
Prog.ram Product 

Contains Licensed Material - Property of IBM 
L Y24-5211-0 
File No. 5370/4300-30 

VSE/ Advanced Functions 
Diagnosis Reference: 
LIOCS Volume 3 
DAM and ISAM 

Program Number 5746-XE9 

Component Numbers 5745-SC-DAM 
5745-SC-ISM 

Release 2 

--- ------ ----= :-:::: 
==-=~= 

. 



Licensed Program - Property of IBM 

This manual contains information previously published in QQ.§LY2~ 112£2 Vo1~~~ }, ~!~ ~nd 
l~A~ 12gi£, SY33-8561. Changes reflect support for: 

• DASD independence.for DAM files. 

• Reduction of B-transient area contention. 

The major result of this support is the removal of the DAM OPEN B-transients, the 
functions of which are supplied by common routines for opening DASD files executing in 
the SVA. The lcgic of these routines is described in !2~LAdv~n£§g l!!n£tiQll2 Di2gng§i§ 
i~L~!~~£~~ 1lgfa !.Ql~~ ~, LY24-5212. 

In addition, the DAM DTF Extension is modified to allow dynamic initialization of the DTF 
to reflect the type of DASD the file resides on, no matter what device type the DTFDA was 
assembled with. Accordingly, the user's program will be modified to use a DAM logic 
module residing in the SVA that provides the proper support required to access the actual 
DASD device; that is, user specification of DAMOD or DAMODV macros is not necessary. 

This edition, LY24-5211-0, applies to Release 2 of IBM VSE/Advanced Functions, Program 
Number 5746-XE9. Changes are continually made to the information herein; before using 
this publication in connection with the operation of IBM systems, consult the latest 1]~ 
§Y2!fil!!Ll1Q sD£ ~lQQ R£2£~.§§2£§ ]i~1i2g£s£hY• GC20-0001, for the editions that are 
applicable and current. 

It is possible that this material may contain reference to, or information about IBM 
products (machines and programs), programming, or services that are not announced in your 
country. Such references or information must not be construed to mean that· IBM intends 
to announce such IBM products, programming, or services in your country. 

Publications are not stocked at the address given below; requests for copies of IBM 
publications should be made to your IBM representative or to the IBM branch office 
serving your localit.Y. 

Changes or additions to the text and illustrations are indicated by a vertical line to 
the left of the change.. A form for reader• s comments is provided at the back of this 
publication. If the form has been removed, comments may be addressed to IBM Laboratory, 
Publications Department, Schoenaicher strasse 2 20, D-70 30 Boeblingen, Germany.. IBM may 
use or distribute any of the information you supply in any way it believes appropriate 
without incurring any obligation whatsoever. You may, of course, continue to use the 
information you supply. 

@ Copyright I'nternational Business Machines Corporation 1979 
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This manual is the third in a series of 
four manuals providing detailed information 
about the VSE/Advanced Functions Logical 
IOCS programs. The four manuals are: 

!2!Y~ .li. General Information sD~ 
ImE~rat!y~ Magos; i:i'24-s2og:-" 

!2!Y~ ~ ~!!1, LY24-5210. 

!2!Y~ 11 ~A~ sns 1.§.Jl!, tt24-s211. 

!2!Y.!!!~ !.i. ~!!1 !QI QASD, LY24-5212. 

This third volume is intended mainly for 
persons involved in program maintenance and 
for systems programmers who are altering 
the program design. Logic information is 
not necessary for the operation of the 
programs described. 

General routines that apply to more than 
one access methcd er more than one file 
type are described in Volumes 1 and' 4. 
These routines include open/close and a 
number of transient routines. References 
to Volumes 1 and 4 ate made whenever 
required for a good understanding of the 
topics discussed. 

This volume of the VSE/Advanced 
Functions LIOCS manuals consists of three 
parts: 

1. LIOCS support for DAM files 

2. LIOCS support for ISAM files 

3. Charts. 

Parts 1 and 2 supply descriptions of the 
declarative and imperative macros, DTF 
tables, and initialization and termination 
procedures for each of the file types 
described. Part 3 supplies the detailed 
flowcharts associated with the descriptions 
in the first twc parts. 

The appendixes in the back of the manual 
provide maintenance personnel with the 
service aids: 

1. Label list 

2. Message cross-reference list. 

Effective use of this publication requires 
an understanding of IBM VSE/Advanced 
Functions operation and the Assembler 
language and its associated macro 
definition language. Reference 
publications for this information are 
listed below. 

• OS~ = QQ.§L!~ = VML110 Assembler 
Lal!.9.!m~, GC33-4010. 

• ~IL.Mll!!£ed l!!!!£tiQ.!!§ ~i~nosi§ 
B~~ng, LIQ£.§ !OlU.!!!:2 1, ~~~Ial 
Information aDS !.!!!peratiy~ !1~,rua, 
LY24=s209:--

• !.§ILAdllJ!£ed [YB£!iQB§ Qi~gDQ§i§ 
B~feren£~1 .§YE~IYl§Q!, LY33-9091. 

• VSJ;LAdYSD,£ed l!!!!£:t.ion§ !1~§~~§, 
SC33-6098. 
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Direct Access (DA) files refer to files 
contained on DASD devices and processed by 
the Direct Access Method. Note that the 
term ]i~~ct !££~§§ applies to a method of 
processing DASD records and not to a type 
of file organization. 

The Direct Access Method provides a 
flexible set of macro instructions for 
creating and maintaining a data file on a 
DASD device. This technique applies 
specifically to records organized in a 
random order, but it can also be used to 
process records sequentially. The macro 
language offered by this data management 
method permits the user to load, read, 
write, update, add, or replace records on a 
DASD file. 

The Direct Access Method is an IOCS 
processing method processing method 
specifically designed to utilize the 
capabilities of direct access storage 
devices. This method provides the 
following facilities: 

• Processing of records organized in a 
random order. 

• Processing, in physical sequence, of a 
file of records stored by record key. 

• 
• 

Utilizing track capacities. 

Two referencing methods: 

1. Record ID (physical track and record 
address), 

2. Record KEY (control field of the 
logical record). 

• Multiple track searching beyond the 
specified track for resolving the key 
argument. 

• Providing a means of supplying the user 
with the Record Identifier (ID) of 
either the current record or the next 
record after a READ or a WRITE operation 
has been executed. 

The Direct Access Method is subject to the 
following restrictions: 

• Only unblocked records are processed. 

• Ne work area and only .Qll~ I/O area can 

be specified for the file. 

• The user must supply either a track 
reference or a record identifier for 
every record read or written by logical 
IOCS. 

DASD files processed by the Direct Access 
Method must be defined for logical IOCS by 
a DTFDA macro. If a DASD file is processed 
by physical IOCS in a manner similar to the 
Direct Access Method, the file must be 
defined by a DTFPH macro. 

Device independent support is provided in 
LIOCS by dynamically extending the user 
DTFDA into the virtual area within the user 
partition (see Figure 2), and by linking 
the user DTFDA to the device independent 
version of the logic module in the SVA 
(shared virtual area).. The user must 
provide sufficient dynamically allocatable 
space in his partition for the device 
independent extension to the DTFDA table. 

The device independent versions of the 
logic module in the SVA are reenterable and 
therefore sharable between partitions. If 
the linkage to the original module is 
already coded read-only, the user supplied 
save area is not used. 

The device 
logic modules 
the functions 
being opened. 
non-RPS logic 

independent versions of the 
in the SVA are supersets of 
needed to process the DTFDA 
Supersetting of RPS and 

modules is not supported. 

The CCB ccw address and the module 
linkage field in each DTFDA are modified to 
point to the DTFDA extension and the device 
independent version of the logic module in 
the SVA. Each DTFDA has two indicators set 
on by OPEN: one indicates that the DTF has 
been extended into the virtual area, the 
other indicates that the device supports 
RPS (if that is the case). 

The DTFDA extension contains a CCW build 
area necessary to construct channel 
programs. In addition, it contains a save 
area to allow reentrant imperative macro 
calls to the device independent version of 
the logic modules and to preserve DTFDA 
information to reestablish the original 
DTFDA at CLOSE time. The original DTFDA is 
used for all other information, except the 
channel program. 
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DTFDA MACRO 

Whenever a file cf DASD records is 
processed by the Direct Access Method, the 
logical file must be defined by a DTFDA 
macro. This macro generates a partial DTP 
table to describe the characteristics of 
the file for lcgical IOCS as shown in 
Figure 1. The DTF table is completed by 
the channel program builder subroutine in 
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the DA logic module. This subroutine 
builds the channel program ccws to process 
the file and inserts them into the DTFDA 
DTF table extension (see VS~LAQ~s!!.£gg 
fY.n£ii2~ ~is.9.!!2§i§ ~g!~~.fil!~~i LIQ£~ yoly~~ 
~ ). The number and specific nature of the 
CCWs varies imperative macros used with the 
file. See Figures 14 and 15 for a summary 
of the ccw chains needed to accomplish the 
function of a particular imperative macror 
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r----·-------- --------------, 
1 DTF Assembly I Module I I I I 

I t Label fDSECT LabelfBytes IBitst Function 
----------+----·------~-------+- ------·------------------! 
&Filename IJICCB 0-15 

I JI MOD 

IJISWI 

IJIFNM 

IJIDVTP 

I JIU NT 

I JIB PS 

I JIU LB 

IJIUXT 

IJIRELPT 

IJIERC 
.__ _______ _ 

(0-F) 

16 
(10) 

17-19 
(11-13) 

20 
( 14) 

21 
( 15) 

22-28 
(16-1C) 

29 
( 1D) 

30-31 
(1E-1F) 

32 
(20) 

33-35 
( 21-23) 

36-39 
(24-27) 

40 
(28) 

41-43 
(29-2B) 

command control Block (CCB) • t 

0 
1 
2 
3 
4 
5 
6 
7 

0 
1 
2 
3 
4 
5 
6 
7 

1 = Trailer labels 
Used by FREE macro 
1 = COBOL Open/Ignore option 
1 = Track hold option specified· 
1 = DTF relocated by OPENR 
Not used 
1 = SPNUNB 
Used by CNTRL macro 

Address of logic module. 

DTF type for OPEN/CLOSE (X'22 1 =direct access 
files). 

1 = Output; 0 = Input. 
1 = Verify option specified. 
1 = search multiple track (SRCHM) specified. 
1 = WRITE AFTER or WRITE RZERO macro used. 
1 = IDLOC specified. 
1 = Undefined; 0 = FIXUNB, VARUNB, or SPNUNB 
1 = RELTYPE = DEC 
1 End of file. 

Filename (DTF Name). 

Device Type. 
x•oo• = 2311 Y. 1 07 1 = 3350 
X 1 01' = 2314, 2319 x 1 08 1 3340 general 
X1 04 1 = 3330-1, 3330-2 Y. 1 09 1 = 3340 35MB 
x•o5• = 3330-11 X1 0A 1 3340 70MB 

Starting logical unit address of the first volume 
containing the data file. This value is supplied 
by the OPEN from EXTENT cards (can be initially 
zero),. 

0 Not used 
1 1 = RPS device and RPS=YES in FOPT macro 

2-6 Not used 
7 1 = Extended DTF for RPS 

Address of user's label routine. 

Address of user's routine for processing EXTENT 
information. 

Pointer to relative address area: 
§li lfil!~R-=-§Fi !fills.!!!~ 

2 

Address of a 2-byte field in which IOCS can store 
the error condition or status codes. 

I 
I 
I 
I 
I 
I 
I 
I 

Figure 1. D~FDA Table (Part 1 of 6) 
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,--
IDTF AssemblylModule I I 
I Label IDSECT LabellBytes IBitsl Function 
-------+----- ---+---+--

IIJITST 44-45 Macro code switch for internal use: 
I (2C-2D) x•oooo• READ ID 
I X1 0001' READ KEY 
I X 1 0002 1 WRITE ID 
I X1 0003 1 = WRITE KEY 

X1 0004 1 = WRITE RZERO 
Y. 1 0005 1 = WRITE AFTER 

IJIBPT 

IJICB2 

46-47 
(2E-2F) 

48-63 
(30-3F) 

Pointer to channel program build area 
(&Filename.B) minus 32. 

control seek CCB. 

&Filename.z IJICCW 164-71 control Seek ccw for overlap seek routine. 

I 
I 
L--

Figure 1. 

IJIXMD 
I 

IJIMSZ 

IJISPT 

IJITRK 

IJIRIC 

DTFDA Table 

I (40-47) 
I 
172-75 
I (48-4B) 
I 
76-77 
(4C-4D) 

78 
(4E) 

79 
(4F) 

80 
(50) 

81 
(51) 

82 
( 52) 

83 
( 53) 

84-85 

186-87 
I (56-57) 
I 
I 
I 

(Part 2 of 6) 
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Channel program builder instruction: 
XI 36(2) ,c•o• 

Maximum data length for FIXUNB or UNDEF records; 
BLKSIZE for VARUNB or SPNUNB records. 

Pointer to READ ID string (Filename.O); x•oo• if 
no READ ID issued. 

Pointer to READ KEY string (Filename.1); X1 00 1 if 
no READ KEY issued. 

Pointer to WRITE ID string (Filename.2); Y. 1 00 1 if 
no WRITE ID issued. 

Pointer to WRITE KEY string (Filename.3); x•oo• 
if no WRITE KEY issued. 

Pointer to WRITE RZERO string (Filename~4); X1 00 1 

if no WRITE RZERO issued. 

Pointer to WRITE AFTER string (Filename.5); X1 00 1 

if no WRITE AFTER issued. 

Track constant: 

Key_lellil.1!L:;_Q 
IH'O' for 2311 
IH'O' for 2314/2319 
IH 1 135' for 3330 
IH'167 1 for 3340 
IH'185 1 for 3350 

.IS!i.L1.fil!.9i1L:LQ 
H1 20 1 for 2311 
H1 45 1 for 2314/2319 
H' 191 1 for 3330 
H'242' for 3340 
H1 267' for 3350 

I 
12311: 
12314/2319: 
13330: 
13340: 
13350: 

HI 61 I 

H1 101 1 

H 1 135 1 

H1 167 1 

H1 185 1 
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.-
IDTF AssemblylModule I I I 
I Label I DSECT Label !Bytes I Bits I Function 
I- --+-----------+-------+----+--------· 
I IJILAT 88 0 Not used. 
I (58) 1 1 = Wrong~length record. 
I 2 1 = Non-data transfer error. 
I 3 Not used. 
I 4 1 = No room found. 
I. 5-6 Not used. 

IJILBTK 

L---------

89 
(59) 

90-95 
(5A-5F) 

7 1 = Record out of extent area. 

0 
1 
2 
3 
4 
5 
6 
7 

1 = 
1 = 
1 = 
1 = 
1 = 
1 = 
1 = 
Not 

Data check in count area. 
Track overrun. 
End of cylinder. 
Data check when reading key or data. 
No record found. 
End of file. 
End of volume. 
used. 

Label track address, ~BCCHH, where X is the 
volume sequence number of the device on which the 
label track is located. 

This is the end of the common DTFDA table. 

The following section is included if UNDEF, AFTER, or RZERO is specified. 

,.-----
1 D T F AssemblylModule I 
I Label IDSECT LabellBytes 

I I 
I Bits I Function 

&Filename.L IJILST 

IJIVIT 

IJIFRU 

&Filename.F IJIFLD 

&Filename.K IJICNT 

&Filename.c IJICTS 

L------· 

96-143 I 
(60-8F) I 

I 
144-1831 
(90-B7) I 

I 
184-1851 
(B8-B9) I 

I 
I 

186-1871 
(EA-BB)I 

I 
I 

188-1921 
(BC-CO) I 

I 
193-2001 
(C1-C8) I 

I 
201-2081 
(C9-DO) I 

Figure 1. D~FDA Table (Part 3 of 6) 

Basic ccws to build channel program 
(see Figure 9). 

Basic ccws for undefined length or formatting 
macros (see Figure 9). 

Instruction to give record length to user if 
record length is undefined. (NOPR 0 if no 
RECSIZE specified.) 

Instruction to get record length from user if 
record length is undefined. (NOPR 0 if no 
RECSIZE specified.) 

Work area (used for RO address - CCHHO) • 

Work area (used for RO data field). 

1work area (included only for spanned or variable 
!records for record count field). 
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The channel program builder strings are generated following the DTFDA table, and 
preceding the channel program building area. (See Figures 9 and 10 for the channel 
program builder string to be used for each macro.) 

r--
IDTF AssemblylModule I I I 
I Label IDSECT I Bytes I Bits I Function 
I I label I I I 

·---------+-·---------+--------+----+----
& Filename. O variable !Channel program builder string for READ ID macro. 

&Filename.1 

&Filename.2 

!&Filename. 3 
I 
I 
I 
!&Filename. 4 
I 
I 
I 
I &Filename .• 5 
I 
I 
'-----

Variable 

Variable 

Variable 
I 
I 
I 
I Variable 
I 
I 
I 
I Variable 
I 
I 

IIf READ ID is not specified, the string is not 
I generated. 
I 
!Channel program builder string for READ KEY 
1macro. If READ KEY is not specified, the string 
lis not generated. 
I 
Channel program builder string for WRITE ID 
macro. If WRITE ID is not specified, the string 
is not generated. 

Channel program builder string for WRITE KEY 
macro. If WRITE KEY is not specified, the string 
is not generated. 

Channel program builder string for WRITE RZERO 
macro. If WRITE RZERO or WRITE AFTER is not 
specified, the string is not generated. 

Channel program builder strings for WRITE AF~ER 
macro. If WRITE RZERO or WRITE AFTER is not 
specified, the string is not generated. 

The following section contains the channel program build areas and varies in size • 

.-----------------------------·-------------------------
1 D T F AssemblylModule I I I 
I Label IDSECT LabellBytes IBitsl Function 
1------+------+-----t----t--· 
&Filename.B I 0-7 Seek CCW that is generated at program assembly 

I time and used by all channel programs. 
I 
1variable 
I 
I 
I 
I 
I 
I 
I 
I 
I 
variable 

Figure 1. DTFDA Table (Part 4 of 6) 
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Area to build: 

1. Eight CCWs if AFTER is not specified. 

2. Eight ccws if spanned or variable length 
records and AFTER=YES is specified. 

3. Seven ccws if undefined or fixed records and 
AFTER=YES is specified. 

Area to build: 

1. Eight CCWs if AFTER is not specified and 
VERIFY=YES is specified. 

2. Eight ccws if spanned or variable length 
records and AFTER=YES and VERIFY=YES are 
specified. 

3. Five CCWs if undefined or fixed records and 
AFTER=YES and VERIFY=YES are specified. ____ ___. 
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The following section is added for spanned records only • 

.------·---------· ·-------------------- -------------, 
fDTF AssemblyfMcdule I I I 
I Label fDSECT LabelfBytes f Bitsl 

+-------+-·---+ --+ 
8 bytes Count save area. 

8 bytes SEEKADR save area. 

1 byte 0 1 = Relative addressing. 
1 1 = IJIGET switch on. 

Function 

2 1 = Ignore hold switch on. 
3 Reserved for use by DAMODV. 
4 1 = Nev volume SEEKADR. 

1 byte 

2 bytes 

12 bytes 

8 bytes 

5-7 Not used. 

Reserved. 

!!ecord size. 

work area. 

!Control word save area. 

I 
I 

·-----------------------' 
The following section is added to.the DTFDA table if DSKXTNT (relative addressing) is 
specified. 

,-----
IDTF AssemblyfModule I I I 
I Label. I DSECT Label !Bytes I Bits I Function 
1--- -4-----
1 &Filename. P 13 bytes 3X 100' for padding. 
I I 
!&Filename.I 15 bytes IDLOC record area (bucket used by module). 
I I 
l&Filename.S 18 bytes SEEKADR in form: M,B1,B2,C1,C2,H1,H2,R 
I 14 bytes DC A (&SEEKADR) 
I 14 bytes DC A ( &IDLOC) 
I f·B bytes Work area for RELTYPE=DEC. 
I I 
&Filename.X 4 bytes 

4 bytes 

14 bytes 
I 
I 
I 
I 
I 
I 
I 

Figure i.. DTFDA Table (Part 5 of 6) 

Save area for CCHH portion of actual DASD 
address .• 

Alteration factor for C1 in SEEKADR (see bytes 
112-119) : 

2311: 
2314, 
3330: 
3340: 
3350: 

XI 000000011 
2319: x100000001 1 

XI 00001300 1 
x •ooooocoo• 
x I 00001E00 1 

Alteration factor for C2 in SEEKADR (see bytes 
112-119): 

2311: 
2314, 
3330: 
3340: 
3350: 

x•oooooooA• 
2319: x 100000014• 
x100000013• 
x•oooooooc• 
X •Q000001E 1 

Direct Access Files 17 
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,------------------ ·~---·-~~---, 

1 D T F AssemblylMcdule I 
I Label I DSECT Label I Bytes I Bi ts I Function 
-------+- +-----+---+---

' 4 bytes Alteration factor for H1 in SEEKADB (see bytes 
I 112-119): 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I variable 

Ito end 
lof DTF 
table 

2311: 
2314, 
3330: 
3340: 
3350: 

x1 00000001 1 

2 319: x• 00000001 1 

x1 00000001 1 

X' 00000001 1 

x1 00000001• 

DSKXTNT table composed of a variable number of 
8-byte entries containing extent information 
in the following format: 

Bytes 0-2 TTT2 - cumulative number of tracks in 
the DSKXTNT table entries up to 
and including the current 
entry. 

3 M - volume sequence number. 
4 B - bin number (0 for disk 

devices) • 

Bytes 5-7 TTT1 - relative track number of lower 
limit of this entry. 

A 1-byte end-of-table indicator containing 
X'FF' follows the last entry in the DSKXTNT 
table. 

I 
I 

L- ----
_____ ___. 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 1. DTFDA Table (Part 6 of 6) 
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.---------------
IDTF AssemblylModule I 
I Label IDSECT LabellBytes 

-+-
IJIXBLD 0 

(0) 

IJIY.SPTR 176 
(BO) 

IJIXSVMP 180 
(B4) 

IJISAVA 184 
(BS) 

266 
( 10A) 

IJISECVO 267 
(10B) 

IJISECV1 268 
(1 OC) 

IJISECV2 269 
(10D) 

IJIXSEC 270 
( 10E) 

IJIXSSO 278 
(116) 

IJIXSSX 286 
( 11E) 

IJIXSSNF 294 
(126) 

IJIXSTRG 302 
(12E) 

IJIXSP'.I 382 
( 17E) 

IJIXMCYL 390 
( 186) 

IJIXTFAC 392 
( 188) 

IJIFLG 1 394 
( 18A) 

IJIXUSTF 395 
( 18B) 

IJIFLG2 396 
(18C) 

I I 
I Bits I Function 

ccw build area. 

Address of original channel program. 

Address of original logic module. 

72-byte register save area. 

Not used. 

Sector work byte .• 

!Sector work byte. 
I 
I 
1sector work byte. 
I 
I 
I RPS CCW .• 
I 
I 
!RPS CCW. 
I 
I 

RPS CCW. 

RPS CCW .• 

PESC byte string area. 

Displacement to strings. 

Maximum cylinders per volume. 

Tolerance factor. 

Flag byte. 

Indicator needed to use tolerance factor. 

Flag byte 

L------------ -,----------------
Numbers in parentheses are displacements in hexadecimal notation. 

Figure 2. Device Independent DTF Extension for DTFDA 

DTFPH MACRO 

Figure 3 illustrates the rTF table 
generated by the DTFPH macro when the 
parameters DEVICE=xxxx and MOUNTED=ALL are 

specified in the macro operand. The table 
contains the information to define a DASD 
file for processing by physical IOCS, in a 
manner similar to the Direct Access Method. 

If the device being opened has RPS 
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capability and the·. SYSGEN option RPS=YES 
has been specified, OPEN will set on bit 1 
in byte 32 of the DTF. If the user wishes 
to make use of the RPS feature of a device, 
he must provide the appropriate Read sector 

r--------
1 Bytes I Bits !Function 
-----+---+·-------

0-15 CCB. 
(0-F) 
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and Set Sector ccws in his channel programs 
as is done in the Direct Access Method. 
(See the appropriate hardware manual for 
your device, for format of Sector ccws and 
a write-up on Rotational Position Sensing.) 

16 ( 10) 

17-19 

X' 08' indicates DTF relocated by OPENR. 
:; 

( 11-13) 

20 (14) 

21 ( 15) 

22-28 
(16-1C) 

29 ( 1 D) 

3x•oo• 

DTF type (X'23 1 ). 

Option codes. 
0 1 = Output, 0 = Input. 

1-7 Not Used. 

Filename. 

Device type code: 
x•oo• = 2311 
x 1 01 1 2314, 2319 
X1 04 1 = 3330-1, 3330-2 
x•o5• = 3330-11 
X1 07 1 = 3350 
X1 08 1 = 3340 general 
x•o9• = 3340 35MB 
X1 0A 1 = 3340 70MB. 

30-31 
(1E-1F) 

Logical unit address of first volume containing 
the file .• 

32 (20) 0 Not Used. 
1 1 = Device supports RPS. 
2 1 = Version 3 DTF. 

3-7 Reserved for future use. 

33-35 
(21-23) 

Address of user label routine. 

36-39 
( 24- 27) 

Address of user routine to process EXTENT 
information. 

'-------------------------Numbers in Farentheses are displacements in hexadecimal notation. 

Figure 3. DTFPH Table for DAM Files 

Each record read or written must be 
identified by providing the logical roes 
routines of the Direct Access Method with 
two references: 

1. Track reference - location of the track 
within the pack. 

' 2. Record number (ID), or F.ecord Key 
(control information) - position of the 
record on the track. 

The user can specify the track reference or 
record ID as either an actual physical DASD 
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address or as an address relative to the 
start of the file. If relative addressing 
is used, the address provided by the user 
has been converted to either a 4-byte 
hexadecimal or a 10-byte decimal address. 
Actual physical addresses are supplied as 
8-byte DASD addresses. Further details of 
the addressing systems are presented in the 
following discussion of reference methods. 

TRACK REFERENCE 

Before issuing a read or write instruction, 
the user must supply the proper track 
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identification in the track reference field 
in main storage. (This field is identified 
by the SEEKADR= parameter specified in the 
DTFDA macro.) ~he track identification can 
be expressed in one of three formats 
depending on the addressing system used. 

1. Ac!yg! .El!Y§.ifs! gdd!;g§§.iBg - the track 
identification is contained in the 
first seven bytes of the 8-byte track 
reference field (MBBCCHHR) • 

2. ~!.S.tiv!l s.9.9!~§§.i.llil ..(filJ..IYP!i::J!.Ul. - the 
track identification is contained in 
the first three bytes of the 4-byte 
track reference field (TTTR). 

3. ]~!s.tix~ .sgg!;~§§ilig ..(RELTigE=D~£1. - the 
track identification is contained in 
the first eight zoned-decimal bytes of 
the 10-byte track reference field 
(TTTTTTTTRR). 

The track r.eference selects the channel and 
unit on which the referenced track is 
found. 

RECORD ID 

Reference to a particular record can be 
made by supplying a specific number in the 
track reference field. This number (ID) 
refers to the consecutive position of the 
record on the given track; that is, the 
first data record on a track is number 1, 
the second is number 2, and so on. 

The form in which the record ID is 
supplied in the track reference field also 
depends on the addressing system used. 

1. Ac~yg! EhY§.i£s! _s§drg§§.i.llil - the record 
ID is the last byte (R-byte) in the 
8-byte track reference field, 
(MBBCCHHR) • 

2. ]~!atiV!l .s.9.9!g§§.i.llil jRE1.IlgE=H]Zl. - the 
record ID is the last byte (R-byte) in 
the 4-byte track reference field 
(TTTR). 

3. Re,!at.ix!l .s.9.9Ig§§.i.llil jRE1,TYgE=D1£1. - the 
record ID is the last two zoned decimal 
bytes (RR) in the 10-byte track 
reference field (TTTTTTTTRR). 

When a READ or WRITE macro that searches 
for record ID is executed, logical IOCS 
refers to the track reference field to 
determine which record is requested by the 
program. The number in this field is 
compared with the corresponding field in 
the count areas of the DASD records. 

When a READ ID macro is executed, IOCS 
searches the specified track for the 
particular record. If the record is found, 
the key area (if present and defined by the 
KEYLEN= parameter in the DTFDA macro) and 

the data area of the record are transferred 
into the main storage I/O area. If the 
corresponding record ID (R portion of the 
count area on the track) is not found, a 
no-record-found indicator is placed in the 
user's error/status indicator. The WRITE 
ID operation is the same as the READ ID 
except a record is written instead of read. 

RECORD KEY 

If the DASD records include kgy areas, the 
records can be identified by the control 
information contained in the key. Whenever 
this method of referencing is used, the 
problem program must supply the key of the 
desired record to logical IOCS before a 
READ or .WRITE macro is issued. When a READ 
or WRITE macro is executed, IOCS searches 
the track identified by the track reference 
field for the desired key. The search is 
confined to one track unless multiple track 
search is specified by the user. (Refer to 
the section "Multiple Track Search".) 

If the desired key is not found on the 
track, IOCS posts a no record found 
indication in the user's error/status 
indicator. When the desired key is found, 
IOCS reads the data area of the DASD record 
into main storage if a READ KEY macro was 
issued. 

When a WRITE KEY macro is executed and 
the desired key is found, IOCS transfers 
the data in main storage to the data area 
of the DASD record. This replaces the 
information previously recorded in the data 
area. 

CONVERSION OF RELATIVE ADDRESSES 

When the record address supplied by the 
user in the track reference field (SEEKADR) 
is in relative address form, it must be 
converted to an actual DASD address (CCHHR) 
before it can be handled by the routines of 
the DA logic modules. The Seek Overlap 
subroutine in the logic module performs the 
conversion. 

If the user wants to express the 
relative address as a 10-byte zoned decimal 
number (RELTYPE=DEC), the address is packed 
and converted to binary so that it takes 
the hexadecimal TTTR form-before conversion 
to an actual address. 

Conversion to an actual DASD address 
starts by comparing the TTT value given in 
the user-supplied relative address with the 
TTT2 value of each entry in the DSKXTNT 
table. (Refer to Figure 16 and to 
"Relative Addressing" under "Initialization 
and Termination" in this section of the 
manual.) The proper DSKXTNT entry is 
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reached when the TTT2 value of the entry 
exceeds the TTT value in the address. The 
M and E2 values from the table entry are 
inserted into the seek address, MEECCHHR 
( E 1 is always 0) .• The I~.£2!lllI§I.QB £s.£ill 
is calculated by subtracting the TTT1 value 
of the current extent entry from the TTT2 
value of the previous entry. The 
reconversion factor is saved for 
reconversion of an actual address to a 
relative address if IDLOC is specified. 

The user's TTT value is then divided, in 
turn, by the three device-dependent 
alteratiob factors; C1, C2, and H1 (refer 
to Figure 17) ,. The quotient after each 
divide operation is placed in the 
respective position in the seek address. 
For example; the quotient (after the TTT 
value is divided by the C1 alteration 
factor), is inserted in the first c byte of 
the seek address, MEBCCHHR. The remainder 
after each divide operation becomes the 
dividend for the next divide operation. 
The remainder after the final divide 
operation is the H2 value in the seek 
address, MEECCH!JR. The R byt·e of the 
actual seek address is identical to the R 
byte (or equivalent to the RR bytes if 
decimal relative addressing is used) in the 
T~TR relative address. 

If a record ID is returned to the user 
in relative address form after a READ or 
WRITE macro instruction is executed (IDLOC 
specified) , reconversion is accomplished by 
reversing the c~nversion process. Thus, 
the corresponding CCHH portions of the 
actual address are multiplied by the 
respective alteration factors and the 
r~£.QB!~I§i.QB !s~ is added to the result. 
Again, the R byte remains unmodified 
throughout the reconversion process. If 
the decimal form of relative addressing is 
specified, the TTTR hexadecimal form is 
further converted to the 10-byte zoned 
decimal form TTTTTTTTRR. 

MULTIPLE TRACK SEARCH 

The Direct Access READ KEY and WRITE KEY 
macro routines for processing DASD files 
normally search one track for the desired 
logical record. The user can specify a 
search of multiFle tracks by including the 
DTFDA entry SRCHM (SeaRCH Multiple tracks) 
in the DTF •. When SRCHM is specified, IOCS 
begins the search for a specified record 
key on the track specified in the track 
reference·. field. The search continues 
until one of two conditions occur: 

1. An equal compare o~curs between the key 
argument (record key) in main storage 
and the key of th.e required record. 
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2. The end of the specified cylinder is 
reached. 

The search for multiple tracks continues 
through the cylinder, even though part of 
the cylinder may be assigned to a different 
logical file. This occurs with or without 
relative addressing. IOCS provides the 
user with an end of cylinder indicator when 
the search reaches the end of a cylinder. 
This indicator is placed into the 
error/status byte by roes. 

IDLOC 

The parameter IDLOC= is provided (in both 
the DTFDA and DAMOD or DAMODV macros) if 
the user wants to identify records after 
each READ or WRITE operation is complete. 
If specified, IDLOC identifies a main 
storage location where roes supplies the 
address (either actual or relative) of a 
DASD record. If spanned records are being 
processed, the ID returned will be that of 
the first segment of the record. The 
address returned in location IDLOC after a 
particular macro depends on a variety of 
conditions. See Figure 4 for a summary of 
these conditions an~ the addresses 
returned. When the problem program 
references a record by ID or KEY and does 
not specify the SRCHM (search multiple 
tracks) option, IOCS returns the ID of the 
next record under normal conditions. If 
the user is processing records sequentially 
on the basis of the next ID, he can check 
the ID supplied by roes against his file 
limits to determine when he has reached the 
end of his logical file. 

If the next record ID is returned to 
IDLOC, LIOCS searches for the ID of the 
next record on the specified cylinder. If 
an end of cylinder occurs before the next 
record is found, logical roes: 

1. Posts the end-of-cylinder bit in the 
error/status indicator, and 

2. Updates the address to head O, record 1 
of the next cylinder, and posts this 
updated address in IDLOC. 

It is possible that there will be no record 
at this new address. In this case, logical 
IOCS posts a no-record-found in the 
error/status indicator. Two ways to avoid 
this possibility: · 

1. Initialize the volume by writing a 
dummy record at the beginning of each 
cylinder. 

2. Add 1 to the record address and read or 
write again, and continue this process 
until logical roes finds the desired 
record. 
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r--------
1 I SRCHM = YES I SRCHM # YES I Seek 

address 
not in 
extent 

I Read/Write I --+ I 
I Function tNormal tNo l*End !Normal INo l*End IEOF 
I I I/O I record I of I I/O I record t of I record I 
I 1completelfound 1cylinder1completelfound 1cylinder1read area 1----------------1------- --+------·+-----lf------+----1-----
l READ Filename,KEY !Same !Blank !Next !Next !Dummy INext !Dummy I Dummy 
I 1record I !record 1record 1record1record 1recordl record 
I --+ t-----+---~-----~---------
1 WRITE Filename,KEY 1same !Blank !Next !Next !Dummy INext !Dummy I Dummy 
I 1record I 1record Jrecord 1recordlrecord lrecordl record 
I -----+- --+------+----+-------------·------
1 RE AD Filename,ID !Next !Dummy !Next !Next !Dummy !Next !Dummy I Dummy 
I !record 1recordtrecord 1record 1recordtrecord 1recordl record 
1------ ---+------+----+---
I WRITE Filename,ID !Next !Dummy tNext INext !Dummy !Next !Dummy I Dummy 
I 1record 1record1record I record I record I record !record.I record 
1-----------+-- ----+----+ +-----1--------
l WRITE Filename,AFTERINone !Dummy !Dummy !None !Dummy !Dummy !Dummy I Dummy 
I I 1record1record I 1recordlrecord 1recordl record 
1--- --+----+--
I WRITE Filename,RZEROINone !Dummy !Dummy !None !Dummy !Dummy !Dummy I Dummy 
I I 1record1record I lrecordlrecord 1recordl record 
I 
l*If an end-of-cylinder condition coincides with either a physical or a logical end of 
I volume, the ID supplied is that of the first record on the next volume. If this 
I condition occurs on the last volume, the ID supplied in IDLOC is equal to the maximum 
I number of tracks for the file. A dummy record is supplied when a physical end of 
I volume is reached if actual DASD addressing is used. 
I 

· I Dummy record: 
I 
!Actual addressing---------- 5 bytes (CCHHR), each containing X'FF' 
!Relative addressing (HEX) 4 bytes (TTTR), each containing X'FF' 
!Relative addressing (DEC) -- 10 bytes, each containing decimal 9 
'------------- -----------------~ 

Figure 4.. Eecord ID Returned to IDLOC 

CONTROL FIELD - SPANNED RECORDS 

Figure 5 illustrates the format of the 
8-byte control field associated with each 
spanned record. The first four bytes are 
called the ~JQ£! g~§frip!.Q!: word and 
contain information supplied by LIOCS when 
the record is written. The second four 
bytes are called the ~g~.fil!! gg§f!i,Pj:Q! 
word and contain segment type information, 
the user supplied record length, and the 
§gg~gn! £2~!~2! !lag. 

]Q~~al Seg~~~!l The term normal segment 
refers to any segment of the kind described 
by the segment central flag. 

]Y!! §~gm~B!l The term null segment refers 
to a special 8-byte segment (control field 
only) that may te written by a WRITE AFTER 
macro when the file is being created. A 
null segment is written as the last record 
on a volume and indicates that the next 
logical record is written on a new volume. 
Spanned records do not span volumes; that 
is, the first pcrtion of a logical record 

cannot exist on one volume and the 
remainder on another. 

ERROR/STATUS INDICATOR 

When processing records in a DASD 
environment, certain exceptional conditions 
must be handled within the program. 
Because the method used for handling these 
exceptional conditions depends on the 
application and operating environment, the 
logical IOCS routines of the Direct Access 
Method provide the user with exception 
indicators. 

The user must specify a symbolic name 
for the address of a 2-byte field where 
IOCS places the exceptional condition 
codes. The symbolic name is written by the 
user in the DTFDA entry ERRBYTE. When 
needed, IOCS sets one or more of the bits 
in this error/status indicator for the 
conditions illustrated in Figure 6. 
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Block Descriptor Word Segment Descriptor Word 

I L I L I R_' R__,~£ I l I 
Segment Type -

·fl°' .. io 
Segment Coatrol 
Flag (bits 6 and 7) (BitOl 

Block Descriptor Word 

LL = Record length including the 8- byte control 
field <J,j,+4l. 

RR = Used by the system. 

Segment Descriptor Word 

= Record length including the 4-byte segment 
descriptot (data length + 4). 

Segment Type: 

O = Normal segment 
1 = Null segment 

f =Contains binary zeros except bits 6 and 7. 

Segment Control Flag: 

00 = This segment is not followed or preceded by 
another segment; that is, a single contiguous 
segment contains the entire logical record. 

01 = This segment is the first segment of a multi
segment logical record. 

10 = This segment is the last segment of a multi
segment logical record. 

11 = This segment is neither the first nor the last 
segment of a multisegment logical recont. 

r = Contains binary zeros. 

Figure 5. Spanned Record Control Field 
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,---
1 Byte t Bit fError/Status Indicator 
----+---+ 

0 0 Not used. 

0 1 Wrong-length record 

I 
+--

Explanation 

FIXUNB records: This bit is set on Whenever the 
data-length-or key length of a record differs 
from the original record. If an updated record 
is shorter than the original record, the updated 
record is padded with binary zeros to the length 
of the original record. If the updated record is 
longer than the original record, the original 
record positions are filled and the rest of the 
updated record is truncated and lost. 

UNDEF records: This bit is set on under the 
!011owing-conditions: 

• When a READ is issued and the record is 
great er than the maximum data size (BLKSIZE 
minus KEYLEN; or BLKSIZE minus the value of 

, KEYLEN plus eight, if AFTER is used), a 
wrong-length error condition is given and the 
value returned.in the RECSIZE register is that 
of the actual record length. 

I 
I 
I 
I 
I 
I 

• When a WRITE ID or KEY is issued and the 
record to be written is greater than the 
maximum data size, a wrong-length error 
condition is given and the record written is 
equal to that of the maximum data length. If 
the DASD record is larger than the maximum 
data size, the remainder of the record is 
padded with binary zeros. The value in the 
RECSIZE register is set equal to that of the 
maximum data length •. 

• When a WRITE AFTER is issued and the record to 
be written is greater than the maximum data 
size, a wrong-length error condition is given 
and the record written is truncated to the 
maximum data length. The value in the RECSIZE 
register is set equal to that of the maximum 
data length. 

fVARUNB records: This 
£01Iowing-conaitions: 

bit is set on under the 

• When a READ is issued and the LL (data length 
+ 8) count of the record read is greater than 
the maximum value specified by the BLKSIZE= 
parameter in the DTFDA macro. 

• When a WRITE ID or KEY macro is issued and the 
LL count is greater than the value specified 
by the BLKSIZE parameter in the DTFDA macro. 
The record is written with the low-order bytes 
truncated. 

• When a WRITE AFTER macro is issued and the LL 
count is greater than the value specified by 
the BLKSIZE parameter in the DTFDA macro. The 
record is written with the low-order bytes 
truncated. 

Figure 6. Error/Status Indicator (Part 1 of 4) 
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r----------
1 Byte t Bit !Error/Status Indicator 
----+---+---·~~~-

0 

0 

0 

0 

2 

3 

4 

5 

Non-data '!rans.fer Error 

Not used. 

No-room-found 

Not used. 
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--~----~·--, 

I Explanation I 
-+---~~~--~~-~~--

12 P N Q!~ ~~£QfQ§: This bit is set on under the 
following conditions: 

• When a READ macro is issued, the wrong-length 
record error indicator is set if the LL (data 
length + 8) count is larger than the value 
specified by the BLKSIZE parameter in the 
DTFDA macro. The number of data bytes read 
into the I/O area is equal to the value of 
BLKSIZE minus 8 bytes for the control words. 

• When a WRITE ID or KEY macro is issued, the 
wrong-length record indicator is set if: 

1. The LL count fer the record to be written 
exceeds the value specified by the BLKSIZE 
parameter in the DTFDA macro. 

2. The data length of the record to be written 
exceeds the data length of the original 
record. 

In either of the above cases the record is 
written with the low-order bytes truncated. 

The wrong-length record indicator is also set 
when the first segment encountered for the 
original record is not type 00 or 01. In this 
case the no-record-found (bit 4 in byte 1) 
indicator is also set on and no portion of the 
new record is written. 

The wrong-length record indicator is set for 
multisegment records if any segment of the 
original record encountered after the first 
segment is ~Q! type 11 or 10. In this case 
the remainder of the new record is not 
written. 

• When a formatting WRITE AFTER macro is issued 
and the LL count for the record being written 
exceeds the value specified by the BLKSIZE 
parameter in the DTFDA macro. The record is 
written with the low-order bytes truncated. 

The record in error was neither read nor written. 
If ERREXT is specified and this bit is off (0), 
transfer took place and the problem programmer 
should check for other errors in the ERRBYTE 
field. 

I 
I 
I 

The no-room-found indication is applicable only I 
when the formatting WRITE AFTER macro is used forl 
a file. If the bit is set on, roes has t 
determined that there is not enough room left to I 

)write the record; consequently, the record is nott 
1written. I 
I I 
I I 

Figure 6,. Error/Status Indicator (Part 2 of 4) 
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r--~--~~-·~---~-~-~-~---~-~· 

IBytelBit !Error/Status Indicator I Explanation 

0 

0 

1 

1 

1 

1 

1 

1 

6 

7 

0 

1 

2 

3 

4 

5 

..._~--~--~~-~~~~·---+~~~~~~~~~--

Not used. 

Record out of extent area The relative address given is outside the extent 
area of the file. No I/O activity has been 
started and no other error indicators are set. 

Data check in count area This is an unrecoverable error. 

Track overrun The number of bytes on the track exceeds the 
theoretical capacity. {Will not occur when 
VSE/Advanced Function macro instructions are 
used.) 

I 
End-cf-cylinder The end-of-cylinder indicator bit is set on when I 

SRCHM is specified for a READ or WRITE KEY and I 
the end-of-cylinder is reached before the record I 

Jis found {bit 4 of byte 1 is also turned on). If 
IDLOC is also specified, certain conditions also 
turn this bit on, possibly in conjunction with 
the no-record-found indicator (bit 4 in byte 1) • 
For further information see IDLOC. 

Data check when reading This is an unrecoverable error. 
key or data 

No-record-found The no-record-found indication is given when a 
SEARCH ID or KEY is issued and the record is not 
found. 

End-of-file 

If SRCHM=YES is specified, the end-of-cylinder 
indicator (bit 2 in byte 1) is also set on. 

For SPNUNB records: the no-record-found 
indicator is also set on if, when the identified 
record is found, the control flag in the first 
segment encountered is ~21 00 or 01. In this 
case, the no-record-found indicator is set on in 
conjunction with the wrong-length-record 
indicator (bit 1 of byte 0) • 

The end-of-file indication is applicable only 
when the record to be read has a data length of 
zero. The ID returned in IDLOC, if specified, is 
hexadecimal FFFFF. The bit is set only after all 
the data records have been processed. For 
example, in a file having n data records (record 
n+1 is the end-of-file record) , the end-of-file 
indicator is set on when the user reads the n+1 
record. This bit is also posted when an end of 
volume marker is detected. It is the user's 
responsibility to determine if this bit means 
true EOF or end of volume on a SAM file. 

-----·---' 
Figure E. Error/Status Indicator (Part 3 of 4) 
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r--·---
IBytelBit !Error/Status Indicator I Explanation 
----+- +------

1 6 !End-of-volume 
I 
I 
I 
I 
I 
I 
I 

I The end-of-volume indication is given in 
conjunction with the end-of-cylinder indicator 
(bit 2 of byte 1). This bit is set on if the 
next record ID (CCHHR where cc= n+1, HH = O, and 
R = 1) that is returned on an end-of-cylinder is 
higher than the volume address limit. The volume 
address limit is: cylinder 199, head 9, for a 
2311; cylinder 199, head 19, for a 2314 or 2319; 
cylinder 403, head 18 for a 3330 model 1 or 2; 
cylinder 807, head 18 for 3330 model 11; cylinder 
347 or 695, head 11, for a 3340 with 35MB or 70KB 
respectively; and cylinder 554, head 29 for a 
3350. These limits allow for the reserved 
alternate track area. 

If both end-of-cylinder and end-of-volume 
indicators are set on, the ID returned in IDLOC 
is FFFFF. 

1 7 Not used. 

Figure 6. Error/Stat us Indicator (Part 4 of 4) 

CAPACITY RECORD (RZERO OR RO) 

The Direct Access Method utilizes the first 
record on each track, RO, to .monitor the 
amount of available space on the track. 
This record is unique in that it does not 
contain a key area even though keys may be 
specified for the data records of the file. 

The Direct Access Method reads the data 
portion of the RO record into the 
Filename~K location in the DTF table. The 
data portion has the following format: 

• 5-bytes - The ideritifier (CCHH~ of the 
last record written on the track. 

• 2-bytes - The number of unused bytes 
remaining on the track. 

• 1-byte - Flag for the Direct Access 
Method. 

WRITE RZERO MACRO 

The WRITE Filename,RZERO macro is used to 
erase a specified track. To do this, the 
programmer must supply the track address in 
the track-reference field identified by the 
SEEKADR= parameter of the DTFDA macro. The 
LIOCS locates the track, restores the 
number-of-bytes-remaining information in 
the data field of the RO record to the 
maximum capacity of the track, and erases 
the remainder of the track after the RO 
record. 
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FORMATTING MACRO 

The formatting WRITE Filename,AFTER macro 
is used to write a record after the last 
current record on a specified track. To 
perform this function, the problem 
programmer must supply, in the location 
specified by the SEEKADR= parameter of the 
DTFDA macro, the address of the track on 
which the new record is to be written. 
This form of the WRITE macro cannot return 
the ID of the new record in the IDLOC 
field. 

When the formatting WRITE AFTER macro is 
used to write FIXUNB or UNDEF records on a 
file, the first eight bytes of-the user's 
I/O area must be reserved for LIOCS. 
Therefore, the blocksize (BLKSIZE) must be 
equal to: 

8 + (KEYLEN, if specified) + DL 

The ID of the new record can be found in 
the first five bytes of the I/O area after 
the write operation is complete because 
LIOCS uses the eight bytes that are 
reserved for the record count field with 
the following format: 

• 5-byte track ID (CCHHR) 

• 1-byte key length (KL) 

• 2-byte data length (DL) 

When the formatting WRITE AFTER macro is 
used to write VARUNB or SPNUNB records on a 
file, the first eight bytes of the user's 
I/O area contain the record control 
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information. (See Figure 5 for the format 
of the 8-byte ccntrol field.i Therefore, 
the blocksize (BLKSIZE) must be equal to: 

Maximum DL + 8 

The ID of the new record can be found in 
the DTF table at location Filename.C after 
the write operation is complete. This area 
of the DTF table is generated specifically 
for VARUNB and SPNUNE records and is used 
for the count field of the new record. It 
has the following format: 

• 5-byte track ID (CCHHR) 

• 1-byte key length (KL) 

• 2-byte data length (DL) 

Note: For VARUNE and SPNUNB records, DL 
Includes the 8-byte control field. 

DAM LOGIC MODULES 

VSE/Advanced Functions Release 2 provides 
preassembled DAM superset logic modules 

,.--
!Operation !Operand I 
--------+-------+--------

that are loaded into the SVA during IPL. 
DAM file open processing automatically 
links the DTFDA to the proper logic module; 
therefore, use of either the DAMOD or 
DAMODV macro, which was required in 
DOS/VSE, is not necessary. However, if 
either macro is submitted (and properly 
specified), it will cause no compilation 
problems; it will simply be ignored by 
OPEN. 

DAM LOGIC MODULE MACROS 

Note: This discussion of the DAMOD and 
DAMODV macros and their operands pertains 
to programs written prior to VSE/Advanced 
Functions Release 2 and is for reference 
purposes only. 

Two macros generate independent logic 
modules needed to process records under the 
Direct Access Method. The macros are: 

• DAMOD - for fixed-length unblocked and 
undefined records. 

• DAMODV - for variable-length unblocked 
and spanned unblocked records. 

Remarks 

DAMOD or 
DAMODV 

IAF'IER=YES !When WRITE with the operand AFTER or RZERO is used. 
!------+ 
IERREXT=YES !Required if non-data transfer error conditions are to be 
I !indicated in the ERRBYTE status bits 
1-------+ 
IFEOVD=YES !Required if support for sequential disk end-of-velume records 
I fis desired 
I 
IHOID=YES !Required if the track hold function is to be used 
I + 
IIDIOC=YES !Required if IDLOC specified in DTFDA 
1-------+·-----
l RDONLY=YES !Required if a read only module is to be generated 
1------+----
IRECFORM= !Describes record format 
I {FIXUNB I I 
I UNDEF I I 
I VARUNB I I 
I SFNUNB) I 
1-----+ 
IRELTRK=YES !Required if the module is to process relative identifiers 
I !along with physical identifiers 
I -+ 
I RPS=SVA I To assemble RPS logic modules 
I -+---'---
1 SEP AS MB= YES 1 If the module is assembled separately 

AFTER=YES: This operand generates a logic 
module that can perform a formating WRITE 
(count, key, and data). It performs the 
functions required by WRITE filename,AFTER; 
and WRITE filename,RZERO. The module also 
processes any files in which the AFTER 
operand is not specified in the DTF. 

ERREXT=YES: Include this operand if 
unrecoverable I/O errors {occurring before 
a data transfer takes place) are to be 
indicated to your program in the bytes 
named in the DTF ERRBYTE operand. 

FEOVD=YES: This operand is specified if 
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coding is to har.dle end-of-volume records. 
It should be specified only if you are 
reading a file built using DTFSD and the 
FEOVD macro. 

HOLD=YES: This operand is specified if the 
track hold function is: 

• specified-at system generation time, and 

• included in the DTFDA macro, and 

• used when the file is referenced. 

IDLOC=YES: This operand generates a logic 
module that returns record identifier (ID) 
information to you. The module also 
processes any files in which the IDLOC 
operand is not specified in the DTF. 

RDONLY=YES: This operand causes a 
read-only module to be generated. Whenever 
this operand is spcified, any DTF used with 
the module must have the same operand. 

RECFORM=(FIXU~BISPNUNBIUNtEFIVARUNB): If 
UNDEF is specified, the logic module 
generated can handle both unblocked 
fixed-length and undefined records. If the 
operand is omitted or if FIXUNB is 
specified, the logic module generated can 
handle only fixed-length unblocked records. 
If SPNUNB is specified, the module can 
handle both format V (variable length) and 
spanned format records. If VARUNB is 
specified, the mod~le can handle only 
format v records. 

RELTRK=YES: This operand generates a logic 
module that can process with both physical 
and relative identifiers. If the operand 
is omitted, the module can process only 
with physical identifiers. 

RPS=SVA: This operand causes the RPS logic 
modules to be assembled. 

SEPASMB=YES: Include this operand only if, 
the module will be assembled separately. 
This causes a CATALR card with the module 
name (standard or user-specified) to be 
punched ahead of the object deck and the 
module name to be defined as an ENTRY point 
in the assembly. If the operand is 
omitted, the assembler assumes the module 
is being assembled with the problem program 
and no CATALR card is punched. 

Each name begins with a 3-character prefix 
(IJI) and continues with a 5-character 
field corresponding to the options 
permitted in the generation of the module. 

DAMOD name = IJiabcde 

a = F RECFOBM=FIXUNB 
= B RECFORM=UNDEF (handles both 
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UNDEF and FIXUNB) 
= s RECFORM=SPNUNB 

v RECFORM=VARUNB 

b = A AFTER=YES,RPS=SVA omitted 
= w AFTER=YES,RPS=SVA 
= z neither is specified 

c = E IDLOC=YES and FEOVD=YES 
= I IDLOC=YES 
= R FEOVD=YES 
= z neither is specified 

d = H ERREXT=YES and RELTRK=YES 
= p ERR EXT= YES 
= R RELT~K=YES 
= z neither is specified 

e = w HOLD=YES and RDONLY=YES 
= x HOLD=YES 
= y RDONLY=YES 
= z neither is specified 

The subsetting and supersetting allowed for 
DAMOD name is shown below. Five parameters 
allow supersetting. For example, the module 
IJIBAIZZ is a superset of the module with 
the name IJIFAZZZ. 

--------
+ + + + + 

I J I B A E H x 
F z I p z 
+ z z + 
s + + w 
v E H y 

R R 
z z 

+ Subsetting/supersetting permitted 

l{otes.:. 

1. The module IJIBAEHW will cause assembly 
error message IPK154 TOO MANY ENTRY 
SYMBOLS. The valid entry points for 
this mo~ule total more than 100, which 
is the maximum for assembler language. 
Specify less parameters for DAMOD if 
you can. Othetwise, you must assemble 
your own module for your program. 

2. Your program can have only one DAMOD 
for fixed unblocked or undefined 
records and/or only one DAMOD for 
variable unblocked or spanned unblocked 
records; otherwise, duplicate name 
flagging occurs during assembly time. 

The modules generated by these macros 
include routines for the basic imperative 
macros READ and WRITE, which allow the user 
to read, write, update, add, or replace 
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records in the file. 

.DIRECT ACCESS MODULES 

Under the Direct Access Method, an 
individual module provides the loqic to 
support all the imperative macros used to 
process the file. In each case, the CNTRL, 
FREE, and WAITF macros have individual 
entries into the required module; that is, 
the loqic for executinq these macro 
functions is tailored to the specific 
macro. On the other hand, the input/output 
macros (READ and WRITE, with their 
variations) have a common entry to the 
respective module and a common loqic in the 
mod'u·le for perfcrminq their functions. 

When the user issues a READ or WRITE 
macro instruction for a file, proqram 
control transfers to a logical IOCS routine 
that builds the proper channel program to 
accomplish the command. The IOCS routine 
issues an execute channel program that 
causes the I/O request to start. IOCS then 
returns control to the problem program. A 
WAITF macro instruction must be issued by 
the user before the next READ or WRITE for 
the file. The WAITF macro routines test 
the status of the channel to ensure that 
the operation is complete. If the channel 
is busy, the routine waits for I/O 
completion.. The WAITF macro routines 
supply· indications of exceptional 
conditions to the problem program in the 
error/status indicator. At the completion 
of the I/O operation, control returns to 
the proble~ program. 

Q~j~£!i~~i To read or write a fixed-length 
unblocked or undefined record on a direct 
access file. 

i~!~.I.:. From any Input/Output macro used 
with the Direct Access Method. 

~Zi!i To the problem proqram via linkage 
reqister 14. 

Method: Each of the six Input/Output macros 
has-aiinique expansion that results in a 
branch to a different entry point in the 
module. The entry point is at one of a 
series of exclusive OR instructions. The 
exclusive OR instructions cause a unique 
bit structure to be set up in a one-byte 
macro switch in the DTFDA table. From this 
macro switch, the module determines which 
macro has been issued. 

After the macro switch has been set, a 
test is made for undefined records or an 
end-of-file condition. If neither, the 
data lenqth is set to the maximum length. 

If end of file, the data length is set to 
zero. If undefined and a read operation, 
the data length is set to the maximum. For 
a WRITE AFTER, WRITE KEY, or WRITE ID 
instruction, this routine gets the data 
length from the user, and determines 
whether it is greater than the maximum 
lenqth. If so, it is set to maximum and 
the wronq-lenqth-record bit is set on in 
the DTF table. The ccw data areas are then 
updated, and a branch and link is made to 
the IJISOVP subroutine, to calculate the 
physical address and to determine the 
symbolic unit. 

Next, this routine branches to the 
channel proqram builder to build the ccw 
chain for the macro that is being processed 
(refer to Figure 14 or 15). A test is then 
made for a WRITE AFTER or WRITE RZERO macro 
being processed. If neither of these, this 
routine issues the SVC O to perform a read 
or write operation. Control then returns 
to the problem program. 

If the macro is a formattinq macro 
(WRITE AFTER or WRITE RZERO), additional 
processing is necessary. If the macro is 
WRITE AFTER, RO is read and the capacity of 
the track is checked. If the space 
remaining on the track is not large enough 
for the record, the no-room-found bit is 
set on in the DTF and control returns to 
the problem program. 

If the track capacity is large enough, 
the routine calculates the space remaining 
on the track after the record is written 
and stores it in the RO write area. The 
channel program builder then builds a ccw 
chain to WRITE AFTER, updates the previous 
record ID by 1 in the RO write area, and 
tests for end of file. If end of file, the 
key·and data length fields in the count 
field are set to zero. If not end of file, 
the key and data lengths of the record are 
inserted in the count field. An SVC O is 
then issued to write out the record. If 
track hold has been specified, an SVC 36 is 
issued to free the held track, and control 
returns to the problem program. 

If the macro issued is a WRITE RZERO, 
ccws are modified, and a new RO record is 
written. If track hold has been specified, 
and the macro is READ,ID or READ,KEY, the 
track held is not freed by DAMOD. This 
must therefore be done in the user program 
with the FREE macro. Control then returns 
to the problem program. 

Q~j~~i!~i To ensure that the transfer of a 
·record has been completed, to supply the ID 
of a record to the user, if IDLOC is 
specified, and to post error conditions in 
the error/status indicator, if necessary. 

Direct Access Files 31 



~ll!I~l From the WAITF macro. 

]~i11 To the problem program. 

~g!h2g1 After saving the user's registers, 
this routine first issues an SVC 7 WAIT 
macro to ensure that the previous I/O 
operation is complete. The second error 
byte from the CCB is placed in the error/ 
status indicator in the DTF table. 

If IDLOC is specified, roes supplies the 
user with the ID of a record after each 
READ or WRITE is completed (see Figure 4). 
If IDLOC is specified, a test is made for 
the type of macrc issued. If a READ KEY or 
WRITE KEY macro, the routine determines if 
the search multiple track option (SRCHM) 
has been specified. If so, the ID returned 
to the user is the ID of current record 
tr.ansferred. 

If a READ or WRITE KEY macro has been 
issued without a search multiple track 
option, or a READ or WRITE ID macro has 
been issued, the It returned to the user is 
the ID of the next record location, unless 
an end-of-cylinder condition is 
encountered. In this case, the ID returned 
is that of the first record of the next 
cylinder. If an end-of-volume condition is 
detected while updating the cylinder 
address, the end-of-volume bit is set in 
the error/status indicator in the DTF 
table, and a duamy record is returned in 
IDLOC. 

After the module determines the contents 
of IDLOC, the error/status bytes are set in 
accordance with the conditions posted to 
th~ CCB by physical roes, and returned to 
the user. Then, if record length is 
undefined and a READ macro has been issued, 
the record length is calculated and 
returned to the user. This routine then 
restores the user's registers, resets the 
macro switch in the DTF table, and returns 
control to the problem program via linkage 
register 14. 

Q~j§£1i!~l To perform non-data operations 
on a file. For a disk device, a seek 
operation is executed. 

]~1!~1 From the CNTRL macro. 

~~i1l To the problem program. 

Method: This routine saves the user's 
registers, and then branches and links to 
the IJISOVP subroutine, to calculate the 
physical address and to determine the 
symbolic u.nit. When the non-data transfer 
operation has been completed, the user's 
registers are restored, and control returns 
to the problem program via linkage register 
14. 
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J!AMODl £'.RE~ Ma£!2r ~haI! !! 

Qltj~£1i~1 To release a protected (held) 
track on a direct access storage device~ 

~nt~l From a FREE macro expansion in the 
problem program. 

~xit: To the problem program. 

~~hog1 After storing the user's registers, 
the FREE routine branches to the 
seek-overlap subroutine. The subroutine 
determines the seek address of the held 
track from the seek CCW in the channel 
program build area. The module (M) number 
from the seek address calculates the 
symbolic unit address which is then 
inserted into the CCB. An SVC 36 is issued 
to free the held track. After completing 
the subroutine, the FREE routine restores 
the user's registers and returns control to 
the problem program. 

Q~j~£1i!gl To read or write a 
variable-length unblocked or a spanned 
unblocked record on a Direct Access file. 

]ntIIl From any Input/Output macro used 
with the Direct Access Method. 

Exit: To the problem program via linkage 
register 14. 

~~hQgl Each of the six Input/Output macros 
has a unique expansion that results in a 
branch to a different entry point in the 
module. The entry point is to one of a 
series of exclusive OR instructions, which 
cause a unique bit pattern to be set up in 
a 1-byte macro switch in the DTFDA table. 
The module determines which macro has been 
issued by testing this switch. 

R]AD ~~£!2 = !!!!Q~~ ~g£Qids1 The procedure 
followed for both the READ ID and the READ 
KEY macros is exactly the same. The only 
difference between the two macros is in the 
CCW chain built by the channel program 
builder subroutine, IJISBLD. Refer to 
Figure 14 or 15, Chart I for READ ID; Chart 
J for READ KEY. 

The byte count in the basic read data 
CCW (see Figure 11) is set equal to the 
length specified by the user in the 
BLKSIZE= parameter for the DTFDA macro. 
The IJISOVP subroutine is then entered to 
calculate the physical address and to 
determine the symbolic unit. Next, the 
channel program builder subroutine is used 
to build the required channel program. The 
channel program is executed to read the 
record into the I/O area and control is 
returned to the problem program. 
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.B.H!l 11~£!:.Q = SP,!!!!~ ,B~.i;:ds.:. The procedure 
followed for both the READ ID and the READ 
KEY macros is exactly the s•me. The only 
difference between the two macros is in the 
ccw chain built by the channel program 
builder subroutine, IJISBLD. See Figure 14 
or 15, Chart I for READ ID; Chart J for 
READ KEY. 

The byte count in the basic read data 
ccw (see Figure 11) is set equal to the 
length specified by the user in the 
BLKSIZE= parameter for the DTFDA macro. 
The IJISOVP is then entered to calculate 
the physical address and to determine the 
symbolic unit. Next, the channel program 
builder subroutine is used to build the 
required channel program, which is then 
executed to start the read operation. If 
the segment descriptor for the record read 
indicates that it is a null segment or that 
the segment contains the entire logical 
record (segment type 00), control is 
returned to the problem program. 

If the record read is segment type 01 
(the first segment of a multisegment record 
- at this point, segment types 10 or 11 
would be in error), which indicates that 
the rest of the logical record continues on 
another track, the ccw chain is modified 
and the seek address is updated to the next 
track. One of the iodifications made to 
the READ ID ccw chain is the substituting 
of a TIC•+a ccw for the RDKD ccw when 
KEILEN is specified. This is done becausg 
the record key is associated only with the 
first segment of a mulitsegment record. 

The last eight bytes of the last portion 
of the record read into the I/O area are 
temporarily stored in the DTF table to 
allow the control.words (block descriptor 
and segment descriptor) of the next segment 
to he read in along with the data (see 
Figure 7); these bytes are later restored 
after the contrcl word information fbr the 
next segment is processed. The modified 
channel program is reexecuted to read the 
next segment into the I/O area and its 
length is added to the combined length of 
the previous segments. The combined total 
length is then compared to the BLKSIZE 
specified by the user. Should the combined 
length exceed the BLKSIZE, a 
wrong-length-record (WLR) indicator is set. 
If the segment just read is type 11 
(neither the first nor the last segment of 
a multisegment record), the procedure 
described in this paragraph is repeated .• 

When the last segment (type 10) is read, 
the combined length of all the record 
segments is posted to the segment 
descriptor word in the I/O area and control 
is returned to the problem program. 

WRIIJ ]~ = !!RQNB ~~§.:. The procedure 
followed for both the WRITE ID and the 
WRITE KEY macros is exactly the same. The 
only difference between the two macros is 
in the ccw chain built by the channel 

program builder subroutine, IJISBLD. See 
Figure 14 or 15, Chart K for WRITE ID and 
VERIFY, Chart L for WRITE ID and NO VERIFY, 
Chart M for WRITE KEY and VERIFY, and Chart 
N for WRITE KEY and NO VERIFY. 

The logical record length (11) ts 
obtained from the user's segment descriptor 
word in the I/O area. The length specified 
for the record plus four bytes for the 
block descriptor word is then tested to see 
if it is greater than the maximum block 
length specified in the BLKSIZE= parameter 
of the DTFDA macro. If it is not greater 
than the BLKSIZE value, the byte count in 
the basic read data ccw (RDD ccw - Figure 
11) is set equal to the specified 11 + 4 
(that is, LL) value. If, on the other 
hand, the LL value is greater than the 
BLKSIZE value, the record capacity 
register(IJICPR) and the RDD ccw byte count 
are set equal to the BLKSIZE value and the 
wrong-length-record (WLR) indicator is set. 
This causes truncation of the record when 
it is written. 

The IJISOVP subroutine is entered to 
calculate the physical address and to 
determine the symbolic unit. Next, the 
channel program builder subroutine is used 
to build the required channel program, 
which is then executed to write (and 
verify, if so specified) the record. 
Control is then returned to the problem 
program. If the track hold option has been 
specified, the track on which the record 
written resides is freed before control is 
returned. 

WRIT~ Mac.IQ = 2R.rul!~ Re.£.Qrd§.l The procedure 
followed for both the WRITE ID and the 
WRITE KEY macros is exactly the same. The 
only difference between the two macros is 
in the ccw chain built by the channel 
program builder subroutine, IJISBLD. See 
Figure 14 or 15, Chart K for WRITE ID and 
VERIFY, Chart L for WRITE ID and NO VERIFY, 
Chart M for WRITE KEY and VERIFY, and to 
Chart N for WRITE KEY and NO VERIFY. 

The IJISOVP subroutine is entered to 
calculate the physical address and to 
determine the symbolic unit. Next, the 
channel program builder subroutine is used 
to build the first portion of the WRITE 
macro channel program. It is at this point 
that spanned record handling differs 
markedly from the handling of records of 
other formats. 

The first portion of the WRITE macro 
channel program (see Figure 14 or 15, 
Charts K or L for WRITE ID; Charts M or N 
for WRITE KEY) is actually a CCW chain t6 
read the eight bytes of control information 
contained in the existing DASD record. 
This read operation is necessary because, 
before a spanned record can be written, the 
arrangement of the record being replaced 
11·ust be determined. That is, it must be 
known if the existing record is contained 
in a single DASD segment (type 00) or in 
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~~-.------:t4:===~~~~~~--~::::R~~:::~:L-)~~~~~~~~~~~~~~~~~~~~~~~~~~.i 
14----------- First S1egment ------------t• .... f.•e---- Next Segment~ 

IOAREA1.-~~~--..--~~~ ..... ~~~~~~~~~~~~~~~~~~~~--------,~~~---tt!-------. 
DTFDA Table Data Record 

Block Segment 
Descriptor Descriptor 

SPNUNB Area 

Segment 
Type Q1 

Segment Type 01 

Segment 
Type 11 

Segment Type 11 or 10 

____ _, Segment Control Words ____ _. 

Last 8 data bytes of segment are temporarily 
stored to make room in the 1/0 area for the 
control words of the next segment. 

Figure 7. Multisegment Spanned Record 

multiple DASD segments and, if in multiple 
segments, the lengths of the individual 
segments must be known. Thus, for each 
segment of a multisegment spanned record, 
it is necessary to execute a read and a 
write operation. 

If the segment control flag in the 
segment descriptor of the existing record 
is type 00, the record to be written is 
handled in a manner similar to a normal 
variable-length record. That is, the 
channel program builder subroutine is 
entered to build the write CCW chain, the 
channel program is executed to write the 
new record, and control is returned to the 
problem program. 

If the segment control flag in the DASD 
segment read is type 01 (the first segment 
of a multisegment record) , the channel 
program builder subroutine is entered to 
build the write ccw chain. The ccw chain 
is then modified according to the various 
options specified for the type of macro 
being used. Next, the length of the 
current DASD segment is determined from the 
control words obtained by the read 
operation and ccmpared to the 
user-specified length of the record to be 
written (LL). If the record length is 
less than the length of the current 
segment, the byte count in the write data 
(WRD) ccw is changed to the length of the 
record (if VERIFY is specified, the byte 
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count in the verify read data ccw is 
likewise changed). Otherwise, the CCW byte 
count remains equal to the length of the 
segment that can be accommodated on the 
track; that is, the length of the current 
segment. The channel program is then 
executed to write the segment. 

Afte~ the first segment of the record is 
written, the seek address is updated to the 
next track and a similar procedure is 
followed for the next segment(s) of the 
record. During the procedure for writing 
segments after the first segment, the last 
eight data bytes of the preceding segment 
are temporarily stored in the DTF table to 
allow the control words of the subsequent 
se·gment to be read into the I/O area (see 
Figure 7). The segment length obtained 
from the control words is used to set the 
byte count in the WRD ccw for all type 11 
segments. Each time a segment is written, 
its length is added to the combined lengths 
of the previously written segments, and the 
total is subtracted from the user-specified 
record length. The result of this 
calculation is the number of bytes in the 
record that remain to be written. When the 
last segment (type 10) is written, this 
remainder is used to determine if the new 
record is larger or smaller than the 
original record. If it is larger, a WLR 
indicator is set and the truncated 
remainder of the record is written; if 
smaller, the byte count in the WRD CCW is 
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reduced to the value necessary to write the 
remainder of the record. 

Because each segment of a multisegment 
spanned record is handled as an individual 
physical DASD record, if the VERIFY option 
is specified, each segment is verified 
after it is written and before the next 
segment is read. Therefore, if VERIFY is 
used, three I/O operations are required for 
each segment: read, write, and read. 

!!lIJ JFTJ! JA~!Q.~ !ARY]]!~~~~ The 
byte count of the basic read data ccw (see 
Figure 11) is set equal to the block length 
(LL) of the reccrd to be written, and the 
IJISOVP subroutine is entered to calculate 
the physical address and determine the 
symbolic unit. The channel program builder 
subroutine, IJIS·B·LD, is then used to build 
the first pcrticn (read RZERO) of the 
channel program for the WRITE AFTER macro 
(see Figure 14 er 15, Chart O). 

Next, the ID (CCHHR) of the RO record on 
the specified track is set up in the DTF 
table, at location Filename.F, and the 
channel program is executed to read the 
8-byte data field of RO into the DTF table 
at location Filename.K. The data field of 
the RO record contains the following 
information: 

Bytes 0-4: The CCHHR of the last record 
currently written on the track. 

Bytes 5-6: The number of unused bytes 
currently remaining on the 
track. 

Byte 7: Not used by VSE/Advanced 
Functions. 

Using the information contained in bytes 5 
and 6 of the RO data field, a test is made 
to determine if sufficient room exists on 
the track to write the new record. If 
enough room is not available, the no-room
found indicator is set in the DTF table and 
control is returned to the problem program. 

If there is enough room on the track for 
the new record, the DASD space that remains 
after the new record is written is 
calculated to UFdate the RO record. Next, 
the channel program builder subroutine is 
used to build the rest of the WRITE AFTER 
channel program, which includes the ccws 
needed to write the updated RO record and 
the new record (and verify both, if so 
specified). 

The channel Frogram is then executed and 
control is returned to the problem program. 
If the track hold cption has been 
specified, the track is freed before 
control is returned. 

!!1I1 !!I1! ~~~!Q = ~PNQ!~ Records: The 
procedure followed for the WRITE-XFTER 
macro for spanned records is the same as 
that followed for variable-length records 

up to the point of testing to determine if 
there is sufficient room on the specified 
track for the new record. For spanned 
records, the test is first made to 
determine if a minimum length (KEYLEN + 9) 
segment can be written in the space 
remaining on the track. If not, the 
no-room-found indicator is set in the DTF 
table and control is returned to the 
problem program. If the ainimum length 
segment can fit, a second test determines 
if the entire record can be written on the 
track. If it can, the record is written in 
the manner described for variable-length 
records. 

If the entire record will not fit in the 
space remaining on the specified track, the 
length of the portion that can fit is 
calculated and subtracted from the 
user-specified length of the record. The 
seek address is then updated to the next 
track. 

The RO record for the next track is read 
and checked for full availability; that is, 
if the track is not empty, a no-room-found 
indicator is set and control is returned to 
the problem program. The data field of the 
RO record is tested to determine if all the 
remaining bytes of the reco.rd (plus eight 
bytes for control words) can be contained 
on the new track. If not, the length of 
the largest single record that fits on a 
track is subtracted ·from the number of 
record bytes remaining to be written, and 
the seek address is once again updated. 
This process is repeated until the point is 
reached where the entire logical record can 
be accommodated. If the track hold option 
has been specified, a hold is placed on all 
the tracks checked. 

The channel program builder subroutine 
is then used to build the second portion of 
the WRITE AFTER channel program, and the 
first segment of the record is written on 
the specified track. If KEYLEN is 
specified, the key is written with the 
first segment. The rest of the record is 
then written in as many segments as 
necessary, along with the RO records for 
each of the tracks involved. If the track 
hold option has been specified, the tracks 
are individually freed after the respective 
segment is written. 

If, during the checking of the series of 
tracks needed to write the record, the 
updated seek address indicates a change to 
a new volume, the RO records of all the 
tracks between the user-specified track and 
the first track on the new volume are 
rewritten with their respective data fields 
indicating no space available. Checking is 
reinitiated on the new volume and, when it 
is established that sufficient room is 
available on ·the new volume, the first 
segment (and, if specified, the record key) 
is written on the first track. The rest of 
the record is written on subsequent tracks 
in the normal manner. 
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Records: The IJISBLD subroutine is ente.red 
to~build the channel program. The ID for 
the RO record (CCHHO) on the specified 
track is set up in locations Filename.P and 
Filename.K in the DTP table. The number of 
bytes remaining on the track is set equal 
to the full track capacity and inserted 
into bytes 5 and 6 of the RO data field 
(Filename.K). The channel program is then 
executed to erase the track and write the 
updated RO record, after which control is 
returned to the prcblem program. 

.QQj~£ii~~1 To perform non-data operations 
on a file. For a disk device, a seek 
operation is executed. 

~D!f.Y..i. From the CNTRL macro. 

.EJ;i!l To the problem program. 

Method: This routine saves the user's 
registers, and then branches and links to 
the IJISOVP subroutine, to calculate the 
physical address and to determine the 
symbolic unit.. When the non-data transfer 
operation has been completed, the user's 
registers are restored, and control returns 
to the problem program via linkage register 
14 .• 

QA1J.Q]!1 1~££1l~£f2• chsf1 A1 

Q~j££!i~~l To release a protected (held) 
track on a direct access storage device. 

~Il1fI1 From a FREE macro expansion in the 
problem program. 

~~l!l To the problem program. 

1Jg1h2S1 After storing the user's registers, 
the FREE routine branches to the 
seek-overlap sutroutine. The subroutine 
determines the seek address of the held 
track from the seek ccw in the channel 
program build area. The module (M) number 
from the seek address calculates the 
symbolic unit ad.dress which is then 
inserted into the CCB. An SVC 36 is issued 
to free the held track. After completing 
the subroutine, the FREE routine restores 
the user's registers and returns control to 
the problem program. 

.!2!1J.Q]!1 .!!AIU: ~£IQ, Ch~.tl§ .U = ]£ 

QQj~£!l~1 To ensure that the transfer of a 
record has been completed, to supply the ID 
of a record to the user, if IDLOC is 
specified, and to post error conditions in 
the error/status indicator, if necessary .• 
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Entryi From the WAITF macro. 

~xit: To the problem program. 

~~gd: After saving the user's registers, 
this routine first issues an SVC 7 •WAIT 
macro to ensure that the previous I/O 
o,peration is complete. The second error 
byte from the CCB is placed in the 
error/status indicator in the DTP table. 

If IDLOC is specified, IOCS s.upplies the 
user with the ID of a record after each 
READ or WRITE is completed (see Figure 4). 
If IDLOC is specified, a .test is made for 
the type of macro issued. If a READ KEY or 
WRITE KEY macro, the routine determines if 
the search multiple track option (SRCHM) 
has been specified. If so, the ID returned 
to the user is the ID of the current record 
transferred. 

If a READ or WRITE KEY macro has been 
issued without a search multiple track 
option, or a READ or WRITE ID macro has 
been issued, the ID returned to the user is 
the ID of the next record location, unless 
an end-of-cylinder condition is 
encountered. In this case, the ID returned 
is that of the first record of the next 
cylinder. If an end-of-volume condition is 
detected while updating the cylinder 
address, the end-of-volume bit is set in 
the error status indicator in the DTP 
table, and a dummy record is returned in 
IDLOC. 

After the module determines the contents 
of IDLOC, the error/status bytes are set in 
accordance with the conditions posted to 
the CCB by physical 1ocs, and returned to 
the user. Then, if record length is 
undefined and a READ macro has been issued, 
the record length is calculated and 
returned to the user. This routine then 
restores the user's registers, resets the 
macro switch in the DTF table, and returns 
control to the problem program via linkage 
register 14. 

QA1lOD silS Q!1JOD!l £h~n~l PrQg~gm Builg~ 
§ubrQY!in~. £hs.£1 !~ 

QQj~ti~l To construct a channel program 
in accordance with the processing macro 
issued in the problem program. 

!otei Figures 14 and 15 provide a summary 
of the channel p·rograms built to process 
DASD records by the Direct Access Method. 

~D1fYl From a direct access logic module 
(either DAMOD or DAMODV) via a branch and 
link instruction. 

~xit1 To the calling routine. 

~ethQ~l To perform direct access 
processing, many different channel 
programs, varying in length from 5 to 17 
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ccws, are needea (see Figures 14 and 15). 
The many CCWs required can be built from 11 
basic CCWs by modifying command codes 
and/or flag bytes. Of these 11 ccws, 5 are 
required for initial file loading. The 
other 6 are needed for normal file 
mainte~ance processing. ~IC ccws are built 
directly from storage addresses. 

For each channel program that is built, 
a string of descriptor b~tes are generated 
in the DTF tatle at program assembly time. 
The content of the string depends on the 
imperative macrc issued by the problem 
program to access the file. There is one 
descriptor byte for each ccw in the channel 
program. This descriptor byte is divided 
into three subfields, which perform the 
functions illustrated by Figure 8. 

Bit 

Field 

r-
1 011 
I-
I Al 
'----

2 3 415 6 7 

B c 

I 
I 
I 
I 
I 

Field A: 
I 

References the command code.1 

Field B: 

Field C: 

I 
A relative pointer to select! 
cne of the 11 basic CCWs I 
(see Figure 9). I 

Further defines the command 
code, and modifies the flag 
byte as required. 

I 
I 
I 
I 

Figure 8. DAM Descriptor Byte 

Because the first ccw in a direct access 
method channel program must be a seek 

command, the seek ccw is generated at 
program assembly time as the first ccw in 
the CCW build area, and is never modified. 
As each channel program is requested, the 
channel program builder subroutine is 
called to build the remainder of the ccw 
chain. 

Before entering this subroutine, the 
logic module uses the macro switch to 
determine the address of the string of 
descriptor bytes for the macro issued (see 
Figures 9 and 10). After pointers are set 
to the current descriptor byte and the CCW 
build area, the subroutine isola~es the 
relative pointer to the basic CCW needed 
(see Figure 11) and tests to determ:i,ne if 
the ccw is to be a Transfer In Channel 
(TIC) • Figure 11 shows the basic CCWs used 
to build channel programs. 

If fields A and c of the descriptor byte 
are zero, the ccw is to be a TIC. Field B 
determines the address of the ccw to which 
control is to be transferred. This address 
and the TIC command code are stored in the 
TIC ccw (see Figure 12). If the end of the 
descriptor string has not been reached, the 
subroutine returns to build the next CCW; 
otherwise, control returns to the· calling 
routine. 

If the CCW is not a TIC, Field B 
determines which of the basic ccws is moved 
to the build area. Fields A and c of the 
descriptor byte are tested to see which 
fields in the ccw, if any, are to be 
modified (see Figure 12). A test is then 
made for the end of the descriptor string. 
If the end has not been reached, the 
routine returr.s to build the next ccw in 
the chain; otherwise, control returns to 
the calling routine. 
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Macro Option Fl XU NB UNDEF VARUNB SPNUNB 

READ ID No options DC X'871814' DC X'C718BF14' DC X'871816' DC X'871816' 
KEYLEN DC X'87182C' DC X'C718BF2C' DC X'87182A16' DC X'87182A16' 
IDLOC DC X'8718979E' DC X'C719BF129C' DC X'8718129E' DC X'8718129E' . 
KEYLEN,IDLOC DC X'8718AF9E' DC X'C718BF2A9C' DC X'87182A129E' DC X'87182A129E' 

. 
READ KEY No options DC X'8F1814' DC X'BF8F1014' DC X'A7188F1816' DC X'A7180A1816' 

SRCHM DC X'A718881814' DC X'A71888881014' DC X'A718881816' DC X'A7188A1816' 
IDLOC DC X'8F18979E' DC X'BF8F10129C' DC X'A7188F18129E' DC X'A7180A18129E' 
SRCHM,IDLOC DC X'A7189A881014' DC X'A71888881014' DC X 'A7189A881016' DC X'A7189A8A1016' 

WRITE ID No options DC X'871895' DC X'871895' DC X'871895' DC X'871814871895' 
(No VERIFY)* KEYLEN DC X'8718AD' DC X'8718AD' DC X'8718AB95' DC X'8718148718AB95' 

IDLOC DC X'8718919E' DC.X'8718939C' DC X'8718919E' DC X'8718148718919E' 
KEY LEN, IDLOC DC X'8718A99E' DC X'8718AB9C' DC X'8718AB919E' DC X'8718148718AB919E' 

WRITE ID No options DC X'871891871815' DC X'871893871815' DC X'871891871815' DC X'871814871891871815' 
(VERIFY) KEY LEN DC X'8718A987182D' DC X'8718AB871820' DC X'8718AB9187182Bl5' DC X'8718148718AB9187182B15' 

IDLOC DC X'8718918718119E' DC X'8718938718139C' DC X'8718918718119E' DC X'8718148718918718119E' 
KEYLEN, IDLOC DC X'8718A98718299E' DC X'8718AB8718289C' DC X '8718AB9187182B 119E' DC X'8718148718AB91871828119E' 

WRITE KEY No options DC X'8F1895' DC X'8F1895' DC X'A7188F1895' DC X'A7180A18140A1895' 
(No VERIFY) SRCHM DC X'A718881895' DC X'A718881895' DC X'A718881895' DC X'A7189A8A10148A1895' 

IDLOC DC X'8F18919E' DC X'8F18939C' DC X'A7188F18919E' DC X'A7180A18140A18919E' 
SRCHM,IDLOC DC X'A7189A881095' DC X'A71888881095' DC X'A7189A881095' DC X'A7189A8A1014BA1895' 

WRITE KEY No options DC X'8F18918F1815' DC X'8F18938F1815' DC X'A7188F18910A1815' DC X'A7180A18140A18910A1815' 
(VERIFY) SRCHM DC X'A7188818918F1815' DC X'A7188818938F1815' DC X'A7188818910A1815' DC X'A7189A8A10148A18910A1815' 

IDLOC DC X'8F18918F18119E' DC X'8F18938F18139C' DC X'A7188F18910A18119E' DC X'A7180A 18140A 1891OAl8119E' 
SRCHM,IDLOC DC X'A7189A8810918F1815' DC X'A718888810938F1S15' DC X'A7189A881091OA1815' DC X'A7189A8A10148A18910Al815' 

Macros WRITE AFTER and WRITE RZERO use the some strings. If AFTER is not specified in the DTFDA macro, the strings ore not generated. 

If AFTER is specified, these strings ore generated for all record formats: 

DC X'C718D752C71885' WRITE RZERO 
DC X'C71834' READ RZERO 

~ one of the following strings: 

No VERIFY DC X'C718B18718CD' No options DC X'C718818718CB95' 
KEYLEN DC X'C718818718CBAB95' 

VERIFY DC X'C718Bl8718C9C7183187184D' No options DC X'C718B18718CB91C7183187184815' 
KEYLEN DC X'C718B18718CBAB91C7183187184B2B15' 

One string for each macro to be used is generated, dependent upon the options specified in the DTFDA macro. 

*Indicates the operation used in the example given of the Channel Program Builder. 
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Macro Option FIXUNB UN DEF VA RU NB SPUNB 

READ ID No options DC X'5B871895' DC X'C718BF14' DC X'871816' DC X'871816' 
KEYLEN DC X'588718AD' DC X'C718BF2C' DC X'87182Al6' DC X '87182A l 6' 
IDLOC DC X'588718919E' DC X'C718BF129C' DC X'8718128E' DC X'8718129E' 
.KEYLEN,IDLOC DC X'588718A99E' DC X'C718BF2A9C' ·DC X '87182A l 29E' DC X'87182A129E' 

READ KEY No options DC X '8F1814' DC X 'BFBF1014' DC X'487Al88Fl816' DC X'48A718oA1816' 
SRCHM DC X'48A718881814' DC X'48A718B8881014' DC X'48A718881816' DC X'48A7188Al816' 
IDLOC DC X'BF18979E' DC X 'BF8Fl0129C' DC X'48A7188Fl8129E' DC X'48A718oA18129E' 
SRCHM,IDLOC DC X'48A7189A881014' DC X'48A718B8881014' DC X'48A7189A881016' DC X'48A7189A8Al016' 

WRITE ID No options DC X'58871814' DC X'871895' DC X'871895' DC X '871897785887189 5' 
(No VERIFY)* KEYLEN DC x '5887182C I DC X'8718AD' DC X'8718AB95' DC X '87189778588718AB95' 

IDLOC DC x '5887l 8979E I DC X '8718939C' DC X'8718919E' DC X'871897785887l8AB919E' 
KEYLEN,IDLOC DC X'588718AF9E' DC x '8718AB9C I DC x '8718AB919E I DC X'87189778588718AB919E' 

WRITE ID No options DC X'5887189158871815' DC X'8718936858871815' DC X'8718916858871815' DC X'871S97785887189158871815' 
(VERIFY) KEYLEN DC X'588718A95887182D' DC X '87l 8AB685887182D' DC X '8718AB91685887182Bl 5' DC X'87189778588718AB915887182B15' 

IDLOC DC X'58871891588718119E' DC X '87189368588718139C' DC X '87189l 68588718119E' DC X'8718977858871891588718119E' 
KEYLEN,IDLOC DC X'588718A9588718299E' DC x '8718AB685887182B9C I DC X'8718AB91685887182Bll9E' DC x '87189778588718AB915887182Bll9E I 

WRITE KEY No options DC X'8Fl895' DC X '8Fl895' DC X '48A7188Fl895' DC X '48A718oA l 8977858oA 1895' 
(No VERIFY) SRCHM DC X'48A718881895' DC X,'48A718881895' DC X'48A718881895' DC X'48A7189A8A109778588A1895' 

IDLOC DC X'8Fl8919E' DC X 'BF l 8939C ' DC X'48A7188Fl895' DC x '48A718oA l 8977858oA 18919E I 
SRCHM,IDLOC DC X'48A7189A881095' DC X'48A718B8881095' DC X'48A7189A881095' DC X"48A718CJA8Al09778588Al895' 

WRITE KEY No options DC X'48C718D752C718B5' DC X'8Fl89368588Fl815' DC X'48A7188Fl8916858oA1815' DC X'48A718oA18977858oAl89158oA1815' 
(VERIFY) SRCHM DC X'48A71888189168588Fl815' DC X'48A71888189368588Fl815' DC X'48A7188818916858oA1815' DC X '48A7189ABA109778588A189l 58oA 1815' 

IDLOC DC X'BF189i68588F18119E' DC X'8Fl89368588F181393' DC X'48A7188Fl8916858oA18119E' DC X'48A718oAl8977858oA1891580Al8119E' 
SRC::HM,IDLOC DC X'48A7189A88109168588Fl815' DC X'48A718B888109368588Fl815' DC X'48A7189A8810916858oA1815' DC X '48A7189A8A109778588Al89158oA1815' 

Macros WRITE AFTER and WRITE RZERO use the same strings • If AFTER is not specified in the DTFDA macro, the strings are not generated. . 
If AFTER is specified, these strings are generated for al I record formats: 

DC X'48C718D752C718B5' WRITE RZERO 
DC X'48C71834' READ RZERO 

And one of the following 
strings: 

No VERIFY DC X'48C718Bl8718CD' No options DC X'48C718B18718CB95' 
KEYL EN DC X'48C71BB1B71BCBAB95' 

VERIFY DC X'48C718BlB71BC9C7lB31B7184D' No options DC X '48C71 BB1871 BCB91C71B31871B4Bl5' 
KEYLEN DC X '48C718B18718CBAB91C71831871B4B2Bl 5' 

One string for each macro to be used is generated, dependent upon the options specified in the DTFDA macro • 

ii Indicates the operation used in the example given of the Channel Program Builder. 
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.---------------~------------------------------~-------1 Field BIBasic ccw !Function 
1--------11------------
10000 
I 
I 
I 
I 

1x•31•,&sEEKADR+3,x•40•,5 
I 
I 
I 
IX'31',&Filename.S+3,X'40',5 

1-------------------
10001 
I 

IX'29 1 ,KEYARG,X 1 40 1 ,Key length 
I 

I 
10010 
I 
I 
I 
I 

IX'06 1 ,&IOAREA+16,X'40 1 ,Data 
I 
I 
IX 1 06 1 ,&IOAREA,X 1 40 1 ,BLKSIZE 
I 

!------~------~·-------· 
10011 
I 
I 
I 
I 

IY.'12 1 ,&IDLOC,X 1 40 1 ,5 
I 
1x•12 1 ,&Filename.I,X'40 1 ,5 
I 
I 

l-·-------+-------------

length 

!Search identifier equal using the 
!address specified in the user's 
!track-reference field. 
I 
!If relative addressing is used. 

!Search key equal for key specified 
!by user in KEYARG field. 

!Read data into I/O area (FIXUNB 
I UNDEF records) • 
I 
!Read data .into I/O area (VARUNB 
ISPNUNB records). 

!Read count (CCHHR) into IDLOC. 
I 

and 

and 

!Read count (CCHHR) into work area in 
IDTF table if relative addressing is 
I used .• 

10100 IX 1 39 1 ,&SEEKADR+3,X'40 1 ,4 !Search home address equal using the 
I I I address specified in the user's 
I I !track-reference field. 
I I I 
I IX'39 1 ,&Filename.S,Y. 1 40 1 ,4 !If relative addressing is used. 
!-----+----------· 
10101 IX'0E 1 ,&IOAREA+8,X 1 40•,Key and Data length !Read key and data into I/O area 
I I I (FIY.UNB and UNDEF records). 
I I I 
I IX'0E 1 ,&KEYARG,X'C0 1 ,Key length !Read key into user's KEYARG field 
I I I (VARUNB and SPNUNB records) • 
I ---- -+ -I 
10110 IX'OE',&Filename.K,Y. 1 40 1 ,8 !Read RO data into work area in DTF I 
I I I table. I 
I-------+----~------------------------------+- I 
10111 IX'12 1 ,&Filename.K,X 1 40' ,5 !Read RO count into work in DTF I 
I I I table. I 
1-- + I 
11000 IX 1 31 1 ,&Filename.F,Y. 1 40 1 ,5 !Search identifier equal using the I 
I I !address specified in the 5-byte work 
I I 1area in the DTF table. 
1--
11001 IX'1E 1 ,&IOAREA,X'40•,count, Key, and Data !Read count, key, and data into I/O 
I !length 1area (FIXUNB and UNDEF records). 
I I I 
I IX'1E 1 ,&Filename.c,x•co 1 ,s !Read count (CCHHRK DD) into work 
I I 1area in DTF table (SPNUNB records). 
I----+----- +-
11010 IX'11 1 ,&Filename.B+32,X 1 40 1 ,Lengtb of the !Control erase of track. 
I I largest single record that fits on a I 
I I track. I 
'--·------

Figure 11.. Basic ccws for DAM Chan~el Program Builder 
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,.-------- --------
!Field Al Field B Field C I Meaning 
1------+ 
I 1 I N I N I N N 1 1 1 !Basic CCW not modified. 
l------+--~-·-T-l~~-~---T-~-t----1-I ~-----
1 1 I N I N I N 4 N I 0 0 0 !Modify command code to multiple-track operation. 
!----+--+--+--+--+ -+----
' 1 I N IN I NI N"I 0 0 1 !Modify command code in write operation. 
I- . t---+--1 I -+---
1 1 I N I N I N I N I 0 1 0 !Modify command code to multi track, set SLI flag on. 
!----+--+--+--+--+ I 
I 1 I N I N I N I N I 0 1 I 1 !Modify command code to write, set SLI flag on. 
1---+--+- I I I t---t-
1 1 I N I N I N I N I 1 0 I 0 !Modify command code to multi track, set cc flag off. 
1----+--+--+--+-- I I -+------
1 1 I N I N I N I N I 1 0 I 1 !Modify command code to write, set cc flag off. 
1-- -f--Tl-~lt---t-l---T---t---i---------
1 1 N I N I N I N I 1 1 0 !Modify command code to multi track, set cc flag off, 
I I I I I I SLI flag on. 
1-- -+--I I -+--T---1---t·---
I 0 I N I N I N I N I 0 0 I 1 !Set SKIP flag on in CCW. 
I +--+--+--1 I l--+·-------
1 0 I N I N I N I N I 0 1 I 0 !Set SLI flag on in CCW. 
I +--+---+---+--T---1--1------· 
I 0 I N I N I N I N I 0 I 1 I 1 I Set SLI and SKIP flag on i~ ccw. 
1----+ +--+--+--+--+---·~--
' 0 I N I N I N I N I 1 I 0 I 0 I Set cc flag off in ccw. 
I I I I I I I --+-
I 0 N I N I N I N I 1 I 0 I 1 I Set cc flag off, SKIP flag on in ccw. 
I- -+--+- I 1---+-·-+-I --+1-------
1 0 N I N I N I N I 1 I 1 I 0 1set cc flag off, SLI flag on in ccw. 
I- -+---+--+--+---+---+--+ 
I 0 N I N I N I N I 1 I 1 I 1 !Set cc flag off, SLI and SKIP flag on in ccw. 
I -+- I I I I I 
I 0 0 I 0 I 0 I 0 I 0 I 0 I 0 ITIC to •-32 
I I -+--+--+--+--1 . I 
I O I O I O I O I 1 I O I O I O I TIC to •-24 
!----+--+--+--+---+ I I -+---
1 0 I 0 I 0 I 1 I 0 I 0 I 0 I 0 ITIC to •-16 
I- I +--+ I I I I I 
I O I O I O I 1 I 1 I O I O I O ITIC to •-a 
1---+---+ +--1 I +---·~------
1 0 I 0 I .1 I 0 I 0 I 0 I 0 I 0 I TIC to •-o 
1-------+ I I +·--+--·+-------
I O I O 1 I O I 1 I O O O I TIC to •+8 
I I I -+·--+---·--+---
! 0 0 I 1 I 1 I 0 I 0 0 I 0 ITIC to *+16 
I t--1 I -+ 1--+ 
I O I O I 1 I 1 I 1 I 0 O I O ITIC to *+24 

---1 
I 

1-----+ I -I I I I -------~-~----~-----------1 
I O I 1 I O I O I O I O O I O ITIC to •+32 
L--- ---· 
Bit 0 1 2 3 4 5 6 7 

Note: NNNN = bits 1-4 of the descriptor byte and is one of the 11-bit combinations shown 
In-Figure 11 under the column heading Field B. This field contains the relative pointer 
to the basic CCW (see Figure 11). 

CC - Command Chaining 
SLI - Suppress length Indicator 
SKIP - Suppress Transfer of Information to storage. 

Figure 12. DAM Channel Program Descriptor Bytes 

I 
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r--
1 Descriptor I I I 

.( Byte ICCW Built !Meaning I 
I I 
I IX 1 07 1 ,&SEEKADR+1,X 1 00 1 ,61Seek to the address specified in the user's track I 
I !reference field. I 
I -+-------- --f- I 
I X1 87 1 IX'31 1 ,&SEEKADR+3,X 1 40• ,s1search identifier equal to. the add.ress specified inl 
I I lthe user's tra~k reference field. I 
I -+--- I 
I x 1 1e 1 1x•oe 1 ,Pointer to *-8 ITIC to •-8 I 
I- --+- I 
I X1 93 1 1x•os 1 ,~IOAREA+16,Y 1 60 1 , 1write the data portion of the record I 
I I Data length I from the I OARE A. I 
I +- I 
I X1 9C 1 'IX 1 12 1 ,&IDLOC,Y. 1 00 1 ,5 !Read the count field into IDLOC. I 
'-- --·----
Figure 13.. Example of DAM Channel Program for a WRITE ID Macro 

The following discussion describes how the 
DAM channel program builder constructs. a 
channel program for the given example. 

j~~~.El~i Write an undefined record 
referenced by It in the location specified 
by the user's track-reference field, and 
return the corresponding track record 
identifier (CCHHR) in IDLOC (option). 

Figure 13 illustrates the CCWs needed 
for the complete channel program to 
accomplish this operation. In all, five 
ccws are required. The first ccw (seek) is 
generated at assembly time and the 
remaining four ccws are built using the 
string of descriFtor bytes included as part 
of the DTF table for the WRITE ID macro 
(see Figure 9 or 10). The descriptor 
string for the WRITE ID macro is: 
X 1 8718939C I. 

Except for the Seek ccw that is 
generated for any channel program at 
assembly time and neveD modified, each pair 
of hexadecimal characters (descriptor byte) 
corresponds to one ccw. Thus, X1 87 1 

corresponds to the ccw to search Identifier 
Equal as illustrated in part 1 of the 
explanation that follows. 

The ccw chain is generated from the 
descriptor string in this order: 

1. x•87• (10000111): Figure 11 
illustrates that the ccw for a 
descriptor byte with a B-field = 0000 
is a Search Identifier Equal ccw. 
Figure 12 further illustrates that a 
descriptor byte with an A-field = 1' and 
a c-field = 111 performs no 
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modification of the basic ccw. 
Therefore, the second ccw (the first 
being the Seek CCW) in the channel 
program ccw chain is an unmodified 
Search Identifier Equal ccw, 
X1 31 1 ,&SEEKADR+3,Y. 1 40 1 ,5 (see Figure 
13) • 

2. X1 18 1 (00011000): Because both the A 
and c fields are all zeros (a 
characteristic of a descriptor byte 
used to generate a.TIC CCW), the second 
descriptor byte in the string generates 
a TIC ccw for the third ccw in the 
channel program. Figure 10 illustrates 
that a descriptor byte of this kind 
with a B-field = 0011 supplies the ccw, 
TIC to* - 8 (see Figure 13 for 
generated CCW). 

3. X1 93' (10010011): The B-field = 0010 
in this descriptor byte indicates that 
the next ccw in the channel program 
chain will be the third basic ccw (see 
Figure 11). Because the A-field= 1 
and the c-field = 011, Figure 12 shows 
that the command code is modified to a 
WRITE and that the SLI (Suppress Length 
Indicator) bit is turned on. 

4. X1 9C 1 (10011100): The B-field = 0011 
in the last descriptor byte indicates 
that the last CCW in the chain will be 
the fourth basic ccw in Figure 11, Read 
Count into IDLOC. A descriptor byte 
with an A-field = 1 and a C-field = 100 
indicates that the command code is 
modified for a multitrack operation and 
that the command chaining bit is -turned 
off to signify the end of the channel 
program '(see Figure 12). 
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X'06 1, JOAREAl+KL,X'lO' ,DL :ROD 

I:""' ..... 
n 
ID 
t:l 
UI 
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I'd 
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MACRO 

WRITE Filename, ID{Continued) 

UN DEF 

GENERATED 
CCII CHAIN 

NO 

X'31 ',SEEKADR+3,X140',5 :sRC'HIDE 
I 

x1os•, •-s :nc 
I 

X1<X>',IOAREAl+A,X170',KL +Dl :WRKD 

X'92',IDLOC,X1201,5 :RDID 

YES 

FIXUNB 

YES NO 

X 131 ', SEEKADR+3,X'40' ,5 \SRC"HIDE 
I 

x•os1,*-B ~TIC 
' X'OO',IOAREAl +4,X'501 ,KL +DL :WRKD 

X'92', IDLOC,X'20' ,5 :RDID 

X'31 ',SEEKADR+3,X'40',5 :sRCHID 

' X'OB' I *-8 1TIC 
I 

X1CX>',10AREA1 +a,X'30',Kl +DL :WRKD 

No Verify 

NO 

UN DEF 

YES NO 

' fSRCHIDE 
I 

X108 1,*-8 rTIC 

~, ....... ~~ .. , .•. ,, 
X'05' ,10AREAl+Kt,X'70' ,DL IWRD 

I 

X192 1, IDLOC,X'20' ,5 

CHART D 

:RDID 

lSRCHIDE 

Inc 

YES 

NOTES, 

I. SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCII CHAINS ARE PRECEDED 
BY THE FOLLOWING SEEK CCII 

X1071,SEEKADR+l ,X1001,6 

3. IF B[KSIZE = KL-fDL THEN"= 0 
IF BLKSIZE >KL -fDL THEN o. = B 

FIXUNB 

NO 

' 11 ''" ·"'=w.,·~.• :sRCHIDE 

' X'OS',*-8 ITIC 

' 
X'OS', IOAREA 1 +KL,X'50',DL IWRD 

' 
X'92 1, IDLOC,X'20' ,5 :RDIO 

X'31 ', SEEKAOR+3,X'40',5 

'X'05' I IOARfA l+Kt,X'30' ,DL 

:sRCHID~ 

~IC 

:WRD 

X 131 ', SEEKADR+3,X'40' ,5 :sRCHIDE 

I x•oa1,*-B 1TIC 

X1051,IOAREAl+KL,X110',DL :wRD 
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03 I TEST BYTE 

1::1 
11 MACRO 
ID 

.. .... .,,, I WRITE Filename.KEY I r"~~~~~~~il1 . 
t::I ND 
I"' 
:JI 

0 
::r' 
I» ti. 
ti 
ti> 
~ 

YES NO 

~ 
11 
0 

IQ 
11 UNDEF FIXUNB UN DEF 

I» 
a 
rn 
:.: .... 
s: 
0 
1::1 
r+ 

YES NO NO YES NO YES 

!:ti 
"d 
Ul 

GENERATED CCW CHAIN 
Ul 
i:: ..., ..., 
0 
11 
r+ 

..... 
"d 
I» 
11 
r+ 

U1 

!I 
ISRCHHAE : SRCHHAE ... I X'39',SEEKADR+3,X'40'.4 X'39'.SEEKADR+3,X'40',4 

I 
X'OS',*-8 ITIC X'08',"-8 I TIC ~F X'29' ,KEYARG,X'40',KL I SRCHKE 

X'92',FILENAME.K,X'40',8 :RDID X'92',IDLOC,X'60',5 : RDJD ~a. X'OS',*-8 :TIC 
~ "' . X'A9',KEYARG.X'40' .KL ISRCHKE X'A9',KEYARG,X'40',KL ISRCHKE X'05'.IOAREA1+KL.X'70'.DL I WRD a: ·' ,' 

t 1~ X'OS',*-16 :TIC x·oa·.·-1s :TIC llF X'29',KEYARG.X'40',KL I SRCHKE 

X'05'.IOAREA1+KL,X'50',DL : WRD .l8 Jnc ~ .. X'05',IOAREA1+KL,X'70',DL 1WRD X'OB',*-8 

~ ~ X'29'.KEYARG,X'60' ,KL lsRCHKE X'29',KEYARG,X'40',KL I SRCHKE i3 X'06'.IOAREA 1 +KL•X'70' ,DL IRDD 

0 1(1 x·os·.•-s :TIC UI· X'08'."-8 1TIC ~ X'92'.IDLOC,X'20',5 : ADID 

~ii; 
I 

l1i X'06',10AAEA1+KL•X'40'.DL I RDD X'06'.IOAAEA1+KL,X'10',DL I ADD ; ; 
I 

0 
Hi 

.... .,,, 
t::I ...... .... 
11 
ti> 
0 
r+ 

I"' 
0 
0 
ti> 
rn 

i I 

X'39',SEEKADA+3,X'40',4 !SACHHAE A.1 X'39' ,SEEKADR+3,X'40',4 lsACHHAE 

x·oa·.·-8 lTIC .,., X'08'."-8 
I 
l'l°IC 

X' A9' ,KEYARG,X'40',KL lsACHKE a&, X'A9',KEYARG,X'40',KL ISRCHKE 

X'08'."-8 lTIC ·~ X'OB',*-8 ITIC 
I 

X'05',IOAAEA1+KL,X'50',DL :WRD X'05',IOAAEA1+KL,X'70',DL IWAD ~\ 
X'29' ,KEV AAG,X'60' ,KL :SACHKE X'29',KEYAAG.X'40',KL ISACHKE 

X'OB',*-8 ITJC ·'111· x·oa·.•-s 1T1C 

:ADD 
I 

X'06' ,IOAAEA 1 +K L•X'4!Y ,D L .~. X'06',10AAEA1+KL.X'HY,DL I ROD 

rn .. 
"!I CHART E .... 
~ 
ID 
rn 

.,,, 

....i 

~>~ 

~f 
)ii 
•jli. 
llF 

·lS 

ii. 
•Ill! 

:~~' 
lJF 

18' 
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NOTES: 

1. SHADED AREA- ASSEMBLY TIME 

UNSHADED AREA - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY THE FOLLOWING SEEK CCW 

X'07',SEEKADR+1,X'00',6 

FIXUNB 

YES NO 

I 

X'29',KEYARG,X'40',KL lsRCHKE 

X'OS',*-8 ITIC 
I 

X'05'.IOAREA1+KL.x·so·.oL I WRD 

X'29' ,KEYARG,X'40',KL I SRCHKE 

ITIC x·oa·.·-8 
I 

X'06'.IOAREA1+KL,X'50'.DL I ROD 

X'92',JDLOC,X'20',5 IADID 
I 

,-/"/ 

X'29',KEYAAG.X'40',KL : SRCHKE 

X'OS',*-8 !TIC 

X'05'.10AAEA1+KL,X'70'.DL I WAD 

X'29',KEYAAG,X'60'.KL : SRCHKE 

X'08',"-8 iTIC 

X'06',IOAAEA1+KL,X'40'.DL I ADD 
I 
I 

X'29',KEYARG,X'40'.KL 

X'OS',*-8 

X'06' ,I OAR EA 1 +K L•X'50' ,D L 

X'29',KEYARG,X'40',KL 

x·os·.•-s 
X'06',IOAAEA1+KL,X'10',DL 

I 
I 
ISRCHKE 
I 
1TIC 

IWRD 

I SACHKE 
I 
1TIC 

IRCD 
I 
I 
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1£1 MACRO 

i:: 
~ H WRITE Filename, KEY (Continued) 
H m 
(') 
n ... 
Ul ~ . 
< 
0 ..... t1 
d :... YES 

e 3 
m 

n 
w tr 

I» 
t1 t:! 
:... ti 
3 m UN DEF FIXUNB 

..... 
I» 
t:! .,, 
°' a 
H 1£1 
Ul H 
:... I» 
::ii e 

!II YES NO YES NO 

:IQ ..... 
c+ 
tr 
0 
i:: GENERATED 

c+ CCW CHAIN 

' !::il .,, 
Ul 

X'39', SEEKADR+3,X'40' ,4 ~SRCHHAE A7 X'39' ,SEEKADR+3, X'40' ,4 ISRCHHAE 
I 

I I 
X'OB',*-8 1TIC X'OS',.*-8 1TIC 

I 

Ul 
i:: 
'1j 
'1j 
0 
H 

I 
:RDID X192', FILENAME. K,X1401,8 1RDID X'92', IDLOC,X'60',5 

I ' 
X'A9' ,KEYARG,X'40', KL 1SRCHKE X'A9',KEYARG,X'40', KL : SRCHKE 

I 
:nc X'OB',•-16 1nc X'08',*-16 

I I 
c+ X'05', IOAREAl+ Kt,X'30' ,DL :wRD X'05', IOAREA 1 +Kt,X'JO', Dl :wRD 

~ 
I» 
H 
c+ 

°' X'39', SEEKADR+3, X'40' ,4 :sRCHHA 
I 

0 
Hi ... 
~ 

X'08', *-8 ;nc 
X'A9', KEYARG,X'40',KL :sRCHKE 

' X'OS',*-8 :nc 
' X'05', IOAREA 1 +KL, X'30' ,DL ~WRD 

FROM 
CHART 

E 

YES 

NO VERIFY 

NO 

UN DEF 

NO 

' 
:sRCHKE ~ ,.,,.,m,~.,·•··« 
I 

X'OO' •-a 1TIC 
I 

X'05', IOAREA 1 +KL,X'70' ,DL 1WRD 
I 

:RDID X'92' ,IDLOC,X'20' ,5 

X '39' ,SEEKADR+3,X'40' ,4 :sRCHHAE 
I 

X'08',*-8 J11c 

X'A9', KEYARG,X'40', KL ~SRCHKE 
I 

X'08',*-8 •TIC 
I 

X'05' I IOARE'.°'l+KL,X'lO',DL :WRD 

CHART F 

YES 

NOTES, 

1 • SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAI NS ARE PRECEDED SY 
THE FOLLOWING SEEK CCW• 

X108 1,SEEKADR+l, X1001,6 

FIXUNS 

I 
I 

I 

NO 

X'29',KEYARG,X'40', KL I SRCHKE 
I 

X'08',*-8 

X'05', IOAREA l +KL,X'50' ,DL 

X'92', IDLOC,X'20',5 

' I 

:nc 
' 1 WRD 
I 

: RDID 
I 

X'29', KEYARG,X'40', KL :sRCHKE 

' 1TIC 
I 

X'05', IOAREA l+KL,X'30',DL 1WRD 
I 

X'29', KEYARG,X'40',KL 

X'OB',*-8 

X'05', IOAREAJ+KL 1 X 1JO' ,DL 

I 

I 
I 
1SRCHKE 
I 

:11c 
' 
:wRD 
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MACRO c- WRITE Filename,RZERO I 

E 

04 I TEST BYTE 

Cl 

GENERATED 
CCW CHAIN 

X'31 ',FileoomeF ,X'40' ,5 

X'08',*-8 

X'l 1 ',FilenameB+32,X'C0' ,8 

~SRCHJDE 
' :11c 
I 
IE RASE 
I 

X'l 1 ', X'2800', X'60', max. record length ~ERASE 

X'31 ', Filenamef,X'40' ,5 

X'OB',*-8 

X'05', FilenameK, X'l0' ,8 

:sRCHIDE 
I 

:11c 
I 
1WRO 

MACRO 

r-- WRITE Filename,AFTER I 

YES 

(READ RZERO) 

X'31',FilenameF,X'40',5 :sRCHIDE 
I 

X'OS',*-8 :nc 
I 

X'06',FilenameK,X'00',8 '1RDD 

X'31 ', Filenamef ,X'40' ,5 :sRCHIDE 
I 

X'08', "'-8 1TIC 
I 

X'05',FilenameK,X'50',8 ;wRD 

X'31',SEEKADR+3,X'40',5 ISRCHIDf 
I 

X'OB', •-B ~IC 

X'ID' ,IOAREAI ,X'50',CtKL->OL :WRCKD 

X'31 ',FilenameF,X'40',5 

X'08',"'-8 

X'06' ,FilenameK,X'50',8 

X'31 ', SEEKADR+3,X'40',5 

X'08',"'-8 

X'l E' I IOAREA 1,X'10' ,C+KL +DL 

CHART G 

:sRCHIDE 

ITIC 
I 
1RDD 
I 

:sRCHIDE 

:nc 
I 
1RDCKD 

05 

C9 

NOTES 

l, SHADED AREAS-ASSEMBLY TIME 
UNSHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED 
BY THE FOLLOWING SEEK CCW: 

X'07' ,SEEKADR+1,X'00',6 

(READ RZERO) 

X'31 ',FilenomeF,X'40' ,5 

X'OB',*-8 

X'06' ,FilenameK,X'00',8 

X'31 ', Filenamef ,X'40',5 

X'OS',*-8 

X'05' ,FilenomeK,X'.50' ,8 

X'31 ', SEEKADR+3,X'40' ,5 

X'08',"'-8 

X'l D', IOAREAl ,X'10' ,C+KL +DL 

:sRCHIDEI 
I :nc 
I 
,ROD 

' 
:sRCHIDE 
I 
1TIC 
I 
IWRD 
I 
lsRCHIDE 
I 
I 
!TIC 

:WRCKD 

I 
I 
I 
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MACRO 

I READ Filename, ID I 

VARUNB 

NO 

GENERATED 
CCWCHAIN 

X131 ',SEEKADR+3,X1401,5 ISRCHIDE 
I 

x•oa•,•-e JTIC 
I 

X'OE' ,KEYARG,X1E01,KL IROKD 
I 

X'06', IOAREA, X1601, BLKSIZE !ROD 
I 

X192 1, IDLOC,X'20',5 IROID 

YES 

SPNUNB 

YES NO 

X131 1,SEEKADR+3,X1401,5 I SRCHIDE 

x•oa•,•-a I TIC 
I 

X'OE',KEYARG,X'EO',KL IROKD 
I 

X'06', IOAREA, X'60', BLKSIZE I ROD 
I 

X'92',IDLOC, x•20•,s 

X131 ', SEEKAOR+3, X'40' ,5 

X'OE',KEYARG,X'EO',KL 

X'06', IOAREA, X'201, BLKSIZE 

I RDID 

I SRCHIDE 

Inc 
I 
I ROKD 
I 
I ROD 

NO 

VARUNB 

YES NO 

X131' ,SEEKADR+3,X1401,S ISRCHIDE 

X'081,*-8 Inc 
I 

X'06', IOAREA, X'60', BLKSIZE IROD 

X1921,IDLOC,X1201,S 

XlQ61,IOAREA,X120',BLKSIZE 

CHART I 

I 
IRDID 

ISRCHIDE 

Inc 
I 
IROKD 
I 
IRDD 

SPNUNB 

YES 

X'31 ',SEEKADR+3,X'40',5 

x•oa•,•-e 

NO 

I SRCHIDE 
I 
I TIC 

X1061, IOAREA,X'60', BLKSIZE I ROD 
I 

X192 1,1DLOC,X120',5 I ROID 

I SRCHIDE 
I 
JTIC 
I 
I ROD 

NOTES• 

1. SHADED AREAS -ASSEMBLY TIME 
UNSHADED AREAS-EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY THE 
FOLLOWING SEEK ccw, 

X'07',SEEKADR+1,X'00' ,6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS IN THE RDCNT 
CCW (DESCRIPTOR BYTE 9~) IS 

Ftlename.1 

INSTEAD OF IDLOC. 

4. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE ccw·s IN 
THE CHAINS ARE MODIFIED FOR MULTISEGMENT 
RECORDS AND THE BYTE COUNT (BLKSIZE) FOR 
THE ROD AND WRD ccw•s WILL BE CHANGED 
ACCORDINGLY. 

X'31 ', SEEKADR+3,X'40',5 

x•oa•,•-e 

X1061 I IOAREA, X'201, BLKSIZE 

I SRCHIDE 

inc 
:ROD 
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IMCRO 

I READ FHename, KEY I 

VARUNB 

YES NO 

GENERATED 
CCWCHAIN 

X1391,SEEKADR+3,X1401,4 : SRCHHAE 

X'OB',*-8 Jnc 

X'92' ,IOLOC,X'60',5 I RDIO 
I 

X'A91,KEVARG,X1401,Kt I SRCHKE 
I 

X'OS',*-16 ITIC 
I 

X'06', IOAREA,X'20' ,BLKSIZE IRDD 

YES 

YES 

SPNUNB 

NO 

X'39', SEEKADR+3, X'40' ,4 : SRCHHAE 

X'OS',*-8 Inc 
I 

X092°,IDLOC,X'60',5 IROID 
I 

X'A9°,KEYARG,X'60',KL I SRCHKE 
I 

X 10811 *00 16 ITIC 
I 

X'06',IOAREA,X'20',BLKSIZE I ROD 

ISRCHHAE 
I 
ITIC 
I 
ISRCHKE 
I 
ITIC 
I 

X'061,IOAREA,X'201,BLKSIZE IRDD 

NO 

VARUNB 

YES NO 

X1391,SEEKADR+3, X'40',4 : SRCHHAE 

x•oa•,•-e Inc 
I 

X'29',KEYARG,X'40',KL I SRCHKE 
I 

X'OS',*-8 Irie 
I 

X1061 I IOAREA,X1601 I BLKSIZE I ROD 
I 

X'92_1,IDLOC,X120',5 I ROID 

1sRCHHAE 

Inc 
I 
:SRCHKE 

Inc 
I 

X1061,IOAREA,X1201,BLKSIZE I ROD 

CHART J 

SPNUNB 

YES NO 

~· 
I , SHADED ·AREAS -ASSEMBLY TIME 

UNSHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW: 

X'071,SEEKADR+l ,X'001,6 

3, IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS OF THE SRCHHAE 
CCW AND THE ROCNT CCW RESPECTIVELY 
WILL BE CHANGED TO: 

SRCHHAE - Ftlename.S+3 

RDCNT .. Filename. I 

4, THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
. ARE THOSE INITIAUYGENERATED FOR SINGLE 

SEGMENT RECORDS (TYPE 00), THE ccw•s IN 
THE CHAINS ARE MODIFIED FOR MULTISEGMENT 
RECORDS AND THE BYTE COUNT (BLKSIZE) FOR 

. THE ROD AND WRD ccw•s WILL BE CHANGED 
ACCORDINGLY. 

X'39', SEEKADR+3,X'40' ,4 I SRCHHAE 
I 

X1081,*-8 ITIC 
I. 

X1291,KEYARG,X160',KL : SRCHKE 

X1081,*-8 Inc 

X'06', IOAREA, X'60', BLKSIZE IRDD 
I 

X'92' ,IDLOC,X'20' ,5 IRDID 

X'39' ,SEEKADR+3,X'40' ,4 j SRCHHAE 

~~·.~~···-" 
: SRCHHAE 

Jnc X'081,*-8 Inc 
I 

I SRCHKE X'291,KEYARG,X160',KL ISRCHKE 
I I 
I TIC x•oe• •-s Irie 
I I 

X'06', 10AREA, X1201,BLKSIZE I ROD X'06', IOAREA,X'201 ,BLKSIZE IRDD 
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GENERATED 
CCW CHAIN 

X13l ', SEEKADR+3, X'40' ,5 SRCHIDE 

~ 
X131 1 I SEEKADR+3,X'40' ,5 I SRCHIDE 

I 
X'OS', *-8 TIC X1081,*-8 I· TIC 

I 

"'~ """ ' .. ~ '"" ·' 'ffi'," WRKD X'06' ,IOAREA,X'00' ,8 I RDD . 

~In x·os•,10AREA,x•40•,BLKs1zE WRD I I I 

X'31 ',SEEKADR+3,X'40',5 SRCHIDE 
er, X'31',SEEKADR+3,X'40',5 SRCHIDE 

X'08', *-8 TIC 
18 X'08',*-8 TIC 

X'OD' ,KEYARG,X'60',KL WRKD 
X'OE' I KEYARG ,X'FO', KL RDKD 

X'05', IOAREA, X'40' ,BLKSIZE WRD 
X1061, IOAREA,X150', BLKSIZE ROD 

X'31 ',SEEKADR+3,X'40',5 SRCHIDE 
X'92', IDLOC,X'20',5 RDID 

X'OB', *-8 TIC 

.... 
0 X'OE' 1 KEYARG, X1F0 1, KL RDKD 

0 X'06', 10AREA, X'50' ,BLKSIZE ROD 

H> X'92', IDLOC,X'20',5 RDID .... 
~ - X'3l',SEEKADR+3,X'40' ,5 SRCHIDE 

X'08',*-8 TIC 

X'OD' ,KEYARG,X'60' ,KL WRKD 

X'05',IOAREA,X'40',BLKSIZE WRD 

X' 31 ',SEEKADR+3,X'40' ,5 SRCHIDE 

X'08'>-8 TIC 

X'OE',KEYARG,X'FO',KL RDKD 

X'06',10AREA,X'I0',BLKSIZE RDD 

NO 

VARUNB SPNUNB 

YES NO YES 

X'3J 1,SEEKADR+3,X'40' ,5 

SRCHIDE 111·~1 I X'31',SEEKADR+3,X'40',5 

X'OB',*-8 TIC •J&· X'OS',*-8 
c\~-;,< 

X'05', IOAREA, X'40' ,BLKSIZE WRD :fi X'06', 10AREA, X1001,8 

X131 ', SEEKADR+3,X'40' ,5 SRCHIDE 
X'31 ',SEEKADR+3,X'40',5 

X'08', *-8 TIC 
X'OB', *-8 

X'06', IOAREA,X 150', BLKSJZE ROD 
X'05', IOAREA,X 140 1, BLKSIZE 

X'92', IDLOC,X 120' ,5 RDID 
X13J 1,SEEKADR+3,X'40' ,5 

X'08',*-8 

X'06', IOAREA, X'50', BLKSJZE 

X'92', ID LOC,X'20' ,5 

"T 
X'3l 1, SEEKADR+3,X'40',5 I SRCHIDE X'31 ',SEEKADR+3,X'40' ,5 

x•os•, *-8 : TIC x·oa•,*-8 

X'06', IOAREA,X'00',8 I RDD X'05', IOAREA, X'40', BLKSIZE 

X'31 ', SEEKADR+3,X'40',5 
X'31 ', SEEKADR+3,X'40' ,5 SRCHIDE 

X'08','-8 
X'08',*-8 TIC 

X1061, IOAREA, X'l01, BLKSIZE 
X'OD',KEYARG,X'60' ,KL WRKD 

X'05', IOAREA, X'40', BLKSI ZE WRD 

X'31 ',SEEKADR+3,X'40',5 SRCHIDE 

X'08',*-8 TIC 

X'OE',KEYARG,X'FO', KL RDKD 

X'06',IOAREA,X'l0',BLKSI ZE ROD 

NO 

I SRCHIDE 
I 
I TIC 
I 
I ROD 

SRCHIDE 

TIC 

WRD 

SRCHIDE 

TIC 

ROD 

RDID 

SRCHIDE 

TIC 

WRD 

SRCHIDE 

TIC 

ROD 

NOTES, 

1. SHADED AREAS -ASSEMBLY TIME 
• UNSHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X'07', SEEKADR+l ,X'OO', 6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS OF THE RDCNT 
CCW (DESCRIPTOR BYTE 9E) IS 
CHANGED TQ, 

Filename. I 

4. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE ccw•s IN 
THE CHAINS ARE MODIFIED FOR MULTISEGMENT 
RECORDS AND THE BYTE COUNT (BLKSIZE) FOR 
THE ROD AND WRD CCW'S WILL BE CHANGED 
ACCORDINGLY • 

X'3l ',SEEKADR+3,X'40',5 : SCHRIDE 

I 
X'08',*-8 l TIC 

I 
X'06',IOAREA,X'00',8 l ROD 

X'31',SEEKADR+3,X'40',5 SRCHIDE 

X'08', *-8 TIC 

X'05', 10AREA,X'40',BLKSIZE WRD 

X'31',SEEKADR+3,X'40',5 SRCHIDE 

X'08', *-8 TIC 

X'06',10AREA,X'10',BLKSIZE ROD 
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MACRO 

I WRITE Filename, ID -] 

YES 

VARUNB SPNUNB 

YES ~i\0 NO I I YES (§'i;\{o NO 

GENERATED 
CCWCHAIN 

X131 1, SEEKADR+3,X1401,5 

x•os•,•-e 

x•oo 1,KEYARG,X1601,KL 

x•os•, IOAREA,X1401, BLKSIZE 

X192 1, IDLOC,X1201,S 

I SRCHIDE 
I 
I TIC 
I 
I WRKD 
I 
IWRD 
I 
I RDID 

X131 ',SEEKADR+3,X1401,S I SRCHIDE 
I x•os•,*-s I TIC 
I 

·X'86' ,IOAREA,X'OO' ,B I ROD 

X131 ', SEEKADR+3,X'40',5 : SRCHIDE 

X'081,*-8 I TIC 
I 

X'OD',KEYARG,X160',KL : WRKD 

X'D5',10AREA,X'40',BLKSIZE :WRD 

X'92',IDLOC,X'20',5 

X'0.51, IOAREA, x•oo•, BLKSIZE 

I RDID 

I SRCHIDE 
I 
I TIC 
I 
I WRKD 
I 
IWRD 

I 

:;-;:tl) 

·~ 

NO 

VARUNB 

YES NO 

X13 J 1, SEEKADR+3,X'401,S I SRCHIDE 
I 

x•oa 1,*-s I TIC 
I 

X1051, IOAREA, X1401, BLKSIZE IWRD 
I 

X'92',IDLOC,X'20',5 I RDID 

X'31 ',SEEKADR+3,X1401,S 1 SRCHIDE 

x•oa•,•-s : TIC 
I 

X'061,IOAREA,X'001,8 I ROD 
_.L__ 

I 

X'31 ',SEEKADR+~1X1401,S I SRCHIDE 
I 

I X'08',*-8 I TIC 
I 

X10D 1,KEYARG,X160',KL I WRKD 
I 

I x•os1,JOAREA,X'OO',BLKSIZE IWRD 

CHART L 

SPNUNB 

YES N6 

x•a1 •, SELi<ADR+l,X 1401,s I SRCHIDE 
I 

x•oe•,•-s I TIC 
I 

X'06', IOAREA,X'OO' ,B I ROD 

X131 ',SEEKADR+3,X1401,5 i SRCHIDE 

" I 
X'OS',.*-8 I TIC 

I 
X'05', IOAREA,X1401, BLKSIZE IWRD 

X'92', IDLOC,X'20',5 

_x•os•, IOAREA,X'OO', BLKSIZE 

I 
I RDID 

I SRCHIDE 
I 
I TIC 
I 
IWRD 

NOTES, 

l. SHADED AREAS -ASSEMilLY TIME 
UNSHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY THE 
FOLLOW! NG SEEK ccw, 

X1071 ,SEEKADR+l ,X 100' ,6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS JN THE ROCNT 
CCW IS CHANGED TO: 

Filename. I 

4. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE CCW'S IN 
THE CHAINS ARE MODIFIED FOR MULTISEGMENT 
RECORDSANDTHE BYTE COUNT (BLKSIZE) FOR 
THE ROD AND WRD ccw·s WILL BE CHANGED 
ACCORDINGLY • 

I 

X'31 •, SEEKADR+3,X'40' ,5 

x•oa•,•-a 

X'061,IOAREA,X'001,8 

I I I I X'31',SEEKADR+3,X'40',5 

x1oe1,*-e 

X'D5', IOAREA, X'OO', BLKSIZE 

isRCHIDE 
I 
!TIC 
I 
IRDD 

: SRCHIDE 
I 
I TIC 
I 
IWRD 
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U1 "ii .r:: .... MACRO 
\Q 
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I:"' 11 
H (I) 

I WRITE rnename, KEY ~--] 
0 
n ..... 
Ul .r:: . 
<I YES 

0 
...... 0 
d ID' 
e 3 
11> 

n VARUNB SPNUNB 
w 1:1'" 

0 
Ill 
t:t 

ID' t:t 
3 11> 

Ill 
...... 

t:t td 
i::i. 11 

YES NO YES 

H 
0 

\Q 
Ul 11 
ID' Ill 
3 e 

rn GENERATED 
CCW CHAIN 

:ml .... X'39' ,SEEKADR+3,X'40' ,4 : SRCHHAE X'39' I SEEKAOR+3,X'40', 4 SRCHHAE 

i+ 
1:7" 

X'OB', *-8 I TIC X'08',*-8 TIC 

0 
d 

~ i+ 

X'921 ,JDLOC,X 160' ,5 RDID 

X'39',KEYARG,X'40' ,KL SRCHKE 

X'92' ,IDLOC,X'60',5 RDID 

X'A9' ,KEYARG ,X'60' ,KL SRCHKE 

!:1::1 C5 
td Ii: 
Ul ., 
Ul ~ 

0 
d .,, .,, 
0 
11 

X'08',"-16 TIC 

X'05', IOAREA,X'40', BLKSIZE WRD 

X'29' ,KEYARG,X'60' ,KL SRCHKE 

X1081,*-8 1T1c 

X'06', IOAREA,X'lO' ,BLKSIZE ! ROD 

X'OB',1'-16 TIC 

X'06' ,IOAREA,X'00' ,8 ROD 

X'A91,KEYARG,X'60' ,KL -RCHKE 

X'OS', *-8 TIC 

i+ X'05', IOAREA,X'40', BLKSI ZE WRD -td 
'X'29' ,KEYARG,X'60' ,KL SRCHKE 

Ill x·os•,•-s TIC 
11 
i+ X'061 , IOAREA,X'l 0', BLKSIZE ROD 

..... 
"' X'39' ,SEEKADR+3,X'40' ,4 SRCHHAE 
0 
HI x•os1 ,*-B TIC 

..... 

.r:: 
X'39' ,KEYARG,X'40' ,KL SRCHKE 

-- x•oa•, *-B TIC 

X'OS' ,IOAREA,X'401 , BLKSIZE WRD 

X'29' ,KEYARG,~'60' ,KL SRCHKE 

X'OS' ,*-8 TIC 

X'06', IOAREA,X'l 0', BLKSIZE I ROD 

NO 

VARUNB SPNUNB 

YES NO YES NO 

X'39' ,SEEKAOR+3,X'40' ,4 SRCHHAE X'39' ,SEEKADR+3,X'40' ,4 : SRCHHAE 

X'OS',*-8 TIC X'OB', *-B I TIC 
I 

X'29' ,KEYARG,X'60' ,KL SRCHKE X'29' ,KEYARG,X'60' ,KL I SRCHKE 
I 

X'OB', *-8 TIC X'OS', *-B I TIC 
I 

X'05',IOAREA,X'40',BLKSIZE WRD X'06', IOAREA,X'00',8 I ROD 

X'29',KEYARG,.X'601 ,KL SRCHKE 

X'08', *-8 TIC 
X'29' ,KEYARG,X'60',KL I SRCHKE 

I 

X'06',10AREA,X'50',BLKSIZE : ROD 

X'92',IDLOC,X'20',5 l RDID 

X'OB', *-8 I TIC 
I 

X'06', 10AREA,X'40', BLKSIZE I WRD 

X'29' ,KEYARG,X'60' ,KL i SRCHKE 

X'OS' ,*-8 : TIC 

X1061 , IOAREA, X'50', BLKSIZE : ROD 

X'92' ,IDLOC,X'20',5 I RDID 

X'39' ,SEEKADR+3,X'40' ,4 I SRCHHAE 
I 

X'OB',*-8 1T1c 
I 

X'92', IDLOC,X'60',5 I RDID 
I 

X'A9' ,KEYARG,X'60' ,KL I SRCHKE 

X'39' ,SEEKADR+3,X'40' ,4 I SRCHHAE 
I 

X'08', *-8 :nc 

X'29' ,KEYARG,X'40' ,KL I SRCHKE 

X'08', *-8 TIC 

X'OB', *-16 :nc X'05', 10AREA,X'40', BLKSIZE WRD 

X1061,IOAREA,X'00' ,8 I ROD X'29' ,KEYARG,X'60' ,KL SRCHKE 

X'A9' ,KEYARG,X'60' ,KL : SRCHKE 

X'08',"-8 :TIC 

X'08',"-8 TIC 

X'06', IOAREA,X'l 0', BLKSIZE ROD 

X'05', 10AREA,X'40', BLKSIZE : WRD 

X'29', KEYARG,X'60' ,5 : SRCHKE 

X'08' ,*-8 :TIC 

X'06' ,IOAREA,X'lO' ,BLKSIZE ! ROD 

CHART M 

NOTES, 

1 • SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X'07',SEEKADR+l ,X'OO' ,6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESSES IN THE SRCHHAE 
CON AND THE RDCNT CCW RESPECTIVELY 
ARE CHANGED TO, 

SRCHHAE- Filename. S+3 

RDCNT - Filename. I 

4. THE CCW CHAI NS SHOWN FOR SPNUNB 
RECORDS ARE THOSE INITIALLY GENERATED 
FOR SINGLE SEGMENT RECORDS (TYPE 00) • 
THE ccw·s IN THE CHAINS ARE MODIFIED 
FOR MULTISEGMENT RECORDS AND THE BYTE 
COUNT ( BLKSI ZE) FOR THE ROD AND WRD 
ccw·s WILL BE CHANGED ACCORDINGLY. 

X'39' ,SEEKADR+3,X'40' ,4 I SRCHHAE 
I 

X'OS', *-8 ITIC 
I 

X'29' ,KEYARG,X'60' ,KL I SRCHKE 
I 

X'08', *-8 IT1c 
I 

X'06' ,IOAREA,X'00',8 I ROD 

X'29' ,KEYARG,X'60' ,KL SRCHKE 

X'OB' I *-8 TIC 

X'05', IOAREA,X'40', BLKSI ZE WRD 

X129' ,KEYARG,X'60' ,Kl I SRCHKE 
I 

X'OS', *-8 ITIC 
I 

X'06' I IOAREA,X'10', BLKSIZE I ROD 
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IMCRO 

I WR! TE F;lenome, KEY -1 

YES 

GENERATED 
CCW CHAIN 

VARUNB 

NO 

X'39 1, SEEKADR+3,X'40' ,4 SRCHHAE 

x•os•, "'-8 r1c 

X'92',IDLOC,X'60',5 RDID 

X'A91,KEYARG,X140',KL SRCHKE 

x1os1,*-l6 TIC 

X105 1, IOAREA,X100 1,BLKSIZE WRD 

SPNUNB 

YES 

X1391,SEEKADR+3,X'40' ,4 

X'08' ,*-8 

X'92', IDLOC,X 1601,5 

X'A9',KEYARG,X'60',KL 

X'OS',*-16 

X'06', IOAREA,X'00' ,8 

X1A9', KEYARG ,X'60', KL 

X108 1,*-8 

YES 

NO 

SRCHHAE 

TIC 

RDID 

SRCHKE 

TIC 

ROD 

I SRCHKE 
I 
I TIC 
I lr 

fj X'051, IOAREA,X1001,BLKSIZE I WRD 

X'39', SEEKAD R+3 ,X'40' ,4 

X'081,*-8 

X'A9' I KEYARG ,X'40' I KL 

X'08',*-8 

X'05', IOAREA,X'00',BLKSIZE 

I SRCHHAE 
I 

: TIC 

: SRCHKE 
I 
I TIC 
I 
IWRD 

From 
Charr I Na VERIFY 

F 

NO 

VARUNB 

YES NO 

X'39' ,SEEKADR+3,X'40' ,4 SRCHHAE 

X'08',*-8 TIC 

X'29', KEYARG ,X'40' ,KL SRCHKE 

X'OS',*-8 TIC 

x•os•, IOAREA, X'40', BLKSIZE WRD 

X192', IDLOC,X'20',5 

X1391, SEEKADR+3,X'401,4 

X'081,*-8 

X'92', IDLOC,X'60' ,5 

X1A9', KEYARG ,X'60 1, KL 

X'OB',*-16 

X106' I IOAREA,X'001,8 

X'A9',KEYARG,X'60',KL 

X'081,*-8 

x•os•, IOAREA,X1001, BLKSIZE 

CHART N 

RDID 

: ?RCHHAE 

I TIC 
I I RDCNT 

I SRCHKE 
I 
I TIC 
I 
I ROD 

I SRCHKE 
I 
I TIC 
I 
lwRD 

SPNUNB 

YES NO 

l~ ,.~ ... ~ . ., , ..... j SRCHHAE 

I 118-' X'08', *-8 I TIC 
:;;'. I 

~;~ X'29 1,KEYARG,X 1601,KL I SRCHKE 

{1 x•os• *-8 
I 
I TIC 

Ji;; X'06':10AREA,X'00',8 
I 
I ROD 

X'29', KEYARG,X'60',KL SRCHKE 

x•os•,*-8 TIC 

x•os1, IOAREA,X1401, BLKSIZE WRD 

X'92', IDLOC,X 1201,S RDID 

X'39', SEEKADR+3,X'40' ,4 SRCHHAE 

TIC 

SRCHKE 

TIC 

X'05', IOAREA,X'OO' ,BLKSIZE WRD 

~· 
1. SHADED AREAS -ASSEMBLY TIME 

UNSHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW: 

X'07' ,SEEKADR+1,X'00',6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESSES IN THE SRCHHAE 
CCW AND THE RDCNT CCW RESPECTIVELY 
ARE CHANGED TO: 

SRCHHAE- Filename. S+3 

ROCNT - Filename. I 

4. THE CCW CHAINS SHOWN FOR SPNUNB 
RECORDS ARE THOSE INITIALLY GENERATED 
FOR SINGLE SEGMENT RECORDS (TYPE 00). 
THE CCW'S IN THE CHAINS ARE MODIFIED 
FOR MULTISEGMENT RECORDS AND THE BYTE 
COUNT (BLKSIZE) FOR THE ROD AND WRD 
CCW'S WILL BE CHANGED ACCORDINGLY. 

X'39', SEEKADR+3,.X'40' ,4 I SRCHHAE 
I 

x•oa1,*-a : TIC 

X1291,KEYARG ,X'60', KL : SRCHKE 
I 

x1os1,*-e I TIC 
I 

X'06', 10AREA, X1001,8 l"""D 

X'29', KEYARG,X'60', KL : SRCHKE 

X1081,*-8 : TIC 
I 

X'05', IOAREA,X'00' I BLKSIZE IWRD 
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s:: 
11 1:-4 CD H 

MACRO 

I WRITE FUename,AFTER I 
0 ~ 0 

""' Ul 

<I 
YES 

0 t:I ..... lJol d 3 II 
ID 0 

1:1" w I» 
t:I t:I ts lJol Ill 3 ..... 

YES NO 

I» I'd ts H i:;ll 0 
t.Q 

H H Ul I» lJol II 3 m 
:El .... 
s: 

GENERATBl 
CCWCHAIN 

(READ RZERO) (READ RZERO) 

X131 1,Fllename .. F ,X1401,5 : SRCHIDE X'31 1,Filename.F ,X'40',5 

x•os•,•-s : TIC X1081,*-8 

X1061, Filename. K,X'OO' ,8 ! ROD X'061,Filename.K,X1001 ,8 

0 
d 
c+ 

to 
I'd 
Ul 

X131 ',F1lename.F ,X'40' ,5 SRCHIDE X'31 ',Filename.F,X1401,S 

Ul 
X1081,*-8 TIC X1081,*-8 

s:: 
'Cl 

X10S1,F1lename. K,X'40' ,8 WRD X'05', Filename. K,X1401,8 

'Cl 
0 

X131 ',SEEKADR+3,X'40' ,5 SRCHIDE X'31 ',SEEKADR+3,X'40' ,5 

11 
c+ X1081,*-8 TIC X1081,*-8 

- ::aK 'd 
E I» 

H 
Cl F(, c+ 
J;: 
O! ~ 

!:l .c:: 
0 

0 
Hi 

X'ID 1,Filenome.C,X1E01 ,8 WRCKD 

x•oo•,KEYARG,X'EO' ,KL WRKD 

X1051, IOAREA,X1401, BLKSI ZE WRD 

X'31 ', Filename.F ,X'40' ,5 SRCHIDE 

x•oa•,•-s I TIC 

X1061,Filename.K,X1501,8 : ROD 

X'l D ', Fiiename. C, X'EO' ,8 

X'OS', IOAREA, X'40', BLKSI ZE 

X'31 ',F11ename.F,X'40' ,5 

X1081,*-8 

X'06', Filename. K, X'50', 8 

X'31 ',SEEKADR+3,X'40' ,5 

~ 

""' 
X'31',SEEKADR+3,X'40',5 : sRc:HIDE 

x•oa• •-s I TIC , I 

x•oa•,*-8 

X'l E', Filename. C, X1F01,8 

X1IE1,Fllename.C,X1F01,8 : RDCKD X'06', IOAREA,X'lO', BLKSIZE 

X'OE',KEYARG,X'FO',KL : RDK 

X'06',10AREA,X'l0',BLKSIZE l ROD 

NO 

I SRCHIDE 

I TIC 
I 
! ROD 

i SRCHIDE 

I TIC 
I 
I WRD 
I 
I SRCHIDE 
I 
I TIC 
I 
I WRCKD 
I 

WRD 

SRCHIDE 

TIC 

ROD 

SRCHIDE 

TIC 

RDCKD 

ROD 

CHART D 

YES 

(READ RZERO) 

X'31 ',F1lename.F ,X1401,S I SRCHIDE 
I 

X1081,*·8 I TIC 
I 

X'061,Filename.K,X1001,8 ! ROD 

X131 1,Filename.F,X1401,5 I SRCHIDE 
I 

x•oa•, ·-s I TIC 

I 
X'05',Filename.K,X1401,8 I WRD 

X131',SEEKADR+3,X'40',5 : SRCHIDE 

x•oa•,•-s I nc 
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NOTES, 

1. SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 
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WRITE Filename,ID(Continued) 
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X'06',IOAREA,X '40',8 : ROD 

X'22',IJISECV1,X '00',1 1 RDSEC 
I I 

X'23',IJ ISECVl ,X'40', 1 SETSEC 

X'31 ',SEEKADR+3,X'40',5 : SRCHIDE 

X'OB',*-8 I TIC 

X '05', IOAREA,X '40',BLK SIZE I WRD 

: SETSEC X'23',IJISECV1,X'40', 1 

X'31 ',SEEKADR+3,X'40',5 I SRCHIDE 

X'OB',*-8 I TIC 
I 

X'06',IOAREA,X'10',BLKSIZE I ROD 
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MACRO 

[ ~~~E rn::~=1 

VARUNB 

YES NO 

GENERATED 
CCW CHAIN 

X'31 ',SEEKADR+3,X'40',5 I SRCHIDE 

X'OS',*-8 : TIC 

X 'OD',KEYARG,X '60',KL I WRKD 

X '05 ', IOAREA,X '40 ',BLK SIZE I WRD 
I 

X '92',IDLOC,X'20',5 I RDID 
I 
I 

YES 

SPNUNB 

YES NO 

X '31 ',SEEKADR+3,X'40',5 j SRCHIDE 

X'OB',*-8 I TIC 
I 

X '06',IOAREA,X'40',B I RDD 

X '22',IJISECVl,X'OO', 1 : RDSEC 

-~ ''"'·""""·' "'" I SETSEC ... 
~7:_ X '31 ',SEEKADR+3,X'40',5 I SRCHIDE 

f8'- X'OS' *-8 I TIC 
>_,<, I 

: WRKD AB' X'OD',KEYARG,X'60',KL 

. 91 :: X '05',IOAREA,X '40',BLKSIZE I WRD 

9E X'92',IDLOC,X'20',5 I RDID 

X'31 ',SEEKADR+3,X'40',5 f SRCHIDE 

X'OS'*-8 ITIC 

X'OD: KEYARG X'60' K I WRKD 
I I I l I 

X '05',IOAREA,X '00',BLKSIZE I WRD 

I 

'B7 

NO 

VARUNB 

YES 

X'31 ',SEEKADR+3,X '40',5 

X'OB','-B 

X '05', IOAREA,X '40',BLKSIZE 

NO 

1 SRCHIDE 

1 TIC 
I 
I WRD 

X'92',IDLOC,X'20',5 I RDID 
I 

X '31 ',SEEKADR+3,X'40',5 

X'OB','-B 

X '06',IOAREA,X '40',B 

X'22',IJISECV1,X '00', 1 

X '23',IJISECV1,X'40',l 

X '31 ',SEEKADR+3,X'40',5 

X'OB',*-8 

X 'OD ',KEYARG,X '60',KL 

X '05',IOAREA,X '00',BLK SIZE 

CHART L 

I 

I SRCHIDE 

I TIC 
I 
1 ROD 

I RDSEC 

SETSEC 
I 
I SRCHIDE 
I 
I TIC 

:WRKD 

IWRD 

SPNUNB 

YES NO 

B7 I 1 ·,, ··""'~.,, .... , SRCHIDE ,.,,--;,, 

1r 
X'OS',*'-8 TIC 

X'06',IOAREA,X '40',B RDD 

X '22',IJISECVl,X'OO', l RDSEC 

5~.H X'23',1JISEcv1,x·40"1 SETS EC 

87- X'31 ',SEEKADR+3,X'40',5 SRCHIDE 

18 X'08' *-B TIC 

91 X'05',IOAREA,X'40',BLKSIZE WRD 

X '92',IDLOC,X'20',5 RDID 

NOTES, 

l, SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY THE 
FOLLOWING SEEK CCWo 

X '07',SEEKADR+l ,X '00',6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS IN THE RDCNT 
CCW IS CHANGED TOo 

Filename.I 

4. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE ccw·s IN 

I:'"' ..... 
0 
(I) 
::I 
Ul 
If) 
i:i. 

'tt 
11 
0 

o.Q 
11 
Ill 
l!I 

THE CHAINS ARE MODIFIED FOR MULTISEGMENT 'tt 
RECORDSANDTHE BYTE COUNT (BLKSIZE) FOR 11 
THE RDD AND WRD ccw·s WILL BE CHANGED 0 
ACCORDINGLY. 'a 

(I) 
11 
i+ 
'< 
0 
Hi 

H 
td 
3 

X'31 ',SEEKADE+3,X'40',5 : SRCHIDE I f B. 7 ..... • X'31 ',SEEKADR+3,X '40',5 : SRCHIDE 

x·oa·:-B I TIC lB. X'08','-B 1TIC 

X'05',IOAREA,X'OO',BLKSIZE I WRD 97 · X'06',IOAREA,X'40',B f RDD 

'?B X'22',IJISECV1,X'OO',l ! RDSEC 

'.-'-------

~ 
X'23',IJISECV1,X'40',l I SETSEC 

X '31 ',SEEKADR+3,X '40',5 : SRCHIDE 

X'OB','-B I TIC 

X '05',IOAREA,X'OO',BLKSIZE I WRD 
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MACRO 

I WRITE FUename,K:~-=1 

VA RU NB 

YES NO 

GENERATED 
CCWCHAIN 

X '23',IJ ISECVO,X '40', l I SETSEC 

X '39',SEEKADR+3,X '40',4 I SRCHHAE 
I 

X'OB',*-8 I TIC 

X'92',IDLOC,X'60',5 
I 
I RDID 

X '39',KEYARG,X'40',KL I SRCHKE 
I 

X'00',•-16 ITIC 

X '05',IOAREA,X '40',BLKSIZE :wRD 

X'22',IJISECV1,X '40',l l RDSEC; 
I 

X '23',IJlSECVl,X'40', 1 I SETSEC 

X '29',KEYARG,X '60',KL l SRCHKE 

X'OS',*'-8 I TIC 

X '06 ', IOAREA,X 'l 0' ,BLKSIZE : RDD 

YES 

SPNUNB 

YES NO 

48 X '23',IJ ISECVO,X'40', l ; SETSEC 
)'!;~. 

A7 X '39',SEEKADR+J,X '40',4 I SRCHHAE 

_LB X 'OO',•-s I TIC 

'!..~ X'92',IDLOC,X'60',5 

: :~~~KE BA· X 'A9',KEYARG,X '60',KL 
::.::-:-".. 

1~; X'OS',*-16 I TIC 

jfj X '06',IOAREA,X '40',8 I RDD 
I 78; . X '22',IJ ISECVl,X '00', 1 RDSEC 

~· X '23',IJISECV1,X'40',1 I SETSEC . 

X'A9',KEYARG,X'60',KL I SRCHKE 

x·oo·:-B Inc - l 
X '05',lOAREA,X '40',BLKSIZE 1WRD 

X'23',IJISECV1,X'40', 1 1 SETSEC 

X '29',KEYARG,X'60',KL I SRCHKE 

X'08'/"-8 ITlC 
I 

X 106 1, IOAREA,X 'I 0',BLKSIZE 1RDD 

X '05',IOAREA,X '40',BLKSIZE 

X '06 ',IOAREA,X '10',BLKSIZE 

I SETSEC 

I SRCHHAE 

ITIC 

I SRCHKE 
I 
1TIC 

1WRD 

I SRCHKE 

1T1c 
I 
I RDD 

I 

NO 

VARUNB 

YES NO 

X'23',IJISECVO,X'40', 1 SETSEC 

X '39',SEEKADR+3,X '40',4 SRCHHAE 

X'OO','-B TIC 

X '29',KEYARG,X '60',KL SRCHKE 

X'OO','-B TIC 

X '05',IOAREA,X '40',BLKSIZE WRD 

X '29',KEYARG,X '60',KL SRCHKE 

X'OB',*-8 TIC 

X '06 ', IOAREA,X '50' ,BLKSIZE RDD 

X '92',IDLOC,X '20',5 

X'23',IJISECVO,X '40',l 

X '39',SEEKADR+3,X '40',4 

X'OB',*-8 

X'92',IDLOC,X'60',5 

X 'A9',KEYARG,X '60',KL 

X'OB',*-16 

X '06',IOAREA,X '40',B 

X'22',IJISECV1,X '00',l 

X '23',IJ ISECVl,X '40', l 

X 'A9',KEYARG,X '60',KL 

X'00','-8 

x '05.',10AREA,X'40',BLKSIZE 

X'23',IJISECV1,X'40', 1 

X'29',KEYARG,X '60',5 

X'OS','1"-8 

X '06 ',IOAREA,X '1 O',BLKSIZE 

CHART M 

RDID 

SETSEC 
I 
1 SRCHHAE 

I TIC 
I 
I RDID 

I SRCHKE 
I 

I TIC 

: RDD 

RDS EC 

I SETSEC 

I SRCHKE 

: TIC 

: WRD 

I SETSEC 

: SRCHKE 

I TIC 

I RDD 

SPNUNB 

YES 

X'23',IJ ISECVO,X'40', l 

X '39',SEEKADR+3,X '40',4 

X'OB',*-8 

\~· 
X '29',KEYARG,X '60',KL 

;;::: X'OB',*'-8 

97_; X '06',IOAREA,X '40',B 

'78·:· X'22' IJISECVl X'OO' l 

~ 
X '23',IJ ISECVl,X '40', l . 

X '29',KEYARG,X '60',KL 
. x·oo·:-B 

X '06',IOAREA,X '40',BLKSIZE 

X'23',IJISECV1,X '40', 1 

X '29',KEYARG,X '60',KL 

X'OS',""-8 

X '06 ', IOAREA,X '50 ',BLKSIZE 

X'92',IDLOC,X'20',5 

X '05 ', IOAREA,X '40' ,BLKSIZE 

X'OB',*-8 

X '06',IOAREA,X '10',BLKSIZE 

NO 

I SETSEC 

: SRCHHAE 

I TIC 

I SRCHKE 
I 
I TIC 

: RDD 

RDS EC 

I SETSEC 

I SRCHKE 

I TIC 

:WRD 

I SETSEC 

I SRCHKE 
I 
1nc 

I RDD 

I RDID 

SETS EC 

SRCHHAE 

TIC 

SRCHKE 

TIC 

WRD 
SRCHKE 

TIC 

RDD 

NOTES; 

l. SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK C.CW; 

X '07',SEEKADR+l ,X '00',6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS IN THE SRCHHAE 
CCW AND THE RDCNT CCW RESPECTIVELY 
ARE CHANGED TQ; 

SRCHHAE - Filename.S+3 

RDCNT - Filename.I 

4. THE CCW CHAINS SHOWN FOR SPNUNB 
RECORDS ARE THOSE INITIALLY GENERATED 
FOR SING LE SEGMENT RECORDS (TYPE 00). 
fHE ccw·s IN THE CHAINS ARE MODIFIED 
FOR MULTISEGMENT RECORDS AND THE BYTE 
COUNT (BLKSIZE) FOR THE RDD AND WRD 
CCW 'S Will BE CHANGED ACCORDINGLY. 

X '23',U ISECVO,X '40', 1 i SETSEC 

X '39 1,SEEKADR+3,X '40',4 I SRCHHAE 
I 

X'00',*-8 1 TIC 

X '29',KEYARG,X '60',KL I SRCHKE 
I 

X'OB',*'-8 1,TIC 

X'06',IOAREA,X'40',B ! RDD 

x •22',u 1sEcv1,x 'OO" i RDS EC 

X'23',IJISECV1,X'40', l I SETSEC 

X '29',KEYARG,X '60',KL : SRCHKE 

x•oo•:-B Inc 

X '05', IOAREA,X '40',BLKSIZE :WRD 

X '23',IJ ISECVl,X '40', l I SETSEC 

: SRCHKE X'29 1,KEYARG,X 160 1,KL 

x·oo·:-B pie 
X '06 ',IOAREA,X 'l O',BLK SIZE ! ROD 
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MACRO 

[ WRITE FHenome, KE~ 

YES 

GENERATED 
CCW CHAIN 

VARUNB 

X'23',IJ ISECVO,X '40', 1 -

X '39',SEEKADR+3,X '40',4 

X'06',•-s 

X '92', IDLOC,X '60',5 

X 'A9',KEYARG,X '40',KL 

X'OB',*-16 

X '05',IOAREA,X '00',BLKSIZE 

NO 

I SETSEC 

I SRCHHAE 

: TIC 

I RDID 

: SRCHKE 

iTIC 

lwRD 
I 

YES 

SPNUNB 

YES NO 

X '23',IJISECVO,X '40', 1 SETS EC 

X '39',SEEKADR+3,X '40',4 SRCHHAE 

X'OB',*-8 TIC 

X'92',IDLOC,X '60',5 RDID 

X 'A9 ',KEYARG,X '60',KL SRCHKE 

X'OB',*-16 TIC 

X '06',IOAREA,X '40',8 ROD 

X'22',IJISECV1,X'OO', 1 RDSEC 

X '23',IJ ISECVl ,X '40', 1 SETSEC 

X 'A9',KEYARG,X '60',KL SRCHKE 

x·oa·:-8 TIC 

X '05',IOAREA,X '00',BLKSIZE WRD 

X'23',IJ ISECVO,X'40', 1 

X '39',SEEKADR+3,X '40',4 

X'OS',*-8 

X 'A9 ',KEYARG,X '40',KL 

X'OS',*-8 

X '05', IOAREA,X '00' ,BLK SIZE 

1 SETSEC 

: SRCHHAE 

1TIC 

: SRCHKE 

I TIC 
1WRD 
I 

NO 

VA RU NB 

YES NO 

X'23',IJ ISECVO,X '40',1 i SETSEC 

X '39',SEEKADR+3,X '40',4 : SRCHHAE 

X'08',*-8 I TIC 
I 

X '29',KEYARG,X '40',KL [ SRCHKE 

x '08',*-8 Inc 
X '05 ',IOAREA,X '40 ',BLK SIZE :WRD 

X '92',IDLOC,X'20',5 

X '23',IJ ISECVl,X '40', 1 

X '39',SEEKADR+3,X '40',4 

x '08 1,*-8 

X '92 ',IDLOC,X '60',5 

X 'A9',KEYARG,X '60',KL 

X'08',*-16 

X '06',IOAREA,X '40',8 

X'22',IJISECV1,X'OO', 1 

X'23',IJ ISECV1,X'40',1 

X 'A9',KEYARG,X '60',KL 

X'OB',*-8 

X '05 ', IOAREA,X '00' ,BLK SIZE 

CHART N 

I RDID 

I 

I SETSEC 
I 
I SRCHHAE 

f TIC 

I RDCNT 

: SRCHKE 

!TIC 

1 ROD 

I RDSEC 

SET SEC 
I 
I SRCHKE 

ITIC 
1WRD 

SPNUNB 

YES NO 

48 X '23 ',IJ ISECVO,X '40', 1 : SETSEC 

X '39 ',SEEKADR+3,X '40',4 I SRCHHAE 

x·oo·:-8 I TIC 

X '29',KEYARG,X '60',Kt : SRCHKE 

X'OB-',*'-8 I TIC 

X '06',IOAREA,X '40',8 : RDD 
X'22',IJ ISECVl,X'OO', 1 RDS EC - I X'23',IJISECV1,X'40',1 : SETSEC 

X '29',KEYARG,X '60',KL I SRCHKE 

x·oo·:-8 : TIC 

X '05',IOAREA,X '40',BLKSIZE [ WRD 

X '92',IDLOC,X '20',5 I RDID 

X '23',IJISECVO,X'40', 1 I SETSEC 

X '39;,SEEKADR+3,X '40',4 : SRCHHAE 

X'08',*-8 jTIC 

X '29',KEYARG,X '40',KL I SRCHKE 

X'OS',*-8 I TIC 

X '05', IOAREA,X '00',BLKSIZE : WRD -

NOTES, 

l. SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X '07',SEEKADR+l ,X '00',6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESSES IN THE SRCHHAE 
CCW AND THE RDCNT CCW RESPECTIVELY 
ARE CHANGED TO, 

SRCHHAE - Filename.5+3 

RDCNT - Filename.I 

4. THE CCW CHAINS SHOWN FOR SPNUNB 
RECORDS ARE THOSE INITIALLY GENERATED 
FOR SINGLE SEGMENT RECORDS (TYPE 00) • 
THE CCW'S IN THE CHAINS ARE MODlFIED 
FOR MULTlSEGMENT RECORDS AND THE BYTE 
COUNT (BLKSIZE) FOR THE ROD AND WRD 
CCW'S WILL BE CHANGED ACCORDINGLY. 

X '23',IJISECVO,X'40', 1 i SETSEC 

X '39',SEEKADR+3,X '40',4 : SRCHHAE 

X'08',*-B ITIC 

X '29',KEYARG,X '60',KL : SRCHKE 

X'OS',*-8 I TIC 

X '06',IOAREA,X'40',8 I ROD 

X '22',IJISECVl,X'OO', 1 I RDSEC 

X '23',IJ ISECVl ,X '40', 1 [ SETSEC 

X'29',KEYARG,X '60',KL [ SRCHKE 

X'OS',*-8 I TIC 

X '05', IOAREA,X '00',BLKSIZE 
[ 
I WRD 
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0 ~ MACRO 

IQ 
c:: 

t-4 11 
H C1) 

[ WRITE FHenome,AFTER I 
0 
n .... 
UI U1 

I YES 
Cl 
0 .... ~ 
c:: :.0 • 13: 
C1) 

n 
w l:r" 

Pl 
~ ti 
:.0 ti 

YES NO 

131 C1) .... 
Pl 
ti 11:1 

°' 11 
0 

H IQ GENERATED 
UI 11 CCWCHAIN 
:.0 Pl 
131 • rn 

c 
I-'· 
c+ 
l:r" 

(READ RZERO) (READ RZERO) 
X'23',U ISECVO,X'<IO', 1 I SETSEC X'23',IJISECVO,X'40', 1 

I !tl X'31 ',FUename.F,X'40',5 I SRCHIDE X'31 1,Filename.F,X 1401,S 

18 X108 1,*-B ITIC X'Oll',*-B 

134 X106',Filename.K,X 100 1,8 1RDD X 1061,filename.K.,X '00',8 

!:U 
11:1 

I I I I 
I I I I 
I I I I 

UI I I I I 

UI X'23',UISECVO,X '40', 1 I SETSEC X'23',IJISECVO,X'40', 1 

c:: 
"O 
"O 

X'31 ',Filename.F,X'40',S I SRCHIDE X'31 ',Filename.f ,X'40',5 

X'Oll',*-B : TIC X'OB',*-B 

0 
11 
c+ 

X'OS',Filename.K,X'40',8 IWRD X '05' ,fllename.K,X '40',8 

X'3l',SEEKADR+3,X'40',5 : SRCHIDE X '31 ',SEEKADR+3,X'40',5 

- X'OB',*-8 I TIC X'OB',*-8 
I 

11:1 X '1 D1,Fnename.C,X 1E0 1,8 JWRCKD X ~1 D ',Filenam·e.C,X 'E0',8 
Pl 
11 
c+ 

1WRKD X'OD',KEYARG,X'EO',KL 
I 

X'05',IOAREA,X'40',BLKSIZE 

X'05',IOAREA,X'40',BLKSIZE 1WRD X'31 ',Filename.F,X'40',5 

.... X 131 1,F Jlename.F ,X '40',5 : SRCHIDE X'OB',*-B 

.!:> X108',*-8 ITIC X 1061,Ftlename.K,X '50',8 

0 
HI 

X'06 1,Fflename.K,X 150',8 :ROD X131 1,SEEKAOR+3,X'401,S 

X'31 ',SEEKADR+3,X'40',5 I SRC"HIDE X'OB',*-8 

.... 
.!:> -

X'OB',•-s :TIC X 1lE 1,Filename.C,X 'F0',8 

X '1E 1,Ftlename.C,X 'F0 1,8 1RDCKD X'06',10AREA,X'10',BLKSIZE 

X 'OE ',KEYARG,X 'FO':KL IRDK 
I 

X '06',IOAREA,X '1 O',BLKSIZE 1RDD 

I 
I 

NO 

YES 

(READ RZERO) 

I SETSEC X '23',IJ ISECVO,X'40', 1 

I SRCHIDE X '31 ',Filename.F,X '40',5 

: TIC X108 1,*-8 

ROD X1061,Fllename.K,X'00',8 

I ' I I 

I I I I 
I I I I 
I I I I 

I SETSEC X '23',U ISECVO,X '40', 1 

I SRCHIDE X '31 ',Filename.F )('40',5 

: TIC X'OB'/"-8 

1WRD X'OS',Filename.K,X 140 1,8 

I SRCHIDE X'31 ',SEEKADR+3,X'40',5 
I 
1TIC X'OB'/-8 

I WRCKD X1l0 1,Ftlename.C,X 1E01,8 

:WRD X'OD',KEYARG,X'EO',KL 

I SRCHIDE X'OS',IOAREA,X'OO',BLKSIZE 
I TIC 

I ROD 
I 
I SRCHIDE 

I TIC 

: RDCKD 

I ROD 

I 
I 
I 
I 

CHART 0 

NO 

: SETSEC 

I SRCHIDF 
I 
I TIC 
1 ROD 

I SETSEC 

I SRCHIDE 
I TIC 
I 
I WRD 

I SRCHIDE 

I TIC 

I WRCKD 
I 
IWRKD 

I WRP 

I 

NOTESo 

1. SHADED AREAS - ASSEMB! Y TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X 107',SEEKADR+l,X '00',6 

3. THE CCW CHAINS SHOWN FOR SPNUNB RECORPS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE CCW'S IN 
THE CHAINS ARE MODIFIED FOR MULTISEGMENT 
RECORDS AND THE BYTE COUNT (BLKSIZE) FOR 
THE ROD AND WRD CCW'S WILL BE CHANGED 
ACCORDINGLY. 

(READ RZERO) 

X '23',IJ ISECVO,X'40', 1 

X '31 ',Filename.F,X '40',5 

x•oe 1,•-s 
X'06',Filename.K,X'00',8 

X'23',IJISECVO,X'40 ',1 

X '31 ',Fllenam e.F,X '40 1,5 

X'OB',*-8 

X' 05',Filename.K,X'40',8 

X '31 ',SEEKADR+3,X'40',5 

X'OB',*-8 

X 110 ',F11ename.C,X 'E0 1,8 

X'05',10AREA,X '00',BLKSIZE 

SETS EC 

: SRCH IDE 

I TIC 
I ROD 

I SETSEC 

1 SRCHIDE 
1 TIC 
I 
I WRD 

I SRCHIDE 

I TIC 

: WRCKD 

I WRD 

t-4 
I-'· 
0 
(1) 

ti 
rn 
C1) 

°' 
'ti 
11 
0 

IQ 
11 
Pl • 
11:1 
11 
0 
"O 

C1) 
11 
,+ 
'< 
0 
HI 

H 
tll 
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When a DASD file is processed by the Direct 
Access Method, ~!! extents specified by the 
user must be opened before any data is 
transferred. 

The DAM Open logical transients make all 
the extents for the file available for use 
by the problem Frogram.. To accomplish 
this, the open routines check and create 
standard DASD labels or, in the case of 
nonstandard labels, pass control to the. 
user for label processing. 

T.o open a file, the open r.outines use 
label information supplied by the user in 
job control statements and stored in the 
label i.nf-orma.tion area. This information 
is used either to check or create the 
actual file labels in the VTOC (Volume 
Table of Contentsr on the DASD volume 
containing the file. Refer to VSELAS~~Dced 
FUD£ti2.n§ ~j§~ !abe!§ for details of the 
label informaticn area and the standard 
DASD file labels processed by logical IOCS. 

Close is required for tASD files 
processed by the Direct Access Method to 
invoke a FREEVIS for the DTFDA extension 
and handle the user standard trailer labels 
if specified. 

DAM 'CPEN CHART 01 

For input files, the volume and format-1 
labels are checked against the SYSRES label 
information supplied by the user's // DLBL 
job control card. User labels are then 
processed, Froviding that LABADDR=address 
has been specified in the DTFDA macro 
defiriing ihe file. Finally, EXTENT 
information is passed to the user for 
checking and/er Frocessing (see Figure 16). 

,.------· ------, 
!Byte 0 !Extent Type I 
1-- -+- I 
!Byte 1 !Extent Sequence ~umber I 
1--------+- ---1 
!Bytes 2 to 5 !Extent Lower Limit I 
1--------+ I 
!Bytes 6 to 9 !Extent Upper Limit I 
I -+ I 
!Bytes 10, 11 !Symbolic Unit I 
I ---+ I 
!Byte 12 !Original Bin Number I 
I I CO for disk) I 
1--· -----+ I 
!Byte 13 !Present Bin Number I 
I I (0 for disk) I 
L-----

Figure 16. Format of Extent Information to 
User 

For output files, extents are checked to 
ensure that they do not overlap the VTOC or 
other extents. Labels are created and 
written in the VTOC, and user labels are 
processed, if required. 

Re fer to ! SEL~S!!W l!U!£5.i2!!.§ 
~iagn~§i§ ~!!.!'.~~£ LIQ£§ Vol.!!]l~ ! for 
detailed descriptions of common DASD 
routines that open direct access method 
files. 

When relative addressing is specified for a 
file, the open routines convert extent 
inf.ormation supplied as actual physical 
DASD addresses into a relative addressing 
format. The converted extent information 
is stored at the end of the DTF table, in a 
table (DSKXTNT) at location &Filename.P+48. 
The 12 bytes preceding the DSKXTNT table 
contain device-dependent alteration factors 
(4 bytes each) used to convert the extent 
limit addresses. The format of the DSKXTNT 
table and the location of the alteration 
factors is illustrated in Figure 17. The 
alteration factors are summarized in Figure 
18 .• 

First Extent 

Second Extent 

Third Extent 

Last Extent 

End of Table 

TTT1, L 

TTT2 

B2 

M 

v 

Actual C1, C2, H1, H2 address Alteration factor for C1 

Alteration factor for c2 Alteratlon factor for H1 

x1=v1-L1+1 L1 

X2=X1 +(Vr~+1) ~ 
X3=X2+(VrL3+1) L3 

Xn=Xn-1 +(Vn-Ln+l) Ln 

X'FF' I X'FF' J I I I I 
I I I I 
I I I I 

TTT2 M 82 TTT1 

relative track number of the 
extent lower limit; that is, the 
number of tracks from cylinder O, 
track 0 to the lower limit of the 
corresponding extent. (3 bytes) 

= cumulative total tracks in 
current extent plus previous 
extents in the table. (3 bytes) 

= second byte of bin number (BB) , 0 
for a disk device. (1 byte) 

= symbolic unit number, incremented 
by 1 for each new symbolic unit. 
(1 byte) 

= number of tracks from cylinder O, 
track 0 to the upper limit of 
corresponding extent. 

Figure 17. DSKXTNT Table for Relative 
Addressing 
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.--·------~---------------------------------------., 
1 Factor 2311 2314/2319 
1------~-+-------+---
I C1 
I 
I C2 
I 
I H1 

1 

10 

1 
'--·-------------

1 

20 

1 

Figure 18. Alteration Factors 

3330 3340 

4864 I 3072 
I 

19 I 12 
I 

1 I 1 

for Relative 

An actual physical extent address is 
converted to a relative address in the 
following manner. Each of the four bytes 
(CCHH) of the actual address are handled 
separately and are referred to as C1, C2, 
H1, and H2. Starting with C1, the first 
three bytes of the actual address are 
multiplied, one at a time, by the 
respective device-dependent alteration 
factor (see Figure 18). The result of each 
multiply operation is added into an 
accumulating register. To complete the 
conversion, H2 is added to the accumulated 
result. If the conversion is performed on 
the lover limit address of the extent, the 
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3350 I 
I 

7680 I 
I 

30 I 
I 

1 I ___, 

Addressing 

value obtained is the L (or TTT1) value and 
is stored in the DSKXTNT table (see Figure 
17). 

If the conversion is performed for the 
upper limit address of the extent, the 
converted value is increased by 1 and TTT1 
is subtracted from the result. The value 
obtained from this calculation is the total 
number of tracks included in the extent. 
The total number of tracks in the extent is 
then added to the total number of tracks of 
all previous entries to obtain the TTT2 
value for the current extent entry in the 
DSKXTNT table (see Figure 17). 
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Chart 01. DAM Cpen 

From Open Monitor 
$$BOPEN1 

$$BOSFBL * 

1. Links the L TA to 
the OPEN/CLOSE 
SVA Phase. 

$1JJGTOP* 

1. Builds and verifies 
extents in the · 
VTOC. 

2. Handles the extent 
exit/user label 
interfaces. 

$$BOSVLT* 

1. Links the SVA Phase 
back to the LT A. 

SVC2 FETCH 
$$BOP EN 

* Documented in VSE/Advanced Functions Diagnosis 
Reference LIOCS Volume 4 SAM for DASO. 
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DAM CLOSE 

Q~j~f1~~~i To read or write standard user 
trailer labels, and to test for track hold. 

~Il1IY~ From the Close Monitor or from a 
message writer phase. 

Exit: To the crcse Monitor, $$BCLOSE; to 
iiBOMSG1 if a message is required; or to 
$$BOSDC2 to free any tracks. 

Method: For i.!U!~! files, phase $$BODACL 
Initializes the search ccw with a key 
argument of the first standard user trailer 
label (UTLO). !he label is read and 
control is passed to the user's label 
routine. Processing of standard user 
trailer labels ccntinues until either the 
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maximum number of trailer labels are read 
(8 for disk devices), or a file mark (a UTL 
with a data length of 0) is read. Control 
then returns to the Close Monitor. 

For OU.1£Y! files, phase $$BODACL 
initializes the search ccw with a key 
arg'ument of UTLO, the end-of-file mark 
written after the last UHL. When the UTLO 
label is found, control passes to the 
user's label routine. control returns to 
$$BODACL to write the standard user trailer 
label on the user's label track. The first 
standard user trailer label written is 
identified by UTLO and is written over the 
end-of-file mark previously identified by 
UTLO. A new end-of-file mark (a standard 
user trailer label with a data length of 0) 
is written and the Close Monitor is fetched 
after all standard user trailer labels are 
processed. The maximum number of standard 
user trailer labels permitted (excluding 
the end-of-file mark), is 8 for a disk 
device. 
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The indexed sequential access method (ISAM) 
permits processing DASD records in both 
random and/or sequential order by control 
information. For random processing, the 
user supplies the control information 
(record key) of the desired record to ISAM, 
and then issues READ or WRITE macro 
instructions to transfer the specified 
record. For sequential processing, the 
user specifies the first record to be 
processed, and then issues GET and/or PUT 
macro instructions to retrieve or insert 
records in sequential order by record key. 
Variations in macro instructions permit: 

• A logical file of records to be loaded 
onto DASO (created). 

• Individual records to be read from, 
added to, or updated in the file. 

Logical records in an ISAM-organized file 
must be fixed-length records either blocked 
or unblocked. Each physical record in the 
file must contain a key area. If the 
records are blocked, the record key 

.-----------------------

(control information) of the highest (last) 
logical record in the block is stored in 
the key area of the block. 

An I/O area must be specified for each ISAM 
file to be processed in a problem program. 
This I/O area must be defined to contain 
sufficient space for the data area. If 
unblocked records are to be retrieved 
sequentially or records are to be loaded or 
added, space for a key field is required. 
Space for the count area must be provided 
when the file is being loaded or additions 
to the file are being made. Space for a 
sequence-link field is required when 
additions are to be made to the file or 
when records are retrieved from a file. 
The sequence-link field is used for 
overflow records (refer to the section "Add 
Records to a File"). 

Figure 19 shows the ISAM I/O area 
requirements. 

I I I I Sequence I 
I Furction I Count I Key I Link I Data 
I -+---+------+----+---
I Load - Unblocked Records I 8 tKey Length! !Record Length 
I +----+-----+----+ 
!Load - Blocked Records I 8 !Key Length! !Record Length X Blocking 
I I I I I Factor 
I +-----+----+ 
!Add - Unblccked Records I 8 !Key Length! 10 !Record Length 
I +---+------+-----+ 
!Add - Blocked Fecords I 8 tKey Lengthl !Record Length X Blocking 
I I I I I Factor 
I !---+-----+- I or* 
I I 8 I Key Length I 10 I Record Length 
I +----+-----+-----+ ·---
1 Random Retrieve - Unblocked I I I 10 I Record Length 
I Records I I I I 
1--------------------+---+-----+-----+----------·-----
I Sequential Retrieve - I Key Length I 10 I Record Length 
!Unblocked Records I I I I 
1--- ---+-----+-----+---
I Random or Sequential Retrieve -I I I !Record Length (Including 
!Blocked Records I I I !Keys) X Blocking Factor 
I 1--------------1 or*-------------
1 I I I 10 I Record Length 
'-- ·---------' * Whichever is larger. 

Figure 19. ISAM I/O Area Requirements (in bytes) 

Indexed Sequential Access Method 75 



Licensed Program - Property of IBM 

The format af the sequence- link field of an overflow record or the index- level pointer is MBBCCHHRFP: 

2311/2314/2319/3330/3340 Disk 

M =Extent Sequence Number 

BB= 00 

CC =Cylinder Number 

HH =Head (Track) Number 

R =Record Number 

F = (ccccciii) Entry Type and Index Level. See Note 1. 

P =Pointer type. See Note 2. 

Note 1: F = ccccciii 

Entry Type· (ccccc) Index Level (iii) DASO Address Information 

00000 - Normal Entry (Unshared Track) 000 - Track Index R=O 
001 - Cylinder Index 
010 - Master Index 

00001 - Normal Entry (Shared Track) 000 - Track Index R = N (Points to First Data Record on the Track) 

00010 - Overflow Entry (End) 000 - Track Index or Sequence- Link Field R =255 

00011 - Overflow Entry (Chained) 000 - Track Index or Sequence- Link Field R = N (Actual Record Address) 

00100 - Dummy Entry (End) 000 - Track Index M through R = 0 
001 - Cylinder Index 
010 - Master Index 

00101 - Dummy Entry (Chained) 001 - Cylinder Index M through H Points to First Track on Next Cylinder, R = 0 
010 - Master Index 

00110 - Inactive Entry 000 - Track Index M through R = 0 
001 - Cylinder Index 
010 - Master Index 

Note 2: 

P =Seek Op- Code 

Seek Op-Code Meaning Index Level 

lB Entry Points to Cylinder Index Track on Same Cylind.,r Master Index 

OB Entry Points to Cylinder Index Track on Different Cylinder Master Index 

07 Entry Points to Track Index Cylinder Index 

lB Norma I Entry (Shared ~r Unshared) Track Index 

07 Overflow Entry (End) Track Index or Sequence- Link Field 

07 Overflow Entry (Chained) Track Index or Sequence- Link Field 

07 Dummy Entry (End ) Master, Cylinder and Track Indexes 

07 Dummy Entry. (Chained) Master and Cylinder Indexes 

07 Inactive Entry Master, Cylinder and Track Indexes 

Figure 20. Format of Sequence-Link Field/Index Level Pointer 

LOAD: To create or extend a disk file of 
blocked or unblccked records. This area 
must be defined with enough capacity for an 
8-byte count field, a control information 
field (key area), and the data record(s). 
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!Jm, Q!~~~~Q RECORQS: The output area for 
adding unblocked records to an ISAM 
organized file must be defined with enough 
capacity for an 8-byte count field, a 
control information field (key area) , and a 
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data record area. The data record area 
must have space for a 10-byte sequence-link 
field that is used in conjunction with 
overflow records (refer to the section "Add 
Records to a File"). The sequence-link 
field is required when a record is written 
on an overflow track. ISAM determines the 
correct sequence link and stores this 
information at the beginning of the data 
section of the I/O area. When the 
sequence-link field is not used, the ten 
unused bytes fall at the end of the data 
section and are ignored. Figure 20 shows 
the format of the 10-byte sequence-link 
field. 

!QQ, ]bCC!]~ ]1~QBQ§l The output area for 
adding blocked records to an ISFMS 
organized file wust contain enough space 
for an 8-byte count field, a control 
information field (key area) and a data 
section large enough to contain the block 
of logical records. The minimum size for 
the data section is one logical record plus 
10 bytes to be used for a sequence-link 
f~eld when required. 

~!2Y!~l1!1 B]lB1!!J, UN~1.Q£.!Sfil2 RECQRD§~ The 
input area for reading unblocked records 
must contain sufficient. capacity for a key 
area and a data area. The data area must 
include enough space for the logical record 
plus 10 bytes for the sequence-link field 
of overflow records. If a record does not 
have a sequence-link field, the extra 10 
bytes in the I/O area fall at the end of 
the data section and are ignored by the 
program. 

B!~~Q~ RElB1!!J, ~~bOCKJQ B!£QRD§l The 
input area for reading unblocked records 
must contain space for a data area. · The 
data area must include enough space for the 
logical record plus 10 bytes for the 
sequence-link field of an overflow record. 
If a record does not have a sequence-link 
field, the extra 10 bytes in the I/O area 
fall at the end of the data section and are 
ignored by the program. 

~!IBIE!J, ~1Q~!!Q ]!~.Qfil2~~ The input area 
for reading blocked records must contain 
space for a data area. The data area must 
be large enough to contain a full block of 
records. The minimum size of the data area 
is one logical record plus 10 bytes for the 
sequence-link field used with overflow 
records. · 

When blocked or unblocked records are to 
be retrieved and processed directly in the 
I/O area, a register must be specified. 
This register is used for indexing, to 
point to the beginning of each logical 
record when it is needed for processing. 

When a work area is specified on input, 
ISAM moves each record from the I/O area to 
the work area. The problem program can 
then process the record in the work area. 
When a work area is specified on output, 
ISAM moves the record from the work area to 
the I/O area in preparation for 
transferring the record to DASD storage. 
If a work area is specified, an I/O 
register is not required. Figure 21 shows 
the ISAM work area requirements. 

Unblocked 
I Records 

Blocked 
Records 

~~~~~-+---~--~~~~-+-~~~~~~· 

Load I KL+DL or 10* 
I 

Add I KL+DL or 10* 

Random 
Retrieve 

I 
I 
I 
I 
I 

Sequential I 
Retrieve I 

Where: K 
D 
L 

DL 

KL+DL 

Key 
Data 
Length 

I* Whichever is larger. 
L~~·~~~--~--~~~--

DL or 10* 

DL or 
(KL+10) * 

DL 

DL 

Figure 21. ISAM Work Area Requirements (in 
bytes) 

The location of the overflow area(s) for a 
logical file may be specified by the user·. 
The overflow areas may be built by one of 
three methods: 

1. Overflow areas for records may be 
located on each cylinder within the 
prime data area that is specified by a 
job control extent card for th.e data 
file. In this case, the user must 
specify the number of. tracks to be 
reserved for overflow on each cylinder 
occupied by the file.: The overflow 
records that oc.cur within a particular 
cylinder are written in the cylinder 
overflow area for that cylinder. The 

. number of tracks to be reserved for 
· each cylinder .overflow area· must be 
specified in the DTFIS entry CYLOFL 
when a file of records is to be loaded 
and when records are to be added to an 
organized file. 
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2. An independent overf lcw area· may be 
specified for storing all overflow 
records for the logical file. In this 
case, a job control EY.TENT card must be 
included when the program is executed 
to specify the area of the volume to be 
used for the overflow area. This area 
may be on the same volume with the data 
records, or on a different volume that 
is online. However, it must be 
contained within one volume. (It must 
be the same kind of device as that 
containing the prime data area;) 

3. Cylinder overflow areas (method 1) and 
an independent overflow area (method 2) 
may be used in combination. In this 
case, overflow records are placed first 
in the cylinder overflow areas within 
the data file. When any cylinder 
overflow area becomes filled, the 
additional overflow records from that 
cylinder are written in the independent 
overflow area. The specifications 
required for both methods 1 and 2 must 
be included for this combined method of 
handling overflows. 

All records placed in the overflow area 
will be in the unblocked format and will 
have a sequence-link field prefixed to each 
record. There Rust always be one prime 
data track available (for a DASD record 
that has a data length of 0) when additions 
are being made to the last track in the 
prime data area containing records. The 
format of the overflow area upper limits 
(l!!BBCCHHR) is shown in: Figure 29. 

As ISAM loads the records, it creates a set 
of two or three indexes to be used to 
control the processing and location of the 
data records. Two indexes, the track index 
and the cylinder index, are always built 
for each file. The third, a master index, 
is built only when specified by the user. 
A master index should be specified only for 
large files. As a guideline, if a cylinder 
index occupies less than five tracks, it is 
usually faster to search only the cylinder 
index (followed by a search on the track 
index) than to search also a master index. 

Indexes are developed as a series of 
entries, each including the address of a 
DASD track and the highest (last) record 
·key on that track or cylinder. Each entry 
is a separate DASD record composed of a key 
area and a data area. The key area 
contains the highest key on the track or 
cylinder, and its length (number of bytes) 
is the same as the key-area length 
specified by the user for the data records. 
The data area of each index record is 10 

78 LIOCS Volume 3 DAM and ISAM 

Licensed Program - Property of IBM 

bytes in size and contains the physical 
address of the logical record or of another 
index. Figure 20 shows the format of the 
10-byte index level pointer (index data 
area) • 

The lowest level index for logical file is 
the track index. This index has two 
important functions. 

• Point to the correct track in the 
cylinder that contains the specified 
key. 

• Provide direct linkage to the record 
overflow areas. 

·Each track index is built on the cylinder 
that it is indexing. The track index is 
located on the first track of each 
cylinder. The index can occupy a partial 
track, a full track, or more than one 
track. If the track index does not fill a 
track and if the remaining portion is large 
enough to bold any prime data records, then 
prime data records are stored on the 
remaining portion of the track. 

The track index can contain the 
following types of entries: 

• Normal Entry - Unshared 
• Normal Entry - Shared 
• Overflow Entry - Chained 
• overflow Entry - End 
• Dummy Entry - End 
• Inactive Entry. 

When first created, the track index is 
formatted with two entries for each track 
used on the cylinder. These two entries 
are the normal entry and the·overflow 
entry. Each entry is a DASD record 
containing a key area and a data area. 
Figure 22 is an example of a track index 
built for the prime data area of a logical 
file utilizing eight tracks on a cylinder. 

The normal entry is the first of the two 
entries. After a track is loaded with 
records for a file, this entry has in its 
data area the address of the track 
referenced by the entry. The key of the 
last record on the track is maintained in 
the key area of the normal entry. The key 
area is changed each ti~e a record is added 
to the track, so that it always reflects 
the key of the last record on the track. 
(Refer to the section "Add Records to a 
File".) When the first track containing 
prime data records is shared with the last 
or only track of the track index, the data 
area of the track index normal entry is 
modified to 'indicate a shared entry. 
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TRACK INDEX 

COCA urJ 5 
Track 1 
Address 

l7e;) 
~ 

Track 1 
Address 

fKe;'I 
l2:!J 

Track 2 
Address GD Track 2 

0 Address 

D K D D K D K D 

[;] Track 3 [;] 0 Address 0 
Track 8 [;] Track 8 
Address 0 Address 

Track 3 [;Jey 
.. _____ .. - - - - - - - - 980 Address 

K D K D 

[fQ 
K D 

Dummy Entry 

K =Key Area 
D =Data Area 
COCA =Cylinder Overflow Control Record (RO) 

Figure 22. Schematic Example of a Track Index 

The overflow entry is used both in the 
track index and in the sequence-link field 
of an overflow record. Refer to the 
section "Add Records to a File" for a 
description of the overflow entry in the 
sequence-link field. The overflow entry is 
required for handling overflow chaining 
when additional records are inserted into 
the file. Before a record is added to a 
track, the track index overflow entry for 
that track is similar to the normal entry 
in that they both contain the key of the 
last record on the track and the address of 
the track. Note that, at this point, the 
last record on the track is the last record 
placed on the track when the file was 
originally loaded. With overflow records, 
the data area of the overflow entry is 
changed to reflect the address of the 
lowest record in the overflow chain. An 
overflow chain is developed for each track .• 
The key area cf the overflow entry is not 
changed, but always contains the key of the 
highest record, because records added to a 
track always have keys lower than the 
highest key originally loaded onto the 
track. The technique used to add records 
is explained in the section "Add Records to 
a File". 

The two types of overflow entries in the 
track index are overflow chained entries 
and overflow end entries (see Figure 20). 
The data field cf the track index overflow 
entry is initially set to indicate an 
overflow end entry. If an overflow chain 
is later built, the overflow end entry 
indicates the last overflow record in the 
chain. An overflow chained entry is built 
to indicate an overflow chain exists. The 
data field of an overflow chained entry 
contains a pcinter to the lowest record in 
the overflow chain. 

K D K D 

The last entry on a track index is 
always a dummy end entry. The dummy end 
entry indicates the end of the track index 
and indicates that any following records 
are logical file data records. 

The key area of 
same length as the 
filled with X'F's. 
same length as the 
null field. 

the dummy record is the 
user's key length and is 

The data field is the 
normal entries but is a 

Inactive track index entries are built 
during the load operation. For a 2311 DASD 
device type, inactive entries are written 
for the unused portion of the prime data 
extent. For all other DASD device types, 
inactive entries are written only for the 
unused portion of the last cylinder 
containing prime data records. The key 
area of inactive entry is filled with X'F's 
and is the same length as the user's key· 
length. The data field is the same length 
as the normal entry. See Figure 20 for the 
format of the track index data area 
entries. 

When the cylinder overflow option is 
specified by the user, record zero (track 
descriptor record) of track zero in the 
track index is used as a Cylinder overflow 
Control Record (COCR). This entry is set 
up.in the data area of record zero (RO). 
The address of the last overflow record on 
the cylinder and the number of tracks 
remaining in the cylinder overflow area are 
maintained by ISAM in this record. The 
format of the COCR is HHROOTOO, where HHR 
Address of last overflow record on 
cylinder. T = Number of tracks remaining 
in the cylinder overflow area. The COCR 
format is shown in Figure 23. 
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. .-
H H R B B T 0 0 

Acfd1991 of Last Number of Bytes Number of 

Overflow Record Remaining on Track Track Remaining R.eserved 

on Cylinder (Zero for Fixed In Cylinder 
Langth Record) Overflow Area 

_L. __._ 

Figure 23. Cylinder Overflow Control Record (COCR) 

CYLINDER INDEX 

Cylinder 1 
Track 1 
Address 

~ 
~ 

Cylinder2 § 
.. 

-T-rac_k_, __ .. - - - - - - - :;0 
Address 

Cylinder 9 
Track 1 
Address 

K D D K D 

~ 
K D 
Dummy Entry 

K =Key Area 
D =Data Area 

Figure 24. Schematic Example of a Cylinder Index 

The cylinder index is present for all 
ISAM-organized files. It is an 
intermediate level index used to point to 
the ccrrect track index. 

The cylinder index can contain the 
following types of entries: 

• Normal Entry 
• Dummy Entry - Chained 
• Dummy Entry - End 
• Inactive Entry. 

A cylinder index is built by ISAM to 
contain one index entry for each cylinder 
in the prime data area of the file. This 
entry contains the highest record key 
associated (in the cylinder or a 
corresponding overflow area) with the 
cylinder, and the address of the track 
index for that cylinder.. Figure 24 is an 
example of a cylinder index built for a 
file requiring nine cylinders. The 
cylinder index can be located wherever the 
user chooses except on one of the cylinders 
that contain data records for the file.. It 
must be on a separate cylinder or it can be 
placed on a separate volume that will be 
online whenever the logical file is 
processed. The cylinder index can also be 
located on one or more successive 
cylinders. When more than one cylinder is 
required, the last entry on each cylinder 
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is a dummy chained entry that points to the 
first track of the next cylinder. However, 
the cylinder index cannot be continued from 
one volume to another. A job control 
EXTENT card must be used to specify the 
correct location for this index. 

The last entry in the cylinder index is 
a dummy end entry. The key of the dummy 
entry is the same length as the user's key 
length and contains bytes of all one-bits. 
The data field is of the same length as the 
normal entries, but is a null field. 

Inactive cylinder index entries have the 
same format as the track index inactive 
entries. They are written to provide for 
future expansion of the file and for OS/VS1 
and OS/VS2 compatibility. An inactive 
cylinder index gntry is written for each 
track in the cylinder containing track 
index inactive entries. See Figure 20 for 
the format of the cylinder index data area 
entries. 

The master index is the highest level index 
for a logical file built by ISAM. This 
index is optional; and if required, must be 
specified by the user in the DTFIS entry 
MSTIND. 
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MASTER INDEX 

@] Track X +1 
Address 0 

K D 

K D 
Dummy Entry 

K =Key Area 
D =Data Area 

EJ Track X +. 2 
Address 0 

K D 

~ Track X + 3 ------ -----1::;,o I Track X + 20 
Address Address 0 

D K D K 

Figure 25. Schematic Example of a Master Index 

The master index can contain the 
following types of entries: 

• Normal Entry 
• Dummy Entry - Chained 
• Dummy Entry - End 
• Inactive Entry. 

The master index must immediately precede 
the cylinder index on a volume, and it may 
be located on one or more successive 
cylinders. Whenever it is continued from 
one cylinder to another, the last index 
entry on the first cylinder contains a 
linkage field that points to the first 
track of the next cylinder. This type of 
entry is a dummy chained entry. A master 
index may not be continued from one volume 
to another. It must be completely 
contained within one volume. The last 
track assigned to the master index area 
must be contiguous to the first track of 
the cylinder index area. A job control 
EXTENT card •ust be used to specify the 
correct location. Like the cylinder index, 
it can be located on the same volume with 
the data records or on a different volume 
that will be online whenever the records 
are processed. 

The entries in this index point to each 
track of the cylinder index. Each entry 
contains the highest record key on the 
cylinder index track and the address of 
that track. For example, if a master index 
is located on track x and a cylinder index 
is located on tracks x+1 through x+20, the 
master index mi.ght contain the entries 
shown in Figure 25 .• 

The last entry on the master index is a 
dummy end entry. The key of the dummy end 
entry is the same len9th as the user's key 
length and is filled with X1 F1 s. The data 
field is of the same length as the normal 
entries, but is a null field. 

Inactive master index entries have the 
same format as the track index inactive 
entries. They are written to provide· for 
future expansion of the file and for OS/VS 
compatibility. An inactive entry is 
written for each track of the cylinder 

index containing inactive entries. See· 
Figure 20 for the format of the master 
index data area entries. 

ISAM performs the following four basic 
functions as specified in the DTFIS entry, 
IOROUT: 

• LOAD. To build a logical file on DASD 
or to extend a file beyond the highest 
record presently in an organized file. 

• ADD. To insert new records into an 
organized file. 

• RETRVE. To retrieve records from a file 
for either ran.dom or sequential 
processing and/or updating. 

• ADDRTR. Both to insert new records into 
a file (ADD) and to retrieve records for 
processing and/or updating (RTR). 

LOAD OR EXTEND A DASD FILE 

Data records to be loaded onto a DASD file 
must be sorted into sequence by record key, 
before being presented to the ISAM load 
routines. 

The data records are written by ISAM 
onto a DASD track in an area of the file 
(called the prime data area) specified by 
the user. The position of each logical 
record is a function of the record key used 
in the presort operation. That is, each 
record is written one after the other onto 
the prime data area of the logical file. 
The user must specify one extent for the 
prime data area on one pack. If a file is 
to be loaded onto more than one pack, the 
prime data area must continue from the last 
track of one pack to the first track of 
another pack •. Extents must be adjacent. 
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The starting and ending limits of the prime 
data area are sfecified by the user in job 
control EXTENT cards. In addition, all 
packs to be used for a multipack file must 
be online throughout the load operation. 

ADD RECORDS TC A FILE 

After a logical file has been organized on 
DASD, it may subsequently become necessary 
to add records to the file. These records 
may contain~keys that are above the highest 
key presently in the file and, thus, 
constitute an extension of the file. They 
may also contain keys that fall between or 
below keys already in the file and 
therefore require insertion in the proper 
sequence in the organized file. 

If all records to be added have keys 
that are higher than the highest key in the 
organized file, the upper limit of the 
prime data area of the file can be adjusted 
(if necessary) by the specification in a 
job control EXTENT card, and the new 
records can be added by presorting them and 
loading them into the file. No overflow 
area is required. The file is merely 
extended further on the volume. However, 
new records can be batched with the normal 
additions and added to the end of the file. 

If records must be inserted among those 
already organized, an overflow area is 
required.. ISAM uses the overflow area to 
permit the insertion of records without 
necessitating a complete reorganization of 
the established file. The fast random and 
sequential retrieval of records is 
maintained by inserting references to the 
overflow chains in the track indexes, and 
by using a chaining technique in the 
overflow records. For chaining, a 

1 

sequence-link field is prefixed to the 
user's data record in the .overflow area. 
The sequence-link field enables ISAM to 
follow a chain of sequential records in a 
search for a particular record. This 
10-byte sequence-link field has two types 
of entries: an overflow chained entry and 
an overflow end entry (see Figure 20). 

The overflow chained entry contains the 
address of the record in the overflow area 
that has the next higher key. The overflow 
end entry indicates the end of the chain. 
All records in the overflew area are 
unblocked, regardless of the specification 
(in DTFIS RECFOFM) for the data records in 
the logical file. 

To add a record by insertion, ISAM 
searches the established indexes first to 
determine on which track the record must be 
inserted.. After the proper track index 
entries are located, the point of insertion 
can then be determined. The keys of the 
last records on the tracks in the 
originally organized file determine the 
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track where an inserted record belongs. A 
record is always inserted on the track 
where: 

1. The last key is higher than the 
insertion, and 

2. The last key,pf the preceding track is 
lower than the insertion. 

After the proper track is determined, ISAM 
searches the individual records on the 
track or overflow area (if necessary) to 
find where the record belongs in key order. 
This results in either of two conditions: 

1. The record falls between two records 
presently on the track. ISAM adds the 
record by inserting it in the proper 
sequence and shifting each succeeding 
record one record location higher on 
the track, until the end record is 
forced off the track. ISAM transfers 
the end record to the overflow area, 
and prefixes the record (data area) 
with a sequence-link field. The first 
time a record is inserted on a track, 
the sequence-link of the overflow 
record indicates that this is the 
highest record associated with the 
track. Thereafter, the sequence-link 
field of each overflow records points 
to the next higher record for that 
track. ISAM also updates the track 
index to reflect this change. The 
normal entry for the track has the key 
field changed to indicate the new last 
record located on the track. The 
overflow entry for the track has the 
track address (in the data area) 
changed to point to the address of the 
overflow record. 

2. The record falls between the last 
record presently on the track and the 
last record originally on the track. 
Thus, it belongs in the overflow area. 
ISAM writes the record in the overflow 
area following the last record 
previously written. ISAM searches 
through the chain of records associated 
with the corresponding track for this 
record and identifies the sequential 
position the record should take. Then 
the sequence-link fields of the new 
record, and of the record preceding it 
by sequential key, are adjusted to 
point to the proper records. 

RANDOM RECORD RETRIEVAL 

Random retrieval from an indexed-sequential 
file is performed by the READ macro 
instruction. In response to the READ 
instruction, ISAM searches the indexes to 
locate the track containing the desired 
record and then searches the track for the 
record. The block containing the record is 
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read and the~record is made available for 
processing. For both blocked and unblocked 
files, only the data portion of the record 
is read; the key field is not read. 

After record processing has been 
completed, a WRITE macro instruction can be 
issued to write the record back in its 
original location. To allow overlap of 
input and output operations with 
processing, REAt and WRITE do not wait for 
completion of the operations, but return 
control to the problem program. The WAITF 
macro instructicn is used at the point in 
the program where processing must be held• 
up until the l/C operation is complete .• 

SEQUENTIAL RECORD RETRIEVAL 

Sequential retrieval from an 
indexed-sequential file begins at a 
location or record specified in a SETL 
macro i.nstruction. Input blocks are read 
and each reccrd is presented in sequence in 
response to the GET macro instruction. 
When necessary, ISAM reads those records 
from the overflow area that were displaced 
from the prime data area by added records. 
The track index overflow entry is used to 
indicate when this is necessary. The key 
field of unblocked records is read along 
with the data field. With blocked records, 
however, the key of the block (repeated in 
the last record of the block) is not read. 

After record processing has been 
completed, a PU! can be issued to write the 
record back into its original location. If 
the file is blocked, the entire block is 
written back after either all records in 
the block have teen processed and a GET is 
issued for the first record in the next 
block or an ESETL macro instruction is 
issued. The PU! macro instruction does not 
have to be issued for records that have not 
been changed; a series of GETs can be . 
issued with no intervening PUT. The entire 
block is written back into the file if, and 
only if, a PUT is issued for any record in 
the block. 

Once a SETL macro instruction bas been 
issued, GET and FUT are the only 1/0 
operations that can be performed before 
issuing an ESETl macro instruction. For 
example, if a WRITE is to be issued to add 
a record to a file that is being processed 
sequentially, it must be preceded by an 
ESETL. After adding the new record, the 
SETL macro instruction can be reissued, 
specifying the last record processed as the 
new starting point. 

RPS is supported in ISAM for all channel 
programs built by ISMOD. This includes 
channel programs for all index levels and 
for both prime and overflow data.. The 
support is provided for LOAD, ADD, and both 
SEQUENTIAL and RANDOM RETRIEVE modes. 

RPS support is provided in LIOCS'by 
dynamically extending the user DTFIS into 
the virtual area within the user's 
partition, and by linking the user DTFIS to 
an RPS version of the logic module in the 
SVA (Shared Virtual Area). The user must 
provide sufficient dynamically allocatable 
space in his partition for the RPS DTFIS 
extensions, and sufficient space in the SVA 
to contain the required RPS versions of the 
logic modules. 

The RPS versions of the logic modules in 
the SVA are reenterable and therefore 
sharable between partitions. If the 
linkage to the original module is already 
coded read-only, the user-supplied save 
area is not used. 

The RPS versions of the logic modules in 
the SVA are supersets of the functions 
needed to process the DTFIS being opened. 
supersetting of RPS and non-RPS logic 
modules is not supported. 

DTFISs in real partitions or partitions 
wit~ insufficient allocatable virtual 
storage are opened without RPS support. If 
either the device or the system does not 
support RPS, the DTFIS is opened without 
RPS support. 

The CCB ccw address and the module 
linkage fields in each DTFIS are modified 
to point to the DTFIS extension and the RPS 
version of the logic module in the SVA. 
Each DTFIS bas three RPS indicators set on 
by OPEN. The first (byte 65, bit 4) 
indicates that the device containing the 
prime data being accessed is an RPS device; 
the second (byte 65, bit 5) indicates that 
the DTFIS has been extended into partition 
virtual space; the third (byte 65, bit 7) 
indicates that the device containing the 
index being accessed is an RPS device. 

The RPS DTFIS extension(see Figure 26) 
contains ccw build and work areas necessary 
to construct RPS channel programs. In 
addition, the extension contains: 

• A save area to force reentrancy on all 
imperative macro calls to the RPS 
versions of the logic modules. 
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• Information necessary to reestablish the 
original DTFIS at close time. 

• The RPS error exit routine. 

The RPS error exit routine reestablishes 
addressability to the RPS DTFIS extension 
and passes control to the ISAM module. 
This routine gains control when the user 
returns to the ISAM module via the error 
exit path. 

The original DTFIS is used for all 
fields except the channel program building 
areas. 

r--------------- ---, 
!Displace-I I I 
I ment I Bytes I contents I 
-----+---+----------------! 

0 144 ICCW build area I 
144 5 FPS sector arguments I 
149 15 RPS work area I 
164 4 Pointer to RPS error exit' 

routine 
168 4 Saved ISMOD register 14 

at error exit time 
172 4 Saved user register 13 
176 4 Saved original CCW 

address 
180 4 Saved original module 

address 
184 72 User register save area 
256 44 RPS error exit routine 
300 84 Unused area in DTFIS 

extension 

Figure 26. DTFIS Extension for RPS 

]Q!g~ For an exFlanation of the Rotational 
Position Sensing (RPS) feature, refer to 
the appropriate hardware manual for the 
device type being used. 
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Before an indexed sequential file can be 
processed, it must be defined by the DTFIS 
declarative macro. Some of the fields 
within the DTFIS table generated from this 
macro instruction are not determined or 
filled in until the file is opened during 
execution of the program. Many of the 
fields in the table are retained with the 
file in the DASD format-2 label. 

In addition to the parameters that 
describe the file to be processed, the 
DTFIS macro instruction includes certain 
parameters identical to those in the ISMOD 
macro instruction. 

The following five DTF tables are 
generated according to function. They are: 

DTFIS LOAD (see Figure 27) 
DTFIS ADD (see Figure 28) 
DTFIS RETRVE, RANDOM (see Figure 31) 
DTFIS RETRVE, SEQNTL (see Figure 32) 
DTFIS ADDRTR (see Figure 33) 

In addition, the DTF tables for ADD, 
RETRVE, and ADDRTR are divided into the 
three parts that appear in the assembly 
listing. The first part of the DTF table 
is common to the ADD, RETRVE and ADDRTR 
functions. The rest of the table is 
variable and is generated according to the 
options specified in the DTFIS detail 
entries. 

For a description of the DTFIS header 
entry and detail entries refer to 
YSELAQ!gll£~g !.!!n£iiQn2 ~gcrQ ~~£~~~£~· 

H21~ The DTFIS may be altered when used by 
any of the compilers. For further 
information, refer to the Programmer's 
Guide for the appropriate compiler. 
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.--
IDTF Assembly I Module 
I Label fDSECT Label Bytes 
-------------+-·--------·---+---
&Filename IJHKCCB 0-15 

IJHKOPCO 

IJHKPDDV 

&Filename.c IJHKCCOD 

(0-F) 

16 ( 10) 

17-19 
(11-13) 

20 ( 14) 

21 ( 15) 

22-28 
(16-1C) 

29 (1 D) 

30 (1 E) 

I 
!Bits 

0-1 
2 
3 
4 

-----------, 
I 

Function I 
---------------------------------------1 

fCommand Control Block (CCB). I 
I I 
I I 
!Not used. I 
11 = COBOL open ignore option. I 
!Not used. I 
1 = DTF table address constants relocated byl 

OPENR. 
5 Not used. 
6 1 = Data set security. 
7 1 = Wrong block size error during file 

0 
1 
2 
3 
4 

5 
6 
7 

0 

1 
2 
3 

4 

5 
6 
7 

extension. 

Address of logic module. 

File type for OPEN/CLOSE (X 1 24 1 =LOAD). 

Option byte. 
Not used. 
Not used. 
1 = Cylinder overflow option. 
Not used. · 
1 = Blocked records (used by previous 

versions). 
1 = Verify;. 
Not used. 
1 = Two I/O areas present. 

File name. 

Prime data devi.ce type indicator. 
Y. 1 00 1 = 2311 
XI 01 1 = 2314/2319 
Y. 1 04 1 = 3330 
x 1 00 1 = 3340 general 
X1 09 1 = 3340 35MB 
X1 0A 1 = 3340 70MB. 

Status byte. 
1 = Uncorrectable DASD error (except WLR 

error). 
1 = WLR error. 
1 = Prime data area full. 
1 = Cylinder index area not large enough to 

reference prime data area. Set on only 
if error detected at SETFL time. 

1 = Master index not. large enough to 
reference prime data area. Set on only 
if error detected at SETFL time. 

1 = Duplicate record. 
1 = Sequence error. 
1 = No EOF record written in prime data 

area. 

Figure 27. DTFIS LOAD Table (Part 1 of 5) 
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,.---
IDTF Assembly I Module I 
I Label IDSECT Label Bytes IBits Function 
-----~~---+ ~--~~----+-----+---------------

IJHKHNDV 31 (1F) !High level index device type indicator. 

32 (20) 

33-34 
(21-22) 

35 (23) 

36-37 
(24-25) 

38 ( 26) 

IJHKNRPD 39 (27) 
40 (28) 

IJHKNRSH 41 (29) 

IJHKNRTI 42 (2A) 

IJHKFLAG 43 (2B) 
0 
1 
2 
3 

4 

5 
6-7 

44-50 
(2C-32) 

. 51-57 
(33-39) 
58-64 
(3A-40) 

65 ( 41) 
0-3 

4 
5 
6 
7 

Figure 27.. D!l:FIS LOAD !able (Part 2 of 5) 
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1x•oo• = 2311 
1x•o1• = 2314/2319 
IX'04' = 3330 
IX'08' = 3340 general 
IX'09 1 = 3340 35MB 
IX'OA• = 3340 70MB. 
I 
!Relative position of the DSKXTN (logical 
1unit, cell number) table (in words). This 
1value is the length of the DTF table divided 
lby 4. 
I 
!First prime data track in cylinder (HH). 
I 
I 
!First prime data record in cylinder (R). 
I 
Last prime data track in cylinder (HH). 

High record on master index/cylinder index 
track (B). 

High record on prime data track (R). 
High record on overflow track (R). 

High record on last track index track in 
cylinder (whether shared or unshared). 

High record on track index track other than 
last in cylinder. If only one track index 
track in cylinder, it is equal to Byte 41. 

Condi ti on Code. 
1 =WLR checks requested (for extension). 
1 = First record in file. 
1 = Prime data extent full. 
1 = Master index/cylinder index extent too 

small. 
1 = Prime data upper limit has been 

increased (for extension). 
1 = Extension. 
Not used. 

Prime data lower limit (MBBCCHH). 

!Cylinder index lover limit (MBBCCHH) • 
I 
I Master index lover limit (MBBCCHH). 
I 
I 
I Switches. 
I Not used. 
11 =RPS type device (data). 
11 = RPS type DTF •. 
11 =Master index. 
11 =RPS type device (index). 
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r-
IDTF Assembly I Module I 
I Label IDSECT Label Bytes I Bits Function 
1-----~~·----+-~~~--~~·---~----+-~~-+---~--·-~~~~~----------------~--------
&Filename. H IJHKLPDR 

IJHKLGLN 

IJHKBKLN 

IJHKNRCD 

66-73 
(42-49) 

74-75 
(4A-4B) 
76-77 
(4C-4 D) 

78-79 
(4E-4F) 
80-81 
(50-51) 

82-83 
(52-53) 
84-85 
(54-55) 
86-87 
(56-57) 
88-89 
(58-59) 
90-91 
(SA-SB) 
92-93 
(5C-5D) 
94-95 
(5E-5F) 

Address of last prime data record 
(MBBCCHHR). 

Logical record length. 

Key length. 

Block length (logical record length times 
number of records) • 
Overflow record length (logical record 
length +10). 

Blocking factor (numb~r of logical records). 

Index entry length (key length ~10). 

Prime data record length (key length + 
physical record length). 
Overflow record length with key (key length 
+ logical record length + 10). 
Prime data record format length (key length 
+physical record length+ 8). 
Overflow record format length (key length + 
log~cal record length+ 18). 
Key location (in blocked records) .• 

This is the end of 
is variable and is 
macro instruction. 

the common DTF area. The format of the remainder of the table 
generated according to the parameters specified in the DTFIS 

I--
I 
l&Filename.s 
I 
I 
&Filename. P 

IJHKSBKT 

IJHKLGCT 

IJHKLTIR 

IJHKLCIR 

IJHKLMIR 

L---------------

96-103 
(60-67) 

104-105 
(68-69) 
106-107 
(6A-6B) 

(6C-6F) 

112 
(70) 

113-117 
(71-75) 

118-122 
(76-7A) 

123-127 
(7B-7F) 

0-1 
2 

3-5 
6 
7 

Figure 27. DTFIS LOAD Table (Part 3 of 5) 

Seek/Search address area (MBBCCHHR). 

Logical record counter (for blocking). 

Number of bytes for high level index. 

Status indicators. 
Not used. 
1= File closed. 
Not used. 
1 = Last prime data track full. 
1 = Last block full. 

Last track index normal entry address 
(CCHHR) • 

Last cylinder index entry address (CCHHR). 

Last master index entry address (CCHHR). 
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.-----------~--------------------------------------------------------------------------. IDTF Assembly I Module 
I Label IDSECT Label 

&Filename.E 

IJHKRDWR 

&Filename. M IJHKADCN 

IJHKBFOS 

IJHKMIXT 

IJHKPDUL 

IJHKLTM1 

IJHKKLM1 

IJHKLLM1 

IJHKTIDR 

IJHKBFDR 

'"---

Bytes 

128-135 
(80-87) 
136-143 
(88-SF) 
144-151 
(90-97) 

152-159 
(98-9F) 
160-167 

. (AO-A7) 
168-175 
(AS-AF) 
176-183 
(BO-B7) 

184-187 
(BB-BB) 
188-191 
(BC-BF) 
192-195 
(CO-CJ) 

196-19 9 
(C4-C7) 

200 
(CS) 

201-204 
(C9-CC) 
205-208 
(CD-DO) 

209-215 
(D1-D7) 
216-222 
(DB-DE) 

223 
(DF) 

224-225 
(EO-E1) 

226-227 
(E2-E3) 

228-229 
(Ell-ES) 

230-231 
(E6-E7) 

I 
!Bits 

0-2 
3 

11-6 
7 

Figure 27. D~FIS LOAD Table (Part II of 5) 
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Function 

CCW build area. See description of SETFL 
macro, phase 1 - $$BSETFL. 

Seek ccw. 

Search ID equal ccw. 

TIC CCW. 

Read/Write ccw. 

Search ID equal ccw • 

TIC CCW. 

verify ccw. 

Address of IOAREAL. 

Address of data in WORKL. (FIXBLK = address 
of WORKL; FIXUNB = address of WORKL + key) • 
Address of key in WORKL. (FIXBLK = address 
of WORKL + K~YLOC - 1; FIXUNB = address of 
WORKL.) 

Block position indicator (address of logical 
record in IOAREAL). 

Master index, extension indicator. 
Not used. 
1 = Extending file, O = creating file. 
Not used. 
1 = Master index being used, 0 = No master 
index being used. 
Cylinder index upper limit (CCHH). 

Master index upper limit (CCHH). 

Prime data upper limit (old upper limit, if 
extension) (MBBCCHH). 
Prime data new upper limit (for extension) 
(MBBCCHH). 

Last prime data track in cylinder - 1. 

Key length - 1. 

Logical record length - 1. 

Address of track index dummy record (HR). 

Address of record before first prime data 
record in cylinder (HR). 
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IDTF Assembly I Module I I 
I Label IDSECT Label Bytes !Bits I Function 
-----~~-----+------- --+----------+------+-------

&Filename.E 

I 

IJHKNRCM 232 

IJHKCMCT 

IJHKPDCT 

I IJHKPDBG 

IJHKPDEN 

IJHKXTBL 

(ES) 

233-236 
(E9-EC) 

237-239 
(ED-EF) 

240-242 
(FO-F2) 

243-245 
(F3-F5) 

246-247 
(F6-F7) 

248-2511 
(F8-FB) 
256-2592 
(100-103) 
260-263 
(104-107) 
264-267 
(108-10B) 

Number of records on master index/cylinder 
index track - 1. 

Master index/cylinder index DASD address 
control field (CCHH). 

2311 = X1 00C70009 1 

2314/2319 = X1 00C70013' 
3330 = X1 01FF0012 1 

3340 = X1 01FF000C 1 

Prime data address control field (CCH). 
2311 = x•ooc100• 
2314/2319 = x•ooc100• 
3330 = Y. 1 01FF00 1 

3340 = X'01FF00' 

Prime data beginning of volume (CCH). 
2 311 = x' 000 1 00 ' 
2314/2319 = x•ooo100• 
3330 = x•ooo100• 
3340 = x•ooo100• 

Prime data end of volume (CCH). 
2311 = X' OOC700 1 

2314/2319 = x•ooc100• 
3330 = x• 019300• 
3340 = X' 015B00' (35!!B) 

X' 02B700' (701'1B) 

Used for alignment. 

First entry in DSKXTN table (logical unit, 
cell number). 
X'FFFFFFFF' = End of DSKXTN table. 

Address of IOAR~A2. 

Address used to relocate IOAREA2. 

11Each entry in the DSKXTN table is four bytes long. The minimum number of entries is 
I two. There is one entry per extent. 
I 
12Location of the end-of-table indicator depends on length of DSKXTN table. 
L-- ________________ _. 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 27. DUIS LOAD Table (Part 5 of 5) 
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r-
IDTF Assembly I Module 
I Label I DSECT Label Bytes 

I 
I Bits 

I 
I 

Licensed Program - Property of IBM 

Function 
I ---+~~~-·~-+-~~ ~--·+--
&Filename IJBCCCB 

IJBCOPT 

IJBCPDDV 

& Filena•e. c IJBCSTBY 

IJBCBNDV 

0-15 
(0-F} 

16 ( 10) 

17-19 
( 11-13) 

20 (14} 

21 (15} 

22-28 
(16-1C} 

2 9 (ID} 

30 ( 1E} 

31 ( 1 F} 

I 
I 
I 

0-1 
2 
3 
4 

5 
6 
7 

0 
1 
2 
3 
4 
5 

6-7 

0 
1 
2 
3 
q 
5 
6 
7 

'CCB. 
I 
I 
I Not used. 
11 =COBOL open ignore option. 
11 =Track hold specified. 
11 = DTF table address constants relocated by 
I OPENR. 
INot used. 
11 = Data set security. 
11 =Wrong block size error during addition 
I to file. 
!Logic module address. 
I 
I 
!File type for OPEN/CLOSE (X 1 25 1 =ADD). 
I 
!Option byte. 
!Not used. 
11 = Prime data in core. 
11 = Cylinder overflow. 
11 =Cylinder index in core. 
11 = Blocked records. 
11 = Verify. 
!Not used. 
I 
I DTF file name. 
I 
I 

data device 
= 2311 
= 2311J/2319 

3330 

type indicator. !Prime 
1x•oo• 
1x•o1• 
IX'04 1 

IX'08' = 
1x•o9• = 

331JO 
331JO 

general 
35MB 
70MB. X1 0A 1 = 3340 

Status byte. 
1 =Uncorrectable DASD error (except WLR). 
1 = WLR error. 
1 = EOF (sequential}. 
1 = No record found. 
1 = Illegal ID specified. 
1 = Duplicate record sensed. 
1 = Overflow area full. 
1 = Record retrieved from overflow area. 

Numbers in parenthese.s are displacements in hexadecimal notation. 

Figure 28. DTFIS ADD Table (Part 1 of 6) 
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Licensed Progra•. - Property of IBM 

,.--·~~~~~~·~~~~~·~~~~~~~~~ 

IDFT Assembler! Module 
I Label ltSECT Label 

IJBCPNT 

IJBCPDB 

IJBCSTB 

I&JBCTIB 

IJBC.RTR 

IJBCCIS 

IJBCMIS 

IJBCILN 

&Filename .• B IJHCCLPA 

IJHCR:ESZ 

IJHCKYSZ 

IJHCBLSZ 

Bytes 

32 (20) 

33-35 
(21-23) 
36-37 
(24-25) 
38 (26) 

39 (27) 

40 (28) 

41 (29) 

42 (2A) 

43 (2B) 

44-50 
(2C-32) 

51-57 
(33-39) 

58-64 
(3A-40) 

65 (41) 

66-73 
(42-49) 

74-75 
(4A-4B) 

76-77 
(4C-4D) 

78-79 
(4E-4F) 

Bits 

0 
1 
2 
3 
4 
5 
6 
7 

0 
1 

2-3 
4 
5 
6 
7 

Figure 28. D'IFIS ADD '!able (Part 2 of 6) 

Function 

Relative position of the DSKXTN (logical 
unit, cell number) table (in words). This 
value is the length of the DTF table divided 
by 4. 

First prime data record in cylinder (HHR). 

Last prime data track in cylinder (BH). 

High record number on master index/ 
cylinder index track (R). 

High record number on prime data track (R) • 

High record number on overflow track (R). 

High record number on shared track (R). 

High record number on track index (TI) 
track (R). 

Retrieval byte. 
1 = WORKR area specified. 
1 = WORKS area specified. 
Overflow switch. 
1 = Read. 
Not used. 
1 = Output. 
1 = Write key. 
1 = PUT macro issued. 

Prime data lover limit (MBBCCHB). 

Cylinder index lover limit (!BBCCHB). 

Master index lover limit (MBB,CCHB). 

Switches. 
1 = From WAITF routine. 
1 = WAITF seek check bit. 
Not used. 
1 =RPS type device (data). 
1 = RPS type DTF. 
1 = Master index. 
1 =RPS type device (index). 

Last prime data record address (MBBCCHHR). 

Logical record length (RECSIZE). 

Key length (KEYLEN). 

Block size (logical record length times 
number of records). 
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IDFT Assembler! Module 
I Label IDSECT Label 
I 
I 
I 
I 
I 
I 
I 

&Filename.s 

&Filename.w 

&Filename .• P 

I IJHCRL10 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

IJHCBFAC 

IJHCABCD 

IJHCCMAX 

IJHCKYLC 

IJHCATB2 

IJHCATB3 

IJHCSADR 

IJHCBKCT 

IJHACPRC 

IJHACSTI 

IJHACLTA 

IJHACLCA 

IJHACLMA 

IJHACLOA 
.__ __________ _ 

Bytes 

80-81 
(50-S1) 

82-83 
(S2-S3) 
84-8S 
(S4-5S) 

86-87 
(56-S7) 

88-89 
(S8-S9) 

90-91 
(SA-SB) 
92-93 
(5C-.5D) 

94-9S 
(SE-SF) 
96-97 
(60-61) 
98-99 
(62-63) 

100-101 
(64-6S) 

102-103 
(66-67) 

104-113 
(68-71) 

114-123 
(72-7B) 

124-127 
(7C-7F) 

128 
(80) 

129-133 
(81-8S) 

134-138 
(86-8A) 

139-143 
(8B-8F) 

144-1S1 
(90-97) 

Licensed Program - Property of IBM 

I 
!Bits Function 

0-1 
2 

3-S 
6 
7 

!Overflow record length (logical record 
I length + 10). 
I 
!Blocking factor (number of logical records 
lin block (NRECDS)). 
Index entry length (key length+ 10). 

Prime data record length (key length plus 
physical record length (block size)) .• 

overflow record length plus key (key length 
+ logical record length + 10). 

Prime data record format length (key length 
+ block size + 8) • 
Overflow record format length (key length + 
logical record length + 18). 

tKey location (KEYLOC) for blocked records. 
I 
!Constant = s. 
I 
Constant = 10. 

Displacement of Part 2 of the DTFIS table 
from start of Part 1. 

Displacement of Part 3 of the DTFIS table 
from start of Part 1. 

Seek/search address area (MBBCCHHRFP). 

Random/sequential retrieval work area. 

Prime data record count. 

Status indicators. 
Not used. 
1 = File Closed. 
Not used. 
1 = Last prime data track full. 
1 = Block complete. 

Last track index normal entry address 
(CCHHR) • 

Last cylinder index entry address (CCHHR). 

Last master index entry address (CCHHR). 

Last independent overflow record address 
(M,BBCCHHR). · 

Figure 28. DiFIS ADD iable (Part 3 of 6) 
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r--
IDFT Assembler! Module 
I Label IDSECT Label 
1----------+·~~~~· 
!&Filename.I I IJHACCTC 
I 
I 
!&Filename.A IJHACOFC 
I 
I 
&Filename.O IJHACCRC 

IJHACCLL 

IJHACCUP 

IJHAHRAA 

IJHADLNK 

IJHAARAD 

IJHACUSE 

IJHADKEY 

IJHAKLN8 

L-----

Bytes 

152-153 
(98-99) 

154-155 
(9A-9B) 

156-157 
(9C-9D) 

158-164 
(9E-A4) 

165-171 
(AS-AB) 

172-1'15 
(AC-AF) 

176-179 
(BO-B3) 

1B0-1B3 
(B4-B7) 

1B4-1B7 
(BB-BB) 

1BB-191 
(BC-BF) 

192-195 
(CO-C3) 

196-199 
(C4-C7) 

200-203 
(CB-CB) 

204-207 
(CC-CF) 

20B-211 
(D0-D3) 

1 212-215 
I (D4-D7) 
I 
1216-219 
I (DB-DB) 

I 
I Bits Function 

Number of independent overflow tracks. 

Number of full cylinder overflow areas. 

overflow record count. 

Independent ov.erflov area lover limit 
(MBBCCHH) • 

Independent overflow area upper limit 
(MBBCCHH). 

A(&Filename.D) - Address of work area for 
cylinder overflow control record (COCR) .• 

A(&Filename.D+8) - Address of work area for 
the current track index normal entry count 
field. 

A(&Filename.D+16) - Address of work area for 
current track index overflow entry count 
field. 

A(&Filename.D+24) - Address of work area for 
current prime data record count field. 

A(&Filename.D+32) - Address of work area for 
current overflow record count field. 

A(&Filename.D+40) - Address of work area for 
track index normal entry data field. 

A(&Filename.D+50) - Address of work area for 
current overflow record linkage field. 

A(&IOAREAL) - Address of IOAREAL, the I/O 
area used for adding records to a file. 

A (&WORKL) - Address of WORKL, work area 
containing user data records to be added to 
the file. 

A (&Filename. K) - Address of the ADD key 
area. 

A(&IOAREAL+8) - Address of key position in 
IOAREAL. 

A(&IOAREAL+8+&KEYLEN) - Address of data 
position in IOAREAL. 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 28. DTFIS ADD Table (Part 4 of 6) 
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IDTF Assembly I Module I 
I Label IDSECT Label Bytes !Bits Function 
I- +--·---------•---------t-----+----------
l&Filename,. 2 I IJHCASAD 0-3 I IA(&Filename.5+3) - Address of the seek/ 
I I (0-3) I I search address area+3. 
I I 4 (4) I 0 11 = Seek check indicated. 
I I I 1-5 I Not used. 
I I I 6 11 =Over/under seek has occurred. 
I I I 7 11 =An error has been found, but a seek 
I I I I check is indicated. 
I I 5-7 I IA(&Filename .. W) - Address of random/ 
I I (5-7) t I sequential retrieval work area. 
1-------
IThe following information 
!specified. 

is generated if the cylinder index in core option is 

------------------------· 
IJHCOEST 12-15 

(OC-OF) 
16-17 
(10-11) 

A(&INDABEA) - Starting address of main 
storage area specified for cylinder index. 
AL2(&INDSIZE) - Number of bytes in main 
storage available for cylinder index. 

IJHCOEBT 

IJHCORKY 

18-25 
(12-19) 

26-30 
( 1A-1E) 

31 ( 1F) 

32-35 
(1D-23) 

Next cylinder index entry to be read 
(MBBCCHHR) • 

Last cylinder index entry (CCHHE). 

Core index byte. 
0 1 = First time through B-transient, 

$$BINDEX. 
1 1 = End of cylinder index reached. 
2 1 = Index skip option specified. 
3 1 = Suppress in-core option and read 

cylinder index. 
4-7 Not used .. 

Pointer to key (stored by module). 

The following information is generated if the prime data in core add function is 
specified. This information is aligned on a double word boundary. 

IJBPSIZE 36-37 Size of IOABEAL. 
(24-25) 

IJHPMAX 38-39 Maximum number of prime data records 
(26-27) storage. 

IJHPDSP1 40-43 Address Of write ccws. 
(28- 2B) 

IJHPDSP2 44-47 Address of read ccws. 
(2C-2F) 

IJBPSW 48 (30) Svi tch byte. 
0 1 = EOF. 

1-7 Not used. 

49 (31) Reserved. 

IJBDCWBK 50-51 Work field for I/O module. 
(32-33) .___ ______________________ , _______ __ 

Nuabers in parentheses are displacements in hexadecimal notation. 

Figure 28. DTFIS ADD Table (Part 5 of 6) 
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IDTF Assembly I Module I 
I Label IDSECT Label I Bytes I Bits Function 

---t·~~~~--+-------1--------~----~-------------------
&Filename.B 

IJHCCCW 

&Filename .• D IJHACCCR 

IJHACTNA 

IJHAC'IOA 

IJHACRID 

IJHACFID 

IJHACTIN 

IJHACINK 

IJHACTIA 

IJHAGATE 

IJHAOCOH 

IJHAICOM 

IJHAISKI 

&Filename.E 

&Filename. K 

0-7 
(0-7) 

8-127 
(8-7F) 

128-135 
(80-87) 

136-11n 
(88-SF) 

144-151 
(90-97) 

152-159 
(98-9F) 

160-167 
(AO-A 7) 

168-177 
(A8-B1) 

178-187 
(B2-BB) 

188-197 
(BC-CS) 

198 
(C6) 
199-201 
(C7-C9) 

202-203 
(CA-CB) 
204-211 
(CC-D3) 

212-217 
(D4-D9) 

218-223 
(DA-DF) 

224-2271 
(EO-E3) 
232-2352 
(ES-EB) 

236+ 
(EC-end) 

I 

CCW X1 07 1 , &Filename.S+1, X1 40 1 , 6 - Long 
seek CCW with command chaining. 

Channel program build area. See Figures 
37-58 for a description of the channel 
program builder. 

Cylinder overflow control record (COCR). 

Current track index normal entry count field 
address. 

Current track index overflow entry count 
field address. 

Current prime data record count field 
address. 

Current overflow record count field address. 

Track index normal entry data field. 

Current overflow record sequence link field. 

Current track index overflow entry data 
field. 

X1 01 1 - Add to EOF. 
x•o2• - Add to independent overflow area. 
Overflow control bytes (CCH). 

High HR on overflow track. See Figure 29. 

Volume upper limit for prime data records 
(MBBCCHHR). See Figure 30. 

CLC 0 (&KEILEN, 13) , 0 (6) . - Unblocked 
CLC O(&KEILEN,13) ,&KEILOC-1(6) - Blocked 
Utility CLC for key. 

MVC O(&KEILEN,13),0(12) - Unblocked 
MVC O(&KEILEN,13),&KEILOC-1 (12) - Blocked 
Utility MVC for key. 

First entry in DSKXTN table (logical unit, 
eel 1 number) • 
4X 1 FF' - End of DSKXTN table. 

Key area for ADD only. Number of bytes 
depends on key length, KEILEN. 

1 Each entry in the DSKXTN table is four bytes long. The minimum number of entries is 
two. There is one entry per extent. 

2 Location of the end-of-table indicator depends on length of DSKXTN table. 
L-----

N umbers in parentheses are displacements in hexadecimal notation. 

Figure 28. D'IFIS ADD 'Iable (Part 6 of 6) 
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2311 I 2314/2319 
·---------+-----~ 

M = Extent sequence number M = Extent sequence riumber 

BB = 00 

c 0 

c = 199 

H = 0 

BB = 00 

c 0 

c = 199 

H = 0 

H = 9 - CYLOFL (number of tracks 
reserved for cylinder overflow) 

H = 19 - CYLOFL (number of tracks 
reserved for cylinder overflow) 

R = Number of records that fit R = Number of records that fit 
on an overflow track on an overfow track 

L------
,------
I 3330 I 3340 (35MB) 
1---- -----·+---
I M 
I 

= Extent sequence number 

IBB = 0 
I 
ICC 403 
I 
I H = 0 
I 
I H = 
I 
I 
I 
I R = 
I 

18 - CYLOFL (number of 
tracks reserved for 
cylinder cverf low) 

Number of records that 
fit on overflow track 

1 M = Extent sequence number 
I 
IBB = 0 
I 
ICC = 
I 

347 

I H = 0 
I 
I H = 
I 
I 
I 
I R = 
I 

11 - CYLOFL (number of 
tracks reserved for 
cylinder overflow) 

t 
Number of records that 
fit on overflow track 

Figure 29. overflow Area Upper Limits (!BBCCHHR) 

3340 (70MB) 

I M 
I 

= Extent sequence number 

IBB = 0 
I 
ICC = 
I 

695 

I H = 0 
I 
I H = 
I 
I 
I 
I R = 
I 

11 - CYLOFL (number of 
tracks reserved for 
cylinder overflow) 

Number of records that 
fit on overflow track 

.--- -------------------------, 
1 2311/2314/2319/3330/3340 I 
1----------
I !'.I Extent sequence number 
I 
IBB 00 
I 
ICC = 199 for 2311/2314/2319 
I = 403 for 3330 
I = 347 for 3340 (35MB) 
I = 695 for 3340 (70MB) 
I 
I H = 0 
I 
I H = last prime data track in cylinder 
I 
I R Last record on current track 
L---------------
Figure 30. End of Volume Limits for Prime Data Area (l'.IBBCCHHR) 
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r----
IDTF Assembly I Module I I 
I Label IDSECT Label Bytes !Bits Function I 

----------+------------+---------+·-----1---- I 
&Filename IJHCCCB 

IJHCOPT 

IJHCPDDV 

&Filename.c IJHCSTBY 

IJHCHNDV 

IJHCPNT 

0-15 Command Control Block (CCB). I 
(0-F) I 

16 ( 10) 0 
1 
2 
3 
4 

5-6 
7 

17-19 
(11-13) 

20 ( 14) 

21 ( 15) 
0 
1 
2 
3 
4 
5 

6-7 

22-28 
( 16-1C) 

29 (1D) 

30 (1E) 
0 

1 
2 
3 
4 
5 
6 
7 

31 (1F) 

32 (20) 

I 
Not used. I 
1 = GET issued. I 
1 = COBOL open ignore option. I 
1 = HOLD option specified. I 
1 = DTF table address constants relocated byl 

OPENR. 
Not used. 
1 = Different blocksize in format-1 label 

than in DTFIS. 

Address of logic module. 

File type for OPEN/CLOSE (X 1 26' = RETRVE). 

Option byte. 
Not used. 
1 = Prime data in core. 
1 = Cylinder overflow option. 
1 = Cylinder index in core option. 
1 = Blocked records. 
1 = Verify. 
Not used. 

File name (DTF name). 

Prime 
x•oo• 
X1 01' 
X1 04 1 

X' 08 1 

X' 09 1 

X 1 0A 1 

Status 

data device type. 
= 2311 
= 2314/2319 
= 3330 

3340 general 
= 3340 35MB 
= 3340 70MB. 

byte. 
1 = One or re ct able DASD error (except WLR 

error). 
1 = WLR error. 
1 = EOF (sequential). 
1 = No record found. 
1 Illegal ID specified. 
1 = Duplicate record sensed. 
1 = Overflow area full. 
1 = Record retrieved from overflow area. 

High level index device type. 
x•oo• 2311 
X' 01 1 = 2314/2319 
XI 04 I = 3330 
x1 08 1 = 3340 general 
X1 09 1 = 3340 35MB 
X1 0A 1 = 3340 70MB. 

Relative position of the DSKXTN (logical 
unit, cell number) table (in words). This 
value is the length of the DTF table divided 
by 4. 

Figure 31. DTFIS R!TRVE, RANDOM Table (Part 1 of 6) 
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r--------
IDFT Assemblert Module I 
I Label !£SECT Label Bytes I Bits Function 
1--- ·----~+r~-------~-+--------~---+------·-------------
1 
I 
I 
I 
I 
I 
I 
I IJHCPDH 

IJHCSTH 

IJHCTIH 

IJHCRTR 

IJHCCIS 

IJHCl!IS 

IJHCILN 

IJHCCLPA 

IJHCRESZ 

IJHCKYSZ 

IJHCBLSZ 

IJHCRL10 

33-35 
(21-23) 
36-37 
(24-25) 
38 (26) 

39 (27) 

40 (28) 

41 (29) 

42 (2A) 

43 (2B) 
0 
1 
2 
3 
4 
5· 
6 
7 

44-50 
(2C-32) 

51-57 
(33-39) 

58-64 
(3A-40) 

65 (41) 
0 
1 
2 
3 
4 
5 
6 
7 

66-73 
(42-49) 

74-75 
(4A-4B) 

76-77 
(4C-4D) 

78-79 
(4E-4F) 

80-81 
(50-51) 

First prime data record in cylinder (HHR). 

Last prime data track in cylinder (HH). 

High record number on master index/cylinder 
index track (R) • 

High record number on prime data track (R) • 

High record number on overflow tr'ack (R) • 

High record number on shared track (R) • 

High record number OD track index track 

Retrieval byte. 
1 = WOR KR specified. 
1 = WORKS specified. 
Overflow switch. 
1 = Read key. 
Not used. 
1 = output. 
1 = Write key. 
1 = POT macro issued. 

Prime data lower limit (MBBCCHH) ·~ 

Cylinder index lower limit (MBBCCHH). 

Master index lower limit (MBBCCHH) • 

Switches. 
1 = From ·WAITF routine. 
1 = Seek check from WAITF. 
1 = Data track held. 
1 = Index track held. 
1 =RPS type device (data). 
1 = RPS type DTF. 
1 = Master index. 
1 =RPS type device (index). 

(R) • 

Last prime data record address (MBBCCHHR). 

Logical record length. 

Key length. 

Block size (logical record length times 
number of records). 

overflow record length (logical record 
length + 10). 

Figure 31. DTFIS RETRVE, RANDOM Table (Part 2 of 6) 
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.--
IDFT Assembler! Module I 
I Label IDSECT Label Bytes !Bits I Function 
-------+--------------+---+----------------------

f&Filename.S 
I 
I 
f&Filename.W 
I 
'--------

IJBCEFAC 

IJHCABCD 

IJHCCMAX 

IJHCKYLC 

IJHCATB2 

IJHCATB3 

IJHCSADR 

IJHCBCKT 

82-83 Blocking factor. 
(S2-S3) 
84-8S Index entry length (key length + 10) • 
( S4-55) 

86-87 
(S6- S7) 
88-89 
(S8-S9) 

90-91 
(SA-SB) 

92-93 
(SC-SD) 

94-9S 
(SE-SF) 
96-97 
(60-61) 
98-99 
(62-63) 

100-101 
(64-6S) 

102-103 
(66-67) 

104-113 
(68-71) 

114-123 
(72-7B) 

Prime data record length (key length + 
physical record length) .• 
overflow record length with key (key length 
+ logical record length + 10). 

Prime data record format length (key length 
+physical record length+ 8). 

overflow record format length (key length + 
logical record length+ 18). 

Key location (blocked records). 

Constant = S. 

Constant 10. 

Displacement of Part 2 of the DTFIS table 
from Part 1. 

Displacement of Part 3 of the DTFIS table 
from Part 1. 

Seek/search address area (MBBCCHHRFP). 

Random/sequential retrieval work area. 

Figure 31. DTFIS RETRVE, RANDOM Table (Part 3 of 6) 
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IDTF Assembly 
I Label 
I 
&Filename. 2 

&Filename.H 

I Module 
IDSECT Label 
+--

IJHCASAD 

IJHSICAR 

IJHCRARA 

IJHCRKEY 

IJHCRWOR 

IJHSDB1 

IJHSLIOR 

IJHSLMIT 

IJHSINIT 

IJHSCADR 

IJHSCOVF 

IJHSRCNT 

IJHSTICU 

Bytes 

0-3 
(0-3) 

4 
(4) 

5-7 
(5-7) 

8-11 
(8-B) 

12-15 
(C-F) 

16-19 
( 10-13) 

20-23 
(14-17) 

24-27 
(18-1B) 

28-31 
(1C-1F) 

32 
(20) 
33 
(21) 
34 
(22) 
35-39 
(23-27) 

40-41 
(28-29) 

42 
(2A) 
43-47 
(2B-2F) 

48-55 
(30-37) 

56-63 
(38-3F) 

64-65 
(40-41) 

66-67 
(42-43) 

Licensed Program - Property of IBM 

I 
I Bits Function 

!Address of seek/search address area + 3. 
I 
I 

O 11 = Seek check indicated. 
1-5 !Not used. 
6 11 =over/under seek has occurred. 
7 11 =An error has been found, but a seek 

I check is indicated. 
I 
Address of random/sequential retrieval work 
area. 

Address of IOAREAS. 

Address of IOAREAR. 

Address of KEYARG. 

Address of WORKR. 

Current sequential I/O area address. 

4-byte NO-OP instruction, or L IOREG,*-4 
if IOREG was specified. 

x•oo• = No verify, X'40' = verify. 

x•oe• unblocked, x•oo• Blocked. 

R = First prime data record on shared track. 

Upper limit for sequential retrieval 
(CCHHR). 

H'O' = Blocked records. 
H'2' = overflow record. 
H'8' = Unblocked records. 

X'C7' = 2311, 2314, or 2319; 
X'FF' = 3330, 3340. 
Initial values for sequential retrieval. 

current DASD address for sequential 
(MBBCCHHR) • 

current overflow DASD address for sequential 
(MBBCCHHR). 

Sequential record counter. 

current track index entry for sequential 
(HR). 

'----------------------------------------·-----------
Figure 31. DTFIS RETRVE, RANDOM Table (Part 4 of 6) 
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.----------------·---- ------------------, 
1 D T F Assembly I Module I 
I Label I £SECT Label Bytes !Bits I Function 
---------+ 
&Filename.T I 

-+--+
Number 68-69 

(44-4S) 

I 
I ___ , 

of records tagged for deletion. I 
I 

IJHRREGS 

&Filename.G IJHRIDSV 

IJHRADSV 

&Filename.E IJHROVCN 

I 

70-71 
(46-4 7) 

72-79 
(48-4F) 

80-83 
(50-S3) 

84-87 
(S4-57) 

Load IOREG for random retrieval. 

DASD address save area (MBBCCHHR). 

Record pointer within I/O area for write 
operation. 

Nonfirst overflow record count. 

I The following information is generated when the cylinder index in core option is 
I specified. 

IJHCOEST 

IJHCOEKY 

92-9S 
(SC-SF) 

96-97 
(60-61) 

98-10S 
(62-69) 

106-110 
(6A-6E) 

(6F) 

112-11S 
(70-73) 

116-131 
(74-83) 

L------------------------

0 
1 
2 

3-7 

A(&INDAREA) - Starting address of main 
storage area specified for cylinder index. 

AL2(&INDSIZE) - Number of bytes in main 
storage available for cylinder index. 

Next cylinder index entry to be read 
(MBBCCHHR). (Initialized by $$BINDEX to 
cylinder index starting address.) 

Last cylinder index entry. 

1 First time through transient. 
1 End of index reached. 
1 Index skip option. 
Not used. 

Pointer to key (stored by the module). 

Reserved. 

Figure 31. DiFIS REiEVE, RANDOM Table (Part 5 of 6) 

I 
1 
1 
1 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

' I 
I 

.J 
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r---------- --, 
I DTF Assembly I Module I I I 
I Label I DSECT Label I Bytes I Bits I Function I 
1--------+-------+ +-- I 
(&Filename.E I 0-7 (Y.'07',&Filename.S+1,! 1 40 1 ,6 - Long seek ccw I 
I I (0-7) I with command chaining. I 
I I I I 
I I IJHCCCW 8-63 (Area to build CCW string.. See Figures 61-67 ( 
I I (8-3F) (for a description of the channel program I 
I I I builder for random retrieval. I 
I I I I 
l&Filename.E I 64-671 !First entry in DSKXTN table (logical unit, I 
I I (40-43) I cell number). I 
I I 72-752 14X'FF 1 End of DSKXTN table. I 
I I (48-4B) I I 
1-------------------------- ------------------------------------------------------------! 
llThe length of one entry is the four bytes shown here. The minimum number of entries 
I is 2. There is one entry per extent. 
I 
12The location of the end-of-table indicator depends on length of DSKXTN table • .____ 
Numbers in parentheses are displacements in hexadecimal notation. 

Figure 31. DTFIS RETRVE, RANDOM Table (Part 6 of 6) 
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IDTF Assembly I Module I I 
I Label IDSECT Label I Bytes !Bits I Function 

&Filename IJHCCCB 

IJHCOPT 

IJHCPDDV 

&Filename.c IJHCSTBY 

IJHCHNDV 

---+---------+-----+---
0-15 
(0-F) 

16 
( 10) 

17-19 
(11-13) 
20 
(14) 

21 
(15) 

22-28 
(16-1C) 

29 
(1 D) 

30 
(1E) 

31 
(1 F) 

0 
1 
2 
3 
4 

,,s 
6 
7 

0 
1 
2 
3 
4 
5 
6 

7 

0 

Comm and Control Block (CCB). 

Not used. 
1 GET issued. 
1 COBOL open ignore option. 
1 Track hold specified. 
1 = DTF table address constants relocated by 

OPENR. 
1 = EOF on sequential retrieve. 
1 Data set security. 
1 = Different block size in format-1 label 

than in DTFIS. 
Address of logic module. 

File type for OPEN/CLOSE (X 126 1 = RETRVE). 

Option byte. 
Not used. 
1 = Prime data in core. 
1 Cylinder overflow option. 
1 Cylinder index in core option. 
1 = Blocked records. 
1 = Verify. 
1 IOAREAS just used, 0 = IOAREA2 just 

used. 
1 Two I/O areas present. 

File name (DTF name). 

Prime data device type. 
x•oo• 2311 
x101 1 2314/2319 
X 104 1 = 3330 
x•os• 3340 general 
x•o9• 3340 35MB 
X 10A 1 3340 70MB. 

Status byte,. 
1 Uncorrectable DASD error (except WLR 

error). 
1 t 1 = WLR error. 
2 1 EOF (sequential). 
3 1 No record found. 
4 1 Illegal ID specified. 
5 1 Duplicate record sensed. 
6 1 overflow area full. 
7 1 = Record retrieved from overflow area. 

High level index device type. 
x•oo• 2311 
XI 011 = 2314/2319 
X104 1 = 3330 
X108 1 = 3340 general 
x I 09 I 3 340 35M B 
X10A 1 3340 70MB. 

L------------------------------------------------------------~-----------------------~--' 

Figure 32. D!FIS RE!RVE, SEQNTL Table (Part 1 of 6) 
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r--
IDFT Assembler! Module I 
I Label IDSECT Label Bytes I Bits 

IJBCPNT 32 (20) 

33-35 
(21-23) 
36-37 
( 24- 25) 
38 (26) 

IJBCPDe 39 (27) 

40 (28) 

IJBCSTB 41 (29) 

IJBCTIB 42 (2A) 

IJBCRTR 43 (2B) 
0 
1 
2 
3 
4 

5 
6 
7 

44-50 
(2C-32) 

IJBCCIS 51-57 
(33-39) 

IJBCMIS 58-64 
(3A-40) 

IJBCILN 65 (41) 
0 
1 

2-3 
4 
5 
6 
7 

IJBCCLPA 66-73 
(42-49) 

IJBCRFSZ 74-75 
(4A-4B} 

IJBCKYSZ 76-77 
(4C-4D) 

IJHCBLSZ 78-79 
(4E-4F) 

L--------

Licensed Program - Property of IBM 

Function 

!Relative position of the DSKXTN (logical 
1unit, cell number) table (in words). This 
value is the length of the DTF table divided 
by 4. 

First prime data record in cylinder (BHR). 

Last prime data track in cylinder (HH). 

High record number on master index/cylinder 
index track (R) • 

High record number on prime data track (R) • 

High record number on overf lov track (R) • 

High record number on shared track (R) • 

High record number on track index track 

Retrieval byte. 
1 = WORKR specified. 
1 = WORKS specified. 
Overflow switch. 
1 = Read key. 
1 = First record being processed (after 

issuing SETL macro). 
1 = Output. 
1 = Write key. 
1 = POT macro issued. 

Prime data lover limit (MBBCCBB). 

Cylinder index lover limit (MBBCCHH). 

Master index lover limit (MBBCCHB). 

Switches. 
1 = From WAITF routine. 
1 = WAITF seek check bit. 
Not used. 
1 RPS type device (data). 
1 = RPS type DTF. 
1 = Master ind ex. 
1 =RPS type device (index). 

(R) • 

Last prime data record address (MBBCCHHR). 

Logical record length. 

Key length. 

Block size (logical record length ti mes 
number of records). _______ _.J 

Figure 32. DTFIS RETRVE, SEQNTL Table (Part 2 of 6) 
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r-
IDFT Assembler! Module 
I Label IDSECT Label 
--------+-

IJHCRL10 

IJHCEFAC 

IJHCABCD 

IJHCCMAX 

IJHCKYLC 

IJHCATB2 

IJHCATB3 

&Filename.s IJHCSADR 

&Filename.w IJHC.BCKT 

Bytes 

80-81 
(SO-S1) 

82-83 
(S2-S3) 

84-8S 
(Slf-SS) 

86-87 
(S6-S7) 

88-89 
(S8-S9) 

90-91 
(SA-SB) 

92-93 
(SC-SD) 

94-9S 
(SE-SF) 

96-97 
(60-61) 

98-99 
(62-63) 

100-101 
(64-6S) 

102-10 3 
(66-67) 

104-113 
(68-71) 

114-123 
(72-7B) 

I I 
I Bits I Function 
·+---+-

Overflow record length (logical record 
length+ 10). 

Blocking factor. 

Index entry l~ngth (key length+ 10). 

Prime data record length (key length + 
physical record length). 

overflow record length with key (key length 
+logical record length+ 10). 

Prime data record format length (key length 
+physical record length+ 8). 

overflow record format length (key length + 
logical record length+ 18). 

Key location (blocked records). 

Constant = S. 

Constant = 10. 

Displacement of Part 2 of the DTFIS table 
from Part 1. 

Displacement of Part 3 of the DTFIS table 
from Part 1. 

Seek/search address area.(MBBCCHHRFP). 

Random/sequential retrieval work area. 

Figure 32. DTFIS RETRVE, SEQNTL Table (Part 3 of 6) 
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r----- ---·----·--, 
IDTF Assembly I Module 
I Label IDS ECT Label I Bytes I Bi ts Function 
1-------+-------+----+----1~-
&Filename. 2 IJHCASAD 0-3 fAddress of seek/search address area + 3. 

IJHSICAR 

IJHCRARA 

IJHCRKEY 

IJHCRWOR 

IJHSDB1 

IHJSLIOR 

IJHSLMIT 

IJHSINIT 

&Filename.H IJHSCADR 

IJHSCOVF 

IJHSRCNT 

IJHSTICU 

L-----

(0-3) I 
I 

4 (4) 0 f1 = Seek check indicated. 
1- 5 t Not used. 

5-7 
(5-7) 

8-11 
(8-B) 

12-15 
(C-F) 

16-19 
(10-13) 

20-23 
(14-17) 

24-27 
(18-1B) 

28-31 
( 1C-1 F) 

32 (20) 

33 (21) 

34 (22) 
35-39 
(23-27) 

40-41 
(28-29) 

42 
(2A) 
43-47 
(2B-2F) 

48-55 
(30-37) 

56-63 
(38-3F) 

64-65 
(40-41) 

66-67 
(42-43) 

6 f1 =Over/under seek has occurred. 
7 f1 =An error has been found, but a seek 

fcheck is indicated. 
I 
Address of random/sequential retrieval work 
area. 

Address of IOAREAS. 

Address of IOAREA2. 

Address Of KEYARG. 

Address of WORKR-

current sequential I/O area address .• 

L IOREG,*-4 - Load !OREG if !OREG was 
specified, or a 4-byte NO-OP instruction. 

x•oo• = No verify, X'40 1 = verify. 

x1 08 1 = Unblocked records, x•oo• =Blocked 
records. 

R = First prime data record on shared track. 
Upper limit for sequential retrieval 
(CCHHR) • 

H 1 0 I 

H' 2 I = 
H' 8 I = 

Blocked records, 
Overflow record, 
Unblocked records. 

X'C7' = 2311, 2314, or 2319; 
X1 FF 1 = 3330, 3340. 
Initial values for sequential (CCHHR). 

Current DASD address for sequential 
retrieval (MBBCCHHR). 

Current overflow DASD address (MBBCCHHR) • 

Sequential record counter. 

Current track index entry (HR). 

Figure 32. DTFIS RETRVE, SEQNTL Table (Part 4 of 6) 
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.---------- -------------------------------------, 1 D T F Assembly I Module I 
I Label IDSECT Label Bytes !Bits I Function 
I ---+ .___,i-------f-~-+---~--~----
1 & Filename. T I 68-69 I !Number of records tagged for deletion. 
I I (44-45) I I 
I I I I 
I I 70-75 I IFor boundary alignment. 
I I (46-4B) I I 
I I I I 
I I 76-91 I !Reserved. 
I I (4C-5B) I I 
'"-----
Figure 32. DTFIS RETRVE, SEQNTL Table, (Part 5 of 6) 

r------
1 DTF Assembly I Module I I 
I Label IDSECT Label I Bytes IBits I Function 

I 
I 
I 

' I 
' I 
I 
I 
I 
I 

I 
I 

---------+------+·-----+---·+-- ---------1 
&Filename. B 0-7 X107•,&Filename.S+1, X1 40 1 ,6 - Long seek CCWI 

IJHCCCW 

&Filename.E 

l--

(0-7) with command chaining. I 
I 

Area to build CCW string. See Figures 68-75 
for a description of the channel program 
builder for sequential retrieval. 

8-63 
( 8- 3 F) 

64-671 
(40-43) 

72-752 
(48-4B) 

First entry in DSKXTN table (logical unit, 
cell number). 

4X 1 FF 1 - End of DSKXTN table. 

l 1The length of one entry is the four bytes shown here. The minimum number of entries 
I is 2. There is one entry per extent. 
I 
12The location of the end-of-table indicator depends on length of DSKXTN table. 

L----------- ---------
Number in parentheses are displacements in hexadecimal notation. 

Figure 32. DTFIS RETRVE, SEQNTL Table (Part 6 of 6) 
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,.--~~~--~~-

1 D T F Assembly I Module I 
I Label I DSECT Label I Bytes I Bi ts Function 
I I -----+-----!----+--
&Filename IJHCCCB 

IJHCOPT 

IJHCPDDV 

&Filename.c IJHCSTBY 

IJHCHNDV 

0-15 
(0-F) 

16 0 
( 10) 1 

17-19 
(11-13) 
20 (15) 

21 
(15) 

22-28 
(16-1C) 

29 
(1 D) 

30 
(1EJ 

31 
( 1F) 

2 
3 
4 

5 
6 
7 

0 
1 
2 
3 
4 
5 
6 

7 

0 
1 
2 
3 
4 
5 
6 
7 

L---~~---~~---~-~-~--~--~-

ICCB. 
I 
I 
I Not 
11 

used. 
GET issued. 
COBOL open ignore option. 
Track hold option specified. 

11 = 
11 = 
11 = 
I 

DTF table address constants relocated by 
OPENR. 
switch. 
Data set security. 

EOF 
1 = 
1 = Wrong block size error during addition 

to file .• 

Logic module address. 

File type for OPEN/CLOSE (X'27 1 

Opt ion byte. 
Not used. 
1 Prime data in core. 
1 = Cylinder overflow. 
1 Cylinder index in core. 
1 = Blocked records. 
1 Verify. 

ADDRTR). 

1 IOAREAS just used, 0 = IOAREA2 just 
used. 

1 Two I/O areas present. 

DTF file name. 

Prime data device type indicator. 
x•oo• 2311 
x 1 01 1 2314/2319 
XI 04 1 = 3330 
X1 08 1 3340 general 
x•o9• = 3340 35MB 
X1 0A 1 = 3340 70MB. 

Status byte. 
1 Uncorrectable DASD error (except WLR) • 
1 WLR error. 
1 = EOF (sequential). 
1 No record found. 
1 Illegal ID specified. 
1 Duplicate record sensed. 
1 ave rflow area full. 
1 = Record retrieved from overflow area. 

Highest 
x•oo• 
XI 01 1 

x• 04' 
x '08 1 

x• 09• 
X 1 0A 1 

level index device type. 
2311 
2314/2319 
3330 
3340 general 
3340 35MB 
3340 70MB. _ _. 

Figure 33. D!FIS ADDR!R !able (Part 1 of 7) 
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.-------------- ---------, 
1 DFT Assembler! Module I 
I Label IDSECT Label Bytes !Bits I Function 
---------+-------~---·-+---+--

I 
I 
I 
I 
I 
I 
I 
I 

I 
l&Filename.H 
I 
I 
I 
I ..__ 

IJHCPNT 32 Relative position of the DSKXTN (logical 

IJHCPDH 

IJHCSTH 

IJHCTIH 

IJHCRTR 

IJHCCIS 

IJHCMIS 

IJHCILN 

IJHCCLPA 

IJHCRESZ 

(20) unit, cell number) table (in words) • This 
value is the length of the DTF table divided 

33-35 
(21- 2 3) 
36-37 
(24-25) 
38 ( 2 6) 

39 ( 27) 
40 (28) 

41 (29) 

42 ( 2A) 

43 (2B) 
0 
1 
2 
3 
4 

5 
6 
7 

44-50 
(2C-32) 

51-57 
(33-39) 

58-64 
(3A-40) 

65 (41) 
0 
1 
2 
3 
4 
5 
6 

7 

66-73 
(42-49) 

74-75 
(4A-4B) 

by 4. 
First prime data record in cylinder (HHR). 

Last prime data track in cylinder (HH) • 

High record number on master index/cylinder 
index track (R) • 

High record number on prime data track (R) • 
High record number on overflow track (R) • 

High record number on shared track 

High record number on track index 
track {R) • 

Retrieval byte. 
1 = WORKR area specified. 
1 = WORKS area specified. 
overflow switch. 
1 Read. 

(R) • 

(TI) 

1 First record being processed (after 
issuing SETL macro). 

1 Output. 
1 Write key. 
1 = PUT macro issued. 

Prime data lower limit (MBBCCHH). 

Cylinder index lower limit (MBBCCHH). 

Master index lower limit (MBBCCHH). 

Switches. 
1 = From WAITF routine 
1 Seek check from WAITF. 
1 Data track held. 
1 Index track held. 
1 RPS type device (data). 
1 RPS type DTF. 
0 Cylinder index. 
1 Master Index. 
1 = RPS type device (index) • 

Last prime data record address (MBBCCHHR). 

Logical record length (RECSIZE). 

Figure 33. DTFIS ADDRTR Table (Part 2 of 7) 

I 
I 
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r--
DFT Assembler! Module I 

Label IDSECT Label Bytes !Bits Function 
----------·---+-·-----------+--- --+-----+----------------------

I J H CK Y S Z 

IJHCBLSZ 

IJHCRL10 

IJHCEFAC 

IJHCABCD 

IJHCCMAX 

IJHCKYLC 

IJHCATB2 

IJHCATB3 

&Filename .• s IJHCSADR 

&Filename.W IJHCEKCT 

&Filename.P IJHACPRC 

IJHACSTI 

IJHACLTA 

IJHACLCA 

.__ 

Figure 33. DTFIS ADDRTR 

76-77 
(4C-4D) 

78-79 
(4E-4P) 

80-81 
(SO-S1) 

82-83 
(S2-S3) 
84-8S 
(S4-SS) 

86-87 
(S6- S7) 
88-89 
(S8-S9) 

90-91 
(SA-SB) 
92-93 
(SC-SD) 

94-9S 
(SE-SP) 
96-97 
(60-61) 
98-99 
(62-63) 

100-101 
(64-6S) 

102-103 
(66-67) 

104-113 
(68-71) 

114-123 
(72-7B) 

124-127 
(7C-7P) 

128 
(80) 

129-133 
(81-8S) 

134-138 
(86-8A) 

Table (Part 

110 LIOCS Volume 3 DAM and ISAM 

Key length (KEYLEN). 

Block size (logical record length times 
number of records) • 

Overflow record length (logical record 
length + 10) • 

Blocking factor (number of logical records 
in block (NRECDS)). 
Index entry length (key length + 10) • 

Prime data record length (key length plus 
physical record length (block size)). 
overflow record length with key (key length 
+logical record length+ 10). 

Prime data record format length (key length 
+block size+ 8). 
overflow record format length (key length + 
logical record length + 18). 

Key location (KEYLOC) for blocked records. 

constant = s. 

constant = 1 o. 

Displacement of Part 2 of the DTPIS table 
from start of Part 1. 

Displacement of Part 3 of the DTFIS table 
from start of Part 1. 

Seek/search address area. 

!Random/sequential retrieval work area. 
I 
I 
Prime data record count. 

Status indicators. 
0-1 Not used. 

2 1 = File closed. 
3-S Not used. 

6 1 = Last prime data track full. 
7 1 = Block complete. 

3 of 7) 

Last track index normal entry address 
(CCHHR). 

Last cylinder index entry address (CCHHR). 
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r--~~~~~~~~~~~~~~~~~~~~· 

IDFT Assembler! Module I 
I Label IDSECT Label I Bytes !Bits Function 
I --+~~~~+-----+~--~~~--~~~~~~ 

I IJHACLMA 139-143 
I (SB-SF) 
I 
I IJHACLOA 144-151 
I (90-97) 
I 
!&Filename.I IJHACOTC 152-153 
I (9S-99) 
I 
&Filename.A IJHACOFC 154-155 

&Filename.c IJHACORC 

IJHACOLL 

IJHACOUP 

IJHAHRAA 

IJHADLNK 

IJHAAEAD 

IJHACUSE 

IJHADKEY 

IJHAKLN8 

(9A-9B) 

156-157 
(9C-9D) 

15S-164 
(9E-A4) 

165-171 
(AS-AB) 

172-175 
(AC-AF) 
176-179 
(BO-B3) 

180-183 
(B4-B7) 

1S4-187 
(BS-BB) 
18S-191 
(BC;-BP') 
192-195 
(CO-C3) 

196-199 
(C4-C7) 

200-203 
(CS-CB) 

204-207 
(CC-CF) 

2os-211 
(DO-D3) 
212-215 
(D4-D7) 

216-219 
(DS-DB) 

Figure 33. DTFIS ADDRTR Table (Part 4 of 7) 

Last master index entry address (CCHHR). 

Last independent overflow record address 
(MBBCCHHR) • 

Number of independent overflow tracks. 

Number of full cylinder overflow areas. 

Overflow record count. 

Independent overflow area lower limit 
(MBBCCHH). 

Independent overflow area upper limit 
(MBBCCHH). 

A(&Filename.D) - Address of work area for 
cylinder overflow control record (COCR). 
A(&Filename.D+S) - Address of work area for 
the current track index normal entry count 
field. 
A(&Filename.D+16) - Address of work area for 
current track index overflow entry count 
field. , 
A(&Filename.D+24) - Address of work area 
current prime data record count field. 

for I 
I 

for I 
I 

for I 

A (&Filename .• D+32) - Address of work area 
current overflow record count field. 
A(&Filename.D+40) - Address of work area 
track index normal entry data field. I 

I 
A(&Filename.D+SO) - Address of work area for 
current overflew record sequence-link field. 

A(&IOAREAL) - Address of IOAREAL, the I/O 
area used for adding records to a file. 

A(&WORKL) - Address of WORKL, work area 
containing user data records to be added to 
the file. 

A(&Filename.K) - Address of the ADD key area 

A(&IOAREAL+S) - Address of key position in 
IOAREAL. 

A(&IOAREAL+S+&KEYLEN) - Address of data 
position in IOAREAL. 

Indexed Sequential Access Method 111 



IDTF Assembly I Module 
I Label !DSECT Label Bytes 

I 
!Bits 

Licensed Program - Property of IBM 

Function 
1--------~-+------------'"--------+-----+-------------------------------------------&Filename. 2 IJHCASAD 

l&Filename.H 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L-------

IJHSIOAR 

IJHCRARA 

IJHCRKEY 

IJHCRWOR 

IJHSDB1 

!JHSLIOR 

!JHSU.IIT 

!JHSIN!T 

IJHSCADR 

!JHSCOVF 

IJHSRCNT 

IJHST!CU 

0-3 
(0-3) 

4 (4) 

5-7 
(5-7) 

8-11 
(8-B) 

12-15 
(C-F) 

16-19 
(10-13) 

20-23 
(14-17) 

24-27 
(18-1 B) 

28-31 
(1C-1F) 

32 (20) 
33 (21) 
34 ( 2 2) 
35-39 
(23-27) 

40-41 
(28-29) 

42 ( 2A) 

43-47 
(2B-2F) 

48-55 
(30-37) 

56-63 
(38-3F) 

64-65 
(40-IJ1) 

66-67 
(42-43) 

A(&Filename.S+3) - Address of the 
seek/search address area+3. 

0 1 = Seek check indicated. 
1- 5 Not used. 
6 1 = over/under seek has occurred. 
1 1 = An error has been found, but a seek 

check is indicated. 
A(&Filename.W) - Address of the random/ 
sequential retrieval work area. 

Address of IOAREAS, I/O area used for 
sequential retrieval.. 

Address of IOAREAR, I/O area used for random 
retrieval or address of IOARE~2 (if 
specified) for sequential retrieval. 

Address of KEYARG, field containing 
user-supplied key used for random READ/WRITE 
operations and sequential retrieval 
initiated by key. 

Address of WORKR, work area used for random 
retrieval. 

current sequential I/O area address .• 

1. L IOREG,•-4 - Load I/O register for 
sequential or 

2. 4-byte NO-OP instruction for random,. 

x•oo• = No Verify; X'40 1 = verify. 
x•oo• = Blocked; x•oa• = Unblocked. 
R = First prime data record on shared track. 
Limits for sequential (CCHHR). 

H1 0 1 = Blocked records. 
H1 2 1 = Overflow record. 
H1 8 1 = Unblocked records. 

x 1c1 1 = 2311, 2314, or 2319; 
X1 FF 1 = 3330, 3340. 

Initial values for sequential. 

Current sequential DASD address (MBBCCHHR) • 

~urrent overflow DASD address (MBBCCHHR) • 

Sequential record count. 

Current track index entry for sequential 
(HR) 

Figure 33. DTFIS ADDETR Table (Part 5 of 7) 
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r--- ---------, 
IDTF Assembly Module I I 
I Label IDSECT Label I Bytes !Bits I Function 
--------+--------+-------+--
&Filename. T I 68-69 I Number of records tagged for deletion. 

I (44-4S) I 
I I 

IJHRREGS I 70-71 ILR &IOREG,O for random (or 2-byte NO-OP for 
I (46-47) !sequential). 
I I 

&Filename.G IJHRIDSV I 72-79 IDASD address save area for random retrieval 
I (48-4F) I (MBBCCHHR). 
I I 

IJHRADSV I 80-83 !Record pointer within I/O area for write 
I (SO-S3) I (for random retrieval). 
I I 

l&Filename.R 
I 

IJHROVCN I 84-87 INonfirst overflow record count. 
I (S4-S7) I 

I 
IThe following information is generated if the cylinder index in core option is 
!specified. Bytes 88-91 (58-SB) are not used. 

IJHCORST 

IJHCORBT 

IJHCORKY 

92-95 
(SC-SF) 
96-97 
(60-61) 
98-105 
(62-69) 

106-110 
(6A-6E) 

111 ( 6F) 

112-11 S 
(70-73) 

0 
1 
2 
3 

A(&INDAREA) - Starting address of main 
storage area specified for cylinder index. 
AL2(&INDSIZE) - Number of'bytes in main 
storage available for cylinder index. 
Next cylinder index entry to be read 
(MBBCCHHR). 
Last cylinder index entry (CCHHR). 

Core index byte. 
1 = First time through $$BINDEX. 
1 = End of cylinder index reached. 
1 = Index skip option specified. 
1 = Suppress index in-core option and read 

cylinder index. 
4-7 Not used. 

Pointer to key (stored by module). 

The following information is generated if the prime data in-core add function is 
specified. This information is aligned on a double word boundary. If both cylinder 
index in-core and prime data in-core add functions are specified, the following 
information is found in bytes 116-131 (74-83). 

IJHPSIZE 

IJHPMAX 

IJHPDSP1 

IJHPDSP2 

IJHPSW 

IJHDCWRK 

116-117 
(74-7S) 

118-119 
(76-77) 

120-123 
(78-7B) 

124-127 
(7C-7F) 

128(80) 

129 (81) 

130-131 
(82-83) 

0 

Figure 33. DTFIS ADDRTR Table (Part 6 of 7) 

Size of IOAREAL. 

Maximum number of prime data records in main 
storage. 

Address of write CCWs. 

Address of read ccws. 

Switch byte. 
1 = EOF (Bits 1-7 not used). 

Reserved. 

Work field for I/O module. 

I 
I 
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.----------------- ---------, 
1 D T F Assembly I Module 
I Label I DSECT Label I Bytes I Bi ts 
1---------+--------+-----+---~-

Function 
I 
I 
I 

1 &Filename. B I 0-7 I IX 1 07 1 , &Filename.S+1, X1 40 1 , 6 - Long seek I 
I I (0-7) I, 1ccw with command chaining. 
I IJHCCCW I 8-63 Channel program build area. See Figures 
I I (8-3F) 76-112 for a description of the channel 
I I program builder. 
I 64-127 Channel program build area for add function 
I (40-7F) only. 
I 
&Filename. D IJHACOCR 

IJHACTNA 

IJHACTOA 

IJHACRID 

IJHACFID 

IJHACTIN 

IJHACLNK 

IJHACTIA 

IJHAGATE 

IJHAOCOH 

IJHAICO!! 

IJHAISKY 

&Filename.E 

&Filename .• K 

1--

128-135 
(80-87) 

136-143 
(88-SF) 

144-151 
(90-97) 

152-159 
(98-9F) 

160-167 
(A0,-A7) 

168-177 
(A8-B1) 

178-187 
(B2-BB) 

I 
188-197 
(BC-CS) 

198 
(C6) 
199-201 
(C7-C9) 

202-203 
(CA-CB) 
204-211 
(CC-D3) 

212-217 
(D4-D9) 

218-223 
(DA-DF) 

224-2271 
(EO-E3) 
232-2352 
(ES-EB) 

1236+ 
I (EC-end) 

Cylinder overflow control record (COCR). 

Current track index normal entry count 
field. 

Current track index overflow entry count 
field. 

Current prime data record count field. 

current overflow record count field. 

tTrack index normal entry data field. 
I 
I 
!Current overflow record sequence-link field. 
I 
I 
!Current track index overflow entry data 
I field. 
I 
X1 01 1 - Add to EOF. 
X102 1 - Add to independent overflow area. 
Overflow control bytes (CCH). 

High HR on overflow track. See Figure 29. 

Volume upper limit for prime data records 
(!!BBCCHHR). See Figure 30. 

CLC O(&KEYLEN,13),0(6) - Unblocked 
CLC p(&KEYLEN,13),&KEYLOC-1(6) - Blocked 
Utility CLC for key. 

!!VC O(&KEYLEN,13) ,0(12) - Unblocked 
MVC O(&KEYLEN,13),&KEYLOC-1 (12) - Blocked 
Utility MVC for key. 
First entry in DSKXTN table (logical unit, 
cell number). 
4X 1 FF 1 - End of DSKXTN table. 

Key area for add only. Number of bytes 
depends on key length, KEILEN. 

11 Each entry in the DSKXTN table is four bytes long. The minimum number of entries 
I is two. There is one entry per extent. 
12 Location of the end-of-table indicator depends on length of DSKXTN table. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L-- __J 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 33. DTFIS ADDRTR Table (Part 7 of 7) 
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The ISMCD (Indexed-Sequential Module) macro 
instruction must be included for each logic 
module required to support each DTFIS macro 
in a particular problem program. The logic 
modules are described by an ISMOD header 
entry and a series of parameter entries. 
see VSEL!£Y~~£~~ ~Yn£112n§ Mac!Q ~~~~~~ 
for an explanation of the parameters. 

The following imperative macros use the 
logic in the ISMOD: 

ESETL 
GET 
PUT 
READ 
WAITF 
WRITE, KEY 
WRITE, NEWKEY 

The logic for the other imperative macros 
used by ISAM (ENDFL, ESETL, SETFL and SETL) 
is fcund in various B-transient routines. 
Flowcharts for ISFMS are in alphabetical 
order by macro within function. The 
functions appear in the following sequence: 

LOAI: 
ADD 
RETRVE, RANDCM 
RETRVE, SEQNTL 
ADDRTR 

This section does not discuss each of these 
macros separately but, instead, presents 
them in the context of a particular 
function .• 

REENTERABLE MODULE: A reenterable module is 
a-logic-module-that can be asyn£g!QilQY21I 
used, or shared, by more than one file. 
ISMOD is made reenterable by inclusion of 
the RDONLY=YES parameter in the ISMOD macro 
instruction. The RDONLY (read-only) 
parameter assures, regardless of the 
processing requirements of any file(s) 
using the module, that the generated logic 
module is never modified in any way. This 
feature is i~plemented through the 
establishment of unique (one for each task 
using the module) save areas external to 
the logic module. Each save area must be 
72 bytes and doubleword aligned. The save 
area for ISMOD contains general registers 
2-14, the last cverflcw record address, the 
new overflow record address, and a work 
area for the channel program builder. A 
task must provide the address of its unique 
save area in register 13 before an 
imperative macrc is issued to the file and 
a logic module is entered by the task. 

ERRCR CFTION EXTENSIONS: When ERREXT is not 
specified-and-an-unrecoverable I/O error 
occurs, ISFMS indicates this error in 
Filename.C and returns to the problem 
program.. Control is returned to ISFMS only 
by issuing another macro instruction. 

When ERREXT is specified and an 
unrecoverable I/O error occurs, bit 0 of 
Filename.c is set on. Also, byte 2, bit 2 
of the CCB in the DTF is set on when data 
transfer has not occurred. The. problem 
program error processing routine should 
determine if data transfer occurred by 
checking the data transfer bit (byte 2, bit 
2) in the DTF. Information concerning the 
record being read or written and the 
operation being performed at the time of 
the error can be found in the 18-byte 
parameter list pointed to by register 1. 
See Figure 34 for a description of this 
parameter list. 

r 
I BytesfBitsf Contents 

-+l--+1-
0-3 IDTF address. 

4-7 

8-15 

16 

17 

0 
1 
2 
3 

4 
5 
6 
7 

I 
fMain storage address of the 
frecord in error. 
I 
IDASD address of record in 
ferror {MBBCCHHR), where Mis 
lthe extent sequence number and 
IR is the record number. R can 
fbe inaccurate if a read error 
occurred during a read of the 
highest level index. 

Record identification: 

Data. 
Track index .. 
Cylinder index. 
Master index. 

Type of operation: 

Not used. 
Not used. 
Write. 
Read. 

Command code of failing ccw. 

Figure 34. ERREXT Parameter List 

After checking for errors and taking 
corrective action if necessary, the problem 
program error processing routine can return 
to ISAM via the ERET macro. The ERET 
IGNORE or ERET SKIP macro returns to ISAM 
to ignore the error condition and process 
the record. The ERET RETRY returns to ISAM 
to make another attempt to read or write 
the record. 

Motei The ERREXT coding is not designed to 
handle irrecoverable errors that are posted 
in Filename.c. Examples of irrecoverable 
errors are No Record Found, Prime Data Area 
Full, Master Index Full, and so on. 

~g~BL~ ~QFFE]INQi Double buffering is 
meaningful only when creating the file or 
sequentially retrieving from the file. If 
IOAREA2=YES is specified as an ISMOD macro 
parameter, and the presence of two I/O 
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areas is indicated in the DTF table, 
overlapping of I/O with processing is 
provided for. the load cr.eate and sequential 
retrieve functicns. 

ISAM~MACRO INSTFUCTIONS TO LOAD OR EXTEND A 
DASD FILE 

The function of originally loading a file 
of presorted records onto DASD, and the 
function of extending the file by adding 
new presorted records beyond the previous 
high record, are the same. Both are 
considered a LOAD operation (specified by 
the DTFIS entry IOROUT), and they both use 
the same macro instructions in the problem 
program. However, the type field in the 
DLBL card must specify .ISC for load 
creation and ISE for load extension. 

The areas of the volumes used for the 
file are specified by job control EXTENT 
cards. The areas are: the prime data area 
where the data records are written, a 
cylinder index area where the user wants 
ISAM to build the cylinder index, and a 
master index area if a master index is to 
be built (specified by the DTFIS entry 
MSTIND). 

During the load operation, ISAM builds 
the track, cylinder, and master (if 
specified) indexes. 

Three differert macro instructions are 
always required in the problem program to 
load original or extension records into the 
logical file on DASD. 

The SETFL (set file load mode) macro 
instruction causes ISAM to set up the file 
so that the load or extension function can 
be performed. When loading a file, SETFL 
preformats the last track of each track 
index; but when extending the file, SETFL 
preformats only the last track of the last 
track index plus each new track index for 
the extension of the file. This allows 
prime data on a shared track to be 
referenced even though no track index 
entries exist on the shared track. 

This macro must be issued whenever the 
file is to be leaded or extended. 

When a WRITE macro instruction with the 
parameter NEWKEY is issued in the problem 
program between a SETFL instruction and an 
ENDFL instruction (the third macro required 
for loading), it causes ISAM to load a 
record onto DASI. 

Before issuing the WRI~E instruction, 
the problem program must store the key and 
data portions of the record in a work area 
(specified by DTFIS WORKL). The ISAM 
routines construct the I/O area by moving 
the data record to the data area, moving 
the key to the key area, and building the 
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count field. When the I/O area has been 
filled, ISAM transfers the records to DASD 
storage and then constructs the count field 
for the next record. The WAITF macro 
should not be used when loading or 
extending an ISAM file. 

Before records are transferred, ISAM 
performs both a sequence check (to ensure 
that the records are in order by key) and a 
duplicate-record check. 

After each WRITE is issued, ISAM makes 
the ID of that record or block available to 
the problem program. The ID is located in 
an 8-byte field labeled Filename.H. 

As records are loaded on DASD, ISAM 
writes track index entries each time a 
track is filled, writes a cylinder index 
entry each time a cylinder is filled, and 
writes a master index entry (if DTFIS 
MSTIND,is specified) each time a track of 
the cylinder index is filled. 

The ENDFL macro performs an operation 
(similar to a CLOSE) for the file that has 
been loaded. It writes the last block of 
data records, if necessary, and then writes 
an end-of-file record after the last data 
record. It writes any index entries that 
are needed. It also writes inactive track 
index entries for the unused portion of the 
prime data extent for the 2311 device type. 
For DASD types other than 2311, only the 
remaining portion of the last cylinder 
containing prime data records has inactive 
track index entries. 

When extending or adding to a file, the 
user is responsible for checking byte 16, 
bit 7 of the DTF to determine whether the 
correct blocksize has been specified. 

ISAM MACRO INSTRUCTIONS FOR ADDING RECORDS 
TO A FILE 

After a file has been organized on DASD, 
new records can be added to the file. Each 
record is inserted in the proper place 
sequentially by key. This function is 
provided by specifying ADD or ADDRTR in the 
DTFIS entry IOROUT. 

The file can contain either blocked or 
unblocked records, as specified by the 
DTFIS entry RECFORM. When the file 
contains blocked records, the user must 
provide ISAM with the location of the key 
field that is provided through the DTFIS 
entry KEYLOC. The records to be inserted 
are written one record at a time. The 
records must contain a key field in the 
same location as the records already in the 
file. Whenever the addition of records is 
to follow sequential retrieval (ADDRTR), 
the macro instruction ESETL must be issued 
before a record is added. 
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Two macro instructions, WRITE NEWKEY and 
WAITF are used in the problem program for 
adding records to a file. 

Before the WRITE macro is issued for 
unblocked records, the program must store 
the record (key and data) to be added into 
a work area specified in the DTFIS entry 
WORKL. For blocked records, the program 
must store only the data (the key is 
assumed to be a part of the data). Before 
any. records are transferred, ISFMS checks 
for duplicate record keys_ If no 
duplication is found, ISAM inserts the 
record in the file. 

To insert a record into a file, ISAM 
performs an index search at the highest 
level index. This search determines if the 
record to be inserted can be placed within 
the file, or if it is higher than the last 
record on the file. 

If the record can be inserted within the 
file, searching of the master index (if 
available), the cylinder index, and the 
track index determines the appropriate 
lo.caticn to insert the record. 

For an entry to an unblocked file, an 
equal/high search is performed in the prime 
data area of the track. When a record on 
the track is found that is equal to or 
higher than the record to be inserted, the 
record is read from the track and placed in 
storage (in the I/O area). The two records 
are compared to see if a duplicate record 
is found. If a duplicate record is found, 
that information is posted to the user in 
the DTF table at Filename.c. If no 
duplicate is found, the appropriate record 
(in the user's work area) is written 
directly on the track. The record (just 
displaced from the track) in the I/O area 
is moved by ISAM to the user's work area. 
The next record on the track is read into 
the I/O area. 

Then, the record in the work area is 
written on the track. Succeeding records 
are shifted until the last record on the 
track is set up as an overflow record. If 
the ADD I/O area (IOAREAL) is increased to 
permit the reading or writing of more than 
one record on DASD at a time, an equal/high 
search is performed in the prime data area 
of the track. When a record on the track 
is found that is equal to or higher than 
the record to be inserted, as many records 
as can fit into the I/O area specified in 
the DTFIS operand IOAREAL are read from the 
track and placed in storage (in the I/O 
area). 

The record to be added is compared to 
existing records in the I/O area. If a 
duplicat~ key is found, the condition is 
posted to the .user in the DTF table 
Filename.c. If no duplicate is found, the 
records are shifted in storage, leaving the 
record with the highest key remaining in 
the user's work area. The other records 

are rewritten directly onto the track. Any 
remaining record(s) on the track are then 
read into the I/0 area. The process 
continues until the last record on the 
track is set up as an overflow record. 

This last record is then written into 
the appropriate overflow area, and the 
appropriate track index entries are 
updated. This is the cylinder overflow 
area, if CYLOFL has been specified for this 
file and the area has not been filled. 

If the cylinder overflow area is filled, 
or if only an independent overflow area has 
been specified by a job control EXTENT 
card, the end record is transferred to the 
independent overflow area. If an 
independent overflow area has not been 
specified (or is filled) and the cylinder 
overflow area is filled, there is no room 
available to store the overflow record. 
ISAM posts this condition in the DTF table 
at Filename. c. 

In all cases, before any records are 
written, ISAM determines if 'room is 
available. 

For an entry to a blocked file, the work 
area, WORKL, is required in the DTFIS 
entries. Each record to be added must 
contain a key field in the same location as 
the records already in the file. The 
high-order position of this key field, 
relative to the leftmost position of the 
logical record, must be specified to ISAM· 
by the user. The DTFIS entry KEYLOC is 
used for this specification. 

When the WRITE macro is issued in the 
problem program, ISAM first locates the 
correct track by referring to the necessary 
master (if available), cylinder, and track 
indexes. Then, a search on the key areas 
of th.e DA SD records on the track is made to 
locate the desired block of records. The 
block of records (or as many as will fit 
into the I/O area if IOAREAL has been 
increased for reading and writing more than 
one record on DASD at a time) is read into 
the I/O area. ISAM then examines the key 
field within each logical record to find 
the exact position in which to insert the 
new record and to check for duplication of 
records. If duplication of keys exists, 
the condition is posted in Filename.c. If 
the key of the record to be inserted 
(contained in the work area WORKL) is low, 
it is exchanged with the record presently 
in the block. 

This procedure continues with each 
succeeding record in the block until the 
last record is moved into the work area. 
!SFMS then updates the key area of the DASD 
record to reflect the highest key in the 
block. If the IOAREAL has been increased, 
succeeding blocks in the I/O area are also 
updated. The block (or blocks) is then 
written back onto DASD. The remaining 
blocks on the track are similarly processed 
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until the last logical record on the track 
is moved into the work area. This record 
is then set up as an overflow record with 
the proper sequence-link field and moved to 
the overflow area. The indexes are updated 
and ISAK returns to the problem program for 
the next record to be added. If the 
overflow area is filled, the information is 
posted in Filename.c. 

If the proper track for a record is an 
overflow track (determined by the track 
index), ISAK sear¥hes the overflow chain 
and checks for duplication. If no 
duplication is found, ISAM writes the 
record, preceded by a sequence-link field 
in the data area of the DASD record, and 
adjusts the appropriate linkages to 
maintain sequential order by key. ISAM 
writes the new record in either the 
cylinder overflew area or the independent 
overflow area. If these areas are filled, 
the user is notified by a bit in 
Filename.c. 

If the new record is higher than all 
records presently in the file (end-of
file), ISAM checks to determine if the last 
track cont~ining data records is filled. 
If it is Jfot, the new record is added, 
replacing the end-of-file record. The 
end~of-file record is written in the next 
record location on the track, or on the 
next available prime data track. Another 
track must te available within the file 
limits. If the end-of-file record is the 
first record on any track, the new record 
is written in the appropriate overflow 
area. After each new record ii inserted in 
its proper location, ISAM adjusts all 
indexes that are affected by the addition. 

The WAITF macro instruction is issued to 
ensure that the transfer of a record has 
been completed. 

This instruction must be issued before 
the problem program attempts to process an 
input record or build another output record 
for the file concerned. The program does 
not regain control until the previous 
transfer of data is complete. 

ISAM MACRO INSTRUCTIONS FOR RANDOM 
RETRIEVAL 

When a file has been organized by ISAM, 
records can be retrieved in random order 
for processing and/or updating. ·Retrieval 
must be specified in the DTFIS entry IOROUT 
(IOROU'I=RETRVE or IOROUT=ADDRTR) • Random 
processing must be specified in the DTPIS 
entry TYPEFLE=RANDOM. . 

Because random reference to the file is 
by record key, the problem program must 
supply the key of the desired record to 
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ISAM. To do this, the key must be stored 
in the storage key field specified by the 
DTFIS entry KEYARG. The specified key 
designates both the record to be retrieved 
and the record to be written back into the 
file in an updating operation. Records 
added to the file between the READ and the 
WRITE macro for a particular record to be 
updated can result in a lost record and a 
duplicate key. 

Three macro instructions (READ KEY, 
WRITE KEY and WAITF) are available for use 
in the problem program for retrieving and 
updating records randomly. 

The READ KEY instruction used in 
conjunction with WAITF macro instruction 
causes ISAM to retrieve the specified 
record from the file. 

To locate the record, ISAM searches the 
indexes to determine the track on which the 
record is stored, and then searches the 
track for the specific record. When the 
record is found, ISAM transfers it to the 
I/O area specified by the DTFIS entry 
IOAREAR. The ISAM routines also move the 
record to the specified work area if the 
DTFIS entry WORKR is included in the file 
definition. 

When records are blocked., ISAM transfers 
the block that contains the specified 
record to the I/O area. It makes the 
individual record available for processing 
either in the I/0 area or the work area (if 
specified). For processing in the I/O 
area, ISAM supplies the address of the 
record in the register specified by DTFIS 
IOREG. The ID of the record can be 
referenced by using Filename.G. 

The WRITE instruction with the parameter 
KEY is used in conjunction with the WAITF 
macro instruction for random updating. It 
causes ISAM to transfer the specified 
record from main storage to DASD storage. 

ISAM rewrites the record retrieved by 
the previous read instruction for the same 
file. The record is updated from the work 
area, if one is specified; otherwise, from 
the I/O area. The key need not be 
specified again a~ead of the WRITE 
instruction. 

The WAITF macro instruction is issued to 
ensure that the transfer of a record has 
been completed. This instruction must be 
issued before the problem program attempts 
to process an input record or build another 
output record for the file concerned. The 
program does not regain ccntrol until the 
previous transfer of data is complete. 

The WAITF instruction posts any 
exceptional information in the DTFIS table 
at Filename. c. 
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ISAM MACRO INSTRUCTIONS FOR SEQUENTIAL 
RETRIEVAL 

When a file has been organized by ISAM, 
records can be retrieved in sequential 
order by key for processing and/or 
updating. The DTFIS entry IOROUT=RETRVE 
must be specified. Sequential processing 
must be specified in the DTFIS entry 
TYPEFLE=SEQNTL. 

Although records are retrieved in order 
by key, sequential retrieval can start at a 
record in the file identified either by key 
or by the ID (identifier in the count 
field) of a reccrd in the prime data area. 
Sequential retrieval can also start at the 
beginning of the logical file. The user 
specifies, in SETL, the type of reference 
he will use in the problem program. 

Whenever the starting reference is by 
key and the file contains blocked records 
(RECFOEM=FIXEL~), the user must also 
provide ISAM with the position of the key 
field within the records. This is 
specified in the DTFIS entry KEYLOC. To 
search for a record, ISAM first locates the 
correct block by the key in the key area of 
the DASD record. (The key area contains 
the key of the highest record in the 
block.) Then, ISAM examines the key field 
within each reccrd in the block to find the 
specified record. 

Four macro instructions (SETL, GET, PUT 
and ESETL) are available for use in the 
problem program for retrieving and updating 
records sequentially. 

The SETL (set limits) macro instruction 

r-----

initiates the mode for sequential retrieval 
and initializes the ISAM routines to begin 
retrieval at the specified starting 
address. It requires two parameters. The 
first operand (Filename) specifies the name 
of the file (specified in the DTFIS header 
entry) from which records are to retrieve·d. 

The second operand specifies where 
processing is to begin. If the user is 
processing by the record ID, the operand 
Idname or (r) specifies the symbolic name 
of the main-storage field in which the user 
supplies the starting (or lowest) reference 
for ISAM use. The symbolic field contains 
information as shown in Figure 35. If 
processing is to begin with a key supplied 
by the user, the second operand is KEY. 
The key is to be supplied by the user in 
the field specified by the DTFIS entry 
KEYARG. If the specified key is not 
present in the file, an indication will be 
given at Filename.c. 

The second operand BOF specifies that 
retrieval is to start at the beginning of 
the logical file. 

Selected groups of records within a file 
containing identical characters or data in 
the first locations of each key can be 
processed by specifying GKEY in the second 
operand. The GKEY specification allows 
processing to begin at the first record (or 
key) within the desired group. The user 
must supply a key that will identify the 
significant (high order) bytes of the 
required group of keys. The remainder (or 
insignificant bytes) of the key must be 
padded with blanks, binary zeros, or bytes 
lower in collating sequence than any of the 
insignificant bytes in the first key of the 
group to be processed. The problem program 

IByte Identifier I Contents Information 
1-- --------+--------- -----------
' 0 M ( 2-245 !Extent sequence number of the volume in which 
I I I lthe starting record is located. 
1------+---- -----------+-
11- 2 I E,E I 0,0 (for disk) (Always zero for disk. 
1-- --------+-- ----+-
13- 4 c,c I 0,1-199 (for (Cylinder number for disk. 
I I 2311/2314/2319) I 
I I 0-403 (for 3330) I 
I I 0-347 (for 3340 I 
I I with 35MB) I 
I I 0-695 (for 3340 I 
I I I with 70MB) I 
!-----+---------+ ---+ 
(5-6 I H,H I 0,0-9 (for 2311) f Head position for 2311, 2314, 2319, 3330, and 
I I I 0,0-19 (for f3340 disks. 
I I I 2314/2319) I 
I I 10,0-18(for3330)1 
I I I with 70MB) I 
l-----+--------+-----------+-
17 I E I 1-254 I Record location. 
'-- ------------------------------' 
Figure 35. Pointer to First Record to be Processed by Sequential Retrieval 
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must determine when the generic group is 
completed. Otherwise, ISAM continues 
through the remainder of the group. 

This method also allows starting at a 
key equal to or greater than the one 
specified in the DTFIS entry KEYARG without 
getting an error indication in Filename.c. 

The GET macrc instruction causes ISAM to 
retrieve the next record in sequence from 
the file. It can be written in either of 
two forms, depending on where the record is 
to be processed. 

The first form is used if records are to 
be processed in the I/O area (specified by 
DTFIS IOAREAS). It requires only one 
parameter, which is the name of the file 
from which the record is to be retrieved. 
ISFMS transfers the record from this file 
to the I/O area, and the record is 
available for the execution of the next 
instruction in the problem program. The 
key is located at the beginning of IOAREAS ' 
and the register (IOREG) points to the 
data.. If blocked records are specified, 
ISAM makes each record available by 
supplying its address in the register 
specified by the DTFIS entry IOREG. The 
key is contained in the record. 

The second fcrm of the GET instruction 
is used if records are to be processed in a 
work area (DTFIS specifies WORKS). It 
requires two parameters both of which can 
be specified as symbols or in register 
notation. The first is the name of the 
file, and the second is the name of the 
work area. When register notation is used, 
workname should not be preloaded into 
register 1. The record is available for 
the execution of the next program 
instruction. 

If blocked records are specified in the 
file definition, each GET that transfers a 
block of records to main storage will, if 
necessary, also write the preceding block 
back into the fiie in its previous block 
location. GET writes the preceding block 
if a PUT instruction has been issued for at 
least one of the records in the block. If 
no PUT instructions have been issued, 
updating is not required for this block, 
and GET does not cause the block to be 
rewritten. Whenever an unblocked record is 
retrieved from the prime data area, ISAM 
supplies the ID cf that record in the field 
addressed by Filename.H~ If blocked 
records are specified, ISAM supplies the ID 
of the block. The PUT macro instruction is 
used for sequential updating of a file, and 
causes ISAM to transfer records to the file 
in sequential order. PUT returns a record 
that was obtained by a.GET. It can be 
written in either of two forms, depending 
on where records are processed. 

The first form is used if records are 
processed in the I/O area (specified by 
DTFIS IOAREAS). It requires only the name 

120 LIOCS Volume 3 DAM and ISAM 

Licensed Program - Property of IBM 

of the file to which the records are to be 
transferred. 

The second form of the PUT instruction 
is used if records are processed in a work 
area. It requires two parameters, both of 
which can be specified either as a symbol 
or in register notation. The first is the 
name of the file, and the second is the 
name of the work area. When register 
notation is used, workname should not be 
loaded into register 1. The work area name 
may be the same as that specified in the 
preceding GET for this file, but this is 
not required. ISAM moves the record from 
the work area specified in the PUT 
instruction to the I/O area specified for 
the file in the DTFIS entry IOAREAS. 

When unblocked records are specified, 
each PUT writes a record back' onto the file 
in the same location from which it was 
retrieved by the preceding GET for this 
file. Thus, each PUT updates the last 
record that was retrieved from the file. 
If some records do not require updating, a 
series of GET instructions can be issued 
without intervening PUT instructions. 
Therefore, it is not necessary to rewrite 
unchanged records. 

When blocked records are specified, PUT 
instructions do not transfer records to the 
file. Instead, each PUT indicates that the 
block is to be written after all the 
records in the block have been processed. 
When processing for the block is complete 
and a GET is issued to read the next block 
into main storage, that GET also writes the 
completed block back into the file in its 
previous location. If a PUT instruction is 
not issued for any record in the block, GET 
does not write the completed block. The 
ESETL macro instruction writes the last 
block processed, if necessary, before the 
end of file. The ESETL (end set limit) 
macro instruction ends the sequential mode 
initiated by the SETL macro. If blocked 
records are specified, ESETL writes the 
last block back if a PUT was issued. 

Bot~l If ADDRTR and/or RANSEQ are specified 
in the same DTF, ESETL should be issued 
before issuing a READ or WRITE. Another 
SETL can be issued to restart sequential 
retrieval. 

Q!2j~£ti~~ To validate IOAREAL address 
limits and DTFIS table limits. To reset 
error indicators in DTF table. To pad key 
field and write partially filled block if 
present. To write EOF record. To write TI 
(track index) entries, CI (cylinder index 
entry, and MI (master index) entry if 
needed. To compute number of bytes used in 
the highest level index used. To write 
track index inactive entries if needed. 
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En!!~l From the ENDFL macro expansion. 

E!i1£1. To the second phase of the ENDFL 
macro, $$BENDFF. 

n~!hOdl This phase first validates the 
address limits Of IOAREAL and the DTFIS 
table via an SVC 26. It then resets error 
indicators in the DTP table for prime data 
area full, duplicate record, and sequence 
error. It checks for a partially filled 
blocked record. If one is present, it pads 
the key field with all X'F's and writes the 
partially filled block. 

A series of tests is made to determine 
the location of the last prime data record 
written. If the record was not the last 
record on the track, the last track full 
indicator is set off. If the record was 
the last record on the track, the address 
in the ID field of IOAREAl is modified. If 
space is available in the prime data area, 
the EOF record is written. If enough space 
is not available for the EOF record, this 
condition is posted at Filename.C in the 
DTF table. 

A test is made to determine if the last 
prime data track was full. If not, this 
routine writes the track index normal entry 
and the track index overflow entry. It 
also writes the cylinder index normal 
entry, and (if the master index is being 
used) the master index normal entry. If 
the last prime data track was full, and the 
last track index record number was not o, 
this routine writes a cylinder index normal 
entry and a master index normal entry, if 
the master index is being used. 

If the last track index record number 
was zero, but the track was not O, a 
cylinder index normal entry is written. If 
the last track index track was O, and the 
cylinder index record is not the last 
record on the track, a master index normal 
entry is written (if the master index is 
being used). Otherwise, pointers are set 
to the lower liwit of the highest index 
level being used. 

The routine then computes the total 
number of bytes used in the normal entries 
of the highest level index being used~ 

When the total number of bytes in the 
highest level index has been determined, 
this phase formats the track index inactive 
entries and then tests to determine if 
there are more track index records on the 
cylinder. If so, track index inactive 
entries are written until there are no more 
records on the cylinder. A test is made 
for the device type. If the device is a 
2311, this routine continues to write track 
index inactive entries until the end of the 
prime data extent is reached, keeping a 
count of the number of cylinders containing 
track index inactive entries. For a DASD 
other than 2311, this phase does not format 
any more track index inactive entries. 

When there are no more track index 
inactive entries to be written, the address 
of the DTF is saved for the next phase, and 
this phase exits to phase $$BENDFF. 

Q.!U~£ti~~l To write cylinder and master 
index inactive entries for any unused 
cylinders. To write cylinder index and 
master index dummy end entries. To write 
cylinder index and master index dummy 
chained entries. 

~ntryi From the first phase of the ENDFL 
macro, $$BENDFL. 

Exits: To the problem program via an SVC -,.,-::---

nethQ~l This transient routine first 
formats the cylinder index inactive entry. 
Using the count of the number of cylinders 
containing track index inactive entries, as 
determined by $$BENDFL, this routine writes 
cylinder index inactive entries for the 
unused cylinders,. While the inactive 
entries are being written, a count is kept 
of the number of tracks containing cylinder 
index inactive entries. After the last 
cylinder index inactive entry is written, a 
cylinder index dummy end entry is written. 

The routine then tests to determine if 
the master index is being used. If it is, 
master index inactive entries are written 
using the count of cylinder index tracks 
containing inactive entries. One master 
index inactive entry is written for each 
track of cylinder index inactive entries. 
After the last master index inactive entry 
is written, this routine writes a master 
index dummy end entry. 

At the end of each master index or 
cylinder index cylinder, there is a master 
index or cylinder index dummy chained entry 
that points to the next master index or 
cylinder index cylinder. In ether words, 
the last record on the last track of a 
cylinder of cylinder index records points 
to record 0 on track 0 of the following 
cylinder if it is also in the cylinder 
index extent. After the dummy end entries 
have been written, tnis routine writes 
dummy chained entries, if any, for the 
cylinder index, and for the master index, 
if it is being used. · 

When the dummy chained entries have been 
written, this phase exits to the problem 
program via an SVC 11. 
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1§!~ 1£!Ql ~Il!1 ~s£!2r Pha~g 1 = 
!!~§1111, £hs!!~ Ql=QI 

Q£j~£!i~~ To validate D~FIS table limits 
and IOAREAL limits. To test for prime data 
on data cell and disk devices. To 
determine the r.umber of cylinders in the 
prime data extent, the maximum number of 
cylinder index entries in the cylinder 
index extent, ar.d to check if the cylinder 
index extent is too small. To check if the 
master index extent (if present) is too 
small. To build the basic ccw string for 
use by the" LOAD module and ENDFL 
transients. To move last prime data, track 
index, cylinder index, and master index 
record addresses to the DTF table. 

Jil!!I1. From the SETFL macro expansion. 

Exits: To the $$BSETFF for normal exit. To 
problem program (via svc 11) if cylinder 
index or master index extents are too 
small. 

Method: Thi~ B-transient first validates 
the-address limits of IOAF.EAL and the DTFIS 
table. It then tests whether the prime 
data is on a data cell or disk device, and 
mo~es the address limits to the prime data 
control field of the DTF table. 

This phase then calculates 
prime data extents minus one. 
number of cylinders minus one 
calculated. 

the number of 
The total 

is then 

This phase next calculates the number of 
active records in the cylinder index, and 
compares this number with the total number 
of prime data cylinders minus 1. If the 
number of cylinders is greater than or 
equal to the number of cylinder index 
records, the cylinder index extent is too 
small and flags are set to indicate this 
condition. 

A test is then made to determine whebher 
the master index is being used. If it is, 
the total number of cylinder index records 
referenced by the master index is used to 
determine the number of cylinder index 
cylinders referenced by the master index. 
One dummy record per cylinder index 
cylinder is subtracted from the total 
number of cylinder index records. The 
result of this subtraction (number of 
cylinder index records referenced by the 
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master index) is compared to the total 
number of prime data cylinders minus one. 
If the number of prime data cylinders is 
greater than or equal to the number of 
cylinder index records, the master index is 
too small, and flags are set to indicate 
this condition. If the master index is not 
being used, this check is bypassed. 

The phase then checks to determine if 
either the cylinder index or master index 
extent is too small. If so, this phase 
returns to the problem program via an SVC 
11. If the extents are large enough, the 
record number of the track index dummy 
record is calculated, and the logical 
transient proceeds to build the ccw string 
shown in Figure 36. 

When the ccw string bas been completed, 
the seek/search address is set up. The 
lower limit address of the prime data area 
is moved to the seek/search address area, 
and a test is made to see if the file is to 
be extended. If so, the extension 
indicator in the DTF table is set on, and 
the address of the last prime data record 
is saved for $$BSETFF. LTIF.A (last track 
index record address) is initialized to the 
address of the last track index overflow 
entry. A test is made to see whether the 
upper limit address of the prime data 
extent has been increased. If so, an 
indicator is set for $$BSETFF, and the old 
prime data upper limit is moved to the 
seek/search address area. The upper limit 
address is initialized with the new prime 
data upper limit. 

A test is then made to see if the last 
prime data track is full. If it is not 
full, the last two track index entries must 
be rewritten during the load operation 
(since the highest key on the prime data 
track increases when new records are 
written). Therefore, the LTIRA is 
decreased to point to the track index 
entries for the previous track. The LCIRA 
(last cylinder index record number) and the 
LMIRA (last master index record number) are 
also decreased by one. (LMIRA is only 
decreased if the master index is being 
used.) $$BSETFF is then fetched. 

If the last prime data track is full, 
and it is not the end of the cylinder, the 
LPDRA (last prime data record address) is 
increased to record zero on the next track. 
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I ccw Built 
1--

I 
+--

Function 

1X'071, Address of Prime tata Lower 
!Limit, command Chaining, 6. 

1 Long seek. 
I 

IX• 31;.•, Address cf Prime Data Lower 
!Limit, Command Chaining, 5. 

!Search identifier equal for the beginning 
tof the prime data area. 

I . I 
1x 1 00•, Pointer to •-8, command 
!Chaining, -. 

I TIC to *-8. 
I 

I I 
IX'1D 1 , Address of IOAREAL, Suppress 
!Length Indicator, 16384. 
I 

!Write count, key and data in prime data area 
!If the verify option is specified, the command 
!chaining bit is set on in the flag field. 

If the verify option is specified, the following ccws are built in addition to those 
above. 

IX 1 31 1 , Address of Prime Data Lower 
!Limit, Command Chaining, 5. 
I 
1x 1 00 1 , Pointer to •-8, Command 
I Chaining, -. 
I 
IX 1 1E 1 , O, Suppress Length Indicator 
tand Data Transfer, 1. 
I 

!Search identifier equal. 
I 
I 
I TIC to *-8. 
I 
I 
!Read count, key and data to verify prime data 
!record written. No data is transferred to 
I main storage. 

Note: The shaded areas indicate ccws built for RPS only. 

Figure 36. CCW Chain Built by $$BSETFL to Write Prime Data Records 

A test is made to see whether the last 
track index entry address is the last 
record on the track index track. If so, 
the ITIEA is set to record zero on the next 
track. Then the LCIRA and the LMIRA are 
decreased by one, and $$BSETFF is fetched. 

If the last prime data track is full, 
and the cylinder is full, the LPDRA and the 
LTIRA are updated to the start of the next 
cylinder of the prime data extent. Since 
the last prime data cylinder is full, the 
last LCIRA is net changed. If the last 
cylinder index track is not full, the LMIRA 
is decreased by one. If the last cylinder 
index track is full, LMIRA is not changed. 

When all processing has been completed, 
this phase exits to phase $$BSETFF to 
initialize the CCW chain and I/O areas. 

Q~jg£1i~gi To initialize the ~cw chain and 
I/O areas required to write the last track 
index track in each cylinder of the prime 

data area and the COCR (cylinder overflow 
control record) , if the cylinder overflow 
option has been specified in the DTFIS 
table. 

~nt~yi From the first phase of the SETFL 
macro, $$BSETFL. 

Exit: To the third phase of the SETFL macro, $$BSETFG. 

HethQ~~ This phase first gets the key 
length from the DTFIB table and stores it 
in the count fields associated with the 
write count, key and data CCWs • These 
ccws are built to write up to 41 track 
index records with one EXCP. 

A track index dummy record is built in 
the user's IOAREAL and the number of 
cylinder overflow tracks in each cylinder 
is calculated and saved in the COCR data 
field. This phase then determines the 
correct Write Coun.t, Key and Data CCW to 
write the track index dummy record. when 
the correct CCW is found, the address of 
IOAREAL is moved to its data address field. 

A test is made to determine if the 
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cylinder overflow option has been 
specified. If it has, Record Zero (RO) in 
the track index contains a COCR. The COCR 
is found in the data area of RO. The COCR 
contains the address of the last overflow 
record on the cylinder and the number of 
tracks remaining in the cylinder overflow 
area. This phase initializes the COCR with 
the address of the first cylinder overflow 
track and the number of cylinder overflow 
tracks. 

It tests to determine if the track index 
records to be formatted are on track 0 of 
each cylinder. If so, the seek command 
code is changed to a NO-OP, the flag bits 
are set to indicate command chaining, the 
file protect indicator is reset and 
$$BSETFG is fetched for execution. All 
writing is done on track 0 with one EXCP. 
If the track index records are not on track 
O, a test for DASD file protect is made. 
If the DASO file protect feature is not 
present, flag bits of the seek CCW are set 
to indicate command chaining, the file 
protect indicator is reset and $$BSETFG is 
fetched for execution. All writing is done 
with one EXCP. If the file protect feature 
is present, the file protect indicator is 
left on and $$BSETFG is fetched. All 
writing is done with two EXCPs. If the 
cylinder overflew cption has not been 
specified, the file protect indicator is 
reset. All writing will be done with one 
EXCP. 

Q£j~£!i!~l To format last track index track 
in each prime data cylinder. To write COCR 
data if the cylinder overflow option has 
been specified. 

]~!!Yl From the second phase of the SETFL 
macro, $$BSETFF. 

]~i!l To problem program via an SVC 11 or 
to phase 4 of the SETFL macro, $$BSETFH, 
via an SVC 2, or to phase 3A of the SETFL 
macro, $$BSETFI, if RPS is supported. 

~g!h2Ql This logical transient phase first 
checks to determine wheth~r the file has 
been extended, but the prime data area 
upper limit has remained the same. If so, 
no formatting is required, and a branch is 
taken to read the last prime data record. 
If the file is being created or being 
extended with increased upper limit, this 
phase formats the last track index track in 
each prime data cylinder (1 track per EY.CP 
through use of an extended ccw chain) , and 
writes the COCR data for each cylinder if 
the cylinder overflow option is specified. 
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Qbje£1i~l To build an RPS ccw chain for 
the load function if RPS is supported, and 
to initialize the remaining DTF fields. 

~nt~Yl From the third phase of the SETFL 
macro, $$BSETFG. 

~xi11 To the problem program via an SVC 11 
or to phase 4 of the SETFL macro, $$BSETFH, 
via an SVC 2. 

~ethQgl If the DTF is an RPS type DTF, the 
Load CCW chain is built in the DTF 
extension with embedded RPS ccws. Then 
this phase tests to determine whether the 
file is being extended or created. If the 
file is being created, the seek/search 
address is set up, the count field of the 
IOAREAL is initialized with the address, 
key length and data length of the last 
prime data record. The CCB is initialized 
with the address of the ccw chain. 

If the file is being created, the block 
position address is set with the current 
logical record address. The logical record 
counter is saved in the DTF table, the CCB 
is initialized with the address of the CCW 
chain, and this phase exits to the problem 
program via an SVC 11. 

If the file is being extended, $$BSETFH 
is fetched via an SVC 2. 

QEj~£!i~l For extension of file, to read 
the last prime data record so that keys may 
be compared by the ISMOD macro. 

]ntry1 From the third phase of the SETFL 
macro, $$BSETFG. 

]~i1l To problem via an SVC 11. 

~eth2g1 For extension of file, this phase 
reads the last prime data record (the 
address was saved by the first phase, 
$$BSETFL). This provides keys for a 
comparison in the load operation. If the 
records are blocked and the last block was 
not .filled by a previous load operation, 
this phase finds the padded record and sets 
the block position address to load the next 
prime data record at the location of the 
padded record. If the records are blocked 
and the last block is full, this phase 
reads the last cylinder index entry to 
obtain the highest key of the load file and 
sets the block position address to load the 
next prime data record at the location of 
the data in IOAREAL. 
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Qhj§£1i!~l To ensure that keys are in 
ascending sequence. To write prime data 
record in correct location. To write track 
index entries, cylinder index entry and 
master index entry, if necessary. 

~ll1£~1 From the WRITE, NEWKEY macro 
expansion. 

~.!411 To problem program via return 
register 14. 

Method: This routine first tests switches 
in-the-DTF table to determine if the prime 
data area is full or if the cylinder/master 
index is too small. If either condition 
exists, this routine exits to the problem 
program via linkage register 14. A test is 
then made to determine if IOAREA2=YES is 
specified as an ISMOD macro parameter 
option. If IOAFEA2 is specified and the 
presence of two I/O areas is indicated in 
the DTF table to allow overlapping of I/O 
with processing while creating the file, 
this routine gets the addresses of IOAREAL 
and IOAREA2 and determines if the ENDFL 
macro was issued. If it has been issued, a 
wait for I/O completion and a test for 
ERREXT=YES are made. If ERREXT is 
specified, additional error conditions can 
be returned to the problem program, thus 
giving the user greater flexibility in 
attempting to continue processing. 

If IOAREA2 is net specified or if the 
ENDFI macro was not issued, a test is made 
to determine if the current record is the 
first record in the file. If it is the 
first record in the file, a test for 
IOAREA2=YES is made. If IOAREA2 is 
specified and there are two I/O areas, the 
traffic bit in the CCB is turned on and the 
IOAREA2 address constant is relocated. If 
IOAREA2 is not specified or if the current 
record is not the first record in the file, 
the current key is moved to the I/O area 
and a test is made to determine if the 
previous key is lower than the current key. 
If the previous key is not lower, a test 
for duplicate keys is made. If the keys 
are equal, a duplicate record indicator is 
set at Filename.c. If the current key is 
lower than the previous key, an 
out-of-sequence indicator is set at 
Filename.c. Control then returns to the 
problem program. 

If the previous key is lower than the 
current key, the current key and data are 
moved to the I/O area, the prime data 
record count and logical record count are 
updated by 1 and a test is made to 
determine if this is the first logical 
record in the block. If it is the first 
logical record, the record number in the 
count field of the I/O area is updated. If 
IOAREA2 is specified, a test for a full 
block is made. If the block is not full, 
the logical record count and the block 

position address are saved and control 
returns to the problem program. 

If the block is full, the logical record 
count is reset to 0 and a test for 
IOAREA2=YES is made. If IOAREA2 is 
specified, the addresses of the two I/O 
areas are interchanged and saved in the DTF 
table. The I/O area data address is saved 
as the block position address, and a test 
for ERREY.T=YES is made. If ERREXT is 
specified, the record type in the parameter 
list is set to indicate data. A test for 
IOAREA2=YES is made. If IOAREA2 is 
specified and there are two I/O areas 
present, the prime data record ID is 
updated again and a prime data record from 
the second I/O area is written. If IOAREA2 
is not specified, a prime data record from 
IOAREAL is written. 

!i otg..;_ The preceding process works for both 
blocked and unblocked records. 

A check is then made to determine if the 
data record was written on a shared track. 
If it was written on a shared track, and it 
was not the last record of a shared track, 
control returns to the problem program. If 
the record was the last on a shared track, 
a test for IOAREA2=YES is made. If IOAREA2 
i's specified, a wait for I/O completion is 
made. The track index normal entry is then 
initialized to indicate a shared track 
index entry. 

If the record was not written on a 
shared track and it was not the last record 
on the prime data track, control returns to 
the problem program. If the end of the 
prime data has been reached, a test for 
IOAREA2=YES is made. If IOAREA2 is 
specified, a wait for I/O completion is 
made and a test for ERREXT=YES is made. If 
ERREXT is specified, the record type in the 
parameter list is set to indicate track 
index. The track index normal and overflow 
entries are written and the last track 
index record address is saved. 

Tests are then made for end of cylinder. 
If the last prime data record written was 
not the next-to-last or last record on the 
cylinder, the current prime data track 
number is updated by 1 and control returns 
to the problem program. If the record was 
the next to last record in the cylinder, a 
test is made for the end of the prime data 
extent. If the end of the extent has not 
been reached, the prime data track number 
is increased and control returns to the 
problem program. If it is the end of the 
extent, the end-of-extent indicators in the 
DTF table are set and control returns to 
the problem program. 

If the record was the last prime data 
record on the cylinder, a test for 
ERREXT=YES is made. If ERREXT is 
specified, the record type in the parameter 
list is set to indicate cylinder index. A 
cylinder index entry is then written and 
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the last cylinder record address is 
updated. If a master index is being used, 
a master index entry is written if: 

1. The cylinder index entry is the next to 
last track in the cylinder. 

2. The cylinder index is the last record 
on the track. Before the master index 
entry is written, a test for ERREXT=YES 
is made. If ERREXT is specified, the 
record type in the parameter list is 
set to indicate master index. 

Next, this routine tests for the end of the 
prime data volume. If end of volume has 
been reached, the extent sequence number is 
updated by 1 and the seek/search address is 
modified to the beginning address of the 
volume. If it is not the end of volume, 
the address in the seek/search area is 
updated, and the last track index record 
address and the address in the count field 
of the I/O area are modified. (This 
modification also occurs for end of prime 
data volume.) !his routine then exits to 
the problem program via return register 14. 

l~A~ !]]i !AllI ~£~2· £hart§ ~A=~] 

Q~j~£1i~l To add a record to an indexed 
sequential file, adjusting the indexes and 
other records as necessary. 

J!!.:!:~I.l From ·the WAITF macro expansion. 

Exit: To the problem program via linkage 
register 14. 

n~!.!!~£1 This routine first tests for 
ERREXT=YES. If ERREXT is specified, 
additional error conditions can be returned 
to the problem program, thus giving the 
user greater flexibility in attempting to 
continue processing. A~ter waiting for the 
completion of the I/O operation, this 
routine determines the type of add function 
to be performed. The three types of add 
functions are: 

• Normal add to the prime data area 
• Add to the overflow area 
• EOF add,. 

NO!'.J!!li Adg !~ !.!!~ f!'.i.!!!~ .Ril~ Ar!it~i If a 
normal add to the prime data area is 
required, this routine determines if the 
record is to be added to the last prime 
data track. If it is and the last prime 
data track is full, the overflow record 
address is calculated, and EXCP is issued 
to search and read. the prime ~ata track to 
determine the pcint of insertion and a wait 
for I/O completion is made. Figures 37-58 
give a description of the channel program 
builder for the ADD function. If the 
addition is not on the last prime data 
track, the overflow record address is 
calculated and the prime data .track is 
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searched to determine the point of 
insertion for the record to be added to the 
file. When an equal/high key is found 
during the search, the count and data 
fields of that location are read into a 
save area in the DTF table and IOAREAL 
respectively. 

A test is made to determine if the prime 
data in core option has been specified as 
an ISMOD macro parameter. If it has been 
specified, as many records as can fit into 
the I/O area specified in the DTFIS operand 
IOAREAL are read from the prime data track 
into main storage. The key of the record 
to be added is compared to the keys of the 
existing records in the I/O area. If a 
duplicate key is found, the condition is 
indicated to the user in the DTF table 
entry labeled Filename.c. If no duplicate 
key is found, the records are shifted in 
main storage leaving the record with the 
highest key remaining in the user's work 
area, WORKL. The other records are 
rewritten directly onto the track. Any 
remaining records on the track are then 
read into the I/O area. The process 
continues until the last record on the 
track is set up as an overflow record. 
When the last prime data record on the 
track has been rewritten, the new overflow 
record is written in the overflow area, the 
track index normal and overflow entries and 
the COCR are written and control returns to 
the problem program. 

If the prime data in core option has not 
been specified as an ISMOD macro parameter, 
a test for blocked records is made. If the 
file is unblocked, the record previously 
found on the search key equal/high is 
reread to get the key field. If it is a 
duplicate key, a switch is set on in the 
DTFIS table indicating a duplicate key has 
been sensed, and a return to the problem 
program is made. If there are no duplicate 
keys, the user's key and data are written 
from the work area, WORKL, onto the DASD 
file. The record in the I/O area, IOAREAL, 
replaces the user's record in the work 
area. The next record on the track 
replaces the one in the I/O area. This 
process is repeated until the end of track 
is reached. 

If the end-of-file (EOF) record is read 
during the process of shi~ing the records 
over one record position, this routine 
writes the last record over the EOF. record, 
and then writes a new EOF record (see 
Figures 39, 47, 48). 

If the file contains blocked records, 
this routine reads the block of records (or 
as many as fit in the I/O area if IOAREAL 
has been increased for reading and writing 
more than one record at a time} into 
IOAREAL. The key field within each logical 
record is analyzed to determine the correct 
position in which to insert the new record. 
If there is duplication of keys, a switch 
is set on in the DTFIS table and control 
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returns to the problem program. 

If the key of the record to be inserted 
(contained in WORKL) is low, it is 
exchanged with the record presently in the 
block. This prccedure continues with each 
succeeding record in the block until the 
last record is Roved into the work area. 
The key field of the DASD record is then 
updated to reflect the highest key in the 
block. If. the size· of IOAREAL has been 
increased' succeeding blocks in the I/O 
area are also updated. The block (or 
blocks) is then written back onto DASD. 
The remaining blccks on the track are 
similarly processed ,until the last logical 
record on the track is moved into WORKL,. 
This record is then set up as an overflow 
record with the correct sequence-link field 
added and written in the overflow area. 
The sequence-link field for the new 
overflow record is taken from the track 
index overflow entry. The indexes are 
updated and control returns to the problem 
program for th~ next record to be added. 
If the overflow area is full, this 
information is indicated to the user in the 
DTF table entry labeled Filename.c. 

The track index normal entry key field 
is updated to the key of the new last 
record, the track index overflow entry data 
field is updated to the address of the new 
overflow entry (that entry has the lowest 
key for the overflew for that track) and 
the COCR is updated. These records are 
written on the DASD file before control 
returns to the problem program. 

If the last block in the prime data ·area 
is padded, the last record to be shifted is 
included in that block. If the EOF record 
is read during the process of shifting the 
records one reccrd positicn, the last 
record is written as a new block and a new 
EOF record is written before returning 
control to the problem prcgram. 

Agg !2 !l!~ Q~~~il~! !.!!lsi This routine 
computes the new overflow record address 
and reads the overflow chain to get the 
address of the record with the next highest 
key. This address is stored in the 
sequence-link field of the new record. The 
new overflow record is then written in 
either the cylinder· overflow area or 
independent overflow area. If these areas 
are full, this condition is indicated to 
the user in the DTFIS table entry labeled 
Filename.c. Each time an overflow record 
is added to the independent overflow area, 
an EOF record is written to maintain the 
integrity of the indexed sequential file 
(see Figure 49) • The next overflow record 
followed by an EOF record overlays the 
previous EOF record. 

If the new overflow record has the 
lowest key in the overflow chain, its 
address is used to build a new track index 
overflow entry. The new overflow entry is 
then written on the DASD file (see Figure 

46) and control returns to the problem 
program. If a cylinder overflow condition 
occurs, the updated COCR (cylinder overflow 
control record) is written on DASD before 
control is returned to the problem program 
(see Figure 43}. 

If the new overflow record does not have 
the lowest 'key, the sequence-link field of 
the record with the next lower key is 
updated to contain the address of the new 
overflow record. This overflow record is 
then rewritten on DASD and the COCR is 
updated. control returns to the problem 
program. 

!;Q! !gd: This routine first determines if 
the last prime data track is full. If the 
last prime data track is not full, the new 
record is inserted on it. If the file is 
blocked, the block is read and the new 
record is inserted. 

If the file is not blocked or if it is 
blocked and the last block is full, a new 
last prime data record address is stored 
and the new record is written at that 
address. A new EOF record is then written 
(see Figure 39) • · ' 

If the last prime data track is full, 
the new record is inserted in the overflow 
area. The new overflow record address is 
computed and the record is written in the 
overflow area. 

If an overflow chain is present, the 
next lower record in the chain is found and 
the address of the new record is moved to 
the sequence-link tiel~ of the next lower 
record .• 

If.no overflow chain is present, the 
address of the -new overflow reGord.is moved 
to the track index overflow entry. The 
track index overflow.entry is then written 
with the new high key. The master index 
(if present) and the cylinder index are 
updated with the new high key. A test for 
the cylinder index in core option is then 
made. If it has not been specified, 
control is returned to the problem program. 
If the cylinder index in core option has 
been specified, the new key is inserted 
into the appropriate index in core entry 
before returning control to the problem 
program. 

QJ2jfil2tiv~~ To perform the necessary 
initialization to add a record to a file. 

~~I~ From the WRITE, NEWKEY macro 
expansion. 

Exit: To the problem program via linkage 
register 14. 
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~~1hod1 After initializing the pointers to 
the three parts of the DTFIS table, this 
routine gets the starting address of the 
highest level index, builds a ccw chain to 
search the highest level index (see Figure 
37) executes the channel program and tests 
for ERREXT=YES. If ERREX~ is specified, 
additional error conditions can be returned 
to the problem frogram, thus giving the 
user greater flexibility in attempting to 
continue processing. The channel program 
is executed and a wait for I/O completion 
is made. The routine then tests the F code 
of the index level pointer to determine if 
the next search is of the cylinder or track 
index. The F cede refers to the index 
level just searched. If it was the master 
index, the next search is on the cylinder 
index. See Figure 20 for a description of 
the F code. 

If the F code indicates a dummy chained 
entry, the search of the master, cylinder 
or track index continues. If the index 
level pointer did not indicate a dummy 
chained entry, a test for an inactive or 
dummy end entry is made. If an inactive or 
dummy end entry is indicated, the EOF add 
indicator i~ set on in the DTFIS table, a 
CCW chain is built to read the last track 
index entries (see Figure 50), the channel 
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program to bypass the last of the track 
index entries is executed, a wait for the 
I/O operation to be completed is made, and 
control returns to the problem program. 
Processing continues with the record 
following the last key. 

If an inactive or dummy end entry is not 
indicated, a test for the presence of a 
master index is made. If the master index 
is not present, indicating the cylinder 
index was just searched, a search of the 
track index is performed, and a return to 
the problem program is made. 

If the master index is present, a test 
is made to determine if the cylinder index 
in-core option was specified as an ISMOD 
macro parameter. If it was not specified, 
an EXCP is issued to search the cylinder 
index, followed by a wait for I/O 
completion, an EXCP to search the track 
index, a wait for I/O completion, and a 
return to the problem program. If the 
cylinder index in-core option was 
specified, a search of the track index is 
performed, and a return to the problem 
program is made. When HOLD=YES is 
specified in the DTF, any held data tracks 
and index tracks are freed before control 
returns to the problem program. 

r----- ---, 
I ccw Builder I I 
!Control Codell ccw Built I Function I 
--------+-------------------+-------

79€1 X'69', &KEYARG, CC and SLI, !Search key equal or high the master/ 
Key Length !cylinder index. Key supplied by user in 

' I the DTFIS table. 
I 

OC6B X'08', Pointer to *+16, cc ITIC to *+16. 
and SLI, 5 I 

I 
D17B X1 1A', Z&Filename.D+8, cc, IRead home address into work area for the 

SLI and SKIP, 5 !current track index normal entry count 
!field in the DTFIS table. 
I 

516C X'92 1 , Z&Filename.D+8, cc !Read count (multiple track) into work 
and SLI, 10 area for the current track index normal 

entry count field in the DTFIS table. 

7961 

046B 

150C 

X'69', &KEYARG, CC and 
SlI, Key Length 

X1 08 1 , Pointer to *-16, CC 
and SLI, 5 

X'06', Z&Filename.D+40, 00, 
10 

L-----------
1 -2 See notes 1 and 2 in Figure 58. 

Search key equal or high the master/ 
cylinder index. Key supplied by user in 
the DTFIS table. 

TIC to *-16. 

Read data (next 10-byte index level 
pointer) into work area for track index 
normal entry data field in DTFIS table. 

Figure 37. Channel program builder for ADD -- CCW chain built to search master cylinder 
index. 
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.----
' CCW Builder I I 
1contrcl Code' I ccw Built I Function 
--------+---·------ -+-

8C4B Y. 1 31 1 , 2&Filename.S+3, cc, 5 Search identifier equal the track index 

066B 

106C 

516C 

7941 

046B 

156C 

526C 

1DOC 

'--------

x1 08 1 , Pointer to *-8,cc 
and SLI, 5 

Y. 1 06 1 , 2&Filename.D, cc and 
SLI, 10 

Y. 1 92 1 , 2&Filename.D+8, cc 
and SLI, 10 

X1 69 1 , &KEYARG, CC, 
Key Length 

Y. 1 08 1 , Pointer to *-16, cc 
and SLI, 5 

X'06 1 , 2&Filename.D+40, cc 
and SLI, 10 

X1 92•, 2&Filename.D+16, cc 
and SLI, 10 

X1 06 1 , 2&Filename.w, 00 
10 

1-2 See notes 1 and 2 in Figure 58. 

using the pointer (CCHHR) in the common 
seek/search area. 

TIC to *-8. 

Read data (COCR record) into the cylinder 
overflew control record (COCR) area. 

Read count (multiple track) into work 
area for the current track index normal 
entry count field in the DTFIS table. 

Search key equal or high the track index. 
Key supplied by user in the DTFIS table. 

TIC to *-16. 

Read data (next 10-byte pointer to prime 
data record) into work area for track index 
normal entry data field in DTFIS table. 

Read count (multiple track) into work 
area for current track index overflow entry 
count field in DTFIS table. 

Read data (10-byte overflow entry) into 
random/sequential retrieval work area. 

Figure 38. Channel program builder for ADD -- CCW chain built to search track index • 

.------· 
I ccw Builder I 
!Control Code'! ccw Built 
1-------+ 
I 8C4B IX 1 31 1 , 2&Filename.S+3, cc, 
I I 
I I 
I I 
I 066B 1x•08 1 , Pointer to *-8, cc 
I fand SLI, 5 
I I 
I 342C 1x•10 1 , 2&Filename.D+32, 
I !SLI, 10 
I I 

1-2 See notes 1 and 2 in Figure 58. 

I 
I Function 

-+-
5 !Search identifier equal for the last prime 

!data record address using pointer, CCHHR, 
lin common seek/search area in DTFIS table. 
I 
!TIC to *-8. 
I 
I 
!Write count, key and data of EOF record 
!located in current overflow record count 
!field in DTFIS table. 

Figure 39. Channel program builder for ADD -- CCW chain built to write new EOF record. 
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ICCW Builder I 
Control Code i 1 

066B 

7941 

1B02 

CCW Built 

X1 31 1 , 2&Filename.S+3, cc, 

X1 08 1 , Pointer to *-8, CC 
and SLI, 5 

X'12 1 , 2&Filename.D+24, CC 
and SLI, 10 

X1 69 1 , &KEYARG, CC, Key 
Length 

x•o0 1 , Pointer to •-16, cc 
and SLI, 5 

X1 06 1 , Address Of IOAREAL+8 
+KEYLEN, 00, Block Size 

i-2 See notes 1 and 2 in Figure 58. 
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I 
I Function 

-+-
5 I Search identifier equal the prime data 

!track using pointer, CCBBR, in common 
tseek/search area in DTFIS table. 
I 
ITIC to •-8. 
I 
I 
!Read count field for current prime data 
I record. 
I 
!Search key equal or high the prime data 
ttrack. Key supplied by user in DTFIS 
I table. 
I 
!TIC to *-16. 
I 
I 
!Read data (prime data block) into 
llOAREAL+8+Key Length. 

I 
I 
I 
I _______ __. 

Figure 40. Charnel program builder for ADD -- CCW chain built to find prime data 
record. 
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..--
ccw Builder I I 

control Code•t ccw Built I Function 
-----+-

... _ 

I 
I 
I 
I 
I 
L--

8C4B X1 31', 2&Filename.S+3, cc, 5 

066B x•oa•, Pointer to •-a, cc 
and SLI, 5 

E06c x•os•, 2&Filename.D, cc and 
SLI, 10 

E14B X'B1', 2&Filename.D+8, 
cc, 5 

066B x•oa•, Pointer to •-8, cc 
and SLI, 5 

2!45 X1 0D 1 , Address of 
1IOAREAL+8, CC, 

Key Length + 10 

E24B X1 B1', 2&Filename.D+16, CC, 5 

066E 

BDCC 

824B 

066B 

1D3C 

x•oa•, Pointer to •-8, cc 
and SLI, 5 

x•os•, 2&Filena11e.w, cc and 
DC, 10 

X1 31 1 , 2&Filename.D+16, 
cc, 5 

x•oa•, Pointer to •-a, cc 
and SLI, 5 

X1 06•, 2&Filename.w, SLI and 
SKIP, 10 

1-2 See notes 1 and 2 in Figure 58. 

fSearch identifier equal the track index 
fusing pointer, CCHHR, in common seek/ 
f search address area in DTFIS table. 
I 
fTIC to *-8. 
I 
I 
!Rewrite COCR located in cylinder overflow 
!control record work area in DTFIS table. 
I 
fSearch identifier equal (multiple track} 
ffor the pointer, CCHHR, in the normal 
fentry count field. 
I 
fTIC to •-8. 
I 
I 
!Rewrite track index normal entry located 
fat IOAREAL+8. 
I 
I 
f Search identifier equal (multiple track} 
ffor the pointer, CCHHR, in the overflow 
fentry count field. 
I 
I TIC to •-a. 
I 
I 
fRewrite overflow entry located in 
frandom/sequential retrieval work area~ 
I , 
fSearch identifier equal for the pointer, 
fCCHHR, in the overflow entry count field. 
I 
I TIC to •-a . 
I 
I 
fRead data to verify record just written. 
finformation is not transferred to main 
fstorage. 

Figure 41. Channel program builder for ADD -- ccw chain built to rewrite track index 
entry. 
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,--
I ccw Builder I 
!Control Codell ccw Built 

--+-
8C4 B X1 13 1 , 2&Filename.S+3, cc, 5 

066B X'08 1 , Pointer to •-8, cc 
and SLI, 5 

B06C x•os•, 2&Filename.D, cc and 
SLI, 10 
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Function 

!Search identifier equal for RO using 
!pointer, CCHHR, in common seek/search area 
lin DTFIS table. 
I 
ITIC to *•8. 
I 
I 
!Write data (updated COCR) from the 
cylinder overflow control record (COCR) 
area in the DTFIS table. 

E14B X1 B1', 2&Filename.D+8, cc, 5 Search identifier equal' (multiple track) 
the track index using the pointer, CCHHR, 
in the work area for the current track 
index normal entry count field. 

066B X1 08 1 , Pointer to *-8, CC TIC to *-8. 
and SLI, 5 

BDCC 

814B 

066B 

1D3C 

x•os•, 2&Filename.w, cc and 
tc, 10 

X1 31 1 , 2&Filename.D+8, cc, 5 

x•08•, Pointer to •-8, cc 
and SLI, 5 

X1 06 1 , 2&Filename.w, SLI 
and SKIP, 10 

'-------------------
1 - 2 See notes 1 and 2 in Figure 58. 

Write data (track index overflow entry) 
from the random/sequential retrieval work 
area:. 

Search identifier equal the track index 
using the pointer, CCHHR, in the work area 
for the current track index normal entry 
count field. 

TIC to *-8. 

Read data to verify record just written. 
Information is not transferred to main 
storage. 

Figure 42.. Channel program builder for ADD -- ccw chain built to write track index 
entry. 

,.-----
I ' ccw Builder I 

!Control Codell ccw Built I Function 
1------+------ -------------+--
I ec 4B 1 x • 31 • , 2 & Fi 1 e name. S + 3, cc, 5 1search identifier equal for RO using 
I I 
I I 
I I 
I 066B 1x 1 08 1 , Pointer to *-8, cc 
I land SLI, 5 
I I 
I B02C IY. 1 05 1 , 2&Filename.D, SLI, 
I I 
I I 

!pointer, CCHHR, in common seek/search area 
lin DTFIS table. 
I 
ITIC to *-8. 
I 
I 

10 !Write data (updated COCR) from the cylinder! 
1overflow control record area in the DTFIS 
I table. 

---------------1-2 see notes 1 and 2 in Figure 58. 

Figure 43. Channel program builder for ADD -- ccw chain built to write COCR. 
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r--
ICCW Builder I I 
I Control Code l I cc w Built I Function 
I- -+ ----+-
I 8C4B IX'31 1 , 2&Filename.S+3, cc, 5 !Search identifier equal using pointer, 
I I ICCHHR, in common seek/search area in DTFIS 
I I I table. 
I I I 
I 066B 1x 1 08 1 , Pointer to *-8, cc ITIC to *-8. 
I land SLI, 5 I 
I I I 
I AA07 IX'OE', Address of IOAREAL+8, !Read key and data of previously low 
I 100, Key Length+ Record !overflow record into IOAREAL+8. 
I I length + 10 I 

1-2 See notes 1 and 2 in Figure 58. 

Figure 44. Channel program builder for ADD -- ccw chain built to read previous overflow 
reccrd. 

r---
1 cc w Builder I 
I Control Code1 I 
-'-------+ 

I 
ccw Built I Function 

-----------+-
8C4B X1 31 1 , 2 & Filename. S + 3, cc, 5 1search identifier equal using pointer, 

066B 

2A47 

8C4B 

066B 

AA37 

.__ __ _ 

x1 08 1 , Pointer to *-8, cc 
and SLI, 5 

x•on•, Address of IOAREAL+8, 
cc, Key Length + Record 
length + 10 

X1 31 1 , 2&Filename.S+3, cc, 5 

x 1 08 1 , Pointer to •-8, cc 
and SLI, 5 

X1 0E 1 , Address of IOAREAL+8, 
SLI and SKIP, Key Length + 
Eecord Length + 10 

1-2 See notes 1 and 2 in Figure 58. 

CCHHR, in common seek/search area in DTFIS 
table. 

TIC to *-8. 

Write key and data of previously low 
overflow record located at IOAREAL+8. 

Search identifier equal using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

ITIC to *-8. 
I 
I 
IRead key and data to verify record just 
I written. Information is not transferred 
I to main storage. 

Figure 45. Channel program builder for ADD -- ccw chain built to write previous 
overflow record. 

Indexed Sequential Access Method 133 



Licensed Program - Property of IBM 

,---------- -----------, 
I ccw Builder I I I 
1contrcl Codell ccw Built I Function I 

----·---+- ·-------------+--
'. I 

8C4B IY. 1 31 1 , 2&Filename.S+3, cc, 5 !Search identifier equal for last overflow 
I !record address using pointer, CCHHR, in 
I 1common seek/search area in DTFIS table. 
I I 

066B 1x 1 00 1 , Pointer to *•8, cc TIC to *-8. 
land SLI, 5 
I 

37C9 X1 1D 1 , Address of IOAREAL, 
tc and DC, Key Length + 
Record Length + 18 

8C4B 

0668 

C739 

L------

X1 31 1 , 2&Filename-S+3, cc, 5 

x 1 00 1 Pointer to •-8, cc 
and SLI, 5 

X1 1E 1 , Address of IOAREAL, 
SLI and SKIP, Key Length + 
Record Length + 18 

1-2 see notes 1 and 2 in Figure 58. 

Write count, key and data of new overflow 
record located at IOAREAL. 

Search identifier equal for last overflow 
record address using pointer, CCHHR, in 
common seek/search area in DTFIS table. 

TIC to *-8. 

!Read count, key and data to verify record 
!record just written. Information is not 
!transferred to main storage. 

Figure 46. Channel program builder for ADD -- ccw chain built to write new overflow 
record. 

,--------- --------------------------------------, 
ICCW Builder I 
!Control Code'I ccw Built 

----·----+-------·~------------~ 
8C4B IX 1 31 1 , 2&Filename.S+3, cc, 5 

I 
I 
I 
I 

0668 1x 1 00 1 , Pointer to •-8, cc 
land SLI, 5 
I 

37C8 IX 1 1D 1 , Address of IOAREAL, 

8C48 

066B 

C738 

CC ana DC, Key Length + 
Elock Size + 8 

X1 31 1 , 2&Filename.S+3, cc, 5 

x1 00 1 , Pointer to •-8, cc 
and SLI, 5 

X1 1E 1 , Address of IOAREAL, 
SLI and SKIP, Key Length + 
Block Size + 8 

i-2 See notes 1 and 2 in Figure 58. 

Function 

!Search identifier equal for present EOF 
!record address minus 1 using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

TIC to *-8. 

Write count key and data of new record 
tq be added located at IOAREAL. 

Search identifier equal for present EOF 
record address minus 1 using pointer CCHHR, 
in common seek/search area in DTFIS table. 

TIC to *-8. 

Read count, key and data to verify record 
just written. Information is not 
transferred to main storage. 

Figure 47. Channel program builder for ADD -- ccw chain built to write over EOF record 
(blccked records). 
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,.--
' ccw Builder I 
f Contrcl Code• I CCW Built Function 

8C4B X1 31 1 , 2&Filename.S+3, cc, 5 fSearch identifier equal for present EOF 

066B 

37C8 

8C4B 

066B 

C738 

'-------

x•oe•, Pointer to •-e, cc 
and SLI, 5 

X1 1D 1 , Address of IOAREAL, 
cc and DC, Key Length + 
Block Size + 8 

X'31', 2&Filename.S+3, cc, 5 

x1 00 1 , Pointer to •-8, cc 
and SLI, 5 

X1 1E 1 , Address of IOAREAL, 
SLI and SKIP, Key Length + 
Elock Size + 8 

1-2 See notes 1 and 2 in Figure 58. 

frecord address minus 1 using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

TIC to •-8 .. 

Write count, key and data of new record 
to be added, located at IOAREAL. 

Search identifier equal for present EOF 
record -address minus 1 using pointer, 

ICCHHR, in common seek/search area in DTFIS 
ftable. 
I 
fTIC to *-8. 
I 
I 
f Read count, key and data to verify record 
fjust written. Information is not 
!transferred to main storage. 

Figure 48. Channel program builder for ADD -- ccw chain built to write over EOF record 
(untlocked records). 

,.-----------~------------------------------cc w Builder I 
Control Code•t ccw Built 

-+ 
8C4B 1!'31 1 , 2&Filename.S+3, cc, 5 

I 
I 
I 
I 

066B 1x 1 oe 1 , Pointer to •-8, cc 
land SLI, 5 
I 

37AC fX 1 1D 1 , Address of IOAREAL, 
I re and SLI, 10 

'------
1-2 See notes 1 and 2 in Figure 58 .• 

Function 

1search identifier equal for present EOF 
trecord address minus one using pointer, 
fCCHHR, in common seek/search area in DTFIS 
I table. 
I 
ITIC to •-8. 
I 
I 
!Write count, key and data of EOF record 
!located at IOAREAL. 

Figure 49. Channel program builder for ADD -- ccw chain built to write EOF in 
independent overflow area. 

Indexed Sequential Access Method 135 



..------· 
I ccw Builder 
I Control Code 1 CCW Built 

8C4B X1 31 1 , 2&Filename.S+3, cc, 5 

066B x 1 00 1 , Pointer to •-8, cc 
and SLI, 5 

106C X1 06', 2&Filename.D, CC and 
SLI, 10 

E14B X1 B1', 2&Filename.D+8, CC, 5 

066B x1 00 1 , Pointer to •-a, cc 
and SLI, 5 

154C c 1 06 1 , 2&Filename.D+40, cc, 
10 

526C X1 92 1 , 2&Filename.D+16, CC 
and SLI, 10 

1DOC X1 06 1 , Filename.w, 00, 10 

1-2 see notes 1 and 2 in Figure 58. 
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Function 

!Search identifier equal the track index 
1using the pointer (CCHBR) in the common 
!seek/search area. 
I 
!TIC to •-8. 
I 
I 
!Read data (COCR record) into the cylinder 
1overflow control record (COCR) area. 
I 
!Search identifier equal (multiple track) 
lthe track index for the last normal entry 
1using information in the work area for the 
!current track index normal entry count 
I field. 
I 
I TIC to •-a. 
I 
I 
!Read data (last track index normal entry) 
linto work area for track index normal entry 
!data field. 
I 
!Read count (multiple-track) of last track 
!index overflow entry into work area for thel 
!current track index overflow entry count 
I field. 
I 
!Read data (last track index overflow entry) I 
linto random/sequential retrieval work area.I ____ __. 

Figure 50. Channel program builder for ADD -- ccw chain built to read last track index 
entry • 

..--------------------------------1 cc w Builder I 
1contrcl Codell ccw Built 

-+ 
8C4B 1!'31 1 , 2&Filename.S+3, cc, 5 

I 
I 
I 

066B 1x 1 00 1 , Pointer to •-8, cc 
land SLI, 5 
I 

AA07 IX 1 0E 1 , Address of IOAREAL+B, 
100, Key Length + Record 
!length + 10 

--------------------1-2 See notes 1 and 2 in Figure 58. 

Function 

!Search identifier equal the overflow chain 
1using the pointer (CCHHR) in the common 
!seek/search area. 
I 
ITIC to •-8. 
I 
I 
!Read key and data of overflow record 
I into IOAREAL+ 8. 
I 

Figure 51. Channel program builder for ADD -- ccw chain built to read overflow record. 
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I ccw Builder I 
!Control Codetl ccw Built 
I +-~~~~~~-· 

I 8C4B IX'31 1 , 2&Fil~name.S+3, cc, 
I I 
I I 
I I 
I 066B IY.'08 1 , Pointer to *-8, cc 
I fand SLI, 5 
I I 
I 1B02 IY.'06 1 , Address of IOAREAL+ 
I 18+KEYLEN, 00, Block Size 

I 
I 

-+---
5 I Search 

frecord 
I common 
I 
ITIC to 
I 
I 

Function 
I 
I 
I 

identifier equal for last prime datal 
address using pointer, CCHHR, in I 
seek/search area in DTFIS table. I 

*-8. 
I 
I 
I 

I Read block into IOAREAL + 8 + KEYLEN. 
I 
I 
I I 

L--~-~---~~~~-----------~-~~~~---------
1 - 2 See notes 1 and 2 in Figure 58. 

Figure 52. Channel program builder for ADD -- ccw chain built to read last prime data 
reccrd • 

.-------
I 1ccw Builder I 

I Control Codet I CCW Built Function I 
I +--
1 SC 4B X ' 3 1 1 , 2&Filename.S+3, cc, 3 
I 
I 
I 
I 
I 
r 

066B 

2AC6 

8C4B 

066B 

AA36 

L-----

Y. 1 08 1 , Pointer to *-8, cc 
and SLI, 5 

Y. 1 0D 1 , Address of IOAREAL+8, 
cc and DC, Key Length + 
Elock Size 

X'31 1 , 2&Filename.S+3, cc, 5 

Y. 1 08 1 , Pointer to *-8, CC 
and SLI, 5 

X1 0E 1 , Address of IOAREAL+8, 
SLI and SKIP, Key Length + 
Elock Size 

1 - 2 see notes 1 and 2 in Figure 58. 

·-------------------------! Search identifier equal for last prime data 
record address using pointer, CCHHR, in 
common seek/search area in DTFIS table .• 

TIC to *-8. 

Write key and data of prime data block 
located at IOAREAL+8. 

Search identifier equal for last prime data 
record address using pointer, CCHHR, in 
common seek/search area in DTFIS table. 

TIC to •-8. 

Read key and data to verify record just 
written. Information is not transferred 
to main storage. 

Figure 53. Channel program builder for ADD -- ccw chain built to write block of pri•e 
data records and verify. 
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,--- -d----------------------------------
1 CCW Builder I 
!Control Codell CCW Built 

-----+-
BCllB X1 31 1 , 2&Filename.S+3, CC, 5 

066B 

2All5 

E211B 

066B 

28115 

8211B 

066B 

A835 

x•o~·. Pointer to •-a, cc 
and SLI, 5 

x•on•, Address of IOAREAL+8, 
cc, Key Length + 10 

X'B1', 2&Filename.D+16, cc, 5 

c•o8•, Pointer to •·8, cc 
and SLI, 5 

x•oD•, Address of WORKL, cc, 
Key Length + 10 

tX'31 1 , 2&Filename.D+16, cc, 5 ' . 
I 
I 
I 
1x•o0•, Pointer to •-8, cc 
I and SLI, 5 
I 
IX'OE•, Address of WORKL, 
ISLI and SKIP, Key Length + 10 
I 

1-2 See notes 1 and 2 in Figure 58. 

Function 

!Search identifier equal for last track 
index address using pointer, CCHHR, in 
common seek/search area in DTFIS table. 

TIC to *-8. 

Write key and data of track index 
normal entry located at IOAREAL+B. 

Search identifier equal (multiple track) 
the track index for the last over flow 
entry using the count for the current 
track index overflow entry. 

!TIC to •-a. 
I 

' !Write key and data of track index 
!overflow entry located at WORKL .• 
I 
!Search identifier equal the track index 
!for the last overflow entry using the 
1count for the current track index overflow 
!entry. 
I 
I TIC to *-8. 
I 
I 
!Read key and data to verify record just 
!written. Information is not transferred 
Ito main storage. 

Figure 54. Channel program builder for ADD -- ccw chain built to write track index 
entry. 

,------------------------------------------------------·--------·-------------------------------. ICCi Builder I 
Control code 1 I CCW Built 

BCllB 

066B 

150C 

IX 1 31 1 , Z&Filename.S+3, cc, 5 
I 
I 
I 
I 
1x•o0•, Pointer to •·8, cc 
I and SLI, 5 
I 
IX 1 06 1 , Z&Filename.D+40, 
100, 10 

1-2 See notes 1 and 2 in Figure 58. 

Function 

!Search identifier equal the master/ 
!cylinder index using the pointer, CCHHR, in 
lthe common seek/search area in the DTFIS 
I table. 

' ITIC to •-8. 
I 
I 
!Read data (index entry) into work area 
!for track index normal entry data field. 

Figure 55. Channel program builder for ADD -- CCW chain built to read index entry. 
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..------
1 ccw Builder: I 
!Control Codell ccw Built 
--------+-----8C4 B X'31 1 , 2&Filename.S+3, cc, 5 

066B 

2A45. 

8C4B 

AA35 

x•oe•, Pointer to *-8, cc 
and SLI, 5 

x•on•, Address of IOAREAL+8, 
CC, Key Length + 10 

X1 31 1 , 2&Filename.S+3, cc, 5 

X1 0E 1 , Address of IOAREAL+8, 
SLI and SKIP, Key Length 
+ 10 

l-2 See notes 1 and 2 in Figure 58. 

Function 

Search identifier equal the master/ 
cylinder index using pointer, CCHHR, in 
common seek/search area in DTFIS table. 

TIC to *-8. 

Write key and data of master/cylinder 
index entry located at IOAREAL+8 .• 

Search identifier equal the master/ 
cylinder index using pointer, CCHHR, in 
common seek/search area in DTFIS table. 

Read key and data to verify record just 
written. No information is transferred 
to main storage. 

Figure 56. Channel program builder for ADD -- ccw chain built to write index entry. 

r--
1 ccw Builder I 
1control Codell ccw Built 

--+ 
8C4B IX'31 1 , 2&Filename.S+3, cc, 5 

I 
I 

066B 

B06C 

E24B 

06EB 

AA35 

x1 00 1 , Pointer to •-8, cc 
and SLI, 5 

X1 05 1 , 2&Filename.D, cc 
and SLI, 10 

X'B1', 2&Filename.D+16, 
cc, 5 

x•os•, Pointer to *-8, 
cc and SLI, 5 

X1 0E 1 , Address of IOAREAL+8, 
SLI and SKIP, Key Length 
+ 10 L_ ______________ _ 

1-2 See notes 1 and 2 in Figure 58. 

-------, 
I I 
I Function I 
+--
!Search identifier equal the track index 
1using the pointer, CCHHR, in the common 
!seek/search area in the DTFIS table. 
I 
ITIC to *-8. 
I 
I 
!Write data (COCR) from the cylinder 
1overflow control record work area in DTFIS 
I table. 

Search identifier equal (multiple-trac~ 
the track index using the pointer, CCHHR, 
in the work area for current track index 
overflow entry count field. 

TIC to *-8. 

Read key and data to verify record just 
written. Information is not transferred 
to main storage. 

Figure 57. Channel program builder for ADD -- CCW chain built to write track index 
overflow entry. 
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.--------------~---
I !{.Q!.~L1 : 
I 
I The first character of the control code references an operation code at IJHCSTRI. 
JThe second character of the control code references a data area at IJHAHRAA. 
IThe third character of the control code references the following information: 
I 
1£.QB!£2!_£hs!S£!~£ ~£! Flaq Fi~!~ ~~~ing 

0 
2 
3 
4 
6 
7 
A 
c 

x•oo• 
x1 20 1 

XI 30 I 
X 1 40 I 

x• 60' 
x1 10• 
X1 A0' 
x• co• 

End of ccw Chain 
SLI (Suppress Length Indicator) 
SLI and SKIP (Suppress Data Transfer) 
cc (Command Chaining) 
cc and SLI 
cc, SLI, and SKIP 
SLI and DC (Data Chaining) 
cc and DC 

The fourth character of the control code references a byte count (length) field at 
IJHCRESZ. 

1i2!L1: 

DTF name supFlied by user. 
I 
!&Filename= 
!&Filename. X 
L-

= X is suffix supplied by DTFIS for unique DTF labels. 
-~--~~--~--~----~ 

Figure 58. Channel program builder for ADD -- notes. 

11ll!ND!l ~~sg £I!ing~£ !ng~! !ni2 ai2£sg~, 
£.hs£!.§ !!::!ll 

QQj~£.!;!!~l To read all or part of the 
cylinder index into main storage. 

!ll!!~l From the indexed-sequential logic 
module (ISMOD). 

!~!!l To the prcblem program. 

~~!hod1 This phase determines the number of 
cylinder index entries that can be read 
into main storage at one time. Each 
cylinder index entry consists of a key area 
and a data area. The key area contains the 
highest key asscciated with the cylinder, 
and its length is the same as that 
specified for lcgical data records in the 
DTFIS entry KEYIEN. The data area is ten 
bytes long and contains the pointer to the 
track index for that cylinder. See Figure 
20 for the format of this 10-byte pointer. 
When this phase reads the cylinder index 
entry into main storage, only six bytes of 
the 10-byte pointer are retained. Tne last 
four bytes of the pointer to the track 
index are the same for all entries in the 
cylinder index. Therefore, only the first 
six bytes of the pointer are required for 
processing. 

If it is the first time through this 
B-transient phase, the key of the first 
core index entry is set to O. If it is not 
the first time through this phase, the key 
of highest entry minus 1 that was 
previously read into main storage is moved 
to the key area of the first core index 
entry. A test is made to determine if the 
index skip opticn was specified in the DTF 
entry. If the index skip option was 
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specified, any cylinder index entries 
preceding the one needed to process a given 
key are not read into main storage. In 
order to skip the cylinder index entries 
preceding the one needed to process a given 
key, a CCB to read the cylinder index is 
built along with a string of ccws. Figure 
59 gives a description of the ccw string. 

This transient then executes the channel 
program and determines if the address of 
the first cylinder index entry read is the 
address of the required entry (SKEH, TIC, 
NO-OP). If it is, there are no cylinder 
index entries to be skipped and the 
cylinder index is then read into main 
storage from that point. If the addresses 
are not the same (RDID, SKEH, TIC, RD) , a 
check is made to determine if this is a 
dummy chained entry. 

If it is a dummy chained entry 
(indicating the end of the cylinder), its 
address points to the first track of the 
next cylinder containing the cylinder 
index. This phase subtracts 1 from the 
record number of the dummy chained entry to 
get the preceding cylinder index entry, 
moves the chain address to the next 
cylinder index entry to be read (in the 
DTFIS table) , and reads the cylinder index 
into main storage starting with the entry 
preceding the dummy chained entry. 

If it is not a dummy chained entry, a 
test is made to determine if the required 
entry is the first record on the first 
track of the cylinder. If it is, this 
phase sets up to read the cylinder index 
into main storage starting with entry 
preceding the dummy chained entry for the 
previous cylinder. If the required entry 
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is not the first record on the first track 
of the cylinder, a test is made to 
determine if the record number of the 
cylinder index entry is 1. 

If it is 1, the track number is 
decreased by 1 and the record number is 
updated to the maximum record number for 
the cylinder index track. The cylinder 
index is read into main storage starting 
with the last record on the preceding 
track. If the required cylinder index 
record number is greater than 1, the record 
number is decreased by 1, and the cylinder 
index is read into main storage starting 
with the precedir.g entry on the track. 
Each time a cylinder index entry is read, 
the number of available index entries in 
main storage is decreased by 1. 

If the index skip option was not 
specified in the DTF, this phase decreases 
the number available core index entries by 
2. These twc ccre index entries contain 
dummy entries. The first dummy entry at 

.-
I CCW Built 

the beginning of the cylinder index storage 
area contains either a key of all zeros (if 
this is first time the cylinder index has 
been read into main storage) or it contains 
the key of the last cylinder index entry 
read into main storage. The second dummy 
entry is located at the end of cylinder 
index storage area and has a key of all 
X'F's. 

Before a part or all of the cylinder 
~ndex is read into main storage, a test is 
made to determine how. many cylinder index 
records can fit in the area available. A 
CCB and a ccw chain are built to perform 
the actual read operation. Figure 59 gives 
a description of the ccw chain. The 
channel program is executed and the number 
of core index entries is decreased by the 
number of records read. The cylinder index 
is read into main storage until either the 
end of the cylinder index is reached or 
there are no more core index entry 
positions. 

I Function 
~~--~~-~-t---~~-~~--

x• 01•, Address of cylinder index entry, 
Command Chaining, 6 

X1 31 1 , Address of cylinder index entry, 
Ccmmand Chaining, 6 

x•os•, Pointer to •-a, -
X1 69 1 , &KEYARG, Command Chaining and 
Suppress Length Indicator, KEYLEN 
(Key Length). 

x•oa•, Pointer to *+16, -, -. 

X'03 1 , -, suppress Length Indicator, 1. 

X1 92 1 , IDOFHIT, Command Chaining, 8. 

IX'69' &KEYARG, Command Chaining and 
!Suppress Length Indicator, KEYLEN 
I (Key Length). 
I 
1x•oa 1 , Pointer to *-16, -, -. 
I 
IX'06 1 , POINTER, End of Chain, 10. 
I 
I 
L-----

1 Long seek. 
I 
I 
1search identifier equal (SIDE) the 
I cylinder index. 
I 
ITIC to *-8. 
I 
1search key equal or high (SKEH) the 
!cylinder index. Key supplied by user in 
I the DTF table. 
I 
ITIC to *+16. 
I 
I NO-OP. 
I 
Read count (multiple-track) (RIDM) into 
IDOFHIT, 8-byte area for record found on 
SIDE. 

Search key equal or high (SKEH) the 
cylinder index. 

TIC to *-16. 

Read data portion of cylinder index entry 
(RD) into POINTER, 10-byte area for 
pointer to track index. 

Figure 59. ccw chain built by $$BINDEX to skip cylinder index entries preceding the one 
tc frocess a given key. 
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I ccw Built , ___________ _ 
1x 1 01 1 , Address of cylinder index entry, 
1ccmmand Chaining, 6. 
I 
IX 1 31 1 , Address of cylinder index entry, 
1ccmmand Chaining, 6. 
I 
1x•oa 1 , Pointer to •-a, -, -. 
I 

I Long Seek. 
I 
I 
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Function 

!Search identifier equal (SIDE) the 
!cylinder index. 
I 
ITIC to •-a. 
I 

IX'OE 1 , Address of cylinder index entry 
1main storage (multiple of key length + 
1command Chaining, Key Length + 10. 

in !Read key and data (RKD) of cylinder index 
6),lentry into storage. 

I 
'--- .... 

Figure €0. CCW chain built by $$BINDEX to read the cylinder index into storage. 

Qhj§~!i~!l To perform the random retrieval 
function for an indexed sequential file by 
searching the indexes to determine the 
track on which the desired record is 
stored. 

l.n!~Yl From the REAt, KEY macro expansion. 

Exi!l To the problem program via linkage 
register 14. 

n§!h2S1 This routine first initializes 
pointers and status bits in the DTFIS 
table. It then constructs the ccw chain to 
search the master or cylinder index (see 
Figure 61). It determines the highest 
level index (master or cylinder) being 
used, and tests for ERREY.T=YES. If ERREXT 
is specified, additional error conditions 
can be returned to the problem program, 
thus giving the user greater flexibility in 
attempting to continue processing. This 
routine then searches the highest level 
index to get the address of the next index 
to be searched. 

A test of the F code from the index 
level pointer is then made to determine if 
the next search is of the track index (see 
Figure 20). The F code refers to the index 
level just searched. If the master index 
was just searched, the next search is on 
the cylinder index. If the next search is 
not on the track index, the routine gets 
the index entry type and determines the 
routine to process that type. 

If the entry type is a normal entry, the 
routi~e returns to search the next index .• 
If the entry type is a dummy end entry or 
an inactive entry, the routine branches to 
an error routine to set a no-record-found 
flag in the DTF table and to return to the 
problem program. If the- entry is a dummy 
chained entry, the routine returns to 
search the index using the address supplied 
by the 10-byte index level pointer. 

When the next search is found to be on 
the track index, a test is made to 
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determine if the track index takes up one 
track or more. If the track index does not 
require a full track, the routine builds a 
new ccw chain to search the track index 
(see Figure 62). This routine then issues 
the EXCP and SVC7 (WAIT) to search the 
track index. If the over/under seek 
routine is not needed, it returns to the 
problem program. 

QE.1~£ti~1 To ensure that the last EXCP 
issued has been completed and that the 
condition is normal. If the operation is a 
read, to locate the specified record and 
complete the transfer of data to the I/O 
area specified by the DTFIS entry IOAREAR, 
and to the specified work area if the DTFIS 
entry WORKR is included in the file 
definition. If the operation is a write, 
the objective is to return control to the 
problem program. 

l.D!~Il From the WAITF macro expansion. 

Exit: To the problem program via linkage 
register 14. 

~!!1:!2£l This routine first tests for 
ERREXT=YES. If ERREXT is specified, 
additional error conditions can be returned 
to the problem program, thus giving the 
user greater flexibility in attempting to 
continue processing. After initializing 
pointers to the DTFIS table, this routine 
tests the status byte in the DTF table, to 
determine .if the condition so far is 
normal.· If an abnormal condition exists, 
control returns to the problem program. 

If the condition is normal, the routine 
issues a WAIT to determine if the EY.CP 
issued by the READ or WRITE routines has 
been completed, and also tests for errors. 
Then, if the operation is a WRITE, this 
routine returns control to the problem 
progra~. 

If the operation is a READ, this routine 
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must complete the read operation by moving 
the data to the I/O area. If first moves 
the address of the track in which the 
desired record is stored to the seek/search 
area, and initializes pointers to KEYARG 
and the I/O area. It also gets the 
relative key location and key length .• 

The routine then gets the index entry 
type (F code) from the search address and 
determines the routine to process that 
type. If the entry is a normal entry on an 
unshared track, a new CCW chain is built to 
find the record in the prime data area. 
(see Figure 63). If blocked records are 
specified, the CCW command code is modified 
to search high or equal. An EXCP and WAIT 
are issued to find the record and read the 
block into the I/O area. If records are 
unblocked, the record is moved into WORKR, 
if specified, and control returns to the 
problem program. If records are blocked, 
this routine tests to determine if KEYARG 
is less than the'key in the first logical 
record. If it is, the record has not been 
found, and the corresponding bit is set on 
in the DTF table. Otherwise, the 
corresponding key is found within the block 
and the routine moves the block to WORKR, 
if specified. Control then returns to the 
problem program. 

For·a normal entry on a shared track, 
the routine decreases the record number in 
the search address by 1, and builds a new 
CCW chain to find records on a shared track 
(see Figure 64) • Processing continues as 
in the routine to process a normal entry on 
an unshared track. 

If the entry is an overflow end entry or 
an overflow chained entry, this routine 
first constructs a CCW chain to search the 
overflew chain (see Figure 65). An EXCP 
and WAIT are issued to locate the record in 
the overflow chain. A test is made to 
determine if the desired record has been 
found. If it has not been found, the 
routine tests for an overflow end entry. 
If it is an overflow end entry, the 
no-record-found tit is set on in the DTF 
table. If it is net an overflow end entry, 
the sequence link field is inserted in the 
seek/search address, and the overflow chain 
is searched again. 

If the record has been found, overflow 
bits are set on in the DTF table, and the 
non-first overflow record count is 
increased by 1. The logical record is 
moved to WORKR, if specified. Control 
returns to the problem program via register 
14. 

If the entry is a dummy end entry or an 
inactive entry, the routine sets a 

no-record-found bit on in the DTF table, 
and returns control to the problem program. 

Q!!j~£1i~l To perform random retrieval 
output for an indexed sequential file. 

~ntryi From WRITE, KEY macro expansion. 

Exit: To the problem program via register 14.--

Method: This routine first sets the write 
bit oilin the DTFIS table. It then tests 
for an uncorrectable DASD error, wrong 
length record error, or no record found 
error. If any of these errors exist, the 
no-record-found bit is set on in the DTF 
table, and control returns to the problem 
program. 

If there are no errors, the status byte 
in the DTF table is reset, and pointers to 
the DTF table are initialized. This 
routine then gets the count field of the 
record as saved by the READ routine, the 
address of WORKR, and the address of the 
logical record within the I/O area. The 
record, or block of records, is moved to 
the I/O area from WORKR, if specified. The 
CCW chain to write records is then built 
(see Figure 66) • 

If the entry to be written is not an 
overflow entry, the byte count field in the 
write and verify ccws is modified to the 
block length from the DTF table. This 
routine then issues the EXCP to write the 
record, and returns control to the problem 
program without issuing a WAIT. The WAIT 
function is left to the WAITF macro, which 
must be issued before the user can continue 
processing. 

Q!!j~£ti~~l To free a held track if the 
track hold option has been specified. 

~ntryi From the FREE macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: This routine determines whether the 
track-hold option has been specified in the 
DTF. If so, both the held data track and 
the applicable held index track are 
released. All tracks are released by SVC 36 
and control returns to the problem program. 
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,.------
1 ccw Builder I I 
!Control Codell ccw Built I Function 
I -+---- ---t-----~-----~--
1 7461 IX'69 1 , &KEYARG, cc and !Search key equal or high the master/ 
I ISLI, Key Length I cylinder index. Key supplied by user in 
I I I the DTFIS table. 
1-- --+ ------+ 
I OC6B 1x•oa•, Pointer to *+16, cc ITIC to *+16. 
I I and SLI, 5 I 
1------+- --+------
1 D17B IX'1A 1 , 2&Filename.W, cc, !Read home address into random/sequential 
I ISLI, and SKIP, 5 !retrieval work area in DTFIS table. 
1-------+- ------+-----------------
' 536C IX 1 92 1 , &IOAREAR, CC and jRead count (multiple track) into IOAREAR. 
I I SLI, 10 I 
I -+---- -----+ 
I 7461 IX' 69', KEYARG, cc and SLI, I Search key equal or high the master/ 
I IKey Length 1cylinder index. Key supplied by user in 
I I I DTFIS table. 
I -+ --+ 
I 046B 1x•oa•, Pointer to *-16, cc !TIC to *-16. 
I land SLI, 5 I 
I 
I 
I 
I 

110C 

'-----· 

1x•o6•, 2&Filename.w, oo, 10 
I 
I 

1-2 See notes 1 and 2 in Figure 67. 

!Read data (10-byte index level pointer) 
!into random/sequential retrieval area in 
IDTFIS table. 

Figure 61. Channel program builder for random retrieval -- ccw chain built to search 
master cylinder index. 

r----- ---------, 
ICCW Builder I I 
1contrcl Codell ccw Built I Function 
1---------+- --+------
1 D36B IX 1 1A 1 , &IOAREAR, CC and SLI, 5 !Read home address into IOAREAR. 
!--------+------------------+ 
I 9461 IX'E9 1 , &KEYARG, cc and SLI, I Search key equal or high (multiple-

I 
I 
I 
I 
I 
I 

! !Key Length 1track) track index. Key supplied by user I 
I I I in DTFIS table. I 
!--------+-------------- ----------- ·-------1 
1 066B 1x•oa 1 , Pointer to *-8, cc tTIC to •-a. 
I I and SLI, 5 I 

I 
I 

I -+---- --+ ·--------1 
I 110C IX'06 1 , 2&Filename.w, 00, 10 !Read data (10-byte index level pointer) 
I I !into random/sequential retrieval area in 
I I IDTFIS table. 

I 
I 
I 

'--------- ·--------1 
1-2 See notes 1 and 2 in Figure 67. 

Figure 62. Channel program builder for random retrieval -- CCW chain built to search 
track index. 
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r-----------------------------------· I ccw Builder I I I 
fControl Codelf ccw Built I Function I 1-------:-+- ---t ________ , 
I 7461 fX 1 69 1 , &KEYARG, cc and I Search key equal or high in prime data I 
I I SLI, Key Length I area. Key supplied by user in DTFIS I 
I I ftable. I 
1-- ·---------------------t -----------1 
I OC4B 1x•os 1 , Pointer to *+16, I TIC to *+16. I 
I ICC, 5 I I 
1---------t- I 
I D17B IX'1A 1 , 2&Filename.w, cc, fRead home address into random/sequential I 
I I SLI, and SKIP, 5 I retrieval work area in DTF.IS table. I 
I -+ ---------------t ---------I 
I 406C IX'12 1 , 2&Filename.S+3, cc fRead count into common seek/search I 
I I and SLI, 10 I area in DTFIS table. I 
I I --------1 
I 6461 fX 1 29 1 or X1 69 1 , &KEYARG, fif records are unblocked, search key I 
I or 7461 ICC and SLI, Key Length fequal the prime data area. If records I 
I 1 fare blocked, search key equal or high in I 
I I fprime data area. Key supplied by user inf 
I I I DTFIS table. I 
I- I ----·-------t I 
I 044B 1x•os 1 , Pointer to •-16, fTIC to *-16. I 
I I cc, 5 I I 
I ---+----·------ ---t I 
I 1302 IX'06 1 , &IOAREAR, 00, Block fRead data (block) containing starting I 
I flength 1record into IOAREAR. I 

1-2 See notes 1 and 2 in Figure 67. 

Figure 63. Channel program builder for random retrieval -- ccw chain built to find 
reccrd in prime data area {unshared track). 

r--
1 ccw Builder I I 
!Control Codelf ccw Built Function I 
I I I 
I 804B IY. 1 31 1 , 2&Filename.S+3, cc, 5 f Search identifier equal the prime data I 
I I I area using. the pointer (CCHHR) in the I 
I I fcommon seek/search area in the DTFIS I 
I I ftable. I 
1---------t ------t I 
I 064B 1x•os 1 , Pointer to •-s, cc, 5 f TIC to *-8~ I 
I ---t------------·-------lf--------------- I 
I 406C fX 1 12 1 , 2&Filename.S+3, cc fRead count into common seek/search I 
I I and SLI, 10 I area in DTFIS table. I 
1-----------+----------------·--------t--- I 
I 6461 fX 1 29 1 or Y. 1 69 1 , &KEYARG, f If records are unblocked, search key I 
I or ICC and SLI, Key Length fequal the prime data area. If records I 
I 7461 I I are blocked, search key .high or equal the I 
I I fprime data area. Key supplied by user inf 
I I I DTFIS table. I 
I I 
I 044B 1x•os 1 , Pointer to •-16, cc, 5 fTIC to •-16. I 
I -+-----------------t--------- -----1 
I 1302 fX 1 06 1 , &IOAREAR, 00, fRead data {block) containing record I 
I IElock Length finto IOAREAR. I 
'----- ___. 

1-2 See notes 1 and 2 in Figure 67. 

Figure 64. Channel program builder for random retrieval -- ccw chain built to find 
record in prime data area (shared track). 
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..----------~ ---------. 
1ccw Builder I 1 I I 
!Control Code'I CCW Built I Function I 
I -+- ·----·--t------ I 
I 804B IX'31 1 , 2&Filename.S+3, cc, 5 I Search identifier equal the overflow I 
I I I chain using the pointer (CCHHR) in the I 
I I jcommon seek/search area in the DTFIS I 
I I I table. I 
1---------+- --+ 
I 064B IX' 08 1 , Pointer to •-a, cc, 5 I TIC to •-a. 
1-- -+- --t 
I 6461 IX' 29', &KEYARG, cc and I Search key equal the overflow chain. 
I •I SLI, Key Length I Key supplied by user in DTFIS table. 
1--- --+ 
I · 116C IX'06 1 , 2&Filename.w, SLI, 10 I Read data (10-byte sequence-link field) 
I I linto random/sequential retrieval area in 
I I IDTFIS table. This CCW is executed when 
I I lthe required overflow record is not found 
I I I in the overflow chain. 
1--- I --+ 
I 1303 IX 1 06 1 , &IOAREAR, 00, jRead data (sequence-link field plus 
I !Record Length+ 10 !logical record) into IOAREAR. This ccw 
I I lis executed when the matching key is 
I I jfound in the overflow chain. 

'-------·-----------·----------------1 - 2 See notes 1 and 2 in Figure 67. 

Figure 65. Channel program builder for random retrieval -- ccw chain built to find 
record in overflow chain • 

.- --------------. 
I ccw B~ilder I I I 
!Control Codell ccw Built I Function I 
I --~------------------· ------+ ---·-----I 
I 804B IX 1 31 1 , 2&Filename~S+3, cc, 5 jSearch identifier equal prime data area I 
I I 1using pointer (CCHHR) in common seek/ I 
I I I search area in DTFIS table. I 

064B 

B3C3 

804B 

---------1 
1x 1 oa 1 , Pointer to •-a, cc, 5 I TIC to •-a. I 
+------------------· --t I 
1x 1 os 1 , 

I length 
&IOAREAR, CC, Record 
+ 10 

!Write data from IOAREAR. I 
I I 

-----------------·--t I 
1!'31 1 , 2&Filename.S+3, cc, 5 1search identifier equal the prime data I 
I I area, using pointer (CCHHR) in comll!on I 
I I seek/search area in DTFIS table. I ------·-+----------------------------+-----------·-----· _________ , 

064B 1x 1 oa 1 , Pointer to •-a, cc, s ITIC to •-a. I 

1333 

'--·---

IX 1 06 1 , &IOAREAR, SLI and 
!SKIP, Record Length + 10 
I 

1-2 See notes 1 and 2 in Figure 67. 

--+ I 
I Read data to verify record just written. I 
!Information is not transferred to main I 
I storage. I 

Figure 66. Channel program builder for random retrieval -- ccw chain built to write 
record. 
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The first character of the control code references an operation code at IJHCSTRI. 
The second character of the control code references a data area at IJRCASAD. 
The third character of the control code references the following information: 

0 
2 
3 
4 
6 
7 
c 

x• 00 1 

x• 20 1 

X1 30 1 

X1 40 1 

X1 60 1 

x•10• 
x•co• 

Meani,!!g 

End of CCI chain 
SLI (Suppress Length Indicator) 
SLI and SKIP (Suppress Data Transfer) 
CC (Command Chaining) 
CC and SLI 
CC and SLI and SKIP 
cc and DC (Data Chaining) 

!The fourth character of the control code references a byte count (length) 
t·field at IJHCR:E·sz. 
I 
1!2!~-'= 
I 
!&Filename = DTF name supplied by user. 
l&Filename.X = X is suffix supplied by DTFIS for unique DTF labels. 
'-·----
Figure 67. Channel program builder for random retrieval -- notes. 

Ui!tt !iJ!l!i.!J, liJ!~!Il!l ESJ;'IL Ma~, ~~!'.! §! 

Q~j~cti~l 'Io write the last record if 
necessary, and reset the status byte in the 
DTFIS table. 

Jn!~.I.i From the ESETL macro expansion. 

Exi!l To the problem program via linkage 
register 14. 

tt~!h~g1 After initializing pointers to the 
DTFIS table, this routine sets the status 
byte in the DTFIS table to o. A test is 
then made to determine if the PUT issued 
bit is on in the retrieval byte of the DTF 
table. If it is on, the last block of 
records is written. A test for IOAREA2=YES 
is then made. If IOAREA2 is specified as 
an ISMOD macro parameter option to allow 
overlapping of I/O with processing, a bit 
is set in the D'IF table to indicate the 
first record is being processed and a wait 
for I/O completion is made. If HOLD=YES is 
specified, an SVC 36 releases any held 
tracks. control then returns to the 
problem program. 

Q~j~cti~~l To perform the sequential 
retrieval input function for an 
indexed-sequential file. 

JD!£Il From the GET macro expansion. 

Exit: To the problem program via linkage 
register 14. 

tt~Q.91, This routine initializes pointers 
to the DTFIS table, and then tests for 
IOAREA2=YES. If IOAREA2 is not specified 
as an ISMOD macro parameter option, a test 
is made to determine if the last record 
read was in the overflow area. If the last 
record read was in the overflow area, the 
contents of the sequence-.link field is 
moved to the seek/search area and a test is 
made to determine if the end of the 
overflow chain has been reached. If the 
last record read was in the overflow area 
and HOLD=YES has been specified, the track 
is released, then the overflow record is 
read and addresses are saved. If HOLD=YES 
is specified, the index track and data 
track are held during update procedure. 
The index track is then released. The 
record is then moved to WORKS, if 
specified, and control returns to the 
problem progr~m. 

If the end of the chain has been 
reached, the current DASD address is 
updated to the next track and the next 
record is read. The record is moved to the 
work area if specified, addresses are 
saved, and control returns to the problem 
program. 

If the last record read was not in the 
overflow area, the routine determines if 
all records in the block have been 
processed. If all the records in the block 
have not been processed, the I/O area 
pointer is updated to the next logical 
record. If that record is not a padding 
record, it is moved to the work area, if 
specified, addresses are saved, and control 
returns to the problem program. If it is a 
padding record, the EOF indicator is set in 
the DTFIS table, and control returns to'the 
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problem progra~. 

If all records in the block have been 
processed, a check is made to determine if 
the FUT macro has been issued. If it has, 
the record is written. 

A test is made to determine if the end 
of the track has been reached. If it has 
been reached, the track index is searched 
to find the next track index entry. The 
current track ind~x record number in the 
DTF table is then updated, and a test is 
made to determine if there is any overflow 
record indicated in the track index entry 
just read. If the track index entry 
indicates an overflow record is present, 
that overflow record is read, and moved to 
the work area if specified. Control 
returns to the problem program. 

If there is no cverflow record indicated 
in the track index entry, the current 
address is updated by 1, and the record is 
read and moved into the work area, if 
specified. Control returns to the problem 
program. 

If IOAREA2 has been specified to allow 
overlapping of I/O with processing, a test 
is made to determine if the last record 
read was in the overflow area. If the last 
record read was in the overflow area, a 
test is made to determine if the record 
being processed by the user is an overflow 
record. If it is an overflow record, a 
wait for I/C completion is made, the next 
available I/O area address is obtained, the 
current record address is saved, and a test 
is made to determine if the first record is 
being processed. 

If the first record is being processed, 
the overflow record is read, its address is 
saved in the DTF table and the record is 
moved to the work area if specified. 
control then returns to the problem 
program. 

If the first record is not being 
processed, the address of the next overflow 
record is moved to the seek/s'earch address 
and a test is made to determine if the end 
of th~ overflow chain has been reached. If 
the end ha~ not been reached, the overflow 
record is read, and addresses are saved. 
If HCLD=YES is specified, an SVC 36 
releases any held tracks. Control then 
returns to the Froblem program. 

If the end of the ove~flow chain has 
been reached, the current disk address is 
updated to the next track and the next 
record is read. The record is moved to the 
work area if specified, addresses are 
saved, and control returns to the problem 
program. 

If the last record was not an overflow 
record and the current record is not an 
overflew reccrd, this routine determines if 
all the records in the block have been 
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processed. If all records in the block 
have not been processed, the I/O area 
pointer is updated to the next logical 
record and the record number is updated by 
1. If the next logical record is not a 
padding record, it is moved to the work 
area, if specified, addresses are saved and 
control returns to the problem program. If 
it is a padding record, the EOF indicator 
is set in the DTF table and control returns 
to the problem program. 

When all the records in the block have 
been processed, a check is made to 
determine if the PUT macro has been issued. 
If the PUT macro has been issued, the 
record is written. A test for the presence 
of two I/O areas is then made. If the 
presence of two I/O areas is indicated in 
the DTF table, a test is made to determine 
if the first record is being processed. If 
the first record is not being processed, a 
wait for I/O completion is made and the 
record address is saved in the DTF table. 

A test is made to determine if the end 
of the track has been reached. If the end 
of the track has been reached, the track 
index is searched to find the next track 
index entry. The current track index 
record number in the DTF table is then 
updated, and a test is made to determine if 
there is any overflow record indicated in 
the track index entry just read. If the 
presence of an overflow entry is indicated, 
and there are two I/O areas present, this 
routine tests to determine if this is ~he 
first record. If it is not the first 
record, the record counter is set to 1. 
The overflow record address is moved to the 
seek/search address, and the overflow 
record is read and moved to the work area, 
if specified. control then returns to the 
problem program. 

If there is no overflow record indicated 
in the track index entry, the current 
address is updated by 1, the next record is 
read and moved to the work area, if 
specified, and control returns to the 
problem program. 

!~!~ ]~1]!~. SEQ!11~ EQ1 Ma££Q, Chgrt §1 

Qbje£ti!~l To perform the sequential 
retrieval output function for an indexed 
sequential file. 

~nt~i From the PUT macro expansion. 

~~iii To the problem program via linkage 
register 14. 

~~Qd: After initializing pointers to the 
DTFIS table, this routine tests whether a 
GET has been issued. If a GET has not been 
issued, there is an SVC 50 (error) • 
Otherwise, the GET issued switch is turned 
off and the output bit in the retrieval 
byte in the DTFIS table is turned on. The 
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record is moved from the work area ±o the 
I/O area, and the output bit in the 
retrieval byte is set off. 

If the record is unblocked, or is in the 
overflew area, this routine writes the 
record and returns control to the problem 
program. If the records are blocked, this 
routine sets the bit in the retrieval byte 
to indicate that the PUT macro has been 
issued for this record, and returns control 
to the problem program.. The GET macro 
routine causes the block to be written on 
DASD when it determines that all records in 
the block have teen processed. 

l~!la !!!l!!!!, SE2!!.I1.i SE.I! ~!21 .U~fili:ll, 
Ch!!!tS QQ=Q1 

Qhj~cti!~l To initialize for sequential 
retrieval based on information supplied by 
the user in the SETL macro. 

JQ1!Il From the SETL macro expansion. 

!~i1l To the problem program. 

~~1~od1 This logical transient first 
validates the limits of the DTFIS table and 
IOAREAS to ensure that they lie within the 
partition. If HCLD=n:s has been specified 
in the DTF, $$BSETL1 is fetched to perform 
the SETL macro functions. If track hold 
has not been specified, $$BSETL then 
initializes for sequential retrieval based 
on the information ·supplied by the user in 
the SETI macro. The SETL macro specifies 
the type of reference used to identify the 
first record to be processed. The types of 
reference are: 

• KEY. Key of starting record in the 
file. 

• GKEY. Location of starting record in 
the file, identified by a record key 
within a desired group. The user 
s.upplies a key that identifies the high 
order bytes of the required group of 
keys.. For example, a GKEY specification 
of D6430000 would permit file processing 
to start at the first key containing 
D643XXXX, regardless of the characters 
represented by the xs. 

• BOF. Beginning of the logical file. 

• ID (MBBCCHHR). Location of starting 
record in the prime data area. 

If sequential retrieval is to begin with a 
record associated with a particular key 
(KEY), the key of the beginning record must 
be placed in the field defined by the DTFIS 
entry KEYARG before issuing the SETL macro. 
This phase searches the master index (if 
present), cylinder index and track index 
until it finds the track index entry 
associated with the specified key. It 
determines whether the record with the 

desired key is on a shared or unshared 
prime data track or in the overflow area. 

If the record is on a shared track, the 
search is initialized to begin after the 
remainder of the track index has been 
bypassed. If the record is on a prime data 
track and records are unblocked, the track 
index overflow entry address associated 
with the desired record is calculated and 
stored in the DTFIS table, and the track is 
searched equal for the desired record. If 
the record is not found, a no-record-found 
indicator is set in the DTFIS table 
(Filename.C) • 

If the file contains blocked records, 
the track is searched equal/high for the 
desired block. The user mu.st supply (in 
the D TFIS en try KEYLOC) the'' position Of the 
key field in the data record. The block is 
then searched. When the record with the 
matching key is found, its address is saved 
in the DTFIS table and control returns to 
the problem program. If the record is not 
found, the no-record-found indicator is set 
in the DTFIS table (Filename.C). 

If the record with the desired key is in 
the overflow area, the track index normal 
and overflow entry addresses are stored in 
the DTFIS table, and the overflow chain is 
searched for the desired record. When the 
desired record is found, its address is 
saved in the DTFIS table. If the desired 
record is not found in the overflow chain, 
a no-record-found indicator is set in the 
DTFIS table (Filename. C) and control 
returns to the problem program. 

If GKEY was specified in the SETL macro, 
the CCW chain to read the desired record is 
modified to search key equal or high. The 
search for the desired record then proceeds 
im the same manner as if KEY were specified 
in the SETL macro. However, in this case 
(GKEY), a no-record-found condition should 
not occur unless the key specified is 
higher than the existing highest key in the 
file. 

If BOF was specified in the SETL macro, 
the address of the first prime data record 
in the file is -saved in the sequential 
retrieve section of the DTFIS table, and 
the track index overflow entry address 
associated with the desired record is 
calculated and stored in the DTFIS table. 
control then returns to the problem 
program. 

If the starting record address is 
referenced by a symbolic name in the SETL 
macro, this phase analyzes the 8-byte DASD 
address (MBBCCHHR) in the field specified 
by the symbolic name for validity. If the 
address is invalid, an illegal ID indicator 
is set in the DTFIS table (Filename.C) and 
control returns to the problem program. If 
the starting address is valid, this phase 
saves the address in the DTFIS table, 
calculates the track index overflow entry 
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address associated with the desired record, 
stores it in the DTFIS table and returns 
control to the problem program. 

In order to perform a search of the 
master, cylinder or track indexes, prime 
data area and overflow area for the 
starting record, a ccw string is built to 
search the required areas. Figures 68-71 
give a de~cription of the channel program 
built to perform the necessary search. 

Qhj~£1i~~l To initialize for sequential 
retrieval when HOLD=YES, based on 
information supplied by the user in the 
SETL macro. 

Ell1~~1 From the SETL macrc expansion. 

izi!l To the problem program. 

~~1h~£1 This logical transient first 
validates the limits of the DTFIS table and 
IOAREAS to ensure that they lie within the 
partition. It then initializes for 
sequential retrieval based on the 
information supplied by the user in the 
SETL macro. The SETL macro specifies the 
type of reference used to identify the 
first record to be processed. The types of 
reference are: 

• KEY.. Key of starting record in the 
file. 

• GKEY. Loc~tion of starting record in 
the file, identified by a record key 
within a desired group. The user 
supplies a key that identifies the high 
order bytes of the required group of 
keys. For example, a GKEY specification 
of D6430000 would permit file processing 
to start at the first key containing 
D643XXXX, regardless of the characters 
represented by the Xs. 

• BOF. Beginning of the logical file. 

• ID (MBBCCHHR). Location of starting 
record in the prime data area. 

If sequential retrieval is to begin with a 
record associated with a particular key 
(KEY) , the key of the beginning record must 
be placed in the field defined by the DTFIS 
entry KEYARG before the SETL macro is 
issued. This ph~se searches the master 
index (if present), cylinder index, and 
track index until it finds the track index 
entry associated with the specified key. 
It determines whether the record with the 
desired key is on a shared or unshared 
prime data track or in the overflow area. 

If the record is on a shared track, the 
search is initialized to begin after the 
remainder of the track index bas been 
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bypassed. If the record is on a prime data 
track and records are unblocked, the track 
index overflow entry address associated 
with the desired record is calculated and 
stored in the DTFIS table, and the track is 
searched equal for the desired record. If 
the record is not found, a no-record-found 
indicator is set in the DTFIS table 
(Filename.C). 

If the file contains blocked records, 
the track is searched equal/high, for the 
desired block. The user must supply (in 
the DTFIS entry KEYLOC) the' position of the 
key field in the data reco~d. The block is 
searched. When the record with the 
matching key is found, its address is saved 
in the DTFIS table, and control returns to 
the problem program. If the record is not 
found, the no-recora~found indicator is set 
in the DTFIS table (Filename.C). 

If the record with the desired key is in 
the overflow area, the track index normal 
and overflow entry addresses are stored in 
the DTFIS table, the appropriate index and 
data tracks are held, and the overrlow 
chain is searched for the desired record. 
When the desired record is found, its 
address is saved in the sequential 
retrieval section of the DTFIS table. If 
the desired record is not found in the 
overflow chain, a no-record-found indicator 
is set in the DTFIS table (Filename.C), the 
held index and data tracks are released, 
and control returns to the problem program. 

. If GKEY was specified in the SETL macro, 
the ccw chain to read the desired record is 
modified to search key equal or high. The 
search for the desired record proceeds in 
the same manner as if KEY were specified in 
the SETL macro. However, in this case 
(GKEY), a no-record-found condition should 
not occur unless the key specified is 
higher than the existing highest key in the 
file. 

If BOF was specified in the SETL macro, 
the address of the first prime data record 
in the file is saved in the sequential 
retrieval section of the DTFIS table, and 
the track index overflow entry address 
associated with the desired record is 
calculated and stored in the DTFIS table. 
control returns to the problem program. 

If the starting record address is 
referenced by a symbolic name in the SETL 
macro, this phase checks the validity of 
the 8-byte DASD address (MBBCCHHR) in the 
field specified by the symbolic name. If 
the address is invalid, an illegal ID 
indicator is set in the DTFIS table 
(Filename.C), and control returns to the 
problem program. If the starting address 
is valid, this phase saves the address in 
the DTFIS table, calculates the track index 
overflow entry address associated with the 
desired record, stores it in the DTFIS 
table, holds the required index and data, 
tracks, and returns control to the problem 
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program. 

Before I/O is performed, a switch is 
tested to see if track hold has been 
specified. If it has, the data track(s) 
and the corresponding index track(s) are 
held until I/O is complete. If any error 
conditions occur (for example, no record 
found, wrong length record, or a DASD read 
error), any held tracks are freed before 

returning to the user. 

In order to perform a search of the 
master, cylinder, or track indexes, prime 
data area, and overflow area for the 
starting record, a ccw string is built to 
search the required area. Figures 68 - 71 
give a description of the channel program 
built to perform the necessary search. 

.------- --, 
I I ccw Builder I I I 
ILabellContrcl Ccdet1 ccw Built I Function I 
1----+ +-- --+- I 
I I 7441 IX'69', &KEYARG, cc, Key !Search key equal or high the master/ I 
I I I Length I cylinder index. Key supplied by user I 
I I I I in DTFIS table. I 
1---t- --+- I 
I I OC40 IX'08', Pointer to •+16, cc, ITIC to *+16. I 
I I I Record Length I I 
!---+------+- --+-------------------· 
I I B04B IX 1 1A', 2&Filename.S+3, CC, 51Read home address into common 
I I I I seek/search area in DTFIS table. 
1----+----- --------+-
' I 506B IX'92', 2&Filename.S+3, cc !Read count (multiple-track) - CCHHR -
I I 1and SLI, 5 !into common seek/search area in DTFIS 
I I I I table,. 
!---+---------+- --+-----------------~-----------
' I 7441 IX'69', &KEYARG, cc, Key 1search key equal or high the master/ 
I I !Length !cylinder index. Key supplied by user. 
1--+----- -------+----
' I 0440 I X'08 ', Pointer to *-16, CC, I TIC to *-16. 
I I I Record Length I 
1----+- --+--------
' I 110C IX'06', 2&Filename.w, 00, 10 !Read data (10-byte index level 
I I t !pointer) into random/sequential 
I I I !retrieval area in DTFIS table. The 
I I I I data field is then moved from the 
I I I I random/sequential retrieval area to 
I I I tthe common seek/search area for the 
I I I I next search. 
L-------- --------------- ·~~------~--------' 

1--6 See notes 1 through 6 in Figure 75. 

Figure 68. Channel program builder for sequential retrieval -- ccw chain built to 
search master cylinder index. 
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r·-~----~~~~-~~----·------· 
I ICCW Builder I I I 
ILabelfControl code'I CCW Built I Function I 
I t --+- I 
t SOEC tX'31 1 , 2&Filename.S+3, cc 1search identifier equal the track t 
I land SLI, 10 tindex using the 10-byte pointer in thel 
I I I fcommon seek/search area. I 
!--~------+-- ~ I 
t I 0640 1x•oa•, Pointer ••a, cc, f TIC to •-a. 1 
I I I :Record Length I I 
1---~ -ti---·-·---------~----- I 
I I 126C IX'06 1 , &IOl:REAS, cc and !:Read data (10-byte track index I 
t I ISLI, 10 !pointer) into IOA:REAS, input/output I 
I I I 1area for sequential retrieval supplied! 
I I I lby user. I 
1--~ --+- I 
I I 506B IX 1 92 1 , 2&Filename.S+3, CC tRead count (multiple-track) - CCBHR - I 
I I tand SLI, 5 !into common seek/search area in DTFIS I 
I I I ttable. I 
!---~-------+-- I 
I I 7441 IX'69 1 , &KEYARG, cc, Key !Search key -equal or high the track I 
I I !Length tindex. Key supplied by user. I 
1----+ I 
I t 0240 1x•oa 1 , Pointer to •-24, I-TIC to •-24. I 
I I I cc, Eecord Length . I I 
1--~ I 
I I 110C IY.'06 1 , 2&Filename.W, 00, 10 !Read data (10-byte pointer) into I 
I I I !random/sequential retrieval area in I 
I I I I DTFIS table. The data field is then I 
I I I I moved from the random/sequential I 
I I I !retrieval area for the next search. I 
'"---

1--6 See notes 1 through 6 in Figure 75. 

Figure 69. Channel prog~am builder for sequential retrieval -- ccw chain built to 
search track index. 

r--
1 ICCW Builder I I I 
ILabelfControl Code•t ccw Built I Function I 
l---~------11---------------+-- I 
ISTRI11 084B IY. 1 31 1 , 2&Filename.S+3, CC, 5fSearch identifier equal~the prime datal 
I I I farea using the pointer (CCHHE) in the I 
I I I fcommon seek/search area in the DTFIS I 
I I I It able. I 
1---~ I I 
I I OEEB IY. 1 08 1 , Pointer to *~8, CC !TIC to •-8. I 
I I I and SLI, 5 I I 
!---+-------~ ------------+---- ___ , 
I I 41 EC IX' 12 1 , 2&Filename. W, cc I Read count into common I 
I I land SLI, 10 !seek/search area in the DTFIS table. I 
-~-- ~ ·-------------+-

' 6441 IX 1 29 1 or Y. 1 69', &KEYARG, tif KEY is specified in the SETL macro 
I or ICC, Key Length land/or records are unblocked, this 
I 7441 I ICCW searches key equal the prime data 
I I 1area. If GKEY is specified in the 
I I ISETL macro and/or records are blocked, 
I I lthis ccw searches key equal or high 
I I lthe prime data area for the starting 
I I I record. 

--~---- -Ii----· 
I 046B 1x•oa 1 , Pointer to •-16, ITIC to •-16. 
I ICC and SLI, 5 I 

!----+-------+ -+----· 
I I 1202 IY.'06 1 , &IOA:REAS, 00, !Read data (block containing starting 
I I tBiock Size · 1record) into IOA:REAS. 
'-----· 

1--6 See notes 1 through 6 in Figure 75. 

Figure 70. Channel program builder for sequential retrieval -- ccw chain built to find 
starting record in prime data area. 
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r------------ --------, 
I 1ccw Euilder I I I 
ILabellContrcl Ccde11 CCW Built I Function I 
!----+---------+- +----- I 
ISTRI31 804B IX'31', 2&Filename.S+3, cc, 51Search identifier equal the overflow I 
I I I 1chain using the pointer (CCHHR) in thel 
I I I 1common seek/search area in the DTFIS I 
I I I I table. I 
1-----+--------+- +- ------1 
I I 0640 1x 1 08 1 , Pointer to *-8, cc, ITIC to *--8. I 
I I !Record Length I I 
!---+--------+- ----·---·+-- I 
I I 6441 IX' 29' or X' 69', &KEYARG, I If KEY is specified in the SETL I 
I I or ICC, Key Length 1macro, this ccw searches key equal 
I I 7 441 I It he overflow chain for the starting 
I I I I record. If GKEY is specified in the 
I I I ISETL macro, this CCW searches key 
I I I I equal or high the overflow chain for 
I I I I the starting record. 
1----+---------+ -+-
I I 112C IX'06 1 , 2&Filename.w, SLI, 101Reads data (10-byte sequence link 
I I I !field) into random/sequential 
I I I 1retrieval area.in DTFIS table. This 
I I I I CCW is executed when the required 
I I I I overflow record is not found in the 
I I I I overflow chain. 
!----+--------+- ------+------
' I 1203 IX 1 06', &IOAREAS, 00, fRead data (sequence link field 
I I I Record Length + 10 I plus starting record) into IOAREAS. I 
I I I !This CCW is executed when the matching! 
I I I I key is found in the overflow chain. I 
'----------

1--6 See notes 1 through 6 in Figure 75. 

Figure 71. Channel program builder for sequential retrieval -- CCW chain built to find 
starting record in overflow chain. 

r-
1ccw Parameter31 
!Control Code I 
1--------+-

CCW Built Function 

I 0540 IX 1 31', 2&Filename.S+3, cc, 5 t Search identifier equal the prime data 
tarea using the pointer (CCHHR) in the I I 

I I 
I I 
1--------+--
I 1x•o 1 , Pointer to •-8, cc, 
I-
I 
I 
I 

IX'05 1 ,• &IOAREAS, cc,s 
!Block Length6 

I common seek/search area in the DTFIS 
ftable. 

--+ 
0 I TIC to *"'8• 

!Write data (block) onto prime data 
I area. 

I tX' 31 1 , 2&Filename. S+3, cc, 5 !Search identifier equal to verify write 
I operation. I I 

1--------+ -----·------+ 
t 1x 1 08 1 , Pointer to •-a, cc, 0 I TIC to •-a. 
I ·-------"~-----------·------+-----· 
I 
I 

IX 1 06 1 ,• &IOAREAS, SKIP, 
!Block Length6 

1--6 See notes 1 through 6 in Figure 75. 

jRead data to verify write operation~ 
I 

Figure 72. Channel program builder for sequential retrieval -- ccw chain built to write 
records. 
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,--- -, 
ICCW Parameter31 I 
!Control Code I ccw Built I Function I 
1--------+-----------------t----------- I 
I 0601 IX' 31 1 ,, 2&:Filename. S+3, cc, 5 I Search identifier equal the track index I 
I I 1area using the pointer (CCHHR) in the I 
I I 1common seek/search area in the DTFIS I 
I I I table. I 
1--------+- --+------ -I 
I 1x 1 00 1 , Pointer to •-8, cc, o ITIC to •-8. I 
1-------+------ -----t I 
I IX 1 06 1 ,• 2&Filename.w, cc,s10 !Read data (10-byte index level pointer) I 
I I linto random/sequential retrieval area in I 
I I lthe DTFIS table. I 
1---------+- I 
I IX 1 31 1 , 2&Filename.S+3, cc, 5 I Search identifier equal to verify read I 
I I I operation. I 
1---------+ -----+- I 
I 1x•o0 1 , Pointer to *-8, cc, o ITIC to *-8. I 
1-- + --+ I 
I IX'06 1 , &IOAREAS, SKIP, I Read data to verify read operation. I 
I I Block Size I I 
'---

i--6 See notes 1 through 6 in Figure 75. 

Figure 73. Channel program builder for sequential retrieval -- ccw chain built to 
search track index • 

. ,--- -, 
ICCW Parameter31 I I 
!Control Code I ccw Built I Function I 

+-- I I 
0600 IX 1 31 1 , 2&Filename.S+3, cc, 5 1search identifier equal the prime data I 

I 1area using the pointer (CCHHR) in the I 
I tcommon seek/search area in the DTFIS I 
I I table. I 

-+ --+-------- I 
1x 1 08 1 , Pointer to *-8 ,cc, o ITIC to *-8. I 

---·+ I 
IX 1 06 1 ,• &IOAREAS, cc,s !Read data into IOAREAS. I 
!Block Length3 I I 

--+ I 
IX 1 31 1 , 2&Filename.S+3, cc, 5 1search identifier equal to verify read I 
I I operation. I 

·---+- -----+ I 
I IX' 08 1 , Pointer to *-8 ,cc, 0 I TiIC to *-8. I 
1------+- --+ I 
I IX'06•,• &IOAREAS, SKIP, !Read data to verify read operation. I 
I I Block Length• I I 1.-. ___ _ 

1--6 See notes 1 through 6 in Figure 75. 

Figure 74. Channel program builder for sequential retrieval -- ccw chain built to read 
records. 
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.--- --, 
1!2!~1: The ccw chains are•built by the B-transients, $$BSETL and $$BSETL1. The CCW 
builder control code references inf or ma tion in the $$BSETL. and $$BSETL 1 assemblies. 

The first character of the control code references an operation code at IJHROP .• 
The second character of the control code references a data area at IJHARA. 
The third charac~er of the control code references the following information: 

0 
2 
4 
6 

x•oo• 
x• 20 1 

X1 40 1 

X1 60 1 

End of ccw chain 
SLI (Suppress Length Indicator) 
cc (Command Chaining) 
CC and SLI 

The fourth character of the control code references a byte count (length) field at 
REL NT. 

!Qj;~~= 
I 
!&Filename = D~F name supplied by user. 
l&Filename.X = Y. is suffix-supplied by DTFIS for unique DTF labels. 
I 
l!Ot!L.J: 
I 
!The ccw parameter is found in the IS!OD assembly. 
I 
!The first byte of the parameter is the command code. 
I 
!The second byte of the parameter contains flags with the exception of the chain to 
jsearch the track index. In this case, the second byte is an indicator to the channel 
jprogram builder that the ccw chain is to search the track index. 
I 
l!Qj;~_!: If the file contains unblocked records, the command code is modified to 
!Read Key and Data, or Write Key and Data. 

either I 

I 
1!!2!.~L~: 
jset on. 
I 
l!Qj;LJ: 
jphysical .___ 

If the verify option has not been specified, the command chaining bit is not 

If the file contains unblocked records, the byte count field contains the 
record length plus Key Length. 

I 
I 
I 
I 
I 
I 
I 

Figure 75. Char.nel Frogram builder for sequential retrieval -- notes. 

Indexed Sequential Access Method 155 



1.§!1' A~M.I!U. £!~~.I!i 1'~g2, £hatl .lIA 

Q2jg£!i~l To write the last record, if 
necessary, and to r~set the status byte in 
the DTFIS table. 

~B!I.!.l From the ESETL macro expansion. 

~~i!l To the prcblem program via linkage 
register 14. 

Hg!hQgl After initializing pointers to the 
DTFIS table, this routine sets the status 
byte in the DTFIS table to O. A test is 
then made to determine if the PUT issued 
bit is on in the retrieval byte of the DTF 
table. If it is on, the last block of 
rec.ords is written.. A test for IOAREA2=YES 
is then made. If IOAREA2 is specified as 
an ISMOD macro parameter option to allow 
overlapping of I/O with processing, a bit 
is set in the DTF table to indicate the 
first record is being processed and a wait 
for I/O completion is made. Control then 
returns to the problem program. 

Objgcti!~l Tc perform sequential retrieval 
input for an indexed sequential file. 

~B!I.!.l From the GET macro expansion. 

Exit: To the ·Frcblem program via linkage 
register 14. 

Method: This routine initializes pointers 
to-the-DTFIS table, and then tests for 
IOAREA2=YES- If IOAREA2 is not specified 
as an ISMOD macro parameter option, a test 
is made to determine if the last record 
read was in the cverflow area. If the last 
record read was in the overflow area, the 
contents of the sequence-link field is 
moved to the seek/search area, and a test 
is made to determine if the end of the 
overflow chain has been reached. If it has 
not been reached, the overflow record is 
read, addresses are saved, and the record 
i~ moved to WORKS, if specified. Control 
then returns to the problem program. 

If the end of the chain has been 
reached, the currerit disk address'is 
upd~ted to the next track and the next 
record is read. The record is moved to the 
work area, if specified, addresses are 
saved, and control returns to the problem 
program. 

If the last record read was not in the 
overflow area, the routine determines if 
all records in the block have been 
processed. If all the records in the block 
have net been processed, the I/O area 
pointer is updated to the next logical 
record. If that record is not a padding 
record, it is moved to the work area, if 
specified, addresses are saved, and control. 
returns to the problem program. If it is a' 
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padding record, the EOF indicator is set in 
the DTFIS table, and control passes to the 
problem program. 

If all record's in the block have been 
processed, a check is made to determine if 
the PUT macro has been issued. If it has, 
the record is written. 

A test is made to determine if the end 
of the track has been reached. If it has 
been reached, the track index is searched 
to find the next track index entry. The 
current track index record number .in the 
DTF table is then updated, and a test is 
made to determine if there is any overflow 
record indicated in the track index entry 
just read. If the track index entry 
indicates an overflow record is present, 
that overflow record is read, and moved to 
the work area, if specified. Control 
returns to the problem program. 

If there is no overflow record indicated 
in the track index entry, the current 
address is updated by 1, and the record is 
read and moved into the work area, if 
specified. Control returns to the problem 
program. 

If IOAREA2 has been specified to allow 
overlapping of I/O with processing, a test 
is made to determine if the last record 
read was in the overflow area. If the last 
record read was in the overflow area, a 
test is made to determine if the record 
being processed by the user is an overflow 
record. If it is an overflow record, a 
wait for I/O completion is made, the next 
available I/O area address is obtained, the 
current record address is saved, and a test 
is made to determine if the first record is 
being processed. 

If the first record is being processed, 
and if track hold has been specified, the 
appropriate index and data tracks are held, 
the overflow record is read, addresses are 
saved, and the record is moved to a 
workarea, if specified. Any held tracks 
are released, and control returns to the 
problem program. 

If the first record is not being 
processed, the address of the next overflow 
record is moved to the seek/search address 
and a test is made to determine if the end 
of the overflow chain has been reached. If 
the end has not been reached, and if track 
hold has been specified, the appropriate 
index and data tracks are held, the 
overflow record is read, addresses are 
saved and the record is moved to the work 
area, if specified. Any held tracks are 
released and control returns to the problem 
program. 

If the end of the overflow chain has 
been reached, the current disk address is 
updated to the next track and the next 
record is read. Th& record is moved to the 
work area, if specified, addresses are 
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saved, and control returns to the problem 
program,. 

If the last record was not an overflow 
record and the current record is not an 
overflow record, this routine determines if 
all the records in the block have been 
processed. If all records in the block 
have not been processed, the I/O area 
pointer is updated to the next logical 
record and the record counter is updated by 
1. If the next logical record is not a 
padding record, it is moved to the work 
area, is specified, addresses are saved, 
and control returns to the problem program~ 
If it is a padding record, the EOF 
indicator is set in the DTF table and 
control returns to the problem program. 

When all the records in the block have 
been processed, a check is made to 
determine if the PUT macro has been issued. 
If the PUT macro has been issued, the 
record is written. A test for the presence 
of two I/O areas is then made. If the 
presence of two I/O areas is indicated in 
the DTF table, a test is made to determine 
if the first record is being processed. If 
the first record is not being processed, a 
wait fer I/C completion is made and the 
record address is saved in the DTF table. 

A test is made to determine if the end 
of the track has been reached. If the end 
of the track has been reached, the track 
index is searched to find the next track 
index entry. The current track index 
record number in the DTF table is updated. 
If HOLD is specified, the index track is 
held while a test is made to determine if 
there is any overflow record indicated in 
the track index entry just read~ If the 
presence of an cverflow entry is indicated, 
and there are two I/O areas present, this 
routine tests to determine if this is the 
first record. If it is not the first 
record, the record counter is set to 1. 
The overflow record address is moved to the 
seek/search address, the overflow record is 
read, held if HCLD=YES is specified, and 
moved to the work area, if specified. 
control then returns to the problem 
program,. 

If there is no overflow record indicated 
in the track index entry, the•current 
address is updated by 1, the next record is 
read and moved tc the work area, if 
specified, and control returns to the 
problem program. 

l.§!11 !I:DRTR,l f!!I ~£.I21 Chill JF 

Q£jg£ti~1 To perform sequential retrieval 
output for an indexed sequential file. 

~B!£~ From the PUT macro expansion. 

~!it1 To the problem program via linkage 
register 14. 

,ttethQQl After initializing pointers to the 
DTFIS table, this routine tests whether a 
GET has been issued. If a GET has not been 
issued, there is an SVC 50 (error) • 
Otherwise, the GET issued switch is turned 
off and the output bit in the retrieval 
byte in the DTFIS table is turned on. The 
record is moved from the work area to the 
I/O area, and the output bit in the 
retrieval byte is set off. 

If the record is unblocked, or is in the 
overflow area, this routine writes out the 
record and returns control to the problem 
program.. If the records are blocked, this 
routine sets the bit in the retrieval byte 
to indicate that the PUT macro has been 
issued for this record, and returns control 
to the problem program.. The GET macro 
routine causes the block to be written on 
DASD when it determines that all records in 
the block have been processed. 

Qbjecti~i To perform the random retrieval 
input function for an indexed-sequential 
file by searching the indexes to determine 
the track on which the desired record is 
stored. 

~nt~Y.l From the READ, KEY macro. 

Exit: To the problem program via linkage 
register 14. 

,ttethQd: This routine first initializes 
pointers and status bi ts in the DTFIS 
table. It then constructs the CCW chain to 
search the master or cylinder index (see 
Figure 76)• It then determines the highest 
level index (master or cylinder) being 
used, and tests for ERREXT=YES. If ERREXT 
is specified, additional error conditions 
can be returned to the problem program. 
This allows the user greater flexibility in 
attempting to continue processing. This 
routine then searches the highest level 
index to get the address of the next index 
to be searched. 

A test of the F code from the index 
level pointer is made to determine if the 
next search is of the track index. The F 
code refers to the index level just 
searched. If the master index was just 
searched, the next search is on the 
cylinder index. If the next search is not 
on the track index, the routine gets the 
index entry type and determines the routine 
to process that type. 

If the entry type is a normal entry, the 
routine returns to search the next index. 
If the entry type is a dummy end entry or 
an inactive entry, the routine branches t~ 
an error routine to set a no-record-found 
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flag in the DTF tatle and return to the 
problem program. If the entry is a dummy 
chained entry, the routine returns to 
search the index by using the address 
supplied by the 10-byte index level 
pointer. 

When the next search is found to be on 
the track index, a test is made to 
determine if the track index.takes up one 
track or more. If the track index does not 
require a full tr~ck, the routine builds a 
new ccw chain tc search the track index 
(see Figure 77) • The routine issues the 
EXCP to search the track index, and returns 
control to the Froblem program without 
issuing a WAIT. The WAIT function is left 
to the WAITF macro, which must be issued 
before the user can process the record. 

Q~j~cti!~i To initialize for sequential 
retrieval based on information supplied by 
the user in the SETL macro (BOF or ID) • 

J~!IIJ. From the SETL macro expansion. 

J~i!~ To the prcblem program or to 
$$BSETL1. · 

~~!h2~i This logical transient first 
validates the limits of the DTFIS table and 
IOABEAS to ensure t.hat they lie within the 
partition. $$BSETL then initializes for 
sequential retrieval based on the 
information supplied by the user in the 
SETL macro. The SETL macro specifies the 
type of reference used to identify the 
first record to be processed. The types of 
reference are: 

1. KEY. Key of starting record in the 
file. 

2. GKEY. location of starting record in 
the file, identified by a record key 
within a desired group. The user 
supplies a key that. identifies the high 
order bytes of the required group of 
keys. For example, a GKEY 
specification of D6430000 would permit 
file processing to start at the first 
key containing D643XXXX, regardless of 
the characters represented by the Xs. 

3. BOF. Beginning of logical file. 

4. ID (MBBCCHHE). Location of starting 
record in the prime data area. 

Note: Beferences 1 and 2 are processed by 
$$BSETL1 .• 

If sequential retrieval is to begin with 
a record associated with a particular key 
(KEY), the key of the beginning record must 
be placed in the field defined by the DTFIS 
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entry KEYARG before the SETL macro is 
issued. This phase searches the master 
index (if present), cylinder index and 
track index until it finds the track index 
entry associated with the specified key. 
It determines whether the record with the 
desired key is on a shared or unshared 
prime data track or in the overflow area. 

If the record is on a shared track, the 
search is initialized to tegin after the 
remainder of the track index has been 
bypassed. If the record is on a prime data 
track and records are unblocked, the track 
index overflow entry address associated 
with the desired record is calculated and 
stored in the DTFIS table, and the track is 
searched equal for the desired record. If 
the record is not found, a no-record-found 
indicator is set in the DTFIS table 
(Filename. C) • 

If the file contains blocked records, 
the track is searched equal/high for the 
desired block. The user must supply (in 
the DTFIS entry KEYLOC) the position of the 
key field in the data record. The block is 
searched. When the record with the 
matching key is found, its address is saved 
in the DTFIS table, and control returns to 
the problem program. If the record is not 
found, the no-record-found indicator is set 
in the DTFIS table (Filename.C). 

If the record with the desired key is in 
the overflow area, the track index normal 
and overflow entry addresses are stored in 
the DTFIS table, and the overflow chain is 
searched for the desired record. When the 
desired record is found, its address is 
saved in the sequential retrieval section 
of the DTFIS table. If the desired record 
is not found in the overflow chain, a 
no-record-found indicator is set in the 
DTFIS table (Filename.C) , and control 
r~turns to the problem program. 

If GKEY was specified in the SETL macro, 
the CCW chain to read the desired record is 
modified to search key equal or high. The 
search for the desired record proceeds in 
the same manner as if KEY were specified in 
the SETL macro. However, in this case 
(GKEY), a no-record-found condition should 
not occur unless the key specified is 
higher than the existing highest key in the 
file. 

If BOF was specified in the SETL macro, 
the address of the first prime data record 
in the file is saved in the sequential 
retrieval section of the DTFIS table, and 
the track index overflow entry address 
associated with the desired record is 
calculated and stored in the DTFIS table. 
Control returns to the problem program. 

If the starting record address is 
referenced by a symbolic name in the SETL 
macro, this phase analyzes the 8-byte DASD 
address (MBBCCHHR) in the field specified 
by the symbolic name for validity. If the 
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address is invalid, an illegal ID indicator 
is set in the DTFIS table (Filename.C) , and 
control returns to the problem program. If 
t.he starting address is valid, this phase 
saves the address in the DTFIS table, 
calculates the track index overflow entry 
address associated"with the desired record, 
stores it in the DTFIS tatle, and returns 
control to the problem program. 

In order to perform a search of the 
master, cylinder or track indexes, prime 
data area, and overflow area for the 
starting record, a ccw string is built to 
search the required areas. Figures 91-94 
give a description of the channel program 
built to perform the. necessary search. 

Q~j!£!i!!!~ TO initialize for sequential 
retrieval based on information supplied by 
the user in the SETL macro (KEY or GKEY). 

~n!Il~ From $$BSETL. 

Exit: To the problem program or to 
i$i3siT12. 

n~!h~£~ This logical transient initializes 
for sequential retrieval based on the 
information supplied by the user in the 
SETL macro. The SETL macro specifies the 
type of reference used to identify the 
first record to be processed. The types of 
reference are: 

1. KEY. Key of starting record in the 
file. 

2. GKEY. Location of starting record in 
the file, identified by a record- key 
within a desired group. The user 
supplies a key that identifies the high 
order bytes cf the required group of 
keys. For example, a GKEY 
specificaticn of D6430000 would permit 
file processing to start at the first 
key containing D643XXXX, regardless of 
the characters represented by the Xs. 

3. BOF. Beginning of the logical file. 

4. ID (MBBCCHHR). Location of starting 
record in the prime data area. 

Note: References 3 and 4 are processed by 
iiBSETL., 

If sequential retrieval is to begin with 
a record associated with a particular key 
(KEY)~ the key of the beginning record must 
be placed in the field defined by the DTFIS 
entry KEYARG before the SETL macro is 
issued. This phase searches the master 
index (if prese~t), cylinder index, and 
track index until it finds the track index 
entry associated with the specified key. 

It determines whether the record with the 
desired key is on a shared or unshared 
prime data track or in the overflow area. 

If the record is on a shared track, the 
search is initialized to begin after the 
remainder of the track index has been 
bypassed. If the record is on a prime data 
track and records are unblocked, the track 
index overflow entry address associated 
with the desired record is calculated and 
stored in the DTFIS table, and the track is 
searched equal for the desired record. If 
the record is not found, a no-record-found 
indicator is set in the DTFIS table 
(Filename.c) • 

If the file contains blocked records, 
the track is searched equal/high for the 
desired block. The user must supply (in 
the DTFIS entry KEYLOC) the position of the 
key field in the data record. The block is 
searched. When the record with the 
matching key is found, its address is saved 
in the DTFIS table, and control returns to 
the problem program. If the record is not 
found, the no-record-found indicator is set 
in the DTFIS table (Pilename.C). 

If the record with the desired key is in 
the overflow area, the track index normal 
and overflow entry addresses are stored in 
the DTPIS table, the appropriate index and 
data tracks are held, and the overflow 
chain is searched for the desired record. 
When the desired record is found, its 
address is saved in the sequential 
retrieval section of the DTFIS table. If 
the desired record is not found in the 
overflow chain, a no-record-found indicator 
is set in the DTFIS table (Pilename.C), the 
held index and data tracks are released, 
and control returns to the problem program. 

If GKEY was specified in the SETL macro, 
the ccw chain to read the desired record is 
modified to search key equal or high. The 
search for the desired record proceeds in 
the same manner as if KEY were specified in 
the SETL macro. However, in this case 
(GKEY), a no-record-found condition should 
not occur unless the key specified is 
higher than the existing highest key in the 
file. 

If BOF was specified in the SETL macro, 
the address of the first prime data record 
in the file is saved in the sequential 
retrieval section of the DTPIS table, and 
the track index overflow entry address 
associated with the desired record is 
calculated and stored in the DTPIS table. 
Control return.s to the problem program. 

If the starting record address is 
referenced by a symbolic name in.the SETL 
macro, this phase checks the validity of 
the 8-byte DASD address (MBBCCHHR) in the 
field specified by the symbolic name. If 
the address is invalid, an illegal ID 
indicator is set in the DTFIS table 
(Filename.C), and control returns to the 
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problem program. If the starting address 
is valid, this phase saves the address in 
the DTFIS table, calculates the track index 
overflow entry address associated with the 
desired record, stores it in the DTFIS 
table, holds the required index and data 
tracks, and returns control to the problem 
program. 

Before I/O is performed, a switch is 
tested to see if track hold has been 
specified. If it has, the data track (s) 
and the corresponding index track(s) are 
held until I/O is complete. If any error 
conditions occur (for example, no record 
found, wrong length record, or a DASD read 
error), any held tracks are freed before 
returning to the user. 

In order to perform a search of the 
master, cylinder, or track indexes, prime 
data area, and overflow area for the 
starting record, a ccw string is built to 
search the required area. Figures 91-94 
give a description of the channel program 
built to perform the necessary search. 

1.§U .a1arn!]_;, .§1!1 11.9£!2, !$BS E!1..f 

Q!!j.§£.!.i.!Sll. To complete the initialization 
of the DTF, to free or hold tracks as 
required, and tc return control to the 
user. 

ln.!!I.i From $$BSETL1. 

J~.i.!l. To the problem program. 

11g.:!;hQg_;, This phase is called by $$BSETL1 if 
no I/O errors have been detected. The 
initialization cf the DTF is completed for 
sequential retrieval starting with the 
specified key or low key in a group of 
keys. If HCLD=YES is specified in the DTF, 
the index track and the data track are held 
until exit, when the index track is freed. 
The data track is freed by the module. If 
an error occurs, the proper error bit is 
posted in Filename .• c and exit to the user 
is made after freeing all held tracks. 

.Q.Qjsi£.!i.!~l. 

1.. To ensure that the last EXCP issued has 
been completed and that the condition 
is normal. 

2. If the operation is a READ, to locate 
the specified record and to compJete 
the transfer of data to the I/O area 
specified by the DTFIS entry IOAREAR, 
and to the specified work area if-the 
DTFIS entry WORKR is included in the 
file definition. 

3. If the operation is a WRITE (NEWKEY) 

160 LIOCS Vclu~e 3 DAM and ISAM 

Licensed Program - Property of IBM 

to complete the addition of the record 
to an indexed sequential file, 
adjusting the indexes and other records 
as necessarr. 

4. If the operation is a WRITE (KEY), to 
return control to the problem program .• 

lnt!Il From the WAITF macro expansion. 

Exit: To the problem program via linkage 
register 14. 

tt~hQ~ This routine first tests for 
ERREXT=YES. If ERREXT is specified, 
additional error conditions can be returned 
to the problem program. This allows the 
user greater flexibility in attempting to 
continue processing. After initializing 
pointers to the three sections of the DTFIS 
table,·this routine tests the status byte 
in the DTF table to determine if the 
condition so far is normal.. If not, 
control returns to the problem program. 

If the condition is normal, the routine 
issues a WAIT to determine if the EXCP 
issued by the READ or WRITE routines has 
been completed, and also tests for errors. 
Then, if the operation is a WRITE (KEY), 
this routine returns control to the problem 
program. 

If the operation is a READ, this routine 
must complete the READ operation by moving 
the data to the I/O area. If first sets 
the address of the track on which the 
desired record is stored in the seek/search 
area, and initializes pointers to KEYARG 
and the I/O area. It also gets the 
relative key location and key length. 

The routine picks up the index entry 
type (F code) from the search address and 
determines the routine to process that 
type. If the entry is a normal entry on an 
unshared track, a new ccw chain is built to 
find the record in the prime data area (see 
Figure 78). If blocked records are 
specified, the ccw command code is modified 
to search high or equal. An EXCP and WAIT 
are issued to find the record and read the 
block into the I/O area. If records are 
unblocked, the record is moved into WORKR 
(if specified), and control returns to the 
problem program. If records are blocked, 
this routine tests to determine if the key 
specified in KEYARG is less than the key in 
the first logical record. If so, the 
record has not been found, and the 
corresponding bit is set on in the DTF 
table. Otherwise, the corresponding key is 
found within the block and the routine 
moves the block to WORKR, if specified. 
Control is then returned to the problem 
program. 

For a normal entry on a shared track, 
the routine decreases the record number in 
the search address by 1, and builds a new 
ccw chain to find records on a shared track . ' 
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(see Figure 79) • Processing continues as 
in the routine to process a normal entry on 
an unshared track. 

If the entry is an overflow end entry or 
an overflow chained entry, this routine 
first constructs a CCW chain to search the 
overflow chain. An EY.CP and a WAIT are 
issued to locate the record in the overflow 
chain. A test is made to determine if the 
desired record bas been found. If not, the 
routine tests for a overflow end entry. If 
so, the no-record-found bit is set on in 
the DTF table. If the entry is not an 
overflow end entry, the sequence-link field 
is inserted in the seek/search address, and 
the overflow chain is searched again. 

If the record has been found, overflow 
bits are set on in the DTF table, and the 
first nonoverflcw record count is increased 
by 1.. The logical record is moved to 
WORKR, if specified. Control returns to 
the problem program via register 14. 

If the entry is a dummy end entry or an 
inactive entry, the routine sets a 
no-record-found bit on in the DTF table, 
and returns control to the problem program. 

If the operation is a WRITE (NEWKEY), 
this routine determines the type of add 
functicn to be performed. The three types 
of add functions are: 

• Normal add tc the prime data area. 

• Add to the over£low area. 

• EOF add. 

Normal Add to the Prime Data Area: This 
routine~Irst aetermines_If_the-record is 
to be added to the last prime· data track. 
If it is and the last prime data track is 
full, the overflow record. address is 
calculated, an EXCP (see Figure 85) is 
issued to search and read the prime data 
track to determine the point of insertion, 
and a wait for I/O completion is made. 
Figures 76 through 111 describe the channel 
program builder for the ADDRTR function. 
If the addition is not on the last prime 
data track, the overflow record address is 
calculated and the prime data.track is 
searched to determine the point of 
insertion for the record to be added to the 
file. When an equal/high key is found 
during the search, the count and data 
fields of that location are read into a 
save area in the DTF table and IOAREAL 
respectively. 

A test is made to determine if the prime 
data in core option was specified as an 
ISMOD macro paramEater. If it was 
specified, as many records as can fit into 
the I/O area specified in the DTFIS operand 
IOAREAL are read from the prime data track 
into main storage. The key of the record 
to be added is ccmpared to the keys of the 

existing records in the I/O area. If a 
duplicate key is found, the condition is 
indicated to the user in the DTF table 
entry labeled Filename.c. If no duplicate 
key is found, the records are shifted in 
main storage leaving the record with the 
highest key remaining in the user's work 
area, WORKL. The other records are 
rewritten directly onto the track. Any 
remaining records on the track are then 
read into the I/O area. The process 
continues until the last record on the 
track is set up as an overflow record. 
When the last prime data record on the 
track has been rewritten, the new overflow 
record is written in the overflow area, the 
track index normal and overflow entries and 
the COCR are written on DASD, and control 
returns to the problem program. 

If the prime data in core option has not 
been specified as an ISMOD macro parameter, 
a test for blocked recoDds is made. If the 
file contains unblocked records, the record 
previously found on the search key 
equal/high is reread to get the key field. 
If it is a duplicate key, a switch is set 
on in the DTFIS table indicating a 
duplicate key has been sensed and a return 
to the problem program is made. If there 
are no duplicate keys, the user's key and 
data are written from the work area, WORKL, 
onto the DASD file. The record in the I/O 
area, IOAREAL, replaces the user's record 
in the work area. The. next record on the 
track replaces the one in the I/O area. 
This process is repeated until the end of 
track is reached. 

If the end-of-file (EOF) record is read 
during the process of shifting the records 
over one record position, this routine 
write.s the last record over the EOF record 
and then writes a new EOF record (see 
Figures 84, 92, 93). 

If the file contains blocked records, 
this routine reads the block of records (or 
as many as fit in the I/O area if IOAREAL 
was increased for reading and writing more 
than one record at a time) into IOAREAL. 
The key field within each logical record is 
analyzed to determine the correct position 
in which to insert the new record. If 
there is duplication of keys, a switch is 
set on in the DTFIS table and control 
returns to the problem pr.ogram. 

If the key of the record to be inserted 
(contained in WORKL) is low, it i~ 
exchanged with the record presently in the 
block. This procedure continues with each 
succeeding record in the block until the 
last record is moved into the work area. 
The key field of the DASD record is then 
updated to reflect the highest key in the 
block. If the size of IOAREAL has been 
increased' succeeding blocks in the I/O 
area are also updated. The block (or 
blocks) is then written back onto DASD. 
The remaining blocks on the track are 
similarly processed unti_l the last logical 
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record on the track is moved into WORKL. 
This record is then set up as an overflow 
record with the correct sequence-link field 
added and written in the overflow area. 
The sequence-link field for the new 
overflow record is taken from the track 
index overflow entry. The indexes are 
updated, and cortrcl returns to the problem 
program for the next record to be added. 
If the overflow area is full, this 
information is indicated to the user in the 
DTF table entry labeled Filename.c. 

The track index normal entry key field 
is updated to the key of the new last 
record, the track index overflow entry data 
field is updated tc the address of the new 
overflow entry (that entry has the lowest 
key for the overflow for that track), and 
the COCR is updated. These records are 
written on the DASD file before control 
returns to the problem program. 

• 
If the last block in the prime data area 

is padded, the last. record to be shifted is 
included in that block. If the EOF record 
is read during the process of shifting the 
records one record position, the last 
record is written as a new block and a new 
EOF record is written before returning 
control to the problem program. 

Agg ~ !h~ Q!~I!!.2.! A~l This routine 
computes the new overflow record address 
and reads the overflow chain to get the 
address of the record with the next highest 
key. This address is stored in the 
sequence-link field of the new record. The 
new overflow record is then written in 
either the cylinder overflow area or 
independent overflew area (see Figure 91). 
If these areas are full, this condition is 
indicated to the user in the DTFIS table 
entry labeled Filename.c. Each time an 
overflow record is added to the independent 
overflow area, an EOF xecord is written to 
aaintain the integrity of the indexed 
sequential file (see Figure 94). The next 
overflow record followed by an EOF record 
overlays the previous EOF record. 

If the new overflow record has the 
lowest key in the overflow chain, its 
address is used to build a new track index 
overflow entry. The new overflow entry is 
then written on the DASD file, and control 
returns to the problem program. If a 
cylinder overflew condition occurs, the 
updated COCR .(cylinder overflow control 
record) is written on DASD before control 
returns to the Froblem program. 

If the new overflow record does not have 
the lowest key, the sequence-link field of 
the record with the next lower key is 
updated to contain the address of the new 
overflow t'Ereord. 'This overflow record is 
then rewritten on DASD and the COCB is 
updated (see Figures 88-90). Control 
returns to the Froblem program. 
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E~! Add: This routine first determines if 
the Iast prime data track is full. If the 
last prime data track is not full, the new 
record is inserted on it. If the file 
contains blocked records and the record. can 
fit in the last block, the block is read 
and the new record is inserted. 

If the file is not blocked, or if it is 
blocked and the last block is full, a new 
last prime data record address is stored 
and the new record is written at that 
address. A new EOF record is then written .• 

If the last prime data track is full, 
the new record is inserted in the overflow 
area. The new overflow record address is 
computed and the record is written in the 
overflow area. 

If an overflow chain is present, the 
next lower record in the chain is found and 
the address of the new record is moved to 
the sequence-link field of the next lower 
record. 

If no overflow chain is present, the 
address of the new.overflow record is moved 
to the track index overflow entry. The 
track index overflow entry is then written 
with the new high key.. The master index 
(if present) and the cylinder index are 
updated with the new high key. A test for 
the cylinder index in core option is then 
made. If it has not been specified, 
control returns to the problem program. If 
the cylinder index in core option has been 
specified, the new key is inserted into the 
appropriate index in core entry before 
returning control to the problem program. 

Qbiec!i~l To perform the random retrieval 
output function for an indexed sequential 
file. 

Entry1 From WRITE, KEY macro expansion. 

Exit: To the problem program via register 
1-q:-

l!ill2.9l This routine first sets the write 
bit in the DTFIS table •. If then tests for 
an uncorrectable DASD error, wrong length 
record error, or no record found error. If 
any of these ·errors exist, the 
no-record-found bit is set on in the DTF 
table, and control returns to the problem 
program. 

If there are no errors, the status byte 
in the DTF table is reset, and pointers to 
the DTF table are initialized. This 
routine then picks up the count field of 
the record as saved by the read routine, 
the address of WORKR, and the address of 
the logical record within the I/O area. 
The record, or block of records, is moved 
to the I/O area from WORKR (if specified). 
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The ccw chain to write records is then 
built (see Figure 81). 

If the entry to be written is not an 
overflow entry, the byte count field in the 
write and verify CCWs is modified to the 
block length from the DTF table. This 
routine then issues the EY.CP to write the 
record, and returns control to the problem 
program without issuing a WAIT. The WAIT 
function is left to the WAITF macro, which 
must be issued before the user can continue 
processing. 

QRj~cti~~ To perform the necessary 
initialization to add a record to a file. 

~~.!.1 From the WRITE, NEWKEY macro 
expansion. 

~i!1 To ~he prcblem program via linkage 
register 14. 

Me1bod1 After ibitializing the pointers to 
the three parts of the DTFIS table, this 
routine gets the starting address of the 
highest level index, builds a ccw chain to 
search tl1e highest level index (see Figure 
82) and tests for ERREXT=YES. If ERREXT is 
specified, additional error conditions can 
be returned to the problem program. This 
allows the user greater flexibility in 
atterpting to ccntinue processing. The 
channel program is executed and a wait for 
I/O completion is made. It then tests the 
F code of the index level pointer to 
determine if the next search is of the 
cylinder or track index.. The F code refers 
to the index level just searched. If the 
master index was just searched, the next 

search is on the cylinder index. See 
Figure 20 for a description of the F code. 

If the F pode indicates a dummy chained 
entry, the search of the master, cylinder 
or track index continues. If the index 
level pointer did not indicate a dummy 
chained entry, a test for an inactive or 
dummy end entry is made. If an inactive or 
dummy end entry is indicated, the EOF add 
indicator is set on in the DTFIS table, a 
ccw chain is built to read the last track 
index entries, the channel program to 
bypass the last of the track index entries 
is executed, a wait for the I/O operation 
to be completed is made, and control 
returns to the problem program. Processing 
continues with the record following the 
last key. · 

If an inactive or dummy end entry is not 
indicated, a test for the presence of a 
master index is made. If the master index 
is not present, indicating the cylinder 
index was just searched, a search of the 
track index is performed, and a return to 
the problem program is made. 

If the master index is present, a test 
is made to determine if the cylinder index 
in core option was specified as an ISMOD 
macro parameter. If it was not specified, 
an EXCP is issued to search the cylinder 
index, followed by a wait for I/O 
completion, an EXCP to search the track 
index, a wait for I/O completion, and a 
return to the problem program. If the 
cylinder index in core option was 
specified, a search of the track index is 
performed, and a return to the problem 
program is made. 

Any tracks which have been held during 
update are released before control returns 
to the user. 
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.------
' CCW Builder I 
I Control Codet I ccw Built 
!-----:-+----
' 7461 IX 1 69 1 , &KEYARG, cc and 
I I SLI, Key Length 
I I 

I 
I 

D17B 

536C 

IX'1A 1 , 2&Filename.w, cc, 
ISLI, and SKI,, 5 

IX'92 1 , &IOAREAR, cc and 
ISLI, 10 

1-----------+--------
I 7461 IX 1 69 1 , &KEYARG, cc and SLI, 
I !Key Length 
I I 
I--
I 046B 1x•oe 1 , Pointer to *-16, cc 
I tand SLI, 5 
1----------+-
I 110C 1x 1 06 1 , 2&Filename.w, 00, 10 
I I 
I I 
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Function 

!Search key equal or high the master/ 
!cylinder index. Key supplied by user in 
I the DTFIS table. 

I Read home address into random/sequential 
!retrieval work area in DTFIS table. 

!Read count (multiple-track) into IOAREAR. 
I +--------
1 search key equal or high the master/ 
!cylinder index. Key supplied by user in 
I DTFIS table. 

-+--------
ITIC to *-16. 
I 

!Read data (10-byte index level pointer) 
linto random/sequential retrieval area in 
I DTFIS table. 

L----------------- -----------------------
1 - - 8 See notes 1 through 8 in Figures 110 and 111. · 

!£!g1 The shaded areas indicate ccws built for RPS only. 

Figure 76. Char.nel program builder for ADDRTR -- ccw chain built to search 
master-cylinder index for random retrieve function. 

,-------------------------------------------------------------------
1 cc w Builder I I 
!Control Codell ccw Built I Function 
I +----------------+ 
I D36B IX 1 1A 1 , &IOAREAR, CC and SLI, !Read home address into IOAREAR. 
I 15 I 

9461 IX'E9 1 I &KEYARG, 
I Key Length 

I I 
1----------+ 
I 066B 1x•oe•, Pointer 
I land SLI, 5 
1---------+ 

cc and SLI, I Search key equal or high (multiple-track) I 
!track index. Key supplied by user in DTFISI 
I table. I +-- I 

to *-8, cc ITIC to *-8. I 
I I ----+---------------------- I 

1 11oc 1x•o6 1 , 2&Filename.W, 00, 10 !Read data (10-byte index level pointer) I 
I I 
I I 
L-------------------

!into random/sequential retrieval area in I 
IDTFIS table. I 

t--8 See notes 1 through 8 in Figures 110 and 111. 

!21~1 The shaded areas indicate ccws built for RPS only~ 

Figure 77. Channel program builder for ADDRTR 
for random retrieve function. 
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r------------ ~------------- ·---·------, 
ICCW Bfilder I I I 
fContrcl Codet I CCW Built I Function t 1---------+- ~---------- ________ , 
I 7461 tX'69 1 , &KEYARG, cc and !Search key equal or high in prime data I 
I I SLI, Key Length I area. Key supplied by user in DTFIS table. I 
1--------+ . --------+- I 
I 0C4B IY'08 1 , Pointer to *+16, ITIC to *+16. I 
I ICC, 5 I I 

D17B IX 1 1A 1 , 2&Filename.W, CC, 
I ISLI, and SKIP, 5 
1-------+-
I 406C IX'12 1 , 2&Filename.S+3, cc 
I fand SLI, 10 
1-------+----
I 6461 IX 1 29 1 or X1 69 1 , &KEYARG~ 
I or ICC and SLI, Key Length 
I 7461 I 
I I 
I I 
1-------~ 
I 044B 1x•os 1 , Pointer to *-16, 
I I cc, 5 
1-------+-
I 1302 fX 1 06 1 , &IOAREAR, 00, Block 
I flength 

fRead heme address into random/sequential 
I retrieval area in. DTFIS table. 

~-------------------·-----
f Re ad count into common seek/search area 
I in DTFIS table. 

-+-------
!If records are unblocked, search key equal 
lin prime data area. If records are 
fblocked, search key equal or high in prime 
!data area. Key supplied by user in DTFIS 
I table. 

-+ 
I TIC to *-16. 
I 
~ 

fRead data (block) containing starting 
trecord into IOAREAR. 

L---------- ·-------' 
1--8 See notes 1 through 8 in Figures 110 and 111. 

!.Q.:t~.:. The shaded areas indicate ccws built for RPS only .• 

Figure 78. Channel program builder for ADDRTR -- ccw chain built to find record in prime 
data area {unshared track) for random retrieve function. 

r ---------~------, 
fCCW Builder t 
fControl Codell CCW Built Function 

804B IX'31 1 , 2&Filename.S+3, cc, 5 fSearch. identifier equal the prime data area 
I fusing the pointer {CCHHR) in the common 

I I fseek/search area in the DTFIS table. 
!--------+--·---·---- ------+-
' 064B 1x•os•, Pointer to *-8 cc, 5 !TIC to *-8. 
1-- +-
' 406C IX' 12 1 , 2&Filename.S+3, cc !Read count into common seek/search area 
I I and SLI, 10 lin DTFIS table. 
I ----+-----------
I 6461 IX 1 29 1 or X1 69 1 , &KEYARG, 
I or ICC and SLI, Key Length 
I 7461 I 
I I 

fif records are unblocked, search key equal 
fthe prime data area. If records are 
fblocked, search key high or equal the prime 
!data are. Key supplied by user in DTFIS 

I I I table. 
I- -+-. 
I 044B 1x•oe 1 , Pointer to *-16, I 
I ICC, 5 I 
1-~-----+-----------·-------+-
I 1302 IX 1 06', &IOAREAR, 00, fRead data (block) containing record into 
I I Block Length I IOAREAR. L__. ___ _ 

t--8 See notes 1 through 8 in Figures 110 and 111. 

No,:tg.:. The shaded areas indicate ccws built for RPS only. 

I 
I 

Figure 79. Channel program builder for ADDRTR -- ccw chain built to find record in prime 
data area (shared track) for random retrieve function. 
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r- -------.--.--------------, 
1ccw Builder I 
!Control Codell CCW Built Function 

804B IX'31•, 2&Filename.S+3, cc, 5 1search identifier equal the overflow chain 
I 1using the pointer (CCHHR) in the common 

I I 1seek/search area in the DTFIS table. 
l-------+,---------,-------+-------
1 064B 1x 1 08 1 , Pointer to *-8, cc, 5 !TIC to *-8. 
I -+- -~---------------
I 64E1 IX!29 1 , &KEYAFG, cc and 
I I SLI, Key Length 

1search key equal the overflow chain. 
!Key supplied by user in DTFIS table. 

1-------+----' -----+-----------
I 116C IX 1 06 1 , 2&Filename.W, SL I, 10 I Read data (10-byte sequence link field) 
I I 
I I 
I I 
I I 
I-
I 
I 
I 
I 

1303 

L-_, ___ , 

1x 1 06 1 , 

!Record 
I 
I 

&IOAREAR, 00, 
Length + 10 

Jinto random/sequential retrieval area in 
IDTFIS table. This CCW is executed when the 
1required overflow record is not found in 
lthe overflow chain. 

-+-
1 Re ad data (sequence link field 
tlogical record) into IOAREAR. 
1executed when the matching key 
tthe overflow chain. 

plus 
This ccw is 
is found in 

t--8 See notes 1 through 8 in Figures 110 and 111. 

l{Q!~.i. The shaded areas indicate ccws built for RPS only .• 

Figure 80. Channel program builder for ADDRTR -- CCW chain built to find record in 
overflow chain for random retrieve function. 

r------' --~--------

1ccw Builder I 
I control Codel I CCW Built 

804B IX'31 1 ; 2&Filename.S+3, cc, 5 
I 
I 

-------+ 
064B 1x•o0 1 , Pointer to *-8, cc, 5 

Function 

!Search identifier equal prime data area 
fusing pointer (CCHHR) in common seek/ 
1search area in DTFIS table. 
+-
!TIC to *-8. --+, _____ , 

-------------~-------'Write data from IOAREAR. B3C3 

I 804B 
I 
I 
I 

1x•os 1 , &IOAREAR, cc, Record 
!Length + 10 

IX'31, 2&Filename.S+3, cc, 5 
I 
I 

I 

!Search identifier equal the ~rime data 
1area, using pointer (CCHHR) in common 
1seek/search area in DTFIS table. 

I 064B 1x•oa•, Pointer to *-8, cc, 5 !TIC to *-8 
1--------+-------
I 1333 IX 1 06 1 , &IOAREAR, SLI and 
I !SKIP, Record Length + 10 
I I 
L-----

!Read data to verify record just written. 
!Information is not transferred to main 
I storage. 

i--8 See notes 1 through 8 in Figures 110 and 11 t. 

BQ!~.i. The shaded areas indicate ccws built for RPS only. 

Figure 81. Channel program builder for ADDRTR -- ccw chain built to write record for 
random retrieve function. 
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,-----
ICCW Builder I 
!Control Code'I CCW Built 

I I 
I Function I 

I 
I 
I 
I 
I 
I 
I 

-+-- ------------------------------------! 7961 IX'69', &KEYARG, CC and SLI, !Search key equal or high the master/ I 
!Key Length !cylinder index. Key supplied by user in I 
I lthe DTFIS table. I 

·----------+·--------~---------------------+--------------·-----------------------------1. 
OC6B 1x•oa 1 , Pointer to •+16, cc !TIC to •+16. 1 

land SLI, 5 I I 

I D17B IX' 1A'; zs:rilename.D+8, cc, I Read home address into work area for I 
I ISLI and SKIP, 5 lthe current track index normal entry count I 
I I !field in the DTFIS table. I 
I ---+-- I 
I 51EC IX'92', 2&Filename.D+8, cc I Read count (multiple-track) into work I 
I land SLI, 10 1area for the current track index normal I 
I I 1entry count field in the DTFIS table. I 
I t-------- I 
I 7961 IX 1 69•, &KEYARG, cc and !Search key equal or high the master/ I 
I ISlI, Key Length !cylinder index. Key supplied by user in I 
I I lthe DTFIS table. I 
I ---+ -+ I 
I 046B 1x•oa•, Pointer to •-16, cc ITIC to •-16. I 
I I and SLI, 5 I I 
1---------+- --. ---+ I 
I 150C IX'06•, 2 &Filename.D+40, 00, !Read data (next 10-byte index level I 
I 110 !pointer) into work area for track index I 
I I I normal entry data field in DTFIS table. I 

L------------------~--------------------------------------------------------------------~ 
1 -- a See notes 1 through 8 in Figures 110 and 111. 

!2!~1 The shaded areas indicate ccws built for RPS only. 

Figure 82. Cha~nel program builder for ADDRTR -- CCW chain built to. search master 
cylinder index for add function. 
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r--
ICCW Builder I 
!Control Codel I CCW Built 

8C4B IX 1 31 1 , 2&Filename.S+3, cc, 5 
I I 
1-------+-
I 066B 1x~o8 1 , Pointer to •-8, cc 
I land SLI, 5 

Function 

!Search identifier equal the track index 
1seek/search area. 
+-
ITIC to •-8. 
I 

1~-----------.1---------
1 106C IX 1 06 1 , 2&Filename.D, CC and !Read data (COCB record) into the cylinder 
I ISII, 10 1overflov record (COCR) area. 
I- -+- -+--
1 51 EC Ix• 92', Z&Filename. D+8, cc I Read count (multiple-track) into work 
I 1and SLI, 10 1area for the current track index normal 
I I !entry count field in the DTFIS table. 
I --+---------------
1 7941 IX 1 69 1 , &KEYARG,cc, !Search key equal or high the track index. 
I !Key Length !Key supplied by user in the DTFIS table. 
I --+- +---------
I 046B 1x 1 00 1 , Pointer to •-16, cc ITIC to •-16. 
I I and s LI , 5 I 
I +- -+--
1 156C 1x 1 06 1 , 2&Filename.D+40, cc !Read data (next 10-byte pointer to prime 
I I and SLI, 10 I data record) into work area for track index 
I I I normal entry data field· in DTFIS table. 
1-------+·-----------------+-·-----
I 526C IX 1 92 1 , 2&Filename.D+16, cc !Read count (multiple-track) into work 
I land SLI, 10 !area for current track index overflow entry 
I I I count field in DTFIS table. 
1---
1 1DOC IX 1 06•, 2&Filename.w, 00, 10 !Read data (10-byte overflow entry) into 
I I !random/sequential retrieval work area. L-_., ___ _ 

t -- a See nctes 1 through 8 in Figures 110 and 111 • 

.t!.2.I.!iU. The shaded areas indicate ccws built for RPS only .• 

Figure 83. Channel program builder for ADDRTR -- ccw chain built to search track index 
for add function. 

r-- ------------------1 ccw Builder I 
!Control Codell CCW Built Function 

8C4B IX'31 1 , 2&Filename.S+3, cc, 5 !Search identifier eq-u.al for the last prime 
I !data record address using pointer, CCHHR, 
I lin common seek/search area in DTFIS table. 

-+- -+----------·----
066B 1x•o0 1 , Pointer to •-8, cc ITIC to *-8. 

land SLI, 5 I 
1----------+- -------+--

342C 1x 1 10 1 , 2&Filename~D+32, !Write count, key and data of EOF record 
ISLI, 10 !located in current overflow record count 
I !field in DTFIS table. 

L--------------
1 -- a see notes 1 through 8 in Figures 110 and 111. 

,t!Q,I~~ The shaded areas indicate ccws built for RPS only. 

Figure 84. Channel program builder for ADDRTR -- ccw chain built to write new EOF 
record for add function. 
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.------------------ -------, 
1 cc w Builder I 
!Control Codell CCW Built Function 

I 
I 

8C4B fX 1 31', 2&Filename.S+3, cc, 5 !Search identifier the prime data area using! 
I !pointer, CCHHR, in common seek/search area I 

I I lin DTFIS table. I 
!--------+---------------+- ____ , 
I 066B 1x 1 08 1 , Pointer to *-8, cc ITIC to *-8. I 
I I and SLI, 5 I I 
1----------+ +- ·---1 
I 436C 1x•12•, 2&Filename.D+24, cc !Read count for current prime data I 
I 1and SLI, 10 !record. I 
1---------+ -+- ·---1 
I 7941 1~ 1 69 1 , &KEYARG, CC, Key !Search key equal or high the prime data I 
I !Length !area. Key supplied by user in DTFIS table.I 
1----· ------+ -------+ ---· ----1 
I 046B 1x•oa•, Pointer to *-16, cc ITIC to *-16. I 
I I and SLI, 5 I I 
!---------+-----------------+ _______ , 
I 1B02 IX'06 1 , Address of IOAREAL+8 fRead data (prime data block) into I 
I I +KEYL EN, 00, Block Size I IOAREAL+8+Key Length. I 

1 -- e See notes 1 through 8 in Figures 110 and 111. 

BQ!~i The shaded areas indicate ccws built for RPS only. 

Figure 85. Channel program builder for ADDRTR -- CCW chain built to find prime data 
record for add function. 
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,------- --, 
I ccw Builder I 
tControl Codell CCW Built Function 

· 8C4B IX' 31', 2&Filename. S+3, CC, 5 I Search identifier equal the track index 
I tusing pointer, CCHHR, in common seek/ 

I I tsearch area in DTFIS table. 
1-------+ ----·+-------
' 066B IX'08 1 , Pointer to *•8, CC !TIC to *-8. 
I tand SLI, 5 I 
1--- -+ +-------------· 
I B06C f'x'05 1 , 2&Filename.D, CC and !Rewrite COCR located in cylinder overflow 
I ISLI, 10 tcontrol record work area in DTFIS table. 

I E14B IX'B1', 2&Filename.D+8, !Search identifier equal (multiple-track) 
I ICC, 5 tfor the pointer, CCHHR, in the normal 
I I tentry count field. 
1---------+-- -+- ----------------
I 066B 1x•o0•, Pointer to *-8, cc ITIC to *-8. 
I I and SLI, 5 I 
1-- -+-
I 2A45 IY.'OD', Address of !Rewrite track index normal entry located 
I tIOAREAL+8, CC, Key Length lat IOAREAL+8. 
I I+ 1 O I 
1-- +---- --+- ------
1 E24B IX'B1 1 , 2&Filename.D+16, CC, 5 !Search identifier equal (multiple-track) 
I I lfor the pointer, CCHHR, in the overflow 
I I tentry count field. 
I --+- -----+-
I 066B IX'08', Pointer to *-8, CC ITIC to *-8. 
I tand SL~, 5 I 
1--------+ 
I BDCC IY.'05 1 , 2&Filename.w, cc and !Rewrite overflow entry located in random/ 
I IDC, 10 !sequential retrieval work area. 
I --+---------------+-
! F251 IX'23 1 , SECAFG=2, cc, 1a 1set Sector for the track index overflow 
I I tentry required. 

824B IX'31l, 2&Filename.D+16, 
I ICC, 5 
1---------+----------·---
I 066B tY.'08', Pointer to *-8, cc 
I tand SLI, 5 
1---------+---

1search identifier equal for the pointer, 
iCCHHR, in the overflow entry count field. 

I TIC to *-8. 
I 

I 1D3C IY.'06', 2&Filename.w, SLI and !Read data to verify record just written. 
I !SKIP, 10 !Information is not transferred to main 
I I I storage. 
'---------------------·------~~--------~-

' -- a See nctes 1 through 8 in Figures 110 and 111. 

i2!~1 The shaded areas indicate ccws built for RPS only. 

Figure 86. Channel program builder for ADDRTR -- ccw chain built to rewrite track index 
entry for add function. 
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.--
1ccw Builder I 
1contrcl Code11 CCW Built Function 

8C4B IX'13 1 , 2&Filename.S+3, cc, 5 !Search identifier equal for RO using 
I !pointer, CCHHR, in common seek/search area 
I lin DTFIS table. 

-+ -+----
066B 1x•oe 1 , Pointer to •-e, cc ITIC to *-8. 

I land SLI, 5 I 
1--------+---------------+-
I B06C IX'05 1 , 2&Filename.D, CC and I Write data (updated COCR) from the 
I I SLI, 10 Icy lind er over flow control record (COCR) 
I I I area in the DTFIS table. 

E14B IX'B1 1 , 2&Filename.D+8, cc, 5 !Search identifier equal (multiple-track) 
I lthe track index using the pointer, CCHHR, 
I lin the work area for the current track 

I I !index normal entry count field. 
!--------+--------------· ---+-------
' 066B IX 1 08 1 , Pointer to *-8, CC !TIC to *-8. 
I land SLI, 5 I 
1-------+ +-------------
' BDCC IX'05 1 , 2&Filename .• W, CC and I Write data (track index overflow entry) 
I IDC, 10 !from the random/sequential retrieval work 
I I 1area. 

814B IX'31 1 , 2&Filename.D+8, cc, 5 !Search identifier equal the track index 
I 1using the pointer, CCHHR, in the work area 
I lfor the current track index normal entry 

I I I count field. 
1---------+ ·---------+ 
I 06EB IX'08 1 , Pointer to *-8, CC ITIC to *-8. 
I land SLI, 5 I 
1--------+ +-
I 1D3C IX'06 1 , 2&Filename.W, SLI !Read data to verify record just written. 
I I and SKIP, 10 · I In formation is not transferred to main 
I I I storage • ._ __________ _ 

1 -- a See nctes 1 through 8 in Figures 110 and 111. 

]Q!g1 The shaded areas indicate CCWs built for RPS only. 

_ ___ __. 

Figure 87. Channel program builder for ADDRTR -- CCW chain built to write track index 
entry for add function. 
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r--
ICCW Builder I 
I Control Code t I 

I 

CCW Built Function 

I 8C4B IX'31 1 , 

I I 
2&Filename.S+3, cc, 5 (Search identifier equal for RO using 

(pointer, CCHHR, in common seek/search 
I 

area I 
I I I in DTFIS table. I 
I ---+-- -+------- ·--------~------------------1 
1 066B IX'08 1 , Pointer to •-8, cc 
I (and SLI, 5 

1 TIC to *-8 .• 
I 

I 
I 

!--------+·-------
________________ , 

' B02C fX 1 05 1 , 2&Filename.D, SLI, 10 

i : 
f Write data (updated COCR) from the cylindert 
foverflcw control record area in the DTFIS t 
ftable. I 

L------------------------------
1 -~ a See notes 1 through 8 in Figures 110 and 111. 

B2!~1 The shaded areas indicate ccws built for RPS only. 

Figure 88. Channel program builder for ADDRTR -- CCW chain built to write COCR for add 
function • 

.--
1 cc w Builder I 
fContrcl Code•t CCW Built Function 

8C4B IX'31 1 , 2&Filename.S+3, cc, 5 (Search identifier equal using pointer, 
t ICCHHR, in common seek/search area in DTFIS 
I t table. 

---+ ---------------+ 
OEEB IX'08', Pointer to *-8, cc fTIC to *-8. 

I fand SLI, 5 I 
1--------+ -+ 
I AA07 fX 1 0E 1 , Address of IOAREAL+8, (Read key and data of previously low 
I t 00, Key Length + Record I overflow record into IOAREAL+8. 
I flength + 10 t .____________________ _, 

1 -- a See notes 1 through 8 in Figures 110 and 111. 

BQ!§l The shaded areas indicate ccws built for RPS only. 

Figure 89. Char.nel program builder for ADDRTR -- ccw chain built to read previous 
cverf lcw record for add function. 

172 LIOCS Volume 3 DAM and ISAM 



Licensed Program - Property of IBM 

r----------------
( CC W Builder I 
(Contrcl Codel( ccw Built Function 

--, 
I 
I 

8C4B IX'31', 
I 

2&Filename.S+3, cc, 5 (Search identifier equal using pointer, I 
(CCHHR, in common seek/search area in DTFIS I 

I I I table. I 
1--------+--------· ----+ I 
I OEEB 1x 1 08 1 , Pointer to *-8, cc I TIC to *-8. I 
I (and SLI, 5 I I 
1----------+- ~- --'----1 
I 2A47 (X 1 0D 1 , Address of IOAREAL+8, (Write key and data of previously low I 
I (CC, Key Length + Record I overflow record located at IOAREAL+8. I 
I (length + 10. I I 

8C4B (X 1 31 1 , 2&Filename.S+3, cc, 5 (Search identifier equal using pointer, 
I (CCHHR, in common seek/search area in DTFIS 

I I I table. 
1---------+ +-
' 066B 1x 1 08 1 , Pointer to *-8, cc (TIC to *-8. 
I (and SLI, 5 I 
(-------+ ---·--+--------
' AA37 (X'0E 1 , Address of IOAREAL+8, (Read key and data to verify record just 
I (SLI and SKIP, Key Length+ (written. Information is not transferred 
I (Eecord Length+ 10 (to main storage. 

1 -- a See notes 1 through 8 in Figures 110 and 111. 

H2!~l The shaded areas indicate CCWs built for RPS only. 

Figure 90. Channel program builder +or ADDRTR -- CCW chain built to write previous 
overflow record for add function. 
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r-- ----------~~------------·--, 
ICCW Builder I 
!Control Codell CCW Built Function 

8C4B IX'31 1 , 2&Filename.S+3, cc, 5 !Search identifier equal for last overflow 
I !record address using pointer, CCHHR, in 

I I 1co.mmon seek/search area in DTFIS table. 
l--------+--------------·-+--------------
1 066B 1x 1 08 1 , Pointer to •-8, cc ITIC to •-8. 
I I and SLI, 5 I 
I --+-
I 37C9 IX' 1D 1 , Address of IOAREAL, 
I ICC and DC, Key Length + 
I 1:s·ecord Length + 18 

!Write count, key and data of new overflow 
!record located at IOAREAL. 
I 

8C4B IX'31 1 , 2&Filename.S+3, cc, 5 !Search identifier equal for last overflow 
I !record using pointer, CCHHR, in common 

I I 1seek/search area in DTFIS table .• 
1-------+·---------·-----+-
I 066B IX 1 08 1 , Pointer to *-8, CC IT.IC to *-8 .• 
I land SLI, 5 I 
I --+-- -+-
I C739 IX 1 1E 1 , Address of IOAREAL, !Read count, key and data to verify record 
I ISLI and SKIP, Key Length + I just written. .Information is. not 
I IFecord Length + 18 !transferred to main storage • ._ ____ _ 

1 -- a See notes 1 through 8 in Figures 110 and 111. 

B2!~i The shaded areas indicate CCis built for RPS only. 

Figure 91. Channel program builder for ADDRTR -- ccw chain built to write new overflow 
record for add function. 
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r--
ICCW Builder I 
!Control Codel I CCW Built 

8C4B IX 131 1, 2&Filename.S+3, cc, 5 
I 
I 
I 

-------+-----------
066B 1x1oa1, Pointer to •-a, cc 

1and SLI, 5 
-+ 

37C8 IX 11D', Address of IOAREAL, 
ICC and DC, Key Length + 
I Elock Size + 8 

Function 

!Search identifier equal for present EOF 
1record address minus one using point~r, 
ICCHHR, in common seek/search area in' DTFIS 
I table. 

-+-
I TIC to *-8 .• 
I 

!Write count key and data of new record 
Ito be added located at IOAREAL. 
I 

8C4B IX'31', 2&Filename .• S+3, cc, 5 !Search identifier equal for present EOF 
I !record address minus one using pointer, 
I ICCHHR, in common seek/search area in DTFIS 
I I table. 

-+---------------+-
066B IX'08 1 , Pointer to •-8, cc ITIC to •-8. 

I land SLI, 5 I 
1--------+ 
I C738 IX 1 1E 1 , Address of IOAREAL, 
I ISLI and SKIP, Key Length + 
I I Block Size + 8 
L--------------

!Read count, key and data to verify record 
!just written. Information is not 
!transferred to main storage. 

1 -- e See notes 1 through 8 in Figures 110 and 111. 
I 

~21~1 The shaded areas indicate CCWs bui1t for RPS only. 

Figure 92. Channel program builder for ADDRTR -- CCW chain built to write over EOF 
record (blocked records) for add function. 
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r---
1ccw Builder I 
I Control Codet I CCW Built 

8C4B IY.'31', 2&Filename.S+3, cc, 5 !Search 
I I record 
I I CCHHR, 

I I I table. 

Function 

identifier equal for present EOF 
address minus one using pointer, 
in common seek/search area in DTFIS 

1-------+-- ---------+--------
' OEEB IX'08 1 , Pointer to *-8, CC ITIC to *-8. 
I land SLI, 5 I 
1-------+ ------+ 
I 37C8 IX'1D 1 , Address of IOAREAL, !Write count, key and data of new record 
I I CC and DC, Key Length + I to be added, located at IOAREAL. 
I !Block Size + 8 I 

I 8C4B IX 1 31 1 , 2&Filename.S+3, cc, 5 !Search identifier equal for present EOF I 
I I 1xecord address minus one using pointer, I 
I I ICCHHR, in common seek/search area in DTFIS I 
I I I table. I 
1-- ---+---------------+ I 
I 06EB 1x 1 08 1 , Pointer to *-8, cc ITIC to •-8. I 
I I and SLI, 5 I I 
1--------+ -+--------- -I 
I C738 IX'1E 1 , Address of IOAREAL, !Read count, key and data to verify record I 
I ISLI and SKIP, Key Length + ljust written. Information is transferred I 
I IElock Size+ 8 Ito main storage. I 

'---------------- -----·----' 
1 -- a See notes 1 through 8 in Figures 110 and 111. 

~Q1~1 The shaded areas indicate CCWs built for RPS only. 

Figure 93.. Channel program builder for ADDRTR -- ccw chain built to write over EOF 
record (unblocked records) for add function. 

r----------------------- ---------, 
1 ccw Builder I 
1control Code•1 ccw Built Function 

8C4B IX 1 31 1 , 2&Filename.S+3, cc, 5 !Search identifier equal for present EOF 
I !record address minus one using pointer, 
I ICCHHR, in common seek/search area in DTFIS 

I I I table. 
1--------+ -+-------
' 066B 1x•os 1 , Pointer to *-8, cc ITIC to *-8. 
I land SLI, ~ I 
1--------+ -----+-
I 37AC IX'1D 1 , Address of IOAREAL, !Write count, key and data of EOF record 
I JDC and SLI, 10 !located at IOAREAL. 

I 
I 

____ ____. 

1 -- a See notes 1 through 8 in Figures 110 and 111. 

~Q1g1 The shaded areas indicate ccws built for RPS only. 

Figure 94. Channel program builder for ADDRTR -- ccw chain built to write EOF record in 
independent overflow area for add function. 
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fCCW Builder I 
fControl Code1 I CCW Built 

8C4B fX'31 1 , 2&Filename.s+3, cc, 
I 
I 
+·---· 

06EB 1x•os•, Pointer to •-a, cc 
I fand SLI, 5 
1--------+-
I 106C fX'06 1 , 2&Filename.D, cc and 
I fSLI, 10 

'Function 

5 fSearch identifier equal the track index 
fusing the pointer (CCHHR) in the common 
fseek/search area. 

-+ 
I TIC to *-8. 
I 

fRead data (COCR record) into the cylinder 
foverflow control record . (COCR) area. 

I E14B fX'B1 1 , 2&Fi1ename.D+8, cc, 5 fSearch identifier equal (multiple-track) I 
I I fthe track index for the last normal entry I 
I I fusing information in the work area for the I 
I I fcurrent track index normal entry count I 
I I ffield. I 
I -+- -+ I 
I 066B 1x•os•, Pointer to •-a, cc ITIC to •-8. I 
I I and SLI, 5 I I 
1----- ·~------~-------+ I 
I 154C fX 1 06 1 , 2&Filename.D+40, cc, fRead data (last track index normal entry) I 
I f10 finto work area for track index normal entryf 
I I I data field. I 
I -+ -+- I 
I 526C IX'92 1 , 2&Filename.D~16, cc fRead count (multiple-track) of last track I 
I fand SLI, 10 findex overflow entry into work area for thel 
I I fcurrent track index overflow entry count 
I I I field. 
1--------+ +- I 
I 1DOC fX 1 06 1 , 2&Filename.w, 00, 10 fRead data (last track index overflow entry) I 
I I tinto random/sequential retrieval work area.I 

1 -- a See notes 1 through 8 in Figures 110 and 111. 

}!.Q:l:!U. The shaded areas indicate CCWs built for RPS only~ 

Figure 95. Channel program builder for ADDRTR -- ccw chain built to read last track 
index entry for add function• 

,.-- ·----------, 
fCCW Builder I 
!Control Codel I CCW Built Function 

8C4B fX 1 31', 2&Filename.S+3, cc, 5 fSearch identifier equal the overflow chain 

OEEB 

AA07 

I I using the pointer (CCHHR) in th.e common 
I I seek/search area. 

1x•oa•, Pointer 
I and SLI, 5 

-+ 
IX 1 0E 1 , Address 
I 00, Key Length 
!Length + 10 

to •-a, cc ITIC to •-a. 
I 

of IOAREAL+8, fRead key and data of overflow record 
+ Record finto IOAREAL+8. 

I 

1 -- a See notes 1 through 8 in Figures 110 and 111. 

}!.Qj;g1 The shaded areas indicate ccws built for RPS only. 

Figure 96. Channel program builder for ADDRTR -- ccw chain built to read overflow 
reccrd for add function. 

I 
I 
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-----------, 
ICCW Builder I 
!Control Codet I CCW Built Function 

I 
I 

8C4B IX'31', 2&Filename.S+3, cc, 
I 
I 

5 !Search identifier equal for last prime 
1record using pointer, CCHHR, in common 
1seek/search area in DTFIS table. 

-------·---+----- ----------+-------

data I 
I 
I 
I 

066B 1X'08', Pointer to *-8, cc 
land SLI, 5 

'TIC to •-8. 
I 

I 
I 

·--------+-·-----------------------T-- ·-------1 
1B02 

'-----

1~' 06', Address of IOAREAL+ !Read block into IOAREAL + 8 + KEYLEN. 
18+KEYLEN, 00, Block Size I 

I 
I 

1 -- a See notes 1 through 8 in Figures 110 and 111 • 

.!£2!~1 The shaded areas indicate ccws built for RPS only. 

Figure 97. Channel program builder for ADDRTR -- ccw chain built to read last prime 
data record for add function. 

ICCW Builder I 
I control Code' I CCW Built Function 

8C4B IX'31', 2&Filename.S+3, cc, 5 !Search id~ntifier equal for last prime data! 
I I record using pointer, CCHHR, in common I 
I 1seek/search area in DTFIS table. I -------+ ·--------------1 

066B 1x•o0•, ?ointer to •-8, cc ITIC to *-8. I 
land SLI, 5 I I 

-+-------------------+- ------------------------1 
2AC6 IX'OD•, Address of IOAREAL+8, !Write key and data of prime data block I 

ICC and DC, Key Length + !located at IOAREAL+8. I 
I Elock Size I I 

8C4B IX'31', 2&Filename.S+3, cc, 5 I Search identifier equal for last prime data I 
I I record using pointer, CCHHR, in common I 
I 1seek/search area in DTFIS table. I 

------·---+- I 
066B 1x•o0•, Pointer to •-8, cc ITIC to •-8. I 

land SLI, 5 I I 
·-~---·---+- I 

AA36 IX'.OE', Address of IOAREAL+8, !Read key and data to verify record just I 
I SLI and SKIP, Key Length + I written. Information is not transferred I 
IElock Size Ito main storage. I 

'--------· 
1 -- a See notes 1 through 8 in ·Figures 110 and 111. 

No!~l The shaded areas indicate ccws built for RPS only. 

Figure 98. Channel program builder for ADDRTR CCW chain built to write block of 
prime data records and verify for add function. 
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r--
1 ccw Builder I 
I Control codel I CCW Built Function 

8C4B IX 1 31•, 2&Filename.S+3, cc, 5 !Search identifier equal for last track 
I !index entry using pointer, CCHHR, in 
I !common seek/search area in DTFIS table. 

--------+------ -+-
06EB IX' 08 1 , Pointer to *•8, cc I TIC to *-8. 

I I and SLI, 5 I 
1--------+ ---~---~-t-
1 2A45 1x•ot 1 , Address of IOAREAL+8, 1write key and data of track index normal 
I ICC, Key Length + 10 !entry located at IOAREAL+8. 
1-------+- +-
' E24B IX'B1 1 , 2&Filename.D+16, cc, 5 !Search identifier equal (multiple-track) 
I I lthe track index for the last overflow 
I I !entry using the count for the curren·t 
I I I track index overflow entry. 
I--
I 066B 1x 1 00 1 , Pointer to *-8, cc 
I fand SLI, 5 
1-------+ 
I 2845 1x•on 1 , Address of WORKL, cc, 
I !Key Length+ 10 

I 
I 

I TIC to *-8. 
I 

!Write key and data of track index 
1overflow entry located at WORKL. 

I 824B IX'31 1 , 2&Filename.D+16, cc, 5 
I I 
I I 

!Search identifier equal the track 
lfor the last overflow entry using 
tcount for the current track index 
I entry. 

index 
the I 
overflow I 

I I 
1-- + 
I 06EB 1x 1 08 1 , Pointer to *-8, cc 
I land SLI, 5 
t-------+--
1 A835 IY. 1 0E 1 , Address of WORKL, 
I ISLI and SKIP, Key Length + 
I I 

-+-
'TIC to *-8. 
I 

--+-
1 Re ad key and data to verify record just 

10 !written. Information is not transferred 
Ito main storage. 

'----------------------------
1 -- e See notes 1 through 8 in Figures 110 and 111. 

!iQ.:!;~.;. The shaded areas indicate ccws built for RPS only .• 

Figure 99. Channel rrogram builder for ADDRTR -- ccw chain built to write track index 
entry for add function. 

I 
I 
I . 
I 
I 
I 
I 
I 
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,..------
1 CCW Builder I 
I Control Code 1 I 

I 8C4B IX' 31 1 , 

CCW Built Function 

2&Filename.S+3, cc, 5 !Search identifier equal the master/ I 
I I !cylinder index using the pointer, CCHHR, inl 
I I lthe common seek/search area in the DTFIS 
I I I table. 
I- -+ -+--------
I 066B tX'08', Pointer to •-8, cc ITIC to •-a. 
I land SLI, 5 I 
I ---+ +-
I 150C IX'06', 2&Filename.D+40, fRead data (index entry) into work area 
I I 00, 10 lfor track index normal entry data field. .___ 

1 -- 8 see notes 1 through 8 in Figures 110 and 111. 

!2!~1 The shaded areas indicate ccws built for RPS only. 

Figure 100. Channel program builder for ADDRTR -- ccw chain built to read index entry 
for add function. 

,..-----------
1 cc w Builder t 
I Control Code' t CCW Built 

8C4B 11 1 31 1 , 2&Filename.S+3, cc, 
I 

Function 

5 fSearch identifier equal the master/ 
!cylinder index using pointer, CCHHR, in 
fcommon seek/search area in DTFIS table. I 

+- -------- ·------+ 
066B IX'08', Pointer ~o •-8, cc fTIC to •-8. 

I fand SLI, 5 I 
1---------+ 
I 2A45 fX 1 0D 1 , Address of IOAREAL+8, firite key and data of master/cylinder 
I ICC, Key Length + 10 findex entry located at IOAREAL+S. 

8C4B fX'31 1 , 2&Filename.S+3, cc, 5 
I 

I I 

fSearch identifier equal the master/ 
!cylinder index using pointer, CCHHR, in 
tcommon seek/search area in DTFIS table. 

1---------+ ·---·+-
I AA35 fY. 1 0E 1 , Address of IOAREAL+8, 
I fSLI and SKIP, Key Length 
I f+ 10 

!Read key and data to verify record just 
fwritten. No information is transferred 
I to main storage. 

I 
I 
I 
I 
I 
I 
I 
I 

.___ _______ ___, 
1 -- a See notes 1 through 8 in Figures 110 and 111. 

!2!~1 The shaded areas indicate ccws built for RPS only. 

Figure 101. Channel program builder for ADDRTR -- ccw chain built to write index entry 
for add function. 
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.------· 
I ccw Builder I 
1control Codet I 
I 

CCW Built Function 

8C4B IY.'31', 
I 

2&Filename.S+3, cc, 5 !Search identifier equal the track index 

I I 
· 1using the pointer, CCHHR, in the common 

I seek/search area in the DTFIS table. 
1-------+--
I 066B I X1 08 1 , Pointer to *-8, CC 
I tand SLI, 5 
1-------+-
I B06C 1x•os 1 , 2&Filename.D, cc 
I land SLI, 10 
I I 

E24B IY. 1 B1', 
ICC, 5 
I 
I 

2&Filename.D+16, 

-+ 
!TIC to *-8. 
I 

!Write data (COCR) from the cylinder 
I overflow control record work area in. DTFIS 
ttable. 

!Search identifier equal (multiple-track) 
lthe track index using the pointer, CCHHR, 
tin the work area for current track index 
1overflow entry count field. 

I 
I 
I 
I 
I -----------+--
I 0.66B IY.'08', Pointer to *-8, 1 TIC to *-8. 
I ICC and SLI, 5 
1--------+-
I AA35 IX 1 0E', Address of 
I ISLI and SKIP, Key 
I I '-----------

I 
+--

IOAREAL+8, !Read key and data to verify record just 
Length + 101written. Information is not transferred 

tto main storage. 

1 -- a See notes 1 through 8 in Figures 110 and 111. 

No!~~ The shaded areas indicate ccws built for RPS only. 

Figure 102. Channel program builder for ADDRTR 
overflow entry for add function. 

ccw chain built to write track index 

r--·--- -------·--, 
ICCW Parameter3 I CCW Built Function I 

0540 IX'31', 
I 
I 

2&Filename.S+3, cc, s1se~rch identifier equal the prime data areal 
1using the pointer (CCHHR) in the common 
1seek/search area in the DTFIS table. 

'------

+-
IX'08', Pointer to *-8, cc, OITIC to *-8. 
+--------------------+--·-----------------------------1x•os•,• &IOAREAS, cc,s 
IElock Length& 

1 Write data (block) onto prime data area. 
I 

IY.'31 1 , 2&Filename.S+3, cc, s1search identifier equal to verify write 
I I operation. 

1x•o0•, Pointer to •-8, cc, OITIC to *-8. 

IX'06 1 ,• &IOAREAS, SKIP, 
!Block Length& 

!Read data to verify write operation. 
I 

1 -- a See notes 1 through 8 in Figures 110 and 111. 

NO!§i The shaded areas indicate ccws built for RPS only. 

Figure 103. Channel program builder for ADDRTR 
sequential retrieve function. 

ccw chain built to write records for 
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.--------------------------~· 
ICCW Farameter31 CCW Built Function 

0601 IX'31 1, 
I 

I I 

2&Filename.S+3, cc, 51Search identifier equal the track index 
!area, using the pointer (CCHHR) in the I 
!common seek/search area in the DTFIS table.1 

I---------+---- -+---------------------1 
I IX'08', Pointer to *-8, cc, OITIC to *-8. I 
1---------+ ---I 
I Ix I 06 I ' 2&Filename.w, cc,s 101Read data (10-byte index level pointer) I 
I I 
I I 

!into random/sequential retrieval area in 1 
IDTFIS table. I 

I 
I IX'31', 2&Filename.S+3, cc, 51 Search identifier equal to verify read 
I I I operation. 
1-----------+-- -+-------
I 1X'08', Pointer to *-8, cc, 0 I TIC to *-8. 
1---------+ -+ 
I IX'06 1 , &IOAREAS, SKIP, !Read data to verify read operation. 
I lElock Size I .___ ______ _ 

1 -- e See notes 1 through 8 in Figures 110 and 111. 

!21~i The shaded areas indicate CCWs built for RPS only. 

I 
I 
I 
I 
I 
I 
I 

Figure 104. Channel program builder for ADDRTR 
for sequential retrieve function • 

CCW chain built to search track index 

.------ --, 
ICCW Parameter3 I CCW Built Function I 

0600 1X'31 1 , 2&Filename.S+3, cc, 
1 
I 

s1search identifier equal the prime data areal 
1using the pointer (CCHHR) in the common 
!seek/search area in the DTFIS table. 

--------+----- -+--------
' 1X'08 1 , Pointer to *-8, cc, 0 I TIC to *-8. 
1--------+---- -+--
I 1x 1 06 1 ,• &IOAREAS, cc,s 'Read data into IO AREAS,. 
I !Block Length6 I 
1 

I 
1 

1X'31 1, 2&Filename.S+3, cc, 51Search identifier equal to verify read 

1--·---· 
I 
I-
I 
1 
'---·----· 

I I operation. 
-+-

1X1081, Pointer to *-8, cc, OITIC to •-8. +------------ -----+--
1X'061, &IOAREAS, SKIP, !Read data to 
!Block Length6 1 

1 -- e See notes 1 through 8 in Figures 110 and 111. 

!21~i The shaded areas indicate ccws built for RPS only .• 

verify read operation. 

Figure 105,. Channel program builder for ADDRTR 
sequential retrieve function. 

CCW chain built to read record for 
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I I ccw Builder? I I 
ILabe11control Code I ccw Built Function I 
1--~-+-------~---+--~------------~-------+-----------·--------·---------------1 
I 7441 IX 1 69 1 , &KEYARG, cc, Key !Search key equal or high the master/ I 
I !Length !cylinder index. Key supplied by user I 
I I fin DTFIS table. I 
1-- -+- I 
I OC40 fX 1 08 1 , Pointer to *+16, CC, f TIC t9 *+16. I 
I I I Record Length I I 
1---~ I -+- I 
I I B04B IX'1A', Z&Filename.S+3, cc, 5fRead home address into common seek/ I 
I f f I search area in DTFIS table. I 
I I 
f 506B IX 1 92 1 , Z&Filename.S+3, cc fBead count (multiple-track) - CCHHR - I 
I I and SLI, 5 I into common seek/search area in DTFIS I 
I I I table. I 
1----+-- -------+----------------------------------·-----·---------------------
' 7441 IX'69 1 , &KEYARG, CC, Key 
I !Length 
1---

!Search key equal or high the master/ 
!cylinder index. Key supplied by user. 

1 0440 1x•oa•, Pointer to •-16, cc, ITIC to •-16. 
I I I .Record Length I 
1----+----------+----------------·----------·-+------· -----------------------
' f 110C IX 1 06 1 , Z&Filename.w, 00, 10 !Bead data (10-byte index level 
I I I !pointer) into random/sequential 
I I I !retrieval area in DTFIS table. The 
I I f I data field is then moved from the 
I I I 1random/sequential retrieval area to 
I I I lthe common seek/search area for the 
I I I tnext search. 
L--

1 a See notes 1 through 8 in Figures 110 and 111. 

Figure 106. Channel program builder for ADDRTB -- ccw chain built by $$BSETL (1) to 
search MI for sequential retrieve function. 
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r--
1 I ccw Builder71 I I 
ILabe11control Code ccw Built I Function I 
I --+- I 
I S06C IX'31 1 , 2&Filename.S+3, cc !Search identifier equal the track I 
I land SLI, 10 !index using the 10-byte pointer in thel 
I I I tcommon seek/search area. I 
1---+ --+--------------------· 
I t 0640 1x•o0•, Poin~er •-8, cc, ITIC to •·8. 
·1 I I Eecord Length I 
l--·---------+--------------+----------------------
1 I 126C IX 1 06 1 , &IOAEEAS, cc and fRead data (10-byte track index 
I I ISLI, 10 !pointer) into IOAEEAS, input/output 
I I I 1area for sequential retrieval supplied 
I I· I !by user. 
1---+ 
I · I 506B IX'92', 2&Filename. S+3, cc !Read count (multiple-track) - CCHHR -
I I 1and SLI, 5 !into common seek/search area in DTFIS 
I I I I table. 
1--- -----+--·-----------+--
' 7441 IX'69 1 , &KEYARG, cc, Key !Search key equal or high the track 
I I I Length I index. Key supplied by user. 
I---+-------+-- -+-
I I 0240 1x•o0•, Pointer to *-24, (TIC to •-24. 
I I ICC, Pecord Length I 
1---+ . --+-----· 
I I 110C IX'06 1 , 2&Filename.w, 00, 10 !Read data (10-byte pointe~ into 
I I I Ir an do m/sequential .retrieval area in 
I I I IDTFIS table. The data field is then 
I I I I moved from the random/sequential 
I I I 1retrieval area to the common seek/ 
I I I I search area for the next search. L--.---- ·--------' 

1 a See notes 1 through 8 in Figures 110 and 111. 

Figure 107. Channel program builder for ADDRTR -- ccw chain built by $$BSETL (1) to 
search TI for sequential retrieve function. 

r-----------------------------
1 I CCW Euilder7 I 
ILabeltControl Code I CCW Built 

I 
I 

-+------
Function 

1---+ 
I STRI1 I 804B IX'31', 

I 
2 & Filename. S + 3, cc, s1search identifier equal the prime data 

I I 
I I 
I I 

I 
I 

1area using the pointer (CCHHR) in the 
1common seek/search area in the DTFIS 
I table. 

1----+ 
I I 

---+---------------------+-
066E 

I I 
1x•o0•, Pointer to *•8 ,cc 
land SLI, 5 

'TIC to * -8. 
I 

----+--- ·--+--·------------+-----
' 416C 1x•12•, 2&Filename.w, cc 
I land SLI, 10 

----+---------+-----------------
1 6441 IX 1 29' or X1 69 1 , &KEYARG, 
I or I cc, Key Length 
I 7441 I 
I I 
I I 
I I 
I I 
I I 

!---+--------+ 
I I 04EB 1x•o0•, Pointer to *-16, 
I I ICC and SLI, 5 
1--+-------+--
I I 1202 IX'06', &IOAEEAS, 00, 
I I !Block Size 
L--------------·---------

1 Re ad count into common seek/search 
1area in the DTFIS table. 

-+------
1 If KEY is specified in the SETL macro 
1and/or records are unblocked, this 
ICCW searches key equal the prime data 
1area. If GKEY is specified in the I 
ISETL macro and/or records are blocked,! 
lthis ccw searches key equal or high I 
lthe prime data area for the starting I 
1record. I 

--+----- I 
ITICto•-16. I 
I I 

------1 
!Read data (block) containing I 
!starting record into IOAREAS. I 

------·---' 
1 -- a See notes 1 through 8 in Figures 110 and 111. , 

Figure 108.. Channel program builder for ADDRTR -- ccw chain built by $$BSETL ( 1) to 
find first record in prime data area for sequential retrieve function. 
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r----------
1 I ccw Builder I I I 
tLabeltControl Code7t CCW Built I Function I 
!----+------+ -+-------- I 
ISTRI31 804B tX'31 1 , 2&Filename.s+3, cc, s1search identifier equal the overflow t 
t I I tchain using the pointer (CCHHR) in thet 
t t t 1common seek/search area in the DTFIS I 
I I I !table. I 
1----+-------+ -+- I 
I I 0640 IX'08', Pointer to *-8, cc, tTIC to *-8. I 
I I I Record Length I I 
!-----+--------+-- ------+ ----1 
I I 6441 II 1 29' or X1 69 1 , ~KEYARG, IIf KEY is specified in the SETL macro, I 
I I or ICC, Key Length lthis CCW searches key equal the 
I t 7441 I 1overflow chain for the starting 
I I I I record. If GKEY is specified in the 
I I I ISETL macro, this CCW searches key 
I I I I equal or high the overflow chain for 
I I I I the starting record. 
!----+-------+- ----+-----------
' I 112C IX'06 1 , 2&Filename.w, SLI, 10tReads data (10-byte sequence link 
I I I tfield) into random/sequential 
I I I I retrieval area in DTFIS table. This 
I I I ICCW is executed when the required 
I t I I overflow record is not found in the 
I I I I overflow chain. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!--+---------+ ---,----+- ---------! 
' I 1203 tX'06', &IOAREAS, 00, !Read data (sequence link field plus 
I I I Record Length +10 I starting record) into IOAREAS. This 
I I I ICCW is executed when the matching key 
I I I I is found in the overflow chain. 
'-----

' e See notes 1 through 8 in Figures 110 and 111. 

Figure 109. Channel program builder for ADDRTR -- CCW chain built by $$BSETL (1) to 
find first record in overflow chain for sequential retrieve function. 

I 
I 
I 
I 
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..---------- ---, 
1.l!Q!!L..1: 
I 
!The ccw builder control code references 
IISMOD assembly. 
I 

information in the DTF DSECT section of the 

IThe first character of the control code references an operation code at IJHCSTRI. 
I 

I 
I 
I 
I 
I 
I 
I 

The second character of the control code references a data area 
random retrieve function or IJHAHRAA for add function. 

at either IJHCASAD for I 

The third character of the control code references the following information: 

I 
I 
I 
I 

0 
2 
3 
4 
6 
7 
A 
c 

x•oo• 
Y. I 20 1 

X1 30 1 

Y. 1 40' 
X1 60 1 

X'70 1 

X1 A0 1 

x•co• 

End of CCW Chain 
SLI (Suppress Length Indicator) 
SLI and SKIP (Suppress data transfer) 
CC (Command Chaining) 
cc and SLI 
cc, SLI, and SKIP 
SLI and DC (Data Chaining) 
cc and DC 

IThe fourth character of the control code references a byte count (length) field 
I at IJHCRES z. 
I 
l!Q!Ll: 
I 
!&Filename = DTF name supplied by user. 
I 
l&Filename.X = X is suffix supplied by DTFIS for unique DTF labels. 
I 
l!Q!L~: 
I 
IThe ccw parameter is located .in the ISMOD assembly. 
I 
IThe first byte of the parameter is the command code. 
I 
IThe second byte of the parameter contains flags with the exception of the chain to 
I search the track index.. In this case, the second byte is an indicator to the channel 
!program builder that the CCW chain is to search the track index. 
I 
1!2!~!: If the file contains unblocked records, the command code is modified to Read 
IKey and Data, er Write Key and Data. 
I 
1!2.1.!L.2: 
1set on. 
I 

If the verify option has not been specified, the command chaining bit is not 

l!Q!~_§: If the file contains unblocked records, the byte count field contains the 
I physical record length plus key length. 

Figure 110. Charnel program builder for ADDRTR -- notes 1-6. 
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r-------
11!2.:t!L]: 
I 
IThe ccw chains are built by the B-transients, $$BSETL and $$BSETL1. The Ccw builder 
control code references information in the $$BSETL and $$BSETL1 assemblies. 

The first character of the control code references an operation code at IJHROP. 

The second character of the control code references a data area at IJHARA. 

The third character of the control code references the following information: 

0 
2 
4 
6 

X 1 00 1 

x• 20 1 

X1 40 1 

XI 60 1 

End of ccw chain 
SLI (Suppress Length Indicator) 
CC (Command Chaining) 
cc and SLI 

The fourth character of the control code references a byte count (length) field at 
REL NT. 

If the first character of the CCW builder control code is an "F", it indicates that 
this is a sector control type of ccw. 

The second character of the control code is a displacement into the sector arguments 
fields in the DTFIS extension to indicate which sector argument field is to be used 
with this ccw,. 

The third character of the control code references the following information: 

1 
2 
4 
8 

.!1gfil!.!.!l.Sl 

Suppr~ss sector calculation. 
Prime data overflow ccw chain. 
Track index CCW chain. 
Cylinder index/master index CCW chain. 

IThe fourth character of the control code references the following information: 
I 
1 £2n1£2!_£hs~s£1~£ ££~_£2filfilsn~_£QQ~ ~sni~~ 
I 
I 0 X1 22 1 Read Sector CCW 
I 1 X'23' Set Sector CCW 
I 

'!When building a sector control type of CCW, the command chaining flag bit is always 
!turned on in the ccw, and the CCW byte count field is always set to 1. 
L---

Figure 111. Channel program builder for ADDRTR -- notes 7-8. 

When files are opened for indexed 
sequential (DTFIS) and the file is on more 
than one volume, all volumes must be 
opened, before processing of the file 
begins. All lal:els are checked/written at 
the initial file open .• 

Job control accepts label information 
previously supplied on VOl, DLAB, and Y.TENT 
statements (not valid for the 3330 family) 
as well as information on the simplified 
DLBL and EX~ENT statements. Job control 
reads the DASI label information supplied 
on these statements, and stores the 

information in the label information area. 
The open monitor logical transient, 
$$BOPEN2, reads the DASD label information 
into the label save area in main storage 
for use by the ISAM open/close logical 
transients. 

The extents in the DASD label 
information record are checked for overlap 
on each other. If overlap exists, a 
message is issued, and the job is canceled. 
Checks are made to determine if all the 
correct packs are mounted, if serial 
numbers match and if any extent limits 
overlap the VTOC. The extents for the 
master index (if specified) and cylinder 
index are checked to determine if they are 
contiguous, and the limits are saved. The 
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routine checks the prime data extents for 
continuity, and a check is made for the 
last prime data extent. '!he overflow 
extents are checked and saved for future 
reference. 

For output, file labels are created and 
written in their appropriate locations and 
sequence, and the extent information is 
inserted in the labels. The format-2 label 
for the file is read, and the DTF table is 
updated for each function. A DSKXTN table 
is created, which is located at the end of 
the DTF table. It contains the logical 
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unit and cell number for each extent. This 
table is used by logical IOCS to reference 
the extent information in the DTF table. 

When the file is closed, the format-1 
and format-2 labels are updated from the 
DTF tables. Then the open switch is set 
off, and control returns to the close 
monitcr or to the user. 

For a more detailed description of label 
handling see ~~L!g!EB£§g IYn£tiQn§ Q!~Q 
1abeJ:§· 
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Chart 02. ISAM Open 

From Open Monitor 
$$BOPEN2 

RETRVE file type? r $$BORTV1 ~ $$BOIS07 

YES 1. Get extent 1. Restore the OPEN table to its original location. 

'N'o addresses. 
2. Set up common part of DTF table. 

3. Load-create type file? 

YES 

$$BOIS01 $$BORTV2 NO 

1. Check DASO label 1. Process extents. 4. Update DTF table with information from 
information for 
extent overlap. 

Format 2 label. 
a. 5. File protect? 

YES 

NO 

$$BOIS02 . 
r-+-1 $$BOIS04 6. Load type file? 

1. Check DASO 
YES NO assignments and 1. Check extents for 

extent overlap on different logical 
VTOC. units assigned to 

2. Check duplicate file 
same physical unit. 

labels in VTOC. 

3. Check incoming 9 extents against all 
existing files in the $$BOIS05 
VTOC for overlap. 

4. End of extents? 1. Save extent limits. 

YES 2. Build DSKXTNT i.. $$BOIS09 $$BOFLPT 
table. 

NO 1. Maintain the 1. Put extent informa-
integritY of the tion in JIBsto file 
independent protect DASO file. 

5. Point to next extent. overflow area. 

$$BOIS06 2. Load-create type 

cb file? 
1. Check labels for YES 

input files via CVH. 
°"NO 2. Create labels for 

output files via 
CVH. 

$$BOIS10 ~ $$BOIS08 

1. Validate address of 1. Initialize for the 
$$BOISRP last prime data prime data in core 

record. add function. 
1. Provide RPS a. 2. More files to be support if required. opened? 
2. Temporarily move 

NO the OPEN table to 
the end of the LT A. ./ 

YES 

SVC 2 FETCH ) ( SVC 11 ) 
$$BOPEN To Problem Program 
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ISAM OPEN/ClOSE LOGIC CHAFT 02 

For input and output files, the initial 
steps to open a file are the same. The 
SYSRES DASD label information is set up, 
and the extents are checked for overlap on 
each other and the VTOC. A check was made 
previously to deteraine if all the. packs 
for the file have been mounted by checking 
all volume labels against the SYSRES DASD 
label informaticn in the label save area in 
main storage. 

All extents for each volume are checked 
against the YTOC limits and for overlap 
with each other. · This checking is done by 
the Common VTOC Handler (CVH) residing in 
the SVA. If dcr.e for an output file, the 
filename is alsc checked for duplication. 
The extents are checked against the SYSRES 
DASD label information, the extent limit 
groups are saved, and the DSKXTN (logical 
unit and cell number) table at the end of 
the DTF table is built. The labels are 
checked, and the extent limits are inserted 
for input files. For output, the labels 
are created and written. The DTF tables 
are updated, and the routine returns 
control to the froblem program or to the 
ope.n monitor. 

see !§!LJg!s!l£~g !.!!!!£!ion.§ ]isg.Jli?§i§ 
~~!~I~~ !1~.§ !2!Y~ ~ for details of 
the Cemmon VTOC Handler. 

For input and output files the steps to 
close a file are the same. The format-1 

I and format-2 labels are updated afid written 
back in the VTOC via eve. control returns 
to the problem frogram or to the close 
monitor. 

ll!!2IS.9..1l 1.§H 2l!!l!1 fill~~ 11 £ilill ll-LB 

I Obj!cti~l To check the DASD label 
information. 

ln!Ill From the open monitor, $$BOPEN. 

lii!l To $$BOIS02 or to $$BOMSG1 (if an 
error condition occurs)• 

!~!l!od1 This phase determines the address 
of the first and last extent in the SYSRES 
DASD label information in the label save 
area. It determines if this is a creation 
of a file, and turns on an indicator if it 
is. The phase then clears the reserved 
field in the SYSRES DASD label information 
record. 

If it is an ADD or ADDRTR type file, this 
phase computes the number of tracks of the 
independent overflow extent limits on 
either the 2311, 2314, or 2319 devices and 
stores the result. It then fetches 
$$BOIS02io 
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!lBOI.§Qh 1.§AM 2l!!n1 .fl!s§! ~. Chart !!£ 

I Q~~£!i.!.!?l To determine if a DASD bas been 
assigned to the file, if the format-5 label 
indicator is on, and if the extent limits 
overlap the VTOC (via CVH). 

!ntril From S$BOIS01. 

!Xi.1§1 To $$BOIS04, or to $$BOMSG1 (if an 
error condition occurs). 

!~.!! This phase determines if the 
extents for each DASD volume overlap the 
VTOC or themselves. The Common VTOC 
Handler (CVH) is invoked and a return code 
is passed back. RC=O indicates there was 
no overlap. Depending on the overlap, the 
appropriate message is issued. After all 
extents ·have been checked, this phase 
fetches $$BOIS04 to continue processing 
extents. 

,i$BOJ.§04;_ !.§AM .Ql?!n1 Rhgg _!!, £1lstl 1] 

gbie£!i~l To check extents for different 
logical units assigned to the same physical 
units. 

I !l!.YI..!. From $$BOIS02. 

!xit; To $$BOIS05. 

~ethog_;_ This E-transient gets the logical 
and physical unit assignments for the 
index, prime data and independent overflow 
type extents. It checks the extents for 
different logical units assigned to the 
same physical unit. If this condition 
exists, the logical unit assignment of the 
extent in the SYSRES DASD label information 
located in the label save area is modified 
to correct this condition. This process 
continues until all extents have been 
checked. 

,i$BO;!;S05: !.§AM Open, Ph~~ .2,, Qgrt§ LE-LQ 

gbiectivei To check the extents for valid 
ISAM format, to save extent limits and to 
build the DSKXTN .table containing the 
logical unit and cel'l number of each 
extent. 

!n!II.l From $$BOIS04. 

Jxit1 To $$BOIS06 or to $$BOMSG1 when an 
error condition occurs. 

)ethod: This phase first determines the 
extent type (overflow, index, or prime 
data) , checks the type for validity, and 
branches to the appropriate routine to 
process the extent. If the extent type is 
not for an independent overflow, index, or 
prime data area, an error message is 
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initialized, and the message writer, 
$$BOMSG1, is fetched to write the message 
on SYSLOG. 

If an index type extent is indicated, 
this phase determines if a master index has 
been specified along with a cylinder index. 
If there is a master index and a cylinder 
index, they must be assigned to the same 
physical unit and they must 'be contiguous. 
If both conditions are satisfied, the 
limits for the master and cylinder indexes 
are saved and the next extent is processed. 
If either condition is not met, an error 
message is initialized and the message 
writer is fetched. 

If an overflow type extent is indicated, 
this phase saves the extent limits and 
builds an entry in the DSKXTN table. The 
DSKXTN table is located at the end of the 
DTFIS table and is used by ISAM to 
reference the extent information in the DTF 
tables. It contains the logical unit and 
cell number for each extent. 

If a prime data type extent is 
indicated, it checks the first prime data 
extent upper limit to determine if more 
prime data extents are allowed. If more 
prime data extents are allowed, the phase 
checks the remaining prime data extent 
limits for continuity, and checks for the 
last prime data extent. 

After all extents have been processed, 
this phase checks the index extent sequence 
numbers and fetches $$BOIS06 for execution. 

Q~jsctj~~i For input files, checks format-1 
labels and stores extent information in 
them. For output files, creates format-1 
and format-2 labels and stores extent 
information in format-1 labels. 

~n!~I.i. From $$ECIS05 or $$BODSMW. 

~zi!i To $$BOISRP, $$BODSMW, or $$BOMSG1 if 
an error condition occurs. 

Method: If this is an input file, this 
phase-sets up the 44-byte file name from 
the SYSRES DASD label information as the 
key, and reags the matching format-1 label 
from the VTOC (via CVH). It checks the 
format-1 label, moves the extent limits 
into the label, writes the updated format-1 
label in the VTOC, and increases the volume 
sequence number by one. It continues · 
processing until there are no more extents. 

If this is an output file, this phase 
creates a format-1 label and then a 
format-2 label. For a description of the 
format-1 label and the format-2 label refer 

After creating the format-1 and format-2 
labels, the phase increases the volume 
sequence number and continues processing 
until there are no more extents. 

If this is a mixed input/output file, 
the phase updates the format-1 label and 
writes it back in the VTOC .• 

For an extend file, the format-1 label 
is checked for the data security indicator. 
If it is on, and the data security message 
has not been issued, it is issued via a 
fetch of $$BODSMW. 

For a create file, the format-1 label is 
built with the data security indicator on 
if data security has been requested. 

All communication with the VTOC in this 
phase is done by the CVH. 

Q!!j~£1iY~~ To provide RPS support if the 
device containing the prime data and the 
supervisor support RPS. 

~nt~y~ From $$BOIS06 or $$BORTV2. 

~Xi!~ To $$BOIS07. 

~ethQgi The PUBs for the devices containing 
the index and the prime data are checked to 
see if they support RPS. If either or both 
do, the appropriate bits are set on in the 
DTFIS. Also, a check is made to see if the 
supervisor supports RPS. If either the 
supervisor or the device containing the 
prime data does not support RPS, control is 
passed to $$BOIS07. Otherwise, the 
following operations are performed: 

1. The RPS switch in the DTFIS is turned 
on. 

2. A 384-byte area is obtained ~n the user 
partition GETVIS area for the RPS DTFIS 
extension (see Figure 112). 

3. The name of the required RPS ISMOD 
superset is determined and the superset 
is loaded into the SVA. 

4. The DTFIS and the RPS DTFIS extension 
are initialized for RPS support. 

5. Control is passed to $$BOIS07. (The 
OPEN table is moved to the end of the 
LTA so that $$BOIS07 can be loaded as 
one contiguous phase. After $$BOIS07 
gets control it moves the OPEN table 
back to its original location.) 
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r-
10 (0) 
I 
I 
I RPS Channel Program 
I 
I 
I 
1--- , 
1144 (90) I 
!Sector values (5) I 
I ~ 

I 
I 
I 1--------- ----
1176 (BO) 1180 (B4) 
!Address of original!Address of original 
I channel program I logic module 

184 (BS) 

72 Byte Register Save Area 

256 (100) 

work Space 

1---------
1384 (180) 
I 

Figure 112. RPS DTF Extension.Work Area 

U!!Q!.§Q1.l 1.§All 2.I?~n, Phsfill 1, lli!:ll .!1!.:1112 

QBj~£!i!~.l To restore the OPEN table to its 
original location, to read the Format 1 and 
Format 2 labels for this file, and update 
the DTFIS table for each function. 

~Il!!:Y.l From $$BOISRP. 

Exit: To $$BOIS08 or $$BOIS09 for 
Ioaa=create files. To $$BOFLPT for file 
protection. To $$BOMSG1 if an error 
condition occurs. 

.!1~!,hod: For a load-create file, this phase 
moves the prime data upper limit from the 
extent save area to the DTF table. Par 
load-extension, add, retriev~, and 
add-retrieve files, it reads the format-1 
and format-2 labels. It then checks for 
file protection, and whether the file is a 
load file. If there is no file protection, 
$$BOFLPT is fetched. If there, is file 
protection and it is a load file, $$BOIS09 
is fetched to write an EOF record at the 
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beginning of the independent overflow area 
(if one is specified). If there is no file 
protection and it is not a load file, 
$$BOIS08 is fetched. For add and 
add-retrieve files that are already opened, 
a check is made for the track hold 
specification. if HOLD=YES is specified, 
$$BOMSG1 is fetched to print out error 
message 4269I FILE IS OPEN FOR ADD. 

J$BO!.§.Q.§.l !.§M Q~,n, .fha~ §., Chart§ g-M! 

Qbjecti!~.l To .build CCWs in the high order 
bytes of IOAREAL, and to update the prime 
data in-core add section of the DTF table• 

~ntry.;_ From $$BOIS07 or $$BOFLPT .• 

~xit.l To $$BOIS09 or to $$BOMSG1 if an 
error condition occurs • 

.!1fil!!2_g.l This phase determines if the prime 
data in-core add function is specified in 
the DTFIS table. If it is specified, this 
phase increases the size of IOAREAL (output 
area used for loading or adding records to 
a file) to permit the writing and reading 
of more than one physical record on or from 
a DASD (Direct Access Storage Device) per 
EXCP (Execute Channel Program). 

The phase first calculates the maximum 
number of prime data records that can be 
read into or written from main storage at 
one time. It then calculates the starting 
address of the ccw build area in IOAREAL 
and aligns this address on a doubleword 
boundary. It builds the following ccws to 
write and read more than one physical 
record per EXCP. 

1. For a write: 

A. ccw X1 31 1 , Pointer I Search identifier I 
to IOAREAL, !equal the prime I 
Command I data records in I 
Chaining, 5 I IOAREAL. I 

--+ I 
B. ccw '! 1 QSI I Pointer I TIC to •-8. I 

to *-8 I I 
I 

c. ccw x•oa•, PointerlTIC to address I 
to Read ccws I of read ccws I 
(see 2.) I in DTF. table. I 

I 
ID. ccw X1 0D 1 , Pointer1write key and I 
I to Key Field I data of prime I 
I of IOAREAL, !data record in I 
I Command I IOAREAL. I 
I Chaining, Key I I 
I Length + Block I I 
I Size I I 
L ~ 
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2. For a read: 

.----------------- ---, 
IA. ccw X1 31 1 , Pointer1search identifier 
I to Seek/Searchlequal the prime 
I Address Area, !data area using 
I Command lthe pointer, 
I Chaining, 5 ICCHHR, in the 
I 1seek/search 
I I address area in 
I lthe DTF table. 
1----
IB- ccw x•oe•, PointerlTIC to •-a. 
I to •-e I 
I 
1c. ccw X1 1E 1 , PointertRead count, key, 
I to IOAREAL, 1and data of prime 
I Command !data record into 
I Chaining, IIOAREAL. 
I 8 + Key I 
I Length + I 
I Block Size I 
'-------
This phase continues to build the ccws for 
a read or a write until the count for the 
maximum number cf prime records in main 
storage reaches O. This count is reduced 
by 1 each time the ccws for a prime data 
record are built. 

The ccws built for a read or a write are 
preceded by a long seek ccw and TIC to 
either 1 or 2 depending on the operation to 
be performed.. When the last read ccw is 
built, its flag field is set to O; 
indicating the end of the CCW chain, and 
$$BOIS09 is fetched to search the 
independent overflow area (if specified) 
for the EOF record. 

.U!!QIS.Q.i:, .l~A.1' Q,Efil!, 1.!!j;egri tI Ph5g 1, 
ChsI!.§ MG-.U 

Obj~£!i!!!..l 

• For a load type file, to write an EOF 
record at the beginning of the 
independent overflow area. 

• For an add type file, to search the 
independent overflow area for the EOF 
record. 

J!!!II:. From $$EOIS07 or $$BOIS08. 

!.!i!.l To the TES processor, $$BOPEN, to 
$$BOIS10, or to the problem program. 

~§th.Q.Q.l This B-transient first determines 
if the file has an independent overflow 
area. If there is no independent overflow 
area specified, a test for a load-create 
type file is made. If it is a load-create 
type file, a test for more files to be 
opened is made. If more files are to be 
opened, $$BOPEN is fetched for execution. 
If no more files are to be opened, control 

is returned to the problem program. If it 
is not a load-create type file, $$BOIS10 is 
fetched for execution • 

If an independent overflow area is 
specified, a test for file type is made. 
If it is a retrieve or load-extend type 
file, control is returned to either the TES 
processor ($$BOPEN) if more files are to be 
opened or to the problem program. 

If it is a load-create type file, an EOF 
record is written at the beginning of the 
independent overflow area and a test is 
made to determine if a new independent 
overflow extent has been specified. If it. 
has not been specified, the number of 
tracks in the independent overflow area is 
calculated and stored in the DTF table and 
control is returned to either the TES 
processor ($$BOPEN) if more files are to be 
opened or to the problem program. If a new 
overflow extent has been specified, control 
is returned to either the open monitor or 
to the problem program. 

If it is an add type file, the 
independent overflow area is searched for 
the EOF record. When the EOF record is 
found, the number of tracks in the 
independent overflow area is calculated and 
stored in the DTF table, the last prime 
updated, and $$BOIS10 is fetched to 
validate the last prime data record 
address. 

!$BO,IS10: !.§AM Q.E!!_!!, Jnj;egri!.I ~.!!.!.§§ l, 
£.hsI!.§ MJ-MIS 

Qbjecti!§.l To validate the last prime data 
record address by scanning the prime data 
area for the end-of-file (EOF) record. 

1ntry1 Fcom $$BOIS09. 

1xit: To the TES processor, $$BOPEN, or to 
the problem program. 

Method: This routine searches for the EOF 
recora-in the prime data area. When the 
EOF record is read, the last prime data 
record address is saved in the DTF table 
and control is returned to either the TES 
processor ($$BOPEN) if more files are to be 
opened or to the problem program. 

UBCI.§Q!l I.§ll .£!.2.§!!.1 £hY!.§ NA-!!'; 

Qbjecti!§l To close the file by updating 
the format-1 and format-2 labels with 
information from the DTFIS table. 

l!!!II.l From the close monitor, $$BCLOSE. 

Exit: To the problem program or to the 
close monitor, $$BCLOSE, if ·more files are 
to be closed. 
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tt~ihod1 If a load-create type file is to be 
closed, this phase updates the format-1 
label with information from the DTFIS 
table, and writes the updated label back in 
the VTOC. It then updates the format-2 
label with information from the DTFIS 
table, and writes the updated format-2 
label back in the VTOC. 

For all ether type files,, this phase 
updates only the format-2 label with 
information from the DTFIS table. It then 
writes the updated format~2 label back in 
the VTOC. If mere files are to be closed, 
the close monitor, $$BCLOSE, is fetched. 
If no more files are to be closed, control 
returns to the problem program. 

I All communication with the VTOC in this 
phase is done by the eve. 

!!~Ql!l!j1 I~!tt BilB!~ QEfil!., fh~ 1, 
£1ls!tS ND-!! 

Q~j~ctiv~ To open the RE'IRVE part of the 
DTFIS table by reading the format-1 label 
to get information needed for the table. 

• From the open monitor, $$BOPEN2. 

• From the data security message writer, 
$$BODS MW. 

• From $$BOBTV2 if a new extent on a 
different logical unit bas been found. 

Exi!.!U To $$BORTV2 upon normal completion. 
To $$BOFLPT for DASD file protection. To 
$$BOMSG1, if messages are to be written on 
SYSLOG. To $$BCDSMW to write the data 
security message. 

~~!h~l A test is made to determine if 
entry was made to this phase from a phase 
other then $$BOPEN2.. If so, control 
branches to a predetermined location within 
this phase. If not, processing continues 
inline. Next, this p~ase computes the 
length of the incoming DASD label 
information and gets the address of the 
first extent~ The first-time switch is set 
on, and a check is made for the expiration 
date in the DASD label information. If the 
expiration date is not present, this 
routine gets the retention period for the 
DASD labels and finds the expiration date. 

The format-1 label is then read and 
checked for the data security indicator. 
If the file has not been opened, $$BODS!IW 
is fetched to print the data security 
message. After determining the number of 
extents in format-1 label and getting the 
address of the first extent, this phase 
fetches $$BOBTV2 for execution. 
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iiBOBl!2: ISAM RET~!I .QEfill, fhs~ ~, 
£.bs!1§ fili=B!! 

Q]tl~tiv~§l. To open the RETRVE part of the 
DTFIS table by reading the format-2 label 
to get information needed for the table. 
To insert entries in the DSKX'I'N table 
located at the end of the DTF table. 

l~Il From $$BORTV1. 

1xits1 To $$BOISBP upon normal completion. 
To $$BOFLPT for DASD file protection. To 
$$BOMSG1 if messages are to be written on 
SYSLOG. To $$BOBTV1 if a new extent on a 
different logical unit is found. 

Method: A test is made to determine if this 
phase-was entered from a phase other than 
$$BOBTV1. If it was, control branches to a 
predetermined location within this phase. 
If it was not, processing continues inline. 

This phase then gets the address of the 
first extent in the format-1 label and 
tests to determine if an extent is present. 
If an extent is not present, control 
branches to read the format-2 label. If an 
extent is present, a test is made to 
determine if the first prime data extent 
switch is on. If it is on, an entry is 
made in the DSKY.TN table. If it is not on, 
a test is made to determine if the extent 
is a prime data extent. If it is a prime 
data extent, the extent sequence number and 
the extent lower limit are saved and the 
first prime data extent switch is set. 

The routine then makes an entry in the 
DSKXTN table for each extent. Only three 
extents are possible per volume for an 
indexed sequential file: the 
master/cylinder index area, the prime data 
area, and the independent overflow area. 
Each entry in the DSKXTN table is four 
bytes, containing two bytes of the logical 
unit and two bytes of the cell number. The 
1ocation of the entry within the table is 
determined by multiplying the extent 
sequence number by 4, and adding the result 
to the starting address of the table minus 
q. If the DSKXTN table is full, an error 
condition exists and a message is issued to 
that effect. 

After the DSKXTN entry is made, a test 
is made to determine if the file-protect 
option has been specified. If it has, the 
routine set& up the extent for file protect 
and fetches $$BOFLPT. 

If the file-protect option has not been 
specified or if this phase was entered from 
$$BOFLPT, this routine gets the address of 
the next extent in the format-1 label, and 
checks to determine if all extents in the 
label have been processed. If they have 
not been processed, control returns to 
process the next extent. 

When all extents have been processed, 
the first time through B-transient switch 
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is checked. If on, the switch is set off 
and a test is made to determine whether 
this is the first volume. if it is not the 
first volume, an error message is issued. 
If it is the first volume, a test is made 
to determine if the format-2 pointer is 
present in the format-1 label. If it is 
not present, an error message is issued. 
If the format-2 pointer is present, the 
format-2 label is read, and the master 
index and cylinder index lover limits froa 
the label are saved. 

A check is made to determine if all the 

extents have been processed. if they have 
not been processed, this routine scans the 
SYSRES DASD label information in the label 
save area to find the next extent on a 
different logical unit, or the end of the 
extents. If a nev extent on a different 
logical unit is found, control returns to 
$$BORTV1 to read the volume label and 
process the extents for that logical unit. 

When all extents have been processed, 
this phase sets the file-protect option 
indicator off (if it is on) and exits to 
phase $$BOISRP. 
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DESCRIPTION 

*****Al********** • • • • • PROCESS • 
• •B2 • • • ••••••••••••••••• 

*****Bl********** •LABEL 1 ·. BW• 
·-·-·-·-·-·-·-·-· • • • SUBROUTINE • • • ••••••••••••••••• 

**Cl******* • • • • • PREPARATION • • • • • ••••••••••• 

*****Dl********** • • • * * •PREDEFINEO * * 
• • PROCESS • • • • • • • • • • ••••••••••••••••• 

***El************ 
• INPUT /OUTPUT • • 

••••••••••••••••• 

.•. 
Fl *• .. .. .. .. 

*• OECISION •* .. .. .. .. .. .. • 

****Gl********* • • • TERMINAL • • • ••••••••••••••• 

•••• • • * C2 * • • •••• 

••••• *BO * 
• 04* • • • 

FILINPT 

• 

A group of PfOlll'lm instructions thM perform 
a procalling function of the prog11m. The 
label, If .,y, 11 Shown - tho block. 

Delcriptlon or title of a routine that 11 detail· 
ed on another flowi:han. The starting labll 
of the routine and the flowchan ID 1ppeir 
above the stripe. 

An instruction, or group of instructions, that 
changes portion of a routine or Initializes 1 
routine for a given condition. 

A group of operations not detailed in tho 
flowcharts in this manual, such • u•r rou~ 
tines. 

Any function of an Input/output device or 
program, usually branching to an 1/0 routine 
to perform the function stalBd in the block. 

Points where the program branches to alter· 
nate processing, based upon variable con· 
dltlons .,ch as program 1Witch •ttings and 
IBSt rBIUltl. 

The beginning or end of a program or routine. 

0n._ connector. An entry from or an exit 
to another function on the 11me flowchan. 
Tha location in the connector identifies tho 
block to which entry on a chan is made. 

Off-page connector. An entry from, or exit 
to, 1 giwn point on another flowchen. The 
characters in the connector Identify the chan 
and block to which or fTom which control i1 
~- The cor._nding labll, if any, i1 
placed outside the outgoing connector. For 
multiple entries, an -•Ilk 11 placed In the 
connector and the locations from which 
control 11 ~ ara listed nearby. 
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EXAMPLE 

***** • PEFERENCES : .: ~Wo4,B~~a~ 
* * BlJl • 

START X 

• 
• 

•••84••·········· 
REAO 

A RECORD • 
• 

• ••••••••••••••••• 

x .•. 
C4 *• *****CS********** •* *• •ERPT_, BG* 

•* *. YES •-•-•-•-•-•-•-•-• * • ERR.0" • *•. • • • • • • X* * * • •* * ERROR ROUTINE • .. .. . . 
•• •• • •••••••••••••••• • NO 

x 
*****04********** • • • PROCESS * 
• THE RECORD * • • • * • •••••••••••••••• 

x 
USEX15 •*• 

x •••• • • • r,4 • • • •••• 

Elt *• •••••ES********** •• •• • • • • •* USEP *• YES * * * • *• OPTION •*••••••••X* USER ROUTINE• • •• •• • • • • •• •• • • • • •• •• • •••••••••••••••• * NO 

:x ........................ : x 
RECAL T •*• 

F4 *• **F5******* ... .. . . 
•* RECORD *• YES * llllDIFY * 

*• Al TEP ED •*••••••••X* DPff4T • 
*• •* *'NSTPUCTIONS * .. .. . . •• •• • •••••••••• * NO • ••• * • • * Git •.x. . • • .x ••••••••••••••••••••••••• •••• x 

RECPRO •*• 
G4 *• .. .. 

.•All PECORDS•. NO 
• • PROCESSED •*•• • • .. .. .. . . .... 

• YES 

x 
****Hit********* • • * ENO-OF-JOB * • • ••••••••••••••• 

x ...... 
•Bl * * Al* • • • PRINT 
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Chart AA .. 

••••A 1********* * DA!'IOD • * IllPUT/OOTPOT * * ftlCROS * ............... 
i 

**B1******* * MODIFY * * l'IACP.O * * SWITCH FOR * 
* PROP EB * * PIACRO * ........... 

IJISTO i: •••••c1•••••••••• * S'IOBE USER'S * * REGISTERS IR * * SAVE AREA * * SPECIFIED BY * * USER'S REG. * ................. 
IJISTRT i 

••01 ••••••• 

* * * RESET * * ERROR BYTE * * IR DTP * 
* TABLE * ........... 

i .•. 
E1 *· . • .. 

JES •* *· . . . . *. RO PECO PD • * .. .. •. .• • ... * RO 

i .•. 
:r1 •• .• .. 

rAMOI:: Input/Output Macros 

**** . . 
• 12 • . . 
**** 

IJIROR i •••••J.2*••••····· * OP:>ATE * * RECOBD L HGTH * 

IJIAF'!' 
•••••A3•*••······ 
*INSEPT CCHH IN * * DTF FRCPI USER'S* 

. •. 
A• • 

. • *· 
•* *· NO 

.... . . 
* J.5 • . . 

**** 

! 1lTJ,OP. j ....... ~·········· *Y ,l!Ptfl .AJ* ·-·---·-·-·-·-·-· * REGISTER * ••• X• TRK P.EP FLD. * 
*SET RCD NO. TO * 
*ZERO IN DTF FLO• ................. ••• X•. '1'RACK 801.f'I • *·. • • * 11l11L1l CCli' • 

• Ii! 8 • . . ................. 
........... r.: 
:IJIRZO X 

*****B2********** * GET ADDRESS * * OJ" CHANNEL * * PROGRUI * 
•e UILDrr STRI HG • . . 
********••······· 

i 
*****C2********** 
*IJIOVP AG* ·-·-·-·-·-·-·-·-· * CONTROL * 
• ~!:EK * . . ················· 

i: 
*****D2********** 
*IJieLD AJ• ·-·-·-·-·-·-·-·-· * BC I Lt * * CCV STRING • . . ................. 

i . .. 
E2 *· . * llRITE *· 

i .•. 
B3 *. . . •. 

.• *· HO *• WRITE RC .* •. . * •. .• .. .. . 
* TES 

:zJIZER i 
•••••c3•••••••••* 
*PDT CCHR~ FROft * * DTP IR COURT * * FLO AND BE- * * INITIALIZE * 
•TRACK CAPACITY * .................. 

i 
*•***D3********** * !NS!RT LOW * 
*STOPAGE ADDPESS* 
*AND LENGTH OF 8* •••• 
*IN PJIOPER ERASE* 
• ccw•s • ....................... ..... . . 
* E3 *• •• . . .... 

E3 *· . • *· 

i .... . . 
* J2 • . . .... 

·* APT!:R OB *· YES • . * VRITI: *• NO *. WRI':'E ltO •* ••••• , .. . . *· * • AFTi~ OP. • *. • ... : .. . . .. . . • ... • ... 
• NO * YES .... 

•• •. •• * 
*· ·* * !ES 

i: 

i .... . . \.~ . . . .... 
* ~"'P1trft: TO * * ~11'!"''.P. AFTFR * 
***************** 

**•BIL************ 
!.l!'P11''!' ! 

·····~!:\•••••••••• * G!"' PP.l'!VIOOS * * PF.C:O'Pfl ID 

··············•·* *"'"'* . . 
* Cfl *· .. . . •••• x 

***CIL************ 

s•c n 
RTCP 

~,::An PC' 

: J •••••••••• : 

; 
•••••n1.1•••••-•••• 
* * - SVC 7 * * 
* * ilA!T * * * * IF * * * * P'."QfTTPP.D * * . . . . . ............... . 

i 
*****Ell********** 
*GET l"~T1 LE!ff':T'P* * + KEY LF.'IGTH * 
• 11-p:copn TJ fie • * llPTTT~ll * . . 
• .... **** * ** ****** 

: ~=RA;fo~i ~. 
* pf'I 1fD]''!'11' APEA .................. 

r 
*****C"********** . . 
: G!TJ.~~~!"'~~IA : 
* '.l"P('IPI CCW ·• . . . .................. . 

. 
•••••n~•*•••••*** • Po.,.· CcPP PROP! • 
* SFP.11' JJ'IJ'IPESS * yp PC' 
* P'.P:r"'F 1RFA * . . . ............... . 

; ...................... . . . 
TNJ"'XlLIZE • 

* C'OOJl''I' Jl'IELD * 
* !JI I/O AREA * . . . ............... . 

i 

. . . 
• i'3 •. x. . . . .... 

i IJISBK j: ;. 
***P3*****•****** 

·* *• YES • 

****'*F2********** 
• IRSE3T CCRB * 
*FROll TP.ACJli REF * * FIIl.D AND * * PCD NO. 1 IN * * DTF * ................. 

*****PD********** * CALCDLAT!'! * 
*MOP'BP.P OP flt1!S* 

*****'"'********** * 51:1' Jrl'!V AND * * n1or~ J.FMGTH * * 'I'(\ 7.fDO I II * 
* C"lll''I' "RIELD * 
* 1~ PFOflIPED * 
*****•••ii••······ 

*· EOF ·*• ••••• SVC 0 IXCP * R!:P'AIHitH:: * .. .. •. . . .... 
* NO 

:rJITiRO i: 
*****G1********** * GET ONDEFIRED * 
: FE~~gN~~;TH : . . . . ................. 

:rJIPIL i ••s1••••••• 
*SET R!COP.D * 

LERGTH TO ftlX. * * IRD SET WLR * * E!IT Ill DTl'' * * TABLE * ........... 
: IJiftXK i •••••J1 •••••••••• * STORE DATA IR * * ICEYLENGTR IM • * RD DATA ARD * * RD KET AND • 

• D&Tl ccw•s • •••••*••········· .... . . . 
• • I* 12 * . . .... 

:rJIEOF •••••11••········ • SET LEtfGTB * . * IR READ KEY * 
• • • I* lBD DATA * 

* CCI TO 1 * . . ................. 
i •••• • • * A2 * • • .... 

i . .. 
G2 *· . •. 

•* IS IT *· YES *. 'il:RITE • *· ... .. . . .. . . . .. • 
• NO 

i: 
**H2*"'***** . . 

. ................. . 
i 

***G3••********** 

SVC 35 * 
EXCP/HOLD * ................. 

: IJI NR!t 
**H3******* 

• SET NO * 

* ON TPArK * . . ···············*• 
i: . • . 

Gll *• 
·* SPJl.CE *· n:s .• REP'IAJJH!fC.: *· 

.. .... •. C'llf 'J'PAC1 L'r .* 
*· Pf.CORD * 

*• •• 
•. ·* 

• NO 

IJISUEIPS ~ 

* SET SIT TO * 
*SUPPRESS LENGTH* 

*INDICATOR IN * * SEEK CCI' * 

* ROCPll FODRD * • 
*****HI.I********** 
• CALCUlATT. * 
*M0,.8?.R OP' 8!'!'11'~* * P:P.PIAINTPG ON • 
*TPACF: AF'!'EP 11'Cfl* 
• rs PRITTP.11' * ................. * BIT ON IN *X ... * DTF '!'ABLE * . . . ......... . . ........... . .... . . : .......... x: • • .x •.....•.... 

• J2 •.x. . . .... i 
IJIRBO . •. 

J2 •• .. •. 
NO •* *· •••• *• TRACK BOLD .• •. . . *· .• • ... * YES 

i ... 
11:2 •. 

·* •. 

IJirBHLD i 
••••*J3••········ 
* * SVC 36 * * • *Pl!EE TRACK * * 
* * IF * • 
: : PEQDIPED : : ................. 

IJillND i 
****K3"'******** ·* RRITE *· HO 

•, KEY OR ID • *· ... * R!TORR TO * * P~OBlift * •. . . •. . . • .. • * YES 

: .......... li ..... . . 
:t P3 * . . . ,.. .. 

i .... . . 
* E3 * . . . ... 

* PROGRAft * ............... 

x 
•••••Jll•••••***** 
* STORP. MU,.B!A: * 
• cu• UlfOSP.D * * 8T"."P.S !M Rt" * * IPITE AP P.J * . . .................. 

x ..... ,,. ......... . 
* G!T JllD~PSS * * OF C"CP *· * 8PIL01PG AP~A * . . . . . ............... . 

; . ... . . 
• J.5 * . . .... 

' .... . . 
: J? : .... 

DAM CHARTS 
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Chart AB. Dll!OD: WAITF Macro (Part 1 of 4) 

••••Al********* • DAMDD • 
• hAITF MACRO • • • ••••••••••••••• 

IJlllTM X 
*****Bl********** • • • STORE * 
• USER • 
* REGISTERS * • • ••••••••••••••••• 

•A2 
DAMOD MACRO 
PARAMETER 
OPTIOK -- DECISION 
DOES NOT APPEAR 
IN AN ASSE~BLY 
LISTI NG. 

:x ••...••.••••••.•.••.••..• x .•. 
Cl *• *****C2********** .. .. . . . . 

•* 110 *. NO * * SVC 7 • • 
*• COMPLETE .• •• •• •••• X• * ~AIT * * .. .. . . . . .. .. . . . . .. .. . ............... . 

* YES 

x .•. 
01 •• .. .. 

•* UNOEF. *• NO 

•••• • • * C2 *••• • • .... . 
IJIXTFO X 

*****C2********** 
• PUl SECOND * 
* ERROR BYlE • 

•••• • • 
• A3 * • • •••• 

x .•. 
A3 *• .. .. 

•* *• YES 
• • ICLOC= •*••. • 

*• BLANK •* 
*• •A2 •* . ... 

• NO 

x .•. 
83 •• .. .. 

YfS • • IOLOC *• 
•••*• SPECIFIED •* 

*• IN DlF .• 

. ... 
• • * Alt * • • •••• 

x .•. 
A4 *• .. .. ns .• IOLOC = •• 

• •• •*• BLANK •* 
*• •A2 •* .. .. . ... 

• NO •••• 
•AC * • 
* Hl *• X. 
• * x . . ... 

.JJINEF •*• 84 •• . .. .. 
• NO •* IOLOC *• .. x.•. SPECIFIED •* 

*• IN OTF •* 

x •• •••• •• • x 
.. .. .... .... • NO •***** • • • fj • 

• .•AO * 
.X•••••••••••* E2• • • •••• 
x 

*****C3********** 
• MCVE * 
• ERROR CODES * 
• TO USER • 
* ERROR STATUS * 
• INCICAlOR • • •••••••••••••••• 

x ••••• 
•AC • 
• 05• • • • IJITGM 

• • • IJIJCK 

* YES 

x .•. 
04 •• .. . . 

•* ENO *• YES 
*• RECORDS •*• ••• • FRO' CCB INTO • *• OF •*•••••••••••••••••• .. .. .. .. .. .. 

• YES 

x ... 
El *• .. .. . 

.• A •.NOX 
*• WRITE •*•• •• .. .. .. .. .. .. 

* YES 

x 

• USER ERROR * 
• STATUS IND * • •••••••••••••••• 

x .•. 
E2 *• *****E 3********** .. .. . . 

•* ENO *• YES • GET * 
*• OF •*• ••. ••• .X• LOCAT IGN * 

•.CHINOER .• • SEEKACR+3 * .. .. . . 
*• •• • •••••••••••••••• 

• NO 

x x 

*• FILE •* .. .. . ... 
* NO 

x 
*****E4********** • • * GET • 
: AOO~bCficOF : 

• • . ............... . 
x 

***"' . . . 
* * •.X.• REFERENCES 
* • TO ABF5: 
**** • AOD2. AOHl .•. 

fl •• 
IJ INRTO •*• •*• . .. IJJnUMY X AOK3 .. .. . 

•* WLR *• NO X •• en POSTED •••••• .. .. .. .. .. .. 
* YES 

x .•. 
Gl *• .. .. . 

•* RESIDUAL •. NO X 
•• COUNT ZERO •*•••• .. .. .. .. .. .. 

* YES 

x ••tn••••••• • • * RESET WLR * 
* INDICATOR * • • • • ••••••••••• 

:x .......... : 
x 

F2 *• F3 * • 
•* NO *• •* *• •* PECORC *• YtS Nu•* ENO *• 

•FOUNC OR TRACK•*••••X••••*• OF •* 
*• OVEF.RUN • * *• VCLUflE • * 

*• •• •• •• .. .. . ... 
• NO * HS 

x . .. 
G2 *• 

•* •• 
•* INCORRECT *• NO • 

*• LENGTh .• •• X. .. .. .. .. .. .. 
• YES 

IJltOV X 
••G3*•***** 

• SET ENO • 
• OF VOLUME • 

·.~~~oANs¥iiB5s.• 
• INDICATOR * ............ 

:x ..........•. : 
x 

F4 *• .. .. 
NO •* P..ECORO *• 

•• •*• FOUND • * 
x •••• • • * FS * • • •••• 

.. .. .. .. . ... 
• YES 

x . .. 
G4 *• .. .. 

•* ~EAD *• NO 
*• KEY •*•••. .. .. .. . . 

•• •* * YES 

x .•. 
••H2******* *****H3*•******** H4 *• 

• SET • 
INCORRECT 

• LENGTH BIT • 
• USERS ERROR • 
•Sl AlUS IND * • •••••••••• 

:x .......... : 
x 

• MCVE IO * •* *• * OF CLRRENT * YES •* UNDEFINED *• 
RECCRD TO *X••••••••*• RECO~OS AND •* 

• IVLCC * *• S~CPM .• 
* .. •• ·* ................. . ... 

• NO 

:x .......... : 
: ...•..•.•.........•..•.• x: x 

*****f5********** * PLACE * * OUM MY * •• x• P.ECORO IN * 
• !DLOC • . . ................. 

**** • * 
* F5 * . . 
**** 

JJJD:T!:P X 
*****GS********** * MOVE EP.ROR * 
• BYTES TC • 
* USER'S ERROR * 
* STA'!US * * !NDICATCR * . ............... . 

x 
***** 
*AD * * 05• •• . 
IJ!~C~ 

IJillT3 .•. IJIFRM .•. IJIYIO •*• 
Jl •• 

•* IS *• 
•* RECORD *• NO 

•.OUT OF EXTENT•*•••• 
*• AREA •* .. .. .... 

* YES 

x 
••Kl******* 

•· SET * • evu 2 • 
• OF ERROR * 

• INDICATOR * 
• TO ZERO * ••••••••••• 

x •••• . . 
* A3 * • • •••• 

x •••• • • • D2 • 
• • •••• 

J2 •• .. . . 
•* END *• NO 

*• OF •*•••. *• FILE •* .. .. .... 
• YES 

x .•. 
~2 •• .. .. 

•* fEOVC *• NO • 
*• = YES .• •• x. 

*• *A2 •* 
*• •• •• ·* 

• YES 

x • •••• 
•AC * * Al• •• • 

x •••• • • * A4 * • • • ••• 

..J4 *·.. :~?CA~~*SEEK:o~·: 
•* END *• YES • TO NEXT CYL. • 

*• OF •*••••••••X* ANO It..ISER;T * 
•.CYL!NOE~ •* * NEW ADDRESS * 

*• •* * IN IOLCC • 
•• •• **********"'****** 

• NO 

: x •••••••••••••••••••••••• : x . .... 
•AO * * Bl* • • • 
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Chart AC. 

••••• •AB • * K2• • • • 
x .•. 

Al *• .. .. 

DAMOD: 

YES •* READ KEY *• 
••••*• ISSUED •* .. .. .. . . .. .. 

• NO 

x .•. 
81 *• .. . . 

• NO •* *• .x •• •. ~EYLEN = 0 •* .. .. .. . . 

. • 

.. .. 
• YES 

x 
*****Cl********** • • • PCl~T TO SEEK • • ccw • 
• • • • ••••••••••••••••• 

x 
*****Cl********** . . 
• GET AOOR OF • 
• SEARCH FIELC * • • • • ................. 

:IJIREAD X 
*****El********** • • • • * •5VC 0 READ * * * * COUNT OF * * 
• •EOf RECORC • • • • • • ................. 

:1JILAOR X· 
*****Fl********** • • • LCAC ADDR OF • 
• COUNT READ • • • . . .................. 

x .•. 

WAITF Macro (Part 2 of 4) 

Gl *. ••G2******* .. .. . . 
•* ONE *• YES • SET FECV • 

*• BYTE KEY •*•. ••• ••• x• S~ITCH • .. .. . . 
*• •• • • 

•• •• *********** 
• NO 

: .......... x: 

IJIEOFI X 
**Hl******* • • * SET ENO OF * 

• FILE SWITCH * . . 
• • ............ 

:x ........................ : x ..... 
•AB * 
• 84• 
• • . 

IJINEF 
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Chart AD. DAMOD: WAI'!F Macro (Part 3 of 4) 

••••• •AB * 
• J4• .. 

• 
x .•. 

Bl *• .. .. 
YES •* RELTRK = *• •.• •*. BLANK •* 

•• •82 •• 

:1J INIO 

. . .. .. .. 
• NO 

x ... 
Cl *• .. .. 

.• RELATIVE *• YES 
•. ADD~ESS ING •*•• •• 

•.SPEC. I~ .• *. DTF •* .. .. 
• NO . . ••••••••••• x. 

x 

x ••••• 
•AE * * Bl• •• • 

•B2 
DAHOD H•CRO PARAMETER 
OPTION - DECISION DOES NOT 
APPEAR IN AN 
ASSEHBL ~ LI ST! NG. 

.•. . .. 
Dl *• C2 *• •• •• •• *· 

•* RECFORH *• NO •* •. YES 
*• UNOEF •*••••••••X*• EOV •*•••••••• 

• • •82 • • •• • • x . . .. . . .. . .... •••• • • * E3 * . . *• • * *• •* •Ad * 
•YES •NO •F5• 

x .•. 
El •. .. .. 

NC •* *• 
•••*• EOV •* 

x .... .. .. .. .. .... 
• YES • • * E2 * • • •••• x .•. 

Fl *• .. .. 
NO •* RECFORH *• 

••••*• UNOEF . •* .. .. .. .. .... 
• YES 

x ... 
Gl *• . .. .. 

.YES •* *• 
•Xe•*• SCRHM •* .. .. .. .. .. .. 

• NO 

x .•. 
Hl * • . .. .. 

•YES •* *. 
X •• •*• READ •* 

x ..... 
•AB * * F5• .. 

• 

. . .. . . .. .... 
• YES 

x •••••Jl••········ • • 
• GET * 

USER•S • 
• IOLOC • • • •••:t••··········· 

x 
***•*Kl********** • • 

•••• . . . . . • ••• * * •.X. * REFERENCES 
* * TO AOE2: **** • A684e AEE4 x IJ IJCK X 
*****E2********** 
• HOVE E~ROR • 
• BYTES TO USER * 

,.X• ERROR STATUS • 
* I ND!CATOR * . . 

• ****************• •••• . . 
* E2 * • • . .... 

x 
*****f2********** * SAVE SETTINGS * 
•FOR WLR ANO NO • 
•ROCH FOUND• ANO• 
* All BITS IN * 
* SECCNO BYTE • 
***************** 

x .•. 
G2 •, 

•* UNOEF *• 

*****E3********** . . 
• INCPE~ENT * * RECCRO IO * • • . . ................. 

x . .. 
F:! *• .. .. 

YtS .•ACTUAL IO =•. 
••• •, SEARCH IO •* 

x 
•••• . . 

* A4 * . . 
**** 

*· .• .. .. 
* ••• 

• ~o 

x 
••G3******* . . 

•* FIE\:OROS *• NO 
*• SPECIFIED •*•••• 

SET • 
• NRF BIT * 

*• IN OTF .• .. . . . ... 
* YES 

x . .. 
H2 *• ·* •. 

NO •* PECFOPH *• ••• *• = UN DEF •* 

x .... 
• • * E4 * . . . ... 

•• •62 •• 
• • ·* .. ... 

* YES 

x .•. 
J2 •• .. .. 

• • . . 
••••••••••• 

x .. . 
H3 *• 

·* *· • ,;~ •* ICLOC •. .x., .. •. CHITTEO ,• 
•• • * .. .. 

*• •• 
* YES 

x ••J3••••••• • • • * READ *. NO • * SET * 
*• MACRO •*• .x. .. .. . . .. .... 

• YES 

x .•. 
K2 *• ·* •. 

x .... . . 
* 05 • • • .... 

NRF BIT * • • • ........... 
x . .. 

K3 *• ·* •• 
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•••• • • 
• Alt • • * .... 

x .•. 
A4 *• • • *• 

NO •* RECORD *• 
••• •*. LENGTf'l GT •* 

*• MAXI HUH •* 
•• ·* •• •* * YES 

x 
**B4******* * SET WLR * * BIT IN OTF * MSGR/STATUS * * BYTE * . . 
••••••••••• 

: .......... x: 

x 
*****C4********** 
• * 
• P.ESTORE * 
* USER * * REGISTERS 
• * 
********* ******** 

x 
•••••04•••• ****** 
• * 
• ReruqN * * RECORD LENG"!"H * 
* TO USER * 
• * 
***************** .... . . . 
* E4 •.X. . . . .... . 

IJITNR X 
**E4******* . . 

• RESET * 
* MACP.O Slt!TCH * 

* IN !JTF . . 
*********** 

x . .. 
F4 *• 

•* *• 
NO •* E~P.EXT *• 

••••*• SPECIFIED •* *• •62 •• 
*• •* .... 

* YES 

x . .. 

***** .. 
• ... * 
* • • 

!JITOH X 

REFERENCES 
TO ADOS: 
ABC3• ABG5 
AHA4 

•••••05•*•••••••• . . 
* qESTQRE * 

•• x• USE~ * * REG!S~EQS * . . 
***************** 

**** . . 
: 05 : x 

**** . . 
* E't * . . 

**** 

G4 *• ••G5******* 
•* *• * qfSET * •* DATA *· YES * UN~ECQY * 

*• CHECK •*••••••••X* 1/0 * 
* • • * * EP:ROR * 

*• •* * JNOICATCP * 
•• •• *********** 

* NO 

. . 
• x ••••••••••••••••••••••••• x . .. 

H4 *• .. .. 
, NO .• UNP.ECOV *• 
.x. •*• 1/0 ERqoR •* 

•• ·* .. .. 
•• ·* * YES 

x 
••J4******* 

*SET UNRECOV• 
•110 ER~CR B!T• 

* IN USER * 
•EP.ROR/STATUS • 

* BYTE * 
*********** 

: ........•. x: 

IJHI HRE2 x 
****K4********* * t'O'VE X'Ff• • 

* INTO * 
* USEP•S IOLOC • . . ................. 

•* READ *• NO 
*• ID •*• ••• 

•* IOLOC *• NO 
*• SPECIFIED. •*•••• 

* RETURN TO • 
• PRO BL EH * 

200 

x •••• • • * E2 * • • •••• 

*. . • . . .. 
• •• * 

• YES 

x • ••• • • * E3 * • • • ••• 

x •••• • • * A4 * • • 
**** 
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.. . . .. .. 
*• •• * YES 

x ••••• 
•AB * * F~• • • • 

x •••• • • • 05 * . . 
• ••• 

pqQGRAM * . ............. . 
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Chart AE .• 

••••• •AD • 
• Cl• • • • 

x 
•••••Bl********** •GET ADDRESS OF • * 5-eYTE SAVE * 
•AREA FOR I OLOC • * RECORD IN OTF * * TABLE * ••••••••••••••••• 

x 
•••••Cl********** 
• GET ADDRESS • * Of CCHH SAVE o * AREA IN THE • * OTF TABLE * • • ••••••••••••••••• 

x 
•••••Dl********** : :~~~1j~r,~1 : 
* RCO BY Cl * * ALTERATICN * * FACTOR * ••••••••••••••••• 

x 
*****El•••••***** • • * SAVE * * RESULT * • • • • ••••••••••••••••• 

x •••• • • • 82 • • • •••• 

tAMOt: WAITF Macro (Part 4 of 4) 

•••• • • • 82 • 
• • •••• 

x •••••e2•••••••••• * MULTIPLY CZ * 
• FRCM IDLOC * * RCD BY CZ * * AL TERATICN * * FACTOR • ••••••••••••••••• 

x 
*****C2********** • • * ADC RES~l T • * TO PREVIOUS * * RESULT * • • ••••••••••••••••• 

ic 
*****C2********** * MULTIPLY Hl • * FRCM IOLOC • * RCD BY Hl * * Al TERATION * * FACTOR • ••••••••••••••••• 

x 
*****E2********** • • * ADD RE SLLT * * TO PREVIOUS * * RESULT • • • ••••••••••••••••• 

x 
*****F2********** • • * AtD HZ • * TC RESLLT • • • . . 
••••••••••••••••• 

x 
*****G2********** * ADD * * RECCNVERSION * * FACTOR TO * * RESULT ITTT * 
• VALUE I • ••••••••••••••••• 

x 
*****HZ********** 
• INCLUDE R * * W!Th THE TTT O * VALUE OF THE • * RELATIVE • 
• AtDRESS • ••••••••••••••••• 

x •••• • • • 84 • 
• • .... 

•B3 
DA'luu MACRC PARAMETER 
OPTluN-DECISICN DOES 
NOT "PPEAR I~ AN 
ASS•HBL Y LI STING. 

• ••• • • • 84 • 
• • • ••• 

x .•. 
84 •• 

·* •• 
•* *• YES 

*• RELTYPE = •*•••••••••••••••••• 
*• DEC •* 

*• •83 •* 
•• •* * NO 

x 
*****C4********** 
• INSERT RECORD * 
• NUMeeq,. ~. • 
•WITH TTT VALUE * * TO GET REL. * * AODR. TTTR * ................. 

x 
•••••04********** . . . 
* SAVE HTR IN * 
•CCHH SAVE AREA * 
• IN DTF TABLE * • • ················· 

IJ INCT X 
*****E4********** 
• HOVE TTTR * 
• TO USE~'S * 
* IDLOC * 
• ADDRESS • • • . ............... . 

!JIO!C X 
*****C5********** 
*CONVERT R FRO~ * * JOLOC ~ECORD. * * TO DEC!~Al * * UNDACK lf\TO * * USER•S IDLOC * • •••••••••••••••• 

ic 
•••••05********** * CONVE~T TTT * * VALUE TO * * DECIMAL AND * 
: U~~;~~K!l~62 : •..•..........•.. 

:x ....•••.•.••..•..•••.••• : 
x ••••• *AD* * EZ* •• • !JI JCK 
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Chart AF. tA!Ot and DA!OtV: 

••••11•••······ * Dll!OD * * CORTROL EBTRY * • • ............... 

IJ'l:CTL i 
*****B1********** • • *TORR OH CORTBOL* * IJIDIClTOP * • • . . ................. 

****A2********* * DAftOD * * PREE El'IR! * . . 
••••••*••······ 

IJI?REE i •••••n2•••••••••• . . 
• '?0!111 011 • 
*PREE INDICATOR * . . . . ................. 

:x ........................ : 
IJICTL1 i 

*****C1********** . . 
* S'l'ORE * 
*USER REGISTERS * • • . . ................. 

i 
*****D1********** 
*IJICVP AG* ·-· ··-·-·-·-·-·-·· * SEI:K * 
*OVERLAP ROUTISE* • • .............•... 

i .•. 
!1 •• .. .. 

•* ISIT •.R::> *. CONTBOL •*· ........... • •••••• •. .• .. .. 
*· ·* * !ES 

i i ... ,,, ........... . ***P2************ 

SVC 0 SVC 36 • ................. ................. 
:x ........................ : 

IJIREST i 
*****G1********** • • * TORR OPP * 
: co¥i ~p~,~~p: : . . ................. 

IJIIND X 
•••••e 1•••······· • • * RESTORE • 
*OSER REGISTERS * . . . . ................. 

i ••••J1••······· * RETDPH TO * 
*PROBLER PROGRIR* • • ••••••••••••••• 

.. 
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CNTRL and FREE Macros 

••••13••······· * DA!!ODV * 
• COllTROL ER'TR? * . . . ............. . 

IJISCTL i: •••••s3•••••••••• • • * TORR Olf • * COITROL * 
• IIDICATOB * . . ................. 

****A.ii********* * DA1'f'D * * PR:P.! P.Jll'TPY * . . 
*************** 

IJISFREE X 
*****Bii********** . . 
* ':"ORM ON * 
*PP.P.P: IlllDICA.TnP * . . . . . ............... . 

:x ........................ : 
IJISCTL1 i •••••c3•••••••••• . . 

* STOBE * 
*OSEI' REGISTERS * . . . . ......•.......... 

i 
*****Dl*"'****"'*** 
*IJICVP AG* ·-·-·-·-·-·-·-·-· * SEE!t * 
•OVEP.LlP ROUTINE* . . . ............... . 

i .• . 
E3 •. .. .. 

•* IS IT •. RO 
*• CO!l'TROL •*•• ••••• ••••••••••• .. .. 

*· ·* •. ·* * JES 

i • ***F3***********• . .. ,. •............ 
SVC 0 SVC 36 ................. . ............... . 
:1 ........................ : 

IJISREST i ••••*G3••········ • • * TUPll CPP * 
: COfj~~M~~IE : . . . ............... . 

IJISYND j •••••e3•••••••••• . . 
* RESTO!iE * 
•USEYf REGISTERS * . . . . . ............... . 

x •••*J3•••······ * P.!~Ull:B TO * 
•PROBtEl't PROGRAlt* . . . ............... . 

202 ~xocs Volume 3 DA! and XSA! 



Licensed Program 

Chart AG.. DA!OD: 

****12•••······ * CAM OD * * SE.EK OV!BLAP * * SOB!l:OO'?Itl! * ............... 
x 

IJIOVP • *• 
B2 *• .• .. 

TES • * REI,T!l:K *• .... *· = BL111K • • .. . . .. . . .. .. 
• RO 

i .•. 
C2 *· 

.• REL *· 
.• TP.ACK *. YES *. ADDR~SSING • *• ••• 

..... 
*· USED • * .. . . • ... 

• RO 

: .......... x: 
:inq: IJIOV2 i • • •••••02••········ * * CALCULATE * . * ADDR~SS OF * 

••••••• I* CCI CHAIR * * BOIL!> lll!A * . . ········••*•····· 
i 

***** E2********** . . 
* OB':' A IN * * SEEKADP. 1P.OPI * * SEEK CC'll' * . . ················· 

x 
*****1'2********** * DETEPPIIN?- * * SYl'IBO!.IC ONI'l' * * ADDP.~SS AND * * STORE IN CCB * . . ················· 

f 
****G2********* * RITUBN TO * 

•CALLING ROUTINE* . . ................. 

i ..... 
*lH * 
• A 1• •• • 

Property of IB!!I 

Seek overlap Subroutine (Part 1 of 2) 
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Chart AH.l DUIO:C: seek overlap subroutine (Part 2 of 2) 

x 
*****Al********** 
: USERf~T SEEK : 
• ADDRESS FROM • 
* DTF TABLE * • • ••••••••••••••••• 

x .•. 
Bl •·. *****B2**•******* •* *• * CONVERT FIRST * •* REL TYPE = *• DEC * 8 BYTES OF * 

*• CIN OTFI •*••••••••X•ADDR ITRK NO.I * 
*• •* * TO HEX FORM * *• •* * TTT (3 BYTES) * .. .. . ................ . 

* HEX 

IJINCO X 
*****Cl********** * ALIGN REL * * AODR TTT * * VALUE TO * * FULLWORD * • • ••••••••••••••••• 

x 
*****01********** 
• INSERT REL • 
* AODR R VALUE * 
* INTO SEEK * 
• ADDRESS IN * * OTF TABLE * 
····~············ 

x 
*****El********** • • * SAVE USER * * TTT VALUE * 
* IN REGISTER * • • ••••••••••••••••• 

x 
*****C2********** • • * SA"E USER * * TTT VALUE * 
* IN REGISTER * • • ••••••••••••••••• 

x 
*****DZ:ttt•••**** 
* CONVERT LAST * * 2 BYTES OF * 
•AODR IRCO NO. I * * TO HEX FORM * * R (l BYTEI * ••••••••••••••••• 

x 
*****EZ********** 
* STORE • * R "•LUE IN * 
* SEEK ADDRESS * 
* IN OTF TABLE * • • ••••••••••••••••• 

. . .x ••.••••• ••••...•.•.•..•.. 

IJI~~**FI*!******•* 
* LOAD REG * 
* WITH AOOR ESS * 
• OF OSKXTNT * * TABLE -8 * • • ••••••••••••••••• 
•••• . . . * GI *•X• • • .... . 

IJILBK X 
*****GI********** 
* SAVE USER * * TTT VAllJE * * IN * • REGISTER II • • • ••••••••••••••••• 

x 
*****HI********** •SAVE CUMULATIVE• * TRACK TOTAL * 
* ITTT21 OF * 
•PREVIOUS ENTRY * 
* IN DSKXTNT * ••••••••••••••••• 

x 
•••••Ji•········· 
:A 0BF T PlMaL~E : 
* DSKXTNT EN¥RY * 
* TO USERS TTT * * VALUE * ••••••••••••••••• 

x 
*****Kl********** 
*UPDATE OSKXTNT * 
* ACOR TO POINT * 
* TO CURRENT * 
* TABLE ENTRY * 
* -B BYTES * ••••••••••••••••• 

x •••• • • * A3 * • • •••• 

•••• • • * A3 * • • •••• 
x 

•*• IJIXNF 
A3 *• **A4******* 

.• ·*fi~~x~~r·· •. YES •*Fo:e~xf~2r *• 
*• 'TABLE •* •• •• •• • • X• NO'T FOUND * 

*• REACHED •* * IN DSKXTNT * 
*• •* * TABLE * .. .. . ......... . 

• NO 

x *****83••········ •GET TTT2 VALUE • 
• OF CURRENT * * ENTRY lN * * THE OSKXTNT * * TABLE * ••••••••••••••••• 

x 
*****C3********** * SUBTqACT TTT2 • * OF CURRENT * * DSKXT NT ENTRY * * FROM USER 1 S * * UPDATED TTT * ••••••••••••••••• 

x .•. 
03 •• .. .. 

NO •* RESULT *• 
•• •*• NEGATIVE •* 

x 
.. .. .. .. . ... •••• • • * Gl * • • 

* YES 

•••• 
x 

*****E3********** •STORE M ANO B2 • * VALUES FROM * 
*CURRENT DSKXTNT• 
* ENTRY IN SEEK * * ADDRESS * • •••••••••••••••• 

x 
*****G3********** 
* CALCULATE * 
* AND SAVE * 

x ••••• •AD * * 05• •• • IJ!TOM 

• ••• • • * A5 * • • • ••• 
x .•. 

A5 *• .. .. 
•* Ct *• YES 

*• ALTERATION •*•••• 
•.FACTOR ,. •* 

•• 1 •• . ... 
* NO 

ic 
*****85••········ * DIVIDE QECORO * * TTT VALUE • * 101 V!OEND 1 * * Cl AL TE~ATI ON * * F.t.CTOR * • •••••••••••••••• 

x •••••t5••········ 
•STO~E OOUTIENT * * (HIGH ORDER * * REGl t N Cl * * SEEK ADDRESS * * tACTUl.lt • • •••••••••••••••• 

ic •••••os•••••••••• * RESTORE * 
:REa:b~~E=e~tow : 
* ~EW DI VlOENO • • • 
***************** . . .x •••..••.•.• 

IJIOV2 X •••••es•••••••••• 
* DIVIDE * * 01 VI DENO BY * 
*CZ.ALTERATION* * FACTOR • • • • •••••••••••••••• 

x 
*****F5********** 
:sr~f r.nu~6E=T : 
* qEGI IN C2 * 
* SEEK ADDRESS • 
* IACTUALI * • •••••••••••••••• 

x .•. 
G5 *• 

•• *• 
YES •* Hl *• 

* RECONVERSION • * FACTOR * • •• •• ••• •• ••• •• ••• *• ALTERATION •* \ 
•.FACTOR = •* • • ••••••••••••••••• 

x 
*****H3********** * ADO USER'S * 
* ORIGINAL TTT • 
* VALUE TO TTTI * 
* TO GET TTT * * RECORD * ••••••••••••••••• 

x •••• • • * A5 * • • •••• 

:x ... ....... . 
IJIOV3 X 

*****H4********** * STORE * 
•REMAINDER CLOW * * ORDER REGI * 
* M2 IN SEEK * 
* AOOR I ACTUALI * ••••••••••••••••• 

x • •••• 
•A-G * • 02• •• • IJIOV2 

•• l .• 
•. ·* 

• NO 

ic 
*****H5********** 
* RESTORE * 
:PEa:6~~E~eAtOW : 
• NEW DIVIDEND * • • • •••••••••••••••• 

x :····rr·:;:·····: * 01 Vl~ENO BY * 
• ~I Al TERATI ON * * FACTOR * • • • •••••••••••••••• 
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Chart A.J. DAMOD and DAMODV: Channel Program Builder Subroutine 

****Al********• 
• DAMOD/DAMODV • 
•C~.PROGR. eLCR.• 
• SUBROUTINE • ••••••••••••••• 
•••• . . . * Bl •.X. • • .... . 

IJIBLD X 
*****Bl********•* 
•UPDATE P01NTER5* 
• TO NEXT CCW • * STRING NU,,.BER * 
•AND BUILD .6REA * • • ••••••••••••••••• 

x 
:····~ r·:;:····: 
•RELATle\ PTR TC• 
• BASIC CCU • * NEEDED * • • ••••••••••••••••• 

x 
.•. IJITICR •*• IJITIC 

01 •• 02 •• •••••03••········ .. .. .. .. . . 
•• ccw TO ee •• YES •• RPS •• NO • STORE ccw • 

•• A TIC •••••••••• x•. CCh BYTE •••••••••• x• ADDRESS • 
*• •* *• •* * IN CCW * .. .. .. .. . . .. .. .. .. . ............... . 

* NO * YES 

x 
*****El***•****** • • • MOVE BASIC • 
• TO BUILDING • * AREA * • • ••••••••••••••••• 

x .•. 
Fl * • .. . . 

• • BASIC *• NO 
*• CCW TO BE •*• ••• 

•.MODIFIED •* .. .. .... 
* YES 

x 

x •••• • • • 81 • • • •••• 

ic 
*****E2********** • • * flCVE IN • * RPS CCW • • • • • . ............... . 

•*• JJIFLG Gl *• *****G2•••••••••• 
.•ftA~N~JeLO· •. ves ! f~T~~.thtl~ : 

*• TO BE •*• •••••••X* FROfl CCW * 
•.MODIFIED •* X * STRlhG f'4UMBER * .. .. . . .. .. . ............... . 

* NO 

x 
*****E3********** • • * INSERT TIC * * COMMAND CODE * * IN TIC CCW * * • .............•... 

x 
. . .x •.. .•••.•.•.•...••••...•. .•. x .•. :IJIROY 

Hl *• .. .. 
YES .• OP CO.OE •. 

•• ••* • TO BE •* *• CHANGEC •* .. .. .. .. * NO 

x ••Jt••••••• • • * SET • * MUL T !TRACK • 
• BIT ON• • • • ••••••••••• . . •••••••••. . x. 

IJlllRI X 
*****Kl********** • • • Al TER OR * • * RESTORE *••••• • * COMMAND CODE * . • • ••••••••••••••••• 

H2 *• .. .. 
•*HOOF •.NO 

*• STRING •*•••• .. .. .. .. .... * YES 

x ••••J2••······· •.- . 
• RETURN TO * 
•CALL! PIG ROUTINE* ••••••••••••••• 

x •••• • • • 81 • • • •••• 

HOTF.--TH!S SUB•nUTINE IS USED 
IN BOTH OA'lllO ANO OAMOOV. 
THE LABELS SHOWN ON T~IS 
FlOWCJ.4ART APE DPECEOED BV 
J J! S ~Os:?. OAMOOY 
INSTEAD OF I JI 
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Chart AK .• DAMODV: Input/Output Macros {Part 1 of 5) 

****Al********* * OAMOOV * 
• INPUT /OUTPUT • * MACROS * ••••••••••••••• 

x 
••SL******* * i4001FY * 

•••• • • • 42 • • • •••• 
I JI SGOL X 

**AZ******* 
*SET RECORD * 

*RLOCKSI ZE EQ • 
·~LSEPl ~51 c~E T • • 

* ATOR * ••••••••••• 

x 
:··r~r~::trze···: 

• ••• • • 
• Al * • • • ••• 

x •••••A3•••••••••• 
•I JISBLO AJ• ·-·-·-·-·-·-·-·-· * BUILD • 
• CC.W CHAIN • • • ••••••••••••••••• 

x .•. 
83 •• .. . . * MACRO * * BASJC RD DATA * •ccw BYTE COUNT • * Wl TH RECORD * 

•BLOCKSI ZE ILLI • 

• • WRITE *• YES * SWITCH FOR * * PRU PER * *• AFTER OR •*•• •• 
*• WRITE •* * MACRO * ••••••••••• 

IJ ISSTO X 
*****Cl********** 
*STORE USER'S * 

• •••••••••••••••• 

x 

*• PO •* . ... 
•NO 

x .•. 
C3 *• .. . . 

x ••••• •AM • * Al* •• • 

• REGISTERS IN • 

*****C2********** * ZERO 8 YTE S 2 * 
•ANO 3 OF BLOCK * * ANO SEGMENT * • • VARIABLE *• NO 

: sPWM~E~Y : 
*• RECORDS •*• ••• 

•USF.R'S ~EGJSTER* ................. 
IJ ISSTRT X ••01••••••• • • * RESET * 

• ERROR BYTE IN • * OTF BYTE * • • ••••••••••• 

x .•. 
El *• .. .. 

!~~.:*eoFw~llORo *:• 
x 

.. .. .. .. .... •••• • • * GZ * • • 
•NO 

•••• x ... 
Fl *• .. .. 

•* *• YES 
*• READ MACRO •*•••• .. .. .. . . .. .. 

•NO 

IJ ISWRT X •••••.;1••········ 
: ai~IP~~bzEcw ! 
•BYTE COUNT WITH* 
•SEGMENT LENGTH• * FROM 1/0 AREA * ••••••••••••••••• 

• DESCRIPTOR • * WORDS * • •••••••••••••••• 
REFERENCES 
TO-

.. .. 
•••• 

.. . . .. .. 
•YES . . . 

x ~~~~! AMK3, . . ... • • • .... x . .. 
02 •• .. .. 

NO •* VARUNB *• 
• ••*• RECORDS • * 
x 

.. .. .. .. .. .. •••• • • * F2 * • • 
•YES 

•••• 
x 

*****E2********** * PUT PROPER * 
:R~~0~Mh~sl~5 ! 
• BLOCK OE SCR • 
* WORD * • •••••••••••••••• 
• ••• . . . 

* f 2 *••• • • •••• ic 
*****f2********** 
!d~TB~WEo~~~ : 
* TO 8 BYTES *•••• 
* CONTROL WORDS • 
* IF REQUIRED * • •••••••••••••••• 
•••• . . 

* G2 *••. • • .... . 
IJISSfOF X 

*****G2********** 

.•. 
03 •• .. .. 

NO •* TRACK *• 
• •• •*• HOLD •* .. .. .. .. . ... 

•YES 

x . .. 
E3 •• . .. .. 

!!~~·=· nm ·:. .. .. .. .. . ... 
•NO 

x 
••••Fl*********** 

SVC 35 
EXCP/HOLO 

• •••••••••••••••• 

. . .. ****Gl*********** 
SVC 0 * SET RECORD * X • * 

•LENGTH REGISTER*•••• ••• X * CONTENTS=CNE * * EXCP 

• • ••••••••••••••••• • •••••••••••••••• 

,i •AKl-Al 

••••• • • • •• •• • 

x :x ••••.•..•• : .•. 
Hl *• 

•* IS *• 
• • SEG TO BE •. NO 

*• WRITTEN A •*•••• 
•.NULL SEG •* .. .. .. .. 

•YES 
x •••• • • * A2 * • • •••• 

ic 
*****H2********** * SET * * BYTE CCUNT * * IN BASIC ROD * 
* CCW EQUAL TO • * BLOCKSllE • ••••••••••••••••• 

: x •••••••••• : x 
IJ ISANUL •*• I JI SRON X 

J l •• .. .. 
• t KEYED *• NO 

*• RECORDS •*• ••• .. .. .. .. .... 
•YES 

IJISSWL X 
**KL******* • • * SET WLR * 

• INDICUOR O • • • • ••••••••••• 
x •••• • • • J3 • • • .... 

x •••• . . 
• F2 * • • •••• 

*****J2********** * USING MACRO * * SWITCH • * VALUE * 
• GET ADDRESS * * OF CC W STRING * • •••••••••••••••• 

x 
*****K2********** 
*I JI SOVP BE• '·-·-·-·-·-·-·-·-· * CONTROL * * SEEK • • • • •••••••••••••••• 

x • ••• . . 
• Al * • • • ••• 
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x 
*****Hl********** • • • • • * SVC 36 • • 
• •FREE TRACK * • 
* *If REQUIRED* * • • • • • •••••••••••••••• .... . . . . 
• J) •••• . . . •••• 

x ••••J3••······· : R~~H;~e~o : 
• PRCGRAM * ••••••••••••••• 
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••••• 
*AK • * C3• •• • 

x 
****Al*********** 

SVC 0 

• CHAN~uc~~IJGRAM. 
* CREAOJ * 

••••••••••••••••• 

x 
*****Bl********** • • • • * * SVC 1 * * * * WAIT If * * * * REQUIRED * * • • • • ••••••••••••••••• 

x -·· Cl *• 
•* NO *• •* RECORD *. YES 

*• FOUND •*•••. 
•.CONDIT ION.• .. .. .. . • 

•NO 
x ••••• 

•AM * * G2• 

x 
•• • IJ INRF .•. 

01 •• . . .. 
•* EOF *• YES 

*• ENCOUNTERED •*• ••• .. .. .. .. .. .. 
•NO 

x ..... 
*AM * * Gl* 

x 
• • • IJ ISWNO .•. 

El *• .. .. 
•* ENO OF *. YES *• CYL INOER •*• ••• .. .. .. .. .. .. 

•NO 
x ..... 

*AM * * G2* • • • • IJ INRF 

IJ 1 i~~2*Fl*~******** * SET BASIC ROD * 
•CCW BYTE COUNT • 
• LENGTH OF SEG * * I LL) + It- * • • ••••••••••••••••• 

x 
*****GI********** * l040 SEGMENT * 
*LENGTH llll IF * 
! ~~~~e~~-r~uilo : 
* LENGTH REG * ................. 

x 
IJ ISPW .•. 

Hl *• 
•* IS *• 

.•SEG NOW ON *• YES 
*• DASO A NULL •*• ••• 

*• SEGMENT •* .. .. .. .. 
•NO 

x ••••• 
•AM • 
• E2* 

x 
•• • IJ !SERF 

•••••J1••········ •INITIALIZE CCW * * BUILD AREA * * POINTER WITH * * STARTING ADDR * * - .32 BYTE$ * ••••••••••••••••• 

x 
*****Kl********** 
*ADD 16 TO ADDR * 
* OF CCW BUILD * 
•AREA PO INT ER TO* 
• RETAIN FIRST * * TWO CCW * ••••••••••••••••• 

. i .. • • * A3 * • • •••• 

r IJLSTI AZ• ••• .. .. 
.• IDLOC *• NO 

*• SPECIFIED •*•••• .. .. .. .. .. .. 
•YES 

IJISNL X •••••82••········ *SUBTRACT 8 FROM* 
•CC W BUI LO AREA * * AOOR FOR ROI D * • ccw • . . 
••••••••••••••••• 

: x •••••••••• : 
IJISTK X •••••c2•••••••••• * STORE * 

*READ/WRITE DATA* * CCW ADORE SS * * IN SPNUNB * * WORKAREA * ................. 
x 

IJI STT .•. 
02 •• .. .. 

•* SEARCH BY *• YES 
*• KEY Otll READ • *• ••• 

*• MACRO • * .. .. .... 
•NO 

x • •••• 
*AL * * Al* •• . x I JI SKS .•. 

E2 *• .. .. 
.:· ~:lJ5 ·: •.... 

•· .• NO • .. .. .... 
*YES 

x ••••• 
*AL * * E4* •• . 

IJISSF X I JI SGS 

**F2******* * SET TEMP * * ·SWITCH IN * * SPNUNB AREA * * OF OTF * * TABLE * • •••••••••• 

IJI SVT it 
*****G2********** * MOVE AODR OF * * ROD (VERIFY) * 
* CC W TO SECOND * * AODR LOC IN * 
•SPNUNB WORKAREA• . ............... . 

x 
*****H2********** 
•SUBTRACT 8 FROM* 
•CCW BUILD AREl * * POINTER TO * 
•BYPASS RDKD ccw• * IF REQUIRED * .................. 

IJISVTI it •••••J2••········ 
• SUBTRACT 2.ft * 
•FROM CCW BUILD * 
•AREA POINTER TO• 
•GET AOOR OF WRD* 
• ccw • • •••••••••••••••• 

x ••••• 
•AL * 
• Al• 
•• • 

•••• • • * A3 * • • • ••• 
x 

*****A3********** 
*I JtSBLD AJ* •-•-•-*-$-•-•-·-· 
• BUILO WRITE * 
• CCW STRING • • • • •••••••••••••••• 

x .•. 
B3 *• .. .. 

•* · DASD *• 0 0 
*• SEGMENT •*••. • 

*• TYPE ;,• .. .. .... 
•01 

x .... . . 
• A2 * . . 
•••• 

x • •••• 
*AK ** * D3* •• • 
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••••• *lit • 
* JS• •• • 

i •••••11•········· * S'l'OR.E IDDR OF * 
* IRD CCI II * 
* FIBS! ADDI: * 
* IR SPlfOIB * * IOP.KlR!l * .....•........... 

IJrsvc •• ,.! ••••• 
*R TB!'IP * * R II * 

•SP Rll or • * f' TABLE * . . ••••••••••• 

i •••••c1•••••••••• * BOYE L:CRGTB * 
: Tgp el0e1lff~1 : 
* 'I"O llRD CCI * 
* BYTE COUIT * ................. 

•••••01•! •••••••• 
*PIOlE BLJliSIZE TO* 

:c~BD al~jR~b~~T : 
: IF REQOIR!:D : ................. 

IJISVW i 
***!1************ 

SVC ~ 
EXECUTE 
CHARUL 

* PllOGRlll * 
••••••• J::i:r11 ••• 

*****F1•i******** • • • •• * * !:JC 1 * * * * IAIT * * : :xr REQUIRED: : ................. 
i ... 

..... 
•••• . . 

* 13 * • • . ... 
:l~S: IJISKS i • • •••••13••········ * *IllITilLIZ! CCI * 

• • BUILD lR!l * 
••••••• I• POIIT!lt 1llTB * 

• STARTIIG * * ADD!IESS - 32 * ••••••••••••••••• 

:1 ........................ . 
IJISKS1 i 

****•BJ*•******** * l'IOTE PROPER * 
• CC1il'S '1'0 cc• • * CBIII II CCI • * BOILD lBEl • • • ................. 

i 

•••••s••*•••••••* 
• ADD 211 '?O cc• • 
* BOILD AR!.l * * POIITBR POP * * fERIPf CC'IJS * . . . ............... . 

x 

cJ·*·.. ••c••*••••• 
•* *• * SP.T * . * REID *· 10 * 'J'EftPOUR! * 

•• •• KE! ftlCRo •••••••••••• 1•. s~:3i~R1il1 *. 
*· •* * II D'!'' * •. .. . ......... . 

* YES 

i 
IJISKI1 .•. 

***** ********** D3 *• * STO DtR OF * . * *• 
* V IDD * JES • • VERIFY *• 
*II B lREl •.1 •••••••• *· OPTIOI • * * I TABLE * *• SPECI?XED. * . . •. .. ................. • ... 

i •••••1:2••••······ . . 
*RESTOI!: POIRTER* 
* TO FIRST RDD * 
* CCI * . . ................. 

• RO 

I JI SK.IR i 
**El******* . . 

* SET SLI lRD * * CC BITS OR * * P:DD CCI * . . ........... 
........... 1: 

i :rJISK1 i: 
**F2***•*** * SET SKIP * * AllD CC BITS * • * IR TEP.IF! RDD *• ••••. 

* CCI * • • ........... 
***••P3••••****** * STORE ADDR OP * * REAt DlTl CCI • 
•IN SPROMB IREl * * OF DTP TABLE * . . .................. 

i 

. .... . . . .. .. . 
IJ'Ii~f**Ell*i******** 

*IJIGET ""* ·-·-·-· ... ·-·-···-· •• I* GET RllT * * SE:R«iADR * . . . . ................. . . ... 
• • • !II • . . .... 

i 
G1 *• *****G2********** *****G3********** 

• P!OVE RDID CCI * * TO HEIT * * POSITIOR IM * 
*****Gii********** * OPDA't'E DATA * * ADDRF.55 Ilf * 
*VEPIP! PDP POP. * * NEXT SEGPIER'l * 

•* *• •IJISSVCF BF* 
00 •* SEGPIENT *· 01 ............................... . 

••• *•TYPE IRITTElf • *• ••••.•• I* FREE 

i .... 
• • * KS • • • •••• 

*• • * * TRACK .. .• . . .. .. . ............... . 
• 10 
.OB 11 

i 
IJISTKI • *• 

H2 *• . . .. IJISHP i 
*****H1********** • • * SAVE SEGftERT * 
*CORTROL FLAG IR* 
: I/O lREl : 

.• SEARCH *· l'ES 

................. *· BY l!l •*· .•. .. .. 
*· ·* .. . . 

• WO 
i .... . . 

• 13 • . . .... 

* CCI BUILD * * lf!EA * . ................ . 
i 

*****R3********** * PIODIP! RDID * * CO!IPI AND CODE * 
• POR !OLTIPLE * 
: TRlCK (1 1 92 1 ) : ................. 

i 
*****.11••········ * RESTORE BLOCK * 
* lllD SEGPIEIT * 

IJISKIP i 
•••••.J2*•••······ 
* CHARGE * 
* i'RKD AND 'RDID * * CCI TO * * TIC * + 8 * 

IJISKIP , i 
••J3••••••• * RESET * 

* t!SCP:IPTOR * * WORDS * • • ................. : •• it.u;i2i~!2 •• : 
• * F~i8°~¥¥~s * * 

*AND SIITCRES * . . ........... 

: •• it.t!~~l~!2 •• : 

IJISVR i •••a••••••••••••• SVC ,, 
* EXECUTE * 

CRAllH!L PROOPAft 
[BEADI * . ............... . 

i •••••JQ••········ . . . . 
* * SVC 7 * * IAIT * * * *IP REQUIRED* * . . . . ................. 

. ... 
• • • as • . . .... 

*****AS*i******** 
*AD A LIWGTB* 
•(11' IG TO * 
* OP * 

:ssG¥1: ....... . ...... 
it . .. 

~5 •• 
·* •. • * P.!AD *• !IS 

*• ftACJtO •*• ••• .. .. •. .• .. .. 
• 10 

••cs•i••••• 

.•• i . 
*All * 
• 11• •• • IJISYR1 

*CHA JIGB RDD * 
* CO' TO IRD * * A 11D P.Jl!STOBI * * PLAG Bt'l'I * • • . ......... . 

it 
*****DS********** 
*"09P. LP.Rc::TR OP * * AVAILABLI * * S!G"P.lfT TO * 
*CCW BTTP. COUIT * . . . ............... . 

it 
*****ES********** 

:sr.~~A~~0~1ilTe : * AP1' BLOCJ:SIZ ! * * POP COlf'l'ROL * * •O?tl' * . ............... . 
IJIS,.Dl 1 i: 

*****PS********** * S!T 11~D CCW * * P!TE COOlfT * 
•P.Q~H TO LBllGTH• 
* C'I~ S!!Gl't!lfT * 
* BE •RITTlll * ................. 

IJr~:Rl:lc;s•!•••••••• 
*S!T V.ERI!"T RDD * 
*CCI Bf'J'! COOWT * 
*J'OP SEGll! IT TO * * B! IRITTll * . . ................. 

it .... . . 
• E4 • . . .... 

.... 
• • * K'S • . . .... 

i i 
. ...,._ ........ 1: 

.•. 
K1 •. .. •. 

• * SEGl!ElfT *. !ES *. TYPE = 10 • *• ••• .. .. •. .. .. .. 
* WO 

·*·· . . 
* Ell\* . . .... 

i IJI11LB ••••• 
*lft * * E1* •• • 

i •••••13••········ * PIOVE IDLOC * * CCRBR l'ROPI * 
• PILEBUIE. I * 
• FILERlPIE.S * * DTP TABLES * ................. 

: ........................ x: 
I .... 

• • * !It • . . .... 
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.• . :r,JISJ.!'G i 
Kii *· .. .. • * SEGPIEMT *• YES • 

*• PEAD A MOLL •*• ••••• 
*• SEGPIEMT • * •. . . 

*· .• 
• WO 

.i .• . . 
* AS * . . 
•••• 

*****KS********** * P!STORE LAST * * ~ R!T!S 01' • * [\A'?A TO * 
• PRE9IOOS * * SECHllP.llT * ................. 

: IJISILR 
7. ..... 

*AP • . ,,,. .. 
• 
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••••• 
*AL * 
• 85• • • • 

x 
*****Al••******** 
: ~~~~R~f ~[~~ : 
•FOR THIS SEG IN• 
• SEGMENT • 
•DESCRIPTOR WORD• ................. 

x 
*****Bl********** * RESTORE 8 • 

: o:~·e~~r~~ : 
* PREVIOUS * * SEGMENT * ................. 

x .•. 
Cl *• *****C2********** • * *. * SET ROD CCW * •* CJHBINEO *• NO * BYTE COUNT * 

*SEGMENT LENGTH•*••••••••X*8LKSIZE+8 MINl..S*•••• 
*l TE BLKSIZE* * COMBINED * 

*• •* *SEGMENT LENGTH * .. .. . ............... . 
*YES 

ic ••••• 
:A~4: 
•• • 

• •••• *AK * * Bl• •• • 
lJISAFT X 

*****Al********** 
•SET R CF CCHHR • 
• TO ZERO ANO • * MOVE TO * 
• FILEN4.ME.F * 
t DTF TABLE t .................. 

x .•. 
83 •• .. .. 

• ••• • • * A4 * • • • ••• 
x .•. 

Alt *• .. .. 
YES •* *• •• • *• TRACK HOLD •* 

x •••• • • * C4 * • • •••• 

.. .. .. .. .... 
•NO 

i 
****B4******••••• 

.:· =~116 ·=·~~-- • SVC 0 
EXCP READ RO 

•• MACRO •* .. .. .. .. 
*YES 

IJI SZER X 
•••••C3********** •MOVE CCHHO FROM• 
• FILENAME.F TO • 
: 1~ 1 hf~A~~B~e ! 
• • • •••••••••••••••• 

i • •••••••••••••••• •••• • • * Alt * • • •••• 

• •• x .. ****C4******•**** 

SVC 35 
EXCP/HOLD 

READ RO 

=················· • ••• • • 
• C4 * • • •••• 

•••••01•i •••••••• • • •STORE REQUIRED • 

I JISGS x 
:x •••.•••••. : 
i 

* l/Al.UE IN * * BLKSIZE * • • ••••••••••••••••• .•REFERENCES 
•••• • ro--•Me1, : *• .. : :h~!• ALK5, 
• • • 

••••• 
•AK * * F4• •• • 

lJ I~=~: X I JI SERF )c 
**El******* ••E2******* * SET WRONG * • SET NO * 

• •L E?~~r ,:ffiRRD• •x ••••.•..• •RE~~~? c~Yg~o •• 
* IN DTF * * IN DTF * 

• TA8LE • • TA8LE * ••••••••••• • •••••••••• 

IJ ISWLL X 
•••••Fl********** 

:MAx'~SutmTH : 

: ·~2 mmTn: 

: •• 2~1;~.=~:2 ••• : :···: 
•AK 1-01 * * • .... . .... . . . . . . . . 
: • * *• X1 X•: Gl : • •AK-Cl 1El 

lJls::; X **** IJINRJ' i: 
*****Gl********** **::i2******* • • • • 
! R~~i~RE !x ••••••••• •REC~~6 P8uNo *• 
• REGISTERS • • INDIC4TOR • • • • • ••••••••••••••••• • •••••••••• 

x 

•••••03••········ * INSERT LOW * 
•STORAGE ADDRESS• 
•ANO LENGTH OF B• * IN PROPER * 
• ERASE ccw•s • ••••••••••••••••• 

••••• 
•BO * * C2* • • • 

i • •••• 
*A.K * 
• 03• •• 
IJ rsooM 

*****04*****0*** • • • • * * SVC 7 * * * * WAIT IF * * * * REQUIRED * * • • • • ••••••••••••••••• 

x 
*****E4********** * CALCULATE * * NUMBER OF * 
•BYTES. REMAINING• 
* 0\1 TRACK * • • ••••••••••••••••• 

x 
*****F4•••••••••• * CALCULATE * 
•MINIMUM LENGTH• 
• SEGMENT t * IKEYLEN+BJ * 
• IF REQUIRED • • •••••••••••••••• 

IJISNR • .=·············: . i 
n • IJ ISWEOF .•. 
••G3******* Git *• * SET NO * • •* WILL *• * ROOM FOUND * • NO •* NULL *• 

* INDICATOR * ••••*• SEG FIT QN •* * lh DTF * *• TRACK •* * TABLE * *• •* ........... . ... 
•••• . . . 

•• x• Gl * • • •••• 
*****Hl********** 
•I JISBLD AJ• 

•YES 

x .•. 
H4 *• 

.• WILL *• 

IJINFI T 
*****A5********** 
• CALCULATE NO. • 

••• xmMmi~G I Mig: 
• WRITTEN • . . . 
• •••••••••••••••• 
• ••• . . . 

• 85 •••• . . . . .... . 
.IJISASRO X •••••85••········ * SAVE DATA * 

• PORTICN CF • * RECORD IN * 
• SPNUNB AREA • 
• OF DTF TABLE * ••••••••••••••••• 
• ••• . . . 
*AN *••• * Bl• . ..... . 

.IJIANT X 
:!~iGll**••••·;~: ·-·-·-·-·-·-·-·-· •GET SEEKAOR FOR* * NEXT TRl\CK * . . . 
••••••••••••••••• 

ic . .. 
05 •• 

•* IS *• 
.•NEXT TRACK *• YES 

*• ON NEW •*•• •• *• VO~UME •* 

•••• 
.. .. .... 

•NO . . . ic ••••• 
*AN * * A3• 

•AN *••• * F5* . .... . •• • IJIANV 
.IJIARD X ••••es••••••••••• SVC 0 

READ 
RZERO OF NEXT 

TRACK • 

• •••••••••••••••• 

ic 
*****F5********** • • • • * * SVC 1 * * * • WAIT IF * * * • REQUl RED * * • • • • • •••••••••••••••• 

ic .•. 
G5 •. 

•* IS *• •* THIS *• NO 
*• A NEW •*• ••• 

*• VOLUME •* .. .. . ... 
•YES 

ic 

ic ••••• *AN * * Al• • • • 

. ···:~t~=~·;~···. ·-·-------·-·-·-· •* ENTIRE *• NO • 

*****HS********** 
•CALCULATE TRACK• 
• CAPAC I TY • 
•CMAX BYTES/TRK * * PRCBLEM * 

• PROGRAM * ••••••••••••••• 
* BUILD WRITE •x ••• *• RECORD FIT •*•••••• * AFTER CCW • * STRING * ••••••••••••••••• 

x 
•••••Jl•••••••••r 
:rnsml~~vrnn: 
• SEEKADR AND • 
• INCREASE RO • * DATA ID BY l • ••••••••••••••••• 

x 
*****Kl********** 
: B~~~M~H~~ : 
•ZERO KEY LENGTH* 
*INTO RO* 
O COUNT FIELO • ••••••••••••••••• 

: IJISOOM 
x ••••• •AK • 

• 03• • • • 

•.ON TRACK •* .. . . .. .. 
•YES 

• DEVICE TRACK • 
• CONSTANT! • . ............... . 

:x ••••••••••••• 
IJISAFIT X 

•••••J4••········ :nm mmt~G: 
* IN RO * 
• DATA FJELD • • • ••••••••••••••••• 

*****K4*i******** 
• INITIALIZE • 

• •CCW BUILD AREA * 
••. •• •* PO INTER WITH • 

• ST AR TING ADO~ • 
• -32 BYTES • ••••••••••••••••• 

ic 
**JS******* 

• RESET NEW • 
•VOLUME SW IN • 

•SPNUNB AREA OF * * DTF TABLE * • • • •••••••••• 

ic .•. 
KS *• 

• .•CAN ALL*• 
.YES.• REMAINING•. 
•••• •.BYTES OF RCD •* 

•BE WR I TTEN. • .. .. . ... 
•NO 

x • ••• • • • 85 • 
• • • ••• 
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Chart AN .• tAl'IODV: Input/Output Macros (Part 5 of 5) 

..... 
*Aft * 
* GS* .. . 

i 
*****A 1********** 
*lDD 8 BITES POR* 
* DESCRIPTOP. * 
* WORDS TO RCD * 
*BYTES RE!lilfING* . . ................. 

i . •. 
B1 *• • * WILL *• 

•••• 

. ... . . 
* &2 • . . .... 

. . . 
* B2 •.X.; 
••••• * :x .......... . 

IJIAIR X 
*****B2********** 
*l'IOVE CCHH l'P.OPJ * 

. .... 
*Aft • 
• D!S* • • . 

IJIAllV i 
•••••13••········ * l'IOTE OBIGIBAL * * P.C DATA FIELD * 
*IRTO PILERA!E.K* 
*l ND ZEBO 110. OF* 
*B?T!S REIUIHIJfG* . ............... . 

i •••••113••········ •IJISOV2+6 BF* 
• * P.EIU.INIHG *. NO 

*·BYTES TO RCD •*· .•• 
*FIT ON. THE.* 

* SE!K&DR * 
* TO * * FIL!ltU!E. F * . . . ·---·-·-·-·-·-·-· •••••• • SEEK TO * 

• ORIGINAL RO * 
*• TP.ACK. * • .. • * YES 

IJIART1 i: 
*****C1 ********** *GE'I BITE COONT * 
* OF BASIC f!DD * * CCW ARD SET ·* 
* SEG!IERT TYPE * * PLAG TO 01 * ................. 

x 
*****D1********** 
*SET BOLD IGlfORE* 
* SI 1N DTP TBL * 
*SET NO. OF BITES* 
* REJU.IR. IR RO * 
* DATA * ................. 

*****E1*i******** * ftOVE KEYLEH * 
* IBTO RI'.' COURT * 
* FIELD * 
: (FILERlP!E.C) : ................. 

IJIIAPT i 
*****F1 ********** • ClI.COLlT:E aco • 
* LENGTH FOR * * BASIC RDD CCV * * AlfD CO ONT FIELD* 

:.Jti;i11~!·~~ •• : 
•••• . . . 

* G1 *· X. . . .... 
*****G 1 *'******** *MOVE CCRH PROft * 
* StEKADR TO * * CO ORT ?I ELD • 
: (PilEHUIE.C) : ................. 

i 
*****Rl ********** 
*lJISBLD AJ* ·-·-·-·-·-·-·-·-· * BOilD WRITE * 
*IPTE~ CCI CHAIR* 
: •• lt.IJi~ilJR •• : 

IJill'S i 
••Jl••••••• 

* CHARGE * * COPUUlfD * 
* CODE IN BASIC * * RDD CCI TO * 

* WRITE * ........... 
i 

*****K 1********** 
*IKIT. BLOCK lHD* 
•SEG DESCRIPTORS* 
*IITB LEIGTBS Ol'* 
* SEGl!ERT TO * * WR ITT Zif * ................. 

i .... . . 
• 12 • • • .... 

i •••••••*••······· * T~ACK * ................. ..... 
*Aft * • cs•· .. 
• IJISAlfT 

i •••c2•••••••••••• 
SVC 0 
~RITE 

******••········· 

i 
*****D2********** . . . . 
* * SK 7 * * * * WAIT * * * *IP REQUIRED* * . . ·- .. . ............... . 

i 
*****E2..,********* 
*IJISSVCP BF* ·-·-·-·-·-· ... ·-·-· * FREE TRACK * * IF R::!QOIR ED * . . 
*********••······ 

i .•. 
F2 *· 

•* IS *· 
.• THIS *· l'BS * A HEW • *· ... 
*• VOLOP'E ·* .. .• .... 

• NO 
i .... . . 

* D~ * . . 
•••• 

.... . . 
* 03 * . . 
•••• 
i 

*****D3********** 
*SUBTRACT LENGTH* 

: J~I;! ~~Ii~~~ : 
*PROM RCD BJ'JES * 
* P.EftlIRill'G * ................. 

i 
********** RECORD* 

i 

1R'D * 
BYTES* 

ING * 
CK • ....... 

**F3******* • • * SET SEGftERT * * CONTROL PLAG * 
• TO 1 'l OR 11 * . . ......•.... 

IJIAE11 i 
*****G2********** * llOVE X1 01) 1 TO * * KEY LENGTH * 
* BITE Ill * * COURT FIELD * 

IJI A.PG i 
*****G3********** 
nJIGET BD* 

:.Jti~l~t~l:.£i •• : 

i 

·-·-·-·-·-·-·-·-· * GI'I SE?llr:IDR * * FOR NFIT * * TRACK * . ............... . 
i 

. ... . . 
• !)Q • . . . ... 

IJIAMVL i •••••nq•••••••••• 
•IJIGE'!' en• ···-·-·-·-·-· ... ·-· * GP.T NEXT * * SBEKADR * . . . ............... . 

x 
*****Fii********** * ftOVE SP.EK ADP * * TC Rf' DATA * * PI ELD * 
: (PILERAllE. K) : . ............... . 

x . ... . . 
• 82 • . . .... 

•••••82*••······· . . *****H3********** *****84********** * llOVE CCBHR * *UPDATE WPD CCI * 
* S!T OP * * FROll HEW * * DA DP APJ" * 
• PROPER ccw•s • . . . . .................. * S:EEKADR TO *· ....... I* B! T II"."ft * * P.0 DITA PIELD * *ADD LERC.:'!'R* 

:.J~l~i:~~i.~L •• : :~t. !~~1:i.: 

i 
IJilFTl • *• 

J2 • • 
• •P.BAIHDR-*. 

• * or !\~CORD •. IES 

··~:siA5iRf~~~.··· • •• 
•. ·* . ... 

• 10 
i •••• . . 

* DJ * • • .... 
IJill'J: i IJISllRD 

**K2"****** 
*RESET BOLD * ****K3********* 

*IGJO~! SI Ill * • R!TOBI TO * * SPliOBB AR El * ...•.... I* PROBLE!I * 
*OF DTr T IBLE • * PROGBlft * . . .............. . 

• •••••••••• 

*****Jlt•i ••••••• * * SE'!' R BIT! * 
* Ilf P" COOlfT * 
: P1ff81T 0 : 

:.lt~~:=!':•~L.*: 

i .... . . 
* G1 * . . .... 
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Chart Bl. Dl!ODV HITP Macro (Part 1 of 3) 

••••Al********* o DAMDDV • 
• WA ll'F MACRO • • • ••••••••••••••• 

IJ ISWTM X 
*****Bl********** • • O ST!!RE O 

: RE~fS~ERS : • • ••••••••••••••••• 

.x ••••••••••••••••••••••••• x .•. . 
Cl *• *****C2********** .. .. . . . . 

• :• coMil~tE •:.~~ •••••• x: : ~Xfr7 : ! .. .. . . . . .. .. . . . . •• •• • •••••••••••••••• • YES 

x .•. 
DI *• .. .. 

• ••• • • * A3 * • • •••• 
x .•. 

A3 *• 
•* •* REl~PD *·•. YES 

•OUT OF EXTENTS •••••• 
*• AREA •* .. .. . 

•·.·=o ••~•• 

IJISXTFD X •••••83•••••····· 
:"¥XM~~Yo~ce: 
: ER~6~1IMl;t : 
O INDICATOR • ••••••••••••••••• 

x .•. 

*BC * o A3* •• • 

•* C3 * •• • • **~~;·=~••• • 
•* llAS o • YES •RECO~D FOUND * 

*• NO RECORD •* •• • • •• •• x• INDICATOR IN • 
*• FCIJNO •* • DTF TABLE * .. .. . . •• •• • •••••••••• • NO 

. . xx· •••••••••••••••••••••••• . .. 
D3 •• .. .. 

• ••• • • * A5 * • • • ••• 
ic . .. 

A5 *• .. .. 
•=* • R~~m~: *:.~~ .. .. .. .. .. .... 

* YES 

ic .•. 
65 •• .. .. 

.!~~·=· s~ml!?Eo ·:. .. .. .. .. . ... 
* NO 
:x •••••••••• : 

x . .. 
C5 *• . .. . . 

•VE S • * I NCOQRECT *• 
• X. • *• KEV LENGTH •* .. .. .. .. . ... * NO 

x . .. 
05 •• . .. .. 

•• ~~.:* .R~~~~: *:• 
•• •82 •• .. .. .. .. •••••••••••••••• ~~.:• c~~M~R *:• ••••••••••••••~-~~.:· -.eE8:o *:• 

• YES 

x .•. 
El *• . .. .. 

:~~!.;* •1BmK *:• 
*• *82 •* .. .. .. .. 

• NO 

x .•. 
Fl *• .. .. 

•* SPNUNB *• NO 

•· •. ~~elYmo.•·*···: .. .. .. .. * YES 

x 
:•·t~YJt:t~~~···: 
• POINTER WITH * 
:o~T~mir:i :R~~ : * IN DTF TABLE * ••••••••••••••••• 

.. " .. .. .. . ..• * YES 

ic x 
•*• IJJSNATO •*• 

E2 *• E3 *• 
•* *• •* NO *• 

.;• 6~M~ •;.~~ .. x •• ~~oiofuN~E~~Rfucb 
*• •* •.OVERFLOW •* .. .. .. .. .. .. . ... 

O YES O YES 

x . .. 
F3 *• .. .. . ... 

•* INCORRECT *. YES • * 
*• LENGTH •*•• •• x• A5 • .. .. . . .. .. . ... . ... 

• NO 

• x • •• ••• •••••••••••••••••••• xxx· •••••••••• 
IJlSFRM •*• 

G3 *• 
IJtStCL l: .. .. 

.. ~~•:* OFe~ylE *:• .. .. 
•• •* . ... 

o YES 

**G4******* * SET * 
O o L~~~~R~6 * • 
* INDTF * * TABLE * ........... 

.. .. .. . . . ... * YES 

x 
·*· E5 *• .. . .. 

• .:• sPm~reo *:.~~ .. .. .. .. .. . ... 
• YES 

ic 
••F5******* 

• 05HLf=8E:l"-* • * I NOICATOR IN • * DTF TABLE • • • . ......... . . . .x ••••••••••• 

ic 
**G5******* • UT • * NO-R OR * O FOU 1Kii • * IN OTI= * * TABLE * • •••••••••• . . • x ••••••••••• . . . 

x .•. 
Hl *• . .. .. 

X NO •* RECFORM *• 
••. •*• • SPNUNB •* 

•• •82 •• 
> •• •• .... 

* YES 

x .•. 
. n •. ••J2••••••• 

•* •* SPNUNB *• *• YES * * ALLR~i~NB o * 
*• SPECIFIED •*••••••••X*SWITCHES EXCEPT* 

*• •* * RELATIVE * *. •* *ADORE SS! NG * •• •• • •••••••••• * NO 
:. ••••••••.xix •••••••••••••••••••••••• : ..... 

• • * A3 * • • •••• 

. ............ ··"························· 
x . .. 

H3 *• .. .. 
•* FED°le *• YES 

•• •. ·.12 •• ••·••· .. .. . ... • NP 

••J3J ..... 
* SET • 

•• E~YWF •• 
• sw1hH • • • . ......... . . . ••••••••••• xx . .... 

*BB* * Al* •• • IJISNEF 

x ••••• •BB* o A5* •• • 
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Chart BB. DAMODV WAITF Macro (Part 2 of 3) 

••••• 
*BA * • J3• • • • 

x 
IJISNEF •*• 

Al *• .. .. 
•. x•:* SPl~~~EO *:.~~ .• 

•••• • • * Al * • • •••• 

.. .. .. .. 
*• •• * YES 

x .•. 
81 •• .. .. 

x ••••• 
•BC * . • Bl* • • • IJISJtK 

•* WRITE *. YES 
•AFTER OR WRITE.•.••• 

*• RZERO •* .. .. .. .. * NO 

x .•. 
Cl *• .. .. . 

•* ENO *• l'ES. 
*• OF FILE •*••X• .. .. .. .. .... 

* NO 

x .•. 
01 •• .. .. 

•* NO RECORD * • NO • 
*• FOUND •*• .x. .. .. .. .. .... 

* YES 

x 
JJISYID •*• 

x ••••• 
•BC * 
t B't* •• • IJ ISDUMY 

El * • *****E2H******** .. .. . . ·=· t~~~N8~R ·=·~~~ ..... x: UPO~~ENmoc : 
*• •* * CYLINDER * .. .. . . .. .. . ............... . 

* NO 

. . x• •.....•.••.•••••••••••••• 
IJ JWFTR •*• 

Fl *• .. .. 
•* REL AT IVE *• YES 

*• ADDRESSING •*• ••• .. .. .. .. .... 
* NO 

x 
IJISUIO •*• 

Hl *• .. .. 

x •••• • • • 83 • • • •••• 

•* END OF *• YES 
*• VOLUME •*•••• .. .. .. .. .... 

• NO 

x ••••• 
•BC * • 81• • • • IJ ISJtK 

ic ••••• •BC * * B"tt •• • IJISOUIOY 

****Al********* * OAMOOV t 

*A4 
OAMODV MACRO 
PARA"IETEP OPTION -
DECISION DOES NOT 
APP EAR IN AN 

• •••• *BA * 
* H3* •• . 

x .•. 
A5 *• •• *· 

YES •* ~EAO *• 
* CONY ERT t ASS EHBL Y L 1 STING. ••••••*• KEY •* 
* SUBROUTINE * ••••••••••••••• 
•••• . . . 

• B3 •.x. . . . .... . 
IJISN!Dl X 

• ••• • • • 84 • • • • ••• 
:x ....•..... : 
x ' **84******* • • 

*• TSSUEO •* •. ·* •. ·* * NO 

x .•. 
85 •• .. .. •••••83********** • • * CC!NVERT CCHH * * TO REL AT IVE * * AOO~ESS TTT * • • ................. 

* SE1' * • ~O • * KF.Y *• * EDF * • •• •• • *• LENGTH •* 

x .•. 
C3 *• 

• •RECFORM*. ·*· = SPNUNB *. YES 
*• ANO IDLOC = •*. • •• 

*• BLANK •* 
*• *A4 •* . ... 

* NO 

x 

x ••••• •BO * * Fl• •• • 

* SWITCH * . . ........... 
x •••• • • * Al * . . •••• 

.. .. . .. 
03 • • 04 •• 

•• •• •* •• 
•* RECFORM *. YES •* SPNUNB *• NO 

*• = SPNUNB •*•••••• •• x•. SPEC IF!EO •*•••• 
*• •A4 •* *• •* .. .. .. .. *· .• • ..• 

* NO * YES 

x .•. 
E4 *• 

•* JS *• 
• NO •* tJ!GET *• 
.x. •••• • •••• ••• • ., •*• SW JN OTF •* 

x 
*****f3********** 
*ADC RECONVERIDN* 

:coNC:~J~~ !2HHR: 
* TO GET REL * 
*ADOR TTT VALUE * ••••••••••••••••• 

x .•. 

*• ON •* .. .. 
•• ·* * YES . . 

.x ••••••••••• 
x ••••• 

*BO * * Fl* •• • IJIGE•l 

G3 *.. *****G4********** •* *• * CONVERT P * 
•* RELTYPE *. YES • TO OEt !MAL * 

*• ~ DEC •* •• •• •• •• x• IH USEP. * 
*• •* * tOLOC * .. .. . . • . ·* ••••••••••••••••• 

• NO 

x •••••H3••········ * APPEND R TO * 
* TTT ANO MOVE * * TTTR TO USER * * JDLOC * • • ••••••••••••••••• 

ic 
*****H4********** * CONVERT TTT * * VALUE TO * * DEC !MAL IN * * USER tOLOC * . . • •••••••••••••••• . . .x ........................ .. x ••••• •BC * * Bl* •• • IJISJCK 

*· = 0 ·* *· .• 
*• ·* * YES 

x •••••05 •••••••••• . . * SET CCW * * FOR READ * 
* COUNT * • • . ............... . 

IJ!C\EAO )( 
*****E5 ********** * * SVC 0 * * • * SlE60 * * 
* * COUNT OF * * 
* * EOF READ * * . . . . 
• •••••••••••••••• 

i< .•. 
F5 *• 

•* *· NO.• ONE*• 
• • • *• 9YTE •* 

ic •••• • • * 84 * . . .... 
*• t<F.Y •* .. .. . ... 

* YES 

x 
••G5******* . . 

* SET * * FEOV * * SWITCH * • • ••••••••••• 
x •••• . . 

* Al * • • •••• 
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Chart BC. DAMODV WAITF Macro (Part 3 of 3) 

* REFERENCES 
TO, BC81' :m· am 

••••• • • • •• • • • 
IJISJCK X 

*****Bl********** * MOVE ERROR * 
: 8JiEfuFn~R : 
o ERROR/STATUS * 
• INCICATOR o ••••••••••••••••• 

ic .. . 
Cl *• .. .. 

082 
DAMOOV MACRO 

&~U~Wo8n1 2aT-
APPEAR IN AN 
ASSEMBLY LISTING. 

•* READ *• NQ 
*• MACRO •*• ••• .. .. .. .. .. .. 

* YES 

ic .•. 
DI *. .. .. . 

•* NO RECORD •• YES. *• FOUND .• •• x. .. .. .. .. .. .. * NO 

ic .•. 

ic •••• • • * Flt * • • •••• 
El *• ••E2******* 

•* IS * • * TIJRN ON * •* LENGTH OF *• YES •WRONG LENGTH ·o 
•-.~~~~Yz~!:~.·········· 1* • 1:5~2:YoR •* .. .. . . 

•• •• • •••••••••• * NO 

. . • x • •••••••••••••••••••••••• 
ic 

*****Fl********** • • 
! m~YRf .nu ! 
• eASIC SRC~HAE o • • ••••••••••••••••• 

ic 
*****Gl********** • • * RESTORE * 
: REm~ERS : • • ••••••••••••••••• 

• ! .. • • * G4 * • • •••• 

••••• 
•BA * * A3• •• • 

ic 
**A3******* 

•SET SECOND * 
•ERROR/STATUS * 

• IND BYTE IN * 
*• ¥bF xI~g~e • * . ......... . 

x .•. 
83 •• .. .. 

YES •* IOLOC *• 
••• •*• ,. BLANK •* 

•• •82 •• .. .. .. .. 
o HO 

x .•. 
C3 *• 

* REFERENCES 
TO BCB4• 
.BBOl, BBHl 

••••• • • ••• • • • 
. .......... xx .•. 

84 •• .. .. 
•* RELATIVE *• HO 

• • AOOR ess ING •••••••••••••••••••• .. .. .. .. .... 
* YES 

x ... 
Cit *• .. .. .. .. 

•• Loe •• YES • •* PELT'YPE *• NO • 
*• • OEC •*••••••••••••••••X• *• SPEC I Fl EO •*•• •••• .. .. .. .. .. .. .. .. 

* NO 
: •••••••••• x: 

i •••••03••········ •MOVE OTF ERROR/* 
o STATUS BYTES * 
•TO USER ERROR/ * 
: s1:1~1y~~v· : ••••••••••••••••• 

x • ••• . . 
• F4 * • • •••• 

.. .. . ... 
* YES 

ic •••••04••········ • * 
: "2Y~·"'ffi : * !OLOC * • • ••••••••••••••••• 

ic •••••05•••······· • • : :91~~A~& : 
* IOLOC * • • ••••••••••••••••• 

. . .x ••.••••.• •••••••••••••••. 
IJISRTER X 

*****E4********** • MOVE ·ERROR • 
: mEiof~~~R : 

: ER~2~{2I~6~5 : 
• •••••••••••••••• 
•••• . . . * F4 •.x. ••••• • • :eJ; •••• X 

* * *****Flt********** • • • 
• • RMlRRe • 
•••••••": PEGISTERS : 

• • ................. 
• ••• . . . 

• G4 •.x. • • .... . 
IJ ISTNR X . ··~~;;6::··. 

o OTF MACRO o 
o SWITCH TO * • x•oo• • • * ••••••••••• 

ic .•. 
H4 *• *'ttf5******* •* *• * TUA,. ON * 

•* *• YES •UNltECOYERABLE• * .UNll ECOVERABlE •*• •• •• • • • X* I /0 ERQOA 81 T * 
*·1!0 ERP.~~·· *•sf:r5~RY~6 • • 

•• •• • •••••••••• *NO 

:x ••••.••••••••••••••••••• : 
x 

****J4••······· 
* RETURN TO o * PROBLEM * * PROGRAM * ••••••••••••••• 
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Chart BD. DAMODV: Get Subroutine 

•••• • • * AZ • • • •••• 
IJIGSKE X 

·····1-······· : D ,fY : 
• SueR8UTINE • ............... 

IJIGET X •••••81••········ • • 
: d~!~s : • • ••••••••••••••••• 

• ·::~:r•:tt•. 
• SPhUhB • 

* INDICATORS * 
* EXCEPT REL • * ADDR • ••••••••••• 

ic • I;¥z:eco:~·. 
•OUT ~F EXTENT• 

• AREA IND IN • 
•ERROR/STATUS • 

O INDICATOR • ············ 
x IJISNRMU X 

••Cl******* * TURN ON * •• w~~~u~~ •• 
• AREA OF OTF • 

• TABLE • ••••••••••• 

x •••••01••········ • GET AOOR OF • 

: S~~~~or~~D : 
• AOOR OF • 
• CSKXTNT TABLE • ••••••••••••••••• 

x 
.. ***El********** •IJISNIDI Be• ·-·-·-·-•-*-•-•-• • CONVERT CCHH • 

: IBo~EWm : ••••••••••••••••• 
•••• • • • • REFEREl'<CES 
: • • •.x. l~c!, eg&i~ .... . 

IJ IGFTl X 
*****Fl********** • • 
: Reif~¥ER : 
• IJ IARR • • • ••••••••••••••••• 

••••••••••• xx 
:1JIGSKM .•. 

Gl •. .. .. 
•* SEEKAOR * • YES 

• • • • ~S:~¥~\S M .• •* • • • • .. .. .. .. 
• NO •••• . . . 

: _p3 :x·x . . ... 
.lJ IGTTT • 

*****Hl********** * SAVE * 
• CUMULATIVE * 
* TOTAL TRACKS * 
* ITTT 2 FROM * 
•DSKXTNT TABLE I • ••••••••••••••••• 

x •••••Jt•••······· • • •UPDATE OSKHNT • 
* ADDRESS TO * 
* NEXT ENTRY • 
• IN TABLE * ••••••••••••••••• 

x .•. 
Kl *• .. .. 

x •••• • • * A3 * • • •••• 

• NO •* END OF *. 'fES 
•• -•· TABLE •*• ••• .. .. .. .. .... • x • ••• • • 

• A2 * • • •••• 

•••••C2•••••••••• • RESTCRE FUlL * 
• RECO~O LENGTH O 
• TO SEGMENT • 
•OE SC RI PTOR WORD* * JN 1/0 AREA * ••••••••••••••••• 

ic ••••• 
*AM * 
• G3* • • • I JI SNRM 

• ••• • • 
• A3 • • • . .... 

x 
IJIGSKB .•. A3 * • .. .. 

NO • •s.EEKAOR ez •• 
•• •• •EQUALS OSKXTNT •* 

•• 82 •• .. . . .. .. 
* YES 

x .•. 
83 •• 

.•SEEKADR* • 
• NO .• TTT *. 
• x. •*•EXTENT LOWER •* 

*• LIMIT •* .. .. .... 
* YES 

x 
•••••C3•***•***** • • * CALCULATE • 
* EXTENT UPPER * 
* LIMIT * . . . ............... . 

x .•. 
D3 • • •••••D4********** 

.•COHPAP:E•. * * 

•••• • • * A5 * • • •••• 
x . ..... ., ......... . 

: C O~e~~~~·i~fU4 : 
* ( TTT OF CUAR. * 
* fXTENT, TT'rl * 
• OF pqey. exr 1 • • •••••••••••••••• 

x 
*****85********** * STf'RE * * CONVEQSJ ON * * TfqM 1 N • * filENAME.X * . . 
• •••••••••••••••• 

ic 
•••••er;•••••••••• * GET TTTl OF * 
* NEW EXTENT . * * FctQM OSKXTNT * 
• Til\BlE ENTQY • . . 
••••••••••••••••• 

.••••.••••• x: 
:1J!GCI! X •••••05 •••••••••• 

*1 JJOVCH AF* 
• GT •* SEEKAOR *• LT * ADD l TO * • ·-·-·-·-·-·-·-·-· x .. x•.TTT TO EXTENJ.• •••••••• x• SEEKADR TTT ••••••• 

*• UPPER •* * * 
•.LIMIT.• * * 

•••• • • * 03 * 

•• ·* ••••••••••••••••• • .= 
• • •••• x 

IJIGSKel •*• 
E3 *. 

.•IS THIS•. 
YES •* THE LAST *. 
•••*•EXTENT ENTRY •* 

•IN DSKXTNT.o 
•.TABLE.• 

ic •••• • • * AZ * • • .... 
. ... 

• NO 

x .•. 
f3 *· .• *· 

YES •* SEEKADR H *• 
••• •*• El'JUALS NEXT •* 

•.OSKXTNT H.• 
•• •* .. .. 

• NO 

x .•. 
G3 *. **G4******* 

•* *• * P.ESET All * •* WRITE *. NO * SPNUNB * 
*• AFTER MACRO •*••••••••X* JNO!CATORS * 

*• •* * EXCEPT F! El * 
*• •* * AOOP * •. ·* ••••••••••• 

• YES 

x 
**H3******* * SET NEW * * VOLUME IND * 

* IN SPNUNB * * AREA IN CTF * * TABLE * • •••••••••• 
: •..••••.•• x: 

IJIGNXT X •••••J3••········ * MOVE M ANO 82 * * FROM NEXT * 
•EXTENT ENTRY !NO 
• DSKXTNT TBL * 
* TO SEEK A DR * • •••••••••••••••• 

x •••• • • * A5 * • • • ••• 

ic 
***** •AH * 
* El* .. . 
IJ JWLP. 

• CONVE"T TTTl • * TO r.CH'"i • • • • •••••••••••••••• 

x 
*****E5********** . . 
* SET SEEKAOR * * P BYTE TO l * • • . . 
••••••••••••••••• 

' *****FS ********** . . 
* QF.STOQE * 
* RETUFIN * 
* AOOctESS * . . 
• •••••••••••••••• 

x 
**Gr;******* * llESF.T * 

* IJIGET SW * * Ifll! SPNUNB * * AQEA OF IJTF * 
• TAALE * • •••••••••• 

x 
****H5 ********* * RETURN TO * * CAtlI fll!G QTN * * "rN OA"!OOV * ••••••••••••••• 
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ch:art BE. Dl!ODV: seek Overlap subroutine (Part 1 of 2) 

••••11••······· * DJ.llODV * 
• S !BK OURLlP • 
••• i2!~2iii!! •••• 

i 
IJISOTP .•. 

D1 *• 
• •BELTRK *• 

• • = BL.lJJt *• YES ... ~=~ =i~fi~-~ •.•.... 
•. . .• .. . • 

• RO .. i •. 
*BF * * C3* 

i 
•• • IJISOl2 .•. 

C1 *• .. . . 
. * RECFOHft *. YES 

*• R! SPIORB •*•• •• .. .. .. . . .. .. 
* RO 

i ... 
D1 *• .• .. 

!IS •* SPIDRB *• .... *. SP!Cl!'IED • * .. .. •. .• .. .. 
* RO 
:x .......... : 
i .•. 

, E1 *• .. .. 
•* VJ.8018 *• RO 

• · •. ~J\cl~ln. • · *· · ·: •. .• • ... * JES 
: .......... 1: 

.. i .. 
*BP * * CJ* 

i 
• • • IJISOV2 ..... ,, ......... . 

: G~t mms : 
* lBEl IR * * DTP TABLE * • • ................. 

i .•. 
G1 *• .• •. 

!ES •* R!CFOBl!I *• 
••• •*• BE SPIORB •* .. .. .. .. .. . • * BO 

i .•. 
81 •. .. .. 

• 10 •* SPRDIB *• 
• 1. •*• SPECIFIED •* .. .. •. . . .. . • * !BS 

i 
•*• IJISOT1 

•• J1 • • •• :···;gi;•;;;;···: 
•* RELATIVE *• WO * S ID * 

*• ADDRESSING • *• • •••••• I• SE 'lO * 
*·•. .••* : zk1 ~fsf'! : .. .. ..... . ...... . 

* JES :. ••••• .... It .... 
• • 
• 13 * • • .... 

.. i .. 
*91" • 
• c3• . . 

• IJISOT2 

•••• • • • 13 • . . 
•••• 
i ... 

13 •• .. .. 
IJ • * R!LTTPE *. 

•••• *• • D!Cllllt • * •. . . .. .. 
*· •• * !IS 

i 
••***83********** 
• COBVIRT * 

•••• • • . , .. 
• • .... 

i • •••••••••••••••• 
: sgp'l~&i ;'2 : 
• nsrn.r t • 
: ,~~Ml: . : • ••••••••••••••• 

.i. 
BA *• ·* •. : nuum" : * 'l'O T~1'l1 * 

10 .• IERUnR • • 
•••••• •IITR " CORR~.* 
• •• :t!'J'Jllll'l' •* . . . ................ . 

: .......... x: 

i 
~••••c3•••••••••• * STOll:E B llLUE * 
•IWRBTTEOF * * SE!KlDDR * 
: (PIL!Blft!. S) : 

• •••••••••••••••• 

IJISCJl!C i 
*****D3********** * IIITIAtIZE * 
: Dsamia'l~tE : 
•S'llR'l or 'lABLB • 

:.mm~mn •• : 
:x .......... : 

IJISUK X •••••!3••········ • • * SAVB TH * * VALUE lROB * * SEBJtlDJI * • • • •••••••••••••••• 

*****1'3*!******** 
•ADD TT'?2 llLUE * * PllCl!I PllEIIOUS * 
: ¥5Jt~i~'rvf!il' : 
* ?BOP. SEEKlDR * • •••••••••••••••• 

*****G3*i******** • • 
: 0mu ~mm: * 'lO REX'l Eff'lRf * . . ................. 

i .• . 
83 •• 

.•CU!Ut!IT•. 
• * l!ll'lRT 'lBE *• RO 

*• LIST Ill •*•• •• *· TIBL! • * 
···-.·;~ .! •• 

• • • 111 • 

:i ••J3••••••• 
* 'l'UJll Oft * * RECOID OU'l * 

•OF EI'lER'l lBEl • 
•pn~1+~ILP• • . ......... . 

.. ! •. 
*BC* 
• 111• •• • IJISTOB 

• • •••• 

.. .. . ... 
* fPlS 

i 
*****!>•********** . . : .Emmm, : • • • • ..••............. 

.. ! .. 
*R' * * fl1• •• • IJ!OTCH 
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Chart BF .• DAMODV: seek overlap subroutine (Part 2 of 2} 

••••11••······· * DUIODV * 
* CHECK OVERLAP * * SOBROOTI NE * ............... 
•••• *BE * • * EQ *. X. . . .... i 

IJIOVCH .•. 
81 •. .• .. 

•* C1 *• YES *· ALTERATIOR • * .... 
•.FACTOR • • * 

•• 1 •• .•. .. 
* NO 

i •••••c1•••••••••* * DIVID"E RECORD * 
* TTT VALUE * 
: ~~1xzg~=~~r8~ : 
* FACTOR * ................. 

*"'**""El,.!****"'*** * RESTORE * 
:aEz~~~~EGE~LOW : 
* REW DIVIDE~D * . . ................. 

:x .......... : 

IJISOV2 i 
*****Fl********** * DIVIDE * 
• DIVIDEND er • 
* C2 ALTERATION * * FACTOR * . . ................. 

i .•. 
81 •• 

. • *· ·* 81 *• YES *• ALTERATION ·*• .•. 
*.FACTOR = • * 

•. 1 •• *· .• * NO 

i •••••J1••••······ * P.ESTORE * 
:RE~~fi~~E~EJLOI : 
• REW nrvroELo • . . 
~················ 

*****K1 *i"'******* * CIVIDE * * tIVIDZ?tD BY * 
* 81 ALTERATION * * FACTOR * . . . ................. 

i 
**** . . 

• 13 • • • .... 

i .... 
• • • 83 • • • .... 

•D2 
DUIODV nACRO 
PARAPIETER OPTION -
Di!CISIOB DOES ROT 
APPEAR IN AN 
ASS:P.flBLY LISTING. 

•••• • • • 13 • • • •••• 
i •••••13••········ *STOB! OOOTIEIT * 

: ~laGsl~BR~R : 
* SEEK) ADDRESS • 

: ••• J!~i2!il •••• : .... . . . . * BJ ·•.J. . . 
• ••• IJISDV3 

*****B • *REP.AI * OBD 
• R2 * lDDR ....... .... . . . 
• * •.:r. . . .... . 

IJISOV2 I •••••cJ•••••••••• * I ALIZE * 
*CCI ABEA * 
•PO ITH* * START ADDR * 
• -32 ES * ........ . ..... 

IJii~Zi:!g3.i •••••••• 
* OBTAIN * * SEEKlDB * * FBOPI SEEK * * CCI * . . ................. 

i 
*****E3********** * DETEBPIIRE BEW * * S!ftBOtIC OBIT * 
: (~~D A~~~li5 : 
• IN CCB * . ............... . 

i 
****13********* * ll:ETORR TO * 

*CALLING ROOTilfE* • • ............... 

216 LIOCS Volume 3 DAM and ISAM 



--~~~---~~--------·-·--·-·-------···-·--····-·--- ...... --·-·-· -- ·----------
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Chart CA. $SEODACL: DA Close Input/Output (Part 1 of 3) 

.... ,, ......... . 
• • 
: SSBOOACL : 

••••••••••••••• 

CLOS EDA x *****Bl•••••••••• 

• ••• • • • 83 • 
• • •••• 

. ... 
• • • 8"'. • • •••• 

x ... 
84 •• 

•• *• * !NITIAilZE • • cca w Tt • 
• AOOR SS * 

x 
:•••;a.J·~·~=····: 
• LABEL ¥ucK • 
* ADDRESS IN • * :*MAP: ·~~UNO *: *~ • • • • • • • • • • • • • • • • * OF CCW • 

• C~AIN • ••••••••••••••••• 

LOACONE X ••••-Cl••········ • • • RELOCATE • • ccws • • • • • ••••••••••••••••• 

x .•. 
01 •• 

•* ARE *• •* TRAILER *• NO 

•· •• s~UMED.• 0*···: .. .. .. .. 
* YES 

x .•. 

x 
••1111•• 
•CB * 
• Jl• • • • RTNMON 

El * • **E2******* 
•* *• * RESET * •* ENTER EC • *. YES * RE-ENTPY * 

*·t~°CP~~~ifAG~··*• •••••••X* * 17£1~~~~R •* 
*• •* • REGIO" * •• •• • •••••••••• * NO 

x .•. 
Fl. *• .. .. 

•* USER *• NG 
*• LABELS ON •••••• 

•• 2321 ·'" .. .. .. .. 
• YES 

x 
*****Gl********** * SET MAX U•UM * 
: Lm~I ~~ : * 23Zl • • • ••••••••••••••••• . . .x ••••••••••• 

x 
*****Hl********** 
• INDICATE • * PROGRAMMER * 
• SY1480l IC • * UNIT • • • ••••••••••••••••• 

x •••••Jt••········ * INSERT * 
•STCRED SY14!0L IC• 
: UN~i ~~~fER : 
* VOLUME * ••••••••••••••••• 

x •••• • • • 83 • • • •••• 

ic ••••F2••••••••• : Ammrn : 
• PEGJSTER 5 • ••••••••••••••• 

: ~~MDY:E~~B: ................. *· ·* .. .. .... 
* YES 

x FILEADDf> X •••••C.4*••········ •••••C3•••••••••• 
• SET RECO•D • 
* NUMBER TO * * ZERO IN • 
* DISK ADOAESS • 
* BUCKET • ................. 

x .•. 
03 •• .. .. 

•* OUTPUT *• NO 
*• FILE •*•••• .. .. .. .. .. .. 

• YES 

x ••El••••••• 
•SET SwlTCH * 

* TO INDICATE * *. ?i!X"'fesHH .• 
* WRITER • . ......... . 

x 
*****Fl .. ******** 
: 1mi:h1U : 
• OF COUNT * * FIELD * • • . ............... . 

x 
*****G3•********* * !NIT IALIZE * 
: c~ril~l· : 
• IDENTIF,ER * 
• FIELDS * ••••••••••••••••• 

x 
*** .. H3********** *DISK 'CC:• ·-·-·-·---·-•_.-* * SEAPC.H FOR * 
* UTLO FILE • * MARK * ••••••••••••••••• 

x •••• • • • 84 • • • •••• 

x ••••• 
•CB * * Bl* •• • RDLABEL 

* SET UP * * COltlT KEY * * AHO DATA * * FIELD * . . ................. 
x •••••04•••······· • • * INITIALIZE * 

• llP.ITE CCII * * CHAIM * • • • •••••••••••••••• 

x 
*****E4********** 
•OECPEASE P.ECO~D* 
:~8Df>JnEBt.,3.., : 
• KEY ANO OATA • • • ••••••••••••••••• 

x ••••• 
*CB· * 
• Cl* •• • LOADUSER 

•••• 
•CB * • 
• r.2 •.JC. • • .... . 

C.ALLM4'f; 'C 

····~!i••····-·· : lmlNU : 
* t;UMttEG * * WIT'I A!IO"ESS • * l)F ATNMON * ••••••••••••••••• 
• ••• 
•CB * • * Cit •.x. • • •••• • •••••nli•••••••••• • • 
• lltlTIAflZE • * FOO l4E SAGE • 
• •nu'! NE • • • ••••••••••••••••• 

x 
****E"********* • t;Y( 2 • 

* FETCH * * '"80 .. S(;t * ••••••••••••••• 
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Chart CB .• $$EOJ:ACI.: DA Close Input/Output (Part 2 of 3) 

...... 
•'" . • 03• •• • 

RCL~f:k*Bl*!******** • • 
: l='M m~CH : * KEY AREA * • • ••••••••••••••••• 

. ... • • • 83 • • • •.••• 
x .•. 

83 • • *****Bit********** 
.••*THU A *·· ... NO : ~tl UP TO : 

•• STANDARD •••••••••• x• ISSUE -.esSAr,e * 
*• LABEL •* * 4(13190 * .. .. . . .. .. . ............... . 

• YES 
:;REFERENCES TO: :*** * • 

CSCJ, CAE&t,, CCH.J * * *•X• 

x 
*****Cl********** * SET UP * 
• CCW CHAIN • 
• TO READ • * LABELS * • • ••••••••••••••••• 

•••••01•! •••••••• 
• MODIFY * 
: MEf.J~'M89E : 
• FILE * • • ................. 
•••• 
•CC * • * til •.x. • • •••• x 

ENDLBL .•. 
El *• .. .. 

•* MAXIMVM •. YES 
*••. Ltllb •* •*•••: .. .. .... 

* NO 

i 
*****Fl********** •DISK CR• ._._._._ .... _._._. 
• READ LABEL * • • • • ••••••••••••••••• 

i .•. 

x •••• • • * JI * • • •••• 

Gl *• *****G2********** . .. .. . . 
.:· R~~B ·=·~~ ....... : um w:s12GE : 

*• •* * 46C80 * .. .. . . •• •• • •••••••••••••••• • YES 

x 
j( 

••••• ttCA • 
TESTEDF •*• • C5• •• HI *• .. .. 

•*~TL •.Ne; *• Fil NARK •*• ••• 
*• R AD •* • .. .. . •• •• x 

• YES •••• •••• • • • • • • 83 • • • •.x. • • . . ........ 
**** "REFERENCES TO: 

RTH*>N •*• CBJl: SVCALL 

• CALL"SG 

•*JfRAfi:•.,;.cADl, CCCI ****Ji••*******· 
•• x•:* 1NlrftATOR •:.~~ •••••• x: i~c~ : 

•••• • • * JI * • • .... 
•••• 0:,1" •• •• • ••• ::t~~ii~ ••••• .. .. . 

* YES 

x ····l········· • vc 2 • * ETCH O 
• ••• u:~i!! ..... • 

• • .... . 
LOA2~~~=Cl*~******** • • * GET USEC! * * LABEL OOJT!NE * * ADDoESS • • • • •••••••••••••••• 

i 
*****E3*******••• 
: 1~im+w : 
: wnuFA8fHss : 
• LAbEL • • •••••••••••••••• 

x 
****•F3 .. ******** * * SVC 8 * * 
: :us~~Ef~ilL : : 
* • ROOT INE * • • • • • • •••••••••••••••• 

x ..... ,, ......... . 
: RE-AVmarnE : 
• WITH AODRESS • 
:· Of DTF TABLE : . . ........ ~······· 

i .•. 
H3 *• .. .. 

•* OJTPUT • • NO 
*• FILE •*•••. .. .. .. .. .... 

* YES 

i •••••J3••········ • • 
: GEljFADf==ss : 
• LABE'-"••u • • • ................. 

x • ••• • • • 85 • · .... ~ 

i ••••• •cc• 
• 81• •• • TSTROLB 
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• *****C4********** 
• SET UP PETUP.N * * ADDPE"i'i FllP * * PE-ENTPY FPC»t * * MESSAt;E * * P('1UTJptE * ••••••••••••••••• 

; 
••••• 
*·CA * * D5* •• • CAlLMStt+lt 

• ••• • • • 't'i • .. . 
•••• 

flllflVF.OATA ~ 
*****A'i*'********* • 11tnvF u~eq•s • 
• lAl\EL Tl) * 
• nUTDUT * 
* l\P!=A * . . • •••••••••••••••• 

• .•. r.:'i •• 
•* •• •* W~tTE *• VFS 

*• .. EXT •*•••• 
•• ll\8fl •• 

*• •• . ... x 
• ~o ••••• •cc • 

• '11• 

i 
•• • W•ITELBL 

••D5******* 
• SfT * 

• U"if.Q l tBfl * * ~N!T("H * * c~ • . . 
• •••••••••• 

i 
::=1:iL:(·····c~: ._._._·-·-·-·-·-· * "l•HTE * * U~fR ·~ LAST * * LAl'F.L * • •••••••••••••••• 
•••• -cq • • 
• J~ •• x • • • .... . 

F!LEllADK X •••••S:lj••••······ * "iET f) .. TA * 
• LENt;Tlol TO • 
• ze•o Fo• • * F!lE lllADK * • • • •••••••••••••••• 

x ••••iM;lj••••••···· •WRtTFLBL er• ·---·-----·-·-·-· * ~!TE FILE • 
• llAltK * • • ••••••••••••••••• 

x • ••• • • * JI * • • • ••• 
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Chart cc .. 

..... 
•CB * 
• tH• •• • 

TSTRDLB X 
*****Bl********** • • * MOVE * 
• ueEL TO • * OUTPUT .IPEA * • • ••••••••••••••••• 

x .•. 
Cl •. .. .. 

$$BODACL: 

.• CONTINUE •. NC *. PROCESS ING •*• ••• 
*• LABELS •* .. .. .... 

* YES 

x .•. 
01 •• .. .. 

x 
t1"• ... 
tt.C!i t 
• Jl• •• • PTNMON 

* :* wAN¥5f:eu S * =·~~ .. *• UPDATEC •* .. .. .. .. 
• YES 

x 
••El******* * MODIF·Y * * CCW TO t 

t WfllTE t * DATA • • • ••••••••••• 

x 
*****Fl********** 
•OISK CCt ·-·-·-·-•-•-*-•-• : r~11r : * UPDATE * .................. 

x 
••Gl******* • • * MODIFY CCW * * TO A.EAC · * * DATA * • • ••••••••••• . . .x ••••••••••• 

JNCRKEY X 
*****Hl******•*** . . * INCqEASE * * KEY FOR * * NEXT LABEL * • • ••••••••••••••••• 

x ...... 
*CB * 
* El* •• • ENDLBL 

DA Close Input/Output (Part 3 of 3) 

****A3********* 
:.. .m~DmEL : 
• SUBROUTINE • ••••••••••••••• . ... 
•CB * • * C5 •.x. • • .... . 

WR!TELBL X •••••83••········ *DISK CC!* ·-·-·-·-·-·-·-·--• WRITE * 
* USER * * LABEL * ••••••••••••••••• 

x 
*****C3********** 
• INCREASE • * RECORD MJMBER * * IN SEEK * 
• ADDRESS • * FIELO * • •••••••••••••••• 

x •••••03••········ 
: REe~~~E~'BER : 
t IN COUNT * 
t FIELD * . . 
••••••••••••••••• 

x 
*****El********** 
• INCREASE • 
: TRtih~~Lf~El : 
• KEY FIELD • 
* BY 1 * ••••••••••••••••• 

x 
*****f3********** 
• INCREASE • 
• LABEL IN.DENT • 
* FIELD BY * 
* I • • • ..........•...... 

x 
LABELSW •*• 

G3 *• 

****A4********* 
: g~~~01~h : 
* SUBt>.OU'THIE * ............... 

01s~••••e.1t•!•••••••• 
* GET AOOPESS * 
• OF CCB • * FOP. * * SUDERYJSOR * . . .................. 

x 
***C4**ltl********* 

SVC 0 
EXECUTE 
CHANNEL 
PPOGFtAM 

••••*••·········· 
.x ••••••••••••••••••••••••• 
x 

04 .•. •. •••••05••········ .. .. . . . . 
.:· coMll~TE ·:.~ •••••• x:: ~:fT7 : : .. .. . . . . .. .. . . . . .. .. . .......•........ 

• YES 

x 
*****E4********** * TEST FOP * * Ft ECOP 0 FOUND * 
* TO SET * * CONDITION * * CODE • • •••••••••••••••• 

x 
11P"'**F4********* * R.ETUP.N TO * * CALL JH(; * * ROUTINE * ·····-·········· 

•* *• ****G4********* 
.:t1se~~Rfo ee*:.~~ ...... x: ~~ils¥i~ : 

•.PPOCESSEO•* • SUMP.EG * .. .. . ............. . .... 
* YES 

x .•. 
H3 *• .. . .. 

•* MAX JMUfl4 *. NO 
*• USER LABELS •* •• •• 

*• WRITTEN •* .. .. . ... 
* YES 

x ••J3••••••• * SET * * LA8ELStl * 
• FOR NO MORE • 

* • ~:Yf~iN • • ........... 
x 

****• •CB1 * 
• FS* •• • FILEMA•K 

x ..... 
•CB * 
• Cl* •• • LOAllUSER 
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Chart DA. ISAM LOAD: EN~FL Macro, Phase 1, $$BENDFL (Part 1 of 2) 

••••Al••••••••• * ISAM LOAO * * ENOFL MACRO * 
• SSBENDFL * ••••••••••••••• 

PDTRK 

•••• • • * AZ * • • •••• 
x .•. 

AZ *• 
•* FINAL *• 

•* PO RECORD *• ND 
•. LAST ON •*• •• • 

*• TRACK •* .. .. .. .. 
•YES 

x •••• • • * FZ * • • •••• 

•••• . . 
* A3 • . . 
"'"'** 

•••• • • * A4 * • • •••• 
x .•. WPTTI X 

Al *• 
•* PO *• 

.• cvL •. vEs 
*• LAST Ol'IE •*•••• 

*• OF FILE .o • .. . . .. .. 
•NO 

x •••• • • • oz • • • •••• 

*****A4********** * UPOATE SEEK/ * * SEARCH AREA * 
• ANO IOAREAL * * COUNT ANO * 
• DATA FIELD • ••••••••••••••••• 

• ••• • • * A5 • . . •••• 
SETRNT • X 

*****AS********** 
• INDXWR DB• ·-·-·-·-·-·-·-·-· * WRITE Ml * * NORMAL * * ENTRY * ••••••••••••••••• 
• ••• . . . 

• 85 •••• • • x .•. x .•. MOVEHR X x MSTHj*•* X 
Bl *• .. .. 

.:· ~~t~ ·:.!~~. .. .. .. .. .. .. 
•NO 

x 
VAL lOATE •*• 

Cl *• 
.• ENOFL *• 

x ••••• 
*DB * 
• ·"·l* 

• 

•* ANO/OR *• YES 
•.CLOSE ALREADY•*•••• 

*• ISSUED •* .. . . .. .. 
•NO 

x 
*****Dl********** * * SVC .Z.6 * * 
**VALIDATE * * * * tOAREAL * * * * ADDRESS * * * * LIMITS * • ••••••••••••••••• 

82 •• 
•* HA'S *• •* FILE *• YES 

•.BEEN EXTENDED.••••• .. .. .. .. .. .. 
•NO 

x 
TES TPD~L •*• 

CZ •· .. .. 
x •••• • • 

• Al • • • •••• 

•* CVL LAST *• NO 
*•ONE OF•*•••• 

•. FI LE •* .. .. .. .. 
*YES •••• . . . 

• 02 •••• • • •••• DUTI x 
**DZ******* 

* •ig~NM~1T~~N * * 
•811 IN OTF TBL • 

•!FILENAME.Cl • . . • •••••••••• 

• •••• • • * Kl * • • •••• 

x • 
•••••• ••••••• x. 

x 
*****El********** * * SVC Z6 * * * * VALIDATE * * 
• •AOOR l lH ns• • 
**OF OTFlS * * 
• • TABLE * * · ••••••••••••••••• 

x .•. 
Fl *• 

•* Cl *• • •* OR HI TOO *• YES. 
*• SMALL OR NO •*• •• • 

*• RECOKDS •* 
•WRITTEN* .... 

*NO 

x 
*****Gl********** * GET IOAREAL * 
* POINTER AND * * KEVLENGTH-l * 
• ANO DECREASE * * BY ONE * ••••••••••••••••• 

x 
*****Hl********** 
* GET KEY IN * 
: Bl9~~ :YR~JSS : 
* BLOCK BYTE * * WITH ONES * ••••••••••••••••• 

x •••••Jl••········ *EXCP DB• ·-·-·-·-·-·-·-·-· •wRITE PARTIALLY* 
• FILLED BLOCK • • • ••••••••••••••••• 
•••• . . . 

* Kl *• •• • • •••• • UN BL FL X •••••Kl•••••••••• 
: SEmS~~RCH : 
• AREA AND • 
: co~~~R~ttELo : ••••••••••••••••• 

x •••• . . . 
• A2 * • • •••• 

OUT x 
****EZ********* * RETURN TC * * PROBLEM • * PROGRA'4 * ••••••••••••••• 
•••• • • * FZ *••• • • .... . 

NXTRK X 
***•*FZ********** 
* INCREASE • 
.• TRACK NUMBER • * IN IOAREAL * * COUNT FIELD • * BY L * ••••••••••••••••• 

RSHTF X 
**G2••••••• 

•RESET LA.ST * 
* TRACK FULL . * 

* * 11~15~~0R .. * 
•IF REQUIRED• • •••••••••• 

•••• . . . 
* HZ *••. • • .... . 

BMPRCD X 
•••••HZ********** 
*IDMYBP DB• ----·-·-•-e-•---· * plJQVE AND * 
* UPDATE RECORD • 
* ID * • •••••••••••••••• 

x •••••J2••········ •EXCP . 08• --·---·-·-·---._· * WRITE EOF • 
* RECORD • • • . ............... . 

x 
*****K2********** : om ~~D : 

: ~2u1~Amt0 : • • • •••••••••••••••• 
x •••• • • • 03. 

• • •••• 
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*****83•••••••••• 
*HLAOUPOT DB• ·-·-·-·-·-·-·-·-· * UPDATE REST • 
• OF RECORD • 
• ADDRESS • • •••••••••••••••• 

iC 

*****Bit********** * SET F FIELD * 
*TO X1 08 1 FOR * * TRACK INDEX * 
: EnRie~~mg : 
••••••••••••••••• 

• ••• • • * HZ * • • NONSHRD X 

•••• 

•••• • • • 03 • • • •••• 
x .•. 

03 •• 
•* WAS *• 

.•LAST PRIME *• ~O 
*• DATA TRACK •*•••• 

*• FULL •* .. .. . ... 
•YES 

j( ... 
E3 *• .. .. 

x •••• • • * A4 • • • • ••• 

•* LA.ST *• NO 
*• TRACK INDEX •*• ••• 

*• TRACK•O •* .. .. . ... 
•YES 

*****C4********** 
•T IWP DB* •-•-*-•-*-•-·-·-· * WRITE TRACK .• 
• INDEX NORMAL • * ENTRY * . ............... . 

x 
•••••04••········ * SET RFP OF • 
• TRACK INDEX • * OVERFLOW * 
: ENTRY : 

••••••••••••••••• 

x 
*****E4********•* 
•T IWR 08* ·-·---·-·-·---·-· • WRITE Tl * * OVERFLOW * * ENTRY * ················· 

: ..•••••••••• x: 
; 

*°'***f-30.••••••••• : G:~ocao~"~· : 
• RECORD NUMBER * 
• TO LTIRA • . . ••¥••············ 

x 
•••••G3********** 
* SET POINTER • * TO LAST • 
•CYLINDER INDEX·• * EN'lRY • • • • •••••••••••••••• 

; 
••••*HJ••· .. ••••• •CMDECR DB• 

; . ..... f4•••······· * INITIALIZE • * SEEK/SEARGH * * AREA AND OAfA • 
• FIELD FOR o 
• Cl RECORD • . ............... . 

x 
*****G4'*********• 
•INOXWR OH* *-*-*-•-•-·-----· * WRITE Cl * * NORMAL * * ENTRY * . ................ . 

CYLHI .•. 
·Hit *• .. .. 

*****85********** 
• SET POINTER * 
• TO LONER * * LIMIT OF * * "4ASTER INDEX * • • • •••••••••••••••• 

•••••••.••• x: 
:BYTECL X 

*****C5*********• * COMPUTE * 
• TOTAL NUMBER * 
• OF BYTES USED • 
• BY ENTRI es • * IN INDEX * . ............... . 

x 
*****05********** 
• PAD I OARE AL * 
: W ~~~ b~~\O : 
•SET POINTER~ IN• 
• DATA FIELD * • •••••••••••••••• 

j( 
*****ES•••••••••• 
• GET EXTENT * 
•SEQUENCE NUMBER• : a~o L:~~R· f S : 
•ENTRY IN CNTFLD* ••••••••••••••••• 

x 
•••••FS*********• • SAYE RCD NO *' 
• OF .LAST Tl • 
• N01lMAL ENTRY, • : ~r:~ l~~ ~~'TI: ............. "'***** 

INICNT x 
*****G5********** 
* MOVE Tl * * CCHH FROM • * COUNT FIELD • 
• TO SEEK/ • * SEARCH AREA * • •••••••••••••••• • • ••• . . . 
•OB *••• 
• Dl* i . . ... 

.TINLOP . .. 
H5 *• 

•-e-•-·-·--·-·-· •.Cl1ECK/DECREASE • 
•* US ING *• NO • •• •• o~N~o •• •• NO 

: Cl ADDRESS : 

• •••••••••••••••• 
•.MASTER INDEX •*•••••• .. .. .. .. . ... 

*YES 

x ••••••••••••• x. .•. 
J3 •• .. .. 

•* LAST *• NO • 
*• Cl RECORD •*•••• 

•.ON TltACI( •* .. .. . ... 
•YES 

•••••KJ•i•••••••• •CMDECR 08• ·-·-·-·-·-·-·-·-· •CHECK/DECRfASE * 
: mxaRRmex : ....... ~ ........ . 

x ..... • • * IS * • • • ••• 

oRfMI X 
• .... J4••········ 
• INITIALIZE • * SEEK,SEARCH * 
• AREA ANO DATA • 
• FIELD FOil • 
* Ml RECORG • ................. 

i .......... • • 
• • SE~Y~ougea • • 

• QUAL,FIEO • 
• VALUE • . ........ .. 

x • ••• • • * A5 • • • . ... 

*• EXl'ENT •••• •• *• REACHED •* .. .. . ... 
•YES 

x ••••• •oe • * Al• . ~ 
IMACTC X 

• CONT IN 

..... ••J5********** • • * SAVE Off * 
~ ADDRESS • 
• ~DR .SIBENDFF * . . . . ............... . 

i ................ 
• Sl'C2 • 
• FETCH • 

• ... fftf'nff .... • 
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Chart DB.~ 

••••• *CA * * H5• •• • 
CCNTIN X ••••••••••••••••• * Cl EAR HR • * FIELDS IN * 

* COUNT F rELO * 
* OF IOAREAL * • • ••••••••••••••••• 

x 
*****Bl********** 
•Hl AOUP OT 08* ·-·-·-·-·-·-·-·-· * UPDATE * * AOOR ESS IN * 
• COUNT FIELD O .................. 

INCCNT X 
*****Cl********** * INCREASE CJ * 
* INACTIVE * * ENTRY COUNTER * 
* 8Y l * • • ••••••••••••••••• 

INTIWR X 
*****Dl********** 
•T IWR CB* ·-·-·-·-·-·-·-·-· * WRITE TI * * INACTIVE * 
* ENTRY * ••••••••••••••••• 

x ..... 
*DA * * H5* .. • TINLOP 

****Fl********* * SSBENOFL * * ACCUMULATOR * * SUBPOUT INE * ................ 

ASM X 
*****Gl********** * CALCULATE * 
* ACCUHULA TOR * 
* VALUE AND * 
* STORE IN * * AREA OJf * ••••••••••••••••• 

x 
*****Hl********** * GET CURP ENT * * BYTE FROM * 
* CONTROL F IELC * 
• ANO INCRUSE * * BY 1 * .................. 

ic 
*****JI********** * MULTIPLY • 
• ACCUMULATOR * 
* BY INCREASEO * 
* VALUE FROfll * 
• CCNTAOL F !El C o ••••••••••••••••• 
•••• . . . 

ISAM LOAD: ENDFL Macro, Phase 1, $$BENDFL (Part 2 of 2) 

****A2•******** * SS8Et.IOFL * 
* WRITE Tl * * SU6POUTtNE * ••••••••••••••• 

TIWR X •••••a2•••••••••• 
+IOHV8P DB* *-•-·-·-·-·-·-·-· * INCREASE ANO * 
* MO\IE FIECOPO * 
* ~llllSER * • •••••••••••••••• 

x .•. 

• •••• 
•CA * • 81• • • • 

i1 
*****A3********** 
•HOVE USER qET • * 
*ACOR. INTO CTF • 
• ANO I IP-ENCFL • 
* AOO~ESSS INTO * 
* PSW * • •••••••••••••••• 

i1 
****83********* * SVC 11 * 

* GO TO * * II PPROC * ............... 

•***Alt********* 
* 5~AENOFL * 
*UPDATE AOOPE SS * 
* SUBPOUTJNE * ............... 

x 
HLAOUPDT •*• UPOTAD 

Bit *• *****85********** 
.,• ENO *• * SF"!' AOl'JRESS * 

•* OF *• P.IO * A~O Ci:!NT•OL * 
*• VOLUME •*•••••e•eX* DOINTfltS IN * 

*• ~EACHED •* * QESPEC"!'J VE * *• •* * COUf'f'!" FIELD~ * •• •* ••••••••••••••••• 
* YES 

CZ *• *****C3********** 
AOLOOD j 

*****CS********** . . •* CURR. ·~ *EXCP OB* 
.•TRACK LAST *• NO •-•-•-•-•-•-•-•-* * ".iET PEOUIREO * 

* DASO 13YTf * •• TRACK rN ........... x•WR:[TE UNSHAP.EO • 
•.CVUNOER •* * TRACK INCEX * * AODDfSS * 

*• •* * ENT~Y * • • • •••••••••••••••• .. ... . ............... . 
* YES 

I SSHRD i •••••02••········ * GET AOOR: OF * 
*KEY FIELD IN * * I CARE.AL. * 
* STORE IN CCW * • • • •••••••••••••••• 

ic 
*****E2********** 
*EXCP OB• ·-·-·-·-·-·-·-·-· * WRITE SHARED * 
* TRACK * 
* ENT RV * ••••••••••••••••• 

ic 
•••••F2••******** • • * RESTORE * 

•••••• • All PEOUtREO * * VALUES * * • ••••••••••••••••• 

•••*G2••••••••• * SfBENOFL • 
•llfOVE PECORO IO * 
* SU8ROUTt NE * ...... ,. ........ . 

IOM\fBP i ••••*H2••········ -* MO\IE CCH*f * * FRCI' COUNT • 
* FIELD IN * * lOAPEAL TO * * SEEK/SCH AR.EA * ................. 

• P.NOBMP i •••**J2••········ • MCVE RECORD * * NUM8EP FROM * 
>COUNT FIELD TO • 
* SEEK/SEARCH * * AREA * • •••••••••••••••• 

. . 
.x ••••••••••••••••••••••••• 

X INCR i •••••03••········ •••••01t••········ * * * INCREASE * ****0"********* 
• UPDATE TI * * CUA:P:ENT VALUE • * !i4;9ENOFL * 
• RECORD ANO •••••• x.... cwt BY 1 * : sti~~a&~fije : * TRACK NUMBER * • * AND SAVE IT * • • • * • • •••••••••••••• ••••••••••••••••• x ••••••••••••••••• 

****E3********* * SSBENDFL * * INPUT/OUTPUT * * SUBRCXJTINE * ............... 
EXCP i( 

*****F3********** • • •SET UP cce .IND * * SEEK/S EActCH * * ADOR * . . . ................ . 
x 

***G3************ 

• SVC 0 
EXCP . ............... . 
x 

*****H3********** • • • • • * SVC 7 • * * * WArT * * * •IF REQUIREQt: * • • • • . ............... . 
ii .•. 

J3 •• 
.• TRACK *• 

• 

•* OVERRUN *• NO 
•.OR NO RECOPD •*•• •• 

*• FWNO •* .. .. .. .. 
* YES 

x 

•••• * • 
* Kl * * • . ... 

CllfDECq X 
*****E'>********** * SET DOI NTEqS * * TO LAST H * * !N AOORESS * 
•Cl'lNTctOL Fl 0 At40* * cuqq AOOR FLO * ••11••············ 

• ......................... x. 
x 

*****Flt*,;******** CKFLO Fi;•*••. 
* OECP-EASE * •* *• * CONTftOl FIELD * YES •* ~IJPq *• 
* ANO AOOPESS *X••••••• •*• ADDO: FIELD •* 
*FrELD POINTERS * *• •O •* 
* BY l * *• •* ................. . ... 

****Git********* * S~SENDFL * 
* WRITE CIIM! * 
* SUBPOUT!fllE * ••••••••••••••• 

tNOXWR i 
*****Hit********** * PUT LAST * * CI/MI CCHHO: * 
*IN COUNT FIELD * 
* OF IOAR EAL * . . ................. 

x •••••J1t••········ * JOMVBP OB* ·-·-·-·-·-•-•-*-* * HOYE CCHH * * INCPEASE * * PECOPO NUMBEft * ••••••••••••••••• 

•NO 

OECFLO i •••••r,5•••······· • • • oecq:EASE • * CUR:ctENT FJELD * 
• "v t • • • • •••••••••••••••• 

.. ............. x. 

x 
****'"'5••••••••• * ctETUqN TO * 

* CAlt!NG * * ROUTINE * ••••••••••••••• 

• Kl •.x. . • • .x ••••••••••• 

•••• • • * Kl * • • .... 
•••• x ic x 
****Kl********* 

• RETURN 10 * * CALL ING * * ROUTINE * ••••••••••••••• 

•••••K2********** 
• INCREASE * 

• • RECOPO NUMBER * 
•••••.•BY l ANO STORE * 

* [N COUNT * * FIELD * ••••••••••••••••• 

OUT x 
****Kl********* * SVC 11 * * TO PROBLEM * * PROGRAM * ............... 

x 
*****Kit********** 
*E>CCP 08* ·---·-·-•-*-•-*-• .. * WRITE Ct/MI *•••••• * It ECORD * • • . ............... . 
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Chart DC. ISAM LOAD: ENDFL Macro, Phase 2, $$BENDFF (Part 1 of 2) 

'·····;r .. ······· * IS LOAD * * END L NACRD * * HBENDFF * ............... 
i 

* S T F OF • 
..... ,, ......... . 
: m .. •E¥&L : 
• xI~1• • • • ................. 

. 
"***iJ*i •••••••• 
iuT1~ .U6QINc1i • S Knff~ •i~ • * REA * ............... 

. 
i ..... ai·········· 

icn'' "VE~Af~BP i 
•If' a .. non La• 
• 0 !DARE • 
~············-·· 

..... ,,.! •••••••• 
=~=!~-·-·---~= : 'UU1H : ••••••••••••••••• 

...... 1.i •••••••• 
•CllDUllll CC• 

•••• • • 
t CZ * • • •••• 

•••••c2•!•••••••• 
• SETFOF • 
• INDEX LEVEL • 
• POUTER TO • • )l•Jz• • • • ••••••••••••••••• 

x :•••:o' ·~:;;••••: 
• llASVER 1mx • • ENTRY ADD s • 
•IN COUT Fl La • • OF !OARE L • ••••••••••••••••• 

••••92•i •••••••• 
~ Lt;; Tl~b~fi~ : 
:OF 11Y ft:e'I E : * NTP + * ••• 1 ••• u ••• [ ••• 

• ..... 2.i •••••••• 
~~~=---·-... S!: 
* WR!Jt "l * • INruY • : •••• s ••• l1 •••• : 

•••••Gz•i•••••••• *CllDUllA DD* 

.. .. 
• • • 83 • • • •••• 

i 
*****C3•••••••••• • jT CYLIND~A O 
O NDEX LOW A • 
• L MIT NBBC H • 
• IN onA FIELD • • • • •••••••••••••••• 

i :···:uOf ~;:;····: 
• CHAINE IN o • OF Cl tMNY O 
• DATA F ELC • • • • •••••••••••••••• 

•••••E3J•••***** • SET PDI,TfR • 
: TO fDmu' OF : 
• ~ND ENTRY • • • ••••••••••••••••• 

••••• ,,J •••••••• 
•CNCHNW DD* ·-·-·-·-·-•-*-*-* • WRITE Cl * : our=J.m!N : 
••••••••••••••••• 

i .•. 
GJ *• .. .. 

• ••• • • 
* Cit* . . . • ••• 

x ••••*Cit••••······ •CMCHNW DC'• ·-... ·-------·-·-· * WPITE Ml * 
• DUMMY CHA!~ O 

: •••• S~I~lll •••• : 

i 
.····~~··t·····. • TO P~OJLEl4 • 
• PROOIAji • ••••••••••••••• 

****A'***•***** * ••~ENl'JFF * 
• "tfDUT 1nur•u1 • * SU .. DOUTJ tfF • ••••••••••••••• 

EXC• i ....... , ......... . 
! '40~t,\~l~tL : 
* f'tC:K'ICTN * * '!ABLE "'0 CCB * * • ••••••••••••••••• 

A ••••*C5••········ 
: ~3~,E ~E ~h : 
• ~EEK/SEVCH • * ARf A • • • **•••············ 

ic 
***DS************ 

• SVC n exc• 

• •••••••••••••••• 

~ •••••S:IJ•••••••• .. • • • • • • c;vr. 1 • • 
• Ill W•fT • • 
• •IF DEt!Ut•ED• • • • • • ••••••••••••••••• 

i • .. ••FS•••••••••• : ~fi~~~-L~.. : * ~dK/SEA•CH O * A•F.a Tt ZF.iC • • • • •••••••••••••••• 

x .•. 
G'I *• 

•••*G4********* •* J'ltACIC. *• 

--·-----------·-· : 11!1.!l! Ho : ----·-----·---·-· : ~ni re r:., : 
O E:'!RY * 

•==AsTVl1'12oex •:.~ •••• • RETUPN TO * ltlJ •* OVER~ll *• 
•CALL tNG ROUT IME•X. •• •• •• •*•nR ttCJ It n•I) •* 

: ••• :rd=: ••••• : 

"*"Hl*!**"**'' 
: lil'lr : • Y x· v • * RY • ....... 1 ....... . . 

·• . 

...... ~;:~ ...... .. 
••••itHz•i•••••••• 
: K\E l~ : * M ll • : iegxur: •••••••• s •••••••• 

i :··········x. 
JI•*•• • :'IC===··~•!•••••••• •* •• • • MDV DUtH•Y * 

·==ASTl1,loex•:.~~ ... : :c"Cl= ~ fC¥oND·: 
•••• •• •• : de~mARCH : .. ... ···········-····· • YES 

.i .. • • 
• C2 • • • .... 

J •• • • • n • • • • ••• 

.. .. .. . . .. .. 
* YES 

i ••••*Ml•• ........ • • • SET F OF • 
: &fi~ME¥AL : 
* X'2A' * ••••••••••••••••• 

•••••J3•i •••••••• 
• SET POINTER • 
: TO ftr'QtSS : 
• DUlllll' ~ND • : ••••• s=::i ..... : 

.! .. • • 
• C4 • • • .. .. 
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* • *• FOU •* ••••••••••••••• •• •• . .... 
.• Yf$ 

i 
**""****"* 

0 • SE• .a~10 • 0 
* t'l)!!A.,.·OR IN • 

o ~T~ 1'8LE • • • . ......... . 
. . .....................................•. 
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Chart DD .• ISAM LOAD: ENDFI. Macro, Phase 2, $$BENDFF (Part 2 of 2) 

..... , ........ . 
• !SAM LOAD • 
•WR. DUMMY f,.Tfi't* 
* SUBROUTINE * ••••••••••••••• 

CMOllloR X 
*****Bl********•* • • * INITIALIZE * 
• LOOP COUNTER * * TO l * • • ••••••••••••••••• 

x 
*****Cl********** * SET F Of • 

•••• • • • 82 • • • •••• 
!NCMIOR X 

*****BZ********** 
*IDMVBP DO• •-*-•-•-•-it-•-•-• 
* MO~E AND • 
* UPDATE * 
• RECORD • ••••••••••••••••• 

ic 
*****CZ********** 
*EXCP DC* 

****A3********* 
:NA.l~:Er~~~~AY : 
• suaqOJTINE • • •••••••••••••• 

CMINW• X 
*****83********** • • • DECREASE * 
• LOOP COUNTER * 
* BY l * • • ••••••••••••••••• 

x .•. 
C3 *• .. .. 

****A4********* * ISAM LOAD * 
*WP. OUMMV CHA HI* * SUBP.OU'T !NE * • •••••••••••••• .... . . . 
• 81t •.x. . . x .... ' 

CMCHNW .•. 
Bit *• 

•* *· ••••em;••••••••• •* ENO *• VES * qfTUqN TO * 
*.OF FOP..f"AT'!'ED •*••••••••X*Cl\LLING Rl')UT!NE• 

*• AREA •* * * •• •* ••••••••••••••• .... 
*NO 

* INDEX LEVEL * ----·-·-----•-*-• •* l.OOP *• NO 
• POINTER fOR • 
* CllMI DU~MY * * ENO ENTf:IY * ••••••••••••••••• 

• WRITE Cl/Ml • *• COONTEA •*•••• 

•••• . . . 
• 01 •.x. • • x •••• CMNLOP .•. 

01 •• 
.•CURRENT•. 

•*ft ECORD LAST*. NO 
*• RECORO ON •*• ••• 

*• T'lACK •* .. .. .... 
* YES 

ic •••• • • • 82 • • • •••• 

* ENTRY * •• • 0 •• • • • •••••••••••••••• *• ·* . ... 
* YES 

. . 
••••••••••••••••••••••• •• x. 

••••02••······· * I SA~ LOAD * 
•ADDRESS UPDATE • 
• SUBROUTINE * ••••••••••••••• 

x 
****03********* * RETURN TO * 

• CALLING • * ROUTINE * ••••••••••••••• 

x ADUPOI X 
*****El***•****** 
• SET RECORD * 
• NUMBER IN • * COUNT FIELD * * TO 0 * • • ••••••••••••••••• 

x 
*****Fl********** : '~AM~r~s : 
* LOW H OF * 
• CC~HR IN • 
• COUNT FIELD * ••••••••••••••••• 

x 
*****Gl********** * IN IT CONTROL • * POINTER TO • 

: c1~~~ M~Ess : 
* CONTROL FIELD * ••••••••••••••••• 

x 
*****Hl********** *ADUPOT &C• ·-·-·-·-·-·-·-·-· * UPDATE * 
* ADDRESS • • • ••••••••••••••••• 

x 
:···t~~=~:;:····: * COUNT OF • 
* NEXT INDEX o * LEVEL BY 1 * • • ••••••••••••••••• 

x •••• • • • 82 • • • •••• 

*****E2********** 
! mmE~s ! 
• W ANO ADCTL * * FOR CCMPARE * • • ••••••••••••••••• .... . . . . 
* F2 •.X. . . . .... . 

ADLOOP X 
*****F2********** * GET * * CURRENT BYTE * 
• CF DASO • 
* ADDRESS * • • • •••••••••••••••• 

ic 
*****G2********** * GET * 
• CURRENT BYTE * 
• FROM ADDP.ESS * 
• CONTROL FIELD • • • • •••••••••••••••• 

ic .•. 
HZ *• *****H3********** .• ·~.~8R:oo:· •. YES : ze~gywR~~NT : 

*• BYTE AT •*••••• •• .x• DASO ADDRESS * *• lPPER •* * FIELD * 
•.LIMIT.• * * •• •• • •••••••••••••••• • NO 

x 
*****J2********** • INCREASE * 
• CURqENT * 
• ADDRESS BYTE * 
: BY sio~~D : 
• •••••••••••••••• 

ic 
****K2********* : REI~~~,.lO : 

* RCUTINE • ••••••••••••••• 

• •••••J3••········ 
• DECREASE * 
• ADDRESS AND * * CONTROL * 
* !"OINTERS * 
*·BYONE * • •••••••••••••••• 

. i •. • • • f2 • • • •••• 

• •••• . . 
• Dl • • • •••• 

x •••••Dtt•••••••••* * PU'! CCHH FP.0'4 * 
* COUNT FIELD * 
UN SEEK/SEARCH • 
* APEA * • • • •••••••••••••••• 

x 
*****Elt********** * IN IT AOOR ESS * * PO INTER "'.'O * * HIGH H IN * 
* DATA FIELD * 
• * ••••••••••••••••• 

x 
*****F4********** • IN IT CONTP.OL * * POINTER TO * 
! ct~~¥HA~DJ.~ss : 
• CONTROL FJELD * ••••••••••••••••• 

x 
*****Git********** 
•AOUPOT oo• ·-·---·-·-•-*-*-* * UPDATE * * DATA * 
• AOOPESS • ••••••••••••••••• 

x 
*****H4********** 
*EXCP DC* ·---·-•-•-*-*-*-* • WP.ITE CJ/~! • 
• DUMMY CHA IN • 
* ENTR't' * ••••••••••••••••• 

ic .... . . 
• 84 • • • •••• 

.... ,., ........... . 
* !SAM LOAD * * MOVE + UPDATE * 
* SURA.OUT' NE * • •••••••••••••• 

!O"VftO i 
*****ES********** * "OVE CCHH * 
• F•OM COUNT * 
ilf FIELO IN * 
• !OAOEAL TO * 
• SEEK/SCH AHA * • •••••••••••••••• 

ANOO.MP X 
*****F5********** * MOVE qecORO • * NUl4REtt FROfl * 
:co~~~K~~~kgc~o : 
* AqEA * • •••••••••••••••• 

• *****GS********** * PICREASE * 
• A.Ecoqo t4U•BEP • * RY l ANO * 
* STOll!E IN * 
* cnuNT Ft !;LO • • •••••••••••••••• 

x 
****HS••••***** * ltETUltN TO * 

• CALLING * 
• qouTYNE • ••••••••••••••• 
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Chart DE .. ISAM LOAD: SETFL Macro, Phase 1, $$BSETFL (Part 1 of 2) 

****Al **IC'****** * ISAM LOA!l * * SETFL MACRO * * PHASE l * ••••••••••••••• 

x 
VAL IOMC •*• 

~1 •• .. . . 
YES •* L0AiD * • 

• •• •*• OTF •* .. .. .. .. 
•. ·* •·u 

x 
****Cl********* 

•••• • • * AZ * • • •••• 
ic 

•****A2********** 
•So\ VE NUMBER OF * 
• PRIM& DATA * 
!~W~6rnii:iis 1 to! 
•CYLINDER IMJEX • ••••••••••••••••• 

ic •••••a2•••••••••• •R::)Cl\L DF• ·-·-·-·-·-·-·-·-· • FINO NUMBER • 
• OF AC Tl YE * * Cl RECOROS • ••••••••••••••••• 

ic 
: I SlOK • *• 

CZ *• ... .. 

• ••• • • * A3 * • • •••• 
CCWBLO X 

*****A3 ********** * GET l\LL * 
• REQUIRED • * ADDRESS ES • * TO CCW * * BUILD AREA * ................. 

ORCCW X 
•••••83********** • CCMPLET E CCM * 
*BUI LO AREA ANO • * SET LIMIT IN * 
• SEEK/SEARCH • 
• ADDRESS AREA • ••••••••••••••••• 

x .•. 
CJ *• .. .. 

EXT E~O 
*****A4******** •• * S<\VE ADORE SS * 
*OF LAST PRl"IE * ... o DATA RCO ANO * 
• U ~F LAST Tl * 
•OVERFLOW EH~Y • ••••••••••••••••• 

x 
*****84********** * cm4PUTE ANJ • 
* SAVE LAST Tl * 
*DVEQ:FLOW E ... HY * * T {AC!( ~U'4B ER * 
• lF REQU1q,eo • • •••••••••••••••• 

:L I'1Cli< X 
**"'**C4*******•** * SET PO UPPER * 

• ••• • • * AS * • • • ••• 
x 

*****A5********** * MOVE USER * 
ORE TUP N AOC RE SS * 
* INTO OTF • 
• TABLE * • • . ................ . 

ic 
*****BS********** 
• MOVE * 
• AODRE SS !F * 
• llR-ENOF L RTN. * 
• INTO PSW * • * ................. 

x ••••t5•••······ * SVC 50 * •* KASTER *• NO •* EXTENT *• YES • * Ll"tIT TO • * * SVC 11 * * CANCEL * • • 
*********''"''**** 

••.......•. ·x 
PC ftN •*• 

'll *. .• .. 

*• INDEX BEING •*•••• 
•. USED • * •• ·* •• •* 

*YE~ 

•••••n•i•••••••• 
*~COCAL OF• 

*• FILE •* •••••• .. .. 
•• •* .... 

•NO 

x 
•* VSA,.. *• VfS ·-·-·-·-·-··-·-·-· 

*****03********** *SET HR OF LPORA* * TO HR OF * 
• RECORD BEFORE * 
t FIRST PD RCO • • • ••••••••••••••••• 

* • FILE •* • • • • • FIND NUMBER •·· .. .. . . .. . . .. 
·~) 

VAL 1oui: x •••••El•••······· * * SVC 26 * * * * V 1il l'l\TE * * * * OTFIS .\f\11) * * * * IOARF.6.L * * • •v>CJI L rnns• • ••••••••••••••••• 

' *****Fl•********* 
• t.tovi: l'rnEx • * \Nfl DR 1'4'= * * MT~ Ll~ITS * 
• TO CUt\IT~OL * * rlELfl IN DTF * ••••11•*•••······· 

C:RE0.U F X 
*****Hl*'°'******** 
•ASMS '."IF* $-·-·-·-·-·-·-·-· * C\LCUL'\Ti: N'l. * 
• OF Po r:xre~rs • • .vm 'iAVF • 

***************** 

.,( 

··~•11Jl••········ *AS..,S 'lf* ·-·-·-·-·-·-·-·-· * FINl'J J,11 AL * 
• NO. OF srq, JPS • • • ············••*•• 

" *****Kl********** * Gl:T CORR FCT * 
*"JUM8ER flF PRl"IE* 
•nAT\ CVL l\lllF~s.• 

:.:SK~:~1~1:1 •• : 
( 

•••• • • * J 3 * . . 
**** 

x •••ti • • * A 5 * • • ..... 
* OF ~C Tl VE * 
• Ml RECORDS * ••••••••••••••••• 

ic 
*****EZ********** 
*COMPLETE TOTAL • 
: NUM~f~o~ 5tt : 
• RE FE RE >£Ell • * Ml\STER INDEX * ••••••••••••••••• 

C ~ llB X 
*****FZ********** 
• COMPUTF * * NU~BER OF Cl • 
• CYLINDERS • 
• REHRF.NCE~ * 
• MASTfR INDEX * .................. 

Nr)RE M )c 
••ti••~z•••••••••• 
* SUBTRACT 1 • * FOR EACH * * Cl CYLINDER • * FR.OM TOTlL * * RF.CORO S * ••••••••••••••••• 

: x •••••••••• : 
x 

x 
*****E3********** • • 
: REQl~f'fte~L*CD : 
•ADDRESS VALUES * • • ••••••••••••••••• 
• ••• . . . 

* F3 *••• • • .... 
x 

****Fl•******** * SVC 2 * 
• FETCH • 
* UBSETFF * 
···········•*** 

"I SZOK •*• 
HZ *. 

•* CJ *• ****H3********* •* OR Ml *• NO * RETURN TO * 
*•EXTENT LARGE •*•• •••• •• X• PRCBLEM * *. ENOUGH •* * PRCGRAM * •• •• • •••••••••••••• .... 

*YES 

ic •••••J2••········ * GET LOGICAL • 
*RECOR:) LENGTH, * 
! ~M0R~~nY~d ! * RECORD ~UMBER • ••••••••••••••••• 

S~AUJ X 
*****KZ********** * GET Tl * 
• RECORO * * OF NUMB * 
:P~i~eP~~ i0~~ : .................. 

ic •••• • • * A3 * • • •••• 

•••• * • • J3 •••• • • •••• x" 
•••••J3 ......... .. * HHT I ALIZE * * .\SM LOOP * * CONTP.Dl FOF. * * TWO LOOPS * • • ••••••••••••••••• 

POllB X 
*****K3********** *ASMC OF• ·-·-·-·-·---·-·-· * FINO TOTU • 

: ceaf ~25~R~~l : ••••••••••••••••• 
x • ••• • • * AZ * • • •••• 

224 LIOCS Volume 3 DAM and ISAM 

• !~CREASED PO • * UPPEQ: l lfl41T * * GO TO • 
• llBPROC * 

: .. l!.~~~~l~~2n! ••••••••••••••• 

x 
CKLSK •*• LSTRCJ •*• 04- • • 05 •• 

•* LAST *• •* LAST *• 
.• P~IME *• Y2S .•PRIME DATA*• YES 

*• IJATA. TR .. CK •*••••••••X•. TRACK IN •*•••• *. FULL .ti •.C YLI NOE R • • . . .. .. .. • • .• *· .• 
•NO *Nl1 

x ••••• *DF * * Al* 

SUP~ X ic 
•• • LSTTRK 

*****E't*******••• * DECqF.1Se * * LA ST TI * * TR'\C<. 1~ • * RECtlRO * * ~·J~BER BV 0'1E * .................. 
OECTAA X 

*****F4***••••••• 
• DECREASE * 
* RECORD Nl.fl8ER • * BY 3NE i\"'40 * * SAVE IT I\ S * OLl\ST TI RECORD * ••••••••••••••••• 

*****ES********** 
* I NCRHSE * 

: T::l~ENB~JtR ! 
c: BY 1 * • • • •••••••••••••••• 

x 
*****F5********** 
* SET NUMBER * * OF LAST * * PRIME D.\T-' * * RECORD TO * * ZERO * ••••••••••••••••• 

:x ..•.••..•••.. 
OECCVL X •••••'14•••••••ti•• * DECREASE * 

•LAST Cl* 
• R i:caRD NlJlllBEA. • 
* 6Y l * • • . ................ . 

~ec·~sr x 
*****H<t•*****•*** * iJECq,F:ASE * * Ll\STMI * * R ECOQ: r> NlJ'4BER * * R·v 1 * • • ••••••••••••••••• 

x •••• . . . 
* F3 * • • •••• 

x 
•****GS********** * LAST * 
• RECORD * 
• JN TP~CK * * INDEX * * TRACt<. * • •••••••••••••••• 

ic 
•••••HS********** * SET RECORD * 

• • NUMBER CF * 
•••• • L~ ST TR~CK * * INOE X TO 0 * • • . ................ . 
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Chart DF. ISAM LOAD: SETFL Macro, Phase 1, $$BSETFL (Part 2 of 2) 

••••• 
•CE * • 05* •• • 

LSTTRK X 
:···G~l·~::t:•••: 
* AND RECOPD * 
* NUMBER OF * * RECORD BEFORE * 
• FIRST ~O RCO • ••••••••••••••••• 

x 
*****Bl********** * GET BEGINNING * 
: O~D~t~f : 
* OAT A VOLUME * • • ••••••••••••••••• 

NTNCPK X •••••ct•••••••••• *A CUP OT OF• ·-·-·-·-·-•-*-*-* *UPDATE CURRENT .. 
* ADDRESS * • • ••••••••••••••••• 

POTOTI X 
*****01********** * SET POINTERS * 
: IBoUU I~o : 
• LAST Cl RCC * * AOl'.JtESS * ••••••••••••••••• 

x 
*****El********** 
*CMUPOT OF• •-•-*-•-•-•-•-*-• * C"4ECK ANO * 
• UPDATE er • 
••ECORD ADDRESS • ••••••••••••••••• 

x *** .. *Fl********** * SET ADDRESS * * POINTER TO * * HR OF LAST * * MASTER JNOEX * * RECORD * ••••••••••••••••• 

x 
*****Gl********** 
•CMUPOT OF• ·-·-·-·-·-·-•-*-• * Ct-fECK ANO * * UPDATE Ml * 
•RECORC ADDRESS * ••••••••••••••••• 

INTCCN • * ****Hl~*Z ... ***• 
* FETC~ * * SSBSETFF • ••••••••••••••• 

****A2********* • SSBSETFl * * CHECK CI AOOR * * SUB ROUT! NE * ••••••••••••••• 

x 
CMUPDT •*• B2 •• 

• * '-RONG *• ****B3********* 
.:·~x~1N¥R.2: •:.~~~ ..... x: i~A\s¥i: 

•IN CYLINDER* * LOXIT * .. .. . ........•.•... .. . . 
• NO 

NWT KC fl! i 
*****CZU******** 
•SET RCD NUMBER * 
* TO ZERO ANO * 
•CONTRCL POI "4TER* 
* TO CJ /MI AODR * 
• CONTPCL FIELD • ••••••••••••••••• 

•••*<:3••······· * UBSETFL * 
*UPDATE AOOQESS * * SUBROUTINE * ••••••••••••••• 

: •..••.•.•.•.•••.•••.•••• x: 

••••E2********* * SSBSETFL * * Fl NO RCO. NO. * 
* SUBROUTINE * ••••••••••••••• 

RCDCAL ic ••••..=2••········ •ASMS OF* •-*-*-•-·-·-·-·-· * CALCl:LATE NO. * 
• OF CHINDERS * 
* PLUS 1 * ••••••••••••••••• 

ic 
*****GZ••******** * GET NUMBER * 
• OF PECORDS • 
* ON Cl/Ml * 
• TRACK - 1 * • • • •••••••••••••••• 

ic 
*****HZ*****•·•*** 
•ASMC OF• *-•-·-·-·-·-·-·-· * FIHG -.uMBEA * * OF PECORDS • • • • •••••••••••••••• 

;. 
•••••J2•••······· * SUBTRACT • 
• NUf'BER OF * 
* OUllMY • : mar9s,m~. : 
••••••••••••••••• 

x 
****KZ•******** * RETURN TO * * ULllNG * 

• RCUTINE • ••••••••••••••• 

ADU POT X 
•••••D3••········ * CHECK FIELDS * 
*UNTIL REQUIRED* 
* FJELD JS * * REACHEC * . . 
••••••••••••••••• 

INC RFD X 
*****E3********** . . 
* UPDATE * 
*UPDATE ADDRESS • 
* &Y 1 * • • ................. 

x 
****f3********* * qfTURN TO • * CALLING * * ROUTINE * ••••••••••••••• 

••••Alt********* * SSBSETFL * * GET CYL NO. * 
••• ~~2:~~i~~ •••• 

****A5********* * S~BSETFL * 
* (';ET STP.IP NC. * 
* CiUB~OUTI NE * • •••••••••••••• 

• )I ••••••••••• 

ASMC i 
*****84********** * tNtTIAL !ZE * * LOOP CONTPOL * 
* WITH VALUE * * fPOM CALL !ftfG * 
* P.OUTINE * ......•...•...... 

ASML X 
*****C4********** * CALCULATE * * CURRENT * * ACCU'4ULAT!Of'I * * ANO SAVE IN • 
• APEA D!F * . ............... . 

x 
*****04********** * MUL T JPL Y ACC * 
• BY UPDATED * * BYTE FRO" * 
•ADDRESS CONTP.OL* 
• FIELD * ................. 

x 
*****E4********** 
*INCREASE UPPER * 
: lI~J~frl~~~P. : 
•CONTROL PO!NTEP.• 
* BY 1 * . ............... . 

x 
*****F4********** * DECREASE • 
• LOOP COUNT • 
* BY ONE UNTIL * * IT IS ZEPO * . . 
••••••••••••••••• 

x 
****G4********* * RETUPN TO * * CALL JNli * * P.OUT!NE * ••••••••••••••• 

ASflf5 X •••••85••········ • • • • zei:to • 
••••••* 1'fSULT * * 4CCU .. ULAT0ct * 

* CctSLTt * . ............... . 
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••••Al••••••••• • ISAM LOAD • 
: 5fmEmR0 : ............... 

SUPT X 
*****Bl********** 
:MO~~o\~S iu~¢C~: 
• TRK NO. TO • 
• SEEK/SEARCH • 
• ADDRESS AREA • ••••••••••••••••• 

x 
*****Cl .. ******** • SET RECORD • 
• NUMBER IN • 
: si8Hsm~H : 
* TO 0 * ••••••••••••••••• 
•••• . . . 

• Cl •.X. • • •••• • STOllKL X 
:•••*¥A:~·:;;•••: 
•LEN~TH IN COUNl• 
• Ftl~o ASSOC. * 
t W T .. 1'HE t 
• II KD CCW • ................. 

x .•. 
El t • tttttE2tttttttttt 

•* •* ~llH *• t • NO : ,:~\NlRl2K : 
•.SToUo IN 41 •••••••••• x• INDEX COUNT • 

*• COi' S •* . t FIELD t .. .. . . •• •• • ••••••••••••••••• • YES 

***•*f1•! ....... . • • • GET AOOR • 
: IO~E.W. : • • ................. 

x 
.. tttGl****"**** • • : s"asi~: : 
• • ................. 
*****HlJtttttttt • • : r&~ ~SM"u : 
• WITH 1 e1\s • • • ••••••••••••••••• 

x 
·····~·········· • ET UP • 
• A llllY END • 
• ENTRY IN • 
• IOAREAL • • • ••••••••••••••••• 

....... ! .•.••••. 
• llOVE PTEll TD • 
•FIRST CYLfNDER • 
:DvEm°llu =~T re: 
• AREA • ••••••••••••••••• 

. i •• • • • BJ. • • •••• 

ic •••• • • • 01 • • • •••• 

•••• * • • 83 • 
• * •••• 

x •••••83••········ * t;ET THE NO. * * Cf rru,CKS * 
• PfR CYLINDER • 
• FOct !>AIME * * DATA DEV ICE • ••••••••••••••••• 

SU BT CT X 
*****Cl********** •SUBTOACT NO. OF• 
• CYL OVERFLOW * 
•TRACICS FROM NO.• * (if TcPACKS PEFI: * 
: ••• g~J~~~: •••• : 

x 
*****E3********** 
• GET SEEK • 
• ANO S EARC~ * • ccw• s FROM • 
• DTFIS TABLE • 
* • • •••••••••••••••• 

x 
*****H3********** * MOVE ADOlt. OF * 
•tOAREA~TD DATA• * ADORE S FlELO • 
•OF TRA INDEX • 
•DUMMY 1111 IT E CCII• ................. 

. i .. 
• • • 84. . ~ •••• 

226 LIOCS Volume 3 DAM and ISAM 

•••• . . 
• 84 • . . 
•••* 
x •••••84•••······· •RESET FLAt'; BtTC:* 

•OF TRACK INDEX * * DUMMY * * Wf:t!TE CCW * * TC'I ZEPf' * ................. 
x ..... ,,,. ......... . 

*SET 8YTE COUN'T * 
•IN TRACK !NOEX * * CCW TO KEY * * LNG PLUS 119 * • * .....•........... 

x •••••04••········ * GET T!C * 
: W~~~E 1~0 : * CHA!H * . . 
• •••••••••••••••• 

x . .. 
Elt *• *****Et;********** 

•* *• * SET TIC * 
•* WRITE "'• YES * CCW TO • 

*.YEP. !FY OPTION•*•••••••• '.IC* DOJ NT TO * 
*• SPEC •* • VE~!FY * 

*• •* * CHAIN * .. .. . ............... . 
• 'Ill 

. . 
.x ••••••••••••••••••••••••• 
x 

t.IOVERF •*• 
F4 *• 

.CYln!DEPO. 
•* OVE~ FLOW *• HO *. OPT!Off •*•• •• 
*• SPEC •* .. .. 

•• •* * YES 

x .•. 

x •••• . . 
• J5 • . . 
•••• 

t;4 *· ····~,·········· .. .. . . 
·=~MMYrico ~N·:.~~ ••••• :ic: o.eP~fti~.~EK : *. TP.ACK 0 • * * "II T"I .. o-np * .. .. . . .. .. . ............... . 

• 'Ill 

x 
•*• SfTCC )i: 

H4 *• *****'"'5********** •* *• * SF. T CO•MANO * 
.:;rLe0~:.8'!ecr*:.~~ ..••.. x: CHAJ~1 ~ ~\•G ! 

•• SPEC •• *'lU!fll .. Y wone ANO• 
*• •* * YE~!FY CCW'S * .. .. . ............... . 

• YES .... . . . . 
• J'S •.x. . . . .... . 

O.SETfit X 
**J5******* • DESFT • 

• FILE • 
• Oft(ITECT • 
* ! ,.OICATf)R * • • ••••••••••• 

. . ••••••••••••••••••••••••• x • 
FETCH x ••••tC5•••······ * SVC 2 * * FETCH * * ~""St!!'ff(; * ••••••••••••••• 
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••••Al••••••••• 
• ISlN LOAD • 
• SETFL NlCA(J • 
• UBSETFE * ••••••••••••••• 

START X •••••tll••········ 
• lhJTIAll ZE • 
: Bl ET~B~E : 
• THI~ PHA!E * • • ••••••••••••••••• 

x 
•••••Cl********** • • 
:s~~M~r mAN : 
• DTFIS cca • • • .................. 

i .•. 
Dl *• •* FILE *• 

• • EXTENDEC •· YES 
•. BUT jANE ·•• ••• 

··.1~ .. f~ .• ·• 
•••• 

.. .. 
• ND . . . 

• fl •.x. • • i •••• 

i •••• • • * Ft\ * • • •••• 

•••• • • * A3 • • • .... 
AOINCR i ••••••3••········ • • 

: wl=~MAJIELo : 
• av 1 • • • ••••••••••••••••• .... . . . . 
• BJ •.x. • • .... . 

SETAOR X ..... ,, .......... . 
* PUT NEW • * ADD•ESS IN • 
: •• 1se~~~ Ea=~~E : 
: •••• :~.i~l~ •••• : 

i •••••C3•••••••••• 
:nirsW~MDmis: 
* FOR TRACK * * INDEX OUMMY * 
• YER I FY * ••••••••••••••••• 

x •••••03••········ •PUT HIGH DR Dr • 
: ~i"2 ~M=' : •su•2H AR~A IN • 
• RO DATA FIELD • ••••••••••••••••• 

• ••• • • * A4 * • • •••• 
i 

*****Alt********** •Exco OJ• ·-·---·---*-*-*-* : ~~~~:r !~i~ : 
* TPACK * • •••••••••••••••• 

; .•. 
84 •• .. .. 

•* WPITE *• NO *. P:O CHAI~ •*•• • • .. .. 
•• •* •• •* 

• VfS 

i 
•••••C4•********* 
: 'HJ CB.ftl 55 : 

: ccw~~ V~'tce : • • ·········••*•*•** 
; 

•••••04••••••**** •EXCP DJ* ·-·-·-·--------· : NRAif."" : • • ••••••••••••••••• . . .x ••••.• ••• •'I! 

; .•. 
El •. 

x Cl<KEND .•. .. .. 
• :• c&Mec •:.~~~. .. .. .. .. .. .. 

• ND 
ic •••• • • • 83 • • • •••• . x 

WRLOOP ~. ·*••. *****~********** •* S EK/ *• * ll:EASE * 
.•seAREH •gDu. YES •EXTlN SEfUfNCE• 

··.!Tv&rBNE F •• ••• ••••••• x:IN~rmse:RCH : 
*• •* * AREA * •• •• • •••••••••••••••• • ND 

*****E3********** 
:ccHH FIS~ r raAcK: 
• INDEX DUNMY * 
• SEAOCH AREA • • • ••••••••••••••••• 

i 
*****F3••••••••** • • 
• siT INDEX • 
: F ~oLJ;IOP : 
• • ••••••••••••••••• 
•••• . . . * GJ •.x. • • 

ADUPCT X 
*****Gl .. ******** 

i ••••-c;2••········ 
.... . 

STOAOR X 

! ofeMR~m. ! 
• HEAD IN • 
• SEEK/SiARCH • 
• ADORS • .......... ; ..... 

: ~v1Eaye~~ia : 
: °'Se imri.lR :· · ·: * AREA * • ................. )( -· • • • 83 • 

• x ••••••••••••••••••••••••• • • •••• 
lDLDDP X 

*****Hl********** : GUeUu,g•~11 : 
• ADDRESS ARiA • • • • • ................. 
..... Jl•! ....... . 
•GET CORRES:JINC-• 
: i=~1rT&auo11 : 
•ACORESt CONTROL• 
• FIELD * ••••••••••••••••• 

. . 
•••••Ji••······ .. 
: p~N~~f~Sto : 
• SE lM/\EARCH • • aha av 1 • .. . 
• •••••••••••••••• x 

•••••G3********** : S~2··~~~H : 
: IND~tefl!"NT ! 
• • ................. 

i 
*****H3********** • • 
: 1£nfi:E~EI : 
• • • • ................. 

i . .. 
JJ •• ·•;D Y' •· ••TR ft NDEX• • ND 

•• Nr •••••• *• ELD •* • .. .. . •• •• x 
• YES **** 

••••*K3J ...... .. • • 
: fi1Unt0 : • • ................. 

J .. • • 
• A4 • • • .... 

• • * GJ * • • •••• 

E4 *• .. .. 
.:·, .. t=s 8Xr• •:.~ .. 

*• AP.EA •* .. .. . ... 
• VES .... . . . -. * F4 •.:c. • • .... 
ic 

****f4*******-** • SVC 2 • : ssm~~I : ••••••••••••••• 

ic •••• • • • fl • • • •••• 
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•••• • • 
t A2 * • • •••• 

CkNXT i 
*****A2********** 

.···tti:·~:;···. 
• SETFL llACRO • 
•••• :::111:t •••• • 

x 
*****Bl********** • • • GE! STARTING • 
: A~~Eflef~ : .. . ••••••••••••••••• 

x .•. 
Cl *• 

.• L~T •• •* Bl KEO *• YES 
*• RE RO •*• ••• 

*• Ft.LL •* .. .. .. .. 
• NO 

x 
*****Dl********** • • 
: GEM8iACAL : 
• LENGT~ • • • ................. 

x 
==~~;l'········~: ·-·-... ._·-·-·-~-· • REA~ LAST • • PRIM DATA • * P!E ORD * ••••••••••••••••• 

x 
*****fl********** 
• OECREAlE • • LAST PR llE • 
• DATA RE ORO • 
• NUMBER BY I • * FOR SEARCH • ••••••••••••••••• 
•••• . . . 

: Gl :"x: .... . 
POINT X 

*****Gl********** 
: T~E~Ee0mt~ : 
* IN * 
: mmL : 
••••••••••••••••• 

x .•. 
Hl *• .. .. 

x •••• • • 
• A3 * • • •••• 

.• FIRST •. NO 
*• BYTE •*• ••• *• PADDED •* .. .. .. .. * YES-

x .•. 
Jl •• .. .. 

x ..... • • • A2 * • • •••• 

.•KEY LENGTH •• NO 
•.GP!EATER Tt-AN •*• ••• 

•• 1 •• .. .. .. .. 
* YES 

x .•. 
Kl *• .. .. . 

•* REST *• YES. *• OF KEY •*• .x. 
•. PADDED •* .. .. .... 

• NO 

J •• • • * A2 * • • •••• 

x •••• • • * A3 * • • •••• 

: PbN~~l= 5lv : 
•LOG! !AL RECORD • 
• LENGTH • • • ••••••••••••••••• 

*****B2•i•••••••• • • • INCREASE • 
•LOG CAL RECORD • 
>COUNTER BY ONE • • • ••••••••••••••••• 

ic •••• • • 
• Gl • • • •••• 

•••• • • * AJ * • • •••• .· 
RETURN X 

*****Al********** * SAY~ CURRf NT • *LOG! A~ RE ORO • 
* AO R~SS N • 
:eL0~~012UolON : 
• •••••••••••••••• 

*****B3*i******** • STORE LOGICAL • 
• RECORD • 
• COUNTER IN· • 
• OTF TABLE • . .. ••••••••••••••••• 

RDLST X 
•••••C3********** . . . 
• SAVE • 
.• SEEK/SEAR(~ • 
• ADDRESS • • • • •••••••••••••••• 

x 
*****E3********** * ADO ONE TO • 
• LAST CYLINDER • 
: igmsfN~~~ : 
* NJMBER * ••••••••••••••••• 

x 
*****F3 .. ******** •ROEXCP OJ• ·-·-·-·---•-•-*-• : mM~r : 
• INDEX ENTRY • ••••••••••••••••• 

• •••••G3********** • • • PEST ORE • 
• SEEK/SEARCH • 
• ADDRESS • • • • •••••••••••••••• 

x 
*****H3********** * RESTORE • * ADDRESS OF • 
: Cf~ ~~:IN : 
• • ................. 

x ••J3••····· • • 
• • •J'I •• 
• • • • ••••••••••• 

****K3*!******* 
: toSJ~oll EM : 
* PflOG•UM * • •••••••••••••• 
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****Alt********* • ISAll LOAD • 
• INPUT 6D¥TPUT • 
• • .J~1~.v • .i~1 ••• • 

.. .. ,, ........ . 
• ISAM ~OAO • * REA * 
• SUBROU I NE • ••••••••••••••• 

.x ••••••••• •• 
EXCP X •••••84••········ * MOVE * 

: L~f&~Ahsr.U · : 
: TABLE TO CC.8 : 

••••••••••••••••• 

x 
*****Dlt********** 
: "B~&e~E\L : 
• S~EK/SEAPeH. • * AREA FOR • 
• RD DATA • ••••••••••••••••• 

x 
***Elt************ 

POEXCP ic •••••&5••········ * GET ADDRESS * 
: 18MU l~o : 
* fllOVE TO * • ccw • ••••••••••••••••• 

x ••••*C"ii••••······ • SET CCW • 
• COMMAND CODE • 
• Tl'l READ KEY • * AND DATA * • • ••••••••••••••••• 

x 
:····g~1·:······: 
• LENGTH Uo • * DATA LENGTH * 
• OF pqJll•E DATA • 
• RECORD * ••••••••••••••••• 

x 
*****E5********** . . . • * • * SAVf LENGTHS * 

••••••: ZEO~ mGS : 

• •••••••••••••••• • • ••••••••••••••••• 

;"··· ..................... . 
F4 •*••. *****F5*'******** .. .. . . . . 

•* t /0 *• NO * * SVC 1 * * *• COMPLETED •*••••••••"* * WA1T * * .. .. . . . . .. .. . . . . •• •• • • •••••••••••••••• • YES 

OT HERR X 
*****G4********** : ~5~ ClL\N : 
* SEEK,hARCH • 
• ADDRESS TO 0 • • • ••••••••••••••••• 

x .•. 
H4 *• 

•* TPACK *• ****H5********* • =~p 2~e=~PD ·=·~~ ...... x:cAL~f~R=o~VtNE: 
*• FOUND •* * * •• •• • •••••••••••••• .... 

• YES 

x 
••Jlt****"** 

• SET DASO • 
• EPP08 * 

• INDfCATOR IN • 
•1FYL~Nm~~1..0* ••••••••••• 

****K4•=••***** 
• SVC 11 • 
• TO PROBLEM • * PROGRAM * ................ 

•J~ 

RESET LIOCS 
ENDFL STATUS 
SWITCHES 
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••••AZ********* • • • SfBSETFI • • • ••!••·········· 
START X 

*****B2********** 
: 1m1~~m : * BASE FOR * * THJ S PHASE * • • ••••••••••••••••• 

i .•. 
C2 *• .. .. 

•: * T~~f *:.~~ • • 
*• OTF •* .. .. .. . . 

• YES 

BLDXCCllS ic 
:•••:of·~·:~;•••: 
• LfAb CCII • 
: CHt.M~i8~F : 
• • ••••••••••••••••• . . .x ••••••••••• 

ic 
*****f2********** 
• MOYE CCHHR • 
• FRC" LPDA • 
:To0~oy~MULo : 

• • ••••••••••••••••• 

. ic ••••-c;z•••••••••• 
•MOYE -EV LENGTH• 
•AND DATA LfNGTH• 
:roJo~nMAfLD : 

• • ••••••••••••••••• 
i •••• • • 

t A3 * • • •••• 

•••• • • * A3 * • • •••• 
x 

*****A3********** * HOVE ADDRESS * 
: oF ffi"cam : 

• • • • ................. 
x •••••83•••······· 

:Ae~5~ol:28(,~~\R : 
* TO 0 * • • • • ·····••II!••······· 

x . .. 
C3 •· •* *• ****C4********* 

.:· EXTENDING ·:.!~~ ..... x: 5¥~eie~~~CH : 
*• FILE •* * * .. .. . ..•....•...... .. .. 

• NO 

x 
*****03********** * SAVE. QJRRENT • 
:~ox'~:~sREi2RD: 
:aLof ~or2in;P : 
• •••••••••••••••• 

x 
*****El********** 
• STORE LOGICAL • 
ORECOPD COUNTER • 
• IN. DTF TABLE • • • • • ··•···•··•··•···•· 

x 
*****F3********** 
• RESTORE • 
• ADDRESS OF • * CCW CHAIN * * TO CCB * • • • •••••••••••••••• 

x 
**G3*****•• • • • • * • G4 • • • • • ........... 

···'"-~·=······· :,.oU~ .. 1 ~.i2 •• ..: • • ............... 

G4· 

RESETLIOCS 
ENDFL STATUS 
SWITCHES. 
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• ···~·1:•t6:~···. 
• 11RhE MACRO • 
• NEllKEY • ••••••••••••••• 

x .•. 
.•• ,.,~~·.. ••••82••······· 

•* DAH •• YES * RETURN TO • 

•· •• cf,~\ vrx, •• ••• ••••••• x: ==sa•l= : 
•.SMALi. •* *************** .. .. 

*NO 

x 
•***Cl********** 
: GEJ Hr.t OF : 

IJH=~=~~C2• .. ••••••• 
t UPDATE * 
•BLOCK POSJ Tl Oh • 

.... 
• • * A3 * • • •••• 

IJHMEXMY X 
*****Al•••••••••• * f!IOVE UD TO • * 256 BYTES * 
: iMf W ~~E:~o : 
•LOG. qco COUNT • ••••••••••••••••• 

.( 
•••••83••········ •I JHMRNBP OH* ·-·-·-·-·-·-·-·-· • UPCATE * * RECORD IC * • • ••••••••••••••••• 

x 

• 110RKL, Kly • * WORKL BL0Ck * 
::iilll~=.1~21~.: 

: R~loMf [~~TH :x· •• 
*****C3********** 
• MOYE MBBCC~H * * FP:OM SEEK/ * 
•SEAR CH ADO" TO * 
:~m,~R1~s.mA: . .. 

••••••••••••••••• 
¥~Ffft~~fi!: :••t t : t tttt t 

DMC3. D'412 : •• •·x:x·: DZ : 
• 0NH3 tttt X tttt 

IJ~JJ~!ott:tttttttt IJHMRTRNDz•*• *• 
: GET 1airels°F : YES •• •• • ••• 
• ANO GET • ••••• ERREXT•YES •• 

:· "llNhl"8~~ ! *• •· ttts • .- * ••••••••••••••••• x •••• 
ttttt t NO 
tOM t 
t A4t •• 

x • .•. 
El *• .. .. 

•* WAS *• YES 
• •• !"mu:acR~ •• •; ··: .. .. .. .. 

• NO 

x .•. 
Fl *• .. .. 

x ••••• tDM t 
• A3• •• • IJ~ENOFL 

.:· REW~T IN ·=·~~ ............... . 
*• FILE •* .. .. .... 

• YES 

IJllMFR~T X 
itGlttttttt 

• • TUii~ 2lf • • • 11'5 ON BR • 

•. R~gc1t~c •• ••••••••••• 

tttt•Hl•!•••••••• 
• REL2P'! • : 18sEt : 
• CONSTIN • • • ••••••••••••••••• 

:x •••••••••• : 

IJ~~~~1·! •••••••• 
• INfTJAhlfE • 

:LOfACf~Rlmo : 

• • ••••••••••••••••• 

IJHMM256 X ···•11·········· • VE ALh • • EIUIRE • 
•IYTSFR • 
• !KARA • 
• AR A • •••••• a •••••••• 

x •••• • • * AJ * • • .... 

I JHMOKi\i .i••••• 
• SE~/RESET • 

• DUPLICATE • 
• REYOPO BIT IN • 

• Tf TABLE • 
IF l-ENAMEoCI• • •••••••••• 

ic •••• • • •DZ • • • •••• 

••••••••••••••••• 

x 
IJHMOKFL •*• 03 •• .. .. 

• NO •* BLOCK •. 
•• ••• •*• FULL •* .. .. .. .. . ... 

• YES 

x 
*****E3********** 
: ms~b0g5~~ : 
o AND EXCHANGE o 
: I~~ m-Mfig'I: 
••••••••••••••••• 

IJHMOAOO X 
*****F3••••****** 
• GET ANO SAVE • 
• 1/0 AftEJ * 
• DATA ADBR ESS • 
•AS BL CK• 
• •osn JON • ••••••••••••••••• 

x 
•••••G3•••••***** : sflicm Tx;E : 
• BYTES YNTO • 

:mMHAwA: ........... ~ ..... 

IJHMl IOA. i •••••J3••········ • IJHMRCIC • ·---·-·--.-.-·---· * EXtP~ WRITE • 
• PRIM DATA • 

: •••• :1iJ:21 •••• : 

x 
•••••K3*•*•*****• 
=-.J~~~~!._...: 
• EXCP&llRITE • * PRIM DATA * 
o RE ROS * ••••••••••••••••• 

x • ••• • • 
• A4 * • • .. .. 
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•••• . . 
* A4 * • • .... 

x .•. 
A4 *• .. .. 

•* SHAPED *• MO 
*• TP.ACK •*•• •• 

•• •* .. . . .... 
* YES 

; ..... 
*0111 • 
* F2* .. . 

x JJHMPOTK .•. 
84 •• 

•* •• ••••85••······· •• EHD *• ~10 • •u:ruq~ TO • *. OF SHAPED •*••• ••• •• X* DR:OBLEM * 
• • TP.ACK •• • DR:Qr,qAM • *• •• • •••••••••••••• . ... 

• YES 

i 
*****C4********** * TJHMWA!T llM.* ·-·-·-·-·---•-*-• * WAIT FOD. 1/0 * 
:T~~~p~~~EE:~811 S: 
·········••••111•111• 

• •••••04********** 
: u:~t~eoif~ : 
* FIELD AHO * 
• SET F CODE • 
• TO x•r;:e• • ••••••••••••••••• 
•••• 
*DM * • * K2 *•X• • • .... . 

IJHMNOTK X 
*****E4********** 
• UPDATE LAST * * TP.A,C.K INDEX * * HR AND DI.TA * * lENttTH IN * 
• COUNT FIELD • ••••••••••••••••• 

IJHMIXOA X 
*****f4********** 
:,~vlo~~~l"~n : 
: ~B AP~~ B4lA : 
* TYPl ,0 X1 18 1 * ••••••••••••••••• 

x 
*****G4********** : Sf6 m Tx;E : 
·~YTE~ rNYo ~AVE• * AP.EA TO * 
o INDICATE T ! • • •••••••••••••••• 

•••• • • • n-; • • • •••• 
I Jl-fl4NWTK fc 

•••••D~•••••••••• * STORE ,.F.W * * Tct ACK NUJ•ll)f. ct: * 
*IN SEEK/SEAQCH * * tiOOqESS * • • • •••••••••••••••• 

• *****E5********** 
• SE1 DRJME * 
• DATA ct:Ecoqo • 

: 1 ~DaGms~a·~ .. : 
• • • •••••••••••••••• 
•••• *"" • . • oz •.x • • • .... . 

IJtllCD~TA X 
*****F5********** : r;i6o:~s;~~£ti0 : 
* OlTA lEN':T~ • * !N fOAREAl * 
* tDUNT FIFLD * • •••••••••••••••• 

ir •••• . . 
• n2 • • • •••• 

* Hl!i 

x 
*****H4********** * IJt4M! INA * ·---·-·-·-----·-. * WP. ITE TPACK • 
*INDEX NOR:MAL + * 
•OVERFLOW EHTOY • • •••••••••••••••• 

ir .•. 
K4 *• .. .. 

•* LAST *• 'YES 
··.~2vl~~&~Cll~·•*•••: 

•• •••• •• x * NCI *•*** 

I 5-.0D MAC•f DARA•ETER 
OPTIOO<~ TH ~ DEf.l~ION 
OOF.S NuT A PDF.AR IN AN 
ASSE•8LY Ll~TING 

• *014 • 
• IJHMCLND • Al* x •• •••• • • • • 05 * • • • ••• 
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Chart Dft. ISll! LOAD: IBITE Macro, HEIKEY (Part 2 of 4) 

••••• 
•DL * * K4* •• • 

Jl'MCL~D X 
*** .. *Al********** • • • POINT TO • 
• LAST C¥l INDER • 
• INDEX P ECCRD • • • ••••••••••••••••• 

x 
*****Bl********** * SET RCD TYPE * * LOCATED f5 * 
•BYTES INTO SAVE* * AREA TO JNDJC * 
*CYLINDER INDEX • ••••••••••••••••• 

x ..... , .......... . 
•IJMMCMIOR Ch• ·-·-·-·-·-·-·-·-· •NR !TE CYLINDER • * INDEX NORl4AL * * ENTRY t ••••••••••••••••• 

x .•. 
01 •• .. . . 

• :· ~~~J~: ·=·~~--•• INDEX •* .. .. .. .. 
• YES 

x 
*****El********** • MOYE ADDl'ESS • 
• OF CYL INCER • 
• INDEX TRACK * 
: i~Tl'Mr~... : 
••••••••••••••••• 

x 
*****fl********** 
• SET F CODE * 
• TO x•oz• liND • 
•~O INTER TYPE TC• 
! X'Al'~·A;~a·,: 
••••••••••••••••• 

IJ..,,SPNT X 
*****Gl********** • SET PO INTER • 
• TD LAST • 
• "ASTER INCEX • 
• RECORD • • • ••••••••••••••••• 

ii 
*****Hl********** 
: SfT c:~~o Tr;e : 
•BYT~S INTO SAVE• 
• AREA ·TO INDIC • 
• llASTER INDEX • ••••••••••••••••• 

x 
:~~::tA::•••··~:: •-*-*-•---·---·-· • WR !TE MASTER * 
: INDEMR~MAL : ................. .... . . 
•OM** .x••••••••••• 
• J4 •.x. • • •••• • 

IJt-ft.:~~~1•~•••••••• 
OIJHMUPDT C~• ·-·-•-•-*-*-*-•-• • UPDATE PRJME • 
: D1J"R:83'11U : ••••••••••••••••• 

ii •••• • • * A2 • • • •••• 

•••• • • 
• A2 • • • • ••• 

IJHMNXPK X 
*****A2********** •STORE UPDATED fil* 
•NUMllEF AND BEG.• 
•ADDR "CF VOLUME • 
•TO SEEK/SEAOCH • : .... ~~~~~~; .... : 

IJHMNXCL X 
*****82********** 
• UPDATE LAST • 
• Tl ADDRESS • 
: F~mKA~~DW : 
* HR TO ZERO * ••••••••••••••••• 

ic .•. 
C2 *• .. .. 

•* RPS •· ND *• TYPE MODULE: •*• ••• .. . .. .. .. . ... 
• YES 

. . xx .......... . 
••••• till • 
• f5* •• • IJHMRSTR 

!***: ~FERg=~~~ 
* * :• OLA4• ONF 3 

• 
x 

IJHMPOTK •*• 
F2 *• .. .. 

•* EttO OF *• NO 
•• PRl,E DATA •*•••• 

*• TRACK •* .. .. .... 
• YES 

x ••••• *Dl * 
• DZ• •• • 

X IJHMRTRN 
*****G2*******·*** •I JHM~All DM• ·-·---·-·-·-·-·-· • WAIT AND TEST • 
• FOP ERRORS * 
• IF PEQUIRED • • •••••••••••••••• 

x 
*****H2********** • • 

IJHENDFL X 
*****A3********** •IJHMWAIT OM* ·-·-·-·---·-·-·-· • WAIT ANO TEST * 
: WR~~mD : • •••••••••••••••• 

••••• 
•OL * 
• 02• •• • 

x •••••A4••••······ 
: : E~~~~TE : : 
* * ERP.OP * * * * ~OUT!NE * * * • * • ••••••••••••••••• 

x .•. 

•A5 . 
! S .. 00 KACRO Dl,RAflETEA 
OPTION. THIS OECISICN 
DOES NOT APPEAR IN AN 
AS~EMBLY LI STING. 

IJHMFXSS i 
•••••83********** O!JRMRC ID DN* Bit *• **85******* 

•* *• * TURN OFF * ·-·-·-·-·-·-·-·-· * UPDATE * 
• •ECORD JC • 

*• OP •*•••••••• X* EIU~oP BIT N * •* SK IP , *• YES * UNRFC. DAiD • 

•. IGNORE •* * DTF TABL • 
*• .• •IF llEOUillED• • IF •EWIRED * ••••••••••••••••• *• •.•. . • •••••••••• 

IJHMRDNR X 
*****C3********** * MOVE 110 * 
• AREA ADOR ESS • 
• TD CCW DATA • 
• ADDRESS FIELD • • • ••••••••••••••••• 

x ••••• !°'62: *. • 
IJHllRTPN 

****E3********* • ISAM LOAD * 
• WRITE RECORD • 
• SUBROUTINE • ••••••••••••••• 

*NO 

x 
••C4******* * TURN OFF * * UNP.EC. DASO * 

• EP.ROR BIT IN • 
• DTF TABLE • 
•IF REOUIPED* • •••••••••• 

**** : REFEPENCES 

: • : •.x; i~e2, oaeji .... . 
IJHMRTDY JC 

• 

***D4************ 
• SVC 0 

EXCP 

• •••••••••••••••• 

. . • x ••••• •••••••••••••••••••• 
[JHMEXWT i 

*****f3********** •IJMEXCP DP• •-•-•-•-*-*-*-*-* * EXCP * 
• WRITE RECORD • • • . ............... . 

****f4********* 
: 1scMOAD : 
* SUBROUT!NE • • •••••••••••••• 

. . ••• •••••••• •••••••••••••• x • 
IJlflllAIT X 

*****G4********** • • • • * * SYC 1 * * • • .,.,T •• 
* •IF REOUIPED• * • • • • ••••••••••••••••• 

x .•. . .. 
H3 *• H4 *• 

•* TRACK *• •* *• 

.... . . . . 
• cs •.x. . . . .... . 

!JH"LEAV X 
:···*Cf~ :c·;;····: 
* JN * * SEEK/SEA•CH * * ADORE SS • • • • •••••••••••••••• 

le 
****05********* 

• RETURN VIA • 
• I JfllLNKA • • • • •••••••••••••• 

IJHNEREX •4'G!li•••••• * TURN ON * *IJNCIJROECTABLE* 
• • • X* !>ASD fRROR • 
• • BIT IN OTF * 

* TABLE • • •••••••••• 

ii . ...... , ........ .. 
: 1lm :~EA : 

YES •* OVERRUN *• NO •* ERRE:XT *• : s~rsE DI~6 : 
• MAIN ¥iClllAGE * 

• DATA FIELD • :····~~ ,~£~OR~ •. •x •••••••• • ••• • .z1s .• ·• 
• • ••••••••••••••••• x ••••• 

•DL * *DZ• •• • 

.. .. .. .. .. .. . ... 
* NO * YES 

li .•. !JHMRTRN 

••••JJJ ....... 
ic 

•*• J2 •• .. .. 
•* RPS *• NO 

*• TYPE MODULE • *• •. • .. . .. .. .. 
•·.·~es 

le 
**K2******* . . . 

•AR UMENt F ELD • •• x. • ~ET SECT~R • • 
•I OD3 DO• • . . . 

••••••••••• J( ••••• 
•DL * I JHMNDTK • E4* •• • 

: RE~~2N : · ... ,~~~~='*···· 
.J4 •• .. .. 

•* 010 *• YES • * • AN ERROP. •*•••••• *• OCClM •* .. .. .... 
• 1111 

x • ••• • • * C!li * . .. •••• 

• ADDRESSES * 
* • ••••••••••••••••• 
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****Al********* * ISAM LOAD * 
* WRITE TI * * SUBROUT !NE * ............... 

****A2*•******* * I SA"1 t.OAO * * UPC.ATE CCHH * * SUBPOUTt NE * ••••••••••••••• 

****A3********* * ISAM LOAt * 
* U00AT E RCC IO * 
• suaqour INE • . ............. . ****A4********* * lSAM LOAD * 

* WPJ:EM~ * * SUBPOUTHIE * . ............. . 
.•. . . .. . . . . x: 

IJHHTINR X IJHHIOPB X : I JHHRNBD X IJH"4CHWP X 
*****Bl*******•** * IJHl4IOBP ON* ·-·-·-·-·-·-·-·-· * MOVE ANO * * INCREASE * 
* PECORO JO * ••••••••••••••••• 

x 

*****82********** 
*MOVE CCHH FROM * 
* COUNT FIELD * • 
* IN l/O AREA *•••••• 
•TO SEEK/SEARCH * 
* ACOR * ••••••••••••••••• 

•*. I JHMSHRO 
c 1 • . ••••:te2••········ •* LAST *• •IJHM~AJT D~* 

•* TRACK *• YES •-•-•-•-•-•-•-•-• *• INDEX TRACK •*• ••••• ..,X• WAIT FOR 1/0 * 
*• JN CYL- •* * COMPLETE ANO * 

*.INDEX•* •TE ST FOR ERRORS* .. .. . ............... . 
* NO 

x •••••01••········ * IJHMEXCP OP* ·-·-·-·-·-·-·-·-· •WRITE UNSHARED * * TRACK INDEX * * ENTRY * ••••••••••••••••• 

x 
*****El********** * UPDATE TRACK * * INDEX TRACK * 
* ANO RECORD * * NUMBER * • • ••••••••••••••••• 

x 
•••••02••········ * SAVE CURQENT * * RCO. NO. , t /C • * AREA KEY POS. * 
• MOOIFY VERIFY * 
• ANO PEAD CCW * • •••••••••••••••• 

x 
*****E2********** 
•IJHMEXCP OP* *-·-·-·-·-·-·-·-· * WRJ TE SHAREO * 
• TRACK INDEX * * ENTRY * • •••••••••••••••• 

: x •••••••••••••••••••••••• : 

x 
****Fl********* * RETURN * * VIA * . * JJHLLNKB * ••••••••••••••• 

****Gl********* * ISAM LO.ID * 
•UPDATE AODRESS * 
• SUBROUTINE * ••••••••••••••• 

IJMMUPDT X 
*****Hl********** * DECREASE * 
•CONTROL PO INTEU 
• ANO AOOR ESS • 
* POINTER • 
• IF REQUIRED • ••••••••••••••••• 
•••• . . . 

• J 1 •• x. • • .... . 
IJ~HINCR X 

•••••Jl•••······· 
• INCREASE • * CURRENT * * FIELD * 
* BY ONE * • • ••••••••••••••••• 

*****83********** * UPDATE * * ciecocio NUMBER * 
* BY 1 A~D * * STORE IN * 
* COUNT FJELO * 
***************** 

x ••••c3••······· * RETURN * 
* VI A * * IJHLLNKA * ............... 

****E3********* * ISAM lOAC * 
* UPDATE PC * 
* SUB~OUT I NE * ............... 

x 
IJANRCIO •*• 

F3 *• 
•• *• 

*****B4********** * HOVE CCHHP. * 
* OF LAST H'/Cl * 
* ENTP.Y TO * * COUNT F!F.LO * 
* OF !/O APF.A * ................. 

x 
*****C4********** * IJHHIOBP ON* ·-·-·-·-·-·-·-·-· * MOVE AND 1111- * 
•CQEASE Aoo0 esc; * 
*IN COUNT F!ELO * 
***************** 

x 
*****04********** * [JHHEXCP DP* ·-·-·-·-·-·-·-·-· * WD!TE * * MJ/C 1 ENTPY * . . 
•••••••********** 

x 
*****E4********** * SET ADDRESS * * PO INTER TO * * LAST HJ/CI * ENTRY . 
***************** 

x .•. 
f4 *· 

•* HEXT *• 
•* JO.IREA2 *• NO .•TO. LA~T OP. *• NO *. LAST P.ECOP:O •*•••• *• = YES •* •••• 
*• •* 

*· ·* •• •* * YES 
x 

***** *OH * * f2* •• 

*• OH •* 
•.TPACK.• 

•. ·* * YES 

x 
• IJHHPOTK x 

*****G3********** * MOVE RECORD * 
•NUMBER FROM 110• * A~EA Cll.JNT * 
*Fl ELO TO SEEK/ * * SEAR CH ACOR * ••••••••••••••••• 

x 
*****H3********** * UPOAT E RECORD * 
* NUMBER ANO * 
* LAST PRIME * * DATA RECORD * 
* NUMBER • ••••••••••••••••• 

x 

.•. 
Git *• •• *• 

YES •* LAST *• 
•••*. P.ECOPO ON •* 

*• TPACK •* 
*• ·* *• •• x •••• . . * NO 

* J 1 • . . .... 
x 

*****H4********** * SE! CONTROL * 
• P01NTEP TO .. 
* MI/Cl ADODESS * 
* CON"!P.Ol F!ELO * . . 
***************** 

x .•. 
J4 *· ·* •• •••••J3••········ * MOVE MSBCCt-'H * 

* FROM SEEK/ * 
•SEARCH AOORESS * 
* TO LAST PR JME * 
·~co AOOR FIELD. • •••••••••••••••• 

•* LAST *• fllQ • 
t. TPACK OH •*• • X. 

* .CYL JNDEP. • * 
•• •* *· •• * YfS 

x .... 
x 

***** •o• * * Kl* •• . 

. ... . . 
* 6'> • . . .... 

!JM'4ZADP X 
*****135••········ *!JHMUDOT ON• ·-·-·-·- .... -·-·-·-· * 'NC 0 ~A~E ADDO * * QF LAc;r * * M!/C! E""T"Y * 
***************** 

x ... 
C5 *• 

•* *· •* oo~ *• NO 
*• TYDE Ml"JOULE •*• • •• •. ·* 

-4!. ·* •. ·* * YF.S 

x 
**O'> ******* * SE"! 141 nQ * * CI SH'TIO,_t * * APr.U~EN! * 

• ( 4 QQ 51 • 
* Tl) l'ERf"J • ............ 

. . 
• Y,. • • • • ••• • •• 

x 
****F.5 ********* * qETURN VIA * 

* t JHLL..,KB * . . 
••••••••••••••• 

• • • 85 * . , . t JMMNOCK 

x 
****Kl********* * RETURN * * VIA * * IJHLLNKA * ••••••••••••••• 

x 
****K3********* * RETURN * * VIA * * IJHLLNKA * • •••••••••••••• 

.... 
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Chart DP. ISAM LOAD: WRITE Macro, MERKEY (Part 4 of 4) 

****Al****••••• * ISAM LOAD * * INPUT /OUTPUT • * SUBROUTINE * ••••••••••••••• 

IJ~HEXCP X 
*****Bl********** • • * MOVE LOGICAL * * UNIT FROM • * ENTRY TO CCB * • • ••••••••••••••••• 

x 
*****Cl********** * HOVE CELL * 
• NUMBER 1ee1 • 
•TO SEEK/SEARC~ * * ADC!-tESS * • • ••••••••••••••••• 

x 
IJHXAPS •*• 

DI *• .. .. 
•* ~p S *. NC 

*• TYPE FILE •*• •••. ••••. ••••. ••••••• •••• •• •• .. .. .. . . .. .. 
* YES 

x .•. 
El *. *****E2********** .. .. . . 

•* Hl-INOEJI: *. ND * SET * • 
•.SEPl/ICE TYPE ••••••••••X* ALL Tt4REE • •• x. 

•.SUPPORTS •• • ~PS ccw•s • 
*• PPS •* * TC ttOP * •• •• • •••••••••••••••• * YES 

x ••••• 
*Dflll * 
• 04• 

x •• • IJH~•TRY 
IJ •XRPSO •• • IJHXERR 

Fl *• 
•* *• ****F2********* 

•:* r~!'ofi 1 ~o *:.~~ ...... x: iX~c~~ : .. .. . . •• ·'* ••••••••••••••• .. .. 
* YES 

x 
*****Gl********** 
• PUT REOUUED • 
*SECTOR ARG~MENT• 
: AR~~5s~en&~ : 
• ccw • ••••••••••••••••• 

x 
*****HI********** 
• PUT REOUIREC * 
•SECTOR ARGUMENT• 

:A.A~~NiEm~o : * NUf"BER l t ••••••••••••••••• 

x 
•*• lJHXRPS4 

Jl •• •••••J.Z••········ .. .. . . 
•* HI-INDEX *• ND * R~BUILD RPS • 

•·.~l~i~SRllP~•·*••••••••x: c~:c~'Nti~~~ : 
*• RPS •* t t 

IJHMRTRV 

•• •• • •••••••••••••••• * YES . . xx· ....................... . 
••••• 
•DH * • 0'9• •• • 
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Chart EA. ISAM ADD: 

••••Al********• : .. m~ mRO : • • ••••••••••••••• 

WAITF Macro (Part 1 of ~ 

•••• • • . , ... 
• • •••• 

x 
•••••4~·········· •t J'°'AC99K fhlll ·-·-·-·-·-·-·-·-· * E'ICECUTF * 
: ~t~k~~I~ : . ................ . 

•••• 
•EE * • • J3 •••• 

:. •• • x 
IJHCIUTF •*• IJHCWAT8 •*• IJHENOTE •*• 

81 •• 82 •• 83 •• 

• ••*ERR EXT *••. YES •• ·t·,~5:~thZ• *• YES •• ·• HOlD *••. NO 
•• •YES •••••••••• x•.IND CATED JN •••••••••• x•. • YES •••••••••••••••••••• * • •A2 •* *• OTF • * *• *A2 •* *• •* •.TABLE.• *• •* .. .. .. .. . ... 

• NO • NO • YES 

IJHCW-TB X 
-*****'Cl********** 
*IJHCIN IT ·eG• •-*-•-•-·-----·-· • INITIALIZE * 
*P81NTERS 1'0 PH• 
• F OTF TABLE • ••••••••••••••••• 

x 
ff ·•· •. 

.• ·f fi"~fL*••. YES 
•.IND CAtEo°'IN •••••• 

*•f!F TAB~J·• .. .. 
•NO •• ! .. 

•EE * * H3• • • • IJH!ER2 

IJHECONT X 
:t:eilii**••·::: .,_._._ ._._ ._·-·-· 
• INITIALIZE • 
•POINTERS TD PTS• 
*OF OTFIS TABLE • ••••••••••••••••• 

:x •••••••••••••••••••••••• : 
IJHAWTNK X 

•••••FZ********** 
•IJHAOAFL EG* 

x x .•. . .. 
C3 •. Cit *• .. .. .. .. 

•* E!UtEXT *• YES YES •* ERP.EXT *• 
*• OTF •*•• •••••••*• O'!F •* •• •• *• •• 

•• •••• •• x •• •••• •• 
•NO ••••• •NO 

•EF * 
x * JL• •• . ••••• 

•EF * * Al* • • 
IJHEUSER 

• IJHSER2H 

•••• • • * E3 * • • •••• 
IJHAA23 X 

:r~=:ia::·· ··~it: ·-·-·-.---•-•-*-* 
• SET UP RECORD • 
•LIMITS FDR NORM• 
•OR SHARD DO TftK* ................... 

IJHANDtllO X 

x . .... 
*EE * * H3* . . 

• IJHSE•2 

•••• • • * E4 * . . 
•••• 
x .•. 

Elt *• •* PP.!ME *• 
NO •* DATA *• 

• ••*• tN CORE •* 
*• ADD •* .. .. .... 

* YES 

·"··········· 
IJHAPRM4 X 

*****F4********** 

. ... 
•Ef\ * • • 01 •• x. • • .... . 

! JliAA26A X •••••flc;•········· * 6U~LO TIC * 
Ill TIJ "O!TE CC.. • * CliA!N !,. * 
* DTF '!ABLE * • • • •••••••••••••••• 

' ••••ite-;•········· •tJHAtr.mo F.M• --·-·-·-·-·-·-·-· * EXCP• WU'T • * -ND TEST * 
• FO~ e•u•o•~ • • •••••••••••••••• 

; 
*****O'i********** 
1111 J .. APDllll fD• --·-·-·-·-·-·-·-· * lOtFY CCW * * HAYN tF * * ECE~SilDV * • •••••••••••••••• 

ic .•. 
Fili *• .. . . .. ***fl********** * GET A~RESSES • * OF I AREAL, * * WORK 1 ANO * .......... -·-·-·-·-· 

:·•: RmRm~T : 

*****F3 .. ******** •IJHADMCD EJ• ·-·-·--_._._._._. 
* CAL~LATE • •DVERFL RECORD* 
o AD ESS • ••••••••••••••••• 

: ·~Olli~~·~~ : 
: RE~R~i~~FT : 

• :• ,.S&~D ·•:.~~~-* KEY REA * • • ................. • • RECORD * 
• ••••••••••••••••• 

··~· . • • * FZ * • • 
x .•. 

Gl *• .. .. .:· :s' ·:.~!~. .. .. .. .. .. .. x 

•••• 

• NO ..... :e:,.: 
•• • • IJHMIUA 

•••••H1•i ....... . 
:1=xmfi~R: 
:To 5i&~mr~~ : 
• • ................. 

x .•. 
•*~At·. 

.•,ODITISN TD•. YES 
*••. R 1:fEAATA •* •*• ••: .. .. . 

•• •• JC 
•HO **** 

IJH~lll.t 1•! ....... . 

• • • EJ. • • •••• 

i 
:r~:gi~·····::: ...... ._._._._·-·-· 
:'iT T~~M~Ex: 
• ~D ADDRE!,IS * ............ , .... 

ic . ...... , ...•...... 
: HT cDRimN: 
• 1118 1 ~no• To • 
: llR hl~ACK : ...... i •••••••••• 

i .•. 
IC.2 •• .. .. • I JHAOMCD EJ• ._._._._._._._._. 

• GET NEii • 
•OVERFLE AECDRt• 
• AD ESS • ............... •* HOLD *• HO 

•••• ·:11 ....... . .. .. .. .. 
•YES 

i ••••• 

IJHAA25 X 
*****G3********** 
•IJHCILDl EK• ·-·-.-·-----·---•eu2LO CCW CHAIN* 
• T SEARCH AND * 
• R AD PD TUCK • ••••••••••••••••• 

i 
*****H3********** • • : ~n~ia~~ : 
• • • •••••••••••••••• 

•••• •EB • • * K3 •.x • • • •••• • 
IJH~iH~1e3iJ ....... . 

* 1:1 PRl•E * : I tc;•Cfi1 : 
•TO E ~!.'\!A"H • * AB&i'" * . ............... . 

x :1JHSER2H .. ~ .. :E~=I JHSER2 

J •• 

234 
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• F2 * • • .... •EF • 

• Al* •• • 

• • • 
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• • * E4 * • • .... 

• • • •••••••••••••••• 
•••• 

*• •• .. .. . ... 
*NO 

x ••••• 
•EE * 
• 143• •EM * • • Gl •.x. • • .... . 

!JHAott"e X 
• • • IJM~FR2 

IJHAPPM7 X 
*****G4********** 
• IJHAPP Ml EP* ·---·-·--------· • •DDIFY CCII • 
: ~~mJfv : ................. 

••••• r;, •••••••••• 
* !ttt•EASE SEEK • 
* AOO•fSS 8Y * 
111 NUltBE• f'F * 
: RF.~~q~~.60 : 
• •••••••••••••••• 

x '• !JHACTET .i. 
..5 •• •••••H4********** 

• 9Ul~D TIC • 
• TO p AO cc~ • • ~I] •• ·• Ui"' *· •• 
: fi~ ~.R'E : ••••••*• •• W~~:!;~~N.••* 
• • ••••••••••••••••• 

•••• 
.. .. 

*• •• * Y'!S 

* REFED~NCr * * • 
~J2, ·UJi : '"• •.x. .... . 

*****J•*!******** I Jti~=~~J-;*~******** 
*1JHA IDOP E•• • A!_l9. KEY • 
•-*-*-*-*-*-*-*-* : a~f ~~ J8 ! : e:~;• T:ttT : * !OAftEAl * 
• FOR ER~OR S • • * ................. . ............... . 

x . .. 
K4 •• .. .. .:· "~gmo ·:.~~-.. .. 

•• •• Tc ··.·Ho ••••• 
• *Efl * • 1JHAAZ~ * A2* x •• .... . 

• • 
• AIJ * • • • ••• 

ic • •••• •E• * 
• AI• • • • IJMH2? 
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••••• 
•EA * * J5* •• . 

IJtiAA27 i: 
*****Al********** 
* • * * * * SVC at * * * *FPEE PRl"1E * * * •CATA TRACK * * * •If REOUIREO* * ................. 

ic 
*****Bl********** * IJHAOSOU El-* 

••••• 
•EA * 
• K4* • • • 

IJHAAZ6 X 
*****AZ********** * GET KEY * * lENGTH-1 TO * * CHECK * * OU Pl !CATION * * Of KEYS * . ............... . 

ic 

•A::S 
!SMOD MACRO PAQAMETER 
OPTION. THIS DECISION 
DOES NOT APPEAR IN 
AN ASSEMBLY LISTING. 

•*• IJHAPRM6 
BZ *• *****83********** •* *• *ADO PR !ME DATA * 

. .... 
*EA * * Gl* • • . 

IJHAQUA X 
*****A4********** 
• IJHACOTP fl* ·-·-·-·-·-·---·-· * SF.T UP PECOPO * 
•LIM!TS FOP. NOQ"I* 
:t:QP SHAPO PO TP.K* 
***************** 

ic .•. 
84 •• 

•• *• ·-·-·-·-·-·-·-·-· * WRITE NEW * •* DUPLICATE *• NO * RCD FORMAT * •* PP.JME *• YES 
*• KEYS •*••••••••X* CKL+BLKSZ-t8) * *. DATA TRACK •*•• •• * OVERFLC 1t1 * *• • * * TO I OARE.IL • * RECO~O * *• •* * POINTER * ................. .. . . . ............... . 

* YES 
**** 

*• FULL •* .. .. 
*· ·* * NO ' **"'** 

*ED * * 81• .. . 
ic 

*EN * • * El *•X• • • .... . x x ! JHAE"!'Fl 

*****Cl********** 
•IJHAUMTO El-* ·-·-·-·-·-·-·-·-· * BUILD TPACK * 
*INDEX OV'ERfLOi. * * ENTRY * ................. 

x •••••01••········ •JJHACBKI El* ·-·-·-·-·-·-·-·-· •GET PO INTER ANO* 
* 1-IGH KEY FOR * 
•NORMAL TI ENTR 'r* ................. 

ic 
*****El********** * JJHCBLOl El<* ·-·-·-·-·-·-·-·-· *f!LD CCW CHN TO * 
*WR IT E COCR r NRL * 
*AND OVFL ENTYS * ................. 

x 
*****fl********** * SET RCO TYPE * * ANC OPERATION * * INDICATOR TO * * WRITE TR.ICI<. * * INDEX RCO * ••••••••••••••••• 

x 
•••••Gl********** 
• IJHA IOOP E~• ·-·-·-·-·-·-·-·-· * EXCP, WA IT * * AND TEST * 
• FOR ERRORS * ••••••••••••••••• 

1JHAPRM5 X 
*****CZ********** 
*IJHAPR ... S EP* ·-·-·-·-·-·-·-·-· * MODIFY CCW * * CHAIN IF * * NECESSARY * ................. 
•••• . . . 
* * •.x. . . * REFERENCES 

TC EB02: .... . EC03, EGFl 
ENC4 

I JHACOUP X 
**DZ******* * TURN ON * * ShITCH TO * * INDICATE * 

*DUPUCATE KEY* * SENSED * ........... 
ic 

*****EZ********** 
•MOVE LAST OYFL * 
* RCD ADOR TO * 

••••••*LAST JNOEP OVFL* * RCO ADOR IN * * OTF TABLE * ................. 

••••• 
*EA * 
• E4* •• • 

ic .•. 
G2 *• .. .. 

•* UNBLOCKED *• YES 
*• RECORDS •*• ••• .. .. .. .. .... 

• NO 
x ..... 

:x. ······· .. : •EC * 
• A3• 

x .•. 
Hl *• .. .. 

•* HOLD *• NC 

ic 

.. 
• IJHAAZ6 

*****H2••******** 
•IJHACOBK EM* 

*****C3********** 
*IJHAASF EL* ·-·-·-·-·-·-·-·-· * EXCHANGE KEY * 
•DATA IN IOAREAL* 
* AND WORKL * 
***************** 

x 
*****03********** 
•OECR.NUHBER OF * * RECOQOS TO BE * * READ ANO MOY€ * * LAST JOARE•l * * KEY TO KEYAQG * . ............... . 

x ••••• 
*EA * * B5* .. 

* IJHAA26A 

IJHAEBFL •*• 
C4 *• 

•* *• 
YES •* UNBLOCKED *• .. •*. P ECOP.OS OR •* 

*• FILLED •* 
*.BLOCK•* x ..... 

*EC * • 84• . . *· .• * NO 

• IJHAUNB 
ic 

•••••04••········ * 1JHCBL01 EK* ·-·-·-·-·-·---·-· •BUILD CCH CHA !N* 
* TO READ L!ST * * PR 1HE DATA * . ............... . 

ic 
*****E4******"'"'** * SET P.CO "!'YPE * * ANO OPERATION * * INOICATOP TO * * PEAD DATA PCO * • • ................. 

ic 
*****f4********** 
• 1JHA lOPH EM* ·---·-·-·-·-·-·-· : A~~C~~S~Ai6R : 
* EPPOPS * . ............... . 

x .•. 
*****G3********** G4 *• 
•IJHACOBK EN• •* PRIME *• •-•-•-•-*-•-*-*-* NO •* DATA *• * EXECUTE *X••••••••*• IN COP.E ADD •* * DE8LOCKING * *• SPEC •* * SUBROUTINE * *• •A3 •* ••••••••••••••••• •• ·* 

•••• . . . 
• • X• C5 * . . 

•••• 
*****H3********** 
*IJHCBLDl EK* ·-·-·-·-·-·-·-·-· 

* YES 

x 
*****H4********** * IJHACOBK EN* 

•. =YES •*• ••. ·-._·-·-·-·-·-·-· * I NSEPT RECORD * ••• X*BUILD CCW nAIN* ·-·-·-·-·-·-·-·-· * EXECUTE * *. •A3 •* .. .. .. .. 
* YES 

x ••••• 
•EF * * Al* •• . 

IJHSERZH 

x ••••• 
•EE * 
• H3* •• • lJH ~ER2 

* ON PRlfllE * * DATA TRACK * ................. 
ic 

J JHACTET • *• 
JZ *• .• .. 

•* LAST *• NO • 
*• RECORD •*••• ••. 

*• UPDATED • * .. .. .. .•. 
* YES 

x ••••• 
*EA * • J5• •• • IJHANEOT 

* TO READ NEXT * * ?RIME DATA * • •••••••••••••••• 

x •••••J3••········ * SET RCD TYPE * * ANO OPE RAT JON * 
* INDICATOR TO * * READ DATA RCO * • • ••••••••••••••••• 

x 
*****K3********** 
•JJHAIOOP EM* ·-·---·---·-·----• EXCPt WAIT * * ANO TEST * * FOR ERRORS * ................. 

: IJMACGTO x ••••• 
•EA * * K3* •• • 

* DEBLOCKING * * SUBPOUTINE * ······•·•········ 
x 

•••••J4••········ 
•IJHCBLOI EK* ·-·---·-·-·-·-·-· *BUILD CCW CHAIN* 
• TO WRITE ANO • * VER YFY PO PCD * ••••••••••••••••• 

x 
*****Kit********** * SET RCO TYPE * 
• AND OPERATION • * INDICATOR TO • * WP ITE PRIME * * DATA RCD * ................. 

x •••• . . 
* A5 * • • •••• 

. ... . . 
* A5 * • • • ••• 

ic 
*****4'5'.********** 
*IJHAJOQD EM• ·-·-·-·-·-·-·-·-· * exco, WA'T * 
* ANO TEST * * fOQ fllQORS * ••••••••••••••••• 

ic 
*****R5********** *! JHACUPP EJ* ·-·-·-·-·-·-·-·-· * IJDr)ATf PRJHE * 
* OATA DECO~O * * COUNT * . ............... . .... . . . . 
* C5 "'• x. . . . .... 

ic 
*****C5********** * * •• * * 5VC 16 * * * * FQF.E OATA * * * * TQACK * * • • • • . ............... . .... 
*Ef. * • * H4 *• x • . . .... . 

JJHAEFXO X 
•••••o~•••••••••• . . 
* lr40VE KEY * * ANO POINTER * * TO WORKL * • • ................. 

' *****E5********** 
•IJHA4i~ EJ* --·-·-·-·-·-·-·-· * MOYE PTA FPCH * 
*LAST TJ NORMAL * 
*ENTQ. TO IOAQEAL* ••••••••••••••••• 

x 
*****FS ********** 
•IJHCBLDt EK* ·-·-·-·-·-·-·-·-· •BUILD CCW CHUN* 
•TO Wit! TE TRACK * * INDEX ftftRI ES * • •••••••••••••••• 

x 
*****G5********** * SET RCO TYPE * * AND 09EqATION * * INDICATOR * * TO WRITE DATA * * QCD * ••••••••••••••••• 

x 
*****H5********** 
*IJHAIOOD EM* ·-·-·-·-·-·-·-·-· * EXCP. WAIT * * AND TEST * * FOR ERRORS * ••••••••••••••••• 

x 
•••••J5••········ * • • • * * SVC 36 * * * •FREE tftDEX * * * * TqACk * * • • • • • •••••••••••••••• 

ic 
*****K5********** 
• SET qco TYPE • 
• AND OPE RAT! ON * * INDICATOR TC * • qeao MASTE!:t • 
* INOEX * ••••••••••••••••• 

:1JHAEMCl 
x ••••• *EC * * Al* •• • 
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***** * * 
* ** •• • 

IJHAEHCl X 
*****Al********** 
*IJHACERCA EG* ·-·-·-·-·-·-·-·-· * GET HIGHEST * * LEVEL JNOEX * * STARTING ACOR * ••••••••••••••••• 

x 

*A2 
l SMOO MAC RC PARAMETER 
OPTION. THIS DECISION 
DOES NOT APPEAR :t-N AN 
ASSEMBLY LISTJNG. 

* REFEPENCES 
TO EC Al: 
EBK5, EOE3 

•*. I JHAA40 
Bl *. *****B2********** •* *• * MOVE CYLINDER * 

•* MASTER *• NO * INDEX START * 
*• INDEX •*••••• ••• X• ADDRESS TO * *. PRESENT •* * SEEK/SEARCH * 

*• •* * ADORE SS * •. ·* ................. . 
* YES 

x ...... , l••········ * HOVE LAST * * f'IASTER INDEX * 
* ACOR ESS TO * 
* SEEK/SEARCH * * ADDRESS * ············••*** 

IJ H.O.A38 X •••••01••········ • IJHCBLOl EK* ·-·-·-·-·-·-·-·-· *BUILD CCW CHAlh* 
* TO REAC .t 
* INDEX ENTRY * ••••••••••••••••• 

x 
•*• 

i< .... 
• • 
:t F2 * . . .... 

El * • *****E2********** •* *• •IJHAIOOP E)il* 
•* ERREXT *• NO •-*-•-•-•-•-•-•-• *• =YES •*• •••••••X* EXCP, WAIT 
*• •A2 •* * AND TE ST 

• • •* * FOR ERROl:l:S * .. .. . ............... . 
* YES 

IJJ-IERRA X 
*****Fl********** 
• SET RCO TYPE * 
* ANO OPERATION * 
* INDICATOR TO * * WRITE MASTER * 
* INDEX * ••••••••••••••••• 

x 
*****Gl********** * IJHAIOOP EM* ·-·-·-·-·-·---·-· * EXCP, WA IT * 
• ANO TESl * 
* FOR ERRORS * ••••••••••••••••• 

IJHAA39 i 
*****Hl********** * MOVE LAST * 
*CYLINDER INOEX * * ENTRY ADDRESS * 
•TO SEEK/SEARC~ * * ADDRESS * ••••••••••••••••• 

x 
•••••Jl•••······· * SET RCO TYPE * 

.... . . . . * F 2 *• x. . . . .... . 
I JHAA39 X 

*****F2********** 
* MO'VE LAST * 
•CYLJ NOE~ INDEX * * ENTFIY AODR * * SEEl</SEARCH * 
* ADDRESS • ••••••••••••••••• 

..••....... x: 
x .•. 

G2 *• 
.CYLINDER•. 

•* INDEX *• NO 
*• JN CORE ··*•••• 

•.SPECIFIED.• 
*• •A2 •* .... 

* YES 

:1JHATEST X 
*****H2•'********* * PCINT TO * 
* NEXT CORE * 
* INDEX * * ENTRY * * IF REQUIRED * ••••••••••••••••• 

:1JHADEC X •••••J2••········ * INSERT NEW * 
* ANO OPERATION * • * KE 'W ·1 NTO * 
: ~~~fi't~f~N6~R :· ••• • • 
* INDEX * ••••••••••••••••• 

* CORE I NOEX * 
* ENTRY * • • ••••••••••••••••• 

~x. • • • • • • • • •: ..... 
•EE * * H3• •• • I JHSER2 

..... 
*EH * * G2* • • * 

l JHAA36 X 
*****A3********** 
*I JHC.BL Dl EK* ·-·-·-·-·.:..·-·-·-· •BUILD CCW Ct'AIN* * TO READ DATA * 
* KEY ANO BLOCK * 
***************** 

x 
*****83********** * SET RCO TYPE * 
• ANO OPERATION • * INDICATOR TO * * READ PRIME * 
* DAT A RCC * 
*******"'********* 

x 
*****C3********·** 
•IJHAIOOP EM• ·-·-·-·-·-·-·-·-· * EXCP, WAIT * * ANO TEST * * f(lq ERRORS * 
***************** 

x .•. 
03 •• 

.• *· 
.• DUPLICATE *. VES 

*• KEYS •*• • • • *· .• 
*• ·* *· .• * NO 

x ..... 
•EB * 
• 02• .. 

• 
x JJ HA COUP 

*****E3********** 
•IJHCBLOl EK* ·-·-·-·-·-·-·-·-· *BlO CCW CHN TO * 
•WRITE + VERIFY * * PRIME DATA * ................. 

x 
*****f3********** * SET RCO TYPE * * AND OPE RAT ION * * INDICATOR TO * 
• WRITE DATA * * RCO * ................. 

x 
*****G3********** 
•IJHAIOOP EM• ·-·-·-·-·-·-·-·-· * EXCP, WA IT * * ANO TEST * 
• FOR ERRORS * ................. 

x 
*****H3******** ** 
*IJHAASHF El* ·-·-·-·-·-·-·-·-· * EXCHANGE KEY * 
•OAT A l N IOAREAl* 
* ANO WORKL * 
***************** 

x .•. 
J3 •• 

•* LAST *• 
•* PRIME *. YES 

*• DATA RECORD •*•••• 
•.REWRITTEN.• .. .. . ... 

* NO 
x ..... 

*EA * 
• J5• •• • 

x IJ HANEOT 

*****K3********** 
•IJHACUPO EM• ·-·-·-·-·-·-·-·-· * UPDATE LAST * * DQJME DATA * 
·~ECORD Aooqess • ••••••••••••••••• 

x .... . . 
* A3 * • • •••• 
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..... 
*EB * * C4* •• • 

IJHAUNB X 
•••••B4****•****'* : p:~~~ B~~l : 
*RECOP.Q AOOP.ESS * 
*TO SEEK/SfAPC'"l • 
* AODPESS * ...... ,., ......... ,., 

x 
*****C4********** * JJHACUPO EM* ·-·-·-·-•-*-•-•-$ * UPDATE l·Ac;T * 
* PRIME DATA * 
•RECOPD ADOPESS $ ................. 

i< 
*****04********** * fitoVE UPDATED * * PP.!ME DATA * * AOOP ( CCHHP ) "!'O * * CURP.ENT PO * * COUNT FIELD * . ............... . 

x 
*****E4********** * SET UP * 
* MEH W\LUES * * JN PP tME * 
•DATA CNT FlELO * . . . ............... . 

x .•. 
F4 *• .. .. 

•* BLOCKED *• YES * • RECOP.oc; •*••. ••. 
****F'S********* * ~SAM 1\00 * 

*WDJTE OVER ECF * * SURIHJUTJ t..IE * *• •• .. ... 
*• •* * MO 

x 
*****G4********** 
• IJHAA34 F.l * ·-·-·-·-·-·-·-·-· * WR !TE OVER * 
* EOF RF.COPO * . . . ................ . 

. ............. . 
: ........... x: 
IJ"'iAA~5 X •••••(;Ji••········ *! JHACDQl EL* ·-·-·-·-·-·-·-·-· * WP!TF NFW * * EOF qfCOPO * . . . ............... . 

: x ........................... : 
1JHAA31 X 

*****H4********** * IJHACEOF EM* ·-·-·-·--·-·-·---· * MP.TTE NEW * * EOF RECOPO * . . . ............... . 
x 

***** 
*EB * * 05• .. 

• tJt-tAEFXO 
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••••• 
•EB * 
• 84• •• • 

JJt4.IETFL X 
*****81********•• * J Jl-IAOMCO EJ• ·-·-·-·-·-·-·-·-· : CAb~~~~lE._ NE._ : 
•RECORD ADDRESS * ••••••••••••••••• 

x ••••-Cl•••······· * SET TRACK * * INDEX ENlA. Y * * TO INDICATE * * OVERFLOii * * END * ••••••••••••••••• 

x •••••01••········ 
• IJHAOSOU Et-• ·-·-·-·-·-·-·-·-· • wqne NEW • 
* OVERFLOh * * Fl ECORD * ••••••••••••••••• 

x 
•*• IJHAHEAO 

El *. *****E2********** 
.PREVIOUS•. •IJHACL Tl EJ• 

• :· ~f:~lg~ ·:.~~ ....... x!G::r•r::atK*I:o:x: 
*• THIS •* •OVERFLOW ENTRY * 

•.TRACK.• * ADDRESS * .. .. . ............... . 
• YES 

x 
*****Fl********•* *I JHAORFL EE* ·-·-·-·-·-·-•-*-• •GET LAST ENTRY • * JN OVERFLOW * * CHA JN • ••••••••••••••••• 

ic 
*****f2********** • • * ,OVE * 
* POHTER TO • 
• ADOED RECORD • • • • •••••••••••••••• 

. . .x • •••••••••••.••.•••.••••. 
I J~•EFJCK X 

*****Hl•••••••••• • • * MOVE Kf"f • 
*AND PO INTER TO • 
• IOAREAL • • • ••••••••••••••••• 

•••••Jl•! •••••••• 
• IJHACL TI EJ• •-•-*-•-•-*-*-•-• 
:1NDUra~m~o11: 
• ENnY ADDRESS • ••••••••••••••••• 

x •••• • • • 83 • • • •••• 

•••• • • • 83 • • • • ••• 
x •••••83•••······· •IJHCBlDl EK* ·-·-·-·-·---·---· * BUILD CCII * •CHAIN TO wqne • , 

• · UACK INDEX • ••••••••••••••••• 

x 
*****C3********** : m ~~MmN: 
: 1 :21f:T¥:at~ : * ,INDEX • ••••••••••••••••• 

x •••••03**•······· 
~IJHAJOOP EM* ·-·-·-·-·-•-•-*-*' f E~~~,T~AlT : 
* FOR ERR~RS * • •••••••••••••••• 

x 
*****El********** • • • • •· * SVC 36 * * * *FREE INDEX * * * * TRACK * * • • • • • •••••••••••••••• 

x ••••• *EC* * Al* •• • IJHAEMCl 
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••••Al********* : .m~ ~~~RO : 
* NEWKEY • ••••••••••••••• 

x 
lJHAWRNK •*• 

Bl *• .. .. 
•* RPS *• NO 

*• SUPPORT •*•••• .. .. .. .. .... 
•YES 

x .. ,, ...... . 
•SET UP PTR * 

•TO USER SAVE • 
• AREA IN RPS • 

•OTF EX TENS ION• • • ••••••••••• 

:x •••••••••• : 
x •••••01••········ 

: RmmP~~ : 

: BA~~ m~~¥ER : • • ••••••••••••••••• 

IJHAWRKY X 
*****El********** •IJHCINIT EG• •-tr-*-•-·-·---·-· 
: pmTwmTs: 
• OF DTF TABLE • ••••••••••••••••• 

x 
*****Fl********** : F:g~e .-a&~L : 
• TO KEY AREA • 
• FOR ACD • • • ••••••••••••••••• 

IJHACINX X 
:r~:tiAt:••••·:~: ·-·-•-it-•-._ ........ 
•GET HIGHEST LVL• 
•INDEX STARTING • 
• ADDRESS • .................. 

x 
*****HL********** •I JHCBLO I EU ·---·-._._ ....... ._. 
•BUIL8 CCII Cl<AIN• : T ,.f,A~CH : ••••••••• i ••••••• 

IJHCAAB X •••••JA•••••••••• 
:si~ORO~~~~T me: 
• INDICATOR TO o 
: RaA0c11 : ................. 

x •••• • • • cs • • • •••• 

. •... 
• • * A2 * • • •••• 

I JHACFll j 
*****A2********** • MOVE NEXT • 
• LEVEL INDEX • 
• POINTER TC • 
• SEEK/SEARCH • 
• ADDRESS • ••••••••••••••••• 

••••A3••••••••• • ISAM ADO • 
• l/C FCR Ml/Cl • 
• SUBROUTINE • ••••••••••••••• 

****A4********* • -ISAM ADO . • 
• 110 FOR MI • 
• SUBROUTINE • • •••••••••••••• 

. . 
•••• ••••••••• ••••• •••• •• • x • 

x ••••• .•. :Eis: Bmm x 
BZ •• .. .. . ... 

•* DUMMY *• YES • • 
*• CHAINED •*••••X* 84 • 

*• ENTRY •* • • .. .. . ... . ... 
•NC 

• • •••••Bit********** 
• • IJHC£XCP EH• . ·-·-...... ----·---·-· ••••••• X* EXCP • SEARCH • 

• Ml, Cl OR * • DI • • •••••••••••••••• 
•••• 3cREFERENCES * • • 

x ~~Hf~C~l83 : * •*••:x••••••••••••= 
.•. IJHAEBEG 

C2 *• •••••C3•••******* •* •. •IJHACLTI EJ• 
•* INACTIVE *• YES •-•-•-•-•-•-•-•-• 

*•OR DUMMY ENO •*••••••••X•GET LAST TRACK * 
*• ENTRY •* * INDEX ENTRY • 

*• •* • ADORE SS * •• •• • •••••••••••••••• •NO 

x •••••02••········ • SET RCO TYPE • 
: m1m~~Tf8N : 
• READ CYL • 
• IF REQUIRED • • •••••••••••••••• 

x 
•••••E2********** 
•IJHCEX~T EE• ....... _ ....... _._·-·-·-· 
:cm~6EiEm~x : 
• ANO ~All • ••••••••••••••••• 

x 

x •••••Dl•••••••••• •IJHCBLOI EK• ·-•-*'-•-•-*-*-•-• •BUILD CCW CHAIN• 
• TO READ LAST • 
•TRK IND ENTRIES• ••••••••••••••••• 

x •••••El•••••••••• • SET RCO TYPE • 
: t~81m~~TrnN : 
• READ Tl • 
• IF REQUIRED • • •••••••••••••••• 

IJHRESCC X 

.... . 
IJHCWArT X 

•••••C4•••••••••• * • SVC 7 • * * * WAIT * * * •IF REQUIRED• * • • • • • • • • • •••••••••••••••• 
•••• .. . . 
•EM *••• 
• 01• .... . 

I JHii::lo1t•:******** 
• GET ADORE SS • * OF TABLE * 
: ~2~Tmn2G : 

: ...... :~!~ •••••• : 

IJHCLOPI X 
*****E4********** • • • GET TESTING • 
• MASK FROM • 
• TABLE ENTRY • • • • •••••••••••••••• 

x .•. 

****AS********* * ISAM ADO * 
• NA IT • 
• SUBROUTINE • • •••••••••••••• 

•••co . . 
• cs • . . .... 
• :··~~¥s;~::;::••: 

• COUNT FIELD • 
• FOR SEEK • * CHECK * 
• IF REQUIRED • • •••••••••••••••• 

x •••••05•••······· • IJHSKERR EP• ·-·-·-·-·-·-·-·-· • TEST FOR • 
:ovw~mM~EK: 
• •••••••••••••••• 

x •••• • • * AZ * • • •••• 

•••••FZ********** 
• MOVE TRACK • •••••F.J•••••••••• •IJHCEXCP EH• 

Flt *• *****F5********** 

:TJN~:Mmm: 
• ADDRESS • • • ••••••••••••••••• 

·-·-·-·-·-·-·-·-· • EXCPf SiARCH • * RA K * 
• lt..D X •· ••••••••••••••••• 

•* DOES *• * * ·=· co~SmoN ·=·~~ ...... x: NmNJ.JEe : 
*• EXIST •* * ENTRY * .. .. . . .. ... . ............... . 

•YES •••• . . . 
•GB •••• * HZ* •••• • x 

IJHAAl.i:! X 
*****G2********** •IJHCBLOI EK• 

x •••••Gl•••••••••• •I JHSKERR EP• 
IJHCER•*tlt•=•••** 

•• ~=~oRN •. 
.•. 

G5 •. .. .. --·-·---·-·-·---· :au1~g ~~M~AIN: 
• TRACK INDEX • • •••••••••••••••• 

·-·---·-•-*-•-...... • TEST FOR • 
• OVER/UNOE R • 
• SEEK • ••••••••••••••••• 
•••• . . . 

YES •* *• 
• INDICATOR • •••• •.UNRECOVERABLE.• 

•• 1~.m •• • •••••••••• 
. . . •............. 

*• l/O •* •.ERROR.• . ... 
•NO 

x 
. . ... • • • .... . 

IJHSERZ X IJHCPLST X x *****HZ********** 
• SET RCO TYPE • 
• ANO OPERATION • : 1Nomio~ 1 To. : 

: •• !:.:11~£=~i •• : 

*****HJ********** 
• RESTORE • • ... x: RE~mERS : 
• 2-14 • • • ••••••••••••••••• 

IJHAA't2 X 
:t•:i,1i:·····;:: 

• JJHSER21 ! 
Jl. • •• .. .. 

·-~-·-·-·-·-·-·-· . •* FROM •• YES 
: E X~~LaND : • • • • • • 

• • • •••••••••••••••• 
*• WAITF •••••• *• ROUTINE •* .. .. .. .. 

•NO 

x ••••K.f••······· 
: RJRH:Ne~0 : 
• PRcGkAM • ••••••••••••••• 

x ••••• *EA * 
• Bl• • • • IJHCWATF 

* **H4******f * 
• TURN OFF • 

• SEEK • * SWITCH * • • . ........ .. 
x .•. 

J4 •• .. .. 
.:· ERSW ·=·~~~. .. .. .. .. . ... 

ONO 

.. i •. 
•EF * 
• Al• •• • IJHSER2H 

x ••••• 
•EF * 
• GI* • • • 

****HS********* 
: RmR~NTO : 
• ROU~IN~ • ••••••••••••••• 
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..... . . • • • • • • 
x 

JJtlSER2H •* • 
Al *• *****A2••••****** .. . . . . . . 

•* ANY *. l * * SIJC 36 * * *• TPACKS •*• •••••••X* * FREE * * 
*• HELD •* * * lFl:ACK * * . . . . .. .. :.: ............ :.: 

* Gl 1 

x 
*****Bl********** . . . . 
* * SVC 3t: * * * * FREE * * * * TRACK * * . . . . ................. 

•••••••.••• x: 
x ...... 

•EE * 
ii H3t •• • IJHSER2 

•••• • • 
• CZ * . . 
•••• 

t REFERENCES 
TO EFA 1: 
EAC.3, EA1<2 
EBHl, Et J4 
t:GE3, EGJ2 
EJ04, E~J2 
f0K2t Fl:IJl 
fFG2, FKJl 
KAE3, KBF2 
KCHl1 KOCl 

••••83••······· • ISAM ACC • * RESTOqE * * SU BR OUT JNE * . ............. . 
• ..•.••.... x: 

x :1JHCRES )< : I JHCRESl X 
*****Cl•********* * GET RANDOM * * RETPIEVl: OR * * AOO INDEX * 
• AOOR i::ss • • • ................. 

i 
*****Dl********•* 
•!JHCMCAL Et-• ·-·-·-·-·-·-·-·-· * GET LOG UNIT * * ACOR US ING * 
* NUMBER * ................. 

i 
*****El********** . . . . 
* * SVC 36 t * • 
t t FREE * * • •• • • • 
* * TRACK * * . . . . ................. 

..... 
•EE * 
• J4• •• • 

i 
*****Gl********** * SAVE REQUIR:EO * * AREAS ANO * * 1HGISTERS, * * GET FA IL ING * * CCW AODP E:SS * ................. 

IJ~ELCP X 
*****Hl********•* * SAVE TYPE * 
* OF REC.CPD • * ANO OPER.A TJON • 
• BYTE * • • ................. 
**** • REFERENCES 

: •:•.x: 1~c3,E~~li 
**** i KAE4 

IJt-EUSER •*• 
J l •• .. . . 

•* R.P S *. NO 
*• SUPPOPT •*• ••• .. .. .. .. .. .. 

* YES 

• *****Kl********** * SAVE •DOR ESS * 
* OF RPS * * CTf EXTENSION * . . . . ................. . . 

.x ••••••••••• x .... • • * G2 * . . .... 

*****C2 "********* * LOAD * 
• ADDRESS OF * • 
* 1JHCEXWT *•••••• * I NTC REG 6 * • • . ............... . 

•••• • • 
t G2 * • • . ... 

ic 
*****G2********** * •EXECLTE * * * •USER * * * •ERR.CR * * * *ROUTINE * * . . . . ................. 

ic .•. 
H2 *• .. .. 

• * RPS *• NO 
*• SUPPORT •*• ••• .. . . .. .. . ... 

* YES 

x 
•••••J2••········ * RESTORE * * ADDRESS OF * * RFS OTF * * t UENStOf\I * . . . ............... . 

:x .......... : 
ic . .. 

K2 *• 
• * SKIP *• •* OR *• YES 

*• IGNORE •*•• •• ... .. .. .. .... 
* NO 

x . ... . . 
• Cl • • • • ••• 

i •••• • • * Hl * • • .... 

*****C3***'******* • s•ve ANC: • * REST O':tE * * All REQUIRED * * ~EGJSTEqS * . . .................. 
x 

*****OJ**********· 
•IJHCINIT EG• ·-·-·-·-·-·-·-·-· * INITIALIZE * * PTRS TO PAP.TS * * OF OTF TABLE * ................. 

i 
*****E3******•*** * 1 NT EP:CHANGE * * POI NTfq TO * * SAVE AREA * 
• AND CGNT ENTS * 
• OF PEGIST fq 0 * 
***•············· 

x 
••••F3********* 

• ex n • * VJ A • * Rf GIST E«t 6 * ............... 

. ... . . 
* H3 *••• . . .... x 
*****H3********** 
•IJHCRES2 Ef* ·-·-·-·-·-·-·-·-· * RESTORE * 
* '40WLE * * qEGJSTEP:S • . ............... . 

i ••J3••••••• 
*SET STATUS * * BYTE IN * * OTFIS TABLE * 

• TO zeqc • . . . ......... . 
x 

****K3********* * RETURN TO * * CALL ING * * ROUTINE * . ............. . 
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•••• . . 
* A2 * • • •••• 

x 
J JHAONGO • *. 

••••Al********* * ISAM AOO • 
• WRITE OVFLOW * 
• SUBROUTINE • ............... 

lJHAORFL X 
*****Bl********** 
•IJHCBLOl EK• ·-·-·-·-·-·-·-·-· *BUILD CCW CHAIN* * TO READ * 
*OVERFLCW RECORD* ................. 

x 
*****Cl********** * SET RCD TYPE * * ANO OPERATION * * JNOlCATUR TO * 
: R~:g 0~ar A ·! ................. 

x •••••01••••······ *IJHAIOPH EM* ·-·-·-·-·-·-·-·-· * EXCP, WAIT * * AND TEST * * FOR ERRORS * ••••••••••••••••• 

x .•. 
El *• 

•* KEY *• 
.OF RCO TO SE•. YES 

•AUOED GT KEY OF• •••• 
•.OVERFLOW •* 

*• RCO •* .... 
·~o 

x .•. 
Fl *• .. .. 

x •••• • • * A2 * • • •••• 

•* OUPL lCATE *• YES 
*• KEYS •*• • •. .. .. .. .. .... 

·~o 
x ••••• •Ee • 

• 02• 

x 
•• • IJHACOUP 

*****Gl********** • • * SVC 36 * * FREE CATA * * TRACK * • • ••••••••••••••••• 

x 
*****Hl********** 
• IJHAOSQU CR+ ·-·-·-·-·-·-·-·-· • WRITE NEW • 
•OVERFLOW RECORD• 
• IN CHAIN • ••••••••••••••••• 

x ••••Jl••······· • RETURN VIA • 
• lJHARG7 • • • ••••••••••••••• 

A2 *• 
•* *• ****A3**"*'****** 

•* ENO *• YES * RETURN VIA * 
••• ~F g~i~~Lc~.··········x: IJHARG2 : .. .. . ............. . .. .. 

•NC 

x •••••62••········ • I JHAORFL EG• ·-·-·-·-·-·-·-·-· * READ NEXT * 
* OVERFLOW * * REC ORO * ................. 

; 

****A4********* 
• ISAM ADO • * INITIALIZE * * SUBROUTINE • . ............. . 

IJHCINIT X 
*****84********** 
• ADO DTF BASE • 
• ADDRESS TO * * DISPLACEMENT • * OF DTFIS PART• 
• 2 AND 3 TABLE * ................. 

x .•. 
C4 *• 

****A5********* 
* I SAM ADO * 
• 110 FOR Cl/Ml • * SUBROUTINE * • •••••••••••••• 

IJHCXCOP X 
*****BS********** * SET UP * * REGISTER 14 t 
* AS SECOND * * BAS.E REGISTER * • • . ............... . 

; 
I JHXCOR •*• cs •• •••••C2********** 

+IJHAOLOW EJ* ****C3********* •* *• •* CYL *• ·-·-·-·-·-·-·-·-· *WRITE PREVIOUS* 
* • YES •* FILE *• •* INDEX *• NO * SVC S4 *X••••••••*• CLOSED •* *. IN CORE •*• ••• * OVER FLOW * . . .. .. *. SPEC •* * RECCRO * ............... .. .. .. . . . ... ••••••••••••••••• 

x 
*****DZ********** • • * MCVE TRACK * * INDEX ACOR * * SEEK ADDRESS * • • • •••••••••••••••• 

x ... 
E2 *• *****E3********** 

•* *• *I JHCMCAL EH• 
•* CYL HWER *• NO •-•-•-•-•-•-*-•-• *• OVERFLOW •*••••••••X* GET LOGICAL * 
*• AREA •* * Uf\I T NUMBER * 

*• •* •USING I" NUMBER * .. .. . ............... . 
•YES 

x 
*****F2*********• 
*I JHCBLO I EK• ·-·-·---·-·-·-·-· * BUILD CCW * 
* CHAIN 10 • 
* WRITE COCR * ................. 

x •••••Gl•••••••••• * SET RCD TYPE • * ANO OPERATION * 
• INDICATOR TO • 
•WRITE TRK INDEX* 
• IF REQ~IREO • ••••••••••••••••• 

x 
*****H2***•****** * IJHAIOOP E"1* ·-·-•-*-•-·-·-·-· * EXCPt MIAIT * * ANO TEST * 
• FOR ERRORS * .................• 

x ... 
J2 •• .. .. 

•* HOLD *• NO •• aves •••••• .. . . .. .. .... 
*YES 

; 
••••• 
•EF • 
• Al• •• • IJHSER2H 

x ••••• •EE • * H3• •• • I JHSER2 

x • •••• 
•EF * * Al* 
•• >;:. 

• IJHSER2H 

****G3********* * ISAM ADD * * GET Ut\I T NO 1 * 
• SUBROUTINE * ................. 

IJHCXCPH x 
*****Hl********** 
•I JHCMCAL EH• ·-·-·-·-·-._._._. • GET LOG UNIT * * NO USING M * * NUMBER * ••••••••••••••••• 

x 
•••••J3••········ • • • • * * SVC 35 * * 
* * HOLD * * * * TRACK * * • • • • ••••••••••••••••• 

; 
****K3********* * RETURN TO * 

* CALLING * 
• ROUTINE • ••••••••••••••• 

. ... 
•NO 

x ••••D4••······· * RETUR.N TO * * CALL ING * 
• ROUTINE * ............... 

****E4********* * ISAM ADO * * GET ADORE SS * * SUBROUTINE * ••••••••••••••• 

I JHCERCA X 
*****f4****•***** * MOVE START ING • 
• ADDRESS OF * * MI AND CI TO * * SEEK/SEARCH * 
• ADDRESS * • •••••••••••••••• 

; 
••••G4••••••••• 

* RE'TURN TO * 
• CALL ING * 
* ROUTINE * ••••••••••••••• 

•YES 

x 
*****05********** * INIT POINTER * * 10 START OF * 
•CYL INOER INDEX * 
* ENTRIES IN * 
• MAIN STORAGE * • •••••••••••••••• 

; . .. 
E5 *• 

.•CURRENT•. • 
.• KEY GT *. NO X 

*• FIRST CORE •*•• •• 
*• INDEX •* 

•.ENTRY.• 
ic . ... 

•YES ••••• 
*EF * 
• B4• 

IJHCBUMP X 

•• • IJHCEXWT 

****•FS+••••••••• 
* POINT TO * * NEXT CORE * * INDEX • 
• ENTRY • • • • •••••••••••••••• 

I JHC TROX X 
*****G5•••••••••• 
• GET POINTER • 
• TO LAST BYTE • * OF KEY ASSOC * 
• WI TH CORE • 
* INDEX ENTRY * • •••••••••••••••• 

x 
IJHCHRFP .•. 

*****H4********** H5 *• * MOVE HRFP • •* FIRST *• * TO DATA • NO •* BYTE OF *• 
• READ •X••••••••*•KEY IN INDEX •* * I.'• AREA • *• •X'FF' •* • • •. ·* ................. . ... 

; 
••••J4••••····· * RETURN TO * * CALLING * * ROUTINE * • •••••••••••••• 

•YES 

IJHC I NOX X 
*****JS********** 
• LOAD POINTER • 
• TO START Of • 
• DTF TABLE • * IN REG 0 * • • • •••••••••••••••• 

x 
••••K5********* 

: ~l~c~ : 
• UBINOEX • • •••••••••••••• 
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Chart EH .. 

. ***it1:·:~~····. 
•wft ITE OVFL RCO * 
• SUBROUTINE O ............... 

IJHAOSOU X 
*****Bl********** O MOYE LAST • 
• OVERFLOW PCC • 

: ~~~~mA:2.. : * .AODRESS * ••••••••••••••••• 

x 
*****Cl********** •MOYE KEY LENGU• 
O RtCORD L ENGT~ O 
!+12bu~¥ m~~R •: 
• OF !OAR EAL O ••••••••••••••••• 

i 
*****01********** * GET ADDP ESS * * OF WORKL * * AND !OAP EAL * * DATA AftEA * * POINTER . * ••••••••••••••••• 

x •••••1:.1••········ • IJ HCMOVE E .. * ·-·-·-·-·-·-·-·-· • MOYE LOGICAL • * ~ECOR.O TO * * IO AREAL * ••••••••••••••••• 

x 
*****fl********** O IJHACOYP EJO ·-·---·-·-·-·-·-· • BUILD P-CODE • * FD~ OVERFLOh * * E'-TRY * ••••••••••••••••• 

x 
*****Gl********** • IJHCBl Dl EK> ·-·-·-·-·-·-.-·-· •BUILD CCW CHAlhO 
• TO WR. ne NEW • 
•OVERFLOW RECORC• ••••••••••••••••• 

x 
** .. **Hl********** O SET RCO TYPE • 
O AND OPERATION • 
• INDICATOR TO • 
• WRITE DATA * 
• IF REQUIRED o ••••••••••••••••• 

x •••••Kl•••••••••• • • 
!ov~RfL8DEPI2oRc! * COUNT • • • ................. 

x -·· . . . 
* AZ • • • •••• 

ISAM ADD, EETRVE, and ADDRTR: 

• ••• • • 
• AZ • • • •••• 

ic .•. 
A2 *• *****A3********** .. .. . . . . 

.:· 1 ~~~=~~8~NT•:.~~ •••••• x: : F~l~ fi1ra : : 
*• PflESENT •* * * TRACK * * 

*• •* * *IF REQUIRED* * .. .. . ............... . 
* YES 

x •••••e2•••••••••• 
• SA~E ADORES~ • 
•IN SEEK/SEAR H • * A~EA AS LAS * 
O OVERFLOW * 
•RfCORC ADORE SS • ••••••••••••••••• 

ic ••••*C2••········ 
•IJHAC~OY EM• --·-.-·-·-·-·-·-· O UPDATE RECORD O 
• ADDRESS • • • ••••••••••••••••• 

x 

x 
****83********* 

: Q~i~e7N!0 : 
• ROUTINE • ••••••••••••••• 

• *• I JHABEOF 
02 •• •••••03••••••···· 

•* ENO *• * * 
.:·1N0Er OVFL ·:.~ •••••• x: EO~e~E~AC : 

*• TAK • * X * ADDRESS * .. .. . . .. . . . ......•......... 
* YES 

ic 
*****E2*******•** •IJHACUOY EM• ·-----·-·-·-·-·-· • UPOA TE RECORD • * ADDflESS * • • ••••••••••••••••• 

ic .•. 
F2 *• 

•* END *• 

x 
*****E3********** •IJHACUOV EMO ·-•-•-*-*-•-·---· • UPDATE EDF • * qfCORO * * MJMdER * • •••••••••••••••• 

x 
•* OF INOEP •• NO • 

*****F3********** • IJHCBlDL EK* ·-·-·-·-·-·-·---· *• OVERFLOW •*••••• • 
*• E)ITENT •* 

• BLD CHAIN TO • 
• WRITE EDF ~co • .. . . . ... 

* YES 

• IN OVFL AREA O ................. 
:x .......... . 

IJHANEOF ic 
*****G2********** • MOYE CUR•ENT O * AOCR FROM O * SAVE AREA TO * * SEO/SEARCH • 
o AODR AREA • • •••••••••••••••• 

ic 
*****HZ********** * * SVC 36 * * * * FREE DATA * * • * TflACK • * * •IF PEOUIREO• * • • • • • •••••••••••••••• 

x 
••••J2••······· 

! REl~~7Nl0 ! * RCUTINE O ••••••••••••••• 

x 
*****G3********** * SET RCO TYPE * 
: t~81~m~T1r : 
• WRITE DATA o 
O IF •EQUIREO o • •••••••••••••••• 

x 
*****H3********** •IJHAIOOP EMO . ·-·-·-·_,._._._._. 

····· ·: A~~c~is¥•ii" : * ERROflS * • •••••••••••••••• 

Subroutines (Part 2 of 8) 

****A4********* * ISAM ADO * * MOVE * * SUBPOUT IHE * ••••••••••••••• 
•••• *EP * • 
• 83 •.x. . . . •••• x 

IJHCMOYE ••• 
8.. •• .. .. 

.:'evtEf"fn Re*:.~~ •• 
*• MOVED •* .. . . . ... * YFS 

ljHCREST X 
*****C4********** * CALCULATE * * NUMBER OF * * BYTES TO RE * * MOVED M!HUS * * ONE * • •••••••••••••••• 

!JHCTSEP. i 
•••••04********** 
*MOVE REMAIN!Ht; * * POPT!ON OF * * FIELD TO * * DESIGNATED * * LOCATION * ••••••••••••••••• . . .x ••. •••••••• 

x 
****E4********* * AETUPN '!'O * * CALL ING * '* ROUTINE * ............... 

****AS********* * !$A,. AOO * 
• CALCULATE • * SUBPOUTI NE * ••••••••••••••• 

IJllCl4C~L X 
*****R5********** * C ALCULA'TE * * VALUE OF * * Ofl. DO!NTED"i * * A,.O AOO TO * 
• ~ASE AODOESS • • •••••••••••••••• 

!JHr.lt;UT i 
*****C5********** • .. ave LOG • * UNIT NUflll3. * * ANO q9 TO * * SEEK 40DA * • • ••••••••••••••••• 

****E5********* 
• I SA .. ADD * * INPUT/OUTPUT * * SUBAOUTI NE * ••••••••••••••• 

• ! JHCEXCD •*• 
*****f4********** F5 *• . . .. .. * MOVE LOGICAL * ,.0 • * HOLO *• 
*UN!T NUMBEP TO *X•. •• • • ••*• •YF4i •* * CCB * *• *05 •* * • •• •• ................. . .... 

ic 
*****G4********** 
• STOPE CELL • 

: S~~:'~~AJ2H : 
• ADDRESS • • • ••••••••••••••••• 

• YES 

x 
*****GS********** •I JllC'!CAL EH• ·-·-·-·-·-·-·-·-· * t;ET LOG UNIT * 
: NOf,u~i=r; " : 
• •••••••••••••••• 

. . ••••••••••••••••••••••••• x. 
x 

***H'**•********* ****H4********* * ISAM AOO * *BU!LO Tl· ENTRY * * SUBROUT!NE * 
•••••••••• ill .... • . ............... . 

••••••• .•.• x: 
IJHAOMTO ic 

•**••J4********** 
•t«JYE TRK INDEX * 
: ~~~mA~2H : 
• AOOPESS * • • ••••••••••••••••• 

x 
*****Kit********** 
: Ni~T Tr-CK : • 
•INDEX OYEP.FLOtf *•••. • • * ENTRY • . . . • •••••••••••••••• 

x ••••J!I••······· * RETURN TO * : ~aL~i=~ : ...... ~ ....... . 

• 
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Chart EJ. ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 3 of 8) 

****Al**"******* * ISAM ADO . * 
* UPD LINK FLO * * SU&llOUT !NE * ••••••••••••••• 

****A2••••••••• * I SAM ADO • 
•CALC. CVFL AODRt 
* SUBP:OUTJ NE * ••••••••••••••• 

****A.:I********* * ISAM ADO * * CALC. TRACKS * * SUBROUTINE * ............... 

IJ~AOLOW X IJHAOMCO X x 
IJHAODNl •*• 

tU *• 

242 

*****Bl********** 
• IJHCBLDl EK* ·-·-·-·-·-·-·-·-· •BUILD CCW CHAIM 
* TD REAO PREV * 
* OVERFLOW RCD * ••••••••••••••••• 

x •••••ct•••••••••• * SET RCD T'°PE * * ANO OPERA HON * 
* INDICATOR TO * 
* RE•D DATA R:CD * 
* If REOUIREO * ••••••••••••••••• 

x 
*****Dl****•***** * JJt4AIOOP El"* ·-·-·-·-·-·-·-·-· : A~~c;ts¥A~6R : 
* ERRORS * ••••••••••••••••• 

x 
*****El********** 
: snN~Em~~E : 
* POINT TO NEk * 
•OVERFLOW ENTRY * • • ••••••••••••••••• 

x 
*****Fl********** 
: SflN~Em~~E : 
* INDICATE * 
* OVER FLO~ * 
* CHAINED ENTRY * ••••••••••••••••• 

x 
*****Gl********** • IJHACOVP EJ• ·-·-·-·-·-·-·-·-· * DEVELOP • * P-BYTE * • • ••••••••••••••••• 

x 
*****Hl********** 
• IJHCBlOl EK* ·-·-·-·-·-•-*-•-• •BU !LO CCW CHA I~* 
* TO WR !TE PREV * 
* OVERFLOW RCC * ••••••••••••••••• 

x 
•••••Jl .. ••······ * SET RCO TVPE * 
* AHO OPERATION • 

! 1=~lH18~tI0 ! * RECORD * ••••••••••••••••• 

x ••••'*Kl••········ •IJ~AIOOP E'* 

*****82****•***** • • *SET 1..P JNTERNAL* 
* PETliRN PEG * * I IJHAl!:G) • • • • •••••••••••••••• 

•• • • ****84******'*** 
•* ~ECORD *• NO * RETUPN T!'I * 

•• NUMBER El')UAL •••••••••• x• CALL uu; • 
*• ZERO •* * POUT!ME * .. .. . ............. . 

*• •• * YES 

: x ••••••••••••• 
*C4 

I SMOO HACPO nAPAMETEC! 
OPTION. THJS DECJ<;!n~ 
DOES NO'! APPEAO JN Al'I 
ASSEMBLY L 1 ST Ht~. 

x 
IJHAA20 • *• 

C2 *• . . .. 
•* CYLJNOEQ *• NO 

*• OVERFLOW •*• ••• 
•.SPECIFIED.• .. . . . ... * YES 

ic 
•••••02••········ 
•IJHACLOV EM• 

x 
*****C3********** • • • * SUBTRACT ONE * 

•• •• •FRO" REMAINING * 
* Nl.P48ER OF * 
• TP.ACKS * ................. 

I JHACfi'TO •*. 1J HACAOX •* • 
03 • • 04 *• .. .. .. .. *-•-·-·-·-·-·-·-· * llPOATE • 

• •* JNOEP *• NO •* HOLD *• Yf S 

* COCA * • • ••••••••••••••••• 

ic 
*****E2•••••••••• 
*IJHAOONl EJ• ·-·-·-·-·-·-·-·-· • sue l FRCM NP • 
*Of RMt.G CYL OVF• 

·* TRKS IF NEC• * ••••••••••••••••• 

ic 
*****F2**•******* 
•MOVE ADORE SS OF• * NEW CVEflFLOW * 
* RECORD TO * * SA'WE AREA * • • ••••••••••••••••• 

x 
*****G2*•******** 
* ADO ONE TO * 
•NUM8EP OF FULL * 
* tYLINOER * 
•OVERFLCW AREAS • 
* IF REQUI REO * ••••••••••••••••• 

x 
****H2********* 

* RETURN TO * 
• CALLING • 
* RCliTJ NE • ••••••••••••••• 

•••••J2••········ • • • • * * SVC 36 * * •••X* * FREE DATA * * * * TRACK * * * •IF AEQUJ RED* * ••••••••••••••••• 

••••• x•.OVERFLOW AREA.• •••••••• x•. =YES ·*···· 
*• PRESENT •* *• *C4 •* •. •• •. ·* 

' *· •• • •.• * YES * MO ..... 
x 

*****E3********** * MOVE LAST * 
* 1NDEPE .. OENT * 
*OVERFLOW RECORD* 
* AOOP.ESS TO * * SAVE ActEA • ................. 

x 
*****F3********** 
•IJHACUOY E"1* ·-·-·-·-·-·-·-·-· * GET NEW * * I NDEPl:NOENT * 
* OVFL RCD AOOR * . ............... . 

x 
*****G3********** • • * t::ET NUMBEt::t * 
•OF INDEPENDENT * 
tOVEClflDW TRACKS* • • ••••••••••••••••• 

x 
*****H3********** 
•I JHAODNl EJ* ·-·-·-·-·-·-·-·-· • sue l FROM Nq, • 
•OF INDPNT OVFL * * T9KS IF NEC. * ••••••••••••••••• 

x •••••J3••········ • • * SAVE NEW * 
•OVERFLOW RECORD• 
* ADDRESS * • • • •••••••••••••••• 

tfs=: * 
• l\l* x ..... 

*Ef * 
• ~3• 

.. . 
!JHSE02H .. . 

IJHSEP 2 

****F4********* 
* ISAM ADO * * OEVLP P-BYTE * * SU8POU1'JNE * ............... 

IJHACOVP X 
*****G4********** . . 
• r:er PO JN TEP. • * TO SEOUEP.ICE * * L!NK FIELD * . . ................. 

x •••••1-14••········ * llllOVE LOMG * 
*SEEK CX'O""'l * * OP HEAD SF.EK * 
•cx 1 1e•t ccw OP• 
*CODE TO P-BYTE * ················· 

x ••••J4••······· * q,ETUPN TO * * CALL INr. * * P.QUTTHE * 
*************** 

. . .x ••••••••••••••••••••••••• 

x 
·-·-·-•-*-•-*-*-* • 
: A~fic~lsfAIJR :· ••••• 

• ···:~f ~::·.r~···. 
• ERRORS * ••••••••••••••••• 

• C.LLING * * RCUTJ NE * ••••••••••••••• 
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••••11t;••······· * 'liA .. ADO * * f';ET ccr,o aoc:o t 
11 'iUF\ctQUTT NF * ............... 

! JLfACL T! )c •••••Pis•••••••••• * t;~T LAST * * D~t .. F OATA * 
• OF.CQDO • 
• AOQt"l::S~ * . . ................. 

x •••••f.'i •••••••••• . . 
* t;ET AOl)OESS * 
* rF COCD * . . . . . ............... . 

' ****Oli:i ********* * C!F.TUQr., 'Tt'J , * * C.~LL JNt; * * fHJlJTTNE * ............... 

****E-; ********* * ! C:lfi' .II.DO * 
t '40VF. 00! NTF. R • 
* CjUB 0 0UTI "If * ............... 

!JHAA41 )c •••••flj •••••••••• 
* .. IJVF l"-BYTE * 
• Dl'JI "ITEll: FRON • * ! J'"'lCTl"f TO • 
*lflOF U+8+KF.YlEN* • • . ............... . 

i< ••••r.'i••······· * EJ:ETUEJ:N TC * * Cft.tlING • 
t QflUTINE * ••••••••••••••• 

....... 'i••······· * ! SA't IOD * * IJDO QCO COU,.T * 
* StJ9'1HJfJTI NE · * ••••••••••••••• 

!Jf.!ACUDD X •••••J'i••········ * AOr> O.,F. TO * 
•· Dq,!ME DATA * * DF.Cf'ID:O * 
* C~U"fT * . . 
• •••••••••••••••• 

ic 
****K5********* 

• ClETUPN Tn * 
* C!\tLn~r, * 
• Dr)UTJNE • 
••••••••••••••• 
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Chart EK. ISAM ADD, BETRVE, and ADDBTR: 

••••Al********* * ISAM ADD * 

: suBR~~\YNE : ••••••••••••••• 

IJ~CBLOl X 
*****Bl********** * GET ADDRESS * * OF CCN * * BUILC AREA * 
* IN OTF TABLE * • • ••••••••••••••••• 

IJHCLDPX X 
*****Cl********** * GET DATA OR * 
o TIC POINTER o 
: ~h2'i'R~l~§g~ : 
• • ••••••••••••••••• 
•••• . . . 

• 01 •.x. • • .... . 
IJ~CT ICR X •••••01••········ • GET AODR ESS * 

: Fl~\¥Rm.~~c : 
* OR l"ATA * 
• AREA ADDRESS o ••••••••••••••••• 

x .•. 
El *• .. .. 

•••• • • * A3 * • • •••• 
x .•. 

Al •• .. .. 
YES •* READ *• 
:•••*·.~EtT@~wTYP~··* .. . . .. ..• 

* ND 

x .•. 
Bl. *• . .. .. 

.YES •* SECTOR *• .x. •*• APGUMENT, •* 
•.FIELDO.• .. .. . ... 

* NO 

x •••••03••········ * •SVC 75 * * 
: =~~~f~~ATE : : 
* *ARGUMENT * * * •VALUE * * • •••••••••••••••• 

i 
*****E3********** 
*PUT OR* 

•* RPS *• NC • * AR T * *• TYPE DTF •*•••••••••••••• ••••••••••••••••X• * IN R * .. .. .. .. .. .. 
* YES 

x .•. . .. 
Fl *. F2 *• .. .. .. .. 

* A T * • • • •••••••••••••••• 
x • ••••••••••• x. • x 
• JJHCSTRE •*• 

•* *• YES •* DEVICE *• NO • 
F3 *• 

STORE DATA. 
.AREA ADDRESS•. 

*• ANO OP-CODE •* *• Mt/Cl •*••••••••X•.CONT.Hl-INOEX.*•••••• 
*• •* *• SllFPCRTS • * 

*• •* *• RPS •* .. .. . ... 
* NO * YES 

. . .x ••••••••••••••••••••••••• 
ic 

*****Gl********** o PUT ADOR ESS o 
o SECTOR o 
*APGUMENT FIELD o 
* JN CCW * * • ••••••••••••••••• 

ic 
*****Hl********** • • * PUT RPS * 
: ~~12eE : 
• • ••••••••••••••••• 

x 
*****JI********** * PUT * o LENGT~ VALUE o 
* Of l • * IN CCW * • • ••••••••••••••••• 

ic 
*****Kl********** * SET COMMAND * 
• CHAIN ING FLAG • 
• ON IN CCW • • • • • ••••••••••••••••• 

x .... • • * A3 * • • •••• 

*• IN CCW .• .. .. . ... • 

x 
:···~;·:t:;···: * BITS FROM o 
•BUILDER CONTROL• * CODE IN CCW • 
• * ....•..•••........ 

x 
*****H3*****.-.*** • • 
: srmT~A1~ : 
• ccw • : ......•........ : 

IJHCBH9B X • ·~d·a:·~~;·*'. * DATA AND/OR • 
•tD~MAND CHN ING • 

• BIT IN DTF * • • • •••••••••• 

IJHCE99 X 
*****K3********** 
• UPDATE TO • 
: ~S~h~ ·~5g~ : 
* FIELD * • • • •••••••••••••••• 

x • ••• • • * Alt * • • • ••• 

Subroutines (Part q of 8) 

•••* • * * Alt * * • •••• 
x .•. 

Alt *• ... .. 
•* ENO OF *• NO 

•• •• ST~~=G •• ·····: . .. .. .... 
****B o PE • • •••••• 

* YF.S 

ir •••••••• 
N TO : 

* ****** 

x 
•••* • * * DI * * • •••• 
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IJHACDTR ic 
:···~gi:·~r~~···: 
• RECORl NUMBER • * ON PR ME DATA • 
• TIU K TO * 
• DTF TABLE • ••••••••••••••••• 

ic .•. 
C2 *• .. .. 

•* SHARED *• NO 

****A3*•******* * ISAM ADD • 
*SET UP POINTER t * SUBROUTINE • •••*••········· .... . . . . 
• 83 •.x. • • .... . 

IJHAENT X 
ttttt83tttttttttt 
t MOVE 1 HR 1 OF t * FIRST PUME • * DATA RECORD * 
*IN CYLINDER TO * 
•SEEK/SRCH ACD. * • •••••••••••••••• 

ic 
*****C3 **** **** ** * SUBTRACT ONE * * F~Of4 S EAACH * 

*• lRACK •* ••• • •. * ADDRESS * .. .. .. .. .... 
* YE:S 

ic •••••02••········ • MOVE HIGH * * ltECORD NUMBER * * ON SHARED * * TRACK TO * * DTF TABLE • ••••••••••••••••• 
ic •••• • • • 83 • • • •••• 

****F2********* 
• I S'M ADD • 
•WRITE OVER EOF • * SUBPOUTJ NE * ••••••••••••••• 

ic 
IJHACPOl •*• 

G2 •· .. .. 
YES •* UNBLOCKED •· 
••• •· qeco~os .• 

ic 
.. .. .. .. .... * NO 

* RECORD * * NUMBER * • •••••••••••••••• 
: •.•••••••• x: 

x ••••03••······· * RETURN TO * * CALL ING • * ROUTINE * 
*************** 

*****E3********** 
•IJHCBLDl EK* ·-·-·-·-·-·-·-·-· ••• x•BUILD ccw CHAIN• * TO WR IT E CATA * * RECORD * 
**"************** 

x 
*****Fl********** * SET R:CO TYPE * * ANO OPE RAT ION * * INDICATOR TO * * WR IT E OAT A * * IF PEQUIR:EO * ••••••••••••••••• 

x 
*****G3********** 
•IJHAIOPH EH* ·-·-·-·-·-·-·-·-· • exc~, WAIT • * ANO TEST * * FOR ERROQS * ••••••••••••••••• 

.... . . 
* Alt * . . 
•••• 

IJHAA33 • 
*****A4********** 
•MOVE ~EEK AOOP * * (CCHHP) !HTO * 
*COUNT FI ELO t=f)P • * PPESENT ErtF * * R:ECOPD !O * 
***************** 

IJHAA34 X 
*****84********** * f40VE COLtn * * FIELD FOR * 
: r:~l6~6 ~gF : 
* fOAPEAl * 
***************** 

ic 
*****C4********** * IJHCJl40YE EH* 
·----•-*-*-*-*-* * '40VE KEV ANO * 
•RCD FPOM WORKL * * Tn JQADEAL * 
***************** 

x 
*****O"t********** 
•IJHCBLDl EK* ·-·-·-·-·-·-·-·-· •BUH D CCW CHA UI* * TCI HP.lTE l)ATA * 
* PECOPO * 
***************** 

ic 
*****E'-********** * SET PCO TYPE * * ANO OPERAT!OM * * IMOICATOP TO * * WP ITE OA!A * * TF PEl'IU!P.EO * 
***************** 

• *****flt********** 
• 1JHA !OPl-f E"I* ·-·-·---·-·-·-·-· : A£ac~ls~·~~P. : * EP.POP ~ * 
***************** 

" *****G4********** 
• IJHACUPD f.M* ·-·-·-·-·-·-·-·-· • ADO l"'"IE Tn • * PP IME OAl'I\ * 
• PECOP.D COUNT * 
***************** 

Licensed Pro9ram - Property of IB!! 

Subroutines (Part 5 of 8) 

••••e.5••······· * J 11\A~ AflO * * t;fT ICF.Y/PTP * * SU~Dl')Ul'I t.IE * ••••••••••••••• 

!J'iAC8K~ ~ •••••q5••········ * flfOYF. ICEY OF * 
• L•c;T qco Cl.f• • * DIPME OATA * * JOAOl:Al * . . 
• •••••••••••••••• 

ic 
*****C"********** * MOYE lt)-BYTF. * 
• DQJN'T!EA 'TO • * pqtlr4E OATA * * TQlCK TO * * t'1AllEAl * . ............... . 

• ••••ns••••••••• * R:F.TUllt.I TO * * CUL'tff; * * 'IUJUTH4F. * ••••••••••••••• 

••••ec;••••••••• * ~ C\A.lt ADO * •e:icci.t. KEV OATA • 
* 'SU~b('IUTt t.IE * ••••••••••••••• 

'JLIA,\Cj'"IF X 
*****F5********** . . 
* lN!TJi\LJZE * 
• oft;! srr:q· P • * Tn 2c;I) * • • . .............•.. 

IJJ.fl\A"tlt X •••••t;S:. •••••••••• * SU8TRACT * 
• 256 F0 0• • 
*NU'48Ef:l fJF ffYTF.S* 
*Tt'I qE E'CCHAfllGEO* . . . 
• •••••••••••••••• •••• • • * A4 * • • ::ic ••••••••••• 

•••• 
ic 

*****H2********** • • * ~C~E ALL * 
•REOUI RED VALUES• * ANC AREAS * • • ••••••••••••••••• 

ic •••••J2••········ •IJHCMCVE EH• ._._·-·-·-·-·-·-· . * MOVE LOG RCD *• ••••• 
t FRCI' WORKL . * 
t I OAREAL+B+KL t ••••••••••••••••• 

x 
*****H3********** •IJHACUPO EM• ·-·-·-·-·-·-·-·-· * ADD ONE TO * * PRIME CATA * * R:ECORO COUNT * • •••••••••••••••• 

. . .x ••••••••••••••••••••••••• 

x ••••J3••······· * R:ETUR:N TO * * CALL ING • * ROUT !NE * ••••••••••••••• 
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!Jt-tl\A4:\ X 
*****'"45•••······· . . 
* E'CCHAt«;E * * '!'WO 256-BYTE * * AO FAS * • • ... ............... . 

! JJ.tA.A45 X ••*••.)!;••········ * 401) 25t; Tfl * • * ""UMJ\Ell OF * 
••• •••: ql~~~a~e&E : . . 

• •••••••••••••••• 
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Chart El!. ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 6 of 8) 

****Al********* * JS•M ADD * 
: ~~fi~ilu~m : ••••••••••••••• 

IJHAIOOP X •••••&l••········ 
* IJHCEXCP H* ·-·-·-·-·-·-·-·-· • • * EXCP * • • ••••••••••••••••• 

****A2********* * I SAM ADD • 
:u~C~PSB~V rl~m: ••••••••••••••• 

IJHAIDPH X •••••82••••······ 
*IJHCXCPH EG* --·-·-•-*-•-·-·-· * EXCP ANO * * HCLO * • • ••••••••••••••••• 

. . • x ••••••••••••••••••••••••• 
x 

*****Cl********** • • • • * * SVC 7 * * * * WAIT * * * *IF REQU!PEO* * • • • • ••••••••••••••••• 

x .•. 
01 •• .. .. 

• ••• • • • 02 • • • •••• 
IJHACITX X •••••02••········ *I JHAA14 fMt 

•* EDF *• NO ·-·-·-·-·-·-·-·-· * ADD D~E TD * *• SENSED •*• ••• .. .. .. .. 
•. ·* * YES 

x ••••• 
•EE * * D"t* •• • 

* RECORD NUMBER * • • 
··········~······ 

• IJHCERRT x IJH:£l!tEl*~******** * IJHAPRMl EP* ·-·-·-·-·-·-·-·-· : "2~l~~sc~~ : 
* NECESSARY * ••••••••••••••••• 

x 
IJHACITI •*• 

Fl *• .. .. 

*****E2•••******* * "'OVE UPDATED * 
'• COlJf\T FRCiM * * SEE~/SEARCH * 

* ADDPESS TD * * , OTF TABLE * ••••••••••••••••• 

IJUNBLK X 
*****F2********** *IJHACPOl . El* 

•* FIRST *• NO •-*-·---·-·-·-·-· * WRITE OVER * • • •• T ~~~s~BF •* •*• ••• * EOF RECORD * .. .. .... 
* YES 

x 
*****Gl********** * RECALCULATE * 
• NUMBER OF • 
•RECORDS LEFT O~• 
OTRK US ING LAST * 
* PD RCD ACOR * ••••••••••••••••• 

x ••••• 
*EA * * G4* • * .. 

IJHAPRM7 

x •••• . . • 02 • • • •••• 

• • • •••••••••••••••• 

x 
*****G2********** 
*IJHACEOF EM* *-*-•-·-·-·-·-·-· * WRITE NE~ * 
* EOF RECORD * • • ••••••••••••••••• 

x .•. 
H2 *• .. .. 

NO •* HOLD *• 
•••*• =YES •* 

x ••••• 
•EE * * H3* •• 

.. .. .. .. .. . . 
* YES 

• IJHSER2 x •••••J2••••······ 
•IJHC~CAL EH* 

.._ ... ·-·-·-·-·---· • GET LOG UNIT * 
* NUMBER US! NG * * M f\UMBER. * ••••••••••••••••• 

x ••••• 
•EF * 
t Al* •• • I JHSEP2H 

****A3********* 
* ISAM ADD • * EOF * * SUBROJT INE * ••••••••••••••• 

!JHACfOF X •••••83••········ 
•IJHACUPD EM• ·-·-·---·-·-·-·-· : ~8°Rlcbg L~i! : 
•GET EOF R~D ID • • •••••••••••••••• 

****A4********* * ISA"' ADO * * UPDATE * * SUBROUT!NE * • •••••••••••••• 

IJHACUPD X •••••84••········ * GET HIGH * 
: RE~~R~R 7~~BER : 
* DATA TPACK * • • ••••••••••••••••• 

••••as;••••••••• * l SAM ADO * * UDOATE OVFL * * SUBPOUTI ~f * • •••••••••••••• 

.· 
! JHACUDY X 

*****R!i********** * t;ET HlGlot * 
: q~~"~eeW~8~" : 
* TRACK * • • ••••••••••••••••• 

x 
. . 
····~············· •••••• •• x • 

•*• IJHACOOF 
C3 * • *****C4********** •* *. * IJHCBLOl EK* 

•* EOF •. NO •-•-•-*-*-*-*-*-* -•.• !o ~~.~ixr .• ·*·····x··x:a¥JL~~~~ ~~crN: 
*• •* * EOF R ECOP.O * .. .. . ............... . 

* YES 

IJHAAl9 • 
IJHACACH X 

*****D3••••······ 
•ADJUST CVL lNDER* 
* ND. JN * 
: Afi6~K(~Et=~~ : 
* VTOC * ••••••••••••••••• 

IJHAAl7 X 
!!j~Ai~:·•••••:t: ·-·-·-·-·-·-·-·-· •GET POINTER TO • 
•FIRST DATA RCD * 
•ON CVL LESS ONE* • •••••••••••••••• 

IJHAAl6 X 
*****F3********** •JJH.ICUPD Ef4• ·-·-·-·-·-·-·-- _., . : GE~E~au w :······ • • • •••••••••••••••• 

****G3********* 
* ISAM ADD * 
* KEV PACDING * * SUSROJTI NE * ••••••••••••••• 

I JHAJ29 X 
*****H3********** * GET PTER TO * 
*FIRST POSITION * * AFTER KEY IN * * WORKL * • • 
***************** 

x 
*****D4********** 
* SET P.CD TYPE * * AND OPEPATION * 
• !ND!CATDP TO * * WP: lTE DATA * * IF REOUIP.EO * • •••••••••••••••• 

x 
*****E4********** * IJHCEXCP EH* ·-·-·-·-•-*-*-*-* 
: . EX~~fo~bAD : 

• • • •••••••••••••••• 

x 
*****f4********** 
• IJHCMCAL EH• ·-·-·-•-•-*-*-•-• 
: G~6.LBM~l~ : 
* NUMBER * ········••••*•••• 

x •••••t;4••········ 
• IJHCEAP T EE• ·-·-·-----·-....... * TEST FOP. * 
• ERRORS * • • • •••••••••••••••• 

x 
:•:••H4*******:*: , 
* * SVC 36 * * * * FREE DATA * * • * TRACK * * • • • * ••••••••••••••••• 

x • •••••••••• x • .•. 
J3 •• .. .. 

•* KEY *• .YES • 
*• IN WOltKL •*•••••• *• PADDED •* .. .. .. .. * NO 

****K3*!**'***** • ex n TO • 
* •DDRESS IN * 
* REG 8 * ••••••••••••••• 

x ••••J4•••······ * RETUPN TO * * CALL ING * 
* ROUTINE * • •••••••••••••• 

IJ~AAl3 X 
•••••c~•••••••••• * POiffT TO * * NF.XT FIELD * * Ia, llfCO 10 TC *•••• 
* RE UPDHED • • • • •••••••••••••••• 

****E5******~** * I "iA" ADD * 
: ~5gp~&W~~ : 
••••••••••••••• 

. . • x ••••• •••••• 

IJ~AAH X 
*****f5********** • • * ADD O~E TO * 
•· ltECORO IO * 
* FIELD * • • ••••••••••••••••• 

x 
****G5********* * ltF.TURN TO * 

: fi~~l:i : ••••••••••••••• 
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·····1········· i '~lid m~Ro : ••• v ••• ¥ ••••••• 

ic 
IJHACCIK •*• 

Bl •· .. .. 

•••• • • * A2 * • • •••• 
ic 

*****AZ*•******** • • 
* Gf T PCINTO * * 0 START * 
* 0 TABLE 3 * • • 
········-·~······· 

IJHAF29 ic •••••12••········ 

.. .. • • • A3. · .... · 
IJHAE29 X :···;a1N;i·····: 

* NEXT LOGl2•L * 

: l~E~f~2~ : • • ................. 
x .•. 

83 •• .. .. 

Licensed Program - Property of IBM 

Subroutines (Par.t 7 of 8) 

• ••• • • * A4 * • • •••• 
IJHACD~K X 

*****Alt*********• . . * GET 8LOCK !Nt; * * FACTOP * • • • • ••••••••••••••••• 
• ••• . . . 

• 84 •.x. • • .... . 
IJHACLOP X •••••84••••······ * 'lET PO!N'!ERS * 

•* PRIME *• NO 
*• cBATA IN •*•••• 

: GEfcPDmER : 

* PHVStCAL * 
• RECORD cyuNT • 

•* END OF *. NO : T~"A0e~~:~ : *• BLOCK •*•••• *• RE ADC •* • .. .. .. .•. 
• YES •••• . . . * Cl •.x. • • •••• • IJ~AD29 X ••••*Cl••········ • • 

: GET FU%~ ING : 

• • • • ................. 
•••• . . . 

ic •••• • • t Alt * • • •••• 

: •• i~.=ts~.~ii •.• : 

IJHAG2%•c *!***** 
* T~RN CN * 

• *ENYN ~cnafiK •• 
*IN D F TABLE * 
•IF REQUIRED• • •••••••••• .... . . . . 

• 02 •.x. 

.. .. .. .. .... * YES 

x 
:··:ri1·~··e~;= *~~ LOG ~CA~ RCD * 
• TO POtNt TO • 
* LAST LOGICAL • : ...... :~~ ...... : 

* DI •.x. • • • • .x ••••••••••• •••• • .... . 
IJHACLOP X IJHAPRET X 

*****DJ********•• :tr ~R~~ T~N~EJc: 
: K IE~R~OG : 

• • ••••••••••••••••• 

ic .•. 
El *• 

•* KEY *• 
EQ •* IN WDRKL *• HI 

• ••*••. eyo~llalN .• •*• ••• .. .. .. .. * LO 

IJ"~l:*Fl*!******** 
:!~~ei~:-... ._~: 
• EXCG IOAfl EAL * 
* AND WORK * 

=~~iu~.m~m: 

x .•. 
Hl *• .. .. . 

.:• ,.~lo •:.~~.: .. .. .. .. .. .. 
. * YES 

ic •••••Jl••········ : ~•~m : : ~~rr&=' : • • ••••••••••••••••• 

x 

ic •••• • • 
t A3 * • • •••• 

:rj~Yl:t·····e:: ._._·-·-·-·-·-·-· 
: Rmm~s : • • • •••••••••••••••• 

ic 
****E2•******** *' R~TURN TO * 

: ii~bH~ : ••••••••••••••• 

•*• IJHA829 
Kl *• *****K2********** •* *• * P"D KEY * 

•* END OF *. NO * OF NEXT * 
•••• BLOCK •••••••••••• x:uitl~Alx~~~v·o : .. .. . . •• •• • •••••••••••••••• * YES 

.! •• 
• • * A2 * • • •••• 

.i ... • • • 02 • • • • ••• 

x •••••03••········ 
: ~~B : 

: RE~ R~~D : • • ••••••••••••••••• 

x .•. 
E3 *• 

• •* HO. *• 
• YES • * OF RCOS *. 
•• ••• •*• TO BE •EID •* 

*• EQ 0 •* .. .. .... * NO 

IJHAH29 X 
*****F3********** 
:uP¥ftTfo~O,~TeR : 
* BV B+KEY L2G * 
* + LOG RCO LNG * • • ••••••••••••••••• 

*****G3*!******** 
*UPDATE POI NT ER * 
•TO PHVSICA~ RCD* * KEY BY K Y * * lNG+BLO K * * StZE+8 * ••••••••••••••••• 

x •••• • • 
*Cl * • • •••• 
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ic 
* KEYS 1111 
• * ···········••1111••• •••• • • * Dl * • • • ••• 

x • •••• 
•EB * • 02• • • • IJHACOUP x •••••04••········ * IJHUSHF El* ·-·---·-·-._._._. * EXCHANGE * 

: wy~l~ E:~o : 
••••1111••••········ 

x IJHAA28 •*• Elt *• .. .. 
•* KEY TN *• "° • *• WORKL •*•••••• *• PADDED •* .. .. 

•• •* * VE~ 

!JHACDAO i 
*****F't*lll*****•** : a~~~~~ : 
: 8~~€~d:r, : . . 
••••1111••••••****** 

x ••t,;4•1111••••• • • * TlJPN OH * •• ,~mmis •• • • •••••••••• 1111 

ic 
*****H4**111*****111* * GET POINTED 1111 * TO KEV OF * * "4EXT LO'i!CAL * * P.ECOPO, PAO * 
*KEY W!Tt4 X1 FF 1 * ••••••••••••••••• 

IJHAA29 X 
•••••J4••••111••••* 
• IJHCBLOI EK• ·---·-·-•-*--*-* 

ic .•. 
Olli *• .. .. 

.• •. E"D OF *• NO 
*• 9'LOCK •*•. •• .. .. .. .. .... x 

* YF.S •••• • • • 84• • • 
ir 

*****E'********** •! J"IC lltl01 F.tc• 1111-•-·---·-·-·-·-· 
• AU!Lll CCW * * r.i.tl!N Tf'1 ltE- * 
:.=:1::.:1~~=~·~= 

ic 
*****FS********** lll!JHA!QOO EM• ·-·-·-·-·-·-·-·-· : ,~c;~~~·ii. : : .... ~:=~=~ ..... : 

ic ••••t;5••······· * ltF.TUDN TO * 
: C~~~!:G : 
1111••············ 

•••••J~·········· *'! J"4ACUPO EJ* $-1111-·-·-·-·-·-·-· 

•••• 

: ~~1\2 %w : 
• PfWR !TE PCO Ill 

:••:(: DR~:sA~~TA : 

••••••••••••••••• * DEC'l"D COUNT * • •••••••••••••••• 

ic ****Kl5********* * qF.TUDN T('I * * CALLtNt: * * lltOUTtrtE * ••••••••••••••• 
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Chart EP.e ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 8 of 8) 

****B1********* * ISAPJ ADD * 
*!!OD. CCW CHAIR' * 
* SOBROOTINE * 
*************** 

i 
IJHAPR.1!11 ·*· IJH&PRl'l2 

C1 *• *****C2********** 
.•RECORDS*. * SET NUMBER OP * 

.*LEFT ON TRK*. YES * RECORDS TO BE * 
*• GTE ft AI. Ilf • *• ........ I* READ ~QUAL TO * *. STORAGE • * *l!AXIMOl'l NOftBER * 

*• ·* * IR STORAGE * 
*· ·* ***************** * NO 

i 
*****D 1 ********** * SET RUBBER OF * 
* RECORDS TO BE * 
:.n~:~R E8¥1icfi~ : 
* LEFT 011 TRACK * ••••••••••••••••• 

i 
**E1******* * TURN OFF * 

* COB!UBD * 
* CBAIRIB'G PUG * * EIT Ill READ * 

* CCW CHAIR * ••••••••••• 

i 

i . 
****D2********* * RETORR TO * * CALLING * 

* ROUTINE * 
*************** 

·*· IJHlPRft3 
F1 *· 

• * *· ****F2"'******** • * VERIPY *• RO * RETURI TO * *·· SPECIFIED •*•• ....... I• CILLIWG • 
*• • • * ROUTIRE • .. .• .............. . • ... * YES 

i 
**G1******* * • * !IODIPY * * WRITE * * CCR CBAilf * 

* * ••••••••••• 

i 
****H1********* * R!TORI TO * 

* CALLIIG * * ROUTIRE * ••••••••••••••• 

•***A3********* * ISAft ADD * 
* TEST SEEK * * SUBROUTINE * 

*************** 

i 
IJlfSKERR ·*· IJHRDHA •*• 

B3 *. BQ *• .. ~·. .. . . 
• • READ *·-YES •* *• TES *• HO!!E A!>DRESS • *• ........ I•. SEEK ERROR • *• ••• 
•. . • •. ·* .. .. •. . . *· .• • .... 

* HO * NO 

• ( IJHOPPSK X 
C3 *. •••••CQ********** ·* *· • • • * *• NO * RETD1Uf 

*• SEEK ERBOR •* •••••••• .I* OFF RETRY 
*• . • * * Stil'ITCR •. .• . . . . . . . ............... . 

* YES •••• * * . * D3 *· X. 
* * .... . 

IJBRBClL I 
*****D3********** 
* * * STORE * 
* CCI ADDRESS * * INCCB * 
* * ................. 

i 
. *· 

E3 *• 
·* •. • * *· YES • *. SEEK :ERROR •*• ••••• •. .• .. . . • .. • * HO 

i 
*****P3********** 
• BUILD CC11' S * 
* TO S!A'RCB * 
: I~E~1~1fD : 
* • . ............... . 

i 
*****G3********** 
* * * BUILD LCBG • 
• SEEK cc• • 
* * * • ................. 

i •••e3•••••••••••• 
SVC 0 EDP 

• •••••••••••••••• 

i ••••*J3••········ • • • • 
* * SVC 7 * * 
* * llIT IF * * 
: : BIQOISTID : : 

••••••••••••••••• 

••••Jt3•*······· • · BBTURI TO • 
•CILLUG ROUTIH• * • ••••••••••••••• 

• 

i 
****Dlt********* 

* RETOR!I TO * 
*CALLilfG ROOTilfP.* 
* * ............... 

. i 
•••••F.Q•••······· * POST, O!IR!S * 
* DASD EPROR * * Ilf STATUS * 
* BYTE * 
• * ................. 

i 
****P4********* 

* RR~ORlf TO * 
*PROBL!f' PROGPAft* 
* • • •••••••••••••• 

i 
**** 

* * • nl • 
* * .... 
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Chart FA. UBINDEX: 

****A 1 ********* . . 
* $$BIRDEI * • • ............... 

i •••••e, ********** * CALCULATE * 
* NUftBER OF * 

Bead Cylinder Index into Storage (Part 1 of 2) 

**** • • • 13 • . . 
**** 

i 
*****13********** 
•ERRTEST FB* ·-·-·-·-·-·-·-·-· * TEST FOR * * EltROIIS * • • . ............... . 

i 
• *· • *• CR~Uflm 

B3 , *• Bq *• *****F!"*******•** 
•* IUTCH *· . * *• * "OVE CRAIN * 

lES .FOUND ON 1ST•. NO ·* DO!'IP!! •• YES •-.nnn:::>s '!'O NEXT• * CORE INDEX * . ··*• ENTRY TO BE •*••••• ••• X•. EffTPY ·*··•••••• X*CTL!RDF.F. INDEX *•• •• 
* ENTRIES * • • 
***************** ic 

**** 

•.READ FOR .• *• CHAIRED • * * P.ffTR! TO * 
•.GROUP.* *• * * BP. RPAD * •. • * •. • • • ................. . 

* • "o 
x .... 

• ***** * H2 * * * * C3 *• •• 

• • * K1* • • 
i 

*****C1 ********** * * SVC 26 * * * DO PROTECTION * 
* *CK ON INDEX* * 
* IN CORE SECT* * 
* *OF DTF TBL * * 
***************** 

..... . 
**** . NOS KIP X •••••c3•••••••••• * SOl!TRICT * * 2 FROft NUl'fBER * * OF CORE * * INDEX ENTRIES * . . ................. 

x 

**** 
*FB-G2, H2 * * •.x: 

• • .... . .•. OUT 
D1 *. . * *• ****D2********* •* LESS THAR *• YES * SVC 11 * 

*• 3 ENTRIES •*• ........ I* TO PROBLEft * *. •* * Pl!OGRlft * •. . . . ............. . 
•. ·* * NO 

GET!IORE X 
*****D3********** 
* INITIALIZE TO * 
* READ CYLINDER * 
* IN DEX ~TRIES * * IM'O l!AIN * * STORAGE * ••••••••••••••••• .... 
*FB * • * E2 •.I. 

i 
• *• Ht'H4Pii>ST c4 •. •••••cs•••••••••• . * f" l TCH *. * PF.T !fl OP * . * FOUND ON *• TES * RECO~D * 

*• 1ST RCD OF •*• •• ••••• 1.* PRl!!C'.P.DING * 
*·CYLINDER •* * flTIPl"!:Y f:RAIRED * 

*• • * * Rf:l"TR? * .. .• ................ . 
• HO 

SETMAX t •••••no•••••••••• * SRT RCD NO * 
: =8n 1~o~1~SR : 
* CYLIR'DF.P * * IMDEX TPACK * ................. 

i: 
• • .x .......•... 

• *• FIRST 
E1 *• *****!2********** . * *• * SE!' KIY * • * FIRST *• YES * OF 1ST CORE * 

+.TiftlE THROUGH ·*•• ••••.. I*ENTRY POSITIOlf * 
•.T'RANSIEHT.* * TO ZP.110 * 

•. .• * • •. ·* ••••••••••••••••• 
* NO 

i: 
*****F1********** * JIJOVE KEY OF * 
*HIGHEST EMTRY-1* 
* 'l'O FIRST CORE * * ItlDEX ENTRY * * POSIT IO II * ••••••••••••••••• 

i 
*****F2********** * GET C!L IBD!R * * INDEI START * 
* ADDRESS UD * 
• SE': B•1 * • • ................. 

:1 ........................ : x 
UDSKIP •*• 

G1 *• .. •. 
.• IlfDEI *• NO 

*• SKIP OPTION • *• ••••••••••••••••• 
•.SPECIFIED.• •. .• ... • 

• YES 

i 
*****H1 ********** 
*BU IL DER PB* 

•••• . . . 
• e2 •.x. . . . 

**** I .•. 
R2 *• .• *· • * DOBB! *· 10 

.... . 
LOOP X 

••***El********** * GET HIGH * 
• RECORD ON * * CYLINDER * 
* IJlfDEI * * TIU CK * ................. 

DU!STRK i 
*****P3********** 
* GET * * RECOR ftBER * 
* OP T * * IND TRY * * IP RED * •••••• • •••••• 

ilij- CO!~u;*G3*t.******* 
• CALCULATE * 
•NO. OF RECORDS * 
* TO BE * 
* REID * • • ................. 

BUI LD1 X 
*****83********** * SET 110. OF * * RCDS TO BE * 

"OVEID l 
*****EU********** * l!OVE OPDA TED * 
* RCD ID TO DTP * 
*TBL AS ADDR CIP * 
*HEIT CTL INDEX * 
*EMT. TO BE PEA»• 
***************** 

:1 ........................ : 
DECBEUT i 

*****PU********** * SUBTRACT 1 * 
• * FROP! * ..... ·* ROfHU'.P * 

* OP !lRTJII!S * • * . ............... . 

SKIP 
*****RO********** * SET OP CCI * 
* DATA ADDftESS * 

•••••ns•••••***** 
*IICP.BASR START * * OP CYIJIDl!R * ·-·-·-·-·-·-·-·-· *BUILD CCI CHUB• *• :l!:ND •*• •.• * REID 'l'O * * !IAXIl!Oll V ALU! * ••• I•OP-CODE~ PLAG§, * ••• X* I2'DEX CORE BJ * 
* lfntHU!l! OP * * RECORDS READ * • •••••••••••••••• 

•TO SKIP NEC CYL* * INDEX ENTRIES * ••••••••••••••••• 

i •••••J1••••······ * GET * 
•&RD kB * 
• IHD * 
*ILLR * 
• CCI S * •••••••• • •••• 
•••• . . . 

• k1 •.1. • • .... . 
11•i •••• k,.1 •••••••• 

•EXCPllIT PB• ·-·-·-·-·-·-·-·-· • EXCP lBD * 
• VlIT * • • ••••••••••••••••• 

i •••• • • • 1.3 • • • •••• 

•.NEJr BEC .• •. .. •. ·* 
* YES 

i •••••J2•••······· • • * RZS!T * * VlCARCIS • • • • • ••••••••••••••••• 
:1 .......... : 
x •••• • • * Cl * • • •••• 

: •• 1t.~ii~l~il2 •• : 
• : AID ODIT : ................. 

BUILD2 X :no• i •••••J3•••••····· •BUILDER PB* ...... -·-·-·-·-·-·-· * BUILD CCI * 
• CRAIB TO CI * * REID * • •••••••••••••••• 

BO!f****K3*i******** * UPDATE PTIS * 
• UD BBCOBD * • * BO. 'l'O B! *· .. • .. * ll!!lD URTIL * 
* ZERO * • •••••••••••••••• 

•••••J4••········ *BXCPIAIT PB* ·-·-·-·-·-·-·-·-· . : EX~=I~llD :· ••• •. 

• • .................. 
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i 
*****JS********** * SM l!:Jl!COBD * 
* 110. TO 1 * 
• AID ADD on • * TO '?PACK 10. • • • ................. 

i . .... 
*PB * • 11• •• • TEST 

• ••• 
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Chart FB • SSEINDEX: Read Cylinder Index into Storage (Part 2 of 2) 

••••• 
*FA * * JS• •• • 

TEST. X , 
*****Al*********• •ERR TEST FB• •-ti-•-·---·-·-·-· * TEST FOR * 
• ERRORS O • • ••••••••••••••••• 

x •••••a1•••••••••• O CALCULATE o 
•POINTER Tll CATA• * 4REA OF * * L"AST ENTRY * * READ * ••••••••••••••••• 

x 
•*• END 

Cl *• 
•* ·rNACT IVE*••. Y"ES • ****~~l*Tt***** • 

*• OR DUMMY •*• •• •• •• • x• TO PRCBLEM • 
*•END ENTRY•* * PROGRAM * .. .. . ............. . .. .. 

•NO 

x .•. 
01 *• *****02********** •* *• * MOVE CHAIN * •* OU'4"Y *• YES •ADDRESS TO hEXT• 

*• CHAINED •*•••••••oX*CYLINDER INDEX • 
*• ENTRY •* * ENTRY. TO • 

*• •* * BE READ * .. .. . ............... . 
•NO 

; 
*****E2********** • • • INCREASE • * NUMBER CF * 
• ENTRIES BV I I> • • ••••••••••••••••• 

x 
x :::·: 

NOTCHAIN •*• • E3* 
Fl *• t t 

.•NO. OF *• e 
•* AVAILABLE *• NO LOOP 

*• CYL INDEX •*••• ••••••••••••••• *• ENTRIES •* 
*• = Dt .• .. .. 

•YES 

NO RC OM X 
•••••G~•••••••••• 
: lMfA~~ : 
• INDEX CORE • 

: 8IN9=$ : ••••••••••••••••• 

Lo'DPOFF X ··••••Hl•••••••••• • • • SET KEY o 
: E2~R~ 19~EHs : 
• • ••••••••••••••••• 

i ••••Jl••······· 
: TDS~iollE11 : · .... ::it=~=····. 

; .•. 
G2 *• .. .. 

•* OUMfllY *• ~O 
*• CYL INDEX •*• ••• 

•· •. 8~l~y .• ·• . ... 
*YES 

; . 
.. ***H2•••••••••• ·o MAKE SURE • 
• ONL:Y ONE • 
• ENTRY •ILL • 
• BE AEAD • • • • •••••••••••••••• . . ·•········· .. .. : .. 

•FA • 
• D3• •• • GETMORE 

****Bl•••••·•••• 
• UBI NDfX • * BUILD CHAIN • 
• SUBRCUT INE o ••••••••••••••• 

BUILDER X 
*****Cl********** O GET ADDA CF • 
•CYLINDER INDEX O 
• ENTRY IN * 
• OSKXTI\ TABLE * • • • •••••••••••••••• 

; 
*****Dl********** * MGYE * •LOGICAL UNIT TOO * CCB ANO 'BB' * 
• TO SEEK ADDA o • • • •••••••••••••••• 

. x 
•••••El**'******•* • • * BUILD * 
t Ct• CHAIN O • • • • • •••••••••••••••• 

x 
••••F3********* 

• RETURN TO * 
o PROBLEM • 
• PROGRA.. * ••••••••••••••• 

****Bit********* * S$81NOEX • * INPUT /OUTPUT t 
• SUBROUTINE * • •••••••••••••• 

EXCPWA IT i 
****Cit*********** 

SVC 0 
EXCP 

• •••••••••••••••• 

x 
•••••Do\********** • • • • * * SVC 1 • • * * WAIT IF • • * * REQUIRED • * • • • • • •••••••••••••••• 

x 
****Eit********* * RETURN TO • 

• PROBLEM * 
• PROGRAM O ••••••••••••••• 

****flt***** .. •* : um0~fo : 
• SUBROUTINE • . ............. . 

x 
ERR TEST •*• OUT Git •. ••G5••••••• .o READ *• o TURN OFF o 

•* ERROR OR •. YES • INDEX-IM- O 

•• •• NOF~~gRo •••••••••••• x•. cgu 9Utl" •• .. .. . . •• •• • •••••••••• •NO 

i . .. 
H4 *• 

•* EOF •. 
•* INDICATOR *• YES • 

· *• ON OR WLR •*• • •••• *• ERROR •* .. .. 
. .... 

•NO 

i ••••J4••··· .. •• o RETURN TO • : ~abm' : . ••••••••• =.s .... 

x ••••H5••••••••• o SVC 11 o 
: Topmm" : 
••••••••••••••• 
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Chart FC. ISA! BETRVE, RANDO!: 

ii .•. 
11 •• .. . . 

• :• ~I •:.~~ .. 
*• •A2 •* 

•••• 
.. .. .... * YES 

•FD * • * EJ *•X• • • •••• . 
ii 

.. ***Cl********** • • • • : :,RIVC1~8u : : 
• • faaca • • • • • • ................. •••• • • • 02 • • • •••• 
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READ Macro, KEY 

.... . . . 
• DJ •.x. . . . 

•A4 ........................................................ 
: F CODE : TYPE OF IHOEJC ENTRY : ftOUTINE : LOCATION : 

:· oociooo.;" • :·A01m··· •• · ••· •• •· ·: ·1 :.HAcm·: • ;c· • •· • · ·: 
:· OOiOOONN. : .. OUMMY.ENT;.V!e~o •• ···: .i:.AifRRA.: ·;; •••••• ·: 
: • ooici iONN ·: "oooioi;· eiii•H=.:mr.eo ·: ·i :.Hime·:· ioc • • •• • • ·: 
:·oomci""·:·1,umwmw·····:·i:...mu·:·w······: 
00N~!.!ici!oiliHli 0 IN~H00 ••••••••••••••• •• •••••••••••••••• 

01-CYl. INDER lliDEX 

•••• • • * C4 * • • •••• 
ii 

·····~···-······ • M VE NEXT • 

:TA"~ M~r.m: 
• A~ESS * • • ••••••••••••••••• 

ii 

•••• • • • cs • • • • ••• 
!JtiltSALT X •-cs••••••• 

• TUR'4 OP\! * 
• • 'l~ijr,~~Ei' * • * '! JlotCNTSW • • • • •••••••••• 

x ii 
.... . 

IJHRCERC X .•. .•. ••01•• .. ••• • • • • ,ul" 1~in •• 
o TO ZERO • • • ........... .... . . :'1, ••.• :•· .......... . . . . •••• x 

IJMRRUO ••• 
El *• .. . . 

• • R2!!~y •• NO *• •Y •*•••• .. . .. . .. .. .. .. 
o YES .... . . . . * Fl •.x. •· . . •••• ..... ,1J ....... . . . .• 

:savllll~~ '°: 
• IN RI 1i'ilii a • . . . ................. . . ·•··········· 
...... 1J ....... . 
:.!Lt\!=,!1_._._e: 
: fB 1ims•IJ : 
: ••• r.1J!1~L •• : 

00H1oioo•o . irl'°i' . ;,* ll ef\ 111N °o 
o F TA LE • • • ........... .. 

. 
• .!. .... 

• • ~a="n •• ••• u:!uJ, .~ 
• • ........... 

...... ,J ....... . 
~~ ...... =~= 
• "''\R It . •CHAA'I DK ARC~• :......... . .. : 

J .. • • o DZ o • • 
·~·· 

*****E2*!******** • • : nmA•1t6 : • KEYIRG • • • ··········-:···· .. 
ii . .. 

F2 *• .. .. 
.:• E?~H' ·=·~~ .. 

*•. *AZ •• .. .. . ... 
•YU 

••••itSf•! ...... .. • • 
: SA vloUMm : 
• • : ............... : 

ii ••••..,.z•••••••••• o SAVE R!jD . TYPE o 

: f 118 f ItM Tf fi" : 
o REl rER O :. •••• w"t ...... : 

i .•. 
J2 •• 

. . 

.. .. . ., 
•* MA!ISR •• YES. •· •.• am~, .• ····•: .. .. ··.·:a ~ 

.. ••• ",.! •••••••• 
: 1~ ~~,nrii" : 
• UU'tY,lll>ER • 
• ING X • •••••••••••••••• . . 

.i:~·········· 
• • • 03 • • • •••• 

. ··ru:;··:··. 
• SEEK CM2Cll • 

•. l~Ai~MT .• • • ........... 
. 

04 •• 
•* NEXT *• 

.. SEAPCCH *• YES 
*• ON TRACK •*•••• *• INDEX •* .. .. •.. .. 

• ND 
ic •••• • • • C.5 • • • •••• 

x IJHREXSL X •••••EJ•••••••••• •IJHCXCOR EGO 

·-·---·---------· • SEARSH ~AST Ell • 
: DR 'ftbl~CER : ................. 

x . .. 
FJ *• .. .. 

•• SEEK •• NO *• CMECK •••••• 
•.REGUUEC •* • .. .. .. .. 

• YES 

ii 
..... G3 ......... . 
• • 
o GET llAR@:R • •COUNT F EL FOR• 
• SEEK HE • • • ................. 

. 
••••*HJJ ........ 
•IJHSllERR· ENO ·-·-·-·_.,_._._._. 
: oUi' ~=R : 
• S"'K o . ...... ;::: ........ . 

ii . .. 
JJ •• .. .. 

x •••• • • 
• C4 • • • •••• 

•* · *• YES 
•• SEEK ERROR •* • • •• .. .. .. .. .... 

• ND 

ii 
•..S.3 ....... 

o SE CHECK o * TftN lll'F o 
o SllTCHAT o 

o IJHCNTSll • • • . ......... . 
J .. 

• • 
• C4 • • • .. .. 

x •••• . . . 
* Fl • • • .... 

*****E4********** 
• GET F CODE • : F:8BR2itPtH : 
• SEE F!GlifE * . . . . ............... .. 

x 
*****F4********** 
• GET ADDRESS • 
• OF P.0¥T l"t. • : PR~~I. ~E y : 
o TAILE ~A4 • • •••••••••••••••• 

x . .... ... . 
* A4• •• • 
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D'5 •• .. .. 
• • E•U-~XT *• NO 

•·•. ·x1~ .• ·•···· .. .. . ... 
* YES 

ic 
*****E5•••••••••• * SET PCQ TYPE * 
• ANO DPERATL CN • 
: 1~ 1 s•x5 : 
• T•A2K f NDEX * ••••••••••••••••• . . .x •••••••• ••• 

ic 
:r~~z;·····=~= ... ·-·-·-•-*'-•-·-· :eu1ts m.S~AI~ 
o TUCK !NliEX o • •••••••••••••••• 

~ .•. 
H~ *• 

•* Ttt:iac.K *• • .:· ~m ·=·~~1: 
•• •12 •• 

•· •..• ·• i *NO *****· • •FH * 
• IJHRESCH• F4• x •• ••••• • OFH o * GJ• • • • I JllRESCO 
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. . 
• )I ••••••••••••••••••••••••• x .•. 

D4 *• 
•* •. ****OS****•**** •• EAPEXT •• NO • qeruqN TO • 

•· •YES •*••• ••••• x• pq_ostE-. • 
•. •A2 .• • pqo;oa111 • .. .. . ............. . 

•• •* * YES 

x .•. 
E4 *• ••E5******* 

•• *• • • 
.•FROM WAITF *• YES * TUqN (lfF * 

*• ROUTlf<!E •*••••••••X*WAITF tNDICATOfl* 
*• •* •! N 'lTF TABLE * •• •• • * .. .. . ......... . 

* NO 

x 
****flt*•******* * RETUP.N TO • 

•PP.DBL EM PP.OGD.AM* • • ••••••••••••••• 

x 
**F5******* 

• qeser • 
* STlTUS BYTE * 

* A~O UN•ECCV * * ERROq BYTE * 
•I .. DTF T~L • ••••••••••• 

;. ..... •F,, * * Bl* •• . 
I JHCWAT.F 

* * • * REFEREM:ES * * * .x. TO FGHl s * * FFDh FFGl 
. . ••••••••••••••••••••••••• x. .... . 

IJHREGOT X 
*****Hl********** 
: SfXEL~Rl~lfR : 

! wm'lRRo&~~NE ! • • ••••••••••••••••• 

ii .•. Jl •. •••••J2••········ .. .. . . 
• :· R~e~ky ·=·~~: ..... x: GElcp~ltJER : 

*• •A2 •* * •REA * .. .. . . •• •• • •••••••••••••••• • NO 

. . 
• x ••••••••••••••••••••••••• 
x .................. 

• SET UP lO • 

: 1111UcbW8 '~al : 
* WORKP * • • ••••••••••••••••• 

254 

x •••• • • * A3 * • • •••• 
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x .•. 
H3 *. *****H4********** 

•• •• qooNLY •• •• YES : ~~a~sV~~~ : 
*• •YES •*••~•••••X* 2-14 FP.OM * *• •A2 •* • SAYE APEA * •• •• • * .. .. . ................ . 

• NO 

x •••••J3••······ .. • • 
Mmmsu~!~,.: • • • • • •••••••••••••••• 

. . .x ••••••••••••••••••••••••• 
x 

*****K3********** * • ****Kit********* 
*LOAD USER !OREG* • RETURN '!'O • : Wlb~ ~groiis :·· ...... x:cALllNG POUTINE: 

• • ••••••••••••••• . ............... . 
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Chart FR. ISAM RETRVE, RA~DOM: WRITE MACRO KEY 

****Al********• * ISAM RETRVE * * WRIT€ MACRO * 
• Kev • ••••••••••••••• 

x 
•*• 81 •• .. .. 

.. 2 
ISMOO fl'ACRC PARAMETER 
OPTION. THIS DECISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTI NG. 

•* POO~l Y *• YES 
*• =YES •*• •••••••• •••• •. •• • 

*• •A2 •* .. .. .. .. 
* NO 

IJl-'PWIHB i: 
*****Cl********** * • 

IJHRloRTB X 

* SAVE USER * * REG ISTfRS * 
• 2-14 • • • ................. 

•••••c2•••••••••• 
* * * STORE USER * 
*REG! STERS 2-14 * 
* IN SAVE APEA * 
• * . ............... . 

:x ••..•..••••..••••••..••• : 
x 

*****Dl********** * ESTABl ISH * * REGISTER 14 * * AS SECOND * * BASE REGISTER * 
• * ................. 

x 
IJHRWRT •*• 

El * • *****E2•********* .. .. . . 
•* POONLY *• YES * SA\l'f POllliTER * 

*• •YES •*• •••••••X* TO SAVE AREA * 
*• *A2 •* * IN REGISTER 0 * .. .. . . .. .. . ............... . 

* NO. 

:x •.••..••..•...••.••••.•• : 
IJ ... RPRNT X 

••Fl******* * • 
•TU~N ON WR T TE• 

• SIT JN OTf * 
* TABLE * * • ••••••••••• 

x .•. 
Gl *• 

.•UNCORR *• 
• •DASO ERRCR, *. YES 

•. WLR OR NO •*• •• • 
*• J!ECORD •* 

•.FOUND•* . . .. 
* NO 

x ••••• 
•FF * 
• F2•· 
* * 

x * IJHRERRR 

**Hl******* • • • ·mp ,~Tams·. 
• TABLE * 

* • ••••••••••• 

x ••••*Kl••········ * • •GET IDENTIF !ER * 
: RE1av:8u¥lNE : 
• * ••••••••••••••••• 

x .... 
* • • 83 • 
* • •••• 

• ••• • * • 83 • 
• * •••• 

x 
*****B3********** * GET POINTER * 
* TO NOfU(r:l: AND * 
* POINTER TO * 
•LOGICAL RECORD * 
* * ................. 

x 
*****C3********** *l.IHRWRKA FJ* ·-·-·-·-·-·-·-·-· * MOVE LOGICAL * 
* RECORD TO * 
* WORKR * •....•...•..•.... 

x 
*****03••········ •IJHCBL02 FJ• ·-·-·-·--·-·-·-• BUILD CCW * * CHAIN TO * * WAITE RECORD * ••••••••••••••••• 

x .•. 
E3 *. .. .. 

•* OVERFLOW *. YES 
*• WRITE •*•• •• .. .. 

•• •* 
*• •• * NO 

x 
*****F3********** * SET COONT * 
•FIELO IN WRITE * 
* AND VERIFY * • ccw•s re • * BLOCK SIZE * ••••••••••••••••• .... . . 
*FC * .x. •••••••• •• * HS *•X• * • ..... . 

IJHRESCO X 
*****G3********** 
*IJHCEXCP EH* ·-·-·-·-·-·-·_._. * * * EXC!' * * • .................. 

* P.EFEPENCES 
TO FHF4: 
FCH5, JGK5 . .... 

* • 
* ** • * 

* 

IJHRESCH X 
*****Fit********** 
• IJHCXCPH FH• ·---·-·---------· * EXCP ANO * 
* HOLD * 
* * • •••••••••••••••• 

x 
**G4******* * • * SET INDEX * * TRACK HELO * * SNITCH * • * • •••••••••• 

. . . • x ••••••••••••••••••••••••• x ·*. H3 *• .. .. 
NO •* WAITF * • 

: • •*• ._~E~~~~~K •* •* . .. .. x •••• 
***** * VES •FG * 
•. 1S4• 
* • 
* IJHSER2 

x . .... 
•FD* * Fl• •• • IJHCllATB 

••••45••······· * I SU• PETRVE * * ! NPUT /OUTPUT * 
* SUBctOUTt NE • ••••••••••••••• 

IJHCXf..PH X •••••85••········ *! J._.C~AL EH* ·-·-·-·-•-it-•-•-· : i~r Tl·~L~~~ : 
*U'>! Ht; "' .,Uflfl8fQ * .........•..•.... 

x •••••ci;•••••••••• . . . . 
* * SVC 35 * * * * f.IOlO * * * * TRACK * * • • • • ••••••••••••••••• 

x ••••05••······· * "ETUPN TO * * CALLING * * QOUTINE * ............... 
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••••AL••••••••• * ISAM RETRVE * * BUILD * * SUBROUTINE * ............... 

lJH~~~~~Bl*~******** * GET ADDRESS * * OF CCW • 
* BUILOAREA * * JN OTF TABLE * • • ................. 

IJ HCLOPX X •••••c.1••········ 
• GET DATA OR • * TIC POINTER * 
+ FROM BUILDER * 
• CONTROL (COE • • • ................. .... . . . * Dl *• •• • • .x ........... . .... . 

lJHCTICR X •••••01••········ * DETERMINE * 
+ ADDRESS FIELD * 
• FOR TIC * * INSTRUCT ION * • • .................. 

x 
IJHVBLOC •*• 

El *• .. .. 
YES • * RPS TYPE +. 
•• •*• OTF •* 

x .... . .. .. .. .. .... 
•NO • • * Al * • • .... 

IJHCSTRE X 
.lf++++F l********** * MOVE CCW OP * .. x: C~~f~, Fl~& : 
* DATA LENGTH * * IN CCW * . . ............... . 

•••• . . 
* Fl * • • .... 

IJHCBH98 i 
••Gl******* 

t TURN OFF * 
•CHAINING 8 ITS• 

* IN OTF * 
• If REQUIRED • • • ••••••••••• 

IJHCE99 X 
*****Hl********** * lJPCATE TO • 
• NEXT BUILDER * 
• CONTROL CODE • 
• FIELD * . . ................. 

x .•. 
J l •• .. .. 

•* ENO OF *• NO • 
*• CCW STRING •* •••• .. .. .. .. .... 

•YES 

x 
****Kl********* 

• RETURN TO * 
• CALL ING * 
• ROUTINE • ................ 

••••AZ••••••••• 
• lSAM fl:EfRVE * 
* WORK AREA * 
• SUBROUTINE * ••••••••••••••• 

x 
l JHRWRKA • *• 

82 •• .. .. 
• * WORKR *• NO 

*• PRE SF.NT .•. ••• .. . . .. .. .. .. 
•YES 

x •••••C2•••••••••• • • * GET LENGTH • 
* OF RECORD * * TO BE ~OVEO * • • • •••••••••••••••• 

x •••••02•••······· *I JHCMOVE EH* ·-·-·-·-·-·-·-·-· • MOVE RECORD • 
• TO DESIGNATED * 
* LOCATION * ................. 

: x •••••••••• : 

x 
****E2********* 

: REl~~7Nl0 : 
* ROUTINE * • •••••••••••••• 

•••• • • * Al * • • .... 
x .•. 

Al *• .. .. 
NO •* *• 

• ••• *• Ml/Cl • * .. .. .. . . .. .. 
•YES 

x .•. 
Bl •• .. .. 

•*HI-INDEX *• 
*• DEVICE •*•••• 

•.SUPPORTS •* 
*• RPS • * . ... 

•YES 

: .••••••••. x: 
l JHVBLOl X 

•••••Cl********** 
• PUT ADDRESS * 
• SECT Cf!: * 
•ARGUMENT Fl ELO * 
• l N CCW • • • ••••••••••••••••• 

i •••••Dl•••······· • • * PUT RPS • 
• OP-CODE * * IN CCW * . . 
• •••••••••••••••• 

i 
*****El********** • • * PUT LENGTH * 
* VALUE OF 1 * * lNCCW • • • . ............... . 

x 
•lll!:***F 3********** • • * SET COMMAND * 
*CHAINING FLAG* 
• ON IN CCW * • • • •••••••••••••••• 

x .•. 
G3 *• .. •. 

x •••• • • * E4 * * • •••• 

• * READ *• YES 
*• SECTOR TYPE •*•••• •• ccw •• .. . . . ... 

•NO 

x .•. 
H3 *• .. .. . 

•* SECTOR *• VESX 
*• ARGUMENT •*•• •• 

*• FIELD •* 
*• N(]z:O • * . ... 

•NO 

i .•. 
J3 •• .. .. . 

.:· s~~t¥5~5 ·=·~~~~ 
•.CALCULA- •* 

*• T ION •* . ... 
•NO 

x •••• • • •. 84 • . . •••• 

x •••• • • * fl * • • •••• 
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• ••• • • • 64 • . . 
•••• 
x 
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•••••84••········ * * SVC 75 • * * * CALCULATE • • 
* • SECTOR * * * • ARGUMENT • * 
* * VALUE * • • •••••••••••••••• 

i 
*****C4********** * PUT SEC TOR * 
* AR.GUHENT INTO * 
•SECTOR ARGUMENT• 
* FIELD * . . . ............... . 

. .... . . . 
• .X• Fl * • • .... 

•••• • • * E4 * • • •••• 
x 

*****E4********** . . 
* STORE * 
• • ... 8 • 
* IN CCWAODR * . . . ............... . 

x 
*****f4********** • • * STORE CHO • 
* CODE IN CCW * . . • • . ............... . 

i . ... . . 
• 01 • • • . ... 
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Chart FK. ISAM RETRVE, RANDOM: 

••••Al•••• .. ••• : m~ ~:me : • • ••••••••••••••• 

IJ~,_,.EEB .!. 
81 •• 

•* *• ****82********* 
•* HOl.3 *• NO * * •· •YE ••••••••• • x• s~c 50 • 
*• *A •* * * •• •• • •••••••••••••• .. .. 

* YES 

x •*• JJHFREEB •*• 
ti •· tz •· .. .. . .. .. 

•* ROONLY *• YES .o RPS •. NO 
*• •YES •*• •••••••X*• SlJPPOA.T •*•••• 

*• *AZ •* *• •A2 •* .. .. .. .. .. .. . ... 
o NO • YES 

IJ~FREEB X 
*****Dl********** • • : atr: : * REGS * • • ••••••••••••••••• 
•••• • . . . * El •.JC. • • •••• x 

*****El********** • • :ADll,UmhlCYn : • • • • ••••••••••••••••• 

x .•. 
Fl •• .. .. 

•* READ *• YES 
*• ERROR •*• ••• .. .. .. .. .... 

• NO 

*****Gl*!******** • IJHtlN IT EE• ·-·-·-·-._._._.._. 
:umr~\mRs : • • ••••••••••••••••• 

x 
*****Hl********** • • 
: F1f~1c : • • • • ••••••••••••••••• 

i ..... 
*Ef * • Al• •• • IJ~SERZH 

x ••••• 
•FG * 
• 84• •• • IJHSER2 

x •••••02••········ 
•~T UP POINTER • 
: MierNsm : 
• DTF EXTDSIDN • • • ••••••••••••••••• . . .x ••• •••••••• 

ic •••••E2•••••••••• • • 
:um ~msms : • • • • ••••••••••••••••• 

ic •••••F2••••••••** • • o· SOE ADDR * 
: snrr' APEA : • • • •••••••••••••••• 

x • ••• • • t El • • • •••• 

FREE Macro 
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Chart GA .• ISAM RETRVE, SEQNTL: ESETL Macro 

****Al********* 
: m~LR~Im : 
• • ............... ' 

x .•. 
Bl *• .. .. 

.:· p~~~y ·=·~~~ .............. . 
*• *A2 •* .. .. .. .. 

* ND 

IJHESTLB X 
*****Cl********** • • 
:mmMs~14: • • • • ••••••••••••••••• 

IJHESTLB ic ••••te2••········ • • 
:REm~E,~s~~14 : * IN SAVE AOEA * • • ••••••••••••••••• 

:x .•••.•••••••.••••••••••• : 
x 

:···e~l::t~;:···: 
: Rlf 1mM4 : 
• BASE REG !STER • • • ••••••••••••••••• 

IJHSESTL X 
*****El********** 
OIJ~SBHIN HA• ·-·-·-·-·-·-·-·-· OINITLZE POINT- * 
: S,5ol~ ~~=Ji : ••••••••••••••••• 

' x ••Gl******* • • 
• TYRN lFF • • GE IS UEO * * SWIT H • • • ••••••••••• 

x 
'*****Hl********** • IJHSINT ~A• ·-·-·-·-·-·-._._. : ,firE~si~o ! • • ••••••••••••••••• 

x .•. 
J l •. ••J2••••••• 

•* * • •SET BIT IN * •* !DAR U2 *. VES *OTF TABLE TD • •·•. ·::1 .•.•........ x•1=el~IXEa~lta1•• 
•. •* * PRCCES SEO • •• •• • •••••••••• * NO 

xx· ......... . 
•••• • • • 83 • • • •••• 

ic ••12••••••• . . . 
• * RE!f' 1/0 * 
••••••*~EA ¥All~N OT~* 

• • ••••••••••• 

•••• . . 
• 83 • • • •••• 

x .•. 
83 •• .. .. 

•* HOLD *• NO 
*• •YES •*•••·· 

*• *A2 •* .. .. . ... 
* YES 

x 
*****C3********** • • • • 
: : Fil~ ~tLt : : 
* * TRACK * * • • • • ••••••••••••••••• .... . . 
•GE * .x. •••• •••• •• * G4 •.x. 
:.... x .•. 

03 •• .. .. 
•* ROONLY *. YES *• =YES •* •••••••• • ••••••••• 
*• •A2 •* .. . . .. .. 

• NO 

IJHSER2 X 
*****E3********** • • 
Mmmsu~!r~: 
• • . . 
••••••••••••••••• 

IJHSER21 X 
*****E4********** • • : PE~l8~~TM~~~ : 
• 2-12. 14 • • • ••••••••••••••••• 

. . • x ••••• •••••••••••••••••••• 

x 
****F3********* 

: ~~~~G~e~0 : 
* PROGRAM * ••••••••••••••• 
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Chart GB. ISAM RE'.rRYE, SEQHL: GE'.r !aero (Part 1 of II) 

••••Al********* 
: 1~:~ ~m~E : 
• • ............... 

ic .•. 
Bl *• .. .. 

•* RDONLY *• YES 

•Ai 
lil~l!NMA~Rf PARAMETER 
8oh NOT ~~M~cui~= 
ASSEMBLY LISTING. 

*• •YES •*••••••••• ••••• •••• *• *A2 •* .. .. .... 
*NO 

IJHSGETB X •••••c.1•••······· • • * SAVE USER * * REGIHERS * 
• 2-llt • • • ••••••••••••••••• 

IJHSGETB X ••••*C2••········ 
* STORE ¥SER * 
: R~~l~ E=S : 
• SA~E AlEA • • • ••••••••••••••••• 

. . • x • •••••••••••••••••••••••• 
i •••••01••········ * ESTABLISH * : •u1maN&4 : * eASE. REGISTER * • • ................. 
i 

IJl<SGET •*• 

* REFERENCES 
TO GBE4s 
GDGl, GEK3 

El *• *****E2********** •* *. * INTERCHANGE * 
•• ADON~ y •• YES • POUIE• TO • 

•·•. ·:f2 .• ···········: st~~lE~'t ar : 
*• •* * REGISTER 13 * •• •• • •••••••••••••••• • NO 

. . • x ••••• •••••••••••••••••••• 
IJHSGETl j( 

*****Fl********** *IJHSBHIN HA• ·-·---·-·-•-*-•-• 
: J~ 1mfsP~' : 
* DTF TABLE * ••••••••••••••••• 

j( 
~. .~ 

Gl *• G2 *• .. .. .. .. 

• ••• • • 
• A3 * • • •••• 

i .•. 
A3 •• 

•* ALL *• 
•* REfieRDS •. NO 

*• •· i=oc~~~~o.• •* • • • • .. .. .. .. 
• YES 

j( 
••••• 
*GE * • B4* •• 

•••• • • * A4 • • • •••• 
x .•. 

A4 *• •* FIPST *• ·=· Rm=s ·=·~~-•.PROCESSED.• • 
*• •• .... 

*NO 
ic •••• • • • 04 • • • • IJHSBHl2 x 

• ••• 

x .•. 
C3 *• .. .. 

NO •* I OARE AZ • • 
••••*• •YES •* 

*• •AZ •* 

•••• 
.. .. . ... * YES 

*HB * • 
• .. 5 •.x. . . . • •••• x 

.JJHSREOO •*• 
03 •• 

•• *• •* •REVIOOS *• YES 
*• ·&~ORO IN •*•••• 

*•2.A=~~°'!• •* : 
•• •• x 

* NO ***** • • •GE • ••. • • • •• ••• x. * Bl* •• x • .•. 
E3 *• .. .. 

•* PRIME - *• NO 
*• DATA DEVICE •*•••• 

•• 2321 •• .. .. .. .. 
* YES 

x 
*****F3********** • • * INITIALIZE * : um ¥SP$R : 
• • ................. 

i .•. 
G3 *• .. .. . 

•••••84•••······· 
:!t.~~.!L ...... ~: 
* llAIT FOP 1/0 * 
* COMPLETE AND * 
•TEST FOR EPROR S• ••••••••••••••••• 

IJHSWOP j( 
*****C4********** • • * SAVE RECDRD * 
:ADOR~i i~~HR I : 
• • ••••••••••••••••• 

-.... . .. 
• 04 •.x. . . . •••• x 

IJHSNOllT •*• 
04 •• .. .. 

•=* E~~A& *:.~~. .. .. ·· .... ·· ~ * NO ***** **** *'7C * * * • * A:t* . . .... . .. • • • **** • IJHSEOTR 
IJHiRiTf x • tJ~s&3;••••••=:: ._._._._._ ............ 

* UPDATE * : c~M~Mco ·! . ............... . 
x .•. 

F4 *• .. .. 
•* HOt.i *• NO *• •YE •*•••• 
*• *A •* .. .. . ... * YES 

i .•. 
G4 *• .. .. 

.:• 12¢~~·2 *:•!~! ..... x•:* s-.f¥~H •:.~~ •• .~tco~RV£Nl-s;:.~x: •* NEW *• NO • *• Tq,ACK •*••X• 
*• *AZ .• *• ON •* .. .. .. .. .. .. . ... 

* NO * YES .... . . . . 
• t'l •.x. • • 

j( 
•••• • • * Hl * • • •••• 

*• SUBCELL •* .. .. . ... 
* YES 

*• •• .. .. .... 
* YES 

• ••• • • * AS * • • •••• 
ir . 

*****A5********** * llOVE CU .. DiENT * 
•RECORD ADDRESS * 
* TO SEEK/ * 
•SEA•CH ADDRESS * • • • •••••••••••••••• 

re 
:r~~:12.;:·····=:: ·-·-·-·---•-*-•-• : R~:e0:gxT : 
• • • •••••••••••••••• 
•••• *HB * • * G5 *•X• 
: ••• • x .•. 

C5 *• .. .. 
•* IOAREAZ *• NO 

*• •YES •*•••• 
*• *AZ •* .. .. .... 

* YES 

ic .•. 
05 •• • 

.•RECORD *• • 
•* RETRIEVED *• NO • 

*• FlllOM •*• .x. 
•.OVERFLOW •* 

•.AREA .• .... x 
* YES ••••• •GE • 

• 85• 

j( 

: I 5A.ON~O : 
•••••~s•••••••-• 

* I 0 A~EA • 
* ADD•ESS * • • • •••••••••••••••• 

x ..... 
•GE * * CS• • • • 

. .. :n~ ·::~:::·· ~ 
* GET * * SU!IROUTINE * • •••••••••••••• 

• • • 

•••• x j( j( x IJHSGETH ic 
**Hl******* • • * SET SW TO • 

* INDICATE GET * 
* ISSUED • • • ••••••••••• 

j( 

••••"4Z••······-• • • FORCE * 
* EOF * • • • • .................. 

• IJHCER ...... 
• •EE * •• x• G4 * • • •••• 

•••••H3-•••••••• • • * SET NEW STRIP * 
: UPPn ~IMIT : 

• • ••••••••••••••••• 
:x •••••••••• : 
i 

~. .~ IJHSNO .•. 
Jl •• J2 •• .. .. .. .. 

• :• 1~reEA2 *:.!~! ..... xo:* mx&gufN •:.~~ •• 
*• *AZ •* •.O~ERFLOW • * 

*• •* •.-REA •* .. .. . ... 
* NO * YES 

j( x .•. 
Kl *• 

.•. 
KZ *• .. .. .. .. . 

•=* ::u.t8UfN *:.!~! ... •* !.JER *• NO • 
*• Rfii~D .• •• X. 

•.OVERFLOh •* 
•.AREA •* .. .. 

* NO 

j( 
•••• • • 

• A3 * • • •••• 

··~Xecok8~.·· : •• •• x * YES **** . . . . 
•••••••••••XxlJHSOTR : A3 : 

••••• • ••• 
*GE * • Bl* •• • 

J3 •• .. . . 
•• IOARIA2 •• NO 

*• •YE •*•••• 
*• *A •* • .. .. . ... 

* YES 

x . .. 
K3 *• .. .. . 

•* fllO *•NO• •· •• PR:Hh ••• • •• x: .. .. . •• •• x 
* YES **** • • 
J.. :.::.: 

• • * A4 • • • .... 

*****Hit********** 
:.!t.~=!~-----:~: 
• HOLD INDEX * * TPACK. * • • • •••••••••••••••• 

i 
*****J4••········ 
• IJHCXllTH HA* ·-•-*-*-*-*-*-*-* 
* HOLD DATA * 
* TRACK * • • . ............... . 

j( 
*****K4********** • • • • * * SVC 36 * * * •FREE INDEX * * 
• • TRACK * * • • • • ··-···········-· . . xx .......... . . .. . 

• • * A5 * • • . ... 

....... , ........ .. 
• ESTABUSH • * R TURN FRO~ * 
• c " IU1LO£R • * AND ET UP * * FO GET * . .............. .. 

i 
*****J5********** •IJHtXllTH HA* ._.-........ ·-·-·-·-· 
: Ef~•vfi~O : 
• • ................. 

x 
****K5********* 
:Cu~f ~"Ro~9JNE: • • ............... 
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Chart GC.• ISAM RETRVE, SEQNTL: GET Macro (Part 2 of 4) 

••••• 
•GE * * C5* • • • 

IJHSBH13 X 
:~~~;eA::•••··~:: 

•A2 
I SMOD MAC RC PARA"ETER 
OPTION. THIS DECISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

••••• 
*GB * 
• D4* •• • 

x 
IJHSEOTR •*• 

A3 *. .. .. 
NO •* HOLD *. 

•••*• =YES •* 

x •••• • • • 84 * • • •••• 

*• *A2 •* .. .. .. .. 
* YES 

x .•. 
83 *• 

•* •• 

• •••• 
*GE * * fl* • • • 

..... ...... x: 
:IJHS2EOT X 

*****A4********** 
* * * • * *. SVC 36 * * * * FP EE HELD * * * * TPACK * * • • • * ••••••••••••••••• 
**** . . . 

• 84 •.x . • • •••• x 

·-·-·-·-·-·-..-·-· • MOVE RECORD * •* IOAREA2 *. ND • 
*****84********** • • * GET TRACK * * INDEX AODR * 

• TD WORK AREA • • • .. ,., ............. . .... . 
: * * •.x: * ~~FER~~if * * G~f!, GF03 .... . 

IJHSBHl7 X 
*****Cl********** • ST ECDRO • * AND * 
:AR~A ReH0 1~: 
• DT ABLE • ••••••••••••••••• 

x .•. 01 • . •••••02••········ .. .. . . 
•• R DDNL y •• NC • RESTCRE use R • 

*• =YES •*• •••••••X*REGISTERS 2-14 * 
*• *A2 •* * * .. .. . . • • •• • •••••••••••••••• • YES 

•••••e1•i•••••••• 
• RESTORE • 
•REGISTER l? TO • 
• POINT TO SAVE • * AREA * • • ••••••••••••••••• 

x 
*****Fl********•* • • • RESTORE USER • 
•REGISTERS 2-14 • • • • • ••••••••••••••••• 

x 
*****Gl********** • LDAO USER ID • 
• REG WIU • 
• ADDRESS OF * 
• RECORD * • • ••••••••••••••••• 

x 
****Hl********* * RETURN TO * 

•PROBLEM PROGRAM• • • ••••••••••••••• 

*****E2*i******** • • * LOAO USER ID * 
* REG WITH * 
* ADDRESS OF o 
* RECORD * ••••••••••••••••• 

x . ···:~;~=~·;~···. •PROBLEM PROGRAM* • • ••••••••••••••• 

IJHSCHNG X 
*****G2********** • • * RESET CCW * 
* ADDR * • • • • ••••••••••••••••• 

•· •. -=11i .• ·····x·· .. .. 
*• •* * YES 

x .•. 
C3 *• .. .. 

•* USING *• NO • 
*• IOAREA2 •*• • ••. 

*• NOW •* .. . . 
*• •• 

* YES 

x ••03••••••• • • 
•• iST1~MmE •• 

* IDAREA2 * • • • •••••••••• 

**E3*i***** * SET SW * 
• TO INDICATE • 

* NEXT REC IS * 
* OVERFLOW O ... ~~~2:~ .... 

x .•. 
F3 *• .. .. 

YES •* . CORRECT * • 
••••••*• I OAR EA •* *• AOOR •* 

*• •• . ... 
• NO 

x 
*****G3********** • • 
: fSTu~~ : * .. ORK AREA * • • • •••••••••••••••• 

x 
*****H3********** • • 
: GEMmm : 
* ADDRESS • • • .................. 

. . 
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················;~~;~~~;··~!. 
J3 •• .. .. 

YES • • BLOCKED * • 
••• •*• RECORDS •* .. .. 

*· •• .. .. 
* NO 

*****K3*i******** • • •ADD KEY LENGTH * 
: r~oAmP : • • ................. 

=•••••••• •• Xi IJHSBHU 

••••• 
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•GE* 
• B5" • • • 

• • • * • •••••••••••••••• 

x 
*****C4********** * tJHSBILO ~8* ·-·-·-·-·-·-•-*-• •BUILD CCW CHAIN* 
•TO SEARC .. TJ:l.ACK* * INDEX * . ............... . 

x . .. 
04 *• .. .. 

•* EP.REXT *• NO 
*• =YES •*•• •• 

*• *A2 •* 
•• •* 

*• •• * YES 

*****Elt*i******** • • * SAVE 1/0 AREA * 
* ADDP.ESS * • • • * • •••••••••••••••• 

x 
*****F4********** 
• SET •co TYPE • 
* AND OPERAT!DN * * INDICATOR TD * 
* READ TRACK * 
* INDEX • • •••••••••••••••• . . .x ••. •••••.•. 

x .•. 
Git *• •••••r;ii;•********* •* *• •!J...CXWTt-1 M ... 

•* HOLD *• YES •-•-•-•-•-•-•-•-• *••. =~~~ .••*•••••••• x: E~~=CKSf~~~~ : 
*• •• • • •• •• • •••••••••••••••• * NO 

x 
*****H4********** 
O IJHCEXWT HA* ·-·-·-•-*-•-*-*-* 
: E~fi~lK siA~~~ : • • ••••••••••••••••• 

. . .x ••• .•••.••.•••.•••.•••••. 
IJHSC002 X •••••J4••········ • • 

:uP~mKcv~~i~T : 
• RECORD NUMBER * • • ••••••••••••••••• 

ic .•. 
K4· *• .. .. 

•* E"D *• NO *• OF ~ACK •*•••• .. . .. ·· .... ·· ~ * YF.S ***** 
• •GO * X IJHSB!i5 * *Dl*!JHSBH6 

***** * •t;O * * Bl* •• • 
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Chart GD. ISAM RETRVE, SEQNTL: GET Macro (Part 3 of 4) 

••••• 
*GC * * Kit* • • • 

IJHS8H5 X 
*****Bl********** • • * GET STARTING * * RECORD NUMBER * 
* ON NEXT TRACI< * • • ••••••••••••••••• 

x 
*****Cl********** • • * ADO ONE TO * 
* TRACK NUMBER * • • . . 
••••••••••••••••• 
•••• •GC * • * K4 *•X• . . . •••• x 

lJ ... SBti6 •*• 
01 •• .. .. 

NO •* HOLD *• 

•A2 
I SHOD HACRC PARAMETER 
OPTION. DECISION DOES 
NOT APPEAR IN 
ASSEMBLER LISTING • 

•••• 

it•••• . . 
• •• • • • 

. . . * C2 •.x. . . . .... . 
IJHSBH3 X ••c.2••••••• • • •SET CVERFLOh * * INDICATORS • 

*IN Dlf TABLE * . . ............ 
x .•. 

02 •• . . .. 
•* HOLD *• YES 

• REFERENCES 
TO GDC2: 
GEF~, GEG2 

••. •*• •YES •* *• :sYES •*•• ••• •• •••••• ••. •• 
*• *A2 •* .. .. .... * YES 

x 
*****El********** • • • • * * SVC 3t * * * *FREE INDEX * * * * TRACK * * • • • • ••••••••••••••••• 

x 
**Fl******* • • * PESET FIPST • 

* OVFL RECORD * * INDICATOR * • • ••••••••••• 
: .•.••••••• x: 

x .•. 
Gl *. .. .. 

•* OVERFLO~ *. NO *. RECORD •*• ••• .. .. .. .. . . .. * YES 

x .•. 
Hl * • .. .. 

x ••••• *GB * * E4* •• • IJHSRETB 

•* IOAREA2 *• NO 
*• •YES •*• ••• 

*• *A2 •* .. . . .. .. 
* YES 

x .•. 
Jl •• .. .. . 

•* ~OLD *. YES. 
*• •YES •*• .x. 

*• *A2 •* .. .. .... 
* NO 

x •••• • • • 84 • • • •••• 

x •••• • • 
• C2 * • • •••• 

*• *A2 •* .. . . . ... 
• NO 

x •••••e2•••••••••• •IJHSGET2 HA* ·-·---·-·-·-·-·-· * READ OVERFLOW * 
• RECORD * • • ••••••••••••••••• 

x 
*****E3********** 
•IJHSGETH Gil* ·-·-·-·-·-·-·-·-· * READ OYER FLOW * * RECORD * • • • •••••••••••••••• 

: x •••••••••••••••••••••••• : 
x 

*****F2********** . . 
* SAVE CURRENT * 
•RECORD ADORE SS • 
* IN Olf TABLE * • • ••••••••••••••••• 

x 
*****G2********** • • * ADD 10 TO * 
* CURRENT I /O * 
* AREA ADDRESS * • • ••••••••••••••••• 

x • •••• 
•GE * * CS• •• • I JHS813 

.... . . 
• 84 • • • •••• 

x ... 
84 •• .. .. 

.•2 1/0 AREAS•. NO 
*• SPECIFIED •*'•••• .. .. 

• . ·* . ... 
* YES 

x .•. 
C4 •. .. .. . 

•* FlRST *• YES. 
*• f:l:ECORO .• •• x. 

•• •* .. .. 
•• ·* 

• NO 

x •••••04••········ . . 
* SET RECOPO * 
* COUNTER TO * 
* ONE * . . 
••••••••••••••••• 

: x •••••••••• : 

IJHSBCKT X 
*****E4********** * MOVE OYEPFLOW * 
•RECORD ACOPESS * 
•TO SEEK/SEAR.CH * 
* AOOPESS * • • • •••••••••••••••• 

x 
**f4******* 

•TURN ON 8 t T* 
* TO INDICATE * 

* RCO PETRIEYEO * 
*FPOM OYEPFLOW* 
* AR EA * ••••••••••• 

x 
*****G4********** . . 
* GET AODPESS * 
* OF IOAPEAS * . . . . 
········••******* 

x .... • • 
• C5 * . . .... 

.... . . 
* C5 * • • •••• 

x . .. 
C5 *• .. .. 

• •2 I /0 AREAS•. NO 
*• PRESENT •*••:•• .. .. .. .. . ... 

* YES 

x •••••os•••••••••• • • * SAYE RECORD * 
•ADDRESS (CHHQ) * * FOR PUT * . . 
• •••••••••••••••• 

ic .•. 
E5 *• .• *· • •* WAS *• YES. 

•.10A"-EA2 LAST .• •• X. 
•. use.o • • .. .. .... 

• NO 

x 
*****f5********** • • • GET ADDRESS • 

: °':I~~~:~:¥ : • • ••••••••••••••••• 
:x ...•.....• : 
x 

I JHSAOKY • *• 
G5 *• .. .. 

•* FlllST *• YES 
*• RECO~D BE ING •*•. •• 

*• ~llOCESSEO.• .. .. .... 
* NO 

ic ..... 
•GE * 
• 83• • • . 

I JHSKEY 

x •••• • • * C2• • • • ••• 

Charts 261 



Licensed Program - Property of IBM 

Chart GE. ISAM RETRVE, SEQNTL: GET Macro (Part 4 of 4) 

••••• • • ••• • • • 
x 

IJHSOTR •*• 
Bl •• .. .. 

• :· .t'e~2 ·=·~~--•• •AZ •* .. .. .. .. 
• YES 

x 

.! •• • • • D2 • • • •••• 

. .... 
*GD* * G5* • • • 

x 
IJHSKEY •*• 

83 •• .. .. 
.:· · m~~gf ·:.!~! . .. .. .. .. .. .. 

* NO 

••• IJHSOTRl x 
Cl *• ****~2••••****** *****C3********** • • .. .. . . . . 

.o IOAREA2 *• NC * * S~~ 36 * • : 8~7s tDDR ~~~ : *••. •%11 •* •*• •• •• x• .x: :T~~~k ~~f~ : : * LINK ~~LC * • • ••••••••••••••••• .. .. . . . . •• •• • •••••••••••••••• * YES 

i .•. 
Dl *• .. .. . 

.:• Malm •:.~~ •.. : .. .. .. . . .. .. 
• YES 

x .•. 
El *• .. .. . 

•• FIRST •• NO • o .OVFL REC FOR .o. •• • 
*• IDMEA2 •* .. .. .... 

O YES 

IJHSl~iflJ***** • • 
•• ~mRsCfm •• • • • • ........... 

.. ! •• 
•GC • * A4* •• • 

•••• • . . . 
• 02 •.x. . . . . . .x ••••••••••• 

•••• •••••02•! •••••••• • • 
IJHSNEXT X 

: GEJof~UP : 
• • • • • •••••••••••••••• 

ic 
*****E2********** 
• GET ADD RH s • * OF SEGUE E • 
* LINK FIEL * * JN RECOlt * • • ••••••••••••••••• 

ic ••••*FZ•••••••••• • llOVH ADORE s s • 
• FNEXT O 
O R CORD TO * 
• SEEK/SEARCH * 
: •••• ~~i=t!t •••• : 
•••• . . . * GZ •.x. . . . 
•••• J( .•. 

G2 •• .. .. 
.o E!OF •• HO *• 0- LOW •••••• *• HAIN •* • .. .. .... 

O YES 

ic .•. 
H2 •· . .. .. 

ic ••••• •GO* 
• 82• • • • IJHSBH3 

.o ICAllA2 •· NO 
*• •YE •*•••••• .. . .. . .. . . .. .. 

*YES 

ic .•. 
JZ *• .. . . 

• :• ~¥~ •:.!~~.x: •• ••2 •• .. . . .. .. 
•NO 

i .•. 

•••••03••••••**•• * MOVE ADDRESS • 
* OF NEXT * 
:,ri=~~~e:~eH : 
* ADDRESS • ••••••••••••••••• 

x •••• • • 
• G2 • • • • ••• 

IC2 *• • **K3******* .•z • AR :so. NO x • • PJRRFeG: • • •· J'l!sEN¥ .•••••••••• x• INDICATORS • 
*• •* * DTF TABLE • .. .. . . .. .. . ......... . 

•YES . . 
• • • • • ••• • •• ••• •• • •• • • • •• :d.!JHSRETI 

*GI* o HO •.• 
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••••* *GB * * A3• • • • 

..... 
• • • •• • • • 

IJHSBH12 X !JHS8'ilt X 
*****84********** 
* ADD LENGTH * * OF LOI; !CAL * * RECOPD TO * * PO l~TEi:t TO * * I/O Aft.EA * • •••••••••••••••• 

•••••135•••······· • • * SET •ECORD * 
* CIJUNTfR TO * 
* ONE * . . 
• •••••••••••••••• 
•••• 

x 

* P.EffPENCE~ * * • 
TO r.ecss • • •.x. 
GBES, GDG2 : ••• • ~ 

*****C4********** • • * ADD ONE TO * 
• RECOPO * * COUNTEP * • • ••••••••••••••••• 

.•. 
(5 •• .. .. 

•* ctOONLY *• NO 
*• =YES •*•• •• 

*• *A2 •* .. .. . ... 
* YES 

ic ••••• 
*GC * * Bl* • • • 

x IJHS8Hl3 X I JHSBH13 

*****04********** * ADO PO INTEP * * TO KEY AND * * KEY LENGTH * * 1/0 AP.EA * 
* POINTEP. * ••••••••••••••••• 

x 
IJHSBH30 .•. 

Flt *• .. .. 
•* IS THIS *• NO 

*.*•AR ~8~.JNG •* •*• •• : .. .. . ... 
* YES 

ic 
••G4******* • • 

..! •• 
*GD * • 82• • • • !JHS8H3 

* TURN ON EDF * * INOJCATOR IN * 
O DTF TABLE * • • • •••••••••• 

.• i .. 
•GA * 
• 03• • • • IJHSER2 

*****DS********** * T tfTERCHA'fGE * * PQtNTEi:t TC • 

: s2~~T::~t ~=o : 
* REG! STER B O • •••••••••••••••• 

ic 
*****ES********** *IJHSWORK HA* ·---·---·-·-·-·-· *M!IYE RECfltlO TO O 
• 'fORJC aqea • • • • •••••••••••••••• 

••••*Fs•!•••••••• * 'SAVE POINTER * 
* TO SAVE AREA * * IN REGISTER * 
• 0 • • • • •••••••••••••••• 

ic ••••• *GC o 
• Cl• •• • IJHSBH17 
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****Al********* * ISAM RETRYE * * PUT MACRO * 
* * ••••••••••••••• 

x 
•*• 

Bl *. .. .. 
•* ROONL Y *. YES 

*AZ 
I SMOO MAC RC PARAMETER 
OPTION, THIS DECISION 
DOES NOT APPEAR IN AN 
ASSEM8LV LISTING, 

*• =YES •*• •••• •• •• • •• •• •••• *• *A2 •* .. . . .. .. 
* NO 

IJHSPUT8 X 
*****Cl********** * • * SAYE USER * 
•REGISTERS 2-1~ * 
* * * * ••••••••••••••••• 

I JH SPUT8 X ••••*C2••········ • • * STORE USER * 
•REGI SlERS 2-14 • * IN S,t.YE AREA * • • • •••••••••••••••• 

:x ••....•...•••..••.••...• : 
x 

*****Dl********** * ESTABLISH * 
*REGISTER 1'4 AS * 
• SECOND e•sE • 
* REGISTER * • * ................. 

IJ ... SPUT X 
*****El********"* 
•IJl-ISBHIN I-'-• ·-·-·-·-·-·-·-·-· * INITLZE PTR * 
* TO PARTS OF * 
* CTF TABLE * ••••••••••••••••• 

x 
·*· Fl *• 

•* *• ****F2********* •* WAS *. NO * S'wC 50 * 
*• A GET •*• •••••• .X• ERROR * 

*• ISSUED •* * * *• •• • •••••••••••••• 
• • ·* * YES 

IJt"GETOK X 
**Gl******* • * * PESET GET t 

* ISSUED SWITC" * 
* • • * ••••••••••• 

x 
**Hl******* * TURN ON * * OUTPUT BIT t 

*RETP IEYAL BYTE * 
*IN OTF TABLE * 
* • ••••••••••• 

x •••••J l********** •IJHSWORK HA* ·-·-·-·-·-·-·-·-· * HOYE RECORD * * TO l/O AREA * 
* * ••••••••••••••••• 

x 
*****Kl********•* 
* * •SAVE POINTER TC* 
* SAVE AREA IN * * f!EGISTER 0 * 
* * ••••••••••••••••• 

x •••• . . 
* A3 t 
* • •••• 

•••• 
* * * A3 * * • •••• 

x 
**A3******* * RESET * * OUTPUT BIT * 

*RETRIEVAL BVTE * 
*IN OTF TABLE * 
* * ••••••••••• 

x 
·*· 83 *• 

·* *· •* BLOCKED *• NO 
*• RECORDS •* •••••• .. .. .. .. 

•• •* * YES 

IJHS8Hl8 J, :1JHSBHl9 
C3 *. *****C4********** 

•* * • • * IJHSPUT2 HB* 
•* QECORO IN *. YES X •-*-•-•-•-•-•-•-• *• OVERFLOW •* ••• •• ••• x• WP.! TE 
*• AREA •* * RECOQO 

*• •• * • *. •* ••••••••••••••••• 
• NO 

x 
**03******* 

*TURN ON B lT* 
•IN OTF TABLE • 

•TO INDICATE PUT* 
•MACRO ISSUED * • • • •••••••••• 

:x ........................ : x ..... 
•GC * * Cl* .. 

* 
IJHSBH17 
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Chart GG. ISA! RETRVE, SEQNTL: SETL !aero, SSBSETL (Part 1 of 5) 

START X •••••Bl•••••••••• • • 
: G~~ a¥~uss : 
* TABLE * • • ••••••••••••••••• 

x .•. 
Cl *• •••••C2********** .. .. . . 

.:· J~r~ ·=·~~~ ..... x:Retn~~eAMal:ss : 
*• •* •INTO DTF TABLE • .. .. . . •• •• • •••••••••••••••• * NO 

VALIDATE X •••••01••········ * GET FtlE * 
* START TYPE * 
* INDICATOR * 
: FR2MiTL : 

••••••••••••••••• 

x 
:·:··~~~·;:···:·: 
* * VAL IOATE * * * * JOAREAS * * 
: : t?rif i 5 : : ••••••••••••••••• 

x 

x •••••02••········ . . . 
="~f5-~B¥~E~.JN~F! 
* INTO PS~ * • • • •••••••••••••••• 

x 
****E2**** .. *** * SVC 11 * * GO TO * * llPPROC * ••••••••••••••• 

:•:··~~~·;:•••:•: :****F2*********: 
* * YALIDATf. * * * TLAN ON * * •DTFIS TA5E* *••••••••X* FIRST TIME * : : tYa'l9~ : : : s .. JTCH : 

••••••••••••••••• • •••••••••••••••• 

x 
*****Gl********** 
: ~lu~~ f~M~ : : FORo~emREO : 
• • ••••••••••••••••• 

R2lR X 
*****Hl********** * HOVE LAST * 
* PRIME DATA • 
: 1~0 ci~~N8~R : 
* VOLUME LIMIT * ••••••••••••••••• 

x 
•••••JI**** .. **** • • •GET LOWER LIMIT* 
* OF PRIME • * DATA AREA * * • ••••••••••••••••• 

x .•. 
Kl *• 

•* *• ****K2********* •* TRACK *• YES * SVC 2 * 
*• HOLD •*• •••••••X* FETCH • *• SPEC. •* * SSBSETLl * •• •• • •••••••••••••• .. .. * NO 

x •••• • • * A3 • • • •••• 

• ••• • • 
* A3 * • • •••• 

x .•. 
A3 * • *****Alt********** •* G KEY *• * "OOIFV CCW * •* SPECIFJEC *• YES * Ci.tAIN tn. SP.CM * 

•• •• 1= .. troL •••••••••••• x:,~5v"5g 2b111~lPe: 
•• •• • BP !NST • 

•• •* ••••••••••••••••• 
* NO 

x 
CMKEY .•. 

B3 *• 
•* KEY *• • •=* sr~cl~~fD *:.~~~•)(••••• •••••••= 

*• MACRO •* .. .. 
*• •• * NO 

x . .. 
C3 *• •* BOF *• 

x ••••• 
•GH * 
• 84* •• • KEYROUT 

•* SPEC I Fl EC * • YES 
*• INSETL •*•••• 

*• MACPO •* .. .. . ... 
* NO 

x .•. 
03 •• .. .. 

x •••• • • * F5 * • • •••• 

•* VALID *• l'tO 
*• *• s1aRli~~ •* •*•••• .. .. . ... 

* VES 

x .•. 

x •••• • • * J3 • * • •••• 
E3 *. *****E4********** 

•* JlCO *• * * 

•••• • • • F.5 • • • •••• 
• •••••••••• x: 
:GET!O X 

*****Eli********** . . 
•* ID IN T•K *• YES *MOYE FIPST DATA* • * flfOVE STAqTJM; * * qECOl:!O TD * * TO SAVE AqEA * *• INDEX •*•. ••••••)(* PCO ADD~ TO *••• ••• *• AREA •* •STAJlTJNt; RCO !O* •• ' •• * • • • • •••••••••••••••• *• •• • •••••••••••••••• 

* NO •••• * REFERENCE~ * * • 
x .•. 

F3 *. .. . .. 
•* SHARED *• NO 

*• TRACK ON •*• ••••• 
*• FILE •* .. .. 

•• •* 
* YES 

j • :TESTNORM •*• 
G3 *• G4 *• •* RCD *• • •* PCD *• 

TO t;t;F5: * * •.x. t;JG3, GJJ5 * * •••• 
CfllllMO~ 

~ . .. 
F5' *• 

•• *• 
.•oqtllfE OliTA *• NO 

••'<*• ON 'l'330 •*•••• 

•••• • • * F5 * • • .... 
.. .. 

*• •• .... 
* Yf.S 

ic .•. 
t;'j •• 

•* ID ON *• NO >C •* 10 ON *• NO 
.. . .. . 

•* STAqTJN(; *• VESX 
*• SHARED •*• ••••• ••X* • PP. !ME DATA •*••• • *• TRACK •* *• TPACK •* *• •• •• •* 

*• •• •• •* * YES * VES 

x x .•. .•. 
H3 *• H4 *• ·* •.. •• *· 

•* RCD * • YES .•RECORD NO. *• NO • 
*• NUMBER ON •*•• •• 

*• TRACK •* 
*• •• 

•• •* * NO •••• •GH * • • J2 •.x. • • .... . 

x •••• • • * E5 * • • •••• 

*• ON PRIME •*••X• 
*• DATA •* 

•.TPACK.* 
•• •* 

• VES 

x 

ic .... • • • J3 • • • .... 

*• CVLIN'>ER •*•• •• 
*• !';T ?56 • * .. . . .... 

* ND 

ic 
*****Hs; ********** • • * SET UOPElt * * LIMIT OF * * CC TO )( 1 ff' * • • ••••••••••••••••• 

:x •..•••.••. : 

ILLEGID X 
**** • • * E5 * • • x ••J3••••••• * TURN ON * 

* INVALID * •• x• RECORD ID * 
* SWITCH * • • 

•••• • • • J3 • 

• •••••••••• 
• • •••• 

x 
****K3********* * SVC 11 * * TO PROBLEM * * PROGRAM * ••••••••••••••• 

•••• •••••J5••········ • • * ti'!T TqACK * * NUlllBE~ fqOM * 
•STAOT!NG qco YO• • • • •••••••••••••••• 

ic 
*****K5********** * 1\00 'l~E TO * * TRK. NO. ANO * 
*GET TC:K. NO. OF * 
• F!qST OATA qco• 
* T~ CYLHIOER: * • •••••••••••••••• 

ic • •••• 
*Gt-I * * Al* •• • 
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Chart GH. ISAM RETRVE, SEQNTL: 

••••• •GG * 
* K5* •• • 

x 
*****Al********** 
*SUB NO .. OF !Sl * * DATA RCO TRK * 
* FPOM ST AR TING * 
: RCDRlsuFrUBLE : ................. 

x 
*****Bl********•* . . * <;ET HIGt' * * PECORD NO. * 
* TRACK INDEX * 
* TRACK * ................. 

x 
*****Cl***'******* * CIVICE P.t:SULT * 
•BY HIGH RCC NO.• 
* ON TI TRK AN[ * 
* STORE QUOT * 
•TI O\lfl TRK NO.• ................. 

x 
*****D l********** 
•STORE REMAINDER* 
•AS TQ.ACK INDEX * 
* OVERFLOW PCO * 
* NO. FGR * 
:~z::!J~:.~£~.!~: 

x .•. 
El *. .. .. 

•* *. NO *. RZERO •*• ••. .. .. 
•• •* .. .. 

* YES 

x 
*****fl********** . . 
* OECR EM ENT * * HEAD NUMBER * * BY l * • • ................. 

: x •••••••••• : 

RZ ERO X 
*****Gl********** * SUBTRACT ONE * * FROM TRACK * 
•INDEX OVERFL0.1 * * TRACK NUMBER * • • ................. 

x 
*****Hl********•* * SET RCO NO • * OF TI OVfl * 
* ENTRY EO TO * * 1-!IGH RCO NO. * • • ................. 
•••• •GK * • 
* C4 •.x. • • .... 

OFLOEX IT •*• 
J l •• 

• STARTING•. 
•* Fl:CO ID ON *• NC 

*• FIRST DATA •*• ••• * .RCO TRACK•* .. .. .. .. x 

•••• • • • A2 * • • • ••• 
x .•. 

A2 *• .. .. 
•* SHARED *• YES 

*• TRtc ON FILE •*•••• .. .. 
•• ·* .... 

• NO .... . . . . 
• 82 •• x. . . . .... . 

NORMAL X 
*****BZ********** 
* MOVE HIGH RCO • * NO. CN PRIME * 
* OAT.A TRK TO * 
•SAVE AODR AREA * 
* IN OTFIS TBL * .................. 

: x •••••••••• : 

x 
NEXT • •. 

C2 *· .. .. 
•* BLOCK *• NO 

*• COUl\.·T EQ 0 • *• ••• .. .. 
*· •* .... 

* YES 

x .•. 
02 •• .. .. 

YES •* ST.6RTING *• 
••••*• RCO NO. EO .• 

*• ZERO • • •. ·* 
11 .... 

* ND 

x 
*****E2********** . . 
* SliBT?ACT CNE * 
* FRC.- P:ECORO * 
* NLMBER * . . ................. 

: •••.••.•.• x: 

ic 
*****F2•********* • • * fllOVE 8LOCKI NG * 
* FACTOR TO * * BLCCK COUNT * . . 
••••••••••••••••• 

: x •••••••••• : 

x 
EX] T .•. 

G2 *• .• *· 
NO •* RCO IO *• 

••• •. o~ 2321 .• *· .• *· •• .. .. x .... . . 
* K2 * • • 

* YES 

•••• 
ic 

*****H2********** * SET STRIP NO * * FOP: END Of * * VOLUf'E LIMIT * 
* TO 5 * • • ••••••••••••••••• 

x .•. 
J2 •• 

•* FICO *• •* IO GT END *• YES 
*• OF VCLUHE •*•• •• ... .. .. .. .... x 

* YES •••• • • • 82 • 

• NO .... . . . . * K2 •• x. . . . ••••• •GG * 
• J3• 

x ••••*Kl••········ * MOVE HIGH * * RCO NO. CN • 
* SHARED TRK * 
•SAVE ACOR AREA * 
•IN DTFIS TABLE • ••••••••••••••••• 

x .... • • * A2 * • • •••• 

• • •••• •••• EXITOUT x 
****K2********* 

* SVC 11 * * TO PROBLEM * 
* PRC-GRAflll * ................ 

•• • 

SETL Macro, $$BSETL (Part 2 of 5) 

..... 
*GG * 
• 83• .. 

• 
KEYROUT X 

•••••84********** * MOVE HASTEft * 
* INDEX STAR1' * * IO TO SEEK/ * * SEARCti AOOPE S~ * 
•AP.EA JN OTF TBL* . ............... . 

x •••••t4••········ * SET P.EC.OP.D * 
* NUMBER IN * 
* SEEK/SEAOCH * * AOOPESS TO * 
* ZEP:O * . ............... . 

x .•. 
04 *· .. .. 

•* MAt;TEP *• YES *. !NDEX ON •*• ••• 
*• FILE •* .. .. 

*• •* 
• NO 

x 
*****E't********** * MOVE CYLJNDEP * * lNOEX START * * IO TO SEEK/ * 
•SEADCH AOOPESS * 
•AREA !N OTF lBL* ................. 

:x •.•.•••••. : 

x 
*****Flt********** 
•BLOER GL* ·---·-•-*-*-*-*-* * BUILD CCW * * CHAIN * • • ........•........ .... . 
* * • * P:EFED:ENCE'S 
* * •.x. TO GHG4: • * GKC5, GPE2 
**** • 

GOTOEXCP X 
*****G4********** 
•EXCPROUT Gl* ·-·-·-•-*-*-•-·-· : ext~\ Sf1PCH : 
• ANb H • ................. 

x 
*****Hit********** * MOVE SEEK/ •· * SEARCH 'TP:ACK * 
*ANO RCO NO. TO * 
• TRACK INDEX ·• * OVFL AOOP.ESS * ••••••••••••••••• 

x . .... 
•GJ * 
* Bl* • • • FINDNXT 

Charts 265 



Licensed Program - Property of IBM 

Chart GJ .• ISAM RETRVE, SEQNTL: SETL Macro, $$BSETL (Part 3 of 5) 

••••• 
•GH * * H4* •• • 

F INONXT X 
*****Bl********•* * MOYE NEXT • 
• SEARCH ID • 
* TO SEEK/ * 
•SEARCH ADDRESS • * AREA * ••••••••••••••••• 

x 
*****Cl********** * GET F * 
* CODE FPOM • 
* NEXT SEARCH * 
* ID * • • ................. 

x •••••ot•••••••••• 
• DET INDEX * * ENTRY TYPE * 
•FROM F CODE OF • * NEXT ID. SEE * 
•TBL AT LOC *82 * ••••••••••••••••• 

x ••••• •• • * B2• .. 
• 

****Fl********* 
: ,Jl~~L Rf l~ll : 
* SUBROUT I NE * ••••••••••••••• 
•••• 
*GK * • 
• 81 •• x. • • .... . 

NOAMLTRK X 
*****Gl**** .. **** •BLUER GL• •-•-*-•-•-•-*-*-* •BUILD CCW CHAI~* 
• TO READ RCO • • • ••••••••••••••••• 

x .•. 
Hl *• .. .. 

.:· n211m ·=·~~ .. .. .. .. .. .... 
• YES 

x 
**JA******* * * M u:v * * 

*•~~~~OK~ •* 
• EO OR HI • ••••••••••• 

BLKROO X 
:~~~;~&~;·••••G(: 
•-•-•-*-•-•-*-•-• • • • READ RECOllO * • • ••••••••••••••••• 

x •••• • • * GZ * • • •••• 

x •••• • • 
•GS * • • •••• 

•82 
: •• F. coor.: ·rvPr Of. HiOEX. ENTRY •••• :. •itruf ira •• :. CHART ·.:ocATid~j ·: 
: • ooooocoo.:. NCR~AL. ei;tRv!uNsHlRei> •• : • NORHLTRK ••••••••• G,i ••••••••• 
: • OOOOOCNN.:. NORMAL. ENTRY!U~SHAREO •• :. iNOEX ••• • •••••••• GK ••••••••• 
: • OOOOi 000.: •NOA MAL. ENT PY!SHAREO • ••• :. SHROTRK ••• :·· ••••• F,K ••••••••• 
: • OOOi 0000.:. O~ERFLOW. ENiRY!END ••••• : • OFLOROOT •••••••• •GK ••••••••• 
: • OOOi iCoo·:. OVERFLOW. ENiRV!CHliNED. :· OFLOROUf ••••••••• GK ••••••••• 
: • OOi oo~co.:. DUMMY. ENiRY!ENO. iT i; ... :. NORECFNO •• : •••••• Gj ••••••••• 
: • iiiii OOCNN.:. DUMMY. eF.fRY!eF.i> •••••••• :. NORECFND •• : •••••• f,j ••••••••• 

: ·moioNF. 0
: ·ouMMv 0 eF.tRY!c;,m110· • ··: • iNDex· • • ········"Gt<········· 

: • ooii ocioo ·: • i .;1mVE"eNiAv • H ii····: ·,;a,;w,;5 • ·: • • • •• "rJ • • • • • ••• • 
: ·coiiooNN·: "i mHVE" Mm········· :·•amm • ·: • • • •• • sj • • •• • •• • • 
NN!.:iO. :·MASTER .iNOEX:. Oi.,:. CYliNDER •iNDEX •••••••••••••••••••••••• 

• ••• • • 
t G2 • • • • ••• 

x ••••*GZ•••••••••• • SAVE ADDRESS • 
* OF STARTING * 
: M:~2~al : • • • •••••••••••••••• 

ic 
•••••HZ••••****** • GET AOOR OF • * ICAREliS * 
•llHICH CONTAINS • 
• OATA PCRTION • 
•OF STARTING RCO• ••••••••••••••••• 

ic 
*****KZ•••••••••• 
• GET ADDRESS • 

: K~~ mma!o : 
O BY USER • • • • •••••••••••••••• 

• ••• • • * G3 * • • • ••• 
x 

••••flt********* * ISAM ~.ETPVE * 
O NI' RCD FOUND * * SUBP:C1UT ?NE * •......•........ 

COMPARE •*• 
G3 •· .. .. 

EQ •* KEY IN * • HI • 
•••*• BLOCK EO· •*••••••••••••••••X• *• KEYARG •* 
x ••••• •GG * 

* f5* •• 

.. .. .. .. 
* L·O .... 

• * • * REFEP:ENCfS 
* * *•X• TO GJ'i4: • COMMON x 
* * GKJlt, GLJ5 
**** • 

*****H3*****•**** * STORE DATA * 
* ~ORTION Of * 
• STARTING OCO • * tN DTF·TBL * 
•FOR OE BLOCK ING • ••••••••••••••••• 

x 
•••••J3****'***** • • * POINT TO * 
: Nf~T B~~~~RO : 
• • • •••••••••••••••• 

x 

NORECFNO X 
**H4******* * TURN ON * 

• NO qecORD * 
* FOUND * * INOOCA'!OP. * 

• * • •••••••••• 

x 
• ····~~t*i!*****. 
* TO PROBLEM * 
• PP.OGRAM * ••••••••••••••• 

*****K3***M***** *****K4********** * POINT TO * * * 
• KEY FIELD DF • • ADO ONE • 
: Nf~T ef8~~RD :········x: TOc8br.~K : 
• • • * .................. . ............... . 

**** . . 
• ~ll'j • • • . ... 

UNBlD.E40 X 
***•*G5**•******• •EXCDDOUT t;L• ·-·-·-·-·-·-·-·-· : EX~:ln:sAO : . . 
• •••••••••••••••• 

• *****M, •••••••••• 
• "iAVE * * ST4"TING * 
•C!:EC0"0 ADORESllit* 
* fll!R8CCHHll: * • • • •••••••••••••••• 

x .•. 
J5 •• .. .. 

.: • !~~~g~ ·:.~? .. .. .. .. .. 
*• ·* * VES 

x ••••• *GG * 
• F5• 

x 
•• • CO•~ON 

*****K5********** • • * GET AOOR * 
* OF IOAREA * * AND ICEY * • • • •••••••••••••••• . . . •• • •• •• ••• • •• • .•• ••• • •• •• • ••• • ••• • ••• • ••••• •• ••• •• • x.x ••••••••••••••••••••••••• x . ... • • * G3 * • • • ••• 
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Chart GK. 

••••Al********* * ISAM RETRYE * 
: 5t~~:8u~7 ~~K : ••••••••••••••• 

St-fPCTRK X 
*****Bl********** * SUBTRACT ONE * * FROM FIR ~T * * DATA RECORD * 
* NUMSER FOR * * SEAR Cl-I * ••••••••••••••••• 

i ..... 
•GJ * * Gl* .. 

• N0Rf4L TRK 

ISAM RETRVE, SEQNTL: SETL Macro, $$BSETL (Part 4 of 5) 

****A2********• * I SAii' RETRVE * 
* O\IERFLC'if * 
* SUBPOUTI NE * ••••••••••••••• 

OfLOROUT X ••82•••···· • • * TLRN ON * 
* OVERFLOW * 
* St.ITCH * • • • •••••••••• 

x 
*****C2********** * GET AOOR OF * * IOAREAS kHICH * 
•CONTAINS NORfl'AL* 
•ENTRY ASS. WITH* 
* OVFLCk RECOP.O * ••••••••••••••••• 

x •••••02••········ • • *GET fl'BBCCHHR Of* * TRACK J NOEX * * NORfll.tl ENTRY * • • ••••••••••••••••• 

x 
*****E2********** 
•SET PECCRO FiG. * 
•TO HIGH RCO NO.• 
* ON PRIME DATA * 
* Tll:ACK * • • ••••••••••••••••• 

x .•. 
F2 *• 

.>C~RRENT•. 
.•PRl"E DATA *• NO 

*• TRK lST IN •*•••• 
*• CYL •* 

*• ·* ..... 
* YES 

x .•. 
G2 *• .. .. 

•* *• NO • 
•.SHARED TRACK .• •• x. .. .. .. . . .. ... 

* YES 

x 
*****H2********** 
* SET CURRENT • 
* PRI l'E DATA * 
•NO. TC HIGH RCD* 
•ON SH•RED TRACK* • • .................. 

: x •••••••••• : 

!NIH X •••••J2••········ * ADO 2 TO CURR * 
*Tl OYFL RCO NO.• 
* TO PT TO NEXT * 
* OVFL ENTRY * * Tl * .................. 

x 
*****K2********** • • *GET HIGH RECORD• 
•NUMBER CN TRACK* * JNDEX TRACK * • • ••••••••••••••••• 

x •••• • • • 83 • • • •••• 

•••• • • • 83 • . . .... 
x .•. 

83 •• 
.•HIGH TI•. 

.•TRK ACO NO.•. NO 
•.LT NEXT OYFL •*•••• 

*• RCO NO. •* 
•• •* .. .. 

* YES 

IJHSBHS X 
*****C3 ******** ** * SUBTRACT HJGH * * RCO NO. ON TI * * TRK FROM NEXT * 
•TI OVFl RCD NG..• • • ................. 

i •••••03••········ . . 
•STORE RESULT AS* * NEXT Tl OVFL * * ENTRY RCO NO. * • • ................. 

x 
*****E3********** 
*ADO ONE TO NEXT* 
* TRACK INDEX * 
•OVERFLOW ENTRY * * TRACK NUMBER * • • • •••••••••••••••• . . 

.x ••••••••••• 

IJHSBH6 X 
*****F3********** 
*BL DEA GL* ·-·-·-·-·---·---• • *BUILD CCW Ct'AIN* • • • •••••••••••••••• 
•••• . . . 

* G3 •.x. • • .... . 
OfLOOP X 

*****G3********** • • * ZERO M NUMBER * * IN SUCKET * • • • • . ............... . 
i 

*****H3******.*** 
*EXCPROUT GL• . -·-·-·---·--- . 
: E~mF~sao : 
* RECORD * • •••••••••••••••• 

x 

. ... 
• • • 84 • . . 
• ••• 

FOUNIXJF X •••••84••········ * GET IO CIF * 
* CURP ENT * 
* OVERFLOW * 
* RECOPD * . . . ............... . 

x 
*****C4********** * POINT TO OAl'A * 
•PORTION OF OYFL* 

: s~~3EN~lpt~~K : * F!ELO * . ............... . 
x 

•••••04********** • • * MOVE BLOCK ING * 
*FACTOP TO BLOCK* * COUNT * . . . ............... . 

i ••••• *GH * 
• Jl* 
* • • OFLOEXJT 

.•. . .. 
Jl • • J4 •• 

•• •• •* •• 

****Ali********* * 'SAii! PETRVE * 
* T NOEX * 
* SUB"OUTJ NE * ••••••••••••••• 

x 
l"fDEX •*• 

85 •• .. .. 
"fO •* CYL lNDEX *• 

• •••*• JUST "$qCHEO •* .. .. .. .. . ... 
* YF.S 

x •••••cs•••••••••• •BLOEq t;L• ·-·-·-·-·-·-·-·-· *BUil!) CCW CHAIN• 
* TIJ SEAqCH TI * • • ••••••••••••••••• 

: •••••.•••• x: 
x ..... 

*GH * 
• t;4• •• • GOTOEXCO 

•* OVERFLOW * • NO •* ENO *• YES 
*• RECORD •*•• •••• •• x•. OF OVERFLOW •*•••• 

*• FOJNO •* *• CHA IN •* *• •• •• •• .. .. . ... 
* YES * NO 

x •••• • • * Bit * • • •••• 
x 

*****Kit********** * MOVE NEXT RCD * * ID TO SEKA OR• * * COKMotl * 
•SEEK/SRCH AOOP. * 
* APEA * • •••••••••••••••• 

i • ••• • • * G3 * • * • ••• 

ic ••••• *GJ • 
• "flt* •• • NORECFND 
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Chart Gt. ISAM RETRVE, SEQNTL: SETL Macro, $$BSETL (Part 5 of 5) 

BL DER X •••••Bl•••••••••• • • :m ~8¥f fiSiR~~ : • • • • ·············••it• •••• . . . 
• Cl * .x. • • •••• x 
*****Cl********•* • • • GET OP CODE • * BYTE FROM * 
*BUILDER CONTROL* 
* CODE * ••••••••••••••••• 

x 
•*• TICRTS 

•• 01 •••• :···02~e:~t~e···: 
•* TIC *• YES * ADDRESS FIELD * 

*• OP CODE •*• •••••••X* FC~ TIC * 
*• •* * INSTRUCTION * .. .. . . •• •• • •••••••••••••••• • NO 

x 
*****El********** 

• ••• • • * A3 * • • •••• 
x 

*****A3********** • * 
•MOVE FLAG BITS * * TO CCW * • • • • ••••••••••••••••• 

x •••••83••········ *DETERMINE CATA * 
:et;f~fe~ ~5~~ioL: 
* CODE * • • 
***************** 

x 
*****C3********** • • *STORE LENCH· IN* 
•CCW BYTE COUNT * * FIELD * • • ••••••••••••••••• 

x 
*****D3********** • • •UPCATE TO NEXT * 
*BUILDER CONTROL* 
* CODE F lELC * • • • •••••••••••••••• 

x .•. 
f3 •• * GET AODR * ****E2••••••••• •* *• * OF 1/0 AREA * • RETURN • YES •* ENO OF *. * FROM BUILCER * • TC •X •• •• ••. •*• COMHANC •* * CTL CODE * *CALLHG ROUTINE* •.CHAINING •* • • ••••••••••••••••• ••••••••••••••• •• •• 

. . .x ••••••••••• 

x 
STORES •* • 

Fl * • *****f2********** 
•* READ *• * * •* COUNT OP *• VES • GET ADDRESS * 

*• CODE IN CTL •*• •••• •••X* OF READ * 
*• CODE •* * COU~T AREA * 

•• •* • • *• ·* ••••••••••••••••• * NO 

. . • x ••••••••••••••••••••••••• 

x 
*****Hl********** 
• CETERMJNE cc~ • 
* OP CODE FROM * 
•BUILDER CONTROL* * CODE * • • ................. 

x •••• • • * A3 * • • .... 

.... 
* NO 

x 
*****f3********** • • * GET NEXT CCW * 
* ADDRESS * • • • • • •••••••••••••••• 

x •••• • • * Cl * • • •••• 
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****A5********* * ! SAM DETQVE • 
* ~-.iDUT/tiUTPUT * * SU~PQUTl"ilf * ••••••••••••••• 

EXCPft'1UT ~ •••••F\5••········ * MIJVE LOGICAL * * U"ftT FRON * 
•OSKXT,.. TABLE TO• 
: cc~ : 

···············•· 
ic 

*****Cii:i********** * "IOVE BR Fq('IM * 
*DSKXTN TABLE TC* * SEE'< Aflno, * * SEKA'lR * 
* • ................. 

* 

' •••os•••••••••••• 
SVC 0 
EXCP 

• •••••••••••••••• 

••••••••••••••••••••••••• x. 
y 

*****E4********** f" • *• *• 
• * * * • • *· * * SVC 1 * * "ilO • * ! /0 *• * * WA!T * *X••••••••*• COMPLETE •* • • • * •• • • 
• * * • *· .• ••••••••••••••••• •• • * 

* YES 

' .•. 
*****flt********** F5 *• * P.F.STOP.F. * •* *• * !'EEK/SEA":CH * YF.c; •* WAS *• 

BUCKET W!TH *"••••••••*• COU~T FTFLD •* 
SAVED COUNT * *• t;AVED • * • • *· .• ................. . ... 

* NO 

: •••••••••••••••••••••••. x: 
x 

TS TOA SO .•. 
**G4•****** G'i *. • • •• *• * TlJDN ON YEC) •* OA!iO *• 

• ••* DASO ERROR •x •• •••. ••*• ERROR •* * !NDlCATQD * *• • * • • •• •* ••••••••••• *• •• x •••• * • * Kit * • • 
* NO 

**** ;, 
•*• ·*· t-14 *• H'i *• 

•* *• •* •• 
NO •* CAUSED *• YF.S •* WDONf: *• 

•• ••*• BY EOF •*X••••• •••*• lENt;TH •* 
*• •* *• RtO •* *· .• •. . • 

•• ·* *· •* * YES * NO 

. . 
••••••••••••••• •• •• •• •• • • X)c 

••J4••••••• • • • •TUqN ON NP.ONG• 
· · .x•. 1~5~2I~q • * . . 

••••••••••• 
•••• . . . * Kolt *•X• • • •••• 

x 
****K4********* * SVC 11 * * TO PROBLEN * * PP.OGRA.. * ••••••••••••••• 

rc;TNPF •*• 
J'i •• 

•* •• 
YFS •* NO *• ••• •. Recnq,o .• 

' ••••• 
*GJ * * H4* • * 

*• FOUND •* 
*• •• .... 

* NO 

• NO•ECFNO 

x 
****K5********* : Rex~~~~~" : 

* ~OUT!NE * ••••••••••••••• 
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Chart GM. ISAM RETRVE, SEQNTL: SETL Macro 

·····~········· : ml umE : 
* SSBSETLl • ••••••••••••••• 

x 
START •*• 61 •. •••••82••········ 

•• •• K~Y •••• YES : c~Ylfloc~= H : 
•.SPt:CIFIEO IN •*••••••••X* KEY EQ OR H~ * 

•. SETL •* •ANO "O COMPARE• 
*.MACRO•* * Bit INST * .. .. . ................ . 

*ND 

x 
CMKEY .•. 

Cl *• .. .. . 
.:;PECJ~~Io IN·:.~~~.x ............ : 

*• SETL •* 
•.MACPO •* .. .. 

* NO 

x .•. 
Dl *• .. .. 

x ••••• 
•GN * 
• 84• •• • KE'IRDUT 

•* BOF *• YES 

•••• • • * A3 * • • •••• 
GETID X 

*****A3********** • • • MOVE STA•TING • 
: ~i6iRiR 1~ : 
• • ••••••••••••••••• 

x •••••83••••······ •BL DER GCI* ·-·-·-·-·-•-•-*_. 
• BUILD ttW • * CHAIN * . . . 
••••••••••••••••• 

x 
**C3******* • • 

• * ~Sl l~l~~~ *. * HOLD TRACK • • • • •••••••••• 

x 
*****D3********** *EXCPAOUT GR* •-•-•-•-*-•---·--

•.SPECIFIED IN •*• •••••••• ••••••••••••• •••••••••• • HOLD TRACK * • • *• SETL •* 
•.MACRO.• .... 

* NO 

x .•. 
El * • .. .. 

• REFERENCES 
TO G•E3 • 
GPEl, GPtfl 

• • ••••••••••••••••• 
: ••.•..•.•• x: 

:···: x * ** COMMON •*• * * E3 *• * •* PO *• • .•OEV•!CE TYPE*. NO 

$$BSETL 1 (Par_t 1- of ..?) 

•••• • • 
* A4 * • • •••• 

x 
*****Ao\********** * 'i!ET HIGH * * ll:ECORO HO * 
• ON TRACK • 
• INDEX TP.ACK • . . • •••••••••••••••• 

x •••••&4••········ * DIVlDE RESULT * 
*BY H GI-I ll:CO NO.• 
• ON I TPK AND • 
:,iT~~L "fr:~ ~.: • •••••••••••••••• 

x 
*****C4********** 
•STORE REMA INOER• 
•AS TRACK n•OEX * * OVERFLOW PCD • * NO. FOP. * 
•STASlTJNt; P.CD !D* ••••••••••••••••• 

x . .. 
04 •• .. .. 

•* OVER FLOW *. NO * • P.ECORD •*•••• *• RZERO •* .. .. . ... 
• YES 

x 
•••••E"t•••••••*** • • * DECREMENT • •* VALID *•ND 

*• STARTING •*• ••• •• •• • •• X•. EO OR GT 04 •* • • • ••• 
•• 133301 •• • 

• HEAD NUMBE~ * * BY 1 * *• 10 SPEC .• .. .. .. .. 
* YES 

x .•. 

x •••• • • * Kl * • • •••• 
Fl *• ****~2********** •* PCO *• * MOVE FJAST * 

.:· TRi 0I~~EX ·:.!~~ ..... x: 096's~iR1t28R : *. AREA •* * RCO IO * .. .. . . 
•• •• • •••••••••••••••• * ND •••• . . . 

•• X• A3 * 
x •••••• 

•*• TESTNORM •*• 
Gl *• G2 *• 

.•St-AREO *• •* RCO *• 
•* TR ACK ON *. NO • * IO ON *• NO *• FILE •*••••••••X*• PRJf'E DATA •*•••• 
*• •* X *• lRACK •* .. .. .. .. .. .. . ... * YES • YES 

x .•. 
Hl *• 

•* ctCO *• •• re ON •• NO • 
*• SHARED •*• ••••• *• TRACK ·*· .. .. .. .. 

* YES 

x .•. 
H2 *• 

•* RCD *• • •* NG. ON *• NO X 
*• PRI "E DATA •*• ••• 

*• TPACK • * 
•• •* . ... * YES 

••••••••••• x: 
x .•. 

Jl •• .. .. 
•* A:CO *. YES • 

*• NUMBER ON •*• ••••• *• TRACK •* .. .. .... 
• ND •••• 

•GN * • 

x •••• • • 
• A3 * • • •••• 

* C2 * .x. • :.... .x ••••••••••••••••••••••••••••••••••••• 
x 

**Kl******* * * ****IC2********* * TURN Oh * * S~ 11 * •• x•lNVf~l~~f~"o.• •••••• 1 .. x: TOP,~11~" : 

•••• • • * Kl * • • .... 
• • ••••••••••••••• ••••••••••• 

.. .. . ...• 
* YES 

x 
*****f3********** * t;ET TRACK * * NUMBER FROM • 
• ST ART ING RCD • 
• 10 • . . 
••••••••••••••••• 

x 
*****G3********** * ADO ONE TO • * TAK NO. OF * * lST DATA RCD • * IN CYLINDER • • • ................. 

x 
*****H.3********** 
*SUB NO. OF lST * 
: ~~i~ ~f~RJ~~G : 
: ACDRhu~BLE : 

••••••••••••••••• 
x • ••• . . . 

* A4 * • • • ••• 

• • ••••••••••••••••• . . .x ••••••••••• 

:RZEROR X 
••Flt*****•* . -* RESET * * RZERO * * SWJTCH * • * • •••••••••• 

: ..•••.•... x: 
x 

CONT JN •*• 
Git *• 

•* PO *• 
.•DEYJCE TYPE*• NO 

•.EOORGT04•*•••• 
•• 133401 •• .. .. . ... 

• YES 

x . .. 
Hit *• .. .. . 

•• STAPTING *• vesx 
*·~:l E~5~P G'!.•*•• ·: 

•• •* .... 
•NO 

• *****J4••········ • • • SET UPPER • 
• LIMIT OF • * CC TO lC'ff' * . ·. . 
···············~~ 

• . 

. . xx ••••••••••• 
••••• 
•GN * • 81• •• • OFLDEXIT 
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Chart Glf. ISAM RETRVE, SEQNTL: SETL Macro, $$BSETL1 (Part 2 of 5) 

••••• • • • •• • • • 
•••• • • • 82 • • • • ••• 

••••• 
•GM * * Cl* .. . 

x 
OFLOEXIT11 .• .• EXITOUT J. KEYROUT X 

NO •• •i ARJAN *• •• 
••••*• Fl 2T °"* •* • •.RCD TRACK.• .. .. .. .. 

• YES 

x .•. 
Dl *• .. .. 

•=* TRiH~E~ILE•:.~~!. .. .. .. .. .. .. 
• NO . . ••••••••••• x. 

NORllAL X •••••El•••••••••• • llOVE HIGH R~O • 
: NS1T~NT~= l~li : 
•SAVE ADOR AR EA • 
• IN OTFIS TBL • ••••••••••••••••• . . ·•········ ... 

x 
NEXT .•. 

Fl *• .. .. 
.:• co~~c~o •:.~~ •• 

•• 0 •• .. .. .... 
• YES 

x •••• • • • 82 • • • •••• 

182 •• .. .. 
•* INDEX •· YES 

*•.;R\A~:L~TIL~••*•••• .. .. .. .. 
o NO 

••••c~·=••••••• * SK 11 t 
• TO PROBLEM • * PllOGAAM t ••••••••••••••• 

x ••••• :G&.: 
•• • FREEXITl 

•••••84.••········ * MOVE MASTEP. • 
•INOEX STAU ID • 
:~o~~,5l~~iH : 
• IN OTF T8L • • •••••••••••••••• 

x 
*****C4********** * SET PECOPO * 
• NUMBER IN * 
• SEEKISEA•CH * 
• AOOPESS ro • 
* ZEPO * ••••••••••••••••• 

x 
041*· •• .. .. 

•* MASTEP *• YES 
*• INDEX ON •*•••• 

*• FILE •* .. . . . ... 
*NO 

x 
*****E4********** 
• MOVE CYLINDER • 
• INOEX STAPT ID • 
•TO SEEK/SEARCH • * AOOP.ESS IN • * DTF T8l ·* • •••••••••••••••• . . ·'··········· 

x 
*****Flt********** 
:!~~~·-----·-~= 
: Bu~~~1~cw : 
• • • •••••••••••••••• 

x 
**G4******* 

• SET SW • * FOR SVC 35 * 
• TO HOLO * * TP.ACK * . . 

••••••••••• 

.. ***HlJ******** • • • SUBTRACT ONE • 

GOTDEXCP X 

: F"BnMUiDRD : 
• • ................. . . .x ••••••••••• 

x •••••Jl••········ • • 
: "°¥lc9~RC~JNG : 
• BLOCK COUNT • • • ••••••••••••••••• 

x •••• • • • 82. • • •••• 

•J2 

:·; -~~; .. : .. ;;;;. ~; ·;~;;. ;~;:; ...... :~ ;~;·:· ~~~~M~: 
:00000000°:. NORMAL 0 ENTRv!.uiiSHARED 0

.: 
0 NDRMLTRK 0 

:· ••• GP 0 
•• : 

: OOOOOONN ·:. ~CRA1i.. ENTRY:.UNSHARED •• :. iiioex. ·:.: •••• GP ••• : 
:aamaao·:· iiCRA1i. ·ut11v:.5,u.uo· • • ·: "sitRiffoi< • • :· • • "6p" • ·: 
:oamm·:·mmoii"eiiim.:.u,o·····:·oi!.:oiioui":····'"···: 
:aooiicioa·: • ctmi.ow"eiitAv!cA11m·: "oi!.:oRoui ·: • ···&p" ··: 
:ooiooooo·:·,r;.;.,·u,m:.m·1m···:·iiioitemo·:····6;···: 
:ooiocioNN°:. iii.iiiiv" eiiitRY!.ENi1 •••••••• : 0 NORECFND.: •••• GP ••• : 
:ooioioiiii": "iiuAAv"eiim=-mma· • • ·: "i.;3ex • • • • :· • • "Grl"" ·: 
:omOciaa·: • 1~1mve"eiitRV"itii" • • ·: "iiDRemo· :· • •• &;-··: 
:om&0""·:·mmvnNtw········:·iio.UcFiio":····ai1···: 
·,;ri!io·:·mm·iiam;·ai·~·cvmm·iiioex··············· 
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........ ,,. ......... . * EXC.PP.CIUT r.I' • •-*-•-•-•-*-*-*-* 
M~cc\, 5l~:;c~1 : 
• * • •••••••••••••••• 

x •••••J4••········ • • • SAVE INDEX * * VOL NUMBER * • * . . • •••••••••••••••• 

x 
*****Kit********** 
• MOVE SEE~/ • :JaAm ~~c~o : 
* TP.ACK INDEX * 
• OVFL AOORESS • ••••••••••••••••• 

x 
**** • • • 8!5 • • • •••• 

• ••• • * * All; * • • 
**** 

fttff)NXT ~ 
*****B"********** 
• ~OVE NEXT • * c;t;::AllCH '0 TC * : .~a~rnem~ : 
• • ••••••••••••••••• 

x ••••*Ci;••········ . . 
* t;ET F CODE * * FROM NEXT * 
• SEA•CH 10 • • • • •••••••••••••••• 

' •••••ns•••••••••• * GET INDEX * * F.NT~Y TVOE * 
•FDQM f:: COOE CF * 
:T~£"IT1 ~0c~~52 : • •••••••••••••••• 

x ••••• •• • • J2• •• • 
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Chart GP. ISAM RETRVE, SEQNTL: SETL Macro, $$BSETL1 (Part 3 of S) 

****Al********• 
* ISAM RETRVE * 
•GET TR. RECORC * 
• SUBROUTINE * ••••••••••••••• 

• x ••••••••••• 

****A2********* 
* I SO RETRYE * 
• SHARES fqACIC • 
* SUBR UTINE * ••••••••••••••• 

NORML TRK X SHRDTRK X 
*****Bl********** 
•BL DER G'* •-•-*-•-·-·-·-·-· 
: c~f¥Nocfi~ac : 
* RCO * ••••••••••••••••• 

x 
**Cl******* * SET * * SWITCH FOR •. 

•SVC 35 TO l'()LD • * TRACK • • • ••••••••••• 

:·s~:a~::·::;:••: 
• • Fifl!T DATA • 
• ••• •• • RECO~O NUMBER * 

* FOR SEARCH * • • ••••••••••••••••• 

UNBLREAO X •••••01••········ •EXCPROUT GR• •-•-•-*-•-·---·-· * READ * * RECORD * • • ••••••••••••••••• 

x .•. 
El *• .. .. 

•* BLOCK EC * • NO 
*• RECORDS •*• ••• .. .. .. .. .. .. 

* YES 
x 

••••02••······· • I SA~ RETPVE • • REAC INDEX • • SUBROUTINE • ••••••••••••••• 

INDEX ic 
*****E2********** *BLOER GC• ._._.._._._._·-·-· 
*BUILD CCW CHAIN* * TO SEARCH TI • * IF ~E~UIRED • ••••••••••••••••• 

ic • •••• 
COMMON X 

••••• 
o11 lfG14 * 

• E3• •• • CCMMON •GH * • G4* 
*****Fl********** 
• GET AOOR OF * * IOAR EAS * 
•WHICH CONTAINS * 
•DATA PORT ION OF* 
* STARTING RCD * ••••••••••••••••• 

x 
• 

•• • GCTCEXCP 

****G2•••****** 
!SH RETRVE • 

*****Gl********•* 
•GET LOC OF KEY * * IN RCD SY * 
*ACDING KEYLOC-1• * TO ACOR OF * * IOAREAS * ••••••••••••••••• 

* RECORD SEARCH * 
• SUB POUT! NE * ••••••••••••••• 

•••• • ••• * * • *GR * • * IH * .x. * KZ •.x . 
• ****. x :.... • 

COMPARE •*. NORECFND X 
Hl *• **H2******* .. .. . . 

Ell •* KEY IN * • HI * TUR~ CN NO * 
• ••*• BLOCK EQ •*••••••••XO RECORD FOUNO * 
x ••••• *"' • * E3* •• • 

*• kEYARG •* X * I fl!CICATOR * .. .. . . 
•·. ·(o •*•• ••••••~•••• 

x •••••Jl••········ * STORE DATA * * PORT ION OF * 
* STARTING RCD * 
• IN DTF Tel * 
* DEBLOCK ING • ••••••••••••••••• 

x 
*****Kl********** 
* UPD~TE RECORD * 
:PT•h~EY .~inc : 
• BLOd COUNT * • • ••••••••••••••••• 

x •••• • • * Hl * • • •••• 

• • * H2 * • • • ••• 

****A3********* 
* ISAM RETRVE * 
* OVERFLOW * 
* SUBROUT !NE * . ............. . 

ic 
*****C3•••••**••• • • 
!GEf R:2:c~~t:x0 '=: 
• NORMAL ENT RY * • • • •••••••••••••••• 

x 
*****03********** 
: iriMr~~·~T : 
•NO. TO HIGH RCD* 
•ON SHAPED TRACK• 
* IF REQUIRED • • •••••••••••••••• 

INIT4 x 
*****E3********** 
* ADO 2 TO CURR * •TI OVFL RCC NO.• 
* TO PT TO NEXT * • OVFL ENTAY • • IN TI • • •••••••••••••••• 

x 
*****F3******•*** • • •GET HIGH RECORD* 
*NUMBER ON TRACK• 
• INDEX TRACK * • • • •••••••••••••••• 

IJHSBH5 x 
***•*G3********** 
*ADO ONE TO NEXT* • TRACK INDEX • •DY ER FLOW ENTRY * 
* TRACK NUMBER • • IF REquIRED • • •••••••••••••••• 

IJHSBH6 X 
*****H3*********• 
*BLOER G'l* ·-·-•-•-.ti-.ti-•-•-* 
• BUILD CCW • * CHAIN * • • ••••••••••••••••• 

x 
••J3******* 

•SET SWITCH • 
• FOR SVC • 

* 35 TD HOLD * * TRK * • • • •••••••••• 
x .... 

• * * Bit * • • •••• 

• ••• • • * B"il * * • .... 
DFLOOP x 

*****Bit****•***** * EXCPPOUT GP.* ·-... ·-·-·---... ._. 
: E~~~~Fmo : 
* RECOFtO * • •••••••••••••••• 

x .•. . .. 
Cit *• C5 *• .. .. .. .. 

•=* 0l1Sk8W *:•~~••••••x•:* oi~~Frow *:.~~~. 
*• FOUND •* *• CHAIN •* .. .. .. .. .. .. . ... * YES *'NO 

FOUNDOF ic ic 
*****Dlt********** *****05********** • GET ID OF • •• • • • CURRENT • * * SVC 36 • • 
* OVERFLOW • * •FREE TRACK * * . RECORD • •• • • • * •• • * • •••••••••••••••• • •••••••••••••••• 

x ic 
*****E4********** *****E5********** * POlNT TO DATA * * MOYE NEXT RCO • • PORTION OF • * !D TO SEK-DR• * 
:BYm~ ~~~3;2c;E: • cn~MON SEEK/ • • SEARCI! AOOR • • LINK FIELD * • AREA • . ................ • •••••••••••••••• 

ic • ••• 
ic • • • 84 •. 

**•*•Flt********** • • • MOVE • •••• • ~~~~~N~O • • • • BLOCK COllfT • • • • •••••••••••••••• 
x ••••• *GN * 

* Bl* •• • OFLOEXIT 

x •••• • • * H2* • • .... 
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Chart GQ. ISA! RETRVE, SEQBTL: SETL !aero, S$BSETL1 (Part q of 5) 

••••Al**••-••• 
: aMtB =sm~E : • • ••••••••••••••• 

Bl:DER X 
*****Bl*******••• 
:GET ADDRESS OF : 
•CCW BUILD AREA • • • • • ................. 
•••• . . . * Cl *•X• • • •••• x ••••*Cl••········ 

: GlhDP fi8KE : 
•BUILDER CONTROL• * CODE * • • ................. 

x .•. 01 •. •••••02••········ 
•• •• T •••• YES : AD8&li~"1~ho : 

•• •• DP l~oE •••••••••••• x: IN~~Rui!noN : .. .. . . •• •• • •••••••••••••••• • NO 

•••• • • * A3 * • • •••• 
x 

*****A3********** • • 
:MDYE~&L~&ens : 
• • : ................ : 

x 
*****C3*********• • • •STORE LENGTH IN* 
:ccw BHh~DUNT : 
• • ................. 

x .•. 
E3 *• *****El*!******** • CT ADOR • 

• 0 1/0 AREA • 
: FR CTL SUbEER : 

* ***:E~~::·~~*** * YES •* •* NO OF *••. 
:CALLING ROUTINE:x •••••••••• •.c~~=t=s ~ ••• 

• • ................. ••••••••••••••• •• •• 
:x ••••..•••• : 
x 

STORES •*• 
Fl *• ****~2********** 

•• ~~tDo,*· •• YES : GET 'RSRESS : 
•· •• 0~oi~ er~.··· •.••... x: co8h .~~A •: .. .. . . 

•• •• • •••••••••••••••• • NO 

:x •••••••••••••••••••••••• : 
STDU.U.G1•! •••••••• 

• • 
* STORE AYDR • m¥.•un.i Mm • • ••••••••••••••••• 

*****HlJ******(I* 
: 8JTERMlN~R~~W : 
•BUil~~ CONTROL* 
• CODE * • • ................. 

x 
.. ***JI .. ******** • • 
: STD,~ 2~w CODE : 

• • • • ••••••••••••••••• 

x ••••*Kl**•······· 
: JET F!.,~G ~HAR : 
: R2~L 'C~b~ER : 
• • ••••••••••••••••• 

• ! •• • • * A3 * • • .... 

. ... * NO 

x 
*****F3********** • • 
: GET .~aals ~cw : 
• • • • ••••••••••••••••• 

x •••• • • * Cl * • • •••• 
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• REFE"ENCES 

• •••• • • ••• • • • 
FREEXIT .!. 

8~ •• 

ONE •* •* M~~ *• *• NONE * **•*~ti*ii***** * ..•.• · •. T~tf~S ·* •••••••••• x: P.Eu¥;o TO : 

•• •• • •••••••••••••• . ... 
•GT ONE 

x 
·····~··········· : : i~e~6 : : 
* * CURRENT * * * * TRACK * * • • • • • •••••••••••••••• 
• ••• 
•GN * • 
: 92'• *•X: . .... . 

.FREEX!Tl X 
*****Dlt********** • • *GET TP.ACK !NOEX* 
• AODl'ESS ANO * * YOL. NO. * • • ................. 

. . ••••••••••• x. 

FREETllK X 
•••••E~•••••••••• • • • • * * SVC 36 * * * * FREE HELO * * * * TRACK * * • • • • • •••••••••••••••• 

x ... 
H *• .. .. 

.:· m~ ·=·~~ .. .. .. .. .. . ... * YES 

~ 
*****G4********** • • 
: Rf~T~~~ ~~~L : 
* NUMBEP. * • • . ............... . 

:x •..•.••••• : 

****Hit*!******* * SVC 11 * * RETlJPN TO * 
* USER * ••••••••••••••• 
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Chart GE. ISAK EETEVE, SEQNTL: SETL Macro, $SBSETL1 (Part 5 of 5) 

****A2••******* * I SAi' RETRYE * * I NP Ul /OUTPUT * * SUBFIOUTJ NE * ••••••••••••••• 

EXCPROUT X *****B2••••t••••• • MOVE LCGICAL • 
* Uhll FROM * 
* DSKXTN TABLE * 
• re cca • • • ••••••••••••••••• 

x 
*****C2********** * MOVE BB FR0"1 * 
* DSKXTH TABLE * 
* TO SEEK AOOR, * * SEKAQq * • • ••••••••••••••••• 

ic .•. 

• 

02 •• •••03••··········· .. .. 
•* SVC 35 *• NO 

*• St-ITCH •*••••• ••• l( 
*• ON •* * 

• SVC 0 
EXCP .. . . .. .. • •••••••••••••••• * YES 

ic •••••e2•••••••••• • • • • 
: : s~L~s : : 
* * TRACK * * • • • • ••••••••••••••••• 

. . 

.x ••••••••••••••••••••••••• x x 
F2•*• *• *****F3********** .. .. . . . . 

•* I /O *• NO * * SVC 1 * * *• COff'PLETE •*• •••• ••• Xt * WAIT * * .. .. . . . . .. .. . . . . .. .. . .......•....•... 
* YES 

ic .•. 
G2 *• *****G3********** •* *• * RESTORE * 

•:*cou~•'~rELo•:.!~~ ••••• x: M~~gEa~f~ : 
*• SAVEO •* * SAVED COUNT * .. .. . . •• •• • •••••••••••••••• * NO 

. . xx· ••..•••••••••••••••••••• 
TSTOASD .•. 

H2 *• **H3******* .. .. . . 
•* OASO *• YES * TURN ON * 

•• •• ERROR •• ••••••• ••• x•. o~g1~:~8= ••·····•··•· ..•.•.•...•..•••.... .. .. . . .. .. . ......... . 
O NO 

x 
TSnLR .•. . .. 

JZ *• J3 *• ••Jolt******* .. .. .. .. . . . • * .. ROt4G *• YES •* *. NO * TURN ON * • 
•• •• LE~f' •••••••••••• x·-~~SEO 8Y E~f·*········x• ·""'m&1~l~8JH •••• x: .. .. .. .. . . .. .. .. .. . ........•. 

* NO * YES 

. . xx· •••.••.••••••••••••••••• 
TSTNRF •*• 

K2 •. 
•* *• ****K3********* • * NO *• * RETURN TO * 

•· •• R~~ar',.8 .••*••••• ••••: ~aMm : •• •• • ............. a. .... 
* YES 

i,NORECFNO 

••••• 
OGP • * H2* •• • 

x ..... 
•GO * * Bolt* •• • FREEXIT 

Charts 273 



Licensed Program - Property of IBM 

Chart HA. ISAM RETRVE, SEQNTL and ADDRTR: Subroutines (Part 1 of ~ 

****Al********* * ISAM RETRVE * 
* WOl'K AP EA * 
* SUBROUTINE * ••••••••••••••• 

JJHSWORK i: 
*****Bl********** • • : 811 ,c~~~lis : 
• • • • ................. 

x 
*****Cl********** * GET ADDRESS * 
* OF !OAR EA2 * 

: 1P~~Mmo : • • ••••••••••••••••• 

I J~S•KAO X 
:••;f ¥ 1 =~~~:;s••: 
* OF WORK AREA * 
* ANO LOG !CAL * 
* RECORD LENG TH * • • ••••••••••••••••• 

x 
.. ***El********** * MOVE KEY TO * * WOPK AR E.6 ANO * 
•UPDATE 1/0 AREA* 
: P¥JNHMML: 
••••••••••••••••• 

x 
JJt-CMOVE •*• 

Fi *• .. .. 
•* ANY *• NO *• BYTES TO BE •*• ••• *• MOVED •* .. .. .. .. 

* YES 

IJHCREST X 
*****Gl********** 
* MOVE 25t * 
* BYTES TO * 
* DESIGNATED * 
* LOCATION * • • ••••••••••••••••• 

IJHCTSER X 
*****Hl********** 
* CALCULAlE * 
* THE NUMBER * 
•OF BYTES TO BE * * MOVED MINUS * * ONE * ••••••••••••••••• 

x •••••Jt••········ 
:M0iMiR~'~~NG : 
* FIELD TO * * DES IGNATEO * 
• LOCATION • ••••••••••••••••• . . .x ••••••••••• 

x • ···r~;:·;:;···. 
• EALL ING • 
• ROUTINE * ............... 

****A2********* * I SAfll RE TR VE * 
• SET DTF PT•S * 
• SUBPOUTI NE * ••••••••••••••• 

IJHSBHIN X 
*****B2********** 
•IJHCIUT EG• --·-·-·-·-·-·-·-· • I NITLZE PTRS * * TO PARTS * 
• OF OTF TABLE * ••••••••••••••••• 

ic 
*****C2********** * GET * 
• SEOLENTIAL • 
* RECORD * * COUNTER FROM * * DTF TABLE * ••••••••••••••••• 

ic •••••02•••······· • GET ADDRESS * * Of CURRENT * 
: Sf~5E~~i~L : 
• • ••••••••••••••••• 

x 
****E2********* * RETURN TO * 

* Cl.LL! NG * 
* RCUTINE * ••••••••••••••• 

****F2********* 
• I SA, RETRVE • 
• CHECK FOR PUT • 
• SUBROUTINE • ••••••••••••••• 

IJHSINT X 
*****G2********** 
*I JHSP~T2 HB* *-*-•-·-·---·-·-· *' lilJUTE * * RECORD * * IF REQUIRED * ••••••••••••••••• 

ic 
**H2******* 

* TUPN OFF • 
• BIT IN DTF • * FOR PUT * 
* ffACRO * 
* ISSUED * • •••••••••• 

ic . ···=t~~=~·~~···. * CALLING * 
• RCUTINE • ••••••••••••••• 

****A3********* * ISAM RfTRVE * * INPUT/OUTDUT * 
* SUBRWT I NE • . ............. . 

IJHCXWTH ,( •••••83••········ *IJHCXCPH EG• ·-·-·-·-·-·-·-·-· • • * EXCP * • • • •••••••••••••••• 
x ••••• *EE * * C4* .. • IJHCWAIT 

• ··rs~~·tet:~~··. 
* UPD. RCD ADDR * 
* SUBRWTINE * ••••••••••••••• 

IJHSEnT X 
*****El********** • • * INITIALIZE * 
• POI NT E•S ANO * 
* COUNTERS * . . 
••••••••••••••••• 

. . . • • . . . • . • x: 
:1JHSNXT X 

*****Fl****.****** * GET BYTE * 
* FROM CURRENT * 
• DASO ADDRESS • * ANO ITS LIMIT • • • ••••••••••••••••• 

x .•. 
G3 *. .. .. 

.... . . 
* A~ * . . .... 
' ..... ,,. ......... . 

* IN!TIAL!ZE * * CYL HIDED * * NUMBER FOR * 
* NEW YOLUfltE * 
* TO 1 * ................. 

ic •••••84••········ 
! 5f!Bi~~0i8 : 
* UPPER l tM!TS * 
* GET CUOREN1' * * M-NUMBEP. * . ............... . 
•••• . . . 

* C4 •.x. • • .... . 
IJHSEXl X ..... ,,. ......... . 

• * 
*UPDATE CUPO ENT * 
* BYTE VALUE * 
* BY ONE * • • . ............... . 

x •••••D4•••······· * SET HR OF * * CUR9 ENT TO ACK * * INDEX ENTR V * 
• ro x•ooo2 1 • 
* IF PEOUIPEO * ................. 

x 
*****E4********** * MOVE RECOl!:O * * NUMBER LIMIT * * TO CUPP EMT * * DASO AODPESS • * IF Rf.OUJREO * . ............... . 

ic 
****F4********* * RETUP.N TQ * 

: ~~b~I~~ : ••••••••••••••• 

•* HAS *. NO 
*• LIMIT BEEN •* •••• 

*• RUCHEC •* .. .. . ... '* YES 

x 
*****H3********** • • * SUBTRACT * * ONE FROM * * COUNTER * . . 
••••••••••••••••• 

x .•. 
J3 *. .. .. 

x •••• • • * C4 * • • .... 
oH~ 

ISMOD MACP.O PAP.Afil!ETEP 
OPTION. THIS DECISION 
ODES NOT APPEAP IN AN 
ASSEMBLY L !STIN~. 

• • CWNTER •. YES 
*• EOUAL 0 •* ••• • .. .. .. .. . ... 

• NO 

:1JHSMCV X 
*****K3********** * MOVE * 

• • CORRESPONCING • 
····: 'm'~Tl·\~E : 

•CURRENT ADDRESS• ................. 

x •••• • • * A4 * • • •••• 
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****A'i**•****** * I SUI '>ETqVf * 
* lNOUT * * SU9~0UTYNF * . ............. . 

!JH~GF.T2 i: 
·····~5 ......... . • • * f;ET AODQESS * * OF HJAl!:E AS * . . 
• • • •••••••••••••••• • 

;, 
*****C5********** . . * t;ET ADDRESS * * OF IOAREA2 * * (JQAl!:EAR1 * * !F QEOUJIH:o * . ............... . 

I JH5BLKO X •••••05••········ . . 
•ADO KfY LENGTH * 
* TO 110 ActEA * 
* ADORE SS * . . . ................ . 

' I JHS8H29 • *• 
F5 *• •• *· •* 1-tOtO *• YES 

*• •YES •*•. •• 
*• •H4 .• 

*• •• . ... 
* NO 

x ••••• 
*MP * 
• 81• 

x 
•• • 'JJt!SBTLO 

*****F5********** 
*! Jt-tS8t Ln MB• ·-·-·-·-·---·-·-· * 8Ull0 CCW * 
• CHATN TO REAO * 
* "ECrJQI) * • •••••••••••••••• 

x 
*****G5********** *lJ'iCEXWT EE* ·-·-·-·-·-·-·-·-· : E x~;co:g AO : 

• • • •••••••••••••••• 

ic ••1-15••••••• * TU'tN '1FF * 
•8IT FOQ Ft~ST• 

• qecooo eEtNG • 
• DRf"CESSEO • • • • •••••••••• 

x ••••J5••······· * RETURN TO * 
•CALL t NG qoUTT NE* • • ••••••••••••••• 
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Chart BB.. ISAK RE!RVE, SEQNTL and ADDRTR: 

••••Al********* • ISAM RETRVE * * BUILD * * SUBROUTINE * ••••••••••••••• .... . 
... A* " * E5 •.x. . . . •••• x 

IJHSBILC •*• 
•• 81 •••• :•••set·~:·to···: 

•* IOAREA2 *• YES * RETURN TO * 
•· •. ·:l~ .• ·•· ....... x: ~~b~lfe : .. .. . . •• •• • •••••••••••••••• 

• ND 

x 
*****Cl********** 
• INITIALIZE * 
: lfi~mA~~t : * READ/WR llE * • ccw • ••••••••••••••••• 

.x ••••••••••• 
x 

*****DI********** * DUPL !CATE * * SEARCH• TIC * 
*AND READ/WRITE • 
• cc"s FOR • * VER OPERATION * ••••••••••••••••• 

IJHSHERE X ••••*C2••········ : Poflle~~ TD : * BUILD CCW * * CHAIN * • * ••••••••••••••••• 

ic •••••02••········ 
:1:suM~2m~ : 
• ADDRESS IN * * SEARCH CCW * • • ••••••••••••••••• 

ic •••• 

•••• • • * A3 * * • •••• 
IJHCCWS X 

*****A3********** 
*INSERT ADDRESS * * OF IOAREA2 • * OR IOAREAS IN • 
* ~EAD/WRITE * • ccw • ••••••••••••••••• 

x 
•••••83********** • * 
• GET ADDRESS • 
* DF 1/0 AREA • 
* TO BE USEC * . ;..• • •••••••••••••••• 

JJHSADD X 
*****C3********** * • 
* CALCULATE • 

: FI~f~ m:TH : • • ••••••••••••••••• 

IJHSOlST X 
*****03********** * • 
* ACD 2 TO CCW • 
* DATA LENGTH * * FIELD • 
* IF REQUIRED • . ............... . 

i : A3 : IJHSMVLN i 
* * *****E3********** •••• • ·* *****El********** 

• INSERT • 
• COMMAND CODE • * AND FLAG * • * ~DYE DATA * 

• BYTE IN CCW * ·••••• ·•· ·· ·••••·····•· ·········: RH~n;~,H! : • • ••••••••••••••••• 

x 
*****Fl********** * SET DATA * : AYrm ~me: 
* TO •-8 * • * ••••••••••••••••• •••• • • 

• G2 * • • •••• 
x ••••••••••• x: 
·*· Gl *• 

:1JHVSBL2 X .. .. 
•* GET *• NO • 

*• CCW CHAIN •*•••••• .. .. .. .. .. .. 
• YES 

x .•. 
Hl *• .. .. 

•* *• NC 
*• Tl •*•••• .. .. .. .. .. .. 

• YES 

•••••J1•! •••••••• 
!sEmR"m.JlN1: 
•VALUE IN SECTOR* * ARGUMENT * 
*FIELD NUMBER l • ••••••••••••••••• 

x •••• • * • 04 • • • .... 

ie •••• • • * Alt * • • •••• 

••••*G2••········ * PUT A * 
•SECTOR NT* 
•FIELD 4 * * ttt • 
• SECTO • ••••••••• • ••• 

ic 
:···:nt·:o~;···: • cc~ CP-CODE • * Ifie READ * 
• SECTOR CCN • • • ••••••••••••••••• 

• ••• . . . 
.. x• Elt • • • •••• 

• * ................. 

Subroutines (Part 2 of 3) 

. ... 
• • * A4 * • • • ••• 

x 
IJHVSBLl •*• 

A4 *• *****AS********** 
•* *• * * '5YC 75 * * •* OVERFLOW *• YES * * CALCULATE * * 

*• CCW C~tN •*••••••••X* * SECTOR * * 
*• •* * * AstGU14ENT * * · 

*• •* * * VALUE * * •• •• • •••••••••••••••• • NO 

IJHVSBL3 X 
:**Pti•4=E~~·;;••: 
•SECTOR ARGUMENT• * VALUE IN * 
•SECTOR AP GUM ENT• 
*FIELD NUMBEP 1 • ••••••••••••••••• 

x 
*****C4********** 
* PUT ADDOESS • 
*SECTOR ARGUMENT• 
•FIELD NUMBER 2 * 
* IN READ * 

1 * SECTOR CCW * ••••••••••••••••• 
• ••• • * • • 04 •.x. • • .... . 

IJHVSBL4 X •••••04••········ 
: sec~8;{ ~~~ODE : * IN READ * 
* SECTOR CCW * • • ••••••••••••••••• 
• ••• * •• * E4 •.x . * • .... . 

tJ ~~ft:Ze4•:******** 
* PUT ADDRESS * 
: ~moRNo=g~~Er: * VN BOTH • 
•SET ~ECTOR ccws• ••••••••••••••••• 

IJHSBL Tl it 
*****F4********** 
: ca~lmLD : 
* OF READ * 
• CCN TO 10 * * IF REQUIRED * ................. 

x 
*****G4********** 

x 
:··:ut';:~to:···: 
*ARGUMENT VALUE * 
* IN SECTOR • * Altt;UMENT * 
•FIELD NUMBER l * ••••••••••••••••• 

x •••• * • * r,2 • * • •••• 

. ........... . 
x 

*****E5********** 
*IJHCEXC• EH* ·-------·-·-·-·-· : ex~;lo:t•D : 

• • ••••••••••••••••• 

x 
*****F'5********** • • 
• SAVE 1/0 * : A~~·.~srim : • • ••••••••••••••••• 

x .•. 
GIJ *• .. .. :~lK•2R~f5.foDF: •* FIRST *• NO 

* DATA ADDRESS * * FIEl.D OF * * READ CCN * . ............... . 
x 

lJHSBLUT •*• 
H4 *• •• *• • 

•* EXCP *• EXCD • 
*• OP. RETURN •*•••••• .. .. .. .. . ... * RET 

x 
••••t4********* • R TUl'N TO • 

: RabH=~ : ............... 

··~~~RllMm~.··· ··: 
•• •••• •• x * YES ***** . !GM 

ic .... , ...... . 
* T~N OFF • •Flq RECORD * 

•BEi •ROCESSED• 
• IT IN * 

• DTF TABLE • ••••••••••• 
x ..... 

•GB * 
• 03* •• • 

I JHSPEDD 

• * • 
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****A2••••••••• • I SAM RETRIEVE • 

: sum~¥1NE : ••••••••••••••• 

x 
JJHSPUT2 •*• 

82 •• .. .. 
•* *• NO * A *• IOAAEA2•YES •*••••••••X* · S .. .. . •• •• * • .. .. . ............... . 

• YES 

x .•. 
C2 *• 

x 
*****C3********** .. .. • MOVE RENT • 

•* *• YES •. •. o~~t~~gw • • ••••••• : * OY * :racf: m: .. .. .. .. 
• NO 

x ••02••••••• • • •* mT~gF *• 
• IF REQUIRED • • • ••••••••••• 

ic 
*****E2********** 
•IJHC~AIT EE• .......... _ . ..:._,._._. 
• WAIT FOR 110 • 
M~~PmEEft~8Rs: ••••••••••••••••• 

ic 
*****F2********** • 140VE CURRENT • 
• ADDRESS TO • 
• SEE~/SEARCH • 
• ADDRESS • • • ••••••••••••••••• 

• A • ••••••••••••••••• 
x • ••••••••••• x. 

x 
*****D3********** •IJHSBILO HBO --·-•-•-*-•-•-*-* 
: cc:'A~~IN : 
• TO WRITE DATA • . ............... . 

x 
*****E3********** • • 
: sa~Ei:gD:m : 
• If REQUIRED • • • . ............... . 

x 
*****F3********** • SET RCD TYPE • 
• ANO 2PERATION • 
: '=Rh:T8M0 ! 
• • • •••••••••••••••• 

x 
**G3•***** • • •• ~mvaH0 •. 

·nF°l~Qimt. • ••••••••••• 

*****H3J******** •IJHCEXWT EE• ._._._._._._._._. 
: EX~~io•B !TE : 
• • ................. 

x ••••tt••••***•• * R URN TO * 
*CALL NG ROUTINE* • • ••••••••••••••• 
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****Al••••••••• * ISAM AOORTR * 
·• llSETL MACRO • • • ••••••••••••••• 

x 
~. .~ 

81 •• 82 •• .. .. .. .. 
•* ROONLY *• YES •* RPS *• NO 

*• •YES •*•••••••••*• SUPPORT •*•••• 
*• •A2 •* *• •* 

~~~'"--.~.~.~.-....~~~~~~~_!•.. •·• 
* NO 

IJHESTLB X 
*****Cl********** • • 
: UHs¥m : 
• 2-14 • • • ................. 

x ..... ,,, ......... . * SET ~p PTR TO O 
:usf~ P#lEof PEA : 
* EJrTE~StON * • • ••••••••••••••••• 

:x •••••.•••• : 
:x ..•.•.••••• 
x 

*****Dl********** * ESTABLISH ·• 
: pl~ 1ma"A4 : 
* BASE REGISTER * • • ••••••••••••••••• 

IJ~SESTL X 
*****El********** O IJ~SBHIN HA* ·-·-·-•-*-*-*-*-* 
: i~I~f~~!z~o : 
O PARTS Of CTf * ••••••••••••••••• 

x 
**fl******* * TURN * * Off GET • 

•• 1e1v~~ • • • • ••••••••••• 

x 
*****Gl**** .. **** 
•IJ~SINT HA* ·-·---·-·-•-*-•-• * CHECK FOR * * PUT ISSUED * • • ••••••••••••••••• 

x .•. 

IJHESTLB X •••••02•••······· 
. : smis¥m : 
••••••* 2-14 IN * * SA'IE AREA * • • .................. 

HI *• **** .... 2•••••••••• •* *• •I JHSPl.il2 HB• 
•* WAS •. YES •-•-•-it-•-•-•-•-• •· •. ts~Hlo .•. • ........ x: .-cC¥INe : .. .. . . •• •• • •••••••••••••••• • NO 

xx ....•...... 
•••• • • • &3 • • • •••• 

x ••J2••••••• . . . 
• o T¥RN Off * 
••••••* * PU S"ITCH * * 

• • ••••••••••• 

.. .. • • • 83 • • • .... 
x .•. 

Bl •• .. .. 
•* IOAREA2 * • NO 

•·•. ·x11 .• ·•···· .. . .. .... 
• YES 

x 
**03******* • • * RESET l/C • * AREA BIT IN * * OTF TABLE * • • . ......... . 

. . .x ••••• •••••• 

x .•. 
E3 *• .. .. 

•* HOL~ •• NO *• •YE •*•••• 
*• •A •* .. . . . ... 

• YES 

x 
*****F3***** .. *** • • • • 
: : Fil~ ~tLD : : 
* * TRACK * * • • • • ................. .... . . 
•JE * .x. •••• •••••• 
• G't •.·x. . . . •••• x .•. 

G3 *• .. .. 
•* RDONLY *• YES 

•·•. ·i:~ .• ·•······· .......... . .. . . . ... * NO 

I JH~S,:~*H3*i**** .. ** • • * REST,RE USER * 
• RE !SYERS * 
• -lit • • • ................. 

IJHSER21 X . ................. . 
• • * RESTORE !!SER • 
: ~!,i~TJ~S : 
• • • •••••••••••••••• 

. . .x ••••• •••...••...•.•.••.•• 

••**J3•i ...... . 
: "rc;M;re~0 : * PROGRAM * ............... 
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x 
~. .~ 

81 •• 82 •• .. .. .. .. 
•* RDONLY *• YES •* RPS *• NO *••. •:11 .••*••••••••X*• *• SUPPORT .•*•••• .. .. .. .. .. .. . ... 

• ND • YES 

IJ"iffilc1•!******** • • : itiJr xll~ : 
• • ................. 

• x • •••••••••• 

•••••01J ....... . 

••••-c2•! •••••••• 
• ~T ~p PTR TO * 
OU R SAVE AREA * 
• NAPSOTF • 
• EXTENSION • • • ••••••••••••••••• 

:x •••.••.••• : 
IJHSGETB ic 

• ESTABMSH • • REGI I R 4 • 
: BAU Je ~tER : 

:··;;s1··~;::···: • O REGf STERS • 

• • • • • ·: si~l\l~. : • • ................. 
x 

IJHSGET •*• 

• • .................. 

El *• *****E2********** •* *• * INT ANGE * 
.:• R~\ y •:.!~~•••••x! s:ei T~NO : 

• • •· •AZ ·• •* : iW= y~ : 
•• •• • ••••••••••••••• • NO 

. . • x ••••••••••••••••••••••••• 
IJ~i~IUFI.! •••••••• 

•IJ~SBHJN ~·· ·-·-·-... ·-·-----· : ''ATU&r'~s : 
• DTF TABLE O ••••••••••••••••• 

x .. , ....... . 
• • SNSElH •• 

•TO !Nollne. GET• 
• ISSUED • • • ........... 

x .•. 
Jl •• .. .. •• PRirgus •• YES 

*• RE IN •*•••••• •.ov Ft.Ott .• • 

x .•. 
J2 •• • 

.••*11kl6:&., *••. NO : 
•••• 0X~~~ho .•.•.. x. 

•••• • • * A3 * • • .... 
x .•. 

A3 *• 
• • ·• REtlikos • '•. NO 

•· • J~ol~~~~o .• ·• • • •: .. .. .... 
• YES 

x .•. 
C3 *• 

x ••••• 
•JE * 
• B4* •• • IJHSBH12 

.. .. 
NO •* IOAREA2 •. :····· •. ·xn .• ·• .. .. . .... 

• YES 

. i 
• IJHSREOO •*• 

03 •• .. .. 
•* PR~VIOU' *• YES 

*••.MeW,fow" .• ·•···· 

•••• • • * Alt • • • •••• 
x .•. 

A4 *• 
•* FlPST *• 

•* RE O~ *• YES 
•· •. ,Ra~isseo.•·*···: .. .. ... ~ 

*NO 

x •••••84••········ • IJl<CWUT EE• ·-·-----•-*-*-*-* : ~aAJL~~ l~ : 
*TEST FOP ERROP. S* ••••••••••••••••• 

IJH~=2~*Clt*!******** 
* SAY! AECl'RO * * A DI' ESS • 

: i ~"=ir : • • ................. .... . . 
• • ·.)I: ••••••••••• 
• Dlt •.x. . . . ••••. x 

lJHSNOWT •*• 
04 •• .. .. 

•* ENO OF *• YFS 
*• TRACK •*•••• .. .. 

•.AREA •* . ... x •· •..• ·~ ~ * NO . . ••• •••••••• x. 
***** * NO ***** :J :1: :···. . =~ 1: • • • • •.x. • • 

i REFE•ENC~S =••• * • !JHSEo_TP •* • TO JBE4J tJH'SRETB X 
•• e3 ··~?G'.· JEK2 :t~~;iar······=:: 

•* ~ft I ME * • NO •-*-•-•-•-...,*-*-* 
··.~•TMr 1c~.·· .. ·: :rems ~iro:m: .. .. . . •• •• • •••••••••••••••• • YES 

x 
*****F3**"****** 
: •N•mwE : 

: UPPfB %Im : 
• • ................. 

x .•. 
G3 *• .. .. . 

.;• Rt6u~~~~lsT •:.!~I: .. 
*• SU8CELL •* .. . . . ... 

• NO 

x .•. F4 *• .. . .. 
•* HC1LD *• NO 

•·•. ·:11 .• ·•···· •• ·* . ... * YES 

ic .•. 
G4 *• .. .. 

•* NEM *• NO • *• TstA(:K •*••X• .. . . .. . .. .. . ... 
* YES 

: .......... x: 
x 

*****H3•********* • • !uUI ~f=1fTMP s! 
• • • • ................. 

x 
IJHSNO •*• 

J3 •• .. . . 
.:· •2:;p2 ·:.i:«! •• 

*• •AZ •* 

x 
*****H4********** • IJHCXWTI< HA* ·-·-·-·-·-•-*-*-* 
: KJL~l~~EX : 

• • • •••••••••••••••• 

x ••••*J4••········ 
:!~~~=.!~ ...... ~: 
* HOLO INOEX * * TRACK * •.AREA •* .. .. 

•NO •••• • . . . * Kl •.x. .. . 
.. .. . ... 

•YES . . ··········::! •• 
.! •• 
• • * Kl * • • 

•• •* . ... 
* YES 

• • ••••••••••••••••• 

•••• 
*****Kl*!******** • • 
: m,~g!=G : 
• • ................. 

x •••• • • 
• A3 * • • •••• 

•JE • 
• Bl• •• • IJHSOTR 

•••• x .•. 
K3 *• .. .. . 

•* 2 1/0 *• NO • •· •. ,m~ .• ····x: .. .. . •• •• x 
* YES **** 
x •••• • • 

• A4 * • • .. .. 
• • 
• 04 * • • • ••• 
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*****K4•! •••••••• • • • • 
: :FR~:C1~8ex : : 
* * TRACK * * • • • • ••••••••••••••••• . . .x •••••• ••••• x • ••• • • * A!li * • • • ••• 

•••• • • * A5 * • • •••• 

x ....... , ........ .. 
!!l~l~~!~-·-·-~~= 
: "&:2n:mxT : 
• • • •••••••••••••••• 

ic .•. 
C'!5 *• .. .. 

•* IOAllEA2 *• NO 
*• •YES •*•••• 

*• *AZ •* .. .. ..... 
* YES 

i .•. 
n1t *• 

•*•ECOAO *• 

x ••••• 
•JE * • '"* • • • 

.• •eT•!fVEO •· ~o • 
*• fRO• •*••X• 

*•OVERFLOW • • 
•.AitF.• •* .... 

* YES 

x 
*****E!'•••••••••• • • • lOO 10 TO * : .~v:p~g~,,~ : . . ••••••••••••••••• .. 

x ••••• •Jr:: • 
• 05• • • • ! Jl<SRH13 

****G5•*** .. *** • ISAM AOORTA • 

: SU9i~mNE : ••••••••••••••• 

IJ .. SGETH jc .................... * ES'!AftllSt.f * 
* ~ETUR~ FROM • 

: i~ ~~~LB~" : 
* FO• t;ET * ••••••••••••••••• 

x •••••JIJ••········ •IJHCX~ HA* •-•-*-•-*-•-·-·-· 
: EXC~li!fLO : 

• • • •••••••••••••••• 

x 
****K-;********* 
!cum~·:om!NE: • • • •••••••••••••• 

x ••••• •JE * 
• 85• • • • 
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••••• •JB * 
• D4* • • • 

••••• 
•JE * * Fl* •• • 

IJHSEOTR .i. 
• •••• •••••• x. 

••••• •JE * * C5* •• • 
IJ~SBH13 X 

:~~~s:A:~·····=:: ·-·-·-·---·-*-•-• •llOV E RECORD TO * * ~CRK APEA * • • ••••••••••••••••• .... . 
• • • • REFEREM:ES 
: •.•.x. J~F!,JS~Ai ..... . 

IJHSBH17 X 
*****Cl********** * STORE RECORC * 
• COUNT AND * 
:AR~f~g~El~OI~: 
* DTF TABLE * ••••••••••••••••• 

x .•. 01 •. •••••02••········ .. .. . . 
.:• R.2W\Y •:.~~; ••••• xMUmlsul!f,. : 

*• •A2 •* * * .. .. . . .. .. . .............. .. 
* YES 

. x 
*****El .. ******** 
: REml~~lu : 
* TD POINT TO * 
* SAVE AREA * : ... , ........... : 

x 
*****fl********** • • * RESTORE USER * 
•REGISTERS 2-1~ * • • • • ••••••••••••••••• 

x 
*****GI********** • • •LOAC USER !OR EE• 
: wii~ mr,Hs : 
• • ••••••••••••••••• 

x . ···:~l;=·;···. 
•PROBL Ell PROGRAM* • • ............... 

ic 
:···::~i··~··:··-: 
! 18~li s~f~ : 
o RECORD * • • ••••••••••••••••• 

x . ···:~~~==······. •PROBLEI' PRb2RA~* • • ••••••••••••••• 

ic 
*****GZ********** • • : Rfa&tM~w : 
• • • • ••••••••••••••••• 

A3 *• .. .. 
NO •* HOL~ *• •••*• •YE •* 

• *• *A •* . .. . . x •••• 
**** * YES • • • 84 • • • •••• x .•. 

83 •• .. .. 
•* IOAREA2 *. NO • 

*• •YES •*•••••• 
*• *A2 •* X .. .. .. .. * YES 

i .•. 
C3 *• .. .. 

•* USING *• NO • 
*••. I0=-2 .••*•••• .. . . . ... * YES 

x ••03•••••• • • 
•• MT1~mrE •• * IOAREA2 * • • ........... 

••E3J .. ,.** 
• SET SE • 

* TO IND! AJE * 
* NEXT RE S * 

•• 0umgw •• ........... 
x .•. 

f3 •• .. .. 
... !~!.:* i8~mT *:• 

*• ADDR •* .. .. . ... 
* NO 

x •••••G3••······· • • 
: fSTu¥P : 
* llORKAR~A * • • . ............... . 

x •••••ta**•••···. . . 
: G~ow=~ECT : 
* ADDRESS * • • ................. 

: •••• ••••••••• ••••••••••• xi .•. 
J3 •• .. .. 

.!~~·=· n2m~ ·:. .. .. .. .. .. .. 
* NO 

x 
*****K3 .. ******** • • *ADD KEY ~NGTH * 
: Tio~EsfA : 
• • ................. 

: ••• • • •• ••• x: IJHSBHll . ~ .. 
*JE * • 85* • • • 

x 
•-••A,,..********* • • • • ** SVC36 ** 
: : FR"'A~LO : : 

• • • • . ............... . .... . . . . 
• B4 •.x . • • •••• 
•••••84•! •••••••• • • * GET TPACK * 
: .A~~~s : • • • •••••••••••••••• 

x 
=~j~;~t~······=== . ... _._._._ ... ._._. 
*BUILD CCII CHA!N* 
•TO SEAPCH TPACK* 
* INDEX * • •••••••••••••••• 

x . .. 
D~ *• .. - .. 

•* ERREXT *• NO 
*• •YES •*•••• 

*• •A2 •* .. .. . ... 
* YES 

ic 
••••E4********** • • 
! APi2vlo~ss : • • • • ................. 

x 
*****f4********** * SET RCD TYPE * 
* AND OPERATION * 
* INDICATOI! TO * 
* READ TRACK * : ••••• J=2s~ ••••• : . . .x ••••••••••• 

x .•. 
G4 *• ••••..;S•********* 

_.•* HOLD *• *• YES :!~~e-•-._~~: 
* ••• ·xi~ •* •*••• ••• •• x: exc;.IEARCH : 

*• •* * INDEX * .. .. . ............... . 
*NO 

x . 
*****H4********** * JJHCEXllT EE* ._._._._._._ .... _. 
: EfmKsw~~fi~ : 
• • . ............... . 

.. 

. . .x ••••••••••••• , •••••••••••. 

IJH!£22iJ4•!******** • * 
*UPDATE cwRENT * 

: Rl~~i NmlUR : • • ••••••••••••••••• 

x .•. 
K4 *• .. .. 

•=* E'WA2~ *:.~ •• .. .. . .. .. .. .. * YES 
IJHSBH5 : x .. ... 

•Jo• 
• 81• •• • 

•. ! .. 
•JO • * Dl•!JHSBH6 •• • 
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..... 
•JC * * Kit• •• • 

IJHSBH5 X 
*****Bl********** • • 
: ~~to~bA~~mR : 
•FOR NEXT TRACK * • • ••••••••••••••••• 

x 
*****Cl********** • • * ADD ONE 10 * 
• TRACK NUMBER • • • : ............... ·: 
•••• 
•JC * • * K4 * .x. • • •••• IJ~SBH6 

x .•. 
Dl *• .. .. 

•AZ 
I SMOD MAC RC ~APAMElER 
2&P~~PE~~CHI ~= DOES 
ASSEMBLY LISTING. 

* REFERENCES 
TO JDCZ: 
JEf't, JEG2 ..... • • • •• • • • 

IJHSBH3 X 
••CZ******* • • •SET CVERFLOh • 

••X* INDICATORS • 

•••• • • * C2 • • • •••• 

*IN OTF TABLE * • • ••••••••••• 

ic .•. 
02 •• .. .. 

NO •* HOLD *. 
•• ••*• •YES •* ·=· ~v~~ ·=·~~~--············· *• *A2 •* .. .. .. .. 

* YES 

x 
*****El********** • • • • * * SVC 36 * * * •FREE INDEX * * * * TRACK * * • • • • ••••••••••••••••• 

x 
**fl*****•* • • • RESET FIRST • 

•OVERFLOW RECORC• * * JNDICAlOR * * 
••••••••••• 

: ••••...••. x: 
x 

IJHSBH6 •*• 
Gl *• .. .. 

•* OVERFLOh *• NO 
* '•• RECORD •* •*• ••• .. .. x .... 

* YES 

x .•. 
Hl *• ..• .. 

••••• 
•JS * * E4* •• • IJHSRETB 

•* IOAREA2 *• NC 
*• •YES •*• ••• 

*• *A2 •* .. . . .. .. 
• YES 

x .•. 
Jl •• .. .. . 

•* t40tD *• YES. 
*• •YES •*• .x. 

*• *A2 •* .. .. .... 
• NO 

x •••• • • • 84 • • • •••• 

x •••• • • * C2 * • • • ••• 

*• *A2 • * .. .. .... 
* NO 

ic 
*****E2********** 
*IJHSGET2 HA* •-t-t-•-·-·-·-·-· * READ OVEftFLOW * * RECORD * • • ................. 

x 
*****E3********** 
•IJHSGETH JB• ·-·-·-·---•-•-*-• * READ fN ER FLOW * 
* RECORD * • • • •••••••••••••••• 

. . .x ••••••••••••••••••••••••• 
ic 

*****F2********** 
* SAVE CUR•ENT * * OVERFLOW * 
*RECORD ADORE SS * 
* IN DTF TABLE * • • ••••••••••••••••• 

x 
*****G2********** • • * ADD 10 TO * 
* CURRENT I /O * 
• AREA AODRESS • • • • •••••••••••••••• 

x • •••• 
•JE * 
• OS• . •' • I JtlSBHl3 
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. ... . . 
• 84 * • • • ••• 

x .•. 
84 *• .. .. 

•* 2 I /0 *• NO *. AP.EAS •*•••• 
•.SPEC!FlEO .. * ... .. 

• .. •* * YF.S 

x .•. 
C4 *• •• *• .. .• Ft~sr •. Yes. *. RECOPO •*•• X. •• ·* •• ·* •• ·* * .. ,o 

x 
*****04********** . . * SET PECOPO * * COUNTEP TO • 
* ONE * . . ................. 

: x •••••••••• : 

IJHSBtr.T X 
*****E4********** * MOVE OVEPFLOH * 
*RECO~D ADOPESS * 
•TO SEEK/SEARCH * 
* ADDPE'SS * • • • •••••••••••••••• 

x 
**Flt******* 

•TlJPN ON 8 TT* 
* TQ INDICATE * * °CO RETPIEYEO * 
*FPOM OVERFLOW• * AP.EA * . ......... . 

x 
*****Git********** • • * r..ET AOORE'iS * 
* OF tnAREAS * . . . . 
• •••••••••••••••• 

x .... 
• • • cs * . . • ••• 

.... . . 
• t:"i • 
• • •••• 

ic .•. 
r:i; •• 

•* *• • * 2 '! /11 *• NO 
*• AqfAS •*• • •• 

•• DO:ESENT •• 
*• ·* .... 

* YES 

x 
*****OS********** • • • SAVF ~ecpqo • 
*AODPESS tCHHq, * * FIJR PUT * • • ***************** 

x .•. 
E5 *• .. .. . •* WAS *• YES. 

•.'!OAqEA2 LAST .• •• ><. 
*• USEll •* 

*• •• 
•• •* * NO 

x 
.. ****F5********** • • * ~ET ADD~ESS * * OF= IOA~EA2 * 
* ( !IJAqEARJ * • • • •••••••••••••••• 

: 'I( • .,; •••••••• : 

x 
I JH SAO KY • *• 

~s; •• .. .. 
•* f!Q~T *• NO 

•.oeco~o qetNt; •*• ••• *· oqnce ~,_, eo. • .. .• . ... 
• ~o 

' ***** 
•JE * 
• 8"* •• . 

I J._.SKf.Y 

x 
**** . . 

* CZ* • • 
**** 
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Chart JE. ISAM ADDRTE: GET Macro (Part 4 of 4) 

*A2 
I SMOD MAC RC PARAMETER 
OPTION. THIS DECISIO~ 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

••••• * • 
* ** 
* * * 

J. 
tll •• '.. .. •* HOLD *• NO 

*• sYES •*• ··~ *• *A2 •* • .. .. .... 
* YES 

x 

x •••• • * • 02 • 
• * •••• 

* REFERENCES 
TC JEB1' 
JB03, JBJ2 

•*• IJHSOTRl 
Cl *• *****C.2********** .. .. . . . . 

•* IOAREA' *• NC * * SW: 36 * * *• =YES •*• •••• ••• x• * FREE LAST * * 
*• *A2 •* X * •TRACK HELD * * .. .. . . . . •• •• • •••••••••••••••• * YES 

x 
•*• 01 •• .. .. 

•* JS THIS *• t.C • *. IOAP EA2 •*• .x. .. .. .. .. .... 
* YES 

x 
·*· El *• .. .. 

•* FIRST *• NO • 
•.OVFL q,er. fOR •*• •• • 

*• 10MtEA2 •* .. .. .. .. 
* YES 

IJ~SlEOT X 
**fl******* • * 

* * ~\~~Rs:l~l~ * * • • * • ••••••••••• 
x ••••• 

•JC * * A4* • * 
* 

.... . 
* • • 
• 02 •• x. . . . •••• x •••••02•••······· 
* * * GET * 

~2r=~~R : • * • •••••••••••••••• 

x 
*****E2********** 
: 8~T s~go~~~ ! 
• LI NI< ,Veto • 
• IN ~ecoqo • * • ••••••••••••••••• 

x 
*****F2•••••***** 
* HOVE ADDRESS * * OF NEXT * 
* RECCRD TO • * SEEK/SEARCH * 
* ADDRESS * ••••••••••••••••• 

x .... 
G2 *• .. .. 

•* END OF *• NO 
*• OVERFLO.. •*•••• 

*• CHAIN •* .. .. .... 
* YES 

ic .•. 
H2 *• .. .. 

x ••••• 
•JO * * C2• • * 

* IJHSBH3 

• * I CAREA2 *• NO 

•••• •%11 •• •••••••• .. . . .. .. 
* YES 

ic .•. 
J2 •• .. .. 

•* ttOLD *• YES • 
•·.. •llf •• ··~···x· .. . . .. .. 

* NO 

ic .•. 

...... 
•JO * * G5* 
* * * 
x 

IJHSKEY •*• 
83 •• .. .. 

• * BLOCKED *. YES 
*• RECORDS •*•• •• .. .. .. .. . ... 

• NO 

x 
*****C3********** 
* * * GET ADOR ESS * 

: 2~NiEj~~~~E : 

* * • •••••••••••••••• . . 
.x ••••••••••• 

IJHSNEXT X 
*****03********** * MOVE AOORESS * * OF NEXT * * OVt~FLOW Q(O * 
•TO SEEK/SEARCH * 
• ADDRESS * ••••••••••••••••• 

x •••• * • • 02 • 

* * **** 

K'2 *• **Kl .. **"* 
•* *• • * TUAN OFF * • * 2 1/0. *• NO X • OVfRFLOM * 

*· •• ,muT .•.•........ X*. M'~ me:t •* .. .. . . .. .. . ......... . 
o YES 

IJHSRETB :x ••• •••••••••••••••••••• .: x ••••• :J:,.: 
•• • 

••••• 
*JR * * A3* 
* * * 

IJHS8Hl2 X •••••84••········ 
: ~~OL~a1~Ir : 
• RECOPO TO * * PO INTER ~O * 
* 1/0 APEA o ••••••••••••••••• 

i< 
*****C4********** * • * ADD ONE TO * 
•RECOP.O CO~TEP * * • 
* * . ............... . 

* •EFE•E~CES 
Tl) JER5: 
j~~i' JBD5 

• •••• 
* * * ** * * * 

IJHSB~ll X •••••85••········ 
* * * SET QfCO•O * 
: ~8U~~A : 
* * • •••••••••••••••• 

x 
•*• 

C5 *• .. .. 
•* QOONLY *• NO 

*• •YES •*•••• 
*• *A2 •* *• •• . ... x * YES •••• * PEFEP.ENC.Ec; * * • 

••••• 
•JC * 
• 81• 

TO JE05: * * *• X. 

i< 
JBE5, JOG2 * * .... . 

•••••04•••······· * ADD POlMTEP. * * TO KEY AHO * * KEY LENGTH * I/O APEA * POINTEP * . ................ . 
x 

*****E4********** * UPDATE 1/0 * * AREA P01NTER. * * TO LAST 8YTE * 
*OF EMBEDDED KEY* 

* * • •••••••••••••••• 

x 
IJHSBH30 •*• 

Flt *• 
•* IS *• •* THIS A *· NO 

*• PADDING •*•••• 
*• RECORD •* .. .. .... 

* YES 

x 
**G4******* . . ' . 

~ ••••• 
*JO * * C2* * • 

* IJHSBH3 

* TURN ON EOF * 
* INDICATOP IN * 

* DTF TABLE * 

* * • •••••••••• 
x ..... 

•JA * * G3* * • 
* IJHSE•2 

IJH~BH13 X •••••o-s•••••••••• * ! .. "'ERCHANGE * * DOI NTF;Q Tr * * S4VE Aqfl ANO • * Cf)NTENTS CF * * •EGTSTFR 11 * • •••••••••••••••• 

r. 
*****E5*********
•I JHS'fORIC HA•. ·-·-----·-·-·---· * flfOYE qECORD * * TO WORK AREA * * • • •••••••••••••••• 

ir 
*****F5********** * SAVE PO!NTEq * 
: Tf,.s~l~t~ti= : 
* 0 • • * • •••••••••••••••• 

i< • •••• 
•JC * *Cl* • * • I JHS8Hl7 

• * .. 
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Chart Jf. ISAM ADDRTR: PUT Macro 

.... ., ......... . 
: IJ~~ m=iR : 
• • ••••••••••••••• 

i 

*AJ I MO MACR PARAM E• 

Hn811~ THis DEtjUoN 
ES NDT APPEAR N AN 
SEMBLY LISTING. 

~. .~ 
Bl *• 82 *• .. .. .. .. ·=· R~Y ·:.:~~ ••••• x•:* stJ~~qT ·:.~? .. 

*• *A2 •* *• •A2 •* .. .. .. .. .. .. . ... 
• NC * YES 

1Jt4SPUT8 i 
*****Cl******•••• • • : mts¥1rs : 
• Z-llt o • • 
···············~· 

x ••••..:2••········ * S'T UP PTA TO o •US R SAVE AREA • * N RPS DTF * * EXTENSION * • * ••••••••••••••••• . . .x ••. •••••••• 
: •........... 

i .•. 
Fl *. 

I JHJ:~i~02 •=******** * STORE USER * 
• • REG! STEAS * 
••••••* 2-14 JN * * SUE AREA * 

* * ••••••••••••••••• 

•* *• ****F2*****"** .:• awUT *:•~~ ...... x: s~iRaR : 
*• ISSUED •* * . * •• •• • •••••••••••••• .. .. 

* YES 

IJHGETOK X 
••Gl******* • • .• REfl~Egn •. 

• !wncH • • • ••••••••••• 

...... ! •.... 
•* T~t~ iNT *• 

u.91/IEvAL lyn • •litoTF ulu • • • ........... 

x 
:-;:~ t••t:;;••: 
• IR'1•v1 • 
: 'mtHE~ o : • • ................. 

J •• • • • A3. • • .... 

•••• 
* * * A3 * 
* * •••• 

x 
**A3******* * RESET * 

••eM:~L 8l~TE * • *lN DlF TABLE•• 

• •••••••••• 

x .•. 
83 •• .. .. 

.:• R~~S~Be *:.~~ ............... . .. .. .. .. . ... 
• YES 

x 
IJHS8Hl8 •*• 

C3 *• 

••••••••••• x: 
:1JMSBH19 X .. .. . *****C4********** * IJHSPUTZ HB * ._ ... ._._ ... ._ ... ._. 

•:* 1l6S~=~LOW * :.~~! .. : 
*• lflEA •* .. .. .... * NO· 

x ••03••••••• *TURN DN BIT* 
*IN OTF TA!LE * 

•TO INDICATE "UT* 
*"ACRO ISSUED * • * • •••••••••• 

* WP !TE P ECO~D * 
* * * • ••••••••••••••••• 

. . •• i:;···· ................... . 
:J~l= •• • IJHS8Hl7 
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Chart JG .• ISAl!I ADDBTB: BEAD Macro, KEY 

****A l********.t 
: ~ ~~~ ~2g:6" : • • ••••••••••••••• 

x .•. 
81 •• .. .. 

•* f10LD * • NO *. = YES •*• ••• 
*• *A2 •* 

•••• 
.. .. .... 

* YES 

•KA * • 
* A5 •.x. • • •••• x 
*****Cl********** • • • • * * SVC 36 * * 
* * FP.tE * * * * TQACK * * . . . . ................. 

x ••C>l••····· • • * ~E:St:T INtEX * 
* TRACK HELO * • • . . ........... 

:x .....••.•• : 
x 

IJHFl:READ •*• 
t:l •• .. .. 

•* RDONL Y *• ~C *. '"' YES •*• ••• *· *A2 •* .. .. .... 
* YES 

x 
*****fl********•* • • •SAVE POINTER TC* 

: s~ia,~~~~ AN : . . 
••••••••••••••••• .... . . * • .x ••••••••••• 
* Gl •.X. • • •••• x 
*****Gl********** 
•IJHCINIT EC:* ·-·-·-·-·-·---·-· *It-4ITIAl,.IZt: PIH5• * TO PARTS Of * 
* OTF TABLE * ••••••••••••••••• 

x 
**Hl******* • • * TURN OFF * * OVEPFLOW ANO * 

* WAIT BITS * • • ••••••••••• 

x ••Jl••••••• * • 
*TUPN ON F EAC: • * KEY BIT IN * * Dlf TABLE * • • ••••••••••• 

x 
*****kl********** 
•IJHC8LC2 FJ• 
:~1t¥c~w·c~AiN: * TO SEARCH Ml * 
* OR Cl * ••••••••••••••••• 

x •••• 
* * • 02 • 
* * •••• 

•A2 
I SMOD "ACRC PARAMETER 
OPTION. THIS DECISION 
DOES NCT AFPEAR I~ AN 
ASSEMBLY LISTING. 

.... • • • 02 • • • •••• 

x •••••e2•••••••••• • • * INI'TIALIZE * * POl ~TER TO * * KEYAPG * • • ••••••••••••••••• 

ic .•. 
F2 *• .• *· 

.• ERREXT *• NO 
*•=YES•*•••• 

*• *A2 •* .. .. .. . . 
* YES 

x 
*****G2********** . . * SA \IE I /0 * * AF.EA ADDRESS * • • * •. ••••••••••••••••• 

x 
*****H2.f********* * SAVE RCO TYPE * 
* ANO CPERATl ON * * INOTCATCR TO * 
* READ MASTER • * INDEX * ••••••••••••••••• 

ic .•. 
J2 •• .. .. . 

•* 14ASTER *• YES. 
*• - INDEX .• •• X. 

*• PPESE~T •* .. .. . ... 
* NO 

x 
:·;:;~~~·;~;:··: 
• ANO CPERATI ON * 
• INDICATOR. TO * 
* READ CYLI NOER * * INDEX * ••••••••••••••••• . . xx· •••••••••• 

•••• • • • 03 • 
• * •••• 

****C3********* * ISAM AOORTR * 
* SEEK • 
• susqouTINE • . ............... . 
•••• . . . 

• 03 •.x. • • .... . 
lJHRCERC X ••03••••••• * TURN ON * * SEEK CHECK * 

*A4 : ·;· ~~~; ... : . :~;;· ~;. ;~~;~. ;~;;~ ·: ·;~~;; ~; .. : ~~~~~~t~: 
:oooooSNN •• : ·NoP MAL. e;,Hy· ••••••• :. ! jHRceqc·: ••• jG •••• 
:ooiOOONN •• :. OU"Hv· EMTP.V!ENO •••• ·:. i :.H~ECt~ •• : ••• KB ••• : 
:ooiO iONN •• : ·ou"MY.ENTP.Y!CHAiNEO ·:. i jHlcecc·: ••• j(:'" ••• 

:ooi iOONN •• :. iNACT i VE. EM·i. y •••••• :. j >r~E RO •••••• KB •••• 
• NN.!.! iO.!MASTER. HiriEX ...... '" ••••• '". '"• •••••••••••••••••• 

01-CYL INDEP INDEX 

. ... 
• * 
* (." * • • •••• 

x 
*****C4********** * MOVE NEXT * 
* INDEX AOC>PESS * 
•·TO SEEK/SEAPCH * 
* ADDPES'5 * . . ................. 

x .•. 
0" •• 

•* •• 
•* NEXT *• VES 

.... 
* • 
* C5 * 
* • 
·**** 

IJHQSAlT X 
**C'S******* * TUR:N ON • 

* SE EK CHECK * 
* SWITCH AT * * ! Jt-tCNTSW * . . 

*********** 

x . .. 
05 •• . . .. 

•* Ei:lqfXT *• NO 
* SWITCH AT * · •SEAP:CH ON TPACK• •••• 

*• INDEX •* 
*• "" YES •*• ••• 

* IJHCNTSW * 
* * •. ·* ........... •• •* * NO ' .... 

• • * cs * 
• * .... 

•• *'2 •• .. .. 
*• •* * YES 

x IJHREXSL X x 
*****E3********** 
•tJHCXCOR EE* ·-·-·-·---·-·-·-· * SEARCH MASTER * * OQ CYLINDER * 
* INOEX * ................. 

x .•.. 
f3 •• .. .. 

.• SEt:K * • NU 
*• CHECK •* •• •,. 

•.REQUIRED •* 
*· ·* . ... 

* YES 

x 
*****G3********** • • * GET 10.AREAR * 
•COUNT FIElC FO~* * SEEK ·Cl-IECK * . . 
***************·** 

x 
*****H3********** 
*IJHSKERR EN* ·-·-·-•-•-*-•-*-• * TEST fO~ * 
* OVER/UNDER * 
* SEEK * • •••••••••••••••• 

x 
•*· J3 •• 

• • *• 

x •••• • • * C4 * 
* * •••• 

·* SEEK *• YES 
*• ERROR •* • • •,. 

•• •* 
*· •* *· ·* * NO 

x 
**K3******* * TURN OFF * 

* SEEK CHECK * * SWITCH AT * * tJHCNTSW * 
* * • •••••••••• 

x • ••• 
* * * Cit * * • •••• 

x •••• • * 
* Gl * • • 
**** 

*****E4********** . . 
* GET F CODE * 
* FROM SEAP.CH * 
* ADDRESS * . . 
***************** 

x 
*****Flt********** * t;ET ADDRESS * * OF ROUTINE * 

*****E5 ********** * SET D(O TYPE * * ANO OPERA TI CN * * I ND!CATO~ TO * * READ TRACK * 
* ! NOEX * ................. 

:x ...•••.•.. : 
ic .•. 

F-; *• .. .. 
•* HOLO *• YES * PROCESS ENTP.Y *•• •• *• = YES •*•. •• * TYPE. SEE * *• •A2 •* : ... !~~~1.:~: ... : x .. .. .... 

***** .. . 
* Alt* .. . * NO 

ic 
·*· G5. *• 

•* TRACK *• 
YES .•INDEX qeo. *• 
••. *• WHOLE TRACK •* 

*• OR MORE •* .. . . 
*· •* ic ••••• *KF * * G3* 

* NO 

: x •••••••••• : 
• * 
* IJH•ESCO ic 

·*· H5 *• 
• * TR•CK *• 

•* I NO.EX qE'l *• YES 
*• .,_.OLE TRACK •*··· •• *• OR .-iORE • * .. .. . ... 

*NO 

x •••••J5••••······ *IJHC8l02 FJ• ·-·-·-·-·-·-·-·-· *8UILO CCW CHAIN• 
•TO SEARCH TRACK* 
* INOEX * ••••••••••••••••• 

x .•. 
k!i •• • * •• • • * HOL!> *• YES. 

*• • YES •*• .x. 
*• •A2 • * 

•••••• •• x 
* NO ***** 
• *FH * 

I JHRESCO • ! JHRESCH• F4* 
x * • ••••• • *Kf * 

• ~3• 

* * * 
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Chart JB .. ISAM ADDRTB: 

****Al********* 
• !SAM AODRTR • 
• SETL MACRO • 
• SSBSETL • ••••••••••••••• 

START X 
*****Bl********** • • 
:mll~&,lm~: 
•FROM SETL MACRC• • • ................. 

x 
:·:··~~t·~:···:·: 
* * VALJDATE * * * * 'lOARCAS' * * : : tYa~'~s : : ................. 

*****El*!******** • • • SET UP ENC OF • 
: ¥8huHoblms : 
: •••• Rl¥JiS ••••• : 

x 
*****Gl********** * • 
:G~J m£~ bl~l': 
* AREA * * • ................. 

x 
**** • * • A3 • 

• * •••• 

Licensed p.roqram - Property of IBM 

SETL Macro, $$BSETL (Part 1 of 3) 

• ••• • • * Al * • • •••• 
x .•. 

A3 *• 
.• •SP2c~iT eO· •. YES • ****"'-*•••••••• me~ : 

•• •• 1 =.~iiL •• ••••• ··x··x: S~BSETL l • .. .. . ............. . .. .. 
• NO 

x .•. 
83 •• 

•* KEY *• 
.o SPECIFIED •· YES • 

*• JNSETL •*•••••• 
*• MACRO •* .. . . . ... 

* NO 

x .•. 
C3 *• 

•• ·~PE~V~r ED 0
•. YES 

*• IN SETL •*•• •• *• MACRO •* .. .. . ... 
*NO 

x .•. 
03 •• .. .. 

x ••••• •JJ • 
* Al* •• 

COMQ 

•* VALID •. NO 
*• STARTING JO •*•••• 

*• SPEC •* .. .. .... * YES 
x •••• • • • J3 • • • 

• ••• • • * E=5 • • • ' .... 
x •••• • •••••••• •• x. .•. :GET!O X 

E3 *• *****E4********** 
•• •• l~cyN •• •• YES =~vgP.&'~66.-m•: : 

. •• TRK INDEX ••••••••• • x• ~o STARTING *•• •••• 
•· AREA •* * P.CO ID • •• •• * * •• •• • •••••••••••••••• • NO 

x .•. 
F3 *• .. .. 

•* SHARED *• NO 
*• TRACK ON •*•••••• 

*• FILE •* .. .. .... 
• YES 

. • 

x • 
·•*• .TESTNO~M •*• 

G3 *• • Git *• 
.••* l~CBN •·.~ NO X .••* 1i'&a *••. NO •.•. syr-~~ .•.•....... . x• ·.~Rl~RA2~TA •* ••••• : 

•• •* •• •• 
•• •* •• ·* * YES • YES 

x . .. 
H3 *• .. .. ii . .. 

Hit *• 
.•P.ECORD *• 

•* RCO •• YES •* NO ON *• HO • 
*• NJM8ER ON •*•••• 

*• TRACK •* .. .. 
*• •* * NO •••• • * * • • J3 •.x. ••••• • • 

:J~3= •••• . 
* * JLLEGl~*JJJ:***** • • • • * T~RN ON • ···· ... x•. 1ro k~Yr~fi0 • • 

• • ........... 

****K3J ....... * SVC l1 * : ro,:ggnA" : ............... 

x •••• • * * ES * • • •••• 

*·.~Rl;JAg:TA .••*••X: .. .. 
*• •* * YF.S 

ic • ••• . . 
* E5 * • • • ••• 

x •••• • • 
• JJ * • • •••• 

*****Fl!i********** • • * llfOVE STAqT!t<iG * * oeco~o 10 TO * * SAYE •REA * • • • •••••••••••••••• 

ic . .. 
F'; ·~ .. .. 

•* Jc; *• NO 
•• THTS MOLD •••••• 

•• OTF •* .. . . . ... 
• Yf:S 

' •••••Gs•••••••••• 
*BLDER JK• --·-·-•-*-•-·-·-· * 8U!l0 * * CCW CHAIN * • • ••••••••••••••••• 

x ••i.t'.i••••••• • • * SET * * TI>ACK HOLD * 
• B!T * • • ••••••••••• 

ic 
:e;c:~~tit·····~:: ·-·-----·-·-·-·-· • ex.:o, • • suqcH TRACK • 
* HOLD * • •••••••••••••••• . . x•··· ....... . 

••••• :'ti: • • • CDMllO" 
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••••• . . . .. 
• • • • * REFERENCES 

x 1~c:.Jjm 
COMMON •*• 

Al *• ·* •. 
• •PRIME O,\TA *• NC *. ON 3'33C •*• ••• .. .. .. .. .. .. 

* YES 

i .. . 
81 •• .. .. . 

•* STARTING *• YESX *. CYL INOER GT •*• •• • 
•• 256 •• .. .. .. .. 

* NO 

i 
*****Cl********** . . 
* SET UPPER • 
* LIMIT Of * * CC TO X'fF' * . . ................. 

:x .......... : 

i 
*****01********** • • * SET TRACK * 
* HOLO 811 * • • • • ................. 

x 
*****El********** 
•EXCPROUT Jfll* ·-·-·-·-·-·-·-·-· * EXCP. SEARCt' * * TRACK HOLD * • • ................. 

x 
*****Fl********** . . 
* GET TRJli(K * 
* NUMBER fROH * 
•STARTING FICO IC* . . ••••••••••••••••• 

x 
*****Gl********** 
•ACC ONE TO TRK * 
•NO. ANO GET TRK* 
•NO. Of lSl OAT.a• 
•RCO JN CVL INOER• . . ................. 

x 
*****Hl********** 
•SUB ~O. OF lST * * CATA RCO TRK * 
•FROM STRTNG RCC* 
•ID TRK NO. PLLS* 
• 1, DBL PESULT * ................. 

x 
·····~··········· . . 
•GET t1IGH R ECORC• 
•N.U"6ER ON TRACK* 
• INDEX TR.ACK * • • . ..., ............ . 

x 
*****Kl********** * DIVIDE RESULT * 
.*BY t'JGt- RCt NO.• * ON TI TA.K AND * * STORE QUOT * 
•TI OVFL TRk NO.• ••••••••••••••••• 

x •••• • • * AZ * • • •••• 

•••• • • 
• A2 * • • .... 

ic 
*****A2********** 
•STORE REMAINDER• 
•AS TRACK INDEX * 
* OVERFLCW RCO * 
•NO. FCR START- * * I NG RECORD * • •••••••••••••••• 

ic .•. 
82 *· . . .. 

•* TI OIJFL *• NO *• RCD NU,,.BER •*• • •• 
*• EC 0 •* •• ·* . ... * YES 

ic 
****•C2********** . . 
* DECREMENT * * HEAD NUMBElt * 
* BY 1 * . . 
••••••••••••••••• 

: x •••••••••• : 
x •••• • • * A3 * • • •••• 

•••• . . 
* A3 * • • •••• 

x 
*****A3********** 
•SET RCD NO. Of * * TI OVFL ENTRY * 
* Ell TO HIGH * 
* NO. * • • . ............... . 

x 
OFLOEX IT •*. 83 •. •••••64••········ 

.STARTING•. * MOVE Htt;H A.CD * 
.:·f7~~T 1 8.~~ ·:.!~~ ..... x: N~R~"'r6H~:~~ : 

*• RCO TRK •* * AOOQ AR EA HI * 
*• •* * OTF IS TABLE * .. .. •················ * NO 

:x .••.•.•.•.. 
NORMAL X x .•. 

C4 *• .. .. *****C3********** * MOVE HIGH RCO * * NC. ON PRI114E * 
* DATA TRK TO * 
•SAVE ACOR AREA * 
•IN OTF IS T .681.. E• 

• NO •* SHAP.EO *• 
•••. ••*. TPACK ON •* 

*• FILE •* ... ... . ............... . . ..... 
* YES 

:x ................................. : 
x 

NEXT •*• 
03 •• .. .. 

NO •* BLOCK *• 
••• •*• COJNT EC •* 

•• 0 •• .. . . . ... 
• YES 

x .•. 
E3 *. *****E4********** .. .. . . 

•:*R~bA:b!N~c *:•~~ ...... x! s~R6~·~~c8~~ : 
*• ZERO •* • NUMBEP * •• •• • * .. .. . ............... . 

* YES 

:x ......................... : 
x 

****•f3********** . . 
* MOVE BLOCK ING * 
•FACTOR TO BLOCK* 
* COJNT * • • . ............... . 

: ••••••...• x: 
x 

EXIT •*• 
G3 *• .. .. 

NO •* RCD ID *. •••• *• ON 2321 •* .. ... .. .. .... 
* YES 

x 
*****H3********** * SET STRIP NO * * FOR ENC OF * * VOLUME LIMIT * 
* TO 5 * • • ................. 

x .•. 
J3 *• .• *· •* RCD ID *• YES 

*• GT END OF •*• • • • 
*• VOLUME •* .. .. 

•• •* 
• NO 

: .......... x: 
EXITOUT x 

****K3********* * SVC 11 * * TO PROBLEM * * PROGRAM * ••••••••••••••• 

i ..... 
*JH * 
• J3• •• . 
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••••Al••••••••• * ISAM ADDRU * * BUILD * * SUBROUT !NE * ••••••••••••••• 

BLDER X 
*****Bl********** 
• GET ADDRESS • * OF CCW * * BUILD * 
* AREA * • • ••••••••••••••••• 
•••• . . . 

* Cl •.x. • • •••• x 
:····~i;·~:·····: 
• CODE BYTE • * FROM BU!LCER * * CONTRDl CODE * • • ••••••••••••••••• 

x 
•*• TICRTS 01 •. •••••02••········ •* *• * OETERJl41 NE * 

•* TIC * • YES * AOOP FIELD * 
*• OP CODE •*• ••• •,•. • X* FCR TIC * 

*• •* * INSTRUCTION * .. .. . . .. .. . ............... . 
* NO 

x 

.... 
• • • 83 • • • •••• 

x •••••83••••······ •DETERMINE CATA * 
• LENGTH US !NG * 
• BUJLOER • * CCNTROL COOE * • • ••••••••••••••••• 

x •••••t3••········ * STORE LENGTH * * JN CCW * * BYTE COO NT * * fJELO * . . ................. 
x •••••03••········ * UPDATE * 

* TO NEXT * 
* BUllDER * 
* CONTROL CODE * 
* FIELD * ••••••••••••••••• 

x .•. 
E3 *. .. .. 

YES •* END * • 
*****El********•• * GET ADDR * * OF 1/0 AREA * * FROM BU ll CER * 
• CTL CODE • • • ••••••••••••••••• 

•• ••• •••• •• ••• ••• •*• OF COMMAND •* 
•.CHAINING •* .. .. 

:x •...••••.. : 

x 
*****Fl********** * STDR E ADOR • 

: Yt llS am : 
• ADDR F !ELD • • • ••••••••••••••••• 

x 
*****Gl********** * DETERMINE * * CCW OP CODE • * FROM BU IL CER * 
• CONTROL CODE * • • ••••••••••••••••• 

x 
*****Hl********** • • * STOR~ OP * 
: co~cw'N : 
• • ••••••••••••••••• 

x •••••Jl••········ • GET FLAG • 
•CHARACTER FROM * 
• BUILDER * 
• CONTROi. CODE • • • ••••••••••••••••• 

x 
****F2********* * RETURN * * TO CALLING * 

* RCUTI NE * ••••••••••••••• 

. ... 
* NO 

x 
*****F3********** • • * GET NEXT * • ccw • 
* ADDRESS * • • • •••••••••••••••• 

x •••• • • * Cl * • • •••• 

•••• • • • J3 • • • •••• 
x 

••J3••**•*• * TURN ON * 
• DASO * * ERROR * * INDICATOR * • • ••••••••••• 

****A!l'i********* 
• 'SA't Al)OQTQ * * t NDUT /f'IUT DUT * 
• suqA.QUTJ '4E • ••••••••••••••• 

f'(f.DPOUT X 
*****6';********** ... ove LOr.JCAL • 
* U'4! T FRO"f * * OSKXTN TA.8LE * 
• rri cca • • • ••••••••••••••••• 

x •••••r.'5••········ * lllO\lf 88 * * fD IJ• 015KXTt.- * * TAIHE TO SEEK * * ACOR, SEKAOR * . . ................. 

' •••05••••········ 
svr z3 • 

llEAO 
~NO MQLO . ............... . 

• •• • • •••• • •• •• ••• •• •• ••• • x~ 

*****E4********** p; • *• *• • • • * •• •• 
• * SVC 1 * * NO • * t /0 *• 
* * WATT * *X••••••••*• CO-.DlETEO •* • • * • •• •• • • • * •• •• ................. . ... 

* YES 

• .•. 
F5 *• .. .. 

YES •* OA150 *• 
•••*• ERP:OR •* .. .. 
x .... . . 

• J~ • • • .... 
TSTWL• 

.. . . .... 
• NO 

x .•. 
• **¥ti:=·~=··* .• r..., •••• 

* WPONG * YES •* \ofROlllG *• * LENGTH *X• •••••• •*• LENr.TH • * 
• lNOICATOP * *~ RCO •* • * •• •• ........... . ... 

x 
****H4********* * SVC 11 * * TO PRO&l EM * * PROt;RAM * ••••••••••••••• 

NORECFNO X ••J4••••••• • • * TURN ON NO * * RECORD FOUND * 
• INOlCATDP * • • • •••••••••• 

* •O 

x 
TSTNPF •*• 

Ht; *• .. .. 
VES •* NO *• 

••••• •*• •REC.ORO .:• 
*• FOUNO •* .. .. . ... 

* NO 

x . ····~~;~:=······· * Ti'J CAllJNG * 
* ROUTT NE * ••••••••••••••• 

:x ••••.. :-••..••••.•..•.••• : 
x .... *Kl••••······ • • ·* MOVE FLAG * * BITS TO * • ccw • • • ••••••••••••••••• 

. ! .. • • • 83 • • • .... 

x 
****K3********* * SVC 11 * * TO PROBL E~ * * PRCGRAM * ............... 
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****Al********* * I SAM AOORTR * * SETL MACRO • * S!BSETL * ••••••••••••••• 

x 
STAqf •*• 

Bl *. 
•* G KEV *. 

•••• . . 
* A2 • • • •••• 

x 
*****A2********** • • * SAVE JNOEX * 
* VOLUME * * ft.:l,-BER * • • ••••••••••••••••• 

x 

••••• • • • •• •• • • * l)ffERENCES 
x :l~J 3, J~~~~ 

OFLOEXIT •* • 
A3 *• 

.ST ART ING•. 
• * RCO JC ON * • NO 

*• FIRST CATA •*•••• 
*• RCD TRK •* .. .. . ... 

* YES 

. ... 
• • * A4 * . . 
•••• 
x 

*****A4********** . . 
* MOVE BLOCK ING • 
* FACTOP TO * 
* BLOCK COUNT * . . 
***************** 
•••• . . . 

• 84 •.x. • • x 
e,xn 

.... .•. 
84 *· •* *• •* SPECIFIED *• NO 

*****82**•******* * MO"E SEEK * * SEARCH T~ACK * NO •* RCD JO *• *. IN SETL •*• ••• :•N~. R~~E~~to~o : ••••*• ON 2321 •* 
*• MACRO •* .. .. . . .. 

* YES 

x 
*****Cl********** * MOD CCW C .. A IN * 
•TO SRCH KEY EQ * * OR HI ANO * 
•MODIFY COMPARE * 
* BR INST * ................. 

* ADDRESS * • •••••••••••••••• 

FINDNXT X 
*****C2********** * MO\IE NEXT * 
* SEARCH ID TO * 
* SEEK/SEARCH * 
* ADDRESS AREA * • • ••••••••••••••••• 

x .•. 
C3 *. 

·* *· YES •* SHARED *• 
• •• •*• TRACK ON •* 

•• FILE •* *• •• .... 
* NO 

•• •* *· .• . ... * YES 

x 
*****'"********** * SET STRIP NO * * FOR ENO OF * * VOLUME * * LIMIT TO 5 * . . . ............... . 

: x •••••••••• : :x •.••.•.... ; 

KEV ROUT X 
*****Dl********** * MOVE MASTER * 
*INDEX START [.[! * 
•TO SEEK/SEARC .. * 
•ADOPESS AREA I~* * OTF TABLE * 
***************** 

x 
*****El********** 
•SET RCO NO. IN * * SEEK/SEARCtl * * ADDRESS APEi\ * 
* TO ZERO * • • ................. 

x .•. 
Fl *· .. . . 

ic •••••02••········ . . 
* GET F CCOE • * fF!Clf hEXT * * SEARCH JO * • • ***•············· 

x 
*****E2••***·****• 
•SET JhOEX ENTRY* 
* TYPE FROM f * 
* CODE Of NEXT * 
*ID. SEE TBL AT * 
• LCC *J2 * ••••••••••••••••• 

ic ••••• •• • • J2• .. • 

:NOR~Al X •••••03••········ * MOVE Hl(;H RCO * 
* NO. ON PRifl'E * * CATA TAK TO * 
•SAVE ADOR AREA * 
*IN OTF IS T .4Bl E* ••••••••••••••••• 

x 
•*• ILLEGIO 04 •. ••05••••••• .. .. . . 

•* RCD 10 *• YES * TURN ON * 
* • GT END Of •*•• •••• •• X*lNYAt.YO RECORD * 

*• VOLUME •* * JO SWITCH * *. •• • • *• •• • •••••••••• 
* NO 

: •.••...••. x: : •..•••.•.• x: 
x x 

NEXT .•. EXITOUT •*• 
E3 *• 

•• *• 
•* BLOCK *. NO 

*• COUNT = 0 •*•. •• 
*• •• 

*• ·* .. .. 
* YES 

x . .. 
F3 *• 

•* *· 

x •••• • • • 84 * • • **** 

E4 *• .. .. 
•* INDEX *• YES * • TRACK STILL •*•• •• *. HELO •* *· .• . ... 

* NO 

x 

x ••••• *JP * * 04* •• . 
FPEEXITL 

ic 
****E5********* * SVC 11 * * TO PROBLEM * * PQ(}f;QAM * ••••••••••••••• 

•* P4ASTER *• YES •* STARTING *• YES 
****f4********* * SVC 11 * * TO PROBLEM * *• INDEX UN •*• ••• *• RCO NO. EC •*. ••. 

*• FILE •* *• ZERO •* * PROGqAM * .. .. 
•• ·* * NO 

x 
*****Gl********** * MOVE CYL INOER * 
•INDEX START ID * 
•TO SEEK/SE•RCt' * 
* ADDRESS AREA * * IN OTF TABLE * ••••••••••••••••• 

•• •* *· .• * NO 

x 
***••G3********** • • * SUBTR"CT ONE * * FROM RECORD * * NJ MB ER * • • ***************** 

:x ..•....••• : :x ..•.•••••. : 
x 

*****HI********** 
*BLDE:R JP• ·-·-·-·-·-·---·-· * BUILD CCW * * CHAIN * • • ••••••••••••••••• 

x ••Jl••••••• • • * SET SW. FOR * * SVC 35 TO * * HOLD * * TRACK * ••••••••••• ..... 
*JM * • * JS •.x. • • .... . 

GOTOEXCP X 
*****Kl********** * EXCPROUT JC* •-•-*-•-·-·-·-·-· * EXCP\ SEARC~ • 

! ~N6 ~J· : 
••••••••••••••••• 

x •••• • • * AZ * • • •••• 

•J2 

x •••• • • * A.It * • • **** 

:·; -~~~;. ·:. ;~;; ·~;· ;~~;;. ;~;;~ .... :~~~;;;~~. ··:~~E=fii~.: 
:ooiiiiiiooo· :·mm: emv!ut.s>imo··: Noi<iimi< • ··: •• jf4 •• • • • • 
:cooOOONN·:. ;_cR~AL.ENT~Y!UNSHAREO •• : iNDex· •••• ·: •• jM •••••• 
:iiooiiiooo·:· NCRMAi. "ENti<v!s>iAHO". ··:sHROTRK 0 

•• ·: ""jii····· . 
:oociiciooo·: • o~eitfi.ow"eNt•v!eNc· • • • • :oii.olloui • ··: • "jti • ••• ·: 
:om iooo ·: • c~mi.ow • ei.tRY!cii1i t.eo • :oii.ollout · · • • • • jN · · · · · · 
:oomm·:·oliiWe1mv:.1m·m1···:;.c•mNo···: ··j14·····: · 
:ooioiiiitiii": • au.wm·i<v!eNi>"" · · • • • • :i.omFt.o · ··: • • jii" ••• ·: 
:coiciiciiiii": • oi.~MY" ENfiY!ciimeo· • • • :iiitiex· • • · •• • • • jii ••••• • 
:aomooo·:· i~1Hive"ei.tWim···· :iioRm;,5···: ··jii···· ·: 
:OOiiOONN·:. ihi.CiiVE.ENTRY··· ••••• ·:NOREC'FND ···; •• jM •••• •: 
.NN.:.:io:MASTE~. i NOEX:. •.•CY Li NOER. iNDEX •••••• • ••••••••• • •• 

*************** 
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• x ••••••••••• 

****A2********* 
: ~f:~o"V~:l: : 
• SUBROUTINE • ••••••••••••••• 

NORllL TRK X SHRDTRK X 
•••••Bl********** *BLDER JPO •••••82••········ • • ·-.---·-•-•-*-*-* • • SUB DNE FROM • 
:Bu1Ly0cfi~A~HA 1~: ••••••:No~ 1 =51 ~~lftcH ! 
* RCO * ••••••••••••••••• 

x 
**Cl**** .. * • • O SET SW FOR • 

o • ..a~fi f~Al~ • o • • ••••••••••• 

UNBLREAD X 
*****El********** •EXCPROUT JC• ·-·-·-·-·-·-·-·-· : EXfi;bJ~~AD : 
• • ••••••••••••••••• 

*****fl*!******** • • 
M~~losia~~m : 
• llBBCCHHR • • • ••••••••••••••••• 

x .•. 
Gl *• .. . .. 

•* BLOCK EC • • YES 
•.... •RECORDS •*• ••• . .. . .. .. . •• •• x 

* NO **** •••• . . . 
• .-1 •.x. . . . 
•••• x 

COllMON .o. 
Hl *• .. .. 

• • * Alt * • • • ••• 

•* PRIME *• NO 
*• DATA ON •*• ••• •• 3330 •• .. .. .... 

• YES 

• • ••••••••••••••••• 

•••• • • * A3 * • • •••• 
x 

*****A3********** * • 
: N3AiE~ R,i~M : 
•STARTING RCC ID* • • ••••••••••••••••• 

x •••••e3•••••••••• 
:No~D~r~ElR~RK: 
•NO. OF lST OAT A* 
•RCD IN CYLINDER• • • ................. 

x 
*****C3********** •sue NO. OF lST • 
• DATA RCO TRK • 
:rnc~R~r~~~G,,;fif: 
:.1,.2:~.:!l~~!.: 

x •••••03**••······ * • •GET HlGH RECORD* 
*NUllBER ON TRACK• 
• INDEX TRACK • • • ••••••••••••••••• 

x 
••••• 3********** 
•~C. INDEA• 
• INDEX * 
* Y RCD * 
•NO. ART- • 
• ING RECORD * ................. 

x . .. 
G3 *• •• *• 

•* Tl OVFl *• NO *• RCD NJ MB EA •*• ••. 
*• EO 0 •* .. .. .. .. 

• YES 

x 
*****H3********** • • • CECREMENT • 
• HEAD NUMaER * * BY l * • • ................. 

• ••• 
* * * A4 * * • •••• 

x 
*****A4********** * GE"!' ADDA OF * 
: l8~~1~~s"~1~~ : * POOTION5 OF • 
• STAPTING ~CD • • •••••••••••••••• 

x 
*****Bit********** 
•GET LOC ~F KEY * * YN q,( BY * *ADDIN'i K VLOC-1* * TO AODP OF * 
• IOAREAS * • •••••••••••••••• 

x 
*****C4********** * GET ADDPESS * 
: 2&,~lT~~r,&v : 
* USEP. !" * • • •••••••••••••••• 

• PFfEqEt.fCE~ 
TQ JfllJD!i' 
Jt«.5, JQJ2 

••••cs;••••••••• * t SAM AOODT" * 
* NO RCD FOUND * 
••• i~:~~li~~ •••• 

•••• • ••• . . . . . . 
• Dlt •.x. • • •.x. 
• ••••• x :.... • 

COMPARE ••• NORECFND X 04 *· ••05••••••• •* KEY *• * * 
EO •* IN BLOC~ *• HI * TUO'I ON '12 • :···· •. me~E~ry .•.••.••.... x•.Re¥2~Vc~~MR0 •• . .. . .. . . 

x •• •• • •••••••••• 
**** * LO • • * Hl * • * .... 

x 
*****E4********** : ~im ~6~ : 
•STARTIN2 PCO IN* 
: 0/;~e(ft~~MOR : ••••!"•••········· 

x 
*****F It********** • * 
: POJ~o;g 7ijxT : 
* BLOCK * • * • •••••••••••••••• 

*****Git*!******** • * : m~i; 6~ ~nT: * RCD IN BLOCK • • • ••••••••••••••••• 

x 
*****Hit********** • • * ADD ONE TO * 
* aLOCK COUNT * • • • • ................. 

~ • •••• •JD • 

• ""* •• • Fqeexn· 

····~,········· * t SAM AOOftTR * * TNOEX * * SU~ctOUTT tff. * ••••••••••••••• 

x 
!NOEX •*• 

H5 *• .. .. 
•* CYl *• NO 

*• TNOF. X JUST •*•. •• 
*• SROIEO •* .. .. . ... 

• YES 

:x •.•......• : x 
x .•. 

Jl •• .. .. . 
•* lTARTINE *• YESX 

•· •• l\l~~~R •* •*•••: .. .. .. .. 
•NO 

*****Kl*!******** • • : m1¥'~JR : 
* CC TO X'ff' * : ............... : . . 

J:;·········· 
• • * Al * • • .... 

RZEROR i 
••J3******* • • 

• RfSET " * R ERO * 
* SW TCH * • • ••••••••••• 

x 
***** •Jl • * A3• • • • OFLDEXIT 
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**** • • 
• 04 * • * •••• 

x •••••.r.;••········ *BlOElt JP• ·-·-·-·-·-·-·-·-· •BUILD CCW CHAIN• * TO SEA•CH TI * • • • •••••••••••••••• . . xx ••••••••••• 
••••• :Jki: 
•• . . 

GOTOEXCP 
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Chart JN,. ISAM ADDRTB: SETL Macro, $$BSETL1 (Part 3 of 5) 

****A2"t******** * I SAfll AOORTR * 
* 0\/ERFLOW * * RCUTI NE * ................ 

OFLOROUT X 
**62**•**** • • * lt..RN CN * * O\/ERFLOW * * Stll!TCH * . . ........... 

x •••••cz•••••••••• * GET AOOR OF * 
:t IOAREAS RHICH * 
•CONTAINS NORMAL* * ENTRY ASSOC * 
* WITH OVFL RCO * ••••••••••••••••• 

x 
*****02********** . . 
•GET fi!BBCCHHR OF* 
*Tl NORflllAl ENTRY* • • • • ................. 

x 
**•**E2********** 
•SET RCO NO. TO * * HIGH RCD NO. * * ON PRIME DATA * * TRK * . . ................. 

ic .•. 
F2 *• 

.•CLRRENT•. 
.•PRif'E DATA *• NO 

*• TRK l ST JN • *• • • • 
*• CYL • * .. .. .. .. * YES 

x .•. 
G2 *• . • *· •* SHARED *• NO • 

*• TRACK .• •• x. .. .. .. .. .... * YES 

x 
*****H2***•****** * SET CURRENT * 
* PRIJllE DATA * 
•NO. TC HIGH RCO• 
* ON SHARED * * l~ACK * ••••••••••••••••• 

: x •••••••••• : 

INI T4 )c 
*****J2 •••••••••• * ADO 2 TC CURR * 
*Tl OVfl PCO NO.* * TO PT TO NEXT * * OVFL ENTRY * 
• Tl * ................. 

x 
•••••t<2••········ • • * GET HIGH RCO * 
* NO. CN TRACI< * * INDEX TRACt< * . . ................. 

x .... . . 
• 83 • • • •••• 

• ••• • • • 83 • . . 
**** 

x .•. 
83 •• 

•* HJ Tl * • 
.•TRK RCD NC.•• NO 

•.LT NEXT OVFL •*•••• 
*• RCD NO. •* 

*· ·* *· ·* * YES 

IJHSBH5 i 
*****C3********** * SUB HIGH RCD * * NO. ON TI TRK • * F ROH NEXT TI * * OVERFLOW RCD * * NO. * 
***************** 

x 
*****D3********** 
•STOqE RESULT AS* * NEXT TI * 
•OVERFLOW ENTRY * * RCO NUMBER * . . 
***************** 

x 
*****E3********** * ADO ONE TO * 
* NEXT TI * 
*OVERFLOW ENTRY * * TRACK NUMBER * . . 
***************** 

:x ...•.•.... : 

IJHSBH6 X 
*****F3********** 
*Bl DER JP* ·-·-·-·-·---·---· * BUILD CCW * * CHAIN * . . ................. 

x 
**G3******* . . 

* SET SW FOR * * SVC 35 TO * * HOLD TRACK * . . 
*********** 

x 
**** . . 

* A4 * . . .... 

.... . . 
* Alt * • • .... 

OFLOOP i 
*****A4********** . . 
* ZERO H NUH0ER * 
* IN BUCKET * . . . . . ............... . 

x 
*****84********** 
*EXCPROUT JO* ·-·-·-•-*-*-$--*-• • exco, PEAD • * OVERFLOW * * RECORD * 
***************** 

x ·*· .•. 
C4 *• C5 *• ·* *· ·* •• •* OVEP.FLOW *• NO •* EP\10 OF *• YES 

*. RCO FOUND •*• •• ••• •• '.(*• OVERFLOW •*•. •• 
*• •* *• CHAIN •* *· ·* •. . • *· •* •..• * YES * NO 

x ..... 
*J" * 
• 05• 

FOUNOOF X x 
•• • NORECFND 

*****04********** . . 
* '3ET 10 OF * * CURR ENT OVER- * 
* FLOW RECORD * . . 
***************** 

; 
*****E4********** * POINT TO OATA * 
* PORT!ON OF * * OVERFLOW RCD * 
*BYPASS SEOUENCE* * LINK FIELD * 
***************** 

x 
*****F4********** . . * HOVE BLOCKING * 
•FACTOR TO BLOCK* 
* COUNT * . . 
***************** 

x ..... 
•JL * * A3* . . . 

OFLOE>cIT 

*****05••········ 
* * * * * * SVC 36 * • * •fqEE TRACK * * 
* * •• 
• * * * ................. 

x 
*****E5 ********** * .. ave NFXT QCO • * 10 TO SEt<AD~ * * SEEK/SEADCH * 
* ADDA ARE.& * . . ................. 

x .... . . 
* A4 * . . 

**** 
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Chart .JP. ISAM ADDR'IR: SETL Macro, $$BSETL1 (Part 4 of 5) 

••••Al********• • I SAM AOORJR • 
• BUILD • ..... ~~~!l=~····. 

8LOER i 
*****Bl********•• • • 
: OjElcC0rum : 
* ,.REA * • • ••••••••••••••••• 
•••• . . . 

• Cl •.x. • • ...... x 
*****Cl********** *GET OP • * COCE BYlE * 
: E~2~R:i 1~m : • • ••••••••••••••••• 

x 
.... TICRTS 

Dl *• *****02********** •* *. * OETERMI NE * •* TIC *• YES * ADDA FIELD • 
··~. OP CODE •••••••••••• x: IN~Vnul1¥oN : .. .. . . •• •• • •••••••••••••••• • NO 

ic 
*****El********** * GET ADDfl * 

•••• • • • 83 • • • •••• 
x 

**•••B3••*****••• 
:0m~~N6s¥~!A : 
* BUILDER * 
• CONTROL CODE * • • • •••••••••••••••• 

x 
*****C3*•******** * STORE LENGTH * * IN CCW * * BYTE COUNT * 
• FIELD * • • ••••••••••••••••• 

x •••••03••········ * UPDATE * 
•TO NEXT BUILDER• * CONTROL CODE * * FJELD * • • • •••••••••••••••• 

x .•. 
E3 *• .. .. 

• Of 1/0 AREA * 
• FROM BUILCER • •••••••••••••••~~~.:*of ca=~ANC *:• * CTL CODE * • • ••••••••••••••••• . . .-x .•.••.• ••••••• 

STORES I X 
*****fl********** 
• STORE AOCR * 
• Of l/C AREA • 
• IN CCW DATA • 
• ACOR FIELD * • • ................. 

x 
*****Gl********** * 'DETE'RMINE * * cs:: OP CODE * 
: ~~R~I~~~~ : • • ••••••••••••••••• 

x 
*****HI .. ** .. **** • • * SJORE OP • • co·oe IN • • ccw • • • ................. 

x ••••*Kl••········ • • * MOVE FLAG * * BITS TO * • ccw • • • ••••••••••••••••• 
x •••• • • • B3 • • • •••• 

ic 
****F2********* * RElURN TO * 

•CALLI ~G ROUT! NE• • • ••••••••••••••• 

•.CHAINING •* .. .. .... 
* NO 

x 
*****F3********** • • * GET NEXT • * CCW ADOR ESS • • • • • ••••••••••••••••• 

x •••• • • * Cl * • • .... 

29.0 LIOCS Volume 3 DA! and ISA! 

• REFEP.ENCE~ 
TO JP8~: 
JM05, JQH3 . .... . . ... 

• • • 
x 

FREEXIT •*• 
84 •• 

•* f.ll'.IW *• ****F15•******** 
ONE •* MANY *• NONE * ~YC 11 * 

• •••* • TPACKS •*•••••••• '.<* qETUON TO * 
*• HELD •* * USfO * •• •* ••••••••••••••• .... 

•GT ONE 

x 
*****C4********** * * SVC 36 * * * * FPEE * * * * CURRENT * * * * TftACK * * • • • • • •••••••••••••••• . ... 
•Jl • • * Elt •.X. • • . .... . 

.FREEXl'!l K •••••04•••······· * GET TR:ACK * * JNOEX AOOP. * * ANO VOLUME * * NUMBER * • • ••••••••••••••••• . . •• .•••••••• x. 

FREETRK X 
*****E4********** • • • • * * SVC 36 * * * * FP.EE HELD * * * * TPACK * * • • • * • •••••••••••••••• 

x .•. 
F4 *• .. .. 

•* OVFL *• NO *. SETL •*•••• .. .. .. .. . ... 
* YES 

x 
*****Git********** * PE STORE * * OVFL 10 * * ANO SYSTEM * * NUMBEP * • • • •••••••••••••••• 

:x •••••••••. : 

x 
****H4********* * SVC 11 * * QETUPN TO * 

• ••••• ~i;: ••••••• 
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Chart JQ. 

****A2********* * I SA" AOORTR * * I NPl.11/0UTPUT * 
* SUBPOUTI NE * ••••••••••••••• 

XCPROUT X 
*****82********** * MOVE LCGICAL * 
* UNll FROM * * OSKXlN TABLE * * TO CCB * • • ••••••••••••••••• 

x •••••c2•••••••••• * ft'CVE 88 * * FROft' DSKXTN * * TABLE TO SEEK * 
* AOOR, SEl<ADR * • • ••••••••••••••••• 

i< .•. 

ISAM ADDRTE: SETL Macro, $$BSETL1 (Part 5 Of 5) 

02 *• ***03************ .. .. 
•* SVC *• NO SVC 0 

*• 35 SW •*• .. ••. •• .X EXCP 
*• ()N • * * .. .. .. . . . ............... . 

* YES 

;. 
*****E2********** • • • • • • s~c 35 • • 
* * tlOLO * * * * TRACK * * • • • • ••••••••••••••••• 

: x •••••••••••••••••••••••• : x x 
F2•*• *• *****F3********** .. .. . . . . 

•* I /O *• NO * * SVC 7 * * *• COfllPLETED •*• •••• ••• x• * WAJT * * .. .. . . . . .. .. . . . . .. .. . ......•......•.. 
* YES 

;. .•. 
G2 *• **G3******* .. .. . . 

•* DASO *• YES * TURN ON * 
*• ERROR •*••••• ••• X• DASO ERROR * •• •• 

*• •* * INDICATOR * .. .. . . .. . . . ......... . 
* NO 

i< 
TSThlR .•. 

H2 *• **H3******* .. .. . ·• 
•* "-RONG *• YES * TURN ON * • 

*• LENGTH •*••••••••X* WRONG LENGTH • •• x. 
*• RCD •* * INDICATOR * .. .. . . 

•• •• "'********** * NO 

;. 
TSTNRF .•. 

J2 •• 
. • *· •* NO *• YES 

*• RECO!'l:O •*• • • • 
*• FOUND • * .. .. .... 

* NO 

;. 
****K2••******* * RETURN TO * * CALLING * * RCUTINE * ••••••••••••••• 

x ••••• 
•JM * 
• 05• •• • NOPECFNO 

i ••••• 
•JP * * B"* •• • FREEXIT 
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Chart KA .. ISAM ADDRTR: WAITF Macro (Part 1 of 5) 

****Al .. ****••• : m~1a2~la : 
* * ............... 
•••• *KB* • * K2 *•X• 
: ••• • x 

•*• JJHCWATF •*• 
Bl * • 82 *• .. .. .. .. 

•• ERAIXT •• YES • • RPS *• NO 
*• •Y S •*• ••• •• • .x•. SlJPPOflT •*• ••• 

*• * 2 •* *• •A2 •* • .. .. .. .. .. .. . ... 
* NO • YES 

IJHCW,Tf X 
*•***Cl********** 
: R~s1At~a5~4 :. 
US ~~C~N¥ BASE * 
* REG'fS ER * • * ••••••••••••••••• 

x .•. 
El *• .. .. 

x ..... *C~···-····· * SET P PTA TO * 
'"IJSER .AVE 'AREA * 
* IN RPS O'Tf * 
* EXTENSION • • * •••••••••••••••••• 

:x •••••••.•. : 

...... 02•! •••••••• 
,.. EjTABLI SH * 
* RE51iTERJj4 * 
: BA~E R~~~ STER : • . * ••••••••••••••••• 

IJHCWATB J. 
E2 *• .. .. 

•*• 
C3 *• *****C4********** •• •• • • * •* 

•* ROONLY *. NO * * SVC 2 * * ... x•. •YES ••••••••• .x• • FPEE •••••• *• *A2 •* * * TqACK * * 
•• •• •• •• :.: ••••••••••• :.: )c 

* YES ***** 

x .•. . .. 
D3 *• 01 *• 

*K9 * * Bl* * • . 
IJHRNORM 

.•• •• •* •• 
• :·· ~~kE *:.~ ...... x•:* EP.~~~r *:.~~--

•• *A2 •* *• •* .. .. .. .. 
•• •• •• •* 

* YES * YES 

.•••••.. ••• x. x . .. ii 
E3 *• **E4******* •* •• • * 

x 
***** 
*EE * * H3* • * 

* IJHSER2 

• ••• • * * At; * 
* * •••• 

ii 
·*· AS *• .. .. 

•* SEfK *• NO 
*• GOOO •*•••• •. ·* .. . . . ... * YES 

x **95••••••• • * * RE SET SEFK * * CHECK SW. * 
• TO zEqo • • * • •••••••••• 

ic 
***•flC5********** 
* * * SAYE !NDEX * * ADO•ESS * * If REQUIRED * * • ••••••••••••••••• 

' *****05••········ * t;ET OELATIYE • 
o KEY LOCATION O 
*A-.o KEV lENf'iT~.• 
* DEC.EASE EACH • * 8V ONE * ••••••••••••••••• 

j( 
•••••es•••••••••• * GET !NOEX * 

NO •* CONDITION *• •* *• YES • • * ERR EXT *. YES • • * ~~Ir~~ 1ib *• * ENTq:Y TYPE * * (f CrJOEI * * FRIJM SEARCH * 
• AooqEss • ••••••••••••••••• 

•••*• NORMAL •* .. .. ··~~m0ma1~~········ *• DTF •*•••••• .. .. * X'f.IC' * 
x ••••• 

•EE * * H3* •• 

.. .. .. .. * YES 

.. .. . ... 
*NO 

• IJHSER2 
:x ••••••••••• 
x IJHECONT le 

*****Fl****"**** * IJHC IN IT EE• ·---·-·---·---·-· •INITIALIZE PRTS* 
: TS,.~AmL2F : 

••••••••••••••••• 

x 

, "*****fl********** • • * • * fAVE POINTER * 

······: ,g mM~Po: 
* • ••••••••••••••••• 

•*• IJHA .. TNK 
Hl *• *****H2********** 

•* * • * GET ADDRESSES * 
.:• N•cm •:.!~! ..... x: °tomRfAfi• : 

*• CAOO) •* • ADO KEV • 
*• •* • AREA • •• •• • •••••••••••••••• *NO 

x ic .•. . .. 
Jl •• J2 •• .. .. 

~~!.:* OP~mtON *:• 
.. .. 

~~!.:* i86 ·:. 
x ..... 

•EE * * Hl* •• • 

'· .. .. .. .... 
* NO 

it • •••• 
•KO * * A3* • • • IJ~SER2 

..... 1.! •••••••• 
*IJHSKERR H• ·---·---·-·-·-·-· * TEST FOR * 
:ovww~g~R~~EK: ......... ¥ ••••••• 

x •••• • • * A5 * • • •••• 

.. .. .. .. . ... * ND 

*****K2*i******** * MOVE TRACK * :1i,mmim: 
* • • •••••••••••••••• 

.. ~ .. 
•KC * O Al• •• • 

.. .. .. .. 
* NO 

x ••••• *EF * * Al* 

* • • •••••••••• 
x • •••• 

•EF * * Jl• j( 
• * • IJHSER2H 

* * * IJHEUSE~ 

*****F5********** 
O GET ADDOESSES * * OF ROUTINE * * PROCESS ENTRY * 
: r•~z~elTs~5, : 
• •••••••••••••••• 

.......................................................... 
F CODE : TYPE Of INDEX ENTRY :ROUTINE :Lo~~~~ON : 

:·oociciocicici. :·Noiitill 0eNiili!uNSHARED0• :U~NOPM 0 :·· "jr· •••• : 
:·ooOOiOOO. :·NORMAL. ENTRv.:sHAREO •• ··:1jHRSHPO. :·· •jr· ••• ·: 
: • cicioicicicio. :· OVERFLOW.ENfRY!eNli •••• ·: jjH!i0¥fo 0 

:·· ·~r· ... 
: • cioOiiciciO.:. ov ER FLOW. e1H1H!tHAiNED.: UHROYFO.: ••• Kt ••••• : 
:· ociiocicioo • :· rutiAY" mili!eiili •• • ••• ··: mHi1i1P.· :· • • i<t • ··' ·: 
:· oOiicicioo ·:· 1it1mve·mi1v • • · • • •· • • :miei1•• • :·· ·i<c • •• • ·: ..........................................•................ 

x ••••• •• • • J~• 

* * • 
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Chart KB. ISAM ADDRTE: WAITF Macro (Part 2 of 5) 

****Al********• * lSAfll AOORTR * 
• NORMAL TRACK * * ROU'FlhE * ............... 

~ .... 
*KA * • * C4 •.X. • • .... . 

IJHl1NOR" X 
*****Bl********•* * 1JHCBL02 FJ* ·-·-·-·-·-·-•-*-• •BUILD CCill CHAit1• 
•TO FIND RECORO * 
*<UNSHARED TRK) * ••••••••••••••••• 

**••AZ********* * I SAlll ADORTR * * SHAf'ED TRACK * * ROUT! NE * • •••••••••••••• 

IJHRSHRO X •••••82••••······ •l JHCBL02 F J* ----·-·-·---·-·-· * BUILD CCW * 
•CHAIN TO SEARCH* * SHARED TRACK * ••••••••••••••••• 

:x .•..•...... 
IJHPSL TT i ••••*Cl••········ * SET RCD TYPE * * AND OPERAlIOh * 

* INOJ CATOR TO * * REAC DATA * * IF REQUIRED * ••••••••••••••••• 

x ••01••••••• . . 
•SET DATA TRK • 

•. ~~LRea~1~~0 • • 
• • ••••••••••• 

x 
*****El********** * IJHCXWTH HA* ·-·-·-·-·-·-·-·-· : f~~~f ~JT : 
* ERRORS * ••••••••••••••••• 

x .•. 
Fl *. .. .. 

ic •*C2••••••• * li!ODIFY * 
• •SECt~O SEARCH* 
•••••• * CC W TO SEARCH * 

* KE'Y EOUAL/ * * HIGH * ••••••••••• 

****02********* * I SAi' AOORTR * 
• ERROR * 
t ROUTINE * ••••••••••••••• .... 
+KF * • 
* Gl *• x. • • .... . 

IJHRERRR X 
**E2******* * TLRN ON * 

* NO RECORD * 
•• X• FOUND BIT IN * 

•••• • • • e2 • • • •••• 

* OTF * * TABLE * ••••••••••• 

ic . .. 
f2 •• .. .. 

NO •* RECORDS *• •* HOLD *• YES 
• ••*• BLOCK EC •* *• "' YES •*•••• 

x •••• • • • 04 • 
• • •••• 

.. .. .. .. .... 
* YES 

*• +Kl • * 

•••• 
.. . . . ... 

* NO 
* REFERENCES * * • 

10 KBG2: * * •.x. 
KfCli, KFH3 * * 

x • •••• 
•EF * * Al* •• • 

****A3********* * ISAM ACORTR * 
* OVERFLOW * 
* ROUTINE * . ............. . 

IJHqOVFO X •••••83••········ +IJHCBLD2 FJ• ·-·-·-·-·-·-·---· •BUILD CCW CHAIN* 
* T_O SEARCtl * 
+OVERFLCM CHAIN * • •••••••••••••••• .... . . . . 
• C3 * .x. . .. .... . 

!JHRSOTT X 
*****C3******•••• * SET M * * NUMBER OF * * ADDRESS lN * * WORK AP:EA * * TO X' Ff' * • •••••••••••••••• 

x •••••03••········ * SET RCD TYPE * * AND OPE RAT ION * * INDICATOR TO * * READ DATA * 
* IF REQIJBEO * . ............... . 

i 
**E3******* • • * TORN ON * * DATA TRK HELD * * SWITCH * • • ••••••••••• 

i 
*****f3********** 
•IJHCXWTH HA* 
+-•-•-*-*-+-•-•-+ 
: N5x~th~~ 1loR : 
* EA RO RS * ••••••••••••••••• 

•••• . . 
* A.It • • • •••• 

IJHRFNO X 
**A4******* * TUP..N ON * 

* ·~~E=~~~Eill * • 
* BYTE !N DTF * 

• TABLE * • •••••••••• 

x 
*****Bit********** * ADD ONE TO * 
* NON-FIRST * 
* OYER FLOW 
* RECORD 
* COUNT * ••••••••••••••••• 

)JRRGOT X 
*****C4t********** * AOC RELATIVE * 
* KEY lOCAT ION * 
* TO t/O AREA * 
* POINTER * . . ................. .... . . . 
• 04 •.x. • • •••• x •••••01t••········ * SUBTPACT * 
* RELATIVE KEY * * lOCATION FROM * * PO INTER TO * * 1/0 AREA * ••••••••••••••••• 

lJtlREGOT i: 
*****E.it********** * SAYE POINTER * * TO LOGICAL * * RECORD FOP. * * WR !TE. POUTINE * . . 
• •••••••••••••••• 

i 
*****Flt********** • • +SET UP TO MOYE * 
•LOGICAL RECORD * 
* TO WORKR * . . 
• •••••••••••••••• 

i 
.... . I JHSER2H x x IJHSER2 X 

*****Gl********** * GET PO INTER * * TO KEY IN * 
* FIRST LOGICAL * 
* RECORD * • • ••••••••••••••••• 

.•••••••••• x: 

*****G2********** * LOAD POINTER * 
* TO SAVE * 
* AREA INTO * 
* REGISTER 13 * • • ••••••••••••••••• 

ic • x 
.IJt-RSLPP •*• IJHSER21 •*• 

Hl *• .. .. 
•* KEYAl\G * • YES 

*• LT KEY IN •*•••• 
*• RECORD •* .. .. .... 

* NO 

i •••••Jl••········ • • • * GET POINTER * 
••. •* TO KEY JN * 

•Kl 

* NEXT LOGICAL * 
• RecoqD • ••••••••••••••••• 

!SHOO M.\CRO PARAMETER 
OPTION. THIS OECISICN 
ODES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

ic •••• • • * E2 * • • •••• 

H2 *• .. .. 
•* FR0'4 *• YES 

•· •. R~t\Ite .• ·•···: .. .. .. .. 
* NO 

i 
••••J2••······· * RETURN TO * * PROBLEM * 

* PRCGRAM * ••••••••••••••• 

**K2******* * PE SET * 
* RE,UIREO * • 

* INDICATORS •x ••• * ANO BYTES * • • ••••••••••• 
:IJHCWATF 
x ••••• *ICA * * Bl* •• • 

.•. 
G3 *• .. .. 

•* RECORD *. YES 
*• FOJNO •*•• •• .. .. .. .. . ... 

* NO 

x .•. 
H3 *• .. .. 

x •••• • • * A.ft * • • •••• 

•• av ERFLOW .• • YES 
*• ENTRY •*•• •• 

*• ENO •* .. .. . ... 
• NO 

i •••••.J3••········ • • • • * * SVC 36 * * 
:: ft~~IC :: 

x • ••• • • • e2 • • • • ••• 

. . . . , ................. 
x 

*****K3********** * MOVE * * M88CCHHR FROM * 
* SEQUENCE LINK * 
•FIELD TO SEABCH* 
* ADDRESS ' * . ............... . 

x • ••• • • * C3 * • • .. .. 

*****Git********** 
t JJHRWRKA FJ• ·---------....... * MOVE LOGICAL * 
* RECORD TO * * WORKR * • •••••••••••••••• 

ic 
*****Hit********** • • * GET INDEX * 
* ACOR ANO SAVE * 
* READ ADOR * • • • •••••••••••••••• 

ic 
•••••J4•••······· 
• IJHRWP.KA FJt ·-----·--------· * WRITE * 
* RECORD * • • • •••••••••••••••• 

ic •••• • • * A5 * • • •••• 

•••• • • * Ali * • • •••• 
x 

*****A5********** 
*lJHCMCAL EH• -·-·-·-·-·-·-·-· * GET LOG UNIT * * NUM USING M * * NUMBER * • •••••••••••••••• 

ic 
*****BS********** • • • • * * SVC 36 * * 
* * FREE * * 
* * TRACK * * . . . . 
• •••••••••••••••• 

x 
*****CS********** • • •LOAD USER IDPEG• * WlTM ADDRESS * * OF ltECORO * • • • •••••••••••••••• 

x ••••05••······· * RETURN TO * * CALLY NG * 
* qOUTINE * ••••••••••••••• 
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Chart KC. ISAM ADDR'IR: WAITF Macro (Part 3 of 5) 

••••• •KA• 
• K2• • • • 

x 
Al•*•*. I JH2~i~*A2********** 

•* *• •IJHACOTR EK* •* NORMAL *. YES ._._._._.,_•-•-•-• 
*• ADOITJON TO •*• •••••••X* SET I.IP RCD NO * 

•PRIME DATA.• •LIN FCR NDR~Al • 
*.AREA •* *OR SHRD PO TRK * •• •• • •••••••••••••••• • ND 

IJ~ADBEC X 
:i~=:sA;••••·:~: ·-·-·--·---..-. • GbT NE~ • •DVERF OW R ECDRt• 
• A DRESS • ................. 

x 
*****Cl********** 
:!~e:!l-·--~= 
• REAi FIRST • 
• DY RFlDk • 
• R CORD • ................. 

x •••••01••······· 
• IJHMIMTD U• •-*-•-•-it--•-·-· 
•GET TRACK INDD• 

: ft~B ~~~~ms : ................. 

•••• • . . . * Fl * .X. • • •••• 

IJHANDllO X •••••82••········ •IJHAOPCD EJ• -·-·---·-·-·-•-*-• !ovEm~~LmDRD: 
• ADDRESS . • ••••••••••••••••• 

IJHAA25 X 
*****C2********** 
:!~~!~1-...... ~: 
•BUI lD CCW CHAIN* 

: ~?A~E~~cMr~ : • •••••••••••••••• 

ic •••••oz•••••••••• 
• S~T UP TO • 
• R AR DATA • 
: R~A~e°1,H° : : .... ~~~,1~ .... : 

x 
*****E2**** .. **** 
:!~t!S!"._._.-~: 
: E=~hmT : 
* FOR ERRORS * ••••••••••••••••• 
•••• 
•KD * • 
• tc.2 •.x. • • •••• • 

•••• • • * A3 * . ' . 
•••• 
x 

*****A3********** • BUILD TIC • 
• TO REAC tCW • * CHAIN IN * 
• DTF ·TABLE • • • • •••••••••••••••• 

x 
*****C3********** •IJHAIOOP El• ·---·-·---·-·-·-· : E~~~t ~aAT : 
* ERRORS * ••••••••••••••••• 

**** • • * A4 * . . • ••• 
x .•. 

A4 *• .. .. 
•* ICEV *• YES 

•• PADDED •*•••• .. .. .. .. .. .. 
*ND 

x 
IJHACTET •*• 

(4 *• .. .. 

x ..... 
•EE * * H3* •• • ! JHSEf': 2 

.•LAST PP.I~E *• NO * • DATA RCD •*•• • • *• WRITTEN •* .. .. .. .. ic 

•••• • • * A5 * • • • ••• 
! JHAA26 )c 

·····~i;·•········ 
: LE~t .. ~iy T(! : 

* CHF.CK * * OUOLICAT'! ON * * OF KEYS * ••••••••••••••••• 

ic .•. . 
1)5 •• .. .. 

•* OUDLJCATE *• YES 
*• KEYS •*• • •• .. .. .. .. .... 

* NO 
i ••••• 

•KC * * Al* 

x 
•• • IJHAPAMS 

••••.*C~·········· 
:oaTiF.:cORi~TH : 
* ANO POJNTEPS * * TO T OARE AL * * ANO WORKL * ••••••••••••••••• • ves •••• * REFERENCES • * • 

• ••• • • * J2 • 

x .•. 
03 *• .. .. 

TO KCD4s * * •.X. 
KDJlt KOJ3 * * .... . 

IJHANEDT X 

.:· umsmc ·:.!~~-
•••••D't••········ • • •ADD KEY LEt<lf;TH * 
• TD POINTER ' * .. .. .. .. . ... 

• ND 

i 
:t~=u~;*".···~= ·-·---·---·-·.-.-· * EXECUTE * 
• DEBlDC~ING • 
• SUBRDUT I NE • ••••••••••••••••• 
•••• . . . 

* F3 •.x. • • .... . 

x •••• • • * A5 * • • •••• 

• ' IOAREAl • • • ••••••••••••••••• 

IJHAA2'T i 
*****E4********** : MmKs~~~rncE : 
*FROM IST CHAIN * 
•OVFl RECORD TD • * !OAP.EAL * ••••••••••••••••• 

• • • ••• .x ••.•••..••• 
IJHA~M6 i •••••05••········ 

•ADO PRJ14E l'JATA * * qF.CORO fOAfOT * 
*(KL+BLKc;tzE+8) * * TO !OAl:lEAL * 
• DQJNTE~ • • •••••••••••••••• 

x 
*****E5********** *! JHAASfiF EK* --·-•-.•-·-·-·-·-· • EXCHNG KEY ' • 
:0A1:..6"wlimeaL: 

••••••••••••••••• 

i IJHACGTD X IJHAA26A X • • *****Fl .. ******** : JU ~~~Rn'i6N : 

: 1Cf mT¥RAl~ : 
• INDEX • ................. 
*****GlJ******** 
• IJHAIDOP EL• •-•-*-•-·-----·-· : Emt ~~T : 
: ••• iJ::s:i ••••• : 

x .•. 
HI *• .. .. 

.:· ~¥ ·=·~~--•• *Kl •• .. .. .. .. 
• YES 

x ••••• 
•Ef * * Al• •• • IJHSER2M 

x -· •EE * * HJ* •• • 1JH!ER2 

••••~2•••• .. •••• 
• MOVE PRIME • 
• DATA RCD • 
• ID ICCMHRI • : senamc" : ••••••••••••••••• 

ic .•. 
G2 •· .. .. 

•* PRIME *• ND 
•.DATA JN CORE •*•••• *• ADD •• 

*• *Kl •* .. .. 
• YES 

x ••••••••• LISH • 
EHtiJ 

• OF D TABli • ••••••••••••••••• .... . . . . 
• J2 •.x. . .. .... . 

IJHAPRll4 X •••••J2••········ : ~c~~~kAi~ : 
: RE~2R¥a,~r : . ' . ••••••••••••••••• 

x •••• • • 
•· A3 • • • •••• 

x ••••• 
*KO * * Fl* •• • 
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*****F3********** • BU llD TIC TD • 
• WRITE CCW • 
• CHAIN IN * 
• DTF TABLE • • • ................. 

i 
*****H3********** •IJHALDDP El• ._._ ..... _.,_._._._. 
: Emt ~aP : 
• ERRORS * ................. 

;, 
x •••••J3 ......... . 

•IJHAPRMI EN* . _ .... _._._._._._., 
: "~Rm i~· : 
• NECESSARY • . ............... . 

x ..... , ......... . 
•IJHAJ29 El* ._._._. .... _._._._. 
• DETERMINE IF • 
* KEY IN WORKl • 
• IS PADDEC • ................. 

J .. 
• • * A4 * • • .... 

*****f4********** • • • • : :FRalcP:t"e : : 
* •DATA TRACK * * * •IF PEOUJAED* * ••••••••••••••••• 

• •••••fi4••········ • IJHADSOU EH* ·-----·-·-·-----· • WO.ITE Nf.W * * OYER FLOW * * RECORD * ••••••••••••••••• 

x •••••H4••········ * JJHAOMTO EH* ._._._._._ ...... ._. 
:,"mlsvmf~": * ENTP.Y * ................. 
..... J.J •••••••• 
UJHACBK I EK• ·---·-·-._ .... ._._ . • GET PTR AND • 
• HIGH KEY FOR • 
•NORMAL TI ENTP.Y• . ................ . 

.! .. 
• • * Ft * • • •••• 

*****F5********** • • 
:og~1t~t~~RB~"'R&R: 
* READ 8V l * • • • •••••••••••••••• 

x .•. 
r;ii; •• 

•* ND. *• • •* OF ctr.OS * • NO • 
*• TO BE READ •*•. •• 

*• •O •* .. .. .... 
• YES 

x 
*****HS********** • • • ~OVE UST • 
• IOAREAl. Kf.Y • * TO KEYARG * • • . ............... ,... 

x • ••• . . 
* F3 * • • •••• 
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Chart KD. ISAM ADD:RTB: WAITF Macro (Part 4 of 5) 

••••• 
*KC * * BS* • * • 

•••• • * 
• A2 * • * •••• 

***** •KA * • J2• 

* * * 

IJhAPRM5 X IJHAA26 X IJHAQUA X 
*****Al********** * IJHAPRM l EN• ·-·-·-·-·-•-*'-*-* * MOOl FY. CCW * * CHAIN Jf * * NECESSA~Y * ••••••••••••••••• 

:x ..•..••..•.•. 
IJHACDUP X 

**Bl******* * TURN ON * * ANO Off * 
• • ~~~¥l~~~ • * 

* * ••••••••••• 

x 
*****Cl********** 
*MOVE LAST OVFL * * RCD ADOR TO * 
*LAST INDEP OVFl* * RCO AOOP IN * * OTF TABLE * ••••••••••••••••• 

x .•. 
01 •• 

*****A2********** 
*IJHCBLOl EK* ·-·---·-·-·-·-·-· *BLO CCW CHN TO * 
*READ PRIME DATA* 
* KEV ANO BLOCK * ••••••••••••••••• 

ic 
*****82********** * SET RCO TYPE· * 
* ANO CPERAT!ON * 
* I NOICATOR TO * 
• READ PRIME * * DATA RCO * ••••••••••••••••• 

ic 
*****C2********** 
•IJHAICOP EL* ·----·-·-·-·-·-·-· 
: 

0A~C~h¥Ai6R : 
* ERRORS * ••••••••••••••••• 

ic 
·*· 02 •• 

*****A3********** 
•IJHACDTR EK* ·-·-·-·-·-·-·---* INSERT RECORD * * ON PRIME CATA * 
* TRACK * ••••••••••••••••• 

x 
•*• 83 •• 

·* •. •* HOLD *• YES 
*• =YES •*•••• .. .. .. .. 

*• •* * NO 

x 
IJHAEBFL •*. 

C3 *• •• *· 

x ••••• 
*KE * * 0"* 
* * • IJHAETFL 

•* UNBLUCK EC *. YES 
*• RECORDS OR •*• ••• 

*• FILLED •* 
•.BLOCK.• x *· •• * NO 

x 

••••• *KE* * A2* • * • IJHAUNB .. .. . .. .. •••••03••········ *IJHCBLDl EK* 
•* HOLD *• NO .YES •• DlJPLICATE •• ·-·-·-·-·-•-•-*-* *BLO CCW CHN TO * 

*READ NEXT PRIME* * OAT A RECORD * ••••••••••••••••• 
*• =YES •*•. •• •• •• *• KEYS ·* .. .. .. .. .... 

* YES 

x ••••• 
•EF * * Al* * • • 1Jt'SER2H 

••••• *KC* * G2* 
* * * 
x .•. 

fl •• .. .. 

ic ••••• 
*EE * * H3* 
* * • JJH~ER2 

•* UNBLOCkED *• YES 
*• RECORDS •*• ••• .. .. .. .. .. .. 

* NO 

x 
*****Gl********** * IJHACDBK Efll* ·-·-·-·-·-·-·-·-· * INSE•n RECORD * * ON PRIME CATA * * lr{ACK * ••••••••••••••••• 

x 
*****Hl********** * STORE KEY * * OF PHYSICAL * * RECORD IN * * KEYARt: * 
* IF RE~UIREO * ······••ic.••······ 

x 
IJ .. ACTET •* • 

Jl •• .. .. 
YES •* LAST *• 

• •••• • • 
• A2 * • * •••• 

.. .. -.. .. 
•. ·* * NO 

x 
*****El********** 
*l JHCBLOl EK* ·-·-·-·---·-·-·-· *BLO CCW CHN. TO * 
•WRITE ANO VERY • * PRtflE DATA • ••••••••••••••••• 

ic 
*****F2********** 
* SET RCO TYPE * * AND CPERATION * * INDICATOR TO * * WR.I TE DATA * * RECORD * • •••••••••••••••• 

ic 
!i~~:Y~~=·••••:t:. --·-·-·-·-·-·-·-· : Emt ~air : 
* ERRORS * ••••••••••••••••• 

ic 

x 
*****E3********** * SET RCO TYPE * * ANO OPERATION * * INDICATOR TO * * READ DATA * * RE CORO * • •••••••••••••••• 

x 
*****f3********** 
*IJHA!OPH EL* ·-·-·-·-----•-*-* : E~m ~alT : 
* ERRORS * ••••••••••••••••• 

x •••• * • * A.It * * • •••• 

*****H2•********* *****H3********** * . * •IJHAASF EK* 
• MO'fE KEY * •-•-•-•-•-•-•-*-* * FROflil WORKL *••••• ••• X• EXCHNG KEY * * TC KEYARG * *DAT A IN IO AREAL* * * * ANO WORKL * ................. . ................ . 
•••••J2••········ * SET TYPE * 
* ANO ATION * 

x 
•*• 

J3 *• 
•* LAST *• 

• ••*• R:ECORD •* •• .X• IND TO * •* PRU•E *. YES *• DAT A RECOfl!D •*•• •• 
*•REW~ITTEN.* 

x ..... 
*KC * 

*• WR. ITTEN •* .. .. .... 
* NO 

* .o:• .. 
* IJHANEOT x ••••*Kl••········ • IJHC8LD1 EK* ·-·-·-·-·-•-*-•-• . 

*BLD CCW C~N TO *• ••••• 
•READ NEXT PRIME* * CATA RECORD • ••••••••••••••••• 

* R ATA * * CAD * • ••••••••••••••• 

ic 
*****K2********** 
*IJHUCOP EL* ·---·-·---·-•-*-• : E~m ~alT : 
* ERRORS * ••••••••••••••••• 

:1 JHACGTO x ••••• 
•KC * * F2* * • • 

.. .. .. .. 
* NO 

x ••••• *KC * 

* °"" * * . 
x IJHANEOT 

••••*K3********** *IJHACUPO EL* ·-·-·-·-·-·-·---* UPDATE LAST * * PRIME CATA * 
*RECORD ADDRESS * • •••••••••••••••• 

.~ .. 
• * * A2 * • • •••• 

• ••• • * * A4 * • * • ••• 
x 

*****Alt********** * IJHACDBK EM* ·-·-·-·-·-·-·-·-· * EXECUTE * 
: ~51k86~1~~ : ................. 

ic 
*****84••········ * IJHABLOl EK* •-•-*-•-*-*-•-*-• 
•BLD CCW CHN TO * 
•WRITE ANO YRFY * * PD P.ECORD * ····•············ 

ic 
*****C4********** * SET RCO TYPE * * AND OPERATION * * INDICATOR TO * * WRITE PF!:JHE * * DATA RCD * . ............... . 

x 
=~~~:va~:·····:t: ·-... ·---·-------· : E~~~~ ~MT : 
* EP.RORS * ••••••••••••••••• 

x 
*****E"'t********** 
• IJHACUPP EJ• 
•-•-*-•-•-*-*-*-* * UPDATE PRIME * * DATA RECOltO * * COUNT * ••••••••••••••••• 

ie 
*****Flt********** • • • • ** SVC36 ** * * FREE DATA * * * * TRACK * * • • * • . ............... . 
•••• 
*KE * • * G2 •.x. * • ..... . 

IJHAEFXO X 
*****Git********** * MOVE POINTER * * FROM LAST * * TRACK INDEX * 
*OVERFLOW ENTRY * * TO WORKL * • •••••••••••••••• 

x 
*****Hit********** 
• IJHAAltl EJ• ·-·-·-·-·--------· * HOVE PTP. FROM * 
*LAST Tl NOfl:MAL * 
*ENTV TO IOAREAL* • •••••••••••••••• 

ic 
:···~~:·~=s~···: 
* TP.ACK INDEX * 
* ADDRESS TO * 
: sero~E1~cH : 
• •••••••••••••••• 

ie 
*****Kit********** 
* IJHCBLDl EK* ·----·-·---•-*-*-• •BLO CCW Cfft TO * * WRITE TRACK * 
* INDEX ENTRIES * • •••••••••••••••• 

x • ••• • • * A5 * 
* * •••• 

• ••• * * * A5 * • • •••• 
ic 

*****A5********** 
* SET •CO TYPE • : r~!2=~~=Tf~,. : 
O WRITE DATA * 
* RCO * ••••••••••••••••• 

ic •••••85••········ *IJHAIOOP EL* --·---·-·-·-·-·-· : E~Ht ~3F ,. : 
* ERAOFtS * ••••••••••••••••• 

ic . .... ,, ......... . 
• • • • * * SVC 16 * * * •FREE TNOEX * * * * TRACK * • • • • • ••••••••••••••••• 

ic •••••05••········ * SET DCO TYPE * 
: N181F:fri:'l6N : * READ MASTER * * INDEX * ••••••••••••••••• 
•••• 
*KE * * H5 •.X • • * ..... . 

IJHAEHCI X 
*****E5********** 
*IJHCERCA EG* ·-·-·-·-·-·-·-·-· * GET Hit;HEST * 
* LEVEL INDEX * * STAqTINt; ADDA * • •••••••••••••••• 

x 
•*• 

F5 *• ·* •• •* "IASTEq *• '110 
*• INDEX •*•. •• *• PRESENT •* .. .. . ... 

*YES 
x ..... 

•KE * 
* Al* 

ii 
* * • IJHAAltO 

*****G5********** 
* MOVE LAST * * fltlSTEA: INDEX * * ADDRESS TO * 
* SEEK/SEARCH * 
* ADDRESS * • •••••••••••••••• 
• ••• 
*KE * • * Cl •.x. • * .... . 

IJHAA38 X 
*****H5********** 
*IJHCBLOl EL• ·-·-·-·-·-·-·-·-· *BUILD CCW "CHAIN* * TO ltEAO I NOEX * * ENTRY * ••••••••••••••••• 

ie 
·*· J5 •• .. .. • * ERltEXT *• YES 

*• •YES •*•. •• .. .. .. .. . ... 
* NO 

ic 
*****K5********** 
•IJHALOOP El* ·-·-·-·-·-·-·-·-· : E~m ~w : * EltROfl:S * • •••••••••••••••• 

: IJHAA39 x • •••• •KE * * 81* •• * 

x • •••• 
*KE * * A3* •• • 
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Chart KE. ISAM ADDRTR: WAITF Macro (Part 5 Of 5) 
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•••• • YES . . . 

• 01 •• x. • • x •••• .•. 
Dl *• .. .. 

x ••••• "KO* * H5• •• • IJHAA38 

•* CYLINDER •. NO 

• · i~mc1~ I is~s ·•· · ·: ., .. .... * YES 

IJHATEST X 
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: •• J:.:1s~i:1i •• : 
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:**1N~t:;•=t:•••: 
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IJHAA34 X •••••Jl••········ • • • GET NO • 

• KEY SIZE • • • • • ••••••••••••••••• 

x 
****Kl**** .. *** • RETURN TO • 

•CALLING RO~TINE• • • ••••••••••••••• 

• •••• :"M •• • 
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*****A2********** • NAVE UST • 
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•Tg'jEEIC/ 1A-lH * * ADORE * •••••••••• 1 ••••• 

i •••••12••········ 
:!~~~~-...... i!:: 
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x 
*****D2********** : "°lML'FoK : * l..flR NT * 
• PR PE Ena • * COU~T FIELD * ••••••••••••••••• 

x .•. 
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-·· •KO* 
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• WRITE MASTER • 
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x •••••B3 .. •••••••• •IJHALOOP EL• *'-•-·-·-·-·-·----• EXC•f WAIT • 
: T~~RO'fA : . ............... . 
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• 

x IJHAETFL X 
•••••03**••······ * SET RCO TYPE * 
• ANO OPERATION • 
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• RUD CYLINDER • • * JNOEX * • •••••••••••••••• x •••• • • • 01 • • • •••• 

*****04********** • tJHAOMCO EJ* ·---·---·-._ ... ._. * CALCULATE NEW • 
•OVERFLOW RECORD* 
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x 
:···;~~·;~:~:···: 

.:· a~~m ·=·~~~ ... ****E3********* • !SAM ADORTR • 
• BLOCKED RCCS • 
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* INDEX ENTRY * 
* TO INDICATE •· .. .. .. .. .. .. * NO 

i 
*****F2***•****** *I JHAA34 KE• ... ._._._ .... _ ....... 
• WRITE OVER • * EDF RECORDS • • • ••••••••••••••••• 

• •••••••••••••• 
. . ••••••••. •• x. 

IJHAA35 X 
*****f3********** •IJHACPDL EK• ·---·-·-·---·----• WRITE OVER • * EDF RECORD • • • ................. 

* OVERFLOW * * ENO * ••••••••••••••••• 

x 
*****f4********** • IJ HAO SOU EH• ·-·-·-·-------·-· * WR.JTE NEW * * OVERFLOW * 
• RECORD • • •••••••••••••••• 

. . .x •••••••.•.••••.••••••••.• x 
IJHAA37 X 

:~l::~~~;·••••eL: ._._._ .... _ .... _._. 
* WRITE NEW * 
• EDF RECORD • • • ••••••••••••••••• 

ic ••••• :K84: •• • IJHAEFXD 

IJHAHEJiD •*• 
*****G3********** G4 *• 
•JJHACLTI EJ* .PPEVJOUS*• •-•-*-•-*-•-•-*-* NO •* OVERFLOW *• 
:JND~~T ~~:~~ow :x .•••• ·•·•· •• ENt~IsON •• •• * ENTRY ACORESS • *• TP.ACK.* ••••••••••••••••• • ••• 

x 
*****H3********** * • • MOVE POINTER • 
* TO ADDEO • * RECORD * * • ................. 

* YES 

x 
*****H4********** • IJHAORFL EG• ·--·-·-·--------· •GET LAST ENTRY * 
• IN OVERFLOW • * CHAIN * ••••••••••••••••• 

x 
=~jz:~~~=·····;j: ·-·-·---·---*-•-• •UPDATE SEOUENCE* * LINK FIELD * * LAST ENT~Y * • •••••••••••••••• . . ••• .•.•••.•••.••••..••••• x. x •••• • • * C5 * • • •••• 
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• ••• • • • cs • 
• * •••• 

!J ... AEFXK X 
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ic ••••• •l<ll • * E5• •• . 
I JHAEMCI 
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Chart KF. ISAM ADDRTR: WRITE Macro, KEY 
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• • •••• 

ic ••••• 
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t E2• •• • IJHREflRR 

• TO LOGICAL • * RECORD • . •.......•....... 
x 

*****C3********** *IJHRWRKA fJ* ·-·-·-·-·---·-·-• "OVE LOGICAL • 
* RECORC TO * * WORKR • ••••••••••••••••• 
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x .•. 
E3 *. .. .. . • * OVERFLOW *. YESX 

*• WRITE •*•••• .. .. 
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x 
*****f3********** 
• SET COUNT • 
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•JJHCEXWT EE• ·-·-·-·---·-·----: fi~~b~ow:~te : 
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x .•. 
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x 
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x 
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* REFERENCES 
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Chart lA. $SBOIS01: ISAM Open, Phase 1 (Part 1 of 2) 
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PHAS El . X 

*****Bl********** 
• GET ACOR IN • 
: svsrneeAsD : 
OINFORMAT ION IN • 
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Chart LB. 

***** *LA * * J 2• •••• • * 
* * • : Al !••X• 
•••• x 

SKI PZO •* • 
~ •*Al *••. 

$$BOIS01: 

NU •* MORE *• 
• •••*• EXTENTS •* 

•• •* *· .• *· .• 
*YES 

x .•. 

ISAM Open, Phase 1 (Part 2 of 2) 
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*************** 
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Chart LC. $$BOIS02: ISAM Open, Phase 2 

CHART LC 

****Al********* • * * SSBOISOZ * * • ••••••••••••••• 
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*****F2********** 
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ic .... 
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*****Gl********** • • • ~eve LOb • * UNIT TU CC6 * * • • • ***••············ 
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• ••• • • * A3 * • * • ••• 
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*****F3********** 
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x 
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*• PROCESSEU •*•• • • 
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.• GETVIS *• YES * REASON CODE * *. FAILURE •*••• •••••X* 6 IN * 
*• •* * HE SSAGE * *• • • • • *· •• • ............... . 
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*• FAILURE •*••• ••••• X• 24 IN * 
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* • 
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Chart lD. $$BOIS04: ISAM Open, Phase 4 
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• .i>O l0f; UfoltTS •*•• •• 

•. enu.&L .• .. .. .. .. 
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Chart LE .. UBOISOS: ISAM Open, Phase 5 (Part 1 of 3) 
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• • •••••••••••••••• .... 
• • * El * • • •••• x .•. 

Fl •. .. . . 
• • ALL •· YES 

•· •. Pl~~~mo .• ·•· ··: .. .. . •• ••. x * NO •••-t• 

x .•. 
Gl •. 

•* IS *• 

!·L:l: 
•• • HASDT 

•* IT AN *• YES 
•. INDEX TYPE .•. ••. 

•• EXTENT •• .. .. .... 
• ND 

ii ••••• 
•1LF * * Al* •• x • 

•*• NDXRTNOVFRlN 
Hl *• *****H2********** 

.••* ~5AN *••. YES : el4~(,Ler~rT : 
•.DYEllJLDW TYPE.•.••••• •• x• AND SEQUENCE • 

*• EXTENT •* * Nl:MBEA * .. .. . . •• •• • •••••••••••••••• •ND 

•••• • • * AJ * • • •••• 
x 

fpoqTN •*• 
AJ *• 

.• ·ir JiRsT *••. tta 
*• PRIME DAT" •*•••••••••••••••••• 

•. EXTENT .• .. . . .. .. 
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x 
:····~,··~;·····: 
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. i .. • • • El • • • .... 



Licensed Program - Property of IBM 

Chart IP • $$BOIS05: ISAM Open, Phase 5 (Part 2 of 3) 
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: Fl~A5M~~mE : * WRITER * • •••••••••••••••• 
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Chart :LG. $SBOISOS: ISAPI Open, Phase 5 (Part 3 of 3) 
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Chart IH. $$BOIS06: ISAM Open, Phase 6 (Part 1 of 2) 
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*• MESSAGE • *•• •. *• INFO SPEC •*•••••• •• <•NO. OF EXTENTS * *. ISSUED •* •. ·* 
*· ·* *NO 

x 
**HZ******* • • * SET ME SS.\GE * 

* ISSUED * * SWITCH * • • *********** 

x 
••••• J2********** • • * SET UP * * TO FETCH * * $$BOD SMW * • • 
***************** 

x 
***** 
*Ll * * 03• •• • H SGR TN 

x •••• • • * A2 * • • 
**** 

*• •* * IN FORMAT 1 * 
*• •* * LABEL * 

*· • * ***************** 
•YES 

x 
x 

S Kl P36 .•. **** • • * B4 * • • H3 *• 
• *EXT ENT *• 

•*TYPE SAME *• NO 
*• AS IN lBLS •*•• •• 

*• FIELD •* 
*· ·* *• ·* *YES 

x 
***** *l I * * A3* •• 

X SK~P42 

**** 

•*• OFLOSAVE •*• 
J3 *• J4 *· ·* •. ·* *· •* LOAD *• NO •* OYERFLJW •. NJ 

*• FUfllCTION •*•••••• •• x•. TYPE EXTENT •* •••. 
*• ·* *· ·* *· . * *· . * *· ·* *· ·* *YES *YES 

x .•. x 
K3 ~. *****K4********** ·* . *· YES • * EXTENT *• : UPP~~vcl~ lT : 

•••*• PRIME DATA •* 
*• TYPE •* 

*· ·* *· ·* x 
•NO 

* OF OVERFLOW * * TYPE EXTENT * * JATE * 
***************** 

**** • • * A5 * • * 
; •••••••••••••••••••••••• x:x •••••••••• : 

**** 
x 

**** • • * 65 * • • **** 

x 
SK IP68 •*• 

GS *• 
·* *· NO •* OATA *• 

••••*• SECURITY •* 
•.REQUESTED.* 

*· ·* *· ·* •VE S 

i< 
**HS******* • • * SET DATA *· * SECURITY * 

* SWITCH * • • 
*********** 

: •••••••..• x: 
x 

***** 
*LI * * AS* •• • 

x 
**** . . 

* 83* • • 
**** 
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Chart LI. $$BOIS06: ISAM Open, Phase 6 (Part 2 of 2) 

••••• 
*LH * * Gl* • • • 

x 
CREATE •*• 

Al *• .. .. 
•* INDEX *. NO 

*• TYPE •*••• • 
*• EXTENT •* •. ·* .. .. 

OVES 

x 
*****Bl********** * CREATE: * •FORMAT 2 L ~BEL o 
O TO FILL BLANK * * LABEL RECORD * * POSITION * .................... 

x 
***•*Cl********** * INITIALIZE * 
t VOLUME * * SEQUENCE * * l\UMBER TO 1 * • • ••••••••••••••••• 

x 
*****Cl********** * WRITE * * IN ANY' t * SLOT FORM AT 2 * * LABEL t • • ••••••••••••••••• 

:x ..•..••••• : 
x 

*****El********** • • * CREATE A * 
* FO~M4T l * * LABEL * • • ••••••••••••••••• 

x 
••Fl******* * TURN ON • 

•FIXED RECORD* 
• LENGTH HIT IN • 

• FORMAT 1 * * L ABB. * ••••••••••• 

x ... 
• * Gl *. * • * **'f.f:~*~~** * 

.;• A~am~ •:.~~~ ••... x•* REebR5~ER11 •. 
*• •* * IN FORMAT l * 

*• •* * LABEL * *· ·* ••••••••••• 
*NO 

:x •••••••••••••••••••••••• : x 
SKIP22 •*• 

Hl *• **HZ******* 
•* DOES *• * TURN ON * 

•*FILE HAVE*• YES ·*MASTER INDEX* 
*• A MASTER •*••••••••X* BIT IN * 

*• lNOEX •* * FORMA l l * 
•.SPEC •* * LABEL * •• •• • •••••••••• *NO •••• . . . 

*LH •··. • 
• .4i2• .x ••••••••••••••••••••••••• · •••• x 

SKIP22A •*• 
J 1 • • •• J2••••••• 

•* DOES •· * TURN ON * •* FILE HAVE *• YES * INDEPENDENT * 
··.~~ewm~~ •.•........ xo.0 l~R~hR~~1 I •• 

•.SPEC •* * LABEL * .. .. . ......... . 
*NO 

. . .x ••••••••••••••••••••••••• x 
SKI P22e •*• 

Kl * • **K2******* •* COES *• * Tl.RN ON * 
•*FILE ~AVE*• YES * CYL O\fl * 

•.CYL OVFL 4RH•*••••••••X* BIT IN * 
•.SPECIFIED.• • FORMAT 1 * 

t • •* * LABEL * •• •• • •••••••••• *NO . . xx· .•••••••...•••••••••.... 
••••• *LH * * A2* •• • ADDINDVL 

. ..... 
*LH * * H3* •• • 

SKI P42 X 
*****A3********** * POlhT TO * * NEXT EXTENT * * IN FCRMAT l * * LABEL * • • ••••••••••••••••• 

x 
SKI P46 •*• 

Bl •• 
•* MORE *• 

YES • * ROOM FOR *• 
•• •*• FORMAT l •* 

*• EXTENTS •* .. .. x ..... 
*LH t 
t G3• •• • 

. ... 
*NO 

SKI P32 x •••••CJ•••······· * SET UP TO * * ISSUE • 
: M~~mE : . . . ................. .· •••• . . . 
*LH *••• 
• J2• .... . 

HSGRTN X •••••ol•••••••••• • • * SET UP o 
* LCGICAL UNIT • 
* FOR EXTENT * • • ••••••••••••••••• 

x 
****E3********* * SVC 2 o 

* FETCH MESS AGE * * WRITER * ••••••••••••••• 
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• •••• *LH * * HS* • * • 
x .•. 

A5 *• .. .. 
YES •* LOAD *• 

••••••••••••••••••*• CREATE •* 

x •••••84•••······· • • * WRITE IN * * ANY SLOT * 
• FORMAT l * 
* LABEL • ••••••••••••••••• 

.. .. .. .. . ... 
•NO 

•••••as•l•••••••• 
• WRITE BY ADDR * 
•FORMAT I LABEL * 
* BACK ON DASO * • • • • • •••••••••••••••• 

: •••••••••••••••••••••••• x: 
x 

*****C5********** * ADD 1 TO * * VOLUME • : s~8)1rAE : 
• • ••••••••••••••••• 

x 
*****D5********** •C VTOCR TN NC• ·-·-·-·-·-·-·-·-· * CLOSE VTOC * * ON PRE VI DUS * * LA ST L V * . ............... . 

x .•. 
E5 *• .. .. 

NO •* END CF *• 
:··*·*PRatnUm.•·* 
x ••••• *LH * * Hl• •• • 

.. .. .... 
*YES 

SK IP 08 
SKIP72 x 

****f 5••••••••• * Slit Z • 
*FETCH $$BODSRP * • • ••••••••••••••• 
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Chart LJ. $$BO!SRP: ISAM Open, Phase RPS 

IJBISRPS 

****A 1********* . . 
* $$BOISRP * . . 
*************** 

RPSPHASE X 
*****Bl********** . . . . 
*INITIALIZATION * . . . . 
***************** 

RPSTEST .i 
*****C1 ********** . . 
* GET ADDRESS * * FIRST EXTI!NT * * CARD IMAGE * . . 
***************** 

x 
*****D1 ********** * GET ADDRESS * 
* OF * * PUB PII/CI * * DEVICE * . . ................. 

i .•. 
E1 *· . * HIGH *· 

NO ·* INDEX *, 
••• ·*• DEVICE •* *· SUPPORT • * 

*• RPS •* 
•. ·* * YES 

i 
**Fl******* * SET INDEX * * RPS DEVICE * * TYPE SWITCH * 

* ON IN DTF * . . ........... 
i . 
•.••.•. •... x. 
:cKPDDV i 

*****G1********** . . 
* GET ADDRESS * 
* NEXT EXTEKT * 
* CARD HUGE * • • ................. 

i .•. 
H1 *• 

•* PD *· 
• NO • * EXTENT *· 
•.• •*• CARD •* *· IftlGE • * •. .• • ... 

* YES 

i •••••J1 •••••••••• 
* OBTAIB * 
* ADDRESS * 

""*"'* . . 
* A2 * . . 

**** 

x 
**A2""****** 

* SE'.:' PD * * RPS D2VICE * * TYPE SWITCH * * ON IN DTF * . . 
*'********** 

x 
*****B2""********* . . 
* OB'l'AIN * * ADDRESS * * OP COPIRG * . . 
***************** 

**** • • * A3 * . . 
**** 

CLEi: UVIS i: 
*****A3********** * * FF:EE AF:EA * * * * PO~ D9PIS * * * * EXTENSION * * • * •• • • * • 
***************** 

**** . . . 
* B3 •.X. . . .... . 

CLRDTFSW X 
**B3******* * TURN OFF * 

*:RPS TYPE DTP * * SWITCH IN * * DTP * . . 
*********** 

**** . . . * C3 •.I. . . 
i **** 

c2· *· •. i: 
·* *. ****C3.********* 

•* S'JPV *· NO * FETCH * *· SUPPORTS ·*· •• ••••• X* $$BOIS07 * 
*· RPS • * * * 

*· • * *************** 
*· . * * YES 

x 
**D2******* * SET RPS * * TYPE DTP * * SWITCH ON * 

* IN DTP * . . 
*********** 

GETDTFEX i 
*****E2********** * * GET AREA * * 
* * FOR DTPIS * * * *RPS 3XTEN- * * * * TION IN * * 
* *GETVIS AREA* * 
***************** 

i .•. 
P2 *• 

·* *· NO ·* GETVIS *· .... *· SUCCESSFUL • * 

i 
**** • • * 83 * • • .... 

*· .• 
*· ·* *· ·* * YES 

i ... 
G2 *· .• •. 

:suPSET1 i 
**E3******* * SET ISJllOD * *' NAftE FIELD * * 'l'O IJBAV--- * • • . . 
*********** 

x . *· SUPSET2 
F3 *. **P4******* 

• * • ioAREA2 * • *• 110 * * SET ISl'IOD * * 
*·•. OPTION •• ·*••••••••I*•RAftETg ~IBLD •* 

•. ·* * * • . ·* *********** * YES 

i 
**G3******* . . 

•* *• NO • * SE'l' ISftOD ·• 
• NU!E C FIELD * *.LOAD FURCTI'OH.•. •• ••• 

*· . * *· .• 
*· ·* * YES 

i 
**82******* * SET ISP!OD * 

* R'A!tE PI!LD * * TO IJH2IG25 * * • • * 
*********** .... . . . . 

* J2 •.x. • • .... . 
LOlDPHlS X 

•••••J2********** * LOAD RPS * 
* ISftOD * 

* 'l'O G * • • ........... 
:x ........................ : 
I 

SOPSET3 .•. SOPSET~ 
R3 *• **R4******* ·* *• * SET ISf!OD * . * *• HO *BUIE D l'IElD * *· HOLD OPTION • *• ......... X* TO C * 

*· ·* • * •. ·* * * • .. • .......... . 
* YES 

. .......... x: 
i 

**J3******* 
:soPSETS .~. 

JQ *· * • .• •. • * CORDH'A *• 10 

**** . . 
* AS * . . 

**** 

S'.e'l'UP'!'PL :i 
*****A5********** * SAVF ADDFESS * 
*('IR:rGINAL ISP!OD * 
* :rfll Tl'J'F * * F.XTF.NSION * . . 
***************** 

Y. 
*****BS********** * PUT ADDRESS * 
*- RPS SUPERSET * 
* IS~flD INTO * 
* D'J'F * . . 
***************** 

~ 
*****C5********** * SAVE ADDRESS * * DTP CCii' BOILD * * ARRA !N DTP * 
* F.XTPNSION * . . 
***************** 

x 
*****D5********** * PU'J' '-nDRESS * * PPS CC'R BUILD * * AP.EA INTO * 
* D'!.'P * . . 
***************** 

SR?UP1 j: 
*****ES********** * Pl!OVE SEEK CCR * * FPO!'! J'ITP CCV * * BOII.D AREA TO * * PJ>S C'CW * * ~UILD AREA * 
***•************* 

SETOP2 i 
*****PS********** 
*PUT RPS ERREXT * * P('IOTIRF. INTO * 
* DTP F.XTE:HSIOR * . . . . ................. 

x 
**** . . 

* CJ * . . 
**** 

* OF PUB PD * * DEVICE * * SUP!RSE'l' * * SET ISPIOD * • * *lfAftETg ~IELD * *• ••• •. *• OPTI01' • *• ................ .. 
* • ••••••••••••••••• 

i 
·*· K1 •. 

•* PD *• . * DEVICE *. 1'0 
*• SUPPORT .. • •••• 

*• BPS .• *· .• .... * ?ES 

i 
**** 

* * • 12 • 
* * •••• 

. i .. . . 
* C3 * • * •••• 

* IH'!O SVl * . . 
• •••••••••••••••• 

i ... 
K2 *• .• *· . * RPS LOAD *· IES *• SUCCESSFUL • *• ••• •. .• .. .• 
*· .• * WO 

i 
**** * * • 1.3 • 

* * • ••• 

i 
**** * • • 15 • • • 
**** 

• • • •••••••••• 
.. ... 

•. ·* . ... * Y!.S 

i 
*'*K4*'****** . . 

* SET ISPIOD . * 
* RUIB E nEtD * * TO F * * • . ......... . 

S1JPSE'!6 j: 
**KS******* 

* * * SET ISl!OD * 
* JU.PIE E FIELD * 
* TO S * * • • •••••••••• 

:x ........................ : x .... 
* * • J2 • 

* * . ... 
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Chart MA. $$BOIS07: ISAM Open, Phase 1 (Part 1 of 4) 

••••Al*•******* • * * UBOIS07 * • • ••••••••••••••• 

•••• • • * A2 * • • •••• 
x .•. 

42 •• 
•* C YL *• 

.HOWER LI Ml T•. NO 
•.MASTER INDEX •*•••• *. LOhER •* 

•.LIMlT.• .. .. 
•YES 

•••• • • • 83 • • • •••• : .••••...•... x: 

x .•. 
Cl *• .. .. 

•* * • NO 

x •••••ez•••••••••• • • * SET UP TC * 
* ISSUE MESSAGE* 
• 42461 • . . . ••••••••••••••••• 

x ••••cz••••••••• * S't'C 2 * 
*FETCH U60MSG1 * • • ••••••••••••••• 

*• LOAD FILE •*•••••••••••• •••••••••••••••••••• .. .. .. .. .. .. 
*YES 

x 
•*• SKIP 13 

El *• *****E2*_********* .• *· • * •* *. YE$ * ZERO PRIME * 
*• CREATE FILE •*••••••••X* RECORD COUNT * 

*• •* * IN OTF * .. .. . . .. .. . ............... . 
*NU 

x 
**Fl******* * TURN ON * 

SKI PlZ X 
*****B3********** * MOVE CYLINDER * 
* LOWER LIMIT * 
* TO DTFJS * * TABLE * • • ••••••••••••••••• 

x 
*****C3********** 
* MOVE CYLI NOER * 
* INDEX UPPER * 
* LIMIT TO * * OTFIS LOAD * 
* TABLE * ••••••••••••••••• 

x •••••03•••······· * 140VE PRIME * * DATA LOWER * * LIMITS TO * 
* DTFIS TABLE * • • ••••••••••••••••• 

x 
*****E3********** * MOVE PRIME * 
* DATA UPPER * * ll~lTS TO * * DTFIS LOAD * 
* TABLE * ••••••••••••••••• 

x .•. 
fl •• .. .. 

* * B tfX~~N3/~7s * * •* LOAD *• YES 

*TABLE* • • ••••••••••• 

x 
*****Gl********•* * MC~ E PREVIOUS * 
* PR IM E DAT A * 
* LIMIT TO * 
* CTFIS LOAD * * TABLE * ••••••••••••••••• 

:x ..••••••••••.••••.•••••• : x 
SKIPOS .•. 

Hl *• .. .. 
•* MASTER *• NO 

*• INDEX •*•••• .. .. .. .. 
•• •* 

*YES 

x 
•••••J l••········ * MOVE MASTER * 
* INDEX LOWER * 
* LIM IT TO * * DTFIS * * TABLE * ••••••••••••••••• 

x 
*****Kl****•***** * MOVE MASTER * 
* INDEX UPPER * 
* L IM lT TO * * DTFIS LOAD * 
* TABLE * ••••••••••••••••• 

x •••• • • * A2 * • • 
**** 

x •••• . . 
• 8 3 • • • •••• 

*• CREATE •*• ••• 
*• FI LE •* *· .• .. .. 

•NO 

: •••••••••• x: 
x ••••*G3••········ • • 

• CPEN * * VTOC * • • • • ••••••••••••••••• 

x 
**·***K3********** • • * SET UP TO * 
* READ FORMAT 1 * 
* LABEL * • • ••••••••••••••••• 

x .... 
• • * C4 * • • •••• 

x •••• • • * A5 * • • •••• 
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•••• • • * C4 * • • •••• 
x 

*****C4********** • • * READ B'r' * * ~VtE FMT l * 
* LABEL * • • ••••••••••••••••• 

;, 
*****04********** * HOVE BLOCK * 
* RECORD AN 0 * 
* LENGTH TO * 
* OTFlS * 
* TABLE * * •••••••••••••••• 

x 
*****E4********** *i"lOVE BLOCK LNG•* 
•OV·ERFLOW DATA, * 
*BLOCK ING FACT. * 
*AND INDEX ENH Y* 
*LNG TO SAVEAR EA* • •••••••••••••••• 

x 
*****F4********** 
• MOVE FORMAT l * 
: KET0L8~~1~0~ : 

: t2T~~'t~Sl : ••••••••••••••••• 

;, 
*****G4********** • • * SET UP TO * * READ FORMAT 2 * 
* l ASEL * • • • •••••••••••••••• 

x 
*****J 4••••······ • • * REAO 8Y * * ADOR FORMATS * * LABEL * • • ••••••••••••••••• 

x' •••• • • * BS * • • **** 

•••• • • * A5 * • • •••• 
x 

*****A5********** •HOVE PRIME DATA* 
*UPPER LI HIT TO * 
*OLD PRIME DATA * 
*UPPER LI Ml l IN * 
•OTFIS LOAD TAB* . ................ . 
•••• . . . 

• 85 •••• • • .... . 
CMTBLD X 

*****B5********** • • * STORE • 
• RECORD * * LENGTH * • • • •••••••••••••••• 

x •••••t5••········ * GET BLOCK • 
• LENG TH AND * 
: LE~~11Jilf ROH : 
• DTFIS TABLE * . ............... . 

x ••••• 
•MB * 
• Al* •• • 
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••••• *MA* • cs• •• • 
x 

•*• CLO SERR 
Al *· *****A2********** .. .. . . . 

.:tENmo~gUAL•:.~~~ ••••• x: TaEis~~E : 
*• ZERO •* • HE SSA GE 42631 • .. .. . . 

*• •• • •••••••••••••••• 
•NO 

x 
*****Bl********** * DIV IDE BLOCK * * LENGTH BY * * RECORD LENGTH * 
*TO GET BLOCK ING• * FACTOR * ••••••••••••••••• 

x 
*****Cl********** * STORE • 
* BLOCK ING * * FACTOR IN * * OTFIS TABLE * • • ••••••••••••••••• 

x .•. 
Cl *• .. .. 

•••• . . . 
• 8 2 •••• • • •••• MSGR TNE x 
• ••••e1~·2····· * 
*FETCH $$8~MSG1 * • • ••••••••••••••• 

• ••• • • * A3 * * • •••• 
CMTBLD4 X 

*****Al********** 
•MCVE LAST PRIME* 

: ~~I;~ ~5~M:fD~ : 
* LABEL TO * 
* DTFIS TABLE * • •••••••••••••••• 

x 
•••••63 ········** * MOVE PRIME * 
: mAtvrA~~l\~x : 
*LCWER LI HITS TO* 
* OTFIS TABLE * • •••••••••••••••• 

x .•. 
C3 *• .. .. 

YES •* *• •••*• ADD FlLE •* 

x 
***** *MC * • A3 • • • • AODUPT 

*• ·* .. .. .... 
•NO 

x .•. 
03 *· ·* •. 

YES •* LOAD - *• 
•••*• CREATE FILE ·* NO •* *• 

•••*• LOAD FILE •* *· .• •. ·* .. .. 
•. ·* x •• • * •. ·* x •••• • • * G2 * • • 

•NO ***** 
*MC * * E2• •• 

*YES 

x •••• x .•. • RE TR VE 
. .... 
*-"C * 
* DI* 

El *• *****E2********** •• .. .. . . • LCADUP • * *. YES * SET l.P TO * 
*• NULL FILE •*••••••••X* ISSUE MESSAGE * •• •• * 42821 • .. .. . . .. .. . ............... . 

•NO 

x 
*****Fl********** * MOVE * * NUMBER OF * 
* INDEX lEVaS * 
*TO OTFIS TABLE * • • ········•******** 

x 
*****Gl********** * MOVE ACOR OF * 
*lST OAT A RCD IN* * CYL AND LAST * 
*CATA TRK IN CYL* 
*TC OTFIS TBL * ••••••••••••••••• 

•'' 

x 
*****Hl********** * MCV E HIGH RCD * * CN Hf/CI, PO * 
* OVFL'.t SHRO * * UNS ... RD TI TRK * 
*TO OTFIS TBL * 
***************** 

x 
·*· Jl •• 

•* RCO *• 
.•NO. IN TRK *• NO 

*•INDEX TRK EQ •*•••• *. ZERO •* *· •• *· .• •YES 

x 
*****Kl********** * MDV E ~IGH RCD * 
•CN Ml/Cl TRK TO• 
*HIGH RCD ON TI * 
* TRACK AREA IN * 
* OTFIS TBl * ••••••••••••••••• 

:x. ··-· ....• : x •••• • • * A3 * • • •••• 

x .... . . 
• 82 • • • •••• 

**** • • * G2 * • • **** 

••••• • • • * • •• • . . • x •••••.•••••• 
OUTR TN X 

*****GZ********** • * * CLOSE * 
* VTOC * • • • • ............•..... 

*MC-Hl ,Gz. t 
JZrJS,Kl 

x ••• 
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Chart MC. $$BOIS07: ISAM Open, Phase 7 (Part 3 of 4) 
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Chart MD. $$BOIS07: 
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Chart ME~ $$BOIS08: ISAM Open, Phase 8 (Part 1 of 2) 
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Chart MG .• $$BOIS09: ISAM Open, Integrity Phase 1 (Part 1 of 3) 

****Al••••••••• • • * H801SH • • • ••••••••••••••• 

i :···:1l··:;;····: 
• -~IJll~S OF * : it ~rAIN : 
• • ................. 

RELOUTE X ..... ,, ......... . 
: Rt~fliU$ : * •O~lllG ~tLOC * * F•CTOR TO • : •• ~~=.:er.111 •• : 

i .•. 
Dl *• .. .. 

•=* REi~if •:.!~~. 
*• TABLE •* .. .. .. .. 

• NO 

O•SOCELL X •••••tl••········ 
• MOVE RE!IUIREO • 
: L.JM 1~.b~tU 1 : • u2n POINTER • • • ••••••••••••••••• 

x 
TEST IND •*• 

Fl *• 
•* DOES *• 

.~.:~N~l~EO~~~. *:• 
i 

*• AREA •* .. .. .. .. ••••• . "". * KS• 

* YES 

• • • EXIT x 
*****Gl********** • • 
=G~~Eil~mE~I~'= 
• LOWER LIMIT • • • ••••••••••••••••• 

x 
*****Hl********** •GETM Ml * ·-·-·-·-·-·-·-·-· : ~H ~81~•t : 
•NO. FOR EXT~N\ * ••••••••••••••••• 

x •••• • • . . , . 
• • •••• 

x •••• • • 
t E4 * • • •••• 

. . . , . • • .... 
i .•. 

AJ *• .. . . 
•• ~~.:• cCMlo •:. .. .. .. .. .. .. 

* YES 

i .•. 
d3 •• 

•• LOU •• •* CRUT OR •. YES 
•.NEW FL•*•••• *• EXTENT •* • .. .. . ... * NO •••• •.f!'I. • 
• Gl •.x. . . . • •••• x 

.TESTLOAD •*• 
C3 *• .. .. 

• •* DTF * • x •• •*• TYPE INDIC •* • *• LOAD •* 
x •••• • • * E4 • • • •••• 

.. .. .... * NO 

i .•. 
03 •• .. . .. 

i ........ ..... 
• 'il• • • • 

•• w•s •• YES 
*• FILE •*•••• *• CLOSED .• • 

•· •..• ·• x 
=REFERENCES TO: 

HGElt, HHCS, f'HK5 

* HO :;;•: 
• Col* •• • 

• ••• • • • , .. * • • •••• 
x .•. 

84 *• *****BIS******** .. 
•• •• EN •• •• ND :1Nsax~tc~W21 H : 

•• Of EX¥ENT •••••••••• x• A~i>IE~fEFO~ • 
*••. EACHE~* •* : su&~9\'~ : .. .. ············'···· * YES 

x 
OOIT .•. 

C4 *• .. . .. 
•* WAS *• W:S 

•. • .1~l11~IEo.• .• ••• : .. .. . 
•• •• JC 

*NO ***** 

x . .. 
04 •• .. .. 

•MF * * R2• •• • SETNEll 

•* IH~EP *• '!ES 
*· •• ~:&~ ~BrL.••*•••••• 

•••• 
.. .. . ... 

*HO . . . • • •.x . • • .... . 
EXIT2 X 

x 
•••HC5********** •AODPOUT Ml• *-•-•·•-*-•-·-·-· 
: c~m~1. : : •••• :v::s: ••••• : 

ic ••••*O'S•••······· * SEr AfCOAO • * NU11t8ER IN • : m~m·;~" : • • ••••••••••••••••• 
• ••• . . . 

•• x• G'J * • • •••• 
*****E4********** • *****E5********** 
: G~~ ~err1as : 

; ·•: COM~WJfiATION : . . . . . ................ . 
• • ll!IVE DVFL * 
• • U'tiiEt LIMfT • 
. .. 'IC: tN6~PlavJL : 

* •Cl) ADDA APU • • •••••••••••••••• •••• • • 
• E4 • • • •••• it 

***** •"" . * C4• i 
•••••F3********** : UlE IN'U'L : 
•suRZ: ACORESS • 
• FOR READ • • • . ............... . .... . . . . * Gl •.x . . . . .... . 

SCAN X 
*****G3********** • • 
: GEiF •g~:ESS : 
• • • • ................. 

0010 Ii 
***H3•*********** 

• suiH ~o• • 

* AE~8,o * . ............... . 
......................... xx 

•••••J2•'••••••** Js·•· •. . . . . .. .. 
: : eXfT1 : :x •••••• ~~•:* cottJl~E *:• . . . . .. .. .. .. ~ ~ ••••••••••••••••• • ••• * YES 

x .•. 
Kl *• .. .. 

•* EOF *• YES 
*· •. Rim=g .• •*•••: .. .. . •• •• x 

* NO ***•* 
=~'i: i .... • • • 84 • • • 

**** 

•• • 

x 
••Flt******* • TUPN OFF * 

• UNIT * * EXCEPT!(IN • * BIT IN CCB * • • ••••••••••• 

x 

•• • t•LC+6 

•*• EX!T3 
Git *• 

•* *• ****G'********* •* MCW.E *• YES * ~VC 2 * 
• ••• F 1hB~Nra .• ·*••••••••": s~l~~N ·: 

•• •• • •••••••••••••• . ... 
*NO 

x 
**Hit******* • ·~re=m •• * IN SYSTEM • 

•COMMUNICATION• * P.EG ON * ........... 
x . ···~~·rr·····. * TO PROBLEM * • PROGRAM · * ••••••••••••••• 

x 
****K4********* * SVC 2 * : •• :m~o : ·····*········· 

POINT 

.... 
f!i • 

• AS *••• 
: ••• • x .•. 

t45 •• 
. .. . . 

YES •* FILE *• 
••••••*• CLOSED •·• ... .. .. .. .... 

*NO 

i •••••J5••········ • • : ~ta~~ : 
• MONITOR • • • • •••••••••••••••• 

ic •••• • • * F4 * • • •••• 
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Chart MH. $SBOIS09: ISAM Open, Integrity Phase 1 (Part 2 of 3) 

····· •1".1~ • 
• 83• • • • 

..... 
•,M~ * * Cit* . . 

• 

LOLL=•••Bl•~········ * MOVE OVERFLOW * 
SET~~~**BZ*:******** 

•ADOROUT t-11;• 
* LOWER • 
* LIMIT TO * * SEEK/SEARCH • * ADDRESS * ••••••••••••••••• 

·-·-·-·-·-·-•-*-• * UPDATE * * CYLINDER * * NUHSER. * ................. 
:x ..•....•.............•.. : 

WRITE X 
*****Cl********** • • 
: 5f6 ~: 1f~B : 
t EDF RECORD * • • ................. 

x 
*****Dl********** * ZERO RECOPO * * NUMBER IN * * SEEK/SEARCH * 
* ADDRESS * . . ................. 

x 
****El*********** 

................. 
:x.. ................. ·- .... . 

-~-· Fl *• *****F2*.******** .. .. . . . . 
.• J/0 *• NO * * SVC 1 * * 

*• COMPLETED •*••••••••X* * WAIT * * .. .. . . . . .. .. . . . . .. .. . ............... . 
•YES 

x .•. 
Gl *• 

•* NEW *• 
•: * 1 ~8Ek~~8~NT• :.~~~. 

*• EXTENT .• •. ·* .. .. 
•NO 

x .•. 
Hl •. .• .. 

x ••••• 
•MG * 
• C3• •• • TEST LOAD 

•* LOAD •. YES 
•. TYPE •*. •. • 

*• OTF .• .. .. .... 
•NO .... . 

:HG* ••• : 
• K3• .... . 

POINT X 

•••••J 1••········ * GET POlNTER • 
* TO MAX IHUM * 
* LIMIT ANO * * CUR.RENT * 
* ADDRESS * ................. 

x .•. 
K 1 *• 

x •••• • • * JS * . . .... 

.• ·:e~h~~r 1~· •• ,NO 
•. INOEPENOENT •*• ••• 

•.OVERFLOW •* .. .. .... 
•YES 

x •••• • • 
*Cl * • • •••• 

x .... 
• • * Alt * 
•••••• 

• ••• • • 
• A4 • • • .... 

• . • .• . • . .• . . • x: 
OECREM X 

*****A4••******** * DECREASE * * CURRENT t 
• ADDRESS * 
• PO INTER * 
* BY ONE * • •••••••••••••••• 
•••• . . . 

• B4 •••• . . .... . 
CALC X •••••84••········ * SET UP LAST * 

* INDEPENDENT * 
* OVERFLOW * 
*RECORD AODRESS • * (CCHHP) • • •••••••••••••••• 

. ... . . 
* A5 * • • .... 

ic 
NE XTPHAS •*• 

45 •• . . .. 
NO • t LOAD *• 

••• *•' DTF •* 

ic 
=~·: 
• HS• • • . 

.. . . .. . . . ... 
•YES 

ic 
CHKSTAT •*• 

BS •• .. .. • * F (LE *• NO 
*• CLOSED •*•• •• .. . . .. .. . ... 

•YES 

.... 
• • 
• C3 • • • •••• *REFERENCES •••• •••• 

x .•. 
Cl *• 

• • AT *• • 
.•INOEPENOElllT•. YES. 

*• OVERFLOW •*•. •• 
•LOWER LIMIT• .. .. .. .. 

•NO 

POI NT4 X •••••01••········ • OECPEASE * * CURRENT • * ADDRESS * 
* POINTER * 
* BY ONE • ................. 

x .•. 
El *• 

• * CCHH *• 
• •OF CURRENT •· YES 

*• ADDRESS •*• ••• 
*• ZERO • * .. .. . ... 

•NO 

x 
*****Fl*****•**** * MOVE HIGH * * RECORD NO * 
•OVERFLOW TRACK * * TO CURRENT * 
.. DORE SS POINTER• ••••••••••••••••• 

.•.......•• x: 
x .•. 

Gl *• 
•* IS *• 

x .... . . 
• 64 • . . 
• ••• 

• * ADDRESS *• NO 
*• CHARACTER •*•••• *· ZERO •* .. .. .. .. 

*YES 
x . ... 

• • * A4 • . . 
• ••• 

• • • TO--MHC4S * *••• MG03, HGE5 ... 
•••• x 
*****C4•********* * SET UP • 
* NEW * * OVER FLOW • 
* UPPER * 
t LIMIT * ................. 

x •••••04••········ * MOVE LAST * * INDEPENDENT • 
•OVERFLOW RECORD* 
* TO OVERFLOW * 
• LOWER LIMIT • ................. 

x 
•••••E4**•••o••• * COMPUTE * 
* NUMBER * 
* OF SUBCELLS • 
* AND STRIPS * • • ................. 

x 
*****F4********** 
•GET PRIME DATA * 
* DEVICE TYPE, * 
* NUMBER OF * 
•TRACKS PER CYL * 
* AND STORE * . ............... . 

. . . 
• cs •••• • • .... . 

EXITUSER X 
•••••CS********** • • * RESET * * CLOSE. * * MONITOR * . . ................. 

ic ..... 
•MH • 
* E4* •• • 
EX! T2 

ic . 
****E5********* 

: ~~~c~ ! 
* SSBOISlO * ............... 

RNUHB 
•••••GS*•******** • • 
• SET FACTOR * 

• •. X* TO l * . . . . ................. 
x S3l30 X :ROUT X ••••*H3••········ * REPLACE * 

* ADDRESS * * CHAIUCTER • 
* WITH MAX * 
• LIMIT CHAR • ••••••••••••••••• 

x •••••J3••········ • SUBTRACT • * CNE FRCH * 
• MAX LI MIT • 
• ANO CURRENT • 
• ADDR PCI NT ERS * . ............... . 

x .•. 
Kl *• 

• • LAST *• 
• NO • * CHAR IN *• 
•••••.CURRENT AOOR •* 

•. TESTED •* .. . . . ... 
•YES 

i • ••• • • * A4 * • • • ••• 

•••••H4********** * GET UPPER * 
* AND LOWER * 
• L(M(T ANO * 
* SUBTRACT • • • ••••••••••••••••• 

x 
•••••J4*••••····· 
* COMPUTE * 

*****HS********** 
* CALCULA IE THE * 
•RESET NUBMER OF• 
•TRACKS ANO ADD * . . 
• • . ............... . .... . . . 
* JS *•• • • • •••• ic 

* NUMBER OF * • 
•••••JS********** • • * ADO ONE LAST * 
•TRACK ANO STORE* 
*FINAL RESULT .• . . * TRACKS FCR *•••• •• 

•FULL CYLINDERS • . . ................. . ............... . 
• ••• 
*MG * • ···- •... * fl* .... x 

EXIT . .. 
KS *• . . . . 

YES •* LOAD *• 
•••*• CREATE •* 

x .... . . 
• cs • 
• • • ••• 

.. .. .. .. . ... 
•NO 

x . ... 
• • 
: A~ : 

• ••• 
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Chart MI. $$BOIS09: ISAM Open, Integrity Phase. 1 (3 of 3) 

****Al********• • sseo1scc; • * GET AODP ESS * * SU&POUT JhE * ••••••••••••••• 

GETM X 
*****Bl•******** * GET RELATIVE * * ADDP ESS OF * 
: 0i~=l~ : • • ••••••••••••••••• 

x 
*****Cl********** * USE EXTENT * 
•SEQ NO TO POJNl• * TO ENTP.Y * 
• JN DSKXlN * 
• TABLE * ••••••••••••••••• 

x 
*****Dl*******•** * MOVE * * LP.GICAl * 
* UNIT * * TO CCB * • • ••••••••••••••••• 

x 
*****El********** * MOVE Cfll * 
• NUt4BER c ee. • * TO SEEK/ * 
•SEAPC~ ADDRESS • . . ••••••••••••••••• 

x 
****Fl********• * RETURN * * TO CALL ING • * ROUT!~E • ••••••••••••••• 
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****A4********* * ~!.&OJSOq * 
• Ano • * SU8"0UTtfllE * ••••••••••••••• 

AOOROUT X 
*****R4********** * GET * * HAXt~UM * * Ll114H * * PO JNTEP. * . . ..•.............. 

ii 
*****C"********** * t";ET * * CURP ENT * * AOoPES$ * 
• DO!NTEP • . . . ......•......... 

. ....•.. ... x: 
:AODLOOP .:. 

04 •• 
•• 15 •• 

•* CUP.r> ENT *• NO *. AYTE AT •*•• •• 
*• MAX •* • • •* .... 

* YES 

' *****Elt********** * SET * * CURP ErH * * BYTE T(l * * ZEPO * . . . ............... . 
x 

*****Flt********** . . 
* OECP EA5E * * POINTEP.5 * * BY ONE * • • ................. 

x .•. 
Git *• 

•* LA'ST *• 
• NO •* CHAPACTE~ *• 
••• •*.IN CURP AODP. •* 

*• TESTED •* 
*• •* .... 

* YES . . 
.x ••••••••••• 

ADDl~CP X 
*****Hit********** * ADD ONE * * TQ VALUE * * OF CURRENT * * AOOR BYTE * .. . .................. 

• •••••J'i********** . . 
* UDOATE * * SEEK/SEAPCM * * AOOPESS * . . 
••••••••••••••••• 

x 
****Kit********* * RETUR:N * 

• TD CALLING * * ROU'!JNE * ••••••••••••••• 
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••••Al ........ . • • 
• SSIOISlC • • • ............... 

RELOCATE X 
*****Bl********** 
• RELOCATE ECW • 
: ~DRAA~~: : 
* C~W CHAIN * • • ................. 

x 

.... . . 
* A3 * • • •••• 

**** • • * A4 * • • .... 
:x .....•..••. 

POSCHAGN i( 
***A3************ 

• SVC 0 
SEARCH FOR 

• EOF RECORD * 
••••••••••••••••• 

••••••••••••••••••••••••• x. x 
•••••e2•*•••••••• e3•*••. . . . . .. .. 
* * SVc 7· * * NO •* 1/0 *• * * .. AIT * *X••••••••*• COMPLETEC •* . . . . .. .. . . . . .. .. ................. . ... 

* YES 

ii .•. 
C3 *• .. .. 

ic 
*****A4********** * UPDATE * • * SEEK/SEAP.CH * 

••••. •* ADOPESS 1'0 * * CONT-INUF * * SEAPCH * ................. 

.... 
• • * C4 • • • •••• • • •• . ••• ••• x: . ' .PDPOINT •*• 

C4 *· .. .. *****Cl********•* • • 
• INITIAL IZf * •* EOF *. YES • •* ENO OF *• NO 
: sTmMND ! 
• • ................. 

LOADOTF ii •••••01••········ * GET VOLUME • 

:u~l~ 1UoF:See : * TO WORK F IELO * • • ••••••••••••••••• 

x .•. 
El *• *****E2********** .. .. . . 

•* FILE *• YES * MC\IE LAST * *• TYPE LOAD •*• •••••••X*CYLJ hOER INDEX * •. •• * ENTRl ADORE SS • .. .. . . .. .. . ............... . 
• NO 

:x •••.....••••••.•.••.•••. : 
FJRSTRO i: 

*****Fl********•* • • • SET UP FIRST • * ff.EAD AND * 
• CHAINING BITS • • • ••••••••••••••••• 

*• SENSED •*••. ••• *. CYL U.IOE" •*• • •. .. .. .. .. .. .. 
• NO 

ii 
**03******* * TURN OFF * * END OF * * CYLINDER * * DETECTED * * SWITCH * • •••••••••• 

i . .. 
E3 *. .. .. 

*• PEACHED •* •. ·* *• •• * YES 

x 
*****04********** * MOVE·LAST * * HEAD NUMBEP * * CHH1 TO LAST * * PR !ME OA'fA * * ADDP ESS * ................. 

ic 
*****E4********** * MOVE HIGH * * PRIME OATA * 

' ....... 
t MK * • •2• •• . 

•* END OF *. NO 
*• CYLINDER •*••• • 

*• REJCHEC •* 
* PECOP.O NU148EP. *• ••• * TO LAST PPIME * .. .. . ... x :.~:I~.~22:;l~ •• : ~ 

* YES 

i 

.... 
• • * A4 * • • •••• 

CHKXTNT •* • CHKUPL JM •*. 
f3 *· f4 •• 

•• *• •• *• 

***** •MK * * ~z· •• . 
•* LAST *. YES •* ENO Of *• YES 

*• VOLUME OF •* ••. ••• • .X• • EXTEN'f •*•• •• 
*• OAT• •* *• REACHED •* 

•• •* •• ·* •• •• •• •* * NO * HO 

x 

.... . . . 
• r,4 •.x. . . .... . 

ic .... . . 
* C4 * . . . ... 

x ... . .. POUPPTR X 
*****Gl********** •GETM MJ' G2 *• G3 *. .. .. .. .. 

NO •* LAST *• NO •* DATA *• 
•••••r;'i •••••••••• 
•ADOstnuT MJ• ·-·-·-·-·-·-·-·-· *-*-*-•-•-*-*-•-• • • •••*• CYLINDER Of •*X••••••••*• ON 2321 •* 

•••••t;4••········ * SAVE COUNT * * CCCHHP J IN * * SEEK/SUPCH * • •• X* UOOATE * 
• GET ti NUMBER • • • ••••••••••••••••• 
•••• . . . 

• t-1 •.x. • • .... . 
SETCCW X 

*****Hl********** • • • SET CO • 
: ADDREU8 tNTO : 

• • ••••••••••••••••• 
x •••• . . 

* A3 * • • •••• 

ic •••• • • • 64 • • • •••• 

*• VCLUME • * *• •* .. .. .. .. •• .• •• ·* * YES * YES 

i 
CKPOZ3Zl •*• 

H3 *• .. .. 
•* LAST *• NO 

*• CVLJ NOE'~ OF •*•• •• 
*• VOWME •* .. .. . ... 

* VES 

: .•••.••.••••.••....••..• x: 
x •••••J2••········ ••••• • ••••••••• 

* * * I E * • SET UP • * EX EQ. * * CCHHR FOR •X ••••• •. • * NU M) * 
• NEXT VOLUME • • ev ONE * • • * • ................. . ............... . 

SETLOG ii 
*****K2•********* 
*GETM MG• *-•-·-·-·---·-·-· * GET EXTENT * 
:sE~8P~M~n.m: 
••••••••••••••••• 

x •••• • • 
• Hl * • • •••• 

i •••• • • * G4 * • • • ••• 

* AOOP ESS • • • .•............... 
ii •••••l-f4•••······· . . 

* 'SAVE LAST * * PP. !HE DATA ~ 
•RECORD ADORESS * . . . ................. 

ic ••J4••••••• . . . 
* TUP.N ON EOC * • * DETEC1'EO *•• •• •• * SWITCH * • • ........... 

* CVlJNf)EQ * * ~U'48~A * • •••••••••••••••• 

i< •••••'-i5••········ . . * SET uo HR • * FOP NEXT * * CYl!NOEA * • • .......•......... 
x 

*****JS********** . . 
* SUBTOA(T ONE * * fRl')M ltECOAD * * NUMBER * . . . ............... . 

' .... . . 
* A~ t • • •••• 
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***•• * MJ * 
* * C!* . 

. ... . . 
: A3 : .... 

LSTPRDAT X TESTSHRD i FIJLLTP(. • *. 
• * AiAST * • *· * A4 *• * ***AS******** *****A2********** . . 

SAV: LAST 
PRIP!::: DATA 

ADDPESS 

.*PP.ll'!E DATA *· HO • * LAST *· TES * S~'I'.' U.ST * * ,RCD ON SHARED.* •••••••• X*. "."RACK • *• •••••• • 1.* "."JO,C';P: VOLL * . . ................... • •.TRACI< ••• • x • ••• Puc.L •• •• •• '.TNJ"IICATOR •• 
•. . • •• • • *********** 

* YES * NO 
**** 
·-~~ . . 
• 1:4 *· Y.. . . 

ic .... 
CBCKST . •. 

B2 *• .• •. • * ON BLOCKED *· I ES *. P:ECOll:DS • *· ... •. . . •. . . • ... 
* KO 

ic 
*****C2""********* * !NIT!ALIZE * * CC'lii ':'0 READ * * 1AS'!' PRIME * 
* DATA RECORD * . . 
***************** 

i .... . . 
: A3 : 

**** 

B3 "'· ·* FIRST *· . 
.*PRIME DATA *· YES. *• TRACK NON... • *· ... *· SHAF!ED • * *. .• • ... 

* NO 

ic . •. 
C3 *. 

.* LAS'I' *· 
• *P. D. 'RECOFD*. NO 

•.FINAL RECORD •*•••• 
"'·ON SHARED.* 

*· TRK ·* ••• * ic 

**** . . . 
* Bii *.1.. . . .... . 

NOFOLT~f l 
**BU******* . . 

*TDRN Of'F LA~"."* 
* TPACK POLL * 
* INDICA'!'0" * . . . ......... . 

. . . 
: RS :.x . .... . 

P:J.!"'2 l'; 
*****85********** * f:F'T )f'lf'lt!ESS * 
* f'V SYST!ft * 
* C(lfllllO?il'!CATION * 
* PP.GION * . . . ............... . 

~ 
***CS******** 

* TO'P.R OFF * 
*OPJ"." EXr.EPTIOlf * 
* flIT !M CCB * . . ........... 

* YES .... . . 
* B4 * . . 

Y: i •••02••·········· S'i'C (' 
**D3******* 

"' SE'!' LAST * * PPil'1E DATA * PEAD LAST 
P~If'!.E DATA 

R::::COilD . ....... ....... ..... . 
i 

!****F.2*********! 
* LOAn * * BLOCKING * * FACTOR * . . ................. 

i: 
*****F21fr**"'****** . . 
* ADD K:'.:YL EHG'?'R * 
*TO l<EYLOCATION * . . . . .................... .... . . . 
* G2 *• X. . . .... 

COftPKE! 

* TP.ACK FOLL * * SR ITCH * . . ........... 
i ..... . . 

* BS * . . 
**** 

VALID KEY 
**"'**G1********** G2 

.•.*KEY OJ 
*. * INCREP!ENT * 

*. Fr' S *: * ~~., .... I~ A~~E~~Ety : • .. .• 
*· . * 

* * LOGICAL F:EC * * LENGTH * ................. 
* YES 

i i: . •. . .. 
H2 83 *· ·* *• .• •• 

• • Ell':'IRE *· 80 NO • * END OP *· *. !CE! OF , *· ... X •••• *. BLOCK • * 
•. ~!' ·* •. . • 

•· •..• ·• i •· •. · .• ·• * YFS **** * YES 

i •••••J2••········ . . 
* SET * * STATUS * * TO ZERO * . . 
•••••••11c••······· 

ic 
**** . . 

* BS * . . 

. . 
* G2 * . . .... 

i •••••J3••········ . . 
* SET INDICATOR * * BYTE TO LAST * * BLOCK FOLL * . . ................. 

ic .... . . 
* A3 * . . ...... 

.... 
\ 

EXIT3 •*• 

••••o4********* *llS *·•. 
* SVC 2 * Y~~ •* ~C'RF. *• 
* P:F.TCR *X ••••• ,. •*· PIJ,P.S TO •* * !~Rl"PElf' * *· OP"!:fl • * ................ *· .• 

• .. * * NO 

1. 
••P.5******* 

* ':"OP.N C'IPF * * f'\PFlf H1T IR * 
* ~!STF" • 

*CPfll!'!l'f P:tCATIOff* * 'PJl:(:!Oli * ........... 
; 

****F!i********* 
• S•C' 11 * * "."O ~RC'BL!fl! * 
-* PP()(.;PAPJ * 

*************** 
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Chart RA~ SSBCISOA: ISA! Close (Part 1 of 3) 

...... , ......•.• 
• • • HBC ISO A • • • ............... 

x 
CLOS EA •*• 

Bl *· .. .. 
. !~ •=* n~¥ftCK *:• 

•.ttOl.O DEQ •* .. .. .. .. 
ONO 

x .•. 
Cl *• . .. .. 

i.~~.:·sP~R oTF•:. 
x 

*• TABLE •* .. .. .... .... *YES • • 
• Gl • • • •••• 

i 
••Dl* ... *** • • • TURN ON • 

• DEQUEUE FETCH * 
• Sii iTCH • • • ........... 

i 
• ****El:t•;••-•. 
•FETCH SSBOSDCZ • • • ••••••••••••••• 

.... 
• • 
• Gl • • • .... 

..... , •. i ....... . 
: o,E~At@Df US : 
•INFO~MU ION 11,c • 
• MAIN STORAGE" • • • ................. 

i 
*****Hl********** • • : 'SJ tY~ps : 
• EXTENT • • • ................. 
•••••J1•! ....... . • • 
: '81=\ig : 
• UNIT • • • ••••••••••••••••• 

x •••• • • * A2 * • • •••• 

•••• • • * AZ• • • •••• 
SIUPO~ X 

*****AZ****~***** • • • OPEN * 
• vToc • • • • • ••••••••••••••••• 

x 
:t:==-~~·····:a!: ·-·-·-·-·-·-·---· : 1 fl~T~R~O:if : 
• IS NON-ZERO * ••••••••••••••••• 

x •••••C2*••••••••• • • 
: '~Nvl~ : 
• FILE 10 • • • • •••••••••••••••• 

ic 
•••••02********** •PRUO NC• ·-·-·-·-·-·---·-· • READ BY NAME • 
• FMT l LABEL • • • • •••••••••••••••• 

ic •••••EZ*••••••••• •CtllCR TNCD NC• ·-·-·-·-·-·-·-·-· • ISSUE ERR MSG • 
•IF RTN CIDE IS• 
• NON-ZERO • ••••••••••••••••• 

ic 
*****f2********** • • 
: s~xeFm~r~ : 
• LABEL • • • ••••••••••••••••• 

ic. •••• • • * Al* • • •••• 

•••• • • 
• Al * • • •••• 

i .•. 
A3 •• 

.••* LCAO ~-•• NO 
*• TYPE FILE •*•••• .. .. .. .. .. .. 

•YES 

ic .•. 
83 •• .. .. . 

•* LOAD *• YESX 
•• •• mtNmt.·····: .. .. . ... 
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Chart N'& $$BCISOA: ISAM Close (Part 2 of 3) 
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• REGION • ............ 
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• LAO EL * . .............. .. 

x .•. 
J3 •• .. .. . ... 
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Chart NC. $$BCISOA: ISAJ!IJ Close (Part 3 of 3) 
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* * * RETURN * • • ••••••••••••••• 
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O ROUTINE * • •••••••••••••• 

CVTOCR TN X •••••82••········ • • O POINT TO * 
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x 
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Chart HD. $$BOliTV 1: ISAM RETRVE Open, Phase 1 (Part 1 of 3) 

••••Al••••••••• • • * $S80RTV1 * • • ••••••••••••••• 
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•••• • • 
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• LABEL INFO • ••••••••••••••••• 
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*• OLS.l •* •• •• •••• I(* TO ISSUE * 
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•* EhD Of *• NO 

*• EXTENTS •* •••• .. .. .. . . .. .. 
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•EXPI RAT! CN DATE• 
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·····••******** 
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• ••• • • * A5 * • • • ••• 
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•CHKR TNCO l'IC* ·-·-·-·-·-·-·---· * CHECK • * RETURN CODE • • • . ................ . 
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Chart HL 

••••• 
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ISAM BETRVE Open, Phase 1 (Part 2 of 3) 
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ic 
*****C3********** * LOAD * * NAME OF * * MESSAGE * * PHASE * • • ···············-

x ••••03••······· * SVC 2 FETCH * * MESSAGE * 
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Chart NF. $$BOBTV1: ISAM RETRVE Open, Phase 1 (Part 3 of 3) 
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• EXTENT CARO • . . 
••••••••••••••••• 

x 
EXT EST .•. 

*****Dl*********• 02 *• . . .. .. 
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Chart NG. $$BORTV2: ISAl.ll RETRVE Open,. Phase 2 (Part 1 of 2) 
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St<.JP2'tfc X 

*****J l********** * SAVE EXTENT * * SEOUE"ICE * * NUMBEP. ANO • * EXTE:NT LOhER * 
* LIMIT * ................. 

x 
**Kl******* * SET * 

x .... . . 
• 83 * . . 
•••• 

x 
****E2 ********* * EXIT VIA * * RETRNREG • • • ............... 

x 
*****E3********** * ADD START * * AOCQ OF CTF * * TBL TO T BL * 
*TO GET ST ART OF• * OSKXTN TABLE * ................. 

x 
*****F3********** * MULTIPLY * * EXTENT SEC * * !3Y 4, ADD * * QESULT TC * 
•ST ART Of TABLE * ................. 

x 
*****G3********** * SUBTRACT 4 * 
*FQOM RE:SUL TING * 
* ACOR OF * * PREVIC'US * * CAL CUL AT [CN * . ...•............ 

x . .. 
*****H2 ********** H3 *. * SET UP TO * •* *. * JSSl.JE * YES •* ENC Of *• * f4ESSAGE *X••••••• •*• TABLE •* * ~254I • •• •• 
• * *· .• ••••••••••••••••• *· .• 

x ••••J2••······· 
• SVC 2 * * FETCH * * StBCMSGL * ................ 

* NO 

x •••••J3•••······· * STORE * * LOGICAL * * UNIT ANO CELL * * NUMBER IN * * OSKXTN TABLE . * 
***************** 

x .•. 
K3 *. 

•* DASO *• 
* * ~l;il E~~i~~ • * .FILE PQOTECTO. YES 

* ON * • • ........... 
x .... . . 

• 83 • • • .... 

*• FEATURE •*•• •• 
*• SPEC •* •• ·* 

•• •* * NO 

x 
**** 

~ . 
• 84 • . . 

**** 

x ..... 
•NH * 
* f5* •• • 

**** . . 
* Rit • . . 
**** 

SKIP28 :i 
*****84********** * DQINT TO • * NEXT EXTENT * * IN DASO * * l Ab EL !NFO * * RECORD * 
***************** 

x 
*****C4********** * SUBl'PACT * * ONE FROM * * NUHBEP. (lf * * EXTE~TS * . . ................. 

' .•. 
0'4 •• 

·* •• •* ENO *• NO • *. OF EXTENTS •*•••. •. ·* *• •• 
*· ... 

* YES .... . . . 
* E.ti •.x. . . x **** SK IP 32 .•. 

E't *• 
·* *• 

" **** . . 
* El * . . 

**** 

•* FIPST *• NO 
*• TUIE SWITCH •*•••• 

*• ON •* •. ·* *· •* * YES 

**F4*!***** . * TUPN * * FIRST TIME * 
• SWJTCH • 
* OFF . . . ......... . 

' .•. 
G4 *• 

•* IS *• 

'< ..... 
i11NH * 
• "il• .. . 
SK' 040 

•* THIS *• NO 
*• FtPST •*•••••••••••• •••••• *• VOLUME .•* '< 

•• •* •. ·* * YES 

x 
SKIP36 •*• 

H4 *• 
.•PO IN'TER* • 

.•TO FORMAT2 *• NO • 
*• LABEL •*•••• *• PRESENT •* 

*• •• *· •• * YES 

x •••••J4•••······· * SAVE FIRST * * LOGICAL UNll * * ANO CELL * * NUMBER * . . 
***************** 

x 
***** 
•NH * 
* Bl* .. 
• 

Eq~o..o X •••••J..t5••········ * SET uo * * lS<iUE * * ME SS AGE • 
* 42701 * . . 
• •••••••••••••••• 

x ••••J5••••····· * SVC 2 * * FETCH * * ''80MSG1 * ••••••••••••••• 
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Chart HR. UBOBTV2: ISAM PETRVE Open, Phase 2 (Part 2 of 2) 

••••• 
•NG • 
• J"" • • • 
x 

•••••Bl********** • • • REAC BY • 
• AOCR fORMAT • 
• 2 LABEL • • • ••••••••••••••••• 

x 
*****Cl********** •CHKRTNCO NC• ·-·-···-·-·-·-·-· • CHECK • 
O RETURN CODE • • • ................. 

x 
•••••Cl********** • • • CL~SE • 
• VTOC • • • • • ••••••••••••••••• 

x .•. 
fl •• 

•*•*FORMAT * • *. NO t **~*Fit,t*~***** t 
*• 2 LABfL •*••••••••X*FETCH $$BOMSG1 * .. .. . . .. .. . .............. . .. .. 

•YES 

x 
*****Gl********** * GET MAST ER • 
: A~~c~N~m : * LIMITS • • • ................. 
•••• . . . 
*NG *••• * E'tt .x • •• •• •• •••• .... . 

SKI P40 X 
tt•ttHl********** • • • GET ACClk ess • * OF NEXT * * EXTENT * • • ••••••••••••••••• 

x .•. 
Jl •• .. .. 

YES •* LAST *• 
•••*• EXTENT •* 

x •••• • • • 83 • • • •••• 

.. .. .. .. .... 
•NO 

x .•. 
Kl *• 

.• ·\ol~CAL •· •• Yes: 
*• UNIT THE •*•••• 
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*• SAME •* .. . . .. .. 
•NO 

x •••• • • • 85 • • • •••• 

LIOCS Yolu•e 3 DA! and ISA! 

• ••• • • • 83 • • • .. .. 
SKI P42 X •••••83••••••••** • • * SET UP TO * 

•FETCH UBOIS07 • • • • • ................. 
x .•. 

C3 •• 
• * CASO *• ****Cit********* 

•* FILE •· N'l • SVC 2 * •· •. n~rn~I .•.•........ x :FETCH $S80 ISRP : 

•.SPEC •* *************** .. .. 
*YES 

x 
**03******* 

• TURN Off • 
• FILE * 

• PRCTECT * 
• ShITCH * • • ••••••••••• 

x 
*****E3********** 
• RESTCRE • 
• FIRST LCGICAL • 
• UNIT AND • 
• ADDRESS OF • 
• FIRST EXTENT * 
···~············· 

x 
*****F3********** * STORE FIRST * 
• LCGI CAL UNIT • 
• AND hUHBER • * FIRST EXTENT· • • • . .............. ... 

•••• • • * B5 * • • • ••• 

R.1v1 ••as•:••••• 
* TURN ON * 

•RE TURN SWITCH* * IN SYSTEM * 
•C OH MUNI CA Tl ON• 

• REGION • 

··········~ 

ic •••••cs•••••••••• * ~E STORE * 
• RE TURN ' • *' ADDRESS * * TO $$BOR TVl * • • • •••••••••••••••• 

ic 
****OS**** .. *** * SVC 2 * 

•FETCH UBORTVl • . . . ••••••••••••••• 

••••• 
•NG * * K3* •• • 

ic 
*****f5********** * SET NUMBER • 
• OF EXTENTS * * EQUAL TO * 
• ONE * • • •••••••••••••••• 

ic 
*****G5********** • MOVE EXTENT * 
• INFO FRCM * * FORMAT LABEL * 
• TO DA SD LABEL • 
• INFO RECOl'D * ••••••••••••••••• 

ic 
**HS******* 

• TURN ON * 
•RETURN SdlTCH• 

• IN SYSTEM • 
•:OMHUNICATION* 

• REGION * • •••••••••• 

•••••J5•: •••••••• 
• INITIALIZE * 
: w1~AT~~~~ss : 
• OF SKIPZ8 • • • • •••••••••••••••• 

ic 
****KS**** .. *** * SVC 2 * 

•FETCH $$80FLPT * • • ••••••••••••••• 
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ADDINCR MI CONTINUE ME 
ADDINDVL LH CREATE DE 1 LI 
ADDLOOP MI CVTOCRTN NC 
ADD ROUT MI CYLHI DA 
ADDUPT NE, NC 
ADI NCR DH 
AD LOOP DB, DD, DH DAS DC ELL MG 
ADUPDI Dt DECCYL DE 
ADUPDT DF, DH DECFLD DB 
ASM DE DECMST DE 
ASMC DF DECREM MH 
ASML DF DECREMNT FA 
ASMS DF DECTRK DE 

DISK cc 
DOIO MG 

ELDER GI, GQ, JK, JP DOIT MG 
BLDXCCWS DK DUMSTRK FA 
BLKREA:t GJ 
BM PR CD DA 
BUILDER FE END FB 
BUILD1 FA, ME ENDLBL CB 
BUILD2 FA, ME ERROR NF 1 NG 
BUMP FA ERRTEST FE 
BUMP1 M'E EXCP DB 1 DC 1 DJ 
BYTECL DA EXCPROUT GL, GR, JK, JQ 

EXCPWAIT FB 
EXIT GH, GN, JJ, JL, MH 

CALC MH EXITOUT GH, GN, JJ, JL 
CALLMSG CA EXITUSER MH 
CCWBLD D'E EXIT2 MG 1 MK 
CHAINED FA EXIT3 MG, MK 
CHCKST MK EXTEND DE 
CHKEND DH EXTEST NF 
CHKRTNCD NC EXWT FA 
CHKSTAT MH 
CHKUPLIM MJ 
CHKXTNT MJ FETCH DG 
CICHNW DC FILEADDR CA 
CISZOK DE FILEMARK CB 
CKFLD DE FINDNXT GJ, GN, JL 
CKLSTK DE FINXNT BL 
CKNXT DJ FIRST FA 
CKPDDV LJ FIRST RD MJ 
CKPD2321 MJ FOUND OF GK, GP, JN 
CLAR CELL ND FPDRTN LE 
CLOS EA NA FREETRK GQ, JP 
CLO SEDA CA FREEXIT GQ, JP 
CLOS ERR ME FREEXIT1 GQ, JP 
CLRDTFSW LJ FULLTRK MK 
CLRUVIS LJ 
CMCHNW DD 
CMDECR DE GETADR DG 
CMDUWR Dt GETDTFEX LJ 
CM IN WR DD GETID GG, GM, JH 
CM KEY GG, GM GETM MI 
CMNLOP DD GET MORE FA 
CMTBLD MA GETPUB LD 
CMTBLD4 MB GETRPT DE 
CMUPDT DF GOTOEXCP GH, GN, JL 
CM 11B DE 
COMMON GG, GM, GP, JJ, JI! 
CO!!PARE FA, GJ, GP, JM HLADUPDT DB 
COMFKEY MK 
CO!!P 1 NF 
COMP2 NF IDMVB P DB, DD 
CONT IN DE, GM IJANRCID DN 
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IJBISRFS LJ IJHAJ29 EM 
IJHAASHF El IJHANDWO EA 
IJHAA12 EE IJHANEDT EA, KC 
IJHAA 13 EM IJHANEOF EH 
IJHAA14 Et!! IJHANOWO KC 
IJHAA 16 EM IJHAOBEC KC 
IJHAA17 El! IJHAOBEG EA 
IJHAA20 EJ IJHAODN1 EJ 
IJHAA23 EA, KC IJHAOLOW EJ 
IJHAA25 EA, KC IJHAOMCO EJ 
IJHAA26 EE, KC, KD IJHAOMTO EH, EJ 
IJHAA26A EA, KC IJHAONGO EG 
IJHAA27 EE, KC IJHAORFL EG 
IJHAA28 EN IJHAOSQU EH 
IJHAA29 EN IJHAPRET EN 
IJHAA33 El IJHAPRM1 EP 
IJHAA34 El, KE IJHAPRM2 EP 
IJHAA35 EC, KE IJHAPRM3 EP 
IJHAA36 EC IJHAPRM4 EA, KC 
IJHAA37 EC, KE IJHAPRM5 EB, KD 
IJHAA38 EC, KD IJHAPRM6 EB, KC 
IJHAA39 EC, KE IJHAPRM7 EA, KC 
IJHAA40 EC, KE IJHAPRM8 EA, KC 
IJHAA41 EJ IJHAQUA EB, KD 
IJHAA42 EE IJHATEST EC, KE 
IJHAA43 EL IJHAUNB EC, KE 
IJHAA44 El IJHAWRKY EE 
IJHAA45 El IJHAWRNK EE 
IJHABECF EH IJHAWTNK EA, KA 
IJHAB29 EN IJHCAAB EE 
IJHACACH El'l IJHCBH98 EK, FJ 
IJHACADX EJ IJHCBLD1 EK 
IJHACBKI EL IJHCBLD2 EJ 
IJHACEMF EN IJHCBUMP EG 
IJHACDBK EN IJHCCWS HB 
IJHACDOF EM IJHCER EE 
IJHACDTR EL IJHCERCA EG 
IJHACDUF EE, KD IJHCERRT EE 
IJHACDVP EJ IJHCEXCP EH 
IJHACEOF EM IJHCE99 EK, FJ 
IJHACFLL EE IJHCHKIN EE 
IJHACGTC EA, !IC IJHCHRFP EG 
IJHACINX EE IJHCINDX EG 
IJHACITF EM IJHCINIT EG 
IJHACITI EM IJHCLGUT EH 
IJHACITX EM IJHCLOPX EK, FJ 
IJHACLOP EN IJHCLOP1 EE 
IJHACLTI EJ IJHCMCAL EH 
IJHACPAD EN IJHCMOVE EH, HA 
IJHACPD1 El IJHCPLST EE 
IJHACTE'I EA, EB, KC, KD IJHCRES EF 
IJHACUOV EM IJHCREST EH, HA 
IJHACUPD EM IJHCRES2 EF 
IJHACUPF EJ IJHCSTRE EK, FJ 
IJHAC29 EN IJHCTICR EK, FJ 
IJHADEC EC, KC IJHCTRDX EG 
IJHAD29 EN IJHCTSER EH, HA 
IJHAEBEG EE IJHCWAIT EE 
IJHAEBLF EB, KD IJHCWATB EA, FD, KA 
IJHAEFXD EE, KD IJHCWATF EA, FD, KA 
IJHAEFXK ED, KE IJHCXCOP EE 
IJHAEMCI KD IJHCXCOR EG 
IJHAE!'IC1 EC IJHCXCPH EG, fh 
IJHAENT EI IJHCXWTH FE, HA 
IJHAETFL ED, KE IJHECCNT EA, FD, KA 
IJHAE29 EN IJHELDR EF 
IJHAF29 EN IJHENDFL DM 
IJHAG29 EN IJHENOTE EA 
IJHAHEAD ED, KE IJHERRA EC, KE 
IJHAH29 EN IJHESTLB GA, JA 
IJHAIOOP EM IJHEUSER EF 
IJHAICPH EM IJHFREEB FK 
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IJHGETOK GF, JF IJHSBH17 GC, JC 
IJHIHRE2 At IJHSBH18 GF, JF 
IJHMClND DM IJHSBH19 GF, JF 
IJHMCMWB DN IJHSBH29 HA 
IJHMlJADD Dl IJHSBH3 GD, JD 
IJHMEREX DM IJHSBH30 GE, JE 
IJHMEXCP DP IJHSBH5 GD, GK, GP, JD, JN 
IJHMEXMV DL IJHSBH6 GD, GK, GP, JD, JN 
IJHMEXWT DI! IJHSBILD HB 
IJHMFRST DL IJHSBLKD HA 
IJHMFXSS DM IJHSBLTI HB 
IJHMIDPB DN I\JHSBLUT HB 
IJHMINCE DN IJHSCHNG GC 
IJHMIXDA DL IJHSCNG1 GC 
IJH!!ILEAV DM IJHSC002 GC, JC 
IJH!!IM256 DL IJHSEOT HA 
IJH!!INDCK DM IJHSEOTR GC, JC 
IJHMNDO:::K DL IJHSER2 EE, FG, GA, JA, KB 
IJHMNWTK DL IJHSER2H EF 
IJHMNXC1. D!!I IJHSER21 EE, FG, GA, JA, KB 
IJHMNXPK DM IJHSESTL GA, JA 
IJH!!OKEQ DL IJHSEX1 HA 
IJH!!IOKFl DL IJHSGET GB, JB 
IJBMOKLD DL IJHSGETB GB, JB 
IJHMPDTK DM IJHSGETH GB, JB 
IJHMRDWR DM IJijSGET1 GB, JB 
IJHl!RNBF DN IJHSGET2 HA 
IJHMRSTR DL IJHSHERE HB 
IJHMRTRN DL IJBSINT HA 
IJHMRTRY DM IJHSKBKT FF 
IJHMSHRD DN IJHSKERR EP 
IJHMSPNT DP.I IJHSKEY GE, JE 
IJBMTINE DN IJHSMOV HA 
IJHMUNFL DL IJHSMVLN HB 
IJHMUPDT DN IJHSNEXT GE, JE 
IJHMWAIT DM IJHSNO GB, JB 
IJHMWRIE DP. IJHSNOWT GB, JB 
IJHMZAPP DN IJBSNXT HA 
IJHM1IOA Dl IJHSOTR GE 
IJHM1IOB DL IJHSOTR1 GE, JE 
IJHOFFSK EF IJHSOTST BB 
IJHRCERC FC IJBSOVFL HC 
IJHRCERC JG IJHSPUT GF, JF 
IJBRDHA EP IJHSPUTB GF, JF 
IJHRECAI. EP IJHSPUT2 HC 
IJHREGOT EG, KB IJHSREDO GB, JB 
IJHRERB!i FF, KB IJHSRETB GB, JB 
IJHRESCB FB IJHSWKAD BA 
IJHRESCO EE, FB, KF IJHSWOR GB, JB 
IJBREXSL FC, FE, JG IJHSWORK BA 
IJBRFND FG, KB IJBS1EOT GE, JE 
IJHRNORM FE, KB IJHS2EOT GC 
IJBROVFO FF, KB IJHS210P HC 
IJHRPRNT FB, KF IJHVBLDC FJ 
IJHRREAD FC, JG IJHVBLD1 FJ 
IJHRRGOT _,.-- FG IJHVSBL1 HB 
IJHRSALT FC, JG IJHVSBL2 HB 
IJHRSHRD FF, KB IJHVSBL3 HB 

.. IJHRSLPP FF, KB IJHVSBL4 HB 
IJHRSLTT FE, KB IJHVSBLS HB 
IJHRSOTT FF, KB IJHWTFSK FD 
IJHRSRCB FC, JG IJHXCOR EG 
IJHRWRKA FB, FJ IJBXEPR DP 
IJBRWRT FH, KF IJBXRPS DP 
IJHRWRTB KF IJHXRPSO DP 
IJBSADD HE IJHXRPS4 DP 
IJBSADKY GD, JD IJIAE11 AN 
IJHSBCKT Gt, JD IJIAFG AN 
IJBSBHIN HA IJIAPS AN 
IJHSBB11 GE, JE IJIAFT AA 
IJHSBB12 GE, JE IJIAFTA Alf 
IJHSBH13 GC, GE, JC, JE IJIAPT2 AH 
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IJIAFY. AN IJISJCK BC 
IJIANT AM I JI SK IF AL 
IJIANT1 AN IJISKIP AL 
I JI A NV AN IJISKIR AL 
IJIANVL AN IJISKI1 AL 
I JI ARD AM IJISKS AL 
IJIAWR AN IJISKS1 AL 
IJIBLD AJ IJISK1 AL 
IJICMC AH IJISLBK BE 
IJICTL AF IJISMID BB 
IJICTL1 AF IJISNEF BB 
IJIDIC AE IJISNF AL 
IJIDUMY AB IJISNID1 BB 
IJIDV2 AH IJISNL AK 
IJIDV3 AH IJISNBM AM 
IJIEOF AA IJISNRMU BD 
IJIEOF1 AC IJISNRTO BA 
IJIEOV AE IJISOVP BE 
IJIFLG AJ I JI SO V1 BE 
IJIFREE AF IJISOV2 BF 
IJIFRM AE IJISOV2&6 BF 
IJIFXL AA IJISPW AK 
IJIGCH Bt IJISREST AF 
IJIGET BD IJISRFD AK 
IJIGFT1 Bt IJISRON AK 
IJIGNXT BD IJISRTER BC 
IJIGSKB Et IJISSEOF AK 
IJIGSKB1 B~ IJISSF AK 
IJIGSKE Bt IJISSTO AK 
IJIGSKM BD IJISSTRT AK 
IJIGTTT Bt IJISSWL AK 
IJIJCK AD IJISTDL 1 AL 
I JI LA DR AC IJISTDL2 AL 
IJILBK AH IJISTI AK 
I JI LOH AA IJISTK AK 
IJIMXK AA IJISTKW AL 
IJINCD AH IJISTNR BC 
IJINCT AE IJISTO AA 
IJINEF AE IJISTRT AA 
IJINFIT AM IJISTT AK 
IJINID AI: IJISUBPS AA 
IJINRF AM IJISUID BB 
IJINRl'.I AA IJISVR AL 
IJINRTO AB IJISVT AK 
IJIOVCH BF IJISVT1 AK 
IJIOVP AG IJISVW AL 
IJIOV2 AG IJISWC AL 
IJIPRT AA IJISWEOF AM 
IJIRDY AJ IJISWLL AM 
IJIREAD AC, BB IJISWLR A!! 
IJIREST AF IJISWND AF, Al'I, AN 
IJIRNO AA IJISWRT AK 
I JIRON AA IJISWTl'.I BA 
IJIRTER AB IJISXTFD BA 
IJIRZO AA IJISYID BB 
IJISAFIT AM IJISZER AM 
I JI SAFT Al! IJITIC AJ 
IJISANUL AK IJITICR AJ 
IJISASRO AP! IJITNR AD 
IJISBK AA IJITOM AD 
IJISCl'.IC BE IJITRHLD AA 
IJISCTL AF IJITWRU AA 
IJISCTL1 AF IJIWAFT AN 
IJISDV3 BF IJIWFTR BB 
IJISEOV BA IJIWND AA, AF 
IJISERF AP! IJIWRI AJ 
IJISFREE AF IJIWTM AB 
IJISFRM BA IJIWT3 AB 
IJISGDL AK IJIXNF AH 
I JI SGS AL IJIXTFD AB 
IJISICL BA IJIYID AB 
IJISING Al IJIZER AA 
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IJBBGOT KE NTNDPK DF 
IJUNBLK EM NWTKCl!I DF 
ILLEGID GG, JB, JL NXTRK DA 
INACTC DA 
:INCCNT DB 
INCMWR DJ: OFLOEXIT GH, GN, JJ, JL 
INCR DB OFLOOP GK, GP, JN 
INC RFD DF OFLOROUT GK, GP, JN 
INCRKEY cc OFLOSAVE LB 
INDEX GK, GP, Jl!I ORCCW DE 
:IND SKIP FA OTHERR DJ 'I 

INDXWR DE OUT DA, DB, DC, DE, FA, FB, MF 
INICNT Dl OUTRTN LB, MB, NB 
IN:IT4 GK, GP, JN OUTRTNE MB 
:INPUT CK OUTRTN2 NB 
INSERT Cl OUT1 DA 
IN TC CW DF OVFRTN LD, LE 
INTI WR DE 
IOCOl!IPAR MC 
IS LOOP II, LE PASS CK 
ISSHRD DB PCSW NC 

PDPOINT l!IJ 
PDSCHAGN l!IJ 

KAPUT l!lf PD SERR LE 
KEY ROUT GH, GN, JL PDTOTI DF 

PDTRK DZ 
PDUPPTR l!IJ 

LlBELSW cc PD11B DE 
LIMCHK DE PGBN DE 
LOAD Al.TR EK PHASE 1 I.A 
LOlDDTF MJ PHASE4 LD 
LOAD ONE CA PHASES LE 
LO ADP HAS LJ PHASOT LG 
LOAD UP MC, NB POARTN LD 
LOAD USER CE POINT DJ' MB 
LOLil!I l!IH POINT2 l!IH 
LOOP FA POINT4 MB 
LOO POFF FE PREAD NC 
LSTPRDAT l!IK 
LSTRCD DE 
LSTTRK DY RCDCAL DF 

RDEY.CP DJ 
RDLABEL CB 

MISZOK DE RDLST DJ 
l!ODOK l!IE RELOCATE l!IG, MJ 
MOVE NE RETRVE MC 
MOVE DATA CE RETRVU NA 
l!IOVEHR DA RETURN DJ 
l!IOVEID FA RNOBMP DB 
MSGRTN LA, LF, LI, NE JiNODl!P DD 
l!ISGRTNE l!IE JiNUl!IB MH 
l!ISTBI DA ROUT MB 
MTON FA RPSPHASE LJ 

RP STE ST LJ 
RSETFP DG 

ND XE RR LF RSETTF DA 
NDXRTN LF RTNl!ION CB 
NEXT GH, GN, JJ, JL RTV1 NH 
NEXTPHAS l!IH RZERO GB 
NO FI LP RT l!IE RZEROR GM, JM 
NOFULTRK l!IK R21R GG, JH 
NONFIRST FA 
NONSHRD DA 
NORCOl!I FE SAVEFX BN 
NORECFND GJ, GP, JK, Jl!I SCAN l!IG 
NOREM DE SETADR DH 
NORMAL GB, GN, JJ, JL SETCC DG 
NORMLTRK GJ, GP, JM SETCCW l!IJ 
NOSER BN SETLOG l!IJ 
NOS KIP FA SETMAX FA 
NO TC HAIN FE SETl!ISG LG 
NOVERF DG SETNEW l!IH 
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SETPNT DA SUBTCT DG 
SETUPTBL LJ SUPSET1 LJ 
SETUP1 LJ SUPSET2 LJ 
SETUP2 LJ SUPSET3 LJ 
SHARED DE SUPSET4 LJ 
SHRDTRK GK, GP, JM SUP SETS LJ 
SKIP FA SUPSET6 LJ 
SKIP04 NA SVCALL CB 
SKIP OS LA S3330 MH 
SKI POSA LA 
SKIP05B LA 
SKIP06 LH TBLBLD LG 
SKIPOS LA, LE, LB, MA, NB, ND TEST FB 
SKIP OBA NA TESTEOF CB 
SKIP10 NA TESTIND MG 
SKIP12 MA, ND TESTLOAD MG 
SKIP13 MA TESTMOD ME 
SKIP16 LF TESTNORM GG, GM, JH 
SKIP20 LE TESTPDUL DA 
SKIP22 LI TESTSHRD MK 
SKIP22A LI TICRTS GL, JK, JP 
SKIP22B LI TINLOP DA 
SKIP24 LF, LR, NB, NG TIWR DB 
SKIP24A NG TKHLDCHK MC 
SKIP24B NG TSTDASD GL, GR 
SKIP28 LR, NG TSTDVCTP BR 
SKIP32 LR, MC, NG TSTNRF GL, GR, JK, JQ 
SKIP32A MC TSTOUT BJ 
SKIP32B Mt TSTRDLB CA 
SKIP36 LF, LR, NG TSTWLR GR, JK, JQ 
SKIP40 LI, NH 
SKIP42 LI, NH 
SKIP46 LI UNBLFL DA 
SKIP52 LE UNBLREAD GJ' GP, JM 
SKIP54 LH UPDATE LG, NF 
SKIP6C LG UPDTAB DB 
SKIP60 L l!' LH 
SKIP68 Ll!' LR 
SKIP72 LG, I.I VALIDATE DA, DE, GG 
SKIP76 LG VALID KEY MK 
SKIPSO LG VALID MAC DE 
SKIP82 LD VOLSETUP ND 
SKIP88 Lt 
SKIP90 LD 
SMTRK DJ! WRITE MH 
START DG, DH, DK, GG, GM, JR, ,JL WRITELBL cc 
STOA DR DH WRLOOP DH 
STORES GL, GQ WRTMI DA 
STORES1 Gl, GQ, JP WRTTI DA 
STORKL DG 
ST OWN CK 
STPIOA DK XTNPUT LH 
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For explanations and actions to be taken for the various messages, ref er 
to l~ILA~~~£~g IY~!ion~ ~~.§Sg~. 

Note: The second digit of the message number indicates the type of DASD 
file-issuing the message. The file types are: 

2 ISAM file 

6 = Direct access - Input 

7 = Direct access - output 

r-
IMessagelissuing I I 
fNumber !Phase !Chart I Message 
I---+- ---+ 
14201I I $$BOIS021 LC I NO FORMAT 1 LABEL FOUND 
I I $$BOISOA I NA I or 
I INO RECORD FOUND 
14701I I $$BODA021 CD I 
I I $$BODAU1 I CK I 
1----+- -+-
14202I I UBCISOAI NA INO :RECORD FOUND 
I----+-
I 4204I I $$BOIS021 LC I NO FORMAT 4 LABEL FOUND 
I I I I or 
I I I INO :RECORD FOUND 
I 
14206I I $$BOIS02 I LC INC STANDARD VOL1 LABEL FOUND 
I I $$BCISOAI NA I or 
I I I INO EECORD FOUND 
1----+ -+-
14608D IUBODACLI CQ INO RECORD FOUND 
I-
14639D IUEODACLI CQ IUSE:R TRL LBL IS NOT STD. 
I-
14 240I I $$BOIS021 LC I EXTENT OVERLAP ON ANOTHER 
I 
14241I I $$BOIS021 LC I EXTENT OVERLAP ON VTOC 
I 
14243I I $$BOIS021 LC IINV EXTENT HI/LO LI !!IITS 
I I UEORTV1 I NF I 
I- -----+ 
14244A I $$EOIS021 LC IOVE:RLAP ON UNEXPRD FILE 
1----+-
I 4245I IUECIS061 LI !TOO MANY EXTENTS 
I I 
14246I I $$EOIS07 I MA IDISCONT INDEX EXTENTS 
I-
14249I I $$ECIS051 LG !DATA TRACK LIMIT INVALID 
I 
14252I I $$~0IS05 I LE IDISCONT TYPE 1 EXTENTS 

Figure 114. Message Cross-Reference List (Part 1 of 2) 
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----------
tMessagef Issuing I I 
!Number !Phase tCharttMessage 
1----+--- -+-
14254I f$$BOIS051 LG IDSK Y.TN ENTRY TABLE FULL 
I f$$BORTV21 NG I 
I -+----+---+----
I 4261I f$$BOIS011 LA !INVALID DLBL FUNCTION 
I 1$$BORTV11 ND I 
I I I 
14262I 1$$BOIS051 LG INO PRIME DATA EXTENT 
I 1$$BORTV11 ~t I 
1---+· 
14263I 1$$BCIS071 MB !LOAD FILE NOT ·CLOSED 
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-, 
I 
I 

!----+-----+ ----·-----
t 4266I 1$$BOIS051 LF 11 TRACK USER LABEL EXTENT 
1-----+ -+-
14269I 1$$BOIS071 MC !FILE IS OPEN FOR ADD 
I I 
14270I f$$BORTV21 NG 11ST XTNT CD NOT INDX VOL 
1---+ 
14271I 1$$BOIS011 LA IEY.TENT INFO NEEDED 
l-----+------+-----+-----------------------·-------
l 4272I f$$BOIS081 MF !MOD AND DTF INCOMPATIBLE 
1---+ 
14282I 1$$BCIS071 MA !ISAM NULL FILE 
1-- l--------+·------+-----------------
l 4297I l$$Eoiso21 LC IOVLAP EXPIRED SECRD FILE 
I + 
t4298I f $$BOIS021 LC IOVLAP UNEXPRD SECRD FILE 
L----------------------------
Figure 114. Message Cross-Reference List (Part 2 of 2) 
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VSE/Advanced Functions Diagnosis Reference: LIOCS Volume 1, LY24-5209, 
contains a master index to LIOCS Volumes 1, 2, 3, and 4 .• 

ADD function (ISAM) 
add to overflew area 127 
channel program builder 128-140 
end-of-file add 127 
normal add to prime data area 126 
WAITF macro 126 
WAITF macro, detail chart 234 
WRITE NEWKEY macro 127 
WRITE NEWKEY macro, detail chart 238 

add to the overflow area 127,162 
adding records to a file 82,116 
ADDRTR function (ISAM) 

channel program builder 164-187 
end-of-file add 162 
ESETL macro 156 
ESETL macro, detail chart 277 
GET macro 156 
GET macro, detail chart 278 
overflow area add 162 
prime data area add 161 
PUT macro 157 ' 
PUT macro, detail chart 282 
READ KEY macro 157 
READ KEY macro, detail chart 283 
SETL macro 

phase 1, $$ESETL 158 
phase 2, $$ESETL1 159 
phase 3, $$ESETL2 160 
$$ESETL, detail chart 284 
$$BSETL1, detail chart 287 

WAITF macro 160 
WAITF macro, detail chart 292 
WRITE macro 

KEY 162 
KEY, detail chart 297 
NEWKEY 163 
NEWKEY, detail chart 238 

alteration factors 72 
areas, work 77 
asynchronous precessing 115 

relative addressing extensions 71 

B-transients (see logical transients) 
buffering, double 115 

capacity record (RO) 28 
ccw chains 128, 141 
ccws (basic)-, channel program builder 36, 40 
channel program builder, DAM 36 

descriptor byte 37,41 
detail chart 205 
IS MOD 

ADD 128-140 
ADDRTR 164-187 
RANDOM RETRVE 144-147 
SEQNTL RETRVE 151-155 

strings without RPS 38,43 

strings with RPS 39,57 
close DAM, input/output 74 
close ISAM 193 
close ISAM, detail chart 319 
close logic, ISAM 190 
CNTRL macro 

DAMOD 32 
DAMOD, detail chart 202 
DAMODV 36 
DAMODV, detail chart 202 

COCR 79,80 . 
conventions for relative addresses 21, 71 
conversion of relative addresses 21 
cross-reference label list 327 
cylinder 

index 80 
overflow area 78, 
overflow control record 79 

DAM (direct access method) 11 
channel programs without RPS 38,43 
channel programs with RPS 39, 57 
close 74 
device independent support 11 
extent information 71 
logic module macros 29 
open overview 73 

DAM OD 
channel program builder subroutine 205 
CNTRL macro 32 
CNTRL macro, detail chart 202 
FREE macro 32 
FREE macro, detail chart 202 
input/output macros 32 
input/output macros, detail chart 197 
macro 29 
seek overlap subroutine 203 
WAITF macro 31 
WAITF macro, detail chart 198 

DAMODV 
channel program builder subroutine 205 
CNTRL macro 36 
CNTRL macro, detail chart 202 
FREE macro 36 
FREE macro, detail chart 202 
IJIGET subroutine, detail chart 214 
input/output macros 32 
input/output macros, detail ch.art 206 
macro 29 
seek overlap subroutine, detail 
chart 215 

WAITF macro 36 
WAITF macro, detail chart 211 

DASD file protect option 194 
DASD label information 187 
data security indicator 73 
descriptor byte, DAM channel program 

builder 41 
device independent support 11 
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direct access method (DAM) 11 
channel program builder strings 

without RPS 43 
channel program builder strings 

with RPS 39,57 
charts 197 
files 11 
module 29 

double buffering 115 
DSKXTNT table 71 
DTF extensions 

DTPDA 19 
DTFIS 84 
workarea 71 

DTF tables 
DTFDA 13 
DTFIS 

ADD 90 
ADDRTR 108 
LOAD 85 
RETRVE, RANtOM 97 
RETRVE, SEQNTL 103 

DTFPH, DUI 20 
DTFDA macro 12 
DTFIS macro 84 
DTFPH macro, DAM 20 

ENDFL macro LOAt 120 
ENDFL macro LOAD, detail chart 220 
EOF add 127,162 
EOV limits for prime data area 96 
ERREXT option 115 
ERREXT parameter list 
error option extension 
error/status indicator 
J;:SETL macro 

ADDRTR 156 

115 
115 
23,25-28 

ADDRTR, detail chart 277 
RETRVE, SEQNTL 147 
RETRVE, SEQNTI, detail chart 258 

explanation of flowchart symbols 196 
extending a file with ISAM 81,116 
extent informaticn to user, DAM 71 

factor, reconversion 22 
field, sequence link 76 
file additions, ISAM 82 
flowchart l.abels 327 
flowchart symbols 196 
formatting macrc 28 
FREE macro 

DAMOD 32 
DAMOD, detail chart 202 
tAMODV 36 
DAMODV, detail chart 202 
ISMOD, RANDCM RETRVE 143 
ISMOD, RANDOM RETRVE, detail chart 257 

functions 
add records to a file 82 
load or extend a file 81 
random record retrieval 82 
sequential record retrieval 83 

GET macro ISMOD 
ADDRTR 156 
ADDRTR, detail chart 278 
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SEQNTL RETRVE 147 
SEQNTL RETRVE, detail chart 259 

I/O area requirements 75 
I/O areas 75 

add (blocked records) 77 
add (unblocked records) 76 
load 76 
retrieve (blocked records) 77 
retrieve (unblocked records) 77 

ID, reference by (DAM) 21 
IDLOC 22 
independent overflow area 78,117 
index level pointer 76 
indexed sequential access method (ISAM) 75 
indexes 78 

cylinder 80 
master 80 
track 78 

indicator, error/status 23,25-28 
initialization and termination, DAM 71 
initialization and termination 

procedures, ISAM 187 
input/output macros 

DAMOD 32 
DAMOD, detail chart 197 
DAMODV 32 
DAMODV, detail chart 206 

ISAM (indexed sequential access method) 75 
close 193 
close, detail chart 319 
file extension 81 
open overview 189 
rotational position sensing 83 

ISAM macro instructions 
add records to a file 116 
load or extend a DASD file 81,116 
random retrieval 118 
sequential retrieval 118 

ISMOD macro 115 

key, reference by (DAM) 21 

label information, DASD 187 
label list, flowchart 327 
length field, sequence 76 
link field, sequence 76 
LOAD function 

ENDFL macro 
phase 1 120 
phase 1, detail chart 220 
phase 2 121 
phase 2, detail chart 222 

SETFL macro 
phase 1 122 
phase 1, detail chart 224 
phase 2 123 
phase 2, detail chart 226 
phase 3 124 
phase 3, detail chart 227 
phase 3A 124 
phase 3A, detail chart 229 
phase 4 124 
phase 4, detail chart 228 

WRITE NEWKEY macro 125 
WRITE NEWKEY macro, detail chart 230 
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loading or extending a file 81,116 
logical transients 

$$BCISOA 193 
$$BCISOA, detail chart 319 
$$BENDFF 121 
$$BENDFF, detail chart 222 
$$BENDFL 120 
$$BENDFL, detail chart 220 
$$BINDEX 140 
$$BINDEX, detail chart 248 
$$BODACL 74 
$$BODACL, detail chart 217 
$$BCISRP 191 
$$BOISRP, detail chart 307 
$$BOIS01 190 
$$BCIS01, detail chart 298 
$$BOIS02 190 
$$BOIS02, detail chart 300 
$$BOIS04 190 
$$BOIS04, detail chart 301 
$$BOIS05 190 
$$BOIS05, detail chart 302 
$$BOIS06 191 
$$BOIS06, detail chart 305 
$$BOIS07 192 
$$BOIS07, detail chart 308 
$$BOIS08 192 
$$BOIS08, detail chart· 312 
$$BCIS09 193 
$$BOIS09, detail chart 314 
$$BOIS10 193 
$$BOIS10, de~ail chart 317 
$$BORTV1 194 
$$BORTV1, detail chart 322 
$$BORTV2 194 
$$BORTV2, detail chart 325 
$$BSETFF 123 
$$BSETFF, detail chart 226 
UBSETFG 124 
$$BSETFG, detail chart 227 
$$BSETFH 124 
$$BSETFH, detail chart 228 
UBSETFI 124 
$$BSETFI, detail chart 229 
UBSETFL 122 
$$BSETFL, detail chart 224 
$$BSETL (SEQ RTRVE) 149 
$$BSETL (ADDUR) 158 
$$BSETL (SEQ RTRVE), detail chart 264 
$$BSETL (ADDR'IR) , detail chart 284 
$$BSETL1 (SEQ RTRVE) 150 
$$BSETL1 (ADDRTR) 159 
$$BSETL1 (SEQ RTRVE), detail chart 269 
$$BSETL1 (ADDRTR), detail chart 287 
$$BSETL2 (ADDRTR) 160 

macro 
CNTRL 

DAMOD 32 
DAMOD, detail chart 202 
DAMODV 36 
DAMODV, detail chart 202 

DTFDA 13 
DTFIS 84 
DTFPB, DAM 
ENDFL LOAD 
ENDFL LOAD, 
ESETL 

20 
120 
detail chart 

ADDR~rR 156 

220 

ADDRTR, detail chart ·277 

SEQNTL RETRVE 147 
SEQNTL RETRVE, detail chart 258 

formatting 28 
FREE 

DAMOD 32 
DAMOD, detail chart 202 
DAMODV 36 
DAMODV, detail 
RANDOM RETRVE 
RANDOM RETRVE, 

GET 
ADDRTR 156 
ADDRTR, detail 
SEQNTL RETRVE 
SEQNTL RETRVE, 

ISMOD 115 
PUT 

ADDRTR 157 
ADDRTR, detail 
SEQNTL RETRVE 
SEQNTL RETRVE, 

READ 
ID DAMOD 31 

chart 202 
143 
detail chart 

chart 278 
147 
detail chart 

chart 282 
148 
detail chart 

ID DAMOD, detail chart 197 
KEY DAMOD 31 
KEY DAMOD, detail chart 197 

chart 283 
14 2 

257 

259 

263 

KEY ADDRTR 157 
KEY ADDRTR, detail 
KEY RANDOM RETRVE 
KEY RANDOM RETFVE, 
SPNUNB records 33 
VARUNB records 32 

detail chart 

SETFL LOAD 121 
SETFL LOAD, detail chart 224 
SETL 

ADDRTR 158-160 
ADDRTR, detail chart 284,287 
SEQNTL RETRVE 149,150 

250 

SEQNTL RETRVE, detail chart 264, 269 
WAITF 

DAMOD 31 
DAMOD, detail char~ 198 
DAMODV 36 
DAKOD.V, detail chart 211 
ISMOD ADD 126 
ISKOD ADD, detail chart 234 
ISKOD ADDRTR 160 
ISMOD ADDRTR, detail 
ISMOD RANDOM RETRVE 
ISKOD RANDOM RETRVE, 
chart 251 

WRITE 
31 

chart 
142 
detail 

292 

AFTER DAMOD 
AFTER DA MOD I 

AFTER SPNUNB 
AFTER VARUNB 
ID DAMOD 31 

detail chart 
records 35 
records 35 

197 

ID DAMOD, detail chart 197 
KEY DAMOD 31 
KEY DAKOD, detail chart 197 
KEY ISMOD ADDRTR 162 
KEY ISMOD ADDRTR, detail 
KEY ISMOD RANDOM RETRVE 
KEY ISMOD RANDOK RETRVE, 

ADD 127 

chart 
143 
detail 

chart 255 
NEWKEY ISMOD 
NEWKEY ISMOD 
NEWKEY IS!!IOD 
NEWKEY I SMOD 

ADD, detail chart 
ADDRTR 163 
ADDRTR, detail 

chart 238 
NEWKEY ISMOD LOAD 125 

297 

238 

NEWKEY IS!OD LOAD, detail chart 230 
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RZERO DAMOD 31 
RZERO DAMOD, detail chart 197 
RZERO SPNUNB records 36 
RZERO VARONE records 36 
SPNUNB records 33 
VARONE records 33 

macro instructicn (ISAM) 
add records tc a file 82,116 
load or extend a DASD file 81,116 
random retrieval 118 
sequential retrieval 118 

master index, ISAM 80 
message cross-reference listing 333 
modules, direct access method 29 
modules, reenterable 115 
multiple track search 22 

normal add to prime data area 126, 161 

open DAM 71 
general chart 73 

open ISAM 190 
phase .1 .190 
phase 1, detail chart 298 
phase 2 190 
phase 2, detail chart 300 
phase 4 190 
phase 4, detail chart 301 
phase 5 190 
phase 5, detail chart 303 
phase 6 191 
phase 6, detail chart 305 
phase 7 192 
phase 7, detail chart 308 
phase 8 192 
phase 8, detail chart 312 
phase 9 193 
phase 9, detail chart 314 
phase 10 193 
phase 10, detail chart 317 
RPS phase 191 
RPS phase, detail chart 307 

open logic DAM, general chart 73 
open logic ISAM, general chart 189. 
open/close logic DAM 71 
open/close logic ISAM 190 
open 

ISAM RETRVE 
phase 1 194 
phase 1, detail chart 322 
phase 2 194 
phase 2, detail chart 325 

overflew area 77 
cylinder is 
independent 78 
ISMOD ADD 127 
upper limits 96 

parameter list, ERREXT 115 
prime .data area EOV limits. 96 
processing, asynchronous 115 
PUT macro ISMOD 

ADDRTR 157 
ADDRTR, detail chart 282 
SEQNTL 'RETRVE 148 
SEQNTL RETRVE, detail chart 263 
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RDONLY 115 
read cylinder index into storage 140 

detail chart 248 
READ ID macro 

DAMOD 31 
DAMOD, detail chart 197 

READ KEY macro 
DAMOD 31 
DAMOD, detail chart 197 
ADDRTR 157 
ADDRTR, detail 
RANDOM RETRVE 
RANDOM RETRVE, 

READ macro 

chart 283 
142 
detail chart 

SPNUNB records 33 
VARONE records 32 

reconversion factor 22 
record 

capacity (RZERO) 28 
ID returned (IDLOC) 23 
spanned 24,34 
types, ISAM 75 
zero (RO) 28 

reenterable mcdule 115 
reference 

by ID (DAM) 21 
by KEY (DAM) 21 

250 

methods and addressing systems 20 
relative address conversion 21 
relative addressing conventions 20, 71 
requirements for I/O areas 75 
RETRVE functions random (ISAM) 

channel program builder 144-147 
FREE macro 143 
FREE macro, detail chart 257 
READ KEY macro 142 
READ KEY macro, detail chart 250 
WAITF macro 142 
WAITF macro, detail chart 251 
WRITE KEY macro 143 
WRITE KEY ma~o, detail chart 255 

RETRVE function sequential (ISAM) 
channel p~o9r m builder 151-155 
.ESETL macr!:o 47 
ESET~ macro, detail chart 258 
GET aero 147 
GET aero, detail chart 259 
PUT aero 148 
PUT macro, detail chart 263 
SETL macro 

$$BSETL 149 
$$BSETL, detail chart 264 
$$BSETL1 150 
$$BSETL1, detail chart 269 

RETRVE 'open (ISAM) 
phase 1 194 
phase 1, detail chart 322 
phase 2 194 
phase 2, detail chart 325 

returned record ID (IDLOC) 23 
rotational position sensing (RPS) 83 
RPS (rotational position sensing) 83 
RZERO (capacity record) 28 

search multiple tracks 22 
seek overlap subroutines 203,215 
sequence link field 76 

entries 82 
index level pointer format 76 

SETFL macro LOAD 121 
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SETFL macro LOAD, detail chart 224 
SETL macro 'ISMOD 

!DDRTB 158-160 
ADDRTB, detail chart 284,287 
SEQNTL BETRVE 149,150 
SEQNTL BETRVE, detail chart 264,269 

spanned records 
control field 24 
aultisegment 34 
BEAD macro 33 
WBITE macro 33 
WRITE AFTEB macro 35 
WBITE RZERO macro 36 

storage areas 75 
I/O areas 75 
work areas 77 

strings, channel program builder 38,39 
subroutines, detail charts 

DAMOD channel program builder 205 
DAMOD seek overlap 203 
DAMODV channel prog~am builder 205 
DAMODV IJIGET 214 
DAMODV seek overlap 215 

symbols, flowcharting 196 

table, DSKXTNT 71 
termination of DAM 71 
termination procedures 71,187 
track-index 78 
track search, multiple 22 
types of records 75 

VARUNB records 
BEAD macro 32 
WRITE after macro 35 
WRITE. macro 33 
WRITE RZEBO macro 36 

WAITF macro 
DAMOD 31 
DAMOD, detail chart 198 
DAMODV 36 
DAMODV, detail chart 211 
ISM OD 

ADD 126 
ADD, detail chart 234 
ADDRTR 160 
ADDBTB, detail chart 292 
RANDOM RETRVE 142 
RANDOM BETBVE, detail chart 251 

work areas 77 
WRITE AFTEB macro 

DAMOD 31 
DAMOD, detail chart 197 
SPNUNB records 35 
VARUNB records 35 

WRITE ID macro 
DAMOD 31 
DAMOD, detail chart 197 

WRITE KEY macro 
DAMOD 31 
DAMOD, detail chart 197 
ISM OD 

ADDRTR 162 
ADDRTR, detail chart 297 
RANDOM RETRVE 143 
RANDOM RETBVE, detail chart 255 

WRITE macro 
SPNUNB records 33 
VARUNB records 33 

WRITE NEWKEY macro ISMOD 
ADD 127 
ADD, detail chart 238 
ADDRTR 163 
ADDBTR, detail chart 238 
LOAD 125 
LOAD, detail chart 230 

WRITE RZERO macro 
DAMOD 31 
DAMOD, detail chart 197 
SPNUNB records 36 
VARUNB records 36 
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