




















































































































































































































































































































































































































Subsequent action depends on whether cr not flag F is set. 

Flag F indicates that all the events to be waited on are uncompleted 
active I/O events, all of which must be comfleted to satisfy the wAI!. 
In these circuRstances, the events are not waited on in this rrodule; 
instead, the module scans the EVTAE and passes the address of each 
active EV in turn to an internal "check event" subroutine (JW300), which 
calls �I�B�~�D�R�I�C�.� The check event subroutine is described below. 

Flag F Net Set: 

If flag F is not set, the events are waited on in this module before 
being fassed tc IBMDRIO. 

A check is first made to see whether or not an ECBLIST exists. If one 
does not, all the events being waited on are either incomplete non-I/O 
events cr have the EWIP flag set. This means that no more events can be 
completed and the wait is still not satisfied. In these circumstances 
the mcdule dechains the EVTAB elements and branches the the error 
handler (IBMDEBR) to raise the ERROR condition. 

If an ECELIST does exist, a WAITM macro is issued with the ECBLISl as 
parameter. Control returns when anyone of the ECBs addressed from the 
ECBLISl is �c�e�m�~�l�e�t�e�.� The EVTAE is then scanned to find any EV whose £CB 
is now complete, and the internal check event subroutine is called (see 
below). If control returns from the subroutine, the ECELIS! is checked 
again and a further WAIT macro is issued. 

Check Event Subroutine (JW300) 

The check event subroutine calls IBMCRIC to wait on I/O events, or 
IEMDJDS for CISPLAY events. When control returns, the EVTAB element is 
set inactive and complete. 

Note: AT. EVTAB element is set inactive by setting the field that 
contains the address of the associated EV to zero. 

If a chain of EVTAB elements exists for the EV, each EV1AB element in 
the chain is then set complete and inactive. 

When the end of the chain of EVTAE elerrents is reached, the associated 
EV is set comflete and inactive. The module then scans the EVTAB to see 
whether or not there are any other �c�o�r�r�~�l�e�t�e�d� events. This is necessary 
because corrpletion of the first event may have caused entry to an ON­
unit in which other events were set corrplete, either by means of the the 
corrpleticn pseudovariatle or by further WAI! statements. 

The number of events to be waited on is decremented by one each time a 
�c�c�r�r�~�l�e�t�e� active event is found. When this number is reduced to zero 
control is returned to the caller. 

Errcr and Exceptional Conditions 

!he ERROR condition is raised if, at any tirre during the execution of 
and before the completion of the wait, the number of active incomplete 
events is reduced to zero. The type of error raised depends on the why 
the rerraining events cannot be completed. If there are any inactive and 
incomplete events, the error code passed to IBMDERR indicates that the 
WAIT would cause a permanent wait. If there are no inactive, incomplete 
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events, the error code indicates that the WAIT cannot be satisfied owing 
tc EVs having the EWIP flag set. 

Linkage 

Ri = A(PLIST) 
PLIST = A(number of events (N) to be waited on) or high order 

cit = 1 if N is not specified. 
A(event variable) 

A(event variable) 

The last A(EV) in the parameter list is indicated by a '1' in the high 
order bit. 

Calls 

IBMDRIC - Record I/O module. 
IBMDERR - Error handler. 
IBMDJDS - DISPLAY. 

Called By 

CClq:iled code. 
IBMBJWI - WAIT (array events). 

IEMGJWT - WAIT (Single Event) 

Function 

To im~lerr-ent the PL/I WAIT statement. This module is used in systems 
that do not sUFport waits on multiple events. 

Method (chart GJWT) 

The module first checks the parameter list to confirm that only one 
event variable (EV) has been passed. If more than one EV has been 
passed, the rr.odule calls the error handler to raise the ERROR condition. 

If the EV is already complete, or if the nurrber of events to te waited 
on (s~ecified in the PL/I WAIT statement) is less than or equal to zero~ 
an immediate return is made to compiled code. 

The module new tests to see whether or not the event can be waited on. 
If the EV is not active, or if flag EWIP in the EV is set, the module 
calls the error han~ler to raise the ERROR condition. otherwise~ the 
module goes ahead and processes the WAIT. 

For I/C events, the module passes the EV to IBMDRIO, which in turn calls 
the relevant transmitter module to wait on the event and raise any 
errors (see DOS PL/I Transient Library: Program Logic). 

Fer DISPLAY events, the module issues a WAIT macro on the CCB and, on 
completion of the wait, calls IBMDJDS to tidy up the DISPLAY 
environment. 

If control returns from IBMDRIO or IBMDJDS, the module sets the EV 
complete and inactive and returns to the caller. 

Licensed Material -
Property of IBM 

Chapter 9: Miscellaneous Routines 201 



Error and Exceptional Conditions 

The error handler is called to raise the ERROR condition in the 
following circumstances: 

1. More than one EV is passed to the module. 

2. The EV passed to the module is incorrplete and inactive. 

3. The EV fassed to the module has its EWIP flag set. 

Note: EWIP is a flag in the EV which indicates that the event is 
already being waited on and has caused entry to an ON-unit. ~his 
situation can arise if a wait on a farticular event causes entry to an 
ON-unit which contains a wait en the sane event. 

Linkage 

Rl = A(FLIS~) 
PLIST = A(number of events (N) to be waited on) or high order 

bit = 1 if N is net sfecified. 
A(event variable) 

A(event variable) 

The last A(EV) in the parameter list is indicated by a '1' in the high 
order tit. 

Calls 

IEMDRIO - RECORD I/O interface module. 
IBMDJDS - DISPLAY module. 
IBMDERR - Error handler. 

Called By 

CCffpiled code. 
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IBMDKCP - CHECKPOINT/RESTART Interface Module 

Function 

To implement the PL/I CHECKPOINT facility. 

Method (chart DKCP) 

The module establishes a checkpoint by issuing a CHKPT macro 
instruction. Operands for the macro instruction are set up as follows: 

If the device number in the parameter list for IBMDKCP (see "Linkage" 
below) specifies a disk file, a DTFPH is generated and its address is 
set as an operand on the CHKPT macro instruction. The device number is 
contained in the "device characteristic" parameter, which has the form 
" [sysnamel, [device number]". The default values for the sysname and the 
device number are SYS001 and 2400, respectively. 

The "restart address" set on the CHKPT macro instruction is an address 
within IBMDKCP. The purpose of this entry is described under the 
heading "Restart" below. 

Two tables are set up and their addresses are set as operands on the 
CHKPT macro instruction. The first table contains the name of all tape 
files that are open when the checkpoint is taken. The second contains 
verification information for all disk files that are open when the 
checkpoint is taken. Information on the open files is obtained by 
scanning the open file chain. 

The "checkid" parameter in the parameter list for IBMDKCP (see "Linkage" 
below) is a character string variable. The module places a unique 
checkpoint identification in this variable when the CHKPT macro 
instruction has been issued. 

After issuing the CHKPT macro instruction, the module issues a STXIT 
macro instruction to restore PL/I interrupt handling, and then returns 
to the caller. The STXIT macro instruction is necessary because the 
CHKPT macro instruction cancels the previously issued STXIT. 

Restart 

When restart is invoked by means of a JCL statement, the restart routine 
passes control to the address in IBMDKCP that was specified in the CHKPT 
macro instruction. The module resets the program mask to the value it 
had when the checkpoint was established, and issues a STXIT macro 
instruction to restore PL/I error handling. The module then returns to 
the point in compiled code at which the checkpOint was taken. 

Error and Exceptional Conditions 

Errors are handled by passing a fullword binary return code to the 
caller in the address specified in the parameter list. The return codes 
have the following meanings: 

o successful completion 
4 Restart has occurred 
8 Unsuccessful completion (program error) 

12 Unsuccessful completion (I/O error or set-up error) 

Linkage 
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RA = A(PLIST) 
PLIST A(filename string locator) 

A(checkid ret~rn string locator) 
A(device characteristic string locator) 
A(return code) 

~: All the PLIST arguments are optional. 

Called By 

Compiled code. 

IBMDKDM - Dump Bootstrap 

Function 

IIBMDKDM is the bootstrap routine for the transient dump control module 
IBMDKMR, or IBMFKMR in a CICS environment. 

Method (chart DKDM) 

IThe module tests a field in the TCA to determine if the program is 
lexecuting on CICS. If so, a CICS program control LOAD macro is issued 
Ifor the CICS dump control module IBMFKMR, otherwise the module loads the 
Itransient dump control module IBMDKMR. The appropriate module is then 
!called, passing the same parameter list as was passed to IBMDKDM. 

On return from the transient routine, IBMDKDM decides, trom the 
!parameter returned by IBMDKMR or IBMFKMR, which of the two possible 
actions (stop or continue) is required. For "stop", IBMDKDM places the 
appropriate return code in the TCA and branches to the goto code in the 
TCA, passing the address of the dummy DSA and the address of register 14 
in that DSA. For "continue", a normal return is made to the caller. 

Linkage 

R1 = A(PLIST) 
PLIST = A(string locator for dump parameter string) 

A(string locator for the user's dump-identifier) 

Calls 

IBMDKMR - Transient dump control module. 
!IBMFKMR - Transient dump control module - CICS. 

Called By 

Compiled code. 

IBMDKST - SORT Interface Module 

Function 

IBMDKST acts as an interface between the system sort/merge facilities 
and PL/I. In this capacity it serves as a bootstrap to preserve the 
integrity of the PL/I calling program and to set up the correct 
environment for the sort/merge routines. It interfaces with either of 
two SORT/MERGE programs: No. 5736-SMI., or No. 360-SM-483. 
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The module has four entry points and enables the use of two SOR~/MERGE 
user exit Foints E15 and E35. The exit points allow a PL/I routine to 
create and pass records to the SORT/MERGE routine and also to receive 
records after sorting from the routine. 

IBMDRST can be called by any of its four entry points to establish four 
ty~es cf processing. 

IBMBRSTA: Invokes the sort/merge prograrr to sort records from an input 
data set, and write them in sorted sequence onto an output data set. 

IBMBKSTB: Invokes the sort/merge program and specifies the use of user 
exit E15. Using this exit can either sup~ly all the records to be 
sorted or receive records obtained from an input data set and alter or 
delete them from the sort. It can also insert additional records into 
the sort. The sorted records are written directly into an output data 
set. 

IBMBRSTC: Invokes the sort/merge prograrr and s~ecifies the use of user 
exit E35. Invoking this exit can allow the program to either receive 
all the records from the sort and handle any output that is required, or 
examine each sorted record and alter or delete it from the output data 
set. 

~~: Invokes the sort/merge prograrr and specifies the use of user 
exits E15 and E35. The use of these exits is exactly as described for 
IEMDKSTE and IEMDRSTC above. 

Method (chart DKST) 

The actual sorting process is controlled by providing the sort routine 
with the appropriate control information. This is passed as an argument 
list by the PL/I program to IBMDKST. All calls to SORT go through the 
interface module as do all exits invoked by SORT. 

When exit E15 is invoked, the entry point of the procedure to be used as 
the exit routine is passed to SOR~ by IBMDKST. The sort routine then 
invokes this procedure once for each record presented for sorting. A 
character string representation of the record is passed back to the sort 
routine via the interface module. A return code is also passed back to 
indicate whether the exit is to be invoked again or not. 

When exit E35 is invoked, the entry paint concerned is passed in the 
argument list to IBMDKST as described for exit E15 above. The sort 
routine, at the end of the sort cycle, invokes this exit so that the 
sorted records can be presented to the exit routine. The exit is 
entered once for each record sorted. A character string parameter is 
declared in the exit procedure to receive the records passed back by the 
sort routine. A return code is returned to SORT to indicate whether any 
mere records are required or not. 

The exit routines are addressed by the exit code in the DSA. Control 
will return to this code, which will then store the registers belonging 
to SOR~, restore the PL/I registers, and branch to the appropriate exit 
routine interface. Control then returns via register R14 to the Foint 
in IBMDKST immediately following that from which the branch to SORT was 
originally made. 

When the module IBMDRST is called, it saves the contents of register Rl 
and obtains a LSA large enough to hold two nine word save areas" for use 
by routines in IBMDRST, and some workspace. The first of the two 
dynamic save areas (DSA) is for use by the sort/merge routines, and the 
second for use by the exit routines at exits E15 andE35. The second 
save area is addressed back to the first via a normal back chain slot 
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and contains a flag which is recognised by the PL/1 housekeeping 
routines. The back chaining and flagging are required to cater for 
atnorrral termination of a user exit. Such terrrination could happen 
under the following conditions: 

1. The exit procedure terminates due to an error. 

2. The exit procedure executes a GO TO statement naming a procedure at a 
level equal to or higher than the prccedure calling the sort routine. 

Having ottained the LSA, the module then generates a parameter list, 
from the arguments passed to it by the caller. The generated list is 
set u~ in the first DSA so that arguments corresponding to it can be 
passed to the sort routine. ~he list contains the addresses of user 
exits,if specified, and return code for interprogram communication. 

After the parameter list has been set-up, the following actions are 
perforned before a tranch and link is made to the sort/merge program: 

1. The sort module is loaded by the interface module, the amount of 
store being determined from the STORAGE parameter in the OP~ION 
statement passed to IBMDKST. 

2. ~he exit code is stored in the first save area, followed by the 
address of the first save area. Contained in the exit code is an 
error handling routine. 

A word in the implementation defined appendage of the TCA(the word is 
originally set by STXIT) is reset to point to the error handling 
routine, mentioned above, which handles program interrupts for the 
duration of the sort. 

If there is no exit routine, control returns directly to IBMDKST. 
Finally, the program check exit is reset for control to pass to PL/I 
error handling routines if required and a return made to the calling 
progran. When the call to sort is one that does specify an exit 
routine, then on exit froIT sort, the fcllowing actions are performed. 

1. A branch is taken to the exit code in the first save area of the 
interface module. This exit code picks up the address of the first 
save area, saves the registers of SORT, re-establishes the PL/I 
environment and branches to an address in IBMDKST. 

2. The program check exit is reset so that control passes to PL/I error 
handling routines if required. 

3. Paraneters for the exit routines are set from information passed by 
SORT. 

4. On corrpletion of the exit routine, control returns to SOR~ via 
IBMDKST. SORT then, dependent upon the return code it is passed, 
continues ~rocessing as required. 

If abnorwal termination of the exit routine occurs, a flag X'02', set to 
ON in the second byte of the second save area, is recognised ty PL/I 
hcusekeeping routines. In consequence, PL/I housekeeping gives control 
to the interface module IBMDKST which terwinates the sort routine in the 
following rranner. 

If the sort is being terminated at an E35 exit, the interface module 
returns control to SORT with a return code of 4 to see if any sorted 
records remain for output. If such is the case, SORT returns control, 
and the address of the next sorted record, to IEMDKST. In consequence, 
IBMDKST continues to return to SORT with a return code of 4, until SORT 
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has passed the address of every outstanding record. When this 
circumstance prevails, IEMDKST returns to SORi with a return code of 8 
tc terrrinate that routine. 

If the sort is being terminated at an E15 exit, no further records are 
passed tc the SORT program, and termination proceeds as described above 
for the E35 exit. 

Control then passes tack to the housekeeping routine. 

~~: If the SORT/MERGE program No.5736-SM1 is used, then there is no 
need tc terminate the SORT routine in the manner described above. 
Instead, IEMDKST merely returns control to SORT with a return code of 16 
tc ter~inate that routine. Control will then pass back to the 
hcusekeeping routine. 

Error and Exceptional conditions 

Return is made to caller via the Link Register with a special return 
code value (8). 

Linkage 

Ri 
PLIST 

Calls 

= A(PLIST) 
= A(Sort control statement string locator) 

A(Record control statement string locator) 
A(OFtion control statement string locator) 
A(PL/I procedure to be invoked as an E15 exit) 
A(PL/I procedure to be invoked as an E35 exit) 
A(Inpfil control statement string locator) 
A(Outfil control statement string locator) 

SORT/MERGE program Exit routines. 

Called By 

Ccmpiled code. 
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APPENDIX A: LIST OF MODULES 

The following list of modules is arranged in alphabetical order of the 
last three letters of the module nane. This ordering is used to save 
the reader the trouble of remembering whether the module is prefixed 
with IBMB or IEMD. 

Name 

IEMBAAH 
IBMBAIH 
IBMEAMM 
IBMBANM 
IBMBAPC 
IBMBAPF 
IEMBAPM 
IBMBASC 
IEMEASF 
IBMBAYF 
IEMBBBA 
IBMBBBN 
IEMBBCI 
IBMBBCl< 
IBMBBCT 
IBMBBCV 
IBMEBGE 
IBMBBGC 
IEMBBGF 
IBMBBGI 
IEMBBGK 
IBMBBGS 
IBMBBGV 
IBMBCAC 
IEMBCEB 
IBMBCBC 
IBMBCBQ 
IBMBCCA 
IBMBCCB 
IBMBCCC 
IBMECCQ 
IBMDCCS 
IEMBCE 
IBMBCGP 
IEMBCGQ 
IBMBCG'I 
IEMBCGZ 
IBMBCH 
IEMECK 
IBMBCM 
IEMBCO 
IBMBCP 
IEMBCR 
IBMBCT 
IEMECU 
IBMBCV 
IEMBCW 
IBMBCY 

Function 

ALL, ANY (simple and interleaved arrays) 
Indexer for interleaved arrays 
Structure mapping 
STRING built-in function 
PROD (arrays with fixed point integer elements) 
PROD (arrays with floating point elements) 
STRING pseudovariable 
SUM (arrays with fixed-Foint elements) 
SUM (arrays with floating-point elements) 
POLY built-in function 
AND, OR operations (byte-aligned bit strings) 
NC~ operation (byte-aligned bit strings) 
INDEX (character strings) 
Concatenate, REPEAT (character strings) 
~RANSLATE (character strings) 
VERIFY (character strings) 
BaaL (bit strings) 
Compare (general bit 
Assign (byte-aligned 
INDEX (bit strings) 
Concatenate, REPEAT, 
SUBSTR SI.D 
VERIFY (bit strings) 

strings) 
bit strings) and Fill (general bit 

strings) 
General Assign (bit strings) 

Conversion director (arithmetic to .character) 
Conversion (bit to bit) 
Conversion (bit to character) 
Conversion (bit to pictured character) 
Conversion director (character to arithmetic) 
Conversion (character to bit) 
HIGH, LCW, Assign (character strings) 
Conversion (character to pictured character) 
String conversion director bootstrap 
Conversion (fixed decimal - free decimal - float - fixed 
Check input (pictured decimal) binary) 
Check input (pictured character) 
Table of powers of ten 
Set a subfield of a complex number to zero 
Conversion (fixed binary - float - free decimal) 
Conversion (fixed decimal - free decimal - fixed decimal) 
Conversion (pictured decimal to packed decimal) 
Conversion (packed decimal to pictured decimal) 
Conversion (bit to fixed binary or float) 
Conversion (fixed binary or float to bit) 
Conversion (decimal constant to packed decimal) 
Conversion (binary constant to float) 
Conversion (packed decirr.al to E format) 
Conversion (packed decimal to F format) 
Conversion (fixed binary to fixed binary and float to 

float) 
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Size 
(approx) 

390 bytes 
100 bytes 

1760 bytes 
1630 bytes 

580 bytes 
370 bytes 

1230 bytes 
420 bytes 
330 bytes 
380 bytes 
520 bytes 
400 bytes 
200 bytes 
610 bytes 
770 bytes 
210 bytes 
660 bytes 
240 bytes 
390 bytes 
350 bytes 
890 bytes 
330 bytes 
420 bytes 
700 bytes 
350 bytes 
220 bytes 
240 bytes 
520 bytes 
420 bytes 
270 bytes 
410 bytes 
340 bytes 
720 bytes 
870 bytes 
200 bytes 
140 bytes 
300 bytes 
480 bytes 
370 bytes 
810 bytes 

1080 bytes 
490 bytes 
400 bytes 
670 bytes 
780 bytes 
670 bytes 
490 bytes 
250 bytes 
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IBMDEFL 
IBMEEOC 
IBMBEOL 
IEMEERC 
IBMDERR 
IBMDEVO 
IBMDIEC 
IEMDIEF 
IBMDIEF 
IEMDJDS 
IBMDJD'I 
IEMDJDY 
IBMDJDZ 
IEMDJTT 
IBMBJWI 
IEMDJWT 
IBMGJW'I 
IEMDKCP 
IBMDKDM 
IEMDKST 
IBMBMAl 
IBMBMAS 
IBMBMAX 
IEMEMAY 
IBMBMBI. 
IBMBMES 
IBMBMBX 
IBMBMBY 
IBMBMCL 
IEMBMCS 
IBMBMDL 
IEMEMDS 
IBMBMDX 
IEMEMDY 
IBMBMGl 
IBMBMGS 
IBMBMGX 
IEMBMGY 
IBMBMHL 
IEMBMHS 
IBMBMHX 
IEMBMHY 
IBMBMIl 
IEMBMIS 
IBMBMJL 
IEMEMJS 
IBMBMKL 
IEMEMKS 
IBMBMKX 
IEMBMKY 
IBMBMLL 
IBMBMLS 
IBMBMMI 
IBMBMMS 
IBMBMOD 
IEMBMPU 
IBMBMPV 
IEMBMQU 
IBMBMQV 
IEMBMRU 
IBMBMRV 
IBMBMRX 
IBMBMRY 
IEMEMUD 
IBMBMVU 

FLew option 
ON-code 
eNIOC built-in function 
CHECK system action 
Error handler 
Event Variatle operations 
Interlanguage housekeeping 
Interlanguage housekeeping 
Interlanguage housekeeping 
DISPLAY 
DA'IE tuilt-in function 
DELAY 
DISPLAY ~ithout EVENT 
TIME built-in function 
wAIT (array events) 
WAIT (multiple events) 
wAIT (single event) 
Checkpoint/restart interface 
Dump bootstrap 
SORT interface 
SCRT (long float real) 
SQRT (short float real) 
SQRT (short float complex) 
SQRT (long float complex) 
EXF (long float real) 
EXP (short float real) 
EXP (short float corr.plex) 
EXP (long float complex) 
ERF, ERFC (long float real) 
ERF, ERFC (short float real) 
LOG, LOG2, lOGi0 (long float real) 
LOG, LOG2, LOGI0 (short float real) 
LOG (short float complex) 
LOG (long float complex) 
SIN, SIND, COS, CCSD (long float real) 
SIN, SIND, COS, COSD (short float real) 
SIN, SINH, COS, COSH (short float complex) 
SIN, SINH, COS, COSH (long float complex) 
TAN, TAND (long float real) 
iAN, iAND (short float real) 
TAN, TANH (short float complex) 
TAN, 'IANH (long float complex) 
SINH, COSH (long float real) 
SINH, COSH (short float real) 
TANH (long float real) 
TANH (short float real) 
ATAN, ATAND (long float real) 
ATAN, ATAND (short float real) 
ATAN, ATANH (short float corr.plex) 
ATAN, A'IANH (long float complex) 
ATANH (long float real) 
ATANH (short float real) 
ASIN, ACOS (long float real) 
ASIN, ACOS (short float real) 
ADD (fixed decimal real or complex) 
MULTIPLY (fixed tinary complex) 
MULTIPLY (fixed decimal corrplex) 
DIVIDE (fixed binary complex) 
DIVIDE (fixed decimal complex) 
ABS (fixed binary complex) 
ABS (fixed decimal corr.plex) 
ABS (short float complex) 
ABS (long float complex) 
Shift and assign/load (fixed decimal real) 
Multiplication and Division (fixed binary complex) 

210 Licensed Material - Property of IBM 

1200 byt€s 
220 bytes 
160 byt€:!s 
490 bytes 

1500 bytes 
16 bytes 

500 bytes 
910 bytes 

1000 bytes 
740 byt.es 

80 bytes 
130 bytes 
590 byt€s 
15C bytes 
390 bytes 
800 bytes 
220 bytes 
820 bytes 
140 bytes 

1440 bytes 
170 bytes 
170 bytes 
290 bytes 
300 bytes 
460 bytes 
260 bytes 
140 bytes 
140 bytes 
640 bytes 
410 bytes 
340 bytes 
260 bytes 
230 bytes 
230 bytes 
390 bytes 
310 bytes 
310 bytes 
370 bytes 
320 bytes 
260 bytes 
230 bytes 
230 bytes 
240 bytes 
160 bytes 
260 bytes 
200 bytes 
470 bytes 
360 bytes 
260 bytes 
260 bytes 
260 bytes 
180 bytes 
350 bytes 
260 bytes 
290 bytes 
290 bytes 
280 bytes 
460 bytes 
580 bytes 
210 bytes 
540 bytes 
120 bytes 
130 bytes 
360 bytes 
290 bytes 
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IBMBMVV 
IBMBMVW 
IBMBMWX 
IBMBMWY 
I~MBMXL 
IBMBMXS 
IBMBMXW 
IBMBMYL 
IBMBMYS 
IBMBMYX 
IBMBMYY 
IBMDOCL 
IBMBPAF 
IBMBPAM 
IBMBPGO 
IBMDPGR 
IBMDPIR 
IBMDPJR 
IBMDPOL 
IBMDPOV 
IBMBPRC 
IBMDRIO 
IBMBSAI 
IBMBSAO 
IBMBSBO 
IBMBSCI 
IBMBSCO 
IBMDSCP 
IBMDSCV 
IBMDSDI 
IBMDSDJ 
IBMDSDO 
IBMDSED 
IBMDSEE 
IBMDSEH 
IBMDSEI 
IBMDSEO 
IBMBSFI 
IBMBSFO 
IBMDSII 
IBMDSIO 
IBMDSIS 
IBMDSLI 
IBMDSLJ 
IBMDSLO 
IBMBSMW 
IBMBSPI 
IBMDSPL 
IBMBSPO 
IBMDSTF 
IBMDSTI 
IBMDSXC 
IBMBTOC 

IDFHPL1I 

Multiplication and Division (fixed decimal complex) 
Multiplication (long and short float complex) 
Division (short float complex) 
Division (long float complex) 
Integer exponentiation (long float real) 
Integer exponentiation (short float real) 
Integer exponentiation (short and long float complex) 
General exponentiation (long float real) 
General exponentiation (short float real) 
General exponentiation (short float complex) 
General exponentiation (long float complex) 
OPEN/CLOSE bootstrap 
Controlled variable management 
AREA management 
Reset CHECK enablement 
Storage management 
Program initialization from system 
Program initialization from caller 
overlay space saving module 
Overlay 
Return code module. 
Record I/O interface module 
Input conversion director (A, P, and B formats) 
output conversion director (A format) 
Output conversion director Ccharacter-P and B formats) 
Input conversion director CC format) 
Output conversion director (C format) 
COpy 
Conversion fix-up bootstrap 
Data-directed input 
Data-directed input 
Data-directed output 
Edit-directed I/O housekeeping 
Edit-directed combination mOdule 
Edit-directed combination subset module 
Edit-directed input. 
Edit-directed output 
Input conversion director (F and E formats) 
Output conversion director (F and E formats) 
GET FILE initialization 
PUT FILE initialization 
GET or PUT STRING initialization 
List-directed input 
List-directed input 
List-directed output 
Missing output width module 
Input conversion director (P format) 
PAGE, LINE, and SKIP 
Output conversion director (P format) 
stream input transmitter 
stream print F-format transmitter 
X and COLUMN format items 
COMPLETION pseudovariable and Event variable assignment 
CICS initialization bootstrap 

660 bytes 
120 bytes 
100 bytes 
100 bytes 
140 bytes 
140 bytes 
410 bytes 
160 bytes 
150 bytes 
260 bytes 
270 bytes 
240 bytes 
150 bytes 
540 bytes 

40 bytes 
610 bytes 
420 bytes 
330 bytes 

8 bytes 
110 bytes 

40 bytes 
280 bytes 
420 bytes 
130 bytes 
400 bytes 
300 bytes 
290 bytes 
230 bytes 

90 bytes 
2090 bytes 
2090 bytes 
1210 bytes 
1050 bytes 
1420 bytes 

880 bytes 
440 bytes 
210 bytes 
240 bytes 
210 bytes 
420 bytes 
330 bytes 
350 bytes 

2220 bytes 
2070 bytes 
1610 bytes 

340 bytes 
370 bytes 
~30 bytes 
290 bytes 
440 bytes 
190 bytes 
440 bytes 
130 bytes 
100 bytes 
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APPENDIX B: LIST OF LIBRARY MACRO INSTRUCTIONS 

Name 

IBMBXCH 

IIBMBXCIC 

IBMBXDBG 

IBMBXDBL 

IBMBXDBM 

IBMBXDC 

IBMBXDD 

IBMDXDM 

IBMBXDP 

IBMBXEC 

IBMBXER 

IBMBXET 

IBMBXFLT 

IBMBXEV 

IBMBXFV 

IBMDXGC 

IBMBXGV 

IBMBXIC 

IBMBXIN 

IBMBXIOS 

Function 

Chains a specified element to a specified chain. 

Map of CICS appendage 

Debug macro. 

Debug macro. 

Debug macro 

Dechains a specified element. 

Provides a DSECT map of the Data Element Descriptor (OED). 

Provides a description of the options for the dump modules 
and a description of the dump control routine's Dynamic 
Storage Area (DSA). 

Provides a description of the picture part of the Data 
Element Descriptor (DED). 

Gives the code required by routines which raise CONVERSION 
or set up information for data conversion conditions. 

Provides DSECT maps of the following blocks: 

Dynamic Storage Area (DSA). 
Dynamic On Control Block (ONCB) 
Static On Control Block (ONCB) 
Diagnostic File Block (DFB). 
Dump Block (DUB). 
Dynamic storage Area (DSA) for IBMDERR. 
Interrupt Control Block. 

Generates the message text modules. 

Provides DSECT maps of the heading for the flow statement 
table and for the meanings of the bits in the flag byte of 
each statement number entry. 

Provides a DSECT map of an Event Variable (EV). 

Frees a Variable Data Area (VDA). 

Contains the GOTO code that is copied into the TCA by 
module IBMDPII. 

Gets a Variable Data Area (VDA) and returns its address. 

Initializes two adjacent chain fields to zero for use by 
macros IBMBXCH and IBMBXDC. 

Performs the initialization functions required by a library 
module. 

Provides a DSECT map of the Request Control Block and the 
parameter list for record I/O statements. 
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IBMBXKY 

IBMBXLB 

IBMBXML 

IIBMBXPL 

IIBMBXPLC 

IBMBXRRI 

IBMBXRRT 

IBMBXRT 

IBMBXRWS 

IBMBXSIO 

IBMBXSY 

IBMBXTAB 

IBMBXVKD 

IBMBXVRD 

IBMBXWT 

IBMDXCOM 

IBMDXDGT 

IBMDXDTF 

IBMDXFCB 

IBMDXOSA 

IBMDXTA 

Checks the key given in the KEYFROM or KEY option for 
regional files and converts it into the "search address" 
for the record. For Regronal(3) files the macro also moves 
the key to the buffer to tne buffer area. 

Defines all symbolic register and offset names and provides 
DSECT maps of the Task Communications Ar~a (TCA), library 
workspace (LWS), and the On Communications Area CONCA). 

Moves any number of bytes from one area to another. 

Map of the DOS PLSTART parameter list·. 

Map of the CICS initialization parameter list. 

Provides a record checking table for reference in library 
modules. 

Generates code to set up the registers for record checking 
or generates an offset table for use in record ckecking 

Provides the code necessary to return trom a library module 
to a caller.' 

Defines the workspace of all record I/O transmitters to 
enable them to pass information to the record I/O error 
modules. 

Provides a DSECT map of the Stream I/O Control Block 
(SIOCB) • 

Provides a DSECT map of the Symbol Table. 

Provides a DSECT map of the tab table. 

Provides a DSECT map of the Key Descriptor. 

Provides a DSECT map of the Record Descriptor. 

Provides DSECT maps of an EVTAB element. 

provides a DSECT map of the DOS communication region. 

Debug macro. 

Provides a DSECT map of the Define The File Block (DTF). 

Provides a DSECT map of the File Control Block (FCB). 

Defines a DSECT for Open/Close workspace. 

Provides a DSECT map of the implementation defined 
appendage of the Task Communications Area (TCA). 

Licensed Material - property of IBM Appendix B: List of Library Macro Instructions 213 



APPENDIX C: REACTIVATION OF DEBUGGING MACRO INSTRUCTIONS 

The program listings of many library modules contain debugging macro 
instructions which were used during the development of the library. The 
release version of the library does not contain any instructions 
corresponding to these macro instructions; the debugging facilities 
that they provide are therefore normally inactive. This appendix 
describes how the debugging macro instructions can be reactivated. 

Debugging Facilities 

The facilities provided by the debugging macro instructions are as 
follows: 

1. Module trace: This facility is provided by macro instruction 
IBMBXDBM, which is included once in every library module. When the 
instruction is executed it causes the 5th, 6th, and 7th letters of 
the module name to be entered in a push-down stack, thereby 
providing confirmation that the module has been entered. The push­
down stack holds the names of the last twelve modules entered. 

2. Label Trace and General Register Dump: This facility is provided by 
macro instruction IBMBXDBG. When this macro instruction is 
expanded, it generates a label of the form DBXYZnn, where X, Y, and 
Z are the 5th, 6th, and 7th characters of the module name, and nn is 
a numeric value unique to the particular appearance of the macro 
instruction. When the macro instruction is executed, it stores this 
label in a trace table. Optionally, the contents of specified 
registers can be stored in the trace table following the generated 
label. 

3. Bit setting: This facility is provided by macro instruction 
IBMBXDBG as an alternative to the label trace facility. Wheu the 
macro instruction is executed, it sets a bit in a known position in 
a bit table, thereby providing confirmation that control has passed 
through the section of code containing the macro instruction. 

The debugging information generated by these macro instructions is 
stored in a table known as BUGTAB. storage for this table is obtained 
at program initialization by macro instruction IBMDXDGT. 

The debugging facilities are controlled by operands on a "debugging 
level ft macro instruction: IBMBXDBL. This macro instruction appears at 
least once in every module that contains other debugging macro 
instructions. It has the following format: 

lNILI, 
IBMBXDBL LEVEL=tBITI, REG1=n, REG2=m, TYPE=CHANGE, PHASE=IDEV I 

ILABI. I RELEASE I 
IREGI 

The operands are optional and can be coded in any order. The default 
values are: LEVEL=BIT, REG1=13, REG2=11, PHASE=RELEASE. 

LEVEL=NIL causes macro instruction IBMBXDBG to generate no executable 
instructions. 
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LEVEL=BI~ selects the bit-setting facility ~rovided by macro instruction 
IEMEXDBG. 

LEVEL=LAB selects the label trace facility ~rovided by macro instruction 
IEMBXDBG. 

LEVEL=REG selects the label trace facility with the general register 
dump o~tion. Registers REG1 through REG2 are dumped. 

If an IBMBXDBL macro instruction a~~ears more than once in a library 
mcdule, TYPE=CBANGE is coded on the second and subsequent appearances. 

PHASE=RELEASE deactivates all the debugging facilities. This option 
overrides all ether options. 

Reactivati~he debugging nacro instructions 

In order to reactivate the library debugging facilities you will require 
a source module for each module that you wish to reactivate, source 
modules for modules IBMDPIR (PL/I resident library) and IBMDPII (PL/I 
transient litrary), and a library macro library. 

The source modules must be modified as follows: 

1. Locate the IBMBXBDL macro instructions in modules IBMDPIR and 
IBMDPII and change the PHASE operand to PHASE=DEV. ~his is 
necessary to obtain storage for the BUGTAB. 

2. Locate the IEMBXDBL macro instructions in the modules whose 
debugging facilities you wish to reactivate, change the PHASE 
o~erand to PHASE=DEV, and code the LEVEL operand for the required 
debugging facility. 

The modified modules must no~ be reasserebled and link-edited onto the 
appropriate system library. The following methods are suggested. 

For modules of the PL/I resident library, reassemble the module and 
catalog it onto the relocatable library with a new, unique, name. 
Specify the new name on an INCLUDE statement in the link edit step of 
your PL/I test program; since the entry point names of the modified 
module are unchanged, references to there- will be resolved to the 
medified module rather than to the unmodified module. 

For modules of the PL/I transient library, the name of the modified 
module cannot be changed, since the modules are loaded by name. It is 
therefore necessary to rename the unmodified version of the module on 
the core image library, and then to link edit the modified version onto 
the core image library. 

The modules can now be executed by means of·a PL/I prograKo. 

Recovering the debugging information 

The information in the BUGTAB is recoverable only in a dump. Your test 
progran must therefore produce a durrp at the required point in its 
execution. 

The BUGTAB is located immediately after the program management area, and 
its address is located in field TBUG in the TCA. Field TBUG is at 
offset 3C (hexadecimal) from the start of the TCA. Module trace 
information is located at 'the start of the BUGTAB. Each module name in 
the trace table is prefixed by a number between 1 and 12. Modules 1 
through 6 are at the start of the BUGTAB; modules 7 through 12 are 
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irrrrediately before the start of the BUGTAB. Module 1 is always the most 
recently entered module. 

If LEVEL=LAB or LEVEL=REG has been coded on an IBMBXDBL macro 
instruction, the label trace will appear in the BUGTAB as a series of 
labels of the form DBXYZnn, where X, Y, and Z are the 5th, 6th, and 7th 
characters cf the module name, and nn is a numeric value unique to a 
particular appearance of an IBMBXDBG macro instruction. The macro that 
has generated the particular label can be found by examining the program 
listing of the reassembled module. 

If LEVEL=REG has been coded, each label in the BUGTAB is followed by a 
dump of the contents of the registers specified in the REG1 and REG2 
operands. 

If LEVEL=BIT has been coded, then each IBMBXDBG macro instruction will 
set a specific bit in the BUGTAB when it is executed. The particular 
bit set by IBMBXDBG is referenced by a note in the macro expansion. A 
typical note appears as: 

SET BIT 2 IN BYTE 0 OF FIELD EZJDS OFFSET HEX 136 FROM BI~-TAB 

The bit table (BIT-TAB) starts at the first fullword boundary after 
character string 'BIT TAB' in the BUGTAE. 

216 Licensed Material - Property of IBM 



Part 2: Flowcharts 

The chart references for the flowcharts in this part are derived from 
the last four letters of the module name; for example, the flm',chart 
for module IBMDERR is on chart DERR. The charts are arranged in 
alphabetical order of the last three letters of the chart reference. 
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IBMBAMMA IBMBAMMB IBMBAMMC IBMBAMMD 
····Al •• •• •••• • •••• A2......... • ••• A3......... • ••• AII ••••••••• 

• STRUCTURE. " MAPPING PLII • • MAPPING COBOL •• • 
: LENGTH ENTRY : : ALGORITHM: : ALGORITHM: : REFER MAPPING : 

··· .. ··[:~-------:~~::r:::::::----------:::::~L::::-------____ ::::::r .. ··. 
: •••• B2 ••••••••• : · . : HOUSEKEEPING : · . ................. 

~-----------l j ... . .. 
Cl •• C2 •• 

. * *. .• *. o •• ENTRY A OR •• AID •• TEST ENTRY •• B 

L
---.. D 1 •• -----.. peINT •• ---

*. .• *. .• 
*..* *... ••••• *. .• • ..• 

• UII ..A .C 
• • F~. L>:~:.. j 

• • Ell • . . .... 
··02·.····· . . 

• SET SWITCH TO. 
• COBOL • . . . . ........... 

"010 1<---------
·····E2· •• ••••••• · . · . • GET VOA • · . · . ................. 
:~i;· .->j · . .... 

i'lMOI2 ····.F:.!· .•..••.•• · . • ZERO 2 WOROS • • 
• STORE SO PTa • · . · . ................. 

j ... 
••••• Gl.......... G2 •• 
• SET OP OUMMY • • • • • 
• ADD FOR AI. 'lES •• ONL Y 1 •• 
• BASE EL .<--------. . ELEI!ENT 1 •• 

STRUCTURE • •• •• • *... ................. . ... 

.' . 
C5 o • 

• "END OF •• 
.' MINOR •• YES ----------------------------> •.• ::~UCTUR~.: ••• ---~ .. .. . .... 

0NC 002 • 

••• 0 1 · CII' '01 • • • 
: 05 0 .-> • . ... 

MM050 .'. 
05 •• 

.• * . 
•• BASE •• YES 

•• ELEMENT? • '---l .. .. 
*. . • .. .. . .... 

.NC .02 • 1 · .:~ . 
• 0. 

E5 •• .. .. 
r-----------!:~·: :. · ~::r::; .:: · 

I:!MO:~ ••• F4 •• ooo ••• o. F5··· •. 
• STACK SO P1'R • • • '. 
• OFFSE'I 0 YES •• MINOR o. 
• MAX ALIGNMENT .<--------o.STRUCTURE HAS.' 
'DIML'fY ACC LEN • '. DIMS? .0 · -. ... . ................. . .. . 

oNC 

L _______ ;;~;~----> r------"-----------------------------------------

Chart BAMM. 

·····H2·········· · . • INCREMENT VOA • 
• STAC)( PTR .. OR , 
• NEXT LEVEL • · . ................. 
:~i;' .->j · . .... 

MM032 ·····J2·········· • LENGTH ACC" • 
• POSN • 
• VALUEISTRING • 
• OVERLAY) ZERO • 
• POSN VALUE • ................. 

"",l:~:: .-> 1 <-------------------------------------------------------------
····.J{2· ••• ·••••• I • • : EliiE~Xloo : ______________________________ _ 
: ENTRY : ................. 

Structure mapping (part 1 of 4) 
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Chart BAMM. 

..... 
*02 * 
* *A~' . 

MM010 1 ·····Al·········· * GET * 
'DIMENSIONALITY * 
• ALIGNMENT • 
'LENGTH FROM ADD' · . ................. 

I .' . 
III '. .' '. 

NO .' '. 
---'. LENGTH ZERO ?' 

*. .' . .' '. .' r ·.·.·Cl·········· · . • GET STRING OR • 
• AREA LENGTH • 
• FROM SO • · . ................. 

:::::-----'1 ·· .. ·D~·.· ... ···. • INCREMENT • 
• LENGTH TO • 
• ALIGNMENT • 
: REQUIREMENT : ................. 

I . ' . 
E2 '. .' '. 

NO .' HAS EL '. 
---'. DIMENSIONS OF.' 

'. ITS OWl~ 1.' 
'. .' ' .. ' r 

••••• F:l •• • ••• • ••• 
• CALC 'STORE • 
'MULTIPLIERS FOR' 
• ITS OWN • 
:DIMENSION IN SO: ................. 

I . '. 
G:l '. 

. ' e. 
• 'MULTIPLIER '. YES 

'. TOO LARGE ? • '---l '. .' .. .. 
' . . ' ..... r ::~l: 

·····Hl·········· • CALC PARTIAL • 
'AO-VO FOR THESE' 
• DIMENSIONS' • 
: STORE IN SO : ................. 

I . '. 
J:l *. 

. ' *. 
" AO-VO TOO', YES 

• , LARGE? • *---~ 
*. .' 

" " ' .• * ••••• 
'NO *03 * 

----------> 1 · .:1' 
MM110 ,'. 

Kl '. • •••• K3 •••••••••• 
, • • , 'CALC AMOUNT BY • 

.' '. PL/1 • WHICH PAD CAN • 
" COBOL 1 •• -------->. BE REDUCED' .--> 

• , , • • ACD TO OFF SET • 
*. .' • • ' . . ' ................ . 

'YES l ____________________________________ _ 

Structure mapping (part 2 of 4) 
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--~~~;~------! 

·····A4·· •. ····.· • STORE PARTIAL • 
'AO-SO IN SO ADD' 
• EL LENGTH TO • 
• ACCUMULATOR • · . ................. 

1 
: •••• 84 ••••••••• : 

• INCREMENT SO • 
• PTR TO NEXT • 
• ENTRY • · . ................. 

j 
.' , 

C4 " 
• 'ENO OF " 

" STRUCTURE '. NO 
'. TO BE MAFPED • '---t 

" 1 " '. .* * .. ' ••••• 
'YES '01 • .... 1 · K2' '02 • • • 

• 04 .-> • · . .... 
MM230 .'. 

04 '. .' '. ,'CONTAINING '. YES 
'. STRUCTURE •• ---

" MAJOR 1 .' 
'. .* ' .. ' r .' . 

E4 " .' '. •• '. PLI 
•• CCBOL 1 •• --> .. .' .. .. 

* ..• r .' . F4 ., 
•• IS •• 

NO ,'CONTAINING •• 

l-.--.' STRUCTURE •• 
'. OIMNED .' '. . . ••••• * ..• 

• 04 • .YES 

.. :::" (---------
·····G4·········· • GO BACK 1 VOA • 
• LEVEL GET • 

CONTAING • 
STRUCTURE • 

• DIMLTY • . ............... . 
I ... HII '. .. .. 

.' '. YES 
'. ZERO OIMLTY 1 •• ---t *. .• 

•. .* 
*. .• • •••• r ::~l: 

·····JII···.······ · . • GET STACKED • 
·OIMENSIONALITY • · . · . ................. 

j 
. .. 

KII '. .• *. 
" HAS IT ., NO 

•• DIMENSIONS OF, .---~ 
•• ITS OWN ?' ., ,. .. ' .. . .... 

'YES '03 • 

~ 
• J2' .. 

• ..... 
·03 • 
• A2' .. . 
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..... 
·03 • 
• 1.2· •• . 
1 -------------------------~ 

·····A2·.······.· .CALC ALIGNMENT • 
• PADDING BETWEEN. 
• DIMS OF MINOR • 
• STRUCTURES • · . ................. 

j 
··.··B2· •. ····· •. • CALC , STORE IN. 
• SD MULTIPLIERS • 
• FOR MINOR STR'S. 
• OWN DIMS • · . ................. 

~r. 1 
:.~> ·l<----------l 

"""10 ••• ..... Cl.......... C2 .. 
•• •• ". *. 
•• IJlM8ERRB.. YES •• MULTIPLIERS •• 
•• RAISE ErROR •• ---.. TOO LARGE 1 •• .. .. .. .. .. .. .... ••••••••••••••••• * .. * r ·····02· •.... ·· .. • CALC PARTIAL • 

• AO-VO FOR 'IHESE. 
• DIMS ADD TO • 
• Ao-va IN so • · . 

~:~~: ·1<----------\ ....... ·r··· .. · 
MM'I20 ••• ..... El.......... E2 .. 

•• •• ". *. 
•• IBJIIBERRB.. YES •• AO-VO TOO •• 
•• RAISE ERROR •• -----.. LARGE? •• •• •• *. .* 
•• •• *"". ••••••••••••••••• *" .* 

Chart BAMM. 

r ·.···F2· •.. ·.·· .. • COPY 1ST BASE • 
• EL BOUNDS FOR • 
• THESE DIMS TO • 
• OTHER BASE ELS • 
• IN MIN STR • · .... ··T ...... · 

... 
G2 •• ". ." •• •• YES 

•• COBOL 1 •• ---
*" ,,* *. .* 

." ,,* r' ·····82·········· · . • SUBTRACT • 
• ALIGNMENT • 
• INCREMENT • • • ................. 
:~3· • 1<----------• J2 .-> • • .... 

MM300 ••• 
J2 •• 

• • IS TRIS •• 
•• THE MAJOR •• NO 

•• S'IROCTURE 1 •• -----------------*. .* *. .• .... 
·YES l ____________________________________ _ 

structure mapping (part 3 of 4) 
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MM310 ••• 
All •• • •••• AS •••••••••• 

•• •• • CJ\LC PADt:ING • 
•• •• PL/1 .BE'IWEEN PRESEN'I • 

•• COBOL 1 •• -------->. 'PRECEEt:ING • 
•• •• • STRS • 
.".* • • *" ". • •••••••••••••••• 

• YES 

MOl" 1 ·····BII ...•.•••.. · . • ALIGN 'IO • 
• MAXIMUM • 
• REQUIREMENT • · . 

--;;;.;:::=:1::::::::---------------
·····CII····.· .... · . .GET CONTAINING. 
.STR se AND ADD • 
• PTRS • · . ................. 

:;~;-----' 1 
·····011···· •• •••• · . .FINO NEXT BASE • 
• ELEMENT • · . · . ...... ·T· .... ·· 

... 
Ell •• .. .. 

• .HAS IT BEEN.. YES 
• • MAPPED •• ---

..<REFER) 1 •• 
*" .-. ... r ·····FII·········· · . • ADD At:JACENT • 

• S'IRUC'IURE • 
.OrFSE'I TO AO-SO • · . ...... ·1 ...... · 

.•. 
Gil •• 

.* ." •• MAJOR •• NO 
•• STRUCTURE 1 •• --> .. . . 

• " ,,* 
*. It· r ·····HII··.· .•.. ·. .CONVER'I 'IO BYTE. 

• AO-SO' IF • 
• UNALIGNED BIT. 
• S'IORE BIT • 
• OFFSET • ·· .... ·1 ...... · 
·····JII···· •••• ·• • CALC AO-VO IN • 
• BYTES OR IF • 
• UNALIGNED BIT. 
• BYTE (1.0).8 - • 
• BIT(VO) • .. .. · .. ·I:::::=~--

MM360 ••• 
KII •• 

. * •. 
YES •• MORE ELS IN •• 
---.. THIS STR 1 •• .. .. .. .. 

*" .• 
·NO 

! ..... ·011 • • A2· .. 
• 



.... 
·011 • 

• A2 .--~ · . .... 
,., MM390 

A2 ., ••••• A3 •••••••••• ,.., . . .···A4 ........ . 
,. MAJOR ., YES • STORE LENGTH • • RETURN ~O 

., STRUCrURE ? ,.-------->. AND OfFSU' IN .-------->. CALLER ., ,. • TARGET WORD •• • . , ,. . . . ............. . 
· . •••• 

. , ,. . ............... . 
:Oi:· .->1· NO 

MM380 
..... B2·········· • • • SET ADD PTR Tu • 
• NEXT CONTAINING. 
• STRUCTURE • • • 
········1········ 

,. , 
C2 ., 

,. ANY·, 
YES ,.BASE ELS AT., 

r
---.,3AME LEVEL AS,-

., STR? , • . , , . . , ,. 
••••• • NO 
·01 • l .... • 05. .02 • • • ->. 011 • 

• • • •••• 

•••• ·011 • 

•••• • '2 .--1 • • 
MMSOO 

·····'2·········· • GET VDA AND AD • 
• '~ORS CALC ADD • 
• START' END • 
• ADORS • • • 
········1········ 

,., 
G2 ., 

,. START ., 
YES ,.AOO SAME AS., 

l
---.,ACTUAL START ,. 

• , ? ,. . , , . .. .. 
:~~.: 1. NO 
• F2· • • • 

·····a2.········· • • • ADDRESS CORRECT. 
• LEVEL VOA SLOT • • • • • ••••••••••••••••• 

l .... ·01 • ->. J2 • • • •••• 

• ••• ·011 • 
• Ell .--1 • • •••• MM800 V 
··~··£II·· ••• ••• •. • STEP ~HRU BASE • 
• ELS UFDATING AD • 
• UNTIL LAS~ BASE. 
• EL • · . 
········1········ 

•• ··.FII·· •.• •• .•. • • • GE~ AO-SO FOR • 
• THIS LAST BASE • 
• ELEMEN~ • • • 
········1········ 

.•. 
Gil •• .. .. 

YES •• •• ---.0 ZERO DIMLTY ? • .. .. .. . . .0 .• r ·····H4· ........ . • GET AO-YO CALC • 
.YC-SO THEN CALC. 
• A(LAST EL IN • 
• ARRAY) - SO • • • 

:::::::::::1········ 

• •••• JII •••••• • ••• • • • ADD LENGTH OF • 
• LAST EL • • • • • ••••••••••••••••• 

1 ·.···l4· .... ·· ... • S~ORE RESULT AS. • ••• lS ••••••••• 
• • OF BYTES. • RETURN TO • 
• OCCUPIED BY .-------->. CALLER • • S~RUCTURE.. • • • • •••••••••••••• ••••••••••••••••• 

Chart BAMM. Structure mapping (part 4 of 4) 
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IBMB~NIl~ IBMB~NMB 
·····AZ·········· •••• ~1......... .slORE A(TARGET). • ••• ~3 ••••••••• 

• STRUCTURE - -OR A(TAR~ET sL)- .STKI~G BUILT IN. 
~URR£Mr LENGrH .-------->. GEl .<--------. FU~=TION • • •• A(OESCRIPTOI'() •• • ••••••••••••••• • • • •••••••••••••• ··· .. ···r···· .. 

... 
B2 '. • •••• B3 •••••••••• .... . . 

• ' ARRAY •• YES • BUILD • 
•• ~RGUMEN'l' 1 •• -------->.EQUIVALENT Ace • 

'. •• • AND Ae • .... . . 
··i~~--------------::::::::i········ 

NM02') ... 
c2 •• • •••• C 3 •••••••••• 

•••• • • •• • SET UP FIXEC • 
• • YES.' '. NO .TARG OESCR WITH-
• F3 .<----.. ENTRY A 1 .--------->.ZERO LENGTH OR • 
•• '. •• • Z~RO CURRENT • 
•••• •••• • LEN • 

NM210 
··r·~:o--------------::::::::i········ 

• • NM200 ••• 
02 '. 03 •• 

•••• .'15 N~XT' • 
• ' IS NEXT '. NO.' MINOR '. 

---------------------------->.. ELEMENT A •• <--1<----.. STRUCTURE .' 
•• BAsE EL 1.. '. DIMNED1 .' .... ... . '. .. ' .. . 

• YES : .:: : l' YES 

• • •••• 
NM220 

·····E3···· •••• • • 
• GET VDA LENGTH • 
'8' IELS OF BASE' 
• ELS IN MINOR • 
• sTRUCT • • • 
;::::;::·1········ 
• • •••• NM270 

••••• F1 •• • •••••• • ••••• F3 •••••••••• •• •• 
• ADO CURRENT • 'FIND NEl!.T BASE • 
• LENGTH TO .---------------- --------------->. ELE~NT • • ACCUMULATOR • •• •• •• 

········I·:~:···· -----------------::::::::1········ 
NM290 G1' '" ••••• G2.......... NM280 G3···.. NM310 G4···.. NM3!2 ••• Gs •••••••••• 

o • '. • FIND CURRENT • • • '. • • '. "CALL IBMBAIH •• 
•• •• • LENGTH' ADDR • NO o. BASE EL •• YES •• MORE THAN 1'. YES •• TO SET UF •• 

•• ENTRY A 1 •• <--------. OF SCALAR .<--------•. OIMEN5IONEO 1 •• --------> •. DIMENSION 1 •• --------> •• TABLE TO •• 
'. •• • ELEMENT· •• •• •• •• •• INDEX THRU •• 

•• .' • • .". .,.. •• ARRAY·· .. ).. ..1.:0 ••••••••••••••••• ••••• ..1.:0 ········1········ 

·····a1······ .. ·· ..... H4.......... • •••• HS •••••••••• 
-ASSIGN • .ASSIGN • 'ASSIGN • . -.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. 'AS31GN ELEMENr • • FASS CURRENT • • PASS CURRENT • 
• ro rARGET • • LENGTH , ADOR • • ~NGTH , ADDR • 
: ••••••••••••••• : • OF EACH EL. • Of EACS EL • 

1 ········I::::::::---------::::::::i········ 
,', NM440 ,', J1 ., J4 ., ,. ., ,. " 

N:> ,. ENO OF ., YES " END OF ., 
---., srRUCTURE 1 ,. ,---------------------------------------------------------., STRUCTURE 1 ,. '0 ,. " , • . , " ., ,. .. .. . ... 

I·<~~~------- 1 00 

NM4S0 .', 
1t4 •• 

····K1········· •••• .' EL IN '. • ••• 
• PAD TARGEr IF • • • NO.. DIMNED ., YES. • 
• NECESSARY' • • 02 '~----.. MINOR ,.~--->. f3 • 
• RETURN • •• •• STRUCTURE, • •• ••••••••••••••• •••• •• 1 .' •••• 

N!l700 

.. .. 
• 

Chart BANM. STRING built-in function (part 1 of 2) 
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ASSIGN ••. NM900 
A3 •• • •••• A4 •••••••••• .. .. . . 

.• •• YES • ADD LENGTH TC • 
•• ENTRY A? •• -------->. ACCUMULA10R .-----.. .. . . .. .. . . .. .. . ............... . ro 

... 
B3 •• 

•• EL IN •• 
NO.. OIMNED •• 

---.. MINOR •• 
·.STRUCl'UHE.· 

•• ? •• .. .. 
{'"' 

••••• C3 •••• • ••••• 
• • • STORE ADDRESS i • 
• CURR£NT LENGTH • 
• IN VDA SLOT • · . 
········1········ 

... 
03 •• 

•• •• ··.·05.·· ••• ••• 
.:~f~g g~ ~~~O::.!~: _______________________________ >:RE1U:~uf~N~AIN : 

•• STRUC) •• /I • • .. .. . ............. . .. .. 
• NO 

".'20 t 
••• •• E3 ••• • •••• •• .SIMPLE EXCHANGE. 
• SORT ELEMENTS • 
• INTO CORE • 
• ADDRESS ORDER • • • 

---::::::::1········ 

..... F1.......... . .... F2.......... NM560 F3··· .. · ... .. ... . 
• SEr RETURN ~ODR. ..C~LL IBMBERRB.. YES •• •• 
• TO EXIT FROM .<--------.. RAISE •• <--------•. STRINGSIZE?. 
• MAIN ROUTINE • •• STRINGSIZE •• •• •• · ... .. . . 
........ [::::::::---------:::::::::::::::::--------------~:~I·~ 

NM575 ••• 
G3 •• • •••• G4 •••••••••• 

. ' '. . . .• .0 CHAR • ASSIGN TO • 
•• Bl1 OR CHAR 1 •• -------->. lARGET .----> 

Chart BANM. 

.. .. . . .... . . .. .. . ............... . 
{"'T 

NM600 0·0 H3 .0 ..... H4 •••••••••• o. .0 .. .. o. VARYING .0 NO •• ASSIGN USING •• 
• 0 TARGET? o.--------> •• IBMeBG~C BIT •• ----> .. o. .. ASSIGN •• ·0.· .. .. ·0 o. . .•.•..•.•..••••• 

• YES 

..... 1 
····.J3··.··· .. ·. •• • • •• ASSIGN USING •• 
•• IBMBBGKA BIT •• -------------------------------•• CONCATENATE •• •• • • ••••••••••••••••• 

STRING built-in function (part 2 of 2) 
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IBMBAPI-IA 

····A]········· • • 
• ENTRY • · . ·· .... T ...... 

.. . 
B3 •• • •••• B4 •••••••••• .. .. . . 

•• ARRAY •• YES • BUILD • 
•• ARGUMENT? •• -------->.ECUIY~LENT ADD. 

•• •• • AND AD • ...* • • .. .. . ............... . 
• NO j 

PM •• ' 1<------------------------
•• ••• C3.·· •••• •• • 
• FI[~i) NO OF EIS • 
• , G~T VDA WITH • 
• 8 BYTES FOR • 
• EACH • • • 

P •• ~~~~:;::I::::::::-----------------------------
·····0)···.·····. • • FIND BASE • 

ELEMENT • • • • 
········i········ 

PM140 ••• 
••••• E2.......... E3 •• 
•• CALL IBMBAI8A.. ..., 
•• TO SET UP.. YES ,.MORE THAN 1., NONE 

•• TABLE TO •• <--------•. OIMENSION ? .• -----------------1 •• INDEX THRU •• •• ,. 
•••• •• ARRAY·. ., ,. 

:·;1:': ········1········ PMl" "i'~E 
••••• Fl. •••••••• • •••• F2.......... • •••• F3.......... • •••• F4 •••••••••• 
• PM200 • .FIND ALLOCATED • .FIND ALLOCATED • .FIND ALLOCATED • 
• -.-.-.-.-.-.-.-. • LENGTH'. • LENGTH AND. • LENGTH AND • 
• FORM DESCRIPTOR.<--------.ADDRESS OF EACH. .ADDRESS OF EACH. • ADDRESS OF • 
• FOR EACH EL IN • • ARRAY EL IN • • ARRAY EL. • ELEMENT • 
• TURN. • TURN •• •• • ................. ................. . ....... {........ ········1········ 

..... G3.......... . .... G4 ......... . 
• PM200 • .PM200 • . -.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. 
• FORM DEsCRIPTOR.---l • FORM CORRECT .---
.POR EACH EL IN • -DESCRIPTOR FOR -
• ~URN. • EL IN YDA • ................. . ............... . 

•••• • • 
• 03 • • • •••• 

Chart BAPM. STRING pseudovariable (part 1 of 2) 
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PM200 
••• •• Al •••••••••• • • 
• CALC. BIT AODR • 
• fOR UNALIGNED • 
• BIT ELS • • • 
········1········ 

•• •• ·B) •• • ••••••• • • 
• STORE ADCRESS • 
• AND LENG~H IN • 
• VDA SLOT • • • ••••••••••••••••• 

I 
•• •• ·C3· ••••••••• 
• SET VARYING BIT. 
• ON IN • 
• DESCRIPTOR IF • 
• NECESSARY • • • 
········1········ 

.•. 
D3 •• .. .. ····cs········· •• •• NO .RETURN TO MAIN • 

•• END OF VDA 1 •• ---------------------------------->. ROUTINE • .. .. .. .. .. . ............. . .. .. 
• YES 

PM'" 1 
•• ••• E3 •••••••••• 
• SIMPLE EXCHANGE. 
• SORT ELS INTO • 
• CORE ADDRESSS • 
• ORDER • • • ••••••••••••••••• 

:·;:·:->1 • • .... 
••• PM260.· • ..... F1.......... F2 .. F) .. .. .. .... ... . 

•• CALL IBMBERRB.. YES •• •• YES •• 15 NEXT EL •• 
•• TO RAIS~ •• <--------•. STRINGSIZE 1 •• <--------•. rHE LAST 1 •• 
•• STRING5IZE •• •. •• •• •• .. .. .... .... 
········l~~~~~~~~ _______________ ~~!~~: ____________________ ~~I·:O 

PM)SO PM26S ••• ..... G2.......... G3 .. . .... G4 ......... . 

Chart BAPM. 

•• CALL IBMBCBBA.. •••• • • 
•• TO ASSIGN.. Blr •• •• CHAR • ASSIGN SCURCE • 
•• SOURCE TO •• <--------•. BIT OR CHAR 1 •• -------->. TO ELEMfNT 
•• ELEMENT •• •• •• • .. .. .... . . 
········i::~:::~~ ______ ;~~;;----:~~~~---------------::::::::j ....... . 

• •• ·.H3 ••• ••••••• · . • UPDATE SOURCE • 
• DESCRIPTOR • • • • • 
········i········ 

... 
J3 •• .. .. . ... 

•• LAST •• NO • • 
•• ELEMENT 1 •• ---->. r3 • .. .. .. .... . ... .. .. r' 
•••• 1<] ••••••••• 

• RETURN TO • 
• CALLER • • • ••••••••••••••• 

STRING pseudovariable (part 2 of 2) 
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ENTRY 

•••• A3········· · . • IBMBCACA • • • ••••••••••••••• 

j 
•• ••• B3·········· • • • INITIALISE • 
• REGISTERS · • • ••••••••••••••••• 

1 ... ... . .. 
C2 .0 C3 .0 C4 .0 •••.• cs •••••••••• 0··0 ,.., ,.., • • 

NO ,. COMPLEX., YES ,. PICTURE ., NO ,. ., YES • CONVERT • 
---., SOURCE? ,.<--------., INPUT? ,.-------->.,BINARY SOURCE,.-------->. PRECISION(AND • • , ,. ., ,. ., ,. • SCALE) • 

•. .• *... •..• • • ·0 ,. ., ,. ., ,. • •••••••••••••••• 
• YES • • NO 1 

1 1<------------------------..... 02.......... . .... 04 ........ ~. 
•• •• • DOUBLE THE • • SET ElF • 
• WIOrH • • FARAMETERS AS • 
•• • APPLICABLE • 
•• •• 

---::::::::1········ ········1········ 
... . .. .•... el.......... E2 ., .••.• E3.......... E4 ., 

·IBKBCCQ • ,.., • • ,.., 
.-.-.-.-.-.-.-.-. YES ,. PICTURE ., • • YES ,. COMPLEX ., 
• ZONVERr TO .<--------., TARGET? ,.<-- .SELECT ROUTINE .<--------., SOURCE? ,. 
• PICTURE. ., o. • • .0 ,. · . ..... . . .... 

___ ::::::::i········ ':1::0 

········1········ '.1.:0 

..... Fl.......... F2 ., ••••• F3.......... • •••• F4 •••••••••• 
·IBMBCC::. ,.., • •• • 
.-.-.-.-.-.-.-.-. NO ,. SOURCE.o • CALL RTN, TO •• • 

ASSIGN TO .<--------.,LENGTB < 2S6 ,. • CONVERT 1ST, .-------->. SELECT RTN, • 
rARGET. • , , • • HALF.. • · . .". . .. . 

--_::::::::......... ··1·;ES ................. ········1········ 

..... G2.......... • •..• G4 •••••••••• 
•• • CALL RTN, TO • 
•• .CONVERT 1ST, OR. <-----------------. MV:: • • REMAINING • 

····B1·.· •• •• •• · . • RETURN • · . ••••••••••••••• 

•• • SUBFLD, • 
•• •• ................. . ............... . 

1 , ., 
84 ., ••••• H5 •••••••••• ,.., . . 

,. ., YES .INSERT-'-, SET • 
., F-TYPE? ,.-------->. EXPONENT, • .. .. . . ., ,. . . 

··I~~--------------::::::::i········ 
, ., 

,)4 ., ,. ., 
NO ,. .0 

-------------------------------., COMPLEX? ,. " ." . . , , . . , ,. rs 

••••• K3. •••••••• • •••• K4 •••••••••• 
• •• • • DELETE BLANKS •• • 

ETC, .<--------. INSERT -1- • •• • • •• • ................. . ............... . 
Chart BCAC. Conversion director (arithmetic to character) 
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t.NTRr 

···.AJ.··· ..... • • 
• I8N8CeAA • • • ••••••••••••••• 

1 
·.··.82·········· • • 
• INITIALISE • 
• REGISTERS AND • 
• SWITCHES • • • ................. 

j 
.' . 

C2 '. ····cl········· .... • CONVERSION' rES .' '. 
• ERROR .<--------•. BLANK SOURCE?' 
• • 1\ '. .' ............... .... 

'. .' ro 
.'. .'. 02 '. • •••• 03.......... 04 '. • •••• tS •••••••••• . ' '. . . .... . . 

• ' COMPLEX '. NO' • .' BINARY'. NO • SET FLAG • 
'. STRING? •• -------->. SET FLAG TO 4 .-------->.. STRING? •• -------->. DECIMAL • 

'. .' • • II '. .' • • '. .' . . .... . . ' .. ' ................. '. .' ................ . I 'ES j.<::: _____________________ J 

.'. E2 '. • •••• E4 •••••••••• . ' '. .. 
NO •••• 'SET SOURCE OED' 

-----.. VALID? .' • AND LENGTH • .. .. .. 
'. .' .. ':rES 

...... ·r ...... 
F2 '. . .... F3.......... . •..• F4 ..•....... .... . .. . 

• 'SOURCE ALL '. NO • SET FLAG TO 8 • • SELECT NEXT 
'. IMAGINAriY? ,.-------->.TO INDICATE TWO.----- • MODULE 

...... ...... : ..... :~::: ..... : III : ............... : i .. & ----.------ I 
..... G2.......... . .... G4 ......... . 
'IBMBCGZ • 'IBMBC'I/CU • . -.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. 'ZERO REAL PART • • CONVERT TO • 
• OF TARGET • • "lARGET • .. .. ········1········· ········1········ 

. ' . ..... H2.......... H4 '. 
• POINT TO • .' '. • ••• ss ••••••••• 
• IMAGINARY • 8 .' '. o. • 
'SUDFIELD. kESET.<--------------- ----------------•• FLAG VALUE? •• -------->. RETURN 
• FLAG TO 0 • • 0 0 • II ' • • .. .... . ............. . ...... 'T....... 'r 

.'. .' . 
.12 '. JII '. .. ., .. .. 

o' COMPLEX '. YES o' COMPLEX '. NO '0 TARGET? •• ----------------> '0 TARGET? ,.----> .. .. .. .. .. .. .. .. 
' .. ' '. .' 

i~ r"' 
••••• K2.......... • •••• JII •••••••••• 
•• 'IBMBCGZ • 
• SET DUMMY • .-.-.-.-.-.-.-.-. 
• TARGET .----------------- • liMO TARGET .-----•• • I Ml\Gl NARY rAR1 • •• •• ................. . ............... . 

Chart BCCA. Conversion director (character to arithmetic) 
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BNrRI' 
•••• ,.1.· •••• • •• • • • IBMBCGZA • • • ....... 1' ...... 

·····B1·········· • • • INITIALISB • 
• RBGISrSRS • • • • • 
········i········ 

.•. . .. 
::1 •• C2 •• • •••• C ........... . .... .... .. 

•• RSAL PARr •• n:s • • TARGET •• YES •• 
•• TO BB ZBROEO?.-------->.. DECIMAL? •• ---------------------------------->. ZAP IN ZERO • •. .* A·. .• •• .... .... .. 

•• •• •• •• • •••••••••••••••• . ., r 
... 

02 •• • •••• 03 •••••••••• .... . . 
• • TARGET •• YES. • 

•• BINARY? •• -------->. S70RE ZERO .----------------> .. .. . . .... . . 
•• •• • •••••••••••••••• r ..... E2.......... . .... £3 ......... . 

• MAKE DUMMY. .IBMBCODP • 
• SOURCE FLD AND • .-.-.-.-.-.-.-.-. 
• OED or FIXED .-------->. ZERO PICTUR! .----------------> • DEC. ZERO • • TARGET • • •• • ••••••••••••••••• • •••••••••••••••• 

. .. 
••••• F1·· ••• •• •• • • • • rINO IMAGINARY • 

F. •• • •••• f5 •••••••••• .... . . 
•• •• YIS· • 

• PARr ADDRESS .---------------- ----------------------------------------->.. fINISBID? •• -------->. SAVE ADDRESS • • • .. .. . . .... . . • • ••••••••••••••••• 
-------------------------------------------------:~j.:. ········1········ 

Chart BCGZ. Zero a subfield of a complex number 
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····A3· •• •••••• • • 
• ENTRY • • • ...... '1' ..... . 

..... 23.......... . .... 25 ......... . 
•• •• • SET OP TBE • .PIND NUMB.R OP • 
: BOUSE ~EEPING : :INi~R~li6.gAY !---
•• •• 

·······:1:······· ·······:i:::····· 

••••• C2.......... C3 .0 ••••• c".......... cs .0 · · 0... • . ..WAS 'lB ••• 
:0~tt~~R~9='S~N:< _______ ~.:·WBI~I~~RY.:.~ _______ >: '~~RiBEMA&lST : ________ >.:.~=ToIN~~~ .:. 
• TCA. •• •• • • •• TYP. •• · . .... . . .... 
········1········ ':1:; ~~~~~:::;........ ':1:0., 

••••• D2.......... D3 •• • •••• D".......... D5 •• 
• • •• IS •• • • ..IS TBE •• 
• CA1CULATI. •• TB!RE A •• NO .R.S70R. ALL TBE. YES •• D.STIMATICN •• 
• LBltGTB OP TAB~ •• PLOW •• -------->. RiGISTERS. •• THIS DBA? •• 
• HI.DED. ..STATEM.NT.. • • .0 .. 
• • ..TABtI.. • • •••• 

·······:1:······· ·"i";·· ········1········ '"1":' 
!2 •• • ••••• 3.......... . ....• ".......... . ....• 5 ......... . 

•••• • PIND TBE LAST. • ADD L.NGTB OP •• • 
Y.S •• OO.S LlNGTB.. • ENTRY IN TBE • • PARAM.TER. .INDICATE BCD IS. 
---••• : BEADING !... :MU~I~ ~~I.OP : :R.T~=S:~GIgT.R: :H1~fC&3~lfiuIl.R: 

•••• • •• VALU.·. • 

'"1":' ········1········ ········1········· ::::::::l:::::::~ 
••••• P2.......... • •••• P3.......... • •••• P5 •••••••••• 
• GET SPACI POR • • HOVI CURRENT • • ••• P.......... • • 
• TABt! BY. • STATEM.NT. • RI'lURM TO. .RU'fORI ALL 'lI1. 
• IXTBMDING TBE • • NUMBER IRTO • • COMPILID CODI • • RIG I STIRS • 
• DUMMY DBA. • TEMP S'fORAG. •• •• • • •• • ••••••••••••••• • • ••••••••••••••••• ••••••••••••••••• • •••••••••••••••• 

...... 2.1........ . ....... 1........ 1 
· ... ·· .. Gs········. 
:~flc~P ABoEJ~~t : : f~fc~~I~I· : :JlXftgi·.,iiff I": 
• TABLE IN TeA • • • LAGS • •• • ••• • •••••••••••••• 
········1········ ·······:1:······· 

..... 82.......... B3 .0 
: OYBfNRITI: •• ·;ftB.r~ •.•. 
• 'GOTO IN 'IS. • ..GOTO COIlRBCT •• 
• TeA. •• COD. •• · . .... 

--~:::::::1········· -i~--~~~-l:I] n ::::~ Ul 

····J2········· • UTORM 'fO • 
• IBMDPlRA • • • ••••••••••••••• 

Chart DEFL. FLOW option module (part 1 of 2) 
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.... 
'02 • 
• Al '--l • • •••• . '. 

Al '. 
.'IS LAST'. 

• ' ENTRY IN '. OUT 
'. TABLE IN OR .'---1 

'. OUT 1 .' '. .' .. .. 
• IN ••••• 

1 
'01 • • 011' • • • 

.'. 
Bl '. 

• 'IS BCD '. 
~.:' ~aU~nf~ ':. 

'. ENTRY.' .. .. 
' .. ' 

I'
U 

·····Cl·········· • • • fIND THE BCD • 
• FOR THIS • 
• SECTION • • • ••••••••••••••••• 

-------'1 
·····01 •• •••••••• • • • NOVE IN THIS • 
• OUT STATEHENT • 
• NUMBER • • • ••••••••••••••••• 

t 
•••• 
'01 • ->. 011 • • • •••• 

. ... 
'02 • 
• 103 '--J · . • ••• · ' . A3 '. •• ,*. 
.' IS LAST '. IN 

'. EN~RY IN CR .'---1 '. CUT?' .. .. . .. -
• Oil' • • • I

· CU~ :0;': 

·~···B3·········· • • 'I'!CVE IN NUkl!lR • 
• IN~O ~ABIE • • • • • .. ·· .. ·1····· .. 

· '. e3 ' • 
• 'IS Bce '. 

• ' RECUIREC '. NO 
'. fOR THIS .'---1 '. lNTRY ? .' '. .' . ... 

• YES ••••• 

I '01 • • Oil' • • • 
·····03·········· • • • FIND I!ce, • 
• PLACE IN ~Hl • 
• ~ABLE • • • • •••••••••••••••• 

L .•.. '01 • 
>. 1:11 • 
• • • ••• 

----------------------------------------;:;;~:1 
•••• • t. .t. 

13 '. fll '. .... ..-. 
PROC .' WHERE WAS '. IN .' WAS LAST '. 

1
---'. CALL rROM •• <--------•• E~~RY IN CR .' 

'. .' '. OUT 1 .' .... .... 
•. .• • .• * 

••••• • ON-O • OUT 

:OJII: i • • • 
.' . ••••• G2. •••••••• G3 '. 

• • .• *. 'ELIMINATE LAST • YES .' WAS LAst '. 
'ENtRY IN NUMBER.<--------•• !CD ENTRY AN .' 
• TABLI' '.ON-UNIt 1.' · . .... ................. ' .. ' r 

·····H3·········· • • 'PIND INTERRUPT • 
'NUI'!I!ER fCR OUT • 
• NUMBER • • • 

········1::~:::~----------------
·····J3·········· • • 'PIACE THIS 'IN" 
'NU~I!ER IN TA!tE' • • • • 
········1········ 

·····IC)·········· • • • PLACE Tni BCD • 
·IN TnE SECTIC~ • · . · . ········r········ 

••••• '01 • 
• ell' 
• • • 

Chart DEFL. FLOW option module (part 2 of 2) 
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• ••• '02 • 

• AS '--1 · . • ••• 
·····A5·········· · . • fLACE CUT • 
'NUI'!EER IN TAEll' • • • • 
········1········ 

·····B5·········· · . • FIND 10r-SER • 
'EEfORI INTRY TO' 
• CN-UNIt • • • 
········1········ 

·····C5·········· · . • I!AICE THIS THE • 
• NIX~ IN EN~RY • • • • • 
········1········ 

·····D5 ......... . 
: FIND !CO OF : 
• ceNTAI~I~G • 
• I!l0eIC • • • • •••••••••••••••• 

l .... '01 • ->. til • • • • ••• 



Chart BEOC. 

·.··A3········· • ENTRr FROM • 
• CALLER • • • ••••••••••••••• 

j 
.·.··B3······· •. · • • 
• FIND CURRENT • 
• ONCA • · . • • 
········1········ 

·····C3· •. ·····.· · . • CHAIN BACK 1 • 
• ONCA • • • • • 
········1········ 

.·.··03 ... ······· · . • FICK UP ERROR • 
• COOE FROM OI~A • · . · . ••••••••••••••••• 

1 .•. 
••••• E2.......... E3 •• • •••• ~~ •••••••••• 
• • .• *. • • 
:Fgg~8LfNv~~¥f 1:< ______ ~~.:·ON-~~p~TOR .:.:~~ _____ >:SUB1~S~T2~~TE 1. 
• • •• ERROR •• • · . ..... . . 
········l~~~~~~~~ _______________ ~:~~~ _______________ :~::::::j ....... . 

on-code module 

··.··F3·········· • • 
• USE VALUE TO • 
• PIC)( UP BASIC • 
• NO. FROM TABLES. · . 
········1········ 

.·.··G3· .. ···· .. · • • • ELIMINATE BITS • 
• 0 THRO 2 IN • 
• BrT~ 2 • · . 
········1········ 

·····H3··.······· · . • ADD THIS TO • 
• BASIC NUMBeR • • • · . ........ [ ....... . 
••• ··J3 ••• ••••••• • • 
• STORE FOR • 
• CALLER • · . • • 
········I········ 

····)(3········· • RETURN TO • 
• CALLER • · . ••••••••••••••• 
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····A3·.······· • • 
• ENTRY • • • ......•........ 

1 
·····e3·······.·. • • • GET LWS ANC • 
:A~~~~st~~l~~~Y.: 
• • .. · .... ·1 .. · .. · .. 
·····c3·········· • • • CHAIN BACII CNE • 

------------------------------------------>. DSA • • • • • 

NO 

········1········ 

... D1 .. • .... D2.......... D3 .. .... . . ..-. 
•• IS THIS AN •• • FIND THE • SUB •• IS THIS THE •• MAJ 

•• ON-UNIT DSA 1 •• <--------. A (ATTACHERS • <-------_.. DUMMY DSA •• ---

Chart BEOL. 

•• •• II. DSA). •• •• .... 1· · ... . .. .. ................. . .. . . l YES _____________________________________ j NO 

-------------------------1<------------------------1 NC ..... 12.......... E3· ... · . ..-. • CHAIN BACII ONE. •• IS THIS A •• 
• DSA .--------> •. PROCEDURE DSA •• 
• • •• 1. •• · . .... ••••••••••••••••• • ••• 

I'
a 

.•. ..... F2.......... F3 .. 
• • ..IS THE •• 
• CRAIN BACII. NO.. ENTRY •• 
:R~~UI:~i :~:IR:<--------··.~~i~'S~sIN •••• 
• • ·.BACII •• ••••••••••••••••• • ••• 

l · YES 

------------------------>1 

ONLOC built-in function 

·····G3··· .. ··.·. • • • PICII UP BRANCH • 
• REGISTER FROM • 
• PREVIOUS DSA • • • 
·······T······· 

••••• H3 •••••••••• • • • rIND THE ENTJtY • 
• POINT NA .. E AND • 
• LENGTH • • • 
········1········ 

·····J3·········· • • • PlACI LENGTH IN • 
• S~RING LOCA~CJt • • • • • 
········I:::::::~ 

····113· ••••• ••• • RETUJtN TC • 
• CALLER • • • ••••••••••••••• 

232 Licensed Material - Property of IBM 



IBMBERC~ 

····~l········· • CHECK SYSTEM • 
• ACTION • • • ............... 

I 
·····Bl·········· · . 'GET NEW LIBRARY' 
• WORKSPACE • · . · . ........ { ....... . 

• '. ERl"S Cl t. • •••• C2.......... • •••• C3.......... • •••• C".......... • •••• CS •••••••••• 
• ' •• • •• • 'IBMBSIOE •• • 

• ' CRECK '. N~ • SET UP PLIST • • SET UP SIOCE • .-.-.-.-.-.-.-.-. • ADDRESS • 
'. WITHOUT LIST •• -------->. FOR IBMBSDOO .-------->. AND PLIST FOR .-------->. .-------->. IEMBSDOD • 

'. .' • •• IBMBSIOE' 'INITIALISE PUT" • '. .' . .. .. .. . ··.·;.5 ••••••••••••••••• • ••••••• ~........ ••••••••••••••••• ········1········ 

£R005 1 .' . ..... 01.......... . .... 0".......... OS '. · . . . .... 
'SET VDA LENGTH • • ADDRESS' YES.' CHEC~ '. 
• TO ~'NO OF • • IBMBSDOC .<--------•. WITHOUT LIST •• 
• SYMTABS • • • '. .' · . . . .... ................. . ....... 1:....... ' .. ' 

SR.'O 1 -------------~;;~~----->I NO 
••••• El.......... • •••• E3. •••••••• • •••• ES •••••••••• 
•• •• 'IEMBSDOD/C • 
• GET VOA. FOR • • CLEAR LAST 2 • .-.-.-.-.-.-.-.-. 
• SYMTAB LISr • 'WORDS OF SYMTAB.<---------------- • DATA DIRECTED • 
•• • LIST IN VDA • . • OUTPUT • 
•• •• •• ........ !........ ................. ········1········ 

•.... Fl.......... . ...• F2.......... . .... FS ......... . 
• •• • 'IEMBSIOT • 
'ADORESS OF VDA • • ADDRESS FIRST • .-.-.-.-.-.-.-.-. 

• TO PLIST FOR .-------->. SYMTAB LIST .-----------------1 .. • IBIlBSOOC'. • • TERMINATE PUT • • •• • • • ••••••••••••••••• ••••••••••••••••• • •••••••••••••••• 

E··~~ ... G,.......... G.· .~ I 
• • •••• ····GS.· •••••• • 
'GET ADDRESS OF • YES .' NEXT LIST •• • RETURN TO • 

ERIIO I------------------------:I-~------------->!··:::~~::::··l<-----::::: ... ~:~jS~:...... : •••• ~:!!:: ..... : 
••••• H1. •••••••• H2 '. 83 •• • •••• H .......... . · . .... .... . . . 
• ADDRESS OF' YES .' CHECK '. NO •• WAS IT END •• YES • ADDRESS NExt • 
• SYMrAB ro VDA .<--------•• ENABLED rOR •• <--------.. or LIST •• -------->. SYMTAB LIST • 
• • '. TBIS 10 .' '. .' • • · . .... '. o· • • ••••••••••••••••• '0 .' ' .. ' ••••••••••••••••• 

• • 

Chart SERC. CHECK system action 
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IBMBERRA IBM8ERRE 

··· .. A2·········. ····Al.··...... . . 
• HARDWARE. .MOVE REGISTERS • ····A)········· • ERRCR ANt eN • 
• INTERRUPTS .-------->. RO-RY TO • 
• •• CURRENT OSA • 

• CCNOItICNS • · . 

Chart DERR. 

............... . . 
••••••••••••••••• 

1 
.·· .. e2·········· • • • SAVE CLC PS~ • 
• FRO~ SAVE AREA • 
• TO CURRENt eSA • • • ••••••••••••••••• 

1 
.·· .. e2·········· • • • MOVE ER010 IN • 
• PSW IN SAVE • 
• AREA • • • 
········1········ 

·····02·········· ·£XIT . • . -.-.-.-.-.-.-.-. 
• RETURN TO • 
• SUPERVISOR • · . ........ j ....... . 

EROtO V 
·····E2·········· · . • SET FLAG ERRA • 
• ENTRY .-----• • • • ••••••••••••••••• 

.. .. · .. r··· .. 
·····e)·········· · . .SAVE REGISTERS • 
• lR-RY Ih • 
• CURRENT eSA • · . . ............... . 

1 
••• •• C)··.······· • • • SET FLAG ERRe • 
• ENTRY • • • • • 

E •• ::······!········ 

·····0)·········· • • • ~OVE A(ERRC) • -->. INtO tERA • • • · . • •••••••••••••••• 

1 
·····E3·········· · . • • 
• GET OSA • • • • • .. .... ·T .... · .. 

... 
13 •• 

.• *. 
YES o. I!MBERRA • 0 

-----------------.. ENTRY o. .. .. .. .-.... 
·NO 

l .... 
·03 • 

-). 03 • . . 
•••• 

• ••• ·01 • 

•••• : YII··-l 
0.0 ER100 H2 .. . .... Y3.......... • ••.. HII •••••••••• .... . .. . .. .0 NO • CONVERT. • PLACE ERRCR • 

•• ON TYPE? o.-------->.INTERRUPT CCDE .--------). CODE IN ONCA • •• •• • to PL/1 CCO! •• • •. o· • •• . ·0 .. ................. . ............... . . ~ L l .... . ... 
• 02 • .07 • ->. A1 • ). A" • • • • • •••• • ••• 

Error handler (part 1 of 8) 
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.... 
·02 • 
• A1 .--1 · . .... 

ER110 
••••• A1.......... • •••• A2 •••••••••• · .. . • CONVERT. .SAVE F.P.R'S IN • 
• INTERRUPT CODE .-------->. DSA 
• TO PL/1 CODE • • · .. -................. ········1········ 

Chart DERR. 

... 
B2 -. • •••• B4 •••••••••• .. .. .. 

•• •• YES • ZERC • 
•• UNDERFLOW •• ----------------------------------).APPROPRIATE FPR. -. .. .. .. .. . . .. . - ................ . 

-00 I 

1 
ER120 ••• 

C2 •• .. . . 
•• INTERRUPT -. NC 

•• QUALIFIED •• ------------------------------------------) .. .-.. . . .. .. I YES 

.•. 
D2 •• .. .. 

YES •• EXPCNENT •• 
---.. OVIRFLOW •• .. .. .. . . .. .. r ... 

E2 •• .. . . 
•• FP DIVIDE •• NO 

•• OR OVERfLOW •• -------------------------------------------) .. .. .. . . .. .. 
---------->1 ... 
!R130 ••• 

F2 •• .. .. 
• • IGNORE •• YES 

•• INTERRUPT •• --1 .. .. .. . . .. .. 
• NO ••••• 

• • • 1 
:°:2: 

ER1110 
••••• G2.......... • •••• G3.......... • •••• G4 •••••••••• 
• •• •• • • SET SIZE CODE • .SaT IGNCR! eIT • .NOV! ERROR CODE. 
• IN CSA .--------). IN TeA .--------). TO ONeA • • •• •• • • •• •• • ••••••••••••••••• ••••••••••••••••• • •••••••••••••••• 

Error handler (part 2 of 8) 

1 •••• ·Ol • ->- £2 -. -•••• 
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Chart DERR. 

•••• ·03 • 
• &3 .--l • • •••• 

SR1S0 D3 ••••• .. .. 
YES .' •• .. ." .. . . .. . -

'N<l 

I

-----------------.. ON CONDITICN •• 

.... l .... 
• 03 • .07 • · E2 .-> ->. A. . • • • • •••• • ••• SR1S0 
·····E2·········· • • • FIND CORRENT • 
• DSA • • • • • 
········1········ 

.•. . .. 
• 2 '. 13 ' • 

• ' IS '. ••• • 
• ' CONDITION '. NO •• IS '. YES 

'. ALWAYS •• -------). 0 CCNDITION 0 '---1 '. ENABLED o' 'oENABLEC? o' .... ... . .. .. . .. . 
• YES • NO ••••• 

L •••• l •••• '0" 
'0' • '08 •• B1' 

)' B1 • -)' B2 ••• • • • • • •••• • ••• 

Error handler (part 3 of 8) 
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Chart DERR. 

•••• ·011 • 
• 8t .--t • • •••• 

BR210 81 •••. .. . . 
•• QUALIFIED •• YES 

•• CONDITION •• ---1 .. .. .. . . .. .. 
• NO ••••• .... 1 .05 • .011 • • A2. · ct .-> •• • • • •••• IR220 ·····ct····.· ... · • • • SET BYTE IN TRT • 

• TABLE FOR CODE • • • • • 

········I:::::::~-----------------------------------------BR230 ••• 
01 •• .. . . 

•• ANYON •• NO 

•• CELLS IN DSA •• -----------------1 .. .. .. . . .. .. rp 

B1···.. IR2110 £2···.. • •••• !3 ••••••••• 
. -.. .... . . 

• :·MI~HI~D3N·:.~------>.:·~2~Tt~f .:.~ ______ >: GErAGfillssDSA : 
•• CELL •• •• •• • • .... .... . . •• •• •• •• • •••••••••••••••• 

8.250 1
· YES L:!~l; · . 

• • •••• 
.·.··F1 .. · ...... . • • • LOCATE STATIC • 
• ONCS • • • • • ••••••••••••••••• 

l .... ·06 • ->. A3 • • • •••• 

Error handler (part 4 of 8) 
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.... 
·(,5 • 
: 1\2.---

1 •••• Eli270 
·····A2·········· · . • CREh~E SEARCH • 
• wORD FCR CNCBS • · . · . ................. 

1 ... 
B2 •• .. .. 

YES.. ALwAYS •• NC 

---•••• ENABLED •••• -----------------1 .. . . .. . -

o "2" .O~-------------;;~~:-------------------------------~I.N. 
CJ •• • •••• CII.......... C5 •• . -.. . . .... 

•• tYNIIJll.IC •• NO .GET NEXT CSA It>. o. END CF .0 
•• 0NCeS IN DSA •• ----- • STATIC CHAIh .-------->.oSTATIC CHAIN •• .. .. . . .. .. .. .. . . .... .. .. ................. ·0 o. 

1· YES /II L:~!i;: . 
NO •••• 

Cl o· '.. Eli300 til·· •• .... ... . 
•• r.ATCHING •• NO •• .0 

•• ONCe IN DSA o.--------).oCHECK PREfIX o. .. .. .. .. .... ... . .. .. . .. . 
1 Y.S i YES 

ER320 0.0 0 •• 

El .0 Ell .0 .... ..-. 
NO •• ONce SAYS •• YES •• PREFIX •• 

1---·· ENABLED •• 1-----·· SPECIfIES o· .0 .. .. ENAI!LEC •• .... ... . .. .. . .. . 
••••• • YES • He 

:0:2: 1<---------- l :0:·. • • ->. B2 • • • • •••• ER330 .·.·.13 ...••.•.• · · . • SET POINTE~ rOR. 
• DSA SEARCH • • • • • ••••••••••••••••• 

------------------------------------>1,--------------------------------------------------1 NO 
ER3110 ••• ER360 • • 

G3 •• • •••• GII.......... G5 •• 
•••• • • •• e. 

•• DYNAMIC •• NO .GET NEXT DSA IN. ..MAJeR TASK •• 
•• ONCeS IN DSA •• -------->. CYNAMIC CHAIN .-------->.. DUr.MY DSA •• •• •• 1\. • •• ._ .. .. . . ... . ' .. ' ................. ' .. . 

ins iYES 

ER350 ••• • •• 
83 •• H5 •• 

• - •• •• e • 
•• MATCHING '. NO •••• YIS -->'. CNC! IN eSA •• ----- •• CHECK •• ---1 .. .. .. .. .. .. .. .. .. .. . ... 

• YES • NO ••••• 

1 l :0,'. :o~,: 
->. A3 • • • . . . 

•••• ER370 ••• 
.13 .0 .. -. 

NO •• CNCS SAYS •• 
---.. ISTAE. .' .. .-.. . . .. .. 

• YES 

l .... 
·06 • 

-). AJ • 
• • •••• 

Chart DERR. Error handler (part 5 of 8) 
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Chart DERR. 

•••• ·06 • 
• Al .--! • • •••• ERl80 ••• 

Al •• • •••• AII •••••••••• .... . . 
•• CNCB •• YES • SIt SNAP FLAG. 

•• SF£ClfI£S •• -------->. feR IS~ •• SNAP •• • .. .. . . 
··i~~:-------------~:::::::j········ 

£Rl90 ••• 
El •• 

•• e. 
•• CNCB •• YES 

•• spEeIFI£S '.--1 •• SYSTEM •• 
•. .* .... 

• NC ••••• 

1 
:Oll: 
• • • . .. 

el •• .. .. 
NO •• •• 

-----------------.. SNAP •• .. .. .. . . .. . -

1
m 

••••• V3.· •• •••••• ·II!I!DISMA • . -.-.-.-.-.-.-.-. <------------. PRINT SNAP • 
• I!ESSAG£ • • • ••••••••••••••••• 

UIIOO .'. 
E2 '. • •••• E3 •••••••• •• .... . . ····E4·· .. ·.··. •• GO TO '. YES • MOVE A(ERRA) • • PERrORM GO TO • 

•• STAT!MINT •• -------->. INTO TIAA .-------). STAT!MENT • 
•• CNLY.· • •• • •• •• • • • •••••••••••••• •• •• • •••••••••••••••• r 

BRIt'O ,., ERUO .'. 
12 •• '11 '. •• •• •• e • 

• ' '. YES ..., YES 
.,NU1L ON-UNIT •• --------------------------------).. RETURN? "---1 '. " "., .. .. .. .. .. .. .. . .. -

1
"0 r ::!i: 

.', ..... G2.......... Gil " .. .. .. 
• GET tws , SIT' ,... YIS 
'ERRA INTO T!RA • " SUI!RG "---1 .. .. .. .. .. .-
... ·····1········· "l":C :0,': 

• e5' • • • 
,', 

••• ·.112 •• •••••••• 1111 •• 'O!t-DNI'T • " ., 
••• -.-.-.-.-••• -. ,.., NC 
•• " CONVIRSICN "---1 .. .. .. .. .. .-

. ', 
• 13' • • • 

········1········· .. ! .. ;zs :0,·: 

..... J2.......... oJ II " ••.•• "5 ......... . 
•• ,·ONeHAR " • • 
• SET ERRe BACK • ,'eR C~SCURC!'. ~C' • 
• IN TC TERA .--------------------------- ., USEe IN ON ,.--------).SET ERROR CODE • •• '., UNIT ,. • .. .. ..... . ................. ., ,. . ............... . 

Error handler (part 6 of 8) 

ER.SO 

• YES l 
I _>:Oi:·. 

• • •••• 
•••• 1< •••••••••• 

• • .RITURI TO RIT~Y' • • ••••••••••••••• 
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.... . ... 
• 07 • .07 • 

• A3 ·--l • A4 ··-1 . . . . .... . ... 
ER500 ••• ER510 

A3 •• • •••• ~q •••••••••• .... . . 
•• COM~ENt eN •• YES • SET fLAG fC~ • 

•• SYSTEM ACtION •• -------->. ES~ • .. .. . . 
• ~.* • • 

··I~~~------------::::::::i········ 
ER520 ••• 

e3 •• • •••• eq •••••••••• 
•••• ·IE~tEs~A· 

•• •• YES ••••••••••••••••• 
•• ANY MESSAGES •• -------->.PFINt SystEM , • 

•• •• • S~AF SYSTE~ • 
•• •• • MESSAGES • 

.. !':~-----------::::::::j"""" !O~;:'--l •••• EBaoo ER530 ••• ••• ER540 .... -C2.......... C3 •• Cq •• • •••• C5 •••••••••• 
·IBMBERCA· •••• •••• • • 
••••••••••••• -... YES •• •• NO •• •• tiC. • 
.PERIORM SYSTEM .<--------.. CHECX •• --------> •• O~ CONCITION •• -------->.SET ERROR ceDE. 
• ACTION. •• •• •• •• II. • · . .... .... . . 
········I··;;~::· ..... ·.j.·;£S ········I··;~;::· 

->: B1.. ~_________________________ ->: E2 •• 

•••• v •••• .•. 
C3 •• .. .. 

•• •• YES 
•• RAISE ERROR •• -------------------------------.... . .... .. .. 
:01; • .->1· tiC 
• • •••• IRS50 ••• ..... E1.......... 13 •• .. .. .. 

•• YIS •• • • 
• SIT FINISH ooDI.<----------------------------------.. ERROR •• .. .. .. .. .. .-·········l··::::·· ··1··:0 

>:Ol2·. 
• • •••• IR570 ••• 

II •• .. .. o. .. NO 
•• .INISH •• --1 

Chart DERR. 

.. .. .. .-.... 
• YES ••••• 

1 :°:2: • • • .•. 
GJ e. .. -. 

NO.. fINISH •• 

r
---------------····SIGNAtID •••• .. . . .. .. 

• YES 

L •••• ·01 • >. 11 • 
• • •••• 

..... 82·········· • • • LOCATI CURRENT • .TASK DOMMY DSA • • • • • 
········1········ 

····J2········· • • • RITDBR TO PIR • • • ••••••••••••••• 

Error handler (part 7 of 8) 
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.... . ... 
'08 • .08 • 

• B1 '--1 · B2 .--! · . . . .... . ... 
ER720 ER700 ••• 

E2 •• .... el......... ...0 
• RETURN TO. NO •• IE~EERRA to 
• CALLER .<--------.0 ENTRY o. ................. .... . ... 

• 0 o • 

• YES 

ER1l. I 
·····C2·········· • • • RESlCRE fPRS • 
• AND lR-BR • • • • • ••••••••••••••••• 

1 
·····02·········· • • 'CHANGE ADDRESS • 
• IN TERA TO • 
• ER7.0 • • • ·······1· .. · .. · 
.··.·E2······.··· • • 'CAUSE IERC·DIY • 
• INTERRUPT • • • • • ••••••••••••••••• 

un' 1 ··.·.F2·········· 'RESTORE PSW AND' 
• REGS TO • 'INTERRUPT SAVE • 
• AREA • • • ................. 

1 
·····G2·········· .EXIT • ... -............ . 
'RETURN TO POINT' 
• OF INTERRUPT • • • ••••••••••••••••• 
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• ERR • • • .. .. · .. r ...... 
.. · .. t.··.· .. ·.·. 'IEMCffPA • . ............... . 
• • • fRINl r.ESSAGE • • • 
········1········ 

·····1.·········· 'DUMP • ................. 
• CUMP STORAGE • 
• ANt TERr.INATi • 
• STEP • • •••••••••••••••• 
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····Al········· · . • E~TRY A OR B • • • ••••••••••••••• 

1 
••••• q:l •••••••••• 
• XIN MACRO TO • 
• SAVE ~EGISTERq • 
• & GE! LWS • 
• SAVEAREA • • • ................. 

1 
••• IEOO 3 

C:l •• • •••• Cl •••••••••• 
•• '!EST •• • • 

•• A~C SET •• ON • GET A VDA BY • 
•. COBOL FLAG IN •• -------->. XGV ~ACRC & • 

•• IB~BILC1 •• A. CHAIN TO CTL • .. .. . . 
· oro;' IEo::······1········ 

..... 02.......... . ..•• 01 .•.••••••. 
• IF ILBMNSO.. • 
• EXISTS SET TO • • STORE A(PL/I • 
• INDICA'!E COBOL • .DSA) IN NEW VDA. 
• NOT ~Al'l PGf'I. •• • 
• (ANSI CBL ONLY).. • 
••••••••••••••••• • •••••••••••••••• 

1 1 
IE001 ... . .. 

El •• E3 •• 
•• IS •• •••• 

YES •• THERE A •• • .WHICH F.NTRY.. B 

--- •• CONTROL VDA •• •• POINT? •• -----------------1 •• (CTL) YET.. •• •• 
•• ? •• •••• .. .. . ... r r IE005 ·····F2 •....... ·· .. F3....... ..F4 ...... . 

·TGET • • • .STXIT WITH • 
• -.-.-.-.-.-.-.-. .ISSUE (NULL) • • RO->IE007, • 
• GET NON-LIFO • .STXIT AND PGM. • • R1-> APPNCG. • 
• SPACE FOR CTL • .MASK FROM CTL. • SAVEAREA • 
• VDA· • • • • ................. ........... . ......... . 

IBf"BIECC 

····A')· ... ····· .FN'!RY C CALLED. 
.WHEN RETURNING • 
• '!O PL/I • • •••••••••••••• 

1 ·····B5· ........ . · . • XIN MACRO, • 
• USING LWS • • • • • • •••••••••••••••• 

1 ··c')·· .... · 
.ISSU~ PL/I • 

• STXIT & SET • 
• PGM. MASK TO • 
• 'E' • • • ••••••••••• 

1 ·····D5· ........ . 
• UNCHAIN' • 
.RELEASE LATEST • 
• INTERLANGUAGE • 
• VDA • • • • •••••••••••••••• 

1 
·····G2·········· • • 

1--------------:::::----->1<------------------------
• WRITE A(CTL) IN. 
• BILC1 & COpy CR. 
• INTO CTL • • • ••••••••••••••••• 

::::----->1 
··H2···.·· . • WRI'1'E COBOL. 

• INTERRUPT • 
• INFORMATION .-----
·.I~~:OZ~~~s •• 

••••••••••• 

.·~~~g~·;EG;··. 
• 'RETURN TO • 
• COMPILED CODE • . ..••.......... 
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Chart DIEC. 

IE007 

····A:2········· • CONTPCL ~IERE • 
• WHE~ INTERRUPT • 
• OCCURS, • ............... 

1 
·····3~·········· * FI~D & CHAIN • 
• LWS BACK TO PLI. 
• OSA, & RESET * 
• CR->TCA • • • ••••••••••••••••• 

j 
·····C:2·········· 
:S~~~sOr~ ~Ar3 &: 
• FROM INTERRUPT • 
• IN LWS • · - . ................. 

j 
···.·D2·········· 
• IF UNDERFLOW • 
:cgb5E4T8YffiL8F: 
: BEFORE IE015 : 
••••••••••••••••• 

I 
·····E2·.··.····· • • 
• WRITE ADDRESS • 
• OF IE015 INTO. 
.INTERRUPTED IAR. 
• • ••••••••••••••••• 

I ··F2· .. ·.·· • CHANGE CR g • 
• DR IN APPNDGE. 

• TO PL/I VALUES •• 
• PLI STXIT • 
• • ••••••••••• 

j 
····*G2·········· · . • SET FLAGS FOR • 
• POSSIBLE • 
• ABNOR~AL GOTO • • • ••••••••••••••••• 

1 
·····H2·········· .PLI ERR HANDLER • . -._.-.-._._._._. 
• RECOVER REGS • 
• FRO~ APPENDAGE • 
• AND CALL • ................. 

!E015 1 
·····J2·········· · . • RESTORE FLAGS & • 
• REGS. FROM LWS • • • · . ................. 

1 ,. , 
K2 ., .. .. 

,.aAS 11 ,~o T(H, tlO 
•• ~EEN •• -----

·.EX:CU'l'ED?,· .. . ., ,. 
·YFS 

··A3······· *ISSUE STXIT. 
• WITH RO-> • -->. IE016, • 
• Rl->!I,PPNG, • 

• SAVEAREA • ........... 

1 
·····33·········· • • 
• COpy REGS o-~ • 
.FRO~ APPENDAGE • 
• INTO LWS • • • • •••••••••••••••• 

1 ·····c3 ...••.••. · 
·OPCOOE='OO' • . _._.-._.-.-._._ . 
.FORCE CFERATION. 
• INTERRUPT • • • • •••••••••••••••• 

IE016 1 
·····D3······.·.· · . .RESTORE APPOG. • 
• SAVE AREA TO • 
.STATE AT IE007 • • • • •••••••••••••••• 

1 ··E3.··.· .. • • 
• ISSUE • 

• 'COBOL, INTER' • 
• STXIT • • • • •••••••••• 

1 ····F3.· .. · .. · . • ISSUE EXIT TO • 
.RETURN TO POINT. 
• OF INTERRUPT • ••••••••••••••• 

l ______________________________________ _ 
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1",018 
.····A4 ••••• • •• •• • • 
• UNCHAIN ANry • 

-->. RELEASE A veA • • • · . . ............... . 

V 
····B4·· ••••••• 

• RETURN VIA • 
• ABNORMAL GOTe • 
• CODE • • •••••••••••••• 
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IBMBIEFA 

.... A3········· • • 
• ENTRlC A OR B • · . ............... 

I 
·····83·········. • • • • 
• XI N !>IACRO • • • • • 
········1········ 

.•. 
C3 •• .... .. .. 

• • ON.. TEST •• 
• H3 .<----•. rORTRAN INIT ••• 
•• •• FLAG •• .... ... . .. . -rn 

.•. 
;;)3 •• .. .. 

leES •• DOES •• 
---•• CONTROL VDA •• 

•• I!!XIST? •• .. . . .. .. r · .. ··E3·········. ·TGE'I • . -.-.-.-.-.-..... 
• GE'I C'IL' • 
• INSERT OWN • 
• ADDRESS , A('ICA • ••••••••••••••••• 

:::::-----'1 
..... F3·········· ·IBCOM. • ..... -.-.-.-... -. 
• INITIALISE • 
• FOR'l'RAl'l • • • ........ 1' ....... 

· ... ·G3·········· .COpy I~TERRUPT • 
• INFORMATION • 
• FROM PC TABLE • 
• TO CTL • • • 
;::;:;::1········· 
• • •••• IE002 ··.··113·········· • GE'I VDA OF 16 • 
• BYTES AND CHAIN.' 
.TO CTL , INSBRT. 
• PL1 DR • • • 
········1········ 

••• lE004 .. J2....... J3 •. ..J4 ••••••• 
• • •••• .ISSUE STXIT. 

• RE-SET. A •• •• B • WITH • 
·roR~~~~ ~~~T ~.<--------•. ~~ICH ENT~y! ••• -------->.~~g=·~fg~~ .. l'l. . . .... . . 

·····1····· ..... ·····1····· 

• •• ·)(2· ••••••• • •••• 1\11 ••••••••• •• •• • RETURN • • RETURN • 
•• •• ••••••••••••••• • •••••••••••••• 
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Chart DIEF. 

IBMSIEPC 

•••• 1'.2 ••••• • ••• • • • ENTRY C OR D • • • ••••••••••••••• 

1 
••••• S2.......... • •••• S3 •••••••••• 
• •• • • •• GET ADDRESSES • 
• XIN MACRO • ---->.OF TARGET , OED. 
• •• FOR RESULT • • •• • 
········1········· ········1········ 

••• IE006... IE012 .. c2....... C3 •• C4 •• • •••• CS •••••••••• 
• ISSUE PL'I • •••• •••• .STORE STRING IN • 

• STXIT , SET. YES.. RESULT •• •• IS STRING •• Ne .ALIGNEO SPACE ,. 
• PGM. MASK TO. J---.' FLOATING... -->·.EYTE ALIGNEO?·-------->·CREATE LOCATOR • 

• 'E'. •• POIHT? •• •• •• • FOR IT. • . . .... .... . . 
·····1····· =::::= ':1::0 ':1:;E8 ········1········ 

••••• 02....... ••• 03 •• 04 •• • •••• 05 •••••••••• 
• UNCHAIN' • • .RESULT •• • • •• .CBS • 
• RELEASE CURRENT. ..FIXEO SIN? •• BIT •• BIT STRING •• ~32 .-.-.-.-.-.-.-.-• 
•• INTERLAYOANGUAGE •• ..I.F. NBOTIL.THEN •••• ----- •• LENGTH? '.---1 <---·CALL BIT-TO-BIT· • •••• F2. CONVERSION • 
• • •••• •••• • ROUTINE. • 

········1········ "1';" "1·'32 ................ . 

••• IE001... IE008 -------------~ 
£2 •• E3 •• • •••• E4.......... • •••• ES •••••••••• .... .... . .. . 

•• •• 0 •• •• >15. • .STORE CHARACTER • 
•• ENTRY POINT? •• --- •• PRECISION •• -------->. STORE 4 BYTES· 1-----.. FROM REGISTER • .. .. .. .. . .. . 

*. .• ...* • •• • 
=·::·:::l··~ ··1··~·'5 ....... :~;::::::--- ................ . 

•••• • • IE022 • F2 • 
•••• ·F3.·· •• ••••• • • •••• F2 •• • •• •••• • • • ••• 

• RESTORE. .STORE HALFWORO • 
• REGISTERS' .<--1<----. IN TARGET • 
• RETURN • 1\. • .•••••••••••.•• I·· • 

1\ :.;: :l ___ ::::::::::::::::: ________________ _ 

----------> 

• • •••• 

• ••• · . • H3 • • • ·r· 
REAL IE009... lEOll REAL 

••••• H2. •••••••• 83 •• • •••• s4 ••••••••• · . .... . . 
• STORE REAL PARr. SHRT •• FLOATING •• EXTD .STORE EXTD REAL. 

FROM FO .<--------.. PT. ..-------->.PART FROM FO , • 
• .PRECISIOri?. • F2 • 

• • *..* • • ••••••••••••••••• •• •• • •••••••••••••••• 

lCMPL IE", I LONG ICFL
' 

..... J2.......... . .... 33.......... . .... J4 ........ ·. 
• •• •• • • STORE IMAGINARY. REAL. STORE REAL PART. • STORE EXTD. • 

---. PART FROM F2· >r---. FROM FO • r---·IMAGINARY PAR'! • • •• •• FROM Fit 'F6 • • •• •• • ••••••••••••••••• ••••••••••••••••• • •••••••••••••••• 
•••• lCPLX •••• • • • • • F2 • • F2 • • • • • •••• • ••• 

• ···.K3·········· • • • STORE IMAGINARY. 
-----. PART FROM F2 • • • • • ••••••••••••••••• 
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IE~23 

... ·1.1········· • ENrERED F~OM • 
• SUPEKVISOR ON • 
• INTERRUPT • ...... 1 ...... 
••• •• Bl······.··· · . ""KP. LifS 

CURRENT 
• s'Y~~aE~ • • • ................. 

I 
·····Cl·········· · . • STORE BAS~3 , • 
• 1NfZR~UPT ADDR • 
• IN LWS • · . 
········i········ 

.' . 
Dl '. 

•• IS '. 
• ·lNS1RUCTIO~ •• YES 

•• hOURESS OOO? •• -------------------------------• •• /I ... .. .. .. 
i" ... 

::1 •• 
•• CAN •• 

•• INTI::RRUPf •• ,lO 
•• B~ TREATED SY' •• -----------------------------'. f'OafRAH? •• .. .. 

' .. ' 

1
m 

·····fl·········· 
'COPY' TO LWS BAD. 
• INST~OCTIO~ i • 
• B~fSTR~P TO • 
• RErUR~ f'kO~ • 
• rORr~~N LIbRARY" ................. 

I 
•••• ·Gl·.·· •••••• 
• SET LOC~L • 
• ADD~ESS IN • 
'srOKED tAR AND • 
• eXIf • · . ................. 

I 
··Al······ • 

• lS5U~; STxn. 
• TO USE • 

• FORrRAN SA~E • 
• AREA i GO TO • 

• lE028 • 

1<." •• .. T .... 
·····J1·······.·· ';)PCOOE= j{' :>.... • • -e-e-.-.-.-e-.-. 
• SV~ CO~NECTS • 
• 3A~E'"i::A' 
• Rt:TUi(.~S HERE • ........ ( ....... . 

··ta ••••••• 
• rILL IN • • FORfkAil 

• 5AVE'R~~. .-----
• ISSUE FORTRAtl' 

• STXIr • ........... 

n.030 
·····J2·········· ·lLFFINT • 
.-.-.-.-.~.-.-.-. 

-->.I:~VOKE FORTRAN • 
• ERROR HANDLER • • • ................. 

1 
·····~2·········· · . • R~STOR£ SAS~ • 
.kEGISTERS FROM .-----
• LWS • · . . ............... . 

lEO 32 
•• A3····· •• · . • :>ET UP Pl./! • -->. ENVIRONMENT i • 

• STXIT • · . .... r .. · 
·····S3 ...•...•.. 
·~EBL • .-.-.-.-.-.-.-.-. 
• SET FLAGS' • 
.INVOKE INTRUP7 • 
• HANDLER • 

········i········ 

IE034 ••• IE040 
c3 •• GOTe CU7 CF ON U.UT HAS ••••• CS •••••••••• 

• • '. BIEN EXECUTED • • 
•• HERf: BY ..;W • UNCHAIN' • 

•• NORl';AL •• ---------------------------------->.RfLIAS£ CUf<aEi~7 • 
•• Ri:fURN? •• • V.:lA • .. .. .. 

'0

1
0;" ········1········· 

··.··03··· ••••••• 
• N~SlCRi • •••• DS ••••••••• 
·REGlS'r·;RS FROM • • RETUriN IIIii • 
• OR.I.:;:;:t\AL • .. !l.aNOHM1U. GOTO • 
• INTEP.~UPT IN • • ~HANISM • 
• FORtR~~ S.A. • ••••••••••••••• . ............... . 

IE036 
jCOMHON PATH IN 

UNINTERRUPTED 
PROGRAM STATE 

··E3 •• ••• •• 
• ISSUE • 

.PRIVATE STXIT • 
-->.GIVING TSAI AS • 

• SAVEAREII. • 
• INTERRUPT • 

lE03. ·····r····· 
•• F3····· •• · . • REISSUE • 

• -INTER- STIlT • · . · . ... "1' .... 
····G3········· 

.F-XIT TO riESTCRE. 
• EVERYTHING. • • • • •••••••••••••• 
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IBMBIEPA 

Al 
ENTRY A SETS UP PUI 
ENVIRONMENT 

OFF 

01 
GET ADDRESSES OF 
AVAILABLE SPACE 
FROM COMMUNICA­
TION REGION 

E 1 ____ ---, 

CALCULATE ORIGIN 
& LENGTH OF ISA, & 
SET PAR LIST FOR 
PIR 

IEool 
Fl 

LOCATE CTL AFTER 
END OF ISA 

Gl 

SAVE REGS IN SA-l 
IN CTL VDA, & MAKE 
SA2CURRENT 
SAVEAREA 

HI 

WRITE A(CTL) IN 
IBMBILCI 

Jl 

MOVE CALLER'S 
INTERRUPT INFO_ & 
PGM_ MASK TO 
CORRECT SLOTS IN CTL 

Kl -I~----, 
PLiCALLB 

CALLS PJRB WHICH 
THEN CALLS IEOO5 

IEoo7 

B2 

SAVE REGISTERS IN 
LWS-l & MAKE LWS-2 
NEW SAVE AREA 

C2 -------. 

CLEAR TOP BYTES 
OF NON-PLI SAVE 
AREAS 

02 

MOVE PC DATA AND 
PROGRAM MASK INTO 
VDA 

IEOll 
F2~---_ 

SET COBOL FORTRAN 
OR RPGn FLAG 

G2~-----' 

GET DSA REQUIRED 
BY PUI & FILL IN 
NAB, ALWS& 
BACKCHAIN 

H2 

SET FLAGS IN NEW 
DSA & SET CURRENT 
- ENABLE CELL 

MAKE DSA CHAIN APf>EAR 
NORMAL IN CASE CALLED 
PLIDUMP 

J2 
RESTORE REGS 
AND RETURN WITH 
DR=A(NEW DSAf 

C3 

PROVIDES NAME 
'ILC-l' FOR PUI 
TRACE 

XIN MACRO MAKES 
LWSCURRENT 
SAVEAREA 

03 

REARRANGE DSA 
CHAIN TO PUT SA2, 
DUMMY & SHORT SA 
ABOVE CALLER 

THEN RETURN WILL BE TO CALLER, 
IE014, PIR & IEoo2 IN THAT ORDER 

NO 

F3 

GET FIRST INTER­
LANGUAGE VDA 8-
CHAIN IT TO ZCTL 

G3 ...... -----, 

STORE A(DUMMY) IN 
VDA & CR IN CTL & 
COpy ERROR INFO_ TO 
VDA FROM CTL 

EXECUTED AFTER PIR RETURNS 
AND BEFORE RETURN TO PUI'S 
CALLER'S CALLER 

LESS 

IEOO4 
J3 

CLEAR ILC FLAGS & 
RESTORE SUBROUTINE 
RETURN CODE TO BR 

K3 
RESTORE OTHER REG-
ISTERS & RETURN 

E4 

FORCE RPG nTO 
IE1030N 
TERMINATION 

YES 

IEOO3 
J4 

SET LR-> RETURN 
CODE IN 
CHARACTER FORM 

K4 
GO TO FORTRAN 
LIBRARY END-ROUTINE 
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'TAIL' CODE TO TIDY UP 
BEFORE RETURN TO PIR 

IE014 

C5 

WRITE BR & RO FROM 
FORTRAN INTO SA-2_ 
MAY CONTAIN FN_ 
VALUE OF RTCODE 

05 
SET UP REGISTERS 
SO THAT GOTO TO 
DUMMY WI LL NOT 
RAISE FINISH 

E5 

MAKE SAl CURRENT 
DSA 

F5 

DO GOTO INTO PIR 
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IEt03 
At 

EXECUTED WHEN 
RPGllTERMINATES 

Bt 

RESET RPG II 
TERMINATION 

Cl 

RECHAIN DSAS WITH 
RPGnS.A. ABOVE 
SHORTS.A. 

RETURN WILL BE TO 
IEOt4. PIR. IEOO2 
AND RPG TERMINATE 

01_..&-__ _ 

GOTO TAIL CODE 

IBMBIEPB 
A3---.... 

PLiSA 

B3 

XIN SAVES 
REGISTERS ONLY 

YES 

D3....L.---.... 

CLEAR STACK FLAG 

IEOt6 
F3 

RESTORE REGS 
AND RETURN 

C4 

ROUND ISA ADDR 
TO DWORD & SET 
IN ARGLIST 

04 
ADJUST GIVEN 
LENGTH TO ALLOW 
FOR ZCTL. STORE AS 
ARG FOR CALL 

E4 ....... ----, 

SET STACK FLAG 
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IBMBIEPC · ···*f,l·· ....... * 
: J::N'l'>Y C OR 0 : ................ 

I IE022 
: •••• bl ••••••••• : : .... Bq ......... : :~~:~B~~;~~~:~;.: 

REAL' LOAD REAL PART 'CMPL • PART INTO • 'Xll'~ MACRO MAJ<ES· 
• LW::; CURR~_:jT • 

SA V:;l<R EI\ : l---· TO 2 FLOAT .-------->* REMAINING '---l 
• REGS.' • RE.GI STERS • . .. . ................. ••••••••••••••••••••• • •••••••••••••••••••• 

1 
: FI : Al : FI : .... . ... 

EXTD C1···.. . ..... CL........... C3···.. IE020 Cq' '.. IEO:.; ••• CS ••••••••••• 
.• *. .• •. .• *. 

C • 'WHIC'i EN'l'JH' •• V 'GET POINT<'RS TO. ,. FLOATING •• YES •• '. LONG .LOAD REAL LONG .REAL 
---*. O:"lD'? • *-------->.RE.SULT AND DED .-------->.. POINT? ,.-------->., PRECISION? ,.-------->. FLOAT NUMBER .---! •. .• • • *. .• •. .• • • ... .. • . • ...* *... • • 

• '. ,* .................. ·'l·N~ ·'I·S~RT ········l·~=~~···r;:·: .... 
11>018 ,., ,', 

: •••• Ll ••••••••• : DL " OJ '. • •••• Dq.......... • •••• 05 •••••••••• . . .. .... . .. . 
• LOI\D HALFWORD • <=1'> ,. " YES " •• .LOAD REAL SHORT. REAL .LOAD IMAGINARY • 
• '10 RI> .<--------•. PRECISION'? •• <--------•. FIXED BIN? " .FLOATING NUMBEf<.---l • LONG PART • • *. .• •. .* • •• • • • •.• *... • •• • ................. ~ .. .. .. .. ............... ...... . ............... . 

__________ > 1·>1'> 1·
BI7 

lCMPL : FI : L> •••••• 
•••• • Fl • . . .... 

TEOl ~ lEOI7 .'. 
: •••• EL ••••••••• : •• E3 *. *. : •••• E4 ••••••••• : 

• LOAD FULLWORD • 32 •• LENGTH OF •• .LOAD IMAGINARY. 
<----------------. '{I> .<--------*. BIT STRING? •• • PART • • • •. .* • • • • *... • • ................. .. .. . ............... . 

• .. ->* * j
08 1 •••• 

o f'l • • Fl 0 

• *-> • • .... . ... 
IJ::U2J 

•• t·l •••••• • .·.··F3.··· .... ·· 
.SET ~;TXl ':' ~.. •• 

'PROGkh/< MAGK * • lf~5ERT • 
" FI<OM LAST "<----------------------------------. CHARACTER IN • 

.IN'l'LkLANGUAGE. • REGISTER 6 • 
• VDA • •• ........... . ............... . 

j 
: •••• '31 ••••• ····: 

• 51::1' RU=RE5ULT • 
• IN RI>. CLEAP SR. 
:AS RJ:.TURN CODE ! ................. 

j 
····HI········· .RESTOR!: OTHERS" 

*REGISTJ:;RS USED .. 
• &; Rr'lURN • ............... 
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Chart DJDS. 
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DISPLAY module (part 1 of 2) 
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Chart DJDS. 
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DISPLAY module (part 2 of 2) 
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Chart DJDT. 
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DATE built-in function 
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Chart DJDY. DELAY module 
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Chart DJDZ. 
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DISPLAY without EVENT (part 1 of 2) 
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Chart DJDZ. 
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DISPLAY without EVENT (part 2 of 2) 
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Chart DJTT. 
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TIME built-in function 
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Chart BJWI. WAIT (array event variables) 
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Chart DJWT. WAIT (multiple events) (part 1 of 5) 
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WAIT (multiple events) (part 2 of 5) 
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WAIT (multiple events) (part 3 of 5) 
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Output conversion director (A, P, and B formats) 
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I BMBS BOA 
····A3········· 

• s- & P-CHAR • 
• FORMAT OUTPUT • • • ••••••••••••••• 

1 
•••• ·B3·········· • • • SET UP LOCATOR • 
• FOR TARGET • • • • • ••••••••••••••••• 

1 
••• SB100 ••• SB110 

C3 •• CII •• • ••• *<:5 ••• ••••••• •• •• •••• • CONVERT • 
•• ARITHMETIC •• YES •• B-FORMAT •• YES .-.-.-.-.-.-.-.-. 

•• SOURCE? •• -------->.. TARGET? •• -------->. ARITHMETIC TO • •• •• •• •• • BIT • .. .. .... . . .. .. .. .. . ............... . 
• '. SB.," .'. r 'NO 1 

01 '0 02 '0 •• 03....... ·····05·········· .. ... . ..0 . SET UP • .IBMBCBCA • 
NO •• SOURCE TOO •• CHAR •• '. • PARAMETERS • .-.-.-.-.-.-.-.-. 
___ '. LONG? •• <--------•. BIT SOURCE? 0.<-- .FOR CONVERSION. .CONVERT BIT TO • .0 . . '. . . . RETRY • • CHAR • .. .' .0.. .. . . •. o· .. .. ..•••...••. • ••...•.......... 

IYES IYES .!. l_>:::::: 

••••• E1.......... • •••• E2.......... E3 '. 
'IBMBERRB • .IBMBCBCA. 0··0 ._._._._._._._._. .-.-.-.-.-.-.-.-. YES •• •• 
• RAISE. 'CONVERT BIT TO • -----•• B FORMAT? .' 
• STRINGSIZE. • CHAR· '. .' • •• • •. o· 

• H3 • • • •••• 

--::::::::1········· ········t:::::::: ··l·N~ 
58060 58010 ••• • •• 

••••• F1.......... • •••• F2.......... F3 '. FII •• 
• • ·IBMBCCQA· •••• •••• 
'SCAN SOURCE FOR' .-+-.-.-.-.-.-.-. NO.' •• •• EXTENDED '. NO 
'O·S AND 1-S AND' 'CONVERT CHAR TO.<--------•• BIT SOURCE? .' ••• P.RECISION? ••• -----------------j • MOVE' • PICTURED CHAR • •• o. · .. . .... ... . ................. ................. .. .. . .. . 

J r r 
G1 '. • •••• G3.......... • •••• GII.......... • •••• G5 •••••••••• 

YES •• ··INVALID··.. !:~~~~~~-.-.-.-: ::~~~~~~-.-.-.-! !:~~~~~:~-.-.-.-: 
---'. SOURCE? .' .CONVERT BIT TO • • CONVERT TO. • CONVERT TO • 

• • • • • PICTURED CHAR • CHARACTfR. • CHARACTER • ... ... .... . 

S8'" "IN~ ---------------s-B-o~-·o::::::l·::::::::---------::::::::t::::::::---------::::::::j ....... . 
••••• H1.......... J 

•• .···H3·.······· 
• PAD TARGET IF • • RETuRN TO • 
• NECESSARY .---------------------------------->. CALLER .<--1 •• II • • •• ••••••••••••••• ••••••••••••••••• • •• 

----------~ 

·····Jl·········· 'IBMBSCVA • .-.-._._._._._._. 
• RAISE .-------------------------------• CONVERSION • • • ................. 

• • 
• H3 • • • •••• 

Chart BSBO. Output conversion director (B and P formats) 
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IBMBSCIA 

····A2········· • • 'C-FORMAT INPUT • • • ••••••••••••••• 

1 
·····B2·········· • • 'SET UP RETRY AT' 
• IBMBSCIR • • • • • 
········1········ 

IBMBSCIR .'. 
C2 ' • . ' '. 

YES .' '. 

j

-----------------.. STRING TARGET.' .. .. .. .. 
' .. ' 'NO 

se06' 1 .•..• 01.......... . .•.. D2 ......•... 
'IBMBCCSA •• • 
.-.-.-.-.-.-.-.-. • SELECT REAL • 
• C-roRM~T TO • • SUBPORMAT • 
• STRING' • DIRECTOR • • •• • 
................. sco~······I········ 

·····E2···.·.···· 'DIRICTOR • . -.-.-.-.-.-.-.-. 
'CONVERT PART OF.<----------------
• fIELD • • • ...... ·T .... · .. 

. '. 
f2 '. . - -. . ' '0 YES 

'.ON REAL PART •• ----------------'. .' .. .. .... 
SC030 r 

····G2········· • RETURN TO • ---------------->. CALLER • • • ••••••••••••••• 

seO .. o .'. 
F.. ' • .- -. .' TARGBT '. YES 

---------------> •.• ~ eCMPLEX •••• -----------------1 '. .' ' .. ' r 
V SC070 ..... G............ . .... Gs •••••••••• 

'IeMBCGZA •• • 
.-.-.-.-.-.-.-.-. • SET UP DUMMY • 
• ADDRESS IHAG • • TARGET • 
'PART OF TARGET •• • • •• • 

se.:~······I········ ................ . 

·····u .. ·········· · . • SELECT IHAG • 
-----------------. SUB FORMAT .<----------------• DIR~CTOR • · . ................. 

Chart BSCI. Input conversion director (C format) 
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IBMBSCOA 

.... A2········· • • • C-FORMAT OUTPUT. • • .. · .. ·T· .. · .. 
0.0 

B2 .0 o. .0 o. .0 YES 
.oSTRING SOURCEO.----------------------------~--------------I ·0 o. 

to ot 
••• + 

• NO 

1 seD .. ..... C2.......... • ••.• C ........... . 
•• ·IBMBCCSA • 
• SELECT REAL • .-.-.-.-.-.-.-.-. • SUB FORMAT • • STRING"IO • 
• DIRECTOR • • C-PORMAT • •• •• 

sco~:""'T""'" ................ . 
..... 01.......... . ...• 02 ......... . 
• IBMBCGZA • .OIRECTOR • . -.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. 
• ~ocArE lMAG .-------->. CONVERT TO • <----------------• SCORe!. • SUBFORMAT • • •• • ••••••••••••••••• • •••••••••••••••• 

• 1 
0·0 SC020 

E2 .0 o. .0 •••• E .......... . 

Chart BSCO. 

o. .0 NO • RETURN TO • 
• oON REAL PART 0.---------------- --------------->. CALLER • ·0 o. .• ·0 o. . ............. . ·0 o. 

seO.O i .IS 

••• •• F2·.···.···· • • • SELacT lMAG • 
• SUBrORMAT • 
• OIRBCTOR • • • ...... ·T .... · .. 

0·0 G2 .0 •.••• G3 ••••••••• 0··0 . • YES o. COMPLEX .0 NO • ADDRESS DUMMY • -----------------.0 SOURCE 0.-------->. ZERO SOURCE • ·0 o. . . .... . . ·0 o. . ............... . 
• 

Output conversion director (C format) 
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Chart DSCP. 

I BMBSCPA 

····A2········· • • • COpy • · . ............... 
j ... 

B2 •• .. .. . ... 
• • ANYTHING TO.. NO • • 

•• COPY? •• ---->. JII • 
e. .• •• .... . .... 

e •.• 

!''' 
• •••• C2·.········ · . • CRBATE ,. DUMMY • 
• SIOCB rOR COpy. 
• FILE • • • ·· .. · .. T· .... ·· 
···.·02 •••• • ••• •• 
·IBMBSIO,. • . -.-.-.-.-.-.-. -. 
• INITIALISE PUT • 
• OR COpy FILE • • • ................. 

j 
•• ···E2·········· • • • FIND LENGTH OF • 
• COPY FIBLD • 
• (FCU - rCPM) • · . ................. 

1 
SC010 ••• SC020 ••• 

.. 2 •• F3 •• • •••• FII •••••••••• 
•••• •••• • MOVE COPY • 

•• OM COL 1 0 .... YBS •• ROOM IN •• YES .INFORI!ATION TO • 
-->.. COpy FILE •• -------->.. COPY FILE •• -------->.BUPfER OF COPY • 

•• RECORD? •• II •• RECORD? •• • FILE • e... e... • • 
e. .• •. .• • •••••••••••••••• r ~ ... r j 

••••• G2.......... • •••• G3.......... • •••• G ........... . 

:!~~~~~!I!~~.-.-: : FILL UP THIS : : UpflATE BUrFER : 
---. PUT OUT,.. • BUrFER. • POINTERS rOR • 

• RECORD.. •• COpy FILE • · .. .. . 
................. sc.:: ...... r...... · ...... T ...... · 

••••• H3.......... • •••• H ........... . 
• TRANSMITTER. .TRANSMITTER • • -e-e_._ ._e_ e.e-. .-e-. -e-.-. -e -.-. 

---. PUT OUT,.. • PUT OUT A • 

COpy option module 

• RECORD. • RECORD • 
• •• • u............... ;:;::;::j ........ . 

· . .... 
SC030 · .. ·J4··· .. · ... • RETURN TO • 

• CALI.ER • · . ............... 
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IBMBSDIA ·.··Al·· .. · .... • ENTRY F~R • 
• DATA-DIRECTED • 
• INPur LIST • ••••••••••••••• 

IBMBSOIB 

•• ··A2··· ••..• · 
• ENTRY FOR • 
• DATA-DIRECTED • 
• INPUT GENERAL • 

·······1 .. ··· .. 
.·.·.B2.·· ..•.... • • • • ---------------->. HOUSEXEEPING • 

Chart DSDI. 

• • • • 

sDD::······l········ SD.~:~::··:!. sc.!:~::···l 
•• C2....... Cq " ••••• C5 •••••••••• 

• SET XMIT • ,.END OF ., .I!!MBERRB. 
'FLAG IN SIOCB. NO ,. FILE OR ., YES .-.-.-.-.-.-.-.-. 

• IF ERROR ON .<----------------------------------., S'IRING ,.-------->. RAISE END FILE • - INPUT • -,DETECTED " • (ERROR fOR • • DETECTED • ., ? o. . STRING) • .... 1'... :1:. .. .. · .. ·1········· 
50020 •• 0 • C4 • 

D2 '. • •••• 03.......... • • 
,.., 'S0350' •••• • ••• D5 ••••••••• 

• ' END OF " YES .-.-.-.-.-.-.-.-. 'RETURN TO NEXT' 
'. RBCORD? , .-------->.. • S'IATEMENT • 

'. " • GET A RECORD • •• '. o' •• ••••••••••••••• 

SDOl. ··i~~:----··········::::::::i········ 
·····E2·· ....... . • • • SCAN FOR • 
• NON-BLANX • • • • • 
········1········ 

.', 
F2 '. .. .. 

·::··~::~::··::·!~~····--···························-------I 

,'. 50260 S0270 
G2 '0 •• G3....... • •••• Gq •••••••••• 

• ' '. • END OF • • • 
• ' '. YES • INPUT - SET • • STEP BUFFER • 

'. SEMICOLON? ,.-------->. TERMINATOR .-------->.PTRS PAST COMMA' '0 o. . FOUND FLAG • • OR SEMICOLON • '0 " • • • • 
'Ol"~ ........... i;i~~:~l········· 

•••• 50280 .. 82....... . .... Bq ......... . 
•• 'IBMBERRB • 

'SET BLANX AND' .-.-.-.-.-.-.-.-. 
• PERIOD FLAGS • 'RAISE TRANSMIT • 
•• • IF XMI'I FLAG • 
•• • Sft IN SIOCS • 

·····r····· sD,::·····:l:······· 
..... J2.......... J4 .0 .• •••• o. '0 
• ADDRESS FIELD • • • NO. • WAS •• 
'FOR COLLECTING' • CIl .<----•. TERMINATOR ,. 
• NAME • ••• • FOUND ? .' .. .....0 e' 
........ !........ "I";ES 

·····X2·· .•..•... 'SET FeB BUFFER • • ••• K4 ••••••••• 
• PTRS TO START • • RETURN TO • 
• or ASSOMEO NAME' • CALLER • 
• FIELD • •• •• ••••••••••••••• ········1········ 

••••• 
'02 • 
• A2' . . 

• 

Data-directed Input (part 1 of 9) 
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Chart DSDI. 

•••• ·02 • 
• 1.2 .--t • • •••• SoollO • •• S0080 , •• 

A2 •• All •• 
.• •. .• e. 

•• EOUATE OR •• YES •• WAS MAMB •• NO 
-->'.LEPT SRACKET •• ----------------------------------> •. FIELD OMITTEO"---l 

'. ? " " ? .' .. .. .. .. 
' .. ' ' .. ' .r I YES ::~;: 

S2 '. • •••• SII •••••••••• 
• ' '. '5DII50 • 

• ' SEMICOLON •• YES .-.-.-.-.-.-.-.-. 
" OR COMMA? •• ---------------------------------->·RAISE HAM! FOR '---1 

• • '. .' .' 1\ :FILE§Tlr~R FOR: ' .. ' ................ . 
• NO 1\ ••••• 

1 
:O~II: 
• • • 

,'. 
C2 " " " .... 

" '. YES' • 
" BLANK? 0.---->. J3 • .. .. .. .... . ... .. .. r 0'. 

D2 " .. .. 
" '0 YES 

'0 PERIOD? 0.----------------'0 .' •. .* .... r 
0'0 

E2 '0 o' ARE '0 o' BLANK AND '. NO 
',PERIOD FLAGS 0.----------------> 

'oTIIB 5MB " 
'. ? .' '0 o. ra 

.... 2····.·· • • • UNSET 80TB • 
• ~LAGS • • • • • 

YES 
80070 0.0 '" 

.' " o. IS PERIOD '0 
--------------->.0 FLAG SET? , • 

'0 " '0 o' '0 " r 
.·E.··.···· • • • • 'SET BOTH FLAGS • • • • • • •••••••••• 

·····i:::::---.. -----.-------- ------------------------
s0050 ,'0 

G2 '. .. . . 
• :·2~~aIltN?:.!~~--------------

'0 .' '0 o. '0 o. r ••••• a2 •••••••••• 
• • 
• MOVE CHAR TO • 
• COMPARE PIELO • · .. • • • ••• 
········1········ ..... ='i:'= 
..... J2.......... ..J3 ...... . 
'SD300 • • • . -.-.-.-.-.-.-.-. . . ---. .<--------.SET BLANK FLAG • • GET NEXT CHAR • • • • • • • ••••••••••••••••• • •••••••••• 

Data-directed Input (part 2 of 9) 
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Chart DSDI. 

•••• • 03 • 
• 102 .--1 • • •••• ••• SD130 

102 •• • •••• 103 •••••••••• .... . . 
•• DATA LIST •• YES .SEARCB LIST OF • 

•• ENTRY? •• -------->. SYMTABS • 
~. .. . . .... . . .... ~ ...... ·T ...... · 

SOlOO 1 .' . ••••• 82.......... 83 •• • •••• 811 •••••••••• 
• • •••• ·StllSO·· 
.SBARCB CRAIN OF. •• •• NO .-.-.-.-.-.-.-.-• 
• SYMTABS FOR ALL.--------> •• NAME FOUND? •• -------->.RAISE NAME FOR. 
:KNONN VARIABLES: •••• •••• A !FILEATlfRN8R FOR: 

••••••••••••••••• •• •• • •••••••••••••••• 

1
· YES L ..•. 

·01 • 
>.: BII •• 

•••• 
·····C3···· •••••• • • • ADDRESS DATA OR. 
• ITS LOCATOR • 
• FROM SYMTAB • • • ...... ·T .... · .. 

8D220 ••• 
••••• D2.......... D3 •• 
·SD700 • ••• • 
• -.-.-.-.-.-.-.-. YES.. ARRAY •• 
• SCAN 'CHBCK .<--------•. VARIABLE? •• 
:Agg~~~I:Ii~Ar: •••• • ••• 
••••••••••••••••• • ••• 

:Oi;· .->1· NO 
• • •••• SD230 ••• 

E3 •• .. .. 
•• IS •• NO 

----------------> •• NON-8LANK AN •• -----
·.EQOATE ? •• .. . . .. . -ra 

••••• F3··· •• ••••• • • • • • FRBE ANY VDA"S • • • • • ••••••••••••••••• 

1 
·····G3·····.·· •• • • • SBT FCB BUFFBR • 
• PTRS TO START • • OF VALUE FIBLD • 
• • 
········1········ 

·····83·····.· ••• • • 
• Sft ADDRS. or • 
• TARGBT , ~RGET. 
• DBD IN SIo~a • • • 
········1········ 

·····J3········.· ·IBMBSLIA • . -.-.-.-.-.-.-.-. • SCAM DATA AND • 
• A88IGN VALUE TO • 
• TARGft VARIABLE. 

········1········ 

••• 5D250 
K3 •• ..KII....... • •••• KS •••••••••• 

•••• • • ·IBMBERR8· 
•• •• YES • 8ft FtAG TO • .-.-.-.-.-.-.-.-• 

•• IS CBBCK ON ?.-------->.S80M INA8LIMEN~.-------->.RAI5E CHECK ON • 
•• •• • UNCERTAIN • • ELBMENT • .... . . . . ··1·:0 •••••••.••. ········1········ 

••••• • •••• ·01 • .01 • 
• ell. • ell. • • • • . . 
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Chart DSDI. 

S0300 

····A2········· • SUBROUTINE TO • 
• GET NEXT CHAR • • • ....... 1' ...... 

: •• ;;t~.;~~:~: •• : 
• POINTER' • 
• REDUCE BYTE • 
• COUNT BY ONE • • • 
········1········ 

... 
C2 •• 

•••• ····C3········· 
•• ANY BYTES •• YES • RETURN WIT8 • 

•• LBPT IN •• -------->. NEXT CHAR • 
•• RECORD 1 •• • • .. .. . ............. . .. .. 

1· NO i~~: : .--1 
•••• ••• S0660 ••• S0670 

02 •• D3 •• .... .... ····D4 ........ . 
•• 'GET STRING •• YES •• SCANNING •• NO • RAISE ERROR • 

•• DATA' 1 •• -------->.. LEADING •• -------->. ('NAME' FOR • •• .• •• BLANI(S 1 •• • STRING) • .. .. .... . ............. . .. .. . .. . 
1
· NO l_:!~~:·. 

• • •••• .•. 
E2 •• .. . . 

•• STACKING •• NO 
•• REQUIRED 1 .• ---1 .. .. .. . . .. .. 

• YES ••••• 

1 
:0~2: 
• • • 

••• SD310 
F2 •• •• ••• F3·········· 

• • • • .COMPUTE LENGT8 • 
• :.ANIL~~~DS.:.~~ ______ >: A~~~~V~~~ : 

•• STACKED 1.. • NEX'I RECORD • .... . . 
'OI°;£S ········1········ 

..... G2.......... . .... G3 •••••••••• 
• •• • 
• COMPUTE NEW •• • .TOTAL OF SOURCE. .CLEAR VDA COUNT· 
• CHARS·· • • •• • ...... 1 ...... · s.,:~ ...... r .. · .. · 

H2 •• • •••• 83.......... • •••• H4· •••• ••••• 
~... . .. . 

• • STILL ROOM •• NO. • .STEP VDA COUNT • 
•• IN 1ST VDA 1 •• -------->. GET A VDA .-------->. BY ONE • .. .. . .. . .... . .. . •• •• ••••••••••••••••• • •••••••••••••••• 

rES 
·····J2·········· • • • ADDRESS VDA AND. 
• INCREMENT • 
• LI!!I~GTR USED • • • ................. 

1 
••••• J4 •••••••••• 
• SIT FORWARD • 
• CHAIN IN • 
.PREVIOUS VDA OR. 
• SAVE ADDR. IF • 
• 1ST VDA • • •••••••••••••••• 

l .... ·OS • ->. A2 • • • •••• s.'" 1 

Data-directed Input (part 4 of 9) 

• •••• 1(4 •••••••••• 

• STORE ADDRESS • 
• OF LATEST VIlA • 
• AND SET LENGTH • 
• USED • • • ........ j ....... . 

••••• ·05 • . A2· • • • 
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Chart DSDI. 

•••• ·05 • 
• A2 .--1 • • •••• 50340 
•• •• ·A2 •• • •• • ••• , • • • MOVE FROM • 
• CURRENT RECORO • 
• INTO VOA • • • 
i~i;::::l········· 
• • •••• 50350 
••••• 82 ••••• ••• •• 
·TRAN5MITTER • . -.-.-.-.-.-.-.-. 
• GETANEW • 
• RECORD • • • 
········1········ 

.·C2 ••••••• 
• SET XMIT • 

• PLAG IN SIOCS. 
• IF ERROR ON • • INPUT • 

• DETECTED • .... ·r .... 
50360 ,., 

02 ., 
•••• ·.··03·· •• ••• •• •• END OF FILE., NO • RETURN WITH • 

•• DETECTED? •• -------->. N~XT CHAR • . , .. . . 
•••• • •••••••••••••• .. .. 

rES 
... 

E2 ., 
.' t • •• SCANNING •• YES 

•• LEADING '.---1 .,BLANItS ? ,. .. . . .. .. 
• NO ••••• 

! :0~4: 
• • • .. , 

F2 ., .. ., 
•• SCANNING ., NO 

., DELIMITING '.---1 .,BLANItS ? •• .. . . .. .. 
• YES ••••• 

l .... ·01· 
.07 • • A2. 

-> • .14 ••• • • • .... 
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····1.2········· • SUBROUTI NE TO • 
• RAISE HAME • · . · .. ···1·· .... 

... 
B2 •• .. . . 

•• 'GET STRING •• YES 
•• DATA'? '.---1 .. .. .. . . .. .. 

• NO ••••• 

• • 1 
:0~4: 

I--------------~~~~~-----:·· · 
:;~;~51 •••••••• : .• C2 •••• 
• -.-.-.-.-.-.-.-. YES •• •• __ >. .<--------.. BLANK? •• 
• GET NEXr CHAR • •• •• · . ... . ................. . .. . 

( 
••• SD520 

D:l •• • •••• D4 •••••••••• .. .. .. 
• • • • YE.S • SCAN FOR NEX'! • 

•• EQOATE? •• ---------------------------------->. NON-BLANK .. .. . .. .. .. '1:0 .... · .. T ...... · 
SD490 ••• ••• SC560.· • 

•• E1....... E2 •• E4 •• E5 ., · . .... ...... .. 
· .SET SCANNING. Yt5 ,. LEfT ., ,.., NO ,. COMMA CR ., YES 

• • ., ,. ., ,. /I., ,. (--·SUBSCRIPTS rLAG·<--------·, BRACKET? ,. ., QUOTE? ,.-------->., SEMICOLON? '.---1 • • ., ,. ., ,. 1 ., ,. ........... .. .. .. .. . ... 
I NO i YES :.:::: 1· NO ::~;: 

, SDSOO ,., SDS40 0 .. F1....... F2 ., ..... F4.......... . .... rs •••••••••• 
• UNSET • ,.., •• ·SD300 • 

• SCAIUUNG. YES ,. RIGHT ., • SCAN FOR NEXT. .-.-.-.-.-.-.-.-. 
(--.SOBSCRIPrS rLAG.<--------., BRACKET? ,. ->. QUCTE.. • 

• • • , , • •• • GET NEXT CHAR • · . ., ,. ... . ........... '1:0 .... · .. T ...... · .... · .. T ...... · 
,., ,.. SD580,·, 

G2 ., G4 ., GS ., .. .. ...... .. 
•• ., YES YES.. IS NEX'! •• NO ,. ., NO 

., SEMICOLON? '·---1 ---., CHAR ALSC A ,.-------->., ,BLANK? '·---1 ., •• ., QUOTE? ,. ., ,. .. .. ...... . . . , ,. ., ,. ., , . 
• NO ••••• • • YES •••• 

1 
·07 • l ..... · • A2. .07 •• 15 • • • ->. 1.2 . . 

• • ••••• .... 
,., SDS10 ,., 

H2 ., 83 ., .... .... 
•• ., YIS ,. SCANNING ., NO 

., COMMA? ,.-------->·.SUBSCRIPTS? '.---1 •. .• *. .• .... ... . .. .. . .. . 
• NO • YES ••••• _____________________________________ J< ________________________ J :012: 
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1 .•. 
Dl '. . ' '. NO •• ANY cHARS •• 

---'. ALREADY.' 
'.STACKED 1.' '. .' ' .. ' • YES 

S~l. I 
·····El········ .. • • 'MOVE IN LESSER • 
• VDA'S • · . · . 
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SD700 

.. ·.A2········· • SUB~OUTINE TO • 
• SCAN SUBSCRIPTS. · . ............... 
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:~i; .. ->j · . .... 
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• SCIIN FOR NEXT • .• LEALING •. NC 
• NON-BLANK .-------->.. ZE~O? '.---1 
• • A e. •• · . .. ................. .. . . 
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,0'60 J"" SC870.i. '0 I YES 

••••• B1. •••••••• ..B2....... B3 •. BII •. • •••• B5 •••••••••• 
• 50300 • • • ,.., ,.., • • .-.-.-.-.-t-.-.-. . . YES ,. ., ,. LEADING ., YES • ADJUST • 
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IIlMBSDJA ····.0.1········· • UiTRY FOR • 
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• SET XMIT • •• END OF •• .IB~BERRE. • FLAG IN SIOCB. NO •• FILE OR •• YES ._._._._._._._._. 
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.... 
SD020 ••• 

D2 •• • •••• D3 •••••••••• 
•••• .SD350 • • ••• DS ••••••••• 
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,* ., ·SD450 * 

,* SEMICOLON '", YES .-,"-*-,"-*-,"-*-.-• 
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'", PERIOD FLAGS ''"---l 
*,'fHE SAME,. *, ? ,. 

' . . ' .... r - -: B4 : .... 
··Fl······· . . 
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• • too ... ... ... ... .. • 

• • *oo.* *oo ... ..... . 
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•• •• • •••••••••••••••• r 
·.F2······· •••• F1......... • SIT XMl'!' • 

• • .FLAG IN SIOCB. 
• JBTRI POINT • • Il IRROI 011 • 
• • • IMPDT • 

·······1········ ··~.I.·I.~ ... 

SL030 ••• Q1........ ..G2 •••• ::~5i3 ••••••••• : 
• SET RlTRY • •• DD OF •• YI8 .-.-.-.-.-.-.-.-. 

• FLAQ 'CLBAR • •• UCORD? •• ---->. • 
• OTIImIS. •• • • • Gft A UCORD • . . .... . . 

·····1······ ·'1' ~~--- ....... j ........ 
SLO .. O .....• ,.......... ·····82·········· • RESaT PSBUDO •• • • BurrER POlliITBRS. • SCAN POR • 

• ROIl OIlSOURCE .---->. IIOM-BLAD • 
• S10 •• • • •• • .......••........ ········i········ 

.•. . .. J2 .. J3 .. . ...• J............ . ..•. JS ......... . .... .... . .. . 
•• •• lIS •• COIIYBRSIOM •• 110 .S'IEP PAST COMMA. • .. SIT PCB • 

•• COMMA? •• ---->.. RETRY? •• ---->. Ir OMI .------>.eoFFIR POlM'IIilS. •. .• A.. •• • •• rOR MIX'! ITEM. .... .... . .. . •• •• •• •• ••••••••••••••••• • •••••••••••••••• 

. 1." I ... l.>i:~!:· 
&2 •• • ••••• 3 •••••••••• 

•••• • SIT U. SODRCI • 
•• SIMICOLON •• YES • SLD POll IIRC • 

•• 1M SCAli rOI •• ---- • lENGTH ARI'I8 •• 
•• GIT DATA •• • SOURCE • 

•• ? •• • • 

• 0
1

0:0 ········1········ 

••••• • •••• :Oi2: :Ol.: 
• • • • • • 
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.... 
-02 • 
: A2 •• --1 
•••• ¢ 
: .... A2 ......... : 

• f'Artl< FIRST 
• SCUPC£ 
• CiIARAC'IER • · . ................. 

1 
••• SL400 .• E2 •.•. :~:~;E§~~~~:.:;.: 

• * '. YES 'STRING , CLEAR' 
•••• QUCTE ? •••• -------->: tOUB~6u~¥C'IE .... . . 

'LO,S '0

1
0;0 ,L,::······I········ 

•••• ·C2 •• • •••• ••• ..C3 ••••••• 
·SL500 • 'FIAG ERRCR • . _._e_._._._._._. 'SITUATION FOR-

1

_->· '<--1 -->. ENt OF FILE.! • • GE'I NEXT CHAR • • S'IRI:lG.! • 
• • • CNSOURCE • ................. . ......... . 

I'Loso .010 !:~;.! 1 
I 02'. • •••• C3 •••••••••• I .•.• E~iL~~ •••• YES :~~?2~._._._._._: 

'. S'IRINGI .'---. .<--
'.ONSCURCE .' • GE'I NEXT CHAR' 

'. ? .' • • 

. oro:o ········1········ 

.'. SL420 .'. 
E2 '. E3 '. . * •. .•• • 

• ' '. YES.' '. NO 
• • SLAHl<? • +--- '. QUOTE? •• ---•. .• •. .* .... .... 

*. .• * ..• 

0
1
0" 1 YES 

12 '. ..F3 ••••••• .. '. . . 
• ' '. YES 'RESET STRING' 

'. CCMMA? .'--- 'SCAN ERROR FLAG' '. .' . . .... . . 
':1:=0 ·····1····· 

, G2'. • •••• G3 •••••••••• 

t .••. • • NO .' SE~ICOLON '. • STEP OOUEIE • 
---'. IN GET tATA " • QUOTE CCUNT • 

" SCAN? " • • .. .. . -. , .. . ............... . 
:·:;·:->l·<~~~------- 1 
•••• 51060 

••••• H2.......... • •••• H3 •••••••••• 
'COMPUTE LENGTH • 'SL500 • 
• OF SOURCE FOR. .-.-.-.-.-.-••• -. 
• CONVERSION" • 
• ROUTINE. • GE'I NEXT CHAR • · .. . ••••••••••••••••• • •••••••••••••••• 

1 1 
51080 .', SL430 .', 

J2 " J3 " ,'END OF '. ..., 
• ' ULU " YES YES.' ANOTHER " NO ---------------->.. ST·RING.! "---1 ---'. CUOTE? , .-----
',ONSCURCE " '. .' *. ? .* •..• 

o •• 0 " " 
• NO ••••• • 

1 
:Oi2: 
• • • 

" . ••••• K1. •••••••• K2 '. 

·····E4· ••• • ••••• · . 'REACJUST DOUBLE' -->. ~UC'IE CCUNT , • 
• SAVE VALUE • · . •••••••• ! •••••••• 

I 
f 
¢ . ' . 

CII '. 
.0 ' • 

~. •• NQ 
•••• '8'? •••• ---1 

'. .' . ... (IS 
• •• ··04 •••••••••• • • • ~A~K SOU~CE AS • 
• BIT STRING • • • · . 
········1········ 

··.··EII •••••••••• 
'51500 • 
'-'-'-'-'-'-0-0-0 o • 
• GET NEXT CHAR + o 0 

········1::::::::_--

SLII40 .'. 
FII '. 

.'END OF ' • 
.' FILEI '. YES 

'. STRING.! .'--­
'.ONSOURCE .' 

o. ? .' ' .. ' r . '. 
Gil '. .. '. 

.' •• YES 
•• ELANK? •• ---

t. .' .. . . . ... r ,' . HII •• 
.* *. • ••• 

•• •• YES· • 
0, CO~MA? •• ---->* H2 • •. .* A • • .... . ... ., ,. 

• NC 

I 
! 
v ... 

JII ., 
.' .. 

,0 SEMICOLON o. YES 
" IN GET CATA •• _-­

'. SCAN? •• .. .. 
+ •• ' 

I" 
• •• ··1<11· •.•••••.. 'SL500 • •••• •••• • GET ONCHAR • 

• -.-.-.-.-.-.-.-. YES " '. • .<--------.. BLANK? .' 
• GET NEXT ChAR' '. .' • • *... ................. ' .. ' 
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! ..... 
'03 • 
• A2' .. 

• 
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•••• • 03 • 
• A2 .--l • • •••• ••• SL090 

A2 •• • •••• A3 •••••••••• .. .. . . 
•• •• YES· • 

•• COMMA? •• -------->.STEP PAST CO'KA. .. .. . . .... . . 
':1::0 s,,::······l········ 

2l •• ••• •• sJ •••••••••• 
• • •• • EIiSURE THAT • 

•• SEMICOLON •• NO .FINAL DELI~ITER • 
•• IN GET DATA •• -------->.OOES NOT AFF!A~ 

•• SCAN? •• • IN ONSOURCE • .... . . .. .. . ............... . 
• YES J 

1<------------------------
S1110 ••• 

C2 •• .. . . 
•• CONVERSION •• YES 

•• RETRY? •• ---.. .. .. . . .. .. r 
·····02·········· • • 
• RESET FCB • 
• BUFFER POINTERS. 
• FOR NEXT ITEM • • • 
;ii::···l·::::::::--
• E2 .-> • • •••• SL120 
·····E2·········· 
.CO~PUTE LENGTH • 
• Of ONSOURCE , • 
• SET LENGTH IN • 
• SLD • • • 
········1········ 

••• Sl160 
f2 •• • •••• , ••••••••••• .. .. . . 

•• ANY VOA'S •• NO • COMPLETE • 
•• ACQUIRED? •• ----------------------------------). OMSOURCI SLD • •••• 1\ • • .. .. .. 

'"1":" ········1········ 

••• S1130 ••• 
G2 •• • •••• G3.......... G' •• 

.• *. • • .* •. 
•• ROOM 1M 1ST •• NO .GET A LARGE VDA. •• STRING •• NC 

•• VOA FOR WH01E •• --------). FOR ONSOURCE • •• SOORCE? •• ---
•• ITEM? •• • • •• •• 
*..* • • ...* 'r'S ...... ·r...... ·f·S 

..... 82.......... . .... H3.......... • ...• H •.......... 
• • .'ARX FIRST EYTE.. • 
• ADDRBSS VDA , • • OF VDA AS. • STEP SCURCE • 
'SET TARGET rOR , 'OMSOURCI' , POINTIR OVER • 
• MOVE. • ADDRESS. • IMITIA~ QUOTI • • •• •• • ................. ········1········· ;ii::···i·::::::::_--

• oJ.. .-> • • •••• S1140 SL170 ..... "3.......... . .... " •.......... 
• •• SET UP SOURCE • 
:MOVB 3~Af~SSER : : ~a=~lisI8= : 
• •• ROUTINE • • •• • 
········1········· ········r::iii;:: 

--------------;;~;~-----> : .... 
·····Xl·········· 
• ~CVE ANY • 
• RE~AINING BYTES. 
• IIiTC VDA TO .-----
• COMPLETE • 
• CNSOURCE • ••••••••••••••••• 
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.... 
·04 • 
• A~ .--~ · . .... . .. 

1-2 •• 
. ' ' . •• CCNViPSION '. YES 

•• R211<Y? • ,---.. ,,' 
'. .' '. .' 

i'C 

·····E2·········· • SEt Uf • 'C-ALIGNEC TE~P.' 
• FO~ ARltH. • 
:TARGiT IF NEC. : 
................. 

1,----------
SL 180 .'. 

C2 ' • . ' ' . • ' rtAISING '. YES 
·.CONVERSION ? "---1 '" ,,' '. .' ' .. ' • NO ••••• 

1 
:Oh: .. 

• 
• '. SL210 .'. 

C2 '. Dl '. ,,' '" ,,' ' . • 'ARITHMETIC '. NO .' '. YES 
'. SOURCE? .·-------->·.EIT SOURCE? •• -------------------------------------------1 '. .' *. .' ...* ..., 

' .. ' ' .. ' 
rES i~ 

.'. .'. SL2110 .'. 
E2 '. El '. ES ' • 

• ' '" "... .' e. NO • 'ARITHMETIC '. YES .'ARITHMETIC '. YES .' '. 

1

-----------------·· TARGET? .' j-----.. TARGET? .' -----·.8IT TARGET? .' '. ,,' '. .' '. .' .... .... '. .' .. ". . .. ' .. ". 
j
• ,~~~------ I ~ j' NO 

SL200 SL 190 .' • ..... Fl.......... . ...• F2.......... F3 '. • •••• fll.......... • •••• fS •••••••••• 
• IBMBCCSA • 'IBMBCCAA' •••• • . •• • 
••••••••••••••••• • •• - ••••• -.-..... .'PICT. CHAR '. YES • RICUCE SOURCE' • GET A VDA FOR' 
• CONVERT .<-. • CCNVERT' '. TARGET? •• -------->.LENGTH EY • Of • • TEMP. EIT • 
• ARITHMETIC TO • • CHARACTER TO • '. .' • DOUELE QUOTES • • STRING • 
• STRING' • ARITHMETIC • •••• • •• • ·········l··;;i::· ·········l··;~~::· "'1':0 ········l·:::::::~-- ......... ] ....... . 

->. A2 • ->. A2 • • • • • •••• • ••• SL220 .'. 
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Gl '. • •••• GII.......... • •••• Gs •••••••••• 
•••• •••• 'IEMBCC·-' 'IB~BCCBA • 

• ~ .' CHARACTER '. NC ••••• -.-••• -.-.-. • •• -.-.-••• -.-.- • 
• Gl .---->.. TARGET? •• -------->. SELECT' CALL' • CONVERT • 
•• '. .' • CCNVERSION TC • • CHARACTER TO • 
•••• •••• • STRING' • BIT • ··l'-i'. ········I::i;i;~: ........ j ......... , 

.... 
.' . ••••• Hl.......... HS '. 

'SL800' ••••••• • 
• -.-.- ••••••••• -. • • NC .'ARITHMETIC '. 
• IN-LINE • • GJ .<----'. T~RGEt? .' 
• CONVERSION TC , •• '. .' 
• CHARACTER • •••• ,... ................. ' .. ' 

l :~S· • l' YES 
-)' l'!2 • • • .... 

SL2S0 .'. 
J5 ' • . ' '. YES.' CC~FLEX '. 

-----------------------------------------------------------------------------------.. T~RG£T? .' 
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l~ 
·····1(5·········· ·IE~£CFI!· • ... -.-._ ... _._e_. 
• SELECt , CALL • 
• EIT Te ARITH •• 
• CCNV£RSIOH • ................. 

! ..... 
'0') , 
•• A~' 
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.... 
'05 • 
: A2··--1 .... 

51260 
·····A2······.··· • ~CVE fROM • 
'O-ALIGNEO TEMP.' 
• TO TAP GET AS • 
• NEC. • • • 
i~i;::::l········· 
• • .... 

51300 

·····22·········· • • • INCREASE ITEr. • 
'COUNT IN SIOC! • 
• , CCPY TO FCB • • • ...........•..... 

1 .'. 
C2 '. .. -. • 'GET STRING '. NO 

'. CAll REQO ? .'---'. .' '. .' .... 
rES 

..... 02·········· 'IB~BSIST • . -.-.-.-.-.-.-.-. 
• ADJ05T FLNZ , • 
• fR!M IF • 
• NECESSARY • 

;ii::"'l'::::::::--
• E2 .-> • • •••• SL310 
·····EZ·········· 'IBMBERRB • . -.-.-.-.-.-.-.-. 'RAISI TRANSMIT • 
• IF XMIT FLAG • 
• SET IN SIOCB • 

········1········ 

SL)20 .'. 
12 ' • . - -. • ' !NCFILE/ '. YIS 

'. ERROR TO BE "---1 '.RAISED ? .' '. .' .... 
• NO ••••• 

! :O~): 
• • • 

• '. SL7)0 G2 '. . .... G).......... . .... G, ......... . .... . .. . 
':~PRAY ENTRY ;:.!!~---->:'REE ANY VCA"S : ________ >: ADD~f~I=~XT : .. .. . .. . '. .' . .. . •.•. :0 ••••••••••••••••• ········1········ 

51'" 1 . . · .. ·H2·········· j,' "" 
: R£SET I/O : NO •••• ' •• " 
.CONV~PSION ILAG.<----------------------------------•• A~Y LIFT? .' :: ... ..-
········l········· ···[~:i!j;: . 

····J2········· • RE1URN TO • 
• CA1Li~ • · . ............... 
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81500 
····A2········· • SOBaOOTINE TO • 

• GBT urr coa • • • .. ··· .. 1 .. · .... 

. ···.B2·········· • STEP SOURCE • 
• POltiTER' • 
• RECOCE BtTE • 
• COONT BY ON! • • • 
·······1······· 

.•. 
C2 •• 
.... ····C3··.······ •• AMY BtT!S •• YES • RITURN WI'l'S • 

•• LlPT IN •• ------->. NEXT COR • ·.RECORD ? •• • • •••• • •••••••••••••• .. .. 
r .•. 

D2 •• .. . . 
•• CONVBRSION •• YES 

•• RBTRY? '.-1 .. .. .. . . .. .. 
• NO ••••• 

1 
:Oh: 
• • • ... 

12 •• 
• e e. 

•• STRING •• YES 
•• OPTION? •• -1 .. .. e. ._ 

t ••• 
• NO ••••• 

1 
:0~2: 
• • t 

.1. 
P2 •• .. .. 

•• ANY CHARS '. NO 
'.POUND IN I'l'BM"--l e. ? •• .. . . .. .. 

• YES ••••• 

1 
:0'2: 
• • • 

••• SL510 
G2 '. • •••• G3 •••••••••• 

•• ~ RBOOROs" NO :CO~JOl~'l'L~~TB : 
•· •. dPcRSY? ••• ------>: A~~~I~C~i~ : .... . . 

'·1·;" ... :~······I········ 
..... a2.......... . •... S3.......... • .... s •.......... 
• t. •• • • COMPOTE NEW •• • .S'IEI' VDA COUItT • 
'TOTAL OF SOORC.. -->. GET A VDA .------->. BY ONE • 
• CBARS·· •• • • •• •• • ········1········ ................. ········1········· 

.'. J2 •• • •••• .J ••••••••••• 
• • • • • SET FORWARD • 

• :~=Tl~~ ~?':.~__ :paB5'~~= ~~A OR: 
'. •• • SAYI ADDR. If • 

'. •• • 1ST YDA • 

'·1·;'· .L5~~······I········ 
••••• ~2· ••••• •••• ••••• J ••••••••••• 
•• • STORE ADDRESS • 
I ADDU 55 VOA , • • or LATUT VDA • 
• INC.SMlNT • .AND SST LENGTH • 
• LlNGTB USEC • • USBD • •• •• ········1········ ········1········ 

••••• • •••• 
'07 • '07 • 
• A2· • A2. • • • • • • 
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.... 
·07 • 
· 1'.2 .-~l · . •••• S151l0 
·····1'.2·········· · . • HOV! FROM • 'CURRENT RECORD • 
• INTO VOA • • • 
i~i;::::l········· 
• • •••• SL5S0 ·····22·········· ·TRANSIUTTER • ................. 
• GE'l' A NIW • 
• RECORD • • • 
········1········ 

··C2······· • SE" XMIT • • PLAG IN SIOCS. 
• IP ERROR ON • • INPUT • 

• DETECTED • .... 1 .... 
. '. 02 •• .... ····03········· .:·~l¥lg~lbltE·:.~ _____ >: ~i~¥NCt1jB : .. .. . . 

•••• • •••••••••••••• ' .. ' 
:Oi: • '->1' YES • • •••• SIS 10 

··12······· • • '8ft lOP PLAC • 
'FOR GIT STRING • 
• • • • 

:Oi;::::l······ :Oi:' .--} 
• • • • •••• • ••• StS1S SL600 .. P2....... • •••• PS .••••••••• 

• • 'COIIl'trrl ONCIlAlt • 
'Sft lOP ITIII • • ADDRBSS PROII • 

'2ILIIIITIR rLAG.' : o'~=:au:~iHIN : 
• • • • 

··G·2·~I:.··.·· st •• o G3.'. ...::······1········ 
'. . .... C........... . ...• 05 •.•....... 

.• *. .• *. • •• • 
• ' WITHIN '. YlS • 'CONVERSION '. YBS 'Sft UP Ol8ooIC.' 'CQIIPLITI OHCIIAR. 

'. STRING SCAM 1 •• ------>.. RITRY 1 •• ------>. SLD , CO_UTI .---->. 8ID • 
'. .' '. .' 'OMeHAR ADDRISS •• • 

···T~· ...... ····l··~· : ............... : : ...... ·1 .. · .... : 
H2· .'. • •••• 15 •••••••••• .... S1......... .... . ... H3......... 'IBMSCVA • 

'RETURN WITH IND' NO .' ANY CIlAltS '. •• • •• -.-••• - ••••••• 
'! 0JdMi8 :<--------•.•. FOUND 1 ••• ' : RAISE IRROR : : codtilloN : 
••••••••••••••• •••• ••••••••••••••• •• ' .. ' ................ . 

1
· DS L •••• 
. ' . ..... J1.......... J2 '. 

• SET UP SOURCE' •••• 
• SLD POR ZERO. YIS .'CONVERSION '. 
• LENGTH AKITH •• <--------.. RITRY 1 .' 
• SOURCE' '. .' · . .... ·········t .. ::::.. · ·1' .:0 

_>:oJ .... 
• • •••• .' . .. 11....... 12 '. 

• • .• *. 
• SIT PLAG TO • NO .' '. 

'RAISE ENOFILE/ .<--------•. GIT DATA 1 .' 
• ERROR LATER • '. .' • • *..* 

·····r····· ··r·;IS 

••••• • •••• 
'05 • '05 • • E2' • 12' • • • • . . 
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51800 

•• "':"2'" •••••• 
.;jUa'lCU1Hlf FOR • 
• IN-llNl CCNV •• 
• 1'(, CHAPACfE!;. • ............... 

j 
·····.22·········· · . • ~EI:UCE SOURCE • 
• LENGTH BY • OF • 
• DOUf:lU: QUOTES • · . ................. 

I 
·····C2·········· 
• GET TARGET • 
• ALIOC. LENGTH ,. 
.CAIC. ANY FILL • 
• REQO. • · . ................. 

j ... 
02 •• 

• ·SOURCE •• 
•• LENGTH > •• NC 

•• TARGET LENGTH •• ---
•• ? •• 

'. oo' ' .. ' 

1
m 

·····£2·········· ·IBMEERREl • • -e .• -t-e-e-.-.-. 
• FAlSE • 
• STRINGSIZE • · . ................. 

I 
·····F2·········· · . • TRUNCATE SOURCE. 
• LENGTH TO • 
• TARG!T LENGTH • • • ................. 

1<---------
SL810 ••• 

G2 •• .. .. 
•• VARYING •• NC 

• .TARGET STRING •• ---
•• ? •• 

'. .' ' .. ' 

(" 
·····tl2·········· • SET UP CURRINT • 
• LENGTH SLOT , • 
• INI:ICATE ZERO • 
• FILL • · . ··· .. · .. i ::::::::---

S1820 ••• 
J2 •• 

.e e • 
• • ZERO LENGTH •• YES 

•• SOURCE? •• ----------------'. .' .. .. 
f •• ' r .. . 

1<2 •• . ' ' . • • ANY DOUBLE •• Ne 
•.•. ~gijiE~ r~ .. ·· -----------------

'. .' ' .. ' 
• YIS 

! .... . . 
: All : .... 

3lH jl) 
•••• 1;"4 •••••••••• 

• "fl ~'O!;RCl:. • 
• • • I-CI"'fE~ FCI< " • I-ij .---->. COUiHE QUG!i "<-----------------__________ _ 
• •••• • : ~CJ1h : . ............... . 

1 
SL8ijO ••• Sl870 

1:4 '. • •••• E:r', •••••••••• 
.".. • CI-1C. LENCTH • 

." •. n.l: "Fe" /"C\-E UF TC • -->.. ~UCTE? •• --------). , l"C. f 1,,';1 • 
". •• "CuCIE· 

'.. oo' • • .. .. 
• r-c 

j 
·····C,,·········· · . " STEP SOUF<CE • 

POINTEI' : 

" . . ............... . 
j 

.' . 
e" ' • .. -. 

NO •• END OF •• 
---'. SOUIlCE? •• *. .• .. .. .. .. 

I'" 
·····l"·········· · . • CALC. LENGTH • 

. ............... . 
I ·····es······· .. · · " ·~OVE SECT1CN Cf. 

• SOURCE TO • 
TARGET : . ............... . 
j 

: •••• 05 ••••••••• : 

• STEF SOU"CE • 
• FCINTER OVER • 
• 2N:: CUCTE? • " . ........ r ...... 

... 
ES •• .. .. 

YES •• END CF •• NO 
-----.. SCURCE? •• -- ... 'FOII fINAL I!C\lE • 
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-YES - -L> ••••• : Gil : 

• All ••••• . . .... 

.... · • All -· ·--t .... 
SL830 ·····AII •••••••••• 

• SET SOURCE • 
• POINTER FOR • 
: DOUB§~A~UOTE r----------------------------................. 

I 
S18ijO ••• S1870 

B4 ... • •••• 85 •••••••••• 
•• -. - CALC. lENGTH -

• - -. YES -FO~ ~OVE UP TO --->-. QUOTE? • --------->. , INC. nRST 
-. ,- * QUOTE .. ,. . .. .. . ............... . 

[0 j 
: •••• c" ••••••••• : : •••• cs ••••••••• : 
- STEP SOURCE • -l"OVE SECTION OF-

: POI NTER: : S~2~~~T TO : ................. . ............... . 

J 1 
D4 •• • •••• c C) •••••••••• .. .. . . 

NO , • ENC OF -. • STEP S0U'<CE _ 
___ 0, SOURCE? • * • PCHlTER CVER • 

* .• , .• ' - : 2ND QUOTE? : .. .. . ............... . 

r 
••••• £4 •••••••••• 

• • * CALC, LENGTH • 

I 
, -. E5 ., ,. .. 

YES ,. END Of ., ;~c 

.FOR FINAL MOVE - -----*, SOURCE? , .---
- INTO TARGET -
o * ................. 

I . -. Fij _. .. .. 
• - -. YES 

., ZERO lENGTH ? *--> ., .. .. . . .. .. 
: *::.: IONO 
• ._> .... 

SL850 ·····G4 ......... . 
- 0 * FINAL I'!IOVE OF 0 

• SOURCE '10 • 
• 'lARGE'! · . . ............... . 

1<----------
SL860 , .. HII -, ,. . . 

•• ANY FILL •• NO -->.. REQO.? • ----t ., .. .. ,. .. .. . .... r :::1: 
: •••• J4 ••••••••• : 

.MOVE IN BLANKS • 
: AS REQD. : 

• * ................. 
l .... 
->.OS • 

: 82_ • .... 

•. *. • .• . .... 

List-directed Input, restricted conversions (part 8 of 8) 
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IBMBSLOA 
····A1········· 

• ENTRY FOR • 
• SCALAR ITEM • · . ............... 

IBMBSLOB 
····A2········· 

.ENTRY FOR WHOLE. 
• ARRAY • · . . ............. . 

I 
·····B2·········· · . · . ---------------->. HOUSEKEEPING • 

Chart DSLO. 

· . · . ................. 
j 

,., SL100 
C2 ., ••••• C3.......... • •••• CII •••••••••• 

.• *. • •• • 
, • ., YES • SET UP ARRAY • • ADDRESS FIRST • 

• ,ARRAY ENTRY 1, .-------->.INDEXING TABLE .-------->. ARRAY ELEMENT • 
• , ,. • IN A VDA.. • .. .. . .. . .. .. ................. . ............... . 

!oi:: .->1·::------------------------------------------------1 .... 
SL010 ,., 

02 ., 
.• e, 

,.PUT DATA - •• YES 

• , ~:ECI A~ CA5~., .---------------------------------------------------------------------1 .. . . . , ,. 
r 
,., SLII02 SLII03 

E2 ., ••••• E3.......... • •••• E!'o •••••••••• 
,.P,C,D, ., •• .ADI:: LENGTHS OF • 

,.WITH NORMAL., YES • GET LENGTH OF • • NAME' • 
• , SYMTAB IN PUT, .-------->. SUBSCRIPT .-------------------------------->.SUesCRIPrS FOR • 

• , DATA 1 ,. • STRIt«; IF ANY • • TABBING WIDTH • 
*. .• •• • • . , ,. ................. . ............... . r 

SL015 ,., SL290 •• , 
F2 ., ••••• 1"3.......... FII •• 

,. •• • GET LENGTH OF • ..., 
,. ., YES • STRIt«; 'SET • ,. DATA ., NO 

., STRING ;)ATA 1, .-------->. TABBING WIDTH .-------->., DIRECTED 1 '.---~ ., ,. • TO O. ., ,. 
*. .• • • *, .• •. .• ••••••••••••••••• * .. * ••••• r r :::1: 

G2 ., ••••• G3.......... • •••• GII ••••••• ••• ,.., . .. . 
,. PICTURED ., YES • GET WIDTH 0 I" • • ALLOW FOR • 

• , DATA 1 ,.-------->. NUMERIC FIElD • .QUOTES , 'B' IF • 
• , •• • •• BIT SOURCE • .. .. . .. . "",o'r "':: .... ·T .... ·.. .. .............. . 

••••• H2.......... • •••• H3 •••••••••• 
• CALCULATE WIDTH. • IF COM FLEX • 
• I"ROM PRECISION. .DOUBLE WIDTH , • 
• AND SCALE .-------->. ALLOW FOR 'I' • 
• FACTOR. .11" NOT PICTURED. · .. . ................. . ............... . 

j 
·····J3·········· · . • HOLD WIDTH FOR • 
• TABBlt«; • · . • • ................. 

j 
•• , SLIIOO ,., 1(3 .. . .... KII.......... K5 ., 

, • • , • ADD LENGTH OF • , • ., 
,. DATA ., YES • NAME ETC, TO • ,. ., NC 

•• DIRECTED 1 ,·-------->·FINo TOTAL ITEM·------->·,PRINT FILE 1 '.---l 
., •• • WIDTH FOR • ., ,. 
•••• • TABBING· ., ,. 

*. .• ••••••••••••••••• *. .• • •••• 
• NO .YES .02 • 

~ ~ .. ~~. ..... . .... 
• 02 • .02 • 
- A3- - 83-. . . . . . 

List-directed Output (part 1 of 3) 
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SL180 

BL080 

..... 
·02 • 
• A3 • . . . 
! 0·0 A3 .0 

.. ' *. o. -0 NO ·0 PRINT FILE ? o.---J .. .. .. .. ... ... . ... 
·YES • • .... 1 · E3 • ·02 • •• 

• B3 .-> •••• 
SLO:~** • •• :-------------~~~~~------l 

B3 •• • •••• BII ••••••••• 
• • "'. ·TRANSMITTER· 

•• AVAILABLE •• 1\0 .-.-.-.-.-.-.-._. 
•• TAB ? •• -------->. MOVE TO NEXT • 

•• •• • LINE • 
*. ... • • ... . * ••••••••••••••••• 

·YES 

.. no j • ••• ·C3·.·· •••• •• · . • • • BLANK UP TO TAB. • • · . ................. 
! .... 

• 02 • : 0'):--1 .... 
••• SLII10 SLII20 SL11I0 03 •. • .011....... • •••• 05 •••••••••• 

• • •• .SET FLAG TO. • • 
•• DATA •• YES • ALLOW. .SE'! NAME FARMS •• 

•• OIRECTEO? •• -------->.SPLI'I'IING AFTER.-------->. , NAME SWITCH -•. .* .'=' IF ARIT'I.. • • 
•• 0 - • ITEM. • • *. ... ••••••••••• • •••••••••••••••• 

• NO l .... 1 .... • 02 • ->.03 • 
• E3 .-> • Al • · . . . .... . ... 

SL150 0.. SL330 ••• 
E3 •• E5 •• ... ... ... . .. 

• • ARITHMETIC •• YES •• ROOM IN •• YES 

1
-->.. SOURCE? •• --------------------------------> •• EUFFER FOR •• ---•. o. •. ITEM? •• 

... .* *. .• ••• •. o· .... 
: E3 : 1. NO rC 

.... t 
..... .. *. 

F3 •• FI) •• 
... ... .* •. 

YES •• CHARACTER •• NO •• SPLItTING •• 

l
-----------------... o SOURCE ? •••• j-------------------------------•.• ~FTER '=' : •.• 

... .* ... ... 
*. ... * .... 

!.:~--------- r" 
•• 0 SL160 V G2 •. • •... (,3.......... • ••.. G') •••••••••• 

,'" •• •• .tRANSMItTER • 
,.PUT LIS'l ON •• YES • GET VOA FOR • .-.-.-.-.-.-.-.-. 

• ,PRINT FILE? •• ---t • CONVERSION .<------------------------------ • • .0 .. .. .PUt OUT A LINE. .. ... .. .. 

SL188 

· 'l'~ ::~;: ........ 1::::::::--------------------------- ...... 'T ....... 
SL165 ••• • •• 

•• H2....... H3 •• • •••• HII.......... H5 •• 
• • ... *. • • .... . 

• SET SWITCH TO. ,. •• NC • MOVE C.A.D.. NO •• ROOM ON NEW •• 
• EXPAND QUOTES • •• BIT SOURCE ? •• -------->. SOURCE TO. ---.. LINE? •• · . .0 .. .O-ALIGNED '!EMP • ... •• • • *.... • • .... .. ....... *... . ... * ••••••••••••••••• * ... ' 

SL190 
j 

.YES 1 ·YES 

j sm, 1'---------.. J2....... . .... J3.......... . .... JII.......... . .... J5 ......... . 
• • .IBMBCBCA. .IBMBCACA • • SE'! UP PARMS. • 

• SET SWITCH • .-.-.-.-.-.-._._. .-.-.-.-.-.-.-.-. • TO CCNVERT • 
• FOR FINAL QUOTE.<--------.CONVERT BIT TO • • CONVERT • -----. OIRECTLY INTO. 

• • • CHARACTER. • ARITP.ME'!IC TO • • BUFFER • 
• • • .... CHARACTER·· • 

l:i:~:::I······ .. ........... .... . .... ···1········· ................ . 
.... 

SL195 ••• 
••••• 1(2.......... KII •• .. .. .. 
•• •••• NO 
-.PUT OUT A QUOTE.. ., VOA USED? '.---l .. .. .. .. .. ········t········· ... i:s :~3·: 

i · H2· .. . 
••••• • •••• • 03 • .03 • 
• Al. • Al. . . . . 

• • 

Chart OSLO. List-directed Output (part 2 of 3) 

340 Licensed Material - Property of IBM 



..... 
·03 • • • A! • . 
! 

SL20U 0.0 SL260 1'.1 .. • ••.. 1'.2.......... ..1'.3 .••••.• 
•••• • • • UNSET • 

•• EXPJI.NDING •• YES • SCAN '!O FIRST • • EXPANDING * 

1
-->.. QUOTES? •• -------->·QUOTE OR END OF·-------->* QUOTES SWITCH • 

•• • * • STRING. .IF NONE FOUND. *. .• • • • • ... .. .. ................. . ......... . 
: A1 :.... 1. NO J . . . 
•••• : .:~. :-> <--------------------------------------------------
SL:l05 ••• SL250 

B1 •• • •••• B2 •••••••••• 
.• *. • • 

•• BUFFER •• NO • .roVE CHUNJI TO • 
• • LARGE ENOUGH •• -------->. FINISH OFF * 

•• ? •• • BUFFER • 
*. ... • • •. . * ••••••••••••••••• r j 

••••• e1.......... • •••• CZ •••••••••• 
• • ·TRANSMITTER· 
.HOVE STRING TO • .-.-.-.-.-.-.-.-. 
• EUFFER AND. • PUT OU,!' A • 
• UPDATE POINTERS. • RECORD • · .. . ........ j......... . ....... [::::::: 

• B1 • . . 
••• SLII30 ••• 

01 •• 03 •• 
.• *. .• *. 

•• DATA •• YES •• SUBSCRIPTS •• YES 
•• DIRECTED NAME •• ---------------------------------->.. DONE? •• ----___________ _ 

*. 7 .• ... •• .. .. .. .. .. .. . ... 1- 1-
SL21U ••• • •• 

f.1 •• E3 •• 
.• *. ... * . 

•• EXPANDING •• YES YES •• PUT DA'IA - •• 
•• QUOTES? •• ---! -----------------•. SPECIAL CASE •• *. .• •. ? .-

-. .• *. .• *. ... ••••• • ..• r :::1: r 
••• ••• SLIIIIO ••• 

F1 •• F3 •• FII •• • •••• F5 •••••••••• .. .. .. .. .... . . 
• : ·~~tRig~E.: .~~ ______________ > .: ;UBSC~~~S ?: .~~------>.; ~R~~' s~g:~~; .~~ _____ >: lOUT OUT '=' : 

*. .• *. .• *.? ~.. • • 
*. .• ...* *..- • • *. ,* *. ... • ... * ••••••••••••••••• 

j
.YES j.YES ·YES L>:~~ •• 

• E3 • . . .... .••.• G1.......... . •.•• G3 ••••.•.... 
•• • SET SUBSCRIPT • 
•• • PARHS.' • 
• PUT OUT A QUOTE. SUBSCRIPT • 
•• SWITCH • .. .. ................. . ............... . 

·03 • ->. • 
• H2 .-> • 1'.1 • · . . . .... . ... I .... l ... . 

SLZZO SL230 
: •••• H1 ••••••••• : :.;~;H~~.;~~~.: 

.PUT OUT 'B' IF • • BLANK' • 
• BI'! SOURCE .-------->. INCREASE ITEM .<-----------------------------------------
• •• COUNT • · .. . ................. ·······1····· .. 

Chart OSLO. 

••• SL2115.. • SL800 J2 .. J3 •. • .••• JII.......... • •.•. Js •••••••••• .... .... . .. . 
• • PUT STRING •• NO o. .0 YES • FREE ANY. • AtDRESS NEXT • 

•• CALL REQD ? 0.-------->.0 ARRAY ENTRY ? 0.------->. UNWANTED VOl'.' S .------->. ELEMENT ·0 o. ".. o. • .. *. ... *.... • •• • .. o. .0 o. •.••..•••.••••••• • .•.••••••••••••• 
"ES'''' I 

...... J........ ,m' 1 ...... . 
• IBMBSIST • • ••• K3...... ••• •• .0 
.-.-.-.-.-.-.-.-. • RETURN TO • NO •• .0 
.UPDATE CURRENT .----- .. CALLER .<-------------------------------* 0 ANY LEFT? o. 
• LENGTH OR PAD ••• • 0 0 • 

• WITH BLANJIS • ••••• ••••••• ••• .0 0 • ................. . ... 

List-directed Output (part 3 of 3) 

·YES 

t ••••• ·01 • 
• D2· •• . 
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Chart BSMW. 

····A3·····.·.· · . • IBMBSMWA • · . ...... 1· .. · .. 
.. · .. B3······ .. ·· · . 'PICK UP STDD , • 
• SSDD • · . · . ................. 

j 
••• STRING.·. 

C3 '. CII '. .. .. .... 
•• STRING '. YES • • FIXED •• YES 

•• SOURCE? •• -------->.. STRING? •• ---l •. .* *. .• '. .. .... 
t. .• *. .• • ••• 

t •••• ro 
]'1'10 : .13 : 

B-FORMAT .'. SM010 ••• 
DO! •• 03 '. • •••• DII •••••••••• 

.• •. .* *. • • 
YES .' FLOA'l '. YES .' '. • CHECI( VARYING • 
---'. SOURCE? •• < __ 0. _____ •• B-FORMAT? •• • STRING LENGTH • . *. • •. .• • • 

*. .• *... • • · ·l·N~ ··l·N~ ·········t···::::· ->. • 
• .13 • . . 

.' 0 .,. SM020.'. 
EO! •• E3 '. Ell '. .• *. .••. .* •. 

• 'PRECISION > •• NO .' PICTURE '. NO .' DECIMAL •• YES 
•• S. F.? •• --- •• SOURCE? •• -------->.. SOURCE? 0. __ _ 

'. • '0 .' '. .• *. .• *... ...* 
•. .• *. .• * ..• --------f' i'" j.NO 

SM100 .+. SM060 .~. 
F:.! .0 .. ., 

NO • • DECIMAL •• 
---.. SOURCE? •• '. . *. .• .. .. r ·····Gl·········· · . • PRFCISION • 

• MULTIPLH.D BY • 
• 3.3l' CEIL • .. . ................. 

::~~:-----> j 

F3 •• .. .. 
NO • • COMPLEX '. 

~
---.. CODE? •• <----*. .• 

*. .• •••• * ..• :.::': r 
.. ···G3.· .•.... ·. · . • DCUBLE WIDTH , • 
.ALLOW FOR I NOT. 
• PICTURED • · . ................. 

--;~;;~-----> j 
: •••• HO! ••••••••• : ·····H3·········· · . 'CHECK LENGTH < • 'STCRE WIDTH IN • 
• 11 IF NOT: .-------->. FED • 
• LENGTH=l1' II. • 

: ••••••••••••••• : J ••• : ••••••••••••••• : 
: H3 :.... j . . . 
••••• .13 • • ._> .... 

SM130 
•• ···.13· ••••••• •• · . • RESET MISSING • 
• LENGTH FLAG • · . · . ................. 

j 
····1(3········· · . • RETURN • • • ••••••••••••••• 

Missing output width module 

: •••• F" ••••••••• : 
• DIVIDE • 
• PRECISION BY • 
: 3.32 AND CEIL : • ••••••• j •••••••• 

r----------
SM030 

.' 0 

Gil •• .. . . 
.' FLOAT •• YES 

•• SOURCE? •• ---
*. .• .. . . 

* ..• r ... 
HII '0 .. .. o. DECIMAL .0 YES 

'. SOURCE? •• --> 
*. .• .. .-

e ••• r 
: •••• .111 ••••••••• : 

• DIVIDE • 
.PRECISION+l BY • 
• 3.32 AND CEIL • · . 

'".:: ...... 1::::::::---
··.··)(11··· ••••... · . • ACD EXPONENT , • 

---'LEADING BLANJl:S • • • • • ................. 
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Chart BSPI. 

IBMBSPIA 

····A2········· .P-ARlTR FORMAT • 
• INPUT • · . ...... 1· .... · 
····.B2·········· · . • SET UP RETRY AT. 
• IBMBSPIR • e • · . ................. 

, ..... " j .·· .. c2·········· ·IBMBCGPA • • -.-e-e-.-.-.-.-. 
• CHECK SOURCE • 
eAGAINST PICTURE. · . ........ 1" ...... 

• e. 
02 •• .. . . 

•• TARGET BAS •• NO 

'. SOURCE PIC •• -----------------1 .. .. .. . . .. .. 
• YES 

'PO" I ..... .' . ••••• £2.......... E3 •• · . ..-. • SET UP LOCATOR • YES •• •• NO 

·FOR SOURCE AND .<--------.. CHAR TARGE'1' •• -----------------1 • TARGET· •• •• · . ... . 
........ 1"...... . .. ,. ..... .' . 
..... F2.......... . .... F3.......... fll .. 
• IBMBCCCA • .IBMBCMPB. ••• • 
• -.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. YI:S •• • • 
• !IOVE SOORCE TO· 1-----. .<--------•• BIT TARGET .' • TARGET. .CONVERT TO BIT • •• • • · .. . ...-••••••••••••••••• ••••••••••••••••• ·0 o. 

<---------- I .. 

SP030 

·····G .. ••••••·••• ·I8MBCNP- • . -.-.-.-.-.-.-.-. 
:SE~d:¥o~All: 
• • ................. 

1 .•. 
1111 •• .. .. 

NO.. REAL TO •• 
<------------------------------------------.. COMPLEX •• .. .-.. .' .... ru 

••••• JII •••••••••• 
•••• J2......... .IJ!IUJCGZA • 

• RETURN TO • .-.-.-.-.-.-.-.-. 
• CALLER .<----------------------------------.ZERO IMAGINARY. 
•• • PART • ••••••••••••••• • • ••••••••••••••••• 

Input conversion director (P format) 
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I BMBSPLA ····11,1········· · . • PAGE • • • ............... 
IBMBSPLB ····11,2········· · . • LINE • • • . ............. . 

j 
,I···*B2·········· · . • ADDRESS CORRECT. 

IBMBSPLC ····11,3···.·· .• · . . 
• SKIP • . . ............... 

---------------->. FORMAT DED FOR .<--------------__ 
• LINE OR SKIP • · . ··· .. ···r .... ·· 

, ., 
SP:l60 C:l ., 

···.C1········· ,.., 
• • YES ,.GET OR PUT ., 
.. RAISE ERROR .<--------., STRI:-IG? ," .. .. *. .• ••••••••••••••• *.. • .. .. r 

,., SPOIIO 
D:l ., ••••• 03 •••••••••• 

.• *. • • 
,. ., YES .GET LINE NUMBER" 

., PRINT FILE ? , .. -------->. FROM FCB 
*. .• • .. .. ... .. ... .. . ............... . r j 

SP010 ,., ,., SPC60,., 
spno E2 .. , E3 ., Ell ., 

•• .. • .. 1···· .. ··.... ,.., ,.., ,.INITIAL., 
• • YES ,- PAGE OR., PAGE ,. WHICH ., SRIP ,. OUTPUT ON -, NO 
.. RAISE ERROR .<--------., LINE? ,. ----, OPTION OR ,.--------> .. , PRINT FILE ? '----l 
• * ., ,. ",FORMA'I ? •• •• •• ............... .... .... ... .. 

... .• *. .• •. .• • ••• r rOE r : .::.: 
..... P2.......... . .... F3.......... . .... F" ......... . · .. .. . 
• IF SKIP < 1 SET. .IF LINE < 1 SET. • REDUCE SKIP • 
• SKI P = 1. • LINE = 1. • VALUE BY 1 • .. .. .. . .. ... ... . ........ j......... . ....... j......... . ....... j ........ . 

SP020 <---------- SP050 • •• .., 
••••• Gz.· ........ • G3 ., Gil ., 
.TRANSMITTER. , .ALREADY., , • • , 
.-.-.-.-.-.-.-.-. ,. ON COL. 1 ., YES ,. DOES THIS ., YES 

: SKIP A RECORD : .'., ? ,.'. v ., ., ? ,.'. v · · l ·,OF LINE REQD"·---l ·.MAKE IT ZERO '·---1 

••••••••••••••••• • .. * ••••• *. .• • •••• 

j _________ >j*NO :~j~: j.NO: ~!~: 

SP220 ,., SP070 <---------~-------------
••••• H1.......... H2 ., ••••• H3 •••••••••• 
·IBMBhllRB" , • •• • • • -.-.-*-*-._*-*_. YES •• ... • CLEAR LINE • 
: RAISE ENDFILE :<--------* ,~~D OF FILE,~'. rl-->:.T~U~f~~ ~~D~~8E:. .. .. ... .. ........ j......... · ·l·N~ : ·::·r······j········· .... 

, ., 
J2 ., ••••• J3 •••••••••• · ... Jl......... ,... .TRANSMITTER • 

• RETURN TO NEXT. ,. SKIPPING ., NO ._._._._._._._._. 
• STATEMENT. ., COMPLETE? , ._-- • MOVE TO NEW • 
• • ., •• • RECORD • ............... .... . . 

Chart DSPL. 

.. .. . ............... . 
·YES l 
L>:~~·. ->:0;· • 

• J3 • • A3 • . . . . .... 

PAGE, LINE, and SKIP (part 1 of 2) 
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..... 
'02 • • A3' , , . 
1 ••••• A3·········· · . 'ADDRESS CONTROL' 

• BYTE • · . • • ................. 
j 

.' . 
B3 '. .• *. 

: l;~;::· t~~1~~!;':: ·~!~-------------l 
.... 

.•. . .. ••.•• C3.......... CII '. C5 '. 
• • .••. .* •. 
'IF SKIP < 0 SET' .' LINE 'ICC '. YES .' '. YES 
, SKIP = O. '. LOW ? • *--------> •. ENDPAGE ON ? •• ---
• • *. .• •. .• 
: ••••••••••••••• : *. * ..• '.e: •• * •.•.• 

j 
'NO 'NO 

"'.. < ________________ J 1 
.. ".03.......... . .... 05 ......... . 
'SET UP SKIP or • •• 

---------------->: ~&~R~~~ iIAE :<-----------------------------:vAf~~ i~~ ~~LL: 

·····E2· •.•••••. · . 'ADDRESS CON'l'ROL' , BYTE , · . · . ................. 
..,,, 'I 

•••• ·F2· •••••••• 
• TRANSMITTER • ,-,-,-._.-.-.-,_. 
'POT OUT 3 BLANK' 
• LINES • • • ......... , ...... . 

1\ 

• NO. • • RAISE ENDPAGE • .. .. ·······1··· .. ·· ................ . 
SPllO .'. SP200.'. 

E3 '. Ell '. .• *. .••. 
• • OVER '. YES • , '. NO 

'. PAGESIZE? • ,--------> •. ENOPAGE ON ? •• -----------------, *. .* *. .• *. .• *.. • • .. * * ••• 

.>12. r=-----------------T' ••••• F3.......... • •••• F5 ••••••••• • 
• MOVE CONTROL • 'IBMBERRB • 
• CHARACTER '1'0 • .-.-.-.-,-.-.-,-. 
• BYTE , REDUCE • •• 
• SItIP COUNT • • RAISE ENDPAGE • .. .. .. .... ·T .... ·.. .. .. · .. T .. · .... 

.*. . *. 
G3 '. G5 ' • . * •. .* •. 

NO .' SKIPPING '. NO .' STANDARD '. _________________ '. COMPLETE? .' !---•. ACTION NEEDED.' 
*. .* *. ? .-'. .' '. .' * .. * •••• * ..• 

'YES ,. 'YES 

1 
: J3 :...... 1<----------••••• 85 • • .-> •••• SPl30 SP080 

••••• 83.......... • •••• 85 •••••••••• 
•• • SET CONTROL • 
: ~B~~NE :< _____________________________ : B~iIJOp~a~' : 
:: : Lfii~G~c~ ~~Tl : 

i~~~~:::l········· ................ . 
SPlIlO 

•••• J3 ••••• •••• 
• RETURN '1'0 • r->: CALLER : 

J •••••••••••••••••• 
• • 
• J3 • • • .... 

Chart DSPL. PAGE, LINE, and SKIP (part 2 of 2) 
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Chart BSPO. 

lBMBSPOA 

····A2········. ·P-ARITH-FORMAT • 
• OUTPUT • • • .... · .. r .. ·· .. · 

••• SPO]O 
B2 •• • •••• B] •••••••••• .... . . 

•• SOURCE PIC •• NO • SELICT • 
• ~ AS TARGET •• -------->. CONVERSION • .. .. . . .... . . 

··i·;" s •• ~~······i········ 
.... -c2.......... . .... C] ......... . 
• • ·CONVERSION • 
• MOVE SOURCE TO • .-.-.-.-.-.-.-.-. 
• TARGET • r-----. ASSIGN TO • • •• TARGET FIELD • • •• • 
········1·::::::::--- ................ . 

SP020 

····D2········· 
• RETURN TO • 
• CALLER • • • ••••••••••••••• 

Output conversion director (P format) 
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IB1ID5TFA/B ••• 5'1070 
~2 •. • •••• A) •••••••••• 

··.·'1········· .... . . • • .'ERROR MlSS '. Y • ADCRESS feE • 
'F FORM~T PRINT .-------->.. ENT~Y •• -------->. THRU OFS . . .. .. . ............... .... . . 

Chart DSTF. 

.... ~ ········1········ 

ST010 1 'TO" .' • ..... 82.......... E) '. 
'ST100 • •••• 
• -.-.-.-.-.-.-.-. y .'A~YTHING IN'. 
'BLANJ REMAINCIR.<--------.. BUFFER .'<--
• OF BUFFER • 1\ '. • • · . .... 
········1········ ':1:= 

... C2........... C) '. 

• PUT CURRENT 
aECORD 

................ 

1 . '. 
D2 '. .... .. .. 

• • N.· '. 
• Y2 .<----.. TRANSMIT .' .. '. .' .... .... 

' .. ' r .'. 
12 '. . ' '. Y .' IMPLICIT '. ---'0 CLOSE OR .' 

'. ERROl( .' 
·.MESS .' ' .. ' r 

..•. ·'2·········· 'IBMBERRB • .-.-.-.-.-.-.-.-. • • 'RAISE TRANSMIT • • • ••••••••••••••••• 

:::::----->1 
.... ·G2·········· • • 
• TURR 0" • 
• TRANSMIT fLAG' • • • • 

~::;:~::1········· 
• • •••• STOIIO 
.... ·H2·········· 

.' '. N .'fIRST LINE '. 

1
---'. Of ~ESSAGE .' .. .. .. . . . ... 

: .;;. : 1· Y 

• • .... 
. .. 

0) '. •• e. 
N .'ELAN~ LINE '. 

-----.. OUTPUT .' *. .• .. .. . ... 
: .:;. :->1' Y 
• • •••• S'I090 
. ... ·E)······.··· • • .to!OVE MESSAGE TO' 
• BUFFER • • • • • ................. 

5'1060 

· . . .. ·H)········· 'INITIALISE reB •• • 
• FOR NEW Bur fER • • RETU~N • 
• •• • • • • •••••••••••••• 
········1········ 'I 

.'. 5'1050 •• N 
"2 '. ") '. .... ... . 

• ' PAGESIZE '. N .' '. Y 
'. EXCEECkD •• --------> •. ERROR MESS .'---•. .• A·. .• .. .. ...-

' .. ' ' .. ' I ' · 
.····J2·········· 'IBM8ERR8 • .-.-.-.-.-.-.-.-. · .-----• RAISE ENDPAGE • · . ................. 

Stream input transmitter 
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IEto!CSTFX 
• •• ·AS··.· ••••• 

• ERROPT EXIT • 
• FROM LIOCS • • • .. ..... 1' ...... 

. .. ·.es·········· • • • SET TRANSMIT • 
• fLAG • • • • • ••••••••••••••••• 

j 
• ••• CS· •• •••••• • • 'RETURN TO LIOCS' 

• • ••••••••••••••• 
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IBMDSTI ••• 
A2 •• • •••• A3 •••••••••• .... Al......... .... .IBMCSCPA. 

• • ..COPY OPTION •• Y .-.-.-.-••• - ••• -. 
• STREAM INPUT .-------->.. ACTIVE •• -------->. COPY CURRENT 
• • •• •• • BUFFER ••••••••••••••• •••• • • 

Chart DSTI. 

ST'" ··l~~---------------::::::::j········ 
.··B2·· .. ······. 

• GET NEW RECORD · . 
•••••••••••••••• 

1 ... 
C2 •• • •••• c3 •••••••••• .... . . 

•• I/O ERROR •• N • 'IURN OFF • 
•• FI.AG SET IN •• -------->. TRANSMIT fLAG. 

•• CCB.. • IN FCB • .... . . 
··i~~---------------~::~::i········ 

ST03S ••• 
02 •• • •••• 03 •••••••••• .... . . 

•• •• Y .GET RaCORD LEN. 
•• P FORMAT •• -------->. FROM FCB • .. .. . . .. _. . . 

··i~~---------------::::::::j········ 
ST034 ••• 

E2 •• • •••• E3 •••••••••• .. .. . . 
•• •• Y .GET RECORD LEN • 

• • V FORMAT •• -------->. FROM RECORD • .. .. . . .... . . 
ST... ··l~~---------------::::::::j········ 

·····'2·········· • • • RESET FCB FOR • 
• NEW RECORD • • • • • ••••••••••••••••• 

1 
...• G2········· • • 

• RETURN • • • ••••••••••••••• 

Stream F-format print transmitter 
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IBMCSTIZ 

····A4 ••••••••• 
• EOF EXIT FROM • 
• LIOCS • • • ••••••••••••••• 

1 ·····Sll •••...•..• • • .SET EOl lI.AG IN • 
• PCB • • • • • • •••••••••••••••• 

1 ····CIl ••••••••• 
• ~ETUFN TO • 
• CALLER OF STI • • • ••••••••••••••• 

IBMDSTIX 

····AS •• ••••••• • ERROPT EXIT • 
• FROM LIOCS • • • .. .... ·r .. · .. 
: •••• B~ ••••••••• : 

• SiT TRANSMIT • 
• FI.AG IN FeB • • • 
········1········ 

• ••• cs •• ••••••• • • .RETURN '10 LIOCS. • • • •••••••••••••• 



I BMBSXCA I9:"3SXCB I3!'BC;XCC I '3l"'BSXCC 
•••• A1......... • ••• AL ••••••••• ····A3.··· •••• • ····Alj········· . .. . • COI'Jl"'N FCR~A':' • 

• I~PUT • 
• COL"jM~ FOR!' A'T' • 

:X-f'ORl"'JI.'I PIPUT : :X-~ORl"'AT OU':'PUT: • OJTP~T • · . · . ....... !....... . ............. . 

I j 

. ............. . ............... 

l ·····92·········· ________________ >: A D~~~~ ~T cg ~~, ECT: < _________________________________________ _ 

Chart DSXC. 

· . · . ................. 

j 
C;X010 ••• 

CL •• • •••• C3 •••••••••• .. .. . . 
•• •• ~O .IP X WIDTH < 0 • 

•• COLUMN 7 •• -------->. THE~ SET X •• ---t 
•• •• • WIDTH = 0 .. .. . . .. .. . .................... . .. l

·YES :Oi2: 

.. . 
02.. SX200 .... .··.03·· ...... . 

•• GET OR PUT •• YES. • 
•• STRING 7 •• -------->. RAISE ERROR • .. .. . . .. o· .............. . .. .. r 
·····E2 .. ··· .... · • • • IF COL < 1 THEN. 
• SET COL = 1 • · . ................. 

SX020 1 ,' . ..... F2.......... F3 · · . .... 
• IF COL > • YES •• •• NO 
• LINESIZE THEN .<--------.. COLU~N 7 •• ---t 
• SET COL = 1 • •• •• · . ... . 
········1········· ..... :;;.: 

II • A2. 
. . . 

SXOljO ... 
G2 •• .. . . 

•• ON RIGHT •• YES 
•• COL 7 •• ---l •. o· .. .. .. .. . .... r ::~i: 

... 
H2 •• .. .. 

•• COL> .0 YES 
•• CURRENT 7 •• ---~ 

•• 0 • .. .. .. .. . .... r 'O~i: 
NO 

••• SX150 •• • SX170 
J2 •• J3 Jlj •• • •••• JS ••••• ••••• .... ...0 .. GET •• .IBMBERRR· 

• • •• YES •• •• YES •• STRING OR •• NO ._.-.-.-.-.-.-.-. 
•• OUTPU'!' 7 0.----- •. PolO OF FILE 7 •• --------> •. MID X-FORMAT •• -------->. • 

•• •• t. o. t. WIDTH 7 •• • RAISE PoIDFILE • .. .. .... .... . . 
i;i;:.::j·N~ .. "j'" "iY~' ········1········· 

.... t sxoso SX060 ..... K2.......... . .... K3 .......•. 
• • .TRA'ISMITTER. • ••• Klj......... . ..• K5 ....... ·· 
• ADVA~CE. .-.-.-.-.-.-.-.-.. • .RETURN TO 'EXT • 
• POI N"'ERS TO E~ID.-------->. LOCATE NEXT • RAI SE ERROR • • STATEMENT • 
• OF BUFFEp. ". BUFFER.· •• • : ............... : .~ ... : ............... : ............... . ............. . 

·01 • 
• K 3 • 
• • 

X and COLUMN format items (part 1 of 2) 
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Chart DSXC. 

..... 
·02 • 
• A2· •• • t 

SX070 ,., 
A2 ., ,. ., 

,. ANY BYTES ., NO 
., TO gRIP? ,.-__ ! 

*. .• .. .. .. .. .. . ... 
• YES • • 

1 
: F2 : 

•••• ,. , 
32 ., ••••• S3 •••••••••• ,.., . . 

,. ENOUGH ., NO • ~EDUCE SRIP • 
• , BYTES IN ,.-------->. VALUE BY THIS. 

·,9UFFER ? ,. • NUMBER • . , ,. . . 
~:~;:·::l·Y~S ········1········· 

•••• SX080 ,., ,., 
C2 ., C3 ., ,.., ,.., 

,. ., NO ,. ., NO 
., OUTPUT? ,.--- ., OUTPUT? ,.---t 

*. .• •. .• *. .• •..• .. .. .. .. . .... 
lYES .1~·S :::l: 

••••• 02.......... D3 ., 
·SXII0 • ,.., 
.-.-.-.-.-.-.-.-. ,. END OF •• YES 
• •• , RECORD? , ._--t .BLANR OUT FIELD. ., ,. 
• • *..* ................. ., ,. . .... 

1 
· NO ·01 • 

SX.9. <---------- 1 '.:1' 
•• •• ·E2···· •• •••• • •••• E3 •••••••••• 
• • ·SXII0 • 
• ADVANCE BUFFER • .-.-._._.-.-._.-. 
• POINTERS. • BLANR OUT • 
• •• REMAINDER OF • 
• •• RECORD • 

;;;::···1········· ········i::;;~::· 
• F2 ._> . R2 • • • • • •••• • ••• SXI00 0.0 

F1 ., 
•• t. o. GET/PUT ., NO 

[

-> •• STRING CALL 0.--­.0 REQD? , • . , ,. ... . ... 
:.::.: lYE. 

····tGz .. · ...... . 
·IBMBSIST • . -._.-._.-._._.-. 
• STRING • 
• HOUSEREEPING • • • 

. xl~:······I::::::::---
····H2········· • RETURN TO • 

• CALLER • • • ••••••••••••••• 

X and COLUMN format items (part 2 of 2) 
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Chart BTOC. 

.... A2......... . ... AU ........ . .. .. 
• IBMBTOCA .-----------------1<----------------. IBMBTCCB • 
.. .. 

••••••••••••••• • •••••••••••••• 

B3···.. • •••• B~ •••••••••• 
.• *. • • 

•• IS EVENT •• YES • SE~ UP ERROR • 
•• VAR. ~,CTIVE •• -------->. FLIST • 

*. .* • • .... . . 
* .. * ••••••••••••••••• r ... 

••••• C2 •••••• •••• C3 •• 
• • .* •. 
• SET EVENT VAN, • NO ,.15 VALUE OF., 
• INCOMPLETE .<--------•. ASSIGNMENT •• 
: : •••• ·1·3 •••• 
••••••••••••••••• * ..• 

1

m 

·····03·········· • • • • • SET EV COMPLETE. · . · . ••••••••••••••••• 

1 ... 
E3 *. •••• .* •. 

• • NO. • ANY :teB •• 
• H3 .<----•. CHAIN PRESEN~ •• 

• ••••• A

J 

... , .... ,.'. ------------- I "" 
.· ... F3·········· • • 
• COMPLE~E NEXT • -->. ECB IN CHAIN • • • • • 
········1········ 

... 
G3 •• 

. * •. 
YES •• •• 
---.. ~ORE E~BS •• .. .. 

*. .* .... 
: .::. :->1. NO 

• • •••• . .. 
H3 •• 

. * -. TOCA •• •• 
---•• ENTRY POINT ?. .. .. .. . . .. .. (0' 

••• •• J3 ••• ••••••• • • 
• ASSIGN THE • 
• STATUS VALUE • • • • • 

---::::::::1········ 

COMPLETION pseudovariable 

· ... K3········· • RETURN TO • 
• COMPILED CODE • • • ............... 

v 
·····c~·········· • • .-.-.-.-.-*-.-.-. · . • ~AISE ~RROR • · . . ............... . 
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DFHPLIN 

A1 
INITIALIZATION 

B1 -.I:---~ 

SAVE 
REGISTERS 

C1 

SET UP CSA 
PLiST POINTERS 

01 

FIND DFHSAP FROM CSA 

E1""'&'--_ 
GOTO FPCC 

DFHPLIC 

A2----...... 
ENTRY 

B2 -.&_--., 
MOVE CSA ADDRESS 
TO PARAMETER 

C2 --L __ _ 

RETURN 

DFHPL 11 

A3----....... 
ENTRY 

B3 -"'---...... 
GOTO DFHPCP 

IChart DFHPL1I. CICS initialization bootstrap 
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IBMBOCLA,B,C, 

A4----..... 
SAVE REGISTERS 

B4 

FIND DFHSAP VIA CSA 

C4--l1.....--...... 
GOTO IBMFPCCA 
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abnormal GOTO 18,21 
(see also reset CHECK enablement) 

ABS built-in function 
fixed binary complex 114 
fixed decimal complex 115 
long float complex 116 
short float complex 116 

ACOS built-in function 
long float real 161 
short float real 169 

action byte 34 
ADD (fixed decimal) 170 
aggregate handling routines 101 
ALL built-in function 108 
allocate 

controlled variable 15 
in an area 16.1 
LIFO storage 18 
non-LIFO storage 18 

AND operation 122 
ANY built-in function 108 
A format 

input conversion director 66 
output conversion director 61 

area management 16.1 
arithmetic operations 133 
arithmetic routines 101 
arithmetic to arithmetic, internal 

conversion 19 
arithmetic to character conversion 
director 89 

arithmetic to character, internal 
conversion 19 

array events (~ WAIT) 
array indexing 109 
array operations 

ALL 108 
ANY 108 
POLY 120 
PROD 115,116 
SUM 118,119 

ASIN built-in function 
long float real 161 
short float real 169 

assign 
byte-aligned bit strings 128 
general bit strings 129 

assignment 
bit strings 128,129 
character strings 92 
of event variables 26 
with shift 111 

ATAN built-in function 
long float complex 165 
long float real 161 
short float complex 164 
short float real 163 

ATAND built-in function 
long float real 161 
short float real 163 

ATANH built-in function 
long float complex 165 
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Index 

ATANH built-in function (Continued) 
long float real 166 
short float complex 164 
short float real 166 

bit string operations (see string 
operations) ---

BIT TAB (see bit table) 
bit table in BUGTAB 216 
BOOL built-in function 126 
bootstrap 

conversion director 94 
conversion fix-up 10 

BUGTAB 
bit table (BIT-TAB) 216 
recovery of information 215 
storage 214 

C-format conversion director 
input 69 
output 10 

chain of EVTABs 26 
character-P and B formats 

input conversion director 66 
output conversion director 68 

character string operations (~string 
operations) 

character to arithmetic conversion 
director 91 

character to arithmetic, internal 
conversion 19 

check 
input, pictured character 91 
input, pictured decimal 96 
unqualified 35 

CHECK, system action 32 
checkpoint module 203 
CICS initialization bootstrap, DFHPL11 15 
close 38 
COBOL, communication with PL/I 186 
COLUMN format item 15 
communication, interlanguage 186 
compare 

general bit strings 121 
COMPLETION pseudovariable 26 
computational routines 101 
concatenation 

bit strings 129 
character strings 124 

control names 10 
control-section names 11 
controlled variable 16 
conversion 

arithmetic to arithmetic 79 
arithmetic to character 79,89 
binary constant to float 104 
bit to bit 89 
bit to character 90 
bit to fixed binary or float 102 
bit to pictured character 90 
character to arithmetic 19,91 
character to bit 92 

Index 353 
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conversion (Continued) 
character to pictured character 95 
decimal constant to packed decimal 103 
external 80 
fix-up bootstrap 70 
fixed binary-float-free decimal 98 
fixed binary or float to bit 103 
fixed binary to fixed binary and float 
to float 107 

fixed decimal - free decimal - fixed 
decimal 99 

fixed decimal-free decimal-float-fixed 
binary 95 

internal 79 
packed decimal to E-format 105 
packed decimal to F-format 106 
packed decimal to pictured decimal 101 
path 78 
pictured decimal to packed decimal 100 
string to string 79 

conversion director bootstrap 94 
conversion director modules 

arithmetic to character 89 
character to arithmetic 91 
input (A, P and B-formats) 66 
input <C-format) 69 
input (F and E-formats) 71 
input (p-format) 72 
output (A format) 67 
output (C-format) 70 
output (P and B-formats) 68 
output (F and E-formats) 71 
output (P-format) 73 

conversion routines 78 
COpy option module 73 
COS built-in function 

long float complex 151 
long float real 148 
short float complex 150 
short float real 149 

COSO built-in function 
long float real 148 
short float real 149 

COSH built-in function 
long float complex 151 
long float real 157 
short float complex 150 
short float real 158 

data-directed input 53 
resricted conversions 54 

data-directed output 56 
DATE built-in function 197 
debugging macro instructions 14 

reactivation 214 
DELAY statement 197 
DFHPL1I, CICS initialization bootstrap 
director modules 

conversion (see conversion director 
modules> --

input/output 43 
DISPLAY statement 194 
DIVIDE built-in function 

fixed binary complex 172 
fixed decimal complex 173 

division 
fixed binary complex 178 
fixed decimal complex 179 
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15 

division (Continued) 
long float complex 180 
short float complex 180 

dump bootstrap 204 

edit-directed I/O, housekeeping 57 
edit-directed input 60 
edit-directed output 61 
END PAGE on print files 74 
entry-point names 11 
ERF built-in fUnction 

long float real 140 
short float real 142 

ERFC built-in function 
long float real 140 
short float real 142 

error codes, in ONCA 31 
error codes 30 
error-handling modules, control names 15 
error-handling routines 27 
error handler 33 
EVENT option, on DISPLAY statements 195 
event variable assignment 26 
EVTAB chain 26 
EXP built-in function 

long float complex 139 
long float real 137 
short float complex 139 
short float real 138 

explicit close 38 
explicit open 38 
exponentiation 

general, long float complex 184 
general, long float real 183 
general, short float complex 184 
general, short float real 183 
integer, float complex 182 
integer, long float real 181 
integer, short float real 181 

external conversion 80,78 

F and E-format conversion directors 71 
FLOW option 21 
FORTRAN, communication with PL/I 188 

general exponentiation (~ 
exponentiation) 

get and put string initialization 52 
get file initialization 48 

HIGH 92 
housekeeping routines 15 
housekeeping, edit-directed 
housekeeping, interlanguage 

PL/I called from another 
PL/I calls COBOL 186 
PL/I calls FORTRAN 188 

IBMBAAH 108 
AIH 109 
AMM 111 
ANM 113 
APC 115 
APF 116 
APM 117 
ASC 118 
ASF 119 

I/O 57 

language 191 
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AYF 120 MKL 161 
BBA 122 MKS 163 
BBN 123 MKX 164 
BCI 124 MKY. 165 
BCK 124 MLL 166 

IBMBBCT 125 MLS 166 
BCV 126 MML 167 
BGB 126 MMS 169 
BGC 127 MOD 170 
BGF 128 MPU 171 
BGI 129 MPV 171 
BGK 129 MQU 172 
BGS 131 MQV 173 
BGV 132 MRU 174 
CAC 89 MRV 175 
CBB 89 MRX 166 
CBC 90 MRY 166 
CBQ 90 MUD 167 
CCA 91 MVU 168 
CCB 92 MVV 169 
CCC 92 MVW 180 
CCQ 95 MWX 180 
CE 95 MWY 180 
CGP 96 M~L 181 
CGQ 97 MXS 181 
CGT 97 MXW 182 
CGZ 97 MYL 183 
CH 98 MYS 183 
CK 99 MYX 184 
CM 100 MYY 184 
CO 101 PAF 16 
CP 102 PAM 16.1 
CR 103 PGO 18 
CT 103 PRC 25 
CU 104 SAl 66 
CV 105 SAO 67 
CW 106 SBO 68 
CY 106 SCI 69 
EOC 30 SCO 70 
EOL 31 SFI 71 
ERC 32 SFO 71 
JWI 198 SMW 65 
MAL 134 SPI 72 
MAS 135 SPO 73 
MAX 136 Toe 26 
MAY 136 XCH 212 
MBL 137 XDBG 212,214 
MBS 138 XDBL 212,214 
MBX 139 XDBM 212,214 
MBY 139 XDC 212 
MCL 140 XDD 212 
MCS 142 XDM 212 
MOL 143 XOP 212 
MDS 145 XEC 212 
MDX 146 XER 212 
MDY 147 XET 212 
MGL 148 XEV 212 
MGS 149 XFLT 212 
MGX 150 XFV 212 
MGY 151 XGC 212 
MHL 153 XGV 212 
MaS 154 XIC 212 
MHX 155 XIN 212 
MHY 156 XIOS 212 
MIL 157 XKY 213 
MIS 158 XLB 213 
MJL 159 DL 213 
!US 160 :XRR.I 213 
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XRRT 213 
XRT 213 
XRWS 213 
XSIO 213 
XSY 213 

IBMBXTAB 213 
XVKO 213 
XVRO 213 
XWT 213 

IBMOCCS 94 
EFL 27 
ERR 33 
IEC 186 
IEF 188 
IEP 191 
JOS 194 
JOT 197 
JOY 197 
JOZ 196 
JTT 198 
JWT 199 
KCP 203 
KOM 204 
KST 204 
OCL 38 
PGR 18 
PIR 21 
PJR 23 
POL 24 
POV 25 
RIO 41 
SCP 73 
SCV 70 
SOl 53 
SDJ 54 
SOO 56 
SED 57 
SEE 58 
SEH 59 
SEI 60 
SEO 61 
SII 48 
SIL 49 
SIO 50 
SIS 52 
SLI 61 
SLJ 63 
SLO 64 
SPL 74 
STF 75 
STI 76 
SXC 75 
XCOM 213 
XDGT 213,214 
XDTF 213 
XFCB 213 
XNVB 213 
XTA 213 

IBMGJWT 201 
implicit close 38 
implicit open 38 
INDEX built-in function 124 
indexing, array 109 
initial storage area (ISA) 21,23 
initialization 

get and put string 52 
get file 48 
of program, from caller 23 
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initialization (Continued) 
of program, from system 21 
put file 50 
stream I/O 43 

input 
check, pictured character 97 
check, pictured decimal 96 
data-directed 53,54 
edit-directed 60 
list-directed 61,63 

input conversion director modules (see 
conversion director modules) 

insufficient storage 22 
integer exponentiation (~ exponentiation) 
interface 

checkpoint/restart 203 
record I/O 41 
SORT 204 

interlanguage communication 21 
interlanguage communication routines 186 
interlanguage control block (ZCTL) 186 
interlanguage housekeeping 

PL/I called from another language 191 
PL/I calls COBOL 186 
PL/I calls FORTRAN 188 

interleaved arrays, indexing 109 
internal conversion 79,78 
interrupts 33 
ISA (~ initial storage area) 

library, resident 10 
library, transient 10 
library macro instructions 14 
LIFO stack overflow recovery 19 
LIFO storage management 18 
LINE 60 
list-directed input 61 

restricted conversions 63 
list-directed output 64 
listings, program 13 
LOG built-in function 

long float complex 147 
long float real 143 
short float complex 146 
short float real 145 

LOG10 built-in function 
long float real 143 
short float real 145 

LOG2 built-in function 
long float real 143 
short float real 145 

LOW 92 

macro instructions (~ library macro 
instructions) 

mapping, structure 111 
mathematical functions 134 
matheme~cal routines (see arithmetic 

and mathematical routines) 
messages 

insufficient storage 22 
no main procedure 22 
no storage available 22 
SNAP 27 

miscellaneous routines 194 
module naming conventions 10 
multiple events (~ WAIT) 
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multiplication 
fixed binary complex 178 
fixed decimal complex 179 
float complex 180 

MULTIPLY built-in function 171 

names 
control 10 
control-section 11 
entry-point 11 
module 10 
register 13 

no main procedure 22 
no storage available 22 
non-LIFO storage management 18 
non-on-type errors 30 
NOT operation 123 

ON conditions 34 
on-code module 30 
on-type errors 30 
ONCA (see error code in ONCA) 
ONLoe built-in function 31 
ONSOURCE string 70 
open 38 
OR operation 122 
output 

data-directed 56 
edit-directed 61 
list-directed 64 

output conversion di.rector modules (~ 
conversion director modults) 

oVtrlay 25 
space saving modult 24 

P-format 
i~put conversion director 72 
output conversion director 73 

PAGE 74 
PLIMAIN 22 
PLIOVLY 25 
POLY built-in function 120 
powers of ten, table 97 
prerequisite publications 3 
PROD built-in function 115,116 
program check interrupts 33 
program initialization 

from caller 23 
from system 21 

program listings 13 
program management 15 
program publications 4 
purpose of publication 3 
put file initialization 50 

reactivation of debugging macro 
instructions 214 

record I/O interface 41 
record I/O routines 41 
recovery of information from BUGTAB 215 
register naming conventions 13 
register usage 13 
REPEAT built-in function 

bit strings 129 
character strings 124 

REPLY option on DISPLAY statements 195 
reset CHECK enablement 18 
resident library 10 
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restart module 203 
restricted conversions 

data-directed input 54 
list-directed input 63 

RPGII, communication with PL/I 191 

shift-and-assign 177 
shift-and-load 177 
SIN built-in function 

long float complex 151 
long float real 148 
short float complex 150 
short float real 149 

SIND built-in fUnction 
long float real 148 
short float real 149 

single events (see WAIT) 
SINH built-in fUnction 

long float complex 151 
long float real 157 
short float complex 150 
short float real 158 

size of library modules 209 
SKIP 74 
SLD (see SUBSTR) 
SNAP message 27 
space saving module 24 
SORT interface 204 
SQRT built-in function 

float complex 136 
long float real 134 
short float real 135 

storage for BUGTAB 214 
storage management 18 
stream I/O initialization 43 
stream I/O modules 43 
STRING built-in function 113 
string conversion director bootstrap 94 
string handling modules 121 
string handling routines 121,107 
string operations 

AND 122 
assignment 128,129 
BOOL 126 
comparison 122,127 
concatenation 124,129 
fill 128 
INDEX 124 
NOT 123 
OR 122 
REPEAT 124,129 
TRANSLATE 125 
VERIFY 126,131 

STRING pseudovariable 117 
string to string, internal conversion 79 
structure mapping 111 
SUBSTR built-in function 131 
SUBSTR pseudovariable 131 
SUM built-in function 118,119 
symbolic register names 13 
SY~lTAB 32 
system action, for CHECK 32 
system publications (see program 
publications) ---

TAN built-in function 
long float complex 156 ...... 
long float real 153 \Ir.. 

Index 357 
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TAN built-in function (Continued) 
short float complex 1.5~ 
short float real 154 

TAND built-in function 
long float real 153 
short float real 154 

TANH built-in function 
long float complex 156 
long float real 159 
short float complex 155 
short float real 160 

TIME, built-in fUnction 197 
transient library 10 
TRANSLATE, built-in fUnction 125 

VERIFY, built-in function 
bit strings 131 
character strings 126 

WAIT 
array events 198 
multiple events 199 
single events 201 

X format item 75 

ZCTL (interlanguage control block) 186 
set a subfield of a complex number to 

zero 97 
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