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CAUTION

The normal checks and limitations that apply to the
standard MPE users are bypassed in Privileged Mode. It
is possible for a Privileged Mode program to destroy file
integrity including the MPE operating system software
itself. Upon request Hewlett-Packard will investigate
and attempt to resolve problems resulting from the use
of Privileged Mode code. This service is available on a
time and materials billing basis. However,
Hewlett-Packard will not support, correct, or attend to
any modifications of the MPE operating system
software.

NOTICE

The information contained in this manual is proprietary and may not be disclosed to third
parties. The terms and conditions of release of this information to the recipient are
governed by the agreement executed at and between Hewlett-Packard and the recipient
regarding the HP 3000 internal MPE V System Table Structures, including the MPE V
Tables Manual for MPE V Operating System. )

Hewlett-Packard does not warrant the accuracy or completeness of the information con-
tained in this manual. Hewlett-Packard may make revisions to the MPE operating system
or CPU firmware that may affect the information and specifications contained herein.
Hewlett-Packard shall have no obligation to provide the recipient with notification of
revisions, corrections, or updates regarding the information contained herein.

Hewlett-Packard shall not be responsible for any loss or damage to the recipient, its cus-
tomers, or any third party caused by the recipient’s use of the information provided
herein.

Copyright (c) 1985 by HEWLETT-PACKARD Company
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LIST OF EFFECTIVE PAGES

The List of Effective Pages gives the date of the current edition, and lists the dates of all
changed pages. Unchanged pages are listed as "ORIGINAL". Within the manual, any
page changed since the last edition is indicated by printing the date the changes were made
on the bottom of the page. Changes are marked with a vertical bar in the margin. If an
update is incorporated when an edition is reprinted, these bars and dates remain. No in-
formation is incorporated into a reprinting unless it appears as a prior update.
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PRINTING HISTORY

New editions are complete revisions of the manual. Update packages, which are issued be-
tween editions, contain additional and replacement pages to be merged into the manual by
the customer. The date on the title page and back cover of the manual changes only when
a new edition is published. When an edition is reprinted, all the prior updates to the edi-
tion are incorporated. No information is incorporated into a reprinting unless it appears as
a prior update.

The software date code number printed alongside the date indicates the version level of the
software product at the time the manual edition or update was issued. Many product up-
dates and fixes do not require manual changes, and conversely, manual corrections may be
done without accompanying product changes. Therefore, do not expect a one-to-one
correspondence between product updates and manual updates.
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PREFACE

The second edition of the MPE V/E Tables Manual describes the internal table organiza-
tion of the MPE V operating system. It is intended for the technically sophisticated user
with Privilege Mode capability. We strongly discourage modifying the table structure be-
cause you may destroy the operating system. The following caution applies:

CAUTION

The normal checks and limitations that apply to the
standard MPE users are bypassed in Privileged Mode. It
is possible for a Privileged Mode program to destroy file
integrity including the MPE operating system software
itself. Upon request Hewlett-Packard will investigate
and attempt to resolve problems resulting from the use
of Privileged Mode code. This service is available on a
time and materials billing basis.  However,
Hewlett-Packard will not support, correct, or attend to
any modifications of the MPE operating system
software.

The major highlights of this edition include:

¢ A new chapter (24), "Native Language Support". It includes all of the character sets to support
the installed languages.

e [Expanded Chapter 15. It now includes Native Language Support Application Message Facility.

e A new table, DEFDATA Table. It describes the default configuration for for HP-IB devices. This
table is located in Chapter 16.

e A new table, Process Job Cross Reference Table. It determines the job/session main process
(Command Interpreter) for any process on the system. This table is located in Chapter 8.

o Additional fields support cartridge tape, job scheduling and all other features of release G.01.00.
Many chapters reflect these changes.

We hope you will find this edition informative. Your comments and suggestions are welcome via the
"Reader Comment Sheet" at the back of this manual.

Xix/xx
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k1K) 120 344 CXRFA PLRBEL
314 HENLOG PIN I 4 345 DSIMAGE PLABEL
315 %20 346| DEFAULT LABEL TYPE | TAPE LBL AUTO REC FUN
316 RESERVED 347| SYSDB PTR TO TERM INIT CHNL PGM (S30/33 ONLY)
317 Reserved 350] nP| |SD| SOFTDERTH FLAG
— MEM PRESSURE
--- 320 DS GLOBRL DATA SEGMENT DST NUMBER 351
LAST CYCLE DURRTION
kral RESERVED FOR DS/3000 (SET TO ZERD) 352
322 RESERVED FOR DS/3000 (SET T0 ZERQ) 353
CYCLE THRESHOLD
323 SDS LDEV PLABEL 354
D 324 RESERVED FOR DS/3000 (SET TO ZERD) 355 BUG CRTCH ENRBLE CELL
325 RESERVED FOR DS/3000 (SET T0 ZERD) 356 MONITOR BUFFER | TINESTAMP HONBUFTO
326 RESERVED FOR DS/3000 (SET T0 ZERD) 357 HONITOR BUFFER | TINESTRNMP HOKBUFT1
327 RESERVED FOR DS/3000 (SET TO ZERQ) 360 DSBRERK PLRABEL
330 DISC STRTUS lb-?gg 3611 Bank of last menory word LRST MEMORY
331 LDEV | 0ISC zégon 362{ Base of last memory word RDDRESS
332 AONESS 1363 PYPROC PIN
333 NAXQUEUE 1364 PV RECOGNITION COUNT
JOBPRI PRIVATE<
Kk DEFRULTQUEUE VOLUNES ‘|365 VNOURT FLRGS |RUTO|ALL|ON
6.01.00 6.01.00
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The foilouing

%1401 = DURPDEVDRT

02 =X
03 =

oS
W
232

b
D
D
Q
N

The follouing

Systen Global Rrea (Cont.

MSG CATALOG LDEV |
" HESSAGE CATRLOG DISC ADDRESS
nSG DST
CONSHPLINE® PLRBEL

CONSMRIE PLABEL

SYSTEM LEVEL UDC FLRG (1 = SYS UDC’S EXIST)

SYSDB RELATIVE POINTER T0 SYSGLOB EXTENSION

CPY NUMBER ( Set by softdunp )

NICROCODE MEMORY LOCATIONS

*NOTE THAT THE CONTENTS DEPEND ON THE TYPE
OF CPU THAT MPE IS RUNNING AND WHETHER R
DUNP, POMERFAIL, OR CNTL B/HALT HAS OCCURRED

locations refer all systens:

%1410 = S - BANK
1411 =7
1412 = STATUS
- BANK 1413 = PB - BRKK
1414 = PB
16 = P
1416 = PL
1417 = CIR

1420 = High Bank

locations refer exclusively to the Series 37:

%1421 = NICROCODE VERSION NUMBER

BIT (0

:2) 0 = MASTER RELERSED
10 = PENDING RELERSE
11 = EXPERINENTAL

BIT (2:6) BASE LEVEL (1-64)
BIT (8:8) PATCH LEVEL (1-99)
11422 = FLAGS/NISC

6.01.00
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flenory Layout

BIT (0:1) 1 IF ON ICS
BIT (1:1) 1 IF IN DISPRTCHER

BIT (2:1)

BIT (
BIT(4

BIT(S
BIT(8

%1423/7377 =

LOGICAL/PHYSICAL
1 IF LOGICAL
3:1) 1 IF CHANNEL PROGRAM IS RUNNING

:1) SPLIT BANK FLAG
1 IF SPLIT

:3) UNUSED

:8) LAST STOP CODE

CHANNEL PROGRAM AREA FOR BOOTING SOFTWRRE

(USED ONLY DURING BOOT).

The following are assignnents after softuare has been loaded and launched:

11540/1617 =
1620/1677 =
1700/1710 =
1711/1737 =

ROM INPUT BUFFER FOR TERMINAL I/0
ROM OUTPUT BUFFER FOR TERMINAL I/0
ROM CONTROL BUFFER FOR TERMINAL I/0
ROM CONTROL B INTERFACE BUFFERS

The following assignnents refer to the Series 30/33/39/40/42/44/43/64/68:

30/33/39/40/42/44/48 64/68
%1421 = SYSTEN HALT # %1421 = (PX1 REGISTER
1422 = ISR (INTERRUPT REGISTER) 1422 = CPX2 REGISTER
%1515 = SYSTEM INTERRUPT HASK %1515 = NIR REGISTER
1516 = DRT 0
1517 = DRT 1
1520 = DRT 2
1521 = ORT 3 37/64/68
1616 = ORT 0
1517 = DRT 1
1520 = DRT 2
1521 = DRT 3
1522 = DRT BRRK
1523 = DRT RDDRESS OFFSET
1524 = INTERRUPT HASK FOR INBO
1525 = INTERRUPT NASK FOR INBY
1526 = INTERRUPT MASK FOR IMB2
1527 = INTERRUPT MASK FOR INB3

ALl Systens:
1740 =

START OF SYSGLOB EXTENSION

6.01.00
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SysGlob Extension

X200 words long; Pointer found at SysdB + X377

z0

SURP QUEUE DELAY (*1001S)
BANK OF FIRST REGION IN LINKED MEMORY

BASE OF FIRST REGION IM LINKED MEMORY

GRRBAGE COLLECTION ENRBLE TiRG

MOVE THRESHOLD (IN PRGES, FOR GARB COLL)
MAIN MEMORY PAGE SIZE (IN WORDS)

VDS PAGE SIZE

LAST NMAKE ROON TINE

NENORY PRESSURE DURRTION THRESHOLD

NATIVE LANGURGE TABLE (NLT) DST #

RESERVED FOR NATIVE LANGUAGE SUPPORT

BAUD RATE OF THE SYSTEM CONSOLE
T i i
PLRBEL FOR REHOTE’MPE
PLRBEL FOR GETDS’NODENAME

.
PLABEL USERLOG (EXTERNAL)
PLABEL USERLOG (INTERWAL)
PLABEL RECLOG (EXTERNAL)

6.01.00
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Menory Layout

SWAPQDELRY

FIRST
MENORY
REGION

GRRBLULLENAD

MOVETHRESH

Memory Layout

1%

120
121

SysGlob Extension (Cont.)

PLRBEL RECLOG ({INTERNAL)
PLABEL RESTART (EXTERNAL)

PLRBEL RESTART (INTERNAL)

PMBC LOW CORE BANK # (USER)

PNBC LON CORE ADDRESS (USER)
RESERVED FOR IMAGE

RESERVED FOR NEASIO 12} PMIOCNT

LORDER CACHE SEGMENT NUMBER

PLABEL 3270 (EXTERNRL)

VERSION

UPDATE

FIX

COUNT OF TAPE CONTROLLERS USING MERSIO

PORT DATA SEGMENT MUMBER

RESERVED FOR SECOND PORT DATR SEGMENT
SYSTEM FPNAP OPTION FLRG

GLOBAL
ALLOM
MASK

RESERVED

SY§ PORT PROCESS PCB RELATIVE INDEX

GLOBAL RFT DST NUMBER

6.01.00
1- 16
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Rerory Layout

SysGlob Extension (Cont.

1

~

2 INITIRL/PROGEN COMM. DSEG NUMBER (Ch. 16)

123 INITIAL SYSTEM STARTUP OPTION

124 PORT’ HAX’ SER’ COUNTER

125
127 CURRENTLY UNASSIGNED
130] (DS, NETHORK MGHT,APPLICATION SERVICES)

13
132
133
134
1385
136
137

145 RESERVED FOR SPL

146 PATH FLON

147 ANALYZER

6.01.00
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* NIOCNT = MEASIOCOUNT (3
*& HEASFLAGS  (15:1) = 1 =
(14:1)

(13:1)

SYSDB Words

Systen tables may be accessed by using the LST/SST instructions. Pointers
have the follouing fornat:

01 234567 8 9101112131415
| Rddress | Bank i
I |

Rddress is the whole word with "Bank" nasked out to 000O0C.

Systens that have WPE V/E microcode (all 6X systens, 4% systens uith new
boards) can have a non-zero bank nunber. Systems running pre-MPE Y/E micro-
code can only use bank 0, therefore the pointer will look like:

012345067 8 911112131415

{ Address |

| |
SysGlob Word Definitions

RDDRESS NAME FUNCTION

DB+55 BUsY - SYSDB relative pointer to BUSY TABLE for
I/0 resources

DB+56 HERD ~ SYSDB relative pointer to table containing
head pointers to I/0 resource queues

0B+57 TRIL - - SYSDB relative pointer to table containing
head pointers to tail of I/0 resource queues

DB+60 SI0 COUNT - Hunber of I/0 Prograns currently executing

DB+72 POUER FAIL - ¢-no power fail
1-systen disc recovery
2-all other disc recovery
3-all other device recovery
DB+73 SysuP - Systen is up and operable
0B+74 CONSLDEVN - Systen console logical device nunber
DB+400 CPU NUMBER - Set when systen aborts

6.01.00
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Nenory Layout

JOBSYNCH job synchronization via jobsynch (sysglob+121(8))

(13:1) - JOBSREADY - set by DEVREC & MORGUE (via procedure STRRTDEVICE)
indicating a ready job. This prevents UCOP fron
going to a wait state when a job is just nade
ready.

(15:1) - DEVFREED - set by DEALLOCATE when device count goes to 0.

NOTE - Both bits above used for synchronization of job-nade-ready or
devicefreed when UCOP is running.

(14:1) - JOBSUAITING- set by UCOP just before waiting if amy job is

uaiting for list device. Signals DERLLOCATE to
auake UCOP uhen a device is freed.

6.01.00
i- 18
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Allou Mask Fornat

The Allow nask for MPE V is expanded to six words. There is a mask in each
user’s JIT and in the SYSGLOB area. The Rllow nask contains enough bits for
a one-to-one correspondence to every present OPERATOR type connand, or any
future OPERATOR conmand. Uhen a user is ALLOWed any OPERATOR command or
ASSOCIATEd to a device (uhich will use OPERRTOR type commands) then the cor-
responding bit(s) in the mask in that user’s JIT for that command is set. IF
the ALLOW or RASSOCIATE was done on a global scale, then the bit(s) in the
nagk of the SYSGLOB area is/are updated.

The follouing EQURTEs define the mask bit for each operator conmand.
The first set of conmands define the operator commands dealing with devices.
When adding a new command to this set of EQUATEs, be sure to add a cor-

responding move statement in LOGIMAGE, even if the command will not be
logged.

=
&
d
o
=
oy

ABORTIO
RACCEPT
DOUN

GIVE
HEADOFF
HEADON
REFUSE
REPLY
STARTSPOOL
TAKE

up

MPLINE
DSCONTROL

oooooooooooool
Wee NN B WO L
CWRNAGD BWN O

[
~ -

UPPER LIAIT->DEVICE COMMANDS

RBORTJO0B 0 13 13
AaLLod 0 14 14
ALTFILE 0 15 15
ALTJOB 1 0 16
BRERKJO0B 1 117
DELETE 1 2 18
DISALLOM 1 3 19
JOBFENCE 1 4 2
LInIt 1 5 21
STOPSPOOL 1 6 22
SUSPENDSPOOL 1 723
QUTFENCE 1 8 24
RECALL 1 9 25
RESUNEJOB 1 10 26
RESURESPOOL 1 1 27
STREANS 1 12 28
CONSOLE 1 13 29

6.01.00
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famory Layout

Bllex fask (Cont,)

Hort Rt
WARN 1 14 20
WELCORE 1 15 3
NON 2 [ ]
KOFF 2 1A
VHOUNT 2 2 X
LIOUNT H 3 3
LDISHOUNT 2 4 3
HRIECONTROL 2 §
JOBSECURITY 2 € 38
DOUNLORD 2 73
NIOENRBLE 2 3 4«
NIODISABLE 2 9 4
L0G 2 10 42
FOREIGN 2 11 43
InF 2 12 44
SHOWCON 2 13 45
OPENG 2 14 45
SHUTQ 2 15 47
DISCRPS 3 2 4

ina kel )

§YSbB

01 234656 78 910112131415

LT e o S B B B B P ey B R R B B
or [STATE| DST # |
1”m |

STATE = ¢ if respective buffer empty
1 if respective buffer is current
2 if respective buffer is full

Hemory Layout

Brocess Stop hist Oanarel Lavous
8Y$08
0 $TOP BITS REPRESENTING WHICH

PROCESSES TO STOP ON "SHUTDOMN"

# PROCESS ENTRIES

i e e i

18T PROCESS ENTRY

2ND PROCESS ENTRY

N7

LRST PROCESS ENTRY

Entry Fornyt

0123456 78 810112131415
wolan]os|eafenfemlas e fam|am| 22| ] | 2nfom 2]

PROCESS PIN ¥ | STOP BIT #

PROCESS WRIT STRTE

& N nte.

FLACX
$YSpR entry ¥ process stop bit #
| 0 ‘lI 2 3| 4 5| 6 7| 8 9|1o 11121314 18 | meenun mm=mase cemmseeses
V6 N/ T 111111 SFIRFTBUF SLISD| 1 devrec 2
| | 2 ucop 0
3 log 1
SF = 1 if goft failure
HF = t if hard failure
BUF = O if current log buffer is buffer 0
= 1 if current log buffer is buffer 1
SL = 1 to indicate a suitch in log buffers {fron 0 to 1 or fron 1 to 0)
SD = 1 to indicate shutdown in progress
6.01.00 6.01.00
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Nenory Layout Nenory Layout
Initial Menory Allocation Bank 0
This section is a description of the method used by INITIRL to allocate Lou Core nenory
nenory for WPE tables and code segnents in NPE V/E. All nenory allocated by
INITIAL is pernanently allocated. Rl nen-core resident code and data is put SDRT (Only on 64/68 if Pri-

on disc before exiting INITIAL.

At the nost basic level INITIAL will try to build nemory to look exactly as
diagranried belou. There are, houever, several uays in which to deviate fron
this structure. Before going into the sources of these deviations, it is
necessary to point out which portions of newory are used by INITIRL during
the restart and therefore cannot be used by MPE until INITIRL has Ffinished.

Before INITIAL begins to allocate any nemory space, it relocates its core
resident code, its code segnent suapping area and its stack to the highest
configured menory space. Rdditionally, it uses the last 1326 uords of bank O
on series 4x nachines for its I/0 buffer area and tenporary code segnent
table. After INITIAL has built all of core resident MPE (tables and code), it
builds the disc resident MPE tables. Since sone of the disc resident tables
nay be too large to be built in INITIAL's stack, these tables are built in
unused nenory space. Therefore, in addition to the nenory space required for
INITIAL's code, INITIRL's stack and core resident MPE, there nust be enough
space left in which to build the largest of the disc resident tables.

For Series 6x nachines with the MPE V/E Ffirmuare, INITIAL will build the
tables with *>" gigns by them out of Bank O if necessary. For all other
tables, INITIAL will essentially build memory in the order shown belou.
There nay be an unused fragnent of menory betusen the DRT’s and the systen
global area which INITIAL will fill wWith the smaller tables. Neither the
tables narked with an asterisk nor the code segnents uill ever be put in this
area. NOTE: INITIAL will build all tables on 32-uord boundaries.

If the systen being built by INITIAL is configured with 128K words or 160K
words of memory then INITIAL’s stack will be in bank 1 (the code also on a
128K nord nenory size). If INITIAL is occupying part of bank 1 and the space
is needed for a core resident MPE code segnent or to build a disc resident
table then INITIAL will print the error message “ERROR ¥350 OUT OF MEMORY™.

Except for the exceptions stated above, for every allocation of nemory
INITIRL will first try to allocate any remaining space betueen the DRT’s and
SYSDB. It will then try the next available space in bank O, then the next
available space in bank 1. If it uere necessary it could continue searching
until all all banks uere checked for available space.

Innediately before exiting INITIAL, INITIAL lays doun all the wmenory region
headers and trailers as shoun belou. For any one bank of nemory there will
only be one block of core resident NWPE, regardless of its contents. The only
block of core resident MPE that does not have a reserved region global header
is in bank 0. It does have the reserved region global trailer though. Before
placing any code outside bank O the first 24 words of every bank (except bank
0} is reserved for the region global header.

6.01.00
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Systen Global area

Firmiare area

SYSGLOB Extension

DST/CST/CSTX

Ics

Lo

/eIt

oLt

Resource Tables

CST Block

llenory NMeasurenent Info

VOSH Table

Job Process Count

> PRI/SEC HSR

>PCB

> Suap Table (SLL)

>Special Request Table

>Job Cutoff Table

>Tiner Request List

>Systen Buffers

PLPDT

>100

>SIR

>HON Table

6.01.00
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vilege Mode Bounds
Checking is enabled.)

{Only for 64/68 if Pri-
vilege Mode Bounds
Checking is enabled.)




Henory Layout

Bank 0 (Cont.)

Core Resident CST’s in CST order

Reserved Region Global Trailer

Rvailable Region Global Header

Rvailable NMemory

Available Region Global Trailer

NOTE: The > neans these tables can nove out of Bank O if necessary.

Bank 1

Reserved Region Global Header

Core Resident CST's and
tables narked with "> that
didn’t fit in BANK O

Reserved Region Global Trailer

6.01.00
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Heriory Managenent
CHAPTER 2 MEMORY MANAGEMEHWT TABLES

Segrient Table Structure

The current location and state of each data segment and loaded code segment
is naintained in the Segnent Table. This table is partitioned into three
separate tables as shoun in Figure 2-1. The partitions are based on the seg-
ment classes: a segrent is a data segment, a segment is a systen SL segment

or a segment is part of a progran. The structure and format of each parti-
tion is described in the following.

(%2), (21002)+SYSBASE -~
(20, (21001 )+SYSBASE ~~-==omn >
[
| i
$mmmmeoi
CSTXNAP $mmmmmee > | First
- -+ JLORDED |
(21051) -~>| | I IPROGRGH{
rmmmm—— +
| [T B +¢-- (£3), CURRENT PROGRAM POINTER
F + | | NEXT |
| | | |LORDED |
| | | | PROGRAN |
| | | +
Aommmnen + |
I |==mmmme +
B +
| |
| |
fmmmm——— +

Overall ST Structure

6.01.00
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Pointers and DST #’s of Segnent Table Conponents
i. DST

% 2 absolute address of entry O of the DST
%1002 sysbase relative index of entry O of DST.
DST nurber 2 is the DST Table dst #,

ii. €8T

% 0 absolute address of entry 0 of System SL

1001 sysbase relative index of entry 0 of System SL

%1032 displacenent fron DST base of entry ¢ of Systen SL (i.e
@rsT(last) - @DST(0) = DFS ).

DST nunber 4 is the CSTX Table DST #.

iii. CSTX
Z 1 absolute address of entry O of current progran.
%1033 displacenent fron DST base to first CSTX entry SL
DST nunber 4 is the CSTX Table DST .

iv. CSTRMAP

%1051 sysbase relative index of entry O of CSTXMAP.
DST number 43 (%72) is CSTXMAP Table DST #.

Henory Managenent

Standard Object Identifier Fornat

012345678 9101112131415
TYPE | CSTBLK
OBJECT NUMBER

O0BJIDENTIFIER(0). (0:4) ==> TYPE

0 Object is a Data segrent

1 Object is an SL segrent

2 Object is a Progran segnent
3 Object is a Cache Donain

OBJIDENTIFIER({0).(4:12) ==> Program index into CSTXBLK
OBJIDENTIFIER(1).{0:16) ==> Number field:
DST, CST, CSTX, or COT nunber
DST Entry Fornats
DST/CST Entry 0 Fornat
01234656 78 9101112131415
e Pt o o [ o I R R e B B

UORD Of  # CONFIGURED ENTRIES

HORD 1] ENTRY LENGTH (4)

HORD 2} # AVAILABLE ENTRIES

WORD 3i TRBLE RELATIVE INDEX TO FIRST FREE ENTRY

Menory Managenent

DST General Entry Fornat

Case (i) DST Entry for a Present Data Segnent

01234567 8 3101112131415
e o B e i T e e R R B B R e
WORD O }H 10 IR | SIZE/4 : FIRRINFO
WORD 1§D |R {1 IS [N IF S |C [u| |
[Cjo{n |7 {o W [¥ |0 {D] VRALLOC | FLRGS
WicIT [k DTSRI |
: [ O I L B S O {
WORD 2 : BANK } MHBANK
WORD 3 = BRSE | MNBASE
|
Case (ii) DST Entry for an Absent Data Segment
0123 7 8 9101112131415
e S e O B B i o e e BT ) e e e
UORD O IR (] = FIRMINFO
WORD 1 [D |R {I IS M JF IS |C |W] |
[C 1o In [T 10 (W IY o Ioi VUALLOC | FLRGS
WiCIT ik [p TSR] | |
: bl et I
HORD 2 ‘ LDEV # | HODR | HODA
|
WORD 3 I LoDA | tobA
|
6.01.00




Henory Ranagenent
€31 Entey Formats
€87 Ganeral Entry Format

Case (1) CST Entry for o Present SL Segnent or CSTX Segrent

3456738 !1011‘1213141

tenory Nanagenent

SLEntey Field Descriptions
1 32> gagnent absent
1 um> segnent privileged
1 sa) gagrent has buen referenced
t %) gegnent is being traced
= 1wy disc copy is valid
$TK » 1 =x> yagnent is a stack
MO0 » 1 ==> a yegment modification (exp., contr.) iv pending
FUIPs 1 wu> & forced urite of this segrient is in progress
VHPRGECNT = # of virtual memory pages allocated to this segnant
ROC = 1 s> gegnent is recoverable ovarlay candidate
IHI = 1 ww) gugnent is in notion in
SYS » 1 wn> gegnent is a systen segrant
COREs 1 s»> wagnent is core resident
NDs §  we) yrite disabled

ESTBLX Forngt

CSTBLK(0)
[ *
% NURBER OF ENTRIES IN TRBLE *
1 *
% AHY UNRSSIGNED ENTRY = -1 x
2 L]
% ANY ASSIGNED ENTRY > O *
3 x
*  RENAINING CSTBLK TRBLE ENTRIES *

oo i It I |
WORD V[ IR L /NS NS UC T LI 1]
VAR WA LTI A0 T TETTT | FLAGS
TR ]/ Il \$ (R AL T |
{I NIRRT S
HORD 2 } BANK g HRBANK
WoRD 3 | BASE | hHBASE
|
CASE (ii) CST Entry For An Absent Segnant SL or CSTX Segnent
1234 7 8 9101112131415
sl ot e et e Bt Bl Bt Sy B R RS R BRI R B
WORD O R M {R {T § SIZE/4 FIRHINFO
WORD 1 I/ IR IL U/ A/ AL AS S L 1ttt
J16 I8 11 Y 10T | FLRGS
LGN 11 1S IR VT
AR R
MORD 2 LDEV # | HODA HODA
WORD 3 LODR Looa

The table is initialized to ninus one in each entry. Uhen selected, the

entry is replaced

by a DST-relative index to the entry #0 of the CST exten-

Case (iii) DST/LST Free Entry

1100000
TRBLE RELATIVE OFFSET TO NEXT FREE ENTRY
TRBLE RELATIVE OFFSET TO PREVIOUS FREE ENTRY

IR

Refer to the Logical Segnent Table Format in Chapter 11 for more
infornation on KCST.

6.01.00
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sion block. This iz the the overhead entry for the associated prograr.

6.01.00
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Progran Blocks and the CSTXMAP

Since prograns can be dynamically loaded and unloaded, the segnent table nust
be kept packed or fragmentation would occur. Thus, the block of ST entries
for a progran segnent begins at an ST entry nunber that changes if & progran
which Was loaded before it gets unloaded. To nanage this dynanic structure,
an auxiliary structure, the CSTANAP is used. R progran is identified by its
index, CSTXEIX, into this map. The progran’s current beginning physical ST
entry nunber is equal to equal to CSTMAP (CSTXEIX).

Entry Fornat - CST Extension Block

CSTRAAP(CSTXETX)--
O %N =HOF CST'S IN BLOCK  *
1 % VALIDITY=Z125252 *
2 % 4 OF USERS SHARING BLOCK *
3 % 0 *
ST NOK-XCST
JE— > % HAS CST ENTRY FORMAT X geene X301
Y AN— > % HAS CST ENTRY FORMAT £ oeem 2302
Y R — > % HAS CST ENTRY FORMAT % coen 2303

The value of CSTXEIX is established when a CST extension blotk is allocated.
This index into the array CSTXMAP is naintained in the PCB of each process
sharing the block.

ferory Nanagenent

Fixed DST Entry Rssignnents

oeTAL DECTNAL TRBLE NANE
o | T ]
1 -E;; ------------------ 1 csT
2 jost 2 osT
3 (e 3 PeB
a jew 4 oSt
5 | SYSTEM GLOBAL ARER | & s¥S
6 |cRe 6 CORE
7w 7 1cs
10 | SYSTEN BUFFERS 8 SBUF
11 | UCOP REQUEST QUEVE | 9 UCRG
12 | PROCESS-PROCESS 10
CONMURTCATION TABLE ppCon
13 11/0 uEvE 1 160
14 | TERNINAL BUFFERS 12 TBUF
16 | LOGICAL-PHYSICAL 13
DEVICE TRBLE Leot
16 [ LOGICAL DEVICE 1
Al wT
17 | DRIVER LINKAGE TRBLE | 15 ouT
2 | 1/0 RESOURCE TRBLES | 16 BUSY, HEAD, TAIL
21 | SECONDRRY MSG TRBLE | 17 SECHSGTRE
22 | LORDER SEGHENT TRBLE | 18 st
23 | TINER REQUEST LIST | 19 T
a0 | omectoRy | ® oos
...................... |

5.01.00
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Menory Managerent ferory Managenent

DST (Cont.) DST (Cont.)
OCTAL DECIMAL TRBLE HANE OCTAL DECINAL TRBLE NRAME
25 | DIRECTORY SPACE 21 52 42 w
26 | RIN TRBLE 22 RIN 83 43 SIR
2? SWAPTABLE (SLL) 23 SHRPTAB 54 L) FHAVT
kY J0B PROCESS COUNT 2 JPCNT 55 45 100
31 | JOB MASTER TABLE % JnRY §6 | OUTPYT DEVICE DIRECT | 46 il
32 TAPE LABEL 26 57 | WELCOME MESSAGE #1 47 LOGONDSTR1
TRBLE wo | |eemmeeeeeemeeee—eeaeee
---------------------- 60 | UELCOME MESSAGE #2 43 LOGONDSTH2
33 LOG TABLE 27 wet8 | emmmmeooemmemmeemeeeee
---------------------- 61 | CS DATA SEGMENT 49 CSTAB
34 | REPLY INFORMATION 22 T et
TRBLE RIT 62 | PROCESS-JOB 5 PJXREF
---------------------- CROSS REFERENCE
35 | VOLUME TRBLE 29 L - T oo
---------------------- 63 | SYSTEM JDT 51 $YSI0T
36 | BRERKPOINT TABLE » st [emmmmemeem e eaeneen
---------------------- 64 COMMAND LOGON DST 52 CILOGDST
37 | LOG BUFFER! 2 T F
---------------------- 65 |MOUNTED VOL. SET TRBLE| 53 MVTRB
40 | LOG BUFFER2 2
---------------------- 66 | PRI.VOL. USER TABLE 54 PVUSER
Ll L0G ID TABLE 33 LIDTAB -- ——-= -
67 | RESERVED KERNEL 85
42 | ASSOCIATE TRBLE S T e
---------------------- 70 | DISC REQUEST TRBLE 56 DISCREQTAB
43 | CST BLOCK 35 L0 T s
---------------------- Hn MSG HARBOR TRBLE 57 NSGHARBTAB
44 | JOB CUTOFF TRBLE 36 or b |emmeceeeecccceceeceaae
---------------------- 72 {PRIMARY MESSAGE TABLE | 58 PRINMSGTAB
45 | SYSTEM JIT 37 2 4 S T et
---------------------- 73 |MEASUREMENT INFO TRBLE| 59 NERSINFOTAB
46 | SPECIAL REQ TABLE 38 KT |eremeeeeeececee e
...................... 74 FIRST FREE DST 60
47 | VIRTUAL DISC SPACE T SN bttt St S St S P
MANAGENENT TABLE VDSNTAB
50 DEVICE CLASS TRABLE L] DEVCLASS
51 Reserved Kernel 41
G.01.00 6.01.00
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Suap Tables SHAPTAB Unassigned Entry Format
The SUAPTAB is a core resident nenory nanagement table used to kesp track of 0 314556 78 910111213141
the locality lists of the competing processes. The PCB entry for a process ==|-=|==|==]=|==]-=]- -
has a SWAPTAB relative pointer to the header entry for the process. 0

SUAPTRB DST# = 23 (227)

TABLE RELATIVE INDEX OF HEXT FREE ENTRY

21004 Systen table pointer to SWAPTAB entry 0. 2 TRBLE RELATIVE INDEX OF PREV. FREE ENTRY
NOTE: The nunber of entries configured will be 3 3 0
greater than the nunber configured via
SYSDUNP. (Entry O consumes 3 entries). 4 0
H 0
SHAPTAB Entry O Format
34656 7 8 9101112131415 An assigned entry in the suaptab is a process’ SLL header or a nember of a
EE R R o Ee P ey et o) o) Pl ) ) B e process’ SLL. These fornats are now described.
0 # ENTRIES CONFIGURED 0
1 ENTRY SIZE (6) 1
2 # AVATLRBLE ENTRIES 2
3 TRBLE RELRTIVE INDEX OF FIRST FREE ENTRY 3
4 TABLE RELATIVE INDEX OF LAST FREE ENTRY 4
5 HIGH WATER MARK s
[ # PRINARY ENTRIES (0) 6
7 HERD OF IMPEDED QUEUE (PCB RELRTIVE) |7
8 TAIL OF INPEDED QUEUE (PCB RELATIVE) |l 10
] # CURRENTLY INMPEDED PROCESSES Il 1
10 fiAX # OF IMPEDED PROCESSES | 12
1" CUMULATIVE # OF INMPEDED PROCESSES I 13
|
12 [
|
I
|
17 | 21
|
6.01.00 6.01.00
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Nevory Managenent

Seanent Localite Lista (SLL) SLL Hegder Fornat
The systen naintains for sach process a segnent locality list (SLL) of the
segrants belonging to that process’ current working set, The process’ SLL 0123 6 7 8 9101112131415
consists of a header and a list of entries. The headar and list entries are --I--l--l--!-- il bl bl Rt R EEY EEY B ERY RS B
taken fron the SWRPTRB. |ﬁ :g H :: ? Ia | '
R process’ SLL is located via the process’' P(B entry. PCBOY contains the SLL 0 IR{SIT|R |R|I | | IOCNT SCHEDTOIONSG
relative index of the process’ SLL header. lEniLivirTir ] |
fQlejg el | |
L imicingvi |
SURPTAB
1 TRBLE RELATIVE INDEX OF FIRST EWTRY IN LIST | FIRSTINKX
e i
: 3 TABLE RELATIVE INDEX OF NEMORY REQUEST ENTRY | MENREQIKK
PCOOt--> SLLHERDER 4 # ENTRIES IN PROCESS’ SLL SEGCOUNT
4
} R
= .
| - SLL(SLLHERDINA+0)
> FIRST SLL ENTRY .(1:1) SWREQ, Swap Required Flag
== «(2:1) HASMEN, Has Merory Flag
| +(3:1) INTLOC, Initialize locality to mininun
| . .(4:1) PARTIN, Process partially suapped in
i . .(5:1) STRTOV, Start suap over flag
| . .{6:1) SWIP, Swap In Progress Flag
| .(8:8) IOCNT, Segnent read conpletions until auake
+=> NEXT SLL ENTRY
3e-
|
| .
1 .
v .
6.01.00 G.01.00
2- 13 2- 14
flenory Hanagement Menory Management
is Forn. Specia] Request Table

3465 67 8 9101112131415

o PCB RELATIVE INDEX OF THE NEXT INPEDED PIN
1 TRBLE RELATIVE INDEX TO NEXT ENTRY IN LIST
2 TABLE RELATIVE INDEX TO PREV. ENTRY IN LIST
3
- OBJECT IDENTIFIER -
4
§ [MISDILIBF IS |TIFIL D |
AITIIIOfLIRJLIOJZ K |E| PRE
P K|S {C{K |0 LIS IR IR IC | FETCH
St ICIKIR §Z I [SIE |E [C | COUNT
El JIIEIELEn] Joiein]
Gl jopiainiri | I vl

NEXTINPPIN
NEXTINX
PREVINX
SLL’ 0BIDESC
SLL' OBINUN
SLL'FLAGS

SLL{SLLINX+0) NEXTINPPIN, next make present deferred gueue

PCB Index
SLL(SLLINX+1) MEXTINK, next SLL entry
SLL{SLLINX+2) PREVINX, previous SLL entry

SLL(SLLINX+3) SLL’OBJDESC, fst uord of object identifier

SLL(SLLINK+4) SLL'0BINUM, 2nd uord of object identifier

SLL(SLLINK+5) )
X g 37K, process’ stack entry

} LOCKED, segnent locked in menory
) BLKLK, request for blocked lock
) FROZE, segrent frozen in memory
)

g 108§, Toss this entry

)

)

)

DECCNTFLAG,
PREFETCHCOUNT,

NCTE
numeer of configured PLBs,

6.01.00
2- 18

HAPSEG, process’ CST napping segrent (LSTT)
DISCIOSEG, disc I/0 pending on this segnent

SLLINI, process queved for this segrent

FRZREQ, request segnent to be frozen
LKREQ, request to lock segrent in memory

'The Suap Table will be configured with at least tuice the

Used for passing data segnent size change info and for keeping
a list of devices naiting for a segnent to arrive in nenory.

X1042 - SRT relative index to entry # 0
%1043 - SRT relative index to the head of the gueue

NOTE: The nunber of entries configured will be 3 greater

than the nunber configured via SYSDUNP. (Entry W0

consunes J entries).

SRT Entry O Fornat

0 # ENTRIES CONFIGURED
ENTRY SIZE (6)
# AVATLRABLE ENTRIES
TABLE REL. INDEX OF 1ST FREE ENTRY

-

TABLE REL. INDEX OF LAST FREE ENTRY

HIGH URTER MARK

# PRIMARY ENTRIES
HERD OF INMPEDED QUEUE (PCB REL.)
TRIL OF IMPEDED QUEUE (PCB REL.)
# CURRENTLY INPEDED PROCESSES
10 | W MAXIAUN INMPEDED PROCESSES
11 | CUMULATIVE ¥ OF IMPEDEC PROCESSES

~ o A w N

w0 o

5.01.00
2- 16




Nernory Managerent

The follouing entry fornat is for data segment gize changes:

0 NEXT ENTRY FOR DATA SEGMENTS

- OBJECT IDENTIFIER -

NEW DATAR SEGHENT SIZE
READ DISPLACEMENT
MOVE COUNT

n b W o™

The following is the format for devices waiting on a segment: {The region
header for the segnent contains an SRT relative index to this entry. If nore
that 5 devices are waiting on this segment, another entry will be linked to
this entry.)

¢ | NEXT ENTRY OF QUEUED DEVS ON SEG
1 TOQINK
2 TOQINX
3 T0QINX
4 I0QINK
5 10QINR

NOTE:
The nunber of primary configured entries uill be equal
to the total number of LDEVs configured. The nunber of
secondary entries mill be configured to be at least the
sane as the nunber of PCBs configured. Data segment change
entries are secondary type, while devices queued entries
uill be prinary entries.

6.01.00
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Menory Management

Hain fenory Region Headers and Trailers

Main memory is partitioned into regions. Each region is in one of four
states: available, reserved, assigned, or cached.

An available region is available for consumption by the free space allocation
vechanisn. An available region consists of neighboring subregions, each of
which is either a hole or an overlay candidate. An available region is
linked into the available region list.

R reserved region is a main nemory region which is in the transition state
fron available to assigned. R reserved region has been cleaned, and there is
a pending disc read of a segnent into the region.

fAssigned regions are occupied by present segments. Rvailable and reserved
regions consist of one or more adjacent subregions. Region headers and
trailers are partitioned into global and local conponents. The global region
header/trailer is only valid for the first/last subregion in regions consist-
ing of nore than one subregion.

The region headers and trailers of available, reserved, and assigned regions
contain the state and control information pertaining to the current or plan-
ned contents of the region. ;

Cache domains are another form of assigned regions and are designated as such
in the subregion header. If the cache domain is "mapped” (I/0 pending
against it) then the object identifier will have a non-zero value in the
second word of the segment identifier field. If the second Word of the seg-
nent identifier field is zero, then this region is a cathe donain that is un-
napped. (Refer to Chapter 23 for further information regarding Disc
Caching. )

6.01.00
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Header length = 24
Trailer length = 4

Global Reaion Trailer

56 7 8 9101112131415

BB TP o o R R e

RB-28 %
RB-27 | PREVIOUS TRAILER SUBREGION SIZE PTSS
RB-26 PREVIOUS TRAILER REGION STRTE PTRAS

|

I

RAR AR VLI 1L 1T 1]
IS HE AV AT T
}s IS U W T
|

PREVIOUS TRAILER REGION SIZE PTRS

RB-25 |

Global Region Header (Available Regions)

3456 78 9101112131415

P o T o e P e B e R R

RE-24 REGION ASSIGNMENT STRTE RAS
AR R IC IS ILF AT (L AL
SIEWVILIC IR (Z 10 IS 1/7707111¢1111111101T
SIS | INT 1P IRIE AT 1//7171410011011111P

Voot LV Az AT Wi
P b UL ANT Wit
RB-23 REGION SIZE RS

R8=22 VLTI T
RB=20 [/J1HAHITIHTT 11T
RB-20 PREVIOUS LINK (RDDRESS OF PL FIELD PL

OF PREVIOUS AVRILRBLE REGION)
RB-18 NEXT LINK (RDDRESS OF KL FIELD) NL
IN HEXT RVAILRBLE REGION)

RB-16 V///IIAHIEAHLIT T 11T 10

6.01.00
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Menory Management

Subregion Header (Available Regions)

-4 3 4| 5 GI 7| 8' 9'1()'11'12‘13'14‘15
RB-15 SUBREGION RSSIGNMENT STRTE SAS
CARAR A1)
BAE VO [/ H T
CARNC A T
WL Wi

RB-14 SUBREGION SIZE $S

I
0
S
T

RB-13 |V | SUBREGION DISPLACEMEWT IN MAIN MEM. PRGES | SD

RB-12 WRITE REQUEST POINTER WREGP

RB-11 OBJIDENT
- 0BJECT IDENTIFIER -

RB=9 VSIHIIHTHITHHET IR0 100010118108101101101
RB=8 V/IHIHLHTH I 10101
RB-7 LDEV | HODA HODA

RB-6 Low Order Disk Address LODA
N i
RB=& /I
L O e et
e A e,
RB=1 VAP




Menory Namagewant

femory Nanagemant

Globa) Reajon Headar (Reperved Resjons) Subreaion Header (Resecved Reajons)
el 3| El sl 7| 8| 9|1o " 12|13‘14‘!5 1 345678 9'10 111121131141’5
RB-24 REGION RSSIGNMENT STATI RAS RB-15 SUBREGION ASSIGNMENT STATE SRS
AIRIAICIS JLIFIT L II///////////////IOH CIR IR I//I///////////////////////////l 1
S IE v L (C Ik 12 10 IS 14701111 HINT RAE A0 [/ 0
SIS NT IPINIF Y {/0011HIEEITEENR CAFAC VI, // AR
Lovae b Loz it WL Wit i
[ O B O L R W i
RB-14 SUBREGION SIZE 88
Re-23 REGION SIZE RS
RB-13 |V | SUBREGION DISPLACEMENT IN MRIN MEM. PRGES | 8D
R8-22 ON GOING I/0 COUNT T0CNT
RB-12 WRITE REQUEST POINTER WREQP
RB-21 INITIRTION HESSRGE INITNSG
n(E {0 1Q (X [E |G N (R M 1/21111HT1EN RE-11 O0BJIDENT
S IX IN LU [N X [A IS LE |S |7//11011111111S - OBJECT IDENTIFIER -
G T |G {E {C [P IR |G |L |G |////11011/11/116
P D |0 IS {0 IR IB IR |P IS 1////1741111111V
RIX (X {E R {E |R B |R{T {///111111111111R RB-$ FREEZE COUNT | LOCK COUNT LKFZCNT
0 IS IN{Gin {Q iG 10 IG iR llf////////////lL
Cin |G iR {S {U IE IR |E IR /1111111111111 RB-8 WRITE DISRBLE COUNT | I/0 FROZEN COUNT WDIOFZCNT
EBIDIEWVIE] IT| T /720011111110
st E oL i RE-7 LDEV | HIGH ORDER DISC RDORESS| HOOR
RB-20 | LOCATION OF DISC REQUEST OR MOVE MSG INITINFO RB-6 LOW ORDER DISC ADDRESS LODA
R8-19 COMPLETION MESSRGE ConPHSG RB=S [/AHHIEHIITEEIEIT TR
NANAB NS [N VL0101
S {0 L IC o IS VAT 11 E 1S RB-4& [7/100THIHIIIII IR0 T
G IV K [WWEG 1221111110111 111116
PE D € [R R VL/IELIHITITETITTTTT R8-3 TIME OF ARRTINE
RAR AU D X UB {770111111111111TEEE8TT 1R - -
O HE §K N AT (O {LLA LTI RRRIVAL
ciel Is R T T
[l \R it RB=1 N/LHTHTITEIEIT T
RB-18 NAKE PRESENT DEFERRED QUEUE (PCB INDEX) HPQLINK
RB-17 RELEASE PAGE COUNT PAGECNT
RB-16 SPECIAL REQUEST TRBLE PTR (SRT TRBLE REL) SPECREQTRBPTR
6.01.00 6.01.00
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Henory Managenent flenory Managenent
obal Region Header (Resigned R Subregion Header (Rssigned Regions)
§ 67 8 9101112131415 34667 8 9101112131415
R Rl R T el e e oo v It el et et et et Rt Sl ol el o Dol et b A e At Rl Bl Bt B
RE-24 REGION ASSIGNNEI RRS RB-1§ SUBREGION ASSIGHMENT STATE SRS
RIRIAICISILIFIT L II////////////////IH CAR IR VAL 1
SIEVILICIKIZ 10 IS 1111111111 RAE O VZITHTHTINI 1) 0
SIS IN] [P INIFT Il////lll/ll/l//lIP CUF I VTS
Vvl L AT I WL VI TN T
[ N B L R A V|
RO-14 SUBREGION SIZE $s
®A-23 REGION ST7E L4
RB-13 |V | SUBREGION DISPLACEMENT IN MAIN MEM. PAGES | SD
RB=22 |/1/1EITII I T 1111
RB-12 WRITE REQUEST POINTER WREQP
RB-21 [/411 1IN i i g R-41 OBJIDENT
RB=20 [/1HT1IITLEEEITEATEI LTI I TR ] - OBJECT IDENTIFIER -
RB=AS [/71HIIIEIHIEIT I T
RE-S FREEZE COUNT | LOCK COUNT LKFZCNT
RB=A8 [ //7HITHTTTEHITT T
RB-8 WRITE DISABLE COUNT | I/0 FROZEN COUNT HUDIOFZCRT
RB-AZ IIHTEHITITIETTE01140000041040001110010
RB-7 LDEV | HIGH ORDER DISC ADDRESS| HODA
RB=16 [/2I/IHIIITTIIIETE 01 01041110010041 110
- RB-6 LOW ORDER DISC RDDRESS LoDR
L R R g
RB=& |///IHIIELE T
RB-3 TINE OF ARRTINE
FRRIVAL
RB-1 (11T TR TR E 1801110101

6.01.%0
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Subregion Header (Cached Regions)

3456 7 8 5101112131415

T e e e P B e e B R I B
RB-15 SUBREGION ASSIGHMENT STATE SRS

C AR R VI ©

RIENO LI ] o

€I [C i s

R i 1
RB-14 SUBREGION SIZE S8
RB-13 |V | SUBREGION DISPLACEMENT IN MAIN MEM. PRGES $D
RB-12 WRITE REQUEST POINTER WREQP
RB-11 DBJIDENT

hd 0BJECT IDENTIFIER -
RB-9 PREVIOUS CACHED REGION (RDDRESS OF PD PD

FIELD OF PREVICUS CACHED REGION)
RB-7 LDEY | HIGH ORDER DISC RDDRESS | HODA
RB-6 LOW ORDER DISC RDDRESS LooA
RB-5 NEXT CACHED REGION (RDDRESS OF ND ND
FIELD OF NEXT CACHED REGION}
RB-3 TINE OF ARRTINE
ARRIVAL
RB-1 DISC RDDRESS CSL(8) CACORDISP
6.01.00
2-25
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Region Header and Trailer Field Descriptions

RARS, Region Rssignment State
.?0:1) Region Assigned Flag
Region Reserved Flag
Region Available Flag
Region Cleaned Flag
Size Change Pending Flag
Region Locked Flag
Region Frozen Flag
Region I/0 Frozen Flag
LSTT segnent, Region Map Flag
3 Not used
:1) Blocked Lock Migration in Progress Flag

IOCNT, On-Going I/0 Count
= # of on-going I/0’s in the region which nust conplete
before the initiation message can be processed.

INITHSG,  Initiation Message

.(0:1) Nessage Processed Toggle Suitch
flessage Externally Disabled Flag
MNessage On-going I/0 Disabled Flag
Queue Segnent Read Disc Request Flag
Incore Move Request Flag
Expansion Request Flag
Garbage Collection Flag
Message Aborted Flag
Release Residual Pages Flag
Ok to start conpletion flag
Not used
Nessage Valid Flag

INITINFO, Initiation Message Auxiliary Infornation
= DRQ relative index of segnent read disc request if INITMSG.
QREADREQ=1
or
= +/- Displacerent to initiation message for moves
and expansions.

COonPRSG, Conpletion Message

Message Processed Toggle Switch
Segnent Modification Required
Block Lock Request

Send Scheduler 8 Message
Auaken R Device

Hessage Rborted

Available

6.01.00
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MPQLINK  PCB relative index of the HERD of the make present
queve.

PRGECNT, Release Page Count
=H# of extra pages to release before processing initiation
nessage.

SPECREQTRBPTR, R Special Request Table relative index to the list
of devices queued on this segnent

SRS, Subregion Assignnent State
.(0:1% Cached region
.{1:1) Referenced
.(2:1) Recover Overlay Candidate
.{13:3) I/0 Status fron region fetch

ss, Subregion Size
so, Subregion Displacenent
.(0:1) Displacenent Count Valid Flag

.(1:15) # Pages to Base of Region

WREQP, Write Request Pointer
= DRQ Relative Index of Disc Write Request when the
Data Segrent in the Subregion is in Motion Dut
When the region belongs to a cached donain which
is mapped {i. e. OBJIDENT = 3000C/non zero number)
this word is non zero. If the cached domain is not
napped WREQP is zero.

OBJIDENT, Object Identifier- has standard object identifier fornat

LKFZCNT,  Lock and freeze count
.{0:8) Nunber of tines region has been frozen
.(8:8) Hurber of times region has been locked

WDIOFZCNT, Iofreeze count
.(0 Not used
.(8:8) MNunber of times region has been iofrozen

For regions belonging to cached donains, the above two words
contain the absolute address of the PD field in the previous
region belonging to a cached domain.

HODA, High order disc address in virtualvnenory of this

region

LODR, Lou order disc address in virtual nemory of this
region

ND, Next cached donain link for cached domain regions

only. Contains the absolute address of the ND field
of the next cached region.{ 2 words )

6.01.00
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ARRTIME, Arrival tine, contains the time at uwhich the segnent
contained in the region becane present

CACDADISP Valid only for regions containing a cached domain,
this Hord represents the disc address ( in one word )
of the segrent contained in the region. This word
uhich exists in each nenber of a linked list of cached
donains, is used as the target word during the LLSH
instruction.

Space Rllocation Structures

fs of MPE V/P and V/E, one doubly linked list structure is used instead of
the nultiple lists ordered by size as in NPE IV. Sysglob locations %250
through %253 contain the respective head and tail (bank & address) of the
available region list. These four words have in essence replaced the RRSBN
and ARL data structures in MPE IV. Memory allocation and deallocation is
handled through PUTONRRL and TAKEOFFARL. The search for an available region
of the desired size is done via the LLSH instruction. The fornat of the list
is the follouing :

Sysglob %250 & X251 points to the absolute address of the NEXT LINK
field {tuo words) in the first available region on the list. The
NEXT LINK field in the first available region points to the ab-
solute address of the NEXT LINK field in the second available
region and so on. It is worth nentioning that in addition to
having a NEXT LINK field, each available region also contains a
PREVIOUS LINK pointer, which nakes mnanagement of the list both
easier and faster.

6.01.00
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Disc Layout Disc Layout
CHRPTER 3 DISC LAYOUT Systen Disc Layout (Cont.)
SECTOR # SECTOR #
Systen Disc_Layout 4
SECTOR # SECTOR # :
0 DISC LABEL 0 3 DISC COLD LORD INFORMATION TRBLE Zé
1 DEFECTIVE TRACKS/SECTOR TRBLE 1 35 DISC COLD LOAD IKFORMATION TRBLE 28
2| COLD LOAD CHANNEL PROGRAM FOR HP-IB 2 36 DISC COLD LORD INFORMATION TABLE kY
3{ MEN DUNP CHANNEL PROGRAM FOR HP-I8 3 37 SYSOUMP/INITIAL COMMUNICATION RECORD 3N
4 4\ 40 DISC COLD LORD INFO. TABLE EXT. 32
5 H 4 DISC COLD LOAD INFO. TABLE EXT. 33
6 6
------------ CODE FOR ~ ----=---wmoon---
7 INITIAL PROGRANS d
............ 1T £ [ ———
10 SEGHMENT
11
---------------------------------- > VARIABLE
LENGTH
/
LOW CORE (CST POINTER, QI, ZI, POINTER) <--| FOLLOWS
| IMMEDIRTELY
TEMPORARY CST (INITIAL PROGRAN) AFTER
| BOOTSTRAP
INTERNAL INTERRUPT HALTS | SEGHENT
BOOTSTRAP STACK
REMRINDER OF SIO COLD LORD PROGRAN
6.01.00 6.01.00
31 3-2
Disc Layout Disc Layout
Systen Disc Lavout (Cont.) Disc Label (Sector 0 of Disc)
Systen Volune
| |2l3|4|56789101112|131415
o Ty iy Py |- -
SYSDB 0
----- > --=> NOTE: INITIAL
2130/131 TRIES T0 1 0 1 Hords 0-5 contain
SYSTEM DIRECTORY ALLOCATE the ascii string
DIRECTLY AFTER 2 0 2 "SYSTEM DISC * for
THE FREE SPACE the systen disc, only.
HAP. HOMEVER, 3 ¢ 3
THIS MAY
VARY DEPENDING 4 0 4
ON DELETED
VIRTURL MEMORY RRER ORRSEISISSIGNED 5 0 5
K!
617/7114111111111111  DISC TYPE  |DISCSUBTYPE|6
7 COLD LOAD ID 7
INITIRL PROGRAM SEGMENTS
(EXCEPT BOOTSTRAP SEG) 10 b i "o 8
SYSTEM FILES 1 "o | o 9 IF WORD 11
(FROM COLD LOAD TAPE) CONTAINS R "1"
12 10 R FORMER SYSTEM
VOLUME HAS BEEN
VOLUNE TRBLE 13 11 SCRATCHED.
INITIAL PROGRAN STACK VOLUNE NARE
REMAINING INITIAL CODE SEGMENTS 14 12
15 13
16
USER FILES .
. UNUSED
2
25 cYL ICF WCS
INAGE
26 HERD { SECTOR POINTER
6.01.00 6.01.00
33 34




Disc Layout Disc Layout
Syaten Volune (Cont,)
Serjal Volumy
27| |
. RESERVED . 0 0
. 0 (:STORE)
122} 1
| or
123| CYL 2 2
| COLDLORD SI0 CHANNEL PROGRAN (NON-HP-IB
124| HERD | SECTOR 3 PRCHINES ONLY), FOR HP-IB MACHINES, COLD |3
- LORD CHANNEL PROGRAN IS IN SECTOR 2 AND
. . 4 SOFTDUMP CHANNEL PROGRAN If I:l s?CTQR A . 4
. . 1
. . §/0 1 23456728801 223455
. ; sISCImIsR| ] TveE |MEDIR TYPEX|E  SC = 1 =m>
SCRATCH VOLUME
170 120 7 7 MW =1 ==> MRSTER
VOLUNE OF PV SET.
m DISC FREE SPACE MAP OK FLAG 121 10 4 8§ SRz 1w
SERIAL DISC
172| DISC FREE SPACE MAP DESCRIPTOR TABLE CHECKSUNM |122 1
173] DISC FREE SPRCE DESCRIPTOR TABLE DIRTY FLAG [123 12] us" | e 110
174 124 13| R | up 111 | VOL NRNME
-- DISC FREE SPACE DESCRIPTOR TRABLE ADDRESS --
175 125 14| " | v 112 | "SERDISC"
176 126 5] "e" | SDISC VERSION NUMBER [13 /
-===--- DISC FREE SPACE BITMAP ADDRESS ------- +
177 127 16| WORDS PER SECTOR |14
17| SECTORS PER TRACK (CARTRIDGE TRPE = 1) 115
20| SECTOR ADDRESS OF BEGINNING OF TRPE (BOT) 116 SeRTR
L
21| DOUBLE RDDRESS OF |17 > DISC
|- - INFO
22| END OF TRPE (EOT) |18
ZSI DOUBLE RODRESS OF 119
24| ENO OF DRTR (EOD) 120/
25| oYL 21 ICF uCS
INRGE
26| HERD | SECTOR |22 POINTER
6.01.00 6.01.00
3-5 3-6
Disc Layout Disc Layout
Serial Volune (Cont.) Haster Volune (Cont.
25 21
271 123 26 GROUP 22
. . 27 NANE 23
. RESERVED FOR FUTURE WCS . » 24
122| 182
3 25
123| cyL 183 k4 VOLUBE SET 26
3 NANE 27 HERDER
124 HERD i SECTOR £33 ] 28
VS VTRB 35} 129
* BEDIR TYPE is the device subtype for all serial volunes except cartridge HERDER +
tape. For cartridge tape, this field is aluays ¢ (the HP 9110 subtype), de- 8 ENTRIES 36/0 VCOUNT 3| | VIASK 1%
spite a different actual cartridge tape subtype. This allous both foruard COPIED FROM
and backuard interchangeability of cartridges betueen the HP3110 and HP VSET DEFN 37 3
9144. IN SYSTEN 40 VOLUNE 3
DIRECTORY 41 RAME 33 VOLURE
42 34 ENTRY O
flaster Volume .
43| 135
Ol ,0 44| SUB-TYPE | VTABK {36
1 1
2| 0 12 45| 137
3 13 | . 1
4i 14 . .
H| Is VOLUNE
| | ENTRY
St = \%ImTEN 6SCIMVISR] {6 TYPE 11]12 SUB-TYPE 15/6 116= !78 7
N
W = MASTER 7| GENERATION INDEX 14 '
VOLUNE = 1
SR = SERIAL 10} 0 18
vowMe 1| 19 170 120
12| 110 1 Disc Free Space nap OK flag 121
13 VOLUNE 111
1;= NANE ’12 172| DISC FREE SPACE DESCRIPTOR TABLE CHECKSUM [122
1 13
173| DISC FREE SPACE DESCRIPTOR TRBLE DIRTY FLAG {123
16} INITIAL DATE 114
174 124
171 DIRBASE |5 © IF NOT -- DISC FREE SPACE DESCRIPTOR TRBLE ADDRESS -
- NRSTER 175 125
201 DIRSIZE 116 VOLUKE
176 126
21| ey e DISC FREE SPACE BITNRP ADDRESS ------
22| RCCOUNT |18 177 127
23] NANE e 1 feeeeeeeeemeee e e

6.01.0
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Disc Layout

Slave Volumg

0l lo
1] I
2| 0 |2
3] 13

4]
SC = SCRATCH 5} [
YOLUNE
MV = MASTER  6|SC|MV|SR| |6 TYPE 11]12 SUB-TYPE 15]6

Disc Layout

$lave Volune (Cont.)

170 120
17 DISC FREE SPACE MAP OK FLRG 121

VOLUNE = © 172| DISC FREE SPRCE DESCRIPTOR TRBLE CHECKSUM [122
SR = SERIAL 7| GENERATION INDEX 17
VOLUME | | 173| DISC FREE SPACE DESCRIPTOR TRBLE DIRTY FLRG [123
10 0 8
1] 19 174 124
-~ DISC FREE SPRCE DESCRIPTOR TRBLE ADDRESS -
12 10 175 125
13 YOLUNE 1
14 NANE 12 176 126
15 3 b e DISC FREE SPACE BITMAP ADDRESS ------
177 127
16| INITIAL DRTE 114
17| 0 115
20| 16
21 17
22 RACCOUNT 18
23 NANME 19
24 20
25 21
26 GROUP 22
27 NANE 23
» %
AN 25
32 VOLUME SET 26
33 NANE 27
34 28
6.01.00 G.01.00
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Disc Layout Disc Layout
Defective Tracks Table (Sector 1 of Disc) Defective Sector Table §DSET == Sector 1 of Disc)
Not Used On CS-30 Discs (the DSCT exists on device type 3 (CS-80) discs, except cartridge tape)
o I34]5|6789I1011121314|15 |1|2|3456789101112131415
P e P e P P N e e e N s e L R o [P [P AN ) U PN I P
] # OF DEFECTIVE TRACK ERTRIES (N) 0| NUMBER OF ENTRIES IN THE TRBLE
1 DEFECTIVE TRACK NUMBER | otCc |1 120 DEFECTIVE pal| INDEX TO THE FIRST ENTRY (6)
TRACKS NAXINUN
2 DEFECTIVE TRACK KUMBER | bTC x| ENTRY SIZE (2) |2
. 3 NAXINUM NUMBER OF ENTRIES (61) 13
: % 0 (RESERVED) |4
- - % | 0 (RESERVED) 15
%6 | FIRST DEFECTIVE SECTOR ENTRY | 6
| (DOUBLE-HORD LOGICAL SECTOR ADDRESS) |
167 DEFECTIVE TRACK NUMBER | DTC [119 + +
x10 | SECOND ENTRY | 8
170 DEFECTIVE TRACK NUMBER | oTC 120 | |
1 11 x12 I THIRD ENTRY | 10
|
172 122 +
RESERVED FOR | |
173 FUTURE USE 123 - . -
174 124 I . I
175 128 +
176 | MAXINUM DEFECTIVE SECTOR ENTRY | 126
176 NEXT RVAILRBLE RALTERNRTE TRACK 126 177 | | 127
177 LOGICAL DISC PACK SIZE (CYLINDERS) 127
OR # OF TRACKS IF FH DISC Unlike the DTT, entries in the DSCT are not permanent. Once a suspect sector
is handled by INITIAL, SDISC, or VINIT, its entry is renoved fron the table.
pIC (DEFECTIVE TRACK CODE) Thus, this table contains only unprocessed suspect sectors.
[} suspect
1 suspect alternate
2 deleted
3 reassigned

NOTE: The situation where there are tuc entries for the same track, n, one
having a DTC of O (suspect) and the other having a DTC 3 (reassigned) results
from a situation where the disc driver could not "read" (unreadable) the ad-
dress of the particular track.

6.01.00

3- 12




Disc Layout Disc Layout
r 4 of th n _Tab =
The first 400 sectors of the systen disc are reserved for Initial’s use. 0 POINTER.TO TABLE INFORMATION FREFTR  »e-mecaw-
This area contains permanent data structures for the boot. It is also used
as 3 temporary storage ares for data during sparing. RAll other systen 1 POINTER TO TEMPORARY CST INFO TCSTPTR
volunes and private volunes reserve only the first 10 sectors of the disc.
They do not have a reserved area bit map. 2 # OF ENTRIES TO RERD ON DISC COLD LORD NRERD
The bit nap contains 1 bit per sector, R '1’ neans the sector is free, 3 # OF CODE SEGMENTS IN INITIAL RVTCST?
¥ + 0 4 INITIAL'S DB VALUE INITDB
0
H INITIAL'S DL VALUE INITDL
RESERVED RARER
81T nAP 6 INITIAL’S 2 VRLUE INITZ
7 INITIAL’S Q VALUE INITQ
. . 8 INITIAL'S S VALUE INITS
9 | SYSDISC TYPE |  SUBTYPE DISCTST
%0 %
% 10 COLD LORD ID COLD’ LORD’ ID’
p&il
RESERVED FOR 1 LOG FILE NUMBER LOG' FILE' Nun*
FUTURE USE
12 DIRECTORY DISC
DIRRDR
. 13 RDDRESS
- - 14 LDEY 1 VIRTUAL PENCRY
| VIRMENRDDR
2177 | | 127 15 DISC ADORESS
16 # LOG PROCS
17 106 ID'S
18 RIN TRBLE
RINADR
19 DISC ADDRESS
20 DIRECTORY SIZE DIRSECT
21| WSECTORS IN VIRTUAL MEMORY REGION OF LDEV 1 SECTORS IN LDEVIVM
22 UNUSED
23 RIN TABLE SIZE RINSECT
24 # OF RINS RINS
6.01.00 6.01.00
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Disc Layout Disc Layout
Bisc Cold Load Information Table {Cont.} Disc Cold Load Infornation Table (Cont.)
25 # of global RINS GRINS |
TL=Tape cold load SIZE IN HORDS FREFTR#0  ¢~-e-oomv {
26 |TLIRLIRY| LOAD NODE
RL=Reload *ORIVER
RY=recovery MENORY RDDRESS
27| HIGHEST VOL ¥ | # OF VOLUMES HvoL* TRBLE
28 OISC COLD LOAD ENTRY POINTY DISCENTRY
DISC RDDRESS
29 SYSTEM DISC DRT NUMBER SYSOISCORT
X JOB MASTER TRBLE SIZE IN WORDS FREFTR+5
JHATLOC
31 DISC ADDRESS
2 HEMORY ADDRESS *CTRBO
10D DISC ADDRESS 1poLoc
33
- DISC ADDRESS
00D DISC RDDRESS opoLoc
B SIZE IN WORDS FREFTR+10
3 WELCONE MESSAGE (DST 47
10) LOGONLOCT HEMORY RDDRESS *CTRE
k) DISC ADDRESS
38 WELCOME MESSAGE (DST 48
10) LOGORLOC2 DISC ADORESS
39 DISC ADDRESS
40 SIZE IN WORDS * FREFTR+15
LOG ID ADDRESS CONMUNICR-
4 TION SuB-
MENORY RDDRESS SYSTER
42 DRIVER
LOG TRB ADDRESS TRBLE
LX]
DISC ADDRESS
44 LOG ID SIZE
45 LOG TRB SIZE SIZE IN WORDS N FREFTR+20
CONNUNICR-
TION SUB-
NENGRY ADDRESS SYSTER
DEFINITION
TRBLE
DISC RDDRESS
6.01.00 6.01.00
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Disc Layout Disc Layout
Disc Cold Load Information Table (Cont.) Disg Cold Load Infornation Table (Cont.)
SIZE IN WORDS FREFTR+25 SIZE IN WORDS FREFTR+50
CONMUNICA- LOGICAL
MEMORY RDDRESS SUBSYSTEN HEMORY ADDRESS DEVICE
TRBLE TRBLE
EXTENSION
DISC ADDRESS DISC RDDRESS
SIZE IN WORDS FREFTR+30 STACK SIZE FREFTR+55
LOGICAL- INITIAL's
MEMORY RDDRESS PHYSICAL MEMORY ADDRESS STACK
DEVICE
TRBLE
DISC RDDRESS 0ISC ADDRESS
SIZE IN HORDS FREFTR+35 7 SIZE IN WORDS FREFTR+60
L0GICAL- DEVICE
MEMORY RDORESS DEVICE MEMORY RDDRESS CLASS
TABLE TRBLE
HEADER
DISC ADDRESS DISC ADDRESS
SIZE IN WORDS FREFTR+40 SIZE IN WORDS FREFTR+65
’ DEVICE TERMINAL
HEMORY RDORESS CLASS MEMORY RDDRESS DESCRIPTOR
TRBLE TRBLE
DISC RDDRESS DISC ADDRESS
SIZE IN HORDS FREFTR+45 SEGMENT SIZE FREFTR+70
VOLUNE INITIALY
HENORY RDDRESS TRBLE MEMORY ADDRESS SYSDUNP
COMMUNICRTION
RECORD
0ISC ADDRESS 0ISC ADDRESS
6.01.00 6.01.00
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Disc Layout Disc Layout
Disc_Cold Load Information Table (Cont.) YSDUNP/Initial Comuunication Record (Sector 31
| |
I| SEGMENT SIZE { FREFTR+7S 0 NIT VERSION
| DEFDATA | 1 HIT UPDATE
| MENORY RDDRESS TABLE |
| LOOK-UP | 2 MIT FIX
| BUFFER |
| | 3 VERSION
| DISC ADDRESS |
! { 4 UPDATE
| | FREFTR+80 5 FIX
: . 6 EXP SYSTEN AR.
. (INITIAL’S SEGMENTS) .
i ININ .] 7 HIGHEST DRT
8 HIGHEST LDEV
INITIRL Progran CST Map
9 HIGHEST VOL/# OF YOLS
LOGICAL PHYSICAL 10 # OF ADD’L DRIVERS
oS 5T SEGHENT NANE
ik COLD LORD COUNT
0 1 ININ \
1 2 BOOTSTRAP |----> core resident 12 FILES DUNPED
2 3 RESIDENT / et if FOS Sysdump
3 4 MAINSEG! 1\ i3 et if future date Sysdurp
4 5 MAINSEGIA | et if serial disc Sysdump
5 6 CONFIGURE | |noncore resident 14 TRPE RECORD
6 7 OEFCTRACKS| |but present in core
? 10 SETUP |===--- |at completion of 15 DISC COLD LOAD ENTRY
10 11 TAPEID | {cold load
11 12 FILEIO | 16 MAX IWITIAL SEG SIZE
12 13 DISCSPACE /
13 14 DIRECTORY1 17 SPARE
14 15 OIRECTORY2
15 16 SL PROGRAN 18 SPARE
16 17 PROCESS
17 20 PAINSEG1B 19 SPRRE
20 21 MAINSEG2
21 22 MAINSEG3 20 OEV CLRSS TAB SIZE
22 23 MAINSEGS
21 TERM DESCRIPTOR SIZE
*code segnent swapping starts at completion of MAINSEG1
22 OLD VTAB SIZE
23 OLD IKFO SIZE
24 CS TRABLE SIZE

6.01.00
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Disc Layout Dise Layout
YSDUNP/Initial Connunigation Record (Cont,) Loid Load Infornation Table Extension
2% TROLE LOOKUP BUF SIZE The Cold Load Information Table Extension is o part of the Cold Load
Infornation Table that has no use in booting the systew, It axiets for dif-
26 | TABLE LOOKUP BUF ENTRIES ferent systen level processas to hold information thet weuld only be created
during a RELORD. R good exanple of this {s the systen log file number, This
7 SYSTEN TAPE (DEV ¥ is only created on & RELOAD, and changed whanever & log file is full or &
2 pooo boot (other than a RELOAD) is perforned.
In order to protect tha Cold Load Info Table, the antension was created, In
29 SPRRE this way NO I/0s should be performed to the Cold Load Information Table
- during MPE operation. However to process data into the Cold Load Info
0 CONVERSION BITS WORD 1 [N M = (15:1) MPE Version Extension a process nust use the access routine "PROCESS’COLD’LORD’INFQ".
-=| 0 = NPE (6.00.00 The sxact caliing sequence can be found in KERNELD.
n CONVERSION BITS NORD 2 1 = WPE (6.01.00
The Cold Load Information Extension is Z sectors long and immedistaly follows
k4 CONVERSION BITS WORD 3 tha SYSDUNP/Initial Comnunication Record starting at sactor address #31 on
logical device 1.
33 CONVERSION BITS WORD 4
The assigned entries are as follous:
] SPARE
] SPARE 0
3 SPARE
¥ SPARE RESERVED FOR FUTURE SYSTEM USE 4
38 E - R - B
-]
3 SPARE
SYSTEN LOGGING FILE NUMBER 2
%« L0G FILE NUMBER
NETUORK HANAGEMENT LOGGING FILE NUMBER 22
NETWORK MANAGENENT TRACE FILE NUMBER 2
FULL/PARTIAL COMMAND DUNP DATE 4
%
26
NOT CURRENTLY ASSIGNED 2?
28
e — P
| 258
6.01.00 6.01.00
-2 22
Disc Layout Disc Layout
Virtual Dis: Nanagenent Structu VOSHTAB Ent Fornat

Disc space for data segments is allocated fron reserved regions of systen
volures which have been assigned the virtual menory supporting (VHS) at-
tribute. The data structure used for accounting and managenent of the vir-
tual disc space of the various VNS volumes is the Virtual Disc Space Table
(VOSHTRB). This structure consists of a circular list of entries, one for
each VNS volume. Each entry contains the information defining the state of
the virtual nemory region on that volume.

Virtual Disc e nent Table
VDSHTAB DSTH = 39 (X47)
VDSHTABPTR = Rbsclute(X1026) = SYSGLOB X26
General Structure

+
21026------ >] # VIS VOUMES
| FIRST T0 LOOK AT|--+

B +
#ommmes 4l 1
+---| NERT IN LIST | |
[ [

| #=emmmemmmccceeanas + |
<=+

|
+---| NEXT IN LIST I

+
1
}

~

I +
+-=>
$amemee I NEXT IN LIST !
$mmememeemeaeee e +
6.01.00
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5§ 67 8 9101112131415

VDSHTRBOO "'nlulnl"'_;1‘455;5—5-&55&;"-’"'-4“'" TABLELENGTH
YDSNTABOT| # SYSTEN VOLUNES WMICH HAVE VIRTUAL MEMORY  |VNSVOLUMECNT
VDSHTABO2 INDEX OF NEXT ENTRY TO ALLOCATE FROM STRRTENTRY
VDSHTABO3 Vit PRGE SIZE (512) VNPAGESIZE
VDOSHTABO4 # SECTORS/vn PRGE (4) SECTORSPERVIPAGE
VYDSHTABOS OFFSET FROM ENTRY TO BITHAP (X20) OFFSETTOBN
VDSHTRBO6 TOTAL & VM PAGES CONFIGURED IN SYSTENM

YDSHTABO?| LEAST W OF VM PAGES THAT HAVE EVER BEEN RAVRIL.

| VDSHTAB X10-X17 UNRSSIGNED |
|
I |

6.01.00
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Disc Layout Disc Layout
¥osnT P try Fopna Volune Table
SIR #22s%26
-3 3l " 5 Gl 7l 8‘ 9‘10 111213 14!15 DST K29=%35
Hord ¢ INDEX OF NEXT ENTRY IN CIRCULAR LIST NEXTINLIST 2ero entry
2 345 7 8 9101112131415
ord 1 LDEva Lok WO <= o= o< | = | =] === == 2= o= == | | = | =] ]
# OF ENTRIES |
Word 2 STARTING SECTOR OF DEVICE'S HOSTRRTSECTOR 0] (NOT COUNTING ZERO) | ENTRY SIZE=16(8) %0
Hord 3 VIRTURL MEMORY REGION LOSTARTSECTOR 1 COLD LORD ID !1
Word 4 & SECTORS IN DEVICE'S TOTRL SECTOR 2 SYSVOLNUN ?
Hord § VIRTUAL NEMORY REGION COUNT 3 VIRTURL MEMORY INTEGRITY NUNBER ;
Hord 6 # PAGES IN DEVICE'S VIRTURL MEMORY REGIOR TOTAL PRGECNT . .
Word 7 # OF PAGES RVAILABLE IN DEVICE’S YN REGION PAGESAVAILABLE |
O e T T T PR
Hord X10 # OF VALID WORDS IN DEVICE’S BIT MAP BNLENGTH |
Word 211 SIZE OF SMALLEST RECENT MISS SHALLESTHISS
WORD %12 SHALLEST NUMBER OF PAGES EVER AVAILABLE
213-220 UNASSIGNED
DEVICE’S VIRTUAL MEMORY BIT MAP
1 T T T O O O
1T T T T T T T S T O I I
*x*COMMENT: A bit on in a device’s VMBIT MRP
==> Corresponding Vi page is free.
6.01.00 6.01.00
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Disc Layout Disc Layout
Iypical Private Volune Entry Typical Systen Volune Entry
0 Jo INDEXED BY 0 0 INDENED BY
VOLUNE # YOLUNE #
1 i 1
VOLURE VOLUNE
2 NANE 2 2 NANE 2
3 3 3 3
4 4 4 4
5 5 § s
GROUP (]
6 NAME 6 6 6
7 ? 7 7
10 8 10 STARTING SECTOR OF VOLUME’S VM (O IF NOWE) |8
1" S 11 9
RCCOUNT
12 HAME 10 12 10
NUMBER OF SECTGRS RESERVED FOR VN ON VOLUNE
13 " 13 (0 if none) 1
LOGICAL DEVICE # | {VNS|UNINSISC] NS - WON-SYSTER LOGICAL DEVICE # | |VHS |UNENS]SC NS - NON-SYSTEM
141 (=0 IF NOT MOUNTED) | [ DONAIN 14| (=0 IF NOT MOUNTED) | [ DOMAIN
SC - SCRATCH SC - SCRATCH
VSEY vTRBX | MTRBX UN - UNREADABLE/ [VSET VTABX | M/TRBX UN - UNREADRBLE/
18 | | UNFORNRTTED 15 | | UNFORMATTED
vnS - VIRTUAL MEMORY
SUPPORTING
6.01.00 6.01.00
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Directory
CHAPTER 4 DIRECTORY

Introduction to the Directory
SYSGLOB cells:

DIRBASE <----absolute disc addr of base [SYSGLOB+X130 AMD %131]
Directory on disc consists of a contiguous area:

|
DIRBASE -> |

The bitnap defines the available/used
| DIRECTORY | sectors in the directory. If the
BITHAP directory is <= 6112 sectors, then
the bitnap uill occupy 3 sectors.
If the directory size is > 6112
------------------ sectors, then the bitmap will occupy
DIRBASE+3 -> 32 sectors uith DIRBASE pointing to
DIRECTORY the 30th sector of the bitmap. A
DATA Zero bit in the bitnap represents a
used sector. Hords O and 1 of the
Entries bitnap are ignored.
and
Indices

Directory entries contain pointers
which are gector displacenents

relative to DIRBASE. Entries and
indices are grouped into “blocks".

The capacities for accounts/groupsfusers/files are dependent on their
block sizes.

% SYSSAIBSIZE Systen acct index block size (3 sectors)

Directory

ACCOUNTS

Overvieu of Directory

SYSAUIBSIZE RAect. user index block size (1-3 sectors) VSETS/ | | I | | FILE
SYSAGIBSIZE fcct. group index block size (1-3 sectors) VCLASSES | | 111 | | POINTERS
SYSGFIBSIZE Group file index block size (2 sectors) mwee  emee eene —wes
SYSGYSIBSIZE Group volume set definition ind. blk. size(1 sector) /
% SYSREBSIZE fAcct. entry block size (3 sectors) /
SYSUEBSIZE User entry block size (2 sectors) 7
SYSGEBSIZE Group entry block size (2 sectors) FILE
SYSFEBSIZE File entry block size (2 sectors)
SYSVSEBSIZE Volune set definition entry block size (1 sector)
SYSMAXBSIZE Naxinun of above. (used to initialize DDS.) Overview of Directory
*These values are used once for the creation of the (root) systen,
account index or neu systens. This root index is aluays at address
DIRBASE+3.
6.01.00 6.01.00
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Directory Directory
Directory Data Segnent Directory Data Segnent (Cont.

[ RO 1 o
| SECTOR |

BUFFER .

. 123(10) HORDS .
177 127
200 128
201 129
202 1%
203 131
204 132
205 | XGUNAME (DB REL RODR) 133
206 XFNAME (DB REL ROOR) 134
2207 XASEC (RCCOUNT SECURITY) 135
210 136

-XGSEC (GROUP SECURITY) -
21 137
212 SIRRETURN (FROM GETSIR) 138
213-240 DIRECTORY POINTER "R" 138-160 \
> SEE Directory
241-266  DIRECTORY POINTER "B 161-182 / Pointer RArea

267 | SYS.ACCT.INDEX BLOCK SIZE| 183

2K LDEV DIRECTORY 184

271 | PV DIRECTORY SIZE 185

PRIVATE VOLUME DIR. SIZE | 136

THHIHHINTN ) 187

WU 188

HHHHIET7]] 189

THILHTITH I 19

I ] 19

6.01.00

43

X6
GOODPERCENT=, 85
X7

310
3n

1145

T 152

HHITRIHTEEHTTN 92

DISTRIBUTION 198
) FRCTOR | o1es
--------- W | %0
""""""""""""""""" 21

DR ARER DDSBUSIZE

1 WORK RRER
| (SIZE OF LARGEST ENTRY) | MRX

.......................... | ——
613
DDSBUSIZE .
frmemmmmeee e I

£.01.00
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Directory Directory
Rirestory Pointar Ares [DA or DRI DSTs20(10) 3[A=B(1Q) Rirsctory Spice Data Saangnt (DIASDS)
~
Loty I DIRECTORY BASE| 139/161 OIRBASE1’ DSTs21 (X25)
WRESS OF PREE IN BUFFER 140/162 DIRBRSER" SIR-!10
DIRECTORY PAGE IN BUFFER 141/163 CONTENTS
D8 ADDRESS OF 15T ELEMENT 142/164 LPNTR DST = 21 ( X265 )
STARTING RDDRESS OF BUFFER 143/165 IOPNTR 1111411
C12345672390123458
# VALID PRGES IN BUFFER 144/166 NUIVALID {
0 | Logical device] Bit map
1] 18 | 145/167 D=DIRTY FLRG, BaBAD ELEMENT seunmruen——
1 base sector addrass DS'BASE
ELEMENT SIZE 146/168 XSIZE NQIE:
2 | Ptr to last avail word in buff| DS’LRST'WORD
®R | W MORDS USED IN BLOCK 147/169 USED A% INDEXES AND
ENTRIES 3 | Ptr to firet word in buffer DS'FIRST' WORD
BLOCK SIZE (SECTORS) 148/170 BSIZE
* INDEXES ONLY 4 | Size in sectors of directory DS'DIR’ SIZE
BLOCK SIZE (WORDS) 143/171 BUSIZE
5 [DIEISIPI DS’ FLAGS
mx ﬂ ELEI!ENTS/!I.OCK 150/172 BFACTOR
- mmmssscses |sreenmnen. 6 | Firet current sector in buff DS'CUR’ SECTOR
1 PI T\’IEEHENT SIZEIBLUCK SIZE| 151/173 NISCWD
I (WORDS) | (SECTORS) 7 Disc address of current part 05" AODR
WR OF ELENENTS 152/174 ¥COUNT 10 of bit map in the buffer
NUNBER OF RCCESSORS 153/175 PCOUNT " Size of buffer in words DS’ SIZE
ENTRY TOTAL | 154/176 ETOTAL 12 Next requested sector DS'REQ’ SECTOR
0{P| TVIENWI SIIEI BLOCK STI2E | 155/177 ENISCWD 13 Last sector in bit map DS’ LAST' SECTOR
- -I | (HORDS) | (SECTORS)
5 B B ot Dttt 14 | Systen saved pntr to last DS’ SYS’ LAST
nma INDEX POINTER 156/178 PINDEXP
15 | Systen saved pntr to first DS’ SYS’FIRST
f | 167/179
R | 16 | System saved current sector | DS'SYS'CUR
T | N 158/130 PNANE  TY = O-FILE
H: | R 1-GROUP 17 Saved directory size DS’ 8YS’ SIZE
£ | n 159/18t 2-RCCT
R--| 3 3-USER 20 | LDEV that last error occurred | DS’ERROR' LDEV
| 160/182 4-y$D
v | I = Q-ENTRY BLOCK 21 | Type of error that occurred DS’ ERROR’ TYPE
1-INDEX BLOCK
P = PURGE FLAG
6.01.00
6.01.00 -
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Directory Directory
DS’ DIR’ SIZE
This section of the bit nap
OST is occupied by up to 3 This is the size (sectors) of the directory area. This size includes only
sectors of bit map, It is the last 3 sectors of the bit map. If the directory is greater than 6112
suapped in J sectors at a sectors, then this size does not include the extra 29 sectors of bit map. It
tine as needed. DS’FIRST’UORD can also be thought of as the nunber of bits in the bit nap.
is updated to search for
space in the bit nap. lhen DS’DIRTY
it reaches DS'LAST'WORD for
the second pass, the next 3 This bit is set if the bit nap sectors in the buffer have been nodified in
sectors of bit nap uill be any way. Uhen nore sectors must be brought into the buffers, or if ue suitch
suapped in. to a different donain (systen to PV, PV to systen) this bit is interrogated
1o deternine if the sectors presently in the buffers nust be first uritten to
disc.
Partial definitions: DS’ ERROR’ LDEV
05’ LDEY =
OS’DIRTY = The LDEV in which the last directory error occurred.
DS’ERR*IN'PROG =
08’ 0IR’ DISABLED= 08’ ERROR" TYPE
08’ PERN’ DISABLE=
This word describes the type of directory bit map error that occurred. Its
Descriptions: legal values are:
DS’ ADOR 0 - No error

This is the address of the section of bit map that is currently in the buf-
fers. For exanple, this address will usually be the same as DS’BASE., If we
need to page in nore sectors of bit map than the first three, then this ad-
dress will be subsequently larger than DS’BRSE.

DS’ BASE

This is the base address of the directory bit map. If the directory is
greater than 6112 sectors, then this address will be 29 sectors less than the
address found in the Cold Load Information table on disc.

03’ CUR SECTOR

This is the current bit nap sector nunber of the first sector in the buffer
area. Its value can range fron 1 to 0. This number ninus one added to
DS’BASE will result in DS’ADOR.

03’ DIR’ DISRBLED

If this bit is on, the directory allocation and deallocation is off and only
@ WARNSTART will turn this bit off. The bit is turned on if an I/0 error oc-
curs on a directory bit nap sector or if ue find dats integrity problens uith
the bit map, i.e, if we attempt to deallocate a sector that is already
deallotated,

5.01.00
37

1 - I/0 error on a write

2 - 1/0 error on 2 read

3 - Attempting to deallocate space that is already deallocated

4 - Directory space managenent is already disabled
DS’ERR IN' PROGRESS
A directory space nanagerent error is currently in progress.
DS’FIRST'WORD

A OST relative pointer to the uord in the bit nap buffer that we will in-
terrogate next when directory space is needed. When the system first cones
up, this word is aluays initialized to DS’HERDER+2 (i.e. to point to the
first uord in the bit map). DOn subsequent bit nap sector reads, it is set to
DS'HERDER since subsequent sectors Will not have the 2 Wword overhead that ex-
ists in the first sector of the bit map.

DS’FLAGS
This word contains nunerous flags. See individual descriptions.
DS’ LAST® SECTOR

This is the total number of active bit map sectors.  This number will
range fron § to 32.

6.01.00




Directory

DS’ LAST’ HORD

This is the current number of bit nap uord in the buffer. It can range fron
1 to %577 + DS’HERDER. If there exists 3 full sectors in the buffer,
than it will have the value X600 + DS’HERDER - 1 or %621. It is compared to
DS’FIRST’WORD to deternine if we have hit the end of the current buffer
area.

DS’ PERM’ DISRBLE

If this bit is set, then directory allocation/deallocating is pernanently
disabled. This bit should not be set.

DS’REQ’ SECTOR

This is the next sector to begin reading in up to 3 bit map sectors. It is
updated by 2 or 3 and the read procedure will bring in up to 3 sectors
starting from this sector. If this sector is set to be greater than
DS’ LAST'SECTOR, then it is reset to 1. After the sectors are read in,
DS’ CUR’SECTOR is set the DS’REQ’SECTOR.

DS’ SIZE

This is the size in uords of the bit nap buffer area. It is always a nul-
tiple of a sector (128 words). It will usuaily have the value of X%600.
Legal values are X200, %400 and %600.

DS’ SYS® LAST, 08°SYS'FIRST, DS’SYS'CUR & DS’SYS'SIZE

The values of DS’LAST’WORD, OS’FIRST’WORD, OS’CUR’SECTOR and DS’SIZE mill
be stered in these locations uhen the directory space management switches
fron the systen directory to a private volume directory. And, of course,
when OSM suitches back to system domain, the above nentioned values are
reinitialized with these values.

Directory

Directory Structyre

INDEX BLOCK

INDEX BLOCK

6.01.00 6.01.00
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Directory Directory
Directory Definitions Index Entry (6 Words
0 1st NANE OF ENTRY BLOCK
>PAGE ~ snallest allocatable record (“phys.recd")-currently sector.
>BLOCK - integrald# of pages; contains contiguous indices or entries. 1
>INDEX - pointer to entry block, containing name of st entry. TE1STNANE
>ENTRY - information-containing "object" may contain peinter to an 2
index block.
>POINTER - 15-bit positive relative page number (relative to directory 3
base).
>DDS - directory data segrent,
>ELEMENT - a genmeric name for index or entry. IEPNTR 4 POINTER TO ENTRY BLOCK

Index Block Prefix (10 Words)

O-FILE \
1-GROUP| 3 bits
2-ACCT f<-mmmmmnm
3-USER /
4-ySET

PURGE FLAG<----

| INDEX SIZE (WORDS)
| 7 BITS

| BLOCK SIZE (SECTORS)
| 4 BITS

-I-
nIsCuD ¢ 1{P{ Y E XSIZE IBSIZE 0 INDEX BLOCK INFO.

1 NUMBER OF INDEX POINTERS

2 2 NUMBER OF ACCESSORS*
i oL 3 ENTRY TOTALS
EMISCHD 4 5|E‘-;;-{-Eiiiié--;éﬁgiié 4 ENTRY BLOCK INFO.
5| “_;iﬁﬁéié __________ 5 INDEX POINTER OF FATHER
a 6\
2 |
PNAIE SNAME OF FATHER
10 8 |
1 9 }

*The count is incremented by each access that uses and relies
upon a pointer to the index block, i.e., it is guaranteed not
to be purged while the count is not = Q.

6.01.00
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TECOUNT 5

Account Ent

0
ANBNE
2
3
4 AGIPNTR
5 AUIPNTR
RCAP
7
10
ALATTR
1
12
13
APASS
14
15

5w N =

o

3
38

HUMBER OF ENTRIES IN e BLOCK

X36 Words

ACCT. NAME

ACCT.GROUP INDEX POINTER
RCCT.USER INDEX POIRTER

CAPABILITY

LOCAL RTTRIBUTES

10 PASSHORD

1
1
1

1
2
3

6.01.00
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The Index Block prefix points back to
the previous higher level. The Index
Block entries point to the entry blocks.




Directory Directory
flccount Entey (Cont,) Group Entry (X61 Worde)
s L ST Y PO
” AOF SCOUNT s DISC FILE SPACE COUNT (SECTORS) 4 0 GROUP NAME
.................... 1
20 16 GNANE
! ROFSLINIT 1'7 DISC FILE SPACE LIMIT (SECTORS) 2 2
2
s 3 3
2 RCPUCOUNT 1 CPU TINE COUNT (SECONDS) 4 GFIPNTR 4 GROUP FILE INDEX POINTER
-------------------- 5 s
24 20
RCPULINIT CPU TINE LINIT (SECONDS) 6 6 PRSSWORD
25 21 GPRSS
-------------------- 7 7
26 22
ACONTIMECOUNT 2 CONNECT TIME COUNT (MINUTES) 10 L]
2 |2 L et L
-------------------- 1 9 DISC FILE SPACE COUNT (SECTORS)
24 GOF SCOUNT
’ RCONTIMELINIT ” CONNECT TIME LINIT (MINUTES) 1 10
5 ....................
-------------------- 13 11 DISC FILE SPACE LIMIT (SECTORS)
-==32| |/I//t | | |} ]| |26 FLAGS (SEE BELOW) " GOFSLIMIT 12
3318IR(//1111 27 1RX.JOB PRIORITY
------------------- 15 13 CPU TINE COUNT (SECONDS)
34|COMM FILE REC # RCCT|28 command file location of HRARD  CODED GCPUCOUNT
- -- account udcs 9 16 14
29 conmand file location of | N E N DS St S PR
systen udcs (SYS acct only) | | 17 15 CPU TIME LIMIT (SECONDS)
| | GCPULINIT
» ’
o b bt e B B Bt e B B B e e B B o 2t 17 CONNECT TIME COUNT (WINUTES)
VR RIRE A RE WM L]LL XX S]S]| GCONTINECOUNT
~>RSECH| l//!////!!RNV HRC:RNV IRC!RNV IRt}HV :HC:RNV :ac{mw {ﬁt{ 22 18
/ 23 19 CONNECT TIME LINIT (MINUTES)
| GCONTINELINIT
P PURGE flag | 2]
FILE SECURITY | |eesscesaccccanennnee
25 'P{ 6seC 21 GROUP SECURITY (SEE BELOW)
SEl
S If 1, systen level UDC's exist (only in “"SYS" account) 26 AP = PURGE FLAG
A If 1, account level UDC's exist foraccount | fememcececeaee
6.01.00 6.01.00
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Directory Directory
Group Entry (Con Group Entry (Cont.
-------------------- GLINKAGE  {0:1) = O; HVS is in System Donain
27 GCAPABILITY 23 GROUP CRPABILITY (0:1) = 1; WS is in Private Volume Domain
-------------------- (8:8) = 0; If not PV or Not Bound
3 GLINKRGE 24 GROUP DIR. BASE LINKRGE (8:8) <»0; If PV and Bound
kil GVSDIPNTR 25 GROUP VOL SET DEFN INDX | IGRDI‘JP SECUR{TV lIlFlSK' e femelemmemm e e fmef e
32 GHVSHANE 26 HOME VOL SET NAME [PI/MIRIRIRIRIRIAIATAJAJATHNIUIN|U
- - 25]  |///|RNY|AC |AL [GU |GL IRNYIAC [AL 16U [GL IANYIAC {AL |GU
n 2 [l el Bt e R e R R Rl R R R B Bt et R
- - JWJLILPLI L] LI RIXIR]IXIX|S|S|S|S|S
34 GHVSANRNE 28 (Definition’s acct nane) 26|6L {ﬂNVEﬁC I'RL !GU !'GL {RNY{Rt %HL I’GU lGL ERNV}HE |AL {GU !GL
% 29 ) -
36 k¢
- - File Entry (File Pointer)(6 Words
37 kLl
- GHVSGNANE - {Definition’s group nane)
40 72 N L
- - 0 FILE NRME
41 33
.................... FNANE 1
42 M .
- - 8] H
43 k] ---
- GHYSVSNANE - (Oefinition’s vol set nane) 3
44 36
- - 4 VOL TRBLE INDX / FILE LRBEL DISC
kg RDDRESS
5
38 SAVE CELL FOR GFIPNTR
39 GROUP BIND COUNTER B - Bad file label
(0:1) = 0 - not defective
50 0 40 GSPARE =1 - defective
GLINKAGE

| 01 2 3 4 5 6 7 8 9101 1213 14 15
!vv V110 7) TRex

5.01.00
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Directory

r En 18 Ui
0 0 USER NAME
1 UNRNE 1
2 2
3 3
4 4 CRPRBILITY
ucep
5 5
[ 6 LOCAL RTTRIBUTES
ULATTR
7
10 § PASSWORD
1" UPASS 9
12 10
13 "
14 12 HOME GROUP (MRY BE NULL)
15 UHGROUP 13
16 14
17 15
L0G CNT (# OF USERS LOGGED ON)
20 16 INIT T0 1 FOR MANRGER.SYS SO
THIS USER CANNOT BE PURGED
UMRXJOBN 21 17 MAX.JOB PRI;*P=PURGE FLAG
| U=UDC EXIST FLAG
22|Comn FILE REC # 18
(connand file loc of
user udcs)

6.01.00
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Directory

/ SAVE FILES ------
FILE-RCCESS RTTRIBUTES <

\ NON-SHARABLE DEVICES--
COMMUNICATIONS------
NODE MANRGER--~----~ |
NETWORK RADMINISTRATOR

----SYSTEN MGR |
~-ACCOUNT MGR |
~-ACCOUNT LIBRN |
--GROUP LIBRN |
--DIAGNOSTICIAN =
[

USER

~-SYSTEN SUPVSR

| CREATE VOLS

| | USE vOLS

| | | USER LOGGING

I | | | SYSTEM PROCESS HANDLING
PROGRANMATIC SESSIONS

IIllllllllll IIIIIII |

IsnlurllnLlﬁLlDIIuPICV[WlLGISPIPSINRINHICSINDISFI

ATTR

67 8 9101112131415

T U At

l == |
I/I%//‘Ill//|/llI/I//IBRIIRIPHI//I//lﬂRl/!lDS|PHI

B e B R R i B

{ batch access

linteractive access
RCCESS | privileged node
10 <

GENERAL | nultiple RINS
RESOURCES|extra data segment
\ process handling

6.01.00
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Directory
Yolune Set Definition Ent
0 0
1 1 VOLUNE
2 GVSNANE 2 SET
3 3 HAME
¥ =0 4|TYIR|2 7| MYTRBX 4 GYSLINKRGE
S|VOL COUNT|4 7| VNASK |5 GVSINFO
/6 6 MEMBER VOLUME
| 7 7 HRME(1ST ENTRY
VOLUNE | 10 GVSVOLUNE § IS MASTER
ENTRY 0 < 11 9 VOLUNE)
(6 WORDS) |
| 12{0 14] N[10 GYSVOLFLAGS
\ 13| PSEUDO SUBTYPE | VTABX 11 GVSVOLINFO
/14 12
VOLUNE | . . .
ENTRIES | . .
1-7 <. .
l. . .
\ 57 4
-] 43
61 49
62 GVSVOLUNE 50 MEM. VOL.
NARE
€3 51
4 GYSYOLFLAGS  (MEMBER VOLUME FLAGS) 52
65|  GVSVOLINFQ (NENMBER VOLUME INFO) 53
66 GVSDREFCNT (DEFN. REF. CNTR.) 54
67 0 55 SPARE

TY = 0 VOLUNE SET DEFINITION
=1 VOLUME CLASS
MVTABX: MOUNTED VOLUNE TRBLE INDEX (IF MOUNTED)
VOL COUNT: NO. OF VOLUMES
VARSK: VOLUNE MASK
B =0 NOT MOUNTED
= 1 NOURTED
VTABX: VOLUME TRBLE INDEX

6.01.00
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Directory

GVSLINKAGE

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
T

!
IREELN NOT | INTRBR
I [ USED |

T - TYPE

0 = Volune Set Definition

1 = Yolune Set Class
R - ALLOCATING FLAG

0 = not initially allocating (not 1st user of set)

1 = 1st user of set allocating resources (transiticnal)
INTRBX - Mounted Volune Table Index

0 if volume set not logically mounted

GYSINFQ
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

VOLCNT | NOT | VSHASK
| USED |

YOLCNT - Nunber of nenbers in set
VSHASK - Bit mask of velune menmber usage
Order is fron right to left
i.e., bit 15 is 1st menber, bit 14 is 2nd nenber ...

GYSVOLFLAGS
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

NOT USED in

|
|
| |
[
" - Menber Mounted Flag
¢ = not nounted
1 = rounted

GYSVOLINFO
0 1 2 3 &4 5 6 7 8 9 10 11 12 13 14 15

DISC VTRBX
PSEUDO SUBTYPE |

DISC PSEUDO-SUBTYPE = (Actual type *16) + actual subtype.
VTRBX - Volune Table Index

6.01.00
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Directory

Volune Set Class Entry
11111
011:2:314:5:617: ssl 0:1:2]3:4:5
0 VOLUNE CLRSS NAME
1
- GVCNANE -
2
3
GVCLINKAGE 4 VOLUME CLRSS IDENTIFICATION
GVCINFO 5  VOLUME CLRSS INFORNATION
GVCPHANE 6  PARENT VOLUNE SET DEFINITION
7
- GVCPANANE 1y ACCOUNT OF PARENT DEFINITION
9
10
"
- GVCPGNANE 1 GROUP OF PARENT DEFINITION
1
13
14
15
- GVCPVSNANE y» VSHANE OF PARENT DEFINITION
17
0 18
[} 19
|
0 55
|
6.01.00
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Directory

GVELINKARGE
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1§

|
} VU W11 i

T - TYPE
1 3 Volume Set Definition
0 = Volune Set Class

GVCINF

0 1t 2 3 4 5 6 7 &8 9 10 11 12 13 14 15l
VOLCHT ; NOT | VCHASK ||
|

USED !

VOLCNT - Nunber of members in set

VCNASK - Bit mask of volune newber uuge (VOLUNE CLASS MRSK)
Order is fron right to left
< i.e. bit 15 is 1st wenber, bit 14 is 2nd nember ...

Volure Mask Fornat

- USED IN VTAB, PVUSER, FILE CONTROL BLOCK (FCB),
:OIB.g';E S{TICLRSS DEFINITION, VOLUME SET VTRS.

Iviive lvsvajvavalvi]vel

~ A

~

[
: -- VOLUNE O (MASTER)

§ —————
———— )

———————

——— e e e e e )

VOLUME 6

VOLUNE 7
O:  NOT MOUNTED DR NON-MEMBER  9:  MOUNTED OR MEMBER

6.01.00
4- 22




Lock Resources
HRPTER K_RESOURC

IRH Allocation DST X5:
Sir’s Ordered by Sir Nunmber

SIR 4 RANK SIR NAME
1 10 LOAD PROCESS
2 335 CACHE CONTROL
3 91 piv]
4 92 000
5 50 PROCESS TREE STRUCTURE
6 &0 SCHEDULING QUEUE
7 n CST ENTRIES
8 & SYSTEN DIRECTORY
9 0 LPDT
10 85 wr
1 110 STORAGE IN OVERLAY ARER
13 1% JPCRT
14 140 Jeur
15 27 JUAT
16 5 FHAVT
17 22 LOADER SEGMENT TABLE
18 180 VDD
19 1% SPOOL
2 2200 MESSAGE CATRLOGUE
21 210 RIT
22 0 VOLINIE TRBLE
23 230 WELCONE MESSAGE SIR
24 240 ASSOCIATION TABLE
25 250 CS ALLOCATE
26 260 LOGGING BUFFER
27 83 PV WVTAB
28 280 MERSSIR
29 2% PV USER TABLE
X X0 INRGE
3N 310 KSAf
32 3% USER LOGGING
3 33 DEBUG BRERKPOINT TABLE
k] 340 L]
35 350 SUB-QUEUE MAPPING TABLE
36 360 CIL0G
37 25 FILE INTEGRITY
38 380 RIR
39 3% TRPE LABELS
40 87 DEVICE CLASS TRBLE
Ll 400 Reserved
2 401 Cold Load SIR
43 ist JOB

4 2nd JOB

Lock Resources

Sir's Ordered by Ranking

RAHK SR % SIR NAnE

s 16 FHAVT

10 1 LOAD PROCESS

22 12 LOADER SEGMEHT TRBLE
25 7 FILE INTEGRITY

27 15 JmAT

50 5 PROCESS TREE STRUCTURE
& 6 SCHEDULING QUEUE

0 ? CST ENTRIES

% 8 SYSTEM DIRECTORY

83 27 PV MVTAB

85 10 L1

87 40 DEVICE CLASS TABLE
R 9 LPDT

91 3 100

92 4 000
10 11 STORAGE IN OVERLAY AREA
130 13 JPCNT
140 14 Jout
180 18 V0o
190 19 SPOOK
200 20 MESSAGE CRTRLOG
210 21 RIT
220 22 VOLUME TABLE
2% 23 UELCOME MESSRGE
240 24 ASSOCIATION TRBLE
250 25 CS ALLOCATE
260 26 LOGGING BUFFER
280 28 NEASSIR
290 29 PV USER TRBLE
X0 ko INAGE
310 kil KSAn
320 32 USER LOGGING
3% 33 DEBUG BRERKPOINT TRBLE
335 2 CACHE CONTROL

340 kL PCB
350 35 SUB-QUEUE NAPPING TABLE
350 36 CILOG

330 38 RIN

3% 39 TRPE LABELS
400 a1 Reserved

6.01.00
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Lock Resources
SIR Table Infornation

The gysten internal resource table is located in non-linked nemory {resident
table). The SIR table is used to protect critical system elements against
access by nore than one process, i.e., it provides a "lock out" mechanisn,
Each critical systen resource (usually a table) is assigned a specific SIR
nurber. Procedures are provided uithin MPE to lock (GETSIR) and unlock
(RELSIR) the SIR. Processes attempting to obtain a SIR that is not available
are inpeded by the systen. The SIR table entries forn the head of a linked
list in this case. If nore than one process becones impeded, word 15 of the
PCB entry is used to add the “neu" process to the grouing list. The method
of uninpeding the process depends on the SIR type.

A SIR does not respect process priority and operates in a FIF0 manner. When
a process is added to the end of the gueue, the priority of the holder of the
SIR and the priority of all intervening processes are increased. They are in-
creased to the priority of the newly requesting process.

To get SIRs, arrange the SIRs in ascending order by rank. To release SIRs ar-
range the SIRs in descending order by rank. For exanple:

Get SIRs Release SIRs

GETSIR (LDT) **Rank=85%* RELSIR (ODD) **Rank=92%*
GETSIR (0DD) **Rank=92%x RELSIR (LDT) **Rank=85%%

6.01.00
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Lock Resources

SIR Entry Fornats

01234567 8 9101112131415

e o e ot B B Oy R B B P B B R
) 0 free
0 1 {not locked)
0 2
[ 3
PCB index of holder 0 SIR locked
0 1 (no impeded processes
0 2
4 3
PCB index of holder 0 SIR locked
SIR QUEUE LENGTH 1 (inpeded processes)
HEAD OF IWPEDED LIST(PCE relative) {2
TAIL OF INMPEDED LIST(PCB relative) |3

P = PIN
PIN = PCB table entry number
SIR QUEUE LENGTH- nunber of processes queved for this SIR

The SIR table is indexed by SIRH, with each SIR# corresponding to a unique,
pre-assigned systen internal resource. Entry #0 is not used. Impeded lists
are established by using the SIR table entry (2) as the head of the list and
PCB(15) for elements. PINs are aluays used as pointers, with O indicating
end of list.

6.01.00
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Lock Resources

Lock Resources

RIN Table Gener. njtia t) Rllocatjon and Locki 4
DST=x26 - D§T22(10)=26(8)
INDEX OF FIRST FREE ENTRY RIN TRBLE
-------------- (# LOCRL+GLOBAL RINS)*3 INDEX OF FIRST FREE ENTRY
ST it e PRt {NUMBER OF LOCRL+GLOBAL RINS)*3
-
RT | INOEX OF NEXT FREE - E‘lﬁv TRl i i i
RT=RIN TYPE [
ALLONED) 0
R THDEK OF NEXT FREE . 308 TFOR LocAL
1-LOCAL RIN MM |0 1§ INOEX OF MEXT RIN -- RIN #1
2-2hml ° TRBLE (UNLOCKED)
3-FILE RIN 0 | (JIT}
| |
. | |
. | {843
| | <= LOCAL
LRST | LOCK[-=>] © 1] INDEX OF MEXT RIN --RIN #2
RT | O(E0L) «- FREE | RIN| (UNLDCKED)
ENTRY | INDEX|
0 ===l
[
mmesmomeesean) FREE LIST POINTER .-
SECONDARY ]
TRBLE OF 12- TOTRL WOF ENTRIES ] <= LOCAL
WORD ENTRIES | o 1l O END OF LIST RIN #3
FOR GLOBAL NUMBER FREE ENTRIES | {LAST)
RIN'S ONLY ] PIN OF HOLDER(P) -- (LOCKED)
RESERVED ]
| - HEAD OF WAITING LIST
I IF FREE, PTT 70 NEXT FHEEII $< :
| |
LENGTH= i
# ALLOCATED I
GLOBAL RINS -->PCBE  uaiting processes PCBR PCBE of process <--
2 linked through that "holds" rin
| | 110 PCB inpeded queue
I I| !H (PCB®  pointers)
) P = PIM
6.01.00 6.01.00
5- 5 5- 6
Lock Resources Lock Resources
fllocatjon and Locking of File RINS Allocation and Locking of Global RINS
DST22(10)226(8) DST22(10)=26(8)
RIN TRBLE RIN TROLE
INDEX OF FIRST FREE ENTRY INDEX OF FIRST FREE ENTRY
(WUMBER OF LDCRL+GLOBAL RINS)*3 (NUMBER OF LOCRL+GLOBAL RINS)*3
NIt i TN T T
10] INDEX OF PASSWORD, USERNAME = [~e=mmveeene
PIN OF HOLDER --~;
ot HERD OF URITING LIST(P) |
V AWITHIITEEI i i i i g | I
i-- PIN OF HOLDER [ I
v v
} HEAD OF WATTING LIST(P) --i Pcon PCoM
i | uaiting process
| | processes that
| 1 *holds’
-=> PCOM waiting processes PCBN process that  ¢--- RIN
linked through PCB “holds" rin
inmpeded queve
PR
Papink
RIN PASSUORD
USERNANE
(USER NANE AND ACCOUNT)
P=pink
INDEX OF PASSUORD = RELATIVE TO BASE OF SECONDRRY
TRBLE
6.01.00 6.01.00
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File Systen

CHAPTER € FILE SYSTEN

This chapter describes the MPE V¥ file systen. The second section describes
the basic concepts. The third section describes the table structures used.

File Systen Overvieu

I/0 to files is done by reference to file numbers, uhich are assigned by
calling the FOPEN intrinsic. This establishes an initial "point of attach-
nent", which nay be described as a connection between a progran (i.e.,
process) and that particular point in a particular file at which the next
FREAD or FURITE would cause data to be transferred. A point of attachment is
described by a controi block, of which there are several different kinds
(described later). Control blocks nay exist in the process’s oun stack or in
an extra data segnent assigned by the file systen. In order to find control
blocks quickly, a pointer scheme called vectors is used. R control block is
uniquely described by a vector, which consists of tuo words with the first
word containing a segment number and the second word containing a word offset
into the control table of the vector table entry which describes the location
of the control block within that segnent. The entire assenblage, conmgisting
of eight overhead uords, the vector table, and all of the control blocks to
uhich it points, comprises the entire segnent; if in a stack, it occupies
part of the PXFILE part of the PCBX.

The point of attachment is described by a "physical access control block", or
PACB, which uill exist as a result of an FOPEN to any file (except SNULL).
Any required 1/0 buffers are associated with the PACB; refer to Section 2.1.

ALl FOPENs specifying "nulti-access" for all processes running under a single
job use a single PACB for references to a multi-access file. RAlthough all
these are attached to a single point in the file, the type of attachment
(i.e., ROPTIONS) nay be different. So, each FOPER specifying a nulti-access
file establishes a "logical access control bleck, or LACB, which contains
the point-of-attachnent local values. The use of a single buffer (i.e.,
PRCB) ensures that references by various processes or against various FOPENs
uithin one process are dealt uith in strict sequential order. Note that
references to a file by other jobs, or by other processes not specifying
nulti-access, will be through other PACBs, wuhose buffers will be read or
uritten at the pleasure of the file systen; in order to ensure any sort of
coherence to such shared references, the jobs nust use global RINS and FLOCK
and FUNLOCK the file. $STDIN, $STDLIST, and epoolfiles are opened nulti-
access autonatically.

In the case of disc files, there is another kind of control block: the file
control block (FCB). It contains copies of information read fronm the file
label, such as the end-of-file pointer, the extent nap, and the record and
block structure. The EOF pointer is updated in the FCB as the file is urit-
ten, and all changes nade to the FCB are posted to the file label when the
file is closed. RAn FCB is shared by all jobs in the system which reference
the file.

File Systen

The file number assigned by an FOPEN is an index intc the Rvailable File
Table (AFT), a table of six-uord entries which is at the end of the PXFILE
part of the PCBX. Tuo double words are vectors to the PACS and (if it ex-
ists) the LRCB.

RFT entries can also reside in a global AFT extra data segnent. If the file
was opened Global RFT (specified in the ROPTIONS) and the progran is
privileged, then the RFT is placed into this global AFT DST. Any accesses to
the file are identical to local AFT’s. ALl accesses to the file opened
global nust be done from privilege node code. The file systen intrinsics
distinguish this file by a negative file number. Rgain, these files are
identical in every other uay except for where the AFT entry resides.

Because control blocks are shared among processes, it is necessary to have a
schere for coordinating access to then. R control block is "“locked” by &
process which requires exclusive access to it for a time. Other processes
uhich attenpt to lock the block will find it already locked, and Will be in-
peded and queued. It nay also be necessary to lock an entire control block
table so that a process can create or destroy a control block in it, or lock
or unlock an existing control block in the table.

Another table used by FOPEN is the File Multi-Rccess Vector Table (FMAVT).
This table exists in a systen extra data segrent and is used by all jobs and
processes in the systen. When a file is being FOPENed with multi-access
specified, the FMAVT is searched; if the file is already open, the FNAVT
gives the PACB vector for the prior reference for each job.

Buffers

R bit in AOPTIONS specifies, when a file is opened, uhether access is to be
buffered or unbuffered. If unbuffered, data is transferred directly betueen
the 1/0 device and the user’s buffer (usually in his stack), which will be
frozen in nerory for the duration of the transfer. If buffered, the data is
noved betueen the user’s buffer and a file system buffer to which the I/0 is
actually done,

Buffers are associated with the PACB, attached to it as an appendage.

6.01.00 6.01.00
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File Systen File Systen
Isble Fornats Overhead

This section gives a detailed discussion of the main tables constructed and
used by the file systen. The location and overall structure of each table is
given, in addition to the table fornat and a discussion of each field in the
table. Table indices at the right of the table are in octal. Index names
apply to the entire word; if in parentheses, the names are defined in the
file systen listing but not explicitly used there.

File Systen Section of PCBX (PXFILE)

The PXFILE area is a subsection of the PCBX. It is a contiguous, expandable
and contractible block of storage that is nanaged by the file systen prinmari-
ly for its oun use. Other subsystens, nanely CS and DS, also nake use of the
PXFILE section. In doing so they nust confarn to the conventions of the file
systen.

The pverall structure of the PXFILE area is:

OVERHERD (FIXED)
COMTROL BLOCK (VARIRBLE)
TRBLE
AVAILABLE (VARIABLE)
ACTIVE FILE (VARIABLE)
TRBLE
DL-5
6.01.00
£-3

The part labeled Overhead contains information that pertains to the
entire section. It is addressed via the pointer at DL-3.

[ 7 8 15
PXFILE SIZE IN WORDS O PXFSIZE
LAST DOPEN ERROR NO. | LAST COPEN ERROR NO. 1
N 2
LAST DS AFT 3
SLAVE RFT HUMBER 4
LAST KOPEN ERROR NUMBER | LARST FOPEN ERROR NUMBER | §
RFT SIZE IN HORDS 6 PXAFTSIZE
7
CS TRACE FILE INFO s (PXCTRINFQ)
LAST RESPONDING WO-WRIT I/0 AFT ENTRY KUMBER 9 PXFLEFTOFF

1ST USER (NGBUF) CONTROL BLOCK TRBLE DST NUMBER | 10 PXFCBT1
2ND USER {NOBUF) COMTROL BLOCK TRABLE DST RUMBER | 11 (PXFCBT2)

3RD USER (NOBUF) CONTROL BLOCK TRBLE DST NUMBER | 12 ({PXFCBT3)

4TH USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER | 13 (PXFC8T4)

STH USER (HOBUF) CONTROL BLOCK TRBLE DST KUMBER 14 (PXFCBTS)

6TH USER (NOBUF) CONTROL BLOCK TRBLE DST NUMBER 15 (PXFCBT6)

7TH USER (NOBUF) CONTROL BLOCK TRBLE DST NUMBER 16 (PXFCBT?)

8TH USER (NOBUF) COMTROL BLOCK TRABLE DST WUMBER 17 (PXFCBT8)

Partial word field identifiers are:

PXFDOPEN = PXFILE(1).(0:8)%, last DOPEN error code
PXFCOPEN = PXFILE(1).(8:8)#, last COPEN error code
PXFHOCB = PRFILE(2).(0:1)#, no CB’s in PXFILE CBT?
PXFKOPEN = PXFILE(S).(0:8)#, last KOPEN error code
PXFFOPEN = PXFILE(5).(8:8)%, last FOPEN error code

6.01.00
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File Systen

Discussion:

PYFRFTSIZE This is the size (in uords) of the Rctive File Table (AFT).
The size is in words to simplify calculating the size of
the available block.

PUFCBT-8 These are the DST nunbers of the user (NOBUF) control block
tables. A OST number of O indicates that no data segment is
allocated.

PXFCOPEN This contains the last COPEM error number. Not used by the
file systen.

PRFCTRINFO This contains information pertinent to the S trace file.
Not used by the file systen.

PRFDOPEN This containe the last DOPEN error number. Not used by the
file systen.

PXFDSINFO Reserved for 0S. Not used by the file systen.

PRFFOPEN This contains the last FOPEN error number. If it is 2ero

then the last FOPEN successfully completed; otheruise the
last FOPEN uas unsuccessful and the number is the file sys-
ten error nunber.

PXFKOPEN This contains the last KOPEN error number. XSAN is partly
erbedded in the file systen, and an FOPEN failure on 2 KSR
file can be caused by a failure to open either the key file
or the data file. This error nursber is used in conjunction
uith PXFFOPEN to deternine which file caused the KSAN open
failure. This error nunber is not used by the file systen.

PXFLEFTOFF This is the RFT entry number of the last file/line that
conpleted 2 noudit I/0; if zero then no mouait I/0 has been
conpleted. This cell is maintained solely by and for the
TOWRIT intrinsic.

PXFNOCE This bit signifies that control blocks are not to be
created in the PXFILE control block table. This bit is set
by the WOCB paraneter to the CRERTE intrinsic or the :RUN
connand. This feature pernits the user to have a8 much
stack space as possible; otheruise the file systen will
take several hundred words of stack for the PXFILE control
block table.

PXFSIZE This is the size (in words) of the complete PAFILE ares. It
is the sun of the overhead block, the control block table,
the active file table and the available block.

File Systen

PXF I PXFCBT

Rddressing within a PXFILE control block table is sonewhat wore complicated
than addressing an extra data segnent CBT since the table does not begin at
DB+0. As a result all pointers within the table are table relative; the
starting address of the table nust be added to a pointer to generate a final
DB-relative address. This addressing convention is consistently applied to
all control block tables.

lihen the control block table is expanded, space is taken from the AVAILABLE
area. If no space is available then the PXFILE area is expanded and the ac-
quired space is added to the AVAILABLE area.

Bvajjable Block
The part labeled Available is used to provide space uhen the Control Bleck
Table or the Active File Table is expanded. These tuo tables grow touards
each other, and uhen nore space is needed it is simply taken from the
Available Block.

Uhen the Rvailable area is exhausted, the PXFILE area is expanded, the RFT is
relocated and the neu space is added to the Rvailable Block.

Currently the PRFILE area is only expanded; it is never contracted.

File Systen

I RFT
The part labeled Active File Table contains information used by the file sys-
ten (or CS, DS, etc.) to grossly characterize the file access and, most
inportantly, to give the location of tiw control blocks.
The overall structure of the AFT is:

ENTRY M (FIXED, 6§ WORDS)
bL-9

ENTRY 1 (FI¥ED)
DL-5

where N = PXFRFTSIZE/G.

The length of the AFT is specified by PNFRFTSIZE. Unused entries are all
2eros. When the table is full it is expanded by taking space fron the
fvailable block.

The AFT is negatively indexed by file number: the entry at DL-9 corresponds
to file nunber 1, the entry at DL-15 corresponds to file nunber 2, etc.

The structure of the global AFT DST, described in Section 2 is as follows:

0 +0
ENTRY 0, NOT USED
K]
ENTRY 1
DB+{N*6)
ENTRY ¥
6.01.00
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The structure of a file systen AFT entry ie:
0 1 2 3 4 5 15
ENTRY TYPE [ N | [
PHYSICAL ACO DST NUMBER 1 AFTPACBOST
PHYSICAL AC8 ENTRY RDDRESS 2 AFTPACBENTRY
LOGICAL RCB DST NUMBER 3 AFTLACBOST
LOGICAL ACB ENTRY ADORESS 4 AFTLRCBENTRY
NO-URIT I/0 100X § AFTI0NR

;ht entry format depends on the entry type; the file systen uses entry type

The follouing partial word field identifiers are used:

RFTTYPE = AFT.(0:4)N, entry type
AFTNULL = AFT.(4:1)0, SRULL file
Discussion:
RFTIONX This is the I0Q index of the pending nowait I/0 (if any).

This is applicable if the file uas opened with the NOWRIT
option specified. Rlso, LS and DS have the sane capability
and use this cell in a consistent manner. This is because
the IOUAIT intrinsic services the file systen as uell as (S
and DS, and is the principal user of this cell. If the IOQX
is negative, then one of tuo possibilities exist. If the
file is a nessage file, then file IOQX is the accessor’s re-
ply port. If the file is a standard IPE file, then a read
uas done t0 2 nonexistent extent and this is simply 2 stub
inserted by the file systen.

RFTLACBOST This is the DST that the Logical RCB (LACB) if it emists.
This is applicable if the file uas opened uith the nulti-
access option specified.

AFTLACBENTRY This is the word offset into the control block table of the
LACB vector table entry, applicable if the file was opened
uith the nulti-access option specified.

RFTNULL This bit signifies that the file is SNULL and that there are
no control blocks.

6.01.00
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AFTPRCBOST This is the DST that contains the Physical ACB (PRCB). &
PRCB exists for all Files except $NULL.

RFTPRCBENTRY This is the uord offset into the control block table of the
PACB vector table entry. This will be nonzerc for all files
except SNULL.

RFTTYPE This is the RFT entry type number, At present the follouing
entry types are defined:

0 - file systen

1 - renote file

2 - DS (nowait I/0 disalloued)
3 - DS (nouait I/0 allowed)
4-08

5-CS

6 - KSAn

8 - Message File

File Systen

DS AFT entry:
0 123456 7 8 9101112131415

st R Rl b vaker ' o
DATA SEGMENT NUMBER 1
DSDCB IMDEX | UKUSED 2
LDEV NUMBER 3
PREVIOUS RFT POINTER 4
10Q% 5

AFT 0

FSTYPE - This field will have the value 2 or 3.
€ - On if DSOPEN called by CXDSLINE or REHOTE HELLO.

Rencte file RFT entry: n - On if Master PTOP RFT,
4 - On if PTOP related.
56 7 8 9101112131415 R - On if renote main process.
--|--|--|--|--1--|--l--|--|--|-- wefes]mnfan|== RFT 1 « DS data segment table pointer.
FSTYPE | 0 RFT 2 - DSDSCB Index - DS data segnent control block index.
AFT 3 - Logical device number.
LIRE NUMBER 1 RFT 4 - Preceding 05 open AFT Pointer.
RFT S - I0QX - Sare as described above.
RENOTE FILE NUMBER 2
PENDING FCLOSE DISPOSITION FROM FOPEM 3
UNUSED 4
10Q% 5
RFT 0
FSTYPE - This value will be 1 for remote files.
MR - Set-if the file was opened nulti-access.
RFT 1 ~ Local line nunber of remote file.
AFT 2 - File nunber of the rerote file.
AFT 3 - Pending disposition of the file. Set uhen file was FOPEN'd and
will possibly be used as the FCLOSE disposition.
AFT § - No uait I/0 Queve Index.
6.01.00 6.01.00
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CS Line entry: File Control Block Table (CBTAB)
123 45¢6 7 8 311112131415
Bl et Gt et e R e B B B e Pt et R I B f file control block table can be located in tuo places: (a) as a subpart of
FYPE | Ul uiiot 8| UNYSED ] the PXFILE area, as discussed in Section 3.1.2; or (b) in a data segnent.
Rlthough putting control block tables in PXFILE has the advantage of provid-
LOGICAL DEVICE NUMBER 1 ing rapid access, it detracts from the space for the user’s stack; so the
larger control blocks {or optionally, all control blocks) are put into extra
VECTOR TO MULTIPLE I0Q INDICES 2 data segnents. On the other hand, referencing extra data segments may result
in an absence trap, which is slou. Extra data segment control block tables
TR | II R} DIRL| UNUSED 3 are of three kinds: expandable, nonexpandable, and shared FCB.
Honexpandable CBT’s are used for a single PACB with huFFer-s, i.e., uhere the
HISC'DST 4 control block is large or uhere the control block can’t be local to a single
process (for multi-access). Expandable (or NOBUF) CBT's are used for small
I00X ( CI0 only ) 5 control blocks ,as LACB’s, PACB’s with no buffers, and FCB’s which are local
to a single process. A list of the expandable (8T’s associated with a

RFT O
FTYPE - This value uill be 4 or 5. R 5 signifies that the line
has an autodialer attached.

'] - The line has been opened with no waiting on I/0 requests.
j ) - Line is a nultipsint control or 3270 station.
] - Line was opened with buffering.
RFT 1 - Logical device nunber of the line,
RFT 2 - Vector to Multiple I0Q indices.
RFT 3
TR - Bit 0 on signifies tracing enabled. Bit 1 on signifies
trace all.
I - On if line is currently connected.
R - Signifies that this CS device is an SCCP device.

DIAL - 0 = Dial on write, answer on read.
Rnswer on urite, dial on read.

2 = Rluays dial.
3 = Never dial.
AFT 4 -~ DST number of the line’s misc data segment.
RFT 5 - If <> 0, then it is the systen DB address of a single request I0Q

entry. IOWRIT uses this word to pass the I0Q index of the con-
pleted request for this AFT to CSIOMRIT.

6.01.00
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process is kept in the overhead area of PXFILE (cf. Section 3.1.1). Mhen a
snall control block is needed, these CBT’s are checked in order to see if one
of then has roon. Shared FCB CBT’s are similar to expandable CBT’s except
that they belong to the system rather than to a single process; the systen
keeps a list of DST's which it has assigned for this purpose.

The overall structure of a control block table is:

OVERHERD (FIXED, 8 WORDS)
VECTOR TRBLE (VARTABLE)
CONTROL BLOCK (VARIRBLE)

ARER
6.01.00
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Qverhesd

The part labeled Overhead contains infornation pertaining to the entire
tab.

o 1 2 6 7 15
TRBLE SIZE IN WORDS 0 CBTSIZE
DST MUNGER CONTRINING TRBLE 1 COYOSTH
™E | VECTOR TRBLE SIZE IN WORDS 2
LOCK PIN 3 CeTPIN
Li 4 CBTCONTROL
INPEDED QUEUE HERD § (CBTQUEVE)
INPEDED QUEUE TRIL 6
UNUSED 7

Other identifiers used:

CBTTYPE = CBTAB(2).(0:2)  Control block table type
CBTVISIZE = CBYTAB(2).(2:14) Vector table size
CBTLOCKBIT= CBTCONTROL.(0:1) Llock bit

Discussion:

CBTDSTX This is the DST number of the data segnent that con-
tains the control block table. If the table is con-
tained in a stack, i.e. in the PXFILE area, then this is
the DST nunber of the stack and not 0.

CBTLOCKBIT If the entire control block table is locked, then this bit
is set. Mo locking count is kept since control blocks are
locked only once fron FCRERTECB and FOELETEC when control
blocks are added to and deleted from the table. The proce-
dure LOCK’(8 does not lock the control block because it runs
PSEUDODISABLED during the critical tines.

CBTQUELE This is the inpeded queve for the table and has the same
format as the inmpeded queuve for 2 control block in the
tsble. There is no second inpeded queve because that
facility is used exclusively for BREAK requests against
the PACE for $STOIN/SSTDLIST.

6.01.00
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CBIPIN This is the PIN nunber of the process that has the control
block locked.

CBTSIZE This is the size in words of the table. It is in-
itialized when the table is created and changed when the
table is expanded. Rt present & table is never contrac-
ted, even though this is possible.

CBTTYPE This field is the type of the control block table.
Possibie values are:

0 - stack [PXFILE]

1 - NOBUF {expandable)
2 - Systen shared FC8
3 - Buffered (Contains a single PACB)

CBIVISIZE This is the size, in nords, of the vector table area in the
control block table. It does not reflect the nunber of
entries used or unused.

NOTE: ALl PIN's are kept as the word offset into the PCB table and as the
actual PIN nunber.

6.01.00
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The part labeled Vector Table contains infornation used to locate and lock
or unlock control blocks in the control block table.
The overall structure of the vector table is:

ENTRY O (FIMED, 8 LORDS)

ENTRY N (FIXED)

where N = (CBIVTSIZE/B)-1.

fn unused vector table entry uill hava zeros in all the uords of the
entry. R used vector table entry uill have a nonzero value in the first
uord of the entry (the control block address is necessarily nonzers).
The general structure of a vector table entry is:

34567 3 9101112131415

T e e Eod Ry ey Ly B A BB
CONTROL BLOCK RDDRESS 0 VI'ROR
L8 COUNT | UNUSED 1 VT'CONTROL
LOCK PIN 2 ¥T'PIN
HIGH PRIORITY HERD PIN 3 VI'QHERD
HIGH PRIORITY TRIL PIN 4 VT'QTAIL
LOW PRIORITY HERD PIN § VT'SAVEOHERD
LOW PRIORITY TAIL PIN 6 VT'SAVEDTAIL
UNUSED ?

6.01.00
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The following partial word identifiers are used:

VT'LOCK*OIT = VT"CONTROL. (0:1)
VI’BREAK’BIT = VT’CONTROL. (1:1)
V" COUNT = VT"CONTROL. (2:6)

Discussion:

VT’ ADR Control block sddress is the table relative address of the
control block associated with the vector table entry.
It is a uword displacement fron the beginning of the control
block tabie.

VT BREAK" BIT This bit signifies that ue are in the niddle of break node.
This is used for the PACB of $STDIN/SSTOLIST from a terninal
session only.

VT* LOCK* BIT This bit is set uhenaver the control block is locked.

V' COUNT This is the count of the nunber of tines that the control
block has been locked by the process identified in VI'PIN.
If it is zero, then the control block is not locked.

VI'PIN Containg the PIN of the process which has exclusive ac-
cess to the control block. Other processes at-
tenpting to access the block will be inpeded and
queued

VT* QUELE The high priority inpeded queue is a double uord of PINs
that are the head and t3il of the impeded queve of processes
waiting for access to the control block. Processes are
inpeded and uninpeded by the file systen using the nomal
nechanisns available under MPE.

VT’ SAVEDQUEUE The lou priority inpeded queve is a double word of PINs
and has the sane fornat as VIQUEUE. The only time this uord
is wused is when the control block is in BRERK node,
uhich can only happen to an R(B corresponding to
$STDIN/$STOLIST, It is used to save the current
VT’QUEUE when the control block goes into BRERK node and to
restore VI'QUEUE when the control block goes back into
non-BREAK node.

NOTE: ALl PIN's are stored as offsets within the P(B table and not as actual
PIN nunbers.

6.01.00
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Control Block 8rea

The part labeled CONTROL BLOCK ARER contains the control blocks used by the
file systen.

To facilitate storage management, all control blocks have the sane
overall structure:

01 2 15
% TYPE | SIZE I ¢ CBDESCRIP
| |1
| |
| |
| DRTA |
| |
| |
I | N
uhers N = Size-1,
Partial word field identifiers are:
CBTYPE = CB.{0:2)4, control block type number,
CBSIZE = (8.(2:14)¥; control block size
Discussion:
CBDESCRIP This is the first word of a control block; the format is
comon for all control blocks.
CBSIZE This is the size (in uords) of the control block. The size
includes the descriptor uord.
CBTYPE This is the type nunber of the control block. There are

four types of control blocks:
0 - Garbage 1 - FCB 2 - PACB 3 - LACB

When a control block table is created the initial control block area is con-
pletely allocated to a single control block of type garbage. Mhen space is
requested for a new control bleck the control block area is scanned (using a
first fit algorithn) for a garbage control block that is as large as the size
requested. The space for the new control block is taken fron this garbage
control block and the space renaining becomes the neu garbage control block
size.

File Systen

Nhen space is returned it becomes a neu garbage control block. To reduce
fragnentation the new garbage control block is conbined with either of the
t4o neighboring control blocks if they are of type garbage.

If space is requested and no garbage control block is large enough to contain
the neu control block then the control block area and control block table are
expanded by a sufficient amount. If expansion is not possible, sone other
control block table nust be used.

Access Control Block (ACB

Virtually every fiie systen intrinsic constructs an RCB as its first action.
khen using the multi-access option, each accessor shares a single PACO.
However each accessor is pernitted to vieu the shared file in a slightly dif-
ferent nanner than the other accessors. For example, one accessor may access
the file in a resd-only mode while the other accessors nay access the file in
2 read-urite node. 7o do this, each accessor nust, during his access, have a
slightly different ACB.

The PACB holds information that is global to all accessors of the file. The
LACB holds information that is local to each accessor of the file. At the
beginning of a particular access, an ACB is constructed by calling LOC’ACB,
which copies information fron both the LACB and the PACB. Rt the end of the
access, the ACB is released by calling UNLOC’ACB; this updates the PACB and
LACB fron the ACB since some of the fields may have been nodified due to the
access. This schene nearly elininates EXCHANGEDB’s to access the various data
segrents,

6.01.00 6.01.00
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Logical Access Control Block (LACB) LACBCTL See ACBCTL.
LRCBERROR See ACBERROR.
All LACBs have the sare structure:
LRCBFNUN See ACBFHLN.
¢ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LACBFOPTIONS See ACBFOPTIONS.
3 | CONPLETE LACB SIZE ]
LRCBNODE See ACBNODE.
FILE NUMBER 1
LACBNANE1-8 See RACBNANE.
FILE NAME - 1ST CHAR. | FILE KAME - 2ND CHRR. 2
LACBPACE This is the DST and vector table entry for the
FILE NAME - 3RD CHAR. i FILE NAME - 4TH CHAR, 3 Physical RCB (PACB) for the file.
file.
FILE NAME - STH CHAR. | FILE NAME - 6TH CHAR. 4
LACBRSIZE See ACBRSIZE.
FILE RAME - 7TH CHAR. f FILE NAME - 8TH CHAR. 5
LRCBSIZE This is the size, in uords, of the LACB. ALl LACBs are
FOPTIONS [ eighteen (decinal) words long.
ROPTIONS 7 LACBSTATE See ACBLSTATE.
RECORD SIZE IN BYTES 10 LACBSTOPCHAR See RCBSTOPCHAR.
BLOCK SIZE IN KORDS 11 LRCBTLOG See ACBTLOG.
SPARE 12
CRRRIAGE CONTROL CODE 13
|EQF|PG [LN |ST |FK |TC [TB |8B |CAR|DB | EOF T | EOF It | 14
cl | TEl ICl @ | | TERNINAL STOP CHARACTER 15
ERROR COOE 16
LAST I/0 TRANSNISSION LOG 17

Partial word field identifiers are:

LACBSIZE = LACB.(2:14)%, size in words
LACBSTOPCHAR = LACB(2).(0:8)#, terninal stop character
Discussion:
LRCBAOPTIONS See ACBROPTIONS.
LACBBSIZE See ACBBSIZE.

G.01.00
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Ehysical Access Control Block (PACB) 0 1 2 3 4 5 6 7 & 91011 1213 14 15
0 2 CONPLETE ACB SIZE 0
The overall structure of the PACB is:
1 | FILE NUMBER 1
g 2 FILE NRME - 1ST CHAR. |  FILE NAME - 2ND CHAR. 2
} BASIC PACB 'I (FIXED) 3 FILE NANE - 3RD CHAR. | FILE NANE - 4TH CHAR. 3
! ----------------------- : 4 FILE NANE - 5TH CHAR. | FILE NANE - 6TH CHAR. 4
| BUFFERING | 5 FILE NANE - 7TH CHAR. | FILE MANE - 8TH CHAR. 5
| | (VARIABLE)
% EXTENSION 3 6 FOPTIONS 6
------------------------- 7 ROPTIONS 7
8 Record size in bytes 10
The buffering extension is optional; it is present if and only if the file
is accessed Mith buffering. There are thus tuo possible formats for an g BLOCK SIZE IN WORDS i1
ACB:
10 UNUSED 12
1. No buffers; the buffering extension is not present. -~
. 1" CARRIRGE CONTROL CODE 13
2. PACB buffers; the buffering extension is present and the buf- -
fers are in the buffering extension. 12 |EOFIPG ILN ST |FK |TC |TB [88 ICARIDB | EOF T | EOF It | 14
If nmultiple PACB buffers exist, there uwill be a buffering extension for 139¢ | TE} IC| G| | TERMINAL STOP CHRRACTER 15
each, immediately preceding the buffer. The basic PACB (or NOBUF PRCB) is
copied into the the ACB as uords O through X63; an ACB "extension” is then 14 ERROR CODE 16
generated in words X64 ~ X67. The resulting RACB thus has the folloning
fornat: 15 LAST 1/0 TRANSHISSION LOG 17
16 2
FILE POINTER
17 21
18 2
CURRENT VARIRBLE BLOCK WWBER
19 a2
20 4
RECORD TRANSFER COUNT
21 25
2 26
BLOCK TRANSFER COUNT
<] 27
2 x
HIGHEST BLOCK NUMBER STRRTED
5 N
6.01.00 6.01.,00
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2% R The asbove words, 0-%63, are physically located in the PRCB of the file.
FCB VECTOR Below, words X64-X67, are used by file systen intrinsics- and are placed
27 n onto the stack by the procedure LOC'RCE when locking the  ACB.
Therefore, the buffering extension, if pres- ent, will immediately fol-
F43 TOTRL NUMBER OF LACB'S k] lou word X63 of the actual ACB in the Control Block Table of the file,
29 oK | DEVICE TYPE | LAST LOGICAL I/0 STATUS 3
52 DST RELATIVE OFFSET T0 PACB 64
k LOGICRL DEVICE MUMBER %
53 DST RELATIVE OFFSET TO LRCB 65
31 |PF |HIT) | CURRENT BUFFER| TAPE DISPLACE | WNO. BUFFERS | 37
54 DST RELATIVE OFFSET TQ ACB IN THE STRCK 66
R CURRENT RECORD HORD INDEX L4
55 STACK RELATIVE OFFSET TO DB 67
33 BUFFER SIZE 41
M VIRTUAL LOGICAL DEVICE NO. 42
The follouing identifiers are used when referring to an ACB:
k] FIAVT INDEX 4
¥ NUMBER OF INPUT LACB'S 4“4 {RCBSIZE) = ACB. (2:14)8, size in words
ACBFNUN = ACB(1).(8:8, file number
¥ HANE TYPE | FILE DISPOSITION 45 RCENANE = ACB(2)M, file nane
ACONANE1 = RCBOBL(1)M, file nane - first half
38 RCCESS BIT AP | BLOCKING FACTOR 46 ACBNANE2 = ACBOBL(2)M, file nane - second half
ACBFOPTIONS = ACB(6)M, FOPTIONS
BESINIQAIR]|DI | RE| RUIABR| NE| SEOFS| EOFS 47 ACHROPTIONS = ACB(7)M, ROPTIONS
RACBRSIZE = ACB(8 )M, record size (bytes)
40 | SPOOLED DEVICE TYPE | SPOOLED DEVICE RECORD SIZE 50 ACBBSIZE = ACB{9IM, block size (words)
Spare = ACB(10)M, Unused
f SPODLED DEVICE FOPTIONS 51 ACBCTL = ACB(11)m, carriage control werd
ACBLSTRTE = {12)M, local state flags
42 SPOOLED DEVICE ROPTIONS 52 OF = ACBLSTATE.(1:1)#, end of file sensed
RCBLPCTL = ACBLSTATE. (2:2)#, page and line control
43 IDD OR 0DD INDEX 53 RCBPAGECTL = RCBLSTATE.(2:1)¥, page control
RCBLINECTL = ACBLSTATE.(3:1)¥,  line control
44 54 RACBSTRERN = ACBLSTATE. (4:1)%,  strean I/0
HO-URIT DISK RDORESS ACBFKEYS = ACBLSTATE. (5:1 )% restore function keys
45 55 RCBXNITCRLF = ACBLSTATE.(6:1)W, transnit CR,LF to user
RCBTBLOCK = RCBLSTATE.(7:1)%, disable block rode
45 UNUSED 56 RCBBINARYIO = ACBLSTATE.(8:1)¥, 8-bit ternminal transfers
ACBCARRIAGE = ACBLSTATE.(S:1)#, carriage control flag
47 NO-UAIT LOGICAL DEVICE s7 (RCBDEFBLOCK) = ACBLSTATE. (10:1)N, default blocking
RCBREADCODE = ACBLSTATE.{11:4)4, input EOF check
48 60 ACBREADTYPE = RCBLSTATE.(11:2)W, input EOF type
P1P2 USED BY FOEVICECONTROL RCBREADMODE = ACBLSTATE.(13:2)#; inmput EOF mode
43 61 RCBNOOU = REB(13), node uord
ACBNODE = ACBNODY. (0:8)M, node settil
-] UNUSED 62 ACBCIROVERFLOW= ACBNODU. (0:1)4, Signifies CIR overflow
ACBSETHODE = ACBMODW. (4:4)N, FSETHODE bits
51 UNUSED 63 ACBTRPEERROR = ACBNOOW.(4:1)M, report recovered tape error
ACBINHIBCRLF = RCBNOOW. {S:1)M, inhibit terminal CR/LF
ACBQUIESCE = ACBMODW.(6:1)K, critical output verify
ACRSTAPCHAR = Qramnou (2:2V4) terviral stop character
6.01.00 6.01.00
6- 23 6- 24




File Systen

File Systen

ACBERROR = ACB(14)8, error code SEart = RCB(46), Unused
RCBTLOG = ACE{1E)M, last 1/0 transnission log ACBHOWAITLDEV = ACB(47)M, Newait logical device
ACSFPTR = ACBOBL(OX)H, current record nunber RCBP1P2 v HCBDBL(Zd)!. Used a? FDEVICECONTROL
ACBBLK J RCBDBL(O?;N, current variable block RCBP1 = RCB(48 “ o o
ACBRTFRCT = RCBOBL(10)M, logicsl record TFR count AcBP2 s RCB(49)Q. v o
ACBBTFRLT = ACBDAL(11)M, block transfer count
ACBHIBLK = ACBOBL(12), highest block started
RACBFCBY = RCBOBL(13)K, FCB Vector table entry Discussion:
RCBSHCNT = ACB(28)H, # of LACBs
RCBSTATH = RCB(29)N, access class, status, stc. RCBRBORTREAD Thxl flag is used to abort a broken terminal re-read. The
RCBBRERK = RCBSTATW. (1:1)#,  break (SSTOIN/LIST only) flag is set via the ABORT paraseter to FUHBRERK. If the
ACBDTYPE = RCBSTATU. (2:6)%,  device type flag is set then the RERD PENDING message will be aborted
ACBACCCL = RCBSTATW. (2:3)#,  device access class along uith the re-read. This Ffeature is needed to hand~-
RCESUBCL = ACBSTATH. (5:3)%;,  device sub-class le the BREAK...:ABORT, etc. situation.
RCBSTATUS e ACOSTATW. (8:8)%,  last logical I/0 status
RCBQSTATUS = ACBSTATM. (8:5)#, qualifying status part ACBACCCL This is the access class part of the device type num-
ACBGSTATUS = ACBSTATW.(13:3)#, general status part ber. The follouing are legal values:
RCBDRODR = ACB(30)N, Ldev nurber of file
ACBBUFX = ACB(31)H, buffer dats & misc. flags 0 - direct (e.g. disc)
ACBPRIV = ACBBUFX. (0:1)H, privileged access only 1 - serial input {e.g. card reader)
RCBHIT = ACBBUFX. (1:1)M, buffer hit flag 2 - parallel inputfoutput (e.g. terninal)
ACBCURRBUF = ACBBUFX. (4*4)& current buffer nor. 3 - serial input/output (e.g. magnetic tape)
ACBNUNBUFS = RCBBYFX.(12: 4)& nunber of buffers less 1 4 - serial output (e.g. line printer)
ACBBUFUSED = ACB(32)R, used block word count
ACBBUFSIZE = ACB(33), buffer size (words) RCBACCESS This is the access bit nap for the file. The follouing are
ACBSPYDEY = ACB(34)4, spooled virtual device the bit definitions of this eight-bit field
RCBFMAVTX = ACB(35)%, FARYT index
RCBSHCNTIN = RCB(36)N, Nunber of input LACB’s (0:1) « unused
ACSDNTD = ACB(37)8, type & disposition unused
ACBONTYPE = RCBONTD. (0: 8)W, nane type for dir. search read
ACBDISP = RCBONTD. (8:8)K, file disposition append
RCBANLD = ACB(38)%, access mask & LDEV urite
ACBARCCESS = RCBAMLD. (0:8)#, access nask lock
ACBBLKFACT = ACBANLD. {8:3)H, Blocking factor of file execute
RCBGSTH = ACB(3I9)K, spool control flags save
ACBSPOOLED = ACBGSTH.(0:1) spooled device flag
ACBSPOOLIO = ACBGSTU. spooled IN/OUT This access security is determined by the ACCCHECK in-
ACBSPSY = RCBGSTW. (2:2)%, squeeze flags trinsic and enforced by the file system.
RCBSPSQZ = ACBGSTH.(2: 1)2, file squeezed
ACBSPRSQ = ACBGSTW.(3:1)#, request to squeeze RCBROPTIONS This is the ROPTIONS in effect for this file access
ACBSPOSQ = (4:1)4, squeeze just done
ACBNOWRITEQF = 4, EOF advanced? RCBBINARYIO This bit controls full eight bit transfers on the 2644 page
ACBNOMRITHODE = ﬂCBGSTH (9: 1)! last 1/0: O=read, 1=urite node terninal. It is adjusted by FCONTROL(26) and
ACBABORTREAD = RCBGSTW.(10:1)#,  abort broken re-reag? FCONTROL(27)
ACBREWEOF = ACBGSTU. (19:1)#,  EOF advanced - tape file
ACBSAVEEOFS = ACBGSTW.{12:2)#,  for saving RCBEOFS ACBBLK This is the block nunber of the current variable record for-
ACBEOFS = ACBGSTW.(14:2)%,  EOF flags - :€00/: nat block. Applicable if the record format is
ACBSPTYRC = RCB(40)%, spooled dev type/recsize variable.
ACBSPTYPE = RCBSPTYRC (0:6)#, spooled dev type
RCBSPREC = ACBSPTYRC, (6:10)%, spooled dev rec size ACBBLKFACT This is the blocking factor for the file. It is the nun-
ACBSPFOPT = ACB(41)#, spooled dev FOPTIONS ber of records in a block. Legal values range from 1 to
ACBSPAOPT = ACB(42)N, spooled dev ROPTIONS 255,
ACBSPXDDX = RCB(43)4, I0D/0DD index
ACBNOMAITDR = ACBDBL(22)#, Nowait disc address
6.01.00 6.01.00
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RACBBRERK This is the break mode flag. It is applicable if the RACB ACBONTYPE This is the file reference format type number and is
is for $STDIN or $STDLIST. If set it means that the derived fron the FOPEN call. The following are legal
BRERK key has been hit and that the CI should have high values:
priority access to the RCB. The flag will be cleared
uhen 2 RESUME or ABORT is issued. . 0 - full nane
1 - account nane absent
RCBBSIZE This is the block size, in words, of the file. 2 - group and account name absent
3 - null nane
ACBBTFRCT This is the total number of blocks transferred to and fron
the file. The initial value is 0D. This infornation is needed by FRENAME.
RCBBUFUSED This is the word index, relative to the base of the RCBDTYPE This is the device type number of the file. The fol-
klock, for the selected record within the block. This is louing are legal values (octal):
applicable if the file access is buffered.
0 - noving head disc
ACBCARRIAGE This bit signifies that the file has carriage contrel. It 1 - fixed head disc
is the sane as the carriage control bit in 7 - foreign disc
RCBFOPTIONS if the file is spooled. If not spooled, the 10 - card reader
bit is zero, and IONOVE uill pass the FURITE carriage 11 - paper tape reader
control paraneter directly to the driver rather than 20 - terninal
enbedding it as the first character of the output record. 24 - cané reader/interpreter/punch
26 - SSLI
ACBETL This is the CONTROL parameter from the last FWRITE. 27 - progrannable controller
This value is pertinent if the File uas opened uith car- X - nagnetic tape
riage control. 31 - serial disc
40 - line printer
RCBCURRBUF This is the buffer number (O-relative) containing the nost 41 - card punch
recently referenced record. Rpplicable if the file access 42 - paper tape punch
is buffered. 43 - CALCONP 500 plotter
44 - CARLCOMP 600 plotter
ACBDADDR This is the iogical device nunber of the file. For a disc 45 - CALCONP 200 plotter
file this is the logical device number of the first
extent. ACBEOF This bit is set uhen EOF has been sensed.
ACBDEFBLOCK This bit signifies that the file is to be accessed with ACBEOFS This is the ‘type of EOF detected on $STDIN(X). This
default blocking. The bit is initialized from the field consists of tuo bits:
FOPEN stateword STATE. It does not need to be in the ACB;
it is nentioned here only to signify that the bit is effec- (0:1) - super colon (i.e. EOF for $STDINK)
tively used due to the way ACBLSTRTE is initialized (1:1) - regular colon (i.e. EOF for $STDIN)
fron STATE.
Applicable for nulti-access to $STDIR(X) only.
RCBOISP This is the file close disposition derived from the
FOPEN call. The only uay this can be specified is wvia a ACBERROR This is the error number for the file. It is used by all
file equation. The legal values are the sane as those intrinsics except FOPEN. When an error is detected the er-
for FCLOSE. ror nunber is placed in this cell. The error number is
cleared at the beginning of each callable intrinsic except
FCHECK (which reads it).
ACBFCB This is the FCB vector for the file. Applicable only to
disc files.
RCBFKEYS This bit controls the definition of the f1 and 2

function keys on the 2644 page nede terninal; it is
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RCBFNUI

RCBFOPTIONS
ACBFPTR

ACBFMAVTX

ACBGSTATE

ACBGSTATUS

RCBHIBLK

ACBHIT

RCBINHIBCRLF

ACBLINECTL
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adjusted by FCONTROL(32) and FCONTROL(33). (Obsolete
function)

File nurber, range fronm 1 to 255. Used nostly for
calling routines that access things such as labels by file
nurber.

This is the FOPTIONS in effect for this file access.

This is the sequential access record pointer; it con-
tains the next sequential record number. The initial
value is 0D. This value is used only by the FRERD, FURITE
and FUPDATE intrinsics. However the value is wain-
tained by all data transferring file systen intrinsics.

This is the entn% index into the file multi-access vec-
tor table (FNAVT). This is valid if the file access
is nulti-access.

These are niscellaneous state flags. These are
“global" in nature in that they are the sane for all ac-
cessors in a2 nmulti-access  environment. The con-
stituent bits are described individually.

This is the general part of the last I/0 status for the
file. The following are the legal values:

0 - pending
1 - successful
2 - end of file

3 - unusual condition
4 - irrecoverable error

This is the highest block nunber for which an an-
ticipatory read has been issued, and is applicable if the
file access is buffered. The initial value is -1D.

This is the buffer hit flag. If set it indicates that the
last read or urite request uas serviced uithout any physical
I/0 required. This flag is used only for performance
neasurenent. The code which manipulates it is optional to
the file systen, and is controlled by conpiler toggle X3.

This bit controls the termination of lines wuritten to the
terninal. If not set then each line is terninated with a CR
and LF; if set then no line ternination characters are
used. This bit is valid if the file is a terninal file; it
is adjusted by FSETHODE.

This is the line control bit, If not set then each line
is  post-spaced; if set then each line is prespaced.
This bit is used by line printers and terninals only.
It is  adjusted by FCONTROL(1) and FURITE with
appropriate carriage control.

6.01.00
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RCBLPCTL

ACBLSTRTE

RCBNELEOF

RCBNOURITEQF

RCBHOURTTHODE

RCBNUNBUFS

RCBPRGECTL

ACBASTRTUS

ACBAUIESCE

This are the line and page control bits, which are
described separately.

These are niscellaneous state flags. They are "local" in
nature in  that ndy be different for each acces-
sor in a nulti-access environnent. Bits (9:6) are initial-
ized fron the stateword local variable called STRTE in
FOPEN; the ten renaining bits are initialized individually.
The constituent bits are described individually.

These are niscellaneous node flags. The constituent bits
are described individually.

This is the local file nane. The name is eight bytes in
length uith trailing blanks added.

This flag when set indicates that a neu tape nark
should be written before the <tipe is rewound or
backspaced. Rpplicable only to nagnetic tape files.

This bit is used to save the value of the local EOF ad-
vanced flag NEWEOF in IOMOVE betueen the I/0 initiation and
I/0 completion calls. This flag is applicable if the
file is accessed in nouait I/0 rode.

This cell is used to save the I/0 node between nowait 1/0
initiation and conpletion calls. If the bit is set then the
last I/0 request was a write; otheruise it was a read.
This cell is pertinent if the file is accessed in
nowait I/0 node.

This is the nunber of buffers, less one, used for the file
access, Rpplicable if the file access is buffered.

This is the page control bit. If not set then a page is
assuned to consist of 60 lines (auto page eject); if set
then 3 page is assumed to consist of 66 lines (no auto page
eject). This is used primarily for line printers but
is also valid for terninals; these are the only devices for
which this is valid. This bit is adjusted by
FI;DITR?LU) and FURITE wuith the appropriate carriage
control.

This flag when set indicates that the file is
privileged in that it has a negative file code; the user
nust be in privileged mode to access it.

This is the qualifying part of the last I/0 status for the
file. The values are unique for each general status
part. See I/0 Systen INS for all legal values.

This bit controls critical output verification. If set,
buffered output is guaranteed to have been written to the

6.01.00
6 X

RACBREADCODE

ACBREADNODE

RCBREADTYPE

RCBRSIZE
RCBRTFRCT

RCBSAVEEDFS

RACBSHONT

ACBSHCNTIN

ACBSHCNTS

ACBSIZE

RCBSPACPT

RCBSPFOPT

RCBSPOCLED

ACBSPOOLID
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device wuhen control is returned to the user. This bit is
adjusted by FSETHODE.

This field consists of the imput EOF checking type ond
node, and is used to generate the P1 parameter to
ATTACHIO. These fields are described individually.

This field controls the input EOF checking mode. It is 00
for reading $STDIN, 01 for reading $STDINX, and 10 for the
command interpreter.

This field controls the input EOF checking type. It is 01
for JOBs, 10 for SESSIONs, and 00 For DATA,

This is the file’s record size in positive bytes.

This is the total number of records transferred to and from
the file. The initial valuve is 0D,

This field is used to save the contents of ACBEOFS
during BRERK node processing.

This is the total nuwber of LRCBs that exist for this
PACB. Valid if the file access is nulti-access.

This is the total nunber of input-only LACBs that exist for
this a Valid if the file access is
nulti-access.

This is the total LACE and total inmput-only LACB
counts, each of which is described separately.

This is the size, in words, of the RCS, The conplete
size (including buffers) nay be calculated fron the DST size
containing the RBC. It does not include the buffering ex-
tension, if present.

This is the ROPTIONS for the spooled  device.
Rpplicable if the file access is to a spooled device.

This is the FOPTIONS for the spooled device.
fApplicable if the file access is to a spooled device.

This is the spooled device flag. If set then the File ac-
cess is to a spooled device.

This field is a conbination of the spooled device flag and
the input/output mode of the spooled device. Legal values
are:

00 - not spooled
01 - illegal
10 - input spooling

9 - nytnot epocling

6.01.00
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ACBSPREC

ACBSPTYPE

ACBSPTYRC

RCBSTATUS

RCBSTOPCHAR

ACBSTREAN

ACBSUBCL

This is the record size, in bytes, of the spooled
device. Applicable if the file access is to a2 spooled
device.

This is the device type (from the LDT) of the spooled
device. fipplicable if the file access is to a spooled
device.

This cell contains the spooled device type and record
size, which are described separately.

This is the logical device nunber of the spooled
m@ce. fipplicable if the file access is to a spooled
ice.

This is the index into the IDD or 0DD for a spoolfile.
Rpplicable if the file access is to either a spooled
device or 3 spoolfile.

This is the last I/0 status for the file. It cowes fron
the I/0 status part of the IOCB returned by ATTRCHIO.
Not all RTTACHIO calls update this cell.

This is the record termination character used for ter-
ninal reads. This character can be changed via
FCONTROL(2S).

This bit signifies inter-block garbage for disc files. If
set, the block size is a nultiple of 128 words and there-
fore there is no garbage data betueen blocks, This
fact is used to improve nultirecord I/0 by mapping
the request into s feu RTTACHIOs as possible.

This is the sub-class part of the device type nunber. The
sub-class is unique for each access class. The follou-
ing are the legal sub-class values for each device
class:

0 - direct
0 - moving head disc
1 - fixed head disc
7 - foreign disc
1 - serial input
0 - card reader
1 - paper tape reader
2 - parallel input/output

0 - terninal
4 - card reader/punch
6 - SSLC

7 ~ progranmable controller
3 - serial input/output

0 - nagnetic tape

7 - serial disc
4 - serial output

6.01.00
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0 - line printer

1 = gard punch

2 = paper tape punch

3 -~ CALCONP 500 plotter
4 - CALCOMP 600 plotter
§ - CALCOMP 700 plotter

File Systen

If present,

the PACB buffering extension contains from one to eixteen

block buffars sach having the fallouwing format:

§ 6 7 8 5101112131415

10Q ENTRY INDEX 0 BIKIOGX

RCBTAPEERROR This bit controls the reperting of recovered nagnetic er-
rors, If not set the recovered errors ars not BLK LDEV NUMBER b L UL ROl M Pl 1 BLKFLAGK
reported t0 the user; if set then recovered errors are
reported to the user by returning CCL and error number 39, 10C6 - STRTUS 2 BLKLSTAT
Valid if the file is a nagnetic tape file. This bit is
adjusted by FSETHODE. I0CB - TRANSHISSION LOG 3 BLKTLOG

RCBTBLOCK This bit controls block mode transfers on the 2644 page node 4 BLKBLOCK
terninal. This bit is adjusted by FtONTRUL(ZB) angd BLOCK NUMBER
FCONTROL(29). 5

ACBTLOG This is the last I/0 transmission log for the file. It con- 6 BLKDRDOR
es fron the I/0 transnission lna part of the IOCB return- BLOCK SECTOR RDDRESS
ed by ATTACHI0. Not all RTTACHIO calls update this call. ?

ACBVDRDOR This is the volume table index for the file. 8 BLKEXTBASE
Rpplicable if the file is a disc file. BLOCK EXTENT BASE .

ACBXNITCRLF This bit controls CR and LF insertion into the user
buffer on the 2644 page wode terminal, This bit is ad- BLOCK EXTENT SIZE 10 BLKEXTSIZE
justed by FCONTROL(30) and FCONTROL(31).

UNUSED 1
12 BLKBUFFER
BUFFER
Other identifiers used:

BLKFLAGH = BLK(1)8, Flag and LDEV word

BLKLDEV = BLKFLAGU. {0:8)#, block logical device nurber

BLKFLRGS = BLKFLAGH. (0:8)#, block I/0 flags

BLKUNALLOCEXT = BLKFLAGH.(10:1), Block from unalloc. extent

BLKREVERSE = BLKFLAGH.(11:1), FREADBACKWARD (not used )

BLKOONTHALIT = BLKFLAGH.(12:1), I/0 status not checked

BLKIOOUT = BLKFLAGH. (13:1)#, last I/0 uas urite?

BLKDIRTY = BLKFLAGH. (14:1)#,buffer modified?

BLKIOPEND = BLKFLAGH. (15:1)#,1/0 in progress?

BLKIOCOMP = BLKFLAGU. (14:2)#,1/0 complete - not dirty

BLKIOCB = BLKDBL(1)#, 1008

6.01.00 6.01.00
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Discussion: BLKLSTAT The I/0 status part of the I0(B consists of the PCB nun-
ber and the error code for the conpleted I/0

BLKBLOCK This is the block number of the data contained in the request.
buffer. A value of -1D indicates that the buffer is
enpty. BLKTLOG The transmission log part of the IOCB is the number of

uords or bytes transferred by the the I/0 request.

BLKBUFFER This is the actual file systen buffer space. Each buffer is
exactly one file block in size. BLKREVERSE This bit would indicate that ue are reading back- wards fron

a tape. Houever, currently FRERDBRCK- WARDS can only be

BLKDRODR This is the block’s logical device and sector nurber. perforned unbuffered.

BLKDIRTY This flag is set if the contents of the buffer has been BLKUNALLOCEXT  This bit signifies that the block uas "read" from an unallo-
nodified. When the block buffer is re-used this flag is cated extent. RActually, the buffer was simply cleared with
checked to see if the block needs to be written to the fill characters. Therefore, if a urite is attempted to the
device. block residing in this buffer, it nust pass through FCONVBLK

to allocate the extent first.

BLKDONTHAIT This bit uill be on if the I/0 was already conpleted via
"OONT*UAIT" but the status has not been checked yet. Check
the status before using the block in the buffer.

BLKEXTBASE This is the sector address of the extent base in which the
block resides. This is used for disc caching.

BLKEXTSIZE The size, in sectors, of the extent in which the block
resides. This is used for disc caching.

BLKFLRGS These are the niscellaneous flags associated with the
block, which are described separately.

BLKIOCB This is the IOCE returned by the I/0 systen uhen the
block I/0 has conpleted. On a blocked I/0 request this is
obtained fron the ATTACHIO call; on an unblocked 1/0 request
this is obtained from WRITFORIO.

BLKIOCOMP This is the buffer nodified flag (BLKDIRTY) and the I/0 in i
progress  flag  (BLKIOPEND), which are  described i
separately. This field is usually interrogated to see if |
it contains the value 2, which means that the buffer has !
been nodified but not yet uritten to the device.

BLKIOOUT This is the node of the I/0 operation for the block. It
is set by a urite and cleared by a read.

BLKIOPEND This is the I/0 in progress flag. It is set if the I/0 is
pending; it is cleared when the I/0 has conpleted.

BLKIOGX This is the I0Q index of the unblocked I/0 request for the
block. It is used as the argunent to WRITFORIO, which en-
sures the conpletion of the I/0 request.

BLKLDEV This is the logical device nunber of the block. (Valid only

for disc files.)
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File Control Block (FCB)

The FCB coordinates access to @ file on a sharable device. At present the
only sharable device is a disc, so only disc files have FCBs.

The infornation contained in an FCB is derived from the file label. The FCB
is used to hold this infornation, rather than the file label, since it can be
accessed nore quickly.

There are two strategies to choose fron in deciding where to place the F(B.
If the file has been opened exclusive and no other process could possible
share this file, then the FCB is placed into the PXFILE area (or in a WOBUF
expandable (BT if it won’t fit in the PXFILE area or if the program is run
uith NOCB). If the file could possible be shared, then the F(B is always
placed in a shared control block table. The nunber of a data segnent con-
taining a list of shared file systen data segments is kept in systen global
location 1076 octal. The size of the FCB depends on the naximun nurber of
extents specified at FOPEN; there are 44 (octal) words plus tuo per extent.
There will be at least one extent, since the file label aluays exists in the
first extent. The FCB extent nap is in terns of logical device and sector
nucber. The extent nap in the file label is in terns of voluwe rather than
logical device; the nap is converted by VIABOLDEV when the label is read, and
converted back by LDEVTOVTRB when the label is uritten to disc.

The File Control Block has the follouing format:

File Systen

File Control Block (Cont.)

12 UNUSED 14

13 UNUSED 15

14 16 FCBEOF

ERD OF DATR POINTER

1% 17

16 | NO. USER LRBELS URITTEN | WNO. USER LABELS AVAIL. | 20 FCBUSERLBL

17 EXTENT SIZE IN SECTORS 21 FCBENTSIZE

18 BLOCKING FRACTOR | SECTORS PER BLOCK 2

19 | SECTOR OFFSET TO DATR | DISP | MO, EXTENTS - 1 | 23

2 LAST EXTENT SIZE IN SECTORS 24 FCBLAST-
EXTSIZE

21 HO. OPENS INPUT MODE 4]

22 | GROUS NANE - 1ST CHAR. | GROUP NAKIE - 2ND CHAR. | 26 FCBGH
23 | GROUP NANE - 3RD CHAR. | GROUP NAME - 4TH CHAR. | 27
24 | GROUP NAME - STH CHAR. | GROUP NAME - 6TH CHAR. | X0

o 1 2 3 7 8 12 13 14 15
25 | GROUP NAME - 7TH CHAR. | GROUP NAME ~ 8TH CHAR. | 31
] 1 CONPLETE FCB SIZE 0
26 | ACCT NANME - 1ST CHAR. | ACCT NAME - 28D CHAR. | 32 FCBAN
1 SPARE 1
27 | ACCT NAME - 3RD CHAR. | ACCT NAME - 4TH CHAR. | 33
2 FOPTIONS 2 FCBFOP-
= TIONS 28 | ACCT HANME - 5TH CHAR. | ACCT NAME - 6TH CHAR. | 34
3 DEVICE SPECIFICATION 3 FCBOEVICE
29 | ACCT NRME - 7TH CHAR. | RCCT NANE - 8TH CHAR. | 35
4 | PREV. LOCK| DEV. TYPE | C ) |DEVICE SUBTYPE | 4
k 36 FCBSTART
H NO. OPENS FOR OUTPUT H START OF FILE BLOCK NUMBER »
AN
€ NO. OPENS FOR RNY MODE 6
2 40 FCBEND
7 RIN NUMBER 7 FCBRIN i CURRENT NUMBER OF DATA BLOCKS IN THE FILE
41
3 EXCLUSIVE STATUS 10 FCBEXC-

STAT 3 42 FCBRUN-
91¢c] | mTRBR | VHASK 11 FCBPVINFO - RUMBER OF OPEN AND CLOSE RECORDS (MESSAGE FILE) ” OPERCLSREC
10 12 FCBFLIN

FILE LINIT 36 | LOGICAL DEVICE NUMBER | 44 FCBEXTHAP
" 13 e m————————
ki FIRST EXTENT SECTOR HUMBER 45
6.01.00 6.01.00
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FCBOEVICE This specifies the device on which the file resides. If

LOGICAL DEVICE NUMBER |

| LAST EXTENT SECTOR NUMBER

Other identifiers used:

FCBSIZE = FCB.(2:14)%, size in uords

FCBLKST = FCB(4).(0:2)%, previous lock state
FCBOTYPE = F(B(4).{2:6)4, device type

FCBCRUNCH = FCB(4).(8:1)4, pending crunch disposition
FCBSUBTYPE = FCB(4).(12:4)4, device subtype

FCBOCNTOUT = FCB(5).{0:8)%, no. accessors - output
FCBOCNT = FCB(5).(8:8)%, no. accessors

FCBCLASSFLG = FCB(9).(0:1)%, PV class flag

FCBMVTABK = FCB(9).(4:4)4, Nounted volune table index
FCBVIASK = FCB{9).(8:8)%, Volune Mask

FCOLBLEOF = FCB(16).(0:8)#, no. labels uritten

FCBLBL = FCB(16).(3:8)#, no. labels available

FCBOLKFRCT = FCB(18).(0:3)¥, blocking factor
FCBSECTPBLK = FCB(18).(8:8)#, sectors per block

FCBSECTOFF = FCB(19).(0:8)4, sector of fset to data
FCBDISP = F(B(19).(3:3)4, pending disposition
FCBRUREXTS = FCB(19).(11:5), no. extents less 1
FCBOCNTIN = FCB(21).(8:8)%, no. accessors - input
FCBLRBEL = FCBOBL(18)#, label LDEV and sector
FCBLDEV = FCB(36).(0:8)4, label LDEV
Discussion:
FCBACBOST This is the DST of the ACB that was created at the same

tine as the F(B. This is used in conjunction wuith
FCONEUFCBDST uhen relocating the FCB.

FCBACBY This is the vector table entry of the RCB that wuas
created at the sane tine as the FCB. This is used in con-
junction with FCONEWFCBY when relocating the FCB.

FCOAN This is the account nane of the file. It is eight
bytes in length with trailing blanks added.
FCBBLKFACT This is the blocking factor of the file, It is the nun-
ber of logical records in a physical block. Legal values
range from * %o 295,
6.01.00
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it is positive then it represents a logical device number;
if negative it represents a (negative) device class index.

FCROISP This is the pending FCLOSE disposition for the file.
Legal values are:

0 - no change

1 - save pernanent

2 - save temporary and rewind

3 - cave tenporary but do not reuind

4 - release

7 - invalid file {file label access error)

FCBCRUNCH This bit governs if space uill be returned beyond the EOF
upon the last FCLOSE of the file.
0 - no change
1 - return space beyond EOF

FCBOTYPE This is the device type number of the first extent of the
file. See ACODTYPE for a list of legal values.

FCBEND Block nurber of the file’s EOF, relative to FCBSTART.

FCBEOF This is the end-of-file pointer for the file. It is 3

double integer representing the nurber of records in the
file. It can also be viewed as the record nunber of the
next record past EOF.

FCBENCLSTAT This is the exclusive status of the file access. If -1 then
the file is being accessed exclusively; otheruise it is the
nurber of seni-exclusive accessors.

FCBEXTNAP This is the extent mnap of the file. The nunber of ex-
tents is specified by FCBNUMEXTS; a OD  extent
descriptor indicates that the extent has not been
allocated.

FCBEXTSIZE This is the extent size, in sectors, of the file. All ex-
tents in the file except possibly the last have this size.
This is 2 logical vaiue, and legal values range from 1 to
65535 sectors. This restricts the maxinun file size to
2097120 sectors (268,431,360 words).

FCBFLIN This is the end-of-space pointer for the file. It is a
double word integer representing the naximum number of
records (fixed length record format) or blocks {un-
definéd or variable length record fornat) in the file.

FCBFOPTIONS This is the FOPTIONS in effect for the file,
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FCBON

FCBLABEL

FCBLASTERTSIZ

FCBLBL

FCBLBLEOF

FCBLDEV

FCBLKST

FCBIVTRBX

FCBHEWFCBOST

FCBNEWFCBY

FCBRUNEXTS

E
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This is the group name of the file. It is eight bytes long
with trailing blanks added.

This is the logical device and sector number of the file
label, which is the sane as the first extent descriptor.

This is the size, in sectors, of the last extent in the
file. If the file has one extent then this is the same as
FCBEXTSIZE; otherwise this value nay be different fron
FCBEXTSIZE. This is the size of the last physical extent
for the file; it is not the eize of the last allocated
extent.

This is the number of user labels allocated for the
file. Since each label is a sector long, this is also the
nunber of sectors allocated for user labels.

This is the end-of-data pointer for the user labels. It
is analogous to FCBEQF in that it represents the nunber
of labels uritten. The initial value is 0.

This is the logical device number of the first extent of
the file.

This is the previous lock state of the file and s
derived fron the file label, Legal values are:

0 - no accessors
1 - read

2 - urite

3 ~ read/urite

If the file resides on a private volune, then this field
represents the nounted volune table index of the volume set
entry on uhich the file resides.

This is the DST of the neu FCB for the file. It is used
in conjunction wuith FCBACBOST to move the FCB to a
systen (shared FCB) control block table when the second ac-
cessor is established. If this value is zero then
there is no neu FCB; if nonzero then a new FCB has been
created.

This is the vector table entry of the new FCB for the
file. It is used in conjunction with FCBACBY to move the
FCB to a systen (shared FCB) control block table when
the second accessor is established. If this value is zero
then there is no neu FCB; if nonzero then a neu FCB has
been created.

This is the naxinun
alloued for the file.

nunber of extents, less one,
It is not the nunber of extents
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presently allocated, which is aluays

deternined by
ceunting nonzers entries in the extent map.

FCBNUMOPENCLSREC Humber of open and close records in the nessage file.

FCBOCNT

FCBOCNTIN

FCBOCNTOUT

FCBRIN

FCBSECTOFF

FCBSECTPBLK
FCBSIZE

FCBSTART

FCBSUBTYPE
FCBUSERLBL

FCBVRASK

This is the number of accessors for the file.
Rlternatively it can be viewed 3s the number of PRCEs
created for the file.

This is the nusber of file accessors having input
access.
This is the nunber of file accessors having output
daccess.

This is the RIN number used to support dynanic locking
(i.e. FLOCK and FUNLOCK) for the file. If there is no
dynanic locking then this number is 2ero.

This is the sector offset fron the file label to the
first block of the file. This is not necessarily equal to
FCBLBL+1 since an integral number of blocks are allo-
cated for the file and user labels.

This is the number of sectors in a block for the file.

This is the size, in words, of the complete FCB, It in-

cludes the extent map.

Block nunber of the file's start,
label block.

excluding the file

This is the device subtype nunber of the first extent.
This field describes the user labels for the file. It con-
sists of FCBLBL and FCBLBLEOF, described separately.

If the file resides on a private volume set, this bit mask
signifies which volune of the set in which the file resides.
Bit 15 is on it resides on the first volume, bit 14 if on
the second, etc.

6.01.00
6- 42

File Systen
File Label (FLAB)
The file label has the folloming format:

o 1 2 3 7 8 12 13 14 15

FILE NAME - 1ST CHRR. | FILE NAME - 2ND CHAR. O FLLOCNRRE
FILE KRME - 3RD CHAR. | FILE NAME - 4TH CHAR. 1

FILE NRME - STH CHAR. | FILE NANE - 6TH CHAR. 2

FILE NAME - 7TH CHAR. | FILE NAME - 8TH CHAR. 3

GROUP NAME - 1ST CHAR. | GROUP NAME - 2ND CHER. 4 FLGRPNRNE
GROUP NAME - 3RD CHAR. | GROUP NRNME - 4TH CHRR. 5

GROUP NAME - STH CHAR. | GROUP MAME - 6TH CHAR. 6

GROUP NAME - 7TH CHAR. | GROUP NAME - 8TH CHAR. ?

RCCT NAME - 1ST CHAR. | RCCT NAME - 2ND CHAR. 10 FLACCTNRNE
ACCT NAME - 3RD CHAR. | RCCT NAME - 4TH CHAR. 11

RCCT NAME - 5TH CHAR. | ACCT NAME - 6TH CHAR. 12

RCCT HAME - 7TH CHAR. | ACCT NANE - 8TH CHAR. 13

CREATOR NAME - 1ST CHAR.| CREATOR WAME - 2ND CHAR.| 14 FLUSERID
CREATOR NAME - 3RD CHAR.| CREATOR NAME - 4TH CHAR.| 15

CREATOR NANME - STH CHAR.| CREATOR NAWE - 6TH CHAR.| 16

CRERTOR HAME - 7TH CHAR.| CREATOR NAME - 8TH CHAR.| 17

LOCKHORD - 1ST CHAR. | LOCKWORD - 2ND CHAR. 20 FLLOCKHORD
LOCKHORD ~ 3RD CHAR. | LOCKWORD - 4TH CHAR. 21

LOCKHORD - S5TH CHAR. | LDEKHUE(D - 6TH CHAR. 22

LOCKNORD - 7TH CHAR. | LOCKHORD - 8TH CHAR. 23

24 FLSECMX
SECURITY MATRIX
25
FILE LANGUAGE RTTRIBUTE | [ SRIS]|26

6.01.00
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File Label {Cont.

CREATION DATE 27 FLCREATE
LAST ACCESS DATE % FLLASTACC
LAST MODIFICATION DATE 31 FLLASTHOD
FILE CODE 32 FLFILECODE
i | mwRBx | VHASK 33 FLPYINFO
SIR|LYKXIJSUBTYPE | DISCTYE | R/W | 34 FLLOCK
NO. USER LABELS MRITTEN | NO. USER LRBELS AVAIL. | 35 FLUSERLBL
36 FLFLIN
FILE LINIT IN BLOCKS
k1)
40 FLECBVECT
FCB VECTOR
a1
CHECKSUN 42 FLCHECKSUR
COLD LORD ID 43 FLCLID
FOPTIONS 44 FLFOPTIONS
RECORD SIZE IN BYTES 45 FLRECSIZE
BLOCK SIZE IN HORDS 46 FLBLKSIZE
SECTOR GFFSET | | NO. EXVENTS -1 | 47
LAST EXTENT SIZE IN SECTORS 50 FLLASTEXT-
EXTENT SIZE IN SECTORS 51 FLEi%glli
52 FLEOF
END OF DATR POINTER
53
VOLUME TABLE INDEX | 54 FLEXTHAP
—————————————— 1ST EXTENT SECTOR NUNGER 55




File Labs t.

VOLUNE TABLE INDEX |

LAST EXTENT SECTOR NUMBER

File Systen

FLSECURE

= FLAB(22).(15:1)W,  file secure bit

(FLSRRELEASE )= FLAB(22).(14:1)¥,  STORE/RESTORE released bit

FLCLASSFLG
FUNTREY
FLYMASK
(FLSTORE)
FLRESTORE
(FLLORD)

FLEXCL

= FLPVINFD, (0:1)0,  Class flag bit

= FLPVINFD, (4:4)M, flounted volune table index
= FLPVINFD. (8:8)¥, Volune nask

= FLAB(28).(0:1)#,  file being stored

= FLAB(28).(1:1)#,  file being restored

= FLAB(28). (2:1)¥, file loaded

= FLAB(28).(3:1)4,  exclusive access

= FLAB(28). (0:2)%, S & R bits

= FLAB(28). (0:3)%, S, R, & L bits

(FLSRLX) = FLAB(28). (0:4)M,
FLSUBTYPE = FLAB(28), (4:4)%,

S, R, L, & X bits
device subtype
device type
urite/resd status

154 FLALLOCTINE (FLLBLEOF) = FLRB(29).(0:8M, no. labels uritten
FILE ALLOCATION TIME (FLLBL) = FLAB(29).{8:8),  no. labels available
155 FLSECTOFF = FLRB(39).(0:8)¥,  sector offeet to data
FLNUTEXTS = FLAB(39).(11:5)#, no. extents less 1
FILE ALLOCATION DATE 156 FLALLOCOATE FLLRBEL = FLABDBL(22)#, label VIAB and sector
FLYTR8 = FLRB(44).(0:3)8,  label VIRB index
160 FLSTART Discussion:
START OF FILE BLOCK NUMBER
161 FLACCTNANE This is the account name of the file. It is eight
bytes in length uith trailing blanks added.
162 FLEND
BLOCK NUMBER OF END OF FILE 16 FLALLOCDATE Date that the file uas allocated on this systen.
FLALLOCTINE Doubleword containing the time that the file was al-
164 FLNUNOPENCLSREC located on this systen,
WUTIBER OF OPEN AND CLOSE RECORDS (MESSRGE FILE)
165 FLBLKSIZE This is the block size, in sectors, of the file.
166 FLCHECKSUN This is the exclusive-OR checksun of the file label (ex-
LAST FILE MODIFICATION TINE FLIODTINE cluding words 34, 42, and 43 octal) and is used for error
167 detection. Each time the file label is read from disc the
check sun is calculated and compared against the value
120 recorded in the file label. Sinilarly, each time the file
UNUSED label is written to the disc the check sun is calculated
173 and inserted into the file label.
DEVICE NANME - 1ST CHAR. | DEVICE NAME - 2ND CHAR. | 174 FLDEVNAME FLCLID This is the cold load nunber in effect the last time that
the file uas accessed. This should aluays be the current
DEVICE NAME - 3RD CHAR. | DEVICE NAME - 4TH CHAR. | 175 cold load nunber. If it is not, it neans that the systen
crashed while the file was open and that the data in the
DEVICE NAME - S5TH CHAR. | DEVICE WAME - 6TH CHRR. | 176 ﬁlewlzacb:; should be “reset" (principally the FCB vector
FLFCI .
DEVICE NAME - 7TH CHAR. | DEVICE NAME - 8TH CHAR. | 177
FLCREATE This is the creation date of the file. It is in the for-
nat defined by the intrinsic CRALENORR.
Other identifiers used:
6.01.00 6.01.00
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FLDEVNANE This is the FOPEN device specification that uas used uhen 1055 TOP Proof Marked QMARKED
the file uas created. This infornation is needed uhen neu 1056 T0P Proof Marked non-COBOL File
extents are allocated. 1057 TOP Proof Marked COBOL File
1058 TOP Uorkfile
FLDTYPE This is the device type nunber of the first extent of the 1059 TOP dorkfile (COBOL)
file; see ACBOTYPE for a list of legal values. This 1060 RIE Punch File
value is deternined by configuration. 1070 QUERY Procedure File
1080 KSAN Key File
FLEND Masber of current data blocks {that is, the end of file 1083 GRAPH Specification File
block nurber relative to the start of file). 1084 User Logging Log File
10% Self-describing File
FLEOF This is the end-of-file pointer for the file. It is a 1100 HPUORD Docunent
double uord integer representing the nunber of recorde in 101 HPUORD Myphenation dictionary
the file. It can also be vieued as the record nurber 1102 HPUORD Configuration File
of the next record past EOF. 1103 HP 2601 Environment File
1110 I0$/3000 Character Cell File
FLEXCL This is the exclusive access flag for the file. If set it " 10S/3000 Forn File
neans that the file has been opened exclusively by a single 112 IFS/3000 Environnent File
accessor. If not set then the file is potentially 1114 Graphics Inage in RASTR Format
accessible by others. 1% 0PT/3000 Log File
1M TEPE/3000 Script File
FLEXTNAP This is the extent nap of the file. The nunber of ex- 1132 TEPE/X00 Log File
tents is specified by FLMUMEXTS; a 0D  extent 1133 APS/X000 Log File
descriptor indicates that the extent has not been 1139 HPEDCP/ORP Log File
allocated. 1140 HPToolset Root File
1141 HPToolset Data File
FLEXTSIZE This is the extent size, in sectors, of the file. A1l ex- 1145 Drauing File for HPORAW
tents in the file, except the last, have this extent size. 1146 Figure File for HPDRAW
This is a logical value, and legal values range from 1 to 1147 Reserved
65535 sectors. This linits the naxinum file size to 2097120 1148 Reserved
sectors. 1149 Reserved
1152 Conpressed SLATE File
FLFCBVECT If nonzero, this is the vector of the FCB for the file. 1153 Expanded SLATE Uorkfile
If zero, the file is not being accessed. 1156 Store File for RAPID/X000 Utility DICTDBY
1157 Code File for Transact/3000 Compiler
FLFILECODE This is the file code of the file. Knoun values are: 1158 Code File for Report/X00 Conpiler
1159 Code File for Inforn/3000 Corpiler
1024 User Subprogran Library 1166 HPDESK Distribution list
1025 Basic Data 1167 HPDESK Text
1026 Basic Progran 1”7 Tern Type File
1027 Basic Fast Progran 178 Tern Vertical Fornat Control File
1028 Relocatable library 1182 Network Configuration File
1029 Progran File 1193 Network Trace File
1031 Segnented Library 1194 Netuork Log File
1035 View Forn file 121 ANODE
1036 View Fast Forns File 1212 INGDE
1037 Vieu Reformat File 1226 VC File
1040 Cross Loader ASCII File {SAVE) 1227 DIF File
1041 Cross Loader Relocated Binary File 1228 Language Definition File
1042 Cross Loader RSCII File (DISPLAY) 1229 Character Set Definition File
1050 Edit Quick File 123% Fornatted Application Message Catalog
1051 Edit KEEPQ File (COBOL) 1235 Reserved
1052 Edit TEXT File (COBOL) 1236 Reserved
1051 08 Diary File
6.01.00 6.01.00
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FLFLIN

FLFOPTIONS
FLGRPNANE

FLLABEL

FLLASTRCC

FLLASTHOD

FLLASTEXTSIZE

FLIBL

FLLBLEOF

FLLOAD

FLLOCK

FLLOCKKORD

File Systen

1258 Pathflou STRTIC File
1258 Pathflow DYNAMIC File
800

to Reserved for APL

8099

This is the end-of-space pointer for the file. It is a
double integer representing the maxinun nunber of
records (fixed length record format) or blocks (un-
defined or variable length record format) in the file.

This is the FOPTIONS of the file.

This 1is the group name of the file. It is eight bytes long
with trailing blanks added.

This is the volume table index and sector number of the file
label, which is the same as the first extent
descriptor.

Thig is the last access date of the file. It is in the for-
nat defined by the intrinsic CRLENDAR.

This is the last modification date of the file. It is in
the fornat defined by the intrinsic CALENDAR.

This is the size, in sectors, of the last extent in the
file. If the file has one extent, then this is the same as
FLEXTSIZE; if the file has more than one extent, then this
value nay be different from FLEXKTSIZE, This is the size
of the last physical extent for the file; it is not the size
of the last allocated extent.

This is the nunber of user labels allocated for the
file. Since each label is a sector long, this is alsc the
nunber of sectors allocated for user labels.

This is the end-of-data pointer for the user labels, It
is analogous to FLEOF in that it represents the nunber
of labels written.

This is the LOADED flag for the file. If set, it neans
that the file is a loaded progran or SL file and cannot be
nodified except by a privileged accessor. This flag is set
and cleared by the loader, not the file systen.

This identifies the word containing the lock bits,
which are described separately.

This is the lock word of the file. It is eight bytes long
With trailing blanks added. If it is all blanks, then the
file does not have a lockuord.

6.01.00
6- 49

File Systen
FLLOCNANE

FLMODTIME
FLHUMEXTS

This is the local name of the file. It is eight bytes long
with trailing blanks added.

Last tine the file uss modified.
This is the nunber of extents, less one, alloued for the

file. It is not the number of extents allocated. Legal
values range from O to 31, i. e., 1 to 32 extents.

FLNUMOPENCLSREC Number of open and close records in the nessage file.

FLPVINFO

FLRECSIZE
FLRESTORE

FLSECHK

FLSECTOFF

FLSECURE

FLSR

File label private volune information. This is in the same
fornat as the FCBPVINFO.

This is the record size of the file in negative bytes.

This is the RESTORE flag for the file. If set, it means
that the file is being RESTOREd and cannot be accessed.
RESTORE also sets the STORE bit for the file (FLSTORE); see
FLSR for a full description of the use of these bits.
This flag is set and cleared by STORE/RESTORE, not the
file systen,

This is  the security matrix of the file. The bits
are organized into five groups of six bits each. (Bits 0:2
are not used.) The groups correspond to the access types:
READ, APPEND, WRITE, LOCK, and ENECUTE. Within each group,
each bit specifies who nay have the access: RANY, ACCOUNT
MGR, ACCOUNT LIB- RARIAN, GROUP, GROUP LIBRARIRN, CREATOR.

Thig is the sector offget from the file label to the
first block of the file. This is not necessarily equal to
FLLBL#+1 since an integral number of blocks are alle-
cated for the file and user labels.

This is the file security enforcenent flag for the
file. If not set, then the file has been RELEASEd and the
security matrix FLSECMX should be ignored. If set, then
secure as specified by the security matrix.

This is the STORE and RESTORE flags for the file, which are
described separately. STORE and RESTORE decode the tuo-bit
field to indicate their operation. Legal values are:

0 - file not in use by either STORE or RESTORE
1 - illegal value

2 - file being STOREd

3 - file being RESTOREd

The file systen interprets the leftmost bit as in-
dicating that the file is being accessed by either STORE
or RESTORE. The rightrost bit is interpreted as indicatin
uhat access should be pernitted: O (file being STOREd
allows read access; 1 (file being RESTOREM) allows no
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FLSRL

FLSRLX

FLSRRELERSE

FLSTART

FLSTRTUS

FLSTORE

FLSUBTYPE

FLUSERID

FLUSERLBL

FLYTRB

File Systen

access. This field is set and reset by STORE/RESTORE,
not the file systen.

This is the STORE, RESTORE and LORDED flags for the
file, which are described separately.

This is the STORE, RESTORE, LOADED and exclusive flags for
the file, uhich are described separately.

This flag is used by STORE/RESTORE. If a file is
STOREd uith the “;RELERSE" keyuord, STORE will set this flag
in the tape copy of the file label. RESTORE will allou
any user to access such files, regardless of the file’s nor-
nal security. If this bit is off in the tape copy of the
file label, RESTORE applies normal security checks (as
defined by the information in FLSECHX and FLSECURE).
This bit is zero for files on disc.

Block number of the file's start, excluding the file
label block.

This is the read/urite status of the file. legal
values are:

0 - no accessors
1 - read

2 - urite

3 - readfurite

This is the STORE/RESTORE flag for the file. If set it
neans that the file is being either STOREQ or RESTOREd. The
RESTORE bit (FLRESTORE) nust be interrogated to deternine
which operation is taking place; see FLSR for a full de-
scription of the use of these bits. This flag is set and
cleared by STORE/RESTORE, not the file systenm.

This is the device subtype nunber of the first extent of
the file. This value is deternined by
configuration.

This is the creating user narme of the file. It is
eight bytes long with trailing blanks added.

This field describes the user labels of the file. It con-
sists of FLLBL and  FLLBLEOF, which are described
separately.

This is the volune table index of the first extent of the
file.
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The FMAVT is

File Multi-Access Vector Table (FNAVT} DST(X54

used to locate shared PACB's for files opened nulti-access.

When an old disc file has been opened nulti-access, the FMAVT is searched to
deternine if the file has previously been opened. The JITDST and the DADOR
found in the FMAVT are compared to the JITDST of the job and the DADDR of the
device or disc file being opened nulti-access. If an entry exists for the
file, then the PACB can be easily located for that file. If this is the
first process opening the file, then an entry is created and inserted into
the FIVAT for the file.

Spoolfiles are opened nulti-access, therefore, they uill have entries in the
FHAVT. $STDIN and $STOLIST also have entries in the FHAVT since they too are
opened nulti-access.

Zerg Entry Fornat

CURRENT TRBLE SIZE O FN’CURR’ STZE

ENTRY SIZE = 6 1 FM’ENTRY’SIZE

MAXINUR TRBLE SIZE 2 FA’NAX’ SIZE

0 3
0 4
0 H

Descriptions:

FM°CURR’ SIZE

Fi* HAX’ SIZE

The current size of the FMAVT in words. This value increases
in increnents of X200 words until FN’MAX’SIZE is reached.

The naxinun allouable size in words that the FM’CURR’SIZE can
get. The current value of this is Z4000. FM’MAX’SIZE can be
changed only by changing the code in Initial. The open of the
nulti-access file is failed if this naxinun 1s reached.

FM’ENTRY’SIZE Size in words of an FNMAVT entry, 6 uords at present.
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Iypical Entry Fornat

o1 2 3 6 7 8 12 13 14 15
116101 | UNUSED |10
JIT 08T : 1 F°JITOST
LOGICAL DEVICE 1 { 2 FIVORDOR
DISK ADDRESS ! 3
1
| 4 FrepACBY
PRCB VECTOR : s

F* DEVICE = FHANT(0).(2:1)4, Device bit
Fit* GLOBAL = FRAVT(0).(1:1)4, Global nulti-access bit
Fn’ LDEV = FI’DAODR(0).(0:8)#, logical device number of file

Descriptions:

FI” DRDDR The disc address of the file label for disc files, For device
files, the disc address is zero.

F1° DEVICE This bit is 1 for device files and 0 for disc files.

Fn’ LDEV Logical device nunber of device files or the LDEV of the disc
containing the file label for disc files.

FN’ JITDST The DST nunber of the JIT for the job that has the file open.
If this field is nonzers, then only processes in the fanily
tree of thig particular job can open the file. This field is
zero if the file uas open global multi-access.

F1’ GLOBAL This bit is 1 if the file uas opened global multi-access, this
allous nulti-access to the file betueen jobs.

Fn’PRCBV The PACB vector for this nulti-access file. Used to easily
find the Physical RAccess Control Block for files opened
nulti-access.

File Systen
ten 2l fires Gl

The file systen uses several words in the systen global area for its oun
use.

SHFCBOST = SYSDB+X76, shared CBT DST no.

MONITOR = SYSDB+X77, nonitoring flag word
PAXSSECT = SYSDB+2100, nax W spoolfile sectors
NURSSECT = SYSDB+Z102,  current # spoolfile sectors
EXTSSECT = SYSDB+£104, ¥ sectors/spoolfile extent
SPOOLINDEX = SYS0B+X132, class gpool index
SYSDB+X135, CSIOURIT PLRBEL

SYSDB+X140, €S CCLOSE PU!EEL ~ FPROCTERN

DSOPENPLABL = SYSDB+X336,  DSOPEN PLABEL
DSCLOSEPLABL = SYSDB+X337,  DSCLOSE PLABEL
SOSLDEVLABEL = SYSDB+x323,  PLABEL for SOSLDEV
MANMCPLABL = SYSDB+X340;  NANRGEWRITECOW PLABEL
GLOBALAFTDST = SYSGLBEXT+X121 Global AFT DST nunber

Re, Locks 1ock:

The file systen uses tuo SIRs: the File SIR, which is intended to protect
file label integrity, and the FMAVT SIR, which is to guarantee the integrity
of the FHAVT. Since the file systen locks these resources and also locks
control blocks, deadiocks can occur if locking is done in the urong order.
Not only nust the file systen handle locking correctly, but the entire en-
senble of the file systen, its callers, and its callees must do so also.
These include KSAM, which has a SIR of its oun, SYSDUMP, and STORE, which
lock the File SIR because they tueak bits in file labels. The presently ac-
cepted order is:

Get FHRYT SIR Lock ACB Get File SIR Lock FCB

It nay not be necessary to do all of these things in any particular proce-
dure. In nmodifying a procedure, you should be sure that any of these locks
which you change are consistent not only within your oun code, but also with
its callers and callees.
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Shared CBT 0ST

In sysglobal X76 (RBSOLUTE X1076) there exists the shared Control Block Table
DST nunber. This DST holds a list of shared CBI’s. Shared CBT's are used to
keep any and all file systen control blocks that have the potential to be
shared betueen processes. finy disc file opened shared will have its FCB kept
in one of these CBT's. Also, all terminal PACB’s will be stored in a systen
shared (BT so that an extra data segnent is not uasted. This is possible be-
cause all terninal access is perforned NOBUF, which neans that the PACB will
be a nininal PACB and can be placed in these (BTs. Lastly, any file opened
with global file access will have all its control blocks placed into these
systen (BT's.

The forsat of the systen shared CBT DST is sinilar to a Control Biock Table.
It has the sane uords of overhead and the data (the list of DST’s) starts in
the next word after the overhead. The systen CBT’s are created one at a time
a8 needed. Usually, there are only a feu 0ST’s in the list.

TRBLE SIZE IN WORDS (X200) 0
DST RUMBER OF THIS TRBLE 1
0 2

0 3

0 4

0 5

0 6

0 7

1ST. SHARED CBY DST NUMBER 10
2ND. SHRRED CBT DST NUMBER 11
118TH. SHARED CBT DST NUMBER 1
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Process

CHAPTER 7 PRO I8

The operating system naintains state, control, and accounting inforna-
tion on each process. The data structures for this purpose are the
process control block table (PCB; core resident, 1 entry per process)
and the process control block extension (PCBX; contained in the process’
stack belou DL). Process related infornmation which nust be accessible
uhen the process’ stack is not present in nain nenory is naintained in
the process’ PCB entry. ALl other process related infornation is main-
tained in the process’ PCBX.

A process is identified in the system by its PCB entry nunber, referred
to as its PIN (process identification number), or by its
PCBPT=(PIN)*(PCB entry size).

The structure of the PCB table, PCB entry format, PCBX structure, and
PCBX Format are specified in this chapter.

Process Control Block Table Structure and Format

Fixed Cells Related to PCB

4 PCB relative index of current process’ P{B entry
%1003 SYSGLOB relative address of the PCB table base
The bank & address are represented as per the NMPEV ERS.

Process

PCB Entry O F

4 # OF CONFIGURED ENTRIES

1 ENTRY LENGTH (225)

2 # OF UNASSIGNED ENTRIES

3| TABLE RELATIVE INDEX TO FIRST UNRSSIGHED ENTRY
4|TRBLE RELATIVE INDEK OF LAST FREE EWTRY

H HIGH WATER MARK

6|HUMBER OF PRIMARY CONFIGURED ENTRIES (0)
7|HERD OF IMPEDED QUEUE PCB RELATIVE INDEX

8| TRIL OF IMPEDED QUEUE PCB RELATIVE INDEX
9|NUMBER OF CURRENTLY IMPEDED PROCESSES
10|NUMBER OF MAXIMUM IMPEDED PROCESSES (CURRENT)
11|CUNULATIVE NUMBER OF IMPEDED PROCESSES(CURRENT)

%1271 PCB relative address of head of dispatching queue’s PCB 12 [
entry
%1272 PCB relative address of tail of dispatching queue’s PCB 13 0
entry
14 0
15 4
16 0
17 0
18 0
19 0
20 0
6.01.00 6.01.00
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Process Process
Unassigned PCB Entry Fornat Rssigned PC8 Entry Fornat
! I 123 5 6 7 8 9101112131415
0l 0 | ot Pt Dal el el el ot el Bl e ol B o o
| | PCBOOIS |B [C [H [P {H [T [P ID L IS IT [U [H IS IR
1|TRBLE RELATIVE INDEX TO NEXT UNASSIGNED ENTRY | RIF RIS II(SIPIC IS [ W (RIS I {T (I
| | R] IT(I(0[PE] |0 | [u|EIP 0 ]T | RESRBORTINFG
. | ITIRIVIRIXT IFE | | IDIRIVIB
DL IRATP L T 11 eI s ik
| | PCBO1|  SLL RELATIVE ADDRESS OF PROCESS® SEGMENT SLLPTR
20= 17 l LOCALITY LIST
Al /|
PCBO2| DI /1 XDS DST# DBXDSINFO
Note: Only word 1 and uord 20 are valid for an unassigned PCB entry. Bl /.
Al sf
pcBo3| of Ci STK OSTH STKINFO
Pl 18 pupJprpnrsy | IpsiTin
PCBO4| M R| R| ®| I| I{ C| N| I S| O|FR[ 1} I| I| E| WAKEMASK
1 Gl LI alojofPIKINGI NI [PIRIMIMN
PCBOS FATHER’S PCB INDEX FRTHERINFO
PCBOG SON’S PCB INDEX SONINFO
PCBO7 BROTHER’S PCB INDEX BROTHERINFO
L] 1ol |
PCBOZ IS | | EIF | PIINFONINPPIN
PSIN [0 | OR | RIA 1/7411141111111011711811
IF | jolc |
1T | [
PCBOSIL | BNS | PPC S | PTYPE |S |HK|SK|ST|HB|CY|BK| PROCSTATE
I | 10| [ A A |
v | v 1 [ O I I A |
PCB10 EVERT FLAGS US| EVENTFLAGS
PCB11 SEGIDENTIFIER OF LAST REFERENCED LASTREF SWAPSEG
PCB12 SUAPPRBLE CODE SEGMENT
PCB13|D fL {C |D |E |T IC |8 | QUEUEINGINFO
Ije] | | Infols|
ST b P ITIRIO| PRIORITY
Pl 1 1 | IEIEIF]
el 11 1 RIRITI




Process

igned PCB Entry Fornat {Cont.

Process

nR, nail wait.
BIO, blocked 1/0 wait.
10, I/0 wait.

P(B14 BLKINX PBX UCP, UCOP wait and RIT wait.
JINK, junk wait.
PLB1S €ST NAPPING OST # NAPDST TIN, tiner uait.
NSG, file systen basic IPC nessage uait.
PCBiS PINP PCB INDEX PINPPIN SON, son uait.
FR, father wait.
PLB17 NINP PCB INDEX NINPPIN INP, process waiting to be uninpeded.
SIR, process waiting for a sir.
PCBI8 BPTLINK BPTLINK TIM, process waiting for a tine out.
HEM, process waiting for memory.
PCB1S PCB INDEX OF NEXT PCB ENTRY IN QUEUE NQPTR
PCBOS FPIN, father’s PCB relative index
PCB20|  PCB INDEX OF PREVIOUS PCB ENTRY IN QUEUE POPTR
PCBOG SPIN, son’s PCD relative index
PCBO? BPIN, brother’s PCB relative index
PCBOO . (0:1)  SAR ==> scheduling attention required PCBOS PSIN, pseudo - interrupt mode
.(1:1)  Bounds Flag -~ Privilege node bounds check ¢ hard kill
.(2:1)  CRIT ==> process is critical s soft kill
.(3:1) HSIR ==> process has a sir : stop
.(4:1)  PIOVR ==> pending PI, process critical : hibernate
.(5:1)  HSPRI ==> hold sir priority 5:  escape
.(6:1) IPEXP ==> incore protect expired 6: break
.(7:1)  PC ==> pre-enpt capability T normal
.(8:1) DSOFT ==> Delayed soft int processing. R pending .(3:1) ASOFT, OK for soft interrupt to uake process
soft int cannot be processed because of sir even though it is waiting on another event.
or critical state. PSEUDDINT will be invoked .(4:2) 0R
uhen these condition{s) go away. 0: other source
.(9:1) Ui ==> long mait 1: father
.(10:1)  SMl ==> short wait 2: son
(11:1} TRH ==> terninal read wait 3: reply done on RIT wait
.(12:1) USEDQ ==> used a quantun since transaction began .(6:1) DEAD, set during expiration.
.(13:1} HIPRI ==> hold impeded priority A(7:1) FAC, if set, the father is to be activated on process
-(14:1) STOVA ==> processing abort due to stack overflou. ternination.
.(15:1) RITBK==> Request Information Table Break
PCBO9 .(0:1) LIVE, set if process is alive.
PCBO1 .(0:16) SLLPTR, SLL relative index to process’ segnent {1:2) BNS, block nail, valid if NR set
locality list 0: sent to father
1: received fron father
PCBOZ .{0:1) ADB, set if DB pointing to an absolute address 2: send to son
.(2:14) X0S, DST entry number of extra data segnents to which 3:  received son
DB is set; zero if none. .(3:2) PPC, process to process comnunication, set with
respect to son.
PCBOI . (0:1) STOVRALL FLRG ==> stack overflow is already allocated 0: null
.{1:2) ST, set if executing systen code 1: son to father
.(2:14)  DST entry nurber of process’ stack 2: Ffather to son
3: blocked
PCBO4 . (0:1) M, nourning wait. .(5:1) STOV, stack overflou bit
{1:1) RG, global RIN wait. .(6:3) PTYPE, process type
.(2:1)  RL, local RIN wait. 0: user
6.01.00 6.01.00
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Process Process
1: user, son of nain Process Control Block Extension (PCBX) $tructure and Format
2: user, nain
3: user, main, task
4: sgysten Process Control Block Extension (PCBX) General Structure
5:
6: systen, UCOP
7: a--->| Di-a = SEG. REL DL VALUE ~
.(9:1) $I, set when the Dispatcher {and PSEUDOINT) |
should be auare of a pending soft interrupt. 0B-a = SEG> REL DB VALWE |
(10:1)  HK, hard kill pseudo interrupt |
(11:1)  SK, soft kill pseudo interrupt PXGLOB
(12:1) ST, stop pseudo interrupt |
(13:1)  HB, hibernate pseudo interrupt |
(14:1)  CY, control-y pseuds interrupt
(15:1)  BK, break pseudo interrupt b--->| ¢-b = PXFIKED LENGTH
PCB10 .(0:15) EVENTFLRGS, one for each wait class in PCBO4
.(15:1) WS, uake up waiting suitch set if an auake is
nissing.
PXFIXED EXPANSION RREA PXFIKED
PCB11  .(0:32)  LASTREFSWAPSEG, segnent identifier of last BIT AP
referenced swappable code segment. (4 uords)
PCB13 (QUEVING INFO)
.(0:1)  DISPQ ==> on dispatching queue
(1:1) L scheduling class PXFIXED EXPANSION
J(2:1) C scheduling clase
.(3:1) D scheduling class PCBX
.(4:1)  E scheduling class SIZE
.(5:1) INTER ==> process is interactive cm==> d-c = PXFILE LENGTH
.(6:1)  CORER ==> process is core resident
.(7:1)  RSOFT, Rllow soft interrupt. R value of 1
inplies that user soft interrupts will be
processed. R zero value inhibits user soft
ints (they are queued). This bit is nanaged PXFILE
by FINTSTATE and FINTEXIT intrinsics. I
.(8:8) Process’ scheduling priority | PAFILE EXPRNSI?NICUMIRRETIM
PCB14 .(0:16) PBX, CSTX block map index of process’ progran. |
PCB1S .{0:16) MAPDST, OST entry number of the CST napping d--~>| COUNT OF SECTORS RLLOCATED
table. FOR PXFIXED EXPRNSION
PCB16 . (0:16) PINPPIN, PCB relative index of previous impeded PIN. DL-c
PCB17 .{0:16) NINPPIN, PCB relative index of next impeded PIN. DL-b
PCB18 .{0:16) BPTLINK, breakpoint link for process DL-a A/
PCB19 . {0:16) NQPTR, PCB relative index of nmext proc in disp queue bL-->
PCB20 . (0:16) PQPTR,PCB relative index of prev proc in disp queue , |
susne |
| |
DB-->| |

6.01.00
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PEGLOB Fornat

Process

The PXGLOB pertion of the pcbx is for job information, and contains the same
job related infornation for all processes belonging to the sane job.

Process

PXFIXED Assignnents

The PXFIXED portion of the pcbx- contains specific information and control

infornation.
34656 7 8 3101112131415
T B P o (o [ o B Lo
DL-a=SEG. REL DL VALUE 4 c-b PXFIXED SIZE 0
1 DB-a=SEG. REL DB VALUE 1 1 RELATIVE S(S-DB) 1
2 USER RTTRIBUTES 2 2 RELATIVE Z(Z-DB) 2
3 JHAT INDEX 3 3 INITIAL Q{Q-D8)
LM fIDST existed
4 JPCHT IHDEX 4 4 INITIAL RELRTIVE DL (0B-DL) 4 LP LORDPROCed
Trap Nodes
5 JCUT INDEX S §|  GEWERAL RESOURCE CRPABILITY(FRONM PROG-FILE) |5 .HTEO:1;-Rr1ﬂ1.
LLT(1:1)-Library
6ISBI Rl TY | DI II//1//1//1{7] STACK DUNP FLAGS|6 SIATILTISTICYICTI//LA/1/714710 L IC 16 |A ILHPI6 grg ;-gysten
.CY(3:1)-Ctl-¥
WAL WRTIVE LANGURGE |7 7|ILINK TO XDS ENTRIES IN EXP. area |  XDS CNT |7 T(4:1)-Eode
] UDC exist
10 ACTURL JOB INPUT LDEV 8 10| P} S|  EXTRA DATA SEGMENT DST IWDEX 8 L Loggen
C Share
il RCTUAL JOB OUTPUT LDEV 3 11] P{ S| EXTRR DATA SEGMENT DST INMDER 9 G Giobal RiWiscquired
R Acct UDC exist ..
12 JDT DST INDEX 10 12| P| S|  EXTRA DATA SEGMENT DST INDEX 10 ' 0:1 RESERVED m
. CST EXPANSII
13 JIT DST INDEX 1 13} P| S| EXTRA DATR SEGMENT DST INDEX 11 = 1 IF ABORT
3 PROGRESS
14] X| Al RBORT ¥ {RU] INITIAL CST INOEX |12 <Pad’= O IF HAVE R/UW
{ “ACEESS T0
R = restart bit Stack Dunp Flags 15 MAXIMUM STACK SIZE(MAXDATR LINIT) 13 | PROG FILE
I = job inflist interactive Bit 10 = Arred R = 1 OTHERMISE
D = job inflist duplicative Bit 11 = Suppress traceback 16 RRITHRETIC TRAP MASK 14 | 8:8-= LSI & OF SEG
TY = job type Bit 12 = Suppress ASCII | INITIALLY EXECUTED
O = undefined Bit 13 =0-63 to § 17 ARITHMETIC TRAP PLRSEL 15 \ RT PROCCREATION
1 = session Bit 14 = QINIT to $
2 = job Bit 15 = DL to QINIT 2 LIBRARY TRAP PLABEL 16
3 = task
* = reserved: 2 SYSTEN TRAP PLABEL 17
SB= stun bit jused for stack underflou sinulation for ICF44 or ICFS5.
22 COHTROL ¥ PLABEL 18
23 CODE TRRP PLABEL 18
24 DRTA COM TERMINATION TRAP PLABEL 20
25 IMAGE TRAP PLABEL 21
26 RESERVED 22
60 27|CUR.MAX STRCK SIZE(largest value ever for Z-DL)[23
.01.00
-9 6.01.00
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Process Process
PXFIXED Assignnents (Cont.) PRFIXED Assignnents (Cont.)
60|/101/18] RESERVED FOR FUTURE SOFT INT USE 43
k] PROCESS CPU TIME 24 J1C1/1s)
AYI/IT
N (MSEC) 25
61] TRLX INDEX FOR KERNEL TINMEOUT PROCEDURE 43
32 MAXINUN DRTR SEG SIZE USED(IN SECTORS) 26 JOB TYPE:
62|TY | JOB/SESSION NUMBER 50  1=SESSION
33 TOTAL VIRTURL STORAGE USED(IN SECTORS) 27 2=J08
63{<--~(reserved ) >] 51
k] CURRENT EXTRA DATA SEGMENT SPACE 28
64 RESERVED FOR FUTURE USE 52
35 MAXINMUM EXTRA DATA SEGMENT SPACE 29
65 RESERVED FOR FUTURE USE 53
36| PRIV MODE BOUNDS FLAGS| STOV COUNT ¥
66 RESERVED FOR FUTURE USE 54
37| PROCESS EXECUTION TIME REMAINDER (IN MSEC) | 31
67 RESERVED FOR FUTURE USE 58
4 SET TO-1 WHEN IN BRERK MODE* 32
70| {cYl IsTf 56
4 CONTINUE FLAG (:CONTINUE COMMAND)*X 3
al TINEOUT TRLX 57
42|ACTUAL SIZE OF VIRTUAL SPRCE ALLOCATED TO STRCK| 34
A e
43 ERROR LEVEL 35
- WU T 89
44 INTRINSIC ERRORS 3%
74 PCLASSMASK 80
45 INTRINSIC ERRORS 37
I3 PROCQUESTOPHORD 61
46 INTRINSIC ERRORS 38
7% 62
47 INTRINSIC ERRORS 39 PROCSTOPTINE
77 63
80 INTRINSIC ERRORS LY
51 INTRINSIC ERRORS 4 UNUSED
62|TSLR, virtual tine since last rescheduled 42 114
PXFIXED EXPANSION BITMAP
5317878, virtual tine since transaction began 43 112
S4{TSSWAPIN, virtual tine since suapin 44
55|TSLA, virtual tine since last absence 45 HOTES: P =1 if opened by priv user
S = 1 if data segment is sharable
56|TSLD, virtual time since last deallocation 46
PCLASSNASK = BIT MASK OF CLASSES THIS PROCESS HAS ENABLED
S7|QCNT, quantuns used since transaction began 47 PROCQUESTOPHORD. (0:4) = PROCESS PRIORITY: 7 => L QUEUE
6 => C QUEUE
2 => D QUEUE
1 => E QUEUE
6.01.00 6.01.00
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Process

.(4:12)= REASON STOPPED: 1 => STOP SEG FRULT
2 3> STOP DISC WAIT
3 => BLOCKED I/0, NON TERMINAL
4 => TERNINAL READ
§ => STOP INPEDE
6 => STOP ACTIVE

PROCSTOPTINE = DBL WORD TIMESTAMP OF WHEN PROCESS STOPPED FOR
REASON GIVEN IN PROCQUESTOPRORD

ocy A DELAYED CONTROL ¥ IS PENDING (THIS BIT
IS CHECKED BY ININ ON BOUNDS VIOLATION 10
DETERNINE IF GOT: 1) TRUE BOUNDS VIOLATION
OR 2) AN INDUCED BOUNDS VIG THAT INDICATES
THAT THE CONTROL Y TRAP PROCEDURE MAY ROW
BE ENTERED).

0sI STATE OF THE “ASOFT" PCB BIT WHMEN CONTROL ¥
TRAP UAS ENTERED. RSOFT = 1 ALLOMS USER SOFT
INTERRUPTS AGRINST THE PROCESS. IT IS SET T0
ZERD UHEN THE CONTROL Y HANDLER IS ENTERED.
IT IS SET 70 ITS PRIOR STATE UHEN THE USER
CALLS RESETCONTROL.
* SET T0 COMMAND RECORD LENGTH WHEN COMMAND PENDING
(I.E. COMNAND ENTERED DURING BREAK OR ENCOUNTERED
DURING FLUSHING).

%% CONTINUE FLAG VRLUES
0 = NO CONTIMUE IN EFFECT
1 = CONTINUE JUST ENCOUNTERED
2 = CONTIRUE IN EFFECT FOR THIS COMMAND

CY FLAG

Process

PXFIXED Expansion Bjitna

The PXFIXED bitmap and expansion area is for use in accounting
of extra data segnents acquired by the process.

file Systen Section of PCBX {PXFILE}

The PXFILE area is a subsection of the PCBX. It is a contiguous, expandable
and contractible block of storage that is managed by the file systen
prinarily for its oun use. Other subsystems, nanely CS and DS, also nake
use of the PXFILE section. In doing so they nust conforn to the
conventions of the file systen.

The overall structure of the PXFILE area is:

OVERHERD (FIXED)
CONTROL BLOCK (VARIRBLE)
TRBLE
AYRILABLE (VARIABLE)

PCBXFIXED(S6).(1:1) = SET BY PSEUDOINT WHEN THERE IS A PENDING ACTIVE FILE (VARIABLE)
CONTROL Y WHICH CANNOT BE PROCESSED BECRUSE TRBLE
OF SYSTEM CODE OR PRIVILEGED CODE. ININ bL-§
CHECKS THIS BIT ON BOUNDS VIOLATIONOR =
TRACE TRAP.
SI FLAG
PCBYFIXED(56).(3:1) = SPECIFIES THE STATE OF THE USER INTERRUPT
FLAG WHEN THE CURRENT CONTROL Y WAS PROCESSED.
6.01.00 6.01.00
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Process Process
Overhead Discussion:
PXFRFTSIZE This is the size (in words) of the Active File Table (RAFT).
The part labeled Overhead containe information that pertains to the The size is in words to simplify calculating the size of
entire section. It is addressed via the pointer at DL-3. the available block.
0 1 7 8 15 PRFCBT1-8 These are the DST nunbers of the user (NOBUF) control block
tables. R DST nunber of O indicates that no data segment is
PXFILE SIZE IN WORDS O PXFSIZE allocated,
LAST DOPEN ERROR NO. | LAST COPEN ERROR NG, 1 PXFCOPEN This contains the last COPEN error nurber. Not used by the
file systen.
N 2
PXFCTRINFO This contains infornation pertinent to the CS trace file.
LAST DS AFT 3 Not used by the file systen.
SLAVE AFT NUMBER 4 PXFDOPEN Ihli: contains the last DOPEN error number. Not used by the
ile systen.
LAST KOPEN ERROR NUMBER | LAST FOPEN ERROR NUMBER | 5
PRFDSINFO Reserved for DS. Not used by the file systen.
AFT SIZE IN WORDS 6 PXAFTSIZE
PXFFOPEN This contains the last FOPEN error number. If it is zero
7 then the last FOPEN successfully conpleted; otherwise the
CS TRACE FILE INFO (PXCTRINFO) last FOPEN uas unsuccessful and the nunber is the file sys-
8 ten error nunber.
LAST RESPONDING NO-WAIT I/0 AFT ENTRY NUMBER 9 PHFLEFTOFF PXFKOPEN This contains the last KOPEN error number. KSAM is partly
enbedded in the file systen, and an FOPEN failure on a KSAR
1ST USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER | 10 PXFCBTt file can be caused by a failure to open either the key file
or the data file. This error nunber is used in conjunction
2ND USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER 11 (PXFCBT2) uith PXFFOPEN to deternine which file caused the KSAM open
failure. This error nunber is not used by the file systen,
3RD USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER | 12 (PXFCBT3)
PXFLEFTOFF This is the RAFT entry nunber of the last file/line that
4TH USER (WOBUF) CONTROL BLOCK TABLE DST NUMBER 13 (PXFCBT4) conpleted a nowait 1/0; if zero then no nomait I/0 has been
conpleted. This cell is naintained solely by and for the
STH USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER 14 (PXFCBTS) IOURIT intrimsic.
6TH USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER | 15 (PXFCBI6) PXFNOCB This bit signifies that control blocks are not to be
created in the PXFILE control block table. This bit is set
7TH USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER 16 (PXFCBT?) by the NOCB parameter to the CREATE intrinsic or the :RUN
cormand. This feature pernits the user to have as nmuch
8TH USER (NOBUF) CONTROL BLOCK TRBLE DST NUMBER 17 (PXFCBTS) stack space as possible; otheruise the file system will
take several hundred uords of stack for the PXFILE control
block table.
Partial word field identifiers are:
PXFSIZE This is the size (in words) of the complete PXFILE area. It

PXFDOPEN = PXFILE(1).{0:8)%, last DOPEN error code
PXFCOPEN = PXFILE(1).(8:8)%, last COPEN error code
PXFNOCB = PXFILE(2).(0:1)%, no (B's in PXFILE CBT?
PXFKOPEN = PXFILE(5).(0:8)%, last KOPEN error code
PXFFOPEN = PXFILE(5).(8:8)%, last FOPEN error code

G.01.00
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is the sun of the overhead block, the control block table,
the active file table and the available block.

6.01.00
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Process

PYFILE Control Block Table {PXFCBT)

Rddressing within a PXFILE control block table is soneuhat more complicated
than addressing an extra data segnent (BT since the table does not begin at
DB+0. Rs a result all pointers within the table are table relative; the
starting address of the table nust be added to a pointer to generate a final
DB-relative address. This addressing convention is consistently applied to
all control block tables.

When the control block table is expanded, space is taken fron the AVAILABLE
area. If no space is available then the PXFILE area is expanded and the ac-
quired space is added to the AVAILABLE area.

Available Block

The part labeled Available is used to provide space when the Control B8lock
Table or the Active File Table is expanded. These tuo tables grou towards
each other, and when mnore space is needed it is_simply taken fron the
Rvailable Block.

When the Rvailable area is exhausted, the PXFILE area is expanded, the AFT is
relocated and the neu space is added to the Rvailable Block.

Currently the PXFILE area is only expanded; it is never contracted. For nmore
infornation refer Chapter 6 beginning with Active File Table page 6-7.

6.01.00
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Process

PCBX For Core Resident Systen Process Stacks

] DL-a (Seq Rel DL Value) [}
1 . DB-a (Seq Rel DB Value) 1
2 USER ATTRIBUTES (aluays ~1) 2
3 0 3
PXGLOB

4 0 4
5 ° 5
6 0 |DpjIf 0 6
7 0 7
10 ACTUAL JOB INPUT LDEV 8
11 RCTUAL JOB OUTPUT LDEV 9
12 ] 10
13 0 i
12 PXFIXED SIZE (c-b) 10
13 RELATIVE S ($-0B) 1
14 RELATIVE Z (Z-0B) 12
15 INITIAL Q (Q-DB) 13
16 RELATIVE DL (DB-DL) 14 PXFIXED
17 GEHERAL RESOURCE CAPABILITY(-1) 15
20 RESERVED 16
21 0 17
22 DL-¢ 18
23 OL-b 19
24 dL-a 20

NOTES: 1. There is no PXFILE area.
2. The PXFIXEC area is nuch snaller than a normal PCBX.

6.01.00
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Process
Process To Process Comnunication Table

This table is used as the communication link by which father and son process-
es connunicate with one another via the nailbox scheme. This table contains
tuo Words per entry and is indexed by PCBE (entry index O is meaningless).
Each two Word entry of index N essentially relates where, as well as how
much, nail may be found for a process N with respect to communications be-
tueen N and his father process.

ENTRY FORMAT

where word O = the # of nail uords to

be transferred.
word 1 = the only uord of mail
itself if word 0 = 1
otheruise

it contains the DST# of
the extra data segrment
where “"word count" words
of nail exist.

NOTE: Rssume process S is the son of process F. Then the process to process
connunication table index which will be used for mailbox comnmunication
between son $ and father F will be that of the son (i.e. S).

6.01.00
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Process

Subsysten Reserved DL firea

RENRIRING DL ARER

DB-12 RESERVED FOR SORT/MERGE DB-10
DB-11| RESERVED FOR TRACE, TOOLBOX, & BUSINESS BRSIC |0DB-3
8B-10 EXTERNAL PLABEL OF OUTER BLOCK 0B-8
DB-7 RESERVED FOR TRACE & SYMBOLIC DEBUG bg-7
D8-6 DB RDDRESS OF STLT DB-6
0B-5 RESERVED FOR COBOL 0B-5
0B-4 RESERVED FOR COBOL DE-4
08-3 RESERVED FOR COBOL DB-3
0B-2 RESERVED FOR FORMATTER & PASCAL DB-2
0g-1 DB ADDRESS OF FLUT D8-1
DB ARER
i !
6.01.00
-




Process

RTRA] i FLUT

The segnenter is responsible for the preparation and initialization of a
FORTRAN logical unit table. This is done when a program is preparsd if that
progran contains at least one progran unit that references a2 logical unit.
The location of the FLUT is in the secondary DB area and the address of this
location is contained in DB-1.

The FLUT is formatted as per the folloming exanple:

| |
18t BYTE 2nd BY

TE
List of the logical unit nunbers The HPE file nunber (as returned
referred to in this FORTRAN- by FOPEN) used in accessing the
produced progran. file. Zero if file not open.
(255 terninates). Filled in by fornatter as each
l.u. is initially referenced.
012345678 91112131415
el B B R B B B B B B B R E B P B

|
|
[
|
|
I
|
|

6.01.00
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Job Tables
CHRPTER 8 _ JOB TRBLES

Job Tables QOverview

Job NMaster Table (JMAT): One entry per job/session. Contains

infornation needed to get the jobfsession running. Entry is
created at the introduction of job/session.

Job Infornation Table (JIT): One DST per job/session. Contains

infornation needed by the job/session as it is executing.

Process Job Cross Reference Table (PJXREF): One DST per systenm.

Used to deternine the job/session main process (command interpreter)
for any process on the systen.

Job Process Count Table (JPCNT): One entry per jobfsession. Entry

nunber used to index into the JIR to lock job resources.

Job Directory Table (JOT): One DST per job/session. Contains the

follouing sub-tables used by descendants of Joblsessmn Pust

obtnn JIR (by using JPCNT index) before accessing JDT. Sub-tables:
Data Segnent Directory - Directory of sharable DSTs used by
job/session

2. Tenporary File Directory

3. File Equation Table

4. Line Equation Table

5. Job Control Word Table

Job Tables

Job Master Table Structure (JMAT)

= 15(10) = 217

25(10) = 131

012345678 9101112131415

ZERQTH
ENTI;Y

MAXSIZE I CURSIZE

0 nax JUAT size (words/128)

VYHOUNT INFO | ENTRY SIZE

current JNAT size (Mords/128)
1 :VMOUNT state saved for HARMSTARTs

ENTRY POINTER

JHAT entry size (38)
DB pointer to first entry (38)

SCHEDULING HERD POINTER

DB pointer to uord 0 of head

-

SCHEDULING TAIL POINTER

entry in scheduling queue
0B pointer to word 0 of tail

1] SCOUNTER

entry in scheduling queue

vl JCOUNTER

next assignable batch ¥, TY=2

LGISEC [///////|SFENCE/|JOBFHCE

2
3
I
g next assignable session #, TY=1
7
8
9

LG=1, logoff in progress

SEC=0, high; =3, low JOBSECURITY

12 SLINIT 10 maxinun nunber sessions CE
Job Cut-off Table (JCUT): Stores total CPU time limit of job/session \ux
and accunulates the CPU time that job/session uses. 13 Skun 11 current nunber sessions H RE
RC
Ucop Request Queue: R queue of Process Identification Numbers that 14 JLINIT 12 naxinun # batch jobs > E U
are terninating. INT
15 JKUR 13 current ¥ batch jobs } TI
LN
16 JMAT SCHEDHERD 14 DB pointer to word zero. Y G
17 HORKRARER 15 SFENCE is session fence
(2340s)
20 16
45 3
45 38 ~
!
6.01.00 6.01.00
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Job Tables Job Tables
JHAT {Cont.) Job Master Table Entry (JMAT)
ENTRY 1
111111
’ = | 0]1:2:3]4:5:6(7:8:9{0:1:2]3:4:5
| | | 0 state  :D|I:G:R|U:C: INPRI | 0 state
13| |78 v 0 = free entry
| | 1} ty:  jobfsession number 1 1 = introduced, in
| | STARTDEVICE
‘I = 2| jobfsession # 2 X% =scheduled in scheduled job queue.
3 3 %40 = uaiting, job in
4 uger nane 4 scheduling queue
| | LAsT 5 5 %60 = initial, UCOP
| | ENTRY 6 6 has created JSHP
| 2 = executing, JSUP
7 7 finished initial.
10 account nane 8 3 = terninating.
SCHEDULING QUEUE 1 9 4 = suspended.
---------------- 12 10 D = duplicative
WATITING SESSIONS I = interactive
FIFO WITHIN HIPRI/INPUT PRIORITY 13 1 {G = group password
{ERROR JOBS ] 14 job nane 12 {(QUIET node, if state=2)
FIFQ ] 15 13 {R = account passuord
WAITING JOBS 16 14 {U = user passuord
FIFQ WITHIN HIPRI/INPUT PRIORITY {0 = password validated{STARTDEVICE)
17 15 {1 = nust validate
2 group logon nane 1% { passuord (INITISHP)
21 17 R = reserved
22 13
C = JUIST is device
23|  JIK device 19 class index
24 JLIST device 2
25{ Julian date (CALENDAR) 21
ty = 1 - session
26|  tine (CLOCK) 22 2 - job
27 23
3| language i XPRI 24
31| Main pin 25
32| CPU lin. (O deflt, -1 no lin.)[26
33|S|R:N:FT :OUTPRI : NUMCOPIES 27 ORIGIIN/ORIGILIST is
used as a scheduling
34 ORIGJIN 28 link by UCOP uhen state=
%40 or X70. DB relative ptr.
35 ORIGJLIST 23 Last entry in list contains zero (0)

6.01.00
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Job Tables

AT (Cont.)
36| JMAT CRERTOR PIN X Used uith the programmatic creation
of sessions.

== [=l=1-1=l= =1 e b= -

37{PIWIN| 31 PeProgranmatic logon
B B L R e ] U=URTTTILLON

4 Reserved 32 N=NOWRIT

41 Reserved 33

L+ Reserved 3

43 Reserved 3%

L] Unused 36

45 Unused k1

0]1:2:3]4:5:67:8:9)0:1:2|3:4:5
11 11

Job Tables
Iob States
JOB STATES - JMAT ENTRY WORD 0.(0:6)

SHOWJOB - Displays job states by scanning JHAT DST (X31)
LOGON USES RLL STATES ENCEPT “SUSPEND"

| STATE | SYATE | PROCESS | SEGMENT | PROCEDURE(S) |
| M. | weee | I |

INTRO DEVREC | NURSERY | STARTOEVICE ->PUTIMAT |

|
| Jsne ~>ALLOCENTRY IN SEGMENT |
{ SPOOLER ALLOCUTIL
20 SCHED ucop JOBSCHED | CXSTSTREAM
SCHEDULEDSCHED

|
!
STRRTOEVICE ->SCHEDULEJOR i
|
|

|
I
11 140 |UAIT | DEVREC | NURSERY
FT = funny terninal | Jsne \
R = RESTART 00 - regular tern. | SPOOLING| SPOOLSTUFFIN ->SCHEDULEJOB
N = SEQUENCED 01 - regular tern., | SPOOLER |/ |
$ = ORIGJIN is spooled. special logon
10 - APL tern, | %60 | INIT- | UCOP | UCOP | LAUNCHJOB |
11 - RPL terw. | IALIZAT- | | |
| I8 | | | I
| 2 JEMEC | JSHP | NURSERY | INITISHP |
| 3 | TERMIN- | JSNP | MORQUE | TERMINATE ->EXPIRE -> |
| | ATING | I | CLERMUPJOB 1
[ O | FREE | JSWP | MORQUE | TERMINATE ->ENPIRE -> I
| ENTRY | i | CLEANUPJOB ->DERLLOCENTRY |
1 | I ! | IN ALLOCUTIL |
| 4 [susp | JsWP | OPLOM | CXBREAKIOB |
For states INTRO and WRIT,
DEVREC => logon command originated on terninal or
other ungpooled device.
SPOOLER => logon command originated on spooled device.
JSWP => logon connand is the result of the execution of
a :STREAN comnand. (This also includes USER
processes which have done progranmatic :STREAMs.)
6.01.00 6.01.00
3-5 3-6
Job Tables Job Tables
Process Job Reference Table (PJXREF ob_Process Count Table (JPCNT
{1 Bit Entry/Running Job )
BST = X62 ” ™

TRBLESIZE = #PCB entries + 1
0123454678 9101112131415

o o e o S B B B B B N B e

1 | J/S NUMBER OF PIN 1
J/S MUMBER OF PIN 2

n

J/S NUMBER OF PIN n
n+1| J/S NUMBER OF PIN n+t

This table is only used by the SHOUQ command. The entries in the table are
set up through PROCREATE and nodified by MORGUE.

The job/session number is in the format:
0123458678 5101112131415

00 = Unused/undefined
01 = Session

10 = Job

11 = Unused/undefined
Bit 2-15 = Job/session Number

A conpletely zero entry is either from a systen process or a currently unused
pin.

6.01.00
g7

SYSGLOB BRSE = DB+13(%15)
BST = 24(10)
SIR = 13(10)

01234567891012345

Total Configured nunber of Jobs
and Sessions

o

Total nunber of free entries

2 | Bit Map relative index of word
containing next free entry

3 unused

4 free entry = 1
allocated entry =0
Bit fap

Maxinun 64 words long

A JPCNT entry must be allocated before the main process can be procreated.
The JPCNT Index is located in word 4, PXGLOBAL area, of the stack of a job or
session. One JPCNT Index is allocated per job or session.

The job SIR (JIR) = base+JPCHT index, where base is the nunber of system
reserved SIRs. The JIR is used to lock the Job Directory Table.

NOTE: This table is completely bit oriented uith each entry consisting of
one bit. Entries are taken fron available pool on a "first found”
basis. A "1" found in the bit nap indicates a free entry. R zero (0)
found in the bit map indicates an allocated entry. Hord 2 of this
table is the index of the word in the Bit Map where the next free
entry resides, Rt system start up, this word is set to zerc (0). The
Bit ﬂan)can be thought of as ranging fron 0-63 (64 total words - 1024
entries).

6.01.00
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Job Tables Job Tables
j_w_) Job_Infornation Table (JIT
1 Entry/ CPU-linited Job JIT DST is word 11 (base 10) in PXGLOB
HEMORY RESIDENT 11114
............... 0]1:2:34:5:6]7:8: 9I :2]3:4:5
SYSGLOB BASE = DB+11(X13)
DST = 36{10);SIR = 14(10) 0f JIT OST 0
SYSGLOB + %117 = default
CPU time linit for jobs 1 6 : not used 1
012345678 9311112131415 2| pointer to job info 812
B P L Rl Ly P B By B By By B B B B e ] 3| pointer ta acct info 48 | 3
# OF REAL ENTRIES 0
4| pointer to reserved area 59 | 4
ENTRY SIZE (3) 1 HERDER
ENTRIES S association table index S
----- FREE HERD 2 .
2) 6 IF] 6 F - Job/Session-uide
---| POINTER TO LAST ENTRY (0) 3 FPHAP option flag
?]ty :  job nunber 7 {JSFPNAP)
UNUSED 4 10 - 8 ty - 1 = Session
2 = Job
UNUSED § 1 719
12| JITHAXP i 10 JITHAXP - MAXJOBPRI capabiiity
JITNPN - Job main PIN.
TYPICAL ENTRY 13| JITHRN 11 JITEOF - used by FCLOSE to tell CI
that a $STDIN(X) file was closed
JCuTCPUL tine linit 14 DS DATASEG 12 ufout encountering an EOF.
(seconds) (0:1)=$STDIN, (1:1)=$STDINX
15 JITRSEC 13 JITRSEC=RAccount Security
JCUTCPUC tine count
{msec) 16 JITGSEC (2 words) 14
group security
20 JITHAN (4 words) 16
account nane
24 JITHGN (4 words) 20
hone group
~=|->| POINTER TO NEXT FREE ENTRY (END OF LIST = 0)
k] JITLGN (4 words) 28
FREE ENTRY log-on group
+ +
0[1:2:314:5:6/7:8:9]0:1:2|3:4:5
- LRST ENTRY 1111114
6.01.00 6.01.00
&9 8- 10
Job Tables Job Tables
JIT (Cont JIT (Cont.)
11
11 0|123I455I789l I..S
0]1: Z3I456I789| I 4:5
[24] 3 |48  Rccounting Info
3 28
35 JITUN 29 61] JITCREC - # of creations 49
36 user nane X
37 i 62 JITceuc 5
63 cpu milliseconds 1
40| pointer to JITRIP 53 |32
64 not used HIPRI 52 HIPRI - highest job priority
41|P|H: pointer to JITGIP 55 {33 P - Group’s home volunme is
a private volure 65 0 53 Rccount
42 LATTR 34 N - Private volune nounted 66 JITRIP 54 Index Pointer
43 local attributes 35 (i.e. group bound te hone
volune set), JITGIP = 57 67 [ 55 Group index pointer
44 PASSF 36 0 JITGIP 56 Systen volume set
45 passed file pointer 37
7" ] : MVTABX §7 Group index pointer
46 uchp 33 72 JITGIP 58 Mounted private volume set
47 user capability * 39 TABX - Mounted Volume
7 1159 Table Index
50| Reserved for DS'II 40
% 0 |60
S ALl
A Ly 75 61
76 allon nask** 62
53 local RIN pointer 43 77 63
100 64
54 44 101 65
55 JITN 45 102 66
56 job nane 46
57 47 011:2:314:5:6(7:8:9[0:1:2(3:4:5
111111

+
0{1:2:3[4:5:6}7:8:9]0:1: |3 25
111111

6.01.00
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* THE FORMAT FOR UCAP (%46-47) IS AS FOLLOWS:

1ol 11 21 3] 4] sl 6| 7] 8 9110[11[12[13[14[15

WORD1 |SM|AM[AL|GL|DI|OPICYIUV|LGH//PSINA|NN|CS|ND|SF

WORD2 :

|BA{IR{PH|

InR{ |DS|PH

6.01.00
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Job Tables Job Tables
Allou Mask Fornat Hord  Bit #
RESUNEJOR 1 10 26
*% The Allow nask for MPE V is expanded to six words. There is a mask in RESUMESPOOL 1 1M 27
each user’s JIT and the global allow nask in the SYSGLOB extension area. STREANS 1 12 28
The fllow mask contains enough bits for a one-to-one correspondence to CONSOLE 1 13 29
every present OPERATOR type conmand, or any future OPERATOR command. When WRARN 1 14 X
& user is ALLOWed any OPERATOR conmand or ASSOCIATEd to a device {uhich WELCOME 1 15 3
will use OPERATOR type connands) then the corresponding bit(s) in the mask HoN 2 0 R
in that user’s JIT for that connand is set. If the ALLON or ASSOCIATE was NOFF 2 1 3
done on a global scale, then the bit(s) in the nask of the SYSGLOB ares VHOUNT 2 2 A
is/are updated. LIOUNT 2 3 3
LDISHOUNT 2 4 3
The following EQUATEs define the nask bit for each operator command. HRIECONTROL 2 5 ¥
JOBSECURITY 2 6 38
The first set of conmands define the operator connands dealing uith DOUNLORD 2 7 9
devices. NIOENABLE 2 : ®
HIODISABLE 2 9 4
fhen adding a nen comnand to this set of EQUATEs, be sure to add a cor- oG 2 10 42
responding nove statement in LOGINAGE, even if the conmand will not be FOREIGN 2 1 43
logged. I 2 12 4
SHOUCON 2 13 45
OPENG 2 14 46
Hord Bit & SHUTQ 2 15 @
DISCRPS 3 2 48
RBORTIO 0 [ ]
RCCEPT 0 11
DOWN o 2 2
GIVE 0 3 3
HERDOFF [ 4 4
HERDON [ 5 5
REFUSE 0 6 6
REPLY 0 77
STARTSPOOL 0 3 8
TRKE [4 s 9
w 0 10 10
MPLINE 4 " n
DSCONTROL 0 12 12
UPPER LINIT->DEVICE CONMNANDS
ABORTJOB [ 13 13
ALLOW 4 14 14
ALTFILE 0 15 15
ALTJ08 1 0 16
BREAKJOB 1 117
DELETE 1 2 18
DISALLON 1 3 19
JOBFENCE 1 4 2
LInIT 1 5 2
STOPSPOOL 1 6 2
SUSPENDSPOOL 1 7 8
OUTFENCE 1 8 2
RECALL 1 9 25
6.01.00 6.01.00
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Job Tables Job Tables
Job Birectory Table (JOT t ment Direct n In JBT
If a DST is allocated as sharable, then it will have entries in both the JOT
--------------------- and PKFIX. Sharable neans that it can be be shared by all processes in the
0 1 entry per job Comiand Interpreter process tree (sons, etc.). Nonsharable DSTs only have
----------------------- 03T # in uord 10 entries in the PXFIXED.

(base 10) of PXGLOB

POINTER 10 JFEQ

2
k]
4 POINTER TO JLEQ
5
6

POINTER TO FREE SPACE

JOB CONTROL WORD

TRBLE  (JICN) The nane is 2

concatenation of up to 3 subnanes.
Bit 0 of the 1st character of each
subnane is 1.

WORK  ARER
15 words
JpsInun  jry| Nun job nunber
JSHPIN nain process number
J0B DATA
Josd SEGNENT DIRECTORY
| I
J0B TEMPORARY
JiEp FILE ODIRECTORY ENTRY | NARE
| ' SIZE (WDS)| SIZE (WDS)
frmmmemmeemme e { Ct | c2
| |
i i -
J08 FILE | femmmmmmmm e
JFEQ EQUATION TRBLE { CH I (x40)
[eemmemme e I
JOB LINE | ENTRY
JLEQ | EQUATION TRBLE | } INFORMRTION
| I R
|

6.01.00
8- 15

0 12345678 9101112131415

SEGHENT 1D
EXTRA DATA SEGHENT DST INOEX
# OF PROCESSES RCCESSING

NOTE: R return of X2004 in the THDEX value after using the GETDSEG
intringic indicates that there is no nore roon in the Job Directory
Table for another job sharable data segnent.

Job_Ti rary File Ent n_JOT

0 1 Z 345067 8 9101112131415

|
: ENTRV SIZE (WORDS) |  WAME SIZE (MORDS) g
NAME-RCTUAL FILE DESIGNATOR =~ --mm-ee-- Nane is a
concatenation of up
to three sub

[
| VOLUNE POINTER }
{ FILE LABEL POINTER

Since all son processes of a CI share the sane JDT, exclusive access of the
JDT is controlled uith the Job SIR (JIR) and is locked and unlocked by calls
to LOCKJIR and UNLOCKJIR. The JIR nunber is found in the PXGLOBAL area
(JPCOUNT index). Only job and sessions traces have JIRs, systen processes do
not, even though they have J0Ts. The JDTs uere provided for systen processes
for consistency, but are not meant to be increased or reduced.

Bit 0 of the first
character of each
subnane is 1.

6.01.00
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Job Tables Job Tables
File Equation Table Entry {In JDT Job Line Equation (JLEQ) Ent
| ol 1 34567 8 9101112131415 ENTRY SIZE (WORDS) | DESIG. SIZE (WORDS)
| ENTRY SIZE (MORDS) | NAME SIZE (MORDS) | FORMAL
| I LINE DESIGNRTOR
(1-4 UORDS)
NRHE
| (FORMAL DESIGNATOR) | 0 PHASK1 0
| PMASK 5 1] REF CNT 1P| PMASK2 1 P=FLAG
l *
g } 2 KAHE LENGTH t DEV LENGTH 2
|I NAME LENGTH (BYTES) | DEVICE LENGTH (BYTES) = 3 3
' 4 HANE a
KANE-ACTUAL DESIGNATOR
| (nay not be present) | 5 ( END OF LEQ ENTRY IF NON-BLANK ) 5
6 6
DEVICE/CLASS NANE
(nay not be present) 7
FOPTIONS * 10 8
DEVICE
ROPTIONS * " 9
HBUFFERS | INIT ALLOC D |T IS |<---disposition 12 10
BIT13 DEL
RECORD SIZE BIT14 TEWP 13 PNASK3 1
BIT15 SAVE
# EXTENTS 1421111111 BLOCK FACTOR 14| ORIVER NAME LENGTH | 12
FILE 15 13
SIZE 16 14
DRIVER NANE
FILE CODE 17 15
OUTPRI | NUMCGPIES | 20 16
REF COUNT | # OF USER LABELS 21 LIST PHTR 1?7
LANG (Native Language Support) 22 COPTIONS 18
LENGTH FORNS=/LABEL= 23 ROPTIOHS 19
FORNS/LABEL 24 DOPTIONS 20
RRRAY
| |
6.01.00 6.01.00
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Job Tables Job Tables
JLEQ Entry (Cont.) Roptions and Foptions Word Breakdoun
2% NUNBER OF BUFFERS 2
OPTION WORD 2 OPTION WORD 1
26 BUFFER SIZE INK WORDS 22 (ROPTIONS) (FOPTIONS)
27 INSPEED (2 words) 23 0 -6- 0 -8-
AN OUTSPEED (2 words) 25
0 4
33 POLL REPEAT 27 -—
0 2
k. POLL DELRY 28 --- file type
3 copy 3
35 C TRACE INFO 29 -— -
4 no-wait o
36 LOCAL ID PNTR X\ --- -—-
| 5 5| 0 |disallow files
7 REMOTE ID PNTR 3| nulti- -
| 6 access 6 labelled tape
40 SUPLIST PNTR 32 | REL T0 ORIG --- ---]carriage
| OF LEQ ENTRY 7 inhibit buff. 7 control
41 PHONE LIST PNTR 33 l' - ---
8 8
42 POLLIST PRTR k) { exclusive record fornat
39 9
43 HISC ARRAY PNTR 35/ == ---
10 dynanic locking 10
---|nulti- default
1 record designator
Job Control Word Table {(JJCM} ==
12 12
| | Nane may be any alpha- -
| NRME SIZE (BYTES)| | nuneric string, begin- access type 13 ascii/binary
[ | | ning with an alpha, -
| |  betueen 1 and 255 char- 14
acters long. donain
NRRE 15 15
| | TY 00 =0K -—- ---
| I 01 = UARN
fiv MODIFIER | 10 = FRTAL
t | 11 = SYSTEN
NODIFIER = YALUE FROM O TO 2377777
6.01.00 6.01.00
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PHASK Word Breakdoun

PHASK WORD 2

Job Tables

Job Tables

UCOP Request Queue (DSTHI)

The UCOP Request Queue (URQ) is used to to signal UCOP that a process is
requesting srocess deletion. The URQ is a circular queue using a FIFO algo-

| === PHASK WORD 1 rithn to process requests. Uhen the next available pointer is equal to the
[ next request pointer, then the table is enpty. ihen the next available
===--- pointer is (logically) one less than the next request pointer and the request
FILE TYPE BLOCK FACTOR is entered, then the table is full. A full table will cause Systen Failure 1
e (SF1). Thus, the last {logical) entry cannot be used. An entry is added via a
LABELLED TAPE RECSIZE call to REQUCOP.
FRNS MESSAGE DISPOSITION The UCOP Request Queue (MPE IV) was previously used for many functions such
==]--- as stack expansion, but those functions noved to other areas Wwith MPE V. The
USER LABELS NUMBUFFERS only valid entry nou is a type 2 entry (process deletion). The original for-
Ed R nat is retained in the event that nore functions are added.
LANG INHIBIT BUFFERING
VTERN EXCLUSTVE [4 MAXM REG ENTRIES W/2
POIKTER ENTRY MULTI-RECORD 1| TRBLE RELATIVE POINTER TO NEXT RVAIL ENTRY  |------
DYN. LOCKING ACCESS TYPE 2 TROLE RELATIVE POINTER TO NEXT REQUEST ---I
WAIT,NOUATT COPY, NOCOPY 3 0 |
MLTI RCCESS CARRIAGE CONTROL =
Nuncor RECORD FORMAT =
OUTPRI DEFAULT DESIGNRTOR I
FILECODE RSCII/BINARY }
FILESIZE |DOMII| REQ 1 <=
NUNEXTS | DEVICE REQ 2
===--1
INIT ALLOC | NRHE
e
15
URDS
1->info present
0->info absent
REQ N
Py
6.01.00 6.01.00
3- 2 8- 22
Job Tables
UCOP Entry Fornat

o

12-15

Hunnnnna 2

PIN

6.01.00
8- 23

Each entry is
2 uords long

2 process deletion




Relocatable Object Code
CHRPTER 9 RELOCATABLE OBJECT CODE
USL Files Introduction

* USL record length 128 words aluays.
* Layout of doubleword disc addresses

| |
i i WORD # 1
|| seURCRE | MW Recow

0 2% 2 3

* Hash links join all entries with the same hash key regardless of
type.

* Linear lists terninate with a zero link

* Circular lists containing only the list head point directly to
thengelves.

* Single-uord disc addresses

| HORD #
9-BIT RECORD # | WITHIN RECORD
] 839 1

N e

Uninitjalized fields are reserved for future use and should
be set to zero.

Record 0 and Overall USL File Fornat

NOTE:
$.R. = Starting Rddress

o LD [0 LOADER D
1| KE  [1 NR. DIRECTORY ENTRIES
2l 0L |2 OIR. LENGTH
3| SUMOG |3 TOTAL DIR. GARBAGE
4] WG |4 WR. DIR. GARB. ENTRIES
5| SABDL |5 S.A. BLOCK DATA LIST
6 SAIPL [ 6 S.A. INTERRUPT PROC. LIST
70 SSL [ 7 S.A. SEGHENT LIST
0] FL {8 FILE LENGTH
1 3
6.01.00
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Relocatable Object Code

SL File Fornat (Cont.

12] SRRD | 10 S.A. AVAIL. DIR.

13]  ADL 11 AVAIL. DIR. LERGTH

14| SAI 12 $.A. INFO BLOCK

15 13
16 IL 14 INFO BLOCK LENGTH
17 18
20| SARI | 16 S.A. AVAIL. INFO
2 17

22 RIL | 18 AYAIL. INFO LENGTH

% 13
24| TOTRL | 20 TOTAL INFO GARBAGE

%l 16 |2

26| NG |22 WR. INFO GARB. ENTRIES
al P

» 2

# %

2 %

33 27

» 2

» 2

% »

¥ 3

® »

41 ---;E;—-- 33 HASH LINKS
177 --;“.. ----- 127

“

6.01.00
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USL Files General Infornmation {Cont.)

Qumemmmmnmcan -0 ~
RECORD 0

-I- e -128

| DIRECTORY 32K
| HAX
?L ENTRIES

|

{ |

| SARD

| RVAILABLE
ﬂ?L DIRECTORY
-— :) ¢ P —

|

| INFO

IL (HERDERS)

I (CODE)

|

|

-i- L G
AIL AVAILABLE

: - INFO
--- [T P ——

*SAI NUST BE ON R RECORD BOUNDRRY

NOTE: ALL RDDRESSES IN RECORD O ARE WORD
RDDRESSES.

6.01.00
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USL Files General Infornation (Cont.)

SASL--=demmcommms emememmeoe memeeeee
: SEGL | -------- >} SEGL |--------- >{ 0 ;
l SEG.A | { SEG.K | { SEG.B
---1 |---  --|suBL l¢-= ===} 1---
| | [
| | [
| I [
| |
| |
| |
| |
[EEEEE >} SUBL |-=----=-~ >{ SUSLI --------- >% SUBL{ ------
: PROC.C | } PROC.A | = HAIN |
=== |--- ---IsECL le-= =] |---
[ [
1| [
[ [
[ [
| |
| CIRCULAR LINK POINTS TO ITSELF |
: IF LIST IS EMPTY %
| I
------- >} SECL :---------»{ SE[L}---------)} SECL:----------
|PROC.A | |PROC.A | |PROC.R
| 3| | 1 l 5|
| | | | | |
R\ PROC C \
K >SEGMENT NAME ENTRIES PROC R >SUBPROGRAMN
B/ MAIN / ENTRIES
A\
3]
A
1 ‘} SECONDRRY ENTRY POINT ENTRIES
f
5/

6.01.00
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Relocatable Object Code
criptors, Passed Paranete

0123456789101112131415
OGS D A O oy oy g e
| MODE | STRUCTURE f{ TYPE |

TYPE WORDS CODE

o
=<
=
~
-
~

F-3

m

o

-4
FYRY Y e

CONPLEX
LABEL (SPL)

CHARRCTER (STRING) N/2 1
LABEL (FORTRAN) 12
UNIVERSAL (MATCHES ANY TYPE) 13
STRUCTURE

SINPLE VARIABLE
POINTER

ARRAY
PROCEDURE
NODE

NLL
VALUE
REFERENCE
HANE

WO

W -

NOTE: 8 descriptor of 0 results in an autonatic match.
Pascal

Pascal sets the high order bit in the parameter type descriptor when
it is generating hashed values. The renaining 15 bits are based

on a hash of the types of the parameter. Only the Pascal compiler can
corpute the value, and the SEGMENTER nust match the whole 16 bit value.

Relocatable Otject Code

Entry Tvpe O
GARBAGE

01 10 11 15
111N L] 1o |
! |
% GARBAGE :
i |
ntry Type 1
SEGHENT NRNE

01 78 1011 15
171 L] [
| WL |
18 171111111 N CHAR1 |

(VARIABLE % CHAR. SEE NC)

| cHaR. KC /NN
| SEGL
(S susL {

N - Nunber of words in this
block

R - Nunber of words in entry
block

HL - Hash link - points to next
entry having the sare
hash code

A - Rctivity bit
0 if active
1 if inactive
(initialize to 0)

Hote: An inactive seiu
inplies that all entry
points are inactive

NC - Nunber of characters in
nave. Max is 16

CHAR. 1 - First character in
variable field
CHAR. NC - Last character in
variable field
SEGL - Segnent link - points to
next segnent nane

entry

SUBL - Subprogran link - points
to next entry having
the sane segnent nane

L - Last entry in list

0 if not last
1 if last
6.01.00 6.01.00
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Clarification Notes on Entry Types 2 and 4 ntry T
With Respect to SPL and FORTRAN
OUTER BLOCK
*ENTRY TYPE 2 **ENTRY TYPE 4 *ENTRY TYPE 2  *XENTRY TYPE 4 0 1234567 8 1011 15
SPL 0.B. SPL PROC FORTRAN HAIN FORTRAN SUB.
1l L] b2
TPDB 0 0 ]
| HL |
1,8 1 1,2,3,4 1,2,3,4
7508 508 7508 508 FRECTT NN CHAR 1 |
NWPUST T HUPUST NUPUST i . i
s } (VARIABLE ¥ CHAR.SEE NC) g
NuSDB N0 L L
i CHAR NC Vi
[N SueL |
WHERE: TPDB = Total primary DB length in words
TSD8 = Total secondary DB length in words L SECL i
NUPUST = Nurber of words in "TRACE" array
NUSDB = Nunber of words in secondary DB array } SSR }
N0 = Nunber of words in oun array
NUD = Nunber of words in data array | SAC i
| RELATIVE TO SAI (SEE RECORD 0) i
Notes: 1. Does not include the length of the STLT i i
2. Does not include the length of the FLUT
3. Does not include the length of any connon array [FIU| NHC |
4. Includes the length of any DB-allocated format array
5. Are not necessarily equal I SE |
| P08 |
In general TPDB and TSDB are sumnations of storage allocated in the global
area of the progran’s data segnent. They are not, houever, conplete since | TSDB |
the conpilers are not auare of all storage actually allocated! The STLT
and FLUT are exanples of this since these tables are constructed by the | NUPUST i
segnenter. Connon arrays also present a problen since their inclusion in
TPDB and TSDB night cause their storage requirenents to be counted wore | NUD/NKSDB i
than once.
171 NH |
| SAH |
| RELATIVE TO SAT (SEE RECORD 0) |
| HOH |
G.01.00 6.01.00
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ntry Type ont.

T NH i

| . [
| HoW i

KU - Nunber of words in entry block.

HL - Hash link - points to next entry uith
sane hash code.

A - Activity bit. 0 if active, 1 if inactive
outer block.

C - Callability bit set if entry point is
uncallable.

I - Privilege node bit - set if program unit is
to be executed in Privilege nmode..

NC - Nunber of characters in nane. MNax is 16.
CHAR. 1 - First character in variable field.
CHAR. NC - Last character in variable field.

L - Last entry in list.

Relocatable Object Code

Relocatable Object Code

Entry Type 2 (Cont.

SUBL - Subprogran link - points to next entry
Entry having the sane segrent nane.

SECL - Secondary entry point list link.

SSA - Progran unit starting PB address.

SRC - Starting 8FILEY address of code
nodule

F - Set if fatal error

W - Set if nonfatal error

NUC - Nunber of words in code nodule.
SE - Stack size estinate

TPOB - Total nunber of words of primary
DB to be allocated

TS0B - Total number of words of secondary
DB to be allocated.

HUPUST - Humber of words in trace array
(PusT)
HUD - Munber of words in data array
(FORTRAK)

NHSDB - Hurber of words in secondary
DB array (SPL)

T - Terninating bit - set if last set of
headers in entry

RH - Nunber of headers

SAH - Starting address of header (relative
to SAI)

HDU - Header (pointer)

0 if not last
1 if last
6.01.00 6.01.00
9-9 9- 10
Relocatable Object Code Relocatable Object Code
Entry Type 3 Entry Type 4 {Cont.)

QUTER BLOCK - SECONDARY ENTRY POINT
0 12345678 1011 15

1 L] I3 }
| HL |
IRLCI/ N | CHAR 1 |
| . |
{ (VARIABLE # CHAR.SEE NC) 1
| CHAR NC V11T
(N SECL 1
1 SSA 1
Entry Type 4
PROCEDURE
12 345678 10 11 15
o b Rt Sl B |
141 L | 4 |
! HL |
IR 1 Cl Il H NI CHAR.1 t

| .
| (VARIABLE # CHAR. SEE NC)
| .

| CHAR.NC VI 1)
I SuaL |
It SECL |
| SSA |
6.01.00
9- ti

| SAC

IF | #} NHC

| SE

| P38

| Ts0B

| RUPUST

| NUD/NHO

| ™

| PARA. 1

| .
{ (VARIRBLE # OF PRRMS. SEE CN)

| PARN. WP

11 NH

| SAH

| HOM

| HOH

I £TC

6.01.00
$- 12




Relocatable Object Code
Eptry Tvpg 4 (Cont)

MU - Nunber of nords in entry block
HL - Hash link - points to next entry uith same hash code
R - fActivity bit. O if active, 1 if inactive entry point
C - Callability bit set if entry point is uncallable
I - Privilege node bit. Set if procedure is to be executed in privilege node.
H - Hidden entry point. Set if entry point will not be in

library directory.

- Nurber of characters in name. MHax is 16.
cmm - First character in variable field.
CHAR NC - Last character in variable field.
L - Last entry in list

0 if not last

1 if last
SusL - mrogru link. Points to next entry having the sane segnent

SECL - Secondary ent pomt lut link,

S5A - Unit starnv? '3

SAC - Starting (file) addrus of code module

F - Set if fatal error

U - Set if nonfatal error

NIC - Nunber of uords in code nodule

SE - Stack size estinate

TPD8 - Total number of words of primary DB to be allocated.

TS08 - Total nunber of words of ncondary DB tu be allocated.

NUPUST - Nunber of words in trace array (PUS

NUD - Nunber of uords in data array (Funmu)

M0 - Munber of words in oun array (SPL)

P - Paraneter checker
00 no checking. (Inplies NP undef ined, FN and PRRI’s absent)
01 check rocedure type. {Inplies NP is undefined and PRRM's

10 cbeck rocedure type and nunber of PARN’s (inplies PRRN's
absent

11 check procedure type, number of PARM 's and type of each PARMN.
NP - Nunber of PARN’s
CN - Character count of PRRN's
TN - Terninating bit. Set if last set of headers in entry.
W - Nurber of headers
SAH - Starting address of header
HOU - Header (pointer)

6.01.00
9- 13

Relocatable Object Code
Entry Type §

PROCEDURE - SECONDARY ENTRY POINT

0 12 3 4567 ? 10 1 1

i " ™
HL

LIRURFZ2L I CHRR. 1

(VARIABLE HCHAR. SEE NC)

CHAR. MNC Wi
Ll SECL
SSA

N4 - Nunber of words in entry block

HL - Hash link - points to next entry with
sane hash code

A - Activity bit. O if active, 1 if inactive
entry point

C - Callability bit set if entry point is
uncallable.

H - Hidden entry point set if entry point
#ill not be in library directory

NC - nunber of characters in nane, nax
is 16

CHAR 1 - First character in variable field.
L - Last entry in list

0 if not last

1 if last
SECL - Secondary entry point list link

SSR - Unit starting PB’ address

Relocatable Object Code

Entry Type 6
INTERRUPT PROCEDURE

1 011 12 |3 |4567]8 01 15]

un L] 16
! HL |
I |
WiIT /iuei CHAR. 1 i

| . |
= (VARIABLE # CHAR. SEE NC) =

[LE B UARZIR, A CHAR.1 I

. |
(VARIRBLE ¥ CHAR. SEE NC) {

——

| CHAR. NC I

1 IPL |
I DBs |
I S8R |
i |
] SRC |
| |
IF §ui RuC |
it NH |
{ |
1 SAH |
[ I
1 HDW |
| |
| |
1 |
f HOU I

6.01.00
9- 15

Relocatable Object Code

Entry Type 6 (Cont.)

N - Nunber of words in entry block

HL - Hash link. Points to next entry
uith sane hash code

R - Activity bit. O if active, 1 if
inactive entry.

IT - Interrupt procedure type nunber
NC - Hunber of characters in name (naxinun is 16)
CHAR 1 - First character in variable
field
CHAR NC- Last Character in variable field
IPL - Interrupt procedure link

08S - Hunber of uords of DB storage
required.

S5R -  Unit starting PB’ address
SAC - Starting (file) address of code
nodule.

F -  Set if fatal error
W - Set if nonfatal error
NHC - Number of words in code module

T -  Terninating bit. Set if last set
of headers in entry.

HWH - Number of headers
SAH -  Starting address of header.

HOM - Header (pointer)

6.01.00
8- 16




Relocatable Object Code Relocatable Object Code

Entry Type 7 Entry Type 7
BLOCK DATA
] caL |
|01} 2]3][4567]8 10|11 15}
e Il B B B |-mmmmmmmmeee W17 RC | CHAR. 1 |
171 L1 | 7 | | |
| HL | } COMNON ARRAY NANME :
| RIF M1/ RC ] CHAR.1 | :
I | | CHAR.NC g
{ BLOCK DATA NANE } 1Tl N |
- | A I
| CHAR. NC V11118111 ) I 1
| BOL i | HOW |
{ CAL { l ETC I
VETEEFHTEIETEL N CHAR.1 |
| . | L[] Nunber of words in block
| COMMON ARRAY NAME |
| . | HL - Hash link. Points to next entry uith
sane hash code.
| CHAR. NC I #1111 . ) X .
A - Retivity bit. 0 if active, 1 if inactive
| T] NH | block.
: SAH { F - Set if fatal error.
L} - Set if nonfatal error,
| Hout I
CHAR 1- First character in variable field.
| . |
‘ . Il CHAR NC-Last character in variable field.
: BOL - Block data link
| HOM |
I i CAL - Common array length
| | N T - Terninating bit. Set if last set of
| | headers in entry.
NH - Nunber of headers.
SAH - Starting address of headers.
HON - Header (pointer)
6.01.00 6.01.00
9- 17 9- 18
Relocatable Object Code Relocatable Object Code
Entry Type 8 Entry Type nt.
PROCEDURE - SECOHDRRY ENTRY PQINT CHAR 1 - FIRST CHARACTER IN VARIABLE LIST
01234567 8 10 11 15 CHAR NC - LAST CHARACTER IN YARIABLE
Frt il et Bt [ | LISt
11 Nd I 3
L - LAST ENTRY IN LIST
HL 0 IF NOT LAST
1 IF LAST
RICI/iHE N | CHAR. 1
SECL - SECONDARRY ENTRY POINT LIST LINK
(VARIABLE HEHRR. SEE NC) SSA - UKIT STARTING PB’ ADDRESS
: P - PARA CHECKER
CHAR. NC Wi 00 HO CHECKING (IMPLIES NP UNDEFINED,
TH AND PARNS RBSENT)
L SECL 01 CHECK PROCEDURE TYPE (IMPLIES NP
IS UNDEFINED AND PARMS RBSENT)
§SA 10 CHECK PROCEDURE TYPE RND NUMBER
- | R OF PARMS. (INPLIES PARMS ABSENT)
P | CH 11 CHECK PROCEDURE TYPE, NUMBER OF
PARNS RND TYPE OF PARM.
™
NP - NUNBER OF PRRNS
PARN. 1
CN - CHARACTER COUNT OF PARNS
TN - PROCEDURE TYPE
PRRN. NP

HH - NUMBER OF WORDS IN ENTRY BLOCK

HL - HASH LINK - POINTS TO NEXT ENTRY
WITH SAME HASH CODE

R - ACTIVITY BIT. O IF ACTIVE, 1 IF INACTIVE
ENTRY

C - CALLABILITY BIT SET IF ENTRY POINT IS
UNCRLLABLE

H - HIDDEN ENTRY POINT. SET IF ENTRY
POINT WILL NOT BE IN LIBRARY
DIRECTORY

NC - NUMBER OF CHARRCTERS IN NAME. NHAX
Is 16

6.01.00 6.01.00
9- 19 3- 2




Entry Header Format

EACH ENTRY (EXCEPT SECONDARY ENTRY POINT ENTRIES)
MAY DESCRIBE N> ¢ SETS OF HERDERS. THE HEADERS IN
EACH SET HUST BE CONTINUOUS AND IN THE SAME ORDER
AS THE HOM LIST DESCRIBING THE SET.

THE CODE MODULE MAY BE PLACED IN ANY POSITION IN A
HEADER SET. NOTE THAT IF THE CODE NODULE IS AT THE
BEGINNING OF R SET, SAC = SRH.

IF THE ENTRY HAS NO HERDER SET, THEN NH, SRH SEQUENCE
IS RBSENT.

Relocatable Object Code

Relocatable Object Code

H rl
GARBAGE

o1 10 1% 15
f==-| | |
141 ] I o |
| |
{ |
| GRRBAGE |
i t

[ 1

PCALs

01234567|3 10|11 15

-

PBR
HIHHNN ¥ ] cHR

CHAR. NC W
[ NP | CN
™

PRRA, 1

PARM. KP

PBA - PB’ ADDRESS OF LINKED LIST OF PCAL INSTRUCTIONS TO BE REPRIRED-
LOWER 14 BITS USED RS NEGATIVE DISP. - BIT 0 SET MERNS THAT
THE UORD IS NOT R PCAL INSTRUCTION, BUT R POINTER TO R SST LRBEL
OF *’EXTERNAL’® FORMAT - R LINK OF O TERMINATES THE LIST - BIT 1
SET WEANS THAT THE WORD IS TO BE INITIALIZED WITH THE PB ADDRESS OF
THE PROCEDURE.

6.01.00 6.01.00
9- 2 9- 22
Relocatable Object Code Relocatable Object Code
Header T: Header Type 4
P8 RODRESSES DSOB/OMN/DATA/VALUES
OI 1 ‘IOIH 15 01 10I11 15|
- il I
/1 L] 1 2 {///l L] | 4 !
PBA | w i
. 181 N |
13 I}
: i i
. | INITIAL VALUES I
PEA 1 1
PBA - PB’ RDDRESS OF P ADDRESS LD - LOGICAL HORD DISPLRCEMENT
70 BE CORRECTED IN OUN RRRAY FOR INITIAL VALUES
B - BYTE BIT-SET INPLIES THFRT IS
Header Type 3 TYPE BYTE AND THRT THE FIRST
HORD OF THE INITIRL VALUE BLOCK
IS R COUNT OF THE NUMBER OF BYTES
OUN/DATA VARIABLES IN THE INITIAL VALUE BLOCK
IN - INTEGRATION NUMBER - WUMBER OF
01 10 11 15 TIMES THE BLOCK OF IWITIAL VALUE
-=| | IS TO APPERR IN THE SECONDARY BO -
11 (] | 3 1->N0 DUPLICATION,
2->DUPLICRTION, ETC
8] PBA .
Header Type §
PUST
Bl PBA | 0' 1 10]11 15'
{//I L] [ !
PBA - PB’ RDDRESS OF DWN VARIRBLE I pea i
POINTER TO BE CORRECTED { =
} INITIRL VALUES II
PBR - PB’ ADDRESS OF LINKED LIST OF
POINTERS TO BE INITIRLIZED WITH
DB ADDRESS OF PUST (SAME LIST
FORMAT AS FOR FORMAT STRINGS)
R PBR of -1 INDICRTES NO FIX-UPS.
6.01.00 6.01.00
8- 23 5- 24




Relocatable Object Code

NOTE: ALL REFERENCES TO THE PUST INCLUDE THE FOUR-WORD HERDER
THRT IS APPENDED BY THE SEGMENTER. THESE MOROS RRE NOT
PRESENT IN THE HERDER; THEY ARE RUTOMATICALLY
ALLOCATED AND INITIRLIZED BY THE SEGMENTER.

Header Type 6

GLOBAL VARIABLES
01 78 1011 15
m K
™
D8R 1N K
CHAR.1 | CHAR. 2

CHRR. KC 1//11HHIIH T

Header Type 7
EXTERNAL VARIABLES
12345678 01 15

0
N B B B
" Nu |7

™
LIFZZZ72, S B . A

CHRR. NC /741110101
DA
PBR

OR

PBR

6.01.00
9- 25

PBR-PB’ address of linked lists

of instructions to be repair-
ed; lower 8 bits of inst. used
as neg. displacenent to next
instruction;a link of 0
terninates the list.

-Monitored variable bit;set
if variable is being non-
itored by debug.

-Logical word disp. in PUST;
louer 8 bits of word uill be
init. with prin.DB address
of variable;DR is present
if =1,

NOTE:PBA of -1 implies null list

Relocatable Object Code

Header Type 8

PRIMARY DB

012345678910 11121314 15
T e T e e e e
/1 ] I 8

L 1 L | L I P AP PR TP A AT
N-5| R-4] K-3| N-2] N-11/1711111111E

IRITIAL VALLES

U - RDDRESS BITS
00 IF NO ADDRESS
01 IF NO RDDRESS
10 IF HORD RDDRESS IN SECONDARY DB
11 IF BYTE ADDRESS IN SECONDARY DB

N - NUPDB

NOTE: INITIAL ADDRESSES THAT ARE
SECONDRRY DB ADDRESSES ARE 0

RELATIVE (I.E., THEY ARE
LOGICAL DISPLACEMENTS IN
SECONDARY DB).

6.01.00
9- 26

Header T

CONMON VARIABLES
012345678 011 15

NHC
ML R CHAR. 1

CHAR. NC /1111011111111
Bl Ml NL
w
oA

PBA |

Pea

8l nl NL

DR
PBA

PBA

6.01.00
9- 27

Relocatable Object Code

Relocatable Object Code
Header Type 8 (Cont.

NUC - NUMBER OF WORDS IN COMNON ARRAY

NC - NUMBER OF CHARRCTERS IN COMMON
NANE- IF BLANK COMMON 4 CON’

DR - LOGICAL WORD DISP. IN PUST - LOMER
8 BITS OF WORD WILL BE INIT. WITH
PRIN. DB ADDRESS OF VARIABLE - HOTE
DR IS PRESENT IF N = 1

B - BYTE BIT
0 IF THE PRIMARY DB POINTER TO BE
ALLOCATED ARD INITIRLIZED AND LD
ARE OF TYPE WORD
1 IF TYPE BYTE

M - NOWITORED VARIABLE BIT - SET IF
VARIABLE IS BEING MONITORED BY
DEBUG

NL - KUMBER OF ADDRESS LISTS FOR
VARIABLE

11
’

LOGICAL DISPLACEMENT OF VARIABLE
IN COMMON RRRAY

PBA - PB’ ADDRESS OF LINKED LISTS OF
INSTRUCTIONS TO BE REPRIRED
LONER 8 BITS USED AS NEGATIVE
DISPLACEMENT TO NEXT INSTRUCTION
R LINK OF O TERMINATES THE
LIST

PBA = -1 INDICATES NO FIX-UPS

6.01.00
3- 28




Relocatable Object Code

Header Type 10
LOGICAL UNITS
0 01 15

8IT MAP

BIT MAP - BIT NAP OF LOGICAL UNITS
REFERENCED; BIT O
CORRESPONDS TO LU 0, ETC.
(1 LESS THAN OR EQUAL TO LU

LESS THAN OR EQUAL TO 93)

Header Type 11

FORMAT STRING

0 011 1§

-] i

1 Ll
-]
NC

CHAR. 1 |  CHAR. 2

CHAR. NC (/111111110

PBA - PB’ RDDRESS OF LINKED LIST OF
POINTERS T0 BE INITIALIZED
LOER 14 BITS OF WORD USED
AS NEGATIVE DISPLACEMENT TO
NEXT POINTER - BIT O SET
MEANS THAT THE POINTER IS T0
BE TYPE BYTE - R LINK OF 0
TERNINATES THE LIST.

6.01.00
9-29

Relocatable Object Code

R File Format
o[ LD |0 LOADER ID oll =
1] FL 1 FILE LENGTH (IN RECORDS) { negoau =
2] NS 2 WR. SECTIONS | I
3 3
4 4
SAKL S.R. EXTERNAL SET LIST
5 5
3 6 1i }
7 7 | FREE MAP |
| 0 |
19 8 | |
1 | ]
12 10
NS
FREE AP
NS-1
NOTE: UNINITIALIZED FIELDS ARE
RESERVED FOR FUTURE USE AND
SHOULD BE ZERO.
NS+t
RVAILABLE
4 HLO-“- 33 S.R. HASK LIST 0
177) W 127 S.A. HASH LIST 94
%
6.01.00
9- 2

Relocatable Object Code

Storage Managenent

gLE S;’RCE IS MANARGED IN TERMS OF 32 WORDS BLOCKS (4 BLOCKS PER 128 WORD
CORD).

FREE SPRCE (BLOCKS) IS ACCOUNTED FOR IN A BIT MAP, WHICH IS PRARTITIONED INTO
RECORDS (2K BLOCKS PER SECTION). R O INDICATES THAT A BLOCK IS USED, A 1
INDICRTES THAT IT IS FREE.

FILE SPACE IS ALSO PARTITIONED INTO 512 RECORD SECTIONS (64 MAX. SECTIONS,
2K BLOCKS PER SECTION, 1 WRP PER SECTION). THE WUNBER OF SECTIONS IN A FILE
IS NS=(FL+511) & LSR(3). THE FIRST NS RECORDS FOLLOMING RECORD O (RECORDS 1
T0 NS) RRE RESERVED FOR THE SECTION MAPS.

A COMPLETE FILE ADDRESS WOULD HAVE THE FOLLOWING CONFIGURATION:
I0123455 15 16 26 27 31‘

| |
| | SECTION | BLocK | DISPLCHT i

FILE (WORD) RDDRESS
DOUBLE WORD

6.01.00
9-

Relocatable Object Code

Entry Point Directory

| HL femeeee >; LI :»».. =3 LINK ==r..=->] O |
! USED ! USED USED !
1 1 1
| | i
| | |
| | |
| | |
- |
W i 1
i it 1

THE DIRECTORY IS PARTITIONED INTO 95 HASH LISTS (SAME HASH FUNCTION RS USL);
EACH HASH LIST IS A LINKED LIST OF RECORDS.

EACH RECORD CONTAINS A SUCCESSOR LINK (RECORD W) AND R USED SPACE COUNT. R
LINK OF 0 TERMINATES A LIST. WHEN R RECORD IS VOID OF ENTRIES (USED=2), ITS
SPACE IS RETURNED TO THE FREE STORAGE ARER.

6.01.00
9- 32




Relocatable Object Code Relocatable Object Code

Iypical Dire nt P y f ion k
0 1 2 3 457 8 15 0 15
B el el ELC PR |mmmmmm e Nk INFO
sftulbzpg we | CHAR. 1
N4 CODE
. # ENTRY POINTS
CHAR. HC I '
CODE MODULE Nlllt
S.R. INFO BLOCK
S.A. ENTRY EXTH LINK
Fiu| NW CODE
TPDB
i | L | CN
TS0E
™
NNSDB NU
PARN. 1.
HERDER
HEADER
PAR!. NP
S - SECONDARY ENTRY POINT BIT - SET IF
THE ENTRY POINT UAS ORIGINRLLY A
SECONDARY ENTRY POINT.
U - UNCALLABLE BIT - SET IF ENTRY POINT
IS UNCALLABLE.
I - PRIVILEGED NMODE BIT - SET IF CODE HERDER
MODULE IS TO BE RUN IN PRIVILEGE MODE.
LC is (0:2)...Llevel of Checking -1
0 = No checking
1 >= Check for procedure type
2 >= Check for # paraneters
3 >= Check for parameter type ALL HERDERS FOR THE PROCEDURE RRE RPPENDED TO THE INFO BLOCK. THE
NP is (2:6) is # paraneters HERDER SETS (EXTERNAL LISTS) ARE LINKED BY INCREASING FILE

ADDRESS; R LINK OF %177777777770 TERNINRTES THE LIST.

6.01.00 6.01.00
9- 33 8- 34

Relocatable Object Code

Headers

11
Flul MW CODE

S.A. INFO BLOCK

S.A. EXTRY
]
STUl TN | CHAR. 1

CHAR. NC VI
Pl W | N

™

PARM. 1

PARN. WP

F - SET IF FATAL ERROR

W - SET IF NON-FRTAL ERROR

S - SATISFIED BIT - SET IF EXTERNAL IS
SATISFIED WITHIN RL.

U -~ UNCRLLRBLE BIT

I - PRIVILEGED BIT

ALL HEADERS RARE THE SANME AS IN A USL EXCEPT FOR THE PCAL HERDER.

6.01.00
9- 35




Prepared Object Code

CHAPTER 10 PREPRRED OBJECT CODE

Progran File Fgrmat

NUMBER OF CODE SEGMENTS
GLOBAL SIZE (DB TO GI) IN WORDS
GLOBAL ARER RECORD #

INITIAL STACK SIZE IN WORDS
INITIAL OL SIZE IK WORDS

MAX. DRTA SEGMENT SIZE (DL TO Z) IN WORDS
ENTRY POINT LIST RECORD #
STARTING SEGHENT #

PRIN. ENTRY PT PB RDDRESS

08 AOR. OF STLT (-1 IF NO STLT)
DB ADR. OF FLUT (-1 IE HO FLUT)
EXTERNAL LIST RECORD #

PRIN. ENTRY PT SST #

STARTING ADDRESS OF TRAPCON’
STARTING RECORD OF PHAP INFO
STRRTING RECORD OF SYMBOLIC ITENMS

TOTAL CHECKSUM OF ALL SEGMENTS

NOTE : ALL UNUSED WORD ARE RESERVED FOR
FUTURE USE AND SHOULD BE SET TO
2ERO.

SEGNENT SET RECORD # (EACH SEG. STARTS IN NEW RECORD)

STLT=Segnent Length Table)

Prepared Object Code

Progran file Format (Cont.}

27 23
X 2%
AN 25

CST REMAPPIKG ARRAY

SEGHENT DESCRIPTOR ARRAY

v Ve e o e e o

P-PRIVILEGED MODE

$-Segrient STT format:

N=HS -1
K=28 + (NS +1) & LSR (1)
L=((28 + NS + (NS + 1)8LSR(1) + 127)/128)128 - 1

6.01.00 6.01.00
10- 1 10- 2
Prepared Object Code Prepared Object Code
Flags
Flags2

012 34567 89 10 11 12 13 14 15
|=f=ml==[==[==]==[-=]==}==| == |-~ | === |-== | -==] === -== 01234656789 101 1213 14 15
IFlu iz 1P 1/71//1 Isal1alen] | | mRI7//1 DS| PH };I;-I--I--I--I--I--l--I--I--I---I---I---l---l---l---l

F - FATAL ERROR IN PROGRAN
W - NON-FATAL ERROR IN PROGRAN
Z - ZEROD UKNIT DL AREA

P - SET IF ANY SEG IS PRIVILEGED MODE (IF NOT SET NORMAL=

NONPRIV MODE)
CAPRBILITIES
/ BATCH ACCESS (3)  [BR]
INTERACTIVE RCCESS (8) [IR)
PRIVILEGED MODE (7) [PN)
ACCESS T0
GENERAL <
RESOURCES
HULTIPLE RINS {4) [MR]
EXTRA DATA SEGHENT (2) {DS]
\ PROCESS HANDLING (1) {PH]

6.01.00
0- 3

T - PATCH AREA EXISTED IN ALL CODE SEGMENTS
K - CHECKSUN VALID

CST Renapping Array

CONTRINS THE LAST CST NUMBERS RSSIGNED TO THE SEGMENTS;
INDEXED BY SEGHENT NUMBER. WHEK A PROGRAM FILE IS
PREPARED, THE ARRAY IS IWITIALIZED T0 O, 1...,N.

THIS ARRAY IS USED 10 RE-ESTRBLISH INTRA-PROGRAN
LINKAGE WHEN THE PROGRAM IS LORDED.

Segnent Descriptor Array

CONTRINS THE SEGMENT LENGTH AND R FLAG INDICATING IF THE
SEGHENT IS T0 BE LOADED IN PRIV. MODE. INDEXED BY
SEGHMENT NUMBER. ALL SEGMENTS BEGIN ON A RECORD BOUNDARY.
THE NUMBER OF RECORDS FOR A GIVEN SEGMENT IS (SL + 127)
& LSR(7). THE RECORD NUMBER, SRS, OF SEGMENT N IS

SRS:=0

FOR I=0 TO N-1

BEGIN

EHSFSRS + (SL(I) + 127)&LSR(7)
KD

Global Area Fornat

R SET OF RECORDS CONTAINING THE INITIAL VRLUES FOR THE
GLOBAL AREA OF THE DATA SEGMENT. THIS SET BEGINS AT
RECORD SAG (HORD 3) AND CONSISTS OF (GS + 127) & LSR(7)
RECORDS.

6.01.00
10- 4

0=> old fornat, 1=> neu (extended) fornat




Extemal st

78 1

. .-.‘........

///!NC | CHAR

TYPICAL ENTRY

. CHECK O

———— v ———
£

LIST TERWINRTER

L {0:2) = LEVEL OF CHECKING
0 = NO CHECKING
1 >= CHECK FOR PROCEDURE TYPE
2 >= CHECK FOR % PARAMETERS
3 >= CHECK FOR PRRANETER TYPE

® = NUMBER OF REFERENCES

CHAR ucl/ll///// CHECK 182

Prepared Object Code

CHECK 3

Prepared Object Code

Entey Point List

P.B. AR |
STT # |

////l W | AR 1

CHAR NC 1771111111
P.B. AR
STT &

0 LIST TERNINATER

NOTE THAT THE ENTRY POIHT LIST WUST IMMEDIATELY
FOLLOU THE EXTERNAL LIST

NP (2:6) = NUMBER OF PARRBETERS
6.01.00 6.01.00
10- 5 10- 6
Prepared Object Code Prepared Object Code
Code Segnent With Patch Area PHAP_Information
|
CODE { PIT PIRP TYPE TRBLE
II ................
PATCH ] SpP SEGHENT PNAP POINTERS
AREA |
{-----.-----.----
i AP0 RCTURL PHARP DATUR
STT |
""""" PHRP Type Table
Patch Area
............ t PITL ] TYPE TRBLE LENGTH
PROGRAN 4-WORD PROGRAM NAME [, |
NANE ‘ PR II LENGTH OF PMAP RECORD TYPE 0
SEGHENT 8-HORD SEGMENT NANE | LPR1 | LENGTH OF PHMRP RECORD TYPE 1
RANE , ................ }
/" 1-UORD UNUSED { : !
CHECKSUN 1-UORD CHECKSUM | {PRn i LENGTH OF PMAP RECORD TYPE n
PREP TINE 2-UORD PREP TINE
.......... NOTE ; n = PTTL - 2
PATCH TIME 2-WORD PRTCH TINE
PATCH
ARER
PRLEN 1-HORD PATCH ARER LENGTH
ST

6.01.00
10- 7

6.01.00
10- 8




PHAP Records

Prepared Object Code

Type ¢ Segnent PHAP Record

012345678

9012345

0l KC

{ chart

Prepared Object Code

Type 2 Secondary Entry PHAP Record
0123456789012345
2] NC | chart

char NC VI
STT LEN | SEG NNt
SEG LENGTH

Type 1 Procedure PHAP Record
0123456789012345
11 NC | char1

char NC (i
RIZHHHEH T 11T H
SR OF CODE
CODE LENGTH
PRINARY ENTRY POINT ADDR
CoBOL TOOL BOX ID
LINK

TOOL BOX PROCEDURE ID

6.01.00
10-9

char NC

V111141111111

WAL T
SECONDARY ENTRY POINT RDDR
NUNBER OF ENTRY POINTS

H : HIDDEN ENTRY FLAG

6.01.00
10- 10

Prepared Object Code
SL File Fornat

1] FL |1 FILE LENGTH (IN RECORDS)
2| EL |2 EXTENT LENGTH (IN RECORDS)
3 3

4 -igél; 4 ¥ SEGMENTS
5

6

5
6
7 | FRTL |7 S.A. OF FREE R.T. ENTRY LIST (-1 IF NONE)

10 8

11| NRT |9 # REFERENCE TRBLE ENTRIES

12 10

13[ NS |11 # SECTIONS
14 12

41] HO 133

NOTE:

SHADED AND UNINITIALIZED FIELDS ARE
127 RESERVED FOR FUTURE USE AND
SHOULD BE ZERD. HL = HASH LIST.

Prepared Object Code

SL File Fornat (Cont.)

REEORD <--- REFERENCE TABLE POINTERS




Prepared Object Code Prapared Object Code

Storage Ngnsagngnt Yypical Directory Entry
;&ans;aci IS NMAWAGED IN TERMS OF 128 WORD BLOCKS (1 BLOCK PER 128 WORD 0 1 2 3 4 5 65 7 8 9 10 11 12 13 14 15
) ey e | CHAR 1

FREE SPACE (BLOCKS) IS RCCOUNTED FOR IN R BIT MAP, WHICH IS PARTITIONED INTO
RECORDS (2K BLOCKS PER SECTION). R O INDICRTES THAT R BLOCK IS USED; A 1
INDICATES THAT IT IS FREE.

FILE SPACE IS ALSO PRRTITIONED INTQ 2043 RECORD SECTIONS (16 WAX. SECTIONS,

2K BLOCKS PER SECTION 1 HAP PER SECTION). THE NUMBER OF SECTIONS IN A FILE CHAR NC Vittnitii it
IS5 NS=(FL + 2047) & LSR(7). THE FIRST NS RECORDS FOLLOMING RECORDS 0, 1
(RECORDS 2 TO NS+1) RRE RESERVED FOR THE SECTION MRPS. STT # | SEG #
IF THE SECTION WAPS SPECIFY MORE SPRCE THAN IS POTENTIALLY AVAILABLE, THOSE | NP | [x}
RECORDS BEYOND FLIMIT ARE MARKED AS "USED". W
ntry Point Di 0! PARN 1
| HL Jesm===3] LINK  [->==-->| LINK E->----> 0 =
USED USED ‘ USED ! PARN NP
| |
| | LC is (0:2)...Leavel of Checking
Hi N HHIIT 0 = No checking
i HHnin 1 1 >= Check for procedure type

2 >= Check for ¥ paraneters
3 >= Check for paraneter type
NP is (2:6) is ¥ paraneters
THE DIRECTORY IS PARTITIONED INTO 95 HASH LISTS (SAME HASH FUNCTION RS USL);

ERCH HASH LIST IS A LINKED LIST OF RECORDS. P - 0= Not pernanently allocated
' 1= Pernanently allocated
EACH RECORD CONTRINS A SUCCESSOR LINK (RECORD #) RND R USED SPACE COUNT. R
LINK OF O TERMINATES A LIST. MHEN A RECORD IS VOID OF ENTRIES (USED=2), ITS U - Uncallable bit - set if entry
SPACE IS RETURNED TO THE FREE STORRGE ARER. point is uncallable.
THE HASH LIST HERD POIKTERS (HL IN THE DIRGRAM ABOVE) RRE IN RECORD O WORDS
%41 10 x17
6.01.00 6.01.00
10- 13 10- 14
Prepared Object Code Prepared Object Code
Code Segrient Linkage Structure Code_Segnent Structure (Cont.
.................. 012345678 15
SR B B B
CODE SEGHENT
STT NAP ARRAY
CODE SEGMENT
EXTERNAL LIST
EACH CODE SEGMENT OCCUPIES AN IWTEGRAL NUMBER OF RECORDS. THIS BLOCK OF
INFORNATION CAN BE SUBDIVIDED INTO THREE TABLES: THE CODE SEGMENT PROPER, AN
STT SEGMENT NMAP RRRAY, AND AN EXTERNAL LIST. STT MRP ARRAY
STT MAP RRRAY SI/I/1/] HC | CHAR. 1 | S - SATISFIED BIT - SET IF EXTERNAL

------------------------- IS SATISFIED WITHIN SL
A 1 BYTE X 256 BYTE ARRAY. IT TS INDEKED BY STT NUMBER AND RETURNS (IF THE .

STT CORRESPONDS TO AN EXTERNAL OF THE SEGNENT) THE SEGMENT NUNBER OF THE
EXTERNAL AND 255 OTHERWISE. THIS ARRAY IS USED WHENEVER THE SEGMENT IS
LOADED AND IS UPDATED MHENEVER THE SL IS BOUND BY THE SEGMENTER. | Jes-essececoccomcccceeae

EXTERNAL LIST STT# | SEG. #
A SYMBOLIC LIST OF THE EXTERNALS OF THE SEGRENT. ERCH ENTRY CONTRINS Pl N ] CN
INFORMATION ABOUT THE EXTERNAL: PARAMETER CHECKING LEVEL AMD PARRMETER | = [=—-==-ecceccmccccocccoaee
HATCHING INFORMATION, AND THE SEGMENT NUMBER AND STT NUMBER IF THE EXTERNAL ™
IS SATISFIED WITHIN THESL.  |emeeecccem—c——aecemeenae |

PARHN. 1

PARK. NP

----------- 6"- EXTERNAL LIST TERMINRTOR
6.01.00 6.01.00

10- 15 10- 16




Reference Table Structure

Prepared Object Code

FOR ERCH SEGMENT THERE IS R REFEREWCE TABLE ENTRY OF 32 WORDS. THE REFERENCE
TABLE ERTRIES ARE PRCKED FOUR TO R RECORD. THE RECORDS CONTAINING THE
REFERENCE TRBLE ENTRIES ARE LISTED IN RECORD 1.
REFERENCE TABLE ENTRY N IS REC 1 (N.(0 : 14)); THE FIRST WORD OF THE ENTRY IS
REFTAB (N.(14 : 2) & LSL (5)).

WHEN £ SEGMENT IS DELETED, THE REFERENCE TRBLE ENTRY CORRESPONDING 70 THE
SEGHMENT IS RELERSED. THESE FREE ENTRIES ARE LINKED TOGETHER IN A LIST; THE
SEGHMENT # IS USED RS R LINK AND IS PLACED IN THE FIRST WORD OF THE ENTRY.

WHEN A SEGHENT IS RDDED IT IS ASSIGWED R SEGMENT NUMBER (O LESS THAN/EQUAL T0
N LESS THAN/EQURL TO 254); THE NUMBER IS THAT OF THE FIRST FREE REFERENCE
TRBLE ENTRY, OR, IF NONE ARE FREE, THE REXT AVAILABLE REFERENCE TABLE ENTRY
(CRUSING SPACE ALLOCATION FOR THE ENTRY).

6.01.00
10- 17

THE RECORD CONTAINING

Prepared Object Code

Reference Tab.

256 Naxinun Entrie

TYPICAL ENTRY

DREC. 1 R.T. REC. olilzlslq 56789 15
...................... -|-1-1- -l. B I B P
{ RL ;--»I E ;--> PIN| SEGHENT LENGTH

[ 0

I -------- { I----E ----- ; SEGHENT ADDRESS (REC. #)

I } I 1 g # REC’S FOR SEG. & EXTN. LIST
{ . i : Ez ; FiSi/ifIAICIXI/i/] # ENTRY PTS
|--mmmme [ | SAPNAP
| RL | | E |
I 63 1 | 3 SASI
(FILE REC1) (1 SECTOR) TiK|
SEG. NAME -16 BYTE ARRRY SI LEWGTH

UITH NO CHARAC-
TER COUKT AND
TRAILING BLANKS
ADDED.
SEGMENT NAME
REF.MAP -256 BIT ARRAY
(INDEXED BY SEGH);
BIT SET IF SEG IS
REFERENCED DIRECT-
LY OR IMDIRECTLY.
F  SEGMENT DELETED
S EXTERNAL SATISFIED
A PERMANENTLY ALLOCATED
€ CORE RESIDENT SEGMENT
X MPE SEGRENT
P PRIV.INST. IN SEGMENT REFERENCED SEGMENTS
N SLSEGFLAG BIT NAP
T PRICH FLAG
K CHECKSUM FLRG
SLSEGF LAG:
=0 => SEG STT IS IN
OLD FORMAT
=1 => SEG ST IS IN
NEW FORMAT --
EXTENDED CSTS
6.01.00
10~ 18

Patch frea

NANE

Code_Segment With Patch frea

8-WORD SEGNMENT NAME

1-HORD UNUSED
1-H0RD CHECKSUN
2-UORD PREP TINE

1-WORD PATCH AREA LENGTH

6.01.00
10- 19

Prepared Object Code

Prepared Object Code

PHAP_Infornation

NOTE : n = PTTL - 2

PMAP TYPE TABLE

RCTUAL PHAP DATUN

TYPE TABLE LENGTH
LENGTH OF PHAP RECORD TYPE O
LENGTH OF PNMAP RECORD TYPE 1

LENGTH OF PHAP RECORD TYPE n

5.01.00
10- 2




AP Records

Type O Sagnant PHRP Record
0123456789012345
O NC | chart

char NC VN
STT LEN | SEG Nun
SEG LENGTH

| |
| |
| |
I ]
! |
I |
| I
| |
i |
! |
| |

Type 1 Procedure PNAP Record
0123456789%012345
1] NC | chart

.

char NC Wi
WAL 111
SA OF CODE
CODE LENGTH
PRIMARY ENTRY POINT RODR
C0BOL TOOL 60X ID
LIRK

TOOL BOX PROCEDURE ID

6.01.00
10- 21

Preparad Object Code

Prepared Object Code

Type 2 Secondary Entry PMAP Record
0123456789012345
2l NC | chart

char N Vit

BT T
SECONDARY ENTRY POINT RDDR
NUNBER OF ENTRY POINTS

H : HIDDEN ENTRY FLAG

6.01.00
10- 22




Loader
CHAPTER 11 LORDER

NPE_Loader

The loader is a systen process which uill do loads sequentially. If a process
needs code to be loaded, it will get the load process’ SIR, fill loader conm-
nunication table, and then awake the loader. Upon completion, the loader will
return its status through the loader connunication table, and then activate
the waiting process.

Loader Segnent Table Overview

Loader Segrent Table consists of tuo DST’s. The main one is DST X22 (iST).
The other DST (XLST) has its DST number stored in SYSGLOB %226.

LST Overvieu
DB | I
PRINARY DB ARERA
DB+2 -->
LORDER COMMUNICATION
A8 }
DB+7 -->| |
SBUF (128 words)
0B+ -->

6.01.00
1-1

Loader

XLST Overiew

The above DST's has exactly the same primary DB area so that directory entry
handling procedures can be used on both DST’S. XLST ig the ST extension and
is used to store the extension entry only. Uhen an extension entry is
needed, it is copied into the LST to elininate frequent EXCHRHGEDB. Note that
XLST is capable for any types of entries. It is used for extension entry only
for now. Rlso, some of the primary DB’s in the XLST are not used. They are
there just for the consistency.

Loader

Loader Segnent Table Prinary DB

o em | 1
T 1

o  ewr )

i e 2

o ewe 2

si ez )

s s 2

A essF

w0 st

s

w2«

w s

W o, N
5w T

ENTPn : POINTERS POINT TO THE CURRENT ACCESSED ENTRY.

SBUF : UTILITY BUFFER. USUALLY CONTRINS PROGRAM FILE RECORD
O INFORMATION.

SI ST : UTILITY DB RELATIVE VARIABLES.

HDFULINKs : HEAD OF FORWARD LINK FOR ERCH TYPE.

HDBKLINKs : HERD OF BACKWARD LINK FOR ERCH TYPE.

6.01.00
11-3

Loader

Directory Entries

Q] 1] 2§ 3§ 4] 51 8] 7] 8] SitGi11]12]13{%3|15

o o o o o o I B R Y =)

FORWARD LINK

BACKHARD LINK

LENGTH

| 0
GRRBAGE

0] 11 2| 3] 41 5| 6| 7| 8| 9[10]11]12{13]14{15
B o o o o s B Py T (14 CP)

FORWARD LINK
BACKWARD LINK

LENGTH

| 1
FILE DISC RDDRESS

FILE PV INFO

# ALLOCATED SEG | # SEGLIST ENTRIES

SEG RRRRY ( 16 WORDS }

LOG SEG KUMBER 1 1R ICIx In
REFERENCE COUNT
PHYSICAL CST HUNBER

SEGLIST RRRAY
3 HORD ENTRY
PER ALLOCATED
SL SEG

~———

6.01.00
1-4




pJ ntr;

0] 11 21 31 4] 5] &} 7| 8] BHOIHI‘IZ 13]14]18

Loadar

Loader

Directory Entrigs (Cont.)

’ 213 ‘l 58 6| 7] 8| 9|10|H||2I13|14|15

me]m=lonloelmn]=nf=n|-r|ee]mm]en]an|on]|==]-=|-=]  PROGRAM - --I-- welemfom|me]ac]unfrmfan]|enfan]enfem]  LORDING(3)
FILE (2)
BACKUARD LINK BACKUARD LINK
LENGTH LENGTH
[BLE] (8] | H P | 3
FILE DISC ADDRESS FILE DISC AODRESS
€ST BLOCK INOEX
SEGMAP DST
# PROCESS SHARING
¥ SEG IN PROGRAM FILE |  # SLINFO ARER
PV FILE INFO 0| 1] 2| 3] 4| 5] 6] 7| 8] 9110]11]12]13]14]15
-=I--1-=I--{-=|-=]==}-=]--1----1--1--1--1--]--]  WAITER(4)
TRACE EXTERNAL PLABEL \
SL SEARCH SEQUENCE l BACKWARD LINK
SL FILE DISC RDDRESS | SL INFO RRER LENGTH
> 19 WORD PER
I EACH SL FILE P | 4
LIB SEG ARRAY (16 WORDS) } FILE DISC ADDRESS
: WAITING PIN
: UNUSED
- \
PSEGNAP SIZE }
L18 L0G SEG | SL INFO INDEX |
| PSEGHAP
LIB LOG SEG | SL INFO INDEX inmv
| | =
I LIB LOG SEG | SL INFO INDEX {/
6.01.00 6.01,00
1-5 1-6
Loader Loader
Directory Entries (Cont.) ries nt.
ol 11 2| 3] 4 5| 6] 7| & sl1op112}13]1415 of 1§ 2] 3| 4f 5| $| 71 8| 9‘10!11012“3[14!15
==l=sleml==l-<l== ==} =< == ]~=]=-=-]--)=-|--]--]  LOADED(S) ==l==fe=l-ml==l==)==|-=]==|-=]--}-= |-~} ==}--|--]  EXTENSION(7)
BACKUARD LINK BACKUARD LINK
LENGTH LENGTH
L | 5 [ ] ?
FILE DISC RDDRESS PIN
EXTENSION ID
LORD PROCESS STATUS
LOADPROC COUNT(LORDPROC)/LOG SEGH(RLLOCRTEPROC)
PLRBEL
ol 11 2] 3] 4] 5] 6| 7| 8] 9f10f11{12}13]14}15 # CHAR IN NAME i
==l==l=si-=l-=]==l==f--1==|--]--|--|--|--1--]--] SHARER(E) | = [eeeeccccmcccemeccceeoes ]
PROCEOURE NAME
BACKUARD LINK
LENGTH | # SL INFO AREA
P | 6
FIN

FILE DISC ADDRESS

6.01.00
1.7

SL INFO ARER (19 WORDS PER SL INFO ENTRY)

HCSTREFSIZE
N | NCSTIDK(1)
| - |
NI | NCSTIDK(n) I
[
6.01.00

11- 8

\
!
i NCSTREF ARRAY
I
/




Loader Loader
Directory Entries (Cont. Loader. Cache
of 11 2| 3] 4 5] 8] 7| 8] 9[10]11]12{13]14[15 SYGLOB extension area + X72 contains DST number of cache
“=|-=|-=f=={-=]-=]--]-~|-=]-=|==]-=]-={==|=-|-=]  LORDPROC BUCKETSIZE = X52
FORWARD LIHK MRSTER(8)
Cache Data Segnent Fornat
BRCKURRD LINK
LENGTH 0l |
1] HIT COUNTER |
| 2 ittt e
2|
PIN 34 HISS COUHTER i
# SLID ENTRIES | # ACTIVE LOADPROCS 4| BUCKET © |
4+ BUCKETSIZE | BUCKET1 |
| EXT IDX TRBLE (16 WORDS) | eemmmecceemeceeeeeecemeeee
{ I .
NCST I0X TRABLE (16 WORDS) S —
4+94% BUCKETSIZE |
| BUCKET 94 |
SLID(1) \i 4+95% BUCKETSIZE -1 |
| REFERENCED
> SL ARRAY
I Bucket Fornat
SLIB(n) 2 T
0| Length of |
| 8NCST LOGSEG SIZE | SLIR1 #1 |
1 | SLOIR 1 | Most recently referenced systen SL
\ | directory entry fron this SL directory
LOG SEG # | SLID INDEX(1) | | — | bucket
| | LENGTH OF {
REFERENCE COUNT I | SLWIR2 + 1 i
| NCST LOGSEG | SLDIR 2 | Second nost recently referenced entry
>RRRRY | emeememmeemeeeees
| 2 HORDS PER .
| ENTRY .
LOG SEG # | SLID INDEX(n) |
| | LENGTH OF |
REFERENCE COUNT } | SLDIRN + 1 i
BUCKET| SLDIRN { Nth nost recently referenced entry;if
S ] B | not complete then indicates end of
bucket
A1l bucket words are initialized to BUCKETSIZE +1, indicating
no entries,
6.01.00 G.01.00
1-9 1- 10
Loader Loader
Loader Connunication Table (LCT) LCT (Cont.)

Forn Inconing to Loader {Load/Rllocate Progran)

0| 1] 2| 3| 4] 5| 8] 7] 8| 9l10|11]12]13]14]15

| U8B | #[w] L| II///////I///,;III//I/I//

- o
[=)
=
=4

DISC ADDRESS ChD=]oader cnd
0=load prgn
1=load proc
2=alloc prog
3=alloc proc

LIB=library
search
0=3Y$

UNUSED 1=PUB

2=GROUP

ST TR S R )

w 00 -~

N=NONPRIV MODE
LD=LORD DOHAIN
i L=L0R0 HAP REQ.

1 WAITER PCB INDEX
12 |BRIIAIPNH| II‘IR} |DS|PH| USER CRPRBILITY
1--1

15 NANE

18 ACCOUNT
19 NANE

2 PV IKFO

6.01.00
1"-1

forn Inconing to iwader {iocad/Rliocate Procedure}

0: 1} 2% 3= 4] 5] 6| 7| 8| S10[11[12[13[14[15
o | cup | LIB | MOl LI {/2/711104171HE1HTEEH
1 1
|
2 EXTERSION ID
3 # CHAR IN RANE | ChD=loader cnd
----------------------- | 0=1o0ad prgn
4 1=1o0ad proc
2=alloc prog
5 alloc proc
LIB=library
6 PROCEDURE NRME search
0=57§
7 1=PUB
2=GROUP
8
9 N=NONPRIV HODE
LD=LORD DOMAIN
10 L=LORD MAP REQ.
1" WAITER PCB INDEX
12 IBRIIEIPHI |NR| IDSIPH USER CAPRBILITY
R il bt Bt B Bt I==1--1--1--
13
14 GROUP
15 HAME
16
17
18 RCCOUNT
19 NRNE
20
21 PV INFO
6.01.00
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Loader Loader
AET (Cont.) Lonical Seantnt Yranafom Table (LSTD)
When a procass refarsnces any user SL sagnents, these segnents are looxfgnd
Forn Resurned (No Error) logical segmant numbars if the new napping ucode is running. The
provides & nap napping these logical segments into their ph xcal sagnent
nunbers and having true STT's for the nappad segnents. The LST 3 created by
LORDER duran? tht load tine. It occupies an DST and the DST nunb'r is stored
O |n [WF] STARTING SEGMENT NUMBER in PCB(15). If no ueer SL segnant is referenced, the LSTT will not be needed,
] . hence it uill not be created.
The new napring nicrocode depends on the existence of the LSTT for getting
2 LORD MAP FLRG the physica, oesncnt nunber for a napped segrent. So the LSTT has to be in-
cluded in process’ locality list if there is an LSTT. Dispatcher will then
3 LDEV bring the LSTT in before the process can be run. Also the bank and address
| for the LSTT belonging to the current running process are stored in sysglob
4 DISC cells ( %221 and X222 ) during the launch tine by the dispatcher. These cells
are used by nicrocode for fast accessing the LSTT.
5 ADDRESS
€ TRACE LABEL (IF TRACE)
Forn Returned {Error Occurred
4 = FILE SYSTEM ERROR # }
1 = LORDER ERROR ¥ {
6.01.00 6.01.00
1-13 1- 14
Loader
nt Trg A1 i
| # of Logical Segnents I
| Length of LSTT |
| Physical Segnent # | - .
+ ical seg
«=- | Pointer to STT list
| Physical Segnent # |
+ Logical seg 2

Pointer to STT list

—_——

Physical Segrent #

e |

Pointer to STT list

i SIT# | SEG# l
N STTE | Sk |
| |
| |
nl STT # 1 SEGW |
- Total STT’s for this seg |
| . |
| . |
| . |
Inj sTT N | SEG# |
nl STTw | SEGW |
| |
| |
In| stT W | SEG# |

m——) l

Total STT's for this seg

Logical seg n
(Max 255)

$T1°s for logical
segnent 1
(if needed)

STT's for logical
segnent n
(if needed)




Private Volumes/Serial Disc

Private Volunes/Serial Disc

HAPTER 12 _PRIVAT HE ERIR WIAB (Cont.)
Nounted Volune Table (MVTAB)
DST =53 =X65 0|1 [cyel | Dircsize/32 0
SIR =27 =X33
1} hvol | nvol | ucnt 1
111111
011:2:3]4:5:6(7:8:9]0:1:2|3:4:5 2 1dey |  DIRBRSE 2 naster volune
................ of volume set
0] entry size nax entries | 0 3 of voluwe set 3 is on this ldev
1] # of nounted volune sets 1 4 generation nunber 4
2 ldev :  DIRBASE 2 naster volume of 5 ldev YTABX 5 |
- o -l SYS VS is aluays |- vol entry O |-~ entry 1
3 of SYSTEM volune set 3 1ldev = 1. 6 dbris : vent 6 | (double) (IVTABR = 1}
4 [ 4
5 0 5
~= entry 0
(IVTABK = 0) —
13 ldev VTABX 23 |
1- vol entry 7
0141111141111 vent 24 | (double)
17 0 21
18 ] 22
19 0 23
b ] 24
I
|
|
|
|
{-- entry n-1
i (INTABX = n-1)
}
6.01.00 6.01.00
12-1 12- 2
Private Volunes/Serial Disc Private Yolumes/Serial Disc
M/TAB (Cont.) Private Yolume User Table (PVUSER)
DST =54 =%66
SIR =29 =x3%5
111141
011 leycl | Dircsize/32 0 011:2:314:5:617:8:3(0:1:2]3:4:5
1] hvol | nvel | uent 1 [ table size (words) [
2 ldev : DIRBASE 2 1 # of entries 1
3 of volune set 3 2|bitriask of MVTABX’s represented| 2
-- table head
4 generation nurber 4 $3| naximum table size ( words } 3 (5 words)
s ldev : VIABX 5 | 4 available pointer 4
|- vol entry 0 |-- entry n
6 dbrs H vent 6 | (double) (MVTRBX = n) op Hask IVTRBY
nax users
# pins ~ entry head
(5 words)
— current size of entry
19 ldev : VIRBX 23 |
|- vol entry 7 $ PY flags jop
DU/1HHHINTT vent 2 | (double) ———-
- vnask
cycl - cyclical volune index
(local ¥TRBX) for disc pin
space sllocation
user bind count
hvol - highest {ordinal) volume
index {volune index being the user nount count
volune set’s local vmaxg of a
nounted nenber of the volume systen bind count - user entry 1
set{class).
systen nount count
nvol - # of volumes nounted for the
volune set(class). bind nanes count
ucnt - # of users having mounted DST & of hind nares segrent
the volune set. —-
vrask
dbns - directory bit nap size
(sectors). pin
-- volume set
vent - B of users having nounted user bind count entry 1
the volune. (TRBX = j)
user nount count
systen bind count - user entry 2
systen nount count
6.01.00 6.01.00
12- 3 12- 4




BYURER (Cont,)

bind nanss count

DST # of bind nanes segnent

Private Volumes/Serial Disc

Private Volunes/Sarisl Dlec

Rind Nenes Dats Seargnt
(Created and nanaged via PVUSER Table)

111111
0]1:2:314:5:617:8:9]0:1:2]3:4:5

0 nax segnent length 0
vitask 1 current segnent length 1
pin 2 0 2
user bind count
-= entry 0
user mount count
systen bind count - user entry n
systen mount count
bind nanes count 8 0 10
DST # of bind nanes segnent 0 bind count ]
1 1
- GROUP -
2 2
- NANE -
3 3
op nask : VTRBX 4 4 -- entry 1
] H
-- volune set - RCCOUNT -
entry n 6 6
(IVTRBX = k) - NARNE -
7 ?
] 10
]
v
2
i
1
]
b
1
[
6.01.00 6.01.00
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Private Volumas/Serial Disc Private Volumes/Serial Disc
Bing Hanes Dats Seanent (Cont.) L¢ 1 n
Data Record Format
The prinary purpose of the Serial Disc Interface (SDISC) is to adapt the
undefined length transfers characteristic of nagnetic tape to the fixed-
0 bind count 0 length environnent of a disc or cartridge tape (CTAPE). To accomplish this,
data is buffered within SDISC. The buffer is an integral nunber of sectors
1 1 (blocks for the CTAPE) long. Files aluays start on a sector boundary, but
- GROUP data records uithin files nay start anyuhere and straddle sector boundaries.
2 ane 2 R record in the buffer is structured as follous:
- L]
3 3
¢ : =TT Y
-- entry n engtl ata engtl
5 s i | (bytes) ! | (bytes) |
- RCCOUNT
13 6 The record length is aluays a one-uord positive byte count which includes
- NRNE only the data portion of the record, not the length uwords thenselves, Records
7 7 uithin » file night be stored on the disc as follows:
] 10 $ree emeee
VRUZIUIRHIIIIII TN ’I‘
a
v VHITTHI RO RU LI !
a + + + [ Sector N-1
i 1IN N R RL 1L I
: Vit iiint i v
1 |10 RULRU I ‘I‘
M et
VI RO RU IR |
Sector N
VLT RU D RL }
VTN v
I RUDRL ... |
The reason for the trailing byte count is to inplenent an easy uay to
backspace records.
6.01.00 6.01.00
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Private Volunes/Serial Disc

End of File Fornat

Since files aluays start on a sector boundary, it follows that they also
end on one. End of files consist of a 0 record length and 0-fill to the end
the current sector as follous:

L1181 E81EET1E114041740T RURL /]

VT T T T

\/F11170F RURL J11E1411E1111T 1 Sector N
+

|
VI RUT O I
e -4

|
I‘ Zero fill |

In addition, an End-of-File entry is nade in the Gap Table, so that files may
be skipped by scanning Gap Jable entries instead of serially scanning the
data area. The Gap Table 1s described a few pages from now.

6.01.00
12- 9

Private Volunes/Serial Disc

Contiguous Block Fornat

A serial disc, if it can do everything a magnetic tape can do, must also be
a cold-load device. This neans that machine microcode must be able to read a
bootstrap channel progran and the resident segnents of INITIRL from the disc
into nenory. The nicrocode and channel prograns cannot deal with the record
length words which surround standard data records, so for them ue have a
structure, called a CONTIGUOUS BLOCK, which has the data without the length
words. Infornation as to the lemgth of each contiguous block tust therefore
be kept elseuhere, so there are Gap Table entries uhich hold the beginning
and ending sector addresses of each contiguous block. This implies that each
block nust begin and end on a sector boundary. In this wmay they are sinilar
to data files. To set contiguous blocks off from nornal data, and to reach a
sector boundary, a reccrd length and fill character = Z177777 is used, as
follows:

Previous records /////,

Hiti il
HHHHEHHEHEEN
+ +

Hole Fornat

Holes on the serial disc have the same format as contiguous blecks (that
is, they start and end on sector boundaries with -1 fill characters as
required). Starting with MPE version G.00.00, holes are obsolete and SDISC
uill not generate then. Houever, code has been left in SDISC to process any
holes found on serial discs uritten with earlier versions of SDISC. Further
details nay be found in the Serial Disc INS.

6.01.00
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Private Volunes/Serial Disc

Gap Table format

The Gap Table is a four-word header followed by a series of two-ucrd device
address entries. R pernanent copy lives on the device, starting in sector 4,
uhile a working copy lives in nain memory. The copy in memory is posted to
the disc only when a backspace or reuind operation occurs after writing (in
other words, when the copy in nain nemory has changed). The length of the
Gap Table is device-dependent according to the table below:

Device Hunber of sectors (or CTAPE blocks)
HP7920 44

HP7925 106

HP7933/35 219 {250 for 6.00.00 and later releases.)

HP7902/9895 26
HPS110/HP9144 4 blocks ("S" cartridge)
HP9110/HPI144 15 blocks ("L" cartridge)

The Gap Table looks like this:

sector addr of load point |\

0|
1 unused \
2 unused | /-Gap Table header
3 unused 17
4| type | |
e +  Sector address % Entry (two words)
2
6| type | |

I ------ + Sector address I Entry (two uords)
7

The type field is bits Q, 1 and 2 of the first word. The eight possible
types are:

0. End of File. The associated sector address contains one or more end. of
file fill characters (0) to fill out that sector. In the worst case (the
previous record ended exactly at the end of the previous sector), the end
of file sector contains all zeros.

1. End of data. The associated sector address is the last address of valid
data plus 1, in other uwords, the next available address. In practice,
such an entry is usually preceded by an end-of-file entry, since the EOD
entry is written when you stop uriting, and the file systen will not let
you backspace or rewind after writing without sending a Mrite End of
File. An EOD entry is also written at the beginning of the Gap Table
uhen new (unuritten) media is inserted. This prevents erroneous reading
of blank nedia.

6.01.00
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2. Beginning of Hole. The starting address of a “defective" area of the
disc. Usually on a track boundary, but may be in mid-track if a con-
tiguous block uwas being uritten when the “defect" was encountered.
Obsolete, starting uith APE version G.00.00.

3. End of Hole. The corresponding ending address of the "defective" area.
Rluays at a track boundary. Obsolete, starting uith WPE version G.00.00.

4. Beginning of (contiguous) Block. The starting address of a contiguous
block, exclusive of the -1 fill characters uhich nay have been required
to get us to a sector boundary. Unlike the End of File fill characters,
there need not be any -1 characters if the previous record or contiguocus
block (uith or without the trailing length word) ended exactly on a sec-
tor boundary.

6. End of (contiguous) Block, The address of the last sector containing
contiguous block data. The sector may also contain -1 fill characters to
get us to a sector boundary, but as with the beginning of block they are
not required if the contiguous block ends exactly on a sector boundary.

6. End of Tape mark. The sector address of the sinulated End of Tape
reflector. This type is now wuritten only to floppy discs for use by
INITIAL’s serial disc interface. When read by MPE’s SDISC, it will be
skipped no matter what device it is found on. This ensures compatibility
with older serial discs.

7. End of Gap Table. No associated sector address. If you hit this while
scanning the Gap Table, you’ve gone too far. In practice, this type is
created whenever the Gap Table is cleared, by the simple device of in-
itializing the table to -1.

6.01.00
12- 12




Private Volunes/Seriel Disc
$0ISC Extes Daty Swanents

With insignificant exceptions, SDISC operates entirely in split-stack nmode,
that is, using an axtra data segnent for its working storage. Starting with
1WPE version (.00.00, thers are tuo additional data segnants used as no-uait
data buffers. For the most part, our discussion hers is restricted to the
nri?iml data segnant, now used only for variables, the Gap Table, and data
buffer nanagenent.

The working storage extra data segrent (XDS) is usually acquired by the ex-
ternal procedure ALLOCATE when the serial disc device is first assigned to &
usar a8 part of an FOPEN., The external procedurs DERLLOCATE nakes the XDS
auay as part of its processing of the final FCLOSE against the device.
systen progran PYPROC may also acquire and release an KDS so that the tape
lsbel routines in LABSEG nay also use SDISC for their work when DEVRE!
processes a device on-line interrupt. SDISC allocates the tuo data buffer
segrients as they are needed, then deallocates then as part of the Device
Close processing.

In addition to the Gap Table already described, the XDS contains SDISC's

lobal storage area, including the data buffer nmanagenent areas
BUFFER’INFO), and a snall buffer {called WORKTRBLE). WORKTABLE holds the
contents of the Serial Disc label sector when SDISC reads it in as part of
its self-configuration. It also hold the Defective Tracks Table (MRC fanily
discs) or Defective Sector Table (CS80 discs) while reassigning suspect or
deleted tracks.

The three arrays in the XDS (MORKTRBLE, BUFFER’INFO and GPT (Gap Table))
are all dynanically configured by SDISC as vanilla indirect arrays, such as
night have been constructed by SPL. This is done by declaring the array
nane; as pointers, then inserting appropriately conputed element-0 addresses
in then.

1 | miniosete 3126
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10 | Voluns Fatal Error

. .

poan
| SDISC global vardi-
| ables, including|

array pointers,

frenamnsenensanannnd

If TRUE, disables SDISC until a meu volume
is nounted,

Max size of our KDS, s0 we can
chack that it's big snough.

Length is 512 words.

Length is calculated as
MAX’ NUM’ BUFFERS (currently 2) *
INFO’ENTRY’SIZE (currently 8).

Length varies uith device, and is
calculated by SDISC as part of its
self-configuration.

T
The extra data segment is organized as follows: R
B
i +  These tuelve words are reserved L
0 | HORDSPERSECTR for use by ALLOCRTE when the data E
e e e e s segnent is created. Houever, AL- $ommenrermemrne e +
1 | SECTORSPERTRAK LOCATE only stuffs the last five
.......... of then. He fill the first seven
2 | STARTRDDRESS (BOT)| ourselves with infornation ue get
.......... fron the label sector.
3 | EOTSECTR (disc
address of sinu-
4 | lated end of tape)
5 |'EODSECTR (last
sector of disc) Sinulates tape runoff.
6
7 | JUSTALLOCATED ~ [ Tells us to initialize SDISC
.......... paraneters to BOT if true.
8 | HRITE RING Sinulation of tape urite ring.
9 | FATRLERROR Disables SDISC perrianently uhen true.
6.01.00 6.01.00
12- 13 12- 14
Private Volures/Serial Disc
rial Disc Orqanization
The disc is organized as follous:
Fmmemcmmmeem e ————— +
| Label sector | O See expanded vieu in Chapter 3.
b ———————
| DTT/DSCT | 1 DTT (MAC Family) or DSCT (CS80).
e ————— +
| Cold load | 2 HP-IB cold load channel prog.
e — e —— +
| Soft dunp | 3 SOFTDUMP channel progran. e
mmm e ———— +
|I Gap Table | 4 to STARTADDRESS - 1.
[ |
................... +
E Data |  STARTADDRESS
. | .
| | .
| | to
loeeie e oo e | .
: B { EQTSECTR
} ...... A = o
| Last data sector |  EGDSECTR
....................
6.01.00
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I/8 I/0
CHAPTER 13 1/0 Device Reference Table (ORT)
I/C Tabie Linkage
>/ LOGICAL \ I/D TRBLE LINKAGE
\ DEVICE [ ~---e-eceeeceeee- HP-IB Systens
RBS
g | Bank of DRT |
|
9 | Offset of DRT in Bank { |
|
I
ORT ENTRY ON /33, /44 i
|
! SIo0P I e |
i 081 |
| |
| | PI |
| | |
| { Channel Flags |
| Iog*
| ..........
----->| FLAGS | SIOP - absolute address of SI0 progran
---------- PI - interrupt handler plabel
| Iogp | DBI - this is the absolute address of the ILT
---------- i {LDEV |
| |
|SIOP | Q # |
A | |SIZE | |
[ TR R I l
| | T +UNIT
| | j DITP l<====
......................
--=====3] ILTP |
* DRQ for disc requests | i
- - 6.01.00
13- 2
6.01.00
13-1
1/0 I/
Briver linkage Table (DLT) Logical-T,-Paysical Device Table (LPOT)
345 6 7 8 9101112131415 0sT

e e B B B o o e B I o
|OF INCICR]| 10 [uTYP
0 QUEUE NUMBER |  (SEE BELOW) DPROC
1 HONITOR PLABEL DRNTR
2 INITIRTOR PLABEL DINIT
3 CONMPLETOR PLRBEL bcone
4 INTERRUPT PLABEL DINTP
§ DIT SIZE | DEVICE TYPE DTYPE
6 CS DRIVER EDITOR PLABEL
7 INITIRLIZATION PLRBEL

There is one DLT for each type of driver. A pointer in the DIT allows
different devices on a controller to have different drivers and
interrupt handlers.

DPROC. QHUNB - This Field contains the If0 process request queue
nunber for type 2 drivers. Zero for all other types.
.{8:1).DRVRFRZR - Driver code frozen. Set by MAM when then the driver
(0F) code segnent has been nade present and frozen fron a
request fron SIOD.
.(9:1).ﬂﬂ:§RRORC— MAM Error on Code Makepresent

.(10:1).CORERES - If set both initiator and conpletor code are core

resident.
.{14:2).DRVRTYPE- DRIVER/MONITOR TYPE
(nTVP) ¢ - not used
1 - driver can be executed on any stack
2 - driver can be executed in the user process or
in the I/0 process identified by IDNUMB
3 - run only in process whose PCB nunber is in
1DNUNB
DNNTR - I/0 NMonitor Plabel.
DINIT - Driver Initiator Procedure Plabel.

DCOMP - Driver Conpletor Procedure Plabel.

DINTP - Special interrupt handler Plabel. This procedure is called
by GIP if ISPEC is set DFLAG. MNo other action is taken by
GIP except to set the Interrupt Status in DSTAT.

DTYPE.DITSIZE - The length of the DIT in words for this driver.

6.01.00
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13 {= x15;
SIR= 9 (=2x11)
The LPOT has several fields which describe the state of a device. Some of
these fields have the same neaning for all devices. Others are device depen-
dent. All are described below.

There are tuo types of devices represented in the LPDT: real devices and vir-
tual devices. R real device is one which has been configured into the systen
and is capable of perforning input and/or output. R virtual device sinulates
sone of the properties of a real device (for example a spooled line printer
or an IKP}, but there is no physical I/0 involved. The tuo main uses for vir-
tual devices are for OPEN spooled devicefiles and certain comnunication
devices (such as INP’s).

A given virtual device entry is in use only while the devicefile it
represents is open. Hhen the file is FCLOSEd, the entry becones available for
another virtual device. This is the reason for the SYSDUMP/IRITIAL con-
figurator question MAX # OF OPEN SPOOLFILES--it needs to knou hou many vir-
tual device entries to allocate to the LPOT (and to the LDT).

Entries in the LPDT are ordered by logical device number. The first word ad-
dress of a real device entry is obtained by nultiplying the LDN by the entry
size. Except for the Oth entry, entries for uhich no logical device is con-
figured on a given systen are used for virtual device entries. Rny remaining
virtual device entries follow the last real device entry.

£.01.00
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fntre 0
3465 67 8 9101112131418
L e e T T P Pt ey BT B A B B
Nunbar of sntries in table
1] Entry size « 4 |
2| DEVREC sarvice request count {
|

SUIHTHITINITHEI i 1

Discussion:
Hord 2 is incramented by & dovice driver uhenever it sets the Device
Ounership State field (below) to 2 (Service Requested). DEVREC decrements the
count for each interrupt it services until the count reaches 0, at which tine
DEVREC hibernates.

-= CRUTION --

Device drivers must lock this table by DIS-
ABLE/ENRBLEing, -NOT- by trying to acquire
the LPDT SIR.

Iypical En Virtual Devic

234567 8 910112131415

L R e B B e et R el el ol Rt B B R B
1 Pointer to XDD subentry |
1] [ | [ |

S
VIOV

I0 -~ 0 for input, 1 for output.

Hord 0, bit 0 is 1 for a virtual device, O for a real device. The fields in
word 1 are the same, as applicable, as for the real device represented by a
given virtual device. See below.

6.01.00
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Iveical Entey (ALLReal Devices)
012345675 3101112131415

amfmmfme fmfom |m f e o | e [ o fn e

+ - -
Ui

|Deve | Ji0al | D] I| End of | | |Rut Device |

1|Ouned| olta] | u| n| File | ! ltu: Suhtyp-I
State| b | | pl tiCndition] | :

2| $YSDB-relative pointar to the DIT i

T e

Discussion:
Word 1.( 0:2) -- Device Ownership State:
0 -~ Not ouned by any process.
1 == Ouned by a process.
2 -- Service requested. Set by driver for
:gzxpected interrupt, then wakes DEV-

3 -~ Service granted. Set by DEVREC. Logon
sequence is 0-2-3-1.
3 -- Device reserved (alternate use). Set
during STARTSPOOL, spooler process
sets to 1 vhen it gets started,
Word 1.( 2:1) -- Device is Job/Session Accepting if true.
Word 1.( 3:1) -- Device is Data Rccepting if true.
Word 1.{ 5:1) -~ Device is Duplicative if true (all devices except discs).
Word 1.( 6:1) -- Device is Interactive if true (all devices except discs).
Word 1.{ 7:3) -- End of File condition:
0 -- No EOF detected.
1 -- Harduare EOF (e.g., tape mark).
2 -- :0RTA  record read.
3 -- :E0D  record read.
4 -- sHELLO record read.
§ -- :BYE record read.
6 -- :J0B record read.
7 -- :E0J  record read.
Word 1.({12:4) -- Device subtype. See discussion for tape entry (below) for
a description of the Auto bit (12:1).

The renaining bits in Word 1 are device-dependent and are described with
their corresponding entry diagran.

6.01.00
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Entry for Terninal-Like Devices
01234650673 910112131415

e Iy [y o Py Oy s [y [ sy ey oy ey iy Py
] 0I//{//{I///l{l//l///l/////l////////////l//l'//!
|Deve | JiDalCt] O] I| End of | B] L|  Device |
1|0uned] oftallY] u} n| File | r| of Subtype|
IStatel b] | | pl| tiCndition| k| gl |
2| $YSDB-relative pointer to the DIT |

e

Discussion (unigue fields only):
Word 1.{ 4:1) -- CONTROL-Y is alloued and has been detected.

Uord 1.(10:1) -- BREAK has been detected -OR- ignore BREAK if the C.I. is
running.

Uord 1.(11:1) -- The terminal is logging on. This bit is set by PROGEN and
DEVREC when the logon sequence starts. If the bit is off
when polled by INITISWP, the terninal has disconnected.
For now, only IOTERMW and HIOTERM support the use of this
bit. Multipoint and DS pseudo-terninals do not.

Entry for Tape Drives

§ 67 8 3101112131415

PP oo o B P D B it

SR
|Deve | JjDa] B D] I| End of | | R|Ru: Device |
1|Ouned| ofta| Of u| nl File | | V]to: Subtype|
|State| b| [ T| pl tiCndition] | R| :

2t SYS0B-relative pointer to the DIT

VNRRUTITIT T T

Discussion {unique fields only):

Word 1.( 4:1) ~- BOT. Yape is at Load Point -0R- no tape mountad. Recording
density nay only be suitched when this bit is true (for
nultiple density tape drives).

Word 1.{11:1) == If true, DEVREC is perforning Autonatic Volume Recognition
(RVR) on a tape (or PVPROC is doing the same on a serial

disc), -O0R- AVR is to be suppressed on job or data accept-
1rg Aquinee

6.01.00
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Word 1.(12:1) ~- Part of Device Subtype field. If true, device may be allo-
c;ted autoratically when opened. If false, operator must
allocate.

Word 3.(2:1) -- RUTO REPLY. Device nay be allocated uithout prompting the
operator for REPLY. This bit is set automatically if word
1 {(12:1) is true.

fntry for Disc Drives

012345467 8 9101112131415

o o P B e oo e

+
OV OV T T

|Deve | J|Da] KiMt|RV| End of | S} FiRu: Device |
1|0uned| ofta] S|d | | File {or| ofTo: Subtype]
|State|l b] | BIPY| [Cndition] F| r| : |

2| Svsw-mla;:iv; pointer to the OIT |
V/ISOIBRILHTFITI TR

Discussion (unique fields oniy):

Word 1.( 0:2) -- Device Ounership State. May not be 1 (ouned) for shared
device (systen volume or private volume). Serial and for-
eign discs are non-sharable and nay be ouned. See the full
discussion of this field under Typical Entry, above.

Word 1.{ 4:1) -~ If true, the disc is a nonsysten donain (private volume,
serial disc or foreign disc) disc drive.

Mord 1.( 5:1) -~ If true, disc is & mounted private volume.

Word 1.( 6:1) -~ If true, the disc is a reserved volune used to satisfy the
requirenents of a nultiple volume private volune set.

Word 1.(10:1) -- If true, the disc is a physically and logically nounted
serial or foreign disc. Bits 5 and 6 nust be false.

Word 1.(11:1) -- If bit 10 is true, then 1 =x> foreign disc, 0 ==> serial
disc.

Word 3.( 1:1) -~ If true, the device is currently being used as a serial
disc (that is, it is allocated to a user as a serial
disc). This bit duplicates 3 bit in the LDTX entry so that
this information can be found in 2 systen (menory-
resident) table.

Word 3.{2:1) -- AUTC REPLY. Device may be allecated uithout prompting the
operator for REPLY, This nit is set automaticaliy if word
1 (12:1) is true.

6.01.00
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Logical Device Table (LDT)

Overvieu of Data Segment

DST 14 (= X16) #=-m=-=mcmcmmmmecceccememmee e DST 216
SIR 10 (= %12)
Logical Device Table

(Lo1)

i |
| logical Device Table |
| Extension |
I (LpTX) I

Logical Device Table

Zero Entry Fornat

2 3456 7 8 9101112131315
| | el St Bl Bt et e
Highest entry number |

Z|-m] -t

Entry size = 6 |

2| Streans device nunber |
3E//I/////I//l///l////////l/l/l/////l///////////f!
4&/////////////l///l////////////////////////1////]
5!///////////1//I/////////////I///////////l//////|
A T R e

I/0

Iypical Entry Format

34567 8 9101112131415
L o B L P T B P e B P o BN e
File use count

| Volume table index if device type = 0-7, else |
| main process pin # or spooler process pin # |1

| Record width |ES|FO] Device type 12

|Spool|Sy|DilDn|Tr{Hd|CL|S | Device-dependent |
|state|stlaglRqllrlr |as| Q] info (see below) |3

11111170 ¥DD head index 14
| CONTROL-Y pin 15

| Default output device -OR- default class index|6
| (see discussion) |

Discussion:

(8:1) -- Communication systen device if set.

Word 2.(9:1) -- If set, there are special forns mounted on the device.
(0:2) -- Spooled state of the device:

0 -- Hot spooled.

1 -- Quned by an input spooler.

2 -- Ouned by an output spooler.

Word 3.(2:1) -- Device is available to system (not doun).

Word 3.(3:1) -~ Device is available to diagnostics (obs).

Word 3.(4:1) -- :DOUN requested, honored when use count = 0.
Word 3.(5:1) -- If set, trailers are disabled.

Word 3.(6:1) -- If set, headers are disabled. These tuo bits are

nanaged such that headerf/trailers are generated in

pairs or not at all.

Word 3.(7:1) -- If I1/0, word 6 is the Device Class Table
index/LDEV# of the default output class/device
assotiated with this device.

Hord 3.(8:1) -- Spooling has been enabled (spool queues are
open) for this device.

Hord 3.(9:7) -- Device dependent information:

1. For terninal-like devices, the default
terninal type to be used if not speci-
fied in the :HELLO command.

2. For variable density tape drives:

Nord 3.(10:3) -- actual tape density.
Word 3.(13:3) -~ density requested in FOPEN for urites to
unlabelled tapes only.
For either:
0 = unknoun density/no FOPEN w/ urite.
600 BPI

1=1
2 = 6250 8PI
3=

800 8PI
6.01.00 6.01.00
13- 9 13- 10
I/0 1/0
Logical Device Table Extension (LDTX) Zero Entry
Overvieu of Data Segnent 2 345 6 7 8 3510 11121731415
T T B B T Ll Pt [y By B BB R
01 Highest entry nunber |
DST 14 (= X16)  #-mmememmmmm e (e DST X16 +

SIR 10 (= %12} 1] Entry size = § |

Logical Device Table

|
i
: (1)

|

| Llogical Device Table
| Extension

| (LDTX)

|

6.01.00
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SNHHHTHI 111111
S

Typical entry

2 3456 7 8 9101112131415
et Pt Tt o T o e S I I [ T B

¢ | SiSD{CP|FS|{DS| Reserved | ODevice-specific |

|

11 infornation |
e — +

2| fields. |
Fmmmmmee  mmmmeen +

3| See the following exanples |
B p— +

4 of LDTY entries. |

Hhere

Seek ahead enable/disable flag (system or PV disc only).
...This logical device is a Serial Disc or a Foreign Disc.
..This logical device uses the CIPER protocol.

..This is a systen or PV disc uith Disc Free Space managesent.
..This LDEV is a DS or data connunications device.

6.01.00
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/0 1/0
Iarningl Entey Sacial or Forelan Disc fntry
I 45 6 7 8 9101112131415 34667 8 9101112131416
e ey B B BN P E P B DN B BB B e $amfmfemfon] x| nfon mfon[onoc|anfonfonfany
0|0l ol 6l ool Reservad TBRC | o 1ol 1/ 0l 0l ol Resarved |7//1111111111111N
11 Terninal Dascriptor Table Offset | 1 i Eg%gg: :wsn for varisbles, Gap Table l
2] CHRANEL 10 I -
2| SDISC: 1 mwe> data buffer XDS's acquired |
I i | | FOISC: not used. |
& JHIIII i i | 3| SOISC: PCB index when WAITing, eles O !
| FOISC: not used.
TBRC. . Terninal's baud rate code (CPS = characters par second). & \HITHITEEELBERE T
Speed (CPS)  ADCC/ATP (HPIB) TBRC
CIPER Entry
Not knoun 0 34667 8 9101112131415
1920 16 (RTP only) Lt ol S Ao el B Bl el Sl bd B et v ol o4
2& g 01 0f 0| 1101 O] Reservad |0BI////1/11111111111)
f;g 1: 1 | CIPER Device Control Data Segrent # (CDCDS) |
g ‘g 2 |ON| CTH Index for this device (CTNI) |
:: 14 SV )
10 15 LRV g
WS....This terninal is connected to a Horkstation Configurator port. 0B.....If set to 1, then debugging is in effect.
DN.....If 1, the CIPER facility has been de-activated for this
TOT offset...0ffset fron the base of the Terminal Descriptor device because of error,
Table (T0T) to the TDT entry for this terminal. R CTNI...Control Table Map Index (an index into the Control
-1lindicatn no TDT entry exists for this terni- Table Map (CTH), which is located in the CDCDS.
nal. Systen or Privat Dis¢ En
4 II ZI 3| 4| SI 6 7 8 9101112131415
foa|en|me|mm|ma|on]|mnfac]|on|aa|n|mnfosfonfon]ant
0| sl 0l ol 1101 Reserved |/1/17/11111111111}
R
2| Disc Frae Space DST nunber (DFSDST) |
3] Disc Frea Space error status {DFSERR) |
LRV |
Sesk ahead enable/dissble flag.
6.01.00 6.01.00
13- 13 13- 14
/0 1/0
Device Clase Table (OCT) Davice Clase Table Tvoical Entry Format
Qvarvigy of Data Seanent
234 66 7 8 9101112131415
L e T B e B P B A B A B BB
DST 40 (= X5O) + ¢=====D8T X50 0
SIR 40 (= X50) | |
Device Class Table 1
| | Class nane (RSCII)
] i |
| | °
} Terninal Descriptor Table } 41//| Cyclical pointar |SQ| TClass Rccess Type|
} (1) I 8| Nunber of devices in class (N) !
6| LDEV #1 |
71 LDEV #2 |
i r Entry Format .
34567 8 9101112131415 .
F St R Kt R R e e e g G B o R R B +
Total table (segnent) size N+S| LDEV # N i
1| Entry size (variable, this word set to 1) | . .
2| Nunber of device cliss entries | saeion
H The Device Class Table (DCT) contains a varying nunber of variable length

3} Pointer to first device class entry
| (segnent relative)

4 Nurber of terminal descriptor entries |

5| Pointer to first terninal descriptor entry |
| (segnent relative) |

entries. This is because you nmay configure an arbitrary nunber of device
classes on a systen, and each device class may be conprised of an arbitrary
nurber of logical devices. There is one DLT entry per device class, and each
OCT entry contains a list of logical devices in the class. There is no es-
tablished order of entries in the DCT, nor is there an order of LDEVs within
an entry.

Due to the haphazard nature of the DCT, its overall properties are kept in
the header entry. These include the segrent-relative starting address of the
DCT (in case the header entry should be expanded later) and the nunber of
entries in the table. R segnent-relative pointer to the Terminal Descriptor
Table (uhich follous the DCT) may also be used to calculate the size of the
OCT. Also note the "Entry size" uword. It is meaningless for this table, but
is included for conpatibility with other fixed-length entry MPE tables.

Since the DCT entries are of variable length, when you want a particular
entry you nust aluays start at the beginning of the DCT and link through each
entry until you find the one you're interested in.

A feu of the fields in the DCT require further description:

e 5.0 U7 --Tyelical pointes, Currently used only for systen and private

volume disc devices. The pointer varies fron 1 to N (number

6.01.00
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I/0

of entries in the class) and indicates the LDEV# in the class
list on which the last extent was allocated. The disc space
allocation routines uill try to satisfy the next request on
the next disc drive indicated by the cyclical pointer (with
wraparound to 1 if the pointer > N). If that fails, the
pointer ig incremented until space is found or all devices in
the class have been tried.

Word 4.( 8:1) ~-If set, spooling has been enabled (spool queues opened) for

this device class.

Hord 4.( 9:1) --If set, the class is a terninal type class.

Hord 4.(10:6) --Usually the sane as the device type represented by the class

(0-7 for disc, 24 for tape, 32 for printer, etc.). Serial
disc classes are disc devices accessed as tape drives, so
their true device types are kept in the LDT, uhile this field
holds a special type (31, or %37), indicating a serial I/0
(non-concurrent) device. Similarly, a foreign disc is a
nonsharable disc drive, so that fact is reflected by a spe-
cial type 7 in this field, even though the true harduare type
is kept in the LDT, as for serial discs.

6.01.00
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Terninal Descriptor Table Typical Entry Format

6 7 8 5101112131415

L B B P B e P B R o

Descriptor file nane (RSCII)

Group nane

RAccount nane

Nunber of devices in using file (N)

LDEY #1

—_— . — 4 —

LDEV #2

N+12]

LDEV # K |

The Terninal Descriptor Table contains a varying number of variable length
because each Terninal Descriptor entry nay have an arbitrary nunber
of logical devices. However, you can only configure a fixed number of valid
entry files. These are the Tinn or TTPClnn files which reside in

entries,

terninal
PUB.SYS.

6.01.00
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Interrupt Linkage Table (ILT) for HP-IB Systens

0123456 7 & 5101112131418

[ Channel Progran Variable Rrea | ICPVRO (0 forfiTP)
1] (ICPVA) For terninals with ATP | ICPVAO1 (0 forRTP)
2 | drivers, this area is zero. { ICPVAO2 (0 for ATP)
3 | | IcPvAo3 (C for ATP)
4 | DMA Abort | ICPVRO4
5 | fAddress | ICPYROS
6 | 0 | ISRQL/ICPGH
7 1n CHANQUE | | CHAN | DEV | ICNTRL
X10 |SYSDB relative pointer to channel progran area.| ISIOP
i iSVSDB relative pointer to status return area. | ISTRP
%12 |single instruction that is executed to extract |  IUNIT

| the device unit nunber from the status pointed |

|to by ISTRP. |
X13 |SYSDB relative DIT peinter of the device | 1COP

|currently using the channel to perforn a data |

|operation. |
%4 | SI0PSIZE i CQUER | IQUEUE
X15 [RH|UP|IG|SC]sal |  HCUNIT | IFLAG
%16 | SYSDB relative DIT pointer for unit 0 | I0ITPO

|SYSDB relative DIT pointer for unit n | IDITPN

| Progran status return area |
pointed to by ISTAP |

Seeknask  (Disc only) |

1/0
Progran
firea

- ———

6.01.00
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ILT (Cont.])

IPCVR -
ICPVR4 -
ISROL -

ICPGH -

ICNTRL -
.n

.CHNQ
.DRTH

IFLRG -
Rt
WP
.16
.SC
.5

HCUNIT

These four words comprise the channel progran

variable area where Information is stored concerning

a channel progran Interrupt instruction or abort.

CPVYRO should be used only for channel progran aborts.

Hords 4 and 5 contain DNR address, uhen channel progran

aborts during DHR transfer.

Serial poll request queue length. HP-IB Systens do

not support any serial poll devices. This should

aluays be zero.

This is the SYSDB relative address of the channel progran

to be started for this device after receiving a HIOP

interrupt in GIP. GIP will call STARTIO when the flags
uord indicates “ignore halt interrupt" and “start channel
pregran” bits are set.

Contains controller infornation.

If set, the controller is sharing a softuare channel

resource in order to linit banduidth.

The softuare channel resource nunber.

The DRT nunber for a Series 33 device is equivalent to:
.CHAN - channel nunber (4 nost significant bits of DRTN}
.DEV - device nunber (3 least significant bits of DRTN)

Used for controller flags.

Runuait flag. An idle channel program should be started

uhen there are no active requests to process.

Haitprog fiag. An idle channel program has been started

for this controller. This bit is reset by an interrupt.

Ignorehi flag. An HIOP instruction has been issued against

this controller, but the channel prograw was not in &

wait statement. Therefore, ignore the interrupt generated
by the channel ccde when this progran halts.

Start channel progran flag. Uhen set along with the IG

flag, GIP uill start a previously attenpted SIOP on this

device.

Start channel progran "queued" flag. When bit SC is set,

this bit uill deternine if the call to STRART'HPIB uill

have logical paraneter QUEUED true or false.

Highest configured unit nurber for this controller.




Davice Infornation Table (PIT)

Thare is one DIT par physical davice. If a physical device represents
reprasents nore than one logical devics, the logiul device nunber is ob-
tained from the 1/0 quaue elament. Although details of DIT's vary uith
device, the follouing structure is conmon to all:

DIT for HP-IB Svetens

01223456785 101112131415
O [T |D IRCIRQISTINU| O|I0|TRINOISTINS| STATE i DFLAG

SYSOB relative pointer to the DIT for the next DLINK
device requesting this resource or service

2 |SYSDB relative pointer to the first IOQ in | DIOGP
| request list for this device |
3| Logical device nunber | DLbEV

4 |SYSDB relative pointer to Device Linkage Table |  DOLTP
S |SYSDB relative pntr to Interrupt Linkage Table | DILTP

61 Controller Harduare Status | DSTAT
7 |Harduare error status. Set when the driver |  DSERR

| detects an error. Hhenever <>0, the driver |

{ monitor logs an 1/0 error and clears this word|
8| Device Dependent Area | (DTINE)
9| Device Dependent fArea | (DTRGX)
100 10T 1A1HHTHIETIHN Phys. unit # |  DUNIT

OTRGX  Used by sone device drivers, it danotes timer
request indax.

6.01.00
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170
DIT Tarninoloay for HP-IR Svetens

DFLRG DEVICE RELATIVE FLAGS
SET If DEVICE IS A TERMINAL.

D SET IF DEVICE IS R DISC.

RC  ACTIVE BIT. 1 INPLIES A MONKITOR CURRENTLY SERVICING
THIS OEVICE.

RQ ﬁgal#gT gIT 1 INPLIES SERVICE REQUESTED WHILE

wW o IF SET, ﬂI.ILTIPI.E UNIT CONTROLLER,

10 IF SET, THEN A CHANNEL PROGREI‘I IS tURRENTLV EXECUTING.

IA IF SET, AN INTERRUPT OR RES ONSI CCURRED,

N0 IF SET, DEVICE IS IN R N RERD 05'( OP ERATOR WALT.

87 IF SET. AN TOLE CHARNEL PKDGRRH SHOULD BE STARTED FOR

81 SPECIRL INTERRUPT HRWLE
N NOT SHORT WAIT THIS DISC
STATE CURRENT ORIVER STATE RS DEFINED BY THE MONITOR.
ALLOWABLE STRATES ARE:
0 - START REQUEST
1 - ROT USED (BUT RESERVED)
2 - CALL DRIVER INITIATOR
3 - CALL DRIVER COMPLETOR
4 - NOT USED (BUT RESERVED)
5 - CONPLETE REQUEST
6 - UNEXPECTED INTERRUPT OCCURRED
7 - STRRT OPERRTOR INTERVENTION WRIT
%10 - URITING (ON OPERRTOR). RESTART AT 0
%11 ~ UAITING (DATA MAKEPRESEMT/FREEZING)
%12 - WRITING (INITIRTOR CODE MAKEPRESENT/FREEZE)
%13 - WAITING (FOR COMPLETION INTERRUPT)
%14 - URITING (FOR DEVICE CONTROLLER AVRILABILITY)
%15 - HOT USED (BUT RESERVED)
%16 - URITING (INITIRTOR CODE MRKEPRESENT}Y
X17 - WAITING (COMPLETOR CODE MAKEPRESENT}
I0T - I/0 Systen type O-Series II/III I/0 System
1-HP-IB Systens
2-unused
3-unused

vi n ion 1) for R

There is one DIT per physical device. If a physical device represents nore
than one logical davice, the logical device rusber is cbtained from the I0Q
elerent (housver, this driver only supports one device per controller.) The
following diagran shous the OIT used for the HP-IB CIPER physical driver,

6.01.00
13- 2

01 23456 7 8 91011121314 15 NNERONIC
0| 0] O[RCIRQ| ©Of O OIIOIIAINOIST| O] STATE | OFLAG

1| $YSDB relative pointar to the DIT for the next| OLINK
| device requasting this rescurce or service

2| 100 table index to the first IOQ in | 0I00P
| request list for this device |

3| 10T |  Phys. unit # | Logical device number | DLDEV
4| $YSDB relative pointer to Device Linkage Table| DDLTP
5| SYSDB relative pointer to Intrp Linkage Table |  DILTP
6|VS|ABIRE|TPINR] MR CNT | DEVICE STATUS | DSRVE
7| Harduare error status, Set when the driver | DSERR

| detects an error. Uhenever <>0, the driver |
| nonitor logs an I/0 error and clears this word|

DTINE
DRQST

voi Bit O is set at conpletion of timer

X11| Holds the tine out request entry index while
| a tiner is active.

—_—

Z12|RF |UE|DE|TOfUKIT CNTIORTA CNT| TO CNY |PRTY CNT| DCOUNTS
x13| Error logging location #1 | DLOGERROR
14| Error logging location #2 | DLBGCOUNT

nms - Fla? and request state
- A nonitor is currently servicing this device.
Rﬂ REQUEST - A urv.u:n request is pending while the monitor is

acti
10 IOPROG - An I/D Channel Progran is running for this device.
IR IRK - fn interrupt or response has occurred for this device.
NO NOTROY - Go to state X10 after Idie Channel Program is started.
ST STHAIT = The device monitor is starting an Idle Channel Progran
for this device. There is no I0Q associated uith this
type of request.
STRTE - State of the device monitor. Specifies the next action
to be taken in SIODM in eervicing the request:
0 - start new requast
1 = not used
2 - call driver initiator procedure
3 - call driver conpletor procadure
4 - not used
§ - process request completed
€ - initiate device recognition seguence
7 - start operator intervention wait

6.01.00
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1/0

X10 - wait for interrupt {operator intervention)
restart at state O

211 - wait for data segnant freaze, than state 2

X12 - wait for driver initiator to be frozen, then
allocate controller (state 2)

%13 - uait for I/0 completion interrupt, then stats 3

%14 - uait for controller, than call driver initiator

15 - not used

X16 - wait for initistor make prasent, then state 2

X17 - wait for completor nake prassnt, than etate 3

DLDEV - I/0 systen type, umt and logical device nunbar
0 - HPOO Series ill/III
1 - HP 3000 HP-18
2 - Unused
3 - Unused

DSAVE - Device processing flags
VS - VALID STATUS - Set to indicate Device Status has been updated.
RB - DVRABFLAG - Sequence Rbort in progress due to RBORT request.
RE - RETRYFLAG - Sequence Rbort in progress due to an error.
TP - TINERPGPPED - Current error is due to softuare timer popping.
NR - HOTROYFLAG - Hot Ready Wait in progress.

NR CNT - Nunber of Not Ready Waits during this request.
DEVICE STRTUS - Device status returned during a Sequence Rbort,
BIT 8 = CRC available and enabled.
"8 - Reserved.
"0 = Regerved.
" = Reserved.
" o12 = Pouer fail or reset has occurred.

"o13 ~ A protocol error has been detected.

" 14 = A parity error has been detected.

" 15 «  The peripheral has data to send,

DSERR - Pointer to status to be logged.
Bits(0:8) « Number of words to be log?ed.
Bits(3:8) - Offset relative to DITP(O

DCOUNTS - Error flags and error counts (4).
RF - REQ FAILED - An error has forced this reguest to be aborted.
UE - UNIT ERROR - The current error is a Unit Error.
DE - DRTA ERROR - The current error is a Data Error.

70 - TIME OUT - The current error is a GIC Time Out Error.

UNIT CNT Nunber of Unit Errors during this request.

ORTR CNT Nurber of Data Errors during this request.

10 CNT Nunber of GIC Tine Outs during this request.

PRTY CNT Nunber of HP-IB Parity Errors during this request.

6.01.00
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DIT for Channel Devices

DG s W N -

w0 o

¢ 1 2 3 4 5 6 7 8

9 101112131415

I/0

TERM|DISCIACT|REQ] | n | SIO | Io {IAK| M |NT| | STATE DFLAG
{1 | | |UNIT| PREMPIPROG|  |HEAD|RY|

NEXT DITP DLINK

I0QP DIOGP

LOGICAL DEVICE WUMBER DLDEV

oLTP oLTP

ILTP DILTP

Controller Karduare Status DSTAT

Harduare Error Status DSERR

DTINE

DTRQK

07T | PHYS., UNIT & DUNIT
DRIVER DEPENDENT DIT ARER

DFLAG. TERMINAL - Device is a terminal

.DISC - Device is a Disc (Bit 0 = 0)
LACTIVE - A nonitor is currently servicing this device
.REQUEST - Service requested uhile monitor uas active

JNUNIT - device controller servicing multiple units

.SIOPREMPT- If set then a
this device.

.IOPROG - I/0 program in progress.

check for nulti-channel when conplete
JIRK - Interrupt or Response has eccurred.

Preenpt code is set in IO0Q.

request has been queued for

Decrenent SIOCOUNT and

.M HEAD  -NMoving head disc
.NT RDY  -Not ready for SI0. SIODM holds off next SIO until
ALLOWPOLL is done.
DTRQX - Used by some device drivers, it denotes tiner

request index.

G.01.00
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BIT for Channel Devices (Cont.)

DFLRG.STATE - this quantity specifies the next action to be taken
in servicing the request.

O-neu - start request.

1-not used.

2-call Driver Initiator Procedure

3-call Driver Conpletor Procedure

5~conplete request

6-device recognition

7-start operator intervention wait (¥%10)
10-restart request on interrupt
Z11-uait for data to be frozen then state 2
%12-uait for driver code to be frozen then state 2
%13-call conpletor on interrupt
%14-uait for device controller
%15-not used
Z16-uait for initiator nake present then state 2
Z17-uait for completor make present then state 3

DLINK - SYSDB relative pointer to the DIT for the next device
requesting this resource or service.
DIogP - SYSDB relative pointer to the first I0Q in the request

list for this device
DLDEV.LDEVN - Logical Device Nunber
.UNIT - unit nunber of the physical device.
.I0T - 10 type 0=> Series III I/0, 1=> HPIB I/0

DoLIP $YSDB relative pointer to the DLT.
DILTP SYSDB relative pointer to the ILT.
DSTAT interrupt status for this device. Set each time the

device interrupts.

DSERR - Harduare Device Controller Status. Set uhen the driver
detects an error. Whenever not zero, SIODB logs an
1/0 error and clears this word.

DTINE - tine out conpleted flags. If a timeout occurs in response
to a tiner request type %20 (I/0 request), the sign bit
is set in this uord. The IR bit in DFLAG is alsc set,
and the monitor for this device is awakened. {Only used
if timer services are requested. Must be word #8 if tiwer
services are requested.)

DIT For 7905/7906/7920/7925

o

2 3 4 5 6 7 8 9 101112 15

o crlral o w1 of ol 11 of f s o
Il | | fuNzt i jerocl | | |

NEXT DITP 1
CURRENT (RCTIVE) DISC REQUEST 2
LOGICAL DEVICE NUMBER 3
DLTP 4
ILTe 5
-1 WHEN POMER FAIL 6
# OF ERROR WORDS TO LOG |  DIT REL ADOR T0 LOG | 7
INDEX OF FIRST REGUEST IN QUEUE 10
INDEX OF LRST REQUEST IN QUEUE "
10T W/HITH11170001411140711) PHYSICAL UNIT # 12
SI0 PROGRAN-RELATIVE ABORT RODRESS 13
CURRENT PHYSICAL 14
DISK RDDRESS 15
CURRENT DATA BUFFER ADDRESS 16
HORD COUNT REMRINING 17
CURRENT WORD COUNT 20
SYSBUF INDEX 2
STRTUS 1 RETURN 22
STATUS 2 RETURN 23
CYL 24
HERD | SECTOR %5

STATUS 1 RETURN

oL
6.01.00
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Cue
SYSBUFR
STATY
STAT2
CEDR

I/0

1/0

DIT for 7905/7906/7920/7925 (Cont.)

|
24 HERD i SECTOR i

REQUEST
5 DISPLRCEMENT lSVNI)ROHE
26 PRTT 1 l|
27 PRTT 2 }
23 PATT 3 ,'I
29 SECTOR COUNT TO TRANSFER 35 SCOUNT
» 36 INITADR

INITIALIZE ADDRESS

3t 3
32 | LI40 DHMISC
33 CNTLR STATUS AFTER SEEK 41 SEEKSTRT
k. IN CHANNEL PROGRAM 42
35 CPVA HORD O UPON CHANKEL ABORT 43 DLOGERROR
36 CURRERT LOGICAL SECTOR ADDRESS 44 (LA

DRISC
(15:1) L'STAT’ERR - 1 Last transfer ended in error.

I0T - I/0 Devices

0 - non-HP-1B
HP-1B Systens
unused
unused

o

1
2
3

6.01.00
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Ereor and Retey Information

|
I o} S} E| niuf Ti o] Clcy|

23465 €678 9101112131415

0 0 Olretry cn: QUISC OF I0G

e P I

b -
S -
E-
n-

retry deternination
request syndrone

request error infornation
update track nap

H - uriting track nap

-

issued a recalibration

CL- driver issuing channel clear
T - tineout wait

/0

CS 8 Disc Device Information Table (OIT)
There is one DIT per physical device. If & physicel device represents more
than one logical device, the logical device nunber is obtained from the I0Q
elenent. For the C3'80 disc controller, there will only be one device. The
follouing diagran shous the DIT used by the CS'80 disc driver.
0t 23456 7 8 91011121314 15 NNENONIC
ofTnipsinciralco] 0f OIIOIIRI!UJISTI 0| STATE | DFLAG

1] SYSDB relative pointer to the DIT for the next] DLINK
| device requesting this resource or service

21 Current request index | DCURREGP
MOTE: Integrated Cartridge Tape's DIT has the same format.
3 Logical device nurber | DLDEV
4] SYSDB relative pointer to Device Linkage Table| DDLTP
§] SYSDB relative peinter to Intrp Linkage Table | DILTP
6| DSTAT is -1 when a systen pouerfail occurred | DSTAT
7| Harduare error status, Set when the driver | DSERR
| detects an error, Uhenever <0, the driver |
| nonitor logs an I/0 error and clears this word|
x10| index of first request in queue | DQHERD *
%11l index of last request in queue | DQTRIL *
%12] 10T |  Physical Unit & | DUNIT
X13| Table relative index to systen buffer element |DSBUFRDDR
X14| High order logical sector address of bad blk | DBROBLK1
X15| Lou order logical sector address of bad blk | DBRDBLK2
X16] Byte transfer left when bad block occurred | DBRDXFER
X17| Harduare logged error status - CPVA (0) | DLOGERROR
X20| Channel progran aborted relative offset | DSIOPSTOP
X21] Disc status (20 bytes)-Logged on status error | DSTATUS
o . |
| . |
X33| LK IF |MB| | SUBSTRTE | DMISC
G.01.00 6.01.00
13- 29 13- %
1/0 1/0
P + DLDEV - logical device nunber of this device.
Z34[RE|DC|DRIEN| {LOCAL STATE| RPSWORD1
temt DSTAT - Set to @ -1 when a systen powerfail has occurred.
35| m | T2 | RPSWORD2
DSERR - Pointer to status to be logged.
DFLAG - Flags and request state Bits(0:7) - Nunber of words to be logged.
Bits(8:15) - Offset relative to DITP(0j.
TN TERM - Set if device is a terninal.
0S DISC - If TH = 0 and this bit is set then the device is DNISC - Device dependent processing flags
a disc, otheruise device dependent.
RC ACTIVE - R nonitor is currently servicing this device. LOCK'FLG - Lock flag denoting unload status of the disc volume.
RG REQUEST - R service request is pending while the nonitor is
active, 0 - Allow operator unload to the volume.
10 IOPROG - Rn I/0 Channel Program is rumning for this device. 1 - Deny operator unload to the volune.
IR IRK - Rn interrupt or response has occurred for this device.
NO NOTRDY - Go to state X10 after Idle Channel Progran is started. IGNORE'INT'FLG - Ignore unexpected interrupt flag.
ST STHAIT - The device nonitor is starting an Idle Channel Progran
for this device. There is no I0Q associated with this SUBSTATE - Indicates state of the idle channel program:
type of request.
STRTE - State of the device nonitor. Specifies the next action 0 - Nornal idle channel progran wait

to be taken in SIODN in servicing the request:

start neu request

not used

call driver initiator procedure

call driver conpletor procedure

not used

process request completed

initiate device recognition sequence

start operator intervention wait

uait for interrupt (operator intervention)

restart at state 0

Z11 - vait for data segnent freeze, then state 2

X12 - wait for driver initiator to be frozen, then
allocate controller (state 2)

X13 - uait for I/0 conpletion interrupt, then state 3

X14 - wait for controller, then call driver initiator

%15 - not used

X16 - wait for initiator nake present, then state 2

X17 - uait for conpletor nake present, then state 3

~NONBWNRO

z10

DUINK - A SYSDB relative pointer to the next DIT requesting this

resource or service.

DCURREQP - # current request sysbase index.
DUNIT.(0:2) - 1/0 systen type

0 - non-HP-18

1 - HP3000 HP-IB Systens
2 - Unused

2 . Umped

6.01.0¢
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1 - Idle request being serviced wait

DSBUFRDDR - SYSDB relative pointer to the systen buffer element
used to read the DSCT. Zero, if no elenent gotten.

DBADBLKY - High order logical sector address of the bad block
for the Defective Sector Table (DSCT) entry.

DBADBLK2 - Lou order logical sector address of the bad block for
the DSCT entry.

DBADXFER - Byte transfer left when bad block occurred.
DLOGERROR ~ CPVR(0) logged on harduare error status.

DSIOPSTOP - Stopped channel progran relative offset location due
to an error in tWR?O).

DSTATUS - 20 byt!s disc status logged on status error.
(See CS'80 Disc Drive Status).

RPSHORDY - Flags and local state

RE - Read revision code done.

Set if read revision code level is done.
DC - RPS revision code.

Set if controller is “PEP“ed.
DR - RPS desirable.

Set if RPS is desirable.
EN - RPS enabled.

Set if default value for RPS is enabled.
WA - Sriver i processing & narginal data error

6.01.00
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1/0
fron the drive. Do not return hard error.
Local State - State of the local request made by driver
0 - No local request is being processed
1 - Reading rev code
2 - Setting default RPS
RPSUORD2 - Default value for RPS

Tt - Tine to target in hundreds of microseconds
T2 - Windou size in hundreds of microseconds

1/0

DIT For 7970 Magnetic_Tape

012 3 4 5 6 7 & 9 101112 15

of il o |t ol pofid o | of of e |
Pl 1 |uNIT i [PROGI [

1 NEXT DITP DLINK
2 Ioqp bI0QP
3 LOGICAL DEVICE NUMBER DLDEV
4 DLT PTR bpLIP
H ILT PTR DILTP
6|RUIRUISHICEIDC] HARDWARE STATUS 0STAT
7 ERROR STRTUS DSERR
8 TINEGUT FLAGS DTINE
9 TINER REQUEST INDEX OTRQX
101 XOT VJJHIHHHIHTT187411) PHYSICAL NIT & OUNIT
1" 13|RB4| RU DDFLAGS

I0T - I/0 Devices

0 - non-HP-IB

1 - HP-IB Systens
3 - unused

4 - unused

DSWE - Device processing flags.
RUBIT - Indicates tape has been rewound.

RU RHUHLD - Indicates that a rewind/unload was perforned to allow a
urite-ring nount.

SH SHORT - A short read is in progress. After completion of read,
EOF is checked for and if not present, the requested
bytes are transferred fron the short-read buffer tc the
user’s buffer.

CE CESTRT - Channel parity error processing is in progress.

DC DSFLAG - Transfer used data chaining - used for computing the
transnission log.

RU - (DDFLAGS, bit 15) if set, tape is rewound.
RB4 - (bit 14) if set, need to rewind tape before next urite.

6.01.00 6.01.00
13- 33 13-
1/0 I/0
anIsc DIT for 7976 Magnetic Tape
0123456 78 9101112131415 There is one DIT per physical device. If a physical device represents more
B R B e R R e L o b S b et Rl Bt than one logical device, the logical device number is obtained fron the I0Q
FORWARD| BACK | elenent. The following diagran shous the DIT used for the mag tape driver.

| Sl Sl S B B |
[ A T I A

Ri B] F] G| E] S{ U] SPACE | SPACE | RETRY |
{ I g I I 1 }cuumen Icnuursn }COUNTER‘

Uhere
R - retry in progress
B - backspace in progress
F - foruard space in progress
G - gap in progress
E - backspace on data end-of-file
§ - short read in progress
U - unload tape for urite ring installation

01234656 7 8 91011121314 15 HNENONIC
0l of ¢lACIRQ| olnul ¢{I0IIA] Of oOf 0| ’STRTE | DFLAG

1| SYSDB relative pointer to the DIT for the next| DLINK
| device requesting this resource or service |

2| SYSDB relative pointer tc the first I0Q in | OI0QP
| request list for this device |

3| Logical device nunber | DLDEV

4] SYSDB relative pointer to Device Linkage Table| DOLTP

5| SYSDB relative pntr to Interrupt Linkage Table] DILTP
6|RUIRUISH] [DC{PF| DSAVE

| detects an error. Whenever <>0, the driver

|
7| Harduare error status. Set when the driver = DSERR
| monitor logs an I/0 error and clears this word|

%10 Bit 0 is set at completion of timer [ OTIME

X11] Interrupt status for this unit. Set by the | OSTAT
| driver each time it processes an interrupt. |

112= 0T [//747741114111111)  Physical unit #

%13{ Holds the tine out request entry index uhile DRQST
| a timer is active.
%14| Error log. Contains 5 valid bytes of status | DLOGERROR

DFLAG - Flags and request state

RC RCTIVE - A monitor is currently servicing this device.

RQ REQUEST - R service request is pending while the monitor is
active.

MU MUNIT - This device is on a nulti-unit controller.

10 I0PROG - An I/0 Channel Progran is running for this device.

1A IAK - An interrupt or response has occurred for this device.

NO NOTRDY - Go to state X10 after Idle Channel Progran is started.

ST STHRIT - The device nonitor is starting an Idle Channel Progran
for this device. There is no I0Q associated with this
type of request.

6.01.00
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STRTE = State of the device monitor. Specifies the next action
to be taken in SIODN in servicing the request:
0 - start neu request
1 - not used
2 - call driver initiator procedure
3 - call driver conpletor procedure

/0

1/0

DSTAT - Mag tape controller status
BITS USE
0 END OF FILE (EOF)

| 4 - not used 1 BEGINNING OF TRPE (BOT) / LORD POINT (LP)
y 5 - process request conpleted 2 END OF TAPE (EOT)
) 6 - initiate device recognition sequence 3 SINGLE TRRCK ERROR (NOT LOGGED FOR RERDS)
7 - start operator intervention wait
X10 - wait for interrupt (operator intervention) 4 COMMAND REJECT (REJECT)
restart 2t state 0 § FILE PROTECT (NOT WRITE ENRBLED; NO WRITE RING}
11 - uait for data segment freeze, then state 2 6 NULTIPLE TRACK ERROR (MTE)
%12 - uait for driver initiator to be frozen, then
allocate controller (state 2) 7 UNIT ONLINE
213 - mait for I/0 conpletion interrupt, then state 3 3 GCR {6250 BPI DENSITY)
%14 - uait for controller, then call driver initiator 8 UNIT HUMBER (NSB)
X15 - not used
%16 ~ wait for initiator nake present, then state 2 10 UNIT NUMBER (LSB)
N X17 - wait for conpletor nake present, then state 3 1" TINING ERROR
51 12 TAPE RUNRURY
! DSAVE - omu ?u ssing flags 13 REMINDING *
R4 icates tape has been rewound. 14 UNIT BUSY A% (REPORTED AS UNIT NOT RERDY)
RU WLD - Indicates that & rewind/unload was perforned to allow 2 15 IHTERF&EE BUSY *
h urite-ring mount,
SH SHORT - A short read is in progress. Rftsr completion of read,
H EOF is checked for and if not present, the requested
bytes are transferred fron the short-read buffar to the
user's buffer,
K 0C DSFLAG - Transfer used data chaining - used for conputing the
; transnission log.
# PF POMER - Device power up indication.
4
4
L
A
E
6.01.00 6.01.00
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/0 1/0
i rd Reader DIT ard R r DIT Fie finiti
DFLAG - Flags and device state
9 1011 12 15
‘-I"l'“l ot o el Fetel Beetd B Sl il et Bt RCTIVE Monitor is currently active servicing this device.
OJACTIREQ] 0 | O | | I/0|IAK|RERD| WR| | WSTRTE OFLAG
I [ T | IPROG|  jpONEINSG| | REQUEST  Service for this device was requested while the monitor was active,
1 DITP LINK TO NEXT DIT DLINK I0PROG SI0 program in progress.
2 10QP POINTER TO ist REQUEST 0I0QP IAK Interrupt occurred or request aborted or preenpted.
3 LOGICAL DEVICE WUMBER DLDEV RERDDONE Previous read resulted in an EOF with a backup save
requested. The data has been saved in an auxiliary
4 DRIVER LINKAGE TRBLE POINTER DDLTP buffer and uill be passed back on the next read reguest.
! 5 INTERRUPT LINKRGE TRBLE POINTER DILTP NRMESSAGE  Set when a not ready message has been issued, and cleared
when the reader is found ready. Used to prevent multiple
6 (SEE BELOW) DSTATY Mot Ready messages when pouer is turned on.
7 ERROR STATUS IF NOT O DSERR NSTRTE Nonitor State. See SIODN specifications for details.
10 REQUESTED WORD COUNT OTINE DLINK - SYSOB relative pointer to the DIT for the next device
L requesting service for this resource.
XTI LR LT 111 OTROR
X121 0T 1/ 1110HTT1HETEL I ERA PHYSICAL UNIT # DUNIT DIOGP - SYSDB relative pointer to the firet I0Q element in the request
list for this device.
OSTAT bits:
DLDEV - Logical device number and unit nunber.
BIT0=SI0 OK
BIT1=0 UNIT Unit nunber of device.
BIT2=INT PENDING
4 BIT3=TINING ERROR LDEVN Logical device nunber.
BIT4=LIGHT DARK CHECK
BITS 5-6 = 00 COLUMK BINARY MODE
01 UNUSED DDLTP ~ SYSDB relative pointer to driver linkage table (DLT).
10 PRCKED BINARY NODE
11 HOLLERITH-TO-ASCII MODE
BIT7=CONPARE ERROR
BIT8=EQF DETECTED DSTAT ~ Device interrupt status. Contains the device interrupt status
BITS 9-10 = 0O NORMAL at the last interrupt. See harduare ERS for details.
01 HOPPER ERPTY DSERR - Device interrupt error status. If not zero, then holds the
1 10 UMUSED device interrupt status from an operation with an erroneous
11 STACKER FULL conpletion status. Causes SIODM to log an error.
BIT11=INVALID HOLLERITH
BIT12=PICK FRAIL OR MOTOR CHECK
BIT13=TEST DUCNT - Holds the requested transfer count in words.
BIT14=TROUBLE
1 BITISNOT RERDY
5.01.00 6.01.00
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gvj nfarmation T for HP- Reader
There is one DIT per physical device. If a physical device represents nmore
than one logical device, the logical device number is obtained from the I0Q
elenent. The following diagran shous the DIT used for the card reader
driver.

01 2 34586 7 8 9101112131415 NREMONIC

0] 0] O|ACIRG] oinu| OIIOIIAINOISTI O] STRTE | DFLRG

1| SYSDB relative pointer to the DIT for the next| DLINK
| device requesting this resource or service |

2| I0Q table relative index to the first I0Q in | DIOQP
| request list for this device 1

3| Logical device nurber | DLDEV

4| SYSDB relative pointer to Device Linkage Table| DDLIP

5| SYSDB relative pntr to Interrupt Linkage Table| DILTP

6[RD|AF| | DSAVE
7| Harduare error status. Set shen the driver | DSERR
| detects an error. UWhenever <30, the driver |
| monitor logs an I/0 error and clears this uord|
Z10] Not Used | DTINE
X114 Request word count |  DHCNT
12} 10T [/{101411040018111) Physical unit # } DUNIT
|
X13i Device Status. Read fron device during { DSTAT
| each execution of the channel progran. |
%14! logging will be done fron here, ! DLOGERROR

DFLAG - Flags and request state
AC RCTIVE - A monitor is currently servicing this device.
RQ REQUEST - R service request is pending while the nonitor is active.
MU MUNIT - This device is on a nulti-unit controller.
10 IOPROG - An I/0 Channel Progran is running for this device.
In IAK - An interrupt or response has occurred for this device.
HO NOTRDY - Go to state X10 after Idle Channel Progran is started.
ST STHRIT - The device nonitor is starting an Idle Channel Progran
for this device. There is no I0Q associated with this
type of request.

1/0

STATE - State of the device monitor. Specifies the next action
to be taken in SIOD in servicing the request:
0 - start new request
not used
call driver initiator procedure
call driver completor procedure
not used
process request conpleted
initiate device recognition sequence
start operator intervention wait
wait for interrupt (operator intervention)
restart at state ¢
11 - wait for data segnent freeze, then state 2
%12 - wait for driver initiator to be frozen, then
allocate controller (state 2)
%13 - wait for I/0 completion interrupt, then state 3
%14 - uait for controller, then call driver initiator
15 -~ not used
%16 - wait for initiator nake present, then state 2
217 - uait for conpletor nake present, then state 3

1
2
3
4
5
6
7
10

DLDEV - Device logical device nunber
I0T 1/0 TYPE - I/0 Systen type
0 = Series IT / III I/0 systen
1 = HP-IB Systens
2 = unused
3 = unused

DSAVE - Device processing flags
RD READDONE - R card has already been read.
AF ABORTFLAG - Al device clear has already been sent for
this series of aborted I0Qs.

6.01.00 6.01.00
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I/0 1/0
2608 Line Printer DIT (HP-IB Systens) STATE - State of the device monitor. Specifies the next action

There is one DIT per physical device. If a physical device represents nore
than one legical device, the logical device number is obtained from the I0Q
eletent (houever, there is only one device per 2608 controller.) The follow-
ing diagran shous the DIT used for the 2608 line printer driver.

01 23 456 7 8 9101112131415 NNENONIC

0] 0| o|AC|RQl ©| 0| OfIOIIRINOIST| 0| STATE | DFLRG

1| SYSDB relative pointer to the DIT for the next| DLINK
| device requesting this resource or service |

2] 10Q table relative index to the first I0Q in | DIOQP
| request list for this device |

3 Logical device number { DLDEV

4} SYSOB relative pointer to Device Linkage Table] DDLIP

5| SYSDB relative pntr to Interrupt Linkage Table| DILTP

slvn| | TAB | {PS|FLITP|  DSRVE
7] Harduare error pointer. Set uhen the driver | DSERR
| detects an error, HWhenever <>0, the driver |
| monitor logs an I/0 error and clears this word|
X10| Bit 0 is set at completion of titer { DTINE
%11| Holds the tine out request entry index while | DRQST
| a tiner is active.
2} 107 [/1HH T Physical Unit # |  DUNIT
13§ Harduare logged error status | DLOGERROR

DFLAG - Flags and reguest state

AC ACTIVE - A monitor is currently servicing this device.

RQ REQUEST - R service request is pending uhile the moniter is
active.
An I/0 Channel Progran is running for this device.
An interrupt or response has occurred for this device.
Go to state 210 after Idle Channel Progran is started.
The device nonitor is starting an Idle Channel Progran
for this device. There is no I0Q associated with this
type of request.

I0 IOPROG
IAK

N0 NOTRDY
T STHAIT

-
2
58

o
i

to be taken in SIODM in servicing the regquest:
0 - start meu request
not used
call driver initiator procedure
call driver conpletor procedure
not used
process request conpleted
initiate device recognition sequence
start operator intervention uait
uait for interrupt (operator intervention)
restart at state 0
Z11 - wait for data segnent freeze, then state 2
12 - uait for driver initiator to be frozen, then
allocate controller (state 2)

NV B WA -

[ I

10

%13 - uait for I/0 completion interrupt, then state 3
%14 - uait for controller, then call driver initiator
X15 - not used

%16 - wait for initiator nake present, then state 2
%17 - wait for completor nake present, then state 3

LDEV - I/0 systen type, unit and logical device number
I0T I/0 TYPE- Type of I/0 systen

0 - HP30OO Series II/IIT

1 - HP3000 HP-IB Systens

2 - unused

3 - unused

DSRVE - Device processing flags
Vil VFCAGD - ¥FC has been rodified.
TAB TRBDFAULT - Systen tab default.
PS  PRESPACE - Last request used prespacing.
FL  FULL - Line printer buffer is full.
™ TOP - Printer is at top of forn




2608 Line Printer $tatus
BYTE 1 & BYTE 2:
BITS USE

<

ON LINE

NOT RERDY
VFC CHANNEL 9 (BOTTOM OF FORM)
VFC CHANMEL 12 (TOP OF FORN)

VFC INITIALIZED

6/8 LINES PER INCH

{NOT USED)

POUER RESTORED/UNIT RESET
ON LINE

PRINT RECH ERROR

10 SELF TEST FRILURE

1 PRPER ERROR
12 SELF TEST HODE

wRN NE W

6/8 LPI
14 PLATEN/RIBBON ERROR
15 (NOT USED)

BYTE 3: PRINT MODE
BITS 0-7 NODE NUMBER
BYTE 4: PRINARY/SECONDARY
BITS 0-3 SECOMDARY CHARACTER SET CODE
BITS 4-7 PRIMARY CHARACTER SET CODE
BYTE 5: SELF TEST
BITS 0PRSS FAIL
BITS 1-7 SUBTEST NUMBER

BYTE 6: 6 LPI DOT ROM COUNT

BYTE 7: & LPI FORM LINE NUMBER
BYTE 8: & LPI FORM LENGTH IN LINES
BYIE 9: 8 LPI DOT ROM COUNT

BYTE 10: 8 LPI FORM LINE NUMBER

BYTE 11: 8 LPI FORM LENGTH IN LINES

BYTE 12: FIRMUARE IDENTIFICRTION CODE

BYTE 20: POMER-UP LANGURGE
BITS 0-3 SECONDARY CHARACTER SET CODE
BITS 4-7 PRIMARY CHARACTER SET CODE

There is one DIT per physical device. If a physical device represents
nore than one logical device, the logical device nunber is obtained
fron the 100 elenent (housvar, there is only one device per 2631
controller.) The following diagran shous the DIT used for the

2631 line printer driver,

0123456 7 8 9101112131415 HNEHONIC
0} 0l OIAC(RQI ©1 0| O|I0|IA{NOIST| O} STATE | OFLAG

1 S;SDé r;htive pointer to the DIT for the next| OLINK
| device requesting this resource or service |

2] 100 table relative index to the first 100 in | DIOGP
| request list for this device |

3] Logical device nunber { DLOEV

4§ SYSDB relative pointer to Device Linkage Table| DDLTP

§| SYSOB relative pntr to Interrupt Linkage Table| DILTP

6 |BI|ABIPSIFLITP]  DSAVE
7| Harduare error status. Set when the driver | DSERR
| detects an error. Uhenever <30, the driver |
| nonitor logs an I/0 error and clears this word]
OTINE

X10| Bit 0 is set at completion of timer

| a timer is active.

I
Z11| Holds the tine out request entry index while : DROST
|

12| 10T {4411000110111H1)
13| Harduare logged error status

Physical unit #

DFLAG - Flags and request state
AL RCTIVE - R monitor is currently servicing this device.
RG REQUEST - R service request is pending while the nonitor is

active.
I0 IOPROG - An I/0 Channel Program is rumning for this device.
IR IAK - An interrupt or response has occurred for this device.

N0 NOTRDY - Go to state X10 after Idle Channel Progran is started.

ST STURIT - The device monitor is starting an Idle Channel Progran
for this device. There is no I0Q associated uith this
type of request.

6.01.00 6.01.00
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I/0 /0
STRTE - State of the device nonitor. Specifies the next action Hi ) 1

to be taken in SIOOM in servicing the request:
0 - start nen request
not used
call driver initiator procedure
call driver completor procedure
not used
process request conpleted
initiate device recognition sequence
start operator intervention uait
wait for interrupt (operator intervention)
restart 2t state ¢
X11 - wait for data segrent freeze, then state 2
X12 - wait for driver initiator to be Frozen, then
allocate controller (state 2)
X13 - wait for I/0 completion interrupt, then state 3
X14 - wait for controller, then call driver initiator
%15 - not used
%16 - wait for initiator nake present, then state 2
%17 - wait for conpletor make present, then state 3

[ AR B Y

»
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DLDEV - 1/0 systen type, unit and logical device nunber
10T 1/0 TYPE - Type of 1/0 systen

0 - HP300O Series 2/3

1 = HP300O HP-IB Systens

2 - Unused

3 - Unused

DSAVE - Device processing flags
BJ BETJOB - Between jobs flag. If set, suppress
Pouerfail nessage.
AB  ABORT - Rbort {caused by Pouerfail or Operator)
has occurred.
PS  PRESPACE - Last reguest used prespacing.

FL  FULL - Line printer buffer is full.
P T0P - Printer is at top of forn
6.01.00
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0123456789 101112131415
DITO 10 !0 IRCIRQ!O !0 ISPICPIIRINRISH! ! STATE ! OFLRG

11 PAINTER TO NEXT DIT ¢ DLINK
2 INGEX 10 RCTIVE 100 OR ZERO ' D106
3 LOGICAL DEVICE NUMGER ' DLEV
4 1 ORIVER LINKAGE TRBLE POINTER ' ooLTP
§ 1 INTERRUPT LINKAGE TABLE POINTER 1 DILIP
6 ! SPECIRL ERROR CONDITIONS TO BE LOGGED I DSTAT
7 ERROR LOGGING INFORNATION ! DSERR
§ 1T !  TIMEOUT INDICATION IN BIT 0 ' oTIE
91 TIMER REQUEST INDEX (TRL) OR ZERO t DRI
101100 VA/111111111/1! PAYSICAL WNIT § 1 DuNIT
10 CURRENT DATA URTTE BYTE COUNT I DCBCNT
121 CURRENT DATR HORD COUNT © DCHCNT
11 ¥ OF UORDS LEFT 10 TRANSFER t ORCHT
141 GUFFER OFFSET FOR NEXT ¥ OF WORDS 10 KFER. ! DOFFSET
151 10! DDEBUG

16 1 1/0 STATUS BLOCK HORD 1 GETS LOGGED FROM HERE ! DLOGBUFFER
17 1 1/0 STATUS BLOCK WORD 3 GETS LOGGED FROM HERE !
18/33 ! 1/0 STATUS RRER (16 WORDS, SEE DEFINITION) ! DIOSTAT

DFLAG - DEVICE RELATIVE FLAGS.
AC RCTIVE BIT. 1 IMPLIES R MONITOR CURRENTLY
SERVICING THIS DEVICE.

RQ REQUEST BIT. 1 INFLIES SERVICE REQUESTED
WHILE MONITOR IS ACTIVI
SP SI0 PREEMPTION. IF SET THEN A PREEMF/IVE

REQUEST HAS BEEW QUEUED FOR THIS DEVICE.
PREEMPT CODE IS SET IN I0Q ELEMENT.

cp CHANNEL PROGRAM IN PROGRESS, IF SEY, THEW
H CRANKEL PROGRAN IS CURRENTLY EXECUTING.
I8 IF SET, AN INTERRUPT QR RESPONSE HAS QCCURRED.
5.01.00
13- 48




1/8 /0
KR IF SET, DEVICE IS IN R NOT READY OR OPERRTOR WRIT. 1/0 Status Block
W IF SET, AN IDLE CHANNEL PROGRAM SHOULD BE STARTED
FOR THIS DEVICE. 01 23456789 101112131415
NSTATE CURRENT ORIVER STRTE AS DEFINED BY THE MONITOR.
ALLOWABLE STATES ARE: O 10 1--THE "DR" OF UCRDS 1/15 Is LUCR‘(ED HERE--«-I DIT 17
0 - START REQUEST ¥
1 - NOT USED(BUT RESERVED) 1 'DFIHS'PH'PE'TE' L T R T ! tr ot 13
2 - CALL DRIVER INITIRTOR
3 - CALL DRIVER COMPLETOR 20t 1 L L L (RESERVED) ! ! 1 1 1 41 19
4 - UNUSED(BUT RESERVED) + $ent
5 - COMPLETE REQUEST..PERHRPS RETURN TO USER. 3¢ HCS FRULT NUMBER ! 20
6 - UNEXPECTED INTERRUPT OCCURRED. doedomt
7 - START OPERATOR INTERVENTION WAIT. 4 ICLIFLIVLICUTFUIVYIILITPISTISBIIRINPINI INMITLINCY 2
X10 - URITING (ON OPERATOR). RESTART AT O. + + +--4
11 - UAITING (DATA MAKEPRESENT/FREEZING) S I!LPIPFINC! ! ! (RESERVED) ! ¢ ¢+ 1 1 1 1 22
12 - WAITING (INITIATGR CODE MAKEPRESENT/FREEZE)
13 - WAITING (FOR COMPLETION INTERRUPT) 6 ! t 1t 1t (RESERVED) ! ! 1t t 1 ¥ 23
14 - URITING (FOR DEVICE CONTROLLER AVRILABILITY) +
15 - UNUSED{BUT RESERVED) 7 0 0 1 1 1 v (RESERVED) ! ! ot 1 b b 24
16 ~ WRITING (INITIRTOR CODE MAKEPRESENT)
17 - WAITING (COMPLETOR CODE MAKEPRESERT) 8 t b b it 1 1 (RESERVED) ! ! 1 1 1t ¥ 25
DLDEV - I/lJ SVSTEH/TVPE UNITYgND LOGICAL DEVICE NUMBER. g ¢t v b 1t (RESERVED) ' !t 1 1 1 1y 26
101 1/0
O - HP3000 SERIES II/III (SI0/DI0) 100 1 1 1 1 1 (RESERVED) ! ! 1 1t 1 1 1 27
1 - HP-IB Systens Hompeed + + —b==t
2 - RESERVED 10 b v 1 vt (RESERVED) ! f v b 1 1 28
3 - RESEMD POy PRy POy + % 4+ +
12! RECORD NUMBER OF ERROR ! 29
DCBCNT - CURRENT BYTE COUNT TO BE TRANSFERRED. 4o IF WORD 4 IS -4
131 NON-ZERD ! »
DCHCNT ~ CURRENT WORD COUNT TO BE TRANSFERRED. + +
14 | SHEET NUNBER OF ERROR IF WORD 4 IS NON-ZERD ! k1|
DRCNT - REMAINING WORD COUNT TO TRANSFER. e OF -4
15 ! LAST SHEET TRANSFERRED IF “JOB" & POMER-ON ! R
DOFFSET - OFFSET IN BUFFER OF NEXT # WORDS TO TRANSFER. +
DDEBUG - IF BIT 15=1 THEN DEBUGGING INFO WILL BE SENT TO CONSOLE WORD O - EACH BIT IS THE *OR’ OF ONE WORD IN THE TRBLE (EXCEPT
BIT O WHICH IS NOT USED). THEREFORE, BIT .{1:1) IS SET
DLOGBUFFER - STATUS WORDS 1 & 3 ARE MOVED HERE TO BE LOGGED IF WORD 1 IN THE TRBLE IS HON-ZERO.
IF THEY WERE LOGGED FROM THE I/0 STATUS BLOCK
THEIR CONTENTS MIGHT BE CHANGED BEFORE THEY WORD 1 - BIT= O - (OF) OWLINE/OFFLINE BIT.
HERE LOGGED. 1 - (NS) MESSAGE BEING DISPLAYED OM THE 2680R/2688A CONSOLE.
2 - (P4) POWER UP COMPLETED SINCE LAST I/0 STATUS RERD.
DIOSTAT ~ I/0 STATUS AREA 16 WORDS, SEE I/0 STATUS BLOCK DEFINITION. 3 - (PE) PARITY ERROR DETECTED ON PHI COMMAND.
4 - (TE) TRANSMISSION ERROR DETECTED IN THE PRINTER.
§/15 - RESERVED. UKUSED.
WORD 2 - HOT USED. RESERVED.
HORD 3 - MCS FAULT NUMBER. CONTAINS AN INTEGER DESCRIBING THE LAST
FRULT TO OCCUR SINCE THE LAST TIME THE I/0 STATUS UAS RERD
OR THE HP 2630A/2688A WAS POUERED DOUN. IF THE WORD IS ZERO THERE
6.01.00 6.01.00
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1/0 I/0

IS NO HCS FAULT. SEE DCS ERS FOR A DESCRIPTION OF THE MCS
FRULT KUMBERS.

WORD 4 -~ BIT= 0 - (CL) WO ROOM FOR ATTEMPTED CHARACTER SET LORD.

1 - (FL) NO ROOM FOR RTTEMPTED FORM LOAD.

2 - (YL) WO ROOM FOR ATTEMPTED VFC LOAD.

3 - (CU) ATTEMPT TO PRINT DATA AND THERE IS NO CURRENTLY
SELECTED CHARACTER SET.
(FU) RTTEMPT TO SELECT AN UNDEFINED FORM SET.
{VU) ATTEMPT TO PRINT DATA AND THERE IS NO CURRENTLY
SELECTED ¥FC SET.
- (IL) RTTEMPT TO PRINT DATA AND THERE IS NO CURRENTLY
SELECTED LOGICAL PAGE TRBLE (LPT) ENTRY.
(IP) ATTEMPT TO MOVE PEN OFF THE LOGICAL PAGE

BEFORE IT WAS SUPPGSED TO BE TRANSFERRED T THE
DRUN/PAPER. DATA WAS LOST!

9 - (SB) SPOOLER BLOCK CONTAINS FORMAT ERROR.

10 - (IR) INVALID RECOVERY BLOCK RECEIVED FROM SPOOLER.

11 - (HP) NAXINUM NUMBER OF COPIES PER PHYSICRL PAGE
HAS BEEN EXCEEDED. THIS IS R RESULT OF THE
SPOOLER PROCESS SETTING THE MAXIMUM COPIES PER
PAGE WITH FUNCTION CODE 132.

12 - (RJ) A COMMAND OR FUNCTION CODE WAS RECEIVED WHEN NO
“JOB" WAS IN PROGRESS. THE COMMAND OR FUNCTION WAS
IGNORED BY THE DCS.

(ST) THE 2630A/2688A COULD NOT PROCESS ALL OF THE DATA

13 - (NM) HO MEMORY. 2680R/2688R DYNANMIC MEMORY ALLOCATION HAS

DETECTED THAT HAIN MENMORY IS COMPLETELY OCCUPIED WITH
CHARACTER SETS, VFC’S, FORMS AND DATR SUCH THAT THE

2680R/2688A CANNOT PROCESS THE CURRENT INPUT DATA. DATA

WILL BE LOST!

14 - (TL) ATTEMPT TO PRINT DRTA AND THERE ARE MORE THAN
THE HMAXINUN ALLOUABLE LOGICAL PAGE TABLE (LPT)
ENTRIES SELECTED.

15 - (HC) R NON-EXISTENT VFC CHARKEL WAS SKIPPED TO.

WORD 5 - BIT= 0 - (LP} LOGICAL PAGE TRUNCATED TO FIT PHYSICAL PAGE.
1 - (PF) PAGE SIZE REQUIRED BY PROGRAMMER DID KOT
MATCH PAGE SIZE SET BY OPERATOR. OPERATOR PAGE
SIZE PREVRILS.
2 - (NC} NO CHRRACTER SET SELECTED.

UORDS 6/11 NOT USED BUT RESERVED FOR FUTURE USE.

UORDS 12/13 - THE RECORD NUMBER WHICH CONTAIMS THE OFFENDING ERROR
RS DEFINED BY WORD FOUR. IF A POWER FAIL OCCURS DURING
A “JOB", THE POMER FRIL BIT IS SET AND A SHEET WUMBER IS
HADE AVAILABLE IN WORDS FOURTEEN AND FIFTEEN. HOMEVER,
THE RECORD NUMBER IS LOST AND CANNOT BE REPORTED. THESE
WORDS OCCUR IN R “JOB" OHLY.

WORDS 14/15 - THE SHEET NUMBER ON WHICH THE ERROR OCCURRED AS DEFINED
BY WORD FOUR. IF AN ERROR OCCURS IN THE ENVIRONMENT FILE
AT TNE START OF R “JOB", THEN THIS WUMBER WILL BE ZERO.

6.01.00
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IN ADDITION, WHEW A POWER FAIL BCCURS DURING A “JOB",
THE POWER ON BIT IS SET IN WORD ONE AHD THE SHEET
NUMBER OF THE LAST SUCCESSFULLY TRANSFERRED PRGE IS
PLACED HERE. THIS INFORMATION IS FOR USE BY THE
SPOOLER SHOULD A RECOVERY OF R "JOB" BE DETERMINED.
THESE WORDS OCCUR IN "JOB" OHLY.

ALL HORDS OF THE I/0 STATUS RRE CLEARED WHEREVER THE STATUS BLOCK
IS RETURKED TO THE HGST. IT IS UP TO THE HOST CPU TO RETRIN ANY
ONGOING STATUS BITS REQUIRED.

QNIsC -
01234567883 101112131415
1003 !MBIRB!AB!IC!TO! I XFER ¢ PARITY i ! QWISC
WHERE:
.(0:1) -~ 18 USER REQUESTED TRANSFER IN EXCESS OF 4096
WORDS.  THE DRIVER CAN WRITE UP TO 4096 HORDS
TO THE 2680A/2688A. IN ORDER TO HANDLE UP TO 32K
HORDS, MULTIPLE WRITES ARE USED WITHOUT A
RETURN TG THE USER WHO CALLED THE DRIVER.
THIS BIT INDICRTES THAT WULTIPLE WRITES ARE
BEING DONE TO THE 2680R/2688A.
J(i:1) - RB THE CURREWT WRITE BLOCK fiUST BE RETRIED.
.(2:1) - A8 USER REGUESTED RBORT IN PROGRESS FLRG.
(3:1) - 10 I/0 STATUS HAS BEEN READ AND IS AVAILABLE.
.(4:1) - 10 GENERAL I/0 CONTROLLER TIMED OUT.

.(5:4) - RESERVED  NOT CURRENTLY USED.

.(8:3) - XFER 2680R/2688A TRANSFER ERROR COUNTER.

.{12:3)- PARITY CHANNEL PROGRAN CONMAND PARITY ERROR COUNTER.
.(15:1)- RESERVED  ROT CURRENTLY USED.

*XHOTE** IN THE ABOVE, SINGLE BIT FIELDS ARE AS DEFINED
WHEN THE BIT IS R LOGIC ™




1/0
R t_Table a c R +

Requests for disc transfers are effected by acquiring an entry fron the Disc
Request Table (DISCREQTRB), filling the proper information, and calling the
DISCQMANAGER to link the request into the device’s doubly linked request qu

/0

Disc Request Table

DISCREQTAB DST ENTRY# = 56 (170)
DISCREQTAB PRT = 21017

queue. uest T. ntey O Fornat
The head and tail of a device's request gqueue are contained in the
devices’ DIT. 4 56 7 8 9101112131415
B B P B e et et B L B A I
REQT DISCREQTABOO TOTAL ENTRIES
i ------------ I DISCREQTABOY ENTRY SIZE (x21)
I DBISCREQTABO2 PRINARY ENTRIES
L aoont DISCREQTRBO3 IMPEDED PROCESS PCB
| Device’s |
I Enrnnt i DISCREQTABO4| TRBLE INDEX OF HERD OF AVAILABLE ENTRY LIST
equest
i ------------ + DISCREQTABOS| TRBLE INOEX OF TAIL OF AVAILABLE ENTRY LIST
I DISCREQTABOG HAX ENTRIES IN USE
l DISCREQTABO? CURRENT ENTRIES IN USE
| DISCREQTABOS OVERFLOMS
B +
-=3|  First I DISCREQTABOS
| Request | TOTRL REQUESTS
| in Queue  [<>----+ DISCREQTRBTO
frmmmmm——— +
i { DISCREQTAB11|SYSBASE INDEX OF HERD OF DISRBLED REQ Q DISCQHERD
: I DISCREQTAB12|SYSBASE INDEX OF TAIL OF DISRBLED REQ Q OISCQTAIL
: ------------ | DISCREQTRB13 SERIAL MRITE QUEUE HERD SERUGHERD
Next Cymemnd
: vhguett DISCREQTABIA|R |/////1/171111111//\nRK. SERIAL WRITE QUEUE R = Active
in Queue  |<ement
i-"""“-" I' DISCREQTABIS////HIITIHTIEIIIIIHE TN 11T
r--;—; ----- i<> 1 DXSCREQUABTE// /1111111111
. s
$oeene >| Request |
| in Queve |
L +
| |
| |
| |
4o m e +
6.01.00 6.01.00
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I/0 I/0
Regues £
0123 6 7 % 9101112131415 Hord 0 - QFLRG - thuut dependent flags
fr=faml=mam]=efmmfmafon]an]an]as]oefoe]an] =] == pit o -RBORT Request has been aborted externally.
Mord OO[R {N D IS {I B {C{D IM QIS IPIC IO IL I
BN {I B0 K [0 1A W U | IF U T IDIN Bit t .NREQ Request is for a segnent transfer.
10 R IR U W {0 N [T |E [E O R IR IS IR |L
RIEIGIFIR] IPIRIR[UIFITIRIAT [0 Bit 2 .0IRG Diagnostic request (not used).
TiOg LKL ] IFIRIEIRILIE® ] [T
| T 3 A O o A LI O A Bit3  .SBIF Systen Buffer. Target is a systen buffer
[ T T T Y T O A O Y (O I 18 uhose index is relative to the start of
the SBUF table.
ford 01 REQUEST URGENCY CLASS URGCLASS
Bit 4 . TOURKE Wake caller on conpletion of request.
Hord 02 LOGICRL DEVICE NUMBER LDEVN
Bit 5 .BLOCKED Blocked 1/0. Caller is waited in RTTRCHIO until
Hord 03 HISCELLANEOUS NISC request is corpleted.
Hord 04] S} DSt {IF PROCESS DISC I/0) DSTN Bit 6 JCOMPLETED Request has been conpleted and caller woken if
------------------------ $=STACK he had specified.
BANK (IF SEGMENT TRANSFER)
Word 05] OFFSET INTO DATA SEG (IF PROCESS DISC 1/0) ROOR Bit 7 .ORTAFRZIN ?ata segnent has been nade present and is
------------------------ rozen.
ADDRESS IN BANK  (IF SEGMENT TRANSFER)
Bit 8 JMAMERRORD  MAM error on data segnent nake present.
Word 06 UNIT # | FUNCTION FUNC
Bit 9 .PREQQUEVED  Reguest is queved into disc’s req queue
Word 07 COUNT/XL0G/CONTROL RETURNS XFERCNT
Bit 10 .SFAIL Start SI0 failure in GIP.
Hord 08 P1 (HODR IF SEGMENT TRANSFER PARt i
Bit 11 LPFRIL The I/0 has been aborted because of a powerfail,
Hord 09 P2 {LODA IF SEGMENT TRANSFER PARZ
Bit 12 .CURREQ Request is device’s current request.
Word 101///77171111111111111111117] QURLIFIER | STATUS | STAT
Bit 13 ,DISABLED Request is disabled.
Yord 11|FREE| PCB NUMBER PCBN
Bit 14  .UR Request in local DRQ.
Hord 12 THDEX OF PREV REQUEST IN QUEUE PREVREQP
Bit 15 . INLOCAL Buffer DST is in process locality.
Word 13 INDEX OF NEXT REQUEST IN QUEUE NEXTREQP
Word 2 - QLDEV,QLDEVN - Logical Device Number
Word 14 Word 3 - QNISC - Device dependent.
- SEGIDENTIFIER (IF SEG YRANSFER) - | SEGIDENT
Word 15 Word 4
QDSTN - If SYSBUFRs is clear then this is the DST nunber of the target
Word 16|DISPLACEMENT OF READ OR URITE FRON SEG BRSE(MM)|SEGDISP data segrent. If bit O is set then buffer address is 2 DB offset

Note: Upon return to free list, word (#1) becomes index of next EE
fras sntry.

G.01.00
13- 8§

value instead of II?HIH‘! relative of feet (inplenented for
NOUAIT I0 and NOBUF

o

QADDR - Offset in data segnent or sys buff table ts target data buffer,
ord 6

QFUNC FUNC - Function code and qualifiers as specified by driver,

6.01.00
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/0 I/0

o
QKFERCNT-On initiation specifies the word count if positive or byte
count if negative. At conpletion of the request this location

contains the actual transmission count in the same units as the S
call. Certain control requests return data through this 0 TOTAL #
location. e e
Hord 8 1 ENTRY SIZE
QPAR1 - Parameter one, defined by driver [ e e
Word $ 2 PRINARY #
QPAR2 - Parameter tuo, defined by drivee 1 |emeeeeeceeececeeeeee
QRISC - Miscellaneous request dependent storage available to driver. 3 INPEDED PROCESS PCB
Wo,@gto e
QSTAT.PCBN - PCB Number of process uhich nade this request. Zero if HERD INDEX THERD
not associated uwith any process and I0Q is to be returned ;| Jeeeererccccecee e
by the systen. TAIL INDEX TTRIL
.QUALIFIER - A code which further defies or qualifies the
general status. Defined by driver. 6 NAXINUN OF IN USE TUSE
.STATUS - General Status. Indicates current and result stateof | | | = |eememmcmmmcmmmomoe
the request according to the following codes. 7 CURREHT IN USE
0 - not started or awaiting completioo. =~ | | | |eemmemremeermecenen
1 - successful conpletion. 10 OVERFLOWS TOVRFL
2 - end of file detected. =+ |eeeeeeemmmmeeee s
3 - unusual condition. 1
4 - irrecoverable error. 2 TOTAL REQUESTS TRQSTS
1
NOTE: See I/0 System Status Returns.
13 UNUSED
Word 11 - bit 0=1 Q elenent is on free list. e et
-=>
INEX OF §  [-----
ENTRY 1
_____ JE PR, B
0
ENTRY 2
| -
- INDEX OF 1
6.01.00 6.01.00
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1/0 I/0
10g (Cont. 1/0 Queve Elenent (10Q)
$ 123 %567 8 9101112131415
== l==fm=f==l-=l-=|==|==]==] =] == ] == ] = | -~ | - | --
ENTRY 3 REQUEST DEPENDENT FLAGS
QFLAG
1 10Q POINTER QLINK
------------------------ 2 QLDEVN QLDEV
Indeterninate
------------------------ 3 NISCELLRNEOUS Qnisc
4(s | DATA SEGMENT DST NUMBER QDSTN S(Word 4(0:1)
ENTRY 4 Stackflag If set
(IN USE) QADOR is 0B rel.
5 ADDRESS GADDR
<--- 6 UNIT # i FUNCTION QFUNC
INDEX OF 2 ? COUNT/XLOG/CONTROL RETURNS QuBCT
8 P1 QPAR1
ENTRY 5 ] P2 GPARZ
01//41111111111111111174/] QUALIFIER | STRTUS | QSTAT
11FR] PCBN QPCBN

QFLRG - Request dependent flags
Bit ¢ .RBORT Request has been aborted externally.

Bit 1 . SPECIAL Special handling is to be applied to this
request. For disc, indicates a menory
nanagenent request.

Bit 2 .DIRG Diagnostic request (not used).

Bit 3 . SBUF Systen Buffer. Target is a system buffer
whose index is relative to the start of
the SBUF table.

Bit 4 . IOUAKE Hake caller on conpletion of request.

Bit § .BLOCKED Blocked I/0. Caller is waited in RTTACHIO until
request is conpleted.

Bit 6 .COMPLETED Request has been conpleted and caller woken if
he had specified.

6.01.00 6.01.00
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1/0 1/0
1/0 Queve Elangnt (Cont,) 170 Sysgan Statys Retyme
STATUS &
Bit ? .DATRFRIN gata segnent has besn nade pressnt and is 0 - PENDING
rozen.
1 = WAITING FOR CONPLETION 10
Bit & JMRNERRORD  MAM error on data segrant nake present. 2 - DOING ERROR RECOVERY ]
3 - NOT RERDY WAIT X
Bit 9 PREQ This request has been started but was preenpted 4 - NO URITE RING WAIT 40
by a AR request. § - NEW PAPER TAPE WAIT %
Bit 10 .SFAIL Start SI0 failure in GIP
1 - SUCCESSFUL
Bit 11 .PFAIL The 1/0 has baen aborted because of a pouerfail. o - Norme
- L 1
Bits12-13 ,PREEMPT Presnptive type code: 1-soft, 2-hard. 1 - RERD TERMINATED WITH SPECIAL CHARACTER 1
2 - TRPE RETRY FOR SUCCESS REQUIRED 2
Bit 15 HSGDONE A nessage request reply has completed. 3 - LDW TRPE OR END OF TAPE RFTER WRITE kil
QLINK - Table relative index of next I0Q element. Points to first
word of element.
QLDEV - Logical Device Number 2 - END OF FILE
QNISC - Device dependent.
1 - PHYSICAL END OF FILE 12
QOSTN - If SYSBUFRe is clear then this is the DST number of the ta 2 - DRTR 22
data segnent. If bit O is set then buffer address is a DB of f:et 3 - END OF DRTA k4
value instead of segment relative offset (implemented for 4 - HELLOD 42
HOUAIT I0 and NOBUFF). § - BYE 52
QADDR - Offset in data segnent or sys buff table to target data buffer. 6 - J08 62
QFUNC.FUNC - Function code and qualifiers as specified by driver. 7 - END OF JOB 2
QHBCT - On initiation specifies the word count if positive or byte
count if negative. At conpletion of the request this location
contains the actual transnission count in the sane units as the 3 ~ UNUSUAL CONDITION
call. Certain control requests return data through this
location, 1- TERHI.mL PRRITV ERROR 13
QPAR1 - Paraneter one, defined by driver 2 - TERMINA TINED OUT 23
QPRRZ - Paraneter two, defined by driver 3- I/o RBBRTED ENTERNRLLV 3
QHISC - Niscellaneous request dependent storage available to driver. 4 - DATA LOST 43
QPCBN - PCB Nurber of process uhich nade this request. Zero if § - DﬁTﬂ SET NOT RERDY OR DISCONNECT 83
not agsociated with any process and 100 is to be returnad OR UNIT NOT ON LINE
by the systen. 6 ~ RBORTED BECRUSE OF POMER FAIL 63
JQURLIFIER - R code which further defies or qualifies the 7 - BOT AND BSR, BSF REQUEST 73
general status. Defined by driver. 10 - TRPE RUNRWRY 103
.STATUS - General Status. Indicates current and result state of 11 - EOT AND WRITE REQUES 113
the request accarding to the following codes. 12 ~ NO WRITE RING RFTER REUUE$T 70 OPERATOR 123
0 - not started or auaiting completion. 13 - END OF TRPE (PRPER TRPE LON) 13
1 - successful completion, 14 - PLOTTER LINIT SWITCH REACHED 143
2 - end of file detected. 15 - ENRBLE SUBSYSTEM BREAK AHD NO CONTROL Y PIN 183
3 - unusual condition. 16 - RERD TINE RETURNED OVERFLOW 163
4 - irrecoverable error. 17 - BREAK STOPPED RERD 173
20 - WRITE AND NO CARD IN WAIT STRTION 203
bord 11 bit 0- Gueue elenant is on free list. 21 - DEVICE POWERED ON - OPERATING ENVIROKMENT LOST 213
27 - VFC HAS BEEN RESET n
6.01.00 6.01.00
13- 61 13- 62
/0 1/0
n ug_Return: n nen r 79768 N
4 - IRRECOVERRBLE ERROR 012 3456 7 8 9101112131415 HNENONIC
0 - INVALID REQUEST 4 ] Request dependent flags (see balow) | GFLAG
1 - TRANSHISSION ERROR 14 +
2 - 1/0 TIME OUY 24 1] SYSDB relative pointer to next I0Q elawent. |  QLINK
3 - TIMING ERROR k] | Points to first word of element,
4 - SI0 FRILURE 44
5 - UNIT FRILURE 5 2| logical device nunbar | Qv
6 - INWRLID DISC ADDRESS o4
7 - TRPE PARITY ERRGR 1Ll 3| R| Bl F| G|BO] TOUT| FSCNTR | BSCNTR | RTCNTR |  QNISC
11 - PAPER TAPE TAPE ERROR 114
12 ~ SYSTEM ERROR 124 4| S| If QFLAG.(3:1) is clear then this is the | QDSTN
13 - INVRLID SBUF INDEX 1% | | DST nusber of the target data segment. If |
14 - mthkO?gkU“' TINEOUT OR NO RESPONSE FROM 144 | 1S is set, QADDR is DB relative. |
15 - UNINITIRLIZED MEDIA (LINUS) 154 §| Offset in the data segnent or system buffer | QRDDR
16 - NO SPARE BLOCKS AVAILABLE 164 | table to the target data buffer.
17 - DELETED RECORD DETECTED ON IBM FLOPPY DISC 174 + +
20 - LRBELED DEVICE UNRVRILABLE AFTER REELSWITCH 204 6| | Function code for | QFUNC
21 - PARITY ERROR DETECTED ON PHI COMMAND (EPOC) 214 | | this request. (See
| | next section,)
S - ERROR IN DATA CONTROL INFORMATION +
*L0G ?| On initiation, specifies the word count (50) |  QWBCT
O - INVALID ITEM NUMBER 5 | or byte count (<0). Rt completion of the
1 - INVALID RCCESS FOR ITEM 15 VALID ACCESS | request this location contains the actual
2 - FATILURE IN FOPEN OR FRERD 25 FS ERROR NUMBER | transnission count in the same units (bytes
3 - PRRITY CHANGE IN 8 8IT MODE 3% | or uords) as in the request.
4 - INVALID INFQ. FILE FORNMAT 45 +
5 - CHECKSUM ERROR IN INFO FILE 55 Z10| Paraneter 1. Used only for reads. Contains | QPAR1
6 - PASSED VALUE LESS THAN MIN. 65 HIN.VALUE ALLOWED | the EOF specification in bits (13:3)
7 - PASSED VRALUE GRERTER THAN MAX. 75 MAX.VALUE ALLONED
10 - PASSED VALUE IS UNSUPPORTED 105 1111 Paranetnr 2. Used only for writes. If bit | QPAR2
1" - :223; Lsss ;H?N REQUIRED T0 115 NIN.SPACE NEEDED (13:1) is wet, writing past EOT is allowed.
N ALL INFO.
12 - COUNT GRERTER THAN RVRILABLE 125 NAX. SPACE AVAIL W2UIIIIN11E11H18) QUALIFIER | STATUS | QSTRT

T0 STORE INF
13 - E:SSED VRLUES NOT IN RSCENDING 135

14 - PASSED CHARACTER HAS OTHER 145
DEFINED FUNCTION

OFFSET OF ELEMENT
OTHER FUNCTION

G.01.00
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l!]: PCB NUMBER

QFLRG - Request dependent flags

Bit 0 ABORT - Rbort this request and return an error indication to the
caller.

Bit 1 SPECIAL - Apply special handling to this request. (Not used)

Bit 2 DIRG - This is a request fron the diagnostic subsysten.
(Not used)

Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of
the data buffer,

Rit 4 TOUOKE - Yghe caller or completion of fggues

Bit 5 BLOCKED - Blocked 1/0. The caller is uaated in RTTACHIO

G.01.00
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/0

until the request is conpleted. Inplies IOHAKE.

Bit & COMPLETED - The request has been completed and the caller
auakened if he had requested (mith IOMAKE).

Bit 7 DATAFRIN =~ Set by the mesory managenent routines (MAM) when a
NAKEPRESENT request is successfully completed and
indicates the data segment is frozen in nemory,

Bit & MANMERRORD - Rn error has occurred uhile MAM was trying to
nake the target data segnent present and freeze

it in nenory.
Bit 9 PREQ - (Not used)
8it 10 SFAIL - Delayed failure of SI0 instruction. If a call to

START’HPIB resulted in the request being added to
the channel queue, this bit indicates that the SI0
instruction failed when the request was selacted
for execution,

Bit 11 PFAIL - The request was aborted because of a system pouer
failure.

QMISC - Driver request dependent flags and counters. Used mostly for
error retries.

RETRY - Indicates an error retry is in progress.

BRCK - Backspace record processing for an error retry is in
progress.

FORMARD - Foruard space record processing for an error retry is
in progress.

GAP - Gap processing for an error retry is in progress.

BODEOF - Backspace record due to a data EOF processing is in

progress.
TOUTCNTR - GIC timed-out counter.
FSCHTR - Foruard space record counter.
BSCRTR - Backspace record counter.
RTCNTR - Error retry counter.

GSTAT -~ PCB nunber and request completion status.

PCBH - The Process Control Block {PCB) number of the process
uhich nade this request. If zero, the request is not
associated with any process and the I0Q element is to
be returned by the systen when the request has completed.

STRTUS - General status indicating the final state of the request.
The follouing codes are used:

0 - Not started or awaiting completion,

1 - Successful completion,

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALIFIER - A code which further defines or qualifies the general

status. (See the section Driver Return Status Codes.)

1/0
nent for CIPER
01t 23 456 7 8 9101112131415 NRENONIC
] Request dependent flags (see below) | QFLRG
1| I0Q table index to the next I0Q element. | QUINK
| Points to first word of element. i
2| Logical device number |  QLDEV
31 | QnIsC
4] | If QFLRG.(3:1) is clear then this is the | @DSTN
| S| DST number of the target data segment. If |
| | S is set, QRODR is DB relative. ]
5| Offset in the data segrent or systen buffer | QADDR
| table to the target data buffer.
6 | Function code for QFUNC

|
| | this request. (See
i | next section.)

|

| or byte count (<0). At completion of the

| request this location contains the actual

= transnission count in the same units (bytes

|
|
i
7| On initiation, specifies the word count (>0) = QuBcT
!
or words) as in the request. i

10| Paraneter 1. |  QPARt
X11{ Parameter 2. | QPAR2
124 | QUALIFIER  [RSTATUS |  QSTAT
x13] PCON | QPCB

QFLAG - Request dependent flags

Bit 0 RBORT - Abort this request and return an error indication
to the caller.
Bit 1 SPECIAL - Apply special handling to this request. (Not used)
Bit 2 DIAG - This is a request from the diagnostic subsysten.
Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of
the data buffer.
Bit 4 IOWAKE - Hake caller on completion of request.
Bit 5 BLOCKED - Blocked I/0. The caller is waited in RTTRCHIO
until the request is conmpleted. Implies IOMAKE.
Bit 6 COMPLETED - The request has been completed and the caller
if he had req d (uith TOWAKE).
Bit 7 DATRFRZN - Set by the merory managenent routines (MAN) uhen a

6.01.00 6.01.00
13- 65 13- 66
I/0 I/0
MAKEPRESENT request is successfully conpleted and 0 - Pending 1 - Haiting For Conpletion %10
indicates the data segrient is frozen in menory. 3 - Not Ready WHait %
Bit 8 MAMERRORD - An error has occurred while MAM uas trying to
Hake the target data segrent present and freeze 1 - Successful ¢ - Ho Errors X
it in nenory.
Bit 3 PREQ - (Not used) 2 - End of File (Not Used)
Bit 10 SFAIL - Delayed failure of SIO instruction. If a call teo
STARTIO resulted in the request being added to 3 - Unusual Condition 3 - Request Rborted %33
the channel queue, this bit indicates that the SI0 6 - Pouerfail Rbort %63
instruction failed when the request was selected X21 ~ Device Pouered Up X213
for execution.
Bit 11 PFRIL - The request uas aborted because of a systen power 4 - Irrecoverable Error O - Invalid Request %
failure. 1 - Transfer Error 14
2 - 1/0 Tined Qut Before Complete X24
4 - SI0 Failure 194
QSTAT - PCB nunber and request completion status. S - Unit Failure 54
12 - Systen Error X124
PCBN - The Process Control Block (PCB) number of the process X14 - Channel Failure 1144
which nade this request. If zero, the request is not %21 - Parity Error X214

associated with any process and the I0OQ elerent is to

be returned by the systen uhen the request has conpleted.
RSTATUS - General status indicating the final state of the request.

The follouing codes are used:

0 - Not started or auwaiting completion.

1 - Successful completion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALIFIER - A code which further defines or qualifies the general
gtatus. (See the section Driver Return Status Codes.)

HP-I8 CIPER Physical Driver Request Codes
OPERATION FUNCTION PARANETERS

RERD 0 None
HRITE 1 None
FILE OPEN 2 None
FILE CLOSE 3 None
DEVICE CLOSE 4  Hone
CIPER INIT 184  Kone
CIPER Oriver Return Status Codes
General Status (13:3) Qualifying Status (8:5) Overall (8:8)

6.01.00
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0 123456 7 8 910111213 1415 NKENONIC

ol Request dependent flags (see belou} | GFLRG
1| SYSDB relative pointer to next I0Q element. | GLINK
I Points to first uord of element. |
2l Logical device nunber | Qlbev
3PP |PE[NC|TOUTCNTR| | WAITCODE |  QMISC
4] S| If QFLRG.(3:1) is clear then this is the | QDSTN
| DST nunber of the target data segnent. If |
| |S is set, QADDR is DB relative. |
5] Offset in the data segnent or systen buffer |  QRBDR
| table to the target data buffer. |
6] | Function code for |  QFUNC
| | this reguest. (See |
| | next section.) |
7] On initiation, specifies the word count (>0) |  QWBCT
| or byte count (<0). Rt completion of the |
| request this location contains the actual |
| transmission count in the same units (bytes |
| or words) as in the request. |

X10| Paraneter 1. Vertical Fornmat specification. | QPAR1
| (See next section for detail.) |

6.01.00
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X11| Paranwter 2. Space Mode Flags. (See next | QPRRZ
saction for details.)

QRN WALIFIER | STATUS
113{ PCB NUMBER

QSTRT
GPCBN

e e —

QFLRG - Request dependent flags
Bit 0 RBORT « fibort this request and return an error indication
to the caller,
Bit 1 SPECIAL - Apply special handling to this request. (Not used)
Bit 2 DIRG - I::s is :)rwmt fron the diagnostic subsysten,
t use
Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of
the data buffer.
Bit 4 IOMAKE - Wake caller on completion of request.
-Bit 5 BLOCKED - Blocked I/0. The caller is maited in ATTACHIO
until the request is completed. Inplies IOWAKE.
Bit 6 COMPLETED - The request has been conpleted and the caller
auakened if he had requested (mith IOWAKE).

1/0

1/0

Bit 7 DATAFRIN - Set g‘ the nenory management routines (MAR) when a
NAKEPRESENT request is successfully completed and
indicates the data segnant is frozen in nenory.

Bit & MANERRORD - An error has occurred while AR Mas trying to
nake the target data segnent present and Freeze

it in nerory.

8it 9 PREQ - (Not used)

Bit 10 SFRIL - Delayed failure of SID instruction. If a call to
STARTIO resulted in the request being added to
the channel queue, this bit indicates that the SIO
instruction failed uhen the request was selected
for execution.

Bit 11 PFRIL - The request uas aborted because of a systen power

failure,

QRISC - Driver request dependent flags and counters.

PRE'TO'POST - Pre to post spacing change flag.
PEJECT - Last operation uas a page eject.
MASTERCLR - Master clear done to clear powerfail bit in status.
HNaster clear needs to be done from not ready condition.
TOUTCNTR - Channel tine-out retry counter.
WAITCODE - Indicates type of wait:
0 - neu request
1 - conpletion wait
2 - not ready wait

QSTAT - PCB number and request conpletion status.

PCBN - The Process Control Block (PCB) nunber of the process
which nade this request. If zero, the request is not
associdted With any process and the I0Q element is to
be returned by the systen uhen the request has conpleted.

STATUS - Genaral status indicating the final state of the request.
The following codes are used:

0 - Not started or auaiting conpletion.

1 - Successful conpletion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecovarable error has occurred.

QUALIFIER - R code which further defines or qualifies the general

status. (See the saction Driver Return Status Codes.)

6.01.00 5.01.00
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1/8 1/0
2608 Line Printer Request Codes 190 1 Line Printer ik n

Paraneters

P1 - Vertical Format Specification
1 = use 15t data char as fornat spec

Operation Function
WRITE 1

153 - "+", print and suppress spacing
55 - ", print and triple space
X60 - “0", print and double space
61 - "1", print and top of forn

X200-%277, print and space N-X200 lines
1300-2377, print uith channel N-X277

Rll others, print and single space.

P2 - Space Node Flags
(15:1) ~ Prespace flag
if set, print then fill buffer
if clear, fill buffer then print
(14:1) - No page stepover flag
if set, single and double space
uithout etepover (66 lines/page)
if clear, single and double space
uith stepover (€0 lines/page)

FILE OPEN H
FILE CLOSE 2
DEVICE CLOSE 4
READ STATUS X17

Page eject if not at top of forn
Page nject if not at top of fom
Page eject if not at top of form

Read I/0 status
Count - buffer nust be at least 2 bytes
VFC SET 2100 Load VFC RAN
Count - forn length in words
(0 loads RAM Forn internal ROM)
P1 -6 for 6 LPI or 8 for 8 LPI
any other value defaults to 6 LPI
THB SET 2101 Sets logical colunn definition
1 - 0 to 15, any other value defaults to 15

6.01.00
13-n

0123456 78 9101112131415 NNENONIC

ol Request dependent flags (sae below) | GFLAG
1| SYSDB relative pointer to next I0Q element. |  QLINK

| Points to first word of elenent. |
H] Logical device nurber | qibev
3|PPIPE|PF| TOUTCNTR| | NAITCODE | QNISC
4| S| If QFLRG.(3:1) is clear then this is the | GQDSTN

| | OST mumber of the target data segment, If |

| | § is set, GAODR is 0B relative. |
§| Gffset in the data segrent or system buffer |  QRDOR

| table to the target data buffer. |
6| | Function code for |  QFUNC

| | this request. (See |

| | next section.) I
7| On initiation, specifies the word count (>0) |  QUABCY

| or byte count (<0). At completion of the |

| request this location contains the actual |

| transnission count in the wane units (bytes |

| or words) as in the request. |
X10| Parsmeter 1. Vertical Format specification. |  QPAR1

| (See mext section for detail. |
Z11| Paraneter 2. Space Mode Flags. (See next | GPAR2

| section for details.) |
X21/7H10EEIT11111111) QUALIFIER | STRTUS | QSTAT

!13: PLB NUMBER | QpCBN

QFLAG - Request dependent flags
Bit 0 ABORT - Rbort this request and return am error indication
to the caller.

Bit 1 SPECIAL - Rpply special handling to this request. (Mot used)

Bit 2 DIRG - This is a request fron the diagnostic subsysten.

{Not used)

Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of

the data buffer.

Bit 4 ICMRXE - Wake celier oo conpletien of request.

Bit 5 BLOCKED - Blocked I/0. The caller is waited in ATTACHIO
6.01.00
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1/0 1/0
until the request is completed. Implies IOWRKE. Format for 2619R
Bit 6 CORFLETED - The request has been completed and the caller
d if he had req (uith JOWRKE). 01234 12 15
Bit 7 ORTAFRZN - Set by the menory management routines (MAM) when a |PP{PE|PF|TOIBF| | HAITCODE |
MAKEPRESENT request is successfully conpleted and
indicates the data segnent is frozen in nenory.
Bit 8 MAMERRORD - An error has occurred while MAM Was trying to TouT - Channel tined out flag
nake the target data segrient present and freeze BUF’FILL - Buffer fill operation in progress
it in nenory.
git 9 PREQ - (Nct used) QSTRT - PCB nunber and request completion status.
Bit 10 SFAIL - Delayed failure of SI0 instruction. If a call to
STARTIO resulted in the request being added to PCBN - The Process Control Block (PCB) nunber of the process
the channel queue, this bit indicates that the SIC which nade this request. If zere, the request ie net
instruction failed uhen the request was selected associated with any process and the I0Q element is to
for execution. be returned by the systen uhen the request has completed.
8it 11 PFAIL - The request uas aborted because of a systen power STRTUS - General status indicating the final state of the request.
failure. The follouing codes are used:
0 - Not started or awaiting completion.
1 - Successful completion.
QUISC - Driver request dependent flags and counters for 2631. 2 - End-of-file detected.
3 - Unusual, but recoverable, condition detected.
PRE’TO’POST - Pre to post spacing change flag. 4 - Irrecoverable error has occurred.
PEJECT - Last operation was a page eject. QUALIFIER - A code which further defines or qualifies the general
TOUTCNTR - Channel tine-out retry counter. status. (See the section Driver Return Status Codes.)
POUERFRIL - Pouer fail flag indicates pouer fail occurred.
WAITCODE - Indicates type of wait:
0 - neu request
1 - conpletion uait
2 - not ready wait
6.01.00 6.01.00
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2613 Line Printer Reguest Cades 2631 _Line Printer Request Codes (HP-IB)
Operation  Function Paraneters
Operation Function Paraneters
WRITE 1 P1 - Vertical Fornat Specification
WRITE 1 P1 - Vertical Fornat Specification 1 - Use 1st data char as fornat
1 - Use 1st data char as fornat specification.
specification.
X53 - "+", print and suppress spacing
%53 - “+", print and suppress spacing %56 - "-", print and triple space
%55 - “-", print and triple space %60 - "0", print and double space
60 - “0", print and double space %61 - "1", print and top of forn
%61 - 1", print and top of forn
X200-%277, print and space N-X200 lines
%200-%277, print and space N-2200 lines 1300-X307, print with channel N-2277
2300-2312, print uith channel N-2277
%320 - Fill Line Printer Buffer Only
%320 - Fill Line Printer Buffer Only
A1l others, print and single space.
Rl1 others, print and single space.
P2 - Space Mode Flags
P2 - Space Mode Flags (15:1) - Prespace flag
(15:1) - Prespace flag if set, print then fill buffer
if set, print then fill buffer if clear, fill buffer then print
if clear, fill buffer then print (14:1) - No page stepover flag
(14:1) - No page stepover flag if set, single and double space
if set, single and double space uithout stepover (66 lines/page)
uithout stepover (66 lines/page) if clear, single and double space
1f clear, single and double space uith stepover (60 lines/page)
uith stepover {60 lines/page)
FILE OPEN 2 Page eject if not at top of forn
FILE OPEN 2 Page eject if not at top of forn
FILE CLOSE 3 Page eject if not at top of form
FILE CLOSE 3 Page eject if not at top of form

DEVICE CLOSE 4
READ STATUS  x17

Page eject if not at top of form

Read I/0 status
Count - buffer size

*IDENTIFY 2110

*SELF TEST:
INITIRTE X111

Return ID value in Bank & Buffaddr

Subtest number to execute in Bank and Buffaddr
(subtest number ranges fron ¢ to 7)

STRTUS 2112 Subtest result returned in Bank & Buffaddr

*LOOPBACK TEST:
URT DATR 13
RERD DRTR X114

Data to LP in Bank & Buffaddr [PING]
Data from LP read into Bank & Buffaddr [PONG]
Count - Buffer Size (256 bytes nax)

6.01.00
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DEVICE CLBSE 4
READ STATUS X17

Page eject if not at top of fors

Read I/0 status
Count - 1 byte nininum required

VFC SET 2100 LOADS VFC RANM
Pt - 1 -1 IPI (lines per inch)
2-21LP1
3-3LP1
4 -4 (PI
5-51PI
6 -6 LPL
8 -8 LPI
12 - 12 LPI

Any other value defaults to 6 LPI.

6.01.00
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/e
140 Quays Elsnent For HP-1B Corg Regdee
0t 2 2 4 5 6 7 8 9101112131415  NMNEMONIC
oi Requast depandent flags (sne below) | QFLRG
1| $¥YSDB relative pointer to next 100 elenent. |  QLINK
| Points to first uord of element. |
H]| Logical device number | QuEv
3 Rusiliary buffer flag. | onIsc
4| S If QFLAG.(3:1) is clear then this is the QDSTN
| DST nunbar of the target dats sagrent, If
| S is sat, GRDDR is DB relative,
S| Offset in the data segnent or systen buffer I QRODR
| table to the target data buffer.
8l | Function code for |  GFUNC
| | this request. (See |
| | next section.) |
71 On initiation, specifies the word count (%) |  QUECT
| or byte count (<0). Rt completion of the i
| request this location contains the actual |
| transmission count in the sane units (bytes |
| or words) as in the request. I
10| Paraneter 1. Contains the EOF specification | QPAR1
11| Paraneter 2. Contains the data node | QPAR2
| specification in bits (11:2). (See below card |
| reader request codes for detail infornation) |
K20H04111111110101171111) WRLIFIER | STRTUS |  OSTAT
113! PCB NUMBER } QPCBN
1
QFLRG - Reguest dependant flags
Bit 0 RBORT = Rbort this request and return an error indication

t0 the caller,

Bit 1 SPECIAL - Rpply special handling to this request. (Not used)
Bit 2 DIRG = This ls a request from the diagnostic subsysten,
Bit 3 SYSBUFF - Target is an index relative to the $BUF Table of

the data buffer,

Bit 4 IOURKE - Wake caller on completion of request.
Bit 5 BLOCKED - Blocked I1/0. The caller is waited in ATTACHID

until the request is completed.

Implies IOMRKE,

1/0

Bit 6 COMPLETED - Tha request hae besn completed and the caller
auskaned if he had requested (uith IOUAKE),

Bit 7 DATAFRZN - Set b‘ the nenory managenent routines (NAN) when 2
MAKEPRESENT requast is successfully completed and
indicates the data segrent is frozen in nmenory.

Bit 8 MAMERRORD - An error has occurred while MAN was trying to
nake the target data segrent present and freeze

it in menory.
Bit § PREQ ~ (Not used)
Bit 10 SFAIL = Delayad failure of SI0 instruction, If acall to

STARTIO resulted in the reguest being added to
the channel queus, this bit indicates that the SIO0
instruction failed when the request uas selected
for execution.

Bit 11 PFRIL - The request uas aborted because of a aysten pouar
failure.

QNISC - Auxiliary buffer flag used to indicated a read into the
driver's buffer and not the user's buffer.

QSTAT - PCB numbar and request completion status.

PCEN - The Process Control Block (PCB) nunber of the process
shich made this request. If zero, the request is not
associated with any process and the I0Q element is to
be returned by the system when the request has completed.

STRTUS - General status indicating the final state of the request.
The following codes are used:

0 - Not started or awaiting completion.

1 - Successful completion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALIFIER - R code which further defines or qualifies the general

status. (See the section Driver Return Status Codes.)

6.01.00 G.01,00
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£S_ Disc Request Queus Elenent (I0Q) Bit 0 RBORT - Requast has baen aborted extermally,
Bit 1 MAREQ = Request is for a segnent transfar.
8it 2 DIRG - This is a request from the diagnostic subsysten.
0123456 7 8 9101112131415  MNENONIC Bit 3 SBUF - Target is an index relative to the SBUF Table of
the data buffer.
0l Reguest dependent flags (see below) | GFLRG Bit 4 JIONAKE - Wake caller on completion of request.
+ Bit 5 BLOCKED - Blocked I/0. The caller is waited in RTTACHIO
1l Request urgency class | QURGCLASS until the requast is completed. Inplies IOWRKE,
Bit 6 COMPLETED - The raquest has been conpleted and tha caller
2l Logical device nunber |  QLDEV auakened if he had requested (nith IOUAKE).
+ + Bit 7 DATRFRIN - Data segnent has been present and is frozen.
3|CHANF |RS[OP | IN|SRIRTRAN| LF |SP| | UAITCODE | QNISC Bit 8 MANMERRORD - An error has occurred uhile MAM was twing 1o
nake the target data segnent present and freeze
4| 8| DST (If procass disc I/0) | QDSCTN it in nenory.
| R i A 8it 9 PREQUEUED - Reguest is queued into disc’s request queue
| DST  (If segnent transfer) [SsStack] | Bit 10 SFAIL - Delayed failure of SI0 instruction. If a call
to STARTIO resulted in the request being added
5| Offset in the data seg (If process disc I/0) | GQRDOR to the channel queue, thie bit indicates that
------------------------ the SID instruction failed uhen the request was
| Addrese in Bank (If segnent transfer) i selected for execution.
+ Bit 11 PFRIL - The reguest uas aborted because of a systen
6| Unit # | Function code for GFUNC r failure.
] | this request. 8it 12 CURREQ - Request is device's current request.
Bit 13 DISRBLED - Request is disabled.
71 On initistion, epecifies the uord count (%) |  QuBCT Bit 14 DISATMPT - Attempt to disable this request.
| or byte count (<0). At completion of the { Bit 15 NSGOONE - A message request reply has completed,
{ request this location contains the actual | )
| transnission count in the eane units (bytes | QLDEV.QLDEVN - Logical Device Wurber
| or uords) as in the raquest. |
+ QMISC - Driver request dependent Flags and countars.
X 8| Pt - Paraneter 1 (Usually High Order of | QPARY
| Current Logical Disc Rddress [CLDA1]) | CHAN'ERR'FLG -~ Channel error retry flag,
+ RSTAT'FRIL'FLG - Request status failed flag.
X 9| P2 - Paraneter 2 (Usually Lou Order of | QPAR2 OPER’REQ'FLG - Operator requested release flag.
| Current Logical Disc Rddress [CLDR2)) | INFRULT'FLG - Internal maintenance fault flag,
STRT’RTRY'FLG =~ Status error single retry flag.
XOI//4111111110111141441 | QUALIFIER | STATUS |  QSTAT RTRANS'FLG - Retransmit required flag.
LOAD’FLG - fedia load flag.
1) PCB | QP SYS'PFAIL'FLG = Systen powerfail flag.
212| Syshase relative indx of previous req in queue| QPREVREQP WRITCOOE = Indicates type of wait:
X13| Sysbase relative indx of next req in gueve | QNEXTREQP 0 - new request
+ | - conpletion wait
14| | QSEGIDENT 2 - not ready wait
+= Segidentifier (If seg transfer) -+ 3 - release/release deny wait
15) | 4 - I0Q defer wait
§ - DSCT read wait
QSEGDISP § - DSCT urite wait

115iDISFLﬂC!HEHT OF READ OR WRITE FROW SEG BRSE(MM)|
4 -

..... R

GFLRG - Recuest dapandent flags

6.01.00
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7 - synchronization wait

QDSTN - If systen buffer is clear then this ie the DST

Rimpar né The tangst daty -quon' T# miv 1 se
set then buffer address is o DB offset value

5.01.00
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Bit 0 RBORT - Request has been aborted externally.

Bit 1 NMMREQ - Request is for a segment transfer.

Bit 2 DIRG - This is a request from the diagnostic subsysten.
Bit 3 SBUF - Target is an index reiative to the 3BiFf Table of

the data buffer.
Bit 4 IONAKE Hake caller on conpletion of request.
Bit 5 BLOCKED - Blocked I/0. The caller is uaited in ATTRCHIC

until the request is completed. Implies IOWAKE.

Bit 6 COMPLETED - The request has been completed and the caller
auakened if he had requested (With IOWRKE).

Bit 7 DATAFRIN - Data segnent has been present and is frozen.

Bit 8 HANERRORD - An error has occurred while MAN uas trying to

nake the target data segnent present and freeze

it in nenory
Bit 9 PREQUEUED - Request is queued into disc’s reguest gqueue
Bit 10 SFAIL Delayed failure of SI0 instruction. If a call
to STARTIO resulted in the request being added
to the channel queue, this bit indicates that

0

the SI0 instruction failed when the request uas

selected for execution.

Bit 11 PFAIL - The request was aborted because of a systen
power failure.

Bit 12 CURREQ - Request is device’s current request.

Bit 13 DISRBLED - Request is disabled.

Bit 14 DISATHPT - Attempt to disable this request.

Bit 15 MSGDONE - A nessage request reply has completed.

QLDEV.QLDEVN - Logical Device Nunber
QHISC - Driver request dependent flags and counters.

CHAN’ERR’FLG - Channel error retry flag.
RSTAT’FAIL’FLG - Request status failed flag.
OPER’REQ’FLG - Operator requested release flag.
INFAULT’FLG - Internal naintensnce fault flag.
RETRY’ COUNT - Retry count area,

LOAD’FLG - Hedia load flag.

SYS’PFAIL’FLG - Systen powerfail flag.

WAITCODE - Indicates type of wait:

neu request

conpletion uait

not ready mait
release/release deny wait
10Q defer wait

OSCT read wait

DSCT write wait
synchronization wait

N bW O
[ R A

QDSTN - If systen buffer is clear then this is the DST
nunber of the target data segnent. If bit 0 is
get then buffer address is a DB offset value

6.01.00
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/0 /0
instead of segnent relative offset (implerented €S 80 Integrated Cartridge Tape Request
for NOWAIT 170 and NOBUFF).
QADDR - Offset in data segnent or systen buffer table to 0 1 2 3456 7 8 9101112131415 NNERONIC
target data buffer.
ol Request dependent flags (see below) | QFLAG
QFUNC - Function code and qualifiers as specified by +
driver. 1] Request urgency class | QURGCLRSS
QSTRT - PCB number and request completion status. 2| Logical device nuwber | Quev
PCBN - The Process Control Block (PCB) nunber of the process 3|CHANF [RS|OPIIM| RETRY JLF|SP| { WRITCODE | QnIsC
uhich nade this request. If zero, the request is not +
associated with any process and the 10G elewent is to 4} 8§ ST ({If process disc 170} QDSCTN
be returned by the system when the reguest has completed. I it I
| DST (If segnent transfer) [S
STATUS - General status indicating the final state of the request. +--+
5| Offset in the data seg (If process disc I/0) | QADDR
0 - Not started or auaiting completion. =~ | e e e ee e e oo e oo oo
1 - Successful completion, | Rddress in Bank (If segnent transfer) t
2 - End-of-file detected.
3 - Unusual, but recoverable, condition detected. 6| Unit # { Function code for | QFUNC
4 - Irrecoverable error has occurred. | | this request. ]
QUALIFIER - A code which further defines or qualifies the general 71 On initiation, specifies the word count (>0) | QUBCT
gtatus. (See the section Driver Return Status Codes.) | or byte count {<0). Rt completion of the |
| request this location contains the actual |
| transnission count in the same units (bytes |
| or uords) as in the request. I
210] P1 - Parameter 1 (Usually High Order of {  QPAR1
| Current Logical Disc Rddress [CiDR1]) |
11| P2 - Paraneter 2 (Usually Low Order of | GPARZ
| Current Logical Disc Rddress [CLDA2]) |
%12] PCBH | QUALIFIER | STATUS |  QSTAT
%13| Sysbase relative indx of previous req in queue| GPREVREQP
%14| Sysbase relative indx of next req in queue | QNEXTREQP
X151 Segidentifier (If segnent transfer | QSEGIDENT
Z16| Displacenent of read or urt fron seg hase (MM} QSEGDISP
117|5 |//l/I////////l/////////////l/f////////l/l///|
WL 111 H T /I/////Il
L] II// //I// LTI T
P I/lIIIl///////l/////ll////l//ll///ll//!i/////I
QFLAG - Request dependent flags
6.01.00 6.01.00
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instead of seguent relative offset (implenented
for NOWRIT I/0 and NOBUFF).

GADOR - Offset in dats segnent or systen buffer table to
target data buffer.

QFUNC - Function code and qualifiers as specified by
driver.

QSTAT - PCB nunber and request conmpletion status.

PCBN - The Process Control Block (PCB) nunber of the process
uhich nade this request. If zerp, the request is not
associated uith any process and the I0Q elenment is to
be returned by the systen when the request has conpleted.

STATUS - General status indicating the final state of the request.

O - Not started or auaiting completion.

1 - Successful conpletion.

2 - End-of-file detected.

3 - Unusual, but recoverable, conditicn detected.
4 - Irrecoverable error has occurred.

QUALIFIER - R code which further defines or qualifies the general
status. (See the section Driver Return Status Codes.)




1/t 1/0
SRUE Table Lavout Isbie Elenent Sliccaticn (SOUF)
The allecation of the elenents in the 100 terninal buffer (TBUF) and
TOTAL # systen buffer (38UF) tables is of concern to the I/0 systew.
ENTRY SIZE TSIZE
FREE LIST OF TABLE ELEMENTS
PRINARY #
These tables are in the forn of a free-linked list of the free elements.
INPEDED PROCESS PCA For the SBUF’s the =1 word of entry is the link to the naxt element,
For the TBUF's, word 2ero is the link and word 1 is the link for the
oo HEAD INDEX TRERD 100 alenents.
—-— TRIL INDEX TIAIL €ach word has an 11-ucrd header hpiming at the base of the table . The
first six vorde of the header are for mamaging the table and the second
PREINUN OF IN USE TUSE tive are for monitoring table activity.
CURRENT IN USE The entries follou the header at word eleven,
OVERFLOUS TOVRFL
pree ELEMENT ALLODATION
REQUESTS TROSTS Elenents are obtained from the beginning of the free list, pointed to
ek 5 by the head and returned to the end of the frae list pointed by the tail.
When the free list is enpty, the head index is zerc and the tail index
-3 is set to point at the head index.
| ENTRY 1
| The tables are divided into tuo areas: a primary and 2 secondary area.
| Host requests are obtained fron the prinary area. The secondary ares is
| 4 used only for critical requirenents when the primary ares is exhausted.
| These areas are logical areas deternined by paraneters in the header.
- Comm
| ENTRY 2 | The utility of the core resident tables is seriously reduced if their
i = use ie not restricted to dynamic situations,
- INDEX OF 1 | One of three responses nust be spacified to the routines which allocate
} elenents From the I/0 systen tables,
meem)
ENTRY 3 l 1. Inpede caller if prinary is empty.
2. Get fron primary area only.
INDEX OF 2 Lt ’
3. Get fron secondary arwa if primary ares is smpty.
ENTRY 4 (===
(IN USE ) l
INDEX OF 4 ———
P IS—
ENTRY §
J-1-5-4-2 6.01.00
6.01,00 13- 86
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1/0 1/90
Isbie Elenent Allocation (Cont.) IES Globe)
Request types 2 and 3 return an indication to the caller if the request -
could not be satisfied. The follouing table specifies the typas of calls | et |
for alenent allocation and the action if an slenent is not activeted. 63, .
5. RESERVED .
BUFFER USER CALL TYPE FINAL RCTION | —
49| CRNOPIN
SBUF's
48] LAST NEIGHT
File systen Inpede - B
Ptape Inpede e 47
Bad track Prinary Forget raquest " PAUSETINE
s |emeseeeeaacenocenaae
45§ LISTSTATE
ATTACHIO (not impedable) Prinary Return 100X-0 eeememmmmeverconnen.
RTTACHIO (inpedable) Inpede - 44| CUREFILTER
SI00N (nenory $ y Sudden death wommomommmnoe e eas
TONESSAGE Secondary 1/0 error 43| CURDFILTER
HERDER DEFINITION 42| cuTNun
Prinarg L} = Wumber of elenents in the primary arsa. 41|  CHTDEMON
Total - Total nunber of alenents in the table. mmeenmen e ———————
Size ~ §ize in uords of each alenent. 40| CURCFILTER
Inpeded PCB - If not zero then contains the PCB nunber of the
firet process uaiting for an alenent in this table. 39| MANCFILTER
Head index - Index of first free element. 1 |esseccmceccoccennaes
Tail index = Indax of last free elenent. 38| WINCFILTER
In use = Currant nunber not in free ldst,. 1 femeeemecemcecmecnen.
Overf lous « Nunber of requests rade for an elenent. 37| ESCHEDBASE
Total requests - Total number of elements reguested. | |eeeccsesmcmsceceeeae
36| DSCHEDBASE
35] CSCHEDBASE
34| WORSTEPRI
33| WORSTDPRI
32| WORSTCPRI
31 NISC, BOUNDS FLAGS
30| SYSTEM MEM BOUND
29| XDS UPPER BOUND
28| DL INITIAL
601,00 6.01.00
120 13- 8




1/0

1oba) (Con:
Series 64 only
Series 64 only

24] ¥DS SEGMENT LINIT Series 64 only
23| PRIV BNDS STRT WD Series 64 only
a

© RESERVED .
0l .
8 s PSEN, PSDB counter
171 Reserved
. ;6;; -------- process’ stack DSTR
18 PSTR pseudo-interrupt status
wo ;;BE& -------- pseudo-interrupt address
13 TRACE FLAG flag set non-zero on IXIT auay from ICS
12 PFRIL PTR to pouerfail PCB
T 3 Eﬁ; -------- absolute JCUT address
10 XP pointer to executing process PCB
o ;l-:;;t -------- absolute stack address
sl ; ----------- stack DB relative
A B[ --------- stack 08 relative DL

P ; ---------- stack DB relative §
st ;;i;;( -------- stack bank

6.01.00
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I/0

STD8 absolute stack DB

=

> DISPATCH stack marker

-
L]
et
o
=
=
@

ar op | © |

A
.................... > FOR DISPATCH

8
2
g
x

=PSEUDQ-DISABLED AND DISP INSTRUCTION EXECUTED.
=DISPATCHER INTERRUPTED.

ICS _Globa) Cells Uith Initial Values

STDB - absolute address of the currently running process’s stack.
SBANK - bank address for process’ stack.
S stack DB relativeS

absolute stack address

DL~ stack DB relative DL
- Ptg table relative pointer to word 0 of the running process’

3 stack DB relative Z
PCBX
o4

The above cells are t0 be initialized for the PROGENITOR.

CPCB - absolute 4, is an absolute version of ¥P. If CPCB is zero,
then the above cells are invalid. This will never be the
case in a process. CPCB should alsc be set by INITIAL.

SDST - DSTH# for running process’ stack.

JCUT - the bank zero absolute address of the JCUT table.

PRDDR - PB relative address for the procedure PSEUDOINT.

PSTA - status value for PSEUDQINT, X140000+CST#.

DISAP - PSDB counter, initially 0.

INITIAL sets the above as described.

170

€S 80 Disc Interrupt Linkage Table {ILT}

There is one ILT for each device controller configured on the systen. R con-
troller nay support nore than one unit, houever the CS°30 disc driver will
only concern itself with the single unit controller,

01234567 8 9101112131415 HNENONIC

th;nnel

0] | ICPVRO
1l Progran | IcPvR1
2| Variable | ICPVR2
3| Area (ICPVA) | IePve3
4 DHA Abort | IcPvA4
5| Address | 1cPvms
6l [ | ISRQL
7ILI]  CHANQUE | | CHAN | DEV | ICNTRL

X10| SYSDB relative pointer to channel program areaj ISIOP

%11| SYSDB relative pointer to idle status area | ISTAP

X12| single instruction that is executed to extract| IUNIT
| the device unit nunber from the status pointed|
| to by ISTRP. [Since only Unit O exists on the |
| €$’80 discs, ANDI 0 is used to return Unit 0] |

213] SYSOB relative DIT pointer of the device | IcoP
| currently using the channel to perforn a |
| data operation. |

x14| SIOPSIZE | CQUEN | IQUEVE
X15|RUIUP|IG| | HCURIT | IFLAG
Z!GE S;SDB relative DIT pointer for unit ¢ 1 IDITPO

1 1star

1171 20 bytes status area for idle channel progran
- . |
| . I

31 €8'80 Discs |

Channel .
| Progran i

ICPYAO - Channel Progran Variable frea

6.01.00
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The first uord is used by the channel progran processor to store status in-
fornation after I/0 channel aborts. The next word is used by the driver to
indicate if status should be examined for special conditions or errors. The
other tuo words are not used.

ICPVA4 - DMR abort address

If 2 DMA abort occurs, the absolute address where the abort occurred is
stored in this area.

ICHTRL - Contains controller infornation

LIn -If this bit is set, the controller is sharing a software channel
resource in order to linit banduidth.

CHANQUE -The softuare channel resource nunber.
CHAN  -Channel nunber (four most significant bits of DRTN).
DEV -Device number {three least significant bits of DRTN).
IQUEUE - The channel progran contains:
SIOPSIZE - (nunber of words + 1)/2 in the channel program area.

CQUEN - or a nulti-unit controller this field contains the
softuare controller resource number.

IFLRG - Controller and Channel Progran state flage

RUNWRIT - An Idle Channel Progran should be started wuhen there are no active
requests to process.

URITPROG - An Idle Channel Progran has been started for this controller.
This bit is reset by an interrupt.

IGNOREHI - An HIOP instruction has been issued against this controller but
the channel program was not in a wait statenent. Therefore ignore
the interrupt generated by

HCUNIT  the channel code when this progran halts. - Highest configured unit
nunber for this controller.

ISTAT - 20 bytes of status fron the idle channel progran.

6.01.00
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Spooling Spooling
CHAPTER 14 SPOOLING Entry O (Overall Table Definitions)
Input Device Directory/Output Device Directo - 2l 3| 4| SI GI 7‘ 8‘ 9I1°|"|'ZI13IM|15
B e B e e e Py R B R e o B e e 3
IDD/0DD (Conmon attributes referred to as XDD) 0 Maxinun size i Current size [0 (sectors)
IDD: DST = 45 (= %55) 0DD: DST = 46 (= %56) 1] Head entry size =4 | Subentry size = 240 |1 ( words )
SIR= 3 SIR= 4
2] Subentry area pointer (segnent relative) 12
Overvieu of Table Structure
3|op| Next avail device file ID (DFID) i3
ST FTTTIEL Fence 14
0| Entry O (3 words) |
D | SULHIITIIIT 1411141111111
2 | Subentry area pointer | --- + +
3 } .................. I { SI/IITHTI I I 111 ETT11101081811E 16
I I : I T LT
| Head entries (4 words each) [
| [ DD: This is the IDD,
+ I | > This is the 00D.
P
! Subentries (%40 words each} | Fence: For spocled cutput devices (0DD), the system-uide out-
i | fence. For spooled input devices {I0D), the jobfence.
6.01.00 6.01.00
14-1 14-2
\
Spooling Spooling

Iypical Head Entry (4 uords

0123456738 5101112131415

T T o o o o o

+:
| Device outfence VIR )
|

Head pointer |

| Tail pointer ]

| Logical device |

There are tuo types of head entry, a class entry and a logical device entry.
There is only one class entry, and it is the first head entry in the 00D.
The IDD does not have a class entry, and its position is filled with zeros.
All spoolfiles opened by class (e.g., LP, SLOWLP, EPOC, PP, etc.) are linked

to this entry.

There is one logical device entry for each real (physical, as

opposed to virtual) device on the systen.

Output devices appear in the ODD,

input devices in the IDD.

RC/DC devices such as terninals appear in both

directories.

Each head entry is linked to O or nore subentries (a typical subentry is
shoun in the next table). A null chain (0 subentries) consists of head
pointer = 0 and tail pointer = segment-ralative address of the associated
head pointer. If one or more subentries exists, the pointers are segnent-
relative addresses of the first mord of the first and last subentries of the
chain. Any intermediate subentries are linked through the subentries. The
tail subentry always contains a O-link.

The Device Outfence and LDEVH fields are neaningless for the class entry.
For logical device entries (non-0 Logical Device field), a non-0 Device
Outfence neans that this outfence overrides the systen-uide outfence in uord
4 of entry 0, but only for this device.

G.01.00
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Typical Subentry (%40 words
012345678 9311112131415

L Bl Lo P B By B P B e o B R L B e
X0i//|State] Outpri  ICLIZ//1117111141111111111110
1| Type| Job nunmber 1
%2 2
%3 User nane 3
x4 4
%5 5
%6 6
7 Recount nane 7

10 8
m 9
212 10
13 Job nane 11
14 12
%15 13
16 14
17 File name 15
120 16
x21 17
%22{10jf Device file ID 118

X23{FS|DA|//| XDD head index (see explanation) |19

%24] Logical device, or Device Class Table index |[20

%25| Virtual LDEV nunber of open spoolfile {21
226/ Volume table index | Sector address... |22
127; ———————————————————————— of spoolfile label. 123
%30|  Nunber of extents 1////f/1i11H{i11111iiii]128
311 Last extent size (sectors) 125

%32{8Q1//IRS|FDIS0|RBI//| Nurber of copies 26

33| Segnent-relative link to next subentry, 127
| this device or class. 0 ==> last subentry. |

X34  Nunber of records in spoolfile (doubleword) |28
x35| 129

x36| Year NOD 100 | Julian Day of Yearj2 |30
2371DY| Hour (24 hr) | Ninute | Seconds/4 {31
6.01.00
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Spooiing

Note: Morde 0-X24 are used in all subsntries, Words X25-X7,
although present in all subentries, are zerc unless the
subentry is for a spooled file (spoolfile).

Uord 0: State =« State of subantry:
0 am> fetive
1 w=> Ready
2 =) Open
3 am> Locked
CL == 1 == Lord X24 is a class index intc the
Device Class Table,
0 as> Uord X24 is the LDEV associated with
this subentry.
Word 1: Type -- Describes which environment created the

subentry:
0 ==> Session’ (SPOOK)
1 == Session
2 == Job
3 == Job’ (SPOOK)

Word 222: I0  -- 1 ==> Qutput DFID
0 ==> Input DFID

Word %23: FS  ~- There are one or wore forns message re-
quests in the spoolfile.

DA -- The spoolfile kas created via a :DRTR record
{input spooling only).

Head -- Tha (segnant-relative address)/4 of the

index  head antry with which this subentry is
linked. Since head entries are four words
long, this can be thought of as an index
into the head entry portion of the XDD--if
you disallow values of 0 and 1.

Hord %24: -- See description of Word 0.

Mord %25 VOEV -- LPOT index of virtual device LDEV. Simu-
lates the proparties of a real LDEV to the
process which FOP| a neu (previously
non-existing) file (State field (XDD(0).
(1:2)) =2 %’"))'

Mord X26: VTINX -- The volune table index of the logical de-
vice in class SPOOL where the file label
(first extent) of the spoolfile lives.

Word X32: 8¢  -- 1 ==> Squesze (purge) spoolfile extents as

the final copy is printed. Obsolete
starting uith €.00.20.

Spooling

SPOOK Taa Fornyt

The overall format of cutput tapes produced by the SPOOK "OUTPUT" conmand is
shoun below. The various comporents of the tape are then dascribed in
detail, The format described hers is eubject to change as NPE evolves.
Also, there may be arrors in SPOOK which would cause the actual tape format
to differ fron the one described here in some cases. RLL numeric information
is in integer format unless othervise epecified.

EOF

EOF

Label Record

EOF

File Directory Records
Device and Class Directory Record
EOF

Spoolfile

€O0F

Spoolfile

EOF

Nechanisns for End-of-tape and tape suitching are the same as for
STORE/RESTORE tapes.

O ==> Pyrge only when final copy printed. Label Record
RS~ 1 wm Rutan Jjob when warmstarting (input
spooling only).
B e~ am :htn are non-standard forns on  the Words 0-13: "SPOOLFILETRPE LABEL-HP3000."
evice.
§$0  -- Spaced Out bit. File Systen could not ac- Hord 23: reel number (First reel is number 1)
quire 2 new extent when creating spoofile.
A8 -~ This is the $STDLIST of an aborted job. sord 24: date (fron CRLENDAR intrinsic)
Hords X36-37: =- Tine stamp when spoofile was nade RERDY, or
0D if not closed properly. Julian day is Words 25826: tine (From CLOCK intrinsic)
9 bits starting with Word X36, bit 8.
Hords 30831: "NPEV" if an MPE V SPODK tape
6.01.00
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ALl other words are zero. vice s Ent

File Directory

The File Directory has one entry for each spoolfile on the tape. Each entry
is 12 words, and entries are packed into as nany 1020 word records as needed.
The last record nill be padded uith zeros if necessary. The entry fornat is:
Hord 0: Device file id nurber (bit 0 is on to indicate
that the file is an ocutput spoolfile)

Vords 1-3: zero
Hords 4-7: User nane

Hords 8-11: Account Name

Device and Class Directory

The Device and Class Directory is contained in one 1024-uord record. There
is no EOF separating this record from the File Directory. This directory
contains one entry for each logical device or device class linked to the
spoolfiles on the tape. Rlso, there is an entry for each logical device in
each class in the directory, whether or not that logical device uas directly
referenced by a spoolfile. The entries are packed into the tape record cne
after another in no particular order. The entry fornats are shoun below.

vice En

Word 0: logical device nunber

Word 1: Bits 0:8 : device subtype
Bits 8:8 : 3 (=length of this entry in words)

Word 2:  device type

5.01.00
13- 7

Word 0: Device class nunber (negated). This is the nunber
of the entry of this device class in the systen’s
Device Class Table.

Hord 1: Total number of words in this entry.

Hords 2 on: The entire contents of the Device Class Table entry
for this device class.

Spooifile Format

00D entry (32-uord tape record)

Spoolfile block =---> Tuo spoolfile blocks packed into one
Spoolfile block 1024-uord tape record.

Tuo spoolfile blocks
Tuo spoclfile blocks

The First few spoolfile blocks have been wodified to contain user label in-
fornation fron the spoclfile. This is explained later,

Spoolfile Block Fornat

R spoolfile block is a §12-word block that contains variable length records
in spooler fornat. Spoolfile records start at the first word of the block.
The last record is followed by a -1 to indicate that no nore records follow.
The last tuo words of the block contain a doubleword which is the record nun-
ber of the first record in the block.

Spoolfile Record Fornat

Word  O: Byte count of record - 2

Word  1s Byte count of data portion of record. Note
that this count includes trailing blanks.
Houever, trailing blanks are truncated in

£.01.00
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the actual record, so this count nay be
uore than the nunber of bytes actually
present in the data portion,

Hord  2: Function Code: 1=Furite
2=Fcontrol
3=Fopen
4=Fcloge

%100 and beyond=FDEVICECONTROL

Nord  3: P1 -- ATTACHIO paraneter
Word  4&; P2 -- RTTACHIQ paraneter

Words 5 on:  Data Portion of Record

User Labels Information

Spoolfiles have a number of user labels with several kinds of information.
These are:

1. Master: user label 0.
2. FOPEN entry catalog: user labels 1-10.

3. Circular queue for restart checkpointing: user labels
11-27.

Since older versions of MPE did not use user labels, a way Was needed to in-
corporate then into the SPOOK tape fornat without losing formard and backuard
compatibility. The method used is to add several special spoolfile blocks to
the beginning of the spoolfile on tape. Each of these blocks has exactly one
FOPEN record at its beginning. This record is followed by a -1. Thus old
versions of MPE will assune that the rest of the block is garbage. Houever,
the rest of the block is actually used to contain user label infornation.
The first tuo spoolfile blocks (i.e. the first tape record of the spoolfile
proper) contain only the FOPEN records. The next 5 tape records actually
contain user labels in addition to the FOPEN records. The user labels are
packed 3 to a spoolfile block, 6 to a tape record. Each spoolfile block of
512 words has the follouing format:

Words 0-4: FOPEN record
Word 5: -1 (to "terminate" the block)
Hords X200-2377: user label
Words X400-%577: user label
Hords %600-%777: user label
6.01.00
14- 9

Spooling

Follouing this special group of blocks, the spoolfile resumes a normal for-
Hat. The gpecial FOPEN records all have the number of user labels in P2,

It is often the case that sone of the 27 user labels have not been initial-
ized before the tape is written. In that case, their places will be filled
with garbage. There is no easy way of detecting this except by careful
inspection.

6.01.00
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CHRPTER 15 UNIFIED COMMAND LRNGUAGE (UNC

Reply Information Table (RIT)
DST Z34; SIR X25

x| |
ol NUNBER OF EWTRIES I\
.flag=10 |
1 HAX NUMBER OF ENTRIES %
2| POSITION OF NEXT FREE ENTRY SPRCE IN QUEUE | TRBLE 57
| HEADER wd
3 NUMBER OF QUEUED EWTRIES II
(52 WORDS TO HOLD PIN#’s OF QUEUED ENTRIES) :
UNUSED }
0 PROCESS NUMBER (PIN) b8
1 DST# (FOR REPLY)
2 BUFFER ADDRESS (DST RELATIVE)
3| NAX LENGTH OF STRING | REPLY TYPE EXPECTED
4
5§
6 ENTRY
.flag=1
(51
7 # BYTES IN MESSAGE wds)
MESSAGE IN ASCII
.flag=t
(UP TO 36 CHARS.) !
|
/

NOTE: Process Nunber = ¢ means entry is empty
Reply Type = 0 for nunber (nur)
=1 for yes or no (y/n)
= 2 for string (sxx
= 3 for yes, no, or STRING

6.01.00
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.flag=2
= § for string
TRBLE SIZE = 2046 uords
.flag=2
NAX & OF ACTIVE ENTRIES = 33
MAX & OF QUEUED ENTRIES = 52

Message Systen General Description

The nessage systen consists of the follouing parts:
- Callable intrinsic GEWMESSAGE.
- Uncaliable procedure GENNSG which is used by MPE.
- Systen nessage catalog (CRTALOG.PUB.SYS) and any nunber of
user catalogs.
- Progran MAKECAT which builds nessage catalogs.
- NESSAGE SIR X24
- MESSRGE SYSGLOB CELLS 2371-373
- MESSAGE DATA SEGMENT

The nessage systen is used by calling GENMESSAGE (or GENNMSG) with
a nessage nunber. The message systen fetches the message fron a
nessage catalog, inserts paraneters, then routes the nessage to a
file or returns the nessage in a buffer to the caller.

R nessage catalog is a nunbered editor-type file containing sets
of messages. The sets serve to break a catalog into manageable
portions. A nessage system user nay call GENNESSAGE using either
his oun message catalog or using MPE’s catalog (CATRLOG.PUB.SYS).

After creating a nessage file, run the progran MAKECAT in order
to build a catalog that is readable by the nessage systen. This
file is still readable by the editor (it can be “texted") but it
contains a directory (uritten as a userlabel).

In order to use the nessage catalog, the progran nust firet open
the nessage catalog, then call GENMESSAGE with the file number,
set nunbér and message nuiber. (MPE users don’t need to open the
catalog, GENNMSG automatically uses CATALOG.PUB.SYS.) The file
nust be opened uith the aoptions "NOBUF" and "MULTI" -record
access.

6.01.00
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Message Catalog

Messages in the catalog can be of any length and can contain up
to five paraneters. Continuation of 3 message is indicated by
"Z" or “8" at the end of a line. The “Z" symbol indicates that
the nessage is continued and that a carriage return, line feed be
issued the terninal. The "&" synbol indicates that the message
is continued on the sane line uith no carriage return, line feed.

Paraneters nay be inserted into the nessage fetched from the
catalog. The paraneters are passed in the GENNESSAGE (or GENMSG)
call and inserted uherever a “!" is found. For the systen nessage
catalog, the back slash (\) is also a paraneter, reflecting a
logical device nunber. The nessage is routed to the user associated
uith that logical device through the :ASSOCIRTE connand. Message sets
are indicated by "$SET n" starting in column 1 {the rest of the line
is treated as a conment). Maxinun value for n is 63. Comnents

can be inserted in the catalog by placing “$" in column 1.

Hessage numbers are positive integers, need not be contiguous,

but must be in ascending order. Rfter processing by the progran
NAKECAT, the catalog file contains records of 80 bytes, blocked

16, in 32 extents. (The systen nessage catalog is only one

extent, houever). The fornat of the nessage catalog is as

follous:

$SET 1 SYSTEN MESSAGES

1 LDEV #! IN USE BY FILE SYSTEN
2 LDEV #i IN USE BY DIAGNOSTICS
3 LDEV IN USE, DOUN PENDING

5 IS "!" ON LDEVE! (Y/N)?

§ NESSAGE 35 IS THO LINES LONG, R PRRANETER STARTS THE
$ FIRST LINE AND THE SECOND LINE IS "HP32002"

35 12

HP320028.00. ¢

276 LDEV # FOR "1 ON ! (NUM)!
$
$SET 2 CIERROR MESSAGES

82 STREAM FACILITY NOT ENABLED: SEE OPERRTOR. (CIERR 82)
200 MORE THAN 30 PARAMETERS TO BUILD COMMAND. (CIERR 200)

204 FILE COMNAND REQUIRES AT LEAST THO PARANETERS, INCLUDING

Unified Comnand Language

HE
FORMAL NRNME OF THE FILE (CIERR 204)

MAKECAT Progran

The progran MAKECAT.PUB.SYS is used to build nessage catalogs
(and alss HELP catalogs). The progran’s input file has the
fornaldesignator INPUT, uhich nust be used for all entry points.
The progran has the follouwing entry points:

(no ent - Reads fron input file and builds a temporary file
point (fornaldesignator CATALOG). Also renanes any old
terporary CATALOG, CATnn, using an archival
nurbering schene (i.e., CAT1, CAT2, etc.).

BUILD - (Must log on under WANAGER.SYS.) Reads fron input
file, build the systen nessage catalog
(fornaldesignator CATALOG), and installs the
nessage systen. Existing catalog is renaned
CATnnnn according to the sane schene as for no
entry point (above). Installation of the nessage
systen neans roving the directory contained in
the userlabel of the catalog into a data segnent.
The DST nunber and the disc address of CATALOG
are placed in systen global area. The nessage
systen may be installed while the systen is
running.

DIR

(Must have PH or OP capability.) Installs the
systen nessage catalog (does not build a neu
one). Opens input file, noves the directery in
the CATALOG into a data segment, and places the
DST nunber and disc address of CATALOG in systen
global area. This nay be done when the nessage
systen seens to be "broken", but the catalog is
intact. (MPE is issuing "MISSING MSG. SET=mn.
NSG=nn" at terninals and at the console.) This
nay be done while the system is running.

HELP

Used to build the HELP catalog. Reads input file
and builds a HELP catalog (fornaldesignator
HELPCAT).

6.01.00
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lnsase Systen CRTALOG, PUB.SYS Uassage Set Directory
ST 1 - {ntm nassages, DST # IN SYSGLOB X373
$SET 2 - CI errors and warnings ressages.
$5ET 3 - Miscellanwous RBORT nessages. CAT DISC RODR IN SYSGLOB X371-372
$SET 4 - Progran srror abort nessages.
$SET § - Intrinsics abort nassages. CRERTED BY RUNNING NRKECAT.PUB.SYS.
$SET 6 - Run-tine abort nessages, KEPT IX A DATA SEGNENT AND IN A USER LABEL.
$SET 7 - CI genaral nessages.
$SEY & - File Systen arror nessages. X DATR SEGMENT L]
$SET 9 - Loader error nessages. -
§SET 10 - CREATE error messages. [4 WRX, SET 4 0\ \
$SET 11 - ACTIVATE error rmessages, | HERDER
$SET 12 - SUSPEND wrror messages. 1 # OF MESSRGE RECORDS 17
$3ET 13 - MYCOMIAND error nessages.
SSET 14 ~ LOCKGLORIN error nessages. 2 RECORD OFFSET TO FIRST MESSAGE 2\
$SET 15 - Private Volumes error nessages. | SET ¢ USER
$3ET 16 - DS/3000 nessages. 3 FIRST NESSAGE # 3/ LABEL
$SET 17 - HELP facility error messages.
$SET 18 - Graphic devices messages. 4 RECORQ OFFSET TQ FIRST MESSAGE 4\
$SET 19 - Serial Disc error nessages. | SET 2
$SET 20 - User Logging error nes: . § FIRST MESSAGE # 5/
$SET 21 - Rssocistion Utility (RSOCTRBL) messages.
$SET 22 - 2630R Page Printer nessages.
$SET 25 - 26808 Page Printer error file messages. ENPTY ENTRY
$SET 26 - Disc Free Space messages.
$SET 27 - Systen Internal Error nessages.
§0|  RECORD OFFSET TO FIRST MESSRGE 40\
| SET 63
51 FIRST HESSRGE W 41/
52 [} 42\
| CUR msG
§3] RECORD OFFSET TO CURRENT MESSAGE 43/ /
54 MESSAGE 44
BUFFER
(640 UORDS)
| |
| |
1283 633
EMPTY ENTRY: |
RECORD OFFSET OF MEXT IN-USE SET l
-1 |
|
6.01.00 6.01.00
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HELP Subsysten B¢ Directory
KEPT AS USER LABEL AEATRA DATA SEGNENT - DST # IN DB+X255 OF UMAIN STACK
READ ONTO USER'S STACK
USES SEARCH INTRINSIC FORMAT *BUILT BY INITUOC
VARIRBLE ENTRY SIZE
X 01223 678 15
LTILNINHINBE  ITY |  ENTRY SIZE \ LT-OPTION LIST
o DIRECTORY SIZE (WORDS) { LN-OPTION LOGON
HERDER RECORD NURIBER | NH-QPTION NOHELP
1] ENTRY LGTH (BYTES) | KEYWORD LGTH (BYTES) | NB-OPTION NOBREAK
BODY RECORD NUMBER | T¥- 00=USER UDC
2| ENTRY I 01=RCCOUNT UDC
KEYWORD ENTRY FILE NUMBER | COMMAND LENGTH } 10=SYSTEN UDC
1-255 BYTES > ENTRY
CONNAND |
NAME |
ENTRY RECORD # IN CICRT (1-16 BYTES) i
LEFT BYTE | RIGHT BYTE }
ENTRY LGTH (BYTES) | KEYMORD LGTH (BYTES)
ERTRY
KEYWORD ENTRY ENTRIES
| 1-255 B}TES
|I | ENTRY REC # LEFT BYTE
ENTRY REC # R. BYTE | ENTRY LGTH (BYTES) / } LAST COMNAND ENTRY
KEYUORD LGTH (BYTES)| } | |
ENTRY i | |
KEYHORD  ENTRY | LAST ENTRY (12 words of zeros (0)) |
1-255 BYTES }
| | |
ENTRY REC # | I !
LEFT BYTE | RIGHT BYTE / I | 0 { ENTRY SIZE=0 ENDS DIRECTORY
| |
1 |
6.01.00 6.01.00
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UDC's COMMAND.PUB. SYS

Unified Connand Language

COMNAND. PUB. SYS  {Cont.

*RECORD SIZE = 20(10) WORDS, 6 RECORDS/BLOCK % USER ENTRY # % FILE ENTRY #
*KEEPS TRACK OF WHO IS USING WHAT UDC CATALOG 0] CATALOG ENTRY # [0 O|HEXT CAT. ENTRY #[0
*CAN BE PURGED TO DISRBLE UDC’S 1|  ENTRY TYPE=1 |1 1] ENTRY TYPE = 2 |1
XCAN BE REBUILT TO RE-ENRBLE UDC'S 2 2 2 2
USER* FILE NAME
3 3 3 3
4 RECORD O # % FREE ENTRY # . . . FOPEN FORMAT:
L e b E TR AN 4
0|1st FREE ENTRY # [0 O|NEXT FREE ENTRY #]0 s 5
---------------------------------- 5 5
1| not used I 1 ENTRY TYPE=O 0+ L s
---------------------------------- 6 3 6 FILE 3
2| nAX IN USE |2 2 2
| 7 RCCOUNT* 7 7 [ /LOCKUORD] 7
3 # IN USE K] not used
i 10 8 10 GROUP 8
| not used | iRl 9 1 ACCOUNT 9
12 10 12 14 10
| |
23| 119 23] 19 13 not used 1 13 i
J-msmmee e R
14 12 14 12
(UP TO 36 BYTES)
15 13 15 13
16 14 16 14
17 15 17 15
% 16 20 16
21 17 2 17
22 18 2 18
23 19 23 13
* IF THE USER FIELD AKD THE ACCOUNT FIELD CONTAIN "€ ",
THIS INDICATES SYSTEM LEVEL UDC'S.
IF ONLY THE USER FIELD COMTRINS @ AND ? SPRCES, THIS INDICATES
RCCOUNT LEVEL UDC’S.
6.01.00 6.01.00
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CI Stack Definition Field Definitions
DB+X0 BCONINAGE (Byte Ptr. To Conmrand) BCOMINAGE: Byte pointer to CONINAGE (sometines called WCOWIARGE)
in the CI stack.
0B+X1 CONMAND INAGE
\\ (280 bytes) \ COMMAND INAGE: Conmnand character string currently being executed.
\ \ LINELENSTACK: R CI command can span up to 30 input lines. This
stack holds the length of each input linme.
DB+2215 LINELENSTRCK
\\ (30 words) A\ NEXTNSG: Used to be used to link nessages together. No longer being used.
\ A\ THIS IS SPARE: Mot used.
DB+x253 NEXTNSG (Not currently used) UDCO: Holds the DST nunber of the UDC definitions.
DB+%254 THIS IS SPARE UDC1: Holds the old S register value for UDC’s.
DB+X255 upeo UDC2:  (0:1)--FLUSHUDC, used by :SETCATALOG
DB+X256 uoct UDC3:  (0:1)~-OPTION LIST = 1
(1:1)--0PTION LOGON = 1
DB+x257 upcz (2:1)--0PTION NOHELP = 1
(3:1)--0PTION NOBREAK = 1
DB+X260 uoc3
UDC4:  (0:1)--UDC Fatal Ci Error
DB+2261 uoce (1:1)--UDC EXITBRERK
(2:1)--UDC BREAKDETECTED
DB+X262 IFRESTING {3:1)--UDC WOPRINT
(4:1)--UDC IMAGEADIUST
DB+%263 IFSKIP (10:6)--UDC NESTLEVEL
DB+x264 ELSESEEN IFNESTING: Level of nesting of :IF comnands.
DB+1265 CIFLAGS IFSKIP: MWhether the current connands are being skipped as the
false part of a :IF comnand.
DB+X266 CONTINUE STATE STRCK
(2 uords) ELSESEEN: Level of the :ELSE conmands.
DB+x2720 PENDINGCONLER CIFLAGS: (13:1)--Sequenced: line numbers at rear.
(15:1)--Not REDOable {last conmand).
DB+x271 BLASTCONINAGE (Byte Ptr.)
CONTINUE STRTE STACK: History of the :CONTINUE commands.
DB+%272 LAST COMMAND IMAGE = 0--no :CONTINUE
\ (280 bytes) \ = 1--just seen
}\ ) }\ = 2--in effect.
I | PENDINGCOMLEN: If <> 0, command is already in stack and this word is the
connand string length.
BLASTCOMIMAGE: Byte pointer to last command image.
LAST COMMAND INAGE: When a conmand completes execution, the command string
is copied here for use by the :REDD cownand.
6.01.00 6.01.00
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Bescciation DST Uavous
(11 DST x42
Not ; SIR 2%
Used 4
5 One entry/
6 systen ldev
JHAT Index 7\
JIT ST Wunber 1]
DST rel. index to user's next entry. 9 |- Ldev 1
Rssociated)
Class nane under which this ldev is 10
sssociated. Left justified and 1"
padded uith blanks. 8 bytes. :g )
0 14
0 15
0 16 |- Ldev 2
. Unassociated)
Undefined 18
19
20
JNAT Index or O *n }
JIT DST Nunber or 0 ;
Next Entry Pointer or 0 lI- Ldev n
Classnane under uhich LDEV is 1
associated or undefined. }

6.01.00
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Beplicstion Neseage Facility

The Rpplication Message Facility consists of two parts: GENCRT, the catalog
maintenance facility, and the "CRT" intrinsics, through which the nressage
catalogs are accessed. The “conmpiled” catalog, which GENCAYT creates, con-
tains an extensive directory at the front of the file which dascribes uhers
evary nessage in the catalog is located. When a nessage catalog is opened
(via CATOPEN) part of this directory is read into an extra data segnent which
is created specifically for that purpose. This "caching" of the directory
provides nearly direct access to the desired nessage.

These nessages include nessage set nunber, message numbers, and record nun-
bers placed or "cached" intc 324 uord nessage caches. The first set nunber
and nessage nunber of each nessage cache is placed into a cache directory
(set and nessage nunbers nust be ascending). A nessage is found by scanning
first the cache directory, then the nessage cache searching for the desired
set and nessage nunber. The retrieved message directory entry contains the
record nunber in the catalog file of that message. Now, the catalog file can
be read directly using the record number.

Internally, the tuo layer directory format is used by both the formatted ap-
plication netugt catalog, and the nessage extra data segment created by the
intrinsic CATOPEN (and used by CRTRERD).

The catalog files created for MAKECAT and GENCRT may be used with the
Application Message Facility. In most cases, applications will increase

their perfornance in message routing and decrease the file space with format-
ted catalogs.

NLS Message Catalog/DST Overview

| J-=-¥ |
{ ! MESSRGE DIRECTORIES
1

N N N
R T B e T e
VS Y Y N AU N W

v \.

|--¥ v V. v y " v v ;
! DATA | OATA | DRTA | DATR | DATA | OATA | DATR | DATA | DATR
I

The naximun catalog size is 65536 sectors long. The largest set nunber is
23'516 The 11argut nessage nunber is 64766, while the snallest set and ressage
nunber is 1.

6.01.00
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Formatted Catalog File Structure

RECH O OVERHERD
RECH 1

CACHE DIRECTORY =22

RECH 1C
=z HESSRGE CACHES wes

RECK D

uhere NC = 2 + (2 * #nessage caches )/128
D = NC + (384 * Hnessage caches )/128

Each physical record is one sector long (128 words). Each structure starts on
a sector boundary.

6.01.00
18- 15

Unified Conmand Language

Cache Directory

Each entry in the cache directory is a tuo word entry. There exists one
cache directory entry for each 384-uord nessage cache. The first word of the
cache directory entry is the set nunber of the first entry in the associated
nessage cache. The second word of the cache directory entry is the nessage
nunber of the first entry in the associated message cache.

<

-1
}-ERCHE DIRECTORY ENTRY 1
<=

<]
I-cncn: DIRECTORY ENTRY 2
-

<-|
--------------------------- | -CRCHE DIRECTORY ENTRY N
18t nsg nunber of cache N [¢-|

6.01.00
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Unified Command Language

Message Cache Fornat

Each nessage cache is 384 uords long (3 records). R message cache entry is 3
words long, 128 entries per nessage cache. Each entry contains the nessage
nusber and set nunmber of the nessage. The byte offset is the offset to the
start of the nessage in the record specified by the record nunber. Entry 127
is a duplicate of the first entry in the next cache. This is to allou the
total nunber of bytes of the nessage to be computed uithout reading the next
nessage cache.

Nessage Number <; Commem
Set Nunber | Byte Offset | |-ENTRY ¢
Record Hunber <
=== === -CACHE 1
flessage Number (i
Set Number | Byte Offset | |-ENTRY 128
Record Nunmber <= PR
fessage Nunber <I P
Set Nunber | Byte Offset | |-ENTRY O
Record Hunber <=
=== === ~CACHE N
fiessage Number <~
Set Nunber | Byte Offset | |-ENTRY 127
Record Nunber <~ o

6.01.00
15- 17

Unified Conmand Language
Data Fornat

The fornat of the nessages is straight foreuord. It contains only the text
of the nessage. It contains no comment records, message nunbers or set nunm-
bers. Rll leading and trailing blanks are stripped from the nessage.

Nessage DST (MDST) Structure

fin nessage extra data segment is allocated during a CATOPEN, The data seg-
nent nunber is kept by the application on the return from CRTOPEN. The for-
nat of the data segment is sinilar of that of the formatted nessage catalog.
The nain difference is the addition of a table to track resident caches in
the DST, and the catalog data in not kept in the DST.

Message DST Overvieu

NDST’ QVERHEAD
MDST OVERHEAD

HDST”RESIDENT’ CRCHE

=== NDST RESIDENT CACHE ARER =:

NDST’ CACHE’DIR

HDST CACHE DIRECTORY =

HDST* KSG’ DIR
MDST RESIDENT MESSAGE

CACHES

HOTE: A resident cache is a nessage cache copied fron the formatted catalog.
Resident caches are suapped in and out of the MDST and are used to deternine
the record nunber of the desired set and nessage.

6.01.00
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Unified Comnand Language

tiessage DST Overhead

0 e [ MpST*ID

1 ne | "

2 Size of MOST ( in words ) | MDST’SIZE

3 Catalog File Nurber MDST’CAT’FNUR

4 Offset to Resident Cache | MDST’RESIDENT’CACHE
5 Offset to Cache Directory | MDST’CACHE’DIR

6 Offset to Msg directories | MDST’HSG’DIR

7 Cache Directory Size (uds)| MDST’CDIR’SIZE

3 Msg directory size (uds) | WDST’DIR’SIZE

9 Max nun of resident cache | MDST’CACHE’NAY

10 | Recnun of first nsg dir. NDST’FIRSTDIR® RECHUR
11 Reserved

12 | Reserved

6.01.00
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Unified Conmand Language

Nessage DST Resident Cache firea

The Resident Cache Area is a table of the message directory blocks currently
stored in the NDST, together uith their index. They are held in order from
the nost recently accessed at the top to the and the oldest on the botton.
The naxinum nunber of caches held in the MDST at any one time is
NDST’ CACHE’ MAX.

ACHE # MOST RECENT ACCESS | MDST’RESIDENT’ CACHE

Cl
INDEX OF CRCHE DIRECTORY
NOST RECENT RCCESS CACHE

6.01.00
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Unified Command Languane

HDST Cache Directory

Each entry in the cache directary is a tuo word entry. Thare exists one
cache directory entry for each 384 word nessage cache, The first word of the
cache directory entry is the set nunber of the first entry in the associated
nessage cache. The second word of the cache dirsctory entry is the message
nunber of the first sntry in the associated nessage cache.

1st nsg number of cache 1

<=

|
I-CRCHE DIRECTORY ENTRY 1
C-

| -CRCHE DIRECTORY ENTRY 2

18t set nunber of cache 2 [<-|
18t nsg nunber of cache 2 [<-|

18t set nunber of cache N |¢<-|
- i-cncn: DIRECTORY ENTRY N

18t nsg nunber of cache N |<

6.01.00
15- 2t

Unifind Command Language

1T Niessage Cache Format

Each nessage cache is 334 uords long (3 records). A nessage cache entry is 3
words long, 128 entries par message cache. Each entry contains the nessage
nunber and sat nunber of the nessage. The byte offset is the offset to the
start of the message in the record specified by the record nunber. Entry 127
is a duplicate of the first entry in the next cache. This is to allow the
total nunber of bytes of the nessage to be conputed uithout reading the naxt
nessage cache.

Message Nurber <I (mmene
Set Hurber | Byte Offset {-EMRV 4
Record Nunber <=
e 2z ~CRCHE 1
Message Nunber ‘I
Set Nunber | Byte Offset R-EHTRY 128
Record Number <= {omomn
3T L L1
Message Nunber <= Qummem

Set Nunber | Byte Offset !-ENTRV 0

Record Nunmber <
el hirid -CACHE N
Nessage Nunber <=
Set Nunber | Byte Offset | |-ENTRY 127
Record Nunbar <= Commmn
6.01.00
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CHAPTER 16 _SYSOUMP/INITIAL

CONFDATR File
Record 0 of CONFDATA File (CTABO)
1

R o T e et b ey D B R B B E O

CHECKSUM OF CTRB

1 CURRENT VERSION OF CTRB 1
2 STANDARD STACK SIZE 2
2 CORESTZE IN K WORDS 3
4 TERMINAL BOUND PRIORITY 4
5 NORPRL PRIORITY 5
3 CPU BOUND PRIORITY 6
7 # OF SECOHDS TO LOG-ON 7
10 LOG FILE RECORD SIZE (SECTORS) 8
1" L0G FILE SIZE {RECORDS) 9
RAUTHII IR 111 )10
13 LOG BITS (ONLY 11 USED) 11
14 12
18 <DEFINES WHAT IS BEING LOGGED>> 3
17 15
2 DEFAULT JOB/SESSION CPU TINE LINIT 16

ST T
LT
I T .

¥ NAXINUN OPEN SPOOL FILES

w
&

FHIPHTHTTTTH T

™~
w

HAXINUM # OF SPOOL FILES (KILO SECTORS)

Sysdunp/Initial/Store

Sysdunp/Initial/Store

Record 1 of CONFORTA File (CTAB)

B Pt Tt P D S B B B
# OF CST.ENTRIES

1 # OF DST ENTRIES 1
2 ¥ OF PCB ENTRIES 2
3 # OF 100 ENTRIES 3
g # OF TERMINAL BUFFERS 4
5 % OF CST EXTENSION ENTRIES 5
6]  INTERRUPT CONTROL STACK SIZE (a1 to 21) |6
7 # UCOP REQUEST QUEUE ENTRIES 7
10 # BREAKPOINT ENTRIES
11 # TRL ENTRIES 3
12 # OF RINS 10
13 # GLOBAL RINS 1
14 # OF SYSTEN BUFFERS 12
15 # OF CONCURRENT PROGS 13
16 LORDER SEGHENT SIZE 14

IR T

i
2% SIZE OF VIRTURL HENORY 2
% DIRECTORY SIZE (SECTORS) 2

SR .
I
SHIHHTHIRR T T

37
O T3
41 # SECTORS PER SPOOL EXTENT 33
6.01.00 6.01.00
16- 1 16- 2
Sysdunp/Initial/Store Sysdunp/Initial/Store
CONFOATA (Cont.) INITIAL/PROGEN Comnunication DST
The INITIAL/PROGEN Connunication data segment is used by Initial to pass in-
fornation to PROGEN. This segnent is only temporary and not merory resident.
36 NAXIMUN CODE SEGMENT SIZE 0
37 MAXINUM % OF CODE SEGHENTS/PROCESS 3 COMMDSTR = SYSGLOBEXT (%122) DST (SYSGLOBEXT (¥122))
40 MAXINUM STACK SIZE (MAXDATR) 2
01234506 78 9101112131415 #
41 MAXINUN EXTRA DRTA SEGHENT SIZE 33
{me=- POINTER TO THE START OF CTRBC 0
42 MAXINUM # OF EXTRA DATR SEGMENTS/PROCESS 34 |
AU T 1/-==- POINTER TO THE START OF CTRB 1
T T 1l
N T ” SYSTEN START-UP OPTION 2 ot
50 HAXINUN & RURNIHG SESSIONS 40 I= RECOVER LOST DISC SPACE PROGRAM 3 Recovery
|
51 MAXINUM # OF RUNHING JOBS 41 ” RESERVED
52 # LOG PROCS 42 \I--> CTABO RARRAY (Record O of the CONFDATA file) 256 = X400
83 LoG 10’s 43 \---> CTAB RRRAY (Record 1 of the CONFDATA file) | 256 + CTABO size
54 # DISC REQUEST TRBLE ENTRIES 44
DESCRIPTIONS
55 # SPECIAL REQUEST TRBLE ENTRIES 45
OPT = Start-up option Recovery = 1 If Recover lost
56 # PRINARY NESSRGE TRBLE ENTRIES 46 ¢ = Uarnstart Disc Space
= Coolstart = O 1If Not Recover Lost
57 # SWAP TRBLE ENTRIES 47 2 = Coldstart Disc Space
3 = Update
4 = Reload CTRB & CTABO -See the descriptions
58| # SECONDRRY NMESSAGE TABLE ENTRIES 148 of CONFDATA file in
| | this chapter.
The nicrocode will store the CNTRL B command inte (QI-11) equivalent to
(ABS(5)-11) for the Series 37.
CXTRL B © = Start
1 = Uarnstart
2 = Coolstart
210 = Load
211 = Update
%12 = Coldstart
%13 = Reload
%14 = New
220 = Dump
Starttype = RBS (RBS (5)-11)
6.01.00 6.01.00
18- 3 16- 4




Sysdunp/Initial/Store

This file contains the default infornation for HP-supported devices. This
file, DEFDATA.PUB.SYS, is available to Sysdump and Initial and elininates the

Sysdup/Initial/Store

T File Entry Forna t,

345678 95101112131415

mecessity for looking up default infornation every tine 2 device is added to ---10 |OEVICE CLASS WARE LIST POINTER (ENTRY RELATIVE)
the systen. Despite its nane, DEFDATA.PUB.SYS in not only a file, but a table
in the Coldload Information Table. It is not sasily nodified. Therefore, it /-~11 |TERMINAL DESCR. FILE NANE POINTER (ENTRY REL.)
is recommended that the file be left alone; if any user is unhappy with the
defaults, they can be overridden during the Sysdunp or Initial dialogues. /-12 |DEFRULT OUTPUT DEV. OR POINTER TO DEVCLASS (ENTRY RELATIVE)
fdata T. 31 r Forna 13 |CS LDTX ENTRY POINTER (CURRENTLY SET 10 0)
01 2346548678 95101112131415 19 RESERVED
Rl B B B B B (el b vl Bl e B Rt B B
0 15 DEVICE ID CODE
1 VERSION 16 RESERVED
2 TOTAL TRBLE SIZE IN UORDS 7 RESERVED
3 ENTRY SIZE (SET 10 1) 18 | DEVICE TYPE | SUBTYPE |J | R) Ij DISP.ST| J=Job Rccepting
R=Data fAccepting
4 # OF TRBLE ENTRIES I=Interactive
D=Duplicative
SpP.ST.2Spool State
19 | CHAN. ®ICRIDS|SGICLIAT| RECORD WIDTH CR=Core Resident
fdata T £i ntry F 03203 Device
$Q=Spool Queues
4 7 8 9101112121418 ClsIndicates
AR AL LA uhether the
4 output device
is given,
1 RI=Default Auto
Increnent (ORT
2 OEVICE WAME or Unit)
3 20 | DEFRULT TERM. TYPE |AR|  RESERVED AR=Auto Reply
4 2 TERN SPEED
s 22 RESERVED
6 23 RESERVED
? Fod
8 TOTAL DEVICE EWTRY SIZE (IN WORDS) %5
DRIVER NARE
s OF DEVICE CLRSSES FOR THIS DEVICE (SET 70 1) 26
i
6.01.00 6.01.00
16- § 16- 6
Sysdump/Initial/Store Sysdunp/Initial/Store
1 i F DEVDRTA. PYB. §VS
l} 7 Overvieu
\-28 |- -
| - TERNIMAL DESCRIPTOR FILE MANE -
I - - PARRNETER RECORD
1 I - ORIVER TRBLE
| - TERUINAL DESCRIPTOR GROUP MAME -
! - . - o7
i - TERMINAL DESCRIPTOR ACCOUNT NAME - wr
{ LOTR
-3 -
- OUTPUT DEVICE CLASS NAME - CLASS/TERN HEADER
! CLASS
I -
- DEVICE CLRSS MAME - TERN DEF
A0D'L VR TRBLE
RESERVED
CS DEF
CS TABLE
Paraneter Record
0 CHECKSUN
1 VERSION
2 IEKY RECORD
3 HIGHEST LDEV
4 NXGHEST DRT
5 MR. HDD L ORIVERS
6.01.00 6.01.00
16- 7 16- ¢




Paraneter Record (Cont.)

Sysdunp/Initial/Store

64 REC # DVR TRBLE
N LENGTH -
61 RECH Lot
- LENGTH -
1 T wr
- LENGTH -
ol EEE-; ........... LDTX
- LENGTH B
i ;IEE';I ----------- DCTH
N LERGTH -
" REC # CLAsS
B LENGTH -
w1 iEE-; ----------- TER™M DEF
- LENGTH -
B REE‘; ----------- ADD’ L DVR
- LENGTH -
o ey s DEF
B LENGTH .
82 REC # CS TRBLE

128 |- UNUSED -1

6.01.00
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Sysdunp/Initial/Store

Driver Table

The Driver Table consists of 7 word entries, in correspondence to
the LDEV entries, up to the highest LDEY used, entry zero is a

dunmy entry.

4 567 8 9101112131415

B B e S BB RE R BB

-] —
cni CHAN # I DS UNIT #

MASTER LDEV

-
miI D < ™

N DS DEVICE {if set DRT is zero)

CrR CORE RESIDENT
CHAN # CHANNEL #

TYPICAL ENTRY
FORNAT

MASTER LDEV  LDEV of device uhich this DS device is linked to.

Nords 3-7 contain the driver nane.

6.01.00
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Sysdunp/Initial/Store

SYSDUMP Fornat

CHECKSUR
ANIGO CHANNEL PROGRAM
- 4CS TABLE PRT

| 1-- ANIGO --

-> WCS TABLE

WCS #1

WCS #2

HCS #n

CHECKSUN
ANIGO

-- ANIGO -

ics
LOW CORE
Initial CsT

€S TRBLL

DEVICE CLASS TABLE HERDER

DEVICE CLASS TRBLE

TERMINAL DESCRIPTOR TRBLE
TRBLE LOOKUP BUFFER
¥TAB
OLDVTAB
DISC COLD LOAD INFORMATION TABLE
CTa8
CTRBO
CONNUNICATION RECORD

CSDVR

CSDEF

6.01.00
16~ 11

<---ERTRY POINT #1 (ROM BASED
0  HACHINES)

95
127

Only for the 64/68. Refer to the
UCS Table for the 64/68 belou.

<---ENTRY POINT #2 (MCS BRSED
O NRCHINES)

127

Sysdunp/Initial/Store

SYSOUNP Fornat (Cont.}

INITIAL’S DB ARER

STRACK MARKER

DRIVER TRBLE
LPoT
LT
LOTX
INITIRL’S SEGHMENTS
RIN TRBLE
LOGGING IDEWTIFIER TRBLE

DIRECTORY HERDER

DIRECTORY

KREKXRKXRRRKKRKRKAN EOF KRXRXKAXKRARKXKN

SYSTEN PROGRANS, SL, NOK-STD. DRIVERS

RERKRRRRXRKKRKKRRAN EOF KXKAXKARKRAKKAKA

STORE/RESTORE HERDER
KEXRARKURRKRKKKKKNR EOF KKKXKKNAXKXKNXRA

STORE/RESTORE DIRECTORY

KXRXKRKKRXKKRRKAKKE EOF XXKKXKKXKKKXKXKX

USER FILES (SEPRARATED BY “EOF’s"

STORE/RESTORE TRAILER

KXEKKKKKERKRKRRENKK EQF XXKXXKKAKXXKKXXK

KEXKKREXXKRRKKRERKR EOF RXRXXKKXKRXKXHXX

KXXXKXKKEKKARRKRXRKK EOF XXXXKXXKAXXKRKKKY

»

NOT DURMPED IF DRTE = CRARRIRGE RETURN

NOTE: ON DISC, READ-SIO-PROGRAM KEPT IN DISC LABEL.

G.01.00
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Sysdurp/Initial/Store Sysdurip/Initial/Store
WSC Table Format re Tape Forna
0 First Vol
# Records to MCS
# Records of MCS
# Records after WCS
WCS Record Size on Tape . KXRKXRKAXKAKXKERNK EOF KRXXRXKRKXKXNXKKKKK
2 KNRKXKRKXRANIINKNR EOF RAKKRKKAKKKNKXKKREK
"STORE/RESTORE LABEL - 0
3 HP/3000." 12
4 “vIIg" 14
15
" ) PARTIAL FIRST FILE FLAG 16
I i CHECKSUN 1
) ) DIRECTORY TNOEX OF FIRST FILE |18
fNote: Currently only one entry used (Entry 4, by Series 64). HERDER
19 40 HORDS
ri 68 UCS Table Forna
22
1} | VOLUME NUMBER 23
1128 Uord | WCS wr
{Header | DATE 24 DATE:
1 | 0:7 last 2 digits
TINE 25 of year
0 26 7:9 Julian date
Hicrocode Version {8 Bytes RSCII) TAPEBLOCKSIZE (MUORDS/BLOCK; def=4096) 27 TINE:
4 25.(0:8) hours
# of UCS LOCRTIONS (64 Bit Words) 28 (8:8) ninutes
6 26.{0:8) seconds
# of WUT LOCATIONS (32 Bit Words) . (8:8) .1 secs.
HCS CHECKSUNM s 39
LUT CHECKSUN 9
6.01.00 6.01.00
16- 13 16- 14
Sysdurp/Initial/Store Sysdunp/Initial/Store
first Volune (Cont.)
Subsequent Volunes
|
KEXXRUUXKXKXARXANNK EOF KUNRKXKKXAKKRAKKKN
“STORE/RESTORE LABEL- 0 \
} HP/3000." 13
- | "“iIg" 14
I 15
FILE NRNE |
|TYP FILE | PARTIAL FIRST FILE FLRG 16 FLAG=1:
GROUP NARE | ENTRY | vowune 1st FILE
1(12 upS.) | DIRECTORY: CHECKSUN 17 ON THIS
ACCT. NARE | W ENTRIES VOL IS R
| DETERNINED DIRECTORY IMDEX OF FIRST FILE 18 PARTIAL. HERDER
| BY TAPEBLOCK- 40 Ups.
| SIZE 19
. / 2
XRKXXRAXEXARXARKARK EOF XKXRXNKXAXRXXRXKKN VOLUNE WUMBER 23
\ DATE 2
FILES (separated by "EOF’s") | FILES
| TINE 5
/ 26
TRPEBLOCKSIZE 27
28
3 NOTE: NO EOF.
FILE NANE \
| TYPICRL
GROUP NANE FILE VOLUNE
| ENTRY BIRECTORY
RCCT NANME /
. /
KXKKXRKAKRKXNNAKKE EOF XNKNXKXRKXKKRXXKKKX
\
<FILES> | FILES
(separated by "EOF's) }

6.01.00
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End of ¥olune

<FILES>
(separated by "EOF’s)

KKKRRKEKRKKKRERANAXE EOF KXNKNRNEKKKKKERRXK

“STORE/RESTORE LABEL-HP/3000."

FLAG: PRECEDING EOF MARKS FILE ENDED
FLAG: PRECEDING EOF MARKS TAPESET ENDED
VOLUNE NO.
DRTE
TINE

KRRXKAKXRRAXKKAKKKK EOF KKHKKXKNXKXKKKKRKN

KRKRERXXXKKKKKKEKAR EOF KXXKNKKREXKKXNAKXN

KXRRERKKRNKREXARERR EOF KXXKKUXXXKKAKRKKRN

6.01.00
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FILES

TRAILER
40 ups.




Labeled Tape Subsystam

PTER N

The MPE labeled tape subsysten pernits convenient access to tapes labeled to
either ANSI or IBM standards. It operates as a set of subprocedures to the
file systen. A labeled tape consists of one or nore logical files, Each
logical file consists of three physical files, i. e. tape areas delinited by
tapenarks. The first physical file contains header labels, the second con-
taing the data, and the third contains trailer labels which are (except for
ninor differences) copies of the header labels. The tape mark following
trailer labels will be followed either by header labels for the mext file, or
by another tapemark if there is no next file. labels are 80 bytes long, and
conventionally are identified by their first four characters (three letters
tnd a digi;) and contain information as follows (CP := character position;
= length):

VOL1: Present only on the first file of a volume, the volume label contains
the volune identifier, uhich is usually the nunber on the tape strap, and is
thus not expected to be changed.

%
| cp Field Nane L Content
";;5" Label identifier “:.1- “yoL"
L] Label HNunber “;- e
§/10 | Volune Identifier “;- vol ID
11 | Rccessibility "1" “Q" if IBN, else *
12479 | Not used ‘;; Blanks
80 | Label-Standard Version “;- "{" if HP ANSI elge " "

Win: User volume labels.
but are not written by MPE.

Nay be present on tapes fron foreign shops,

If encountered, they are ignored.

Labeled Tape Subsysten

HORt: First header label. Required for each file. Specifies

6.01.00
17- 1

cP Field Kane L Content
1/3 | Label identifier 3 | "HDR"
4 Label Nurber 11
File nane, if tape was not
8421 | File Identifier 17 | uritten by MPE, only the
first eight are significant.
22/27 | Volune Set Identifier § | Nanes the volume on which
the set of files begins
28/31 | Reel Humber 4 | Counts the reels that
contain this file (1 starts)
32/35 | File sequence number 4 | Counts the files in the set
of files (1 starts)
36/41 | Not Used 6 | MWPE urites blanks
42/47 | Creation Date 6 | Year and day within year
when the file was written.
Year and day within year
43/53 | Expiration Date 6 | uhen the file may be over-
written without pernission.
54 | RAccessibility 1| %230 if Lockunrd, 0" if IBM
§5/60 | Block count 6 | Nunber of blocks if IBN.
61/73 | Systen Code 13 | "HP MPE 3000 *
74/80 | Not Used 7 | Blanks
6.01.00
17- 2

Labeled Tape Subsysten

Labeled Tape Subsysten

HDR2: Second header label. Rlthough defined by the standard, nay be

nissing on foreign tapes. Contains:
x. x
cp Field Nane L Content
173 Label identifier 3 | “HOR"
4 Label Nunber 1]
"F" = Fixed
5 | Record Format 1 { “¥" = Variable
"¥" = Undefined
Others treated as Undefined
6/10 | Block Length § | Block length (in character
fornat).
11/15 | Record length 5 | Record length {adhering to
to MPE rules) in characters.
16/23 | Lockuord 8 | MPE File Lockuord.
24/36 | Not Used 13 | MPE urites blanks
37 | Record Type 1] “f" = ASCII
“8" = Binary.
38 | Carriage Control 1} "C" = control
" " = no control.
39/80 | Not Used 42 | Blanks
5.01.00
17- 3

I8N has a slightly different format. It is:

*

cp Field Name L Content
1/3 | Label identifier 3 | “HDR"
4 Label Number 1] 2
“F* = Fixed
§ | Record Fornat 11 "¥" = Variable
"U" = Undefined
Others treated as Undefined
6/10 | Block Length 5 | Block length (in character
fornat).
11/15 | Record Length § | Record length (adhering to
to MPE rules) in characters.
16 | Not Used 1 | Blank.
17 | I8ft Position 1| "0" = no volume suitch
™" = a suitch has occurred.
18/38 | Not Used 11 | Blanks
“B" = Blocked records.
39 | IBM Block Attribute, 1 | "S" = Spanned records.
"R" = Blocked and Spanned.
% = No blocked or spanned.
40/80 | Mot Used 41 | Blanks
£.01.00
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Labeled Tape Subsysten

User header labels: optional. Standard prescribes UHLn in the first
four characters, but N1PE doesn’t care.

EOV1: End of Volune; used as first trailer label. Required if the
logical file is continued onto another reel. Identical to HORY, except
contains the nunber of physical blocks of data in the data area.

i cp Field Nare L Content \
1/3 | Label identifier 3 | “E0v
4 | Label Humber L I i
§/54 | Sane as HORY S0

Munber of data blocks since
55/60 | Block Count 6 | last beginning of file
section label group.

61/80 | Sane as HOR1 20

€O0v2: Defined by the standard, but be nissing on foreign tapes. Follous
EV1; format same as HDRZ. had " "

EOF1: End of File; used as first trailer label. Required if this is the end
of the logical file. Fornat sane as EOVI.

EOF2: Same as EOV2 except used after EOF1.

User trailer labels: optional. Standard prescribes UTLn in the first four
characters, but IWE again doesn’t care.

6.01.00
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Tape Labe] Table

The tape label table is the private playground of the tape label subsystenm.
It consists of tuo parts: LDEV Control Blocks (LCBs) and Volune Control
Blocks (VCBs). The LDEV area is set up at systen initialization and contains
one entry for each nagnetic tape LDEV and serial disc device in the systen.
Rs is common in NIPE, the first entry is a dumny which tells where the other
things in the table are. The volune ares contains one entry for each labeled
tape volune requested or active on the systen,

fAlthough table entries are stored in an extra data segnent, they are gener-
ally manipulated via local copies on the stack. The procedures GET and
GETFNUN look for LDEV and volune entries as specified; they copy then to
stack buffers and return the 0ST address for use in copying them back.
POSTYTENT copies the entries back, and in the case of a neu volune entry, al-
locates space for it in the volune section of the tape label table.

Initial will build the “uninitialized" TLT as follows:

0 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15

! Size of the table, in words {aluays > 1) 0
i Nunber of LOEVS in the table = X 1
.flaga

! LoEve Imy o2
1

I

Total of LDEVS (X) entries of above

|

|
LDEVH 7 ! X2

1

|

Expansion area
during SETUP’ TRPES

T: 1 if Tape drive O if not Tape drive (i.e. serial disc)

6.01.00
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Labeled Tape Subsysten

Ouring PROGEN, SETUP'TAPES is called to initialize the table. The overall
structure of the initialized TLT is:

TLTOST -~ X32,826 TLISIR -- X47,439
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Table initialization word (=1 uhen initialized) [}
Entry size (ESIZE) = 232,426 1
Table relative pointer to base of LCB entries (LTBASE) (1) 2
Table relative pointer to base of VCB entries (VIBASE) (2) 3
Table relative pointer to top of Volune table (VITOP) (3) 4
Size of Tape Label Table, in words (VTMRX) 5
6
7
0
not used
E
)
R
LDEV Control Block area -- one entry/nag tape drive «m
<=(2)
Volune Control Block table -- contains V(B entries
and free entries
<«{3)

Area available for expansion of V(B table

6.01.00
17-7

Labeled Tape Subsysten

The LLB entries have the follouing structure:
0 1 2 3 4 5 6 7 & 910 11 12 13 14 1§

[ Type [ THLIB]WI 0
Logical device nunber 1
V(B address 2
Reel nurber 3
File sequence nunber 4
Creation date §
Expiration date 6
7
File nane 10
16
i 17
2
(not used) a
22
23
24
Volurre set identifier 25
26
27
Volune identifier x
3

6.01.00
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Labeled Tape Subsystem

Type: (0 = no tape mountad
01 = ynlabelled
10 = ANSI
11 > IM
L: 1 if file has lockuord.
T: 1 if device is a tape drive.
B: 1 if tape is from Burroughs, which has incorrect block/record size
in the HORZ label. Code can be patched to correct the size,
HP: 1 if tape is Hewlett-Packard ANSI format.

Labeled Tape Subsysten
¥CB Entry Format
The VCB format is:

0 1 2 3 4 5 6 7 %8 9 10 11 12 13 14 5
A{F D] Position | W | Seqlyp| LblTypl LIM|R|B]| ©

YCB address: Pointer to VCB entry describing volume mounted on LDEV # 1
tape drive, only if linked. Otheruise, 0.
PIN 2
File nunber (AFT index) 3
File sequence number 4
S{RID[CI Density |V | Reel nunber 5
Expiration date 6
7
File nane 10
16
i 17
20
2
Lockword
22
rx]
24
Volune set identifier 25
6.01.00 6.01.00
17-9 17- 10
Labeled Tape Subsysten Labeled Tape Subsysten
¥CB (Cont.) Yolune Recognition
| | 26 Volume recognition is the responsibility of DEVREC, uhich reads the first
i | record of a neuly-mounted tape on an unouned drive and passes the record to
| | 27 AVREC. AVREC may see: VOL1 in the first 4 bytes, in ASCII, in which case the
| | tape is ANSI; ¥OL1 in the first 4 bytes, in EBCDIC, in uhich case the tape is
1 Volune name } 30 IBM; Anything else, in which case the tape is considered unlabelled.
|
| I3 If the tape is unlabelled, AVREC reports to DEVREC that no further action is
| i required. If the tape is labelled, AVREC uants to see the first HDR1 label,

A: RSCII FOPTION
F: Flush bit - operator did REPLY <pin>,0.
D: DEVREC Wait (used with reelswitching).
Position: Gives head position within logical file.
0 = at load point (LDPNT)
HOR1 label next (HINX)
after HDR2 label (RH2)
after user header labels (RHU)
data next (DNX)
after data (RD)
EOF1/E0V1 label next (T1NX)
after EOF2/EOV2 label (AT2)
11 = after user trailer labels (RTU)
H: Mrite access specified.
SeqTyp: File open sequencing type.
0 = natch filenare
1 = REXT
2 = RODF
3 = use file sequence nunber
LblTyp: As in LCB entry.
L: Linkwait - mark left by CREATETLTENT for LINKLABEL.
N: NMount wait - waiting for operator to nount tape on FOPEN.
R: Reelswitch wait - waiting for next reel.
B: Busy bit - this entry is in use.

Q00 oy W -

LDEV #: logical device nunber of tape drive uith this volume, only if
linked. Otheruise, 0.

S: STORE tape.

R: REELSWITCH has been done. Used by STORE/RESTORE to handle STORE

label and directory file.

D: Next file 1s directory. Used by STORE.

C: VOL1 label is to be created (uritten).

Density: volume set density. During a volune set open, contains the
density requested by the user in FOPEN. Once the volune set is
open, contains the actual density of the volune set. Only
valid for tapes on variable density tape drives.

0 = default density for volume set open
1= 1600
2 = 6250 BPI
¥: 1 if volune set is being opened. Reset after completion of FOPEN.

6.01.00
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80 asks DEVREC to read another recerd. {Unfortunately, DEVREC canmnot be stop-
ped long enough for RVREC to do its oun read.) MWhen the HDORt record is
found, the volurme entries can be searched to see if there is & pending
request for this volume. If so, the waiting process is restarted.

If the systen has been restarted With tapes mounted, there uill not be inter-
rupts to alert DEVREC. The procedure RECOGNIZE is called uhen needed to see
if any such tapes exist.

Opening a File

FOPEN gets into the tape label code in three different places. The first is
to call CRERTETLTENT, uhich parses the string passed in the FORNSNSG parane-
ter to identify the labeled tape file required. If there is no existing cor-
responding entry in the volune area, this is a volume set open, and a new
volure entry is created. There may be an existing entry (if the tape was
FOPENed and FCLOSEd with dispesition 2 or 3), in which case there is an as-
sociated LDEV entry for the drive on which the tape uas left nounted by the
prior operation; in this case, the neu information is stuffed into the exist-
ing volume entry. R bit (LINKHRIT) is left set to nark the entry for
LIRKLABEL.

The second entry is through LINKLABEL, which is called from ALLOCATE. At
this time, it is necessary to identify the LDEV to be used for the tape. If
no LDEY is associated, the LDEV entries are searched to see if the operator
has already mounted the required tape; if so, the volure and LDEV entries are
cross-tied and LINKLRBEL is done. If the search turns up nothing suitable,
the operator is requested to nount the appropriate tape, and the procedure
uaits for either a REPLY or for AVREC to discover the appearance of a
suitable tape and restart the process. If the operator enters a reply, it is
validated.

The third entry is through POSITION, uhich is responsible for positioning the
tape to the requested file. At the file, the HDRY and HDRZ label are ex-
anined as required to deternine the file characteristics.

Reading and Hriting Files
Rll procedures uhich move tape go through the catchall procedure CHECKUL,

uhich takes care of necessary labeled tape doings. The code insures that the
sequence: header labels (including user labels), data, trailer labels

5.01.0¢
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Labeled Tape Subsysten

(including user labels) is naintained. There is a separate CASE leg for each
such procedure.

If an EOT reflective mark or an EOF in data is found, REELSWITCH is called
(principally fron the file systen procedure IONOVE) to call for the next
reel, if any. If another reel is needed, the tape drive it set Unoumed so
that AVREC will be called to recognize the neu tape when it is nounted.
REELSHITCH returns to its caller when it is satisfied that an appropriate
tape is nounted.

Llosing Files

FCLOSE calls CHECKUL to handle uriting EOF1 and EOF2 if needed and resolving
the tape position. If the disposition is 3, the tape is left positioned at
the next file. If the disposition is 2, the tape is supposed to be left at
the beginning of the current file, but the code does not presently provide
for reelsuitching if the present file began on a prior reel.

At present, ensuing volunes of a nulti-volune set nust be nounted on the same
drive as the first, mostly because neither the file system nor STORE-RESTORE
uas capable of dealing with LDEV changes in the niddle of a file. REELSWITCH
reports the LDEV being used, however, so that the capability of using a dif-
ferent LDEV can be added in the future.

Store-Restore

Conplications ensue on labeled STORE-RESTORE tapes because there needs to be
a file directory at or near the beginning of each tape of a multi-volure set;
RESTORE uses this directory to deternine whether the specified file(s) can
exist on this tape. Because the reel suitching process would otheruise be
invisible to STORE-RESTORE, special bits (VCB’RSUDOME and VCB’WRITDIR) are
kept to enable special intrinsics callable by STORE-RESTORE to report whether
a directory needs to be uritten or is about to be encountered.

The special procedure NEXTTAPEFILE is used by STORE-RESTORE in lieu of doing
a FCLOSE(,3) followed by an FOPEN to get to the next file. This pernits
cleaner handling of both REPLY O and Forward Space (logical) File over a
Reelsuitch, as well as saving the tine needed to tear doun and reconstruct
all the control blocks.

Hiscellaneous

PVOLID is used by the SHOWDEV connand processor (in SPOOLCONS) to obtain the
nane of the volune on the specified drive without having to knou the struc-
ture of the tape label table. For the sane reason, TGETINFO is used by the
FFILEINFO intrinsic (in FILEID) to get labeled tape information.

Systen failure 86 in MPE is defined as a najor problen in LRBSEG. Generally
speaking it is a problen with the TLT setup, for exanple if LABSEG cannot
find an LDEV in the table.

Breakpoint Table

Breakpojnt Table

DST = 30(10) = X36
The break point table is divided into 2 sections:
1) PLB BREAKPOINT EXTENSION TABLE (PCB’BKPT'EXT)
This table contains the heads of the breakpoint
chains

2) BREAKPOINT ENTRY TRBLE (BKPT’ENTRY’TRB)
This table contains the actual entries

General Layout

PCB(18)

|
A A

|
I
= BKPT'ENTRY’ TR®
| [P ———
SYS GLOBAL
14:15 T
125 | 1Lisi 11
B e [
L = Table locked
$ = Systen break
points exist

6.01.00 6.01.00
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Breakpoint Table Breakpoint Table
PCB Breakpoint Extension Table fctive Entry
| # ENTRIES I ENTRY SIZE = 1 oj112131451s1718181011|213l4i5
| HERD SYSTEM LIST | FREE ENTRY = O |ofPILIVIDIFITIUIPIC]Y] SIZE |
------------------------ O i iininie] 1
| W USED USER ENTRIES | RCTIVE ENTRY = Index 1st Entry
------------------------ in breakpaint 10 UNUSED 1
chain
USER ENTRIES ‘;’ I BLOCKLABEL l
| |
| 1 4 | PLOC |
5 | INSTRUCTION |
Breakpoint Entry Table 6 | LINK |
| USERLABEL l.
ENTRY (0) FREE ENTRY | |
0 |# WORDS BREAKPOINT TRB | 1 H SIZE | | .
CONDITION/COUNT variable
1 HERD FREE LIST | |  FORWARD LINK | | | .
2 # UORD USED | | BACKMARD LINK | J
| {  COND DESCRIPTOR l.
3 HAK # WORD USED I = {
4-6 UNUSED i
| |
LAST ENTRY i |
o1 1"
The breakpoint entry table consists of variable length entries
The Nininum entry size is 7.
6.01.00 6.01.00
12- 18 17- 16




Breakpoint Table

ENTRY(0).(0:1) = FR: FREE ENTRY

1 = FREE
= USED

ENTRY(0)}.(1:1) = P: PRIVILEGED MODE BRERKPOINT
1 = PRIV.

0 = NON-PRIV
ENTRY(0).{2:1) = L: PROCESS-LOCAL BRERKPOINT

1 = PROCESS-LOCAL

0 = SYSTEM
ENTRY(0).(3:1) = V: VALIDATION BIT

1 = INSTRUCTION IN ENTRY(3)

0 = INSTRUCTION NOT IN TRB.
ENTRY(0).(4:1) = D: DOUBLE TRAP

1 = BREAKPOINT OSCILLATES BETMEEN

P/P+1

¢ = NOT DOUBLE TRAP
ENTRY(0).(5:1) = F: FAKE 'buhnyY’ TRAP

1 = BREAKPOINT AT P+1

0 = BRERKPOINT AT P (ORIG. LOC)
ENTRY(0).(6:1) = T: THO WORD INSTRUCTION

1 = THO WORD INSTRUCTION

0 = NOT TWO WORD INSTRUCTIOR
ENTRY(0).(7:1) = U: USER LRABEL PRESENT

1 = TRAP TO USER SUPPLIED LRBEL

) 0 = TRAP TO DEBUG

ENTRY(0).(8:1) = PH: PE?NRNEgénBRERKPOINT

O = TENPORARY
ENTRY(0).(8:1) = C: CONDITION/COUNT
= CONDITION/COUNT SPECIFIED
O = HO COND/COUNT
ENTRY(0). (10:1) = UP:  UPDRTING
1 = ENTRY IN PROCESS OF BEING
UPDATED/RENOVED
0 = NOT BEING UPDATED/REMOVED
ENTRY(1).(0:1) = A USER PLABEL naDE
ENTRY(6) = LINK: LINK
© = END OF CHRIN
»0= INDEX NEXT ENTRY

6.01.00
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Breakpoint Table

Breakpoint Entry Table (Cont.

COUNT CONDITION
1) | ORIGINARL CNT. | 2) | OPERAND1 |
| # OF HITS | | OPERAND2 |
| 1] 10PT1{0Pt2] RELOP

RELOP -> (8:8) RELOP MUMBER:
3 =U S

4 =67 10 = GTE
5§ =EQ 11 = NEQ
OPT1 -> (0:2) OPERAND1’S TYPE
0PT2 -> (2:2) OPERANDZ’S TYPE

won

OPERAND TYPES:
0 -> CONSTANT (SINGLE WORD)
1 -> ADDRESS (DOUBLE WORD)
3 -> IKDIRECT ADDRESS (TRIPLE WORD})

OPERAND FORHS:

[T 1T AR R——
| CONST  }
ADDRESS -> =mm--mmmmmmnn
| REG | BRSE(
| OFFSET |
JIND. OFFSET|  (TYPE 3 ONLY)
REG -> (0:6) CORRESPONDING INDEX INTO *REGY’:
3 =8 10=0L
4 =8y 11=0
7 =08 12=3
8 =Dk 17:=FER
9 =18
BASE  -> (6:10) SEG #/BANK #

6.01.00
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Breakpoint Table

Tiner Request List (TRL)

The systen clock interrupts every 100 ns, with the CR being autonatically
cleared. An exception is the Shared Clock Interface neasurement service
which allous rates as fast as 5 ns. The interrupt handler is the procedure
TICK. On entry, DB is pointing to the base of tiner request list. Besides
tineout reguests, the clock also controls time slicing.

/0 NUMBER OF ENTRIES
1 ENTRY SIZE (4)
ENTO
2 FREE LIST PTR
\ 3| # of days since last start HP-IB Systens only
K] QUARTUN/100 ns QTINE
5
TINE OF DAY* DTIME*
ENT1| 6
\7 YERR | JULIAN DAY

8| PTR TO MOST ACTIVE REQUEST HEAD

9 TRACE WORD
ENT2
10 0
dunny tine
\11 0 | meemteeeee
|
{12|8]  CODE | INDEX OF NEXT
|
13 REQ
ENT3 assignable
TINE TO SERVICE AFTER entries

\ | REQUEST IN FRONT (UNIT= 100ns)

A: 0 if inactive request = = —-=---meee
1 if active request

6.01.00
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Tiner Request List

IRL (Cont.)
CODE & REQ indicate the type of request.
CODE: REQ: TYPE
0 DITP Hangup
1 pITP Carrier failure
2 oITe 202 turnaround
3 DITP Read
4 0ITP Logon
5 PCBB index Delay
to process
6 DITP LP not ready
? 0ITP 2640
10 Port nask Msg port timeout
1 oITP Block node read
tineout (X0 secs)
%12 PCBB index Watchdog timer for
to process process

The list of pending requests is kept ordered by tine uith later
entries at the tail.

220-%37 pITP SI0 device timeout:
DIT8. (code_1 on
expiration, cleared
on Tiwereq.

%5/%6 *pTINE For Series 30733, DTINE is
# of TICS (0.091457 ns)
since last nidnight.




Tiner Request List

DeE_User Locaing

NFE USER LOGGING enables users and subsystens to log changas to dats sets on
disc or serial files, This "change" file can later be used to recovar data
lost due to a systen or progran failure. The log file can itself be used for
auditing purposes.

Ganeral Desian Quervieu
Hardu. nvj 0
No special harduare is required to operate the systen. However, if logging to

& tape file is desired, the harduare configuration must include a tape drive.
If there is no tape drive, then nay log to a serial disc class device.

ftuare Envi nt

WPE User Logging is an integral part of MPE. No other special softuare is
required,

Degign Narrative

User Logging enables users and subsystens to journalise additions and
nodifications to WPE and subsysten files, The journal can reside on either
disc or serial logfiles.

User Logging consists of & logging process, a menory buffer, a disc resident
logging buffer (for serial logging) and a user defined destination log file
on disc or serial nedia.

The logging process has tuo functions depending on whether the destination
file resides on disc or serial nedia, If the destination file is serial, the
logging process performs all output to the destination file. If the destina-
tion file is on disc, the logging process allocates additional space (ex-
tents) as it is required by the user.

The logging buffer is divided into cormunication and buffer areas. The con-
nunication area is used to pass information among the users and the logging
process. This infornation includes status of the logging process and logging
file, space remaining in the logging file and error information important to
users or the logging process. The buffer portion of the logging data segnent
blocks inputs into the logging file before the data is actually posted. The
buffer is flushed any tine a user requests to close a log file or when a log-
ging process is terninated. (The buffer is also flushed by the beginfend
transaction or buffer flush requests).

Tinar Requast List
Ecror Recovery Description

The arror recovery nechanisns provided by User Logging are: pouer fail
recovery and recovary fron systen failure,

Pouer failure recovery applies only to tapa log files since WPE provides
adequate recovary for disc files during power fail. When a pouer failure i
detected, & nessage will be printed on the console asking the operator to
place the tape drive back on-line. (If the operator places the tape on-line
before the nessage valid dats may be overuritten). (To raset the tape drive
the operator rust hit the load button until tha tension raturns to the drive.
Then hit the reset button followed by placing the tape drive back on-line).
At this tine the log process will recover the file by rewinding to the load
point and then forward spacing to the point where the pouer fail occurred.
Writing to the log file will continue at that point.

In the event of a systen failure, the uarnm start load option initiates
recovery of User (ogging files. In the case of a serial file, the file is
read and conpared to the disc logging buffer. Rll records found in the disc
buffer that are not on the serial log file are posted and a proper end of
file uritten. If the destination file is a disc file, all records are read
and verified and an end of file posted to the file. In order to continue
logging to a User Logging file that has been recovered in this manner, the
lt%ging process for the file nust be restarted using the console connmand

NOTE:
Any records in the buffer area of the logging buffer will be lost.

User logging has been enhanced to work with labeled serial discs.
Internally the log process handles serial disc (or cartridge tape)
log files the sane as for tape files.

6.01.00 6.01.00
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User Logging Table User Logging Table
Design Structures NUNENTRIES
The nunber of entries in the logging table.
User Logging Table
FREE

ENTRY SIZE = #38 words
DST X33

Table containing an entry for each activated user logging process. Each
entry is created when the process is started, and deleted when the process
terminates. (Via :10G conmand). The information is extracted from the Logging
Identifier Table (LIDTRB).

ENTRY ©

[ “NUMBER OF ENTRIES |
1 “FREE ENTRY HERD P1.

-

2 “INUSE ENTRY HERD PT.| 2
3 NEXT SUFFER NOW 3
4 AR § PROCESSES | 4
5 |HAX W USERS/PROCESS| 5
6 6
? ~ ENTRY SLZE | 7
7 . 45

WORD ENTRIES

NURENTRIES = LOGTRB

FREE = LOGTAB(1)
INUSE = LOGTAB(2)
BUFNUM = LOGTRB(3)
HARLOGPROC = LOGTAB(4)
MAX'USR'PROC =  LOGTRB(S)
LOGTAB’ESIZE =  LOGTRB(?)

6.01.00
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A table relative pointer to the firet free entry in the logging table. (-1 =
table full).

INUSE
A table relative pointer to the first entry in the logging table that is
being used (-1 = no entries in use).

BUFNUN
The number of the buffer associated with this logging process. Used to cre-
ate the nane of buffer file if serial logfile. (i.e. ULOGxxxx.PUB.SYS).

TRXLOGPROC
The naxinun nunber of user logging processes allowed.

MAX’ USR’ PROC
The naxinun nunber of users per logging process.

LOGTRB' ESIZE
The size (in uords) of each entry in the table.

6.01.00
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User Logging Table

User Logging Table

Typical Entry 27 CURR RUTD | CURR TYPE|] 33
# z
0 0 28 106 DEV k)
LOGGING - 28 10G PCB ¥ 35
IDENTIFIER - k) SHITCH FLAG 3%
- - k}| NEW AUTO | NEH TYPE 37
4 4 2 TADDRESS OF | 40
BUFFER 7 LOGGING BUFFER ~
NANE - £} SIZE OF 42
- - ~  LOGGING BUFFER ~
3 10 36 FURD ERTRY PT | 44
- FILE - 37 BWRD ERTRY PT | 45
RANE .
12 14 TABINDEX = WORD INDEX TO CURRENT ENTRY
N _ BTABINDEX B BYTE INDEX TO CURRENT ENTRY
Lock DTABINDEX = DOUBLE INDEX TO CURRENT ENTRY
- WORD - LGNANE = BTABINDEX
_ _ BNANE = BTABINDEX+8
LFRANE s BIABINDEX+16
LFLOCKW = BTABINDEX+24
16 2 LFGROUP = BTABINDEX+32
- R LFACCT = BTRABINDEX+40
GROUP
_ _ NUMUSERS = TABINDEX+24
ST = TABINDEX+25
B ~ STATUS = TRABINDEX+26
LGAUTO = TRBINDEX+27. (0:38)
LGTYPE = TRBINDEX+27. (8:8
20 2 BV = TRBINDEX+28
_ | PIN = TABINDEX+29
AccT LGSHITCH = TABINDER+30
_ _| LGNEUAUTO = TRBINDEX+31.{0:8)
LGNEWTYPE = TABINDEX+31. (8:8)
_ _ LGADDR = DTABINDEX+16
BSIZE = DTRABINDEX+17
NEXT = TRBINDEX+36
2] NUMBER OF USERS k)] PREY = TABINDEX+37
% BUFFER DST NO 3
% L0G STATUS 32
6.01.00 6.01.00
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User togging Table User Logging Table
LGHANE The PCB nunber for the lcgging process (PIN * PCBSIZE).
The nane of the logging process (logging identifier).
LGSUITCH
BHAME

The nane of the disc buffer used if the logging process destination file is a
serial file. This is a file that resides in PUB.SYS. The fornat of the narme
is ULOGxxxx uhere xxxx is the buffer nunber padded on the ieft with zervs.

If the suitch flag is true, the follouing Will be the fully qualified file
nane of the neu log file.

LFNANE
The nane of the logging file.

LFLOCKY
The lockuord of the disc logging file.

LFGROUP
The group that the destination logging file resides in if the file is a disc
file,

LFRCCT
The account that the destination logging file resides in if the file is a
disc file.

NUNUSERS
The number of users currently accessing the logging file.

bsT
The dst nunber of the logging data segnent (LOGBUFF). (-1 = LOGBUFF not
created yet)

STATUS

The status of the logging process.
INITIALIZING = -1
INACT = 0
RCT = 1
RECOVERING = 2

LGAUTO

1m§ if the automatic changelog facility was enabled. (Not used - for future
use).

LGTYPE
The type of destination file of the logging process.
DISC =0
TAPE =1
SDISC = 2
CTARPE = 3
LGDEV

The logical device number of the disc logging file or the disc legging
ffer.

PIN

6.01.00
17- 27

Fla? indicating a CHANGELOG is pending (if true). {Not used - for future
use).

LGHENAUTO
True if the automatic changelog facility was requested for the new log file.
(Mot used - for future use).

LGHEUTYPE
If a suitch is pending, this uill be the type of the neu log process. (-1 =
no ewitch pending). ?Not used - for future use).

LGRODR
Sector number of the current extent in the disc logging file or the disc
buffer file. (Disc buffer file has only 1 extent)

BSIZE
The nunber of records in the current extent (for disc logging) or the nunber
available in the disc logging buffer.

NEXT
A table relative pointer to the next entry in the logging table. (-1 = this
is last entry)

PREV
A table relative pointer to the previous entry in the logging table. (-1 =
this is first entry)

6.01.00
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User Logging Butfar

User Logging Buffer

User Lpgaing Puffer ' COMMUNICRTIONS RRER ,
There will be one of these tables around for the life of any sctive user log- 0 [
ging process. The table consists of three parts: - L066THG o
CONNUNICATIONS AREA - Information about status of the process, atc. that is -
common to all users of the process. Rlso the cells for messages to/from the IDENTIFIER
process. - -
USER ENTRIES = Infornation for a spacific user of the process. One
of these for every usar of 8 process (Setup by OPENLOG, released by 4 SUITCH TOG 4
CLOSELOG). s 5
“NE RUTO T WeW TYPE
BUFFER ARER - Buffer used to hold logging records fron all users
before writing to tha log file. 6 WOT0 1 VYL 6
? BUFFER ST 7
8 06 PIN 10
o COMMUNICRTIONS ARER 9 7 |7 WUFGER OF USERS | 11
T2 T 10 TiAX WOMBER OF USERS 12
¥ |- 1 i3 13
1 “NEXT USER NUFBER
“ENTRY W3 |FFT|8PT
1__lI 12 SLEEP COUNT 14
ERTRY ¥4 {FPT|BFY
(| 13 STRTE 15
. 14 (33 1%
. 15 0% 135 17
ERTRY #N W 16 |~ USERAS | 2
* 17 e | 2
BUFFER RRER 18 T0G DEVICE k4
19 |7 GUFFER SPACE | 23
4K WORDS
20 |"USED SPACE IN BUFFER| 24
21 FILE SET WURBER 25
2 13 2%
T RDDRESS ”
2] ~IWPUT k4
- -
26 FILE k]
6.01.00 6.01.00
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User Logging Buffer User Logging Buffer
SIZE weIo = BLOGBUFF(0)
28 FILE 3 SUITCH® = LOGBUFF(4)
_ - NEUAUTO = LOGBUFF(5).(0:8)
SPRCE NEUTYPE s LOGBUFF(5). (8:8)
AT s LOGBUFF (8). (0:8)
k TOTAL 3 LOGTYPE = LOGBUFF(6).(8:8)
- - BOST = LOGBUFF(7)
RECORDS LOGPIN = LDGBUFF(8)
NUMUSER s LOGBUFF(3)
R AR & MAXUSER' = LOGBUFF(10)
USERNO = LOGBUFF(11)
SIZE SLPCT = LOGBUFF(12)
STATE = LOGBUFF(13)
¥ | LAST ERVENT | 42 6 = LOGBUFF(14)
LOGISG z LOGBUFF(15)
*» EXTENT 43 USERNSG = LOGBUFF(16)
LOGERR = LOGBUFF(17)
36 a4 LOGDEV = LOGBUFF{18)
- - BSPARCE s LOGBUFF(19)
BUFUSED = LOGBUFF(20)
- RESOURCE = VSETNO = LOGBUFF(21)
- - R = DLOGBUFF(11)
INBUFREC = DLOGBUFF(12)
FSIZE s DLOGBUFF(13)
& 5 FSPACE’ s DLOGBUFF(14)
- - TRECS *  DLOGBUFF(15)
NANFSPACE = DLOGBUFF(186)
" - LASTERT = LOGBUFF(34)
- o EXTENT = LOGBUFF{35)
- - RESOURCE = DLOGBUFF(18)
- - UHERD e LOGBUFF (48)
FHERD = LOGBUFF(49)
48 TN USE HERD PIR &
49 FREE HERD PIR 61
G.01, 6.01.00
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User Logging Buffer

LOGID
The nane of the logging process.

SHITCH®
True if log file switch is pending. (Mot used - for future use).

NEWRUTO
True if the autonatic changelog option has been specified for the neu log
file. (Not used - for future use).

HENTYPE
If a suitch was requested, this will be the type of the new logging file
(-1 = no suitch pending) (Wot used - for future use).

RUTO
True if the automatic changeleg option was specified for the current log
file. (Mot used - for future use).

LOGTYPE
The type of destination file for the logging process.
SC =0
TRPE =1
$DISC = 2
CTRPE = 3
B8DST
The data segnent number of this table.
LOGPIN

This is the PCB number for the logging process (PIN*PCBSIZE).

NUMUSER
The nunber of users currently accessing the logging file.

NAXUSER’
The maxinunm nunber of users allowed to access the logging file.

USERKO

The next sequential nunber to be assigned users accessing the system. It
will get increrented for every unique OPERLOG - used as the log # in the log-
ging record fornat,

SLPCT
The nurber of users currently uaiting for activation by the logging process.

STRTE

The state of the user logging process.
INACTIVE =0
ACTIVE =1

nsG

Rn internal nessage word used to indicate an error or operator request.
6 - Continue processing, all is fine.
2 - Suspend - error reading buffer file or uriting to serial file
3 - Stop - set uhen issue :L0G logid,STOP or when an EOF condition is
found on the disc log file.

6.01.00
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LOGHSG
R nessages fron the logging process.
6 - Continue processing, all is fine.
15 - EOF - if there are no nore extents available to be
allocated.
12 - Disc space - could not allocate the new extent because
no space left in the group.
9 - Urite error - error occurred while uriting to log file

USERNSG
A negsages fron the user process.
6 - Continue processing, all is fine.
12 - Disc space - user process needs another extent allocated
for disc logging.

LOGERR
Last error found. Rfter changelog:
4N - File Systen error nunber encountered
¢ - No error
-1 - Neu disc log file uas not enpty
-2 - Neu disc log file did not have file code LOG
-3 - Neuw disc file is too smail
(Mot used - for future use).

LOGDEV
The logical device number of the current extent of the disc log file or the
disc buffer file (buffer file has only 1 extent).

BSPRCE

The anount of space, in records, that are currently available to the users.
On the last block of the last extent, one record will be saved by the logging
process so that the proper close information can be posted to the file -
either the trailer record (if the log logging process is stopped) or the
change’to’neu record because of an EOF condition (and the AUTO option had
been specified).

BUFUSED

The nunber of records currently in the buffer. On all extents, except the
last extent BUFSPACE+BUFUSED = 32 (nunber of records in a conplete block).
Houever, on the last block of the last extent this will NOT be true since one
record is always held in reserve by the logging process.

YSETNO
This shous the order in the log file “set" of the currently opened log file.
{Not used - for future use),

LOGADDR
The disc address of the current extent of the disc log file. If it's a
serial file, this is the disc address of the disc buffer for the file.

INBUFREC
The record number of the next block to be uritten to the logging destination
file or the disc logging buffer for serial files. (Used as an offset into
the :u)rrent extent for the writes - since each record is one sector in
length).

User Logging Buffer

FSIZE

The current extent size of the logging destination file or disc logging buff-
er file for serial destination files. (on the last extent this will be the
last extent size minus 1).

FSPACE’

The space in records that remains in the current extent of the disc logging
destination file or disc buffer for tape destination files. (On the last ex-
tent of the disc log file, this is the amount of space minus 1).

TRECS
The total nunber of records uritten to the logging destination file (includ-
ing those records currently in the buffer).

HRXFSPARCE
The total file size, in records, ninus 1. (Need that last record te post
close infornation).

LASTEXT”
The extent nunber of the final extent in the disc logging file or disc buffer
file.

EXTENT
The current extent nunber of the disc logging File or disc logging buffer.

RESOURCE

Used for resource management (i.e. locking the LOGBUFF). Fornat is
RESOURCE + O = Ouner PCB nunber
RESOURCE + 1 = Head of inpeded queue PCE number
RESOURCE + 2 = Tail of impeded gueue PCB number

RESOURCE + 3 = Queue length

UHERD
R table relative pointer to the first entry into the logging data segnent.
(-1 = no entries currently in use)

FHERD
R table relative pointer to the first free entry in the logging data segment.
(-1 = no free entries)

User Logging Buffer

TYPICAL LOGBUFF ENTRY

X
0 0
B USER -

- NAME -

4 4
- GROUP -

- NAME -

3 10
_ RCCOUNT ~
n NANE _

12 [~ USERPB K | 14
13 |~ OPENLOG CODNT | 15
14 |7 WAIT STATE | 16
15 |~ ERROR CODE | 17
16 |~ LOG WOWBER 2
17 TSUBSYSTEM CODE | 21
18 |~ totAaL 22
- RECORDS -

23 FRUD EKTRY PTR 27
2 “BKURD ENTRY PIR | 30

6.01.00
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Usar Logging Buffer

BINDEX ®  BYTE INOEX TO CURRENT ENTRY
INDER =  UWORD INDEX TO CURRENT ENTRY
DINDEX ®  DOUBLE INDER TO CURRENT ENTRY

USER .

GROUP = BINDEXsS
ACCT = BINDEXs1E
IN = INDEX#12
OPENCNT »  INDEX+13
NSTRTE = INDEX+13
ERROR = INDEX#S
LGNUR = INDEX+16
SCODE & INDER+17
RECS ®  DINDEN+9

NENTRY = INDEX+2d
PENTRY s INDEX+24

USER
The nane of the user uho opened the logging file through this entry.

GROUP
The group of the user uho opened the logging file.

RCCT
The account of the user uho opened the logging file.

UPIN
The PCB nunber of the user process (PIN * PCBSIZE).

BPENCNT
Counter of how nany tines this user called OPENLOG. (Incremented for every
OPENLOG, decremented for every CLOSELOG). (Not used - for future use).

USTATE

The uait status of the users process.
INGCTIVE =0
ACTIVE = t

ERROR
Used to hold error information for this user.
-é = go roon in disc (or disc buffer) and HOMRIT.
= 0.K.

LGRUN
The logging nunber assigned to the user. (Fron USERNO in global area to be
used as log # in the log record).

SCODE

Tha subsysten code for the caller. This applies only to privileged callers.

RECS
The nunber of records writtan by this user,

Usar Logging Buffer

NEXTRY
R table reletive pointer to tha next entry in the logging data segnent. (-1 &
this is the last entry)

PENTRY
R table relative pointer to the previous entry in the logging data segnent,
(=1 » this is the first entry)

6.01.00 6.01.00
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Logging Identifier Table Logging Identifier Table
User Looqing Jdentifiar Table Typical Entry
ENTRY SIZE = #33 words
DST 41 L] X
0 ¢
T LOGGING -
Table containing an entry for each potential logging process. Entries are
added via :GETLOG and released via :RELLOG. IDENTIFIER
Entry %0
L} x 4 4
T 1o "~ -
i | _ PRSSKORD _
1 FillX WORBER OF ENTRIES| 1
2 2 - ”
3 3 L] 10
4 TNRY SIEE | 4 N FILE °
- e -
£ . % - -
12 14
ENTRIES N FILE ”
RENTRIES = LIDTAB(1) LOCK WORD -
ENTRYSIZE . LIDTAB(4) - -
MENTRIES
The naxinum nunber of entries in the table. {i.e. maxinum nunber of user log- 16 20
ging processes. 1 entry for avery process - activated or not). - FLLE _
ENTRYSIZE - _
The size of each entry in the table. GROUP
20 24
- FILE -
- RCCOUNT N
2 2
6.01.00 6.01.00
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Logging Identifier Table

Typical Entry (Cont.)

= USER’S -
B NANE -
28 £}
T USER’S -
~  ACCOUNT -
2 | eTweE | 40
BYTE ENTRIES
i10 = BLIDTAB
PH = BLIDTAB(3)
FNAME’ =  BLIDTAB(16)
w = BLIDTAB(24)
FGROUP =  BLIDTAB(32)
FRCCT =  BLIDTAB(40)
UNAME =  BLIDTAB(48)
URCCT = BLIDTAB(56)
HORD ENTRIES
VP = LIDTRB(32)

LID
The logging identifier name. This is a maxinum of eight characters long.

PU

The pass word for the logging identifier. This is a naximun of eight charac-
ters long.

The following is the fully qualified file name of the current log file.
FNANE®

The nane of the destination file.

U]
The lock word on the destination file if the file is on disc.

{ogging Identifier Table

The group that the file resides in.

FRCCT
The account that the destination file resides in.

UNANE
The nane of the user who created the logging identifier.

URCCT

The account of the user who created the logging identifier.

TP
The status of the entry. -

= null entry

= disc logging file

= tape logging file

= gerial disc logging file

= cartridge tape logging file

WR - O

FGROUP
6.01.00 6.01.00
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User Logging Record Formats User Logging Record Fornats
Logaing Record Format TRAILER RECORD (STOP)
RECORD SIZE = 128 words 0 2 3 4 6 ? 1 127
USER ARER = 119 words I | |
| T I ]
| recﬂ{cksunlcode Itine date{ logid { :
LOG RECORD AT OPENLOG
NULL RECORD
0 2 3 4 6 7 11 12 4 25 127
[ 2 3 4 6 7 127
T ] T 1 [T I |
| reck|cksun|code |tine|date| logid|log#| creator|pch | | T 7 |
| I— N | | 1 | | | rech|cksun|code |time|date] |
1 Il |
USER OR SUBSYSTEN/CONTINURTION LOG RECORD {fron WRITELOG)
BEGIN TRANSACTION MARKER
0 2 3 4 6 7 8 9 127
0 2 3 4 6 7 g 9 127
| T T 1T 1 177 |
| reck|cksun|code |[tine|date|logk}len| user area | { [ I | ] ] [ |
| JRUURNG RSN SR I N I | | | reck|cksun|code ItimIdate{logﬂ:lenl user area i
LOG RECORD AT CLOSELOG
END TRANSACTION MARKER
] 2 3 4 6 7 1 12 3 25 127
0 2 3 4 6 7 38 9 127

| T T T 1 T 1 T
! recé | cksun | code Itine{date! logid|logh| creator|pcb I |
11 |

CRASH NARKER
0 2 3 4 6 7 127

| I T T T 1
l recl‘}cksunl code Etine {datel |
| |

HEADER RECORD (START/RESTART)
] 2 3 4 6 7 1 127

| I T 1 [ |
: mcﬂlcksun:code |tine|date| logid | |
1| |

6.01.00
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| I T T 1T 1 T1
} rec#}cksun}code {tineIdate}lag’:len} user area

CODE DEFINITION

CODE. (8:8) =
1 Open log record

User/subsysten record (uritelog)

Close log record

Header record

Trailer record

Restart record

Continuation of a user or subsysten record

Crash narker

End transaction record

1 Begin transaction record
SPACE  HULL record

—~ oW W




User Logging Record Fornate

OATA FIELDS OF LOG RECORDS

RECH ) DOUBLE INTEGER

CKR3UN a INTEGER

CODE s INTEGEI

TINE . %fnn intringic CLOCK)
DRTE ® INT!GER fron intringic CALENOAR)
LOGID L]

LoGk . IIITEGER

LEN s INTEGER

USERRRER = RSCIT

CRERTOR = RSCII

PCB ] INTEGER

NOTE:

1. The checksun algorithn uses the exclusive or (XOR) function against a base
of negative one.

2. Wull record is used for filler.

3. The code word of the logging record can contain a subsysten code defined
by the user in the first half of the word (0:8). User logging allous
zdvmyd users to pass this code in the index parameter of the Openlog
ntrinsic.

4. The "len" field uill contain the entire length of the dats in the transac-
tion (i.e. the length passed to WRITELOG, BEGINLOG, ENDLOG). If a continua-
tion record is part of the transaction, it will also contain the entire
length of the data. For exsmple, a length of 140 uas passed to the intrinsic.
The “len" field of the first record ux 1 be 140, the “"len" field of its con-
tinuation record will also be 140 - thwgh the actual snount of data
found in the first record will be 119 and the data found in the continuation
record uill be 21.

(Positive length = # uords, negative length = W bytes)

6.01.00
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Neasurenent Information Table

HERSINFOTRE DST = 89 (X 73)

0 | LDEV & OF MERSIO | MEASLDEV
t | MEASIO PLRBEL | NERSPLRB
2 | NEASIO DST & | MERSDSTN
Reserved 3 | |
for HERSIO
control 4 | |
51 I
6| |
b 71 |
10 ] |
11 | |
121 |
Reserved
for 13 |
parfornance
tuning 14 | |
paraneters
15 | |
16 | |
17 1 |
20 | GLOBAL STATISTICS X0S NUMBER | NERSSTATX-
] | DSNUn
21 | PROCESS STATISTICS XDS BAKK | MERSPROC-
| | DSBANK
22 | PROCESS STATISTICS XDS BASE | MERSPROC-
| | XDSBRSE
23 | PROCESS STATISTICS KDS NUMBER | MEASPROC-
| XDSKUR

24 ]  CLASS 14 STATISTICS X05 BANK

25 |  CLASS 14 STATISTICS ¥DS BASE

6.01.00
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Neasurenent Information Table

MERSINFOTAB {Cont.)

26 |  CLASS 14 STATISTICS XOS WM. |
27 | CLASS 13 STAVISTICS XDS BANK |
% |  CLASS 13 STATISTICS X0S BASE |
31§ CLASS 13 STATISTICS X0S WM. |
32|  CLASS 12 STATISTICS ¥0S BANK |
33|  CLASS 12 STATISTICS XDS BASE
34|  CLASS 12 STATISTICS XOS WUM.
35 |  CLASS 11 STATISTICS XOS BANK |
36 | CLASS 11 STATISTICS XDS BASE I
37 | CLASS 11 STATISTICS X0S M. |
4 |  CLASS 10 STATISTICS XS BARK |
41|  CLASS 10 STATISTICS XS BRSE |
42 | CLASS 10 STATISTICS X0S NUN. |
43| CLASS 09 STATISTICS XDS BAMK |
44 ] CLASS 09 SYATISTICS XDS BASE |
45 |  CLASS 09 STATISTICS XDS NUW. |

6.01.00
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Neasurenent Information Table

NERSINFOTAD (Cont, )

reserved . |

for
neasurenent . |

interface

50 |CLASS O ENABLED |CLASS 1 ENABLED
{COUNT |counr

51 | CLASS 2 EN.CHT. | CLASS 3 EN.CNT.

§2 | CLASS 4 EN.CNT. | CLRSS 5 EN.CHT.

§3 | CLASS 6 EN.CNT, | CLASS 7 EN.CNT.

54 | CLASS 8 EN.CNT. | CLRSS 9 EN.ONT,

55 | CLASS 10 EN.CNT.| CLASS 11 EN.CNT,

56 | CLASS 12 EN.CNT.| CLASS 13 EN.CNT,

1

| 57 | CLASS 14 EN.CNT.| CLASS 15 EM.CNT,

I 60 | |
| 61} |

reserved

for 62 | |

shared

clock 63 | 1

interface

user I 64 | |
} 65 | |
g 66 | |
| 671 I

6.01.00
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Neasurenent Information Table

NEASIKFOTAB (Cont.

| 10| FLAG iRl
shared 71 | #DSI |
clock 72 | %DS2 |
interface 73 | DCOUNT |
cells 74 | OLINIT 1
75 | TCOUNT i
% | TanIr |
77 DLABEL |
"";00 | MONITOR BUFFER INDEX | SMOKIDX
101 |  MERS BUFFER | MERSBUFG
102 | MERS BUFFER INDEX | MEASIDX
reserved 103 |  MEAS ENABLED FLAGS | NERSHSKO
E::f:t 104 | MERS ENABLED FLRGS | MEASMSK1
Logsing 105 | MEAS BUFFER BANK | MERSBUFBANK
106 | |
I 1
| |
16 | |
17 | |

M: Interrupt has nissed due to last interrupt handling.

A: Current interrupt handling active.

G.01.00
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Message Files

HRPTER 13  MESSAGE F

Nessage File Data Structures

This chapter contains the data structures necessary to support nessage files.
The first section details the message file’s version of the familiar file
systen data structure; ie, the file label, file centrol block, access control
block, etc..

The second section shous the tables used by the basic IPC mechanism which is
a set of internal, MPE procedures designed to support the "boundary condi-
tiens" of IPC files, For example, signaling a no wait reader that its record
has arrived. See the section’s introduction for a detailed description

File Structure

File Label/FCB Extent Map

End of file block Start of file block

Disc addr of extent 0

The EOF and SOF are examples only, meant to shou:

1) The start of file moves into the extent nap as records are read
2) The file can wrap around and, hence, cause the SOF to be greater than the
EOF.

When a file becones enpty the SOF and EGF are reset to the first block of ex-
tent zero.

fach extent is composed of a number of blocks. Extents all have the sane
nunber of blocks. Extent zero also contains space for the file label and
user labels in the exact same format as standard files. Starting uith block
zero, sufficient blocks are allocated to the file label/user labels to satis-
fy their space requirements.

Extents outside of the SOFfEOF range may not exist. They are deleted at
close tine when there are no nore writers accessing the file.

6.01.00
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Block Structure

First data record

Exact sane format as standard
variable length blocks.

Record deliniter (-1)

Enpty space (next record
would not fit)

Separating the data portion of the records from their header enables the
standard file system access procedures to read the records With ne knowledge
that they are nsg file records.

Record Fornat

| Nunber of bytes in record |

Length uord’s value does not include itself.

6.01.00
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Header Fornat

i Writer’s ID ! -1
1

C (0:1) - Set on if this was the last record written before
the systen crashed. This bit is set on by the
first open on the file after the crash.

LC (1:1)- Valid only for close headers. Set to one if this is
the last uriter to close the file.

Type(8:8)- 0 data
1 open
2 close

Nessage Rccess Control Block

Notes:
1. Words/fields that do not pertain to message files are left
blank.

2. This diagran shous the “combined" ACB as it appears to
the nessage access procedures (the procedures in IPC).
Thus it is a conmbination of the LACB and the PACB.

-5 | DST nunber of the PACB -5
-4 | PACB control block vector table address -4
-3 | DST nunber of the LRACS -3
-2 -2
-1
0 | Size of the ACB including buffers (words) [
1| File Hunber 1%
2 | File nane 2 *
T T Vo
6 | Foptions 6 *
7 | Roptions 7 0%
G.01.00
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Nessage Access Control Block (Cont.)

8 | Record size (bytes) 10 %
9 | Block size (uwords) 11 %
10 12
11 | Carriage control code (uriters) 13 %
12 | No Wait I/0 target 14 %
13 | Ho wait I/0 count 15
14 | Error code 16 *

15 | Transmission log (units same as last read/urite) | 17 *

16 | Total number of unread records (includes opens 20

17 | and closes) 21

18 | Block nurber of the file's tail (relative to the | 22

19 | start of file block) 23
20 | Logical record transfer count 24
3 =
22 | Physical block transfer count 26
sy T 2
24 | DST REL ADDR of Read Header kY
25 | DST REL RDDR of Write header 31
26 | FCB DST k3
27 | FCB vector table offset 33
28 | Share count ( number of LACBs ) k)
29 | Access class, status, etc. 35
X | Logical device nunber 36
31 |Mrt buf indx| | # buf -1 [ 37
32 | DST relative address of next read record 40
33 | Size of the buffer (words) 41

6.01.00

13- 4




Hessage Files

Nessage Files

Dessage Accass Control Block (Cont,) Heseace Rccess Control Block (Cont.)
34 | Spare 42
60 | Reserved for the stack marker fron file systen L]
35 | FMAVT index a b femmemmeinmneee ceeeenae
61 | intrinsice 75
36 | Murbar of read LACBs 44
37 | Type and disposition 45
- 64 | User's soft interrupt plabel 100%
38 | Rccess nask | Records per block 46
65 | Nunber of seconds to wait on boundary condition | 101%
39 [0 rdbuf | Wutbouf feriguinicld |s |f | 47
66 | OIEx|NdIVriBtiCls IC | Carriage control 102%
40 | Misc. nsg file flags %
67 | Reply Port (basic IPC port) 103%
41 | Mumber of free word in the current free record 51
68 | Mriter ID 104%
42 | Nunber of free récords 52
‘3 mmmemean 5 69 | Control block index for nowait writer record buf | 105%
70 | DST relative addr of nouwait writer record buffer | 106%
44 | Murber of nondata records in the file 54 -
——— e n 107%
45 §5
72 | No wait I/0 resultant error code 110%
46 | Spare 56
73 | No wait I/0 resultant transmission log "1
47 | %open records | % read requests 57
74 | urite wait gueue (basic IPC port) 112
48 | last read error | last write error 4]
75 | Read wait queve (basic IPC port) 113
49 | DST relative address of the next urite record 61
76 | Length of record in bytes 114
50 | Spare 62
77 | Head record’s record type (same values as header)| 115
§1 | Spare 63
52 | DST rel address of the PRCB 64
§3 | DST rel address of the LRCB 65
54 | DST relative address of the stack ACB 66
55 | Stack DST relative address of DB 67
56 | Target area’s DST number 0
57 | Reserved for calling paraneters Il
58 2
59 73
6.01.00
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Message Files Hessage Files
Nessage Access Control Block (Cont. lord Field Description
66 Accessor’s local flags.
78 | Head record’s uriter ID 116 (0:1) 0 1 - have not yet issued an FRERD/FURITE against
the file.
79 | Misc. flags | Record type 17 (1:1)  ex 1 - extended uait node.
{2:1) nd 1 - do not destroy the next record read.
80 | Size of record + count + header words 120 (3:1)  vr 1 - uriter has not yet uritten his first record
(ie., he is a virgin).
81 | Conpletor ID { Haiter ID 121 (4:1) bt 0 - transmission log should be expressed in words.
Y- " " w oo 1 " bytes.
82 | Local flags 122 (5:1) cls - Not currently used (reserved for group IPC
standard).
83 | Target OST nunber 123 (6:1) C  ~ Ho wait completion nessage is in LACB area.
(8:8) car ctl- carriage control character to be used for
8 | DST relative address of target area 124 the uriter’s record (a value of one indicates no
carriage control character).
85 | Length of target area 128
L File’s global flags.
86 | Waiter’s reply port, ¢ if using ACB compltn area | 126
(1:4) - nunber of read buffers
87 | Waiting process’s PIN 127 (5:4) - nunber of urite buffers
{9:1) er 1 - extended read
88 | Haiting process’s pin 1% (10:1) qu 1 - one or nore writers has been queved on the
89 | Haiter’s soft interrupt plabel 131 uait queve.
(11:1) n 1 - uait nsg is located in the ACB
90 | Resultant error code 132
(12:1) ¢ 1 - conpletion nsg is located in the ACB
91 | Resultant transnission log 133
{13:1) d 1 - the current urite buffer has dirty bit set
92 | DST rel address of first buffer 134
(14:1) 8 1 - the start of file is block zero
DST rel address of buffer tuo
(15:1) § 0 - the ACB buffers have not been filled

* yalue is private to a particular accessor.

G.01.00
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Hessage Files
BASTAT Definjtions

Octal Event Type Paraneter 1 Paraneter 2
Value

72/0 Read init # free rec

72/ Read compl (0:8) error, (8:8) ID  HKumber of records

72/2  Write init (0:8) ¥ rec, (3:8) ID  Number of free records
72/3  WUrite conpl (0:8) error, (8:8) ID  Kunber of free records
72/4 Control (0:8) error, (8:3) ID (0:4) func, (4:12) parn

72/5 EOF (0:8) error, (8:8) ID  Number of records
72/6 Open (0:8) error, (8:8) ID  Nunber of records
72/7 Close (8:8) #free, (8:3) ID  Number of records

72710 Initiation © {0:8) fix, (8:8) update
73/0  Put record (0:8) error, (8:8) ID (0:3) rec type,

(3:13) nunber of records
73/1  Delete rec (0:8) error, (8:8) ID (0:3) rec type

(3:13) number of records
73/2  Delete blk Start of file block #  End of file block #

Notes:

1. The aafbb notation in the "octal value” colunn denotes type/subtype. Type
is the actual MNSTAT event number. Subtype is (0]4) of parameter 0.

2. Several items can possibly exceed their fields, in that case the bits
beyond the field are lost. These items are number of records, nunber of free
records, start of file, and end of file.

6.01.00
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3. Paraneter word zero has a conron format for all the MNSTAT events.

Field Description
(0:4) Event’s subtype.
(4:2) File’s state

0 - enpty

1 - partially full
2 - only a fraction of a free record is left
3 - conpletely full

(6:1) Nonzero indicates that there is one or more
uaiting readers.

(7:1) Nonzero indicates that there is cne or more
Waiting uriters,

(11:1) Nonzero indicates that the urite has a carriage
control character.

(12:4) Flags local to the accessor.
(12:1) - the accessor has done no FRERDs/FURITEs
(13:1) - extended wait

:1) - nondestructive read
(15:1) - writer has not uritten any records

G.01.00
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File Systen Basic IPC Definitions

The objective of this set of uncallable procedures is to provide a simple ipe
nechanisn to support the ipc file access procedures. It enables one process
to send short, control nessages to another process.

General Behavior
FCPORTOPEN Procedure

The heart of this nechanisn is the port. R process desiring to receive nes-
sages uould first open (create) a port. This process is termed the "port
nanager.” When the port is created, a port nunber is returned tc the opener.
Since the port number value cannot be knoun in advance, potential senders
need sore method of obtaining the port number from the port manager.

Both the ports and the messages are contained in a single disc resident data
segnent, There can be a total of over thiry-five hundred open ports and out-
standing messages  Thus neither ports nor nessage blocks are scarce
resources.

FCPORTSEND Procedure

This procedure sends a O to 5 word message to a port. Optionally a tineout
value nay be specified which will limit the duration the message will remain
attached to the port. Expiration of the timeout causes the message to be
deleted fron the target port’s queue and placed on the sender’s reply port
{specified by the sender in the FCPORTSEND procedure call).

FCPORTRECEIVE

Reads and deletes the head nessage from a port. The sender’s return port
nurber is also given to the receiver, enabling hin to send a reply nessage.

FCPORTCLOSE

Denolishes the port.

IPC file’s use of this mechanisn

ALl open nessage files have tuo ports open for the file (read wait queue and
urite wait gueve), plus one port per accessor (reply port). Their use is
described in the follouing.

6.01.00
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Reader and uriter wait queues

When an empty nessage file is accessed by nore than one reader (share), then
there nust bz & way of having the readers’ FREADs satisfiad in the sane order
that they were issued. That is, there nust be queue of uaiting readers. The
ipc access procedures accomplish this by dedicating a basic ipc port as a
“read wait queue." Whenever a reader’s request is stalled because the file
is empty, a nessage is sent to the read Wait queue. Subsequent FRERDs by
other processes Will queue up behind the first reader in a FIFQ manner. ARn
FURITE will take the first entry fron the uait queue and send a “read nay be
done" nessage to the reader’s reply port.

In a like nanner nmultiple uriters will queue on the write wait queue when the
file is full.

Conpletion notification for nowait I/0

The IOWAIT intringic waits for a message to be sent to the reply port {s) of
the specified user files.

Tineouts

When an accessor encounters a boundary condition (ex, a reader accesses an
enpty file), it may specify that the condition must be satisfied in x seconds
(FCONTROL 4). To this end the ipc access procedures merely issue the
FCPORTSEND to the wait queue with the user’s tineout value specified. The
tineout will tear the nessage from the uait queue and place it on the acces-
sor’s reply port.

6.01.00
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fessage Files

Eort Data $tructurgs

Port Data Segnent

Systen DB extension [Port DST #| =-eeaa-
+ X100

Port data segnent | Global area

flessage Files
Port Musber

D1 2345¢6 789 1011213141516
o o e e o b o L e S e o P e

{Port index | Port dats segnent relative addr/8 {

Port index Index into the port DST nurber array

Port DST Nunber Rrray
Located in Systen DB Extension Area,

Renainder is
conposed of 64 | Portdata segnent nunber 64
“block size”
chunks. 65 | Reserved for a second port segment 65
The chunks are a combination of free entries, ports, nessage queve
entries, and tiner list entries.
Port Hith Tuo Outstanding Messages
|
| Port
1
6.01.00 6.01.00
18- 13 18- 14
Nessage Files Nessage Files
Port Data Segnent Global frea Port

0 | Data segnent nunber of this port data segnent 0
1| Block size in words 1
2 | Total nuber of blocks 2
3 | MNaxinun nunber of blocks 3
4 | Current nunber of free blocks 4
5 | Nunber of open ports 5
6 | Head of free list 6
7| Tail of free list 7
10 | Head of impeded process list 8
11 | Tail of impeded process list 9
12 | Head of tineout thread (TQE address) 10
13 | TRLX of timeout "
14 | Value returned by TINER intrinsic when 12
15 | Timeout was initiated. 13
16 | Head of port list (in units of port nurbers). 14
17 | Mot used. 15
6.01,00

13- 15

0123456789 10112131415
ot o e by i Lo T B K B B B B S

0 | Head ME address

1] Tail NGE address I 1
2 1E| W | MNext port nunber in port list thread] 2
3 |1 |Subtype}Port Pin nunber [ ]
4 | Soft interrupt paraneter one |4
§ | MNumber of MQEs in the port’s queue Is
6 | Hunber of sends to this port I 6
7 | Soft interrupt plabel V7
8 | PIN of port's ouner i 10

101112 13 {4 15 |6 17 18 [9 |t0}11]12]13}14]15)
E Enable uake up bit

0 - Do not auaken the process

1 - Ruaken the process

W type Action to be taken on an enabled port when a message is
received.

0 - Ruaken the process on a nessage wait bit.
1 - Generate user software interrupt
2 - Generate systen softuare interrupt

I Interrupt node.

Subtype Soft interrupt subtype

6.01.00
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Hessage Files

Message Queue Entry (MQE)

0

346567 89 10111213141516

0]

Next MQE entry; if last, {port addr) LOR7 |0

11

Port nurber of return port |1

2 {Tine List Entry (TLE),0=no timeout,-iztined out| 2

3| Paraneter zero 13
4 | Paraneter one 14
§ | Paraneter tuo |s
6 | Paraneter three |6
7 | Paraneter four |7

101112 13[4 15 16 |7 I8 19 110]11]12]13]14]15]|

Timer entry definitions - 0 - no tineout

1 - tineout expired
2 - TLE address for a pending tireout

Eile Systenm M Fi
Kait Message
parrd
¢ - WRITER ID
1 - LOCAL FLAGS {differ with each accessor)

2 -
3 -
4 -

(0:1) - accessor just opened file

(1:1) - uill uait on boundary condition if no symbiotic process
(3:1) - uriter has not uritten a record

(4:1) - transnission log in bytes

(8:1) - carriage control code

DST# of data buffer

Rddress of data buffer (DST relative)

Length of data buffer in bytes

Conpletion Message

0 -
1 -

Resultant error code
Resultant transnission log in bytes

6.01.00
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Tiner List Entry (TIF)

01 23465¢6 7839 101112131415
B o et S B e B S e B e

Next TLE (sorted in incr time val), 0 if last| O

1| Preceding TLE entry (0 if first entry)

11

2 | Number of nilliseconds the timeout value 12
3| of this TLE is beyond the previous TLE. |3
4 | Rddress of the affected MQE |4
5 | Address of the MQE's port 15
6 | Value of TINER when this timeout expires (]
7 1 (nilliseconds) 17
fo 11 12 13 18 {5 16 17 18 [9 [10]11]12[13]14[15}
NNSTAT Definitions
Octal Event Type Parameter 0  Paraveter 1 Parameter 2
Value
62 Open Port number  Port DST mum  Flags parameter
63 Receive Port number  MQE address  Return port
conpletion 15:1 Haitspe
64 Send Port number  MQE address  Return port
15:1 @ type
65 Change Port nunber 0 = enable Head MQE
status 1 = disable  address
66 fAbort Port nunber  Paraneter Return port
zero
67 {lose Port nunber  Port DST # open
ports left
Y Expand Port DST nun  # expand blks Total #
blocks
" Tineout Port nun MQE address  Return port
expired
6.01.00
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Menory Resident Message Facility

CHAPTER 13 HPE MEMORY RESIDENT MESSAGE FACILITY
Overvieu of Facility

The merory resident nmessage facility of MPE V addresses the need for an effi-
cient, sinple, and uniforn nethod for systen code to send short status-type
nessages 1o processes.

€ach process is created with a "port" in the message harbor table (DST %71)
which supports a set of message subqueues uhich are private to that process.
There is a naximun of four subqueues per port in the initial implementation.
This linit can be easily extended when new subqueues are required.

fAny systen code, even code running on the ICS, can send a nessage to any sub-
queue of any process. The destination process’ PIN must be known, any a
priori conventions on subgueue number and message fornats must be es-
tablished. The caller of SENDNSG nay optionally specify that the destination
process be awakended fron a message wait.

Message can be any length up to the configured maximum, Message length is
specified in the call to SENDMSG and RECEIVEMSG. In the initial implementa-
tion, messages are linited to & words in length with 4 words available for
data. This maxinum can easily be increased if the need arises.

By calling PORTSTATUS, a process rmay at any tine determine wuhether a
specified subgueue is non-enpty or obtain the subgueue nunber of the nost ur-
gent non-enpty subqueue (louest numbered one).

By calling RECEIVEMSG, a process may receive the message at the head of the
specified subqueue. This receive is optionally non-destructive.

R process can uait on a message Wait, or on a conbination of message wait and
other wait types.

Message Intrinsics

SENDNSG
Procedure SENDHSG(Destpin, Subqueue, Msglength, Flags);
Value Destpin, Subgueue, NMsglength, Flags;
Integer Destpin, Subgueue, Msglength;
Logical Flags;

Option Privileged, Uncailable;

Destpin, Subgueue, and Msglength have to be within range or a System Failure
622 will occur.

The caller of SENDNMSG stacks the nessage contents before calling the proce-
dure, SENDNSG expects the first nsg uord to be at Q-7-fsglength, and the
last msg word at Q-8. The nmessage contents at Q-8 to Q-A-Msglength are
deleted fron the top of stack by the exit fron SERDHSG to the caller.

6.01.00
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Flags.(1:1) = 1 =z> Wake-up destination process from a message uait.

Return CC = CCG if process was already awake else CC = CCE.

PORTSTATUS
Logical Procedure PORTSTATUS(Subqueue);
Value Subqueue;

Integer Subqueue;
Option Privileged, Uncallable;

When supplied a valid subqueue number, PORTSTRTUS returns a true value if the
subqueue is non-empty and a false value if the subgueue is empty.

When passed a -1 a subqueue paraneter, PORTSTATUS returns the subqueue nunber
of the process’ most urgent non-enpty subqueue (the snaller the nunber, the
more urgent the subqueue).

If all subqueues are empty, PORTSTATUS returns CC - CCE. If at least one
subqueue is non-empty, PORTSTATUS returns CC = CCG.

RECEIVEMSG

Procedure RECEIVENSG(Subqueue, Msglength, Flags);
Value Subqueue, Msglength, Flags;
Integer Subqueue, Msglength;
Logical Flags;
Option Privileged, Uncallable;

Subgueue and Msglength has better be uithin range or a System Failure 622
will occur.

The caller of RECEIVEMSG does an RSSEMBLE(RDDS fsglength) to make space for
the nessage contents. RECEIVEMSG stores the nessage contents into Q-8,
Q-9,...,Q-7-Nsglength. Q-7-Msglength contains the first word of the nessage.

Flag;.(on) ==> do not release nessage from head of subqueue (non destructive
read).

Return CC = CCG if all subqueues were empty, else CC = CCE.
1ol 11 2| 3 4l 5] 8f

PO PSS S Sy

1LS| L] DATA | LS = Subqueue or Link
B + L = Length (2-6)
6.01.00
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Supporting Data Structures
Hessage Harbor Table [DST #57 (X71

0 | DST Index Number (X71) {
1] Data Segment Size |
2 | Reserved i
3 | MNaxinun nunber of PINS + 1 |
4 | Maxinun Msg Size (6) |
5| Reserved |
6 | Message Pool Head Pointer |
7 | fessage Pool Tail Pointer |
8 | RAvailable Msg Frames Count |
9 | Head of impeded queue |
10 i Tail of impeded queue |
1 i Reserved |

| |
i3 | Ports {16 uords each)

i i
| (8 for header + 2 link words |
| for each of 5 subqueues) |

| ftessages (6 words each) |
| (2 for header + 4 for data) |

6.01.00
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MHSTRTS Events

WISTRTS Events

CHAPTER 20 MMSTATS EVENTS DISK TRAFFIC 98 142 (-) * SWAPIN 3 010
FCHECK 24 112 (=) * SYSPINS 224 340 (-)
FCLOSE 81 121 (-) * SYSPINS 225 341 (-)
HHSTRTS Catalog Index FCONTROL 71 107 (=) * SYSPINS 226 342 (-)
FETCHSEG 4 004 *  SYSPINS 227 343 (-)
FGETINFO 75 113 (<) * TERMLOGOFF 235 353 (-)
EVENT NAME EVENT NO. EVENT NRNE EVENT NO. FIND_DE 18 022 *
DEC. % DEC. % FLOCK 78 116 (-) * TERMLOGON 234 352 (-)
FOPEN/(DR}) 60 74 (-) * TERMRERD 230 346 (-)
FOPEN/(DR) 61 075 (-) * TERMURITE 232 350 (-)
FPOINT 20 106 (-) * UN_MAP_RG 88 130
ALCSTBLK 20 024 {-) * FREAD 62 076 (-)
RLLOCHEN 12 014 *  FREADDIR 64 100 (-)
BINRERD 233 351 (-) * FREADLABEL 76 114 (-)
BRERK 237 385 (-) * FREADSEEK 68 104 (-)
C_ABSENT 139 213 *
CABORTIO 142 216 % FRENANME 80 120 ()
CACHENOV 14 016 *
CCLOSE 6 222 *  FSETMODE 72 110 ()
CCLOSETRACEFILE 154 232 *  FSPACE §9 105 (-)
CCONTROL 152 2% * FUNLOCK 79 147 (=)
COT_ATT 86 126 *
CGARBAGE 7 007 *  FUPDATE 66 102 (-)
CONFIG-INFO 221 335 (-} * FURITE 63 077 (-)
CONFIG-INFO 222 336 (-) * FHRITEDIR 65 101 (-)
CONFIG-INFO 223 337 {-) * FURITELRBEL 77 115 (-)
COPEN 140 214 *  GIPINTERRUPT 192 300
* GET_COT 15 017
COPENTRRCEFILE 153 231 *  T0BUFTRAP 125 175
CPOLLIST 155 233 % 1/0 COMPLETION 111 157 (=)
*  INITIATE 84 124
CRERD 147 223 * TOWAIT 67 103 (-)
*  LINK_REG 89 13t
CRERD1 147 240 * MAKEOC 1 001
% nAp_pOH 87 127
CSDRIVER 150 226 *  HMONINIT 228 344 (-)
CSIONRIT 144 220 * MONGFF 229 345 (-)
CURITE 149 225 * PROCESS COMPLETE 211 323 (-)
DC1DC2RCK 231 347 (-) * QOMSEG o 00
* QUE_LDR 16 020
DEALLOCH 13 015 * QUIESCE 40 050
DEALCSTBLK 21 025 (-) * RELRESOURCES 23 027 (-)
*  REQCACHE % 132
DISKBUGCATCHER 200 310 *  SEGIOINIT 5 005
*  SIODM-ENTRY 194 302
DISKBUGCRTCHER 201 3N * SI0DM 195 303
DISKERROR 100 144 (-) * SIODONE 6 006
*  SOFT’DERTH 120 170
DISKERROR 101 145 {-) * SPECCHAR 236 354 (-)
DISKINTRPT 191 277 *  SPECIRLRQ 2 002
DQUE_LDR 17 021 *
*  SPECREAD 238 356 (-)
* START I/0 193 301
% STRATEGY 83 123
G.01.00 6.01.00
20- 1 20-2
MMSTATS Events HNSTATS Events
WNSTAT CATALOG INDEX NMSTAT Event Group O (fMemory Management Events)
EVENT DESCRIPTION PRGE Event 0
GROUP OF GROUP NO.
---------------------- EVENT NAME: QONSEG
DESCRIPTION: ABSENCE TRAP ON CODE/ORTR SEGHENT
) NEMORY MANAGER 20-1 CALLING NODULE: KERNELC
CRLLING PROCEDURE(S): QUEUEONSEGMENT
1 MEMORY MANAGER/CACHING 20-3
PARAMETER DESCRIPTION
2 HENORY MANAGER -0 | eemseseemeee—meeceeae
4 SCHEDULING 20-13 P1,P2 = Segnent Identifier
[ FILESYS 20-16 P1.(0:4) = Segnent type field
0 => Data Segrent
7 FILESYS 20-25 1 => SL Segrent
2 => Progran Segnent
8 FILESYS/CACHING 20-30 3 => Cache Donain
9 DISC I/0 TRANSFER/CACHING 20-31 P1.(4:12) = Progran index into CSTBLK (type 2 only)
10 DISC ERRORS 20-32 P2 = Segrent Nunber
1 SIo 20-33 P3 = SLL Pointer (SLL table relative)
12 OISC SPACE 20-34 P4 = STATUS {in stack marker) of calling (trapping) segnent
13 DISC CACHING 20-51 P5,P6 - Unused.
14 £3/3000 20-36
15 CS/3000 20-40
16 €5/3000 20-43
19 DISC CONTROLLER INTRPT 20-94
20 PRIVATE VOLUMES 20-47
2t PROCESS CREATION AND TERMINATION 20-48
22 MONITOR CONFIG INFORMATION 20-49
23 TERNINAL 170 20-53

6.01.00
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MISTATS Evants

Evant 1

EVENT NRRE:
DESCRIPTION: MKE SEGHENT RN OVERLAY CANDIDATE - RELERSE SEGHENT
TO THE POOL OF AVRAILABLE SPACE

CALLING NODULE: KERNELC
CALLING PROCEDURE: MRKEOC

PARANETER DESCRIPTION

P1,P2 = Segnant Identifier
P1,(0:4) = ent field
3'3" -> ata Segnent
=> SL Segnent
2 »> Progran Segsent
3 »> Cache Domain
P1,(4:12) = Progran index into CSTELK (type 2 only)
P2 = Segrant Nusber
P3 = Bank of region
P4 = Rddress of region

P5,P6 - Unused.

6.01.00
0-5

WUSTATS Events

Evant 2

EVENT NANE: SPECIALRY
DESCRIPYION: REQUEST OF SEGMENT EXPANSION/CONTRACTION, UNLOCK,
UNFREEZE, IDUNFREEZE, LOCK, IOFREEZE, FREEZE

CALLING MODULE: KERWELC, KERWELD, ININ

CALLING PROCEDURES: UNLDCKSEG', IOFREEZE’, mcus:on:uv ~(KERNELL)
DUSIZE, ZSIZE, GETPHSES, ALTDSEGSIZE,
RLTPRFILESIZE ~{KERNELD)
STRCKOVERF LOW -(mw)

PARANETER DESCRIPTION

P1,P2 = Segrant Identifier

P1,(0:4) = Stsmﬂt> p: field R
»> Data Segnen
; ®) gL hyms\:s
0 ran Segnent
I ® Eﬁu Donain

P1.(4:12) = Progran index into CSTBLK (type 2 only)
P2 = Segnent Nunber

P3 = (0:1) =1 > Raquest is through FETCHSEGNENT

(types 0,1,2
.(12:4)  Type of nqunt

= O=> IOFREEZE

= 1s> FREEZE

= 2e> LOCK

= 3> TOUNFREEZE

= 4s> UNFREEZE

= 55> UNLOCK

= 6> DLSIZE EXPANSION

= 7=> DLSIZE CONTRACTION

=

ON
= 12=> X0S CONTRACTION
= 13=> ZSIZE EXPANSION
= 14=> ZSIZE CONTRRCTION
= 15> STACKOVERFLOM

P4 = For types (P3.({12:4))
=0,2,3,5 => P4.(8:8) = LOCK OR TOFREEZE COUNT
= 1,4 => P4.(0:8) = FREEZE COUNT
= 6-15 => REQUESTED SIZE OF ARER IN UORDS

P5,P6 - Unused.

6.01.00
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fvent 4

EVENT NRME: FETCHSEG
DESCRIPTION: SEGMEHWT REQUEST (FOR I/C SYSTEM OR PROCESS)

CALLING MODULE: KERNELC
CALLING PROCEDURE: FETCHSEGRENT

PARAMETER DESCRIPTION

P1,P2 = Segnent Identifier

P1.(0:3) Segnent type field
> Data Segnent
1 > SL Segrent
2 > Progran Segmnt
=>

nonon

3 Cache Donain
P1.{4:12) = Progran index into CSTBLX {type 2 only)
P2 = Segnent Nunber
P3 = Requester ID
.{0:1) = 1 => 1/0 Systen request
{1:15) = Ldev #

.{0:1) = 0 => Process request
.(1:15) = Pin # of requesting process

=> JOFREEZE REQUEST

=> BLOCKED LOCK REQUEST
=> LOCK REQUEST

=> FREEZE REQUEST

I
sz

P4= .(13:3)= 0 => Segnent already present

1 => Segrent is Recover Overlay Candidate

2 => Segrent already on its uay in for soneone
(Segnent In flotion In)

3 => Segrent not present -- nust fetch

(Full fetch)
PS5,P6 - Unused.

6.01.00
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Event 5

EVENT NAME: SEGIO0
DESCRIPTION: MEMORY MANRGEMENT RERD/URITE OF SEGMENT FRONW/TO
DISC QUEUED

CALLING MODULE: KERNELL
CALLING PROCEDURES: PROCESSINITNSG, STRARTSEGWRITE

PARANETER DESCRIPTION

P1,P2 = Segnent Identifier

P1.(0:4) = Segnent type field

=> Data Segnent
=> SL Segnent

=> Progran Segnent
=> Cache Domain

P1.(4:12) = Progran index into CSTBLK (type 2 only)

@R - O

P2 = Segnent Nunber
P3 = Disc Request Index - (DRQ Table relative)
= .(0:1) =1 => URITE STARY
=0 => RERD START
1:15)= Ldev ¥

P5,P6 - Unused.




NMSTATS Events

Event 6

EVENT NAME: SIODONE
DESCRIPTION: MEMORY MANRGEMENT SEGMENT REARD/WRITE FROM/TQ DISC
COMPLETE

CALLING MODULE: KERNELC
CALLING PROCEDURES: SEGRERDCOMPLETOR, SEGURITECOMPLETOR

PRRAMETER DESCRIPTION

P1,P2 = Segment Identifier

£1.(0:4) = Segnent type field

=> Data Segment

=> SL Segnent

=> Progran Segment
=> Cache Donain

[RY.NREp_Y

£1.(4:12) = Progran index into CSTBLK (type 2 only)

13 = Segnent Number
P3 = Disc Request Index (DRQ Table relative)
P4 = ,(0:1) = 1 => Write conplete

=0 => Read conplete
P5,P6 - Unused.

Event 7 (%7)

EVENT HAME: CGRRBAGE
EVENT DESCRIPTION: GARBAGE COLLECTION HAS JUST TAKEN PLACE

CALLING MODULE: KERNELC
CALLING PROCEDURE: COLLECTGARBAGE

PARANETER DESCRIPTION

P1 = BANK OF SOURCE JUST MOVED FROM

P2 = RDOR OF SOURCE JUST MOVED FRoN

P3 = MOVEPAGECKNT, NUMBER OF PRAGES JUST MOVED FROM
P4,P5,P6 - Unused.

G.01.00
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Event 8 (X10)
EVENT NAME: SWARPIN
DESCRIPTION: SWRP IN R PROCESS

CALLING MODULE: KERNELC
CALLING PROCEOURE: SWAPIN

PRRANETER DESCRIPTIOR

P1 = PIN OF PROCESS BEING SWAPPED IN

P2 = .(0:1) = 0 => BEING SURP
= 1 => END SWRP
.(1:1) = 0 => NORMAL (PARTIAL SWAP OK)
= 1 => SWAP REQUIRED
.{12:4)= 0 => PROCESS SWAPIN COMPLETE
2 => NO ROOM, HARD REQ MAY SUCCEED
3 => HO ROOM, HARD REQ FAILED
4 => SHHPIN STOPPED - MORE URGENT ACTIVITY
8 => NO LOCK SPACE
P3 = HARDREQUEST = TRUE => HARD REOUEST ON SURPIN
FALSE=> NORMA
P4,P5,P6 - Unused.
6.01.00
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NMSTAT Event Group 1 (Menory Manager

Event 12 (X14)

EVENT NANE: ALLOCHER
DESCRIPTION: FOUND R HOLE FOR A SEGMERT REPLACEMENT REQUEST

CALLING MODULE: KERNELC
CALLING PROCEDURE: RESERVEREGION

PARAMETER DESCRIPTION
REQUESTED SIZE IN PRAGES

= BANK OF SELECTED REGION

= ADDRESS OF SELECTED REGION
,P5,P6 - Unused.

P2
P3
P4

Event 13 (X15)
EVENT NANE: DEALLOCH
DESCRIPTION: RELEASE REGION OF NEMORY TO RVRILRBLE STATUS

CALLING MODULE: KERKELC
CALLING PROCEDURE: RELERSEREGION

PARAMETER DESCRIPTION

P{ = SIZE RELEASED IN PRGES

P2 = BANK OF RELEASED REGION BASE
P3 = ADDRESS OF RELERSED REGION BRSE
P4,P5,P6 - Unused.

23
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Event 14 (X16)

Event Name: CACHEMOV

Description: A cache nove (i.e. logical disc request) has
Just conpleted.

Calling ﬂodule CACHESEG

Calling Procedure: ProcessCDTLogReqQue

P1,P2 = Segnent identifier of target DST (LDR’BUFDST)
2.(0:1) = 1 then this is a stack.

P = Happed Domain COT entry nunber
P4 = Transfer count
P5,P6 = Unused

Event 15 (X17)

Event Nane: GET_COT
Description: Called uhen an entry in the CDT table is
obtained or released.
Calling Module: CACHESEG
Calling Procedures: Get’COT’Entry, CDT’Free’Entry,
CDT’Get’ND’Entry, COT'Rel’fD’Entry

T entry number

D

ype of call

0 = Free entry

1 = Get entry

2 = Get Napped Donain entry

3 = Release Mapped Donain entry
If P2=3 then Ldev Entry nurber
P4,P5,P6 Kot used.

P3




BHSTATS Events

Evant 16 (320)

Event Name: QUE_LDR

Description: Called uhen an LDR is gueued onto the COT
Calling Module: CACHESEG

Calling Procedure: CDT’Queue’ LOR

Paraneter Description

4] mpﬁ Donain COT entry nunber
P2 entry index to ba guaued
P = Queus tgr

%12 - COT inpeded queus

%13 - COT active queus
P4,PE,P6  Not used.

Event 17 (%21)

Event Nane: DQUE_LDR

Description: Called uhen an LDR is removed from the CDT queue.
Calling Module: CRCHESEG

Calling Procedure: CDT'Dequeus’ LOR

Paranater Description

P « Napped Domain CDT entry nunber
P2 = DR entry index being removed from the queue
L] = Queue type
12 - COT impeded queue
X13 - COT active gueue
P4,P5,P6 Not used.

Event 18 (X22)

Event Nane: FIND_DE

Description: Called when need to find an assigned CDT
Device entry.

Calling Module: CACHESEG

Calling Procedure: CDT’Find'DE

Paraneter Description

P = Ldev nuiber of the CDT Device entry to be found.
L = CDT Device entry
P3,P4,PS,P6 Not used.

6.01.00
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fran =20 (:120)

EVENT MAME: ALCSTBLX
DESCRIPTION: REQUEST TO RESERVE A BLOCK OF ENTRIES IN THE CSTX

CALLING MODULE: KERNELD
CALLING PROCEDURE: ALCSTBLOCK

PARAMETER DESCRIPTION

P1=EIX CST BLOCK INDEX RSSIGNED
P2=CSTX  DST RELATIVE INDEX OF WORD O

OF THE FIRST RESERVED CSTX ENTRY
P3N NUMBER OF CSTX ENTRIES RESERVED
P4,P6,P6 ~ Unused.

Event =21 (x28)

EVENT NAME: DERLCSTBLK
DESCRIPTION: INDICATES THAT R CST EXTENSION BLOCK HRS BEEN
DERLLOCATED

CALLING NODULE: KERNELD
CALLING PROCEDURE: DERLCSTBLOCK

PRRANETERS PARAMETER DESCRIPTION

P1=EIX CST BLOCK INDEX RSSIGNED
TO THE BLOCK OF CST ENTRIES
P2=CSTX  DST RELATIVE INDEX OF WORD O
OF THE FIRST CST ENTRY T0 BE
LERSED

RE
PI=NCNT  =(WALLOCRTED CSTX ENTRIES-
HENTRIES BEING RELEASED)%4
P4,PS5,P6 - Unused.

6.01.00
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Event -23 (-X27)
EVENT  NRNME:RELRESOURCES
DESCRIPTION: RESOURCES (VDS,MAIN MEMORY, ST ENTRY) RESERVED FOR THE
FOR THE SEGMENT HAVE BEEN RELEASED
CALLING MODULE: KERWELD
CALLING PROCEDURE: RELDATASEG
PARANETERS PRRANETER DESCRIPTION

P1=MEW DB DST NUMBER
P2=DELTA P AT EXCHANGED8 CALL

P3=STATUS AT EXCHANGEDB CALL
P4,P5,P6 ~ Unused.

HNNSTAT Event Group 3

(NOT CURRENTLY RSSIGNED)

6.01.00
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NMSTAT Event Group 4 (Scheduling)
Event 40 (X50)
EVENT NAME: QUIESCE

DESCRIPTION: PROCESS SWITCH - STRTE OF PROCESS SAVED

CALLING NMODULE: KERNELC
CALLING PROCEDURE: DSP

PARANETER DESCRIPTION

.{ => SAR - SCHEDULING ATTENTION REQUIRED

(21 => CRIT - PROCESS IS CRITICAL

.(3:1 => HSIR - PROCESS HAS SIR

BCH => PIOVR - PENDING PI, PROEESS CRITICAL

.(5:1 => HSPRI - HOLD SIR PRIU

(621 => IPEXP -~ INCORE PROTECT EKPIRED

(7 = PC - PREENPT CAPABILITY

(81 => NP - MUST PREEMPT

.(9:1 = W - LONG KAIT

(1001 => SH - SHORT WRIT

111 => TRU - TERMINAL RERD WAIT

(12:1) =1 => USEQD - U:ggﬂ: QUANTU SINCE TRANSACTION
kH 1 => HIPRI - HOLD IMPEDED PRIORITY

1 => RLLOM SOFT INTERRUPTS EVEW THOUGH IN
SYSTEN CODE
1 => RITBK - PROCESS IN RIT BREAK

=N - MOURKING WRIT
=> R6 - GLOBAL RIN WRIT
=> RL - LOCAL RIN WAIT
= Ml - WRIL WAIT
=> BIO - BLOCKED IO WRIT
= 10 - I0 WRIT
=> UCP - UCOP WAIT, RIT WRIT
= - JUNK MRIT
=> TIn - TIRER WRIT
=> INT - INTERRUPT WRIT
=> SON - SON WAIT
= - FRTHER WARIT
- PROCESS WAITING TO UNINMPEDED
=> SIR - PROCESS WAITING FOR SIR
- PROCESS WAITING FOR TIME OUT
- PROCESS WAITING FOR MEMORY

]
v
o
=
=

G.01.00
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HNSTATS Events

P3 = PCB13(CPCB)
.(0:1) = 1 => DISPQ - PROCESS ON DISPRTCHING QUEUE

=> L SCHEDULING CLRSS

=> C SCHEDULING CLRSS

=> D SCHEDULING CLRSS

=> E SCHEDULING CLASS

=> INTER- PROCESS IS INTERRCTIVE

=> CORER- PROCESS IS CORE-RESIDERT
ROCESS® SCHEDULING PRIORITY

[ RN

P4,P5,P6 - Unused.

HHNSTRT Event Group 5

(SEE CHAPTER 18 FOR THESE EVENTS)

©6.01.00
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HHSTATS Events

WHSTAT Event Group 6 (FILESYS)
THESE EVENTS ARE FOR DEVELOPMENT USE ONLY AND ARE NOT MORMALLY ENABLED

Event -60(174)
EVENT HANME: FOPEN
DESCRIPTION: OLD FILE OPEN
CALLING MODULE: FILEACC
CRLLING PROCEDURE: FOPENDA
PRRANETERS PARANMETER DESCRIPTION

P1= FILE & (0:2)=2 -> NON-SPOOLER RCCESS
(0:2).N6.2 ->

P2= AOPTIORS ~ SEE IHTRINSICS MAKUAL

P3= FILE LABEL FOPTIONS  SEE INTRINSICS MAWURL
P4= RECORD SIZE

P5= FILE LABEL BLOCK SIZE

P6= # OF BUFFERS

MNSTATS Events

Event -61(X75

EVENT NAME: FOPEN’
DESCRIPTION: OLD FILE OPEN (CONTINUATION OF EVENT -60)

CALLING MODULE: FILERCC
CRLLING PROCEDURE: FOPENDA
PRRANETERS PARANETER DESCRIPTION
Pi= FILE LABEL FILE LINIT ns|

P2= FILE LABEL FILE LINIT LSH

P3= FILE LABEL # OF EXTENTS
P4-P6 unused

Event -60(x74)

EVERT NAME: FOPEN
DESCRIPTION: NEW DISC FILE OPEN

CRLLING MODULE: FILEACC
CALLING PROCEDURE: FOPEN
PARAMETERS PARAMETER DESCRIPTION
P1= FILE # (0:2)=2 -> NON-SPOOLER RCCESS

(0:2).NE.2 >
P2= AOPTIONS  SEE INTRINSICS MANUAL

P3= FOPTIONS SEE INTRIKSICS MANUAL
P4= RECORD SIZE

PS= BLOCK SIZE

P6= # OF BUFFERS

6.01.00
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HNSTATS Events

Event -61(X7"

EVENT NRME: FOPEN'
DESCRIPTION: NEW DISC FILE OPEN (CONTINUATION OF EVENT -60)

CALLING MODULE: FILEACC
CRLLING PROCEDURE: FOGPEN
PRARANETERS PARANETER DESCRIPTION
Pi= FCB FILE LINIT

P2= FCB MRX & EXTENTS

P3= {0:8)= INITIAL ALLOCATION EXTENTS

P4-P6 unused

32
83




Event -62(x76)
EVENT NARE: FREAD
DESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FRERD
PRRANETERS
Pis FILE

P2= ACBTLOG

P3s FLAGS

Event -63(X77)
EVENT NAHE: FURITE
DESCRIPTION:
CRLLING MODULE: FILEIO
CALLING PROCEDURE: FURIVE
PRRANETERS
P1= FILE #

P2s TCOUNT

P3= FLAGS

MISTHTS Events

PARANETER DESCRIPTION

TRANSFER COUNT

(15:1) Buffer hit flag

PRRANETER DESCRIPTION

SEE INTRINSIC MANUAL

(15:1) Buffer hit flag

6.01.00
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HNSTATS Events
Event -64(2100)

EVENT NARE: FREADDIR
DESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FREADOIR

PRRANETERS PRRANETER DESCRIPTION
Pie FILE #
P2 ACBTLOG TRANSFER COUNT
P3= FLAGS (15:1) Buffer hit flag
Pds REC ¥ nsu
PS= REC # (A1)
P6= NOT USED
6.01.00
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-65(2101
EVENT NAME: FURITEDIR
DESCRIPTION:
CALLING NODULE: FILEIO
CRLLING MODULE: FMRITEDIR
PARRNETERS
P1= FILENUR

P2e TCOUMT
P3= FLAGS
Pas REC #
P5= REC #

Pg= NOT USED

MASTRTS Events

PRRANETER DESCRIPTION

See Intrinsic manval
(15:1) Buffer hit flag
nsH

LW

6.01.00
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WNSTATS Events
v -66{x1
EVENT  NAME: FUPDATE
DESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FUPDRTE
PRRAMETERS
Piz FILE #

PARRNETER DESCRIPTION

P2: TCOUNT See Intrinsic manual

P3s FLAGS (15:1) Buffer hit flag
P4-P6 not used

Event -67(X103)

EVENT KNAME: IOWRIT
DESCRIPTION:
CALLING MODULE: FILEIO

CALLING PROCEDURE: IOWRIT

PRRANETERS PARRNETER DESCRIPTION
P1= FILE #
P2= ACBTLOG TRANSFER COUNT
P3= FLAGS (15:1) buffer hit flag

6.01.00
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MASTRTS Events

Event -68(X104)
EVENT NANE: FREADSEEK
DESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FRERDSEEK
PARAMETERS PARAMETER DESCRIPTION

P1= FILE 4

P2= FLAGS (15:1) buffer hit flag
P3= REC # nsu

P4= REC # LsH

P5-P6 not used

Event -69 (%105}

EVENT NANME: FSPACE
DESCRIPTION:

CALLING MODULE: FILEIO
CALLING PROCEDURE: FSPACE
PARAMETERS PARRHETER DESCRIPTION
Pi= FILE #

P2= DISPLACEMENT  SEE INTRINSIC MANUAL

P3-P6 not used

MHSTATS Events

HHSTAT Event Group ? (FILESYS)
THESE EVENTS ARE FOR DEVELOPHENT USE ONLY AHD RRE KOT NORMALLY ENRBLED

Event -70 (%106)

EVENT NARE: FPOINT
DESCRIPTION:
CRLLING MODULE: FILEIC
CALLING PROCEDURE: FPOINT

PARRNETERS PARAMETER DESCRIPTION

Pi=FILE #

P2= REC # nsu

P3= LW Lsu
P4-Ps not used

Event -71_(X107)

EVENT NAME: FCONTROL
DESCRIPTION:

CALLING MODULE: FILEIO
CRLLING PROCEDURE: FCONTROL
PRARANETERS PARAMETER DESCRIPTION

P1= FILE %
P2= CODE See Intrinsics nanual
P3-P6 not used

6.01.00
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Event -72 (Xi10)

EVENT NAME: FSETHODE
DESCRIPTION:

CALLING MODULE: FILEIO
CALLING PROCEDURE: FSETHODE
PARRMETERS ~  PARAMETER DESCRIPTION
Pi= FILE #

P2= MODEFLAGS  SEE INTRINSIC MANURL

P3-P6 not used

Event -74 (X112)

EVERT NANME: FCHECK
DESCRIPTION:

CALLING MODULE: FILEIO
CALLING PROCEDURE: FCHECK
PRRAMETERS PRRAMETER DESCRIPTION
Pi= FILE #

P2= ERRORCODE SEE INTRINSIC KANUAL

P3-P6 not used

MNSTATS Events

Event -75 (%113)

EVENT NARE: FGETINFO
DESCRIPTION:

CALLING MODULE: FILEID
CALLING PROCEDURE: FGETINFO
PARANETERS PARANETER DESCRIPTION
Pi= FILE #

P2= FOPTIONS SEE INTRINSIC MANUAL
P3= AOPTIONS SEE INTRINSIC MANURL
P4-P6 not used
Event -76 (%114)
EVENT  NAME: FREADLRBEL
DESCRIPTION:
CALLING MODULE: FILEIO

CALLING PROCEDURE:
PARAMETERS PARAMETER DESCRIPTION

P1= FILE &
P2= TCOUNT SEE INTRINSIC MANUAL
P3-P6 unused

6.01.00
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vent -77 (X115
DEscRTPTION, |
CRLLING NODULE: FILEIO
CRLLING PROCEDURE: FWRITELABEL
PRRAMETERS PRRANETER DESCRIPTION
P1= FILE #

P2z TCOUNT SEE INTRINSIC MAMUAL

P3-P§ unugsad

Event -78 (X116}
EVENT  NRHE: FLOCK
DESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FLOCK
PARANETERS PARAMETER DESCRIPTION
Pz FILE #

P2= LOCKCOND  See Intrinsics manual

P3= CORD CODE " . "

G.01.00
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MMSTRTS Evants

MHSTATS Evants

vent -78 (%117

EVENT NRME: FUNLOCK
DESCRIPTION:

CRLLING MODULE: FILEIO
CALLING PROCEDURE: FUNLOCK
PARANETERS PRRANETER DESCRIPTION
Pt= FILE #

p2-Pé unused

6.01.00

MHSTAT Event Group §
t - E4)
EVENT NARE: FRENANE
DESCRIPTION:
CRLLING MODULE: FILERCC
CALLING PROCEDURE: FRENANE
PRRANETERS PARRNETER DESCRIPTION
Pis FILE &

P2-P6 unused

Event -81 (X121}

EVENT NRME: FCLOSE
DESCRIPTION:

CALLING MODULE: FILERCC
CRLLING PROCEDURE: FCLOSE
PARANETERS PARANETER DESCRIPTION

P1= FILE #

P2= DISP See Intrinsic manual
P3= SECCODE

P4-PE unused

6.01.00
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IMSTRTS Events

Event 83 (X123)

Event Nane: STRATEGY

Description: Called to deternine the type of strategy used
based on uho the caller of COT'ATTACHIC is.

Calling Module: CRCHESEG

Calling Procedure: CDT'STRRTEGY

Paraneter Description

4] = (DT Mapped Domain entry
P2 = LDR entry index
P3 = Strategy
O - Unknoun caller
1 - Unknoun from File Systen

2 - Spooler
3 - Directory
4-7 - Unknoun
3 - Gennessage

9 - File Systen, Quiesce I/0

10 - File Systen, sequential, MOBUF

11 - File Systen, direct, NOBUF

12 - File Systen, sequential, BUF

13 - File Systen, direct, BUF

14 - File Systen, KSAM

15 =~ File Systew, IMAGE
P4,PS,P6 Not used.

&
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NNSTRTS Evants
ven' 124

Event Name: IKITIATE

Description: Called uhen starting/conpleting logical disc
request.

Calling Module: CACHESEG

Calling Procedures: CDT*Initiator, CDT’Conpletor

Paraneter Description

P1 = (DT Mapped Donain entry nunber
P2 = LDR entry index
P3 = type

¢ = Initiator
1 - Conpletor
P4,P5,P6 Not used.

Event 86 (X126}

Event Nane: CDT_ATT

Description: Called fron CDT’ATTRCHIO.
" Calling Module: CACHESEG

Calling Procedure: CDT’Attachic

Paraneter Description

P1 = Ldev

124 = Function

P3 = Flags

P4,PS = Parni, Parm2
P6 = Count

Event 87 (X127

Event Hare: MAP_DOM

Description: Called when need to “map" a disc domain.
Calling Module: CRCHESEG

Calling Procedure: COT’MAP’CACHED’ DONRIN

Paraneter Description

P1 = Heu CDT entry nunber
P2 = Returned COT entry
P3,P4,P5,P6 Not used.

6.01.00
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MMSTATS Events
Event 28 (X1%0)

Event Nawe: UR_MRP_RG

Description: Called uhen disc domain no longer mapped. (i.e. both
the logical and physical I1/0 is complete).

Calling Module: CACHESEG

Calling Procedure: CDT’NAP’CACHED’REGION

Paraneter Description

Pt = (DT Ldev entry nunber

P2 = Region CDT entry number
P3,P4,P5,P6 Not used.

Event 83 (2131)

"Event Nane: LINK_REG

Description: Called uhen a disc donain gets linked into the
linked list of domains for an ldev.

Calling Module: CACHESEG

Calling Procedure: LINK’CACHED’REGION, UNLINK®CACHED’REGION

Paraneter Description

P1 = Type
0 = Link
1 = Unlink
P2,P3 = Address of region base
P4 = COT entry number found in the header
PS5 = # of pages
P6 Mot used.

MNSTATS Events

MMSTAT Event Group 9 (Disc I/0 Requests)

Event 90 (¥132)

Event Nane: REQCACHE

Description: Called to see if caching will accept this
1/0 request.

Calling Module: CACHESEG

Calling Procedure: REGUEST’CRCHE

Paraneter Description

P1 = LDR entry index
P2,P3,P4,P5,P6 Not used

Event -98 (2142)
EVENT NAME: DISK TRAFFIC
DESCRIPTION: DISC I/G REQUEST HRS BEEN QUEUED
CALLING MODULE: HRRDRES
CALLING PROCEDURE: RTTACHIO
PARANETERS PARRMETER DESCRIPTION
P1=CNT DATA TRANSFER COUNT:HORDS IF >0;

BYTES IF <0
P2=F LAGS. (0:4)
P3=FNCT =0 ==>READ

£.01.00
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MHSTATS Events

HNSTAT Event Group 10
Event 100 (2144}

EVENT NARE: DISK ERROR
DESCRIPTION: RECORD DISC ERROR

CALLING MODULE: IOFDISCH
CALLING PROCEDURE: FHDDVR
PARAMETERS PARAMETER DESCRIPTION
P1=DIPT(DSTAT) HARDMARE STATUS
P2=30 QMISC
P3=I0QP(QLDEV).QLDEVN LOR STOCOUNTSLSL(S))

=LDEV/SI0 PROGRAM COUNTER
Event 101 (2145

EVENT NANE: DISK ERROR
DESCRIPTION: RECORD DISC ERROR
CALLING MODULE: IOMDISCO
CALLING PROCEDURE: MHDOVR
PARRMETERS PRRANETER DESCRIPTION

P1=DIPT(DSTAT) HARDUARE STATUS
£2=50 QHISC

P3=I0QP(QLDEV).QLDEVN LOR STOCOUNTELSL(8))
=LDEV/SI0 PROGRAM COUNTER

6.01.00
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MNSTRTS Events

Event -110 (2156)
EVENT NANE: START 1/0
DESCRIPTION:DRIVER INITIRTOR FOR SIO DEVICE HAS BEEN CALLED
CALLING MODULE: HRRDRES
CRLLING PROCEDURE: SIODN
PRRANETERS PRRANETER DESCRIPTION
P1-IWL(0STRT) LOR IOQPL(QLDEV), LOEVN
2 ENTRY ¥ OF PRUCESS MRKING REQUESY
LOEI AL DEVICE NUMBER OF DEVICE FOR 1/0
FZ-IDOP(WRT)-DURD COUNT TFx);BYTE COUNT IF<0
P3s(0:2) = FUNCTION CODE SPECIFIED BY DRIVER
=0 = RERD
= { = WRITE
2 = CONTROL
=(6:10)= DSTN OF TARGET DATR SEG
nt -111 (2167
EVENT NANE: I/0 COMPLETION
DESCRIPTION: SIO COMPLETION
CALLING MODULE: HARDRES
CALLING PROCEDURE: SIODH
PRARANETERS PARAKETER DESCRIPTION
P1210QP (QLDEV). LDEVN=LOGICAL DEVICE NUMBER OF
DISC INVOLVED IN TRANSFER

P2=JOQP(QPAR1)  (DEFINED BY DRIVER)
PIsI0QP(QPRR2}  (DEFINED BY DRIVER)

MNSTRTS Events

Event 120 (2120)
EVENT HRME: SOFT'DEATH
DESCRIPTION: BUG CATCHER
CALLING NODULE: HARDRES
CALLING PROCEDURE: SOFT’DERTH
PARANETERS PARRNETER DESCRIPTION

Py SOFT'DEATH 1.0, NUMBER
P2 CALLERS STATUS REGISTER
L CALLERS DELTA P
Event 125 (X175)
EVENT MANE: _I0BUFTRP

EVENT DESCRIPTION: IDSYSTEH BUFFER TRAP

CRLLING MODULE: HARDRES
CALLING PROCEDURE: SIODN

PARRMETER DESCRIPTION

P1 = J00P
:g . gW(WSTN).DSTN = DST NUMEER OF BUFFER

6.01.00 6.01.00
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ANSTATS Events MISTRTS Events
ANSTAT Event Group 13 TAT Even 14

vant 2213

Event Name: C_RBSENT

Description: Either the mapped disc domain or the target
03T uas absent uhien a cache nove uas attenpted.

Calling Module: CRCHESEG

Calling Procedure: PROCESSCDTLOGREQQUEVE

Paraneter Description

P1 = 0 HMapped Domain absent

P2 = Pin

P3,P4 3 Segnent identifier of Napped Donain
PS5, P6 Not used.

:; = |§DR entry index (DST not present)

.
P3,P4 = Segnent identifier of DST (P4,(0:1) = 1 stack)
PS P6 Not used.

6.01.00
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n X214
EVENT NAME: COPEN
DESCRIPTION:
CALLING MODULE: COMSYS2
CALLING PROCEDURE: COPEN
PARANETERS PARANETER DESCRIPTION

P1 (0:3) = (S ERROR CODE
(8:8) = LOGICAL DEVICE NUMBER

P2 PHRP1
P3 PNAP2

6.01.00




Event 142 (X216}

EVENT KAME: CABORTIO
DESCRIPTION:

CALLING MODULE: COMSYS1
CRLLING PROCEDURE: CABORTIO
PRRANETERS PRRANETER DESCRIPTION
P1  LOGICAL DEVICE
P2 IOQINDEX
P3 ¢

HNSTATS Events

NHSTRTS Events

Event 144 (2220)
EVENT NRME: CSIOWAIT
DESCRIPTION:
CALLING NODULE: CONSYS1
CRLLING PROCEDURE: CSIOURIT
PARANETERS PARAMETER DESCRIPTION

€S ERROR CODE
LOGICAL DEVICE NUNBER

P {0:8)
(8:8)

P2 TRANSHISSION LOG
P3

Event 146 (%222)

EVENT HAME: CCLOSE
DESCRIPTION:

CALLING MODULE: COMSYS3
CALLING PROCEDURE: CCLOSE
PRRANETERS PARANETER DESCRIPTION

P1 (0:8) = CS ERROR CODE
(8:8) = LOGICAL DEVICE NUMBER

P2 LINE NUMBER

P3 0
6.01.00
20- 42

Event 147 (X223)
EVENT NANE: CRERD
DESCRIPTION:
CALLING MODULE: COMSYS4
CALLING PROCEDURE: CRERD
PRRAMETERS PARAMETER DESCRIPTION

P1 (0:8) = CS ERROR CODE
(8:8) = LOGICAL DEVICE NUMBER

P2 INCOUNT
P3 STRIION

Event 149 (%225)

EVENT  NAME: CURITE
DESCRIPTICON:

CALLING WODULE: TOnSYS4
CALLING PROCEDURE: ,CHRITE
PRRANETERS PARANETER DESCRIPTION

Pt {0:8) = CS ERROR CODE
(8:8) = LOGICAL DEVICE RUMBER

P2 OUTCOUNT

P3  INCOUNT

6.01.00
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HNSTAIS Events

MNSTAT Event Group 15 (CS/3000}
Event 150 (%226)
EVENT NAME: CSDRIVER
DESCRIPTION:
CALLING MODULE: BSCLCH
CRLLING PROCEDURE: CSDRIVER
PRRANETERS PARANETER DESCRIPTION
Pt TIMER Lsu
P2 CURRENTSTATE WHERE THE DRIVER IS IN THE
STATE TRANSITION TABLE
P3 CURRENTEVERT (0:8) = CURRENT EVENT
(8:8) = LOGICAL DEVICE

WHAT CAUSED THE DRIVER 70 BECOME
ACTIVE

Event 152 (2230)

VENT NRNE: CCORTROL
DESCRIPTION
CALLING MODULE: CONSYSS
CALLING PROCEDURE: CCONTROL
PRRAMETERS PRRANETER DESCRIPTIOH

Pt (0:8) = CS ERROR CODE
(8:8) = LOGICRL DEVICE NUMBER

P2 CONTROL CODE
P3 PARANETER




Svent 153 (2230
gg:;"m: COPENTRACEFILE
CALLING MODULE:
CRLLING PROCEDURE: COPENTRACEFILE
PRRANETERS PRRANETER DESCRIPTION

ANSTATS Events

BNSTATS Evanty

Event 165 (x203)

NRNE: CROLLIST

DESCRIPTION:
CALLING RODULE:

CALLING PROCEDURE: CPOLLIST
PRRAMETERS PARANETER DESCRIPTION
P! LOGICAL DEVICE

Pt (0:8) » C3 ERROR CODE PZ CS ERROR CODE
(8:8) '« LOGICAL DEVICE NUMBER
P3 PHAP
P2 CTRACEINFO
P 0
Event 154 (x232)
EVENT NAME: CCLOSETRACEFILE
DESCRIPTION:
CALLING MODULE:
CALLING PROCEDURE: CCLOSETRACEFILE
PARANETERS  PARANETER DESCRIPTION
Pt (0:8) = C3 ERROR CODE
(8:8) = LOGICAL DEVICE MUMBER
P2 0
P o
6.01.00 6.01.00
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MASTATS Events MISTRTS Events
TAT 14} 1 TAT 1
Event 160 (x240)
fvent 191 (gzn
EVENT NGNE: CRERD
DESCRIPTION: NATE: DISKINTRPT

CALLING MODULE: DSHON
CRLLING PROCEDURE:
PRRANETERS PARANETER DESCRIPTION
Pi= TINE STRIW

P2s (0:4) NOT USED
(4:1

=

(11:5) SUB EVENT NUMBER

P3= DEPENDS ON THE SUB EVENT NUMBER AND

)
(10'1) IO INITIALIZATION EVENT
COMPLETION EVENT

IF IT IS AN INITIRLIZATION OR CWLETIM EVENT.

uSG: (0:4)  STRNTYPR
(4:6) NG CLS
{10:16) STRNTYP

SU8  SUB EVENT INIT
EVENT NO.  NANE
0 CRERD 0
1 CURITE LR
2 10WRIT 0
3 CCHECK 0
4 DSATIN 4
§ OSNC X NSG
€ CHNGEURIT PARN
7 MONREQ REQ
10 CRBORT 0
1 CRESET 0
12 CSDRTA R NSG

12 CSRERERD

6.01.00
€- 7

cone
LEN

ERRCOD
0
R NSG

DESCRIPTION: A 7905/7920 CUN;MLLER IS PROCESSING AN ATTENTION INTERRUPT

(ONLINE /OFF LINE

CALLING MODULE: HARDRES

CALLING PROCEDURE: SIODN
PRRANETERS PRRANETER DESCRIPTION
P1= QOITP (US)-~i.e. WHO GOT THE INTERRUPT
P2= @ITP (THEM)--i.a. WHO RAN THE POLL PROGRAN

P3= DITP “OUR" DIT FLAGS WORD

THERE SHOULD BE AT LEAST AN X300 AND AN Z303 FOR EACH SI0 PRGM.
A SINGLE ISOLATED (IN TIME) REQUEST WILL GENERRTE AT LERST A
X303, X300, X303, IF THE QUEUE OF I0Q'S ON A DIT NEVER EMPTIES,
THERE WOULD BE ONE X300 RND ONE X303 PER SIC PRGM.

6.01.00
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Event 192 (X300} Event 193 (X301)
EVENT NAME: GIPINTERRUPT EVENT NAME: STRRTIO
DESCRIPTION: INTERRUPT JUST PROCESSED DESCRIPTION: Issuing SIOP machine instruction.
CALLING MODULE: HRRDRES CALLING NCDULE: HRRDRES
CRLLING PROCEDURE: GIP CALLING PROCEDURE: START’HPIB, STARTIO
PRRANETERS PARANETER DESCRIPTION PRRANETERS PARAMETER DESCRIPTION
Pt = eV
Pi = Absolute address of SI0 progran to start.
PR = QUEUE ELEMENT WORD ENTRY INDEX P2 = LDEV nunber
P3 = DRT number
M3 = CONTENTS OF DIT WORD O: THE FLRGS WORD
P4 = Q’ENTRY'INDEX FROM DITP(DIOGP)
] = CHANNEL PROGRAM INSTRUCTION POIKTER 2 = DIT WORD ©:  THE DIT FLAGS WORD
P6 = LSH of A RETURN FROM A CALL TO TINER
P = CONTROLLER STRTUS
P6 = LSH of a Return fron TINER
6.01.00 6.01.00
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Event 134 (X302} MNSTAT Event Group 20
EVENT NANE: SIODN-ENTRY THESE EVENTS ARE FOR DEVELOPRENT USE ONLY AND ARE NOT NORNRLLY ENAGLED
DESCRIPTION: Entering SIODM
CALLING MODULE: HARDRES Event 200 (%310)

CALLING PROCEDURE: SI00N
EVENT NANE: DISKBUGCATCHER

PARANETERS PARAMETER DESCRIPTION DESCRIPTION: A MOUNTED VOLUNE TABLE CHANGE IS BEING MADE.
P1 = LDEV CALLING MODULE: PVSYS
CALLING PROCEDURE: MVTRBLE
P2 = I0Q OR DRQ table relative index
PARANETERS PRRANETER DESCRIPTION
P3 = DIT HORD O (DIT FLAGS) P1= FUNCT
0 = DELETE ENTRY
1 = ADD ENTRY
P4 = CURRENT STATE OF THE VARIABLE STATE 2 = PRESERVE ENTRY
IN SIODM
P2= IVTRBX (NMOUNTED VOLUME TRBLE IHDEX)
P5 = URUSED RT THIS TIRE
P3= DELTRP (VALUE OF Q-2)
P6 = LSH RETURNED BY CALL TO TINER

Event 201 (X311

Event 195 (%303)
EVENT NANME: DISKBUGCATCHER

DESCRIPTION: R PRIVATE VOLUME USER TRBLE CHANGE IS BEING MROE.
EVENT NRHE: SIODM-EXIT

DESCRIPTION: Leaving SIODM main loop. CALLING MODULE: PVSYS
CALLING MODULE: HARDRES CALLING PROCEDURE: USERTRBLE
CALLING PROCEDURE: SIODH PRRANETERS PARRMETER DESCRIPTION
PARANETERS PARANETER DESCRIPTION P1= FUNCT
0 = CREATE USER ENTRY
1 = RENRME USER ENTRY
2 = RETURN ALL MVTABX INDICES USED BY R
SPECIFIC PCB
SANE AS EVENT 194 (X302) 3 = RETURN ALL PCB POINTERS USING A SPECIFIC

EXCEPT THAT EVENT IS 195 (X303) /TRBX
4 = GET USER ENTRY

P2= MYTABX (MOUNTED VOLUME TRBLE INDEX)
P3= DELTAP (VALUE OF Q-2)

£.01.00 6.01.00
20- 51 20- 52




PRSTATS Events

BASTRT Event Srovp 21 Process Crastions gnd
lamunations Loaical Process Teble
Eeant 211 (x323)

EVENT NAME: PROCESS COMPLETION
DESCRIPTION: PROCESS HAS TERNINATED

CALLING NODULE: MORGUE
CALLING PROCEQURE: TERMINATE

MISTRTS Events

fuant 221 (X336)

EVENT  NARE: CUNFIGUMVION INFORMATION
DESCRIPTION: EVENT GROUP MASK

CALLING MODULE: CRIO
CALLING PROCEOURE: CONSHON

PRRAMETERS PARRAETER DESCRIPTION PARRETERS PARANETER DESCRIPTION
P10 Pi= MERASHSKO
P20
P30 P2= NEASNSK1
P3=Reserved
G.01.00 6.01.00
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fvent 222 (X33§)
=224 -(x
EVENT NABE: CONFIGURATION INFORMATION
DESCRIPTION: MPE VERSION FIX UPORTE EVENT NANE: SYSPINS

CALLING NODULE: OPCONHAND
CRLLING PROCEDURE: CXMOM
PRRANETERS
Piz VERSION

PARAMETER DESCRIPTION

P2= FINL

P3= UPDRTEL

vent - -%337

EVENT NAME: CONFIGURRTION INFORMATION
DESCRIPTION: SYSYEM TRBLE LOCATIONS AND AVAILABLE LINKED REMORY
INFORMATION
CALLING NODULE: OPCOMHAND

CALLING PROCEDURE: CXNMON
PRRANETERS PARANETER DESCRIPTION

Pisf (llOJZ)’!CS!(O)-@DSI(O)
=DISPLACENENT T0 CODE
P2!F(11033)=@EST(LRST)-@DST(O)
=DISPLACERENT 70 SHRRRBLE
P3=LOGICAL(TOTALADLSK(4))=LINKED NENORY SIZE

DESCRIPTION: LOGICAL PROCESS TABLE
CALLING MODULE: OPCOIWIAND
CALLING PROCEDURE: CXMON
PARANETERS PRRAMETER DESCRIPTION
P1=ABSOLUTE (X1141)=PROGEN’S PCBENTRY NUMBER

P2=ABSOLUTE(X1142)=MAN’S PCB ENTRY NUMBER
P3=ABSOLUTE(X1143)=UC0P* S PCB ENTRY NUMBER

Event ~225 (-341)
EVENT MAME: SYSPINS(CNTD.)
DESCRIPTION: LOGICAL PROCESS TRBLE
CALLING NODULE: OPCOIWIAND
CALLING PROCEOURE: CXMOM
PRRANETERS PRRANETER DESCRIPTION
P1=RBSOLUTE(X1144 )=PFAIL'S PCBBENTRV HUMBER

P2=ABSOLUTE(X1145)=DEVREC’S PCB ENTRY
P3:RBSOLUTE(X1146)=PRNSG’S PCB ENTRY l

;vent ‘ggg ('lﬁg!

5!52;,’,‘?25 %g;f::i(g%gegs TABLE
CALLING MODULE: OPCOMMAND

CALLING PROCEDURE: CXNON
PARRNETERS

P1=RBSOLUTE(X1147)=STNSG’S PCE ENTRY #

P2=RBSOLUTE(X1150)=L0G’S PCB ENTRY #
P3=RABSOLUTE(X1151)=LORD"S PCB ENTRY ¥

PRRANETER DESCRIPTION

6.01.00
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NNSTATS Events

Event -227 (-X343
EVENT NAME: SYSPINS{CNTD.)
DESCRIPTION: LOGICAL PROCESS TRBLE
CALLING MOBULE: CPCOMMAND
CALLING PROCEDURE: CXMON
PARANETERS PARANETER DESCRIPTION
P1=RBSOLUTE(X1152)=T0NESSPROC’S PCB ENTRY #

P2=RBSQLUTE(1153)=SYSIOPROC’S PCB ENTRY #
P3=ABSOLUTE(Z1154 =HENLOGP’S PCB ENTRY #

Event -228 (%344)
EVENT NAME: TIMESTANP
DESCRIPTION: TIMESTAMP
CALLING MODULE: OPCOHHAND
CALLIHG PROCEDURE: CXMON
PARRMETERS PARAMETER DESCRIPTION
P1=CALENDAR (0:7)=YEAR OF CENTURY
(7:9)=DRY OF YEAR
P2=CLOCK(WORD1 ). (0:7)=HOUR OF DRY
(8:8)=NINUTE OF HOUR

P3=CLOCK(HORD2). (0:7)=SECOHDS IKTO MINUTE
.(8:8)=TENTHS OF SECONDS

Event -229 (-%335)
EVERT NANE: MONOFF
DESCRIPTION: END EVENT TRACING
CALLING MODULE: OPCOMMAND
CALLING PROCEDURE: CKMON
PARAMETERS PARANETER DESCRIPTION

MNSTATS Events

HMSTAT Event Group 23 {Terninal 1/0)
Event 230 (X346)
EVENT WRME: TERMREAD
DESCRIPTION: TERNINAL RERD COMPLETION

CALLING MODULE: HARDRES
CALLING PROCEDURE: TIP

PARAMETERS PARAMETER DESCRIPTION
P1 = LDEV
P2 = RERD DURATION
P3 = BYTES RERD
Event 231 (X347)
EVENT NANME: DC1DC2ACK
DESCRIPTION: DC1/DC2 HAS BEEN SATISFIED

CALLING NODULE: HARDRES
CALLING PROCEDURE: TIP

PARANETERS PRARAMETER DESCRIPTION
P1

= LDEV
P2 = DURATION (BETWEEN START RND DC2)
P3 = BYTES RERD (EXCLUDING DC2)

Pi=0
P20
P3=0
6.01.00 6.01.00
20- 67 20- 58
MHSTATS Events MMSTATS Events
Event 234 (%352)
Event 232 (%350) EVENT NRME: TERMLOGON
DESCRIPTION: TERMINAL JUST LOGGING ON
EVENT HAME: TERMURITE CALLING MODULE: IOTERMO
DESCRIPTION: WRITE COMPLETION CALLING PROCEDURE: TERMION
CALLING MODULE: IOTERMO PRRAMETERS PARANETER DESCRIPTION
CALLING PROCEDURE: TERHION P1 = éDEV
P2 =
PARAMETERS PARAMETER DESCRIPTION P3I=0
P1 = LDEV
P2=0
P3 = BYTE COUNT OF TRANSFER Event 235 (%353)

Event 233 (%351

EVENT NRME: BINREAD
DESCRIPTION: BINARY READ COMPLETED

CALLING MODULE: HARDRES
CALLING PROCEDURE: TIP

PRRANETERS PRRANETER DESCRIPTION
Pt = LDEV

PZ = DURRTION

P3 = BYTES RERD

-
2
8

2‘;.

EVENT NAME: TERNLOGOFF
DESCRIPTION: TERMINAL JUST LOGGED OFF

CALLING MODULE: IOTERMO
CALLING PROCEDURE: TERMION

PARRNETERS PARANETER DESCRIPTION
P1 = LDEV
P2=0
P3=0
.0

?.
83




Event 236 (£354)

EVENT NAME:  SPECCHAR
DESCRIPTION: PROESSED SPECIAL CHARRCTER
CALLING MODULE: HARDRES
CALLING PROCEDURE:  TIP
PRRRMETERS PARANETER DESCRIPTION
Pt » LDEV
P2 + SPECIAL CHARACTER PROCESSED
=

Event 237 (3355)
EVENT NANE: BREAK
DESCRIPTION: PROCESSED BRERK

CALLING NODULE: HRRDRES
CALLING PROCEDURE: TIP

PRRANETERS PARANETER DESCRIPTION
P1 = LDEV
P2 = DSTATE

PI= 0

Event 238 (X356)

EVENT NANE: SPECRERD
DESCRIPTION: SPECIAL RERD TERMINATION CHARACTER DETECTED

CALLING NODULE: HRRORES
CALLING PROCEDURE: TIP

PARRNETERS PARRMETER DESCRIPTION

P1 = LDEV
P2 = DURATION
P3 = BCNT

6.01.00
20- 61

HHSTRTS Events

MNSTAYS Evants

{INSTAT. vant Group 24 (Pover Fpil)
Evant 240 (2360)

Event Name: PFRIL

Description: Pousr fail detected.

Calling Module: ININ, PFRIL

Calling Procedures: Pouerup (ININ), Pousrup (PFRIL)

Parenater Description

Pt = 0 Called from Poserup in ININ
1 Called from entry in Pouerup in PFAIL
2 Called fron end of Pouerup in PFRIL

P2 = For P1%0 this is 0
For P1s1,2:
TRUE = Multiple powerfail
FALSE= First pouerfail

P3 = FF
0 = Ho pouerfail or PFAIL processing conplete
1 = Set by the pouer doun trap in ININ
2 = Set by the pouer up trap in ININ
3 = St auake the PFRIL process
4 = Set by PFAIL after nessage appears on console

P4 = SYSUP
0 = Systen not back up after pouerfail
1 = Systen back up after powerfail

P5,P6 not used.

6.01.00
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General Rootfile Layout

CHAPTER 21 ROGTFILE LAYOUT

General Rootfile Layout

| |
LRBEL O | ROOTFILE INFORMATION |
| 128 _uds|

I |
| PASSWORD TRBLE I
S —

~

| |
| PRSSHORD TRBLE (CONT.) I
S

w

| |
{ ITEM R/M TRBLE {
N

| |
. | SET R/W TRBLE =
|

| |
RECORD © | DATABRSE GLOBAL INFO |
128 uds|

1 | ITEN TABLE
. | (variable size)

SET TRBLE
{variabl

DRTR SET CONTROL BLOCKS
(Dsce)

(variable size)

The data base ROOT FILE is an MPE file uith filecode equal to -400.
The record size is 128 uords, fixed, binary fornat uith a blocking
factor of 1. The size of the file depends on the nunber of data items
and data sets defined in the data base.

G.01.00
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General Rootfile Layout

Root File Label ¢

X
WORD ¢ | _RUCONDITION {rootfile_condition)___| ¢
1 |_RL’DRTE (creation_date) 1
2 | RL’TINE (creation time) 2
3 3
4 | _RL’EVEROPEN 4
5 |_RL’COLDLORDID__ (cold_load_id) 5
6 |_RL’USERCOUNT, 6
7 |_RL’DBCBDSTHUM, (DST nunber_of DBCBS 7
8 | RL’LOGID (log id for 10
. transaction logging) | -
1" 13
12 | RL’LOGPRSS {log id passuord) 14
15 17
16 |_RUFLAGS (database_flags) | 20
17 |_RL’STORDRTE_____ (DBSTORE dat? 21
18 | RL’STORTIME (DBSTORE tine) 22
19 23
20 |_RL’BUFSPECCOUNT lbuffer ~_Spec_¢ count) 4
21 | RL’ILRCRERTEDATE (date IR log_created)_| 25
22 | RL’ILRCREATETINE (tine ILR log created) | 26
23 27
24 | _RLUILRLASTDATE_(last_log_access_date) | 30
25 | RUILRLASTTINE  {last log access time) | 31
26 2
27 | RESERVED 33
.. FOR .
FUTURE .
63 USE_| 77
64 | RL’NAINTUORD {database naintenance | 100
. uord} .
&7 103
68 | RUBUFFERSPECS  (buffer specifications)| 104
o .
127 7

RL’CONDITION (IN ASCII):
B - Virgin. The database has not been created yet.
FU ~ OK. The database is OK.
RN - Modified deferred. The database is being modified.
fiC - Maintenance create. The database is being created.
NE - Maintenance erase. The database is being erased.
IL - ILR recovery in progress.

6.01.00
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General Rootfile Layout

Root File label O (cont.}

RL’DATE: Root file creation date*. Its format is:

0:_1:_2:_3:_4: 5:_6:_7:_8:_9:10:11:12:13:14:15
|year |day_of _year, |

RL’TINE: Root file creation tine*, Its format is:

0:_1:_2: 3: 4: 5:_6: 7: 8: 9:10:11:12:13:14:15

| seconds | tenth_of _seconds; |

RL’EVERGPEN: This field is no longer used under INAGE B

RL’FLRGS:

(0:1) - RECOVERY Default is NO (0)
(1:1) - LOGGING Default is NO (0)
(2:1) - ACCESS Default is YES (1)
(3:1) - DUNPING Default is NO (0)
(4:1) - RESERVED-FOR-FUTURE-USE

(5:2) - SUBSYSTEM RCCESS Default is R/W (00)
(2:1) - IR Default is N0 (0)
(8:2) - RESERVED-FOR-FUTURE- USE

(10:1)- DIRTY FLAG Default is YES (1).

This indicates the database has
been nodified but not DBSTDRE.
(11:5)- RESERVED-FOR-FUTURE-USE

RU’STORDATE: Same format as RL’DRTEX.

RL’STORTIME: Sane format as RL’TIMEX.

RL’BUFSPECCOUNT: Maxinun nunber of buffer specifications allowed.

RL’ILRCRERTEDATE: Same fornat as RL’ORTEX.

RL’ILRCREATETINE: Same format as RL’ TIMEX.

RU ILRLASTDATE: Same format as RL’DATEX,

RL’ILRLASTTINE: Same fornat as RL’TIMEX.

RL*MAINTWORD: For data bases uith no maintenance word this field has
2 senicolons (*;;’) and trailing blanks.

5.01
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General Rootfile Layout

RL’BUFFSPECS:
BIT/ _0: 1: 2:_3: 4: 5: 6: 7:_B: 9:10:11:12:13:14:15 X

up 63 |buffers_for 1 user. |buffers_for 2 users | 104
69 |buffers_for 3 users___|buffers_for 4 users. | 105
ete... |-
. |.
127 |buffers_for_119 users_ |buffers_for_120 users__| 177

* The DATE and TINE fields can be formatted (for display purposes}
individually by calling the FNTCALENDAR and FNTCLOCK Intrinsics
respectively. Or both fields can be formatted at once with FNTDATE
Intrinsic.

6.01.00
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Genaral Rootfile Layout

Boot File labels 14 2

_LABEL W1 X

HORD O | Passuord for user class 0 [

1 | (this is a dummy Field since user 1

g class 0 is not defined) g

; Passuord for user class 1 g

[] 6

7 ?
; Passuord for user class 2 }?
10 12
1 13
12& Passuord for user class 31 174
128 175
126 176
12?7 177

_LABEL_W2 X

0 | Passuord for user class 32 0

1 1

2 2

3 3

g Passuord for user class 33 ;

[ 6

? 7

g Passuord for user class 3 12

1

10 12
1" 13
124 | Fastuord For vser class 63 17
125 175
126 176
127 177

The PASSHORD TRBLE occupies user labels nurber t and 2.

There are four uords (8 characters) reserved for each passuord. The
relative position of a passuord corresponds to the user class nunber
defined in the schema. For user class numbers not defined in the
SCHEMA, the four word field is filled with blanks.

6.01.00
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Genaral Rootfile Layout

Root File Label 3
_LABEL_#3 X
WRD? I Iten! read/urite bit nap (‘>
21 2
3 3
4| 4
51 H
61 [
71 7
8 | Iten2 read/urite bit nap 10
g 1
15 i
1; I Tten3 read/urite bit nap
1
167
120
17
(REd

The ITEM READ/WRITE TRBLE starts in user label #3

There are eight words for each ITEN READ/URITE bit map.

For databases uith more than 16 itens, the read/urite table continues
in the next user labels. The specific format of this table is explained
after the SET RERD/WRITE TABLE since it is defined the same uay.

The nurber of user labels occupied by the ITEM RERD/URITE TRBLE depends
on the nunber of data itens defined in the schena and can be obtained
by rounding upuards {ceiling)the result of:

Nun-of -labels = [(Nun-of-itens)*8]/128

Since there can only be a naxinun of 255 data itens in the schema, the
naxinun size for this table in user labels would be:

Nax-size = [(255)*8]/128 = 15.93 => 16 labels.

6.01.00
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General Rootfile Layout

fcot File- Next lbel

LABEL #7 X

WORD (1) { Set! read/write Bit nap % ?
2| |2

31 13

4] I}

5| 15

61 |6

7 {7

8 | Setd read/urite bit nap 10

91 [RE

15 ii7

16 | Setd read/urite bit nap {2
171 2
119 § | 167
120 | Set16 read/urite bit nap 1%
121 | i
127 iin

The SET READ/URITE TRBLE starts on a user label boundary after the
ITEN READ/URITE TABLE.

There are eight uords for each SET RERD/WRITE bit nap.

For databases with nore than 16 data sets, the read/urite table
continues in the next user labels.

The specific fornat of this table is shoun in the next page.

The nunber of user labels occupied by the SET READ/URITE TABLE depends
in the nunber of data sets defined in the schema, and is obtained by
rounding upuards (ceiling) the result of:

Nun-of -labels = [(Num-of-sets)*8]/128

Since there can only be a maxinun of 99 data sets defined in the schema
the naxinun size for this table in user labels is:

Nax-size = [(99)%8]/128 = 6.18 =5 7 labels

6.01.00
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General Rootfile Layout
Iten/Set Read/lirite Table Format

There are eight words per iten/set read/urite table definition
and up to 16 itens/sets per record (user label). Within each 8
sords, the first 4 words ara the flags for the user classes which
have read access to the iten/set. The second 4 worde are the
flags for the user classes uhich have urite access to the iten/sst.
The detail format for an eight uord field is shown belou.

R. Four uords for read access:

0 15_16 313 47 43 63
|_word_1 T _word_Z, T_word_3, T_word 4 |

4 uords represent 64 bits. Bit n represents read access for user
class n to the iten/set. If bit n is set to 1 then user class n has
read access to the iten/set.

For exanple, if the word settings are:

word 1 word 2 word 3 word 4
000016 Z020000 000410  X001300

This neans that user classes 12, 13, 14, 18, 38, 44, 54, 56 and 57
have read access to the iten/set.

If no readfurite security is defined at all for the item/set, then
all of the read security bits are set to 1

8. Four uords for write access:

0 151 3_32 47 48 63
| _word_1 T_word 2 T_word_3 T_word 8 |

Write access flags have the same format as the read access flags.

Bit n represents urite access for user class n to the iten/set. If
bit n is set to 1, then user class n has urite access to the iten/set
For exanple, if the word settings are:

word 1 word 2 word 3 word 4
2000010 %020000  X000000 %001100

This neans that the user classes 12, 18, 54 and 57 have urite access
to the iten/set.

If no read/urite security is defined at all for the iten/set, then
all of the write security bits are set to 0

6.01.00
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General Rootfile Layout

Root File Record ©

_RECORD_#0. b3
word O |_ROOT’DBSTHTUS, 0
1 | ROOT’ DBNANE 1
2 2
3 3
4 4
5 |_ROOT’TRERLGTH__ (trailer_area_length) 5
6 | ROGT’BUFFLGTH__(buffer length) 6
7 |_ROOT’ LGTH, (rootfile_lengthy 7
8 |_ROOT’ITENCT (nunber_of_itens) 10
9 |_ROOT’SETCT (nunber_of_data_sets), 11
10 |_ROOT’ITEMPTR___ (iten_table_pointer) 1
11 |_ROOT’DSETPTR____(set_table_pointer) 13
12 | RESERVED (set to blanks) 14
13 15
14 16
15 17
16 |_NOWOPER 20
17 |_MAXOPEN 2
18 | RESERVED (for future use) 22
. (set to binary 0s) T .
127 | | 177

ROOT’ DBSTRTUS
(0:8) - INAGE version (’B’ in RSCII)
(8:8) - Binary 1 (filler)

ROOT’DBNAME - DRTRBASE nane left justified (last 2 chars are blank).
HOUOPEN - Number of data sets opened. This field is not used in IMAGE B

MAXOPEN - Maxinum nunber of data sets that can be cpened. This field is
not used in IMAGE 8.

KOTE:
ROOT’ITEMPTR and ROOT’DSETPTR is a word offset fron record 0 (be-
ginning of the file, not including the space taken by the user la-
bels) and can span several records.
These pointers point to the Oth entry of the table and since the
Oth entry in the iten table or the set table does not really
exist, they actually point to 11 words before the beginning of the
table. To get to the first entry in the table, this pointer should
be int):renented by the length of the entry (which is currently 11
words).

6.01.00
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Root File Record 1

bits/ _0: 1:_2: 3: 4: 5: 6:_7:_8: 9:10:11:12:13:14:15 X
word O | item-nare-1 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 |_iten-no-of-synonyn___|_reserved-1 10
9 |_reserved-2 _iten-type 11
10 |_subiten-count, |_subiten-length 12
11 | iten-nane-2 13
12 14
13 15
14 16
15 17
16 20
17 21
18 22
19 |_iten-no-of-synonyn___|_reserved-1 23
20 j_reserved-2, |_iten-type 2
21 |_subiten-count | _subitern-length 5
22 26

The ITEM TRBLE starts in record #1.

Each entry is 11 words long and the length of the table depends on the
nunber of data itens defined in the schema. The relative position of
an iten definition depends on its relative position in the schema.

Iten-nane: is a data iten name, left-justified and with trailing blanks
Iten-nusber-of-synonyn: is the nunber of the iten whose nane has the
sane hashed result as this one (this is
utilized for quick item nane searches).
Iten-type: is one of the follouing: I, J, K, R, X, U, Z, or P
iten-type
VALUES, 20]2;
| lsubiten-length
{subiten-count
The naxinun size for this table is 11%255 = 2805uds
NOTES:

The reserved-1 and reserved-2 fields are the 'old’ level nunbers
for read and urite security. Now, the values are aluays zero.

6.01.00
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Root File- Mext Record

bits/ _0:_1:_2:_3: 4: 5: 6:_7: 8: 8:10:11:12:13:14:15
word O | set-nawe-1 ]
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 |_set-no-of-synonyn |_reserved-1 10
3 |_reserved-2 |_data-set-type 1"
10 |_DSCB-pointer. 12
11 | set-name-2 13
12 14
13 15
14 16
15 17
16 20
17 21
18 22
19 |_set-no-of-synonyn [_reserved-1 23
20 |_reserved-2 |_data-set-type; 24
21 |_DSCB-pointer. 25

Set table follous the Iten table.

Each entry is 11 words long. The length of the table depends on the
nunber of data sets defined in the schena. The relative position of &
set definition depends on its relative position in the schena.

Set-name: is a data set name, left-justified and with trailing blanks.

Set-nunber-of -synonyn: is the nunber of a data set uhose name has the
sane hashed result as this one (this is utilized
for quick set name searches).

Data-set-type is one of the following: R, M or D.

DSCB-pointer: is a pointer to the Data Set Control Block. This

pointer is word offset fron record #0. The DSCB is
described ahead.

The naxinun size for this table is 11%99 = 1089uds.

NOTES: The reserved-1 and reserved-2 fields are the 'old” level
nunbers for the read and urite access respectively. Since
this concept no longer applies, the values are set to zero.

6.01.00
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Data Set Control Blocks (DSCB)- General Layout

DRTR SET GLOBRL ARER (set 1 B
(capacity, lengths, counts, etc.)
Hds.
"RECORD DEFINITION TRBLE (set )"~~~ ~~ ~ }
a. ITEN MU } DSCB
b. ITEN DISPLACEMENT sett
fieldcount*2+2
PRTH TRBLE {set 1}~~~ """ TTTTTC
(search iten, sort itenm, etc.)
pathcount*2
DATA SET GLOBAL ARER (set 2) }
(capacity, lengths, counts, etc) }
uds. ;
“RECORD DEFINITION TRBLE (set 2)" ~ ~ ~~ ~ ~ ~ }
a. ITEM NUNBERS } DSCB
b. ITEM DISPLACEMENT } set2
fieldcount*2+2 ;
TPATRTABLE Teet 2y~~~ "~~~ ""°°°°° }
{search iten, sort iten, etc.) }
pathcount*2 }
}
DATR SET GLOBAL ARER {last set) }
(capacity, lengths, counts, etc) }
30 uds }
_______________________ }
RECORD DEFINITION TABLE (Iast set) }
a. ITEM WUMBERS } DSCB
b. ITERM DISPLACENENT } last set
fieldcount*2+2 ;
TPATH TRBLE Qlastset)” ~ ~~~~ """ T77 }
(search item, sort iten, etc.) }
pathcount*2 ;

The DSCBs follow the SET TRBLE in the Root File.
There is one DSCB for each data set defined. The function of the DSCB
is to define each data set within the data base.

6.01.00
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Ganeral Rootfile Layout

ont oba} 8

bit/ 0 1: 2: 3 4: 5: 6: 7: 8 9:10:11:12:13:14:15 %

word (1> "0SEAP (data set capacity) ?
2 | DSBUNCRLGTH___(block_length) 2
3 | OSMEDIALGTH __(wedia_record Tength)____ | 3
4 | DSENTRYLGTH___(entry_] lengthT 4
S |_DSBLOCKFRC 5
6 |_DSPATHCT |_X|_DSPRINREY 6
7 |OSPRTHPTR_ _ _(offset To path table]____ | 7
; logical end of file :4‘)
10 | nax nun of records in set :g
1
12 |18 words of binary zeros T14
2| i 3

DSCAP - data set capacity as reported by the SCHEMR processor.

DSBLOCKLGTH - data set block length including the bit map overhead.

OSMEDXALGTH - data set media record length {renenber that this length
includes the pointer overhead)

DSENTRYLGTH - data set entry length.
USBLOCKFAC - data set blocking facter.

DSFIELDCT - data set field count. This is the nunber of fields
specified for the data set.

DSPATHCT - data set path count. This is the nunber of paths that are
. specified for the data set.

K-DSKEYTYPE ~ data set key type. If DSKEYTYPE = TRUE then
the key is hashed.

OSPRIMKEY - data set primary path or key.
For naster data sets, this is the field number of the
search iten.
For detail data sets, this is the field nunber of the
prinary path.

DSPRTHPTR - data set path table pointer. Hord offset to the data set
path table which contains an entry for each path defined.
It points to path Oth entry in the table, so to get to
the first entry the pointer should be incremented by the
length of the entry (which is currently 2 words).

Genaral Rootfile Layout

Data Set Control Block (Tten Wusbers)

3 2:_3: 4: 5: 6:_7: 8: 9:10:11:12:13:14:15
word 0 | _;ten of "18%_f1eld_{ iten_nun_of_2nd_field_
1 |Ziten_nun_of _3rd_field_|_
. |_ete. binary 0
. |Cbinary binary_0

The Iten Munbers Table follows the Global Area of the DSCH.

The size of this table (in words) is equal to the nunber of items in
the given data set plus 1. The first n bytes are used to carry the iten
nunbers of the fields within the data set. The remaining n+2 bytes are
set to binary zeros.

I} t Cont % _(Reco finiti n Digpl. 0

rd_ nﬁ‘ut to_ ncond ﬁeld
rd_of fset_to_third_field

. mw=o
555

. i_uord_offset_to_last_field
|_length_of_entry

This table inmediately follows the Iten Nunbers Table.

The uord of fset points to the starting location of the field within the
nedia record. Renenber that the media record includes the pointer over-

head 0 this offset varies for naster and detail data sets: if a naster

data set has only one path, the uord offset for the first field is 10,
since there are 10 words of overhead--5 words for the synonyn chain

pointers and 5 words for the data set chain head that it would be point-

ing to. On a detail data set uith one path, the overhead is only 4
words.

The ’length-of-entry’ field is the sane a3 the media record length.

6.01.00 6.01.00
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General Rootfile Layout General Rootfile Layout
Data $ot Control Rlogh (Path Table)
CORD 0 th n,
Record 0 -~ roh
2 0 0 4 B B: 75 s 9:10t11:12:13:14:18
word ? m pnh “definltion data records
2 |"Thd path definition .
H | l
41 Record n
' : D Sot Uoar bel 0
. } Tast path definition I

There are 2 words (4 bytes) for each path definition,
The PATH TRABLE for master data sets has a different layout from the
PATH TRBLE for detail data sets.
Haster sets:
Byte Description
1 - iten nunber of the search iten in the related
detail set.
2 - iten nunber of the sort iten in the related
detail set.
3 - set nunber of the related detail data set
4 - path nunber of the corresponding path in
the related detail data set.

Detail sets:
Byte Description
1 - field nunber of the search iten.
2 - field nunber of the sort iten.
3 - set nunber of the related naster data set
4 - path nunber of the corresponding path in
the related naster data set.

ngra 1t 24 U
USER_LABEL_0

Nord 0-1]" nastersecapacity
details=highuater mark

Word 2-3
nunber of unused records

Word 45| masters= not used
details: delete chain head
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Word 0-1: Record nane of the highest readable record.
For Nasters, this is the highest record in
the set (i.e. Capacity). For Details,
this is the greatest number of records that
have been uritten to the set thus far. For
exanple, if there is roon in the Detail data
set for 100 records and 75 uere uritten last
ueek when the data set was loaded with
DBLORD, and yesterday 15 records were deleted
fron the data set, the "ngh Hater Mark"
is equal to a value of *75°,

Word 2-3: HNunber of unused records in the data set. This
field is increnented uhen a record is deleted
and decrenented when a record is added, To
deternine the current nurber of entries used
in the set subtract Word 1-2 (unused count) fron
Word 0-1 (capacity).

Uord 4-5: The delete chain head for Details. This points
to the record nost recently deleted or contains
2 value of zero if no records have been deleted.
This field is not used in Master data sets.

Data Set Records

The dats in the data set records is arranged according to
the Mledia records. These are formatted by the Schema
Processor {DBSCHEMR).

G.01.00
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Disc Free Space
CHAPTER 22 DISC FREE SPACE MAP
Disc Regident Data Structures

There are tuo disc resident free space data structures, the bit map and the
descriptor table, for each disc volume that has a free space map, i.e. systen
discs and private volunes. The addresses of these data structures are kept
in the disc label. The synbols that define the descriptor table and bit nap
are in the include file INCLDFS2.

Bit Map

The bit nap is divided up into pages, which is the physical block of the map
that is read or written. At the moment, a page is defined to be one sector
(128 words) long, this may be changed by changing a conpile time constant.
The last word of the page is a checksun for that page, all other words are
data. There is a one to one correspondence between bits in the map and sec-
tors of the disc. R one bit represents a free sector and a zero bit
represents an allocated sector. The bit map is a contiguous set of pages,
enough to represent the entire disc, excluding spare tracks and spare
sectors.

Descriptor Table (DT)

The descriptor table is an array of three uord entries, one entry for each
page of the bit map. Each entry looks like this:

word0 =

word 1 = gtarting space =

ng space =

eun
n

word 2 = end

6.01.00
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Thus the descriptor table looks like this.

ntry for page O

entry for page 1

Each entry describes the free space on the corresponding page of the bit nap.
The largest“space word is the size of the largest contiguous block of free
space on the page, which is not at the very beginning or very end of the
page. That is, the first bit physically representing the space is not the
first bit of data on the page or the last bit representing the space is not
the last bit of data on the page. Starting space is the number sectors of
contiguous space represented by the set of bits whose first bit is the first
bit of data on the page. Ending space is the number of sectors of contiguous
space represented by the set of bits whose last bit is the last bit of data
on the page. The starting space and ending space fields allow looking across
page boundaries, thus preventing fragnentation on page boundaries. Thus, if
all sectors represented on 2 page are free, then starting and ending space
will be the same and have the total nunmber of free sectors represented on the
page. Largest space will be zero, as there is no block of space that is not
at the beginning or end of the page. R value of - 1 for all the fields in an
entry indicates the corresponding page is bad, either from a checksun or I/0
error.

Virtual Menory Resident Data Structu

For each systen disc or physically mounted private volure there is a data
segnent which has information about the disc free space map, the current copy
of the descriptor table, some work space for the procedures while in split
stack mode and buffers for pages of the bitmap. The DST number of the data
segnent for a given disc is found in the LDTX entry for that disc.

Disc Free Space Data Segnent

For each systen disc or physically mounted private volume in the up and run-
ning systen there is a DST which contains information about the disc free
space nap for that disc, some Work area, a copy of the descriptor table and
buffers for the pages of the bit map.

G.01.00
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ALl synbols that define these data segnents are in the include file INCLDFSI,
and they are prefixed with “ds’". The structure of the data segrent is as
follows:

0 (x0) = ds’ Ldev =
1(01) = ds’dst =
2 (x2) =
== -- dg'disc’size --
3(23) =
4 (x4) = ds’ last’page’ of ' nap =
5 (X8) = ds’ last’buffer’ index =
6 (X6) = =
Smmmeeene ds’nap’ address ---------=
7(x7) = =
8 (210) = ds’ lock =
9 (x11) = ds’ lock® count =
10 (X12) = ds’ queue’ head =
11 (X13) = ds’ queue’ tail =
12 (x14) = ds’descriptor’ table =
13 (%15) = ds’buffer’ page’ nunber =
14 (X16) = ds’buffer’dirty =
15 (%17) = ds’buffer’ area =
16 (X18) = ds’first’ threshold’page =
17 (x21) = =
=-- ds’size’of"last’allocation --=
18 (x22) = =

6.01.00
22-3

Disc Free Space

19 (%23) = ds’last’page’allocated’fron =

X {xe3) = ds’next’buffer’ index =
21 (%25) = ds’ page’ nunber =
22 (X26) = ds’word’ nunber =
23 (z27) = ds’bit’ nunber ;
24 (%30) = ds’page’ pointer =
25 (%31) ; ds’starting’word’ nunber =
26 (232) = ds’ starting’bit’ nunber =
27 (%33) = =

Feomae ds’nunber’ of 'gectors -----=
28 (X34) = =
29 (x35) = ds’bit’count =
3 (236) = ds’entry’ type =
31 (X37) = ds’buffer’ index =
32 (%40) = =

Zmmemmae ds’disc’ address --------=
33 (141) =

31 (242) = ds’error’status

The rest of the data segrent contains tables whose size and location is
dependent on the size of the disc and or the nunber of buffers in the data
segnent. They are shoun below just to demonstrate there relation to one
angther, for there actual location, the pointers should be exanined, The
synbol "ds*array’area” defines the start of the area. The first table is the
descriptor table, it is in the same format as the disc copy, but a dunny
entry of all zeros is added before and after the table, these are needed by
procedures "Find’Page" and "Build’Descriptor’Entry". The pointer to this
table is "ds’descriptor’table”, it points to the entry for page zero, not the
durihy entry.

6.01.00
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The next table is the de’buffer’dirty table, which has a one word entry for

= 0 . each buffer. R TRUE indicates the page in the corresponding buffer is dirty,
dunny i.e. the disc copy is not up-to-date. A FALSE indicates that the buffer
] ¢ . claan, If DFS uas compiled with dirty buffer nanagenent turned off, this
p antry table is not present and the de’buffer’dirty pointer is zero,
L »
. largest space . = buffer O antry .
entry for
= starting space . = buffer 1 entry =
page 0
. ending space . H
L] largest space .
entry for
. starting space L] ® last buffer entry =
page 1
® ending space .
: The renainder of the data segnent contains the buffers, each buffer is the
H size of one page of the bit map, uhich is currently one sector(128 words).
: The beginning of the buffer area is pointed to by “ds’buffer’area” and the
nunber of buffers is the value in "ds'last’buffer’ index" plus one.
= largest space s
entry for
= starting space = = =
last page = =
= ending space = = =
= buffer ¢ =
a 0 = = =
dunny x =
H [ H] =
ant,
= 0 i c =
- =
= =
The next table is ds’buffer’page’nunber table, it has a one word entry for L] buffer 1 =
each buffer in the data segrent. Each entry contains the page nurber of the = =
page currently in the corresponding buffer or -1 if the buffer is empty. = L]
This is pointed to by "ds’buffer’page’ nunber". = -
= buffer 0 entry = ’
= buffer 1 entry L]
= last buffer entry =
6.01.00 6.01.00
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= =
= z
= =
= last buffer =
- .
= =

Each of the fields of the data segnent is described in the include file
INCLDFS1, where they are defined. It should be noted that the follouing
fields are just uorkspace, used to pass infornation between procedures while
in split stack node and have no neaning between calls to the disc free space
nanagenent subsysten:

ds’page’ nunber ds’word’ nunber

ds’bit’ nunber ds’page’ptr

ds’ starting’word’ nunber ds’starting’bit’nunber
ds’ nunber’ of ’ sectors ds’entry’ type
ds’bit’count ds’buffer’ index

ds’disc’ address

The field ds’error’status normally has no meaning betueen calls unless the
error’type field has a value greater than "fatal’dfs’error”, in which case it
neans that disc space may no longer be allocated on this disc.

6.01.00
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CHAPTER 23 MPE DISC CACHING

Disc Caching Overvied

Disc Caching is an optional feature of NMPE that utilizes excess nain nemory
and excess CPU horsepouer to keep portions of frequently referenced disc
“domaing" in memory. (R disc “donain" is a copy of a portion of disc resid-
ing in nain nemory. These disc donains are considered "cached" uhen they are
in nemory and are considered “mapped” uhen there is I/0 pending against
then.) Disc Caching nanages the bi-directional transfer of these disc
domains between main memory and disc storage. No nain nemory is pernanently
dedicated to cached disc domains. Cached disc domains share main memory with
all other types of NPE segments and are not treated differently by the memory
nanager. By keeping cached disc domains in memory, a significant portion of
the references to disc storage can be resolved without actually having to
physically access the disc. Disc Caching policies are integrated into the
MPE Kernel, File System, and I/0 System which allows the systen performance
to be tuned based on the current uorkload and resource availability.

Disc Caching uses the HPE kernel resource nanagenent nechanisns and
strategies. These mechanisms are extended to handle cached disc domains in
the sare nanner as segnents. Thus, cached disc dowains can be of variable
size, fetched in parallel uith other segnents or cached domains, garbage col-
lected, and replaced in the same nanner as stacks, data and code segnents.
The relative use of main nemory betueen stacks, data and code segwents, and
cached disc domains is dynanic. This partitioning is based on the uworkload’s
current requirenents and current nemory availability.

Disc Caching can be enabled/disabled on a disc by disc basis. When caching is
enabled for the first disc, the code segnent containing the Disc Caching code
will be locked into memory. Rlso at this time the Cache Directory Table (CDT)
will be built and locked into memory. When caching is disabled for the last
disc, the code segment rill be unlocked from memory and the COT will be
released. Thus if caching is not enabled no memory will be wasted.

The CDT is used to keep track of the following infornation:

1) The disc ldevs currently enabled for caching. There will be a
Device Entry in the table for each cached disc.

2) A linked list of cached domains for each disc with caching en-
abled. The head and tail of this linked list will be contained
in the Device Entry. (I.e. there is a separate linked list of
cached domains for each cached disc ldev.)

3) The cached domains that currently have user If0 pending (i.e.
FREADS/FURITES) or have hemory nanagenent I/0 pending (i.e.
fetching the disc domain into nmemory, or posting the disc
domain back out to disc). There uill be a Mapped Domain Entry
in the table for each disc domain has that I/0 pending and is
thus "napped”.
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4) R linked list of all user I/0 pending against the napped disc
donains. There will be a Logical Disc Request (LDR) queued to
the Mapped Donain entries that will describe the user I/0 to
take place. This is analogous to a Disc Request queued to a
specific DIT waiting for service.

Uhen a request is made to access disc information, Disc laching must first
deternine if the requested disc domain is present in memory. Disc Caching
will first deternine if the requested area of disc is already napped into
nenory by scanning through the Mapped Donain entries of the (DT. If the
requested transfer can be satisfied uith a currently napped disc domain, then
the I/0 request uill be gqueued (FIFO) behind the other 1/0s pending against
that napped domain. If the requested area is not already mapped, then a
search is nade through the linked list of cached disc donains for the
specified disc ldev. (The region header contains the disc address and size
that a disc domain represents.) If the requested domain is found in this
list (i.e. present in memory), then this region will be mapped. A domain is
then considered mapped when there is an entry for it in the Mapped Donain
portion of the CDT. Mapping the donain allows Disc Caching to nanage the I/0
pending and/or currently active for a particular disc donain. Once the disc
donain is mapped and present, the data can be moved between the process’ data
area and the napped disc dovain. The process can then continue executing
without interruption or a process suitch. The user/subsysten process for
uhich the move is done will be charged uith the CPU overhead.

When a request is nade to read data that is not currently cached in menory
(i.e. a read "niss"), the fetch strategy uses the File Systen’s knouwledge of
the type of access (sequential or randon), the extent size of the file, along
Hith the current nenory load to select the optinal size of the disc domain to
be fetched and napped into merory. The fetch of the disc domain is then in-
itiated on the user’s stack without a process switch. Rfter the fetch is in-
itiated, it conpletes in an unblocked manner so that this process (if no-wait
1/0) or another process can proceed in parallel uith the cache fetch.

In general, when writing, a process will not wait for completion of the
physical I/0. Instead, the process will be auakened as soon as the transfer
has conpleted betueen the process’s data area and the napped disc donain
(i.e. no-uait-for-post). The physical I/0 uill then be posted at background
priority while the process continues. (Users can specify wait-for-post on a
file by file basis in place of the default no-wait-for-post with the FSETMODE
intrinsic. This can be done on a global basis via :CRCHECONTROL.) If the
access request is a write and there is a current write pending against the
specified napped disc domain, the process request is queued until the pending
urite is posted to disc. If the disc domain to be uritten is not currently
cached in memory, a free piece of menory will be obtained to map the cor-
responding disc inage and then the "urite” takes place fron the process’ data
area to the napped disc donain. This prevents data fron having to be read
before being written. Rfter that, a post to disc is initiated (on any urite
only the portion of a mapped disc donain that is modified will be posted to
disc). Rfter the move to the mapped disc domain is conplete and the post to
disc is initiated, the process perforning the "urite" is allowed to continue
1o run uithout having to Wwait for the post to complete. WUrites that nust be
posted to disc in a certain order use the Global Serial Write Queue. These
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ordered urites include things like updating disc free space maps for a new
file extent before updating the file extent map in the file label.

There are tuo disc request entries used for disc caching requests. The first
entry is a Logical Disc Request (LDR) entry and is used to manage the data
noves to/from the user’s data area and the disc domain (i.e. the logical
1/0). The second entry is a regular Disc Request (DRQ) entry and is used to
perforn the physical I/0 necessary to nap a disc domain (for a read "miss")
or to perforn the physical post (on write requests). The disc domain will
renain napped until both the logical and physical I/0 conpletes. If a request
is not conpletely described by one disc domain already in menory or a Mapped
Donain COT entry (i.e. the requested disc area falls into more than one disc
domain) then the overlapping disc domain(s)} uill be flushed to disc and the
neu conplete disc domain will be fetched (if read) and napped - no partial
nappings are alloued.

The DST nunber of the Cache Directory Table (CDT) is at %1273 and the bank
and offset are kept in Z1274-%1275. The Caching Sir (2) is used uhen starting
and stopping caching (via :STARTCACHE/:STOPCACHE) and by the LOADER when
loadi).ng a progran file (this sir is only used uhen updating the STT at load
tine).

Hhen caching is enabled for a disc, a bit in the flags word of the DIT is
set. Also, the Global Serial Write queue can be found by exanining the
header entry of the Disc Request Table. See Chapter 13 for a nore detailed
explanation of both the DIT and the Disc Request Table header. See Chapter 2
for a description of the Memory Region Header for a disc domain (cached
region).
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Disc Caching Tables Overview

Rt Device entry # 1 | -----cuee- +

Mapped Domain # A

==> to 1st Logical

for Dev # 1 -+ Disc
...................... i Request
| Entry
Napped Donain # B |<-+ (LDR)
for Dev # 1 --+

Mapped Donain # € |<-+
for Dev # 1

©@
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lgnory Reajony Cache Pirectory Table
. The Cache Directory Table (CDT) is the bookkeeping structure for managing
B e LR Lt cached disc domains. This table is divided into 3 parts:
~ 4> 18t Cached Region ?El r fn
. {Cachad disc donain) his entry contains all information nacessary to manage the entirs table and
. Amm- (Dev #1) Cuemt also contains global caching related infornation.
: %QI Y n
. hers Will be ons of thase antriss for every disc ldev that currently has
B B e e L - caching enabled. These antrims keep track of all cached disc domains in
. nerory for this device. In addition, these entries contain statistics regard-
. #===>| 2nd Cached Region |----4 ing the nunber of I/0s perforned to the ldev.
. {Cached disc donain)
e (Dav #1) Cumnd T Happed Domajn
. se entries describe disc domains that are currently "napped" into memory.
P B This means that there is logical I/0 (cache nove) and/or pl?ncal 1/0 (fetch
. or post) pending. Thest antries keep track of the state of the cached disc
. . dorain (INI, ROC, etc.) just as the DST Table keeps track of data segmants.
. The follouing low core calls contain the address of the CDT
. | | Y1223 contains the DST Number of the COT
->| Napped Cache Region |----+ 21274 contains the Bank Numbar of the COT
. .>{(Napped disc donain WR)| %1276 contains the Offset within the bank of the COT
-] (Dev #1) I<--—o
| |
+===>|  Last Cache Region [<---+
| (Cached disc donain) |
| (Dev #1) {
| |
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Header Entry CDT’ENTRIES
The total nunber of (DT entries configured in this table {i.e. includes all
three types of entries). The number of entries in the table will be:
1 entry for the header
+ 1 entry for each disc ldev configured.
0 ¥ Entries COT*ENTRIES (CDT Device entries)
+ 1 entry for each DRQ configured.
1 Entry Size (X30) CDT*SIZE (CDT Napped Dorain entries)
2 # Free Entries CDT’FREE’ COUNT This schere insures that this table can never overflow (since an entry in the
DRQ table is aluays obtained before an entry in this table).
3 18t Free Entry (table offset) COT’FREE" HERD
CDT'SIZE
4 Last Free Entry (table offset) CDT’FREE’ TAIL Size of each entry in the table.
5 Hax # Entries Used COT* NAX’ USED COT’ FREE® COUNT
Total nunber of entries currently unassigned.
6 # Ldevs cached CDT’ NUN’ LDEVS
COT’FREE’HERD
7 | 1st Cache device entry {entry nunber) CDT’DISC’ HEAD Table relative offset (i.e. Entry nunber * entry size) of the first available
entry.
210 # Hords this DST COT’DST’ WORDS
CDT’FREE’ TRIL
i TRUE if stopcache pending CDT’STOP*PND Table relative offset of the last available entry.
x12 # Sectors sequential fetch CDT’ SEQ” NINFICH CDT’ HAX’ USED
The naxinuh nunber of entries in use at one tine,
x13 # Sectors randon fetch CDT’RND* NINFTCH
CDT’ NUI’ LDEVS
x4 TRUE if wait for physical post CDT’FORCE' POST The nunber of ldevs currently cached.
X158 Head of inpeded queue (PIN) CDTSTOP’ QUELE CDT’DISC’HERD
- The entry nunber of the first Device Entry.
CDT’DST' KORDS
The total number of words in this data segrment.
%27 COT’ STOP’ PND

This value will be TRUE if there is a pending :STOPCACHE.

CDT’SEQ’ MINFTCH
If there is a prefetch for a sequential resd ("niss"), the size of the
prefetch is delinited by the extent size of the file. Within this limita-
tion, the prefetch is equal to the greater of tuo sizes:
1) Requested size.
2) The largest integer rultiple of the request size that is smaller
than the value found in this cell.

The default value is 96 sectors. (This value nay be changed via
:CACHECONTROL).

COT"RND'MINFTCH
This is the same 3a COT'SEQ'HINFTCH except that jt’s for randon agcess, Tha

default value is 16 sectors. (This value may be changed viaz :CRCHECONTROL).

6.01.00
23- 8




Disc Caching

CDT*FORCE’POST
dhen this value is TRUE, all writes will “block” until the physical update on
disc completes. The systen default is FALSE. (Can be altered via
:CACHECONTROL).

COT’STOP’ QUEUE
If CDT’STOP’PENDING is TRUE this will be the PIN number of the head pin of
the processes impeded until the :STOPCACHE conpletes.

6.01.00
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Device Ent

0 Next ldev entry (entry number) COT’ DETNEXT? LDEV
1 Prev ldev entry {entry nunber) CDT’DE’ PREV’ LDEV
2 Ldev for this disc CDT’DE’ LDEV

3 # Pages in device’s donain CDT’DE’ MAPD’ PAGES
4 | # Disc domains currently napped CDT’DE’ NAPD’ CNT
5 Head of mapped domain (entry number) CDT?DE’NAPD’ HERD
6 Tail of mapped domain (entry number) CDT’DE’MAPD’ TRIL
7 | # Qisc donain regions for this device | CDT’DE’REGIONS

%10 Menory address of head COT’DE’REG’ HD

cached disc donain

%12 Nernory address of tail CDT’DE'REG’TL
cached disc domain

%14 CDT'DE’RAIT
- # Read hits -

%16 COT’DE’WHIT
- # lrite hits -

220 CDT’DE’RMISS
- # Read nisses -

%22 COT’DE’ WMISS
- # Urite nisses -

%24 CDT’DE’STOP
- # Stops -

126 Merory address of last CDT’DE’ SCANPT

referenced donain
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CDT’DE’ NEXT® LDEV
The entry nunber of the next Device Entry.

COT°DE°PREV® LDEV
The entry nunber of the previous Device Entry.

CDT*DE’ LDEV
The Ldev nunber for this cached device.

COT>DE’ NAPD’ PRGES

Total nurber of nain nemory pages allocated to disc domains for this cached
devic§. This includes mapped and unnapped regions. (1 nain nemory page = 128
words).

COT>DE’ HAPD’ CNT
The total nunber of Mapped Domain entries associated with this Device Entry.

CDT*DE’ NAPD* HEAD
The entry nunber of the first Mapped Domain entry for this device.

COT*DE’MAPD’ TRIL
The entry nunber of the last Mapped Domain entry for this device.

COT’DE’ REGIONS
The total nunber of disc domain regions for this ldev (includes napped and
unnapped regions).

COT’DE’REG' HD

flerory address to the head region of the disc dpmain linked list. Disc domain
regions are linked in ordar based on the disc address they represent {i.e.
snall disc address at head, large disc address at tail). This address will
not point to the region base (RB), but to the next domain (ND) field of the
region header. (This is to facilitate the use of the LLSK instruction).

CDT’DE’REG' TL
Menory address of the tail region of the disc donain linked list. This ad-
dress uill be of the previous donain (PD) field of the region header.

COT’DE’RHIT

Total nunber of times that a read nas requested and the requested disc domain
Was present in nemory - i.e. a read "hit". This means that the read conmpleted
uithout perforning any I/0 (to fetch the domain). Thus this is actually the
nunber of read I/0s elininated. This value will reset to zero on overflou.

CDT’DE’WHIT

Total nunber of tines that a urite was requested and the requested disc
domain was present in nemory - i.e, 3 urite "hit". If there was no other
write pending to the "hit" domain, then the process uould continue as soon as
the cache nove conpletes - thus elininating a block for I/0. Otheruise, the
process would block waiting for the first urite to complete. This value will
reset to zero on overflow.
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CDT’DE*RNISS

Total nunber of tines that a read uas requested and the requested disc domain
Was not in nenory - i.e. a read "niss". This neans that the requested disc
donain had to be fetched into memory before the read could compiete - thus
potentially blocking the process. This value will reset to 2ero on overflow.

COT’DE’WNISS

Total nunber of times that a write was requested and the requested disc
dorain Was not in memory - i.e. a urite “niss”. This does not mean that the
process would block until the disc domain is fetched as is the case for
reads. Rather, a free nemory region would be obtained to be the destination
of the cache nove. This disc domain uould then be posted in the background
(unless overridden via :CACHECONTROL or FSETMODE) allouing the process to
continue uithout blocking. This value uill reset to zero on overflow.

CDT’DE’STOP
Total nunber of times that a process had to block on a cache transfer. Will
reset to zero on overflou.

CDT’DE’ SCANPT

The nenory address of the last region looked at on a search. This address
uill be of the next donain (ND) field of the region header. This value will
be used along with COT’DE’REG’HD to deternine uhere to start the next search
for a cached disc donain At tines it will be more efficient to start with
this address since the disc domain requested may be of a higher disc address
than found in this region header, rather than aluays starting the search uith
CDT’DE’REG’HD.
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O | Prev napped donain entry (entry nunber)| COT’HD’PREV
1 | Next napped domain entry (cntry nunber)| COT’MD’NEXT
2 Start sector CDT' 10’ SECTOR
i address :
4 Last sector COT* MO END’ SECTOR
) address i
6 | Al I II Nl L| FI RV N|SH/I S 0T 10’ FLRGS
S 01 0f of cf 1t of &l ol af 7| »
El I IsIKIPE IGiO] 1/ T
ML L TEL L bS] L/ E
Wl b tol b iwiT A
7 # Reads pending CDT"MD'RERD"CNT
%10 # Urites pending COT*MD’ WRITE'CNT
X1 Lock maiting COT*HD* LKD" COT
x12 Head of inpeded LDR CDT’MD’ INPED' HD
%13 Head of active LDR CDT*HD’ LOR' HERD
X14 Merory address CDT’ MO’ HEM’ ROR
) if present i
X16 DR for this napped donain COT* M0’ DISCREQ
7 ¥ Flushing CDTs COT" M0’ LK* CNT
X20 Ldev for this napped donain COT" 00’ LDEV
x21 Head inpeded queue {PIN) COT’ 1D’ INPEDED
x22 Device entry (entry nunber) COT’ 10’ DE
223
27 ’
6.01.00
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Disc Caching

1 - READ. Only read LDR(s) are attached.

2 - URITE. Write LOR(s) and possibly read LDR(s) are
attached.

3 - FLUSH. CDT is being flushed out.

4 - LOCK. Unused.

CDT'NnD’ RERD’CNT
The nunber of LDRs attached that are for reads (nove not complete).

COT MO WRITE CNT

The nunber of LDRs attached that are for urites. NOTE: This count will not
be decrenented until both the cache nove and the physical urite conpletes.
Meg;, as soon as the cache nove conpletes, the LDR uill be dequeued from
the COT.

0T’ N0’ LKD’CDT
Not used.

CDT' A0’ INPED’ HD

The first DR that is inpeded. (I.e. the CDT is in a write state already and
another write is attached. The second write uill be placed in this queue un-
til the first urite completes.)

DT’ MO’ LOR® HERD
The first LDR that is on the active list for this CDT.

CODT’ND’ NEM’ RDDR
The nenory address (region base) for this mapped disc domain, if present.

CDT’ D’ DISCREQ

The disc request table index associated with this napped disc domain. This

#ill be used to fetch this region in, or to post this region after any logi-

c;l }/0: (urites) have conpleted. (I.e. this DRQ is used for the physical
0.

COT"ND” LK’ CNT
Not used.

COT’ND’ LDEV
The ldev nunber for this napped donain.

COT* D’ INPEDED

The PIN for the first process inpeded on this napped disc domain. Processes
get inpeded here when they do WRITFORID when their (DR is on the CDT impeded
queue and the Napped Domain is currently being uritten out. (This will alse
happen upon a ;STOPCACHE to force all LDRs to complete.) fs soon as the
physical post of the Mapped Domain is conplete, all processes irpeded here
will be awakened.

CoT'nD’ DE
The entry number for the Davice emtry that this Mapped Domain entry is as-
anciated uith

6.01.00
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Disc Caching

COT’ 11D’ PREV
Entry number of the previous napped domain entry for this device.

CDT” ND’ NEXT
Entry nunber of the next napped donain entry for this device.

COT'MD’ SECTOR
The starting disc sector address representing this napped domain entry.

COY’ND’ END’ SECTOR
The ending disc sector address representing this napped donain entry.

COT' MO’ FLAGS )
Flags describing the state of this mapped domain entry and the region as-
sociated with it:

0:1) - Rbgent.
1 R;ginn is not present in merory.
1:1) -

ng.inn is already In-fotion-In. (Set uhen the fetch for
t:u cached region is initiated).

egion is In-Hotion-Out. (Set by STARTOBJURITE when per-
1) ;ugning the background post of a cached region).

k1) - .
18 disc domain was not present and had to be prefetched.

(2:1) -

(4:1) - LOCK. Not used.

(5:1) - FUIP.
orced Urite In Progress. Region uas forcad out of menory
t0 nake roon for another object.

(6:1) - ROC.
ecover Overlay Candidate. Region nay be forced out of
nenory to nake roon for another object. Houever, if this
ragion is referenced again it can be recovered.
(7:1) - VIRGIK.
ean region in the urite state. Cleared as soon as a rove
conpletes. (I.e. if this bit is on, then a urite can con-
plete innediately. Otheruise the Write will have to wait
until the current write conpletes the physical post).
(8:1) - NOPQST.
et when the (DT is being posted out as a result of a
urite request that did not want to wait for the physical
post to conplete. This will be cleared by the cache con-
pletor when the physical post conpletes. (This is used to
insure that a cache nove for any subsequent urite request
@) ;x‘.ll not be serviced until the physical post completes.)
11) - .
et if doing sequential I/0. When the request for the
last area of this disc domain is conplete, this domain
uill be made a ROC.
{10:3) - Not used.
(13:3) - STRTE
0 - AVAIL. CDT is an available entry.

6.01.00
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ical Disc Ri t Table

Z1017  Pointer to Logical Disc Request Table

NOTE:
This table is really part of the ORQ (Chapter 13). Rny entry uith
the logical request bit set in the flags will conform to this for-
nat and not the format of the standard DRQ.

Logical disc requests entries are used to nanage reguests betueen the
requesting process and a napped disc donain. They are the counterpart of
disc requests entries used to manage physical I/0 requests betusen a process
and a disc. These entries are kept as part of the ORQ Table, but uill never
be queued to the disc’s DIT, instead they will be queued to the mapped disc
domain CDT entry. LOR entries may only be placed onto the following queues:

1) The COT active list.

2) The CDT impeded LOR list.

3) The Disabled Disc Request. (This will only happen if the buffer
segnent is absent when the logical I/0 (cache nove) is attewpted.)

NOTE:
LORs are singly linked onto the CDT queues and doubly linked
onto the disabled disc request gueue.

5.01.00
23- 18



Disc Caching

Logical Disc Request Entry

Disc Caching

LDR* FLAGS
Flage.
(0:3) - Kot used.

11 11 11 (3:1) - SBUF.
3458678901 2348°5 Set if request is toffrom a Systen Buffer.
(4:1) - IOWAKE.
0 |//] S} I) B} O} 0] 8} €l MI#| C] B} L] I| LOR'FLAGS Set if systen should uake up the process uhen the logical
/f1 8] o] L| o] o] € of o/f ul Ij D N 1/0 completes.
J/L Ul Ul ol Rl | RY TIVI/E RE SYR] (5:1) - BLOCKED.
MVFIRLcleElPLIl | 17) 18 fL Set if the process wants to uait for the logical disc
7V L KEKE Lol Rl g Di/1 RI BI Ri @ request to conplete.
Y LELEL | sILuloj/ElLlElC (6:1) - .
1oV Pol 1T | El N/ al E]al et when the logical disc request is complete and the
P4 T T T T I R A I BT I process uill be auakened (if IOWRKE is set)
(7:1) - DO’POST.
1 HODR of extent linmit LDR’ L"HODR Set if the caller uants to be uaited until the physical
post to disc conpletes. Only valid for write requests.
2 Ldev LDR’ LDEV (8:1) - SERIAL’POST.
~Set when the physical post should be through the Global
3 Happed Domain CDT entry nunber LOR’COT Serial Hrite queue.
(9:1) - COI’QUEVED.
418 DST nunber LDR*BUFDST This request has been queued - either onto the CDT active
queue {see CDT Mapped Dorain entries) or onto the disabled
5 Offset into DST LDR’BUFRDR disc request list.
(10:1) - NOVE’DONE.
6 Strategy | Function LDR’ STRAT’ FUNC The move has been completed, but the process won’t be
auzkened until the DONE bit is set.
7 Count/Rlog/Control returns LDR’ COUNT (11:1) - Not used.
(12:1) - CUR’REQ.
o 4] LDR’ PARMI Set if this request is the current/active request.
(13:1) - DISABLE.
1 P2 LOR” PARN2 Set if the request is disabled.
(ta:1) - LDR’REQ.
12 | Qualifier | Status LDR’STRTQ Set if this is a logical disc request.
(15:1) - LDR’INLOC.
13 PIN nunber LDR’PCB JSft if Mapped Donain COT entry is in process’s locality
ist,
214 Prev. LDR in queue {table relative) LOR*PREVQ
DR’ L*HODR
215 Next LOR in gueue (table relative) LOR’NEXTQ The High Order Disc Rddress of the extent limit. (See note with LDR’B’HODR).
216 HODR of extent base LDR’ 8’ HODR LOR’ LDEV
The ldev for this regquest.
17 LODA of extent base LORB’ LODA
(DR’ COT
220 LODA of extent limit LDR’ L’ LODA The DT number for the Mapped Donain entry associated with this request.
LDR’ BUFDST
Data Segnent number for the target of the logical I/0 request. If bit zero
is set, then this is the process’s stack.
DR’ BUFADR
Offset uithin the DST (above) for the target address. If the DST is the
process’s stack, then this address uill be DB relative.
6.01.00 6.01.60
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LDR’ STRAT* FUNC

(0:8) - Strategy
0 - Unknoun caller
1 - Unknoun File System
2 - Spooler
3 - Directory
4-7- Unknoun caller
8 - Gennessage
9 - File Systen, Quiesce I/0

10 - File Systen,
11 - File Systen,
12 - file Systen,
13 - File Systen,
i4 - File Systen,
15 - File Systen,

Sequential, No Buf
Direct, No Buf
Sequential, Buffered
Direct, Buffered
KSAn

INAGE

{8:8) - Function

0 - Read
1 - frite
LDR* COUNT

On initiation, this specifies the requested transfer count (+words, -bytes).
At conpletion of the request, this contains the actual transmission count
(+uords, -bytes).

LDR* PARM1
This is the High Order Disc Rddress of the requested disc sector.

LDR*PARM2
This is the Low Order Disc Rddress of the requested disc sector.

LDR’STATQ
Uniforn status returns.

LDR’PCB
PIN of the requesting process.

LOR*PREVQ

Table relative index of the previous LDR in the queve. (NOTE: LDRs are sing-
ly lir)aked on the CDT queues, and doubly linked on the disabled disc request
queue).

LOR'NEXTQ
Table relative index of the next LDR in the queue.

LDR’ 8’ HODA

The High Order Disc Rddress of the extent base. (Used when the logical disc
request is through the Ffile systen. Caching uses this information when
searching nenory for a "hit" on a cached domain].

LBR*8’ LODR

The Louw Order Disc Address of the extent base. (See note above).

LOR’ L’ LODR

The Low Order Disc Address of the extent linit. (See note above).

G.01.00
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CHRPTER 24 NATIVE LANGUAGE SUPPORT

NL/3000 Internal Table Structure

NLS FILE CODES

LANGDEF.PUB.SYS - 1228
CHRDEFXX.PUB.SYS - 1229
NLSDEF . PUB. $Y$ - 1229

Native Language Support (NWLS) Table Overview

| |
iSys Glob Extn K12 [-=-=>

|
|
------------------ | NRTIVE |
| {¢--=---=>| LANGUAGE
| LANGURGE = DST
| Coenn
| TABLE [ R P ——
| |
| |
-->| LANGURGE
ST
G.01.00
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Native Language Support

Hative language Table (NLT)

This table is created by INITNLS (called by PROGEN). The DST number is con-
tained in SYSGLOB extension X12. The Native Language Table (NLT) contains
the description of all the character sets needed to support the installed
languages, and additional information needed to support the configured lan-
guages (DST nunbers of the languages associated DSTs, character sets, etc.).

Every installed language has had an associated Language OST, set up by
INITNLS.

|
| NLT INSTALLED LANGURGE |
! TRBLE |

|- |
| NLT INSTRLLED CHARACTER |
SET TRBLE

HLT CHARACTER ATTRIBUTE
TRBLE

6.01.00
%-2

Native Language Support

NLT Overhead Table

The NLT overhead table is 8 words long.

0 W]
TR

2 | LENGTH OF NLT (IN HORDS})

3 | RUMBER INSTRLLED LRNGURGES
4 | NUMBER INSTALLED CHAR SETS
5

6

SYSTEN LANGUAGE ID NUMBER
SYSTEN LANGURGE LDST
KUMBER

7 RESERVED

£.01.00
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Native Language Support

NLT Installed Language Table Format

For each of the supported non-NATIVEX00O languages there is a 12-word lan-
guage entry.

0 LANGURGE IO NUMBER <--I
1 LANGUAGE CLASS I
2|  LANGURGE LDST NUMBER I
3| CHARACTER SET ID NUMBER }
4 {--1st SUPPORTED LRANGURGE
ENTRY
| [
=== LANGURGE NANE == |
(8 WORDS) |
1 P
0 LANGUAGE TD HUMBER P
|
i LANGUAGE CLASS i
2| LANGUAGE LDST NUMBER }
3| CHARACTER SET ID NUMBER I
4 {-Nth SUPPORTED LANGUAGE
| ENTRY
| |
=== LANGUAGE NANE = |
| (8 HORDS) |
11 [¢omm
| |
£.01.00
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Native Language Support
T In haracter Table Forn,

For each character set installed on the systen there is an 11 word character
set table. It has the follouing format:

==z CHARACTER SET NAME =
(8 WORDS)
10

I
0 i CHARACTER SET ID NUMBER
11____CHRRRETER ST TYE
2| POINTER 70 CHARACTER

| RTTRISUTES ThaLe
3

|

.

|

|

|

Native Language Support
Attri 1

The NLT Character Attributes Table is comprised of a table for each con-
figured character set. Rt this tine, only two character sats are configur-
able: Class Four Languages (KANJI-based) and Nonclass Four Languages.

Character type = 1
| CHAR SET & 1 meeesvennaand| 256 byte
ATTRIBUTES | RTTRIBUTE
----------------- | TRBLE
| CHAR SET # 2 [-=-- [eemannn esemmnnncaean|
[ ATTRIBUTES |
= ----------------- i Character typa » 2
ane It PR PO 5| 8 word KANJI
| | |  RTTRIBUTE
B | i TRBLE

The type = 1 attribute table is a 256 byte table. Each byte corresponds to a
character with that octal value.

Rttribute nuneric character

special character (e.g. “i", "?", "." etc.)
alphabetic uppercase character

alphabetic lowercase character

control code

invalid character (unused code)

nBwRn O

6.01.00 6.01.00
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uage DST ST Overhead tabie

For each language installed on a target system (with the exception of
NATIVE-3000) INITNLS will build one language DST with the following
structure:

|ommmmm oo |
| LDST TRANSLRTION TRBLES |
| (5 subtables) |

| |
| LDST CUSTOM DRTA TRBLES |

LDST NATIONAL SPECIAL  :
\LI :

: BLE
: (an optional table)

6.01.00
%7

The overhead region has the following format:

0 we S

1 ngu T

2 LDST SIZE IN WORDS

3 NLT DST NUMBER

4 LDST OFFSET TO CusTon
DRTR TRBLES

5 LDST OFFSET TO NRTIONAL
SPECIAL TRBLES

= RESERVED asz

The national special table is optional. If it does not exist, the pointer to
it is zero.

LDST Translation Tables

For each language a nunber of translation tables are stored:

LDST UPSHIFT TRABLE
(128 WORDS)
LDST DOWNSHIFT TRABLE
(128 WORDS)
LDST ASCII -> EBCOIC
CONVERSION TRBLE
(128 WORDS)

LDST EBCODIC -> ASCII
CONVERSION TRBLE
(128 WORDS)
LDST COLLATING
SEQUENCE TRBLE
{class dependent)

6.01.00
24- 8




Native Language Support

LDST Collating Seguence Table

The LDST Collating Sequence Table is of different formats depending upon the

Native Language

Support

Class Tuo Lanquages

This eequence table has a 13-uord over head table and a 128-ucrd sequence

class of the language. table.
Qverview
0 139 Cmmmee
Class Dne  Some languages, nanely Anerican English and Katakana, can be be 1 LANGURGE ID
Languages: collated by using the numerical representation of the ASCII en-
coding as the sequence nunber for any given character. These 2 LANGURGE CLASS
languages can use the Compare Bytes machine instruction.
3 1
Class Tuo Sone languages may be able to use the COBOLII nachine instruc-
Languages: tion, Compare-Translated-Strings. These languages need to have a 4 128
one-to-one napping of character encoding to sequence nunber. Any
algorithn for this class of language nust take into account the 5 ¢ <-Overhead table
fact that not all HP 3000s have the COBOLII firnuare.
6 [
Class Three Nany languages will not be able to use either of the tactics
Languages: described above. There are a number of language-dependent al- 7 0
gorithns that need to be supported. 210
1 o
Class Four Some languages require 16-bit character string encoding.
Languages: Collating these languages is not supported. The collating se- 21 louest char. | highest char.
quence table for this class of language is reserved. sequence value | sequence value
2 reserved ¢=mmn
Class One_languages
%13 sequence # 0 | sequence # 1 (ommee
Since class one languages will use the compare bytes nachine instruction sequence # 2 | sequence # 3
(CMPB), the whole collating sequence table for this class is 3 words. <-$ table
| |
0 3 %212 : sequence ¥ 254 | sequence # 255 =< -----
1 language ID
---------------------- Hote: Mord X11 of the overhead contains in the left byte the the character
2 language class value, uhich has the louest sequence nunber and in the right byte the
character value, which has the highest sequence nunber.
In the 128-uord sequence table, the byte value of the character is
used as a byte pointer in the collating table.
The byte value of the character is used as a byte pointer collating
entries.
6.01.00 6.01.00
2-93 24- 10
Native Language Support Native Language Support
Class Three Lanquages Class Three |anquages (Cont.)
| =~ node —-- |
0 Table Length {words) C=emom
0 783 15
1 LANGUARGE ID | |
| 0 101 0 | These characters will
2 LANGUAGE CLRSS | | be ignored uhen sorted.
OR
3 1 | | all 1:1 napping
| sequence # {01 0 | characters
4 256 | | wuithout case or
accent priority
5 Pointer to 2:1 fapping Table <-Overhead table OR
| | 1:1 napping
6 Length of 2:1 Mapping Table | sequence # | 0| priority | characters uith
| | case or accent
7 Pointer to 1:2 Napping Table priority
OR
210 Length of 1:2 Napping Table
|
m lowest char. | highest char. | sequence # | 1] index | 2:1 napping
sequence value | sequence value { { characters
OR
2 regerved Cmmmme | {
| seq. # of 1. | 2| index | 1:2 napping
213 <-- Sequence Entry # 0 Cmmmmn { | characters
Seguence Entry & 1 The byte value of the character is used as an index to the sequence entries.
<-§ table
%3720 Sequence Entry ¥ 255 Cmmmmn
2:1 Character Napping Table
1:2 Character Mapping Table

-]

6.01.00
28- 1

6.01.00
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Native Languape Support
2:1 Character Mapping Table

i 0 73 ]
izn napping entry | ====> 0 0
saq. ¥ of pair| node of pair

| legal char t

eg L1 1]
{n=1)%2 0 | legal char n
(n=1)%241 | seq.# of pair| node of pair
n*2 -1
n*2+i |node non natch
|=mmmem HODE =====n=en |
0 7 8910 16

|

| |=====~ index/type

| priority

I (bits 10:6)

|memanaen node type (0,1,0r
(bits 8:2)

Entry has sane Fornat as node options in the LDST Coliating Sequence Table
Format for Class Three Languages.

6.01.00
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112 Charecter Mapping Table

0 719 16
112 napping entry ! ===> 0 | seq.¥ of 2nd | node of both
"1 [ eeq.Wof 2nd | node of both

|
!

seq.H of 2nd | mode of both

[====== FODE -~
78310

-
15

[RES——')
(bi.

Entry has sane fornat as one above.

6.01.00
24- 14

==« index/type
priority
(bits 10:6)

e type (0,1,0r
s 8:2)

Native Language Support

Class Four languages

Class four languages require 16-bit character encoding. Sorting in class
four languages is not inplenented in this release of NLS. R prelininary col-
lating sequence table is planned to be 8 words in length.

Rddress on disc - Pattern 1

Address on disc - Pattern 2

"
"

Rddress on disc - Pattern 8

6.01.00
24- 15
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This table is 196 words long.

LDST Custon Data Table Format

The fornats and infornation in this table are

language dependent, and nay be nodified with LANGINST.PUB.SYS.

116

127

1639

178

176

179

LDST CALENDAR SKELETON
(9 words)

LDST CUSTON DATE SKELETON
(13 bytes)

LDST TIME SKELETON
(4 words)

LDST ABBREVIATED MOMTH NANES
(24 words)

LDST FULL MONTH NANES
(122 words)

LDST ABBREVIRTED WEEKDAY MAMES
(21 bytes)

LDST FULL WEEKDAY NANES
(42 words)

LDST YES/NO CHARACTER STRINGS
(6 words)

LDST THOUSANDS INDICATORS
(1 word)

LDST CURRENCY SYnBOL
(5 bytes)

LOST RESERVED

6.01.00
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T Natien ial T

This table is optional and its existence is signaled by & nonzero pointer in
the LDST overhead region. It is used to store data unique to a2 given language
== ¢.9. the Enperor data the for the Japanese calendar.

| national |
| dependent |
| data |

Date Fornats for Japan and Taiwan

For a given language, there is only one date format possible. The format of
the year stored in the date format of the LDST can either be yyyy or yy for
the Julian dates or Nyy for either the Japanese date (Enperor Era)- or the
Taiuanese date foundation of republic date).

If the fornat of the year stored as the date format in the LDST is Nyy then
either the Japanese emperor dates or the Taimanese foundation date has to be
stored in the national dependent table.

G.01.00
24- 17
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National Dependent Tablg Format

(2n+2) +
(2n+3)

The period entries are tuo word entries of the following fornat:

|
| year of | day of the | word 1 (starting date)
i century | year !

The ID for Japanese and Taiuanese date formats is aluays set to 1.

6.01.00
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Japanese Date Fornat

There are three entries which do not change. The user can add neuw entries.
These entries have to be stored in ascending order sorted by word 1.

The values of the entries are:

sta{*ting date octal value starting  enperor synbol
noy

year
* 1/ 111873 1Al 41 n
713041912 %14324 X1 T
12/25/1326 %32547 Al S

* since this starting time is in the 19 th century and we are not able
to handle dates before 1900 easily, we store X1 as starting tine.

For neu date entries created by the customer the starting year will
aluays be 1.

6.01.00
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Taiuanese Date Fornat

There are two entries for the Taiwanese national dependent table.

The values of the entries are:

Starting date Octal value Starting Enperor synbol
(noy) Year

1/ 171900 Al %0 x40

1/ 1/1912 214001 Al %40

The user does not need to add neu entries.
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