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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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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:

e 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.

e 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



Hemory Layout

CHAPTER 1__MEMORY LAYOUT

Fixed Low Memory (Series 44/43/64/68

b4 DEC

ol CSTB (BRSE OF CST TABLE)** 10

11 XCSTB (POINTER TO CURRENT EXECUTING il
PROGRAN BLOCK)

2| DSTB (BASE OF DST TRABLE)** i2
31 0 13
4] CPCB (CURRENT PCB INDEX )** 14 >PCB REL
5| QI (INITIAL Q FOR ICS)** 15
6 ZI (INITIAL Z FOR ICS)** 16
7] SYSTEM INTERRUPT NMASK WORDX* 17
10| DRTBRNK (BANK OF DRT TRBLE) 18
1] DRTADDR (BASE OF DRT TRBLE) s
12] DBBAKK (FOR INITIAL’S STACK) * 110
13| DB (FOR INITIAL’S STACK) * 1
14| 112
15| 113
161 114
17| 115
20| 116
2] LR (INTERRUPT INTERVAL)+ 117
22| TEMPLR (TEMP STORAGE OF LIMIT REG)+ 118
23| LR (SYSTEM CLOCK LIMIT REGISTER) ** 119

QU111 20

6.01.00
1-1

Nenory Layout

Fixed Low NMenory (Series 44/48/64/68) (Cont.

25| TR (TIME SINCE LAST SOFT TIMER IHTERRUPT)** |21

26| SCST (SYSTEM CLOCK STATUS)** 122
2| SCLC (SYSTEM CLOCK LAST COUKT)** 123
X-37] [2a-31

NOTE: Rl pointers are absclute addresses.

LEGEND: ** Needed by Firnuare andfor by Systen, aluays
Needed during INITIRL
+ Needed by MPE, set up by INITIAL or PROGENITOR.

6.01.00
-2

flenory Layout

Systen Global Rrea

LI T T S I
OCTRL 1 2 3 4 56 727 8 90123485 NANE
[ SYSGLO8
1 CST BASE csT
2 DST BASE DSt
3 PCB BASE pce
4 SWAPTAB BASE SLL
5 10Q BASE 10Q
6 SBUF BASE BUF
7 ICs QI s
10 LPOT BASE LPOT
1" SHON BASE SHON
12 TRL BASE L
13 JCUT BASE SIR
14 SIR BASE SOCTAB
15 JPCKT BASE JPCNT
16 TBUF BRSE BUF
17 DISC REQUEST BASE DRQ
20
21 FIRST FREE MEMORY RODRESS
22
TINE OF LAST CYCLE
23
24 RESERVED
25 Break Point Flag BPTF

6.01.00
1-3

Nenory Layout

Systen Global fArea (Cont.

26 VDSHTRB BRSE YDSHTAB
27 STATIC FENCE
X CURRENT CST BLOCK INDEX CSTBX
3 MERSIO BASE MERSIO
32 DISPLACEMENT TO CODE =@CST(0)-80ST(0) DFC
33| DISPLACEMENT TO SHARABLE = @CST(LAST)-@DST(0) |OFS
A Sron Index
35 ABS ADDRESS (SYSDIT(8)) DIT8
36 Reserved SBANK
37| ABS ADR OF PMBC TRBLE FOR LST/STT CHECKING  |SBASE
40| RESERVED FOR INITIAL (VDSENTRY)
41| RESERVED FOR INITIAL (VDSHAP}
42 SRTTAB BRSE SRTTRAB
43 SPECQ HEAD SPECQHERD
4 Nurtber of RAvailable Regions HOLECOUNT
45| ¥ PAGES IN LARGEST CURRENTLY RVAILRBLE REGION|MRXRVAILREG
46| NAKE OVERLAY CRNDIDRTE INFORMATION NOCINFO
47 NUNBER OF MEMORY BANKS CONFIGURED -1 NBARKS
5 SCHEDULER TO RURKE MESSAGE SCHEDTORWAKENSG
51 POINTER TO CSTBLK TRBLE CSTXBLCKPOINTER
52 AUAKE TO SCHEDULER MESSRGE RUAKE TOSCHEONSG
53 WRIT TO SCHEDULER MESSRGE
54 CURRENT ACTIVITY'S PRIORITY CURARCTPRI
6.01.00
i- 4




fenory Layout flenory Layout
Systen Global Rrea (Cont. Systen Global fAirea (Cont.
/58 BUSY TRBLE POINTER BUSY j102
=56 WERD TABLE POTNTER HERD {103 CURRENT # OF SPOOL KILOSECTORS NUMSSECT
:57 TRAIL TABLE POINTER TAIL {104 # SECTOR/SPOOLFILE EXTENT EXTSSECT
!50 # OF SI0 PROGRAMS EXECUTING SIOCOUNT 105 HAX CODE SEGMENT SIZE
IG1 PRARITY ERROR FLRG (MEM PE) PARITY 106 MAX # OF CODE SEGMENTS/PROCESS
:62 Inpeded queue head for nessage buffer (PIN) |IOMSGPIN 107 MAX STACK SIZE (MAXDATA)
EEEI I/0 Nessage systen error flags I0LOGEX 110 DEFAULT STACK SIZE
{0:1) - Mo SYSBUF avail for I/0 error logging
{1:1) - No SYSBUF for IOMESSRGE (GENNSG) 1M1 FIRX EXTRA DATA SEGMENT SIZE
RESERVED !64 # OF TERMINALS RERDING RDCOUNT 112 NAX & EXTRA DATA SEGMENTS/PROCESS
;egl'één ) 65 # OF TERMINALS WRITING WRTCOUNT 13 DST nunber for NESSAGE buffers
66 DSET B CRIO 114 UPDATE LEVEL UPDATEL
67 CRID 115 FIX LEVEL FIXL
LAST TINER
0 CRIO 116 VERSION LEVEL VERSION
" HIGHEST DRT KUMBER HSYSORT 17 DEFRULT CPU TINE LINIT
n” PONERFAIL PONERFRIL 120 # OF SECONDS TO LOGON
n SYSTER UP FLAG sysup 121 JOBSYNCH BITS (13:3)
\74 SYS CONSOLE LOGICAL DEVICE NUMBER CONSLDEV 122 EXTERNAL PLABEL OF INITIATE
/7 COLD LORD COUNT CLORDID 123 INTERNAL PLABEL OF INITIRTE
I 76 SHARED FCB DST SHFCBOST 124 MAKSYSOST
I 7 NONITORING FLAGS 125 MAXSYSCST
RESERVED I!OO 126] Ldev for SL.PUB.SYS | HODA for SL.PUB.SYS
FOR FILE< NRX & OF SPOOL SECTORS MRXSSECT
SYSTER  [101 127 LODA for SL.PUB.SYS
! 1% (DIRECTORY)
131 (DISC RDDRESS)
G.01.00 6.01.00
1-5 -6
Hemary Layout Menory Layout
Systen Global Area (Cont. Systen Global Area (Cont.
132 SPOOLINDEX 157 EXTERNAL PLABEL OF "COMMANDINTERP"
/133 EXT LRABEL FOR SHOWCOM 160 INTERNAL PLABEL OF "COMMANDINTERP"
1138 161 EXTERNAL PLABLE OF "SPOOLIN"
[135 CS IONRIT PLABEL 162 INTERNAL PLABLE OF "TRACEO™
RESERVED¢
FOR LS |13 i {8 FIX LEVEL 163 EXTERNAL PLABEL OF “TRACEO"
I137 CS VERSION 164 INTERNAL PLABEL OF “SPOOLIN"
{140 CCLOSE PLABEL 165 EXTERNAL PLRBLE OF “SPOOLOUT"
141 LOGICAL PROCESS TABLE (PROGEN) 4 166 INTERNAL PLABEL OF “SPOOLOUT"
142 T 167 3 HORD
143 LOGICAL PROCESS TRBLE (UCOP) 2 120 i LOGGTHG
144 LOGICAL PROCESS TRBLE (PFAIL) 3 171 i HASK
145 LOGICAL PROCESS TABLE (DEVREC) L] 172|STATE| 0STH - BUFFER 0 STATE:
146 LOGICRL PROCESS TABLE (DRUSG) ] 173|STATE} DSTH - BUFFER 1 ? EE;"
147 LOGICAL PROCESS TABLE (STHSG) 174 BUFFER LENGTH (SECTORS) 2R
1% LOGICAL PROCESS TRBLE (LOG) ? 175 FREE RRER POINTER
151 LOGICAL PROCESS TRBLE (LOAD) 8 176 FLAGX
152 LOGICAL PROCESS TABLE (IOMESSPROC) ] RE?E:\I ’ 177 # RECORDS WRITTEN IN BUFFER 0
153 LOGICAL PROCESS TABLE (SYSIOPRDC) 10 LSy 200 # RECORDS MRITTEN IN BUFFER 1
154 LOGICAL PROCESS TRBLE MENLOGP 1 201 FILE SIZE (BLOCKS) - 1ST HALF
155 EXTERNAL PLRBEL OF "TERMINATE" 202 FILE SIZE (BLOCKS) - 2ND HALF
156 INTERNAL PLABEL OF “TERMINATE" 203 (L0G FILE SIZE)
204 (BLOCKS)
205 LOG FILE NUMBER  (LOGFILENUM)
206| NUMBER OF LOGGING [BLOCKS WRITYEN {1ST HALF)]
2071 BLOCKS WRITTER [BLOCKS WRITTEN (2ND HALF})

G.01,00
1-7

6.01.00
1- 3



Systen Global Area (Cont.

fenory Layout

Menory Layout

Systen Global Area (Cont.

| 210 (TOTAL # LOG RECORDS MISSED) SEgﬂENT 254 CURRERT WORD COUNT KDSCOUNT
| TRACE
| 21 (DUE TO LOG FAILURE) = 255 BUFFER SIZE BUFFSIZE
|
I 212{ TOTRLH RECORDS MISSED - “JOB INITIATION" LOSS : 256 MAG TAPE LDEV LDEY
LUGGIN? 213]TOTAL# RECORDS MISSED - "JOB TERMINATION" LOSS | |  ====- 257 TRACE SEGMENT EXTERNAL LRABEL TLABEL
----- 214| OPERATOR CONSOLE JOBSESSION $ AT STARTUP 260 STHOR
215 261 NEASINFOTABPTR
216 RESERVED FOR KERNEL USE
217 262 NEASUREMENT STRTISTICS CLASS MASK GCLASSENABLED
220| MAPPING FIRMMARE FLAG (NON-ZERO=MPE V/E UCODE) 263 CLASS O STRTISTICS BANK NUMBER MERSSTATKDSBANK
221| BANK AKD ADDRESS OF MAPPING DST ( INITIALIZED 264 CLASS © STATISTICS RDORESS MEASSTSTXDSBASE
222| BY DISPATCHER DURING LAUNCHING R PROCESS)
265
223| TOTAL SEGMENT NUMBER OF CURRERT PROCESS SCAN POINT
266
224 TOTAL FREE PHYSICAL CST ENTRIES
267 MEASF LAGS *x
225 HEAD OF FREE PHYSICAL CST LINK
270 HEWLETT-PACKARD DATA BASE (HPDB)
226 XLST DST NUMBER | | ===
21 INDEX OF PCB AT HEAD OF DISPRTCHING Q |SYSDISQHERD
227
RESERVED 272 INDEX OF PCB AT TAIL OF DISPATCHING § |SYSDISPQTAIL
247
273 DST # OF CDT TABLE (DISC CACHING)
280 HOLE LIST HERD {BANK) HLHERD
274 BANK # OF THE CDT TRBLE (DISC CACHING)
251 HOLE LIST HERD (RDDRESS) KERNEL
275 ADDRESS OF CDT TRBLE (DISC CACHING)
252 HOLE LIST TAIL (BANK) HLTRIL
276 HELP LOGICAL DEVICE NUMBER
253 HOLE LIST TAIL (RDDRESS)
277 CURRENT LOGON DST DSTLOGOK
300 (sT0P)
301 (BITS) (see p. 2-15)
02 # PROCESS ENTRIES
303
6.01.00 6.01.00
1-9 1- 10
Hernory Layout Rerory Layout
Systen Global Rrea (Cont. Systen Global Rrea (Cont.)
304 DEVREC PIN | 2 335 DSCHECK PLRBEL
305 20 336 DSOPEN PLRBEL
6 UCoP PIN | 0 337 DSCLOSE PLABEL
37 220 340 MANAGEWRITE CONV. PLRBEL
PROCES:
S10P 310 LOG PIN | 1 k3l CONSDSLINE’ PLRBEL
TRBLE
3N 220 342 CXREMOTE PLABEL
312 IOMESS PIN | 3 343 CXDSLINE PLABEL
313 %20 344 CXRFA PLRBEL
314 MENLOG PIN | 4 345 DSINAGE PLABEL
315 220 346| DEFAULT LABEL TYPE | TAPE LBL AUTO REC FUN
316 RESERVED 347| SYSDB PTR TO TERM INIT CHNL PG (S30/33 ONLY)
17 Reserved 3501 ne| |SD| SOFTDERTH FLAG
— HEM PRESSURE
--- 320 DS GLOBRL DRTA SEGMENT DST NUMBER 351
LAST CYCLE DURATION
3 RESERVED FOR DS/3000 (SET TO ZERD) 352
322 RESERVED FOR DS/3000 (SET TO ZERQ) 353
CYCLE THRESHOLD
323 SDS LDEV PLARBEL 3%4
DS 324 RESERVED FOR DS/3000 (SET TO ZERQ) 355 BUG CATCH ENRBLE CELL
325 RESERVED FOR DS/3000 (SET TO ZEROD) 356 MONITOR BUFFER | TINESTANP MONBUFTO
326 RESERVED FOR 0S/3000 (SET T0 ZERD) 357 NONITOR BUFFER | TIRESTRMP RONBUF T1
327 RESERVED FOR DS/3000 (SET TO ZEROD) 360 DSBRERAK PLRBEL
330 DISC STRTUS LAST 361} Bank of last menory word LRST MERORY
DISC
33t LDEV | 0IsC sI0 362 Base of last memory word ADDRESS
ERROR
332 RONESS ,|/363 PYPROC PIN
333 NAXQUELE 1364 PV RECOGNITION COUNT
JOBPRI PRIVATE<
kE) DEFRULTQUEVE VOLUMES :365 VMOURT FLRGS |AUTO|ALL|ON
6.01.00 6.01.00

i- i1




Systen Global frea (Cont.

{366

1367

\3%0

3

>

HSG CATALOG LDEV |

n NESSAGE CATALOG DISC RDDRESS

n ASG DST

37 CONSNPLINE’ PLRBEL

3 CONSNRJE PLABEL

3

N
e

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

3

N
~

SYSDB RELATIVE POINTER T0 SYSGLOB EXTENSION

400| CPU NUMBER ( Set by softdump )

401 HICROCODE MEMORY LOCRTIONS

|
|
I OF CPY_THAT MPE IS RUNNING AND WHE

*NOTE THAT THE CONTENTS DEPEND ON THE TYPE

THER A

DUMP, POWERFRIL, OR CNTL B/HALT HAS OCCURRED

402

The follouing locations refer all systens:

21401 = DUMPDEVDRT 21410 = S - BANK
02 = X 1011 =7
03 =0DL 1412 = STATUS
04 = DB - BANK 1413 = PB - BANK
05 = DB 1414 = PB
6=10 1415 = P
7=3n 1416 = PL
1417 = CIR
1420 = High Bank

The folloming locations refer exclusively to the §

%1421 = NICROCODE VERSION NUMBER
T (0:2) 00 = MASTER RELERSED
10 = PENDING RELERSE
11 = EXPERINENTAL
BIT (2:6) BASE LEVEL (1-64)
BIT (8:8) PATCH LEVEL (1-99)
21422 = FLAGS/NISC

6.01.00
1- 13

eries 37:

Nenory Layout

flenory Layout

BIT (0:1) 1 IF ON ICS
BIT (1:1) 1 IF IN DISPRTCHER
BIT (2:1) LOGICAL/PHYSICAL
1 IF LOGICAL
BIT (3:1) 1 IF CHANNEL PROGRAM IS RUNNING
BIT(4:1) SPLIT BANK FLAG
1 IF SPLIT

BIT(5:3) UNUSED
BIT(8:8) LAST STOP CODE

%1423/7377 = CHANNEL PROGRAM AREA FOR BOOTING SOFTHRRE
(USED ONLY DURING BOOT).

The following are assignnents after softuare has been loaded and launched:
X1540/1617 = ROM INPUT BUFFER FOR TERMINAL I/0

1620/1677 = RONM OUTPUT BUFFER FOR TERMINAL I/0

1700/1710 = ROM CONTROL BUFFER FOR TERRINAL I/0

1741/1737 = ROM CONTROL B INTERFACE BUFFERS

The following assignnents refer to the Series 30/33/39/40/42/44/48/64/68

30/33/39/40/42/44/48 64/68
%1421 = SYSTEM HALT & %1421 = CPX1 REGISTER
1422 = ISR (INTERRUPT REGISTER) 1422 = CPX2 REGISTER
%1515 = SYSTEM INTERRUPT PASK %1515 = NIR REGISTER
1516 = DRT 0
1517 = DRT 1
1520 = DRT 2
1521 = DRT 3 37/64/68
1516 = DRT 0
1617 = DRT 1
1520 = DRT 2
1521 = DRT 3
1522 = DRT BANK
1523 = DRT RDDRESS OFFSET
1524 = INTERRUPT NMASK FOR INBO
1625 = INTERRUPT NMASK FOR INB1
1526 = INTERRUPT MRSK FOR IMB2

1527 = INTERRUPT MASK FOR IMB3
All Systens:
1740 = START OF SYSGLOB EXTENSION

6.01.00
1- 14

SysGlob Extension
X200 words long; Pointer found at Sys0B + X377

z0 SUAP QUEUE DELRY (*100MS)

BANK OF FIRST REGION IN LINKED NE

HORY

BASE OF FIRST REGION IN LINKED ME

HORY

GRRBAGE COLLECTION ENRDLE FLAG

MAIN MEMORY PAGE SIZE (IN W

ORDS )

VDS PRGE SIZE

LAST MAKE ROOM TINME

2
3
4 HOVE THRESHOLD (IN PRGES, FOR GARB COLL)
s
6
7

1 HERORY PRESSURE DURRTION THRESHI

oL

12 NATIVE LANGURGE TABLE (NLT) OS

TH

13 RESERVED FOR NATIVE LANGUAGE SU

PPORT

14 BAUD RATE OF THE SYSTEM CONSOLE

ST 1]
1% PLABEL FOR REMOTE’HPE
17 PLABEL FOR GETDS’NODENRME
5
ST 1111
2] PLABEL USERLOG (EXTERNRL)
61 PLABEL USERLOG (INTERWRL)
62 PLABEL RECLOG (EXTERNAL)
5.01,00
1245

Menory Layout

SWAPQDE LAY
FIRST

MENORY
REGION
GARBLOLLENAD
HOVETHRESH

Memory Layout

SysGlob Extension ({Cont.

63 PLRBEL RECLOG ({INTERNAL)

64 PLRBEL RESTART (EXTERNAL)

65 PLRBEL RESTART (INTERNAL)

66 PMBC LOW CORE BANK ¥ (USER) 1
67 PNBC LOW CORE ADDRESS (USER) i
70 RESERVED FOR INAGE

n RESERVED FOR NEASIO 12| MIOCNT | *

” LORDER CACHE SEGHMENT NUMBER
73 PLRABEL 3270 (EXTERNAL)

7 VERSION

75 UPDRTE

76 FIX

7 COUNT OF TAPE CONTROLLERS USING MERSIO
1 PCRT DATA SEGMENT WUMBER

101]  RESERVED FOR SECOND PORT DATA SEGMENT

102| SYSTEM FPMAP OPTION FLRG SYSFPMAP
103

104 GLOBAL

105 ALLOM

106 HASK

107

10

m RESERVED

17

120| SYS PORT PROCESS PCB RELRTIVE INDEX

121 GLOBAL RFT DST NUMBER

6.01.00
1- 16




Menory Layout

SysGlob Extension (Cont.

122 INITIAL/PROGEN COMM. DSEG NUMBER (Ch. 16)
123 INITIAL SYSTEM STARTUP OPTION

124 PORT” HAX’ SER’ COUNTER
125
127 CURREHTLY UNRSSIGNED

130] (DS,NETHORK MGHT,RPPLICATION SERVICES)

131

132
133
134

135

145 RESERVED FOR SPL

146 PATH FLOW

147 ANALYZER

151 CURRENTLY UNRSSIGNED

6.01.00
1- 17

femory Layout

* HIOCNT = MERSIOCOUNT (3 BITS)
*% MEASFLAGS  (15:1) = 1 ==> MONITOR ENRBLED
BUFFER FLIP/FLOP
=> E0T ON MONITOR TRPE

SYSDE Hords

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

01 23465%6 78 910112131415

{ Address | Bank }

Address is the uhole word with "Bank” masked out to 00000.

Systens that have NPE V/E nicrocode (all 6X systems, 4% systens uith neu
boards) can have a non-zero bank number. Systems running pre-MPE V/E nicro-
code can only use bank 0, therefore the pointer will look like:

012345678 9101112131418

|

{ Address |

i |
SysGlob Word Definitions

ADDRESS NANE FUNCTIOR

DB+55 BUSY - SYSDB relative pointer to BUSY TRBLE for
1/0 resources

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

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

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

DB+72 POWER FRIL - 0-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
DB+74 CONSLDEVN ~ Systen console logical device nunber
DB+400 CPU NUMBER - Set mhen systenm aborts

6.01.00
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JOBSYNCH job synchronization via jobsynch (sysglob+121(8))

(13:1) - JOBSRERDY - set by DEVREC & MORGUE (via procedure STRARTDEVICE)
indicating a ready job. This prevents UCOP from
going to a wait state uhen 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) - JOBSWAITING- set by UCOP just before waiting if any job is
uaiting for list device. Signals DERLLOCATE to
auake UCOP when a device is freed.

6.01.00
i- 1§

Menory Layout

Rllou 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 cormand, or any
future OPERATOR command. Hhen a user is RALLOWed any OPERATOR conmand or
ASSOCIATEd to a device (uhich will use OPERRTOR type conmands) then the cor-
responding bit(s) in the mask in that user’s JIT for that command is set. If
the ALLOW or RSSOCIATE was done on a global scale, then the bit(s) in the
nask of the SYSGLOB area is/are updated.

The following EQUATEs define the nask bit for each operator cornand.
The first set of conmands define the operator connands dealing with devices.
Uhen adding a new command to this set of EQUATEs, be sure to add a cor-

responding move statement in LOGIMRGE, even if the command uill not be
logged.

e
=
=

Hord

ABORTIO
RCCEPT
DOUN

HERDOFF
HEADON
REFUSE

000NN W O I

REPLY
STRARTSPOOL
TAKE

up

HPLINE
DSCONTROL

COCAOQOOOOOOO
RO3wm~womawm=o I

Noo

UPPER LINIT->DEVICE COMMANDS

ABORTJOB 4 13 13
ALLOM 0 14 14
ALTFILE 0 15 15
ALTJOB 1 [
BREAKJO0B 1 117
DELETE 1 2 18
DISALLOW 1 3 19
JOBFENCE 1 4 2
LIt 1 5 21
STOPSPOOL 1 6 22
SUSPENDSPOOL 1 73
QUTFENCE 1 8 24
RECALL 1 9 5
RESUNEJOB 1 10 26
RESURESPOOL 1 127
STREANMS 1 12 28
CONSOLE 1 13 29

6.01.00
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Allew fask (Cont,)
Hord Bt M
WARN 1 14 0
WELCOME 1 15 3
NON 2 0 38
HOFF 2 1N
VHOUNT 2 2 M
LHOUNT 2 3 %
LOISHOUNT 2 4 3
MRIECONTROL 2 5§ ¥
JOBSECURTTY 2 [ ]
OOUNLORD 2 703
RIOENABLE 2 LI
NIODISRBLE 2 9 4
L0G 2 10 42
FOREIGN 2 11 43
InF 2 12 44
SHOUCON 2 13 45
OPENQ 2 14 46
SHYTQ 2 15 &
DISCRPS 3 2 4
na R ion:
$YSDB
01 234566 7 8 9101112131415
R e el R e e e B B B T Py Y I B P P
or |STATE| DST # |
173 | |

STRATE = 0 if respective buffer enpty
1 if respective buffer is current
2 if respective buffer is full

Hemory Laysut

Brectes $top List Cansrel Lavout
SYS0B
20 S10P BITS REPRESENTING WHICH

37

PROCESSES 10 STOP ON “SHUTDOWN"
# PROCESS ENTRIES
TN I e

15T PROCESS ENTRY
2ND PROCESS ENTRY

LRST PROCESS ENTRY

fntry Format

0 123456 78 9101112131415
B Py P N T I T

PROCESS PIN # | STOP BIT # |
PROCESS WRIT STATE Il

assianed Entr
FLRCX
$YsoB entry # process stop bit #
| 346867 89101M23049s A0 T wophth
V6 NI 7011011711111V SE | HF |BUF [SLSD| 1 devrec 2
| | 2 ucop 0
3 log 1
SF = 1 if eoft failure
HF = 1 if hard failure
BUF = 0 if current log buffer is buffer 0
= 1 if current log buffer is buffer 1
SL = 1 to indicate a suitch in log buffers {from 0 to 1 or fron 1 to 0)
8D = 1 to indicate shutdown in progress
6.01.00 6.01.00
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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 segments in MPE V/E. Rl nenory allocated by
INITIAL is pernanently allocated. RLL non-core resident code and data is put SDRT (Only on 64/68 if Pri-

on disc before exiting INITIAL.

Rt the nost basic level INITIAL will try to build nerory to look exactly as
diagranned below. 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 nemory are used by INITIRL during
the restart and therefore cannot be used by WPE until INIVIRL has finished.

Before INITIAL begins to allocate any neriory space, it relocates its core
resident code, its code segrient swapping area and its stack to the highest
configured memory space. Additionally, it uses the last X326 words 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?'.‘ext
builds the disc resident MPE tables. Since some of the disc resident tables
nay be too large to be built in INITIRL’s stack, these tables are built in
unused nenory space. Therefore, in addition to the nenory space required for
INITIAL's code, INITIAL’s stack and core resident NPE, there nust be enough
space left in which to build the largest of the disc resident tables.

For Series 6x nachines nith the MPE V/E Firmuare, INITIAL will build the
tables with “>" gigns by them out of Bank 0 if necessary. For all other
tables, INITIAL will esgentially build memory in the order shoun below.
There nay be an unused fragment of memory betueen the DRT’s and the systen
global area which INITIAL will fill with the smaller tables. Neither the
tables marked with an asterisk nor the code segrients 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 uith 128K words or 160K
words of nerory then INITIAL’s stack will be in bank 1 (the code also on a
128K word nemory size). If INITIAL is occupying part of bank 1 and the space
is needed for a core resident WPE code segnent or to build a disc resident
table then INITIRL will print the error nessage “"ERROR ¥350 OUT OF MENMORY™.

Except for the exceptions stated above, for every allocation of memory
INITIAL uill first try to allocate any reraining space betueen the DRT’s and
SYSDB. It will then try the next available space in bank 0, 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 INITIRL, INITIAL lays doun all the menory region
headers and trailers as shoun below. For any one bank of nemory there will
only be one block of core resident MPE, regardless of its contents. The only
block of core resident NPE 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 0 the first 28 words of every bank (except bank
0) is reserved for the region global header.

6.01.00
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vilege Node Bounds

Systen Global area Checking is enabled.)

Firmiare area

3YSGLOB Extension

DST/CST/LSTX
Ics
PHBC (Only for 64/68 if Pri-
vilege Node Bounds
Ir/err Checking is enabled.)
oLr

Resource Tables
CST Block

Mlenory Neasurenent Info
VDSH Table

Job Process Count
> PRI/SEC HSR
>PCB

> Suap Table (SLL)

>Special Request Table

>Job Cutoff Table

>Tirer Request List

>Systen Buffers

>LPOT
100
>SIR
i >HON Table

5.01.00
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ank nt.

Core Resident CST’s in CST order

Reserved Region Giobal Trailer
Available Region Global Header

Rvailable flenory

fvailable Region Global Trailer

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

Bank 1

Reserved Region Global Header

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

Reserved Region Global Trailer

6.01.00
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CHAPTER 2 MEMORY MANAGEMEWT TABLES

Segrent Table Structure

The current location and state of each data segnent and loaded code segment
is maintained 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 segnent is a data segment, a segrent is a systen SL segwent
or a segnent is part of a progran. The structure and format of each parti-
tion is described in the follouwing.

(%2), (21002)+SYSBASE ~=-~---- > dmemmmee +

(20), (21001)+SYSBASE
CSTRNAP
+ +
}PROGRGHI
S +#¢== (X3), CURRENT PROGRRN POINTER
| NEXT |
| LORDED |
| PROGRAN|
$mmmmmm e +
|
|
{
4mmmemee +

Overall ST Structure

6.01.00
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Pointers and DST #’s of Segnent Table Components
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. CsT

% 0 absolute address of entry O of System SL.

%1001 sysbase relative index of entry O of System SL.

%1032 displacenent fron DST base of entry 0 of Systen SL (i.e.
6CST(last) - @DST(0) = DFS ).

DST nunber 4 is the CSTX Table DST .

iii. CSTX
% 1 absolute address of entry 0 of current progran.
%1033 displacenent fron DST base to first CSTX entry SL.
DST nunber 4 is the CSTX Table DST #.
iv. CSTXMAP

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

6.01.00
2-2
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Standard Object Identifier Fornat

012345678 9101112131415
TYPE | CSTBLK
OBJECT NUMBER

Menory Management

DST General Entry Fornat

Case (i) DST Entry for a Present Data Segnent

OBJIDENTIFIER(0). (4:

= 0 Object is a Data segment
= 1 Object is an SL segnent
= 2 Object is a Progran segnent
= 3 Object is a Cache Donain

> Progran index into CSTXBLK

12)
0BJIDENTIFIER(1).{0:16)

> Nunber field:
DST, CST, CSTX, or (DT number

DST Entry Fornats

DST/CST Entry O Fornat
6 7 8 3101112131415
Ft el el e el e e el et et Bt Bt B B
WORD Of  # CONFIGURED ENTRIES
HORD 1] ENTRY LENGTH (4) %
|
WORD 2| # AVAILABLE ENTRIES
|
WORD 3| TRBLE RELATIVE INDEX TO FIRST FREE ENTRY
|

1234567 8 9101112131415
e T B B B B P e B By E e R |
WORD O IR 10 1R | SIZE/4 I FIRNINFO
WORD 1 [D [R {I IS [N {F IS IC (i |
{C {0 {n {7 {0 {W [Y [0 {D] VMALLOC | FLRGS
VICIT [k {DITISR]I |
} [ O [ | S =
UORD 2 I BANK I MHBANK
WORD 3 i BASE | MMBASE
|
Case (ii) DST Entry for an Rbsent Data Segwent
0123 6 7 8 9101112131415
J==]==]==f=l2m === === ] == | ~= | == | == |- | == {--
WORD © Iﬂ 10 R | | FIRMINFO
|
HORD 1 [D |R I [S |1 IF IS IC W) !
IC 10 {m [T |0 (W IY [0 IDI YMALLOC | FLRGS
ViCIT [k [DII(SIR]] |
= [ T B 1 | I
HORD 2 | LDEV # | HODA | HODR
| |
WORD 3 I LODA } L00A
6.01.00
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£31 Entey Fornats S1Engey Field Descriptions
Aed ment sbeant
€87 Ganaral Entry Fornat f® 1 e gegnent privileged
R » 1 sn) gegnent has baen referenced
Case (1) CST Entry for a Present SL Segnent or CSTX Segrant T 4 es) gegnent is being traced
DCV = 1 »m) dise copy is valid
STK » 1 =2 gugrient is 2 steck
12348 67 8 9101112131415 MOD » 1 ==> 2 yegment modification {exp., contr.) is pending
l"l"l""‘f"l“|"|""' et sl Il et B B B FUIP 1 ww> & forced urite of this sagrent is {n progress
HORD 0 'n IR T | FIRHINFO VHPRGECNT » # of virtual merory pages allocated to this segnent
| ROC = 1 s> gagnent is recoverable overlay candidate
WORD 1/ IR XA/ A/ UL NS IC M | INI ® 1 we> gugnant is in Hotion in
VA0 I L YN0 W | FLUaGs SYS = 1 we> gegnent is a systen segnent
A :E 11 I/ l/ i/ IS R VLI CORE 1 s> segnent is core resident
t/ IR IRV Yy : MDs 1wy urite disabled
WORD 2 I BANK { HHBRANK
WORD 3 II BASE { NHBRSE CSIBLK Fomat
CHSE (ii) CST E For fin Absent S SL or £STK Se CSTBLK(O)o .
ii t or sen t r nent
- o o ° . % NUMBER OF ENTRIES IN TRBLE %
1234 8 9101112131418 1 *
el It ot et St B i B B e P B B B B B % ANY UNASSIGNED ENTRY = =1 *
MORD © [ |M [R §T § 14 FIRHINFO : "
WORD 1 1/ IR UL 1/ {4 1L IS UC | HtkiEib i *  ANY ASSIGNED ENTRY > 0 *
L1011 AY (O L1 | FLRGS
LNV VS IR VL 3 *
IRIRIAIARN Ry *  REMAINING CSTBLK TRBLE ENTRIES *
HORD 2 LDEV ¥ | HODA HODR
HORD 3 LobR LObR The table is initialized to nminus one in each entry. When selected, the

entry is replaced by a DST-relative index to the entry #0 of the CST exten~
sion block. This is the the overhead entry for the associated progran,

Case (iii) DST/CST Free Entry

%100000
TRBLE RELATIVE OFFSET TO NEXT FREE ENTRY
TRBLE RELATIVE OFFSET T0 PREVIOUS FREE ENTRY
HTTEHITETT T T

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

G.01.00
6.01.00 2-6
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Progran Blocks and the CSTXMAP Fixed DST Entry Rssignnents
Since prograns can be dynanically loaded and unloaded, the segment table nmust OCTAL DECINAL TRBLE NAME
be kept packed or fragmentation would occur. Thus, the block of ST entries | = [essscccemcmecacaccae—
for & progran segnent begins at an ST entry nunber that changes if & progran [ 0
uhich uas loaded before it gets unloaded. To manage this dynamic structure, | = femcmmoommcmem
an auxiliary structure, the CSTAMAP is used. R progran is identified by its 1 cst 1 csT
index, CSTXEIXK, into this map. The progran’s current beginning physical ST | = femcmccmcommmcmcceen
entry nunber is equal to equal to CSTHAP (CSTXEIX). 2 | osT 2 0sT
Entry Fornat - CST Extension Block 3 | peB 3 PCB
4 CsTX 4 CSTX
CSTHRRP(CSTHEIN) ==)-mmmommm e e oo e
O * M =4#0OF CST'S IN BLOCK * 5 | SYSTEM GLOBAL RRER 5 S
1 * VALIDITY=2125252 * 6 | CORE 6 CORE
2 * # OF USERS SHRRING BLOCK * 7 | 1Cs 7 Ics
3 % 0 * 10 | SYSTEM BUFFERS 8 SBUF
L L R
-> * HAS CST ENTRY FORMAT LRSI & o] 11 | UCOP REQUEST QUEUE 9 UCRQ
------------ > * HAS CST ENTRY FORMAT X eee- X302 12 PROCESS-PROCESS 10
COMMUNICATION TRBLE prcon
13 | 1/0 QUEUE 1 100
M o—emmemeeee > * HAS CST ENTRY FORMAT % <--- X303 14 TERMINAL BUFFERS 12 TBUF
15 LOGICAL-PHYSICAL 13
DEVICE TABLE Lot
The value of CSTMEIN is established uhen a CST extension block is allocated. | = [eemccemmmmmmmooooemoes
This index into the array CSTKMAP is naintained in the PCB of each process 16 LOGICAL DEVICE 14
sharing the block. TABLE w7
17 ORIVER LINKAGE TABLE 15 DLT
2 1/0 RESOURCE TRBLES 16 BUSY, HERD, TAIL
21 SECONDARY NSG TRBLE 17 SECNSGTRE
22 LORDER SEGMENT TRBLE 18 LsT
23 TIMER REQUEST LIST 19 TRL
24 DIRECTORY 2 DS
6.01.00 5.01.00
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DST (Cont.)
ocTAL DECINAL TRBLE NANE
% 2t
% 2 RIN
2? SHAPTABLE (SLL) 23 SHRPTAB
% | J08 PROCESS COUNT | 24 JPCNT
31 | 0B WASTER TABLE % et
w2 | TeeE L %
TRBLE oo

3 | e meE z L06TAB
3 | REPLY INFORMATION | 28

TRBLE RIT
3 | vOLUE TABLE 2 viee
3 | GREAKPOINT TABLE » st
£ 3
© 2
a1 3 LIoTRE
42 | ASSOCIATE TABLE "
a |osTelk » £STBIK
4w | 108 CUTOFF TRBLE % ot
as | sestenam ¥ oI
a6 | SPECIAL REQ TABLE | 38 SRT
47 | VIRIUAL DISC SPRCE | 39

MANRGENENT TABLE VDSMTRB
% ® DEVCLASS
51 a1

G.01.00
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DST (Cont.)
OCTAL DECINAL TRBLE NAME
52 “il-j ----------------- 42 o
83 43 SIR
) 4 FHAVT
55 45 100
56 46 0D
57 47 LOGONDSTH1
60 43 LOGONDSTH2
61 49 CSTRB
62 | PROCESS-JOB 5 PJXREF
CROSS REFERENCE
63 | svstem ot 51 sysaoT
64 | COMANO LOGON DST | 52 CILOGDST
65 [OUNTED VOL. SET TABLE| 53 e
6 | PRLVOL. USER TABLE | 54 PYUSER
67 | RESERVED KERMEL | 55
0 56 DISCREQTAB
hal 57 MSGHARBTAB
72 |PRIMARY MESSAGE TABLE 58 PRINNSGTRB
73 [MERSURETENT INFO TABLE| 59 NERSINFOTAB
7 | FIRST FREE DST P
6.01.00
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Suap Tables

The SWAPTAB is a core resident merory management table used to keep track of
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.

SUAPTAB DST# = 23 (%27)

%1004 System table pointer to SHAPTRB entry 0.

NOTE: The nurber of entries configured will be 3

greater than the nunber configured via
SYSDUMP, (Entry O consumes 3 entries).

SHAPTAB Entry O Format

3456 7 8 9101112131415

T B B e e o o e K B
0 # ENTRIES CONFIGURED 0
1 ENTRY SIZE (6) 1
2 # AVAILRBLE ENTRIES 2
3 TRBLE RELATIVE INDEX OF FIRST FREE ENTRY 3
4 TABLE RELRTIVE INDEX OF LAST FREE ENTRY 4
5 HIGH WATER MARK §
6 ¥ PRIMARY ENTRIES (0) 6
7 HEAD OF IMPEDED QUEUE (PCB RELATIVE) |7
3 TRIL OF INPEDED QUEVE (PCB RELATIVE) Il 10
9 # CURRENTLY IMPEDED PROCESSES I n
|
10 MAX # OF IMPEDED PROCESSES | 12
" CUMULATIVE # OF INMPEDED PROCESSES I 13
|
12 | 14
|
l
[
17 | 21
I
6.01.00
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SWAPTAB Unassigned Entry Fornat

001234656 78 9101112131415

B R~ P ot e e e
1 TRBLE RELATIVE INDEX OF NEXT FREE ENTRY

2 TABLE RELATIVE INDEX OF PREV. FREE ENTRY

3 0

4 0

§ 0

fin assigned entry in the suaptab is a process’ SLL header or a nember of a
process’ SLL. These formats are now described.

6.01.00
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Seanant Locality Liste (SUL)

The systen naintaine for sach process a segment locality list (SLL) of the
segrants belonging to that process’ currant working set, The process’ SLL
consists of & header and a list of entries. The header and list antries are
taken fron the SWRPTRB.

R process’ SLL is located via the process’ PCB entry. PCBO1 contains the SLL
ralative index of the process’ SLL header.

SURPTAB

Nertory Managenent

.

.

SLLHERDER

3
v

FIRST SLL ENTRY

3
v

NEXT SLL ENTRY

€ 4 e ——— e ———

6.01.00
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$LL Header Fornat
[ ] 3 § 6 7 8 9101112131415
--|--I--I--I--|--|--l--l--l--|-- Rl B R R B
SH I[P IS IS | J
[N JRIN[RIT W |
0 IRISITIRIR I | | I0CNT SCHEDTOIONSG
|€ INILIT’TIPI I
lelejofrjo| |
I migcinigvy |
1 TRBLE RELATIVE INDEX OF FIRST ENTRY IN LIST | FIRSTINX
L
3 TABLE RELATIVE INDEX OF MEMORY REQUEST ENTRY | MEMREQINX
4 # ENTRIES IN PROCESS’ SLL SEGCOUNT
S VIR i
SLL(SLLHERDINR+G)
+(1:1) SWREQ, Swap Required Flag
«(2:1) HASMEN, Has Memory Flag
.(3:1) INTLOC, Initialize locality to nininun
.{4:1) PARTIN, Process partially suapped in
.(5:1) STRTOV, Start suap over flag
.{6:1) SWIP, Suap In Progress Flag
.(8:8) IOCNT, Segnent read conpletions until amake

6.01.00
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Used for passing data segnent size change info and for keeping
4 list of devices naiting for a segnent to arrive in nenory,

21042 - SRT relative index to entry W O
21043 - SRT relative index to the head of the queue

NOTE: The nunber of entries configured will be 3 greater

than the number configured via SYSOUNP. (Entry ¥0

SLL List Entry Format
A ls‘s 78 910111213“'15
0 PCB RELATIVE INDEX OF THE NEXT INPEDED PIN | NEXTIMPPIN
1 TABLE RELATIVE INDEX TO NEXT ENTRY IN LIST | NEXTINX
2 TABLE RELATIVE INOEX TO PREV. ENTRY IN LIST | PREVINX
3 SLL’DBIDESC
- OBJECT IDENTIFIER -
q SLL' 0BINUN
§ INISIDLIBIFISITIFILID| SLL'FLAGS
AITII0fLIRIL {0 |Z Ik |E| PRE
PIKISICIK|O LIS |RRIC| FETCH
ST ICIKIR|Z IT IS |E|E[C| COUNT
E] ITIEEIE Nt ja o in|
Gl [omIaiNirt § | i1

SLL(SLLINX+0) NEXTIMPPIN, next make present deferred queue
PCB Index

SLL(SLLINX+1) NEXTINX, next SLL entry

SLL(SLLINK+2) PREVINK, previous SLL entry

SLL(SLLINX+3) SLL’OBIDESC, 1st word of object identifier
SLL(SLLINX+4) SLL’OBIJNUM, 2nd word of object identifier

SLL(SLLINX+5)
«{0:1) NAPSEG, process’ CST napping segrent (LSTT)
.(1:1) STK, process’ stack entry
.(2:1) DISCIOSEG, disc I/0 pending on this segnent
(3:1) LOCKED, segnent locked in memory
.(4:1) BLKLK, request for blocked lock
.(8:1) FROZE, segrent frozen in menory
.(6:1) SLLINI, process queved for this segment
.(7:1) 1085, Toss this entry
.(8:1) FRZREQ, request segment to be frozen
.(9:1)  LKREQ, request to lock segment in menory
.(10:1)  DECCNTFLAG,
.{11:5) PREFETCHCOUNT,

NOTE:
The Suap Table will be configured mwith at least tuice the
number of configured PlRe,

igured

6.01.0¢
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consunes 3 entries).

SRT Entry O Format

0 # ENTRIES COMFIGURED
ENTRY SIZE (6)

2 # RVATLABLE ENTRIES
3 | TABLE REL. INDEX OF 1ST FREE ENTRY
4 |TRBLE REL. INDEX OF LRST FREE ENTRY
5 HIGH WATER MARK
[ # PRIMARY ENTRIES

7 | HERD OF IMPEDED QUEUE (PCB REL.)
8 | TAIL OF IMPEDED QUEUE (PCB REL.)
9 | % CURRENTLY IMPEDED PROCESSES

10 | ¥ MAXINUM IMPEDED PROCESSES

11 | CURULATIVE ¥ OF INMPEDED PROCESSES

5.01.00
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The follouing entry fornat is for data segnent gize changes:

0 NEXT ENTRY FOR DATA SEGHENTS

- DBJECT IDENTIFIER -

REM DATA SEGMENT SIZE

READ DISPLACEMERT
HOVE COUNT

M e W™

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

0 | NEXT ENTRY OF QUEUED DEVS ON SEG
1 TOQINX
2 TOQINX
3 T0QINX
4 T0QIKX
3 T0QINX

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

6.01.00
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Main Menory Region Headers and Trailers

Main merory 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
nechanisn. 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 memory 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 segrent into the region.

Assigned regions are occupied by present segments. Rvailable and reserved
regions consist of one or nore adjacent subregions. Region headers and
trailers are partitioned into global and local corponents. The global region
header/trailer is only valid for the first/last subregion in regions consist-
ing of more 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 dorains are another forn of assigned regions and are designated as such
in the subregion header. If the cache domain is “napped” (I/0 pending
against it) then the object identifier will have a non-zero value in the
second word of the segrent identifier field. If the second word of the seg-
nent identifier field is zero, then this region is a cache donain that is un-
napped.  (Refer to Chapter 23 for further information regarding Disc
Caching.)

6.01.00
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Hertory Hanagenent
Header length = 24
Trailer length = 4

Global Reaion Trailer

520932 Nealon ‘raller

34656 7 8 9101112131415

B B T e e oAl L R R R

RB-28
RE-27 PREVIOUS TRAILER SUBREGION SIZE PTSS

ROR AR VLTI
SV VLI
SAS | W

PREVIOUS TRAILER REGION SIZE PTRS

|
|
]
}
RE-26 l PREVIOUS TRAILER REGION STRTE PTRAS
|
|
[
|

RB-25 |

Global Region Header (Available Regiong

5 6 7 8 9101112131415

B e P e O Pl L R

RB-24 REGION ASSIGNMENT STAT RAS
AIR A ICIS [LJF T |L I//////////l//////iﬂ
SIEVILICIKIZI0]S | 1T
SIS| [N IPINIFIT I/I///////////////IP

|U o L bz AT Wi
[N BN R LR Ay
RB-23 REGION SIZE RS

RE-22 VI 11T
RB=2t (M08 1108011
RB-20 PREVIOUS LINK (RDDRESS OF PL FIELD PL

OF PREVIOUS RVAILABLE REGION)

RB-18 NEXT LINK (RODRESS OF KL FIELD) AL
IN HEXT AVAILRBLE REGIOR)
RB-16 J'///H/////‘//////."/Jl/.///l’////////////!,’/////l|I

6.01.00
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Herory Management

Subregion Header (Rvailable Regions)

34567 8 9101112131415

e P g T e P A B B P

RB-15 SUBREGION ASSIGNMENT STRTE SAS

CIRIR I///I///////////l///////////l/I I

BUE 1O [J/H1EH LT LT O

CAFIC LZHIIHTE IS

WL Wi i i 1
RB-14 SUBREGION SIZE $$
RB-13 |V | SUBREGION DISPLACEMENT IN MAIN MEM. PAGES | SD
RB-12 WRITE REQUEST POINTER KREGP
RB-11 0BJIDENT

- 0BJECT IDENTIFIER -

L O e,
L R T
RB-7 LDEY | HODA HODR

RB-6 Lou Order Disk Rddress LODA
RB=S /71111110101 1180010014141111
RB=4 \/ZLIHIIITE 1000101140010
RB=3  |//HFHITEHTII IR0 400100 1T
L A e e
RB=1 /AT 11

6.01.00




Menory Namagerant

femory Managemant

Globa) Reajon Hypdar (Reperved Resions) Subreajon Header (Reserved Reajons)
) 3| ‘I 5‘ SI 7I l| 9|10 11|12|13l14‘!5 1 3 4] 5678 9‘10 11 12113l14l15
RB-24 REGION RSSIGNMENT STATE RAS RB-15 SUBREGION ASSIGNMENT STATE SAS
AIRIAIC IS L IF 1T L W/ IR CAR R AL 1
S IE IV ILIC K 1Z |0 18 /7711111111111 RAE A0 [/ 8
SIS | ‘N \PANAE NT /00001 VP CAFAC VIS
[ IZ 1YV Wb Wit in i 1
[ IR -
RB-14 SUBREGION SIZE s
RB-23 REGION SIZE RS
RB-13 |V | SUBREGION DISPLRCEMENT IN MRIN MEM. PRGES | SD
RB-22 ON GOING I/0 COUNT TOCNT
RE-12 WRITE REQUEST POINTER WREQP
RB-21 INITIRTION MESSRGE INITNSG
NIE [0 [Q [T 1EIG IN (R [N 1//24711011111TIM RE-11 0BJIDENT
S IX [N IU [N X IR IS E |S |///121011111111S - OBJECT IDENTIFIER -
GITIG IE IC IP IR IG IL |G 1///4171111111116
P I0 |0 IS {0 IR IB IR IP IS {/4/111111111I W
RIT I JE R IE [RIB|RIT [/7212110111ITEHIR RB-9 FREEZE COUNT | LOCK COUNT LKFZCNT
OIS NG Im [Q (G |0 16 IR {LH1111111IIEIAL
CIR |G R[S |UIE R IE R |/£11111411111411 RB-8 WRITE DISABLE COUNT | I/0 FROZEN COUNT WDIOFZCNT
E B (D {EWVIE] TV T {20111
St E VoL i RB-7 LDEV | HIGH ORDER DISC RDDRESS| HODR
RB-20 | LOCATION OF DISC REQUEST OR NMOVE MSG INITINFO RB-6 LOU ORDER DISC ADDRESS LoDR
RB-19 COMPLETION MESSRGE CONPNSG RB-S | //1HTHIIEET T 11T
WANAR IS IX AN 1/24171HE1H 1T
S {0 L IC {0 IS V27211111111 TITE LT RS RB-& [J/HIHHHNIHEIEEI L T
G|V KWW LG 12710111111 11116
PIE 1D 1E IR R IIIHEIITIE T ETIN RB-3 TINE OF ARRTINE
RAR AL ID 1T B 1Z/2011H11110E10EE1E 4T 1EAR - -
O {E 1K I \T 10 VKT RRRIVAL
ciat Is RALITHERTIET T TT T
1116 TV D G N
RB-18 MAKE PRESENT DEFERRED QUEUE (PCB INDEN) MPQLINK
RB-17 RELEASE PAGE COUNT PAGECNT
RB-16 SPECIAL REQUEST TABLE PTR (SRT TABLE REL) SPECREQTRBPTR
6.01.00 6.01.00
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Menory Managenent flenory Managenent
Global Region Header (Rssigned R Subregion Header (Rssigned Regions)
123 456 7 8 9101112131415 0 1234667 8 9101112131415
R Sl Sl s et P o v v A It el et et et et B Rl e St Il ol Dol Bt Bt A e el Bl Bl ol B
RE-24 REGION ASSIGNMENT STATE RRS RB-1§ SUBREGION ASSIGNMENT STI SRS
ROR A IC IS JL IR 1T ML 1040111040110 CAR R VALLLILIETLEI 1N L
SIE |V IL IC IK 12 10 1S 1/2111111111171117111 RAE N0 V7L o
SIS IN| WP INIF AT 1021101111111110111 19 CAFNC VLTI S
[ N N N Y A A W | Wb VI Hin 1
LI I O N B O L W A YR :
RB-14 SUBREGION SIZE $s
RB-23 REGION STZE RS
RB-13 |V | SUBREGION DISPLACEMENT IN MAIN MEN. PAGES | SD
RB=22 /74111801
RB-12 WRITE REQUEST POINTER WREQP
RB-21 VJLAIIIIIIT I 11T RB-1 P—
RB=20 V/IHTHIITEETEITIIT TP IE LI TR - OBJECT IDENTIFIER -
RB=A9 /21T T T
RB-S FREEZE COUNT | LOCK COUNT LKFZCNT
RB=A8 /11111 ET I 1711
RB-8 URITE OISABLE COUNT | 1/0 FROZEN COUNT WDIOFZCKT
RB=A7 [/IHIP AT T
RB-7 LDEV | HIGH ORDER DISC ADDRESS| HODR
RB-16 V/LIIIIITITTIIIIA 1110110811181
RB-6 LOM ORDER DISC RDDRESS LODA
RB-S [ ///1IITIIIITEEEET LT T T
RB=& [/L/HTIITEIEEE LT
RB-3 TINE OF RRRTINE
RRRIVAL
RB=1 LTI IR0

G.01.00
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Merory Managenent Merory Managenent

Subregion Header (Cached Regions) Region Header and Trailer Field Descriptions
3456 7 8 5101112131415 RRS, Region Assignment State
B B e B B Bl et Dl et Bt e Bl Bl Bl o 2 .?0:1) Region Rssigned Flag
RB-15 SUBREGION ASSIGHMENT STATE SRS (1:1) Region Reserved Flag
C AR IR VZLIIHEEIERIEIIL 1 EDT1EE1T) T (2:1) Region Rvailable Flag
AIE 1O [/211100113ETETT4111ELTEIEET) O (3:1) Region Cleaned Flag
C VR NC ISR T S -(4:1) Size Change Pending Flag
WL it +(5:1) Region Locked Flag
.(6:1) Region Frozen Flag
RB-14 SUBREGION SIZE s$ (7:1) Region I/0 Frozen Flag
(8:1) LSTT segment, Region Map Flag
RB-13 |V | SUBREGIOR DISPLACEMENT IN MAIN MEN. PRGES | SD (9:6) Not used
{15:1) Blocked Lock Migration in Progress Flag
RB-12 URITE REQUEST POINTER WREQP
TOCNT, On-Going I/0 Count
RB-11 0BJIDENT = # of on-going I/0’s in the region which nust conplete
- OBJECT IDENTIFIER - before the initiation message can be processed.
INITMSG,  Initiation Message
RB-9 PREVIOUS CRCHED REGION (RDDRESS OF PD PD 0:1) MNessage Processed Toggle Switch
- - (1:1) Message Externally Disabled Flag
FIELD OF PREVIOUS CACHED REGION) .(2:1) MNessage On-going I/0 Disabled Flag
.(3:1) Queue Segment Read Disc Request Flag
RB-7 LDEY | HIGH ORDER DISC ADDRESS | HODR (4:1) Incore Move Request Flag
(5:1) Expansion Request Flag
RB-6 LOH ORDER DISC ADDRESS LoDA .(6:1) Garbage Collection Flag
.(7:1) MNessage Rborted Flag
RB-5 NEXT CACHED REGION (RDDRESS OF KD ND .(8:1) Release Residual Pages Flag
- - .(9:1) Ok to start conpletion flag
FIELD OF NEXT CACHED REGION) .(10:5) Rot used
.(15:1) Message Valid Flag
RB-3 TIME OF ARRTINE
- - INITINFO, Initiation Message fuxiliary Infornation
RARRIVAL = DRQ relative index of segment read disc request if INITHSG.
QREADREQ=1
RB-1 DISC RDDRESS CSL(8) CACDADISP or
= +/- Displacerent to initiation message for moves
and expansions.
conense, Conpletion Message
.{0:1) Message Processed Toggle Switch
.(1:1) Segnent Modification Required
.{2:1) Block Lock Request
.{3:1) Send Scheduler § Message
.(4:1) Ruaken R Device
.(5:1) TMNessage Aborted
.(6:9) Bvailable
.(15:1) Message Valid Flag
6.01.00 G.01.00
2-25 2- 26
Heriory Management flenory Managenent
MPQLINK PCB relative index of the HERD of the nake present ARRTINE, Arrival time, contains the tine at which the segnent
queue. . contained in the region becane pregent
PRGECNT, Release Page Count CACDADISP Valid only for regions containing a cached domain
=H# of extra pages to release before processing initiation this word represents the disc address ( in one word }
nessage. of the segrent contained in the region. This word
uhich exists in each nenber of a linked list of cached
SPECREQTABPTR, A Special Request Table relative index to the list domains, is used as the target word during the LLSH
of devices queued on this segnent. instruction
SRS, Subregion Assignment State
.<o:1§ Cached region Space Rllocation Structures

.{1:1) Referenced

.(2:1) Recover Overlay Candidate
.(13:3) I/0 Status fron region fetch Rs of MPE V/P and V/E, one doubly linked list structure is used instead of
the nultiple lists ordered by size as in MPE IV. Sysglob locations %250
through %253 contain the respective head and tail (bank & address) of the

33, Subregion Size available region list. These four words have in essence replaced the ARSBN
and ARL data structures in MPE IV. Memory allocation and deallocation is
b, Subregion Displacenent handled through PUTONARL and TAKEOFFARL. The search for an available region
.(0:1) Displacenent Count Valid Flag of the desired size is dome via the LLSH instruction. The fornat of the list
.(1:15) # Pages to Base of Region is the follouing
WREQP, Hrite Request Pointer Sysglob X250 & X251 points to the absolute address of the NEXT LINK
= DRQ Relative Index of Disc Hrite Request when the field (tuo mords} in the first available region on the list. The
Data Segrent in the Subregion is in Motion Qut NEXT LINK field in the first available region points to the ab-
When the region belongs to a cached donain which solute address of the NEXT LINK field in the second available
is napped (i. e. OBJIDENT = 30000/non zero number) region and so on. It is worth nentioning that in addition to
this word is non zero. If the cached donain is not having a NEXT LINK field, each available region also contains a
napped WREQP is zero. PREVIOUS LINK pointer, which nakes nanagenent of the list both

easier and faster.
OBJIDENT, Object Identifier- has standard object identifier format

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

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

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

HODA, High order disc address in virtual nemory of this

region

LobA, Lou order disc address in virtual nenmory 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 6.01.00
2- 27 2- 28




Disc Layout Disc Layout
CHRPTER 3 DISC LAYOUT Systen Disc Layout (Cont.)
SECTOR # SECTOR #
Systen Disc Layout )
SECTOR # SECTOR # . .
0 DISC LABEL 0 k.3 DISC COLD LORD INFORMATION TRBLE 25
1 DEFECTIVE TRACKS/SECTOR TABLE 1 35 DISC COLD LOAD IKFORMATION TRBLE 28
2| COLD LOAD CHANNEL PROGRAM FOR HP-IB 2 36 DISC COLD LORD INFORMATION TABLE 3
3| MEM DUMP CHANNEL PROGRAM FOR HP-I18 3 37 SYSOUMP/INITIAL COMMUNICATION RECORD kil
4 4 40 DISC COLD LORD INFQ. TRBLE EXT. 32
5 5 41 DISC COLD LORD INFO. TABLE EXT. 33
3 [
------------ [ 1 T
7 INITIAL PROGRANS -
cememcmcmee  "BOOTSTRAP"  —emmm-emeeie-on
SEGHENT
> VRRIRBLE
LENGTH
/
LOW CORE (CST POINTER, QI, ZI, POINTER) <==| FOLLOWS
| IMMEDIATELY
TENPORARY CST (INITIAL PROGRAM) | AFTER
| BOOTSTRAP
INTERNAL INTERRUPT HALTS | SEGNENT
BOOTSTRAP STACK
REMRINDER OF SIC COLD LORD PROGRAM
6.01.00 6.01.00
3-1 3-2
Disc Layout Disc Layout

----- >
2130/131

Systen Disc Layout (Cont.)

SYSTEM DIRECTORY

VIRTURL MEMORY ARER

INITIAL PROGRAM SEGNENTS
(EXCEPT BOOTSTRAP SEG)

SYSTEM FILES
(FROM COLD LOAD TAPE)

VOLUNE TRBLE
INITIAL PROGRAN STACK
REMAINING INITIAL CODE SEGMENTS

USER FILES

---> NOTE: INITIAL
TRIES

ALLOCATE
DIRECTLY AFTER
THE FREE SPRCE
HAP. HOMEVER,
THIS MAY

VARY DEPENDING
ON DELETED

OR REASSIGNED
TRACKS

6.01.00

@
g
w

Disc Label (Sector O of Disc)

Systen Yolune

~N O B W N

2

25

0123465678 9101112131415

B BB B R R I I T

orloiIioIol O

HHHITTTE DISC TYPE
COLD LOAD ID

g i ngn

ge I gy

|DISCSUBTYPE

VOLUNE HRNE

UNUSED

CYL

HERD 1 SECTOR

6.01.00
3-4

T I TR )

Words 0-5 contain

the ascii string
"SYSTEMN DISC * for
the systen disc, only.

IF WORD %11
CONTAINS R "1"
R FORMER SYSTEM
VOLUNE HAS BEEN
SCRATCHED.

ICF HCS
INAGE
POINTER




Disc Layout Disc Layout

Svaten Volune (Cont,)
Serial Volung
271 |
: RESERVED . 0
. 0 (:STORE)
122 1 1
or
123 CYL 2 2
COLDLOAD SIO CHANNEL PROGRAN (NON-HP-IB
124 HERD | SECTOR 3 MACHINES ONLY), FOR HP-I8 MACHINES, COLD {3
LORD CHANNEL PROGRAN IS IN SECTOR 2 AND
. 4 SOFTOUMP CHANNEL PROGRAN If I:l secrga ? } 4
. 1
. §5/0 1 234546783801 23455
. . 6SCIMV|SR| | TYeE IMEDIA TYPEX[6 SC = { =a>
SCRATCH VOLUME
170 120 7 WV = 1 ==> NASTER
VOLUNE OF PV SET.
m DISC FREE SPACE MAP OK FLAG 121 10 4 8 SR=1 me
SERIAL DISC
172] 0ISC FREE SPACE MAP DESCRIPTOR TABLE CHECKSUM |122 1 9
173| DISC FREE SPACE DESCRIPTOR TRBLE DIRTY FLRG (123 12] "s" | g |10
174 124 13| R | o 111 | voL NRmE
-- DISC FREE SPACE DESCRIPTOR VABLE ADDRESS --
178 125 14| " | o 112 | "SERDISC"
176 126 5] "t | SDISC VERSION NUMBER [13 /
==-==--- DISC FREE SPACE BITMAP ADDRESS =-------
7 127 16| HORDS PER SECTOR 114\
17| SECTORS PER TRACK (CRRTRIDGE TRPE = 1) {15
20| SECTOR RDDRESS OF BEGINNING OF TRPE (BOT) 16 SERTAL
21| DOUBLE ADDRESS OF {17 > DISC
I- -| INFO
22] END OF TRPE (EOT) {18
23I DOUBLE RDDRESS OF }19
24| END OF DATR (EOD) 120/
25| oYL f21 ICF ucs
2| HERD | SECTOR 22 POINTER
6.01.00 6.01.00
3-5 -6
Disc Layout Disc Layout
rial Vol Cont. Haster Volune (Cont.)
+ 25 21
271 123 26 GROUP 22
. . 27 NANE 23
. RESERVED FOR FUTURE MCS . X 24
122] 182
3t 25
123| oYL 183 k4 VOLUNE SET 26
+ 3 NANE 27 HERDER
124| HERD | SECTOR &4 M 28
VS VTRB 35§ 129
* NEDIR TYPE is the device subtype for all serial volumes except cartridge HERDER +
tape. For cartridge tape, this field is aluays O (the HP 9110 subtype), de- 8 ENTRIES 36]0 VCOUNT 3| | VARSK 130
spite a different actual cartridge tape subtype. This allows both forward COPIED FROM
and backuard interchangeability of cartridges betueen the HP3110 and HP VSET DEFN 37 3
IN SYSTEM 40 VOLUNE R
DIRECTORY 41 NAME 33 VOLURE
42 34 ENTRY 0
flaster Volure .
43| 135
0: {0 44| SUB-TYPE | VTaBX 136
1 1
2| 4 12 45] 37
3| I3 | . 1
4i |14 . .
H| 15 . VOLUNE
| . | ENTRY
SC = SCRATCH 6]SCIMVISR{ {6 TYPE 11112 SUB-TYPE 15]6 116’ !n 7
VOLNE
W = MASTER 7| GENERATION INDEX 7 '
VOLUNE =
SR = SERIAL 10] 0 I8
VOLUME 1) i9 170 120
12} j10 1 Disc Free Space map OK flag 121
13] VOLURE 11
14] NANE {l?. 172| DISC FREE SPACE DESCRIPTOR TABLE CHECKSUM |122
15] 13
173] DISC FREE SPACE DESCRIPTOR TRBLE DIRTY FLAG [123
161 INITIAL DRTE 14
174 124
171 DIRBASE |5 0 IF KOT -~ DISC FREE SPACE DESCRIPTOR TRBLE ADDRESS -
NRSTER 175 125
2] DIRSIZE 116 VOLUNE
176 126
2| 5 P o DISC FREE SPACE BITMAP RDDRESS ------
22| RCCOUNT |18 177 127
23| NANE |19 LA EEL R
24] {20
6.01.00 6.01.00
37 -3




Disc Layout

Slave Volumg

Disc Layout

$lave Volune (Cont.)

4] 10
1] I
2| ¢ 12
3| I3
4 | 170 120
SC = SCRATCH 5| |
VOLUNE 171 DISC FREE SPRCE MAP OK FLAG 121
M = NASTER  6|SC|MVISR| |6 TYPE 11112 SUB-TYPE 15]6
VOLUNE = 0 172| DISC FREE SPACE DESCRIPTOR TRBLE CHECKSUM [122
SR = SERIAL 7| GENERATION INDEX 17
VOLUNE | p s 173| DISC FREE SPACE DESCRIPTOR TRBLE DIRTY FLAG |123
10
1] 19 174 124
-- DISC FREE SPACE DESCRIPTOR TRBLE RDDRESS -
12 10 175 125
13 VOLUNE 1
14 NANE 12 176 126
15 L Y e DISC FREE SPACE BITMAP ADDRESS ------
177 127
161 IKITIAL DRTE 114
17| 0 115
21 |16
21 17
22 ACCOUNT 13
23 NANE 19
2 20
25 21
26 GROUP 22
27 NRYE 23
k] 24
3 25
32 VOLUNE SET 26
33 NANE 27
34 28
6.01.00 G.01.00
3-9 310
Disc Layout Disc Layout
Defective Tracks Table (Sector 1 of Disc Defective Sector Table iDSCT -- Sector 1 of Disc)
Not Used On CS-30 Discs (the DSCT exists on device type 3 (CS-80) discs, except cartridge tape)
- 345678 9101112 13|14|15 3 5 El 78 9]10|11 12113114|15
B B B B P B ol B B e e B Bl £t B B B e e e R R Ry B e e B ey ey R e P}
# OF DEFECTIVE TRACK ERTRIES (N) 0 o NUMBER OF ENTRIES IN THE TRBLE
1 DEFECTIVE TRACK NUMBER | DTC |1 120 DEFECTIVE f3l| INDEX TO THE FIRST ENTRY (6) 11
TRACKS MAXINUN +
2 DEFECTIVE TRACK NUMBER { D7C |2 22| ENTRY SIZE (2) |2
3| NAXINUM NUMBER OF ENTRIES (61) 13
| O (RESERVED) | 4
- . - %5 | 0 (RESERVED) |5
%6 | FIRST DEFECTIVE SECTOR ENTRY | 6
| (DOUBLE-HORD LOGICAL SECTOR ADDRESS) |
167 DEFECTIVE TRACK WUMBER | DTC |13
x10 | SECOND ENTRY | 8
10 DEFECTIVE TRACK HUMBER | DTC [120 | |
m 121 2 I THIRD ENTRY I 10
172 122
RESERVED FOR | |
173 FUTURE USE 123 - -
174 124 'I' ;
17 125 +
176 | MAXIMUM DEFECTIVE SECTOR ENTRY | 126
176 NEXT AVAILABLE ALTERNATE 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 INITIRL, SDISC, or VINIT, its entry is renoved fron the table.
pTC (DEFECTIVE TRACK CODE) Thus, this table contains only unprocessed suspect sectors.
0 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 ¢ (suspect) and the other having a DTC 3 (reassigned) results
fron a situation where the disc driver could not "read" (unreadable) the ad-
dress of the particular track.

6.01.00
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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
3-13 3- 14
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 Information Table (Cont.)
SIZE IN WORDS FREFTR+25 SIZE IN WORDS FREFTR+50
COMNMUNICA- LOGICAL
HEMORY RDDRESS SUBSYSTEN MEMORY ADORESS DEVICE
TRBLE TABLE
EXTENSION
DISC ADORESS DISC RDDRESS
SIZE IH WORDS FREFTR+30 STACK SIZE FREFTR+85
LOGICAL- INITIAL's
MEMORY ADORESS PHYSICAL MEMORY RODRESS STACK
DEVICE
TRBLE
DISC RODRESS DISC ADDRESS
SIZE IN WORDS FREFTR+35 7 SIZE IN WORDS FREFTR+60
LOGICAL- DEVICE
MEMORY RDDRESS DEVICE MEMORY ADDRESS CLASS
TABLE TRBLE
HEADER
DISC ADDRESS 0ISC RDDRESS
SIZE IN WORDS FREFTR+40 SIZE IN HORDS FREFTR+65
’ DEVICE TERMINAL
HEMORY RADDRESS CLASS MEMORY RODRESS DESCRIPTOR
TRBLE TRBLE
DISC RODRESS DISC ADORESS
SIZE IN WORDS FREFTR+45 SEGHMENT SIZE FREFTR+70
VOLUNE INITIAL/
NEMORY RDDRESS TRBLE MEMORY ADDRESS SYSDUNP
CONMUNICATION
RECORD
0ISC ADDRESS 0ISC ADDRESS
6.01.00 6.01.00
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Disc Layout Disc Layout
Disc Cold toad Infornation Table (Cont.) SYSDUMP/Initial Communication Record (Sector 31)
| |
= SEGMENT SIZE { FREFTR+75 0 MIT VERSION
] DEFDATA | 1 HIT UPDATE
| MENORY RDDRESS TRBLE |
| LOOK-UP | 2 nIT FIX
| BUFFER |
| | 3 VERSION
| DISC ADDRESS |
! I 4 UPDATE
I | FREFTR+80 5 FIx
. . 6 EXP SYSTEN AR.
. (INITIAL’S SEGMENTS) .
i IHIN .] ? HIGHEST DRT
8 HIGHEST LDEV
INITIAL Progran CST Map
] HIGHEST YOL/# OF VOLS
LOGICAL PHYSICAL 10 # OF ADD’L DRIVERS
[h11] 103 SEGHENT NRNE
b COLD LOAD COUNT
4 1 ININ \
1 2 BOOTSTRAP |----> core resident 12 FILES DUMPED
2 3 RESIDENT / F=(13:1)Set if FOS Sysdump
3 4 MAINSEG1 \ i3 SERIAL DISC LORD D={14:1)Set if future date Sysdurp
4 5 MAINSEG1A | 8=(15:1)Set if serial disc Sysdump
H 6 CONFIGURE | |noncore resident 14 TAPE RECORD SIZE
6 7 DEFCTRACKS| |but present in core
7 10 SETUP |==em== |at conmpletion of 15 DISC COLD LOAD ENTRY
10 1 TAPEIO | {cold load
11 12 FILEI0O | 16 MAX IKITIAL SEG SIZE
12 13 DISCSPRCE /
13 14 DIRECTORY1 17 SPARE
14 15 OIRECTORY2
15 16 SL PROGRAN 18 SPARE
16 17 PROCESS
17 0 NRINSEG1B 19 SPRRE
20 2 PAINSEG2
21 22 MAINSEG3 2 DEV CLRSS TAB SIZE
22 23 MAINSEGS
4l TERM DESCRIPTOR SIZE
*code segnent suapping starts at completion of MAINSEG
22 OLD VTAB SIZE
23 OLD IWFO SIZE
24 CS TRBLE SIZE

6.01.00
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Disc Layout Disc Layout
1y8pUnP/Initial Connunication Record (Cont,} Sold Load Informption Table Extansion
2% TROLE LOOKUP BUF SIZE The Cold Load Information TYeble Extension is a part of the Cold Load
Infornation Table that has nc use in booting the systen, It exists for dif-
26 | TABLE LOOKUP BUF ENTRIES farent systen level processes to hold information that would only be created
during a RELORD. R good exanple of this is tha systen log file number. This
27 SYSTEN TRPE LDEV ¥ is only created on a RELORD, and changed uhenever & log file is full or &
s boot (other than a RELORD) is performed.
In order to protect the Cold Load Info Table, the extension was created, In
29 SPRRE this way NO 1/0s should be performed to the Cold Load Information Table
- during MPE oparation. Mowevar to process data into the Cold Load Info
] CONVERSION BITS WORD t [N M= (15:1) WPE Version Extension & process nust use the access routine "PROCESS’COLD’LORD'INFO".
~=] 0 = NPE (G.00.00 The sxact calling sequence can be found in KERNELD.
il CONVERSION BITS WORD 2 1 = WPE (6.01.00
The Cold Losd Information Extension is 2 sectors long and immediately follows
R CONVERSION BITS WORD 3 :h;‘ svxsbg'ﬂPi/Ini.lth.l Connmunication Record starting at sactor addrass #31 on
ogical device 1.
33 CONVERSION BITS WORD 4
The assigned entries are as follows:
] SPARE
3 SPARE 0
36 SPRRE
¥ SPRRE RESERVED FOR FUTURE SYSTEM USE H
3 SPARE ceemmmanen D —
-]
3 SPRRE
SYSTEN LOGGING FILE NUMBER 21
40 LOG FILE NUMBER
NETHORK NANAGEMENT LOGGING FILE NUMBER 22
NETHORK MANRGEMENT TRRACE FILE NUMBER 2
FULL/PARTIAL COMMAND DUMP DRTE 24
%
26
NOT CURRENTLY RSSIGNED a
28
T S
| 288
6.01.00 6.01.00
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Virtual Dis Nanagenent Structures VOSHTAB En Format

Disc space for data segrents is allocated fron reserved regions of systen
volunes which have been assigned the virtual memory supporting (VMS) at-
tribute. The data structure used for accounting and nanagenent of the vir-
tual disc space of the various VNS volumes is the Virtual Disc Space Table
(VDSHTAB). 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 Space Managenent Table

VDSHTAB DST# = 39 (247)
VOSNTABPTR = Rbsclute(X1026) = SYSGLOB %26

General_Structure

+
%1026------ >] # VIS VOLUNES
| FIRST 70 LOOK AT|--+

|
|
|
|
-+

6.01.00
3- 23

4 567 8 9101112131415
T T B T [y R B B B e

VDSHTARBOO HUORDS IN VDSHT TABLELENGTH
VDSNTABO1| # SYSTEM VOLUMES WHICH HAVE VIRTUAL MEMORY  |VHSVOLUMECNT

VDSHTABO2 INDEX OF NEXT ENTRY TO ALLOCATE FROM STRRTENTRY
VOSHTABO3 VR PRGE SIZE (512) VHPAGESIZE
VOSHTABO4 ¥ SECTORS/VN PAGE (4) SECTORSPERVMPAGE
VYDSHTABOS OFFSET FROM ENTRY TO BITHAP (X20) OFFSETTOBN

VDSHTRBOG TOTAL # VM PAGES CONFIGURED IN SYSTEM
VDSNTABO?| LEAST # OF VM PRGES THAT HAVE EVER BEEN RAVAIL.

}VDSHTHB X10-X17 UNRSSIGNED |
1 |

6.01.00
3- 24
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VDSHTAB General Entry Format Volune Table
SIR #22:226
Ol 1' 23 ‘I SI sl 7 8‘ $10 11 121314 15 DST ¥29=%35
lord 0 INDEX OF NEXT ENTRY IN CIRCULAR LIST NEXTINLIST zero entry
2 3456 7 89101112131415
Hord 1 LDEV# LoV uord|-===}-=|-=|>=]==|=e] ==f==]==] ==} == | == [ -] - [--]|
# OF ENTRIES i
Hord 2 STARTING SECTOR OF DEVICE’S HOSTRRTSECTOR 0] {NOT COUNTIMG ZERO) | ENTRY SIZE=16(8) ‘o
Hord 3 VIRTURL MENORY REGION LOSTARTSECTOR 1 COLD LORD ID }1
Mord & % SECTORS IN DEVICE’S TOTAL SECTOR 2 SYSVOLNUN l
Hord § VIRTURL NERORY REGION COUNT 3 VIRTURL MEMORY INTEGRITY HUNMBER {
Hord 6 ¥ PAGES IN DEVICE'S VIRTUAL NEMORY REGIOK | TOTAL PAGECNT . .
Word 7 | # OF PAGES AVAILABLE IN DEVICE'S VM REGION | PRGESAVAILABLE i
S| IR LT3
Word %10 # OF YALID WORDS IN DEVICE'S BIT MAP BALENGTH |
Hord %11 SIZE OF SMALLEST RECENT MISS SHALLESTHISS
HORD %12 SHALLEST NUMBER OF PAGES EVER AVAILABLE
213-420 UNASSIGNED
DEVICE’S VIRTUAL NENORY BIT NMAP
{1 T T T T T T Y A OO A
T T T T T T T A T A O
XXXCONMENT: A bit on in a device’s VMBIT NRP
=2> Corresponding VM page is free.
6.01.00 6.01.00
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Disc Layout Disc Layout
Iypical Private Volune Entry Iypical Systen Volume Entry
0 0 IHDENED BY [ 0 INDEXED BY
VOLUNE # YOLUME &
1 1 1 1
VOLUNE VOLUNE
2 NANE 2 2 NANE 2
3 3 3 3
4 4 4 4
5 5 5 5
GROUP [
6 NANE 6 6 6
7 7 ? 7
10 8 10|  STARTING SECTOR OF VOLUME’S VM (0 IF NOWE) |[8
11 9 1" 9
ACCOUNT
12 NANE 10 12 10
NUMBER OF SECTORS RESERVED FOR VM ON VOLUME
13 1" 13 (0 if none) 1
LOGICAL DEVICE & | |VHS|UNINSISC] NS - NON-SYSTEM LOGICAL DEVICE # | [VHS|UNINS|SC| NS - NON-SYSTEM
14] (=0 IF NOT MOUNTED) | [ DONAIN 14| (=0 IF NOT MOUNTED) | [ DONAIN
SC - SCRATCH SC - SCRATCH
|VSET VTABX | IVTRBX UN - UNRERDRBLE/ |VSET VTRBX | INVIRBX UN - UNREADRBLE/
1§ | i UNFORNATTED 15 | | UNFORATTED
VRS - VIRTUAL MEMORY
SUPPORTING
6.01.00 6.01.00
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SYSGLOB cells:

Directory

CHAPTER 4 DIRECTORY

Introduction to the Directory

DIRBASE <----absolute disc addr of base [SYSGLOB+X130 RND %131]

Directory on disc consists of a contiguous area:

DIRBASE ->

DIRBASE+3 ->

The bitnap defines the available/used

DIRECTORY | sectors in the directory. If the
BITHAP directory is <= 6112 sectors, then
the bitmap will occupy 3 sectors.
If the directory size is » 6112
sectors, then the bitmap will occupy
32 sectors uith DIRBASE pointing to
DIRECTORY the 30th sector of the bitmap. R
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 sector displacements

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

The capacities for accounts/groups/users/files are dependent on their

block sizes.

*  SYSSAIBSIZE
SYSRUIBSIZE
SYSRGIBSIZE
SYSGFIBSIZE
SYSGYSIBSIZE

*  SYSREBSIZE
SYSUEBSIZE
SYSGEBSIZE
SYSFEBSIZE
SYSVSEBSIZE
SYSMAXBSIZE

Systen acct index block size (3 sectors)

Rect. user index block size (1-3 sectors)

Acct. group index block size (1-3 sectors)

Group file index block size (2 sectors)

Group volume set definition ind. blk. size(1 sector)
Acct. entry block size (3 sectors)

User entry block size (2 sectors)

Group entry block size (2 sectors)

File entry block size (2 sectors)

Volume set definition entry block size (1 sector)
Maxinun of above. {used to initialize DDS.)

*These values are used once for the creation of the (root) systen,

account index or new systens.

This root index is aluays at address

Directory

ACCOUNTS

Overview of Directory

/o

/ \

/ \

i \
|USERS| |1GROUPS |
A A A Y
rod VA

YSETS/
VCLASSES

Overview of Directory

GROUPS

| | FILE
| | POINTERS

DIRBASE+3.
6.01.00 6.01.00
4-1 4-2
Directory Directory
Directory Data Segnent Directory Data Segnent (Cont.
[ | o
< SECTOR i . comemmvemmnmm——————————
. BUFFER . HEIE 1] 192
. 128(10) WORDS S I ottt ottt
177 127 IR 193
200 128 TN 198
201 129 FHETHIITEIEFR DT 198
202 130 I 19
203 | KINDEXP (FINAL INDEX PRT)| 131 HHHTFRIEEIIIEE B T 197
204 | ¥ANAME (DB REL ADDR) 132 X6 DISTRIBUTION 198
-------------------------- GOODPERCENT=.35 |- -
205 | XGUNAME (DB REL RDDR) 133 37 FACTOR 199
206 | XFNAME (DB REL ADOR) 134 310 BRSE 200
207 | XASEC (RACCOUNT SECURITY) 135 n o 1
.......................... OR RREA 0DSBUSTZE
210 136 | |
-KGSEC (GROUP SECURITY) - R, [
21 137
212 | SIRRETURN (FROM GETSIR) 138 |=memmme e e ae | -
-------------------------- l HORK_ARER
213-240  DIRECTORY POINTER 133-160 \ (SIZE OF LARGEST ENTRY) MAx
-------------------------- | > SEE Directory | |
241-266  DIRECTORY POINTER "B" 161-182 / Pointer Area | | -
267 SYS.ACCT.INDEX BLOCK SIZE| 183 |
2% LDEV : DIRECTORY 184 ws ! ;"
------------- - DB ARER DDSBUSIZE
21 PV DIRECTORY SIZE 185 : i
PRIVATE VOLUME DIR. SIZE | 136
THIHETIN ) 18
TR ET111210) 188
HHTHIHEEE 111 188
HHITH T 1%
L 9
6.01.00 6.01.00
43 4.4




Directory Directory
Rirastors Pointer Ares [08 or DB] 037s20(10) 3[AB(10) Rirsctory Soace Data Ssomant (OIASDS)
~
Loty | DIRECTORY BASE| 139/161 DIRBASEY’ DST=21 (X25)
RDDRESS OF PRGE IN BUFFER 140/162 DIRBASER" SIR-!10
DIRECTORY PRGE IN BUFFER 141/163 CONTENTS
DB ADDRESS OF 1ST ELENENT 142/164 LPNTR DST = 21 ( X26 )
STARTING ADDRESS OF BUFFER 143/165 JOPNTR 111411
012346567839012346
# VALID PAGES IN BUFFER 144/166 NUWVALID
0 | Llogical device| Bit mep
D) 18 | 145/167 DeDIRTY FLAG, BaBAD ELEMENT mesemmmesanm—.
1 bass sector address DS'BRSE
ELEMENT SIZE 146/168 ¥SIZE NOTE:
2 | Ptr to last avail word in buff| 0S’LAST'WORD
*% | 4 UORDS USED IN BLOCK 147/163 USED  ** INDEXES AND
ENTRIES 3 | Ptr to firet word in buffer DS'FIRST' UORD
BLOCK SIZE (SECTORS) 148/170 BSIZE
* INDEXES ONLY 4 | Size in eectors of directory DS’DIR’ SIZE
BLOCK SIZE (WORDS) 143/171 BUSIZE
§ [DIEISIPI 0S'FLAGS
HAR # 150/172 BFACTOR
=f=|=]= | 6 | First current sector in buff 08’ CUR’ SECTOR
I{P| TY|ELEMENT SIZE|BLOCK SIZE| 151/173 MISCWD
(HORDS) I (SECTORS) 7 Disc address of current part 05" ODR
NUMBER OF ELENENTS 152/174 %COUNT 10 of bit nap in the buffer
NUNBER OF RCCESSORS 153/175 PCOUNT 1 Size of buffer in words DS’ SIZE
ENTRY TOTAL | 154/176 ETOTAL 12 Next requested sector DS’REQ’ SECTOR
0{P] TY|ENTRY SIZE{ BLOCK SI2E | 155/177 ENISCWD 13 Last sector in bit map DS’ LAST* SECTOR
=|-1-1-| (WORDS) | (SECTORS)
=|=]=|-|mmemneenaa |m=memnnenaee 14 | Systen saved pntr to last DS’ SYS’ LAST
ATHER INDEX POINTER 156/178 PINDEXP
15 | Systen saved pntr to first DS’ SYS’FIRST
F 187/179
R 16 | System saved current sector DS’ 8YS' CUR
T N 153/130 PNRME  TY = O-FILE
H A 1-GROUP 17 Saved directory size DS’ SYS’SIZE
E n 159/181 2-RCCT
R 3 3-USER 20 | LDEV that last error occurred | DS’ERROR’ LDEV
160/182 4-ysD
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 4- 6
4-5
Directory Directory
DS’DIR’ SIZE

This section of the bit nap
DST is occupied by up to 3
sectors of bit map. It is
suapped in 3 sectors at a
tine as needed. DS'FIRST’UORD
is updated to search for
space in the bit nap. lUhen
it reaches DS’ LAST'UORD for
the second pass, the next 3
sectors of bit nap will be
suapped in.

Partial definitions:
05’ LDEV

0S*DIRTY

DS’ ERR” IN' PROG
DS’ DIR’ DISRBLED=
DS’ PERN’ DISABLE=

DS’ BASED. (0:8
DS’ FLAGS. (0::

Descriptions:
DS’ ADDR

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 sane as DS’BASE. If we
need to page in more sectors of bit map than the first three, then this ad-
dress will be subsequently larger than DS’BASE.

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
#ddress found in the Cold Load Information table on disc.

03’ CUR’ SECTOR

This is the current bit map sector nunber of the first sector in the buffer
area. Its value can range fron 1 to 30. This nunber ninus one added to
DS’BASE will result in DS"RDOR.

0S’DIR’DISABLED

If this bit is on, the directory allocation and deallocation is off and only
a UARNSTART 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 we find data integrity problems with
the bit map, i.e. if we attempt to deallocate a sector that is already
deallocated.

G.01.00
4-7

This is the size (sectors) of the directory area. This size includes only
the last 3 sectors of the bit map. If the directory is greater than 6112
sectors, then this size does not include the extra 29 sectors of bit map. It
can also be thought of as the nunber of bits in the bit map.

0S’DIRTY

This bit is set if the bit nap sectors in the buffer have been nodified in
any uay. Uhen nore sectors must be brought into the buffers, or if ue suitch
to a different donain (system to PV, PV to systen) this bit is interrogated
1o deternine if the sectors presently in the buffers nust be first uritten to
disc.

DS’ ERROR’ LDEV
The LDEV in which the last directory error occurred.
DS’ ERROR’ TYPE

This uord describes the type of directory bit map error that occurred. Its
legal values are:

0 - No error

1 - 1/0 error on a urite

2 - 1/0 error on @ read

3 - Attenpting to deallocate space that is already deallocated
4 - Directory space nanagetent is already disabled

DS’ERR’ IN’ PROGRESS
A directory space nanagenent error is currently in progress.
DS’FIRST'WORD

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

DS’FLAGS
This word containg numerous flags. See individual descriptions,
DS’ LAST’ SECTOR

This is the total number of active bit wap sectors.  This number will
range from 1 to 32.




Directory

DS’ LAST' HORD

This is the current number of bit map uord in the buffer. It can range fron
{ to 2577 + DS'HERDER. If there exists 3 full sectors in the buffer,
than it will have the value 2600 + DS’HERDER - 1 or X621. It is compared to
DS'FIRST’WORD to determine if we have hit the end of the current buffer
area.

DS’ PERN’ DISABLE

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

DS’ REQ’ SECTOR

This is the next sector to begin reading in up to 3 bit nap sectors. It is
updated by 2 or 3 and the read procedure will bring in up to 3 sectors
starting fron this sector. If this sector is sget 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 words of the bit nap buffer area. It is aluays a nul-
tiple of a sector (128 words). It uill usually have the value of 2600.
Legal values are X200, %400 and Z600.

DS’SYS’ LAST, DS’SYS'FIRST, DS’SYS’CUR & DS’SYS'SIZE

The values of DS’LAST’WORD, DS’FIRST’MORD, DS’CUR’SECTOR and DS’SIZE mill
be stered in these locations when the directory space nanagement suitches
fron the system directory to a private volunme directory. fnd, of course,
uhen DSM suitches back to system domain, the above nentioned values are
reinitialized with these values.

Directory

jrectory Structy

INDEX BLOCK

INDEX BLOCK

INDEX
BLOCK  [-----
PREFIX

ENTRY The Index Block prefix points back to
-------------------- the previous higher level. The Index
Block entries point to the entry blocks.
6.01.00 6.01.00
4-3 4- 10
Directory Directory

Directory Definitions

>PAGE - smallest allocatable record (“phys.recd")-currently sector.
>BLOCK - integral# of pages; contains contiguous indices or entries.
>INDEX - pointer to entry block, containing nanme of 1st entry.
>ENTRY - information-containing "object" nay contain peinter to an

index block.

>POINTER - 15-b§t positive relative page nunber (relative to directory
base).

>00S - directory data segnent.

>ELEMENT - a gemeric nawe for index or entry.

Index Block Prefix (10 Words)

0-FILE \
1-GROUP| 3 bits - -~>| INDEX SIZE (WORDS)
2-RCCT [emmmmmmmn | | 7 8ITS
3-USER / | |
4-ySET | |
| | - > BLOCK SIZE (SECTORS)
: { | | 4 BITS

PURGE FLRG(‘“I

-f=feee]
NISCUD  ©[1]P| TY | XSIZE |BSIZE|O INDEX BLOCK INFO.
|

-

1 NUMBER OF INDEX POINTERS

2 IPCOUNT 2 NUMBER OF ACCESSORS*
3 ETOTAL 3 ENTRY TOTALS
i vl Rt f=mmmee
ENISCHD  4[0[P| TY | EXSIZE |EBSIZE|4 ENTRY BLOCK INFO
5 PINDEXP 5 INDEX POINTER OF FATHER
3 6\
|
71
PNANE >NAME OF FRATHER
10 8 |
|
11 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 = C.

6.01.00
4- 1

Index Entry (6 Words

0 1st NAME OF ENTRY BLOCK

IE1STNANE
2
3
IEPNTR- 4 POINTER TO ENTRY BLOCK

TECOUNT S HUMBER OF ENTRIES IN e BLOCK

Rccount Entry (X36 Words

0
RNAME
3
4 RGIPNTR
5 RUIPNTR
RCAP
10
RLATTR
1
12
13
RPASS
14
15

1 ACCT.NANME

4 RCCT.GROUP INDEX POINTER
5 RCCT.USER INDEX POIKTER

CRPABILITY

LOCAL ATTRIBUTES
S

10 PASSHORD
1
12
13

6.01.00
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Directory Directory
Bogount Entry (Cont, ) ntry (£51
16 14
W ROFSCOUNT DISC FILE SPACE COUNT (SECTORS) 0 0 GROUP NAME
15
-------------------- 1 1
16 GNANE
2 ROFSLINIT " DISC FILE SPACE LINIT (SECTORS) 2 2
17
..... T, 3 3
22 L [ A et
2 RCPUCOUNT 19 CPU TINE COUNT (SECONDS) 4 GFIPNTR 4 GROUP FILE INDEX POINTER
3 SMAssmssanssccessmn
-------------------- -] s
2 20
RCPULINIT CPU TINE LIMIT (SECONDS) 6 & PRSSWORD
2 21 GPRSS
? 7
26 22
- RCONTIMECOUNT CONNECT TIME COUNT (MINUTES) 10 8
L T PO
-------------------- 1 9 DISC FILE SPACE COUNT (SECTORS)
24 GOFSCOUNT
s RCONTIMELINIT CONNECT TIME LINIT (MINUTES) 12 10
1 25
-------------------- 13 11 DISC FILE SPACE LIMIT (SECTORS)
===32] 1/1//1 1 | | | 1] |26 FLAGS (SEE BELOM) “ GOFSLINIT 12
kKINLIVEI I 27 MRX.JOB PRIGRITY e
------------------- 15 13 CPU TIME COUNT (SECONDS)
34|COMNM FILE REC # RCCT|28 command file location of HARD  CODED GCPUCOUNT
-------------------- account udcs 16 14
35{COMM FILE REC # SYS |29 command file location of | | Y PO
-------------------- systen udcs (SYS acct only) | { 17 15 CPU TIME LINIT (SECONDS)
| | GCPULINIT
n 's
et el e e I Bl Bl B By ) ) SNY R Oy Py 2t 17 CONNECT TIME COUNT (MINUTES)
PPUAZE RIRE AR wial LI x|%l s ]3| GLONTINECOUNT
->RSECK| I//i///IIIRNV {RCIRNV inC}RNV SRE}MV {RCIIRNY {m::mw {Rt: 22 18
/ 23 19 CONNECT TIME LINIT (MINUTES)
| GCONTINELINIT
P PURGE flag | 20
FILE SECLRITY e
25 *P: 21 GROUP SECURITY (SEE BELOW)
- GSEC
§  If 1, systen level UDC's exist (only in "SYS" account) 26 *P = PURGE FLAG
A If 1, account level UDC’s exist for account
6.01.00 6.01.00
4- 13 4- 14
Directory Directory
Group Entry (Cont. Group Entry (Cont.)
-------------------- GLINKAGE ; WVS is in System Domain
27 GCAPABILITY 23 GROUP CAPRBILITY ; WS is in Private Volume Domain
-------------------- s If not PV or Not Bound
k] GLINKRGE 24 GROUP DIR. BASE LINKRGE ; If PV and Bound
N GVSDIPNTR 25 GROUP VOL SET DEFN INDX IGROUP SECUR}TV ?RSKI foemeeefeee] oemlemefoee]
3R GHVSNARE 26 HOME VOL SET NANE I[PUMIRIRIRIRIRIA[RIA[A|A[H{U|U]|H
- - 25] l///lﬂNV{ﬂC |RL 6V |6L gﬂN\':HC :ﬂl. {I}U ;GL :HH\‘}“C :RL ;GU
n 27 el Eeed et B R e e Rt R I [Ny PRy Oy [N ey M
- - I LILTLILILIRIRIXIRIX|S|S|S|S|S
k) GHVSANRNE 28 (Definition’s acct nane) 26/6L {ﬂNVIRC ;RL f6u }GL {RNV{RC IAL JGU j6L :RNV{RE |AL {Gu EGL
* 29 ) S
3% X
- - File Entry (File Pointer)(6 Uords)
7 3
- GHVSGNANE - 2 (Definition’s group nane)
40 ....................
- - 0 FILE NRME
41 33
-------------------- FNANE 1
42 k] ---
- - 8] 2
43 ki d
- GHVSVSNARNE - (Definition’s vol set nawe) 3
44 36 -
- - FVTABINX | 4 VOL TRBLE INDX / FILE LRBEL DISC
45 L e Pttt RDDRESS
-------------------- FLABELADDR 5
46 GSAVEFIPNTR 38 SAVE CELL FOR GFIPKTR |
47 GHOUNTREFCNTR 39 GROUP BIND COUNTER B - Bad file label
-------------------- (0:1) = 0 - not defective
50 [ 40 GSPARE =1 - defective
GLINKAGE
¢ 1 2 3 4 5 § 7 8 9101112131415‘
)
!PV VI 10001100007 mTABR {

5.01.00
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Directory Directory

Uger En 19 Uord: r Attributes/Capabiljt
0 0 USER NANE
1 UNRRE 1
2 2 / SAVE FILES ------
3 3 FILE-ACCESS RTTRIBUTES <
\ NON-SHARABLE DEVICES--
4 4 CRPRBILITY COMMUNICATIONS-:
ucep NODE MANRGER--- [N
5 5 NETWORK ADMINISTRATOR | |
-------------------- ---SYSTEN MGR 11l
6 6 LOCAL RATTRIBUTES I [
ULATTR It - -ACCOUNT LIBRN | | | |
7 UseR | | | | - -GROUP LIBRN 1111
-------------------- I || | | -----DIAGHOSTICIAK | | ||
10 8 PASSWORD 1L 11t --SySTEMSupvsR | | 1|
1" UPASS 9 RTIR | | | | | | | CRERTE vOLS Pl
12 10 I 111 1 | Usevos |11
13 " MDD L b1 USER LOGGING | | |
-------------------- I E 0 1 1 1 | | SYSTEN PROCESS HANDLING
14 12 HONE GROUP (MAY BE NULL) PROGRAMMATIC SESSIONS
15 UHGROUP 13 [ T T A I I O |
16 1 o e o Pt I o Pt o B Pt I o e e e
15 |SHIAM[ALIGLIDI|OP|CY{UV|LG|SP|PS{NA|NM|CSIND|SF|
106G CNT (# OF USERS LOGGED ON) 1==l==1==1==1==1==[-=1==]-=1==]==]-=]-=]==}-=1--]
16 INIT T0 1 FOR MANRGER.SYS SO
THIS USER CANNOT BE PURGED
UMRXJOBN 21 17 NAX.J0B PRI;*P=PURGE FLAG 1234567 8 9101112131415
U=UDC EXIST FLAG 2ttt L 2
22|cCOMM FILE REC # 13 I//I/I|//I/II/lI//I//IBRIIRIPHI//I!/lﬂRl/!lDSPHI
(connand file loc of B e A B B R e e B B R R R R B |
user udcs)
] batch access
{interactive access
RCCESS | privileged rnode
10 <
GENERAL | nultiple RINS
RESOURCES|extra data segnent
\ process handling
6.01.00 6.01.00
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Directory Directory
Volune Set Definition Entry GVSLINKAGE
|0123456789101112131415'
| t
0 0 | TR NOT | MVTRBX |
1 1 VOLUE ol USED | ]
2 GYSNAME 2 SET | |
3 3 HAME
T - TYPE
=0 4|TY|A[2 7| MYTRBX 4 GUSLINKAGE 0 = Yolune Set Definition
1 = Volune Set Class
S|VOL COUNT|4 2l VHASK 5 GVSINFO A - RLLOCATING FLAG
0 = not initially allocating (not 1st user of set)
/6 6 MEMBER VOLUME 1 = 1st user of set allocating resources (transitional)
| ? 7 HRME(1ST ENTRY IVTABX - Mounted Volune Table Index
VOLUNE | 10 GVSVOLUNE 8 IS MASTER 0 if volune set not logically mounted
ENTRY 0 < 11 9 VOLUNE)
(6 WORDS) | GYSINFQ
| 120 14] N[10 GYSVOLFLAGS
0 1 2 3 4 5 § 7 8 9 10 11 12 13 14 15
\ 13| PSEUDD SUBTYPE | VTABX 11 GVSVOLINFO | |
| VOLCNT | NOT | VSHASK |
/14 12 | | USED | |
YOLUME | . . . | |
ENTRIES | . .
1-7 <. . VOLCNT - Number of menbers in set
| . . VSHASK - Bit mask of volune merber usage
\ 57 47 Order is fron right to left
i.e., bit 15 is 1st nenber, bit 14 is 2nd menber ...
-] 43
GVSVOLFLAGS
61 43
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
62 GVSVOLUNE 50 MEM. VOL. | |
NARE | NOT USED | ni
€3 51 I | I
&4 GYSYOLFLAGS  (MEMBER VOLUME FLAGS) 52
N - Nenber Mounted Flag
65 GVSVOLINFQ {MEMBER VOLUME INFO) 53 0 = not nounted
1 = nounted
66 GVSDREFCNT (DEFN. REF. CHTR.) 54
GVSVOLINFQ
67 ] 55 SPRRE
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
| |
Ty = 0 VOLUNE SET DEFINITION | DISC | VTRBX |
= 1 VOLUME CLASS | PSEUDO SUBTYPE | |
IVTABX: MOUNTED VOLUME TRBLE INDEX (IF MOUNTED) | |
VOL COUNT: NO. OF VOLUNES
VARSK: VOLUME MASK DISC PSEUDO-SUBTYPE = (Rctual type *16) + actual subtype.
M =0 NOT PMOUNTED VTABX - Volume Table Index
= 1 MOURTED
VTABX: VOLUME TABLE INDEX
6.01.00 6.01.00
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Vojune Sut Clase fntry
111111
011:2:3|4:5:617:3:90:1:2]3:4:5
O VOLUNE CLRSS NANE
1
- GVCNANE -
2
3
GVCLINKAGE 4 VOLUME CLASS IDENTIFICRTION
GVCINFO § VOLUME CLRSS INFORMATION
GVCPHRNE 6 PRRENT VOLUME SET DEFINITION
?
- GYCPANRNE - . ACCOUNT OF PARENT DEFINITION
9
10
"
- GVCPGNANE - GROUP OF PARENT DEFINITION
12
13
14
15
- GVCPYSNANE - VSNANE OF PRRENT DEFINITION
16
17
0 18
0 19
|
0 |55
|
G.01.00
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Directory

Directory

GYCLINKAGE

o 1 2 3 4 5 6 7 8 9101

12 13 14 1§

|
{ W

T -~ TYPE
1 = Volune Set Definition
0 = Volune Set Class

GVECINFO
'012345573910111213‘415
| Voot | NOT | VCASK

I | USED |

VOLCNT - Nunber of nembers in set
VCMASK - Bit mask of volune menber usage (VOLUME CLASS MASK)
Order is fron right to left

“ i.e. bit 15 ig 1st menber, bit 14 is 2nd member ...

Volune Mask Fornat

- USED IN IVTRB, PVUSER, FILE CONTROL BLOCK (FCB),
\SIOIB.;II;E SET/CLASS DEFINITION, VOLUNE SET VTRB.
- 8-BIT MASK.

IV2 [ ve lvs|vafva|ve|vi|v]

~ A

-- VOLUME O (NASTER)
[ VOLUNE 1
LIS VOLUNE 2
................. VOLUNE 3
---------------------- VOLUNE 4
........................... VOLUNE §
VOLUNE

———————— >

VOLUME 7
©O: NOT MOUNTED OR NON-MEMBER  1:  MOUNTED OR MEMBER

6.01.00
4- 22




Lock Resources
CHAPTER K _RESOURCES

SIRM Rllocation DST %53

Sir’s Ordered by Sir Nunmber

SRY RANK SIR NAKE
1 10 L0AD PROCESS
2 335 CACHE COKTROL
3 91 100
4 92 000
5 ] PROCESS TREE STRUCTURE
6 ] SCHEOULING QUEUE
7 0 CST ENTRIES
8 -4 SYSTEN DIRECTORY
9 % LPoT
10 8 wr
1 10 STORAGE IN OVERLAY ARER
13 1% JPCRT
14 140 Jour
15 27 JHAT
16 5 FHAVT
17 2 LOADER SEGMENT TRBLE
18 180 VDD
19 190 $POOL
20 200 HESSAGE CATALOGUE
21 210 RIT
22 2% VOLUME TRBLE
23 23 WELCONE MESSAGE SIR
2% 240 ASSOCIATION TABLE
25 250 €S ALLOCATE
26 260 LOGGING BUFFER
27 83 PV IVTAB
28 280 HERSSIR
29 2% PV USER TRBLE
X 300 INRGE
ki] 3 Ksan
32 % USER LOGGING
3 3% DEBUG BREAKPOINT TRBLE
34 340 PC8
35 350 SUB-QUEUE MRPPING TRBLE
36 360 CIWG
7 25 FILE INTEGRITY
38 380 RIN
39 3% TAPE LABELS
40 87 DEVICE CLASS TRBLE
44 400 Reserved
42 401 Cold Load SIR
43 ist JOB

L 2nd JOB

G.01.00
§- 1

Lock Resources

Sir's Ordered by Rankin

BANK SIR & SIR NANE
5 16 FHAVT
10 1 LOAD PROCESS
22 17 LORDER SEGMENT TRBLE
25 37 FILE INTEGRITY
27 15 Jnat
50 5 PROCESS TREE STRUCTURE
80 6 SCHEDULING QUEUE
® 7 CST ENTRIES
8 8 SYSTEN DIRECTORY
83 27 PV MVTAB
85 10 LT
87 4 DEVICE CLASS TABLE
% 9 LPDT
9N 3 10D
92 4 00D
110 1 STORAGE IW OVERLAY ARER
130 .13 JPCNT
140 14 Jeutr
180 18 V0D
1%0 19 SPOOK
200 0 MESSAGE CRTRLOG
210 21 RIT
220 22 VOLUSE TABLE
2% 23 UELCOME MESSRGE
240 2 ASSOCIATION TRBLE
250 25 CS RLLOCRTE
260 26 LOGGING BUFFER
280 28 HEASSIR
2%0 29 PV USER TRBLE
X X INAGE
310 k)| KSAn
320 2 USER LOGGING
3% 33 DEBUG BREAKPOINT TRABLE
335 2 CACHE CONTROL
30 ks PCB
350 35 SUB-QUEUE NAPPING TABLE
360 36 CILOG
3% 38 RIN
3% 39 TAPE LABELS
400 41 Reserved

6.01.00
5-2
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SIR Table Infornation

The systen internal resource table is located in non-linked memory (resident
table). The SIR table is used to protect critical systen elewents against
access by more than one process, i.e., it provides a "lock out" nechanism.
Each critical systen resource (usually a table) i$ assigned a specific SIR
nunber. Procedures are provided uithin MPE to lock (GETSIR) and unlock
(RELSIR) the SIR. Processes attenpting 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 more than one process becones inmpeded, word 15 of the
PC8 entry is used to add the "neu" process to the grouing list. The nethod
of uninpeding the process depends on the SIR type.

f SIR does not respect process priority and operates in a FIF0 nanner. ihen
a process is added to the end of the gqueue, 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

GETSIR (LDT) **Rank=35**
GETSIR {0DD) **Rank=92**

6.01.00

Release SIRs

RELSIR (ODD) **Rank=92%*
RELSIR (LDT) **Rank=85%*

Lock Resources

SIR Entry Fornats

01234567 8 9101112131415

e B e R B B B g R R R e e e el B
0 0 free
0 1 (not locked)
0 2
0 3
PCB index of holder 0 SIR locked
0 1 (no inmpeded processes
0 2
0 3
PCB index of holder 0 SIR locked
SIR QUEUE LENGTH 1 (inpeded processes)
HEAD OF INPEDED LIST(PCS relative) {2
TAIL OF IMPEDED LIST(PCB relative) |3

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

The SIR table is indexed by SIR#, 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.




Lock Resources Lock Resources
RIN T. Is njtiali ! Rllocatj ki R
0ST=x26 - DST22(10)=26(8)
INDEX OF FIRST FREE ENTRY RIN TRBLE
--------------- (# LOCRLYGLOBAL RINS)*3 INDEX OF FIRST FREE ENTRY
i i FIRsT {NUIBER OF LDCAL+GLOBAL RINS)*3
P
RT | INDEX OF NEXT FREE - E:ESV T
RT=RIN TYPE 0
(HEN
RALLOUED) 0
R INDEX OF WEXT FREE - 08 TWFOR- LocAL
1-LOCAL RIN MIIN | 0 1] INDEX OF NEXT RIN -- RIN #1
Z-glﬁ’ML [} TRBLE {UNLOCKED)
3-FILE RIN 0 | (JIY%
| |
. | i
. | L LX]
femm-- ] <=~ LOCAL
LRST | LBCK|-=>| © 1} INDEX OF MEXT RIN --RIN #2
RT | O(EOL) <~ FREE | RIN {UNLOCKED)
ENTRY FINOEX|
L I R P
0
------------ > FREE LIST POINTER -;
TRBLE OF 12- TGTAL WOF ENTRIES i <= LOCAL
UORD ENTRIES | o 1l O END OF LIST RIN #3
FOR GLOBAL NUMBER FREE ENTRIES i (LAST)
RIN'S ONLY | PIN OF HOLDER(P) ~- (LOCKED)
RESERVED |
| .- HERD OF WAITING LIST
’ IF FREE, PTT TO NEXT FREE= ?< :
| |
LENGTH= I
# ALLOCATED |
GLOBAL RINS -->PCBE uaiting processes PCBN PCBM of process ¢<--
2 linked through that "holds" rin
| | 110 PCB inpeded queue
i Il !H (PCB®  pointers)
) P = PN
6.01.00 6.01.00
5-5 5-6
Lock Resources Lock Resources
Bllocation and Locking of File RINS Allocation and Locking of Global RINS
DST22(10)526(8) DST22(10)=26(8)
RIN TRBLE RIN TROLE

INOEX OF FIRST FREE ENTRY

(NWUMBER OF LDCRL+GLOBAL RINS)*3
HHITITTENE i e

AVITIITHNTI g
PIN OF HOLDER

HERD OF WAIVING LIST(P)

linked through PCB "holds" rin

inpeded queve

Papink

6.01.00
5-7

i
==> PCBW waiting processes PCBW process that  ¢---

INDEX OF FIRST FREE ENTRY
(NUMBER OF LOCRL+GLOBAL RINS)*3
TR 1

101  INDEX OF PASSUORD, USERNANE

PIN OF HOLDER =
e HERD OF UAITING LIST(P) {
' l
v v
peon peew
uaiting process
processes that
*holds’
RIN

RIN PASSUORD

USERNANE
(USER NAME AND RCCOUNT)

=pink
INDEX OF PASSWORD = RELATIVE TO BASE OF SECONDRRY
TRABLE

6.01.00
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File Systen

CHRPTER 6 FILE SYSTEH

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

File Systen Overvied

I/0 to files is done by reference to file numbers, which are assigned by
calling the FOPEN intrinsic. This establishes an initial "point of attach-
nent", uhich hay 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 control block, of which there are several different kinds
(described later). Control blocks may exist in the process’s oun stack or in
an extra data segnent assigned by the file systen. In crder to find control
blocks quickly, a pointer schene called vectors is used. R control block is
uniquely described by a vector, which consists of tuo words with the first
word containing a segnent number and the second word containing a word offset
into the control table of the vector table entry uhich describes the location
of the control block uithin that segnent. The entire assenblage, consisting
of eight overhead uords, the vector table, and all of the control blocks to
uhich it points, comprises the entire segment; if in a stack, it occupies
part of the PXFILE part of the PCEX.

The point of attachnent is described by a "physical access contrsl block", or
PACB, which uill exist as a result of an FOPEN to any file (except $NULL).
finy required I/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 uce a single PACB for references to a nulti-access file. Rlthough all
these are attached to a single point in the file, the type of attachment
(i.e., ROPTIONS) may be different. So, each FOPEN specifying a nulti-access
file establishes a "logical access control block, or LACB, which contains
the point-of-attachment local values. The use of a single buffer (i.e.,
PACB) ensures that references by various processes or against various FOPENs
uithin one process are dealt with 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, whose buffers will be read or
uritten at the pleasure of the file system; in order to ensure any sort of
coherence to such shared references, the jobs must 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 fron the file
label, such as the end-of-file pointer, the extent map, and the record and
block structure. The EOF pointer is updated in the FCB as the file is writ-
ten, and all changes nade to the FCB are posted to the file label when the
file is closed. An FCB is shared by all jobs in the systen which reference
the file.

File Systen

The file number assigned by an FOPEN is an index into the Rvailable File
Table (AFT), a table of six-word entries which is at the end of the PXFILE
part of the PCBX. Tuo doubie uords are vectors to the PACB and {if it ex-
ists) the LACB.

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

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

Another table used by FOPEN is the File Multi-Access Vector Table (FMRVT).
This takle exists in a system extra data segnent 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 FRRVT
gives the PACE vector for the prior reference for each job.

Buffers

A bit in AOPTIONS specifies, when a file is opened, whether access is to be
buffered or unbuffered. If unbuffered, data is transferred directly betueen
the I/0 device and the user’s buffer (usually in his stack), which will be
frozen in rerory 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 1/0 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
Iable Formats 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 format and a discussion of each field in the
table. Table indices at the right of the table are in octal. Index nares
apply to the entire word; if in parentheses, the names are defined in the
file system 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 prinari-
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 overall structure of the PXFILE area is:

OVERHERD (FIXED)

CONTROL BLOCK (VARIABLE)

TRBLE
AVATLABLE (VARIRBLE)
ACTIVE FILE (VARIABLE)

TRBLE

DL-5
6.01.00
6- 3

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

o 1 78 15
PXFILE SIZE IN WORDS 0 PXFSIZE
LAST DOPEX ERROR NO. | LAST COPEN ERROR NO. 1
N 2
LAST DS AFT 3
SLAVE AFT NUMBER 4
LAST KOPEN ERROR NUMBER | LAST FOPEN ERROR NUMBER | 5
AFT SIZE IN HORDS 6 PRAFTSIZE
7
CS TRACE FILE INFO s (PXCTRINFQ)
LAST RESPONDING HO-WRIT I/0 AFT ENTRY KUMBER 9 PXFLEFTOFF

1ST USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER | 10 P®FCBTY
2ND USER {NOBUF) CONTROL BLOCK TABLE DST NUMBER 11 (PXFCBT2)

3RD USER (NOBUF) CONTROL BLOCK TRBLE DST NUMBER | 12 {PKFCBT3)

4TH USER (NOBUF) CONTROL BLOCK TABLE DST NUMBER | 13 (PXFCBT4)

5TH USER (NOBUF) CONTROL BLOCK TABLE DST WUMBER | 14 (PXFCBTS)
6TH USER (WOBUF) CONTROL BLOCK TABLE DST NUMBER | 15 (PXFCBT6)

7TH USER (NOBUF) CONTROL BLOCK TRBLE DST NUMBER 16 (PXFCBT7)

8TH USER (NOBUF) COMTROL BLOCK TRBLE DST NUMBER 17 (PXFCBT8)

Partial word field identifiers are:

PXFDOPEN = PXFILE(1).(0:8)4, last DOPEN error code
PXFCOPEN = PRFILE(1).(8:8)#, last COPEN error code
PXFNOCB = PXFILE(2).(0:1)#, no CB's in PXFILE CBT?
PXFKOPEN = PXFILE(5).(0:8)#, last KOPEN error code
PXFFOPEN = PXFILE(S).{8:8)#, last FOPEN error code

6.01.00
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Discussion:

PXFRFTSIZE This is the size (in words) of the Active File Table (RFT).
The size is in words to sinplify calculating the size of
the available bleck.

PAFCBT1-8 These are the DST nunbers of the user (NOBUF) control block
tables. A OST nurber of O indicates that mo data segment is
allocated.

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

PXFCTRINFC This contains infornation pertinent to the (S trace file.
Not used by the file systen,

PAFOOPER This contains the last DOPEN arror number. Not used by the
file systen.

PXFDSINFO Reserved for 03. Not used by the file systen.

PXFFOPER This contains the last FOPEN error nuwber. If it is zero

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 nurber. X3RN is partly
enbedded in the file systen, and an FOPEN failure on a KSAN
file can be caused by a failure to open either the key file
or the data file. This error nunber is used in conjunction
uith PAFFOPEN to deternine which file caused the KSAR 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
completed a nouait 1/0; if zero then no nowait I/0 has besn
completed. This cell is maintained solely by and for the
IOWAIT intrineic.

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 CREATE intrinsic or the :RUN
connand. This feature pernits the user to have a3 much
stack space as possible; otheruise the file systen will
take several hundred words of stack for the PXFILE control
block table.

PRFSIZE This is the size (in words) of the complete PYFILE 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

Addressing within a PXFILE control block table is someuhat more conplicated
than addressing an extra data segnent (BT 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 must 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 from the AVAILRBLE
area. If no space is available then the PXFILE area is expanded and the ac-
quired space is added to the AVAILABLE area.

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

Uhen the Rvailable area is exhausted, the PRFILE area is expanded, the AFT is
relocated and the neu space is added to the Available Block.

Currentl{” the PXFILE area is only expanded; it is never contracted.

File Systen

Bctive File Table (RFT)

The part labeled Active File Table contains infornation used by the file sys-
ten (or CS, DS, etc.) to grossly characterize the file access and, most
inportantly, to give the location of the control blocks.

The overall structure of the AFT is:

ENTRY M (FIXED, 6 UORDS)

oL-9
ENTRY 1 (FINED)
DL-5

where N = PXFRFTSIZE/G.

The length of the AFT is epecified by PXFAFTSIZE. Unused entries are all
zeros. When the table is full it is expanded by taking space from the
fivailable block.

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

The structure of the global RFT DST, described in Section 2 is as follous:

0 +0
ENTRY 0, NOT USED
N ]
ENTRY 1
DB+{N*6)

File Systen

The structure of a file systen RFT entry is:

¢ 1 2 3 4 5§ 18
ENTRY TYPE | N | 0
PHYSICAL ACB DST NUMBER 1 AFTPACEDST
PHYSICAL AC8 ENTRY RDDRESS 2 AFTPACBENTRY
LOGICAL RCB DST NUMBER 3 AFTLACBOST
LOGICAL ACB ENTRY ADORESS 4 AFTLACBENTRY
NO-URIT I/0 10G% § FAFTIONK

;h entry fornat depends on the entry type; the file systen uses entry type

The follouing partial word field identifiers are used:

RFTTYPE = AFT.(0:4)0, entry type
AFTNULL = AFT.(4:1)0, SHULL File
Discussion:
AFTIONN This is the 100 index of the pending mowait I/0 (if any).

This is applicable if the file was opened uith the NOUALT
option specified. Also, (S and DS have the same capability
and use this cell in a consistent manner. This is because
the IOUAIT intrinsic services the file systen as uell as CS
and DS, and is the principal user of this cell. If the J0QX
is negative, then one of tuo possibilities exist. If the
file is a nessage file, then file I0QX is the accessor’s re-
ply port. If the file is & standard WPE file, then a read
uas done to 2 nonexistent extent and this is sinply a stub
inserted by the file systen.

AFTLACBOST This is the DST that the Logical RCB (LACB) if it exists.
This is applicable if the file was opened uith the multi-
access option specified.

AFTLRCBENTRY This is the uord offset into the control block table of the
LACB vector table entry, applicable if the file was opened
with 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 (PACB). @
PRCB exists for a1l Files except $NULL.

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

RFTTYPE This is the AFT entry type nunber. At present the follouwing
entry types are defined:

0 - file systen

1 - renote file

2 - DS (nowait I/0 disallowed)
3 - DS {nouait I/0 allowed)

4 -0C5

5-0C8

6 - KSR

8 - Neseage File

Renote file RFT entry:
56 7 8 9101112131415

e e o B e e e R P B I B

FSTYPE | UNUSED InR] ©
LIRE NUMBER 1

REMOTE FILE NUMBER 2

PENDING FCLOSE DISPOSITION FROM FOPEN 3
UNUSED 4

I0Q% 5

T0
FSTYPE - This value will be 1 for remote files.

MR - Set-if the file was opered nulti-access.
RFT 1 - Local line number of remote file.
AFT 2 - File nunber of the rerote file.
AFT 3 - Pending disposition of the file. Set uhen file uas FOPEN'd and
uill possibly be used as the FCLOSE disposition.
AFT § - No uait I/0 Queue Index.
6.01.00
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DS AFT entry:
8 91011121314 15

b e RO e e+ o
DATA SEGMENT NUMBER 1

DSOCB INDEX | UKUSED 2
LDEV NUMBER 3

PREVIOUS RFT POINTER 4

10Q% 5

T0
FSTYPE - This field will have the value 2 or 3.
C - On if DSOPEN called by CXDSLINE or REMOTE’HELLO.

L} - On if Master PTOP RFT.
P - On if PTOP related.
R - On if renote nain process.
AFT 1 - DS data segnent table pointer.
RFT 2 - DSDSCB Index - DS data segment control block index.
AFT 3 - Logical device number.
fFT 4 - Preceding DS open RFT Pointer.
RFT 6 - I0QX - Same as described above.

6.01.00
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CS Line entry:
1234567 8 3101112131415

T B B B B e P e BB e

FYPE | Ul WIIDf Bl UNUSED [
LOGICAL DEVICE NUMBER 1

VECTOR T0 MULTIPLE 100 INDICES 2

TR | I R| DIAL| UNUSED 3
MISC*DST 2

5

I00% ( CI0 only )

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

H - The line has been opened uith no uaiting on I/0 requests.
pu] ~ Line is a nultipoint control or 3270 station.
] - Line uas opened uith buffering.
RFT 1 - Logical device nusber of the line.
RFT 2 - Yector to Multiple I0Q indices.
RFT 3
R - 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 urite, ansuer on read.
Rnsuer on urite, dial on read.

2 = Aluays dial.
3 = Never dial.
AFT 4 - DST nunber of the line’s nisc data segnent.
RFT 5 - If <> 0, then it is the systen DB address of a single request I0Q

entry. IOMAIT uses this word to pass the I0Q index of the con-
pleted request for this RFT to CSIOWRIT.

6.01.00
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File Control Block Table (CBTAB)

f file control block table can be located in tuo places: (a) as a subpart of
the PXFILE area, as discussed in Section 3.1.2; or (b) in a data segnent.
RAlthough putting control block tables in PXFILE has the advantage of provid-
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
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
are of three kinds: expandable, nonexpandable, and shared FCB.
Nonexpandable CBT’s are used for a single PACB uith buffers, i.e., where the
control block is large or uhere the control block can’t be local to a single
process (for nulti-access). Expandable {or NOBUF) CBT’s are used for small
control blocks ,as LRCB’s, PACB’s with no buffers, and FCB’s which are local
to a single process. R list of the expandable CBT’s associated with a
process is kept in the overhead area of PXFILE (cf. Section 3.1.1). Hhen a
snall control block is needed, these CBT’s are checked in order to see if one
of then has roon. Shared FCB CBI’s are sinilar to expandable CBT’s except
that they belong to the systen 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 (VARIABLE)

ARERA
6.01.00
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fvarhesd

Yhel part labeled Overhead contains information pertaining to the entire
table.

6 1 2 6 7 15
TRBLE SIZE IN WORDS o CersSIZE
UST WIBER CONTATNING TRBLE 1 coTosTK
TWE | VECTOR TRBLE SIZE IN HORDS 2
LOCK PIN 3 caTRIN
Li 4 CHICONTROL
TNPEDED QUEUE HERD § (CBTQUELE)
INPEDED QUEUE TRIL 6
UNUSED ?

Other identifiers used:

CBITYPE = CBTAB(Z).(0:2)  Control block table type
CBTVTSIZE = (BTAB(2).(2:14) Vector table size
CBTLOCKBIT= CBTCONTROL.(0:1) Lock bit

Discussion:

CBTOSTX 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. No locking count is kept since control blocks are
locked only once fron FCRERTECB and FOELETECE when control
blocks are added to and deleted fron the table. The proce-
dure LOCK’CB does not lock the control block because it runs
PSEUDODISABLED during the critical times.

CBTQUELE This is the inpeded queve for the table and has the same
fornat as_the inpeded gueue for a control block in the
table. There is no second impeded queve because that
facility is used exclusively for BRERK requ weinet

the PACH for $STDIN/$STDLIST.

6.01.00
6- 13

File Systen

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 uhen the table is created and changed uhen 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.
Possible values are:

0 - stack [PXFILE]

3 - Buffered (Contains a single PRCB)

CBTVISIZE 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: A1l 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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or T.

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

ENTRY O (FIXED, 8 WORDS)

ENTRY M (FIXED)

where N = (CBIVISIZE/S)-1.

An unused vector table entry will have zeros in all the words of the
entry. R used vector table entry uill have 3 nonzero value in the first
uord of the entry (the control block address is necessarily nonzero).
The general structure of a vector table entry is:

3456728 9101112131315

e e T T B e o o B B I B B
CONTROL BLOCK RODRESS 0 VT'ROR
(X1 COUNT | UNUSED 1 VT'CONTROL
LOCK PIN 2 VT'PIN
HIGH PRIORITY HERD PIN 3 VT’ OHERD
KIGH PRIORITY TRIL PIN 4 VIU'QTRIL
LOW PRIORITY HERD PIN 5 VT’ SAVEOHERD
LOW PRIORITY TAIL PIN 6 VT'SAVEDTRIL
UNUSED ?

6.01.00
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The following partial word identifiers are used:

VT’ LOCK’BIT = VT°CONTROL. (0:1)
VT’BREAK"BIT = VT°CONTROL. (1:1)
YT°COUNT = VT'CONTROL. (2:6)

Discussion:

VT’ ADR Control block address is the table relative address of the
control block associated with the vector table entry.
It is a word displacenent fron the beginning of the control
block table.

VT*BRERK" BIT This bit signifies that ue are in the niddle of break mode.
This is used for the PACB of $STDIN/$STOLIST from a terminal
session only.

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

VT' COUNT This is the ceunt 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.

YU'PIN Containg the PIN of the process which has exclusive ac-
cess to the control block. Other processes at-
unpt:re 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 tail of the inpeded queue of processes
uaiting for access to the control block. Processes are
inpeded and uninpeded by the file systen using the normal
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 word
is used is when the control block is in BRERK node,
uhich can only happen to an RCB corresponding to
$STDIN/$STOLIST, It is wused to save the current
VI'QUEUE when the control block goes into BREAK 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 PCB table and not as actual
PIN nunbers.

6.01.00
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Control Block Area
The part labeled CONTROL BLOCK ARER contains the control blocks used by the
file systen.

To facilitate storage managewent, all control blocks have the sane
averall structure:

0 1 2 15
} TYPE | SIZE I 0 (CBDESCRIP
| |1
| |
| |
| DARTR |
| |
| |
1 (.}
uhere N = Size-1.
Partial word field identifiers are:
CBTYPE = £B.(0:2)#, control block type nunber.
CBSIZE = (8.(2:14)#; control block size
Discussion:
CBDESCRIP This is the first word of a control block; the fornat is
conmon for all control blocks.
CBSIZE This is the size (in words) of the control block. The size
includes the descriptor word.
CBTYPE This is the type nunber of the control block. There are

four types of control blocks:
O - 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. When 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 neuw control block is taken fron this garbage
control block and the space remaining becomes the neu garbage control block
size.

File Systen

When space is returned it becomes a new garbage control block. To reduce
fragnentation the new garbage control block is conbined uith either of the
o neighboring control blocks if they are of type garbage.

1f space is requested and no garbage control block is large emough 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, some other
control block table nust be used.

Rccess Contro] Block (ACH

Yirtually every file systen intrinsic constructs an RCB as its first action.
When using the nulti-access option, each accessor shares a single PACB.
However each accessor is pernitted to view the shared file in a slightly dif-
ferent nanner than the other accessors. For example, one accessor nay access
the file in a read-only mode while the other accessors nay access the file in
a read-urite node. To 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 & particular access, an ACB is constructed by calling LOC’ACB,
which copies information from both the LACB and the PACB. At 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 scheme nearly elininates EXCHANGEDD’s to access the various data
segrents.

6.01.00 6.01.00
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Logical Access Control Block (({ACB) LACBCTL See ACBCTL.
LACBERROR See ACBERROR.
811 LACBs have the sare structure:
LRCBFNUN See ACBFNLN.
0o 1 2 3 4 5 6 7 B8 910 11 12 13 14 15
LACBFOPTIONS See ACBFOPTIONS.
3 | CONPLETE LACB SIZE 4
LACBNODE See ACBMNODE.
FILE NUNMBER 1
LACBNANE1-8 See RCBNANE.
FILE NRME - 1ST CHAR. | FILE NANE - 2ND CHRR. 2
LACBPACB This is the DST and vector table entry for the
FILE NAME - 3RD CHRR. { FILE NAME - 4TH CHAR. 3 Physical ACE (PACB) for the file.
file.
FILE NAME - STH CHAR. | FILE NAME - 6TH CHAR. 4
LACBRSIZE See ACBRSIZE.
FILE NAME - 7TH CHAR. [ FILE NAME - 8TH CHAR. 5
LACBSIZE This is the size, in uords, of the LACB. ALl LACBs are
FOPTIONS ] eighteen (decinal} words long.
ROPTIORS ? LACBSTATE See ACBLSTATE.
RECORD SIZE IN BYTES 10 LACBSTOPCHAR See RCBSTOPCHAR.
BLOCK SIZE IN WORDS L LRCBTLOG See ACBTLOG.
SPARE 12
CRRRIRGE CONTROL CODE 13
|EOF|PG [LN |ST [FK [TC |TB {8B [CAR|DB | EOF T | EOF I | 14
cl | TEL Il @ | |  TERMINAL STOP CHRRACTER 15
ERROR CODE 16
LAST I/0 TRANSMISSION LOG 17

Partial word field identifiers are:

LACBSIZE = {ACB.(2:14)%, size in words
{ACBSTOPCHAR = LACB(2).(0:8)#, terninal stop character
Discussion:

LACBAOPTIONS See ACBAOPTIONS.
LACBBSIZE See ACBBSIZE.

G.01.00
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Physical Rccess Contrg) Block (PACR) O 1 2 3 4 5 6 7 8 9101112131415
[4 2 | COMPLETE RCB SIZE 0
The overall structure of the PACB is:
1 | FILE NUMBER 1
; ------ ~----------------i 2 FILE NAHE - 1ST CHAR. | FILE NAME - 2ND CHAR. 2
= BASIC PACB 'I (FIXED) 3 FILE NRNE - 3RD CHAR. | FILE NANE - 4TH CHAR. 3
! ----------------------- g 4 FILE NAME - 5TH CHAR, | FILE NANE - 6TH CHAR. 4
{ BUFFERING | 5 FILE NANE - 7TH CHRR. | FILE NANE - 8TH CHAR. H
| | (VARIABLE)
: EXTENSION ’ 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
g sccessed uith buffering. There are thus tus possible formats for an 9 BLOCK SIZE IN WORDS 1"
B:
10 UNUSED 12
1. No buffers; the buffering extension is not present. -~
1" CRRRIAGE CONTROL CODE 13
2. PACB buffers; the buffering extension is present and the buf- .
fers are in the buffering extension. 12 {EGFIPG [N |ST |FK |TC |TB |88 ICARIDB | EOF T | EOF N | 14
If nultiple PACB buffers exist, there uill be a buffering extension for 131¢ | TEFICI Q@ | | TERWINAL STOP CHRRACTER 15
each, imnediately preceding the buffer. The basic PACB (or NOBUF PACB) is
copied into the the RCB as uords O through X63; an RCB “extension” is then 14 ERROR CODE 16
generated in words X64 - X67. The resulting ACB thus has the follouing
format: 15 LAST 1/0 TRANSMISSION LOG 17
16 20
FILE POINTER
17 21
18 2
CURRENT VARIABLE BLOCK MWIBER
19 px]
20 24
RECORD TRANSFER COUNT
21 25
22 26
BLOCK TRANSFER COUNT
23 27
b k
HIGHEST BLOCK NUIMBER STRRTED
F+3 A
6.01.00 6.01.00
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2 k-4 The above words, 0-X63, are physically located in the PACB of the file.
FCB VECTOR Belou, words X64-X67, are used by file system intrinsics- and are placed
k2 n onto the stack by the procedure LOC'ACH when locking the  ACB.
Therefore, the buffering extension, if pres- ent, will ireediately fol-
b+ TOTAL NUMBER OF LRCB'S ] lou word X63 of the actual RCB in the Control Block Table of the file.
29 15K | DEVICE TYPE | LAST LOGICAL I/0 STATUS 3%
52 DST RELATIVE OFFSET TO PACB ]
% LOGICAL DEVICE NUMBER %
83 OST RELATIVE OFFSET T0 LACE 65
31 IPF HIT) | CURRENT BUFFER| TAPE DISPLACE | NO. BUFFERS | 37
54 DST RELATIVE OFFSET TO ACB IN THE STRCK 66
k3 CURRENT RECORD WORD INDEX L
55 STACK RELATIVE OFFSET 10 DB 67
33 BUFFER SIZE 41
k) VIRTUAL LOGICAL DEVICE NO. 42
The follouing identifiers are used when referring to an ACB:
x» FHAVT INDEX 43
3% NUMBER OF INPUT LRCB'S 44 (RCBSIZE) = ACB. (2:14)M, size in words
ACBFNUN = RCB(1).{8:3)m, file nunber
kH NANE TYPE | FILE DISPOSITION 45 = ACB(2)W, file nane
RCONANEY = RCBDBL(1)#, file nane ~ first half
3 RCCESS BIT P ] BLOCKING FACTOR 46 RCBNANE2 = ACBOBL(2)M, file nane - second half
ACBFOPTIONS = ACB(6)M, FOPTIONS
IisinioiriD| | RE| RUIABR| ME| SEOFS| EOFS 47 ACBROPTIONS = ACB(7)M, ROPTIONS
RCBRSIZE = ACB(3)#, record size (bytes)
40 | SPOOLED DEVICE TYPE | SPOOLED DEVICE RECORD SIZE 50 RCBESIZE = ACB(IM, block size (words)
Spare = ACB(10)M, Unused
L)) SPOOLED DEVICE FOPTIONS 51 ACBCTL = ACB(11)M, carriage control word
RCBLSTATE = ACB(12)M, local state flags
2 SPOOLED DEVICE ROPTIONS 52 RCBEOF = RCBLSTATE. (1:1)%, end of file sensed
RCBLPCTL = ACBLSTATE. (2:2)%, page and line control
43 IDD OR 0DD INDEX 53 RAUBPRGECTL = ACBLSTATE.(2:1)¥, page control
RCBLINECTL = RCBLSTATE.(3:1)#, line control
“ 54 RCBSTREAN = ACBLSTATE. (4:1)4,  strean I/0
NO-URIT DISK AODRESS RCBFKEYS = ACBLSTATE. (5:1)4 restore function keys
45 55 ACBXNITCRLF = ACBLSTATE.(6:1)W, transmit CR,LF to user
ACBTBLOCK = ACBLSTATE.(7:1)%,  disable block node
46 UNUSED 56 RCBBINARYIO = ACBLSTATE.(8:1)H, 8-bit terminal transfers
ACBCARRIAGE = ACBLSTATE.(9:1}#,  carriage control flag
47 NO-UAIT LOGICAL DEVICE s7 (RCBDEFBLOCK) = ACBLSTATE. (10:1)N, default blocking
RCBREADCODE = ACBLSTATE.(11:4)4, imput EOF check
a8 6 RCOREADTYPE = ACBLSTRTE.(11:2)#, input EQF type
P1P2 USED BY FOEVICECONTROL RCORERDMODE = RCBLSTRTE.(13:2)#; input EOF mode
43 61 = RCB(13)M, node uord
RCBNODE = ACBIO0U. (0:8)¥, node settil
5 UNUSED 62 RCBCIROVERFLOK= ACBNODU. (0:1)M, Signifies CIR overflow
RCBSETHODE = RACBNODM. (4:4)N, FSETNODE bits
51 UNUSED 63 RCBTRPEERROR = ACBMODW. (4:1)M, report recovered tape error

G.01.00
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ACBINHIBCRLF = ACBMODH. (5:1)M, inhibit terminal CR/LF
RCBQUIESCE = ACBMODW. (6:1)M, critical output verify
ACRSTORCHAR = Qramnpy. (2:9M, teringl stop character
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ACBERROR ® ACB(14)8, error code Spare = ACB(46)#, Unused
RCBTLAC = 8CB{1E)4, last 1/0 transnission log ACBNOMAITLDEY = RCB(47)M, Nouait logical device
ACBFPTR = ACBOBL(OB)#, current record nunber HCBP1PZ © ACBOBL(24)4, Used by FDEVICECONTROL
RACBBLK « RCBOBL(O9 )M, current variable block RCBPY = RCB(48)M, won woon
ACBRTFRCT = RCBOBL(10)M, logical record TFR count AceP2 = ACB(49)¥; "o o
ACBBTFRCT = RCBOBL(11)H, block trangfer count
RCBHIBLK = RCBDBL(12)%, highest block started
RCBFCBY = ACBDBL(13)N, FCB Vector table entry Discussion:
RCBSHCNT = ACB{28)4, ¥ of LACOs
ACBSTATUH = ACB(2I)N, access cliss, status, etc. RCBRBORTREAD This flag is used to abort & broken terminal re-read. The
RCBBREAK » ACBSTATW. (1:1)%,  break (S$STOTH/LIST only) flag is set via the ABORT paraneter to FUNBRERK. If the
ACBDTYPE = ACBSTATW.(2:6)#,  device type flag is set then the READ PENDING message will be aborted
ACBACCCL = ACBSTATH, (2:3)8,  device access class along uith the re-read. This feature is needed to hand-
ACBSUBCL = ACBSTATH. (5:3)8,  device sub-class le the BRERK,..:ABORT, etc. situation.
RCBSTRTUS e ACBSTATH. (8:3),  last logical 1/0 status
RCBQSTATUS = ACBSTATW. (8:5)H, qualifying status part ACBACCCL This is the access class part of the device type nun-
RCBGSTATUS = ACBSTATW.(13:3)4, general status part ber. The following are legal values:
RCEDRODR = RCB{30N, Ldev nurber of file
RCBBUFY = ACB(31)#, buffer data & misc. flags ¢ - direct (e.g. disc)
ACBPRIV = RCBAUFX. (0:1)#, privileged access only 1 - serial input {e.g. card reader)
RCBRIT = ACBBUFX. (1:1)H, buffer hit flag 2 - parallel inputfoutput (e.g. terninal)
ACBCURRBUF = RCBBUFX. (4:4)¥, current buffer nor. 3 - serial input/output (e.g. magnetic tape)
ACBNUNBUFS = RCBBUFX.(12:4)%,  nunber of buffers less i 4 - serial output (e.g. line printer)
ACBBUFUSED = ACB(32)#, used block uord count
RCBBUFSIZE = ACB(33}%, buffer size (words) RCBACCESS This is the access bit nap for the file. The following are
ACBSPVDEV = RCB(34)#, spooled virtual device the bit definitions of this eight-bit field
ACBFMAVTY = ACB(35)%, FRRYT index
ACBSHCNTIN = RCB(36)¥, Nurber of input LACB’s (0:1) - unused
ACBONTD = ACB(37)8, type & disposition (1:1) - unused
RCBONTYPE = ACBONTD. (0:8)#, nane type for dir. search (2:1) - read
RCBDISP = RCBONTD. (8:8)K, file disposition (3:1) - append
ACBANLD = ACB(38)4, access nask & LOEV (4:1) - urite
RCBRCCESS = RCBANLD. (0:8)#, sccess nask (5:1) - lock
ACBBLKFACT = ACBANLD.(8:3)H, Blocking factor of file {6:1) - execute
RCBGSTH = ACB(39)¥, spool control flags (7:1) - save
ACBSPOOLED = RCBGSTH. (0:1)#, spooled device flag
ACBSPODLI0 = ACEGSTH.(0:2)4, spooled IN/OUT This access security is deternined by the ACCCHECK in-
RACBSPSE = ACBGSTH. (2:2)¥, squeeze flags tringic and enforced by the file systen.
RCBSPSQZ = ACBGSTU.(2:1)%, file squeezed
ACBSPRSQ = ACBGSTW. (3:1)%, request to squeeze RCBAOPTIONS This is the ROPTIONS in effect for this file access.
ACBSPOSQ = RCBGSTH.(4:1)#, squeeze just done
ACBNOWRITEOF = RCBGSTH.(8:1)#, EOF advanced? RCBBINARYIO This bit controls full eight bit transfers on the 2644 page
ACBNOWRITNODE = RCBGSTH.(9:1)H, last 1/0: O=read, 1=urite node terninal. It is adjusted by FCONTROL(26) and
ACBABORTREAD = ACBGSTH.(10:1)4,  abort broken re-read? FCONTROL(27).
ACBREWEOF = ACBGSTU. (11:1)%, EOF advanced - tape file
ACBSAVEEQFS = ACBGSTH. (12:2)#, for saving ACBEOFS RACBBLK This is the block number of the current variable record for-
RACBECFS = ACBGSTW. (14:2)#,  EOF flags - :E0D/: nat block. Rpplicable if the record format s
RCBSPTYRC = ACB(40)#, spooled dev type/recsize variable,
RCBSPTYPE = ACBSPTYRC.{Q:6)#, spooled dev type
ACBSPREC = RACBSPTYRC. (6:10)%, spooled dev rec size ACBBLKFACT This is the blocking factor for the file. It is the nun-
ACBSPFOPT = RCB(41)#, spooled dev FOPTIONS ber of records in a block. Legal values range from 1to
AC3SPAOPT = ACB(42)M, spooled dev ROPTIONS 255,
ACBSPXDDX = RCB(43)4, I00/0DD index
ACBNOMAITDA = ACBDBL(22)#, Nouait disc address
6.01.00 6.01.00
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RCBBREAK This is the break mode flag. It is applicable if the RCB ACBONTYPE This is the file reference format type nunber and is
is for $STDIN or S$STDLIST. If set it mneans that the derived from the FOPEN call. The following are legal
BRERK key has been hit and that the CI should have high values:
priority access to the ACB. The flag will be cleared
uhen a 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
RCBBTFRCT This is the total number of blocks transferred to and fron
the file. The initial value is OD. This infornation is needed by FRENAME.
RCBBUFUSED This is the word index, relative to the base of the RCBDTYPE This is the device type nunber of the file. The fol-
block, for the selected record within the block. This is lowing are legal values (octal):
applicable if the file access is buffered.
0 - noving head disc
ACBCARRIAGE This bit signifies that the file has carriage control. It 1 - fixed head disc
is the same 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 IOMOVE will pass the FWRITE 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 - card reader/interpreter/punch
26 - SSLC
ACBCTL This is the CONTROL parameter from the last FURITE. 27 - progrannable controller
This value is pertinent if the file uas opened with car- X - nagnetic tape
riage control. 31 - serial disc
40 - line printer
RCBCURRBUF This is the buffer number (O-relative) containing the most 41 - card punch
recently referenced record. Applicable if the file access 42 - paper tape punch
is buffered. 43 - CALCONP 500 plotter
44 - CRLCONP 600 plotter
RCBDRODR This is the logical device number of the file. For a disc 45 - CRALCOMP 700 plotter
file thisz is the logical device number of the first
extent. RCBEOF This bit is set when 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 mentioned here only to signify that the bit is effec- (0:1) - super colon (i.e. EOF for $STDINX)
tively used due to the way RCBLSTRTE is initialized (1:1) - regular colon (i.e. EOF for $STDIN)
fron STATE.
Applicable for nmulti-access to $STDIN(X) only.
RCBDISP This is the file close disposition derived fronm the
FOPEN call. The only way this can be specified is wvia a ACBERROR This is the error nunber for the file. It is used by all
file equation. The legal values are the same as those intrinsics except FOPEN. lhen an error is detected the er-
for FCLOSE. ror nunber is placed in this cell. The error nurber is
cleared at the beginning of each callable intrinsic except
FCHECK (uhich reads it).
ACBFCB This is the FCB vector for the file. Applicable only to
disc files.
ACBFKEYS This bit controls the definition of the 1 and F2

function keys on the 2644 page node terminal; it is
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RCBFNUN

ACBFOPTIONS
RACBFPTR

ACBFMAVTX

RCBGSTATE

ACBGSTATUS

RCBHIBLK

ACBHIT

RCBINHIBCRLF

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

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

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 FREAD, FURITE
and FUPDATE intrinsics. However the value is main-
tained by all data transferring file systen intrinsics.

This is the entry index inta the file multi-access vec-
tor table (FAAVT). This is valid if the file access
is multi-access.

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

This is the general part of the last I/0 status for the
file. The follouing 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 without 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 compiler toggle X3.

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

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 terminals only.
It is  adjusted by FCONTROL(1) and FURITE mith t
appropriate carriage control.
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RCBLPCTL

ACBLSTATE

ACBIODE

RCBNEWEOF

ACBNOURITEQF

ACBNOURTTHODE

RCBNUTBUFS

RCBPAGECTL

RCBPRIV

ACBASTRTUS

ACBQUIESCE

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

These are niscellaneous state flags. They are "local” in
nature in that they nay be different for each acces-
sor in a nulti-access environment. Bits (9:6) are initial-
ized fron the stateword local variable called STRTE in
FOPEN; the ten renaining bits are initialized individually.
The constitvent 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 tape is rewound or
backspaced. fApplicable only to magnetic tape files.

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

This cell is used to save the I/0 node betueen nowait I/0
initiation and conmpletion calls. If the bit is set then the
last I/0 request uas a wurite; otheruise it was a read.
This cell is pertinent if the Ffile is accessed in
nouait 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

to consist of €0 lines (auto page eject); if set
then 2 page is assuned to consist of 66 lines (no auto page
eject). This is used prinarily for line printers but
is also valid for terninals; these are the only devices for
which this is valid. This  bit is adjusted by
FCONTROL(1) and FURITE with the appropriate carriage
control.

This flag when set indicates that the file is
privileged in that it has a negative file code; the user
must 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
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RCBREADCODE

ACBREADNOOE

ACBREADTYPE

RCBRSIZE
RCBRTFRCT

ACBSAVEEOF S

ACBSHONT

RCOSHINTIN

RCBSHCNTS

ACBSIZE

RCBSPACPT

RCBSPFOPT

RCBSPOOLED

ACBSPOOLIOD

File Systen

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

This field consists of the input EOF checking type and
node, and is used to gemerate the P1 paraneter 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
cormand interpreter.

This field controls the input EOF checking type. It is Of
for JOBs, 10 for SESSIONs, and 00 for m:i'?

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

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

This field is used to save the contents of RCBEOFS
during BREAK node processing.

This is the total number of LACBs 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 PACB. Valid if the file access s
nulti-access.

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

This is the size, in words, of the RCB. 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,
fipplicable 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 node of the spooled device. Legal values
are:

00 - not spooled
01 - illegal
10 - input spooling

4 - outnut enceling

6.01.00
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ACBSPREC

ACBSPTYPE

RCBSPTYRC

RCESTATUS

RCBSTOPCHAR

RACBSTREAN

RCBSUBCL

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

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

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

This is the logical device runber of the spooled
device. Rpplicable if the file access is to a spooled
device.

This is the index into the IDD or ODD for a spoolfile,
Rpplicable if the file access is to either a spooled
device or a spoolfile.

This is the last I/0 status for the File. It cones from
the I/0 status part of the IOCB returned by ATTACHIO.
Not all ATTACHIO 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 uwords and there-
fore there is no garbage data between blocks, This
fact is used to improve multirecord 1/0 by napping
the request into as fen 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 - noving 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
? - serial disc
4 - serial output

6.01.00
6- 32




File Systen

0 - line printer

1 - card punch

2 - paper tape punch

3 - CALCOMP 500 plotter

File Systen

If present,
block buffers

the PACB buffering extension contains from one to sixteen
sach having the fallewing format:

4 - CALCONP 6O plotter 012346567 8 5101112131415
§ - CALCONP 200 plotter i e e e B e et ol e et Bt B R B B B
10Q ENTRY INDEX 0 BIKIOQK

RCBTRAPEERROR This bit controls the reporting of recovered nagnetic er-
rors, If not set the recovered errors are not BLK LDEV NUMBER I} [ Ul RIDIKI M Pl 1 BLKFLAGH
reported to the user; if set then recovered errors are
reported to the user by returning CCL and error nunber 39, 108 - STRTUS 2 BLKLSTAT
Valid if the file is a nagnetic tape file. This bit is
adjusted by FSETMODE. I0CB - TRANSHISSION LOG 3 BLKTLOG

RCBTBLOCK This bit controls block mode transfers on the 2644 ragt node 4 BLXBLOCK
terninal, This bit is adjusted by FCONTROL and BLOCK NUMBER
FCONTROL(29). 5

RCBTLOG This is the last 1/0 transmission log for the file. It con~ 6 BLKOADOR
es fron the I/0 transnission lua part of the I0(B return- BLOCK SECTOR RDDRESS
ed by ATTRCHIO. Not all RTTACHIO calls update this call. 7

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

9

ACBRMITCRLF This bit controls CR and LF insertion into the user
buffer on the 2644 page node terminal. This bit is ad- BLOCK EXTENT SIZE 10 BLKEXTSIZE
justed by FtﬁNTROL(:’O) and FCONTROL(31).

UNUSED 1
12 BLKBUFFER
BUFFER
Other identifiers used:

BLKFLAGU = BLK(1)#&, Flag and LDEV word
BLKLDEV = BLKFLAGU. {0:8)#, block logical device number
BLKFLAGS = BLKFLAGU. (0:8)#, block 1/0 flags
BLKUNALLOCEXT = BLKFLRGH. (10:1), Block from unalloc. extent
BLKREVERSE = BLKFLAGU.(11:1), FREADBRCKWARD (not used )
BLKDONTHAIT = BLKFLAGH. (12:1), I1/0 status not checked
BLKIOOUT = BLKFLAGH. (13:1)#,1ast 1/0 uas urite?
BLKDIRTY = BLKFLAGH. (14:1)#,buffer modified?
BLKIOPEND = BLKFLAGH. (15:1)4,1/0 in progress?
BLKIOCONP = BLKFLAGU, (14:2)4, I/D corplete - not dirty
BLKIOCB = BLKDBL{1)#, 10C

G.01.00 6.01.00
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Discussion: BLKLSTAT The I/0 status part of the IOCB consists of the PCB nun-
ber and the error code for the completed I/0

BLKBLOCK This is the block nunber of the data contained in the request.
buffer. A value of -1D indicates that the buffer is
enpty. BLKTLOG The transnission 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 uould indicate that we are reading back- wards fron

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

BLKDADDR This is the block’s logical device and sector nunber. 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 uas simply cleared with
checked to see if the block needs to be uritten to the fill characters. Therefore, if a urite is attempted to the
device. block residing in this buffer, it must pass through FCONVBLK

to allocate the extent first.

BLKDONTHRLT This bit will be on if the I/D was already completed via
“DONT*WAIT" but the status has not been checked yet. Check
the status before using the block in the buffer.

BLKEXTBRSE 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 uhich the block
resides. This is used for disc caching.

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

BLKIOCB This is the IOCB returned by the I/0 systen when the
block I/0 has conpleted. On a blocked I/0 request this is
obtained fron the RTTACHIO call; on an unblocked I/0 request
this is obtained from WAITFORIO.

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

BLKIOOUT This is the mode of the I/0 operation for the block. It
is set by a Write 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.

BLKIOQX This is the I0Q index of the unblocked 1/0 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 a file on 2 sharable device. At present the
only sharable device is a disc, so only disc files have F(Bs.

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

There are tuo strategies to choose fron in deciding where to place the FCB.
If the file has been opened exclusive and no other process could possible
share this file, then the FCB is placed into the PKFILE area (or in a NOBUF
expandable CBT if it won’t fit in the PXFILE area or if the progran is run
with NOCB). 1If the file could possible be shared, then the F(B is always
placed in 2 shared control block table. The nunber of a data segnent con-
taining a list of shared file systen data segnents is kept in systen global
location 1076 octal. The size of the FCB depends on the naxinun number of
extents specified at FOPEN; there are 44 (octal) uords plus tuo per extent.
There uill be at least one extent, since the file label aluays exists in the
first extent. The F(B extent nap is in terns of logical device and sector
nusber.  The extent nap in the file label is in terns of volume rather than
logical device; the nap is converted by VIABOLDEV uhen the label is read, and
converted back by LDEVIOVTAB 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

END OF DRTA POINTER

18 17

16 | NO. USER LRBELS WRITTEN | MO. USER LMBELS AVAIL. | 20 FCBUSERLBL

17 EXTENT SIZE IN SECTORS 21 FCBEXTSIZE

18 BLOCKING FACTOR | SECTORS PER BLOCK 22

19 | SECTOR OFFSET T0 DATA | DISP | MO. EXTENTS -1 | 23

2 LAST EXTENT SIZE IN SECTORS 24 FCBLAST-
EXTSIZE

2 NO. OPENS INPUT MODE 4]

22 | GROUS RANE - 1ST CHAR. | GROUP NAME - 2ND CHAR. | 26 FCBGN
23 | GROUP NAIE - 3RD CHAR. | GROUP NAME - 4TH CHAR. | 27
24 | GROUP NAME - STH CHAR. | GROUP NAME - 6TH CHRR. | %0

o 1 2 3 7 8 12 13 14 15
25 | GROUP NAME - 7TH CHAR. | GROUP NAME - 8TH CHAR. 3
[ 1] COMPLETE FCB SIZE L]
26 | ACCT NAME - 1ST CHRR. | ACCT NAME - 2ND CHAR. 32 FCBAN
1 SPARE 1
27 | ACCT NAME - 3RD CHAR. | ACCT NAIE - 4TH CHAR. 3
2 FOPTIONS 2 FCBFOP-
TIONS 28 | ACCT MAME - STH CHAR. | ACCT NAME - 6TH CHAR. k]
3 DEVICE $PECIFICRTION 3 FCBDEVICE
29 | RCCT NRME - 7TH CHAR. | RCCT NRNE - 3TH CHAR. s
4 | PREV. LOCK| DEV. TYPE | C | |DEVICE SUBTYPE | 4
k] 36 FCBSTRRT
5 NO. OPENS FOR OUTPUT 5 » START OF FILE BLOCK NUMBER ;
3
6 HO. OPENS FOR ANY NODE 6
2 40 FCBEND
7 RIN NUMBER 7 FCBRIN 0 CURRENT NUMBER OF DATA BLOCKS IN THE FILE
41
8 EXCLUSIVE STATUS 10 FCBEXC-
STAT 3 42 FCONUN-
91¢ | mieBR | VHASK 11 FCBPVINFO % RUMBER OF OPEM RND CLOSE RECORDS (MESSRGE FILE) o OPENCLSREC
10 12 FCBFLIN
FILE LINIT 3 36 LOGICAL DEVICE NUIBER | 44 FCBEXTHRP
" 1 e
7 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
. it is positive then it represents a logical device nunmber;
if negative it represents a (negative) device class index.
FCBOISP This is the pending FCLOSE disposition for the file.
LOGICAL DEVICE NUMBER | Legal values are:
LAST EXTENT SECTOR NUNBER 9 < no ¢l
1 - save pernanent
2 - save tenporary and rewind
3 - save tenporary but do not reuwind
Other identifiers used: 4 - release
7 - invalid file (file label access error)
FCBSIZE = size in words FCBCRUNCH This bit governs if space uill be returned beyond the EOF
FCBLKST = previous lock state upon the last FCLOSE of the file,
FCBOTYPE = . device type
FCBCRUNCH = FCB(4).(8:1)%, pending crunch disposition 0 - no change
FCBSUBTYPE = FCB(4).(12:4)4, device 1 - return space beyond EOF
FCBOCNTOUT = FCB(5).{0:8)%, no. accessors - output
FCBOCNT = FCB(5).(8:8)%, no. accessors
FCBCLASSF LG = FCB(9).(0:1)%, PV class flag FCBOTYPE This is the device type number of the first extent of the
FCBNVTABX = FCB(3).(4:4)%, Mounted volune table index file. See RCBOTYPE for a list of legal values.
FCBYIRSK = FCB(9).(8:8)8, Volune Mask
FCBLBLEOF = FCB(16).(0:8)#, no. labels uritten FCBEND Block nunber of the file’s EOF, relative to FCBSTART.
FCBLBL = FCB(16).(3:8)%, no. labels available
FCBBLKFRCT = FCB(18).(0:8)#, blocking factor FCHEOF This is the end-of-file pointer for the file. It is
FCBSECTPBLK = FCB(18).(3:8)4, sectors per block double integer representing the nunber of records in the
FCBSECTOFF = FCB(19).(0:3)4, sector offset to data file. It can also be viewed as the record number of the
FCBDISP = FCB(19).(8:3)¥, pending disposition next record past EOF.
FCBNUREXTS = FCB(19).(11:5)8, no. extents less 1
FCBOCNTIN = FCB(21).(8:8)%, no. accessors - imput FCBEXCLSTRT This is the exclusive status of the file access. If -1 then
FCBLABEL = FCBDBL{18)M, label LDEV and sector the file is being accessed exclusively; otheruise it is the
FCBLDEV = FCB(36).(0:8)4, label LDEV nunber of seni-exclusive accessors.
FCBEXTHAP This is the extent nmap of the file. The nurber of ex-
Discussion: tents is specified by FCBNUMEXTS; a OD  extent
descriptor indicates that the extent has not been
allocated.
TFCBACBDST This is the DST of the ACB that was created at the same
tine as the F(B.  This is wused in conjunction with FCBEKTSIZE This is the extent size, in sectors, of the file. AIl ex-
FCBNEWFCBDST when relocating the FCB. tents in the file except possibly the last have this size.
This is a logical value, and legal values range from 1 +to
FCBACBY This is the vector table entry of the RCB that wuas 65535 sectors. This restricts the maxirun file size to
created at the same time as the F(B. This is used in con- 2097120 sectors (268,431,360 words).
junction with FCBNEWFCBY when relocating the FCB.
FCBFLIN This is the end-of-space pointer for the file. It is a
double word integer representing the maxinum number of
FCBAN This is the account nane of the file. It is eight records (fixed length record format) or  blocks {un-
bytes in length with trailing blanks added. defined or variable length record fornat) in the file.
FCBBLKFACT This is the blocking factor of the Ffile, It is the nun- FCBFOPTIONS This is the FOPTIONS in effect for the file.

ber of logical records in a physical block. Legal values
range from ¢ to 295,

6.01.00
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FCBON This is the group nane of the file. It is wight bytes long presently allocated, which is aluays deternined by
uith trailing blanks added. counting nonzers entries in the extent nap.
FCBLABEL This is the logical device and sector number of the file FCBNUMOPENCLSREC Humber of open and close records in the nessage file.
label, which is the same as the first extent descriptor.
FCBOCNT This is the number of accessors for  the  file,
FCBLASTEXTSIZE This ie the size, in sectors, of the last extent in the Alternatively it can be viewed as the number of PRCEs
file. If the file has one extent then this is the same as created for the file.
FCBEXTSIZE; otheruise this value may be different fron
FCBEXTSIZE. This is the size of the last physical extent FCBOCNTIN This is the nusber of file accessors having input
for the file; it is not the size of the last allocated access.
extent.
FCBOCNTOUT This is the nunber of file accessors having output
FCBLBL This is the number of user labels allocated for the access.
file. Since each label is a sector long, this iz also the
nunber of sectors allocated for user labels. FCBRIN This is the RIN number used to support dynanic locking
(i.e. FLOCK and FUNLOCK) for the file. If there is no
FCBLBLEOF This is the end-of-data pointer for the user labels. It dynanic locking then this number is zero.
is analogous to FCBEOF in that it represents the number
of labels uritten, The initial value is 0. FCBSECTOFF This is the sector offset fron the file label to the
first block of the file. This is not necessarily equal to
FCBLOEV This is the logical device number of the first extent of FCOLBL+1 since an integral nunber of blocks are allo-
the file. cated for the file and user labels.
FCBLKST This is the previous lock state of the file and is FCBSECTPBLK This is the number of sectors in a block for the file.
derived fron the file label. Legal values are:
FCBSIZE This is the size, in words, of the complete FCB. It in-
0~-no :cc:non cludes the axtent map.
1 - rea
2 - urite FCBSTART Block number of the file’s start, excluding the file
3 - read/urite label block.
FCBMVTRBX If the file resides on a private volume, then this field FCBSUBTYPE This is the device subtype nunber of the first extent.
represents the nounted volume table index of the volume set
entry on uhich the file resides. FCBUSERLBL This field describes the user labels for the file. It con-
sists of FCBLBL and FCBLBLEOF, described separately.
FCBHEWFCBOST This is the DST of the new FCB for the file. It is used FCBVNASK If the file resides on a private volume set, this bit mask
in conjunction with FCBRCBOST to move the FCB to 3 signifies which volune of the set in uhich the file resides.
systen (shared FCB) control block table when the second ac- Bit 15 is on it resides on the first volume, bit 14 if on
cessor is established. If  this value is zero then the second, etc.
there is no neu FCB; if nonzero then a new FCB has been
created.
FCBNEWFCBY This is the vector table entry of the new FCB for the
file. It is used in conjunction uith FCBACBY to nove 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.
FCBHUNEXTS This is the maxinun nunber of extents, less one,
allowed for the file. It is not the nunmber of extents
6.01.00 6.01.00
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File Label (FLAB

The file label has the folloming fornat:

o 1 2 32 ?7 8 12 13 14 15

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

FILE NAME - STH CHAR. | FILE NAME - 6TH CHAR. 2

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

GROUP NAME ~ 1ST CHAR. | GROUP NAME - 2ND CHAR. 4 FLGRPNANE
GROUP HRHE - 3RD CHAR. | GROUP NRME - 4TH CHAR. §

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

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

RCCT NAME - 1ST CHAR. | RCCT NAME - 2HD CHAR. 10 FLACCTHRNE
ACCT NAME ~ 3RD CHAR. | ACCT NAME - 4TH CHAR. 1

ACCT NAME - STH CHAR. | ACCT NAME - 6TH CHAR. 12

ACCT HAME - 7TH CHAR. | ACCT NANE - 8TH CHAR. i3

CREATOR NAME

- 1ST CHAR.| CREATOR HAME - 2KD CHAR.| 14 FLUSERID

CREATOR NAME

- 3RD CHAR.| CREATOR NAME - 4TH CHAR.| 15

CREATOR NANE

- STH CHAR.| CREATOR NAME - 6TH CHAR.| 16

CRERTOR HNAME

- 7TH CHAR.| CREATOR NANE - 8TH CHAR.| 17

LOCKHORD ~ 1ST CHAR. | LOCKMORD - 2ND CHAR. 20 FLLOCKWORD
LOCKHORD - 3RD CHAR. | LOCKNORD - 4TH CHAR. 21
LOCKMORD - STH CHAR. | LOCKWORD - 6TH CHAR. 22
LOCKUORD - 7TH CHAR. | LOCKWORD - 8TH CHAR. 23
24 FLSECHX
SECURITY MATRIX
25
FILE LANGURGE RTTRIBUTE | ISRISI 26

File Label (Cont.

CREATION DATE 27 FLCRERTE
LAST ACCESS DATE ¥ FLLASTACC
LAST NMODIFICRTION DATE 31 FLLASTHOD
FILE COOE 32 FLFILECOOE
ci | mTRBK | VHASK 33 FLPVINFO

SR LJIX | SUBTYPE |

DISC TYPE | R/M | 3% FLLOCK

NO. USER LRBELS MRITTEN | NO. USER LRBELS AVAIL. 35 FLUSERLBL

36 FLFLIN
FILE LINIT IN BLOCKS
¥
40 FLFCBVECT
FCB VECTOR
Ll
CHECKSUN 42 FLCHECKSUN
COLD LORD ID 43 FLCLID
FOPTIONS 44 FLFOPTIONS
RECORD SIZE IN BYTES 45 FLRECSIZE
BLOCK SIZE IN WORDS 46 FLBLKSIZE

SECTOR OFFSET | |

HO. EXTENTS -1 47

LAST EXTENT SIZE IN SECTORS 50 FLLRSTEXT-
SIZE
EXTENT SIZE IN SECTORS §1 FLEXTSIZE
52 FLEOF
END OF DRTA POINTER
53
VOLUME TRBLE INDEX t 54 FLEXTHRP
18T EXTENT SECTOR HUNMBER 55
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FLSECURE

= FLAB(22).(15:1)8, file secure bit

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

FLCLASSFLG = FLPVINFG. (0:1)%,  Class flag bit
FUNTRBX = FLPVINFO.(4:4)8,  Mounted volune table index
FLVMASK = FLPVINFO.(8:8)#,  Volunme rask
(FLSTORE) = FLAB(28).(0:1)#,  file being stored
FLRESTORE = FLAB(28).(1:1)%, file being restored
VOLUNE TABLE INDEX | (FLLDRD) = FLRB(28).(2:1)#,  file loaded
-------------------------- FLEXCL = FLAB(28).(3:1)#, exclusive access
LAST EXTENT SECTOR NUMBER FLSR = FLAB(28).(0:2)8, S & R bits
FLSRL = FLAB(28).(0:3)%, S, R, & L bits
. (FLSRLX) = FLRB(28).(0:4)%, S, R, L, & X bits
. FLSUBTYPE = FLAB(28).(4:4)8,  device subtype
. FLDTYPE = FLAB(28).(8:6)k, device type
FLSTATUS = FLAB(28).(14:2)H, write/read status
154 FLALLOCTINE (FLLBLEOF) = FLRB(29).(0:8)%,  no. labels written
FILE RLLOCATION TINE (FLLBL) = FLAB(29).(3:8)8,  no. labels available
158 FLSECTOFF = FLAB(39). (0:8)4, sector offeet to data
FLNUEXTS = FLAB(39).(11:5)#, no. extents less 1
FILE ALLOCATION DATE 156 FLALLOCOATE FLLABEL = FLRBOBL(22)8, label VIRB and sector
FLYTRE = FLRB(44).(0:8)%,  label VTRB index
160 FLSTRRT Discussion:
START OF FILE BLOCK NUMBER
161 FLACCTNANE This is the account nane of the file. It is eight
bytes in length uith trailing blanks added.
162 FLEND
BLOCK NUMBER OF END OF FILE FLALLOCDATE Date that the file uas allocated on this systen.
163
FLALLOCTINE Boubleword containing the tine that the file was al-
164 FLNUNOPENCLSREC located on this systen.
NUNGER OF OPEN AND CLOSE RECORDS (MESSRGE FILE)
165 FLBLKSIZE This is the block size, in sectors, of the file.
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 tiwe the file label is read from disc the
check sun is calculated and compared against the value
10 recorded in the file label. Sinilarly, each time the file
UNUSED label is written to the disc the check sun is calculated
173 and ingerted into the file label.
DEVICE MAME - 1ST CHAR. | DEVICE NAME - 2ND CHAR. | 174 FLDEVNANE FLCLID This is the cold load nunber in effect the last time that
the file was accessed. This should aluays be the current
OEVICE NAME -~ 3RD CHAR. | DEVICE NAME - 4TH CHRR. | 175 cold load number. If it is not, it neans that the systen
crashed while the file was open and that the data in the
DEVICE NAME - 5TH CHAR. | DEVICE MAME - 6TH CHAR. | 176 'ti}! B\}E?{e)l should be “reset" (principally the FCB vector
FLFC .
DEVICE NANE - 7TH CHAR. | DEVICE MRME - 8TH CHAR. | 177
FLCRERTE This is the creation date of the file. It is in the for-
nat defined by the intrinsic CALEMDAR.
Other identifiers used:
6.01.00 6.01.00
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FLDEVNANE This is the FOPEN device specification that uas used when 1055 TOP Proof Marked GHARKED
the file was created. This infornation is needed when new 1056 TOP Proof Harked non-COBOL File
extents are allocated. 1057 TOP Proof Marked COBOL File
1058 TOP Horkfile
FLDTYPE This is the device type nunber of the first extent of the 1059 TOP Uorkfile (COBOL)
file; see ACBOTYPE for a list of legal values. This 1060 RJE Punch File
value is deternined by configuration. 1070 QUERY Procedure File
1080 KA Key File
FLEND Nunber of current data blocks (that is, the end of file 1083 GRAPH Specification File
block nunber relative to the start of file). 1084 User Logging log File
1090 Self-describing File
FLEOF This is the end-of-file pointer for the file. It is a 1100 HPUORD Docunent
double word integer representing the number of records in 1101 HPUORD Hyphenation dictionary
the file. It can also be vieued as the record number 1102 HPUORD Configuration File
of the next record past EOF. 1103 HP 2601 Environment File
1110 IDS/3000 Character Cell File
FLEXCL This is the exclusive access flag for the file. If set it 1" I0S/3000 Forn File
neans that the file has been opened exclusively by a single 1112 IFS/3000 Environnent File
accessor. If not set then the file s potentially 1114 Graphics Inage in RASTR Format
accessible by others. 1% OPT/3000 Log File
131 TEPE/3000 Script File
FLEXTHAP This is the extent nap of the file. The nunber of ex- 1132 TEPE/3000 Log File
tents is specified by FLNUMEXTS; a 0D  extent 1133 PAPS/3000 Log File
descriptor indicates that the extent has not been 1139 MPEDCP/ORP Log File
allocated. 1140 HPioolset Root File
1141 HPToolset Data File
FLEXTSIZE This is the extent size, in sectors, of the file. ALl ex- 1145 Drauing File for HPORAW
tents in the file, except the last, have this extent size. 1146 Figure File for HPDRAN
This is a logical value, and legal values range from 1 to 1147 Reserved
65535 sectors. This linits the maxinum file size to 2097120 1148 Reserved
sectors, 1149 Reserved
1162 Conpressed SLATE File
FLFCBVECT If nonzero, this is the vector of the FCB for the file. 1153 Expanded SLATE Workfile
If zero, the file is not being accessed. 1156 Store File for RAPID/3000 Utility DICTDBY
1157 Code File for Transact/3000 Compiler
FLFILECODE This is the file code of the file. Known values are: 1158 Code File for Report/3000 Conpiler
1159 Code File for Inforn/3000 Conpiler
1024 User Subprogran Library 1166 HPDESK Distribution list
1028 Basic Data 1167 HPDESK Text
1026 Basic Progran 177 Tern Type File
1027 Basic Fast Progran 178 Tern Vertical Format Control File
1028 Relocatable library 1192 Netuork Configuration File
1029 Progran File 1393 Netuork Trace File
1031 Segnented Library 1194 Netuork Log File
1035 View Forn File 2N ANODE
1036 Vieu Fast Forns File 1212 INODE
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 ASCII File (DISPLRY) 1229 Character Set Definition File
1050 Edit Quick File 1230 Fornatted Application Message Catalog
1051 Edit KEEPQ File (COBOL) 1235 Reserved
1052 Edit TEXT File {COBOL) 1236 Reserved
1051 TOP Riary File
6.01.00 6.01.00
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FLFLIN

FLFOPTIONS
FLGRPNANE

FLLRBEL

FLLASTACC

FLLASTHOD

FLLASTEXTSIZE

FLIBL

FLLBLEOF

FLLOAD

FLLOCK

FLLOCKHORD

File Systen

1258 Pathflow STRTIC File
1258 Pathflow DYNANIC File
800

to Reserved for APL

3099

This is the end-of-space pointer for the file, It is a
double integer representing the maxinun number 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 is 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.

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

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 sane as
FLEXTSIZE; if the file has more than one extent, then this
value nay be different from FLEXTSIZE. This is the size
of the last physical extent for the file; it ig not the size
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 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 nurmber
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
rodified 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,
uhich are described separately.

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

6.01.00
6- 49

File Systen

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

FLAODTIME Last tine the file was modified.

FLHUMEXTS This is the nunber of extents, less one, allowed 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.

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

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

FLRESTORE This is the RESTORE flag for the file. If set, it neans

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.

FLSECHA This is the security matrix of the Ffile. 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 EXECUTE. Mithin each group,
each bit specifies who nay have the access: ANY, RCCOUNT
NGR, ACCOUNT LIB- RARIAN, GROUP, GROUP LIBRARIAN, CREATOR.

FLSECTOFF This is the sector offset fron 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 allc-
cated for the file and user labels.

FLSECURE This is the file security enforcenent flag for the
file. If not set, then the file has been RELERSEd and the
security natrix FLSECHX should be ignored. If set, then
gecure as specified by the security matrix.

FLSR 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 system interprets the leftmest 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: 0 (file being STGREd?
allows read access; 1 (file being RESTOREd) allows no

6.01.00
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FLSRL

FLSRLX

FLSRRELERSE

FLSTART

FLSTATUS

FLSTORE

FLSUBTYPE

FLUSERID

FLUSERLBL

FLYTAB

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, LORDED and exclusive flags for
the file, uhich are described separately.

This flag is used by STORE/RESTORE. If a file is
STOREd with the “;RELERSE" keyword, STORE uill set this flag
in the tape copy of the file label. RESTORE will allow
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 FLSECMX 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 - read/urite

This is the STORE/RESTORE flag for the file. If set it
neans that the file is being either STORED or RESTORED. The
RESTORE bit (FLRESTORE) rust 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 systen.

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

This is the creating user name of the file. It is
eight bytes long uith 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.

6.01.00
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File Nulti-Access Vector Table (FMAVT} DST(X54)

The FMAVT is used to locate shared PACB’s for files opened multi-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 JIT0ST and the DADOR
found in the FMAYT are conpared 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 multi-access, therefore, they will have entries in the

FHRVT. $STDIN and $STOLIST also have entries in the FHAVT since they too are
opened nulti-access.

Zerg Entry Fornat

CURRENT TRBLE SIZE
ENTRY SIZE = 6
MAXINUM TABLE SIZE

{ O FNCURR’SIZE
|
|
|
|
0 |3
|
|
|
1

1 FM’ENTRY’SIZE

2 FM’NAX’SIZE

4 4
0 s

Descriptions:

FM’CURR’SIZE The current size of the FMAVT in words. This value increases
in increments of X200 words until FI’MAX’SIZE is reached.

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

FM’ENTRY’SIZE Size in words of an FMAVT entry, 6 uords at present.

6.01.00
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Iypical Entry Format

0 1 2 3 6 7 8 12 13 14 15

j116I0l | NUSED 0

| 7 o8t 1 Fe ITTOST
P 2 FrDADOR
i ''''''''''''''' DISK RODRESS 3

i

i 4 FN’PACBV
! PACB VECTOR .

FIWDEVICE = FBAWT(0).(2:1)8,  Device bit
FI'GLOBAL = FMAVT(0).(1:1)R,  Global rulti-access bit
FI’ LDEV = FI’DADDR(0). (0:3)#, logical device nunber of file

Descriptions:

F’ DADOR The disc address of the file label for disc files. For device
files, the disc address is zero.

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

Fn’ 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 PRCB vector for this nulti-access file. Used to easily
find the Physical Rccess Control Block for files opened
nulti-access.

File Systen

Systen Global Area (SYSGLOB)

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

SHFCBOST = 5YSDB+X76, shared (BT DST no.

TONITOR = SYSDB+277, nonitoring flag word
MAXSSECT a SYSDB+X100,  nax W spooifile sectors
NURSSECT = SYSDB+X102,  current # spoolfile sectors
EXTSSECTY = SYSDB+X104, ¥ sectors/spoolfile extent
SPOOLINDEX = SYSDB+X132, class spool index

CSIONRIT = SYSDB+X135,  CSIOWAIT PLRBEL
CCLOSEPLABL = SYSDB+X140,  CS CCLOSE PLRBEL ~ FPROCTERM
DSCHKPLABL = SYSDB+X335,  DSCHECK PLABEL

DSOPENPLABL = SYSDB+X336,  DSOPEN PLABEL

DSCLOSEPLABL = SYSDB+2337,  DSCLOSE PLRBEL
SDSLDEVLABEL = SYSDB+X323,  PLABEL for SDSLDEV
NANMCPLABL = SYSDB+X340;  MANAGEWRITECOW PLRBEL
GLOBRLAFTDST = SYSGLBEXT+Z121 Global AFT DST nunber

Rs, Locks, ai Lock:

The file systen uses two SIRs: the File SIR, which is intended to protect
file label integrity, and the FNAVT SIR, which is to guarantee the integrity
of the FMAVT. Since the file systen locks these resources and also locks
control blocks, deadlocks can occur if locking is done in the wrong 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 FNAVT SIR Lock ACB Get File SIR Lock FCB

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

6.01.00 6.01.00
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Shared CBT DST

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. fAny disc file opened shared nill have its FCB kept
in one of these CBT's. Rlso, all terninal PACB’s uill be stored in a systen
shared (BT so that an extra data segnent is not wasted. This is possible be-
cause all terminal access is perforned NOBUF, which neans that the PACB will
be 3 nininal PACB and can be placed in these CBTs. Lastly, any file opened
uith glg;l file access uill have all its control blocks placed into these
’s.

The forsat of the systen shared CBT DST is sinilar to a Control Block 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
s Usually, there are only a feu 0ST’s in the list.

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

0 3

0 4

L] 5

] 6

0 7

1ST. SHARED CBT DST NUNMBER 10
2ND. SHRRED CBT DST NUMBER 11
1187H. SHRRED CBT DST NUMBER 177

6.01.00
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CHAPTER 7 PROCESS TRBLES

The operating syster 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 information which nust be accessible
when the process’ stack is not present in main nenory is naintained in
the process’ PCB entry. RAll other process related infornation is main-
tained in the process’ PCBX.

A process is identified in the systen 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 Ffornat are specified in this chapter.

Process Control Block Table Structure and Format

Fixed Cells Related to PCB

Process

PCB Entry O Format

4 # OF CONFIGURED ENTRIES
1 ENTRY LENGTH (X25)

2 # OF UNASSIGNED ENTRIES

3| TABLE RELATIVE INDEX TO FIRST UNASSIGNED ENTRY
4|TABLE RELATIVE INDEX OF LAST FREE EWTRY

5 HIGH WATER MARK

6|NUMBER OF PRIMARY CONFIGURED ENTRIES (0)
7|HERD OF IMPEDED QUEUE PCB RELATIVE INDEX
§|TRIL OF IMPEDED QUEUE PCB RELRTIVE INDEX
9|NUMBER OF CURRENTLY IMPEDED PROCESSES

6.01.00
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10|NUMBER OF MAXIMUM IMPEDED PROCESSES (CURRENT)
4 PCB relative index of current process’ P{B entry
%1003 SYSGLOB relative address of the PCB table base 11[CUNULATIVE NUMBER OF INMPEDED PROCESSES{CURRENT)
The bank & address are represented as per the MPEV ERS.
%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 [}
entry
14 ]
15 0
16 0
17 0
18 0
19 0
20 0
6.01.00 6.01.00
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Unassigned PCB Entry Format Rssigned PC8 Entry Format
| 123 S 6 7 8 3101112131415
0 i T e e Tt B Ay P [ B P
| PCBOOIS |8 IC [H [P {H [T [P ID (L IS IT [U [N IS
1{TRBLE RELATIVE INDEX TG NEXT UNASSIGNED ENTRY | RIFIRISITISIPIC IS (M U IR IS IT (T
| R IT(Tfolp e} o} | WIEIP]O RESRBORTINFO
| ITIRIIRIXT IEL | | IDIRIV
L L IRATP L T 11 laiTiR
| | PCBO1|  SLL RELATIVE RDDRESS OF PROCESS’ SEGMENT SLLPTR
: nmn I LOCALITY LIST
Al /]
PCe02| O /| XDS DST# DBXDSINFO
Note: Only word 1 and word 20 are valid for an unassigned PCB entry. Bl /1 .
Al s}
pceo3| of Ci STK DSTH STKINFO
bl 18l Jub3prlnrst LINSITEN
PcBo4| i R| R| ®| I| I| C| N| I| S| O|F&[ 0] I| I| E| WUAKEMASK
1 Gl LI Al oj ol PLKI Ml GI NI [PlRIN A
PCBOS FATHER’S PCB INDEX FRTHERINFO
PCBOG SON’S PCB INDEX SONINFO
PCBO7 BROTHER’S PCB INDEX BROTHERINFO
i 1ol |
PCBOS IS | | EIF | PIINFONINPPIN
PSIN [0 | O | RIA |/7427241411011010011041
IF 1 | olc |
It [
PCBOS|L | BNS | PPC [S | PTYPE |S |HK|SK|ST{HB|CY|BK| PROCSTRTE
I | 10| [ S T A
vl | v 1 [ T T I
PCB10 EVERT FLAGS EVENTFLAGS
PCB11 SEGIDENTIFIER OF LAST REFERENCED LASTREF SURPSEG
PCB12 SUAPPRBLE CODE SEGHMENT
PCB13|D L {C D |E T |C I8 | QUEUEINGINFO
Ijef | | INfois]
ST L ITIRIo| PRIORITY
PL 1 1 IEJEIF]
Ql 1 1 1 IRIRIT
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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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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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Process Process

PXGLOB Fornat PHFIXED Assignnents
The PXGLDB pertion of the pcbx is for job information, and contains the same
job related information for all processes belonging to the sane job. The PXFIXED portion of the pcbx- contains specific information and control
infornation.
34656 7 8 3101112131415
B Sl o B F B L B Bt el el vt Bl el B g
DL-a=SEG. REL DL VALUE 0 0 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-D8) 2
3 JHAT INDEX 3 3 INITIAL Q{Q-08) 3
LN MDST existed
4 JPCNT IHDEX 4 4 INITIAL RELATIVE DL (0B-DL) 4 LP LOADPROCed
Trap Hodes
5 JCUT INDEX S S|  GENERAL RESOURCE CAPABILITY(FROM PROG-FILE) |5 RT(O 1)-Arith.
LT(1:1)-Library
6(SBI Rl TY | DI I1//1//1//17/] STACK DUNP FLRGS|E SIRTILTISTICYICTI//I//1//1//1U IL IC |6 |A |LHHplE .grgn%-gyﬁn
.CY(3:1)-Ctl-
IFH13EEH111144747131F1  WATIVE LANGURGE 7 ?{UINK TO XDS ENTRIES IN EXP. area | XKDS CNT |773 T(4:1)-Eode
U UDC exist
10 ACTUAL JOB INPUT LDEV 8 10] P{ S|  EXTRA DATA SEGMENT DST INDEX 8 L Loggen
C Share
11 RCTUAL JOB OUTPUT iDEV 3 11 P} 8| EXTRR DATA SEGMENT DST IMDEX 9 G Global mm\ma
R Rect WC exist
12 JDT DST INDEX 10 12| P| $| EXTRA DATR SEGMENT DST INDEX 10 Y 0:1 RESERVEDW
- - I CST EXPANSION -,
13 JIT DST INDEX 1 13} P| S| EXTRA DATR SEGHMENT DST INDEX b = 1 IF RBORT
- IN PROGRESS
14] X| A}  ABORT Y {RW| INITIAL CST INOEX |12 < a4 = O IF HAVE R/
{ “HACCESS T0
R = restart bit Stack Dunp Flags 15 MAXIMUN STACK SIZE(MAXDATR LINIT) 13 ] PROG FILE
I = job in/list interactive Bit 10 = Arned Coe] = 1 OTHERWISE
D = job inflist duplicative Bit 11 = Suppress traceback 16 RRITHUETIC TRAP MASK 14 | 8:8-= LSI & OF SEG
TY = job type Bit 12 = Suppress ASCII | INITIALLY EXECUTED
0 = undefined Bit 13 = 0-63 to § 17 ARITHMETIC TRAP PLABEL 15 \ AT PROCCREATION
1 = session Bit 14 = QINIT to S
2 = job Bit 15 = OL to QINIT 20 LIBRARY TRAP PLABEL 16
3 = task
* = reserved: 2 SYSTEM TRAP PLABEL 17
$B= stun bit jused for stack underflow sinulation for ICF44 or ICFSS.
22 CONTROL ¥ PLABEL 18
23 CODE TRAP PLABEL 19
28 DRTR COM TERMINATION TRAP PLABEL 2
25 INAGE TRAP PLRABEL ]
26 RESERVED 22
27|CUR.MAX STRCK SIZE(largest value ever for 2-DL)|23
6.01.00
?-9 6.01.00
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Process Process
PXFIXED Assignnents (Cont.) PXFIKED Assignuents (Cont.)
60]71D[/10] RESERVED FOR FUTURE SOFT INT USE 43
k] PROCESS CPU TIME 24 J1C1/18i
JII1T]
3 (NSEC) 25
61 LX INDEX FOR KERNEL TIMEOUT PROCEDURE 43
32 MAXINUN DRTA SEG SIZE USED(IN SECTORS) 26 J0B TYPE:
62|1Y {  JOB/SESSION NUMBER 50  1=SESSION
3 TOTAL VIRTURL STORAGE USED(IN SECTORS) 27 2=J08
63]¢<-~-(reserved ) >| 51
4 CURRENT EXTRA OATA SEGMENT SPACE 28
64 RESERVED FOR FUTURE USE 52
35 MAXINUM EXTRA DATR 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 55
40 SET T0-1 WHEN IN BRERK MODE* k4
70| oyl (sqf 56
41 CONTINUE FLAG (:CONTINUE COMMAND)** 33
n TIMEOUT TRLX 57
42|ACTUAL SIZE OF VIRTUAL SPRCE ALLOCATED TO STACK| 34
U111 58
43 ERROR LEVEL 35
- UL 1171 89
44 INTRINSIC ERRORS k1
74 PCLASSHASK 60
45 INTRINSIC ERRORS 37
3 PROCQUESTGPUORD 61
46 INTRINSIC ERRORS k]
7% 62
47 INTRINSIC ERRORS 39 PROCSTOPTINE
77 63
50 INTRINSIC ERRORS 40
51 INTRINSIC ERRORS 41 UNUSED
52| TSLR, virtual tine since last rescheduled 42 114
PXFIXED EXPANSION BITHAP
53|78T8, virtual tirme since transaction began 43 17
64| TSSWAPIN, virtual time since suapin 44
65| TSLR, virtual tine since last absence 45 NOTES: P = 1 if opened by priv user
S = 1 if data segnent is sharable
56| TSLD, virtual time since last deallocation 46
PCLASSHASK = BIT MASK OF CLASSES THIS PROCESS HAS ENABLED
57|QCNT, quantuns used since transaction began 47 PROCQUESTOPUORD. (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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PXFILE Control Block Table {PXFCBT)

Rddressing within a PXFILE control block table is soneuhat nore complicated

Process

PCBX For Core Resident Systen Process Stacks

than addressing an extra data segrent (BT since the table does not begin at
DB+0. Rs a result all pointers within the table are table relative; the 0 Dl-a (Seq Rel DL Value) ¢
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 1 DB-a (Seq Rel DB Value)} 1
all control bleck tables.
2 USER ATTRIBUTES (aluays -1) 2
Hhen the control block table is expanded, space is taken fronm the AVAILABLE
area. If no space is available then the PXFILE area is expanded and the ac- 3 0 3
quired space is added to the RVAILABLE area. PXGLOB
4 0 4
Available Block
5 0 5
The part labeled Available is used to provide space when the Control Block
Table or the Active File Table is expanded. These two tables grou touards 6l 0 | b} I| 0 6
each other, and when more space is needed it is_simply taken from the
fvailable Block. 7 0 7
Uhen the Rvailable area is exhausted, the PXFILE area is expanded, the AFT is 10 ACTUAL JOB INPUT LDEV 8
relocated and the neu space is added to the RAvailable Block.
1 RCTUAL JOB OUTPUT LDEV ]
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. 12 o 10
13 ] i
12 PXFIXED SIZE (c-b) 10
13 RELRTIVE S (S-DB) 1"
14 RELATIVE Z (Z-0B) 12
15 INITIAL Q (Q-DB) 13
16 RELATIVE DL (0B-DL) 14 PXFIXED
17 GEHERAL RESOURCE CRPABILITY(-1) 15
20 RESERVED 16
21 0 17
22 OL-¢ 18
23 DL-b 19
24 DL-a 20
NOTES: 1. There is no PXFILE area.
2. The PXFIXED area is nuch snaller than a nornal PCBX.
6.01.00 6.01.00
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Process Process

Process To Process Comnunication Table

This table is used as the connunication link by which father and son process-
es comnunicate with one another via the nailbox scheme. This table contains
tuo Hords per entry and is indexed by PCBH (entry index O is neaningless).
Each tuo word entry of index N essentially relates uhere, as well as hou
nuch, nail nay be found for a process N with respect to communications be-
tuween N and his father process,

ENTRY FORMAT

where word 0 = the # of nail words to

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

it contains the 0ST# of
the extra data segrent
uhere "uord count" words
of nail exist.

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

6.01.00
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Subsysten Reserved DL firea

REMAINING DL ARER

|
08-12 RESERVED FOR SORT/MERGE =|JB-‘I<)
DB-11| RESERVED FOR TRACE, TOOLBOX, & BUSINESS BRSIC |0B-39
8B-10 EXTERNAL PLABEL OF OUTER BLOCK 08-8
0B-7 RESERVED FOR TRACE & SYMBOLIC DEBUG 08-7
08-6 DB RDDRESS OF STLT DB-6
08-5 RESERVED FOR COBOL 08-S
0B-4 RESERVED FOR COBOL DB-4
0B-3 RESERVED FOR COBOL DB-3
0B-2 RESERVED FOR FORMATTER & PASCAL 0B-2
0B-1 08 ADDRESS OF FLUT 0B-1

DB ARER

6.01.00
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RTRA] i ble (FLUT

The segnenter is responsible for the preparation and initialization of a
FORTRAN logical unit table. This is done when & program is praparad if that
progran contains at least one progran unit that references @ 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 fornatted as per the following example:

oB-1] % |
........
DX | 3 } 4
L) } [
510
|
7 } 0
10 ; 0
2851/11
TR
| b |
18t BYTE 2nd BYTE
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.
0'1I2' :ilt!l 5' S' 7'8 9101112131415

o B I R

I
!
|
|
|
|
[
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Job Tables

CHRPTER 8 _ JOB TRBLES
Job Tables Overview

Job Master Table (JMAT): One entry per job/session. Contains
infornation needed to get the job/session 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 systen.
Used to deternine the job/session main process (conmnand interpreter)
for any process on the systen.

Job Process Count Table (JPCNT): One entry per job/session. Entry
nurber used to index into the JIR to lock job resources.

Job Directory Table {JDT): One DST per job/session. Contains the
following sub-tables used by descendants of jobfsession. Hust
obtain JIR (by using JPCNT index) before accessing JDT. Sub-tables:
1. Data Segnent Directory - Directory of sharable DSTs used by

Jjob/session
2. Tenporary File Directory
3. File Equation Table
4. Line Equation Table
5. Job Control Word Table

Job Cut-off Table (JCUT): Stores total CPU time linit of job/session
and accunulates the CPU time that job/session uses.

Ucop Request Queue: R queue of Process Identification Numbers that
are terninating.

Job Tables

Job Master Table Structure (JNAT)

SIR = 15(10} = 117
0ST = 25(10) = 231 ZERQTH

ENTRY
|
I
01234567 89101112131415 |
0 MAXSIZE | CURSIZE 0 nax JMAT size (words/128)
current JUAT size (words/128)

1| VNOUNT INFG | ENTRY SIZE 1 :VNOUNT state saved for WARNSTARTs
JHAT entry size (38)

2 ENTRY POINTER 2 DB pointer to first entry (38)

3 SCHEDULING HERD POINTER 3 DB pointer to uord 0 of head
entry in scheduling queue

4 SCHEDULING TAIL POINTER 4 DB pointer to word 0 of tail
entry in scheduling queue

5| Tv| SCOUNTER 5 next assignable session ¥, TY=1

3 6

71 1Yl JCOUNTER g next assignable batch ¥, TY=2

0

1{LGISEC |///////|SFENCE/|JOBFNCE]9  LG=1, logoff in progress

SEC=0, high;=3, Los JOBSECURITY

12 SLINIT 10 naxinun nunber sessions C E
13 SNUN 11 current nunber sessions } g :
14 JUINIT 12 naxinun # batch jobs ! 2 ﬁ
15 JHuM 13 current & batch jobs } 'T‘ }
16 JMAT SCHEDHERD 14 DB pointer to word zero. ! IY. :

1?7 UORKARER 15 SFEHCE is session fence
(23u0s)
20 16
45 k1
46 38 -~
|
|
6.01.00 6.01.00
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Job Tables Job Tables
JNAT (Cont.) Job Master Table Enti AT
ENTRY 1
111111
I = | 0]1:2:314:5:6/7:8:9{0:1:2]3:4:5
| | I 0} state  :D|I:G:R{U:C: INPRI | 0 state
13| 178 v 0 = free entry
| | 1] ty:  jobfsession number 1 1 = introduced, in
| | STARTDEVICE
{ = 2| job/session # 2 %% =scheduled in scheduled job queue.
3 3 %40 = waiting, job in
4 user nane 4 scheduling queue
] | LAST 5 5 %60 = initial, UCOP
1 |  ENTRY 6 6 has created JSHP
1 2 = executing, JSHP
7 7 finished initial.
10 account nane 8 3 = terninating.
SCHEDULING QUEUE 11 9 4 = suspended.
---------------- 12 10 D = duplicative
WAITING SESSIONS I = interactive
FIFO WITHIN HIPRI/INPUT PRIORITY 13 11 {6 = group passuord
[ERROR JOBS 1 14 job nare 12 {(QUIET node, if state=2)
FIFO ] 15 13 {R = account password
HAITING JOBS 16 14 {U = user passuord
FIFQ WITHIN HIPRI/INPUT PRIORITY {0 = password validated(STARTDEVICE)
17 15 {1 = nust validate
2 group logon nane 16 {  password (INITISHP)
21 17 R = reserved
22 18
€ = JUIST is device
23] JIR device 19 class index
24| JLIST device 20
25 Julian date (CALENDAR) 21
ty = 1 - session
26| tine (CLOCK) 22 2 - job
27 23
3| language 1 XPRI 24
31| HMain pin 25
32| CPU lin. (O deflt, -1 no lin.})|26
33{SIR:N:FT :0UTPRI : NUMCOPIES 27 ORIGIIN/ORIGILIST is
used as a scheduling
34 ORIGJIN 28 link by UCOP when state=
X40 or 170. DB relative ptr.
35 ORIGILIST 29 Last entry in list contains zero (0)
6.01.00 6.01.00
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AT {Cont,)
36| JNAT CRERTOR PIN X Used uith the programnatic creation
of sessions.

<|=l=l-d- 1=l [l Il ] =111

37{PIuiN| 31 PsProgranmatic logon
B R L B S ) H=URTTTILLON

L Reserved 32 N=NOWAIT

a1 Reserved 3

? Reserved k)

43 Reserved 3%

L] Unused 36

45 Unused 37

ol1:2:3u:5:6!7:8:9|?:1:ZIS:::f

111
FT = funny terninal
R = RESTART 00 - regular tern.
N = SEQUENCED 01 - regular tern,,
$ = ORIGJIN is spooled. special logon
10 - APL tern.
11 - RPL tern.
6.01.00
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Job Tables

dob States

JOB STATES - JWAT ENTRY WORD 0.(0:6)
SHOWJOB - Displays job states by scanning JHAT DST (X31)
LOGON USES ALL STATES ENCEPT “SUSPEND"

| STATE | STATE | PROCESS | SEGHMENT | PROCEDURE(S) |
| Wo. | HAME | | | |

STARTDEVICE ->PUTIMAT |

INTRO DEVREC | NURSERY
swe ~>ALLOCENTRY IN SEGMENT |

|
|
} SPOOLER

|
!
| ALyl

X%  SCMED | UCOP  |JOBSCHED | CHSTSTREAM |
I | SCHEDULEDSCHED }
%0 ‘i-um DEVREC | MURSERY } STARTOEVICE ->SCHEDULEJDB I
| SPOOLING| SPOOLSTUFFIN ->SCHEDULEJOB |
) SPOOLER |/ | !
| %60 | INIT- | UCOP | UCOP | LAUNCHJOB |
| | TRLIZAT-| i ] I
| | IoM | | | I

| 2 | EXEC | JSNP | NURSERY | INITISWP |

| 3 | TERMIN- | JSHP | MORQUE | TERMINATE ->EXPIRE -> |
| | ATING | I | CLERNUPIOB |

[ O | FREE | JSWP | MORQUE | TERMINATE ->EXPIRE -> |
| | ENTRY | | | CLEANUPJOB ->DERLLOCENTRY |
| | I | | IN ALLOCUTIL |

| 4 [SUSP | JSWP | OPLOM | CKXBREAKJOB |

For states INTRO and WRIT,

OEVREC => logon conmand originated on terninal or
other unspooled device.
SPOOLER => logon comnand originated on spooled device.
Jsne => logon connand is the result of the execution of
@ :STREAN comnand. (This also includes USER
processes which have done progranmatic :STREAMs.)

6.01.00
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Job Tables
Process Job Cross Reference Table (PIXREF
BST = X62
TABLESIZE = WPCB entries ¢ 1
4 56 7 8 9101112131415
S e e g o O PO B Dy R B B
O | NUMBER OF ENTRIES
1 | J/S NUMBER OF PIN 1
2 | J/S WUMBER OF PIN 2

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

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

The job/session number is in the format:
012345678 9101112131415

00 = Unused/undef ined
01 = Session

10 = Job

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

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

6.01.00
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Job Tables

Job Process Count Table (JPCNT)
(1 Bit Entry/Running Job )
MEMORY RESIDENT

BST = 24(10)
SIR = 13(10)

01234567891012345

Total Configured nunber of Jobs
and Sessions

<

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 Map

Naxinun 64 words long

|
| |
A JPCNT entry nust be allocated before the nain process can be procreated.

The JPCNT Index is located in word 4, PXGLOBAL area, of the stack of a Job or
segsion. One JPCNT Index is allocated per job or session,

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

NOTE: This table is completely bit oriented nith each entry consisting of
one bit. Entries are taken from 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 nmap indicates an allocated entry. lord 2 of this
table is the index of the word in the Bit Map where the next free
entry resides. Ht systen start up, this uord is set to zero (0), The
Bit ﬂap)can be thought of as ranging fron 0-63 {64 total words - 1024
entries).




Job Tables

Job Cutoff Table {JCUT
1 Entry/ CPU-1linited Job

HENORY RESIDENT

Job Tables
Job_Infornation Table (JIT)
JIT DST is word 11 (base 10) in PXGLOB

111411
0]1:2:314:5:6]7:8:9(0:1:2(3:4:5

SYSGLOB BASE = DB+11(%13)
DST = 36{10);SIR = 14(10) 0f JIT DST 0
SYSGLOB + X117 = default
CPU tire linit for jobs 1 6 H not used 1
012345867 8 9101112131415 2| pointer to job info 8|2
P e B B By P -f-- 3| pointer to acct info 48 | 3
# OF REAL ENTRIES
- 4| pointer to reserved area 59 | 4
ENTRY SIZE (3) 1 HERDER
ENTRIES 5 association table index S
----- FREE HERD 2 -
) 6 IFl 6 F - Job/Session-uide
---| POINTER TO LAST ENTRY (0) 3 FPHAP option flag
2]ty :  job nunber 7 {JSFPHAP)
UNUSED 4 10 - 8 ty -1 = Session
2 = Job
URUSED 5 11 719
12| JITHAXP <EOF: 10 JITRAXP - MAXJOBPRI capability
JITHPN - Job nain PIN.
TYPICAL ENTRY 13| JITHPN 11 JITEOF -~ used by FCLOSE to tell CI
that a $STDIN(X) file uas closed
JCutcePuL tine linit 14 DS DATRSEG 12 wfout encountering an EOF.
( ds) (0:1)=$STOIN, (1:1)=$STOINX
15 JITASEC 13 JITRSEC=Rccount Security
JCUTCPUC tine count :
(msec) 16 JITGSEC (2 words) 14
group security
220 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) 24
FREE ENTRY log-on group
+ +
011:2:314:5:617:8:9/0:1:2|3:4:5
--> LRST ENTRY 111111
6.01.00 6.01.00
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Job Tables Job Tables
JIT (Cont.) JIT (Cont.)
1111114
111111 0[1:2:314:5:617:8:9]0:1:2]3:4:5
011:2:314:5:6(7:8:9]0:1:2(3:4:5
60 3 |48  Rccounting Info
3 28
35 JITUN 29 61| JITCREC - # of creations 49
36 user namne k]
37 kil 62 JITCPUC 5
63 cpu milliseconds s1
40| pointer to JITRIP 53 |32
6 not used : HIPRI 52 HIPRI - highest job priority
41|P|N: pointer to JITGIP 55 {33 P - Group’s hone volune is
a private volure 65 0 53 Rccount
42 LATTR 34 N - Private volune nounted 66 JITRIP 54 Index Peinter
43 local attributes 35 (i.e. group bound tc hone
volune set), JITGIP = 67 67 [ 55 Group index pointer
44 PASSF 36 L] JITGIP 56 Systen volume set
45 passed file pointer 37
Al [+ H INVTRBX 57 Group index pointer
46 UCARP K 72 JITGIP 58 MNounted private volume set
47 user capability * 39 M/TABX - Mounted Volune
n 1|89 Table Index
50| Reserved for DS'II 40
] 0 {60
SUILITHHEITT T &
S21/1111011H1TH T T 12 75 61
7% allow nask** 62
53 local RIN pointer 43 77 63
100 64
54 44 101 65
55 JITIN 45 102 - 66
56 job nane 46
57 47

+ +
0]1:2:314:5:617:8:9]0:1:2]3:4:5
111111

6.01.00
& 1

011:2:314:5:617:8:9[0:1:2]3:4:5
111111

* THE FORMAT FOR UCAP (X46-47) IS AS FOLLOWS:

ol 11 21 31 41 51 6] 71 8 9110[11112]13[14]15
HORDY |SMIAN|ALIGLIOI|OPICYIUVILGI//[PSIKAINN|CSINDISF
HORD2 |BRIIR|PH| IMR] |DSIPH

6.01.00
8- 1z




Job Tables Job Tables
Allow Hask Fornat Hord  Bit ¢
RESUNEJ08 1 10 26
A% The Allow mask for MPE V is expanded to six words. There is a mask in RESURESPOOL 1 1M 7
each user's JIT and the global allow mask in the SYSGLOB extension area. STREANS 1 12 28
The Rllow 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. Uhen WARN 1 14 2
2 user is ALLONed any OPERATOR conmand or ASSOCIATEd to a device (uwhich HELCOME 1 15 3
will use OPERATOR type connands) then the corresponding bit(s) in the nask ] 2 0 3
in that user’s JIT for that connand is set. If the ALLOW or ASSOCIRTE was NOFF 2 1 3
done on a global scale, then the bit(s) in the mask of the SYSGLOB area VHOUNT 2 2 A
is/are updated. LIOUNT 2 3 3
LDISNOUNY 2 4 36
The following EQUATEs define the nask bit for each operator command. MRIECONTROL 2 s ¥
JOBSECURITY 2 6 3
The first set of comnands define the operator commands dealing with DOUNLOAD 2 7 2
devices. NICENRBLE 2 38 &
NI0DISABLE 2 9 &
When adding a new command to this set of EQUATEs, be sure to add a cor- L0G 2 10 42
responding nove statement in LOGIMWAGE, even if the command will not be FOREIGN 2 1 43
logged. I 2 12 44
SHONCON 2 13 45
OPENG 2 14 46
Hord Bit # SHUTG 2 15 47
DISCRPS 3 2 4
RBORTIO 0 [}
RCCEPT 0 1 1
DOUN 0 2 2
GIVE 0 3 3
HERDOFF [4 4 4
HERDON [ 5 5
REFUSE 0 6 6
REPLY (] 7 7
STRRTSPOOL 0 8 8
TAKE 0 8 9
P 0 10 10
HPLINE ] 1" n
DSCONTROL 0 12 12
UPPER LINIT->DEVICE CONMMANDS
ABORTIOB 0 13 13
ALLON 0 14 14
ALTFILE 0 15 15
ALTIOB 1 0 16
BRERKJO0B 1 1 17
DELETE 1 2 18
DISALLOM 1 3 19
JOBFENCE 1 4 2
LInIT 1 5 2
STOPSPOOL 1 6 2
SUSPENDSPOOL 1 7.
OUTFENCE 1 8 24
RECALL 1 9 25
6.01.00 6.01.00
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Job Tables Job Tables
Job Directory Table (JOT 2 't Directory En T
If 2 DST is allocated as sharable, then it will have entries in both the JOT
R and PXFIX. Sharable neans that it can be be shared by all processes in the
0 MAX SEG SIZE(WDS) 1 entry per job Comtand Interpreter process tree (sons, etc.). Nonsharable DSTs only have

OST # in uord 10
(base 10) of PXGLOB

JDSINUM  {TY| wun job nunber
JSHPIN nain process number
J08 DATA
Josd SEGMENT DIRECTORY
J08 TENPORARY
JTFD FILE OIRECTORY

ENTRY | NAME
SIZE (MDS)| SIZE (WDS)

108 FILE [ e ——
JFEQ EQUATION TRBLE I o | (x40)
fommemm e I
08 LINE | ENTRY
JLEQ EQUATION TABLE : INFORMATION

|
JOB CONTROL WORD ]
TRBLE  (JJCW) The nane is a
R et | concatenation of up to 3 subnanes.
{ | Bit 0 of the 1st character of each
i FREE SPACE } subnane is 1.

6.01.00
8- 15

entries in the PXFINED.

012345678 9101112131415
| I==l==]====]--1

SEGHENT 1D
EXTRR DATA SEGHENT DST INDEX
# OF PROCESSES ACCESSING

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

Job Tenporary File Ent n_J0T

01234567 8 9101112131415
e o e o e e Dy B e B

|
! ENTRY SIZE (MORDS) | NAME SIZE (WORDS) g
1

NAME-ACTUAL FILE DESIGNATOR = --evoeeee Nane is 2
concatenation of up
to three subnanes.
Bit O of the first
character of each
subnane is 1.

1
li VOLURE POINTER |

| FILE LABEL POINTER

Since all son processes of a CI share the same JOT, exclusive access of the
JOT 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.

6.01.00
8- 16




Eile Eguation Table Entry {In JDT)

Job Tables

Job Tables

Job Line Eguation (JLFQ) Entey

I OI 1 2| 34 Sl € 7 8 9101112131415 ENTRY SIZE (MORDS) | DESIG. SIZE (WORDS)
| ENTRY SIZE (WORDS) | NAME SIZE (WORDS) | FORMAL
| | LINE DESIGNATOR
(1-4 WORDS)
NAHE
| (FORMAL DESIGNATOR) | 0 PHASK1 0
lI PMASK }x 1] REF CNY 1P| PMASK2 1 P=FLAG
# } 2 HANME LENGTH { DEV LENGTH 2
! NAME LENGTH (BYTES) | DEVICE LENGTH (BYTES) { 3 3
' a NANE 4
KANE-ACTUAL DESIGNATOR
| (nay not be present) | 5 ( EWD OF LEQ ENTRY IF NON-BLANK } 5
6 6
DEVICE/CLASS NANME
(nay not be present) 7
FOPTIONS * 10
DEVICE
ROPTIONS * 1 9
HBUFFERS | INIT ALLOC |D |T IS |<---disposition 12 10
1713 DEL
RECORD SIZE BIT14 TEWP 13 PHASK3 1
BIT15 SAVE
# EXTENTS  1/1/11111] BLOCK FACTOR 13| DRIVER NAME LENGTH | 12
FILE 15 13
SIZE 16 14
DRIVER NRME
FILE CODE 17 15
OUTPRI | NUMCOPIES | 20 16
REF COUNT | # OF USER LABELS 21 LIST PNTR 17
LANG (Native Language Support) 22 COPTIORS 18
LENGTH FORMS=/LABEL= 23 AOPTIONS 19
FORNS/LABEL 24 DOPTIONS 0
RRRAY
| |
6.01.00 6.01.00
8- 17 8- 18
Job Tables Job Tables
JLEQ Entry (Cont. Aoptions and Foptions Word Breakdoun
25 NUNBER OF BUFFERS 21
OPTION WORD 2 OPTION WORD 1
26 BUFFER SIZE IN WORDS 22 (ROPTIONS) (FOPTIONS)
2 INSPEED (2 words}) 23 0)--- 0 -8-
3 OUTSPEED (2 words) 25
4
33 POLL REPEAT 27 ---
2
34 POLL DELRY 28 - file type
3 copy 3
35 C TRACE INFO 23 e ---
4 no-uait 0
36 LOCRL ID PNTR »\ b -—-
| 5 5| 0 |disallow files
kK4 REMOTE ID PNTR 3| nulti- -—-
| 6 access 6 labelled tape
4 SUPLIST PNTR 32 | REL 10 ORIG -—- ---{carriage
| OF LEQ ENTRY 7 inhibit buff. 7 control
4 PHONE LIST PNTR 33 | --- ---
| 8 8
42 POLLIST PNTR H { exclusive record fornat
9 9
43 HISC ARRAY PNTR 3w/ ~-- --=
10 dynanic locking 10
~--|nulti~ default
11 record designator
Job Control Hord Table (JICW) ---
12 12
| |  Nane nay be any alpha- ——-
| NRME SIZE (BYTES)| | nuneric string, begin- access type 13 asciifbinary
R { | ning uith an alpha, -
| |  betueen 1 and 255 char- 14
acters long. donain
NRME 15 15
| | T 00 =0K - -—-
| | 01 = UARN
Py MODIFIER | 10 = FRTAL
{ | 11 = SYSTEN
HODIFIER = VALUE FROM O TO X377777
6.01.00 6.01.00
§- 13 8- 20




Job Tables Job Tables
PHASK Word Breakdoun UCOP Request Queue (DSTHI)
The UCOP Request Queue (URQ) is used to to signal UCOP that a process is
--------- PHASK WORD 2 requesting srocess deletion. The URG is a circular queue using a FIFD algo-
| eewm- PNASK WORD 1 rithn to process requests. Hhen the next available pointer is equal to the
I next request pointer, then the table is enpty. Mhen the next available
===]---10 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 B (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 WPE V. The
USER LRBELS NUNBUFFERS only valid entry now is a type 2 entry (process deletion). The original for-
R R nat is retained in the event that nore functions are added.
LANG INHIBIT BUFFERING
VIERN EXCLUSTVE 0 MAKH REQ ENTRIES H/2
POINTER ENTRY MULTI-RECORD 1| TRBLE RELRTIVE POINTER TO NEXT RVAIL ENTRY  |------
DYN. LOCKING RACCESS TYPE 2 TABLE RELATIVE POINTER TO NEXT REQUEST ---I
WAIT, NOUAIT COPY, NOCOPY 3 0 :
MULTI RCCESS CARRIAGE CONTROL !
NUnCoP RECORD FORMAT {
OUTPRL DEFAULT DESIGNRTOR I
FILECODE RSCII/BINARY }
FILESIZ2E IDOMI)I REQ 1 <=
NUNEXTS IDEVICE REQ 2
INIT RALLOC INRHE .
15 .
URDS .
1->info present .
0->info absent
REQ N
pR—
6.01.00 6.01.00
3- 2 8- 22
Job Tables
YCOP Entry Fornat
Each entry is
2 words long
0 12-15

e e

PIN

6.01.00
8- 23

2 process deletion




Relocatable Object Code

CHAPTER S RELOCATABLE OBJECT CODE

USL Files Introduction

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

| WORD ¥
25-BIT RECORD # | WITHIN RECORD
[ 2 25 3

b S I

% Hash links join all entries mith the same hash key regardless of

type.

* |inear lists terninate with a zers link

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

* Single-uord disc addresses

| WORD #
| WITHIN RECORD
83 1

9-8IT RECORD #

pro LU

{

i

1

|

[
0

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

Record 0 and Overall USL File Fornat

0| LI 0  LOADER ID

NOTE:
$.R. = Starting Address

1l KNE 1 NR. DIRECTORY ENTRIES

2 -—-I‘JI”“ 2 DIR. LENGTH

3| sumoG | 3 TOTAL DIR. GRRBAGE

4 "—iﬁém 4 NR. DIR. GARB. ENTRIES

5 "5555[“ 5 S.A. BLOCK DRTR LIST
6 S.R. INTERRUPT PROC. LIST
7 S.A. SEGMENT LIST

FILE LENGTH

6.01.00
g-1

Relocatable Object Code

USL File Fornat (Cont.)

12| SAAD | 10 S$.A. AVAIL. DIR.

13 RDL 11 RVAIL. DIR. LERGTH

14|  SAI 12 3.R. INFO BLOCK

16 IL 14 INFO BLOCK LENGTH

20| SARI | 16 S.A. AVAIL. INFC

22 AIL | 18 AVAIL. INFO LEWGTH

24| TOTAL 20 TOTAL INFO GRRBAGE
25| I.G. 2

26! NIG 22 KR. INFO GARB. ENTRIES

27 23

X 2
A 5
32 26
33 27
k. 28
35 29
36 X
37 31
4 32
41 -";I;-" 33 HASH LINKS
177 “b-ll-. ----- 127
94

6.01.00
9-2

Relocatable Object Code

USL Files General Information (Cont.)

Quen
RECORD O

———————) ~

|

l DIRECTORY 3K
?L ENTRIES
1

L DIRECTORY

!
[
II) RVAILABLE
|

|

| INFO
I (HEADERS)
{ (CODE)
|

AIL AVAILABLE
- INFO

. FL- -
*SAT MUST BE ON A RECORD BOUNDARY

NOTE: ALL RDDRESSES IN RECORD O RRE WORD
RADDRESSES.

6.01.00
9-3

Relocatable Object Code

USL Files General Infornation {Cont.)

|

| CIRCULAR LINK POINTS TO ITSELF
} IF LIST IS EMPTY
I
|

------- >|  SECL I——-------)= SE[LI---------)l |
|
|PROC.R | |PROC.A | |PROC.R |
3| | 1| [ 5 |
| I [ ! | |
R\ PROC C \
K >SEGNENT NAME ENTRIES PROC R >SUBPROGRAN
B/ WAIN  / ENTRIES
A\
3|
a
1 |) SECONDRRY ENTRY POINT ENTRIES
R
5/
6.01.00
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Relocatable Object Code
cripto Passed Paranete!

012345678910 1112131415
e N T B b e e B P B B S e
] MODE | STRUCTURE | TYPE |

TYPE WORDS CODE

<
1
-
N

&

o

=
BWAIRN, - -

LABEL (SPL)

CHARRCTER (STRING) N/2 1
LABEL (FORTRAN) 12
UNIVERSAL (HATCHES ANY TYPE) 13
STRUCTURE
SIMPLE VARIRBLE
POINTER

ARRAY
PROCEDURE

NODE

NLL

VALUE
REFERENCE
Hane

WA O

WN -

NOTE: R descriptor of 0 results in an automatic match.

Pagcal

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

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

Relocatable Object Code

fntry Type O
GARBAGE

01 10 11 15
11N 1} 1o |
! |
! GARBAGE i
i |
ntry Type 1
SEGHENT NAHE

01 T8 1011 15
1711 (] 1
| WL t
1R 1111101 K CHART |

. I
(VARIABLE & CHAR. SEE NC) I
. |

| CHaR. KC W/HIIIIIIEEHIN
| SEGL
(W] susL |

N - Nunber of words in this
block

Rd - Nunber of words in entry
block

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

R - RActivity bit
0 if active
1 if inactive
(initialize to 0)

Note: An inactive segnent
inplies that all entry
points are inactive

NC - Nunber of characters in
nare. Hax is 16

CHAR. 1 - First character in
variable field
CHAR. NC - Last character in
variable field
SEGL - Segrent 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
1if last
6.01.00 6.01.00
9-5 -
Relocatable Object Code Relocatable Object Code
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 **ENTRY TYPE 4 0 1234567 8 1011 1§
SPL 0.B. SPL PROC FORTRAN HAIN FORTRAN SUB.
2l L b2
] 0 0 0
| HL |
1,8 1 1,2,3,4 1,2,3,4
7508 Ts08 T$08 TS08 TRECTTI NN CHAR 1 |
RHPUST RUPUST NUPUST RUPUST i . i
5 I (VARIRBLE # CHAR.SEE NC) I
NuSDB LT L Lo
I CHRR NC VHITNHH N
[N SUBL |
WHERE: TPOB = Total primary DB length in uords
TSDB = Total secondary 0B length in words [ SECL |
NUPUST = Number of words in "TRACE" array
NUSDB = Nunber of words in secondary DB array | SSR |
R0 = Nunber of words in oun array
N0 = Nunber of words in data array | SAC |
| RELATIVE TO SAI (SEE RECORD 0) |
Notes: 1. Ooes 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 common array FFHU| NUC |
4. Includes the length of any DB-allocated format array
5. Are not necessarily equal ] SE |
] TPOB I
In general TPDB and TSDB are sumnations of storage allocated in the global
area of the progran’s data segnent. They are not, houever, complete since | TSD8 |
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. Comnon arrays also present a problem since their inclusion in
TPDB and TSDB night cause their storage requirenents to be counted more | ND/NNSDB ]
than once.
111 N |
| SAH |
| RELATIVE T0 SAI (SEE RECORD 0} |
| HOM |
G.01.00 6.01.00
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ntry Type ont.

171 L] 1

NU - Number of words in entry block.

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

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

C - Callability bit set if entry point is
uncallable.

I - Privilege node bit - set if progran unit is
to be executed in Privilege mode..

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.
0 if not last

Relocatable Object Code

Relocatable Object Code

Entry Type 2 (Cont.

SUBL - Subprogran link - points to next entry
Entry having the sare segnent 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

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

TPDB - Total nunber of words of primary
0B to be allocated

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

NWPUST - Hunber of words in trace array
(PUST)
HUD - Number of words in data array
(FORTRAR)

NHSDB - Number 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)

HDM - Header (pointer)

1 if last
6.01.00 6.01.00
9-9 S- 10
Relocatable Object Code Relocatable Object Code
Entry Type 3 Entry Type 4 (Cont.

QUTER BLOCK - SECONDARY ENTRY POINT
0 1234567 8 011 15

11 LU} I3 =
| HL |
IR/ N CHAR 1 |
. |
i (VARIABLE # CHAR.SEE NC) {
| CHAR NC VTR
[ SECL |
1 SSA |
Entry Type 4
PROCEDURE
0 1.2 345678 10" 15
[ b B Sl B |
| 4 |
| HL 1
1R ] Cl Il H NI CHAR. 1
- |
i (VARIABLE # CHAR. SEE NC) {
| CHAR.NC V1A
Il SugL |
It SECL |
| SSA I
6.01.00

9- 1i

| SAC

| TPDB

| TS0

| NHPUST

| NUD/NUG

| p 1 N | CN

1 ™

| PARM. 1

| .
{ (VARIABLE # OF PARNS. SEE CN)

| PARN. WP

[ NH

! SAH

| HOU

| HOW

| ETC

6.01.00
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Relocatable Object Code

Entry Typg 4 (Cont.)

M - Nunber of words in entry block
HL - Hash link - points to next entry with same hash code
R - fctivity bit, O if active, 1 if inactive entry point
C - Callability bit set if entry point is uncallable
1 - Privilege mode 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.
NC - Number of characters in name. Max is 16.
CHARY - First character in variable field.
CHAR NC - Last character in variable field.
L - Last entry in list
0 if not last
1 if last
SUBL - Subprogram link. Points to next entry having the sare segnent
Nane

SECL - Secondary entry point list link.

$3A - Unit starting PB address

SAC - Starting (file) address of code nodule

F - Set if fatal error

# - Set if nonfatal error

MIC - Nunber of uords in code nodule

$E - Stack size estinate

TPDB - Total nurber of words of primary DB to be allocated.

TSDB - Total nunber of words of secondary DB to be allocated.

NUPUST - Nunber of uords in trace array (PUST)

NUD - Nunber of uords in data array (FORTRAN)

MO - Hurber of uords in oun array (SPL)

P - Paraneter checker
00 no checking. (Implies NP undefined, FN and PARN’s absent)
01 check procedure type. (Inplies NP is undefined and PARN’s

absent
10 check procedure type and nunber of PARN’s (inplies PARN's
absen

1t

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

6.01.00
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Relocatable Object Code
Entry Type §

PROCEDURE - SECONDRARY ENTRY POINT
01234567? AR R} 1
i P
HL

REC /M N CHAR. 1

(VARIABLE NCHAR. SEE NC)

CHAR. NC Wi
Ll SECL
SsA

N4 - Nunber of words in entry block

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

A - Rctivity bit. 0 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

SSA - Unit starting PB’ address

Relocatable Object Code

ntry Type 6
INTERRUPT PROCEDURE

1 011 |2 13 |4567]8 011 15]

1771 L 16 |
| HL |
i 1
I /7w CHAR.Y

| . |
= (VARIABLE # CHAR. SEE KC) I

I 1/ CHAR.1 |

| . |
5 (VARIRBLE # CHAR. SEE NC) ;

| CHAR. NC VHInm

I PL |
DBs |
SSA

IF |t RO |
(L] NH |

SAH |

-] ——

HDW |

HOU I

6.01.00
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Relocatable Object Code

Entry Type 6 (Cont.)

N - 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,

IT - Interrupt procedure type nurber

NC - Nunber of characters in nare (naximun is 16)

CHAR 1 - First character in variable
field.

CHAR NC- Last Character in variable field
IPL - Interrupt procedure link

0BS -  Hunber of words of DB storage
required.

$5R - Unit starting PB’ address
SAC - Starting (file) address of code
nodule.

F - Set if fatal error
W - Set if nonfatal error
NHC - Humber of words in code nodule

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

WH - Number of headers
SAH - Starting address of header.
HOM - Header (pointer)

6.01.00
8- 16




Entry Type 7

BLOCK DATR

Jo1]2]|3las67]8 10[11 15]
177, W I
| HL |
TR FIWI/ R CHAR. 1 |

BLOCK DATA NANE

| CHAR.NC VR
| BDL i
| AL |
TN ) CHAR.1 |

| CONFION ARRRY NANE

Relocatable Object Code

Relocatable Object Code

Entry Type 7 (Cont.)

| AL |
ViH11111111117] RC | CHAR. 1 |
| . |
% COMMON ARRAY NAME I
| CHAR. NC T
171 NH |
| SRH |
| |
| HOM |
| ETC |

L) Nurber of uords in bleck

| | HL - Hash link. Points to next entry with
sane hash code.
| CHAR.NC VT . . . .
A - Retivity bit. 0 if active, 1 if inactive
111 L | block.
| SAH i F - Set if fatal error.
|
[ - Set if nonfatal error,
| HOM I
CHAR 1- First character in variable field.
| |
i | CHAR NC-Last character in variable field.
| |
BOL - Block data link
| HOM |
| CAL - Common array length
| |
| | T - Terninating bit. Set if last set of
I | headers in entry.
NH - Nunber of headers.
SAH - Starting address of headers.
HOM - Header (pointer)
6.01.00 6.01.00
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Entry Type 8 Entry Type & (Cont.

PROCEDURE - SECONDARY ENTRY PQINT
01234567'8 10I11 15
gy

HL

RICI//IHL KO CHAR. 1

(VARIABLE #CHAR. SEE NC)

CHAR. NC VI
Ll SECL
SSA

| |
Pl L CH
™

PARN. 1

PRRM. WP

NW - NUMBER OF WORDS IM ENTRY BLOCK

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

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

C - CALLABILITY BIT SET IF ENTRY POINT IS
UNCRLLRABLE

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

NC - NUNBER OF CHARRCTERS IN NAME. MAX
IS 16

6.01.00
9- 19

CHAR 1 - FIRST CHARACTER IN VARIABLE LIST
CHAR NC - 58'{ CHARACTER IN YARIABLE
$

L - LAST ENTRY IN LIST
¢ IF NOT LAST
1 IF LAST

SECL - SECONDARY ENTRY POINT LIST LINK
SSR - UNIT STARTING PB’ RDDRESS

P - PARM CHECKER

00 HO CHECKING (IMPLIES WP UNDEFINED,
TN AND PARNS RBSENT)

01 CHECK PROCEDURE TYPE (IMPLIES NP
IS UNDEFINED AND PARNS RBSENT)

10 CHECK PROCEDURE TYPE RND NUMBER
OF PARMS. (INPLIES PARMS RBSENT)

11 CHECK PROCEDURE TYPE, NUMBER OF
PARNS AND TYPE OF PARM.

KP - NUMBER OF PRRMS
CN - CHARRCTER COUNT OF PARNS
TN - PROCEDURE TYPE

6.01.00
-




Entry Header Format

SAC —mmmmee A T
{ e |
S o] HERDER |

EACH ENTRY (EXCEPT SECONDARY ENTRY POINT ENTRIES)
MRY DESCRIBE N> O SETS OF HERDERS. THE HERDERS IN
EACH SET MUST BE CONTINUOUS AND IN THE SAME ORDER
RS THE HOU LIST DESCRIBING THE SET.

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

IF THE ENTRY HAS NO HERDER SET, THEN NH, SAH SEQUENCE
IS ABSENT.

Relocatable Object Code

Relocatable Object Code

Header Type 0
GARBAGE
| 0'1 1oln 15l
I///l N | I
| I
! GRRBAGE |
i {
rl 1
PCALs
01234567 &8 1011 1§
bl el A B | |
|
PBR
mhinn x| CHAR. 1
CHAR. NC VI
Pl N
™
PARM. 1
PARM. NP

PGR - PO’ ADDRESS OF LINKED LIST OF PCAL INSTRUCTIONS Y0 BE REPRIRED-
LOWER 14 BITS USED RS HEGATIVE DISP. - BIT O SET MEANS THAT
THE WORD IS NOT R PCAL INSTRUCTION, BUT A POINTER TO A SST LABEL
OF '’EXTERHAL'® FORMAT - A LINK OF O TERNIMATES THE LIST - BIT 1
SET HEANS THAT THE WORD IS TO BE INITIALIZED WITH THE PB ADDRESS OF
THE PROCEDURE.

6.01.00 6.01.00
92 9- 22
Relocatable Object Code Relocatable Object Code
Header Type 2 Header Type 4
P8 ADDRESSES DSDB/OHN/DATA/VALUES
| ol 1 10111 15 0 1 10 11 15
- ] ot | 1
=//| L] | 2 ! 1 L] |
= PBA = 1]
] . I 81 N
| - |
] : | INITIAL VALUES
| ] |
PBA - PB* RDDRESS OF PB ADDRESS LD - LOGICAL WORD DISPLACEMENT
0 BE CORRECTED IN OUN RRRAY FOR INITIAL VALUES
s B - BYIE sIrEser xrqu? mgr w18
Header Type TYPE BYTE AND THAT THE FIRST
UORD OF THE INITIAL VALUE BLOCK
IS A COUNT OF THE NUMBER OF BYTES
OHN/DATA VARIABLES IN THE INITIAL VALUE BLOCK
IN - INTEGRATION NUMBER - NUMBER OF
01 10 11 15 TINES THE BLOCK OF INITIAL VALUE
1--| | | IS 10 APPEAR IN THE SECONDHRY B -
1 [l I3 1->H0 DUPLICATION,
| 2->DUPLICRTION, ETC
| 8 PBA |
i ’ Header Type §
{ . I
g I PUST
18l PBA i | o' 1 1ol11 1s|
{//I L] I s '|
PBR - PB’ RDDRESS OF OWN VARIABLE | PBA |
POINTER T0 BE CORRECTED { g
: INITIRL VALUES II
PBR - P8’ ADDRESS OF LINKED LIST OF
POINTERS TO BE INITIALIZED WITH
DB ADDRESS OF PUST (SAME LIST
FORMAT RS FOR FORMAT STRINGS)
R PBR of -1 INDICATES NO FIX-UPS.
6.01.00 6.01.00
9- 23 9- 24




Relocatable Object Code

NOTE: ALL REFERENCES TO THE PUST INCLUDE THE FOUR-HORD HERDER
THAT IS APPENDED BY THE SEGMENTER. THESE WORDS ARE NOT
PRESENT IN THE HERDER; THEY ARE RUTOMATICALLY
ALLOCATED AND INITIRLIZED BY THE SEGMENTER.

Header Type 6
GLOBAL VARIABLES

01 78 10‘11 15
1

i N

6

™

DBA WHHn

NC

CHAR.1 |

CHAR. 2

CHAR. NC |1/

teader Type 7
EXTERNAL VARIABLES
O|l 2345678

101 15

R B B R
i W |

7

PBA-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

LIFF 7771 |

CHAR.

1

terninates the list.

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

CHRR. NC /1111111111111

DR -Logical word disp. in PUST;
louer 8 bits of word will be

init. with prin.DB address

Relocatable Object Code

Header Type 8
PRINARY DB

0123456789101112131415

=[=1=1=1=1=}=1={=1=l==}==|==]==]==]-=
/1 L] | 8

U v
N-5] N-4{ RK-3] W-2| N-11/77411011811

W

INITIAL VALUES

[

- RDDRESS BITS

00 IF NO RDDRESS
01 IF HO ADDRESS
10 IF WORD RODRESS IN SECONDARY DB
11 IF BYTE RDDRESS IN SECONDARY DB

- NUPDB

NOTE: INITIRL RDDRESSES THAT ARE

SECONDRRY DB ADDRESSES RRE 0

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

DA of variable;DR is present
if m=1,
PBA
NOTE:PBA of -1 implies null list
PBA
6.01.00
5.01.00 9- 26
9- 25
Relocatable Object Code Relocatable Object Code
Header T Header Type 9 (Cont.)
COMMON VARIABLES NHC - NUMBER OF WORDS IN COMMON ARRAY
012345678 1011 15 NC - NUMBER OF CHARACTERS IN COMMON
--l-I-I-I-I-I-I-I-—~-----I---;‘-~ NANE- IF BLANK COMMON 4 CON’
DA - LOGICAL WORD DISP. IN PUST - LOMER
NHC 8 BITS OF MORD WILL BE INIT. WITH
PRIN, DB ADDRESS OF VARIABLE - HOTE
ML " | CHRR. 1 DR IS PRESENT IF M = 1
B - BYTE BIT
O IF THE PRINARY DB POINTER TO BE
. ALLOCATED AND INITIRLIZED AND LD
RARE OF TYPE WORD
CHAR. NC  I/1INTHIITNT 1 IF TYPE BYTE
Bl Ml NL M - MONITORED VARIABLE BIT - SET IF
VARIABLE IS BEING NONITORED BY
w DEBUG
oA NL - NUMBER OF ADDRESS LISTS FOR
----- VARTRBLE
] |
| LD - LOGICAL DISPLACEMENT OF VARIABLE
| IN COMMON ARRAY
L
| PBA - PB’ ADDRESS OF LINKED LISTS OF
| INSTRUCTIONS TO BE REPRIRED
(] | LOMER 8 BITS USED AS NEGATIVE
----- DISPLACEMENT TO MEXT INSTRUCTION
R LINK OF O TERMINATES THE
LIST
. PBA = -1 INDICATES NO FIX-UPS
8l Nl NL
b
DR
PBA
]
6.01.00 6.01.00
9- 27 9- 28




Relocatable Object Code

Relocatable Object Code

Header Type 10 RLFile Format
LOGICAL UNITS
i 0‘ 10111 15 4 LI 0 LORDER ID O} !
=//i ] T 1] FL 1 FILE LENGTH (IN RECORDS) ; Rzgm =
= 2 NS 2 MNR, SECTIONS | |
| 3 3
| eIt I Hemeememean
| 4 4
| SAXL $.R. EXTERNAL SET LIST
| H H
6 6 1 |
BIT MAP - BIT NAP OF LOGICAL UNITS | |
REFERENCED; BIT 0 ? 7 | FREE MAP |
CORRESPONDS T0 LU 0, ETC. [ |
(1 LESS THAN OR EQUAL T0 W 19 L] | |
LESS THAN OR EQUAL 10 99) et
1 9
ader Type 11 12 10
FORNAT STRING NS
0 W01 15 FREE MRP
| ] NS-1
" L'} I n
PBR NOTE: UNINITIALIZED FIELDS ARE
RESERVED FOR FUTURE USE AND
NC SHOULD BE ZERO.
CHAR. 1 | CHAR, 2 RS+t
. AVAILABLE
L o VT e
41 HL 33 S.A. HASH LIST 0
0
PBA - PB’ MODRESS OF LIMKED LISTOF e
POINTERS TO BE INITIRLIZED .
LOUER 14 BITS OF WORD USED .
RS NEGATIVE DISPLACEMENT TO
MEXT POINTER - BITO SET b s
MEANS THAT THE POINTER IS 70 1771 HL 127 S.A. HASH LIST 94
BE TYPE BYTE - A LINK OF ¢ 94
TERNINATES THE LIST. B meeem——
6.01.00 6.01.00
9- 29 9- %
Relocatable Object Code Relocatable Object Code
Storage Managenent Entry Point Directory
FILE SPACE IS MANRGED IN TERMS OF 32 WORDS BLOCKS (4 BLOCKS PER 128 WORD
RECORD). I WL fee——e- > LINK :--»...--)! LINK  [e=>eu0==>] O |
USED | | UsED USED |
FREE SPACE (BLOCKS) IS ACCOUNTED FOR IN R BIT HAP, WHICH IS PARTITIONED INTO | | 1
RECORDS (2K BLOCKS PER SECTION). A O INDICATES THAT A BLOCK IS USED, A 1 i | |
INDICRTES THAT IT IS FREE. { } ’
| | |
FILE SPACE IS ALSO PARTIVIONED INTO 512 RECORD SECTIONS (64 MAX. SECTIONS, | | |
2K BLOCKS PER SECTION, 1 WAP PER SECTION). THE WUMBER OF SECTIONS IN A FILE | | |
IS NS=(FL+511) & LSR(9). THE FIRST NS RECORDS FOLLOMING RECORD O (RECORDS 1 1 Vi I
T0 NS) ARE RESERVED FOR THE SECTION WAPS. i 11 1

R CONPLETE FILE ADDRESS WOULD HAVE THE FOLLOUING CONFIGURATION:
prazase 15 16 % 27 "
| I sEcTIN | BLock | oIsPLcht |

FILE (HORD) RDDRESS
DOUBLE UORD

6.01.00
9-

THE DIRECTORY IS PARTITIONED INTO 95 HASH LISTS (SAME HASH FUNCTION 8S 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 TERMINRTES A LIST. WHEN A RECORD IS VOID OF ENTRIES (USED=2), ITS
SPACE IS RETURNED TO THE FREE STORAGE RRER.

6.01.00
9- 32




Relocatable Object Code

0 1 2 3 4567 8 15
-.._| .....................................
sivl1 II//E K| CHRR. 1

CHAR. NC nuianuiun

S.A. INFO BLOCK

S.A. ENTRY
Flul N CODE
i L3 | CN
™

PARN. 1.

PARN. NP

S - SECONDARY ENTRY POINT BIT - SET IF
THE ENTRY POINT URS ORIGINRLLY A
SECONDARY ENTRY POINT.

U - UNCALLABLE BIT - SET IF ENTRY POINT
IS UNCALLABLE,

I - PRIVILEGED MODE BIT - SET IF CODE
MODULE IS TO BE RUN IN PRIVILEGE MODE.

LC is (0:2)...Llevel of Checking
0 = No checking
1 >= Check for procedure type
2 >= Check for ¥ paraneters
3 »= Check for parameter type
NP is (2:6) is # paraneters

Relocatable Object Code

[ ure Information k

NN INFO
NW CODE
# ENTRY POINTS

CODE MODULE NHC

EXTR LINK

TPDB
TS0B
NUSOB Nl

HERDER

HERDER

HEADER

-1

ALL HERDERS FOR THE PROCEDURE RRE APPENDED TO THE INFO BLOCK. THE
HEADER SETS (EXTERNAL LISTS) ARE LIWKED BY INCRERSIHG FILE
RDDRESS; A LINK OF X177777777770 TERMINRTES THE LIST.

6.01.00 6.01.00

9- 33 3- 34
Relocatable Object Code

Headers

Flu §i CODE

$.8. INFO BLOCK

S.R. ENTRY
PBR
SIulIi/INC | CHAR. 1

CHAR. NC VTN
Pl N | CH

™

PARM. 1

PARA. NP

F - SET IF FATAL ERROR

W - SET IF NON-FATAL ERROR

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

U - URCALLARBLE BIT

I - PRIVILEGED BIT

ALL HEADERS ARE THE SANE RS IN A USL EXCEPT FOR THE PCAL HERDER.

6.01.00
9- 35




Prepared Object Code

CHAPTER 10 PREPRRED OBJECT CODE

Progran File Format

Prepared Object Code

Progran file Format (Cont.}

27 23
X 2
NUMBER OF CODE SEGMENTS
3 25
GLOBAL SIZE (DB TO GI) IN WORDS
2 26
GLOBAL ARER RECORD #
33 27
SEGMENT SET RECORD # (ERCH SEG. STARTS IN HEM RECORD) :
csT
INITIAL STACK SIZE IN WORDS 128 \I,
INITIAL OL SIZE IN WORDS |
------------- > CST REMAPPING ARRAY
MAX. DRTR SEGMENT SIZE (DL TO Z) IN WORDS esT (247410 |
n L7 |
ENTRY POINT LIST RECORO® |  |emmemmmmmne /
Pist sL \
STARTING SEGHMENT # [N ] K }
PRIN. ENTRY PT PB RDDRESS |
>  SEGMENT DESCRIPTOR ARRAY
08 RDR. OF STLT (-1 IF NO STLT) |
(STLT=Segrtent Length Table) |  feemcemcoooeee |
0B ADR. OF FLUT (-1 IF NO FLUT) P;SI SL {
n
EXTERNAL LIST RECORD # /
PRIN. ENTRY PT SST #
STARTING ADDRESS OF TRAPCON®
STARTING RECORD OF PRAP IKFO
STARTING RECORD OF SYMBOLIC ITEMS
23} Cksun |19 TOTAL CHECKSUM OF RLL SEGMENTS
2 20 NOTE : ALL UNUSED WORD ARE RESERVED FOR L L
FUTURE USE AND SHOULD BE SETTO |  ==mecccmemooooo
25 21 ZEROD. P-PRIVILEGED MODE
S-Segnent STT format: 0=> old format, 1=> neu (extended) 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
012345 7 8 9 10 11 12 13 14 15
|=f====|==l==]==|==] ==t == == === | === [=mn|===] ===| ==~ 0123 4656789 1011 1213 14 15
IFtw iz P 1271771 [satImlpal | | mRI///] DS| PH [=l==f=mf=ml==|==]==f==]==| == e=n| === [ === ] e ] === [ -==]
(L RESERVED
F - FATAL ERROR IN PROGRAN
W - NON-FATAL ERROR IN PROGRAM T - PATCH ARER EXISTED IN ALL CODE SEGMENTS
1 - ZERD UNIT DL ARER K - CHECKSUM ¥ALID
P - SET IF ANY SEG IS PRIVILEGED MODE (IF NOT SET NORMAL=
NONPRIV MODE)
CST Renapping Array
CAPABILITIES
CONTAINS THE LAST CST NUMBERS ASSIGNED TO THE SEGHMENTS;
/ BATCH RCCESS (3) [BA] INDEXED BY SEGHMENT NUMBER. WHEK A PROGRAN FILE IS
PREPARED, THE ARRAY IS INITIALIZED 70 O, 1...,K.
INTERACTIVE ACCESS (8) [IR] THIS ARRAY IS USED TO RE-ESTRBLISH INTRA-PROGRI
LINKAGE WHEN THE PROGRAM IS LOADED.
PRIVILEGED MODE (7) {Pn)
Segnent Descriptor frra
ACCESS 10 Seqnent Descriptor Array
GENERAL <
RESODURCES CONTAINS THE SEGPENT LENGTH AND R FLAG INDICATING IF THE

MULTIPLE RINS (4) [MR]

EXTRA DATR SEGMENT (2) [0S]
PROCESS HANDLING (1) [PH]

6.01.00
i0- 3

SEGMENT IS TO BE LOADED IN PRIV. MODE. INDEXED BY
SEGHMENT NUMBER. ALL SEGMENTS BEGIN ON R RECORD BOUNDARY.
THE NUMBER OF RECORDS FOR R GIVEN SEGMENT IS (SL + 127)
& LSR(7). THE RECORD NUMBER, SRS, OF SEGMENT N IS

SAS: =0

FOR I=0 TO N-1

BEGIN

SAS:=SAS + (SL(I) + 127)&LSR(7)
ERD

Global Area Format

R SET OF RECORDS CONTAINING THE INITIAL VALUES FOR THE
GLOBAL ARER OF THE DATA SEGMENT. THIS SET BEGINS AT
RECORD SAG (WORD 3) AND CONSISTS OF (GS + 127) & LSR(?)
RECORDS.

6.01.00
10- 4




Extemal List
TYPICAL ENTRY
CHECK 0
CHECK 182
\
|
|
. |
. > NR
—
STTH | SEG# }
L?l NP | CN
™
PARN 1
T T
| 0 | LIST TERMINRTER

LC (0:2) = LEVEL OF CHECKING
0 = NO CHECKING
1 >= CHECK FOR PROCEDURE TYPE
2 >= CHECK FOR # PARANETERS
3 >= CHECK FOR PRRAMETER TYPE

W = NUMBER OF REFERENCES
NP (2:6) = NUMBER OF PARRMETERS

Preparsd Object Code

CHECK 3

Prepared Object Code

Entry Point List

CHAR NC 1111111111
P.B. AOR

CHaR NC 1771111111
P.B. ADR
STT &

0 LIST TERNINATER

NOTE THAT THE ENTRY POINT LIST MWUST IMMEDIATELY
FOLLOW THE EXTERNAL LIST.

6.01.00 6.01.00
10- 5 10- 6§
Prepared Object Code Prepared Object Code
Code Segnent With Patch Rrea PnaP Information
[ |
= CODE } PTT PMAP TYPE TABLE
-
| PATCH] SPP SEGHENT PNAP POINTERS
| AREA |
-
| | APD RCTURL PNAP DATUN
| sT1 |
| e e —
PHAP Type Table
Patch Area
............ t PITL | TYPE TRBLE LENGTH
PROGRAM 4-LORD PROGRAH NAME [rommmmmomamanen |
NAE I RO H LENGTH OF PRAP RECORD TYPE 0
SEGRENT 8-HORD SEGMENT NANE | LPR1 | LENGTH OF PMAP RECORD TYPE 1
RANE ’ ---------------- }
" 1-HORD UNUSED { : !
CHECKSUN 1-WORD CHECKSUM | {PRn i LENGTH OF PMAP RECORD TYPE n
PREP TIME 2-UORD PREP TINE
---------- NOTE : n = PTTL - 2
PRATCH TIME 2-UORD PRTCH TINE
PATCH
RREA
PALEN 1-HORD PATCH ARER LENGTH
ST
6.01.00 6.01.00
10-7 10- 8




Prepared Object Code

PHAP Records

Type O Segnent PMAP Record
0123456789012345
ol K | chart

char NC Vi
STT LEN | SEG Nun
SEG LENGTH

Type 1 Procedure PNAP Record
0123456789012345
1] NC | char1

char NC Vi
QAT T
SR OF CODE
CODE LENGTH

PRINARY ENTRY POINT RODR
COBOL TOOL 80% ID
LINK

TOOL BOX PROCEDURE ID

6.01.00
10-9

Prepared Object Code

Type 2 Secondary Entry PNAP Record
0123456789012345
2| NC | char1

char NC Wit

WAHHTHEITTIT T T
SECONDARY ENTRY POINT RDDR
NUNBER OF ENTRY POINTS

H : HIDDEN ENTRY FLAG

6.01.00
10- 10

Prepared Object Code

SL File Fornat

o/ 1 fo
1 FILE LENGTH (IN RECORDS)

EL |2 EXTENT LENGTH (IN RECORDS)

3

4 # SEGMENTS

5

6

7 S.A. OF FREE R.T, ENTRY LIST (-1 IF NONE)

o 8

11| NRT |9 # REFERENCE TRBLE ENTRIES

12 10
13| NS {11 # SECTIONS

14 12

-
e

o N s w N
=
2
a

~
-
E]
=
b=

41| HO |33

. NOTE:
------ SHADED AND UNINITIALIZED FIELDS ARE
177{HL%4  |127 RESERVED FOR FUTURE USE AND
-------- SHOULD BE ZEROD. HL = HASH LIST.

Prepared Object Code

SL File Fornat (Cont.}

RECORD <--- REFERENCE TRBLE POINTERS
1

S
i
B

a®
2
g




Prepared Object Code

Storaqe Mynsaengnt
;&‘ERDS)PNCE IS MANAGED IN TERMS OF 128 WORD BLOCKS (t BLOCK PER 123 WORD

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

FILE SPACE IS ALSO PRRTITIONED INTO 2048 RECORD SECTIONS (16 MAX. SECTIONS,
2K BLOCKS PER SECTION 1 HAP PER SECTION). THE NUNBER OF SECTIONS IM A FILE
15 NS=(FL + 2047) & LSR(7). THE FIRST WS RECORDS FOLLOMING RECORDS 0, 1
(RECORDS 2 TO NS+1) RRE RESERVED FOR THE SECTION MAPS.

IF THE SECTION MAPS SPECIFY NORE SPACE THAN IS POTENTIALLY RAVAILRBLE, THOSE
RECORDS BEYOND FLINIT ARE MARKED AS "USED".

ntry Poin ]
| HL {eeeamn 3] LINK ,-»---) LINK =->--‘-->= 0 l
USED { USED I { USED =
| | [ |
| Ry —
I Hin VT
NN Hininm Wit

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

ERCH RECORD CONTRINS A SUCCESSOR LINK (RECORD #) RND R USED SPRCE COUNT. R
LINK OF O TERMINATES A LIST. WHEN A RECORD IS VOID OF ENTRIES (USED=2), ITS
SPACE IS RETURNED TO THE FREE STORAGE ARER.

;4“5 !"RSH 7LIST HERD POINTERS (HL IN THE DIRGRAM ABOVE) ARE IN RECORD O WORDS
1

6.01.00
10- 13

Prapared Object Code

Ivpical Directory Entry
001 2 3 4 5 6 7 8 910 1 12 13 14 1§
e NC | CHAR 1
CHAR NC Wi
SIT # | SEG #
| NP i ]
™w
PARN 1
PARN NP

LC is (0:2)...Level of Checking

Q = No checking

1 >= Check for procedure type

2 >= Check for ¥ parameters

3 >t Check for paraneter type
NP is (2:6) is ¥ paraneters

P - 0= Not pernanently allocated
1= Pernanently allocated

U - Uncallable bit - set if entry

point is uncallable.

6.01.00
10- 14

Prepared Object Code

Code Segnent Linkage Structure

CODE SEGHENT

STT NAP ARRRY

EACH CODE SEGHMENT OCCUPIES AN INTEGRAL NUMBER OF RECORDS. THIS BLOCK OF
INFORNATION CAN BE SUBDIVIDED INTO THREE TABLES: THE CODE SEGMENT PROPER, AN
STT SEGMENT NAP RRRAY, AND AN EXTERNAL LIST.

STT NAP RRRAY

R 1 BYTE X 256 BYTE ARRAY. IT IS INDEXED BY STT NUMBER RAND RETURNS (IF THE
STT CORRESPONDS TO AN EXTERNRL OF THE SEGMENT) THE SEGHMENT NUMBER OF THE
EXTERNAL AND 255 OTHERWISE. THIS ARRAY IS USED WHENEVER THE SEGMENT IS
LOADED AND IS UPDRTED WHENEVER THE SL IS BOUND BY THE SEGMENTER.

EATERNAL LIST

A SYMBOLIC LIST OF THE EXTERNALS OF THE SEGMENT. ERCH ENTRY CONTRIRS
INFORMATION RBOUT THE EXTERNAL: PRARANETER CHECKING (EVEL AND PARAMETER
HATCHING INFORMATION, RND THE SEGNMENT NUMBER AND STT NUMBER IF THE EXTERNAL
IS SATISFIED WITHIN THE SL.

6.01.00
10- 15

Prepared Object Code

Code_Segnent Structure (Cont.

012345678 15

CODE SEGMENT

STT MAP ARRAY

SIZI//1 HC | CHAR. 1

§ - SATISFIED BIT - SET IF EXTERNAL
IS SATISFIED WITHIN SL

EXTERNAL LIST TERMINATOR

6.01.00
10- 16




Prepared Object Code

Refersnce Table Structure

FOR EACH SEGMENT THERE IS A REFERENCE TABLE ENTRY OF 32 WORDS, THE REFERENCE
TABLE EWTRIES RRE PACKED FOUR 70 A RECORD. THE RECORDS CONTAINING THE
REFERENCE TABLE ENTRIES ARE LISTED IN RECORD 1. THE RECORD CONTAINING
REFERENCE TABLE ENTRY N IS REC 1 (N.(0 : 14)); THE FIRST WORD OF THE ENTRY IS
REFTRB (N.{14 : 2) & LSL (5)).

WHEN A SEGMENT IS DELETED, THE REFERENCE TRBLE ENTRY CORRESPONDING T0 THE
SEGMENT IS RELERSED. THESE FREE ENTRIES ARE LINKED TOGETHER IN A LIST; THE
SEGMENT # IS USED RS A LINK AND IS PLRCED IN THE FIRST WORD OF THE ENTRY.

WHEN R SEGMENT IS RDDED IT IS ASSIGNED R SEGMEWT WUMBER {0 LESS THAN/EQUAL TO
N LESS THAN/EQUAL TO 254); THE NUMBER IS THAT OF THE FIRST FREE REFERENCE
TABLE ENTRY, OR, IF NONE ARE FREE, THE KEXT AVAILABLE REFERENCE TABLE ENTRY
(CRUSING SPACE ALLOCATION FOR THE ENTRY).

5.01.00
10- 17

Prepared Object Code

Reference Table (256 Maxinun Entrie

TYPICAL ENTRY

DREC. 1 R.T. REC. °“ﬂﬂﬂ56789 15 2
{ RLU I-->= En ;--> PIN| SEGHENT LENGTH 0
l -------- I : ---------- } SEGNENT RADDRESS (REC. #) 1
E
I I : 1 g # REC’S FOR SEG. & EXTN. LIST | 2
: . E E Ez } FiSI/I/IRICIXI/i/i # ENTRY PTS. | 3
| [ | SAPMAP [
| RL | | E |
I 6 | | 3 | SRSI 5
(FILE REC1) (1 SECTOR) TiKl 6
SEG.NRME -16 BYTE ARRRY SI LEHGTH 7
UITH NO CHARAC-
TER COUNT AND 10
TRAILING BLANKS
ADDED.
SEGMENT NAME
REF.MAP -256 BIT ARRAY
(INDEXED BY SEGH);
BIT SET IF SEG IS
REFEREWCED DIRECT- 2

LY OR IHDIRECTLY.

SEGMENT DELETED
EXTERNAL SATISFIED
PERMANEKTLY ALLOCATED
CORE RESIDENT SEGHMENT
NPE SEGHENT
PRIV.INST. IN SEGHENT
SLSEGFLRG

PRICH FLAG

CHECKSUM FLAG '

SLSEGF LAG:
=0 => SEG STT IS IN
OLD FORMAT
=1 => SEG STT IS IN
NEW FORMAT --
EXTERDED CSTS

REFERENCED SEGMENTS
BIT NRP

XAEOVOXODOT

6.01.00
10- 18

Prepared Dbject Code

Code_Segment With Patch frea

Patch Area
SEGHMENT 8-WORD SEGHENT NAME
NAME
I 1-HORD UNUSED

CHECKSUM 1-HORD CHECKSUN

PREP TINE 2-HORD PREP TINE

PRTCH TINE 2-UORD PATCH TINE

PALEN 1-HORD PRTCH AREA LENGTH

G.01.00
10- 19

Prepared Object Code

PHAP_Infornation

| |
I PIT = PHAP TYPE TRBLE

ACTUAL PHAP DATUN

| erIL | TYPE TRBLE LENGTH
T | Lowrn o emee wecom Tvee
T | v oF e Recoms Tyve 1
T

| : |

T | oo oF en recomo TveE

NOTE : n = PTTL - 2

5.01.00
10- 2




BHAP Records

Type 0 Sagnent PHRP Record
0123456789012345
o NC ] chart

char NC VNN
STT LEN | SEG Nun
SEG LENGTH

Type t Procedure PNAP Record
0123456783012345
1] NC | char1

char NC au
WL T
SR OF CODE
CODE LENGTH
PRINARY ENTRY POINT ADDR
COBOL T00L BOX ID
LINK

TOOL BOX PROCEDURE ID

6.01.00
10- 21

Preparad Object Code

Prepared Object Code

Type 2 Secondary Entry PNAP Record
01234567890122345
2l N | chart

char NC Vitiiniing

WU
SECONDARY ENTRY POINT ADDR
NUMBER OF ENTRY POINTS

H : HIDDEN ENTRY FLAG




Loader
HAPT|

MPE_Loader

The loader is a systen process which uill do loads seguentially. If a process
needs code to be loaded, it will get the load process’ SIR, fill loader con-
nunication table, and then awake the loader. Upon completion, the loader will
return its status through the loader cornunication table, and then activate
the waiting process.

Loader Segnent Table Qverview

Loader Segment Table consists of tuo DST’s. The main one is DST %22 (LST).
The other DST (XLST) has its DST number stored in SYSGLOB Z226.

LST Overvien

DB | I
PRIMARY DB RREA
DB+2 -->
LOADER COMMUNICATION
TRB! |
|=mmmmmm o m e oo |
DB+7 -->| |
SBUF (128 words)
08+ -->

6.01.00
1-1

The above DST's has exactly the same prisary DB area so that directory entry
handling procedures can be used on both DST’S. XLST is the LST extension and
is used to store the extension entry only. Mhen an extension entry is
needed, it is copied into the LST to elininate frequent EXCHANGEDB. Note that
KLST is capable for any types of entries. It is used for extension entry only
for nou. Rlso, some of the prinary DB’s in the XLST are not used. They are
there just for the consistency.

6.01.00
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Loader

Loader Segnent Table Prinary DB

17

21
22
23
2

»

ENTPn : PDINTERS POINT TO THE CURRENT ACCESSED ENTRY.

SBUF : UTILITY BUFFER. USUALLY CONTRINS PROGRAM FILE RECORD
O INFORMATION.

ST ST : UTILITY DB RELATIVE VARIABLES.

HOFULINKs : HEAD OF FORWARD LINK FOR ERCH TYPE.

HDBKLINKs : HERD OF BACKMARD LINK FOR ERCH TYPE.

6.01.00
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Loader
Directory Entries

4) 5§ & 71 8] Sj1ci11{12i13]1a|i5
|-=|=~[==]==|~=|==[==[-=]-=]-~]-~]  GRRBRGE(0)

FORMARD LINK
BACKUARD LINK
LENGTH

GARBAGE

of 11 21 31 41 5| 6| 7| 8| 9[10[11{12{13]14{15

T P o B R e R e W 100
FORWARD LINK
BACKWARD LINK
LENGTH
| 1
FILE DISC RDDRESS
FILE PV INFO
# ALLOCRTED SEG | # SEGLIST ENTRIES
SEG RRRAY ( 16 WORDS )
\
LOG SEG NUMBER I Jicix i
{ SEGLIST RRRRY
REFERENCE COUNT > 3 UORD ERNTRY
| PER ALLOCATED
PHYSICAL CST NUMBER ; St SEG

6.01.00
11- 4




pJ ntr;

11 2] 3] 4] 8 8] 7| 8] 9!10!11!12 13|14]15

Loader

Loader

Directory Entrigs (Cont.)

’ I 213 4! 5! 6 7‘ II 9110[11[12]13[14]15

FILE DISC ADDRESS

6.01.00
1.7

NCSTREFSIZE
L |

HCSTION(1)

|
NCSTIDX(n) |

!
Ly |
I

6.01.00
1- 8

e=|eml=m[oelorfaclon|on]en]-=]e=]ar]en|em]|ua]-~]  PROGRAN ==|==f==l=mfon|er]ne]anfmfemfen]omemfe={  LORDING(3)
FILE (2)
BACKUARD LINK BACKUARD LINK
LENGTH LENGTH
PRl | LI8 | 2 P | 3
FILE DISC ADDRESS FILE DISC RODRESS
€ST BLOCK INOEX
SEGMAP DST
# PROCESS SHARING
# SEG IN PROGRANM FILE |  # SLINFO ARER
PV FILE INFO ol 1] 2| 3] 4| 5] 6] 7| 8| 9|10I11|12I13|M|15
o o o e ) O Y e B O B )4 [100)
TRACE EXTERNAL PLABEL \
SL SEARCH SEQUENCE I BACKWARD LINK
SL FILE DISC RODRESS | SL INFO RRER LENGTH
> 19 WORD PER
; ERCH SL FILE P | 4
LIB SEG RRRAY (16 WORDS) 'I, FILE DISC RDORESS
: WAITING PIN
H UNUSED
- \
PSEGNAP SIZE =
L18 L0G SEG | SL INFO INDEX {
| PSEGHAP
LIB LOG SEG | SL INFO INDEX |>amv
| : '
i LI LOG SEG | SL INFO INDEX I/
6.01.00 6.01,00
1-5 1-6
Loader Loader
Directory Entries (Cont.) ries {Cont.
o) 11 21 3} 4| 5| 6] 7 8| 9]10[11(12{13]14}15 ol 11 2] 3| 4| 5| 6| 7| 8 9110)11]12}13|14}15
B e T o o e e o [0 o o I B B T 1 Y m=femlemlemlolo|<l-o e foslm =l | ==j--{--]  EXTENSION(?)
BACKUARD LINK BACKUARD LINK
LENGTH LENGTH
P | 5 (- | ?
FILE DISC RDORESS PIN
EXTENSION ID
LORD PROCESS STATUS
LORDPROC COUNT(LOADPROC)/LOG SEGH(ALLOCATEPROC)
PLRBEL
ol 1] 2] 3] 4| 5] 6} 7| & 9p0j11|12[13]18]15 # CHAR IN NAME i
R e o e ot o Y S I TC5 N Y Pttt |
PROCEOURE NANE
BACKUARD LINK
LENGTH | # SL INFO AREA
P | 6
PIN SL INFO ARER {19 WORDS PER SL INFO ENTRY)

\
!
l) NCSTREF ARRAY
|
/




Directory Entries (Cont.

0} 11 2| 3| 41 5] 8] 7| 8] 91011]12]13]14[15
-=|--|--f==t==l==]==|-=|==]|-=|-=]-=]--}--|--]--]  LORDPROC
FORUARD LINK NRSTER(8)
BACKUARD LINK
LENGTH
| 8
PIN
# SUID ENTRIES | % ACTIVE LOADPROCS
EXT IDX TRBLE (16 WORDS)
I !
l HCST I0X TRBLE (16 WORDS) !
SLID(1) \
: REFERENCED
> SL ARRAY
:
SLID(n) }
| HNCST LOGSEG SIZE
LOG SEG # | SLID INDEX(1) }
REFERENCE COUNT =
‘ HCST LOGSEG
I) HDRDS PER
L06 SEG # | SLID INDEX(m)
REFERENCE COUNT i

Loader

Loader

Loader Cache

SYGLOB extension area + X72 contains DST nunber of cache
BUCKETSIZE = 252

Cache Data Segnent Fornat

0l

1] HIT COUNTER

2|

31 HISS COUMTER

4] BUCKET © |
4+ BUCKETSIZE | BUCKET1 |

4+94*% BUCKETSIZE I
4+95*% BUCKETSIZE -1 |

Bucket Fornmat

0| Length of i
| SLWIR! #1 |
1| SLOIR 1 | Most recently referenced systen SL
| | directory entry from this SL directory
|- mmm e | bucket
| LENGTH OF [
| SWIR2 + 1 |

BUCKET| SLDIRK | Nth most recently referenced entry;if
SIZE-1|-=m=mmemmmmmnnan | not complete then indicates end of

bucket
R1l bucket words are initialized to BUCKETSIZE +1, indicating
no entries.

6.01.00 6.01.00
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Loader Loader
Loader Conmunication Table (LCT) LCT (Cont.}

Forn Inconing to Loader {load/Allocate Pregran)

ol 1] 2| 3| 4] 5| 8] 7

B B P B

ojcmp| LB | L

8| 9]10(11]12[13]14}15

HUHInn

DISC RDDRESS

UNUSED

WAITER PCB INDEX
|BRIIAIPH| MRl |DS|PH

o e S e B o

GROUP

NANE

ACCOUNT
KANE

P¥ INFO

6.01.00
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Cnd=loader cnd
0=load prgn
1=lgad proc

=alloc prog
3=alloc proc

LIB=library
search
0=3YS
1=PUB
2=GROUP

N=NONPRIV MODE
LD=L0AD DOMAIN
{=L0ARD NAP REQ

USER CAPRBILITY

Forn Inconing to ioader {load/Rliocate Procedure}

0} 1I 2j 3] 4| 5| 6] 7| 81 9110{11[12]13|14]15
o | cHp | LIB I n|Ln| L VI T
' |
2 EXTEHSION ID
3 # CHAR INH NANE | ChD=1oader cnd
----------------------- O=load prgn
[ 1=load proc
2=alloc prog
5 J=alloc proc
LIB=library
6 PROCEDURE NARE search
0=3YS
7 1=PUB
2=GROUP
8
9 M=NONPRIV HODE
LD=L0AD DOMAIN
10 L=LOAD MAP REQ.
1" WRITER PCB INDEX
12 |8RITA|PH| |NR| |OS|PH| USER CRPRBILITY
............................... |_. - |e=]--
13
14 GROUP
15 HRNE
16
17
13 RCCOUNT
19 RANE
0
21 PV INFO

6.01.00
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Loader

A1 (Cont,) hogical Seament Transforn Table (LSTT)
When a procass refersnces any user SL segnents, thess segnents are dssigned
Eorn Resurned (No Error) logical segnent numbers if the new napping ucode is running. The [STT
provides a nep napping these logical segnants into their physical segnent
nunbers and having true STT'e for the nappad segnents. Tha LSTT {s created by
LORDER durini the load tine. It occupies an DST and the DST nunbar is stored
O [N INF| STARTING SEGMENT NUMBER in PCB{15). If no user SL sagmant is referanced, the LSTT uill not be meeded,
; . hence it kill not be created.
The new mapping nicrocode depends on the existence of the LSTT for getting
2 LORD MAP FLAG the physical segnent nunber for a mapped segment. 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
i for the LSTT belonging to the current running process are stored in sysglob
4 DISC cells ( 2221 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
] = FILE SYSTEM ERROR # }
1 : LORDER ERROR ¥ {
6.01.00 6.01.00
1-13 11- 14
Loader
ngnt Tr; A1 11 n
| % of Logical Segnents |
| Length of LSTT |
| Physical Segnent # I
ical seg 1
==~ | Pointer to STT list | tosi
| Physical Segnent # |
Logical seg 2

—te-

menn)

Pointer to STT list

Physical Segnent #

Pointer to STT list

LI R] | SEG W |
Inl STt 4 | SEG# |
| |
| |
n] STT e | SEGW |
| Total STT’s for this seg

| . |
| . |
| . |
Inj sTT M | SEG# |
Inf STT # | SEG W I
| |
| |
In STT % | SEG# ]

Total STT’s for this seg

Logical seg n
(nax 255)

ST1's for logical
segnent 1
(if needed)

$TT’s for logical
segnent n
(if needed)
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Private Volunes/Serial Disc

HAPTER 12 _PRIVAT HE RIR mIRB (Cont.)
Mounted Volume Table (MVTRB
ST =53 =X65 0|1 lcyel | Dircsize/32 0
SIR =27 =X33
1| hvol | avel | uent 1
111111
0}1:2:3{4:5:6(7:8:9|0:1:2(3:4:5 2 ldev |  DIRBRSE 2 naster volune
---------------- of volume set
0| entry size nax entries | ¢ 3 of volune set 3 is on this ldev
1] ® of nounted volume sets 1 4 generation nunber 4
2 ldev : DIRBASE 2 naster volune of 5 ldev : VTABX 5 |
---------------- SYS VS is aluays |- vol entry 0 |-- entry 1
3 of SYSTEN volume set 3 ldev = 1. 6 dbris H vent 6 | (double) (MVTABX = 1)
4 0 4
5 0 5
~- entry 0
(VTRBX = 0) —
19 ldev VTABX 23 |
|- vol entry 7
1411111111111 vent 24 | (double)
17 ¢ 21
18 0 22
13 0 23
20 ¢ 2
i
|
|
|
|
{-- entry n-1
= (INTABX = n-1)
}
6.01.00 6.01.00
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Private Yolunes/Serial Disc Private Yolunes/Serial Disc
mTAB (Cont.) Private Volume User Table (PVUSER)
DST =54 =166
SIR =29 =138
111111
011 leyel | Dircsize/32 4 011:2:3(4:5:6(7:8:3(0:1:2{3:4:5
1] hvol | avol | uent 1 0 table size (words) ]
2 ldev s DIRBASE 2 1 % of entries 1
3 of volune set 3 2|bitnask of IVTABX’s represented| 2
-- table head
4 generation nunber 4 $3] maxinun table size ( words ) | 3 (5 words)
s ldev : VIABX 5 4 available pointer 4
|- vol entry 0 |-- entry n
6 dbns : vent 6 | ({double) (VTABX = n) op mask IVTRBY
nax users
# pins - entry head
(5 words)
-—-- current size of entry
19 ldev : VIABX 23 |
|- vol entry 7 $ PV flags |op
01/11111111111111: vent 24 | (double) ————
—— vnask
cycl - cyclical volune index
(local VTABX) for disc pin
space allocation
user bind count
hvol - highest {ordinal) volunme
index (volume index being the user nount count
volune set’s local VTRBX? of a
nounted wenber of the volune systen bind count - user entry 1
set{class).
systen nount count
nvol - # of volunes nounted for the
volune set(class). bind nanes count
ucnt - # of users having mounted DST & of bind nanes segment
the volune set. ——
vriask
dons - directory bit nap size
(sectors). pin
-- volune set
vent - # of users having nounted user bind count entry 1
the volune. {WVTRBX = j)
user nount count
systen bind count - user entry 2
systern nount count
6.01.00 G.01.00
12- 3 12- 4




BYURER (Cont,)

bind nanes count

OST # of bind nanes segnent

Private Volunes/Serial Disc

Private Volunes/Serisl Disc

Bind Nanes Doty Seqnant
(Created and nanaged via PVUSER Table)

111
0]1:2:314:5:617: B.9|0. : I :4:5

0 nax segnent length ]
vrask 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 msk i INTRBX 4 4 -~ entry 1
5 5
--volurnul - RCCOUNT -
entry 6 []
(rmm = k) - NRNE -
? ?
] 10
]
v
2
i
1
]
b
1
]
6,01.00 6.01.00
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Bind Nanes Dats Seanent (Cont.) L¢ I n
Data Record Format
The primary purpose of the Serial Disc Interface (SOISC) is to adapt the
undefined length transfers characteristic of nagnetic tape to the fixed-
0 bind count ] length environnent of a disc or cartridge tape (CTRPE). 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:
- ]
3 3
n s t | gt | dat | T |
-- entry n ength ata engtl
5 s | (bytes) | | (bytes) |
- RCCOUNT
6 6 The record length is aluays a one-word positive byte count which includes
- NRNE only the data portion of the record, not the length uords thenselves. Records
7 7 uithin » file night be stored on the disc as follous:
3 L S e Tt ST )
VRU VIR 'I‘
a
v VHHEHTETNN R RLLJILHEED) |
a | Sector N-1
i VTN R | RL 1) {
; !/l///////////l////////l//l//l//lI v
1 \ZHL RU L RU NI N ‘|‘
¢ P
VHEEIIETN RU RO IZIIIII TN 1
+ Sector N
!/////Il///////l/l//l//l RLIRL| {
W i i i | v
IR R . |
The reason for the trailing byte count is to inplement an easy way to
backspace records.
6.01.00 6.01.00
12-7 12- 8




Private Yolunes/Serial Disc

nd of File Fornat

Since files aluays start on a sector boundary, it follous that they also
end on one. End of files consist of a O record length and 0-fill to the end
the current sector as follows:

V1L L1111 1001110] R RL /]

VLT T

177781310 RURL #41111411111111111 Sector N
+

|
.................... I
| |
i Zero Fill |

In addition, an End-of-File entry is made in the Gap Table, so that files nay
be skipped by scanning Gap Table entries instead of serially scanning the
data area. The Gap Table is described a few pages fron now.

6.01.00
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Contiguous Block Format

A serial disc, if it can do everything a magnetic tape can do, must also be
a cold-load device. This neans that nachine nmicrocode must be able to read a
bootstrap channel progran and the resident segnents of INITIRL from the disc
into menory. The nicrocode and channel programs cannot deal with the record
length words which surround standard data records, so for them we have a
structure, called a CONTIGUOUS BLOCK, which has the data without the length
uords. Information as to the length of each contiguous block nust therefore
be kept elseuhere, so there are Gap Table entries which 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 way they are sinilar
to data files. To set contiguous blocks off from nornal data, and to reach a
sector boundary, a record length and fill character = Z177777 is used, as
follous:

[41111] Previous records /////]] “
/////////////{/l////l!/////////I |
+
FHiHERL L 1 I Se:triu- R-1
_____________ +
| | {
[ -1 fill | |
| | v
1 -
Contiguous block | Sector H
S
| ~
$oommmm e + |
| | Sector N+f
e e mmmm—e + | |
| -1 fill i v

Hole Fornat

Holes on the serial disc have the sawe format as contiguous blocks (that
is, they start and end on sector boundaries with -1 fill characters as
required). Starting with NPE 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 written uith earlier versions of SDISC. Further
details may be found in the Serial Disc INS.

6.01.00
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Gap Table format

The Gap Table is a four-uord header followed by a series of tuwo-word device
address entries. R pernanent copy lives on the device, starting in sector 4,
uhile a working copy lives in main nemory. The copy in memory is posted to
the disc only when a backspace or rewind operation occurs after writing (in
other words, when the copy in main nmemory has changed). The length of the
Gap Table is device-dependent according tc the table below:

Device Nunber of sectors (or CTAPE blocks)
HP7920 44

HP?925 106

HP7933/35 219 (250 for 6.00.00 and later releases.)

HP7902/9895 26
HP3110/HP3144 4 blocks ("S" cartridge)
HP3110/HPI144 15 blocks {"L" cartridge)

The Gap Table looks like this:

0 | sector addr of load point |\
1] unused \
2] unused | /-Gap Table header
3 unused 1/
4 | type | |
et +  Sector address | Entry (tuo werds)
5 i
|
Sector address i Entry (tuo uords)

The type field is bits 0, { 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 words, the next available address. In practice,
such an entry is usually preceded by an end-of-file entry, since the EOD
entry is uritten uhen you stop writing, and the file systen will not let
you backspace or rewind after writing without sending a Hrite End of
File. An EOD entry is also written at the beginning of the Gap Table
when 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 nay be in mid-track if a con-
tiguous block uas being uritten wuhen the "defect" was encountered.
Obsoiete, starting with APE version 6.00.00.

3. End of Hole. The corresponding ending address of the "defective" area.
filuays at a track boundary. Obsolete, starting uith MPE version G.00.00.

4, Beginning of (contiguous) Block. The starting address of a contiguous
block, exclusive of the -1 fill characters which 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 contigucus
block (with or without the trailing length word) ended exactly on a sec-
tor boundary.

5. End of (contiguous) Block, The address of the last sector containing
contiguous block data. The sector nay also contain -1 fill characters to
get us to a sector boundary, but as uith 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 uritten only to floppy discs for use by
INITIAL’s serial disc interface. When read by MPE’s SDISC, it will be
skipped no natter what device it is found on. This ensures compatibility
uith 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 uhenever the Gap Table is cleared, by the simple device of in-
itializing the table to -1.

6.01.00
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$0I8¢ Extrs Doty Swangnty

With Lnu?nl.ﬂem exceptions, SDISC oparates entirely in split-stack node,
that is, using an axtra data segment for its working storsge. Starting with

version G.00.00, thers are tuo additional data segnants used 8¢ no=wait
data buff For the nost part, our discussion hers is restricted to the
original segnant, now used only for variables, the Gap Table, and data
buffer nanagenent.

The working storage axtra data segrent (XDS) s usually acquired by the ex-
ternal procedure ALLOCATE when the serial disc device is first assigned to a
ueer as part of an FOPEN, The external procedurs DEALLOCATE makes the KDS go
audy as part of its processing of the final FCLOSE against the device. The
systen progran PYPROC nay also acquire and release an XDS so that the tape
label routines in LABSEG nmay also use SDISC for their work when DEVREC
procesees & device on-line interrupt. SDISC allotates the tuo data buffer
segnents as they are needed, then deallocates them 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 nmanagement areas

BUFFER’INFO), and a small buffer {called UORKTRSLE), 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 (MAC fanily
discs) or Defective Sector Table (CS80 discs) while reassigning suspect or
deleted tracks.

The three arrays in the XDS (WORKTABLE, 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
naries as pointers, then inserting appropriately computed element-0 addresses
in then.

Private Volunes/Serial Disc

10
"

Voluns Fatal Error
“Wan'oSEGeSIZE

$uan

| SDISC global vari-
| ables, including|
array pointers.

feenanssemenacanas -t

If TRUE, disables SDISC until a meu volume
i9 nounted.

Nax size of our KOS, so ue can
check that {t’s big enough.

Length is 512 words.

Length is calculated as
AKX’ NUN’ BUFFERS (currently 2) *
INFO’ENTRY’SIZE (currently 8).

Length varies with device, and is
calculated by SDISC as part of its
self-configuration.

T
The extra data segrent is organized as follows: ] e
-------------------- These tuelve words are reserved L
O | WORDSPERSECTR for use by ALLOCATE when the data E
e s s e e s v .| segnent is created. Houever, AL- $mmmmmcermeerneeaeee +
1 | SECTORSPERTRAK LOCATE only stuffs the last five
NN EER of them. He fill the first seven
2 | STARTADDRESS (BOT){ ourselves with infornation we 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.
1]
7 | JUSTALLOCATED "~ '|  Tells us to initialize SDISC
TR paraneters to BOT if true.
8 | WRITE RING Sinulation of tape urite ring.
9 | FATALERROR |  Disables SDISC permanently when true.
6.01.00 6.01.00
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Serial Disc Organization
The disc is organized as follous:
+
| Label sector | 0 See expanded view in Chapter 3.
bmmmmmem————————
| DTT/DSCT | 1 DTT (NAC family) or DSCT (CS$80).
B el T e—— +
| Cold load | 2 HP-IB cold load channel prog.
e e —————— +
| Soft dump |3 SOFTDUMP channel progran. i
4o ——— +
= Gap Table g 4 to STARTADORESS - 1.
I |
$oem e +
’ Data |  STARTAODRESS
. { .
| . ] .
I . { to
{. s { COTSEETR
ERRRRERRE | o
|

| Last data sector | EUDSE&YR
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1/C Tabie Linkage

A

|
|
|
{ 00%  -e-eee-
I ..........
----->| FLAGS |
| T00P |
.......... | |WEV |
| |
.......... |SIZE | |
| | Y N B
[ TR S P | I
i [ N . +UNIT
| | | DpITP ===

* DRQ for disc requests | |

I/0

I/0
Device Reference Table (ORT)
HP-IB Systens
ABS
g | Bank of DRT

9 | Offset of DRT in Bank

DRT ENTRY OK /33, /44
SI0P
DBI
PI

Channel Flags

SIOP - absolute address of SIO progran
PI - interrupt handler plabel
DBI - this is the absolute address of the ILT

6.01.00
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Briver Linkage Table {(DLT)

0 123456 7 & 9101112131415
T B B T o e e e e e o

|DF fnC]CR] io {nryp

0 QUEUE NUMBER | (SEE BELON) DPROC
1 MONITOR PLABEL DFNTR
2 INITIRTOR PLABEL DINIT
3 COMPLETOR PLRBEL bcone
4 INTERRUPT PLABEL DINTP
5 DIT SIzE | DEVICE TYPE OTYPE
6 CS DRIVER EDITOR PLRBEL

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. QNUNB - This field contains the I/0 process request gueue
nunber for type 2 drivers. Zero for all other types.
.{8:1).DAVRFRZN - Driver code frozen. Set by MAN when then the driver
(OF) code segment has been nade present and frozen fron a
request fron SIODN.
.(9:1).MANERRORC- MAN Error on Code Makepresent
ne

.(10:1).CORERES - If set both initiator and conpletor code are core

) resident.
.(14:2).DRYRTYPE- DRIVER/MONITOR TYPE
(nTVP) 0 - 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 uhose PCB number is in
IDNUME
DNNTR - I/0 Monitor 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. Ho 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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1/0

1/0

Logical-T,-Physical Device Table (LPOT)
DST = 13 (= X15}
SIR = 9 (= %11)

The LPDT 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. fll are described below.

There are tuo types of devices represented in the LPDT: real devices and vir-
tual devices. A 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 exanple a spooled line printer
or an INP), but there is no physical I/0 involved. The tuo nain uses for vir-
tual devices are for OPEN spocled devicefiles and certain communication
devices (such as INP’s).

R given virtual device entry is in use only while the devicefile it
represents is open. Rhen the file is FCLOSEd, the entry becones available for
another virtual device. This is the reason for the SYSDUMP/INITIAL con-
figurator question MAX # OF OPEN SPOOLFILES--it needs to know hou many vir-
tual device entries to allocate to the LPOT (and to the LDT).

Entries in the LPDT are ordered by logical device nunber. 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 which no logical device is con-
figured on a given system are used for virtual device entries. Any remaining
virtual device entries follou the last real device entry.

6.01.00
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fnxev 0
4 5§ 67 8 9101112131415
Lt Al R R R e ] o e et £ F] Y O P Y
Nunbar of entries {n table
1l Entry size = 4 |
2| DEVREC sarvice request count |

SULHTTTTINTT I

Discussion:
Word 2 is incremented by & davice driver ubenever 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 uhich tine
DEVREC hibernates.

-- CAUTION --

Device drivers must lock this table by DIS-

ABLE/ENRBLEing, -NOT- by trying to acquire
the LPDT SIR?S ing

Iypical En Virtual Devices

01234567 8 9101112131415
s B e B R e et R B L B ey B B Ry e
1 Pointer to XDD subentry
1] [ B 11 |
Zll///lf///////II//l///[/////l/////////////////Ili

3IIOI////l//l//////ll/l/f////I////////////II/I//II

10 -~ O 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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/0

Ivpical Entey (ALl Real Devices)
46678 8101112131415

o et P o A P P PP P P o
|

b el
(] 00l/l////II/////////////I//////}////I//‘///////

|Deve | J{0aj | Df I| End of | | |Au: Davice |

1’0umdl oftal | u| n| File | | Im Subtypc‘
Statel bl | | p| tiCndition| | :

2| SYSDB-relativa pointar to the DIT i

SUHITTTTTTETE 1 1)

Discussion:
Word 1.( 0:2) -- Device Ounership State:
0 -~ Not ouned by any process.
1 -- Ouned by a process.
2 -- Service requested. Set by driver for
xgzxpected interrupt, then uakes 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 uhen it gets started.
1.( 2:1) -- Device is Job/Session Accepting if true.
1.( 3:1) -- Device is Data Accepting if true.
1.{ 5:1) -~ Device is Duplicative if true (all devices except discs).
1.( 6:1) -- Device is Interactive if true (all devices except discs).
1.( 7:3) -~ End of File condition:
0 ~- No EOF detected.
1 -- Harduare EOF (e.g., tape mark).
2 -- :DRTA  record read.
3 -- :E0D  record read.

7
Hord 1.(12:4) -- Device subtype. See discussion for tape entry (below) for
a description of the Auto bit (12:1).

The renaining bits in Nord 1 are device-dependent and are described with
their corresponding entry diagran.

6.01.00
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I/0

Entry for Terninal-Like Devices
§ 67 8 9101112131415

T o B e e e e P

UM

|0eve | JiDa(Ct] O| I| End of | Bf L}  Device |
1|Ouned| o[ta[l¥| ul n| File | r| of  Subtype|
IStatel bl | | pl tiCndition| k| gl |
2| SYSDB-relative pointer to the DIT |

UL 1111011

Discussion (unique fields only):
Word 1.( 4:1) -- CONTROL-Y is alloued and has been detected.

Hord 1.(10:1) -~ BREAK has been detected -OR- ignore BREAK if the C.I. is
running.

Word 1.(11:1) -- The terninal 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 nou, only IOTERM and HIOTERM support the use of this
bit. Multipoint and DS pseuds-terninals do not.

ntry for T rives

OI ‘l‘ Z| 3'l| 5l 6‘7 8 3101112131415
e o Bl Bl ol Bt ot et Dl ol et Loy [y sy pioy Py
01 QU TN I 1)
|Deve | JiDal Bi DI Ii End of | | R|Ru: Device |
1[Ouned| oftal O ul nl File | | V|to: Subtype|
IState| bl [ 7| pl tiCndition] | R| : |
2| SYSDB-relative pointer to the DIT I

IR

Discussion (unique fields only):

Hord 1.( 4:1) - BOT. Yape is at Load Point -0R- no tape mounted. Recording
density may only be suitched when this bit is true (for
nultiple density tape drives).

Hord 1.{11:1) =~ If true, DEVREC is perforning Automatic Volume Recognition
(RVR) on a tape (or PVPROC is doing the sane om a serial
disc), -O0R- VR is to be suppressed on job or data accept-

"

1na Aaus
1ng Aavy
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I/0

Hord 1.(12:1) -- Part of Device Subtype field. If true, device nay be allo-
cﬁed autonatically when opened. If false, operator nust
allocate.

Word 3.(2:1) -- AYTO REPLY. Device may be allocated without pronpting the
operator for REPLY. This bit is set automatically if word
1 {12:1) is true.

Entry for Disc Drives

01234567 8 9101112131415

o e ol T I P B e o T B P B

oL oL T

Deve | 3[Da] NIMtIRV] End of | S| Flfu: Device |
1[0uned] ojta] Sid | | File [or| ofTo: Subtype|
|Statel bl | DIPV| [Crdition] F] r| i

2| SYSDB-relative pointer to the DIT I
LISOIBRIHLIIT I

Discussion (unique fields only):

Word 1.( 0:2) -- Device Qunership State. May not be 1 (ouned) for sharsd
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.

Hord 1.( 4:1) -- If true, the disc is a nonsysten domain (private volume,
serial disc or foreign disc) disc drive.

Word 1.( 8:1) -- IF true, disc is a mounted private volume.

Word 1.( 6:1) -~ If true, the disc is a reserved volune used to satisfy the
requirenents of a nultiple volune 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.

dord 1.{11:1) - 57 bit 10 is true, then 1 =x> foreign disc, 0 ==> serial
isc.

Mord 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 a bit in the LOTX entry so that
this information can be found in a systen (menory-
resident) table.

lord 3.(2:1) -- AUTO REPLY. Davice may be allocated uithout provpiing the
operator for REPLY. This bit is set automatically 1f word
1 (12:1) is true.

6.01.00
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1/0 /0
Logical Device Table {LDT) Iypical Entry Format
34567 8 9101112131415
Overview of Data Segment e B e L B e et et B B B B B B R
File use count
DST 14 (= Z16)  #-----cm-cmommmecmcccomanaan (oo DST %16 | Volune table index if device type = 0-7, else
SIR 10 (= 212) | | | main process pin # or spooler process pin # |1
| Logical Device Table |
| | | Record width IES|FOl Device type 12
| (LD7) |
| | |Spool|Sy|Di]Dn|Tr[Hd|CL|S | Device-dependent
i l |state|stlaglRqllr[« |as| Q] info (see below) |3
| Logical Device Table | V11111 XDD head index 14
| Extension | + + +
I (LDTX) I | CONTROL-Y pin 15
| Default output device -OR- default class index|6
| (see discussion) |
Logical Device Table Discussion:
Zero Entry Fornat Uord 2.(8:1) -- Communication systen device if set
Hord 2.(9:1) -- If set, there are special forns mounted on the device.
0123 45¢6 7 8 9101112131415 Uord 3.(0:2) -- Spooled state of the device:
-=]--% 0 -- Not spooled.
| Highest entry nurber | 1 -- Quned by an input spooler.
+ 2 -~ Quned by an output spooler.
1] Entry size = 6 | Word 3.(2:1) -- Device is available to systen (not doun)
+ Hord 3.(3:1) -~ Device is available to diagnostics (obs)
2] Streans device nunber | Hord 3.(4:1) -- :DOUN requested, honored when use count = 0.
Word 3.(5:1) -- If set, trailers are disabled.
ST E 1181 Hord 3.(6:1) -~ If set, headers are disabled. These tuo bits are
nanaged such that header/trailers are generated in
QUL L1111 178111 pairs or not at all
Hord 3.(7:1) -- If 1/0, uord 6 is the Device Class Table
ST 1111E 817D index/LDEV# of the default output class/device
associated with this device.
A e i el 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 comnand.

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:
= unknoun density/no FOPEN u/ urite.
1 = 1600 BPI
2 = 6250 BPI
3 =800 BPI
6.01.00 6.01.00
13- 8 13- 10
1/0 I1/0
Logical Device Table Extension (LDTX) Zero Entry

Overview of Data Segnent

DST 14 (= X16)  #==sem-mmmmmmememeecccoem g (o]
SIR 10 (= %12)

Logical Device Table

(1)

Logical Device Table
Extension
(LDTK)

6.01.00
13- 11

DST X16

2 34 5 86 7 8 311112131415
B el B B B B R R e B e R B B e B
| Highest entry nunber |

11 Entry size = § i
2AMITHIHT T T 111
R g
R e |

Typical entry

2 3456 7 8 9101112131415

S0t Dd ot ot bt B B
0 | SiSD|CPIFS|DS| Reserved | Device-specific
11 infornation |
gommemee  eemeena +
2] fields. |
Fmmmmmmm e +
3] See the follouwing exanples
$mmm——— eeemaee +
4! of LDTY entries.

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 management.
..This LDEV is a DS or data conmunications device.

6.01.00
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Iaminal Entey
345 6 7 8 9101112131415
ol et Rt il el et Rl ol Kl P G B By
0| olofo6ofol Reservad
11 Terninal Dascriptor Table Offset
2| CHRHNEL ID
3V T

LR |

TBRC. . Terninal’e baud rate code (CPS = characters per second).
Speed (CPS)  ADCC/ATP (HPIB) TERC

Not knoun 0
1920 16 (RTP only)
960 [
430 9
240 ?
120 1
60 6
X 13
15 14
14 -
10 15

WS....This terninal is connected to a Horkstation Configurator port.

TOT offset...0Offset fron the base of the Terminal Descriptor
Table (TDT) to the TDT entry for this terminal. A
-1 indicates no TDT entry exists for this termi-

1/0

Sacial or Forelan Disc fntry
2.3 4667 8 5101112131415

|

o 1ol 1/ 0l 0l ol Resarved [7/1/1111111101111

1 l SDISC: #DSH for variables, Gap Table
FDISC:

2 l SDISC: 1 we> data buffer X0S's acquired |
FOISC: mot used, |

3|  SOISC: PCB index uhen MAITing, eles O

| FOISC: not used.
A NN T

CIPER Entry
6 7 8 9101112131415
o 1ol ol 11 o} ol Rusetwud ool TN
1| CIPER Device Control Data Segnent # (CDCDS) |
2 [N CTN Index for this device (CTNI) |
SV T
QNI
DB.....If set to 1, then debugging is in effect.
DN.....If 1, the CIPER facility has been de-activated for this
device because of error,

CThI...Control Table Map Index (an index into the Control
Table Map (CTH), which is located in the COCDS.

nal.
Systen or Private Volume Di
0 1|2|3 4 56 7 8 9101112131415
By e e P P R R R P P I Y Y Y e ey
O 1Sl of ol 1]0f Reservad [//1/1111111111111)
VT L)
2| Disc Frae Space DST nunber (DFSDST) |
3] Disc Free Space error status {DFSERR) i
LR |
S......Sesk ahaad enable/disable flag.
6.01.00 6.01.00
13- 13 13- 14
/0 1/
Revice Clase Table (OCT) Device Claes Tyble Tvoical Entey Format
Qvarvisu of Data Seanent
3456 78 5101112131415
vt B I A B P B B BT R A PN B B
DST 40 (= X50) ¢==-==DST X50
$IR 40 (= X50) | ’
Device Class Table 1
| Class nane (RSCII)
I (ocT) t Hi
|
| | K
{ Terninal Descriptor Table } 41//1 Cyclical pointar |SG| T|Class Recess Type|
{ (Tom) I H| Nurber of devices in class (N) i
1] LDEV #1 |
71 LDEV W2 i
Header Entry Fornat )
0123456 7 8 911112131415
Bt et e e B R e ol R R o L B B R )
ol Total table (segnent) size K5} LDEV # N {
1|  Entry size (variable, this uord set to 1) |
Discussion:
H| Nunber of device class entries |
I 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 |

§| Pointer to first terninal descriptor entry |
| (zegnent relative)

6.01.00
13- 15

entries. This is because you nay configure an arbitrary nunber of device
classes on 2 systen, and each device class nay be comprised of an arbitrary
nunber of logical devices. There is one OCT entry per device class, and each
DCT entry contains a list of logical devices in the class. There is no es-
tablished order of entries in the OCT, 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 number 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
DCT. Also note the “Entry size" uord. It is meaningless for this table, but
is included for compatibility with other fixed-length entry NPE tables.

Since the DCT entries are of variable length, when you want a particular
entry you riust aluays start at the beginning of the DCT and link through each
entry until you find the one you're interested in.

A few of the fields in the DCT require further description:

®ar 8.0 47 --Cyclical pointes. Currently used only for syblen ang private

volume disc devices. The pointer varies from 1 to N (number

6.01.00
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I/0

of entries in the class) and indicates the LDEVE in the class
list on uhich 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 is increnented 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.

Word 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, while this field
holds a special type (31, or %37), indicating a serial I/0
(non-concurrent) device.
nonsharable disc drive, so that fact is reflected by a spe-
cial type 7 in this field, even though the true hardware type

is kept in the LDT, as for serial discs.

6.01.00
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Sinilarly,

a foreign disc is a

/0

Terninal Descriptor Table T

ical Entry Fornat

6 7 8 5101112131415

T BB B T e R P B B o

Descriptor file name (ASCII)

Group name

Rccount name

Nunber of devices in using file (N} |

131

LDEV #1 |

14}

LDEV #2 I

N+1Zi

LDEV # N |

The Terninal Descriptor Table contains a varying nunber of variable length
because each Terninal Descriptor entry may have an arbitrary nunber
of logical devices. Houever, you can only configure a fixed number of valid
entry files. These are the TTnn or TTPCLnn files which reside in

entries,

terninal
PUB.SYS.

6.01.00
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1/0

Interrupt Linkage Table (ILT) for HP-IB Systens

0 2 3456 7 8 3101112131415
0 | Channel Progran Variable Rrea |
1] (ICPVA) For terninals with ATP |
2 } drivers, this area is zero. !
3
4 | DA Rbort |
5 | fAddress |
6 | 0 |
7 0n CHANQUE { | CHAN | DEV |
%10 |SYSDB relative pointer to channel progran area.|
X11 |SYSDB relative pointer to status return area. |

%12 |single instruction that is executed to extract
|the device unit nunber fron the status pointed

|to by ISTAP.

al

@

operation.

|SYSDB relative DIT pointer of the device
|currently using the channel to perforn a data

i4

»

SIOPSIZE i

CQUE

H

%15 |RUIUP|IGISCISQL

HCUNIT

%16 | SYSDB relative DIT pointer for unit O

—_—

|SYSDB relative DIT pointer for unit n

Progran status return area

pointed to by ISTAP

Seeknask

(Disc only)

/o
Progran
Rrea

- ————

6.01.00
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ICPVAO (0 forfiTP)
ICPVAOT (0 forRTP)
ICPVR02 (0 for ATP)
ICPVA03 {0 for ATP)

ICPYRO4
ICPYROS

ISRQL/ICPGH
ICNTRL
IsI0P

ISTRP

IUNIT

1cop

IDITPK

1/0

ILT (Cont.])

IPCVR -
ICPVR4 -
ISROL -

Iceeht -

ICNTRL -
.n

.CHNQ
.DRTH

IFLAG -
R
WP
.16
.SC
.Sq

LHCUNIT

These four words conprise the channel program

variable area where infornation is stored concerning

a channel progran Interrupt instruction or abort.

CPYRO should be used only for channel progran aborts.

Hords 4 and 5 contain DNR address, uhen channel progran

aborts during DNMA transfer.

Serial poll request queue length.

not support any serial poll devices.

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 uill call STARTIO when the flags
word 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 ORTN}
.DEV - device nunber (3 least significant bits of DRTN)

Used for controller flags.

Runuait flag. An idle channel progran should be started

uhen there are no active requests to process.

Waitprog flag. An idle channel progran 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 progran uas not in @

wait statenent. Therefore, ignore the interrupt generated
by the channel code uhen this progran halts.

Start channel progran flag. When set along uith the 1IG

flag, GIP will start a previously attenpted SIOP on this

device.

Start channel progran “queued" flag. When bit SC is set,

this bit will deternine if the call to START'HPIB will

have logical paraneter QUEUED true or false.

Highest configured unit nunber for this controiler.

HP-IB Systens do
This should




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
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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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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

I/0

I/0

DIT for Channel Devices (Cont.)

o 1 2 3 4 5 6 7 8 9 101112131415 DFLAG.STATE - this quantity specifies the next action to be taken
in servicing the request.

O|TERNIDISCIACT|REQ| | M | SIO | IO {IAK| M |NT| | STATE DFLAG

| | | | |UNIT| PREMP{PROG|  [HERD|RY| | 0-neu - start request.
1-not used.
1 NEXT DITP DLINK 2-call Driver Initiator Procedure
3-call Driver Completor Procedure
2 10QP DIOGP S~conplete request
6-device recognition
3 LOGICAL DEVICE NUMBER DLDEV 7-start operator intervention wait (£10)
X10-restart request on interrupt
4 bLTP oLTP Z11-uait for data to be frozen then state 2
Z12-uait for driver code to be frozen then state 2
5 ILe DILTP Z13-call conpletor on interrupt
Z14-uait for device controller
6 Controller Harduare Status DSTAT X15-not used
%16-uait for initiator make present then state 2

7 Harduare Error Status DSERR Z17-uait for completor nake present then state 3

8 DTINE DLINK ~ SYSDB relative pointer to the DIT for the next device

requesting this resource or service.

9 DTRQX DIOGP - 3YSDB relative pointer to the first I0Q in the request

- list for this device
0] 10T | | PHYS. UNIT & DUNIT DLDEV. LDEVN - Logical Device Munber
LUNIT - unit nunber of the physical device.
.10T - I0 type 0=> Series III I/0, 1=> HPIB I/0
DDLTP - $YSDB relative pointer to the DLT.
DILTP - $YSDB relative pointer to the ILT.
DRIVER DEPENDENT DIT ARER DSTAT - interrupt status for this device. Set each time the
device interrupts.
DSERR - Harduare Device Controller Status. Set when the driver
detects an error. Uhenever not zero, SIODB logs an
1/0 error and clears this word.

DFLAG. TERNINAL -~ Device is a terminal DTINE - tine out completed flags. If a timeout occurs in response
.DISC - Device is a Disc (Bit 0 = 0} to a tiner request type %20 (I/0 request), the sign bit
LACTIVE - A monitor is currently servicing this device is set in this uord. The IR bit in DFLAG is alsc set,
LREQUEST - Service requested while monitor uas active and the nonitor for this device is awakened. {Only used

if timer services are requested. MNust be word #8 if timer
JNMURIT - device controller servicing multiple units services are reguested.)
.SIOPREMPT- If set then a request has been queued for
this device. Preenpt code is set in IOCQ.
.IOPROG - I/0 progran in progress. Decrement SIOCOUNT and
check for nulti-channel when complete
JIRK - Interrupt or Response has occurred.
.M HERD  -NMoving head disc
.NT RDY -Not ready for SIG. SIODM holds off next SIO until
ALLOWPOLL is done.
DTRQX - Used by sone device drivers, it denotes tinmer
request index.
6.01.00 6.01.00
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DIT For 7905/7906/7920/7925 DIT for 7905/7906/7920/7925 (Cont.)

2 3 4 5 6 72 8 % W01112 15 |
B et e P B Rl B R et ol Entad il K et 24 HERD i SECTOR i
0| Of 1{ACT|REQ] CD] M | O] I/OIIAK| 1 | O] ¢ STATE 0 DFLAG REQUEST
I1 0 1 fuwxr | qerosl 1 1 ) ] i DISPLACEMENT Isvunkuns
1 NEXT DITP 1 DLINK 26 PATT 1 l
2 CURRENT (RCTIVE) DISC REQUEST 2 DIoQP 27 PRIT 2 I
3 LOGICAL DEVICE NUMBER 3 DLDEV 28 PATT 3 }
4 DLTP 4 DDLTP 29 SECTOR COUNT TO TRANSFER 35 SCOUNT
5 ILTP § DILTP X 36 INITRDR
INITIALIZE ADDRESS
6 -1 UHEK POMER FRIL 6 DRQST kil 37
7] # OF ERROR WORDS TO LOG | DIT REL ADDR TO LOG | 7 DSERR 32 | L|40 DMISC
3 INDEX OF FIRST REQUEST IN QUEUE 10 DmANQ 33 CNTLR STATUS AFTER SEEK 41 SEEKSTAT
k2 IN CHANNEL PROGRAN 42
9 INDEX OF LAST REQUEST IN QUEUE 11 DnAMQT
35 CPVA WORD O UPON CHANKEL RBORT 43  DLOGERROR
101 10T 1//7400001001811117781117] PHYSICAL UNIT # 12 DUNIT
3% CURRERT LOGICAL SECTOR ADDRESS 44 CLDA

11 SI0 PROGRAN-RELATIVE ABORT RDDRESS 13 DLOGSIOP

12 CURRENT PHYSICAL 14 CPOR

13 DISK ADDRESS 15

14 CURRENT DATA BUFFER RDDRESS 16 CDBA

15 WORD COUNT REMRINING 17 UCR DAISC

(15:1) L’STRT’ERR - 1 Last transfer ended in error.

16 CURRENT HORD COUNT 20 CHC

17 SYSBUF INDEX 21 SYSBUFR 10T - I/0 Devices

0 - non-HP-18
138 STATUS 1 RETURN 22 STATH 1 - HP-IB Systens
2 - unused

19 STARTUS 2 RETURN 23 STRT2 3 - unused

20 cYL 24 CEDA

2 HERD [ SECTCR 25

\
2 STRTUS 1 RETURN |
|
23 CvYL |
|

6.01.00 6.01.00
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Ercor and Retey Information

| OI 1| i 678 9101 12'|3‘14'15
i of S{ E| mf W[ T Ol CICL| 0 0 O Ofret

e B R ) B Bl

QHISC OF T0Q

D - retry deternination

$ - request syndrone

E - request error information

M - update track map

W - Writing track nap

C - issued a recalibration

CL- driver issuing channel clear
T - tineout Wait

MOTE: Integrated Cartridge Tape’s DIT has the same format,

1/0

£3 80 Disc Device Information Table (DIT)

There is one DIT per physical device. If a physical device represents more
than one logical device, the logical device nunber is obtained from the 100
elenent. For the S'80 disc controller, there will only be one device. The
follouing diagran shous the DIT used by the CS'30 disc driver.
01 2345 6 7 8 91011121314 15 NBNENONIC
OfTnIDSIACIRAICO| O] O|IO|IAINGIST| O] STATE | DFLAG

1] SYSDB relative pointer to the DIT for the next] DLINK
| device requesting this resource or service

2l Current request index | DCURREQP
3 Logical device nurber | DLDEV
4E SYSDB relative pointer to Device Linkage Table| DDLTP
§] SYSDB relative pointer to Intrp Linkage Table | DILTP
6] DSTAT is -1 when a systen pouerfail occurred | DSTAY

7| Harduare error status, Set when the driver | DSERR
| detects an error, Uhenever <30, the driver |
| monitor logs an I/0 error and clears this word|
X104 index of first request in gqueue i DQNERD *
| index of last request in queve | DQTRIL *
12| I0T | Physical Unit | ounT

X13] Table relative index to system buffer element |DSBUFADDR
%14| High order logical sector address of bad blk | DBRDBLK1
X15| Lou order logical sector address of bad blk | DBRDBLK2
X16| Byte transfer left uhen bad block occurred | DBRDNFER
17| Harduare logged error status - CAVR (0) | DLOGERROR
| DSIOPSTOP
!21} Disc status (20 bytes)-Logged on status error i DSTATUS

o . 1

o . |

X20| Channel progran aborted relative offset

X33 K| IF D) | SUBSTATE | DMISC
6.01.00 6.01.00
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I/0 1/0
+ + + DLDEV - logical device nutber of this device.
Z34|REIDCIDRIEN| ILOCAL STATE| RPSHORD1
DSTAT - Set to a -1 when a systen pouerfail has occurred.
3] T | 1t | RPSHORD2
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(O??
TH TERM - Set if device is a terminal,
DS DISC - If Th =0 and this bit is set then the device is DNISC - Device dependent processing flags
a disc, otheruise device dependent.
BC ACTIVE - A nonitor ie currently servicing this device. LOCK'FLG - Lock flag denoting unload status of the disc veolume.
RG REQUEST - R service request is pending while the ronitor is
active. 0 - Allow operator unload to the volume.
10 TOPROG - An I/0 Channel Progran is rumning for this device. 1 - Deny operator unlcad to the volume.
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 STURIT - 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 chanmel progran:
type of request.
STRTE - State of the device monitor. Specifies the next action 0 - Normal idle channel progran uwait

to be taken in SIODN in servicing the request:

start new request

not used

call driver initiator procedure

call driver conpletor procedure

not used

process request conpleted

initiate device recognition sequence

start operator intervention wait

uait for interrupt (operator intervention)

restart at state 0

Z11 - wait for data segnent freeze, then state 2

%12 - wait for driver initiator to be frozen, then
allocate controller (state 2)

X13 - wait for I/0 conpletion interrupt, then state 3

X14 - wait for controller, then call driver initiator

%15 - not used

%16 - wait for initiator nake present, then state 2

X17 ~ uait for completor nake present, then state 3

NONBWwN O
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DLINK - A SYSDB relative pointer to the mext DIT requesting this
resource or service.

DCURREQP - & current request sysbase index.

DUNIT.(0:2) - I/0 systen type

0 - non-HP-I8

1 - HP300O HP-IE Systens
2 -~ Unused

1. Unpeed

6.01.0¢
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1 - Idle request being serviced wait

DSBUFRODR - SYSDB relative pointer to the systen buffer elenent
used to read the OSCT. Zero, if no elenent gotten.

DBRDBLK1 - High order logical sector address of the bad block
for the Defective Sector Table (DSCT) entry.

DBADBLE2 - Lou order logical sector address of the bad block for
the DSCT entry.

DBRDXFER - Byte transfer left when bad block occurred.
DLOGERROR ~ CPYR{0) logged on harduare error status.

to an error in CPVR{0

DSIOPSTOP - Stopped channel pm?r;n relative offset location due

DSTATUS - 20 bytes disc status logged on status error,
(See £5'80 Disc Drive Status).

RPSWORDY - 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.
WR - Zriver v processing & marginal 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
RPSWORD2 - Default value for RPS

T1 - Tine to target in hundreds of microseconds
T2 - Uindou size in hundreds of microseconds

1/0

DIT For 7970 Magnetic Tape

012 3 4 5 6 7 & 9 101112 15

o obitil o | v Lol ol o [ofof s | o
[ T 11, & G O 17 I O Y |

1 NEXT DITP DLINK
2 Iogp bI0QP
3 LOGICAL DEVICE NUMBER DLDEV
4 DLT PTR DOLTP
5 ILT PTR DILTP
6|RU[RUISHICEDC] HARDWARE STATUS DSTAT
7 ERROR STRTUS DSERR
8 TINEQUT FLARGS DTINE
9 TIMER REQUEST INDEX DTRQY
101 T0T |//2H47174418011143111411F) PHYSICAL WNIT & DUNIT
n 13|RB4{ RU DOFLAGS

I0T - 1/0 Devices

0 - non-HP-IB

1 - HP-IB Systens
3 - unused

4 - unused

DSAVE - Device processing flags.

RU RUBIT - Indicates tape has been rewound.

RU RHUNLD - Indicates that a reuindfunload was performed to allow a
urite-ring nount.

SH SHORT - R 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 to the
user’s buffer,

CE CESTAT - 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.

1/0
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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 write ring installation
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DIT for 7976 Magnetic Ta

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 IOQ

elenent. The follouing diagran shous the DIT used for the mag tape driver.
01234656 72 8 9101112131415 HNEMONIC

0l 0f 0lACIRQ| OlnU} ¢{IDIIA] Of Of O] STRTE | DFLAG

1| SYSDB relative pointer to the DIT for the next| DLINK
| device requesting this resource or service

2| SYSDB relative pointer to the first I0Q in | D1oQP
| request list for this device |
3| Logical device nunber | DLDEY

4] SYSDB relative pointer to Device Linkage Table| DDLTP

5| SYSDB relative pntr to Interrupt Linkage Table] DILTP

6{RUIRU[SH] [OC|PF| {  DSRVE
7| Harduare error status. Set when the driver | DSERR

| detects an error. UWhenever <>0, the driver |

| monitor logs an I/0 error and clears this word|
%10] Bit O is set at conpletion of timer | DIINE
X11| Interrupt status for this unit. Set by the DSTAT

|

| driver each time it processes an interrupt. |

112} 10T [///11741124111114]  Physical unit ¥ I
%13| Holds the time out request entry index uhile 1 DRQST

|

| a timer is active.

%14] Ercor log. Contains 5 valid bytes of status DLOGERROR

DFLAG - Flags and request state
RC ACTIVE - A monitor is currently servicing this device.
RQ REQUEST - R service request is pending uhile the ronitor is
active.

MU MUNIT - This device is on a multi-unit controller.

J10 IOPROG - Rn I/0 Channel Progran is running for this device.

I8 IAK - An interrupt or response has occurred for this device.
NO NOTRDY - Go to state X10 after Idie Channel Program is started.
ST STWRIT - 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 ronitor. Specifies the next action
to be taken in SIODN in sarvicing the request:
0 - start neu request

2 - call driver initiator procedure
3 - call driver conpletor procedure

1/

1/0

DSTAT - Mag tape controller status
BITS USE
0 END OF FILE (EOF)

| 4 - not used 1 BEGINNING OF TBPE (BOT) / LORD POINT (LP)
L 5 - process request conpleted 2 END OF TAPE (EOT)
X 6 - initiate device recognition sequence 3 SINGLE TRACK ERROR (NOT LOGGED FOR RERDS)
7 - start operator intervention wait
X10 - wait for interrupt {operator intervention) 4 COMMAND REJECT (REJECT)
4 restart at state O § FILE PROTECT (NOT WRITE ENRBLED; NO URITE RING}
4 X11 - wait for data segrent freeze, then state 2 6 NULTIPLE TRACK ERROR (NTE)
; 12 - wait for driver initiator to be frozen, then
allocate controller (state 2) 7 UNIT ONLINE
%13 - uait for I/0 conpletion interrupt, then state 3 ] GCR {6250 BPI DENSITY)
11; - uait for controller, then call driver initiator ] UNIT NUMBER (NMSB)
X15 - not used
%16 - upit for initiator nake present, then state 2 10 UNIT NUMBER (LSB)
N %17 - wait for conpletor nake present, then state 3 1" TINING ERROR
. 12 TAPE RUNRURY
! DSAVE - Device processing Flags 13 REMINDING .
RH RUBIT -~ Indicates tape has been rewound. 14 UNIT gusy &% (REPORTED AS UNIT NOT READY)
i RU RWUNLD - Indicates that & rewind/unload was performed to allow 2 15 INTERFACE BUSY *
) urite-ring mount.
SH SHORT - R short read is in progress. Rfter 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,
’ DC DSFLAG - Transfer used data chaining - used for computing the
4 transnission log.
[ PF POMER - Device power up indication.
i
X
#
6.01.00 6.01.00
! 13- 37 13- 38
/0 1/0
5 rd r DIV ard Reader DIT Fie finiti
DFLAG - Flags and device state
38 9 1011 12 15
o Kol o I---|-----I--l----l---l---- i Bl Rt RCTIVE Monitor is currently active servicing this device.
0| OIﬁtHDEIII O 0 | | I/0|IRK|RERD| WR| | MSTRTE OFLAG
[ T I | | IPROG|  |DONEINSG| | REQUEST  Service for this device uas requested while the monitor was active.
1 DITP LINK TO NEXT DIT OLINK I0PROG $I0 progran in progress.
2 10QP POINTER TO 1st REQUEST 0I0QP I Interrupt occurred or request aborted or preenpted.
3 LOGICAL DEVICE MUMBER pUEV RERDDONE Previous read resulted in an EOF with a backup save
requested. The data has been saved in an auxiliary
4 ORIVER LINKAGE TRBLE POINTER oOLTP buffer and uill be passed back on the next read reguest.
§ 5 INTERRUPT LINKRGE TRBLE POINTER DILTP RRMESSAGE  Set when a not ready nessage has been issued, and cleared
i when the reader is found ready. Used to prevent multiple
6 (SEE BELOW) DSTAT Not Ready ressages when pouer is turned on.
7 ERROR STATUS IF NOT O DSERR HSTRTE fonitor State. See SIODN specifications for details.
10 REQUESTED WORD COUNT OTINE DLINK - SYSD8 relative pointer to the DIT for the next device
L requesting service for this resource.
XTI LTI 1E00111111) DTRGR
X120 10T 111111111111 HEEEEE T HEEE A PHYSICAL UNIT ¥ DUNIT DIOQP - SYSDB relative pointer to the first 10 element in the request
list for this device.
DSTAT bits:
OLDEV - Logical device number and unit nunber.
BI70=510 OK
BIT1=0 UNIT Unit nunber of device.
BIT2=INT PENDING
BIT3=TINING ERROR LDEVN Logical device nunber.
BIT4=LIGHT DARK CHECK
8ITS 5-6 = 00 COLUMK BINARY MODE
©1 UNUSED ODLTP - SYSDB relative pointer to driver linkage table (DLT).
10 PACKED BINARY MODE
11 HOLLERITH-TO-ASCII MODE
BIT7=CONPRRE ERROR
BIT8=EQF DETECTED DSTAT - Device interrupt status. Contains the device interrupt status
BITS 9-10 = 00 NORMAL at the last interrupt. See hardware ERS for details.
01 HOPPER ENPTY DSERR - Device interrupt error status. If not zero, then holds the
1 10 UNUSED device interrupt status fron an operation with an erroneous
11 STACKER FULL corpletion status. Causes SIODM to log an error.
BIT11=INVALID HOLLERITH
BIT12=PICK FAIL OR MOTOR CHECK
BIT13sTEST DHCNT - Holds the requested transfer count in words.
BIT14=TROUBLE
BIT15aNOT RERDY
5.01.00 6.01.00
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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 IOQ
:lgnent. The following diagran shous the DIT used for the card reader
river.

0123456 78 8101112131415 MRENONIC
0} 0 O|ACIRG] O]nU] OIIDIIRINOISTI Ol STRTE | ODFLAG

1| SYSDB relative pointer to the DIT for the next| DLINK
| device reguesting this resource or service

2| 100 table relative index to the first I0Q in | 0IOQP
| request list for this device i
3 Logical device number | DLDEV

4| SYSDB relative pointer to Device Linkage Table| DDLTP

5] SYSDB relative pntr to Interrupt Linkage Table] DILTP

6|RD|AF| i  DSRVE
71 Rarduare error status. Set when the driver | BSERR
| detects an error. Whenever <30, the driver |
| monitor logs an I/0 error and clears this word|
Z10| Not Used | DTINE
x| Reguest word count | DMCNT
12} 10T | f42111170141001111 Physical unit # I DUNIT
1
Z13i Device Status. Read fron device during | DSTRT
| each execution of the channel progran. |
%14! logging will be done fron here. ! DLOGERROR

DFLAG - Flags and request state

AC ACTIVE - A nonitor is currently servicing this device.

RQ REQUEST - R service request is pending while the nonitor is active.

HU MUNIT - This device is on a nulti-unit controller.

10 IOPROG - An I/0 Channel Progran is running for this device.

I8 IRK - An interrupt or response has occurred for this device.

NO NOTRDY - Go to state %10 after Idle Channel Progran is started.

ST STWRIT - The device monitor is starting an Idle Channel Progran
for this device. There is no I0Q asscciated with this
type of request.

1/0

STATE - State of the device monitor. Specifies the next sction
to be taken in SIODA in servicing the request:

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 0

uait for data segnent freeze, then state 2

uait for driver initiator to be frozen, then

allocate controller (state 2)

%13 - wait for I/0 compietion interrupt, then state 3

%14 - uait for controller, then call driver initiator

%15 - not used

%16 - wait for initiator nake present, then state 2

%17 - uait for conpletor make present, then state 3

o
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DLDEV - Device logical device nurber
I0T 1/0 TYPE - 1/0 Systen type
0 = Series IT / III I/0 systen

1 = HP-IB Systens
2 = unuged
3 = unused

DSAVE - Device processing flags
RD  RERDDONE - f 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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1/0 1/0
2608 Line Printer DIT (HP-IB Systens) STATE - State of the device nonitor. Specifies the next action

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 I0Q
element (houever, there is only one device per 2608 controller.) The follou-
ing diagran shous the DIT used for the 2608 line printer driver.

0123456 7 8 9101112131415 BNENONIC

0| 0| OJACIRQl O] O] OJIOITRINOIST| O] STRTE | DFLAG
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 |

3l Logical device nunber |  DLDEV

4| SYSDB relative pointer to Device Linkage Table] DDLIP

5| SYSDB relative pntr to Interrupt Linkage Table] DILTP

&lvn| { TRB | {PSIFLITP|  DSRVE
7] Harduare error pointer. Set when the driver | DSERR
| detects an error. Mhenever <>0, the driver |
| nonitor logs an I/0 error and clears this word|
10| Bit 0 is set at completion of tiwer i DTIME
%11| Holds the tinme out request entry index while |  DRQST
| a tiner is active.
X2 10T 1/7111111141111110 Physical Unit # |  DUNIT
#13] Harduare logged error status | DLOGERROR

DFLAG - Flags and reguest state
RC ACTIVE - R moniter is currently servicing this device.
RQ REQUEST - R service request is pending uhile the monitor is
active.

10 IOPROG - An I/0 Channel Program is running for this device.

IR IRK - An interrupt or response has occurred for this device.
NO NOTRDY - Go to state Z10 after Idle Channel Program is started.
T STUAIT - The device monitor is starting an Idle Channel Progran

for this device. There is no I0Q associated uith this
type of request.

to be taken in SIODM in servicing the reguest
0 - start neu request
not used
call driver initiator procedure
call driver completor procedure
not used
process request conpleted
initiate device recognition sequence
start operator intervention uait
uait for interrupt (operator intervention)
restart at state 0
%11 - wait for data segnent freeze, then state 2
%12 - wait for driver initiator to be frozen, then
allocate controller (state 2)

ENE Y I RRY S
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X10

X13 - wait for I/0 completion interrupt, then state 3
X14 - wait for controller, then call driver initiator
X15 - not used

%16 - wait for initiator make present, then state 2
%17 - uait for completor nake present, then state 3

DLDEV - I/0 systen type, unit and logical device nurber
10T I/0 TYPE- Type of I/0 systen
0 - HP300O Series II/IIL
1 - HP3000 HP-IB Systens
2 - unused
3 - unused

DSRVE - Device processing flags
Vi VFLAOD - VFC has been nodified.
TAB TRBDFAULT - Systen tab default.
PS PRESPACE - Last request used prespacing.
FL  FULL ~ Line printer buffer is full.
™ T0P ~ Printer is at top of forn




2608 Line Printer Status
BYTE 1 & BYTE 2:
BITS USE

0 ON LIKE

1 NOT RERDY

2 VFC CHRNNEL 9 (BOTTON OF FORM)
3 VFC CHANMEL 12 (TOP OF FORN)
4 VFC INITIRLIZED

5 6/8 LINES PER INCH

€ {NOT USED)

7 PONER RESTORED/UNIT RESET

8 ON LINE

9 PRINT RECH ERROR

10 SELF TEST FAILURE

1 PAPER ERROR

12 SELF TEST MODE

13 6/8 LPI
14 PLATEN/RIBBON ERROR
18 (NOT USED)

BYTE 3: PRINT MODE
BITS 0-7 MODE NUMBER
BYTE 4: PRIMARY/SECONDARY
BITS 0-3 SECOMDARY CHARACTER SET CODE
BITS 4-7 PRIMARY CHARACTER SET CODE
BYTE 5: SELF TEST
BITS 0  PASS FAIL
BITS 1-7 SUBTEST NUMBER
BYTE 6: 6 LPI DOT ROM COUNT
BYTE 7: 6 LPI FORM LINE NUMBER
BYTE 8: 6 LPI FORM LENGTH IN LINES
BYTE 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: POWER-UP LANGURGE
BITS 0-3 SECONDARY CHARACTER SET CODE
BITS 4-7 PRIMARY CHRRRCTER SET CODE

1/0

198 or 261 Prin T_(HP~-IB Systen:

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 (however, there is only one device per 2631
controller.) The following diagram shows the OIT used for the

2631 line printer driver.

012345 6 7 8 9101112131415 MNEHONIC
0] 0| OIAC(RG| O] ©| O|IO|IAINCIST| O STRTE | OFLAG

1| SYSDB relative 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 i DLDEV

4§ SYSDB relative pointer to Device Linkage Table|  DDLTP
§| SYSOB relative pntr to Interrupt Linkage Yable| DILTP

6 |18JIABIPSIFLITP|  DSAVE
7| Harduare error status. Set when the driver | DSERR
| detects an error. MWhenever <30, the driver |
| nonitor logs an 1/0 error and clears this word|
OTINE

10| Bit O is set at completion of timer

| a timer is active.

DUNIT
| OLOGERROR

|
Z11| Holds the tine out request entry index while I DROST
|

x2| 16T {74111
z13| Harduare logged error status

Physical unit #

DFLAG - Flags and request state

AC RCTIVE - R nonitor is currently servicing this device.

RG REGUEST - R service request is pending uhile the nonitor is
active.

I0 IOPROG - An I/0 Channel Progran is running for this device.

IR IAK - fin interrupt or response has occurred for this device.

N0 NOTROY - Go to state X10 after Idle Channel Progran is started.

ST STURIT - The device nonitor is starting an Idle Channel Progran
for this device. There is no I0Q associated uith this

type of request.
G.01.00 G.01.00
13- 45 13- 46
I/0 /0
STRTE - State of the device nonitor. Specifies the next action Hi A T

to be taken in SIODM in servicing tha request:
0 - start neuw request
not used
call driver initiator procedure
call driver completor procedure
not used
process request conpleted
initiate device recognition sequence
start operator intervention Hait
wait for interrupt (operator intervention)
restart 2t state 0
11 - wait for data segnent freeze, then state 2
X12 - wait for driver initiator to be frozen, then
allocate controller (state 2)
Y13 - mait 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 completor nake present, then state 3

NV B R -

10

DLDEV - 1/0 systen type, unit and logical device nunber
10T 1/0 TYPE -~ Type of I/0 systen
0 - HP30OO Series 2/3
1 = HPI000 HP-IB Systens
2 - Unused
3 - Unused

DSAVE - Device processing flags
BJ BETJOB - Betueen jobs flag. If set, suppress
Pouerfail nessage.
A8 ABORY - Rbort (caused by Pouerfail or Operator)
has occurred.
PS  PRESPACE - Last request used prespacing.

FL  FULL - Line printer buffer is full.
TP TOP - Printer is at top of forn
G.01.00
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0123456789 101112131418
DITO 10 10 ACIRG!O !0 ISPICPITAINRISH! ! STRTE ! DFLAG

1 POINTER TO NEXT DIT ! DLINK
! INDEX T0 ACTIVE I0G OR ZERO L
3 LOGICAL DEVICE NUMBER ! DLDEV
4 1 DRIVER LINKAGE TRBLE POINTER ! ODLTP
§ ! INTERRUPT LINKAGE TRBLE POINTER ! DILTP
6 ! SPECIRL ERROR CONDITIONS TO BE LBGGED ! DSTAT
7 ERROR LOGGING INFORMATION ! DSERR
8 IT ! TIMEQGUT INDICRTION IN BIT O ' DTINE
9 ! TIMER REQUEST INDEX (TRL) OR ZERO ! DTRLX
0! 10V VT PHYSICAL UNIT # : DUNIT
1 CURRENT DRTR WRITE BYTE COUNT ! DCBCNT
1! CURRENT DATA WORD COUNT ! DCHCNT
13! # OF WORDS LEFT TO TRANSFER ! DRCNT
14 | BUFFER OFFSET FOR NEXT W OF WORDS TO XFER, ! DOFFSET
15 ! D! DDEBUG

16 ! 1/0 STATUS BLOCK WORD 1 GETS LOGGED FROM HERE ! DLOGBUFFER
17 1 1/0 STATUS BLOCK WORD 3 GETS LOGGED FROM HERE !
18/33 ! 1/0 STATUS ARER (16 WORDS, SEE DEFINITION) ! DIOSTAT

OFLAG - DEVICE RELATIVE FLAGS.
AC ACTIVE BIT. 1 IMPLIES R HONITOR CURRENTLY
SERVICING THIS DEVICE

RQ REQUEST BIT. 1 INPLIES SERVICE REQUESTED
WHILE MONITOR IS RCTIVE.
SP SI0 PREEMPTION. IF SET THEM A PREENP/IVE

REQUEST HAS BEEN QUEUED FOR THIS DEVICE.
PREEMPT CODE IS SET IN I0Q ELEMENT.

cp CHANNEL PROGRAM IN PROGRESS, IF SEY, THEN
H URANNEL PROGRAM IS CURRENTLY EXECUTING.
In IF SET, AN INTERRUPT OR RESPONSE HAS QCCURRED.
5.01.00
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/8 1/0
KR IF SET, DEVICE IS IN R NOT READY OR OPERRTOR MRIT. 1/0 Status Block
W IF SET, AN IDLE CHANHEL PROGRAM SHOULD BE STRRTED
FOR THIS DEVICE. 0 1 23456789 101112131415
NSTATE CURRENT ORIVER STRTE AS DEFINED BY THE MONITOR. $==t + +
ALLOWABLE STATES ARE: 0 10 !--THE “OR" OF WORDS 1/15 IS LOCATED HERE----! DIT 17
0 - STRRT REQUEST + toot
1 - NOT USZD(BUT RESERVED) 1 IOFIMSIPMIPEITE! !t 1 1 L Lt btk 13
2 - CALL DRIVER INITIRTOR
3 - CALL DRIVER COMPLETOR 2t 1ttt 1t (RESERVED) ! ! ot 1 1 4 19
4 - UNUSED{BUT RESERVED)
5 - COMPLETE REQUEST..PERHAPS RETURN TO USER. 3t NCS FARULT NUMBER ! 20
6 - UNEXPECTED INTERRUPT OCCURRED.
7 - START OPERATOR INTERVENTION WAIT. 4 ICLI'FLIVLICUTFUIVIILIIPISTISBIIRINPINT INMITLINCY 21
%10 - UAITING (ON OPERATOR). RESTART AT O. +--t
11 - UAITING (DATA MAKEPRESENT/FREEZING) 5 ILPIPFINC! I ! (RESERVED) ! ¢ 1 1t 1 1 22
12 - WAITING (INITIATOR CODE MRKEPRESENT/FREEZE) ==t + 4--4 +
13 - WAITING (FOR COMPLETION INTERRUPT) 6 ! t v © 1t (RESERVED) ! ! t &t ¥ 23
14 - URITING (FOR DEVICE CONTROLLER AVAILABILITY) R
15 - UNUSED(BUT RESERVED}) 7 0t 1L L1 b (RESERVED) ! ! 1 L b & 2
16 -~ WRITING {INITIRTOR CODE MAKEPRESENT) +
17 - WAITING (COMPLETOR CODE MAKEPRESENT) 8 ¢ t ¢ & ot (RESERVED} ! ! I ¢ t ¢t ¢ 25
DLDEV - 1/0 SYSTEM TYPE, UNIT AKD LOGICAL DEVICE WUMBER. g ¢ 1t L 1 & (RESERVED} ¢ t 1 L b 1 26
170 SYSTEM TYPE.
0 - HP3000 SERIES IT/III {SI0/DIO0) 0t 1 1 L1 (RESERVED) ! ! !t 1 1 27
1 - HP-IB Systens
2 - RESERVED 10t 1ttt (RESERVED) !t F & 1 1 28
3 - RESERVED
12! RECORD NUNBER OF ERROR ! 29
DCBCNT - CURRENT BYTE COUNT TO BE TRANSFERRED. 4o IF UORD 4 IS --4
131 NON-ZERD ! kY
DCHCNT - CURRENT HORD COUNT TG BE TRANSFERRED. e et e S S 4 st +
14 | SHEET NUMBER OF ERROR IF HORD 4 IS NON-ZERO ! 3
DRCNT - REMAINING KORD COUNT TO TRANSFER. o OR -4
15 ! LAST SHEET TRANSFERRED IF “JOB" & POWER-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 OKE WORD IN THE TABLE (EXCEPT
BIT O WHICH IS NOT USED). THEREFORE, BIT .{1:1) IS SET
DLOGBUFFER - STATUS WORDS 1 & 3 ARE MOVED HERE TD BE LOGGED IF WORD 1 IN THE TRBLE IS RON-ZERO.
IF THEY WERE LOGGED FROM THE I/0 STATUS BLOCK
THEIR CONTENTS MIGHT BE CHANGED BEFORE THEY WORD 1 - BIT= & - (OF) ONWLINE/OFFLINE BIT.
WERE LOGGED. 1 - (NS) NESSAGE BEING DISPLAYED OM THE 2680R/2683R CONSOLE.
2 - (PW) POUER UP COMPLETED SINCE LAST I/0 STATUS READ.
DIOSTAT - I/0 STATUS AREA 16 WORDS, SEE I/0 STATUS BLOCK DEFINITION. 3 - (PE) PRRITY ERROR DETECTED OW PHI COMMAND.
4 - (TE) TRANSMISSION ERROR DETECTED IN THE PRINTER.
§/15 - RESERVED. UNUSED.
HORD 2 - HOT USED. RESERVED.
HORD 3 ~ MCS FAULT NUMBER, CONTRINS AN INTEGER DESCRIBING THE LAST
FRULT TO OCCUR SINCE THE LAST TINE THE I/0 STATUS WAS RERD
OR THE HP 2680R/2683A WAS POMERED DOMN. IF THE WORD IS ZERO THERE
6.01.00 6.01.00
13- 49 13- %
1/0 I/0

IS HO MCS 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) HO ROOM FOR ATTEMPTED VFC LOAD.

3 - (CU) ATTEMPT TO PRIKT DATR AND THERE IS NO CURRENTLY
SELECTED CHARACTER SET.

4 - (FU) RTTEMPT TQ SELECT AN UNDEFINED FORM SET.

§ - (YU) ATTEMPT TO PRINT DATA AKD THERE IS WO CURRERTLY
SELECTED VFC SET.

6 - (IL) RTTEMPT TO PRINT DATA AND THERE IS NO CURRENTLY
SELECTED LOGICAL PAGE TRABLE (LPT) ENW

2 - (IP) ATTEMPT TO MOVE PEN OFF THE LOGICHL PAGE.

8 - (ST) THE 2680R/2638A COULD WOT PROCESS ALL OF THE DRTA

BEFORE IT WAS SUPPOSED TO BE TRANSFERRED Y0 THE
DRUN/PAPER. DATA URS LOST!

9 - (SB) SPOOLER BLOCK CONTAINS FORMAT ERROR.

10 - (IR) INVALID RECOVERY BLOCK RECEIVED FROM SPOOLER.

11 - (MP) MAXIMUM NUMBER OF COPIES PER PHYSICRL PRGE
HAS BEEN EXCEEDED. THIS IS A RESULT OF THE
SPOOLER PROCESS SETTING THE MAXIMUM COPIES PER
PAGE WITH FUNCTION CODE 132.

12 ~ (NJ) A COMMAND OR FUNCTION CODE WAS RECEIVED WHEW NO
“JOB" WAS IN PROGRESS. THE COMMAND OR FUNCTION WAS
IGNORED BY THE DCS.

13 - (KM) HO MEMORY. 2680R/2688A DYNAMIC MEMORY ALLOCRTION HAS

DETECTED THAT MAIN MEMORY IS COMPLETELY OCCUPIED WITH
CHARACTER SETS, VFC’S, FORMS AND DATA SUCH THAT THE

2680R/26880 CANNOT PROCESS THE CURRENT INPUT DATA. DRTR

WILL BE LOST!

14 - {(TL) ATTEMPT TO PRINT DRTA AND THERE ARE MORE THAN
THE NMAXINUN ALLOUABLE LOGICAL PAGE TABLE (LPT)
ENTRIES SELECTED.

15 - (HC) R NON-EXISTENT VFC CHARHEL WRS SKIPPED TO.

UORD § - 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.

HORDS 6/11 NOT USED BUT RESERVED FOR FUTURE USE.

WORDS 12/13 - THE RECORD NUNBER WHICH CONTAINS THE OFFENDING ERROR
AS DEFINED BY WORD FOUR. IF A POUER FAIL OCCURS DURING
R “J0B", THE POMER FRIL BIT IS SET AWD A SHEET WUMBER IS
MADE AVAILABLE IW WORDS FOURTEEN AND FIFTEEN. HOMEVER,
THE RECORD NUMBER IS LOST AND CRWNOT BE REPORTED. THESE
WORDS OCCUR IN R “JOB“ OWLY.

WORDS 14/15 - THE SHEET HUMBER ON WHICH THE ERROR OCCURRED AS DEFINED
BY WORD FOUR. IF AN ERROR OCCURS IN THE ENVIRONMENT FILE
AT THE START OF R “J0B", THEN THIS WUNBER WILL BE ZERD.

6.01.00
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IN ADDITION, WHEN A POWER FAIL OCCURS DURING R “JOB",
THE POWER ON BIT IS SET IN WORD ONE AND 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" ORLY.

ALL WORDS OF THE I/0 STATUS RRE CLEARED WHEWEVER THE STATUS BLOCK
IS RETURNED TO THE HOST. IT IS UP TO THE HOST CPU TG RETRIN ANY
ONGOING STRTUS BITS REQUIRED.

QnIst -
012346567889 101112131415
1003 {MBIRB!AB!IG!TO! | XFER i PARITY | ! QNISC
WHERE:
.(0:1) - m8 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 TQ 32K
WORDS, MULTIPLE WRITES ARE USED WITHOUT R
RETURN T8 THE USER WHO CALLED THE DRIVER.
THIS BIT INDICATES THAT MULTIPLE WRITES ARE
BEING DONE TO THE 2630R/2683R.
J(i:1) - RB THE CURRENT WRITE BLOCK HUST BE RETRIED.
.(2:1) - AB USER REQUESTED ABORT IN PROGRESS FLRG.
(3:1) - 10 I/0 STATUS HAS BEEN READ AND IS AVAILABLE.
-(4:1) - 10 GEHERAL I/0 CONTROLLER TIMED OUT.
.(5:4) - RESERVED  NOT CURREKTLY USED.
.(9:3) - XFER 2680A/2688A TRANSFER ERROR COUNTER.

.(12:3)- PARITY CHANNEL PROGRAN COMMAND PARITY ERROR COUNTER.
.(15:1)- RESERVED  NOT CURRENTLY USED.

*XHOTE** IN THE RBOVE, SINGLE BIT FIELDS RRE AS DEFIKED
UHEN THE BIT IS A LOGIC "




Ri t Table and Disc Requests

1/0

Requests for disc transfers are effected by acquiring an entry fron the Disc
Request Table (DISCREQTAB), 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 (X70)
DISCREQTAB PRT = 21017

queue. uest T. 0 Forna
The head and tail of a device's request queue are contained in the
devices’ DIT. 4 3' 4' 5i 6‘ 7[ 8| 9 10 11]12]13‘14|15
" OISCREQTABOO TOTAL ENTRIES
? ------------ II' DISCREQTABO1 ENTRY SIZE (x21)
{ I DISCREQTRBOZ PRIMARY ENTRIES
#mmene e + DBISCREGTRBO3 INPEDED PROCESS PCB
$ommone + | | Device's |
| [EEE | Current DISCREQTABO4| TABLE INDEX OF HEAD OF AVAILABLE ENTRY LIST
| DIT  |-ememen + | Request |
| |=m==t I ; ------------ + DISCREQTRBOF:‘ TRBLE INDEX OF TAIL OF RVAILRBLE ENTRY LIST
L +
: { DISCREQTRBOS A% ENTRIES IN USE
I = DISCREQTABO? CURRENT ENTRIES IN USE
! | DISCREQTABOS OVERFLOWS
#mmcceeocmaan 4
43| First | DISCREQTABOS
| Request | TOTAL REQUESTS
| in Queve l<>----; DISCREQTRB1O
fomevemnanana. +
g { DISCREQTAB11|SYSBASE INDEX OF HEAD OF DISRBLED REQ 0 DISCQHERD
{ I DISCREQTAB12|SYSBASE INDEX OF TRIL OF DISABLED REQ Q DISCQTAIL
I"-;‘ -------- | DISCREQTRB13|  SERIAL WRITE QUEVE HERD SERUQHERD
ext yeeont
I Regzmt DISCREQTRB14IR 1//////1F1111111}/IMRX. SERIRL WMRITE QUEUE R = Active
in Queue Yomaet
{------------ } DISCREQTABASI/Z/IIIHHIETHE TR LT T ]
;---;—; ----- 1|' | OISCREQTRBTE{///1/H I 11 1
. Cyement
$omman >| Request |
| in GQueue
Femmececnmm—-. +
| |
| |
| |
$mmmemmnemna +
6,010 6.01.00
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I/0 I/0
Regues E
123 1 ? 910 11 12 13 14 1§ Hord 0 - QFLRG - Request dependent flags
f==f==l== === ==l ==lm == == == | = f === == ] == Bit o . RBORT Request has been aborted externally.
Mord OC[R {M {0 [S {X B [C {0 M |G [S [P |C [0 IL I
BN {T (810 |K[0|A M JUXIFIUITIDIN Bit 1 . MREQ Request is for a segnent transfer.
[RIE1G IF n | 1° {a I8 16 Ie (7 1A 18 | 10 Wz om0 (rot ueed)
it . iagnostic request (not used).
TR L IKE L IFIRIEIRILIEIR] IC
I T 1 T T I 4 I I A O ] Bit 3 . SBUF Systen Buffer. Target is a systen buffer
| T T N N T O O A A O I 1 R whose index is relative to the start of
the SBUF table.
Hord 01 REQUEST URGENCY CLASS URGCLASS
Bit 4 . IOURKE Hake caller on completion of request.
dord 02 LOGICAL DEVICE NUMBER DEVK
Bit 5 . BLOCKED Blocked 1/0. Caller is waited in RTTRCHIO until
Hord 03 NISCELLANEDUS NISC request is corpleted.
Hord 04| S| 0sT (IF PROCESS DISC 1/0) DSTN Bit 6 LCOWPLETED  Request has been completed and caller uoken if
------------------------ $=5TACK he had specified.
BANK (IF SEGMENT TRANSFER)
Word 05| OFFSET INTO DATA SEG (IF PROCESS DISC I/0) ROOR Bit 7 .DRTAFRIN 2ata segnent has been nade present and is
------------------------ rozen.
ADDRESS IN BANK  (IF SEGMEMT TRANSFER)
8it 8 .MAMERRORD  MAM error on data segnent nake present.
Hord 06 UNIT # | FUNCTION FUNC
Bit 9 .PREQUUEVED  Reguest is queued into disc’s req queue
Hord 07 COUNT/XLOG/CONTROL RETURNS KFERCNT
Bit 10 .SFAIL Start SI0 failure in GIP,
Word 08 P1 (HODR IF SEGMENT TRANSFER PAR1 .
Bit 11 JPFRIL The I/0 has been aborted because of a powerfail.
Word 09 P2 (LODR IF SEGNENT TRANSFER PAR2
Bit 12 .CURREQ Request is device's current request.
Mord 101///7/1/111111141117111/1]\ QURLIFIER | STATUS | STAT
Bit 13 .DISABLED Request is disabled.
Word 11|FREE| PCB HUMBER PCEN
Bit 14 .UR Request in local DRG.
Word 12 INDEX OF PREV REQUEST IN QUEUE PREVREQP
Bit 15 L INLOCAL Buffer DST is in process locality.
Word 13 INDEX OF NEXT REQUEST IN QUEUE NENTREQP
Word 2 - QLDEV.QLDEVN ~ Logical Device Number
Word 14 Word 3 - QNISC - Device dependent.
dord 15 - SEGIDENTIFIER (IF SEG YRANSFER) - | SEGIDENT
o
HDSTN - If SYSBUFRs is clear then this is the DST number of the target
Nord 16|DISPLACEMENT OF READ OR URITE FROM SEG BASE(MN)|SEGDISP daIa segrient, I: bit O is set then buffer address is 2 DB offset
value instead of se

Note: Upon return to Free list, word (W1) becomes index of next EE

frap sntry.

6.01.00
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NOURIT IO and HOBUF

Ho!
QRDDR - Offset in data segnent or sys buff table o

word 6

gnnt relative offeet (inplemented For

target data buffer.

QFUNC.FUNC - Function code and qualifiers as specified by driver,

6.01.00
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/0 I/0
10Q Tabl ou
QKFERCNT-On initiation specifies the word count if positive or byte
count if negative. Rt conpletion of the request this location
contains the actual transmission count in the same units as the |  |eereeeemmceecceccccooooo
call. Certain control requests return data through this 0 TOTAL #
location.
Word 8 1
QPAR1 - Parameter one, defined by driver [ feeeesmemmmomomemeooeee
Hord 9 2 PRINARY #
QPAR2 - Parameter tuo, defined by driver . |emmmeemeseesessameooes
QNISC - Niscellaneous request dependent storage available to driver. 3 INPEDED PROCESS PCB
e T S [ B
QSTRT.PCBN - PCB Number of process uhich nade this request. Zero if e et HERD INDER THERD
not associated with any process and I0Q is to be returned | -
by the systen. 5 TAIL INDEX TTRIL
.QUALIFIER - A code uhich further defies or qualifies the
general status. Defined by driver. 6 MAXINUN OF IN USE TUSE
.STATUS - General Status. Indicates current and result stateof | | | _ [|=====-mommommmommooooee
the request according to the folloming codes. 7 CURREHT IN USE
0 - not started or awaiting completion. =~ | |} |emeemmmmeememeeeeeeooeen
1 - successful completion. 10 OVERFLOWS TOVRFL
2 - end of file detected. | |eeeeeeeseccsecsocoooooee
3 - unusual condition. 11
4 - irrecoverable error. TOTAL REQUESTS TRQSTS
12
NOTE: See I/0 System Status Returns.
13
Word 11 - bit 0=1 Q elenent is on free list. mmmmmmeesececacaasameee
-=>
INEX OF S  [-—--
ENTRY 1
_____ I PR, B
0
ENTRY 2
——]-> i
- INDEX OF 1
6.01.00 6.01.00
13- 57 13-
1/0 I/0
104 (Cont. 1/0 Queue Elenent {10Q)
¢ 12345678910 12 14 15
Ll B S (o Kl e K K el e vl el el e el g
ENTRY 3 REQUEST DEPENDENT FLAGS
< QFLAG
1 10Q POINTER QLINK
------------------------ 2! QLDEVN QLDEV
Indeterninate
------------------------ 3 NISCELLRHEOUS Qnisc
4(s | DATA SEGMENT DST KUMBER QDSTN S{Hord 4(0:1)
ENTRY 4 Stackflag If set
(IN USE) QADOR is 0B rel.
5 ADDRESS GADDR
€= 6 UNIT # | FUNCTION QFUNC
INDEX OF 2 ? COUNT/SLOG/CONTROL RETURNS QuBcT
8 Pt QPAR1
ENTRY § 39 P2 QPARZ
WI/128111111111111211717] QUALIFIER | STRTUS | @STAT
11]FR] PCBN QPCBN

6.01.00
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QFLRG - Request dependent flags

Bit 0 .RBORT

Request has been aborted externally.

Special handling is to be applied to this

request. For disc, indicates a menory

Bit 1 .SPECIAL

nanagenent request.
Bit 2 .DIRG Diagnostic request (not used).
Bit 3 . SBUF

Bit 4 . IOUAKE
Bit 5 .BLOCKED

Bit 6 .CONPLETED

Systen Buffer. Target is a systen buffer

whose index is relative to the start of

the SBUF table.

request is conpleted.

6.01.00
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Hake caller on completion of request.

Blocked I/0. Caller is waited in ATTRCHIO until

Request has been conpleted and caller woken if
he had specified.




10 Queve Elament (Cont.)

Bit 7 .DRTRFRZN Data segnent has been made present and {e
frozen.

Bit ¢ IRHERRORD AT error on data segmant nake present.

Bit 9 PREQ This reguest has been started but uas preenpted
by a MRA request.

Bit 10 .SFAIL Start SI0 failure in GIP,

Bit 11 PFAIL The 1/0 has been aborted because of a powerfail.
Bits12-13 ,PREEMPT Presnptive type code: 1-soft, 2-hard.
Bit 15  ,NSGDONE R nessage request reply has completed.

QLINK ~ Table relative index of next I0Q element. Points to first
word of element.

QLDEV - Logical Device Number

QNISC - Device dependent.

QO3TN - If SYSBUFRe is clear then this is the DST nunber of the target
data segnent. If bit O is set then buffer address is a DB offset
value instead of segrent relative offset (implemented for
HOWRIT I0 and NOBUFF).

GADDR - Offset in data segnent or sys buff table to target data buffer.

GFUNC.FUNC - Function code and qualifiers as specified by driver.

QNBCT - 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
call. Certain control requests return data through this
location.

QPARY - Paraneter one, defined by driver

QPRRZ - Parameter tuo, defined by driver

GUISC - NMiscellaneous request dependent storage available to driver.

QPCBN - PCB Number of process which nade this request. Zero if
not associated with any process and I0Q is to be returned
by the systen,

.QUALIFIER - R code which further defies or qualifies the
general status. Defined by driver,
.STATUS - General Status, Indicates current and result state of
the requast according to the following codes.
0 - not started or auaiting complation.
1 - successful completion,
2 - end of file detected.
3 - unusual condition.
4 - irrecoverable error.

Mord 11 bit 0- Gueue element is on free list.

1/0
1/0 Svstan Statys Retyrne
STATUS &
0 - PENDING
1 = WRITING FOR CONPLETION 10
2 - DOING ERROR RECOVERY )
3 - NOT RERDY WAIT )
4 - NO URITE RING WAIT 40
5 - NEW PAPER TAPE WRIT 50
1 - SUCCESSFUL
0 - NORMAL 1
1 - RERD TERNINATED WITH SPECIAL CHARACTER 11
2 - TRPE RETRY FOR SUCCESS REQUIRED 21
3 - LOW TAPE OR END OF TAPE RFTER WRITE 3
2 - END OF FILE
1 - PHYSICAL END OF FILE 12
2 - DATR 22
3 - END OF DATA k4
4 - HELLD 22
5 - BYE 52
- 308 62
7 - END OF J08 ]
3 - UNUSURL CONDITION
1 - TERNINAL PRRITY ERROR 13
2 - TERMINAL RERD TINED OUT 2
3 - 1/0 RBORTED EXTERNALLY 3
4 - DATA LOST 43
5 - DATA SET NOT READY OR DISCONNECT 53
OR UNIT NOT ON LINE
6 - ABORTED BECAUSE OF POMER FRIL 6
7 - BOT AND BSR, BSF REQUEST 73
10 - TAPE RUNAWRY 103
11 - EQT AND MRITE REQUEST 113
12 - NO WRITE RING RFTER REQUEST TO OPERATOR 123
13 - END OF TAPE (PAPER TAPE LOM) 133
14 - PLOTTER LINIT SWITCH REACHED 143
15 - EMRBLE SUBSYSTEM BRERK AMD NO CONTROL Y PIN 153
16 - RERD TINE RETURNED OVERFLOW 163
17 - BRERK STOPPED RERD 173
20 ~ WRITE AND NO CARD IN WAIT STRTION 203

21 - DEVICE POMERED ON - OPERATING ENVIRONMENT LOST 2173

27 - VFC HAS BEEN RESET 3
6.01.00 6.01.00
13- 61 13- 62
/0 /0
n ug Return n nt_for 7976R N,

4 - IRRECOVERABLE ERROR

0 ~ INVALID REQUEST

1 - TRANSHISSION ERROR

2 - I/0 TINE OUT

3 - TINIRG ERROR

4 - SI0 FRILURE

5 - UNIT FRILURE

€ - IWALID DISC ADORESS
7 - TAPE PARLTY ERROR

11 - PAPER TAPE TAPE ERROR
12 - SYSTEM ERROR

13 - INVALID SBUF INDEX
14 - CHANNEL FAILURE, TINEOUT OR NO RESPONSE FROM 144

ERINDTRERZ A

CONTROLLER
15 - UKINITIALIZED MEDIR (LINUS) 154
16 - NO SPARE BLOCKS AVAILABLE 164

17 - DELETED RECORD DETECTED ON IBM FLOPPY DISC 174
20 - LABELED DEVICE UNRVRILABLE AFTER REELSWITCH 204
21 - PARITY ERROR DETECTED ON PHI COMMAND (EPOC) 214

§ - ERROR IN DATA CONTROL INFORMATION

0 - INVALID ITEM NUMBER s
1 - INVALID RCCESS FOR ITEM 15
2 - FAILURE IN FOPEN OR FREAD 2%
3 - PARITY CHANGE IN 8 8IT MODE 3
4 - INVALID INFO. FILE FORMAT 45
§ - CHECKSUM ERROR IN INFO FILE 55
6 - PASSED VALUE LESS THAN MIN. 65
7 - PRSSED VRLUE GREATER THAN MAX, 75
10 - PASSED VALUE IS UNSUPPORTED 105
11 - COUNT LESS THAN REQUIRED TO 115
RETURN ALL INFO.
12 - COUNT GRERTER THAN RVRILABLE 125
T0 STORE INFO.
13 - F:SSED VALUES NOT IN ASCENDING 135
DER

14 - PRASSED CHARRCTER HRS OTHER 145
DEFINED FUNCTION

HL0G

VALID ACCESS
FS ERROR NUMBER

HIN.VALUE ALLOWED
MAY.VALUE ALLONED

NIN.SPRCE NEEDED
NAX. SPRCE AVAIL
OFFSET OF ELEMENT
OTHER FUNCTION

G.01.00
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01 2 345 6 7 8 9101112131416 NNENONIC

oi Request dependent ﬂ;gl‘(nc balow) | OFLAG

1] SYSDB relative pointer to next I0Q elewent. |  QLINK
| Points to first word of element. |

2| logical device nunber | Qipev
3) R| Bl F| G|BO] TOUT| FSCNTR | BSCNTR | RTCNTR |  QHISC

4{ Sl If QFLAG.(3:1) is clear then this is the | QDSTN

DST nunber of the target data segrent, If |
[ 1S is set, QGADDR is DB relative, |

§| Offset in the data segnent or systen buffer |  GRDDR
| table to the target data buffer. |

6| | Function code for |  QFUNC
I | this request. (See !

| next section.)

?| On initiation, specifies the word count (0) |  QuBCT
| or byte count (<0). At conpletion of the |
| request this location contains the actual |
| transnission count in the same units (bytes |
| or uords) as in the request. |

%10| Paraneter 1. Used only for reads, Contains |  QPRRY
| the EOF specification in bits (13:3). |

X11| Paraneter 2. Used only for writes. If bit | GPARZ
| {13:1) is set, writing past €07 is allowed. |

XRUDHINNINIIN QUALIFIER | STRTUS | QSTAY
113= PCB NUMBER

QFLAG - Request dependent flags

Bit 0 RBORT - Rbort this request and retum an error indication to the
caller,

Bit 1 SPECIAL - Rpply 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,

Bir A TOUAKE - 'ate caller or completion of request.

Bit 5 BLOCKED - Blocked 1/0. The caller is waited in RTTACHIO

6.01.00
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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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2608 Line Printer 1/0 Queue Elenent (HP-IB Systems})

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] Paraneter 2. Space Node Flags. (See next | QPRR2

section for details.) ]
XU QUALIFTER ISTRTUS! QSTAT
} GPCBN

113: PC8 NUMBER

QFLAG - Request dependent flags
Bit 0 RBORT - fibort this request and return an error indication
to the caller.
Bit 1 SPECIRL - 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 JOURKE - Uake caller on completion of request.
-Bit 5 BLOCKED - Blocked I/0. The caller is maited in ATTACHIO
until the request is completed. Inplies IOWRKE,
Bit 6 COMPLETED - The request has been completed and the caller
auakened if he had requested (with IOMRKE).

1/0

Bit ? DATAFRIN - Set ;‘ the nenory management routines (MAR) when &
NAKEPRESENT request is successfully completed and
indicates the data segnant is frozen in nenory.

Bit & MANERRORD - An error has occurred while NAN was trying to
nake the target data segnent present ind freeze

it in newory.

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 SI0
instruction failed uhen the request was selected
for execution.

Bit 11 PFRIL - The request uas aborted because of a systen pouer

failure,

QNISC - Driver request dependent flags and counters.

PRE’T0'POST - Pre to post spacing change flag.
PEJECT - Last operation uas a page eject.
MASTERCLR ~ Master clear done to clear pouerfail bit in status.
Naster 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

QSTRT - PCB number and request completion status.

PCBN - The Process Control Block (PCB) nunber of the process
which nade this request. If zero, the request is not
associated with any process and the IOQ element is to
be raturned by the systen when the request has completed.

STATUS =~ General status indicating the final state of the request.
The follouing codes are used:

0 - Not started or auaiting completion.

1 - Succeasful conpletion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition datected.
4 - Irrecoverable error has occurred.

QALIFIER - R code which further defines or qualifies the general

status. (See the section Driver Return Status Codes.)

6.01.00 6.01,00
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/0 1/0
2608 Line Printer Request Codes 190 & 2631 Line Printer 4o- "

Paraneters

P1 - Vertical Format Specification
1 - use 15t data char as fornat spec

Operation Function
WRITE 1

%53 - "+", print and suppress spacing
155 - "-*, print and triple space
X80 - “0*, print and double space
261 - "1", print and top of farx

X200-X277, print and space N-X200 lines
%300-X377, print with channel N-2277

ALl others, print and single space.

P2 - Space NMode 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 stepover (66 lines/page)
if clear, single and double space
uith stepover (€0 linas/page)

FILE OPEN 2
FILE CLOSE 3
DEVICE CLOSE 4
READ STATUS  X17

Page eject if not at top of form
Page eject if not at top of forn
Page eject if not at top of forn

Read 1/0 status
Count - buffer must be at least 2 bytes

Load VFC RAA
Count - forn length in words
{0 loads RAM Form internal ROM)
P1 - 6 for 6 LPI or 8 for 8 LPI
any other value defaults to 6 LPI

VFC SET 2100

THB SET 10t Sets logical column definition

P1 - 0 to 15, any other value defaults to 15

6.01.00
13-

0123456 7 8 9101112131415 NNENONIC

ol Request dependent flags (sae below) | OFLAG
| Peinte to Firet wond'of alement. S| A
H] Logical device nurbar | qpev
3|PP|PEIPF| TOUTCNTR| | WAITCODE |  QMISC

4| S| If QFLRG.(3:1) is clear then this is the | QDSTA
| | DST mumber of the target data segrent. If |
| | S is set, QAODR is DB relative. |

S| Offset in the data segment or system buffer | QRDDR
| table to the target data buffer. |

[ | Function code for |  QFUNC

| this request. (See |

| next section. )

7| On initiation, specifies the word count (30} |
| or byte count (<0). At completion of the |
| request this location contains the actual |
g transnission count in the sane units (bytes I

auecy

or uords) as in the request.

%10} Parameter 1. Vertical Format specification. | QPAR1
[ (See next section for detail.) |

%11| Paraneter 2, Space Node Flags. (See next |  QPAR2
| section for details.) |

X12U/7411101111041104071]) QUALIFIER | STATUS | QSTAT
113} PCB NUMBER | GPCON

QFLAG - Request dependent flags
Bit 0 RBORT - Rbort this request and return an error indication
to the caller.

Bit 1 SPECIAL - Rpply 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,

Bit 4 IOWRKE - Make caller o0 completion of request.

Bit 5 BLOCKED - Blocked I/0. The caller is waited in RTTACHIO

6.01.00
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1/0 I/0
until the request is conpleted. Inplies IOWAKE. Format for 26198
Bit 6 CONWPLETED - The request has been completed and the caller
kened if he had req d (uith JOWRKE). 01234 12 15
Bit 7 ORTAFRZN - Set by the memory management routines (MANM)} when a [PPIPEIPF|TOIBFI | MAITCODE |
MAKEPRESENT request is successfully conpleted and
indicates the data segnent is frozen in memory.
Bit 8 MAMERRORD - An error has occurred while MAM uas trying to TouT - Channel tined out flag
nake the target data segrent present and freeze BUF’FILL - Buffer fill operation in progress
it in nemory.
8it 9 PREQ - (Net used) QSTAT - PCB nunber and request completion status.
Bit 10 SFAIL - Delayed failure of SI0 instruction. If a call to
STARTIO resulted in the reguest being added to PCBN - The Process Control Block (PCB) number of the process
the channel queue, this bit indicates that the SIC which nade this request. If zeroc, the request ie net
instruction failed when the request uas selected associated with any process and the I0Q element is to
for execution. be returned by the systen uhen the request has completed.
Bit 11 PFAIL - The request uas aborted because of a systen pouer STATUS - General status indicating the final state of the reguest.
failure. The following codes are used:
0 - Not started or awaiting completion.
1 - Successful conpletion.
GNISC - Driver request dependent flags and counters for 2631. 2 - End-of-file detected.
3 - Unusual, but recoverable, condition detected.
PRE’TQ’POST - Pre to post spacing change flag. 4 - Trrecoverable 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.)
POMERFAIL - Pouer fail flag indicates power fail occurred.
WAITCODE - Indicates type of uait:
0 - neu request
1 - conpletion wait
2 - not ready Wait
6.01.00 6.01.00
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I/0 1/0
2613 Line Printer Request Codes 2631 Line Printer Request Codes (HP-IB)
Operation Function Paraneters
Operation Function Paraneters
WRITE 1 P1 - Vertical Fornat Specification
HRITE 1 P1 - Vertical Fornat Specification 1 - Use 1st data char as format
1 - Use 1st data char as fornat specification.
specification.
253 - "+", print and suppress spacing
%53 - “#", print and suppress spacing %55 - =", 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
X61 - “1", print and top of forn
2200~%277, print and space R-X200 lines
X200-X277, print and space N-X200 lines X300-X307, print uith channel R-2277
X300-%312, print uith channel W-X277
X320 - Fill Line Printer Buffer Only
%320 - Fill Line Printer Buffer Only
R1l others, print and single space.
Rll 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
if 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 form
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 forn

DEVICE CLOSE 4 Page eject if not at top of form

READ STATUS  X17 Read I/0 status
Count - buffer size

*IDENTIFY 210 Return ID value in Bank & Buffaddr

XSELF TEST:
INITIRTE 2111 Subtest nunber to execute in Bank and Buffaddr
(subtest nunber ranges fron 0 to 7)

STRTUS 2112 Subtest result returned in Bank & Buffaddr

*{ JOPBACK TEST:
WRT DATR X113
RERD DRTR X114

Data to LP in Bank & Buffaddr {PING]
Data fron LP read into Bank & Buffaddr [PONG]
Count - Buffer Size (256 bytes nax)

6.01.00
13- 75

DEVICE CLOSE 4 Page eject if not at top of forms

READ STATUS  X17 Read I/0 status

Count - 1 byte nininum required

VFC SET X100 LOADS VFC RAN
Pt - 1 -1 LPI (lines per inch)
2-21P1
3-31LP1
4 -4 (PI
5-5LPI
6-6LPI
8 -8 LPI
12 - 12 LPI

Any other value defaults to 6 LPI.
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I/0
120 Queye Elenant For HP-IB Card Reader
O 1 2 3 45 6 7 8 91011121314 15  MNENONIC
ol Requast dependant flags (sne balow) | QFLRG
1] SYSDB relative pointer to next I00 elemant. |  QGLINK
| Points to first word of elenant, |
2| Logical davice nunber | oLbEv
3 Runiliary buffer flag. | onIsc

4| S| If QFLAG.(3:1) is clear then this is the QSN
| DST nunber of

the target dats segnent, If
| § is set, GADDR is 0B relative,

5| Offeet in the date segnent or systen buffer I QROOR
| table to the target dats buffer. |

6 | Function code for | QFUNC
| this request. (See |
| next section.) |

quecT

or byte count (<0). Rt conpletion of the
request this location contains the actual
transnission count in the sane units (bytes

|

|

|

7: On initiation, specifies the word count (X0)

I
| or words) as in the request.

X10| Paraneter 1. Contains the EOF specification | QPARY

X11| Paraneter 2, Contains the data mode | QPAR2
| specification in bits (11:2), (See below card |
| reader request codes for detail infornation) |

!12!///////l//////////////ll QUALIFIER | STRTUS |  QSTAT

X13| PCB NUMBER = QPCBN

QFLAG - Request dependant flags

Bit 0 RBORT - Rbort this request and return an arror {ndication
to the caller.

Bit 1 SPECIAL - Rpply special handling to this raquest. (Not used)

0IRG = This le a request from the dlagnostic subsysten,

Bit 3 SYSBUFF - Target is an index relative to the S8UF Table of
the data buffer,

Bit 4 IOMRKE - Wake caller on conpletion of request.

Bit 5 BLOCKED - Blocked I/0, The caller is waited in RTTRCHIO
until the request is completed. Impliss IOWRKE.

1/0

Bit 6 COMPLETED - The request has been completed and the caller
audkened if he had requested (uith IOUAKE).

Bit 7 DRTAFRZN = Set b‘ the nenory managenent routines (MAN) when 2
MRKEPRESENT request is succesefully completed and
indicates the data segnent is frozen in nmenory.

Bit & MAMERRORD - An error has occurred mhile MAM was trying to
nake the target data segrent present and freeze
it in nerory,

Bit § PREQ - (Not used)

Bit 10 SFRIL = Delayed failure of SIO instruction. If a call to
STARTIO resulted in the request being added to
the channel queue, this bit indicates that the SI0
instruction failed when the reguest uas selected
for execution,

Bit 11 PFRIL - ;:lnqmn was aborted because of a systen pouer

ure.

QNISC - Auxiliary buffer flag used to indicated a read into the
driver’s buffer and not the user's buffer.

OSTAT - PCB number and request completion status.

PCEN - The Process Control Block (PCB) nunber of the process
which nade thie request. If zero, the request is not
associated with any process and the 100 element is to
be returned by the systen when the request has completed.

STRTUS - General status indicating the final state of the request.
The following codes are used:

O - Not started or suaiting completion.

1 - Successful conpletion.

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 6.01.00
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/0 I/0
€S %0 Disc Request Queue Elenent (10Q) Bit 0 RBORT - Requast has baen aborted axternally.
Bit 1 MMREQ - Request is for a segrant transfer.
Bit 2 DIRG - This is 2 request fron the disgnostic subsysten,
0123456 7 8 9101112131415  NNENONIC Bit 3 SBUF - T;rg;: hba:'imn relative to the SBUF Table of
the data buffar,
ol Request dependent flags (see belou) | QFLRG Bit 4 IOWAKE - Wake caller on completion of request.
Bit 5 BLOCKED - Blocked I/0. The caller is waited in RTVACHIO
11 Request urgency class | QURGLLASS until the request is completed. Implies IOWRKE,
Bit 6 COMPLETED - The request has been completed and the caller
2| Logical device nunber | QuEv auakened if he had requested (nith IOWRKE).
+ + Bit 7 DRTAFRIN - Data segnent has been present and is frozen.
3| CHANF |RS|OP | I | SR|RTRAN| LF | SP| | URITCODE |  QnISC Bit & MAMERRORD - An error has occurred uhile MAN was trying to
nake the target data segment present and freeze

4I S| DST (If procass disc 1/0) | QDSCTN

|
| DST  (If segrent transfer) {SsStack] |
§| Offset in the data seg (If process disc I/0) | QRDDR

| Address in Bank (If segnent transfer) |

6| Unit # | Function code for | GFUNC
| | this request. |

7] On initiation, epecifies the word count (X0) |  QuscT
| or byte count (<0). At completion of the |
| request this location contains the actual |
| tronsnission count in the same units (bytes i

| or uords) as in the request.

X 8| P1 - Paranater 1 (Usually High Order of |
| Current Logical Disc Rddress [CLDA1}) I

X 8] P2 - Paraneter 2 (Usually Low Order of | QPAR2
| Current logical Disc Rddress [CLDR2)) |

XIO1///111111H11111111141 | QUALIFIER | STATUS |  QSTAT
bR ] [

QPRRY

212| Syshase relative indx of previous reg in queue| QPREVREQP

X13| Sysbase relative indx of next req in queve | QNEXTREQP

4] | SEGIDENT
+= Segidentifier (If seg transfer) --¢
x15) |

X16[DISPLACENENT OF READ OR WRITE FROM SEG BRSE(MM)| QSEGDISP
+

fomenn T T T TH R

UFLAG ~ Recuest dependent flags

6.01.00
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it in nenory.
Bit 9 PREQUEUED - Request is queued into disc’s request queue
Bit 10 SFRIL - Delayed failure of SI0 instruction. If a call
to STARTIO resulted in the request being added
to the channel queue, thie bit indicates that
the SI0 instruction failed when the request was
selected for execution.

Bit 11 PFAIL - The request uas aborted because of 2 systen
r failure.
8it 12 CURREQ - Request is device's current request.

Bit 13 DISABLED - Request is disabled.
Bit 14 DISATMPT - Attempt to disable this request.
Bit 15 NSGOONE - A message request reply has completed.

QLDEV.QLDEVN - Logical Device Humber
QMISC - Driver request dependent flags and countars.

CHAN'ERR'FLG  ~ Channel error retry flag.
RSTRT'FRIL'FLG - Request status failed flag.
OPER'REQ’FLG - Operator requested release flag.
IN'FAULT'FLG - Internal naintenance fault flag.
STRT'RTRY’FLG -~ Status error single retry flag.
RTRANS'FLG - Retransnit required flag.
LOAD'FLG - Media load flag.

SYS'PFAIL'FLG - System pawerfail flag.

WRITCODE - Indicates type of wait:

0 - new request

1 - conpletion wait

2 - not ready uait

3 - release/release deny wait
4 - 100 defer wait

§ - DSCT read wait

§ - DSCT write uait

7 - synchronization wait

GDSTN - If systes buffer is clear then this ie the DST
Rilwnar né The Tamgat AatH ceguent TF Rt D e

set then buffer address is a DB offset value

.01.00
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instead of segrent relative offset (inplerented
for WOUAIT 170 and NOBUFF).

QRADDR - Offset in data segnent or system buffer table to
target data buffer.

QFUNC - Function code and qualifiers as specified by
driver.

QSTRT - PCB number and request completion status.

PCBN - The Process Control Block (PCB) nunber of the process
uhich nade this request. If zero, the request is not
associated with any process and the I0G element is to
be returned by the systen uhen the request has completed.

STATUS - General status indicating the final state of the request.

0 - Not started or auaiting completion.

1 - Successful conpletion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALTFIER - A code which further defines or qualifies the general
status. (See the section Driver Return Status Codes.)

6.01.00
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I/0

1/0

Integrated Cartri Tape Request

0t 234656 7 8 9101112131415 MNENONIC

0| Request dependent flags (see below) | QFLAG
1] Request urgency class | QURGCLRSS
2| Logical device nuwber | Qev
3|CHANF |[RSJOP|IN] REIRY [LF|SP| | WAITCODE |  QMISC
4} 8§ DST (If process disc I/0} | QDSCTR

|
{ DST  (If segrent transfer) [S=Stack] |

5| Offset in the data seg (If process disc I/0) I QRDOR

| Rddress in Bank (If segnent transfer) |

G{ Unit # | Function code for I QFUNC

| this request.

7| On initiation, specifies the word count (>0) |
| or byte count {<0). At conpletion of the |
| request this location contains the actual |
| transmission count in the same units (bytes |
| or uords) as in the request. |

210} P1 - Parameter 1 {Usually High Order of {  QPAR?
| Current Logical Disc Rddress [CiDR1]) |

%11} P2 - Paraneter 2 (Usually Low Order of | aPAR2
| Current Logical Disc Rddress [CLDA2]) |

k| PCBR | QUALIFIER | STATUS | QSTAT

%13] Sysbase relative indx of previous req in queue| GPREVREQP

%14| Sysbase relative indx of next req in queue | QNEXTREQP

x15] Segidentifier (If segment transfer | QSEGIDENT

%16] Displacenent of read or urt fron seg base (MM){ QSEGDISP

N |
g
BT T T
Y |

7

=

QFLAG - Request dependent flags

G.01.00
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Bit 0 RBORT - Request has been aborted externally.

Bit 1 MHREQ - Request is for a segnent transfer.

Bit 2 DIRG - This is a request fron the diagnostic subsysten.

Bit 3 SBUF - Target is an index relative to the 3BUF Tablie of
the data buffer.

Bit 4 IOMAKE - Make caller on conpletion of request.

Bit 5 BLOCKED - Blocked I/G. The caller is waited in RTTACHIG
until the request is completed. Implies IOWAKE.

8it 6 COMPLETED - The request has been conpleted and the caller
auakened if he had requested (with JOMAKE).

Bit 7 DATAFRIN - Data segnent has been present and is frozen.

Bit 8 MAMERRORD - An error has occurred uhile NAN uas trying to
nake the target data segnent present and freeze

it in nenory
Bit 9 PREQUEUED - Request is queued into disc’s request queue
Bit 10 SFRIL - Delayed failure of SI0 instruction. If a call

to STRRTIO resulted in the request being added
to the channel queue, this bit indicates that
the SI0 instruction failed when the request was
selected for execution.

Bit 11 PFRIL - The request uas aborted because of a systen
pouwer 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 Number
QNISC - 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.
IFAULT’FLG - Internal naintenance fault flag.
RETRY’ COUNT - Retry count area.

LOAD’FLG - Media load flag.

SYS’PFAIL’FLG - Systen powerfail flag.

HAITCODE - Indicates type of uait:

0 - neu request

1 - conpletion uait

2 - not ready uait

3 - release/release deny wait
4 - 10Q defer uait

5 - DSCT read wait

6 - DSCT write wait

7 - synchronization wait

QDSTK - If systen buffer is clear then this is the DST
nunber of the target data segment. If bit 0 is
set then buffer address is a DB offset value

6.01.00
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I/0

I/0

instead of segnent relative offset (implenented
for NOWRIT I/0 and NOBUFF).

QADDR - Offset in data segrent or systen buffer table to
target data buffer.

QFUNC - Function code and qualifiers as specified by
driver.

QSTAT - PCB nunber and request completion status.

PCBN - The Process Control Block (PCB) nunber of the process
which 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.

STATUS - General status indicating the final state of the request.

0 - Not started or auaiting completion.

1 - Successful conpletion.

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.)
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SRUE Table Lavout Iable Kignent 8liccation (SMUF)
The allocation of the elerents in the I00 terwinal buffer (TBUF) and
TOTAL # systen buffer (SBUF) tables is of concern to the 1/0 systen.
ENTRY SIZE TSI2E
FREE LIST OF TRABLE 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 uord 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
meen READ INDEX THERD 100 alamants.
e TRIL INDEX TTRIL Each vord has an 11-uord header beginning at the base of the table . The
first eix uorde of the header are for managing the table and the second
PRXINUN OF IN USE TusE five are for monitoring table activity,
CURRENT IN USE The entries follou the header at word eleven,
OVERFLOIS TOVRFL
prey ELEMENT ALLODRTION
REQUESTS TROSTS Elerents are obtained fron the beginning of the free list, pointed to
o by the head and returned to the end of the free list pointed by the tail.
Whan the free list is anpty, the head index is zero and the tail index
-3 is set to point at the head index.
| ENTRY 1
| The tables are divided into two areas: a primary and a secondary area,
| Host requests are obtained fron the primary area. The secondary ares is
| 4 used only for critical requirerents when the primary area 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
g I use is not restricted to dynamic situations.
- INDEX OF 1 | One of three responses nust be spacified to the routines which allocate
= elenents Fron the I/0 systen tables,
=—en)
ENTRY 3 i 1. Inpede caller if prinary i empty,
2, Get from primary area only.
INOEK OF 2 - i
3. Get fron secondary ares if primary ares is awpty.
ENTRY 4 C==
(IN USE ) I
INDEX OF 4 -
(revnueen
ENTRY §
3-1-5-4-2 G.01,00
6.01.00 13- 86
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Isble Elsnent Bllocation (Cont,) IES Global
Request types 2 and 3 return an indication to the caller if the request a -
could not be satisfied. The Follouing table specifies the types of calls |eeememmmamncccneana
for element allocation and the action if an slenent is not activated. 62, .
5. RESERVED .
BUFFER USER CALL TYPE FINMALRCTION 1 [esseeeemccccace.- .-
49| CRNOPIN
S8F's L [emeeaee m=nesenaan=e
48| LAST WEIGHT
File systen Inpede -
Ptape Inpede -e- 47
Bad track Prinary Forget request % PAUSETINE
wes L |emesememeecceneenaa
45| LISTSTATE
ATTACHIO (not inpedable) Prinary Return I0QX-0 | escemmmmcconae.
RTTRCHIO (inpedable) Inpede - 44| CUREFILTER
SI00N (nenory g ) $ y Sudden death | |eceececeecmceaeeeoe.
TONESSAGE Secondary 1/0 error 43| CURDFILTER
HEADER DEFINITION 42| cuTNUM
Prinary = Hunber of elenents in the prinary arsa. 41| CUTDENON
Total = Total nunber of alenents in the table. meecemacmcmnnecere.
$ize - $ize in words of each elsnent. 40| CURCFILTER
Inpeded PCBE - If not zero than contains the PCB number of the
firet process waiting for an elenent in this table. 39] MAXCFILTER
Head index = Index of first free element. | feccecemmcccmenmaae.
Tail index = Index of last free elenent. 38| WINCFILTER
In use = Current nunber not in free list, | eeececcmneeeene
Overflous « Number of requests made for an element. 37| ESCHEDBASE
Total requests - Total number of elements requested. | eeccmmeemcmeccnonnan
36/ DSCHEDBRSE
35| CSCHEDBASE
34| WORSTEPRI
33| MORSTOPRI
32| MORSTCPRI
31| NISC, BOUMDS FLAGS
30| SYSTEM MEM BOUND
29| XDS UPPER BOUND
28| DL INITIAL
G.01.00 6.01.00
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27
26| XDS SEEHENT-QRNK Series 64 only
25| XDS SEGMENWT BRSE Series 64 only

24| DS SEGMENT LINIT Series 64 only

23| PRIV BHDS STAT W Series 64 only

19
6 S PSEN, PSDB counter
16 SDST process’ stack DST#
s ;§;i ........ pseudo-interrupt status
7 SEBBE -------- pseudo-interrupt address
w ;I‘RAEE-;GE- ----- flag set non-zero on IXIT auay from ICS
2l ;;;lﬂ ........ PTR to pouerfail PCB
wo 3 El-l; -------- absolute JCUT address
10 P ) pointer to executing process PCB
i ;ng -------- absolute stack address
sl 2 .......... stack DB relative Z
A E[ --------- stack 08 relative DL
o g ---------- stack DB relative §
5 SBRNK stack bank

6.01.00
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absolute stack DB

===

|> DISPATCH stack marker

|
/
\

> FOR DISPRTCH

P=PSEUDO-DISRBLEG AND DISP IWSTRUCTION EXECUTED.
D=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

DL~ stack DB relative DL

z - stack DB relative Z

PCBK - absolute stack address

¥ - ch table relative pointer to word O of the running process’

The above cells are to be initialized for the PROGENITOR.

CPCB - absolute 4, is an absolute version of XP. 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.

PRODR - PB relative address for the procedure PSEUDOIRT.

PSTA -~ status value for PSEUDOINT, Z140000+CSTH.

DISAP - PSDB counter, initially 0.

INITIAL sets the above as described.

1/0
€S 80 Disc Interrupt Linkage Table (ILT

There is one ILT for each device controller configured on the systen. R con-
troller nay support more than one unit, houever the 3’30 disc driver will
only concern itself uith the single unit controller.

01 23456 78 9101112131415 IRENONIC

] Channel i ICPvRO
1| Progran | IcPvR1
2| Variable | ICPVR2
3| Area (ICPVA) | ICPva3
4 DNA Rbort | ICPvR4
5| Rddress | ICPVRS
] 0 | ISRQL

71y CHANQUE i | CHAN | DEV | ICNTRL

X10| SYSDB relative poin;er to channel progran areal ISIOP

Z11| SYSDB relative pointer to idle status area | ISTAP

%12| 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] |

%13] SYSDB relative DIT pointer of the device | ICcOP
| currently using the channel to perforn a |
| data operation.

%14 SIOPSIZE i CQUEN | IQUEVE
%15{RUIUP|IG] | HCUNIT | IFLAG
%16) SYSDB relative DIT pointer for unit ¢ 1 IDITPO

17| 20 bytes status area for idle channel progran |  ISTAT

€530 Discs |
Channel .
| Progran |

ICPYAO - Channel Progran Variable fArea

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.

ICPVR4 -~ DHR abort address

If a DMR abort occurs, the absolute address where the abort occurred is
stored in this area.

ICHTRL - Contains controller information

mn -If this bit is set, the controller is sharing a software channel
resource in order to linit bandwidth.

CHANQUE -The softuare channel resource nunmber.
CHAN -Channel nurber (fcur most significant bits of DRTN).
DEV -Device nunber (three least significant bits of DRTR).
IQUEUE - The channel progran contains:
SIOPSIZE - (nunber of words + 1)/2 in the channel progran area.

CQUEN - or a nulti-unit controller this field contains the
sof tuare controller resource nunber.

IFLRG - Controller and Channel Program state flags

RUNWRIT - An Idle Channel Progran should be started when there are no active
requests to process.

WAITPROG - 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 progranm uas not in a uait statement. Therefore ignore
the interrupt generated by

HCUNIT  the channel code when this program 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
CHAPTER 14 SPOOLING

Input Device Directory/Output Device Directo
IDD/ODD (Conrion attributes referred to as XDD)
IDD: DST = 45 (= %55) 0DD: DST = 46 (= %56)
SIR= 3 SIR = 4

Overvieu of Table Structure

0| Entry O (8 uords} |

| Head entries (4 words each) |

|
i Subentries (¥40 words each) |

6.01.00
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Spooling
Entry O (Overall Table Definitions)

01234658678 9101112131415
R e Lo B B e B B e R e R ot et Bl B
0l Naxinun size i Current size [0 (sectors)

1] Head entry size =4 | Subentry size = 240 |1 ( words )

2| Subentry area pointer (segnent relative) |2
3|pD| Next avail device file ID (DFID}) 13
SUHITIHITHIITTH]]] Fence |4
SULIIITITHIIIEI 1181411114111 11111714018
6I/////I////////1///lI///ll////////I///////III'//IIG
I TN 7

DD: ==» This is the IDD,

==> This is the 0DD.

-0

Fence: For spocled output devices (0DD), the system-uide out-
fence. For spooled input devices (IDD), the jobfence.

6.01.00
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Iypical Head Entry (4 uords

§$ 67 8 9101112131415

TR bt v oo bl o o

| Device outfence  |////11/11#111111114111

| Head pointer |

| Tail pointer I

| Logical device |

There are two 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.
A1l 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 system. Output devices appear in the 00D,
input devices in the IDD. AC/DC devices such as terninals appear in both
directories.

Each head entry is linked to O or more subentries (a typical subentry is
shoun in the next table). R null chain (0 subentries) consists of head
pointer = 0 and tail pointer = segment-relative address of the associated
head pointer. If one or nore subentries exists, the pointers are segnent-
relative addresses of the first word of the first and last subentries of the
chain. Any intermediate subentries are linked through the subentries. The
tail subentry aiways 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 system-uide outfence in word
4 of entry 0, but only for this device.

\
Spooling

Typical Subentry (%40 words)
01234567 889101112131415

e

== |- ]--]--] -~ +
w01//Istatel Outpri [CLI/AI/II1111011111101111110

1§ Typel Job nurber ]
%2 2
3 User nane 3
x4 4
x5 5
%6 6
7 Recount nane 7
10 8
mn 9
%12 10
13 Job nane 1"
14 12
X15 13
X16 14
X7 File name 15
120 16
21 17
%22]10] Device file ID 118

X23|FS|DAI//|  XDD head index (see explanation) |19

%24| logical device, or Device Class Table index [20

%25| Virtual LDEV nunber of open spoolfile 21
%26| Volune table index | Sector address... |22
1271 ----------------------- of spoolfile label. |23
%301  Munber of extents 1////1/11111{ii111i]iii]128
1311 Last extent size (sectors) |25

%321SQ1//1RSIFD]SO|RBI//| Nunber of copies 26

x33| Segrent-relative link to next subentry, |27
| this device or class. 0 ==> last subentry. |

I:ME Nunber of records in spoclfile (doubleword) Izg
x35 2

x36| Year NOD 100 | Julian Day of Year/2 [%
2371DY| Hour (24 hr) | Ninute | Seconds/4 {31
6.01.00
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Spooling

Note: MNords 0-X24 are used in all subantries, Nords X26-X37,
although prasent in all subsntries, are zero unless the
subantry is for a spooled file (spoolfile).

Uord 0: State -- State of subantry:
0 =m> fetive
1 w=> Ready
2 == Qpen
3 am> Locked
CL == 1 == lord X24 is a class index into tha
Davice Class Table.
0 =s> Uord X240 ie the LDEV associated with
this subentry.
Word 1: Type -- Describes which environment created the

subentry:
O ==> Session’ (SPOOK)
1 ==) Session
2 == Job
3 == Job® (SPOOK)

Hord 222: I0  -- 1 ==> Qutput DFID
0 == Input DFID

Word %23: FS  -- There are one or more forns nessage re-
quests in the spoolfile.

DA -- The spoolfile uas created via a :DATR record
(input spooling only).

Head -- Tha (segrant-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.

Hord %25 VDEV -- LPDT index of virtual device LDEV. Sinu-
lates the properties of a real LEV to the
process which FOPENs a neuw (previously
non-txiatin?) file (State field (XDD(0).
(1:2)) = 2 (Open)).

Hord 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: 3¢  -- 1 s=> Squeeze (purge) spoolfile extents as

the final copy is printed. Obsolete
starting uith C.00.20.
0 =#> Purge only uhen final copy printed.
RS -- 1 wu> Restart job when narmstarting (input
spooling only).
FD == 1 =) There are non-standard forns on the
devics,
§0  -- Spaced Out bit. File Systen could not ac-
quire a new extent when creating spoofile.
AB -~ This is the $STOLIST of an aborted job,

Words X36-37: == Tine stanp when spoofile nae nade RERDY, or
00 if not closed properly. Julian day is
9 bits starting with lord X36, bit 8.

G.01.00
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P00 Tape Formay

The overall format of cutput tapes produced by the $POOK “"OUTPUT conmand is
shoun below. The varicus comporents of the tepe are then described in
detail, The format described hers is subject to change as MPE evolves.
Aleo, there may be errors in SPOOK which would cause the actual tape format
to differ fron the one described here in sone cases. ALl numeric information
is in integer format unless otheruise epacified.

EOF

EOF

Label Record

EOF

File Directory Records
Device and Class Directory Record
EOF

Spoolfile

€O0F

Spoolfile

EOF

rsee

Nechanisns for End-of-tape and tape switching are the same as for
STORE/RESTORE tapes.

kabel Record

Words 0-13: "SPOOLFILETRPE LABEL~HP3000."

Word 23 reel number (firet reel is number 1)
Word 24: date (Fron CRLENDAR intrinsic)
Nords 25826: tine (Fron CLOCK intrinsic)

Hords 30831: "MPEV" if an NPE V SPOOK tape

6.01.00
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ALl other words are zero.
File Directory

The File Directory has one entry for each spoolfile on the tape. Each entry
is 12 uords, and entries are packed into as nany 1020 word records as needed.
The last record nill be padded with zeros if necessary. The entry fornat is:

Hord 0: Device file id nurber (bit O is on to indicate
that the file is an output spoolfile)

Words 1-3: 2ero
Uords 4-7: User nane
tords 8-11: Rccount Kane

Device and Class Directory

The Device and Class Directory is contained in one 1024-word 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 was directly
referenced by a spoolfile. The entries are packed into the tape record ong
after another in no particular order. The entry formats are shoun belou.

ical Device Ent

Word ©O: logical device number

Word 1: Bits 0:8 : device subtype
Bits 8:8 : 3 (=length of this entry in words)

Hord 2: device type

6.01.00
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vi s Ent

Hord 0: Device class nunber (negated). This is the nunber
of the entry of this device class in the systen's
Device Class Table.

kord 1: Total nunber of words in this entry.

Words 2 on: The entire contents of the Device Class Table entry
for this device class.

Spoolfile Format

00D entry (32-uord tape record)

Spoolfile block =---> Tuo spoolfile blocks packed into one
Spoolfile block 1024-uord tape record.

Tuo spoolfile blocks
Two spoclfile blocks

The First few spoolfile blocks have been nodified to contain user label in-
fornation fron the spoolfile. This is explained later.

oglfile k Fornat

A spoolfile block is a 512-uord block that contains variable length records
in spooler format. 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 num-
ber of the first record in the block.

Spoolfile Record Format

Word  O: Byte count of record - 2

Ward  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
sore than the number of bytes actually
present in the data portion.
Hord  2: Function Code: 1=Furite
2=Fcontrol
3=Fopen
4=Fcloge
%100 and beyond=FDEVICECONTROL
Hord  3: P1 -- ATTACHIO paraneter
Hord & P2 -- ATTACHIO parameter

Words 5 on:  Data Portion of Record

User Labels Information

Spoolfiles have a number of user labels with several kinds of infornation.
These are:

1. Master: user label 0.
2. FOPEN entry catalog: user labels 1-10.

3. Cirgl;hr 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 forward and backuard
compatibility. The nethod 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. However,
the rest of the block is actually used to contain user label information.
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 spoclfile block of
512 words has the follouing format:

Uords 0-4: FOPEN record

Hord 5: -1 (to "terminate" the block)
WHords X200-%377: user label

Hords 2400-%577: user label

Words X600-%777: user label

6.01.00
14-9

Spooling

Following this special group of blocks, the spoclfile resumes 3 normal for-
mat. The special 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
uith garbage. There is no easy way of detecting this except by careful
inspection.

6.01.00
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CHRPTER 15 UNIFIED COMMAND LRNGUA UNC

Reply Infornation Table (RIT)
DST Z34; SIR X25

H| |
ol NUMBER OF ENTRIES I\
.flag=10 |
1 FRX NUMBER OF ENTRIES =
2| POSITION OF NEXT FREE ENTRY SPACE IN QUEVE | | TSBLE 57
| HEADER ud
3 NUMBER OF QUEUED ENTRIES :
(52 WORDS TO HOLD PIN#’s OF QUEUED ENTRIES) }
UNUSED ‘ }
0 PROCESS NUMBER (PIN) \
1 DST# (FOR REPLY)
2 BUFFER RDORESS (DST RELATIVE)
3| MAX LENGTH OF STRING | REPLY TYPE EXPECTED
'y
5
6 ENTRY
.flag=1
(51
7 # BYTES IN MESSAGE uds)
MESSAGE IN ASCII
.flag=t
(UP TO 86 CHARS.) !
l
/

NOTE: Process Nunber = ¢ neans entry is empty
Reply Type = 0 for nunber (nun)
=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 words
.flag=2
NAX # OF ACTIVE ENTRIES = 33
MAX ¥ OF QUEUED ENTRIES = 52

Message Systen General Description

The nessage systen consists of the follouwing parts:
~ Callable intrinsic GENMESSAGE.
- Uncallable procedure GEWNSG which is used by MPE.
- Systen message catalog (CATALOG.PUB.SYS) and any number of
user catalogs.
- Progran MAKECAT which builds nessage catalogs.
- MESSAGE SIR x24
- HESSAGE SYSGLOB CELLS 2371-373
- MESSAGE DATA SEGMENT

The nessage systen is used by calling GENMESSAGE (or GENMSG) with
a nessage nunber. The nessage systen fetches the nessage fron a
nessage catalog, inserts paraneters, then routes the nessage to
file or returns the message in a buffer to the caller.

R message catalog is a nunbered editor-type file containing sets
of messages. The sets serve to break a catalog into manageable
portions. A nessage systen user nay call GENMESSAGE using either
his oun nessage catalog or using NPE’s catalog (CATALOG.PUB.SYS).

Rfter creating a message file, run the progran MAKECAT in order
to build a catalog that is readable by the nessage system. 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 program nust firet open
the nessage catalog, then call GENMESSAGE with the file number,
get nunber and Message number. (MPE users don’t need to open the
catalog, GENNSG automatically uses CATALOG.PUB.SYS.) The file
nust be opened with 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 "X" synbol indicates that
the nessage is continued and that a carriage return, line feed be
issued the terminal. The "&" synbol indicates that the message
is continued on the same line with no carriage return, line feed.

Paraneters nay be inserted into the nessage fetched from the
catalog. The paraneters are passed in the GENMESSAGE (or GENNMSG)
call and inserted uherever a “!" is found. For the systen message
catalog, the back slash {\) is also a paraneter, reflecting a
logical device nunber. The message is routed to the user associated
with that logical device through the :ASSOCIRTE connand. Hessage sets
are indicated by "$SET n" starting in colunn 1 (the rest of the line
is treated as a comment). Maxinun value for n is 63. Connents

can be inserted in the catalog by placing “$" in column 1.

Message nurbers are positive integers, need not be contiguous,

but nust be in ascending order. Rfter processing by the progran
NAKECAT, the catalog file contains records of 30 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 SYSTEM MESSAGES

1 LDEV #! IN USE BY FILE SYSTEM
2 LDEV #i IN USE BY DIRGNOSTICS
3 LDEV IN USE, DOWN PENDING

5

IS "!" ON LDEVM! (Y/N)?

§ NESSAGE 35 IS THO LINES LONG, R PRRANETER STARTS THE
$ FIRST LINE AHD THE SECOND LIKE IS "HP32002"

35 1

HP320028.00. !

§7S.LDEV # FOR 1" OH ! (NOM)
$SET 2 CIERROR MESSAGES

82 STREAM FACILITY NOT ENABLED: SEE OPERATOR. (CIERR 82)
200 NMORE THAN 30 PARANETERS TO BUILD COMMAND. (CIERR 200)

204'FI|£ COMNAND REQUIRES AT LEAST TWO PARANETERS, INCLUDING

£.01.00
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THE
FORMAL NAME OF THE FILE (CIERR 204)

MAKECAT Progran

The progran MAKECAT.PUB.SYS is used to build nessage catalogs
{and alse HELP catalogs). The progran’s input file has the
fornaldesignator INPUT, which nust be used for all entry points.
The progran has the follouing entry points:

(no ent - Reads from input file and builds a temporary file
point (fornaldesignator CATALOG). Rlsc renanes any old
tenporary CATALOG, CATnn, using an archival
nunbering schene {i.e., CAT1, CRTZ, etc.).

BUILD - (Must log on under MANAGER.SYS.) Reads fron input
file, build the systen message cataleg
(fornaldesignator CATALOG), and installs the
nessage system. Existing catalog is renaned
CATnnnn according to the same schene as for no
entry point (above). Installation of the nessage
systen neans moving the directory contained in
the userlabel of the catalog into a data segnent.
The DST nurber and the disc address of CATALOG
are placed in systen global area. The nessage
systen way 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 directory in
the CATALOG into a data segment, and places the
DST nunber and disc address of CRTALOG in systen
global area. This may be done when the message
systen seens to be "broken", but the catalog is
intact. (NMPE is issuing "NISSING 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
HELPCRT).
6.01.00
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Dsasaze Svaten CATALOG.PUB. §YS

SSET 1 - Systen messages,

$SET 2 - CI errors and warmings nessages.
$SET 3 - Miscellansous RBORT nessages.
$SET 4 - Progran error abort nessages.
$SEY § - Intrinsice abort nessages.

$SET 6 - Run-tine abort nessages.

$SET 7 - CI general newsages.

Unified Conmand Language

Unified Comnand Language
lisssaae Set Dirsctory
DST # IN SYSGLOS 2373

CAT DISC RODR IN SYSGLOB X371-372
CRERTED BY RUNNING MAKECAT.PUB.SYS.

KEPT IN R DRTA SEGMENT AND IN R USER LABEL,

$3ET & - File Systen arror nessages, X ORTR SEGHENT (]
$SET 9 - Loader error nessages. -
€SET 10 - CRERTE error messages, 0 HRY, SET W 0\ \
$SET 11 ~ RCTIVRTE error messages, | HERDER
$SET 12 - SUSPEND error nessages. 1 # OF MESSRGE RECORDS 1/
$3ET 13 - MYCOMMAND error nesssges.
GSEY 14 ~ LOCKGLORIN error messages, 2 RECORD OFFSET TO FIRST MESSRGE 2\
$SET 15 - Private Volures error ressages. | SET 4 USER
$SET 16 - D3/3000 reseages. 3 FIRST NESSAGE # 3/ LABEL
$SET 17 - HELP facility error massages.
$SET 18 - Graphic devices nessages. 4 RECORQ OFFSET TO FIRST MESSAGE 4\
SSET 19 - Serial Disc error nessages. | SET 2
$SET 20 - User Logging error mnu?u. § FIRST NESSAGE # 5/
$SET 21 - Rssociation Utility (RSOCTRBL) nmessages.
BSET 22 - 2680R Page Printer nessages.
$SET 25 - 2680R Page Printer error file messages. EMPTY ENTRY
$SET 26 - Disc Free Space messages.
$SET 27 - Systen Internal Error nessages.
§0|  RECORD OFFSET 7O FIRST MESSAGE 40\
| SET 63
51 FIRST NESSRGE # 41/
52 0 42\
| CUR MSG
§3{ RECORD OFFSET TO CURRENT MESSAGE 43/
54 NESSAGE 44
BUFFER
(640 LIORDS)
| |
| i
1253 633
ENPTY ENTRY: |
RECORD OFFSET OF NEXT IN-USE SET !
4 i
|
6.01.00 6.01.00
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HELP Subsysten UDC Directory
KEPT AS USER LABEL AENTRA DATA SEGMENT - DST # IN DB+%255 OF UMAIN STACK
READ ONTO USER’S STRCK
USES SERRCH INTRINSIC FORMAT *BUILT BY INITUDC
VARIABLE ENTRY SIZE
1 0123 678 15
LTI M8  (TY | ENTRY SIZE \ LT-OPTION LIST
¢ DIRECTORY SIZE (WORDS) LN-OPTION LOGON
HERDER RECORD MRBER NH-OPTION NOHELP
1] ENTRY LGTH (BYTES) | KEYMORD LGTH (BYTES) | \ NB-OPTION NOBRERK
B0DY RECORD NUNBER TY- 00=USER UDC
2 ENTRY 012RCCOUNT UDC
KEYWORD ENTRY FILE NUMBER | COMMAND LENGTH 10=SYSTEN UDC
1-255 BYTES > ENTRY
COhAND
NANE
ENTRY RECORD ¥ IN CICRT (1-16 BYTES)
LEFT BYTE i RIGHT BYTE
ENTRY LGTH (BYTES) | KEYMORD LGTH (BYTES)
ENTRY
YWORD ENTRY ENTRIES
1-255 B}TES
| ENTRY REC # LEFT BYTE
ENTRY REC W R. BYTE | ENTRY LGTH (BYTES) } LAST COMMAND ENTRY
KEYWORD LGTH (BYTES)| { | |
ENTRY i | |
KEYWORD | ERTRY | LAST ENTRY (12 words of zercs (0)) |
1-255 BYTES :
| | |
ENTRY REC # | | |
LEFT BYTE | RIGHT BYTE / I | 0 : ENTRY SIZE=0 ENDS DIRECTORY
| |
| |
6.01.00 6.01.%0
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Unified Conmand Language

CONNAND. PUB. SYS {Cont.

*RECORD SIZE = 20(10) WORDS, 6 RECORDS/BLOCK % USER ENTRY ¥ % FILE ENTRY #
*KEEPS TRACK OF WHO IS USING WHAT UDC CATRLOG 0| CRTALDG ENTRY & [0 O|NEXT CRT. ENTRY %[0
*CAN BE PURGED TO DISRBLE UDC’S 1 ENTRY TYPE=1 |1 4] ENTRY TYPE = 2 |1
*CAN BE REBUILT TO RE-ENRBLE UDC’'S 2 2 2
USER* FILE NAME
3 3 3
% RECORD © # X FREE ENTRY # . FOPEN FORMAT:
e P 3 4 4
0|1st FREE ENTRY # [0 O|NEXT FREE ENTRY #[0 s
---------------------------------- s 5 5
1 not used |1 1] ENTRY TYPE=0 |*+ b s
| R et T Sttt 6 6 6 FILE 6
2l MR INUSE |2 2 2
—mmmmm—em e aean 7 ACCOUNT* 7 7 { /LOCKHORD] 7
3] 13 not used
|-- -] 10 8 10 GROUP 3
4) |14
| not used | 1 9 1 RCCOUNT 9
| 12 10 12 ¢ 10
|
23| :19 23 19 13 not used 11 13] 1
[ ..................................
14 12 14 12
(UP T0 36 BYTES)
15 13 15 13
16 14 16 14
17 15 17| 15
20 16 2 16
21 17 21 17
22 18 22 18
23 19 23 13
* IF THE USER FIELD AND THE RCCO‘UNT FIELD CONTRIN "@_____ ",
THIS INDICATES SYSTEM LEVEL UDC’S,
IF ONLY THE USER FIELD CONTAINS @ ANO 7 SPRCES, THIS IKOICATES
ACCOUNT LEVEL UDC’S.
6.01.00 6.01.00
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CI Stack Definition Field Definitions
DB+X0 BCOMINAGE (Byte Ptr. To Connand) BCOMINAGE: Byte pointer to COMINAGE (sometinmes called WCOMINAGE)
in the CI stack.
DB+x1 COMMAND INAGE
(280 bytes) \ COMMAND INMAGE: Command character string currently being executed.
\ \ LINELENSTACK: R CI comnand can span up to 30 input lines. This
stack holds the length of each input line.
DB+x215 LINELENSTRCK
| (30 uords) A NEXTNSG: Used to be used to link nessages together. No longer being used.
\ \ THIS IS SPARE: HNot used.
DB+%253 NEXTHSG (Not currently used) UDCO: Holds the DST number of the UDC definitions.
DB+x254 THIS IS SPARE UDC1: Holds the old S register value for UDC’s.
DB+%255 voco UDC2: (0:1)--FLUSHUDC, used by :SETCATALOG
DB+X256 uoct UDC3:  (0:1)--OPTION LIST =1
{1:1)-~0PTION LOGON = 1
DB+%257 une2 {2:1)--0PTION NOHELP = 1
(3:1)--0PTION NOBREAK =
DB+X260 unc3
Upc4:  (0:1)--UbC Fatal Ci Error
DB+X261 ubce (1:1)--UDC EXITBRERK
(2:1)--UDC BRERKDETECTED
DB+X262 IFNESTING {3:1)--UDC HOPRINT
(4:1)--UDC IMAGERDJUST
DB+2263 IFSKIP (10:6)--U0C NESTLEVEL
DB+%264 ELSESEEN IFNESTING: Level of nesting of :IF conmmands.
DB+X265 CIFLAGS IFSKIP: Whether the current connands are being skipped as the
false part of a :If comnnand.
DB+X266 CONTINUE STATE STACK
(2 words) ELSESEEN: Level of the :ELSE commands.
DB+x270 PENDIHGCONLEN CIFLAGS: (13:1)--Sequenced: line nunbers at rear.
(15:1)--Not REDOable (last command).
D8+x271 BLASTCONINAGE (Byte Ptr.)
CONTINUE STATE STACK: History of the :CONTINUE commands.
DB+X272 LAST COMMAND INMAGE = 0--no :CONTINUE
\ (280 bytes) \ = 1--just seen
\ . = 2--in effect.
I\ N
i | PENDINGCOMLEN: If <> O, conmand is already in stack and this uord is the
connand string length.
BLASTCOMIMAGE: Byte pointer to last command image.
LAST COMMAND INRGE: WMhen a comnand completes execution, the connand string
is copied here for use by the :REDO connand.
6.01.00 G.01.00
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Not
Used

JHAT Index

JIT DST Nunber

DST rel. index to user's next entry.

Class name under which this ldev is
associated. Left justified and
padded with blanks. 8 bytes.

Undef ined

JURT Index or O

JIT DST Runber or 0

Next Entry Pointer or 0

Classnane under which LDEV is
associdted or undefined.

6.01.00
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DST x42
SIR X%

One entry/
systen ldev

-

= Ldev 1

Associated)

= Ldev 2

(Unassociated)

- Ldev n

L

Unified Command Language

Beplicstion Massacs Fagility

The Rpplication Message Facility consists of two parts: GENCRT, the catalog
maintenance facility, and the "CRT" intrinsics, through which the ressage
catalogs are accessed. The “"compiled” catalog, which GENCAT creates, con-
taing an extensive diractory at the front of the file which describes uhers
every nessage in the catalog is located. When 2 message catalog is cpened
(via CATOPEN) part of this directory is read into an extra dats 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 num-
bers placed or "cached" into 384 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 message is found by scanning
first the cache directory, then the nessage cache searching for the desired
set and ressage nunber. The retrieved nessage directory entry contains the
record nurber in the catalog file of that nessage. Hou, the catalog file can
be read directly using the record nunber.

Internally, the tuo layer directory format is used by both the formatted ap-
plication nesuge catalog, and the nessage extra data segrent created by the
intrinsic CRTOPEN (and used by CRTREAD).

The catalog files created for MAKECAT and GENCAT nay be used uith the
Application Message Facility. In nost cases, applications will increase

their performance in message routing and decrease the file space with format-
ted catalogs.

NLS Message Catalog/DST Overvieu

v,

| ets.
MESSAGE DIRECTORIES

i

<

| [
| p— RS R [ P
| | | |
v v v v

|--¥ v v V: y o v v Y---|
I DATA | OATR | DRTA | OATA | DATR | DATA | DATR | DBATRA | DATR }

The maxinun catalog size is 65536 sectors long. The largest set nurber is
2555 The l;rgut nessage nunber is 64766, uhile the snallest set and ressage
nunber ie 1.

6.01.00
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Fornatted Catalog File Structure

RECK O OVERHERD

RECH 1

sz CACHE DIRECTORY

RECH nC
==z HESSRGE CRCHES

RECH D

uhere HC = 2 + (2 * #nessage caches )/128
D = NC + (384 * Mnessage caches )/128

Each physical record is one sector long (128 words)

a sector boundary.

6.01,00
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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 uord 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 message
nunber of the first entry in the associated nessage cache.

13t set nunber of cache 1

!
;-CRCNE DIRECTORY ENTRY 1
<

|
I-CﬂCNE DIRECTORY ENTRY 2
-

1st set nunber of cache N [<-|
--------------------------- [-CACHE DIRECTORY ENTRY N
18t msg number of cache H [¢<-|

6.01.00
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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
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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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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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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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HOST Cache Directory

Each entry in the cache directory is a tuo word entry. There exists one
cacha directory entry for sach 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 antry in the aesociated nessage cache.

1ot set nunber of cache 1

<=|
|-CRCHE DIRECTORY ENTRY 1
18t nsg number of cache 1 |<<|

18t sut nunber of cache 2 [<-|
}-cncns DIRECTORY ENTRY 2
{=

18t nsg number of cache 2

18t set nunber of cache N |¢<-|
;-cmnz DIRECTORY ENTRY N

18t nsg nunber of cache N |¢-

6.01.00
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10ST Nessage Cache Format

Each nessage cache is 334 uords long (3 records). R nassage cache entry is 3
words long, 128 entries per nessage cache. Each entry contains the nessage
nunber and set nunber of the nessage. The byte offset is the offset to the
start of the message in the record specified by the record number. Entry 127
is a duplicate of the first entry in the naxt cache. This is to allow the
total nunber of bytes of the nessage to be computed without reading the naxt
nessage cache.

Message Nunber <I (mmome

Set Nurber | Byte Offset %-ENTRV [
Record Nunber <=

[ =3z -CRCHE 1

fessage Nunber ‘I

Set Number | Byte Offset ’-ENTRY 128
Record Number <= Connnn

sz x=x

Message Nunber <= Kmeman

|
Set Nurber | Byte Offset I-ENTRV 0

bl w3 -CRCHE N
Message Nunber (i
Set Nunber | Byte OFfset i-euruv 127
Record Nunbar ¢ P—
6.01.00

15- 22




Sysdunp/Initial/Store Sysdunp/Initial/Store

CHAPTER 16 _SYSDUMP/INITIR Record 1 of CONFDATA File (CTAB)
CONFORI File Jo=l==l==l-=l==|==f==1== | === [ == ] == |- ] -]
Record 0 of CONFORTA File (CTABO 0 # OF CST.ENTRIES 0
T I o b e St SN R B B B 1 # OF DST ENTRIES 1
0 CHECKSUM OF CTRB 0
2 # OF PCB EKTRIES 2
1 CURRENT VERSION OF CTRB 1
3 # OF I0Q ENTRIES 3
2 STANDARD STACK SIZE 2
4 # OF TERMINAL BUFFERS 4
3 CORESIZE IN K WORDS 3
5 # OF CST EXTENSIOR ENTRIES 5
4 TERMINAL BOUND PRIORITY 4
6 INTERRUPT CONTROL STACK SIZE (Q1 to Z1) [
5 KORMAL PRIORITY 5
7 # UCOP REQUEST QUEVE ENTRIES 7
6 CPU BOUND PRIGRITY 6
10 # BRERKPOINT ENTRIES 8
7 # OF SECONDS TO LOG-ON 7
1 # TRL ENTRIES ]
10 LOG FILE RECORD SIZE (SECTORS) 8
- 12 # OF RINS 10
i LOG FILE SIZE {RECORDS) 9
- 13 # GLOBAL RINS 11
SRULLTHIH T T T
14 # OF SYSTEM BUFFERS 12
13 LOG BITS (OWLY 11 USED) 1
. " 15 # OF CONCURRENT PROGS 13
1
12 <<DEFINES WHAT IS BEING LOGGED>> ;2 16 LOADER SEGHMENT SIZE 14
1
T
17 15 N i T
JHIHIH T
20 DEFAULT JOB/SESSION CPU TIME LINIT 16
24 SIZE OF VIRTURL HEMORY 20
N I T e
IR T 25 DIRECTORY SI2E (SECTORS) 21
AT LT .
IR L
k. NAXIMUM OPEN SPOOL FILES 8 N
ST T
BI040 11T 1128
NAXINUM % OF SPOOL FILES (KILD SECTORS)
37
L T Ak
41 # SECTORS PER SPOOL EXTENT 33
6.01.00 6.01.00
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CONFDRTA (Cont.) INITIAL/PROGEN Comnunication DST
The INITIAL/PROGEN Comnunication data segnent is used by Initial to pass in-
fornation to PROGEN. This segment is only temporary and not nemory resident.
36 MAXIMUN CODE SEGMENT SIZE X
37 MAXIMUM # OF CODE SEGMENTS/PROCESS 3 COMMDSTN = SYSGLOBEXT (X122) DST (SYSGLOBEXT (X122))
40 NAXIMUM STACK SIZE (MAXDATR) k4
012345678 %101112131415 &
41 MAXINUR EXTRA DATA SEGMENT SIZE 33
f-ee POINTER TO THE STRRT OF CTREC 0
a2 MAXINUM # OF EXTRA DRTR SEGMENTS/PROCESS 34 |
N L |f=-- POINTER TO THE START OF CTRB 1
AHBTTE T 1l
ST Illl SYSTER START-UP OPTION 2 o
50 MAXIMUM & RUNNING SESSIONS 49 ” RECOVER LOST DISC SPACE PROGRAM 3 Recovery
51 MAXINUN # OF RUNNING JOBS 41 ” RESERVED
52 # LOG PROCS 42 \i--> CTRBO ARRAY (Record O of the CONFDATA file) 256 = %400
83 oG ID’s 43 \--->| CTAB RRRAY (Record 1 of the CONFDRTA file) | 256 + CTABC size
54 # DISC REQUEST TRBLE ENTRIES 44
DESCRIPTIONS
55 # SPECIAL REQUEST TRBLE ENTRIES 45
OPT = Start-up option Recovery = 1 If Recover Lost
56 # PRIMARY NESSAGE TRBLE ERTRIES 46 0 = Harnstart Disc Space
1 = Coolstart = 0 If Wot Recover iost
57 # SHAP TABLE ENTRIES 47 2 = Coldstart Disc Space
3 = Update
4 = Reload CTAB & CTABO ~See the descriptions
3] # SECONDARY MESSAGE TABLE ENTRIES 148 of CONFORTA file in
| | this chapter.
The nicrocode will store the CNTRL B command into (QI-11) eguivalent to
(RBS(5)-11) for the Series 37.
CNTRL B ¢ = Start
1 = Warnstart
2 = Coolstart
10 = Load
%11 = Update
%12 = Coldstart
%13 = Reload
%14 = New
%20 = Dump
Starttype = RBS (RBS (5)-11)
6.01.00 6.01.00
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Sysdunp/Initial/Store Sysdump/Initial/Store
f T |3 fdata T File §ntry Forna t,
This file contains the default information for HP-supported devices. This 7 8 9101112131415
file, DEFDATA.PUB.SYS, is available to Sysdunp and Initial and elininates the [==f=mf=n|==l==foc]=s]om || == o= |==| = | o= | == |-~
mecessity for looking up default infornation every tine 3 device is added to <~~10 |OEVICE CLASS MANE LIST POINTER (ENTRY RELRTIVE)
the systen. Despite its nane, DEFDATA.PUB.SYS in not only a file, but a table
in the Coldload Information Table. It is not easily modified. Therefore, it -~11 |TERNINAL DESCR. FILE NAME POINTER (ENTRY REL.)
is recormended 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. Fi r Forna 13 {CS LDTX ENTRY POINTER (CURRENTLY SET T0 0)
5 67 8 9101112131415 " RESERVED
ol S el S Rt R [ v Rt el Rt R B S B B
0 15 OEVICE ID CODE
1 VERSION 16 RESERVED
2 TOTAL TABLE SIZE IN LORDS 7 RESERVED
3 ENTRY SIZE (SET 10 1) 18 | DEVICE TYPE | SUBTYPE 1J | R I} DISP.ST| JzJob Accepting
RsData ficcepting
4 ¥ OF TRBLE ENTRIES I=Interactive
D=Ouplicative
SpP.$T.=8pool State
19 | CHAN. W[CRIDS|SQICLIAI| RECORD UIDTH CR=Core Resident
fdata T Fi E 08=0S Device
$Q=Spool Queues
34567 8 9101112131415 ClaIndicates
St B Pt B B Bt R o i uhether the
0 output device
is given,
1 RIsDefault Auto
Increrent (DRT
2 DEVICE MAME or Unit)
3 20 | DEFRULT TERM. TYPE |AR|  RESERVED fR=Auto Reply
4 2 TERN SPEED
H 2 RESERVED
1} 23 RESERVED
? F
3 TOTAL DEVICE ENTRY SIZE (IN WORDS) F-]
DRIVER NANE
9 l-orosvxcccmssssmmsmm (SET 10 1) 2
i
6.01.00 6.01.00
16- 5 16- 6
Sysdunp/Initial/Store Sysdump/Initial/Store
fdata T Fils Entry F DEVDATA. PUB. $¥5
“ 4 Qvervieu
\-28 |- -
| - TERNIMAL DESCRIPTOR FILE NANE -
= - - PARANETER RECORD
| - - DRIVER TRBLE
| - TERNINAL DESCRIPTOR GROUP MAME -
! - . - o1
i - TERNINAL DESCRIPTOR ACCOUNT WHE - wr
{ OTX
——3f- -
- OUTPUT DEVICE CLASS NANE - CLRSS/TERN HEADER
! CLASS
————> |- - P,
- DEVICE CLASS MANE - TERN DEF
ROD'L OVR TRBLE
RESERVED ] b e
CS DEF
CS TRBLE
Paraneter Record
0 CHECKSUN
1 VERSION
2 NEXT RECORD
3 HIGHEST LDEV
L] HIGHEST DRT
1] NR. RDBD’L DRIVERS
6.01,00 6.01.00
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Paraneter Record (Cont.)

66

68

7

n

7

76

8

82

128

REC # OVR TRBLE
T e -
''''''''' RECH | ot
TS -
"""""" RECH | W
T e -
"""""" ren 1 wom
- LENGTH -
"""""" kA | o
- LENGTH -
REC # CLass
T -
'''''''' RECH | TeRM DEF
B LENGTH B
""""""" RECH | ROD'L VR
T Lewom -
"""""" RECH | s oEF
- LENGTH -
---------- ;EE_;“--------- CS TRBLE

Sysdunp/Initial/Store

Sysdunp/Initial/Store

Driver Table

The Driver Table consists of 7 word entries, in correspondence to
the LDEV entries, up to the highest LDEV used, entry zero is a

dunny entry.

34656 7 8 9101112131415

e R B e e R R P et Bt B B B B B
== | |-
CR! CHAN # | !DS URIT &
' MASTER LOEV
)] R
I v
N 2]
] E
s 0S DEVICE {if set DRT is zero)
CR CORE RESIDENT
CHAN # CHANNEL #

TYPICAL ENTRY
FORDAT

MASTER LDEV  LDEV of device uhich this DS device is linked to.

Words 3-7 contain the driver name.

6.01.00 6.01.00
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SYSDUNP Fornat SYSOUNP Format (Cont.}
<---ENTRY POINT #1 (ROM BRSED
RSUA O  AACHINES) INITIRL’S DB AREA
ANIGO CHANNEL PROGRAM
-- UCS TABLE PRT 95 STRCK MARKER
| 127
| I-- ANIGO - DRIVER TRBLE
I
-> ucs TABLE LPoT
Ucs #1 (123
WCS #2 Only for the 64/68. Refer to the LDTK
HCS Table for the 64768 belou.
HCS #n INITIRL’S SEGHENTS
<~--ENTRY POINT #2 (MCS BASED
CHECKSUM O NRCHINES) RIN TRBLE *
AMIGO
127 LOGGING IDEWTIFIER TABLE *
-- ANIGO - DIRECTORY HEADER *
Ics DIRECTORY *
LoU CORE KREAXKXRRAXKARKRAKE EOF KRXXXKKRKRXRKKNK

Initial csT

CS TRBLE

DEVICE CLASS TABLE HERDER

DEVICE CLASS TABLE

TERNINAL DESCRIPTOR TRBLE

TRBLE LOOKUP BUFFER

VTRB

OLDVTAB

DISC COLD LOAD INFORMATION TRBLE

CTRB

CTRBO

CONMMUNICATION RECORD

CSDVR

CSDEF

6.01.00
16- 11

SYSTEM PROGRAMS, SL, NON-STD. DRIVERS

KERRKKERKRRRKKKKRRE EOF KXKKKKKKKKXKKNKK
STORE/RESTORE HEROER

KEXKERKRRARKRNKKRKR EOF KRRKKXXKKKKXKXXK
STORE/RESTORE DIRECTORY *

KEKRKXUXKRKKRKRAKNK EOF XXXKXKKKXXKKKNAK
USER FILES (SEPRRRTED BY "EOF’s" *
STORE/RESTORE TRAILER

[XXRKKRXKKRKXNKKXANK EOF KXAKXKKAKXRXRRNX

KXRAKRKXKKKKKKKRKKX EOF KXXXKKKXXKKXXKAX

FRKXRRRXKK X EOF XXX

»

NOT DURPED IF DRTE = CARRIRGE 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
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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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Labeled Tape Subsystem

Labeled Tape Subsysten

PTER HDR1: First header label, Required for each file. Specifies:
Lsbeled Tape Subaysten * '
cP Field Nane L Content
The MPE labeled tape subsysten pernits convenient access to tapes labeled to 1/3 | Label identifier 3 | "HDR"
either ANSI or IBM standards. It operates as a set of subprocedures to the
file system. A labeled tape consists of one or more logical files. Each 4 | Label Nunber 1 {1
logical file consists of three physical files, i. e. tape areas delinited by -
tapenarks. The first physical file contains header labels, the second con- File name, if tape was not
taing the data, and the third contains trailer labels which are (except for §/21 | File Identifier 17 | uritten by WPE, only the
winor differences) copies of the header labels. The tape mark following first eight are significant.
trailer labels uill be folloued either by header labels for the next file, or m—
by another tapemark if there is no next file. Labels are 8 bytes long, and 22/27 | Volune Set Identifier € | Naves the volume on which
conventionally are identified by their first four characters (three letters the set of files begins
and a digit) and contain information as follows (CP := character position; m——
Li= length): 28/31 | Reel Nunber 4 | Counts the reels that
contain this file (1 starts)
YOL1: Present only on the first file of a volune, the volume label contains -
the volune identifier, which is usually the nunber on the tape strap, and is 32/35 | File seguence nunber 4 | Counts the files in the set
thus not expected to be changed. of files (1 starts)
. N 36/41 | Not Used 6 | WPE urites blanks
cp Field Name L Content 42/47 | Creation Date 6 | Year and day within year
------- ——— uhen the file was written.
1/3 | Label identifier 3 | oL -——
------- ——— Year and day within year
4 | Label Nunber 1] 48/53 | Expiration Date 6 | uhen the file may be over-
——— uritten uithout pernission.
§/10 | Volune Identifier 6| vol ID -
- 84 | fccessibility 1 | %230 if Lockuord, “0" if IBM
11 | Recessibility 1] “o" if IBN, else “ * -—--
———— §5/60 | Block count 6 | Nunmber of blocks if IBN.
12479 | Not used 62 | Blanks
——-- 61/73 | Systen Code 13 | “HP MPE 3000
80 | Label-Standard Version | 1 | “1" if HP ANSI else " —
?4/80 | Mot Used 7 | Blanks
WLn: User volume labels. MNay be present on tapes fron foreign shops,
but are not written by MPE. If encountered, they are ignored.
6.01.00 6.01.00
17- 1 17- 2
Labeled Tape Subsysten Labeled Tape Subsysten
HDR2: Second header label. Rlthough defined by the standard, nmay be I8N has a slightly different fornat. It is:
nissing on foreign tapes. Contains: N R
* * cp Field Name L Content
4 Field Nane L Content -
——— 143 Label identifier 3 | “HOR"
173 Label identifier 3 | “HOR" .——
------- - 4 Label Nunber 1] 2
4 Label Nurber 1] ———-
------- "F" = Fixed
"F" = Fixed 5 | Record Fornat 1] "V" = Variable
5 | Record Format 11 “¥" = Variable "U" = Undefined
"Y" = Undefined Others treated as Undefined
Others treated as Undefined ———
------- ——— 6/10 | Block Length 5 | Block length (in character
6/10 | Block Length § | Block length (in character fornat).
format). ———-
- 11/15 | Record iLength 5 | Record length (adhering to
11/15 | Record Length § | Record length (adhering to to MWPE rules) in characters.
to MPE rules) in characters. ————
am—— 16 | Not Used 1 | Blank.
16/23 | Lockuord 8 | MPE File Lockuord. had
------- -——- 17 | IBM Position 1| 0" = no volume suitch
24/36 | Not Used 13 | NPE urites blanks “1" = a suitch has occurred.
37 | Record Type 1| “R" = RSCII 18/38 | Not Used 11 | Blanks.
"g" = Binary. —
- “B" = Blocked records.
38 | Carriage Control 11 "C" = control 39 | IBM Block Attribute. 1 | "S" = Spanned records.
" " = no control. “R“ = Blocked and Spanned.
- # % = No blocked or spanned.
33/80 | Not Used 42 | Blanks -~
40/80 | Not Used 41 | Blanks
5.01.00 £.01.00
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Labeled Tape Subsysten

User header labels: optional. Standard prescribes UHLn in the first
four characters, but MIPE doesn’t care.

EOV1: End of Volune; used as first trailer label. Required if the
logical file is continued onto another reel. Identical to HOR1, except
contains the nunber of physical blocks of data in the data area.

I P Field Nane L Content \
1/3 | Label identifier 3| "Eov
4 Label Number 1 R
§/54 | Sane as HORY S0

Munber of data blocks since
55/60 | Block Count 6 | last beginning of file
section label group.

61/80 | Same as HOR1 2

EOV2: Defined by the standard, but be nissing on foreign tapes. Follows
EOV1; format same as HDR2. 4 " *

EOF1: End of File; used as first trailer label. Required if this is the end
of the logical file. Fornat sane as EOV1.

EOF2: Sare as EOV2 except used after EOFt.

User trailer labels: optional. Standard prescribes UTLn in the first four
characters, but WPE again doesn’t care.

6.01.00
17- 5
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Tape Labe] Table

The tape label table is the private playground of the tape label subsysten.
It consists of tuo parts: LDEV Control Blocks (LCBs) and Volume Control
Blocks (VCBs). The LDEV area is set up at systen initialization and contains
one entry for each magnetic tape LDEV and serial disc device in the systen.
Rs is conmon in MPE, the first entry is & dumny which tells where the other
things in the table are. The volune ares containg one entry for each labeled
tape volune requested or active on the systen.

fRithough table entries are stored in an extra data segnent, they are gener-
ally manipulated via local copies on the stack. The procedures GET and
GETFNUM lock for LDEV and volune entries as specified; they copy then to
stack buffers and return the 0ST address for use in copying them back,
POSTVIENT copies the entries back, and in the case of a new 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) [
furber of LDEVS in the table = X 1
.flagsl
| * LDEVH iT] 2

|
| |
Total of LDEVS (X) entries of above

LDEVR IT1 %2

Expansion area
during SETUP’ TRPES

T: 1 if Tape drive O if not Tape drive (i.e. serial disc)

5.01.00
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Ouring PROGEN, SETUP'TRPES is called to initialize the tabla. The overall
structure of the initialized TLT is:

TLTOST -- X32,826 TLISIR -- XA?7,439
¢ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Table initialization word (=1 when initialized) 0
Entry size (ESIZE) = 132,426 1
Table relative pointer to base of LCB entries {LTBASE) (1) 2
Table relative pointer to base of VCB entries (VTBASE) (2) 3
Table relative pointer to top of Volune table (VITOP) (3) 4
Size of Tape Label Table, in words (VTMRX) 5
[
7
10
not used
%
3
32
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

G.01.00
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ntry Format

The LCB entries have the folloning structure:
0 1 2 3 4 5 6 7 8 910 11 12 13 14 15

P Type 1THLIB] W ¢
Logical device nunber 1
VCB address 2
Reel nurber 3
File sequence nurber 4
Creation date H
Expiration date 6
?
File nanme 10
16
I H 17
|2
(not used) @
22
23
24
Volune set identifier 25
2
a
Volune identifier k]
3

6.01.00
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Type: 00 = no tape mounted
€1 = unlabelled

L: 1 if file has lockuord.

T: 1 if device is a tape drive,

B: 1 if tape is frow Burroughs, uhich has incorrect block/record size
in the HORZ label. Code can be patched to correct the size.

HP: 1 if tape is Heulett-Packard ANSI format.

VCB address: Pointer to VCB entry describing volume mounted on
tape drive, only if linked. Otherwise,

Labeled Tape Subsysten
VCB Entry Format
The VCB format is:

0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 1§

AIF DI Position | W| Seqlypl LblTypl LIN[R[B| ©
LDEV # 1
PIN 2
File nunber (AFT index) 3
File sequence nunber 4
S{RID|C| Oensity |V¥| Reel nunber 5
Expiration date 6
7
File nane 10
16
| | 17
20
21
Lockuord

22
23
26
Volune set identifier 25

6.01.00
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¥CB {Cont.)
| | 26
| |
| | 27
| |
{ VYolure nane } K
| [ 3
| |
A: ASCII FOPTION
F: Flush bit - operator did REPLY <pin>,0.
D: DEVREC Wait (used with reelsuitching).
Position: Gives head position within logical file.

¢ = at load point (LDPNT)
= HOR1 label next (HINX)
after HDRZ label (RH2)
after user header labels (RHU)
data next (DNX)
after data (RAD)
8 = EOF1/EOV1 label mext (TINX)

10 = after EOF2/EQV2 label (AT2)

11 = after user trailer labels (RTU)
W: Write access specified.
SeqTyp: File open sequencing type.

0 = natch filenane
NEXT
RODF
use file sequence nunber
LblTyp: As in LCB entry.
L: Linkwait - mark left by CREQTETLTENT for LINKLABEL.
N: Mount wait - waiting for operator to mount tape on FOPEN.
R: Reelsuitch wait - naiting for next reel.
B: Busy bit - this entry is in use.

~ oYW -
"o o

1
2

nononon

LDEV #: Logical device nunber of tape drive uith this volume, only if
linked. Otheruise, 0.

$: STORE tape.

R: REELSWITCH has been done. Used by STORE/RESTORE to handle STORE

label and directory file.

0: Next file is directory. Used by STORE.

C: VOL1 label is to be created (written).

Density: volune set density. During a volume set open, contains the
density requested by the user in FOPEN. Once the volume set is
open, contains the actual density of the volume set. Only
valid for tapes on variable density tape drives.

0 = default density for volume set open
1 = 1600 BPI
2 = 6250 BPI
¥: 1 if volune set is being opened. Reset after completion of FOPEN.

6.01.00
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Yolune Recognition

Volure recognition is the responsibility of DEVREC, which reads the first
record of a neuly-nounted tape on an unouned drive and passes the record to
AVREC. AVREC may see: VOL1 in the first 4 bytes, in RSCII, in which case the
tape is ANSI; VOL1 in the first 4 bytes, in EBCDIC, in which case the tape is
IBM; RAnything else, in which case the tape is considered unlabelled.

If the tape is unlabelled, AVREC reports to DEVREC that no further action is
required. If the tape is labelled, AVREC mants to see the first HDR1 label,
80 asks DEVREC to read another record. {Unfortunately, DEVREC cannot be 8top-
ped long enough for AVREC to do its oun read.) When the HDR1 record is
found, the volure entries can be searched to see if there is a pending
request for this volune. If so, the uaiting process is restarted.

If the systen has been restarted uith tapes nounted, there will not be inter-
rupts to alert DEVREC. The procedure RECOGNIZE is called when 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, which parses the string passed in the FORMSNSG 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 nay 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 was left rounted by the
prior operation; in this case, the new information is stuffed into the exist-
ing volume entry. R bit (LINKWRIT) is left set to mark the entry for
LIHKLABEL.

The second entry is through LINKLABEL, which is called from RLLOCATE. Rt
this time, it is necessary to identify the LDEV to be used for the tape. If
no LDEV is associated, the LDEV entries are searched to see if the operator
has already nounted the required tape; if so, the volume and LDEV entries are
cross-tied and LINKLRBEL is done. If the search turns up nothing suitable,
the operator is requested to nmount 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 HDR1 and HDR2 label are ex-
anined as required to deternine the file characteristics.

Reading and Writing Files

All procedures which nove tape go through the catchall procedure CHECKUL,
which 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 maintained. 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 system procedure IOMOVE) to call for the next
reel, if any. If another reel is needed, the tape drive is set Unosmed so
that AVREC will be called to recognize the neu tape when it is nounted.
REELSHITCH returns to its caller uhen it is satisfied that an appropriate
tape is nounted.

Lloging 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 hust be mounted 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-volune set;
RESTORE uses this directory to deternine uhether the specified File(s) can
exist on this tape. Because the reel switching process would otheruise be
invisible to STORE-RESTORE, special bits (VCB’RSUDONE 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 NEXTTRPEFILE 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 Foruard Space (logical) File over a
Reelsuitch, as uell as saving the tine needed to tear doun and reconstruct
all the control blocks.

Niscellaneous

PVOLID is used by the SHOMDEV command processor (in SPOOLCONS) to obtain the
nane of the volume on the specified drive without having to knou the struc-
ture of the tape label table. For the same reason, TGETINFO is used by the
FFILEINFO intrinsic (in FILEID) to get labeled tape infornation.

Systen failure 86 in MPE is defined as a major 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) = %36
The break point table is divided into 2 sections:
1) PCB BREAKPOINT EXTENSION TABLE (PCB’BKPT’EXT)
mc table contains the heads of the breakpoint
ing

2) BREAKPOINT ENTRY TRBLE (BKPT’ENTRY'TAB)
This table contains the actual entries

General Layout
PCO”BKPTEXT
|
|
|
|
|
11 1
= r\-\-\-\-\-\-\-\-\-\-
: ; BKPT'ENTRY’ TR
|
SYS GLOBAL -
14:1 ———
[
%25 | 1eisi 11
-------------- [
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 Rctive Entry
| # ENTRIES | EMTRY SIZE = 1 of1121314151817181810111213]415
| HERD SYSTEM LIST | FREE ENTRY = O lofPILIVIDIFITIUIPICIY| SIZE |
------------------------- o THITETLT Intip] I
| W USED USER ENTRIES | RCTIVE ENTRY = Index 1st Entry
------------------------- in breakpoint T UNUSED |
chain
USER ENTRIES g | BLOCKLABEL |
| | ! :
[ [ 4 | PLOC |
5 | INSTRUCTION |
Breakpoint Entry Table & | LINK 1
| USERLABEL l.
ENTRY (0) FREE ENTRY | " .
O |# LORDS BREAKPOINT TAB | 1z SIZE | [
COMDITION/COUNT variable
1 |  HERD FREE LIST ] |  FORWARD LINK | | | .
2| # UORD USED i |  BACKWARD LINK | .
| |  COND DESCRIPTOR l.
3 } NAX # WORD USED | i :
4-6 | UNUSED |
| |
LAST ENTRY | |
[ 11
The breakpoint entry table consists of variable length entries
The Mininun entry size is 7.
6.01.00 6.01.00
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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

Typical En;ry

z

0 0
LOGGING -
~  IDENTIFIER -

4 4
BUFFER -
NAME -

8 10
- FILE -
B NANME .

12 14
- LoCK -
- WORD -

16 2
- GROUP -

2 2
- ACCT -

2 NUMBER OF USERS 3

% BUFFER DST O 3

26 |~ oG STATOS | 3

6.01.00
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User Logging Table

27 {CURR RUTO | CURR TYPE| 33

28 |~ e v | #

29 0 PCB® | 35

» T SWITCH FLRG | 36

31 |WEW AUTO | Ned TYPE | 37

2 AODRESS OF | 40

"~ LOGGING BUFFER
£} SIZE OF 42
™ LOGGING BUFFER

36 |~ FHRD ENIRY PT | 44

37 |7 BWRDENRTPT | 45
TABINDEX = UORD INDEX TO CURRENT ENTRY
BTABINDEX = BYTE INDEX TO CURRENT ENTRY
DTABINDEX s DOUBLE INDEX TO CURREWT ENTRY
LGNANE = BTABINDEX
BNANE = BTABINDEX+8
LFNAIE = BTABINDEX+16
LFLOCKH = BTRBINDEX+24
LFGROUP = BTABINDEX+32
LFACCT = BTABINDEX+40
NUHUSERS = TABINDEX+24
ST = TABINDEX+25
STATUS = TABINDEX+26
LGALTO = TABINDEX+27. (0:8)
LGTYPE = TRBINDEXR+27. (8:8)
LGDEV = TABINDEX+28
PIK = TRBINDEX+29
LGSHITCH = TABINDEX+30
LGNEMAUTO = TRBINDEX+31.(0:8)
LGNEWTYPE = TRBINDEX+31. (8:8)
LGADDR = DTRBINDEX+16
BSIZE = DTRBINDEX+17
NEXT = TABINDEN+36
PREY = TABINDEX+37

6.01.00
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User Logging Table

LGHANE
The name of the logging process (logging identifier).

BNRME

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 format of the name
is ULOGxxxx uhere xxxx is the buffer nunber padded on the left uith zeros.

If the switch flag is true, the following will be the fully qualified file
nane of the new log file.

LFRANE
The nare of the logging file.

LFLOCKU
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.

bsST
The dst nunber of the logging data segment (LOGBUFF). (-1 = LOGBUFF not
created yet)

STATUS
The status of the logging process.
INITIALIZING = -1

INACT =0

RCT = 1

RECOVERING = 2
LGAUTO

True 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
CTRPE = 3

LGDEY
The logical device number of the disc logging file or the disc logging
buffer.

PIN

6.01.00
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User Logging Table

The PCB nunber for the legging process (PIN * PCBSIZE).

LGSHITCH
Flag indicating a CHANGELOG is pending {if true). (Not used - for future
use).

LGHENAUTO
True if the autonatic changelog facility was requested for the new log file.
(Not used - for future use).

LGNEWTYPE
If a suitch is pending, this will be the type of the neu log process. (-1 =
no suitch pending). ?Hot used - for future use).

LGADDOR
Sector nuwber 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
R 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 Logaing Buffer ' COMMUNICATIONS RRER x
There will be one of these tables around for the life of any active usar log- 0 [
ging process. Tha table consists of thres parts: L0eIHG -
COMNUNICATIONS AREA - Information about status of the process, etc. that is - .
connon t0 all users of the process. Also the cells for meswages to/fron the IDENTIFIER
process, - N
USER ENTRIES - Information for a spacific user of the process. One
of these for every user of a process (Setup by OPENLOG, released by 4 SHYTCH FORG 4
CLOSELOG). s 5
"NEW RUTO | WEW TVPE
BUFFER ARER - Buffer used to hold logging records from all users
before writing to the log file, 6 HITG TYPE 6
? BUFFER D31 7
8 G PIN 10
COMMUNICATIONS RRER 97 NUBER OF USERS 1
10 | TRX NUFBER OF USERS | 12
ENTRY #2 — [FPTIBFT
I 1 NERT USER NUNBER 13
“ENTRY W3 |FETIBPT
T {FoT{geT o "
I 13 STRTE 15
. 14 e 16
. 15 0% 156 17
ERTRY #N g 16 |7 USERESE |
* 17 TG ERRR | 21
BUFFER RRER 18 T0G DEVICE k4
19 BUFTER SPALE a3
4K WORDS
2  |TUSED SPACE IN BUFFER| 24
21 FILE SET RUMBER 25
22 [ 26
"~ RDORESS °
2] TNPUT k]
. RECORD -
2 FILE 32
6.01.00 6.01.00
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User Logging Buffer User Logging Buffer
SIZE LOGID = BLOGBUFF(0)
2 FILE ] SHITCH’ = LOGBUFF(4)
- o NEWAUTO = LOGBUFF(S).(0:8)
SPACE NEUTYPE = LOGBUFF(5). (8:8)
AUTO = LOGBUFF(6).(0:8)
% TOTAL ¥ LOGTYPE = LOGBUFF(6).(8:8)
- - BDST = LOGBUFF(7)
RECORDS LOGPIN = LOGBUFF(8)
NUMUSER = LOGBUFF(9)
2 AR L] MAKUSER® = LOGBUFF(10
- USERNO = LOGBUFF (11)
SIZE SLPCT = LOGBUFF (1
STATE = LOGBUFF (13)
k. TAST EXTENT 42 1s6 = LOGBUFF (14)
LOGNSG = LOGBUFF(15)
¥ EXTENT 43 USERNSG ] LOGBUFF(16)
LOGERR = LOGBUFF(17)
36 L) LOGDEV = LOGBUFF(18)
- - BSPRCE L] LOGBUFF(19)
BUFUSED ] LOGBUFF (20)
L RESOURCE VSETNO s LOGBUFF(21)
- - OR = DLOGBUFF(11)
INBUFREC = DLOGBUFF(12)
FSIZE = DLOGBUFF(13)
LY 5% FSPACE’ = DLOGBUFF(14)
- - TRECS = DLOGBUFF(15)
MANFSPACE =  DLOGBUFF(16)
B - LASTEXT' = LOGBUFF(34)
- - EXTERT = LOGBUFF(35)
- - RESOURCE = DLOGBUFF(18)
- - UHERD € LOGBUFF (48)
FHERD s LOGBUFF(49)
48 TN USE HEAD PR 60
43 FREE HERD PIR 61
6.01.00




User Logging Buffer

LOGID
The nane of the logging process.

SUITCH’
True if log file suitch is pending. (Mot used - for future use).

NEHARUTO
True if the autonatic changelog option has been specified for the neu log
file. (Not used - for future use).

HEWTYPE
If a switch was requested, this will be the type of the neu logging file.
(-1 = no suitch pending) (Not used - for future use).

RUTD
True if the autonatic changelog option uas specified for the current log
file. (Mot used - for future use).

LOGTYPE
The type of destination file for the logging process.
DISC =0
TRPE =1
SDISC = 2
CTRPE = 3
BDST
The data segrent number of this table.
LOGPIN
This is the PCB nunber for the logging process (PIN*PCBSIZE).
RUNUSER
The nunber of users currently accessing the logging file.
MAXUSER”
The naxinun nunber of users allowed to access the logging file.
USERKD

The next sequential number to be assigned users accessing the systen. It
will get incremented for every unique OPENLOG - used as the log # in the log-
ging record format.

SLPCT
The number of users currently waiting for activation by the logging process.

STRIE

The state of the user logging process.
INACTIVE
ACTIVE

1

nsG
An 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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User Logging Buffer

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 nessages 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. RAfter changelog:
+N - File Systen error number encountered
0 - No error
-1 - Neu disc log file was not empty
-2 - Neu disc log file did not have file code LOG
-3 - Neuw disc file is too smail
(Hot 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’nen record because of an EOF condition (and the RUTO option had
been specified).

BUFUSED

The number of records currently in the buffer. On all extents, except the
last extent BUFSPACE+BUFUSED = 32 (number of records in a conplete block).
Houwever, on the last block of the last extent this will NOT be true since one
record is aluays 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).

LOGRDDR
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 nunber 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 current extent for the writes - since each record is one sector in
length).

User Llogging Buffer

FSIZE

The current extent size of the logging destination file or disc legging buff-
er file for serial destination files. (on the last extent this will be the
last extent size ninus 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 number of records uritten to the logging destination file (includ-
ing those records currently in the buffer).

HAXFSPACE
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 nanagerent (i.e. locking the LOGBUFF). Format is:
RESOURCE + O = Ouner PCB nunber
RESOURCE + 1 = Head of impeded queue PCB nunber
RESOURCE + 2 = Tail of impeded queue PCB nunmber
RESOURCE + 3 = Queue length

UHERD
A table relative pointer to the first entry into the logging data segment.
(-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

[ z
0 0
B USER -

- NAME -

4 4
3 GROUP -

B NAME -

3 10
_ ACCOUNT _

_ NANE _

12 | UsERPcBE | 14
13 | OPENLOG COUNT 15
14 |7 WAIT STATE | 16
15 T ERROR CODE | 17
16 |~ LOG WUMBER 20
17 |7 SUBSYSTEM CODE | 21
18 TOTAL 22
- RECORDS -

23 | FRAD ENTRY PIR | 27
24 | OKWRD ENTRY PIR | 30

6.01.00

17- 36




User Logging Buffer

BINDEX w  BYTE INDEN 10 CURRENT ENTRY
INDER =  WORD INDEX TO CURRENT ENTRY
DINDEX e DOUBLE INDEX TO CURRENT ENTRY

USER = BINDEX
GROUP s BINDEX+S
ACCT *  BINDEX#6
UPIN s INDEX+12
OPENCNT s INDEX#13
WSTRTE = INDEX+14
ERROR »  INDEA+15
LGNU = INDEX+16
SCODE s INDER+17
RECS = DINDEK+3

NENTRY = INDEN+23
PENTRY s INDEX+24

USER

The nane of the user uho opened the logging file through this entry.
GROUP

The group of the user who opened the logging file.

RCCT

The account of the user who opened the logging file.

UPIN

The PCB nunber of the user process (PIN * PCBSIZE).

BPENCNT

Counter of hou nany tines this user called OPENLOG. (Incremented for every
OPENLOG, decremented for every CLOSELOG). (Not used - for future use).

HSTRTE
The uait status of the users process.
INRCTIVE =0

ACTIVE =1
ERROR
Used to hold error information for this user.

-; ] :oKrnon in disc (or disc buffer) and HOMRIT.
L o

LGNUn
The logging number assigned to the user. (Frow USERNO in global area to be
used as log ¥ in the log record).

SCODE
The subsysten code for the caller. This applies only to privileged callers.

RECS
The number of records written by this user.

Usar Logging Buffer

NEXTRY
R table relative 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 dats segnent.
(=1 » this is the first entry)

G.01.00 6.01.00
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Logging Identifier Table Logging Identifier Table
User Logqing Jdentifier Table Typical Entry
ENTRY SIZE = #33 words
DST 241 [} X
0 0
" LOGGING -
Table containing an entry for each potential logging process. Entries are |
added via :GETLOG and released via :RELLOG. IDENTIFIER
Entry %0
[] H 4 4
o T T o ¥ Ny
| _ PRSSNORD i
1 FiRX WURBER OF ENTRIES| 1
2 2 "~ -
3 3 s °
4 — EWIRY SIZE | 4 N FILE N
. - NANE N
2 . %© - -
12 14
ENTRIES "~ FILE Ny
NENTRIES = LIDTAB(1) " L0CK WORD -
ENTRYSIZE = LIDTAB(4) - =
MENTRIES
The naxinun nunber of entries in the table. (i.e. naxinum nunber of user log- 186 -]
ging processes. 1 entry for every process - activated or not). B FILE -
ENTRYSIZE - -
The size of each entry in the table. GROUP
2 HJ
- FILE -
- ACCOUNT -
21 x*
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

OARTA FIELDS OF LOG RECORDS

RECH . DOUBLE INTEGER
CK3UN a INTEGER
. INTEGER
TINE . DOVBLE §!rou inteingic CLOCK)
DRTE ] INTEGER (Fron intrinsic CRALENDAR)
L0610 ]
LoGw . INTEGER
LEN . INTEGER
USERRRER = RSCII
CRERTOR = RASCIY
%] L] INTEGER

NOTE:

1. The checksun algorithn uses the exclusive or (XOR) function against a base
of negative one.

2. Mull record is used for filler.

3, The code uord 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

g:ivihgod users to pass this code in the index parameter of the Openlog
trinsic.

4, Tha "len" field uill contain the entire length of the data 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 example, 2 length of 140 was paseed to the intrinsic.
The "len" field of the first record will be 140, the "len" field of its con-
tinuation record uill also be 140 - even the actual snount of dats
found in the first record will be 119 and the data found in the continuation
record uill be 21,

(Positive length = ¥ uords, negative length » ¥ bytes)

6.01.00
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Neasurenent Information Table

HERSINFOTAS

DST = 89 (x 73)

O | LDEV & OF MERSIO | NERSLDEV
| MERSIO PLABEL | NERSPLAB
2 | NERSIO DST # | NERSDSTN
Reserved 3 | |
for MERSIO
contral 4 | |
51 I
61 |
e 71 |
10| |
1| |
12 |
Rese
for 13 |
parfornance
tuning 14 | |
paraneters
51 |
16 | |
171 |
20 | GLOBAL STATISTICS XDS NUMBER | MERSSTATX-
I | DSNUN
21 | PROCESS STATISTICS XDS BANK | MERSPROC-
| | XDSBANK
22 | PROCESS STATISTICS KOS BASE | NEASPROC~
I | XDSBRSE
23 | PROCESS STATISTICS XDS NUMBER | MEASPROC-
| XoSNUN
) CLRSS 14 STRTISTICS XDS BANK {
L] CLASS 14 STATISTICS XDS BASE |

6.01.00
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Neasurenent Information Table

NERSINFOTAB {Cont.)

26 |  CLASS 14 STATISTICS X0S Wun. I
27 | CLASS 13 STATISTICS XDS BANK |
% | CLASS 13 STATISTICS XS BRSE I
31 | CLASS 13 STATISTICS XDS UM, |
32|  CLASS 12 STATISTICS ¥DS BANK |
33 ] CLASS 12 STATISTICS XDS BASE I
3 |  CLASS 12 STATISTICS XDS WUM. I
35 | CLASS 11 STATISTICS XDS SANK |
36 | CLASS 11 STATISTICS XDS BASE |
37 | CLRSS 11 STATISTICS XDS MUM. |
40 |  CLASS 10 STATISTICS XDS BANK |
41 | CLASS 10 STATISTICS XDS BASE |
42 |  CLASS 10 STRTISTICS XDS NUM. |
43 |  CLASS 09 STATISTICS XDS BANK I
44 | CLASS 09 STATISTICS XDS BASE |
45 | CLASS 09 STATISTICS XDS NUM. |

6.01.00
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Neasurenent Infornation Table

NERSINFOIAD (Cont. )

reserved . |

for
neasurenent . |

interface

50 |CLASS & ENABLED |CLASS 9 ENABLED
| COUNT | COUNT

|
|

51 | CLASS 2 EN.CNT. | CLASS 3 EN.CNT.

I

52 | CLASS 4 EN.CNT. | CLASS 5 EN.CHT.

I

53 | CLRSS 6 EN.CNT. | CLASS 7 EN.CHT.

54 | CLASS 8 EN.CNT. | CLRSS 9 EN.ONT.

B5 | CLASS 10 EN.CNT.| CLASS 11 EN.CNT,

56 | CLASS 12 EN.CNT.| CLASS 13 EN.CNT,

| 57 | CLASS 14 EN.CNT.| CLASS 15 EN.CNT,

o
| 611
reserved
for 62|
shared
clock 83 |
interface
user | 64 |
= €5 |
} 66 |
| 671

6.01.00
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Reasurenent Infornation Table

NERSIKFQTAB (Cont.)

| 2oin| FLAG iRl
shared 71 | %DSI i
clock 72 | XDS2 |
interface 73 | DCOUNT |
cells 74 | plaLing 1
7B TCOUNT i
7% | TLINIT |
71 DLABEL |
"“;00 | MONITOR BUFFER INDEX | SHONIDX
101 |  NERS BUFFER | NERSBUFO
102 | NERS BUFFER INDEX | MEASIDX
reserved 103 |  NEAS ENRBLED FLAGS | MERSHSKO
e::;t 104 | MERS ENABLED FLRGS | MERSMSK1
logging
105 |  MEAS BUFFER BANK | MERASBUFBANK
106 | |
i |
| |
116 | J
17 I

M: Interrupt has nissed due to last interrupt handling.

A: Current interrupt handling active.




Nessage Files

HRPTER 18 MESSAGE FILES

Message 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 control block, access control
block, ete..

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 exanple, signaling a no wait reader that its record
has arrived. See the section’s introduction for & detailed description.

File Structure

File Label/FCB Extent Map

End of file block  Start of file block
Disc addr of extent 0 .

Disc addr of extent 2

Disc addr of extent 3

Disc addr of extent n

The EOF and SOF are examples only, meant to shou:

1) The start of file moves into the extent map 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.

Each extent is composed of a nunber of blocks. Extents all have the same
number of blocks. Extent zero also contains space for the file label and
user labels in the exact same fornat as standard files. Starting with block
zers, sufficient blocks are allocated to the file label/user labels to satis-
fy their space requirements.

Extents outside of the SOF/EOF range may not exist. They are deleted at
close time when there are no more writers accessing the file

6.01.00
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Block Structure

First data record
--------------------------- Exact sane fornat as standard
Second data record variable length blocks.

Record deliniter (~1)

Enpty space (next record
uould not fit)

Separating the data portion of the records fronm their header enables the
standard file systen access procedures to read the records with no knouledge
that they are nsg file records

Record Fornat

| Number of bytes in record |

Length uord’s value does not include itself.

6.01.00
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Header Fornat

| Writer’s ID
|

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 writer to close the file.

Type(8:8)- 0 data
1 open
2 close

fessage Rccess Control Block

tes:
1. Hords/fields that do not pertain to nessage files are left
blank.

2. This diagran shous the “conbined” ACB as it appears to
the nessage access procedures (the procedures in IPC).
Thus it is a combination of the LACB and the PACB.

-5 | OST nunber of the PACB -5

-4 | PACB control block vector table address -4

-3 | DST nunber of the LACB -3

-2 -2

-1

4] | Size of the ACB including buffers (words) []

1 | File Nunber 1 %

2 | File nane 2 *
oo T Vo

6 | Foptions 6 *

7 | Roptions 7%

G.01.00
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Nessage fAccess Control Block (Cont.)

8 | Record size (bytes) 10 %
9 | Block size (uords) 1 *
10 12

11 | Carriage control code (uriters) 13 *
12 | Ho wait I/0 target 14 %
13 | Ho mait I/0 count 15

14 | Error code 16 *

15 | Transnission log (units same as last read/urite) | 17 *

16 | Total number of unread records {includes opens 20

17 | and closes) 21

18 | Block nunber of the file's tail (relative to the | 22

19 | start of file block) 23
20 | Logical record transfer count 24
21 %
22 | Physical block transfer count 26
wy L TTTCFL O T 2?
24 | DST REL RDDR of Read Header »
25 | DST REL RDDR of Write header kil
26 | FCB DST 2
27 | FCB vector table offset 33
28 | Share count { number of LACBs ) k]
29 | Access class, status, etc. 35
X | Logical device number 36
3 [Nrt buf indx| | # buf -1 | 37
32 | DST relative address of next read record 40
33 | Size of the buffer (words) 41

6.01.00
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Nessage Files

Desasae Access Control Block (Cont) Heseace Rccess Control Block (Cont.)
3 | Spare L
60 | Reserved for the stack marker from file systen L]
35 | FMAVT index L I F - R
61 | intrinsice 75
36 | Murber of read LACBs 44 \
37 | Type and disposition 45
- - 64 | User's soft interrupt plabel 100%
38 | RAccess nask | Records per block 46
65 | Number of seconds to wait on boundary condition | 101%
39 [0JW rd buf | WMt buf er Iy Infc id s |f | 47
66 | OiEx|Nd[Vr(BtiCls |C | Carriage control 102+
40 | Nisc, meg file flage %
67 | Reply Port (basic IPC port) 103%
41 | Munber of free word in the current free record 51
68 | Mriter ID 104%
42 | Munber of free records 52
o T 5 69 | Control block index for nowait uriter record buf | 105%
70 | DST relative addr of nouait writer record buffer | 106%
44 | Munber of nondata records in the file 54 -
- oe——— n 107%
45 §5
72 | No wait I/0 resultant error code 10%
46 | Spare 56
73 | No wait 1/0 resultant transnission log 11
47 | #open records | % read requests 57
74 | urite uait queue (basic IPC port) 112
438 | last read error | last write error 60
75 | Read wait queve (basic IPC port) 113
43 | DST relative address of the next write record 61
76 | Length of record in bytes 114
50 | Spare 62
77 | Head record’s record type (same values as header)| 115
51 | Spare 63
§2 | DST rel address of the PRCB 64
§3 | DST rel address of the LACB 65
54 | DST relative address of the stack RCB 66
55 | Stack DST relative address of DB 67
56 | Target area’s DST number 0
57 | Reserved for calling paraneters "
58 72
59 3
6.01.00
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Message Files Hessage Files
Nessage Access Control Block (Cont. Mord Field Description
66 fAccessor’s local flags.
73 | Head record’s wuriter ID 116 (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 - writer has not yet uritten his first record
(ie., he is a virgin).
81 | Completor ID | Maiter ID 121 (4:1) bt 0 - transnission log should be expressed in uords.
1- " " woow H " bytes.
82 | Local flags 122 (5:1) cls - Not currgntly used (reserved for group IPC
standard).
83 | Target DST number 123 (6:1) C - Mo 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 125
40 File’s global flags.
86 | Uaiter’s reply port, O if using ACB compltn area | 126
- nunber of read buffers
87 | Uaiting process’s PIN 127 ( - nunber of urite buffers
(9:1) er 1 - extended read
88 | Maiting process’s pin 10 (10:1) qu 1 - one or more writers has been queued on the
89 | Waiter’s soft interrupt plabel kil Hait queve.
(11:1) » 1 - uait nsg is located in the RCH
90 | Resultant error code 132
(12:1) ¢ 1 - completion neg 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

DST rel address of buffer tuo

* Yalue is private to a particular accessor.

G.01.00
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(14:1) 8 1 - the start of file is block zero

(15:1) £ 0 - the ACB buffers have not been filled

6.01.00
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WNSTAT Definjtions

Octal Event Type Paraneter 1 Parameter 2
Value

72/0  Read init # free rec

72/1 Read conpl {0:8) error, (8:8) ID Nunber of records

72/2  Write init (0:8) ¥ rec, (8:8) ID  Number of free records
72/3  Mrite compl (0:8) error, (8:8) ID  Kunber of free records
72/4 Control (0:8) error, (8:8) I0  (0:4) func, (4:12) parn

72/5 EOF (0:8) error, (8:3) I0  Number of records
72/6 Open (0:8) error, (8:8) ID Nunber of records
72/7 Close (8:8) #free, (8:8) ID  Number of records

72/10 Initiation © (0:8) fix, (3:8) 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) nunber 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 itens are nunber of records, nunber of free
records, start of file, and end of file.

6.01.00
18- 8

Nessage Files

3. Paraneter uord zero has a comnon fornat for all the MNSTAT events.

Field Description
(0:4) Event’s subtype.
(8:2) 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
waiting readers.

(7:1) Honzero indicates that there is one or nore
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
(14:1) - nondestructive read
(15:1) - writer has not uritten any records

G.01.00
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Eile Systen Basic IPC Definitiong

The objective of this set of uncallable procedures is to provide & simple ipc
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 mechanisn is the port. R process desiring to receive nes-
sages would first open (create) a port. This process is termed the "port
nanager." When the port is created, a port nunber is returned to 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 nessages Thus neither ports nor message blocks are scarce
resources.

FCPORTSEND Procedure

This procedure sends a O to 5 word nessage to a port. Optionally a tinecut
value nay be specified which uill limit the duration the message will remain
attached to the port. Expiration of the timeout causes the nessage 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
nunber 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 gqueve), plus one port per accessor (reply port). Their use is
described in the following.

6.01.00
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Reader and writer mait queues

When an enpty nessage file is accessed by more than one reader (share), then
there nust be & uay of having the resders’ FREADs satisfiad in the sane order
that they were issued. That is, there nust be queue of uaiting readers. The
ipc access procedures acconplish this by dedicating a basic ipc port as a
“read uait queue." Uhenever a reader’s request is stalled because the file
is enpty, a nessage is sent to the read wait queue. Subsequent FRERDs by
other processes Will queue up behind the first reader in a FIFD nanner. fn
FHRITE will take the first entry from the uait queue and send a "read nay be
done" nessage to the reader’s reply port.

In a like nanner nultiple uriters uill queue on the Write wait queue when the
file is full.

Conpletion notification for nouait I/0

The IOWRIT intrinsic waits for a nessage to be sent to the reply port (s) of
the specified user files.

Tineouts

Uhen an accessor encounters a boundary condition {ex, a reader accesses an
enpty file), it may specify that the condition nust be satisfied in x seconds
(FCONTROL 4). To this end the ipc access procedures nerely issue the
FCPORTSEND to the uait queue with the user’s tineout value specified. The
tineout will tear the nessage fron the uait queue and place it on the acces-
sor’s reply port.

6.01.00
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Bort Dats Structurgs

Port Data Segnent

flessage Files
Part Nusber

23456789 1011213141516
wofnfonfeefon emfonfrmfn fen o fomfon n e e

|Port index | Port data segnent relative addr/8 }

Port index Index into the port DST nurber array

|
|
| Port DST Nunber Array
\
| SR Located in Systen DB Extension Rrea,
|
| Renainder is |
| conposed of 64 | Portdata segnent nunber | 64
| "block size" |
| chunks. 65 | Reserved for a second port segment I 65
 [—
The chunks are a conbination of free entries, ports, message queve
entries, and tirer list entries.
Port With Two Outstanding Messages
|
| Port
|
6.01.00 6.01.00
18- 13 13- 14
Message Files Message Files
Port Data Segnent Global Rrea Port
' 0 l1 l2 I! 14 lS Is I7 IS I! |10|11I12|13 14 15
O | Data segrient nunber of this port data segnent 0 b Rt g bl B B Bl B B B B B BRI -—-
0 | Head MQE address (Y
1 | Block size in words 1
1] Tail ME address |1
2 | Total number of blocks 2
2 |E] W | Mext port nurber in port list thread| 2
3 | MNaximm number of blocks 3
3 |1 |Subtype|Port Pin nunber i3
4 | Current nunber of free blocks 4
4 | Soft interrupt paraneter one |4
5 | Murber of open ports 5
- 5 | Nunber of MQEs in the port’s queue IS
6 | Head of free list 6
6 | Nunber of sends to this port X3
71 Tail of free list ?
7 | Soft interrupt plabel |7
10 | Head of inpeded process list 8
8 | PIN of port's ouner |10
11 | Tail of impeded process list 9
10 11 ]2 13 [4 15 16 17 18 |9 [10111]12]13]14]15|
12 | Head of timeout thread (TOE address) 10
E Enable uake up bit
13 | TRLX of tineout 1" 0 - Do not auaken the process
1 - Ruaken the process
14 | Value returned by TINER intrinsic uhen 12
W type fction to be taken on an enabled port when a message is
15 | Tineout was initiated. 13 received.
16 | Head of port list (in units of port nunbers). 14 0 - Ruaken the process on a message wait bit.
17 | Not used. 15 1 - Generate user softuare interrupt
2 - Generate system softuare interrupt
I Interrupt node.
Subtype Soft interrupt subtype
6.01,00 6.01.00
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Message Queue Entry (MQE) Tiner List Entry {TLE

789 10111213141516 0123465867889 101112131415
0 1 Nt B anitys i Lo, (o s R 710 0 T et T (rorsd i er s v, 9 i Laot 0
1| Port number of return port |1 1| Preceding TLE entry (0 if first entry) 11
2 |Tine List Entry (TLE),0=no tineout,-1=tined out| 2 2| Nunber of nilliseconds the timeout value |2
31 Paraneter zero 13 31 of this TLE is beyond the previous TLE. | 3
4 | Paraneter one 14 4 | Rddress of the affected MQE |4
§ | Paraneter tuo |8 § | Address of the NOE’s port |5
6 | Paraneter three 16 6 | Value of TINER when this timeout expires |5
7 | Paraneter four (4 7 .l."a;ﬁ-i.;;;;nds) “-“-““""“i ?

10 112 13 14 |5 16 |7 [8 19 [10111[12]13]14]18| o [1 12 13 4 I8 16 |7 I8 I3 [10]11]12]13]14]18]

Tiner entry definitions - 0 - no tineout
1 - tineout expired
2 - TLE address for a pending timeout HNSTAT Definitions

File Systen Message Files
Octal Event Type Paraneter 0  Paraneter 1 Paraneter 2

Value
Hait Message ———
62 Open Port number  Port DST nun  Flags paraneter
parm
0 - WRITER ID €3 Receive Port number  NQE address  Return port
1 - LOCAL FLAGS (differ uith each accessor) conpletion 15:1 Haitspc
(0:1) - accessor just opened file
(1:1) - will uait on boundary condition if no synbiotic process 64 Send Port number  MQE address  Return port
(3:1) - writer has not uritten a record 15:1 Q type
(4:1) - transnission log in bytes
(8:1) - carriage control code 65 Change Port nunber O = enable Head MQE
2 - DSTR of data buffer status 1 = disable  address
3 - Rddress of data buffer (DST relative)
4 - Length of data buffer in bytes 66 fAbort Port nunber  Paraneter Return pert
zero
Conpletion Message
67 Llose Port nunber  Port DST # open
0 - Resultant error code ports left
1 - Resultant transmission log in bytes
0 Expand Port DST nun  # expand blks Total &
blocks
bl Tineout Port nun MQE address Return port
expired
6.01.00 6.01.00
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Nenory Resident Message Facility

CHAPTER 13 MPE MEMORY RESIDENT MESSRGE FRCILITY

Overview of Facility

The merory resident message facility of NPE V addresses the need for an effi-
cient, simple, and uniform method for system code to send short status-type
nessages 1o processes.

Each process is created With a "port" in the message harbor table {DST X71)
which supports a set of message subqueues which are private to that process,
There is a maxinun of four subqueues per port in the initial implementation.
This linit can be easily extended when neu 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 subgqueue number and nessage formats nust be es-
tablished. The caller of SENDNSG nay optionally specify that the destination
process be auakended from 3 Hessage wait.

Message can be any length up to the configured maxinun. Message length is
specified in the call to SENDNSG and RECEIVEMSG. In the initial implementa-
tion, messages are linited to 6 words in length uith 4 uords available for
data. This maximun can easily be increased if the need arises.

By calling PORTSTATUS, a process may at any time deternine whether a
specified subqueue is non-enpty or obtain the subqueus nunber of the nost ur-
gent non-erpty subqueue (lowest nurbered one).

By calling RECEIVEWSG, a process may receive the message at the head of the
specified subqueue. This receive is optionally non-destructive.

R prcsess can Wait on a message Wait, or on a combination of nessage wait and
other wait types.

Message Intrinsics

SENDHSG
Procedure SENDMSG(Destpin, Subqueue, Nsglength, Flags);
Value Destpin, Subgueue, Msglength, Flags;
Integer Destpin, Subqueue, Msglength;
Logical Flags;

Option Privileged, Uncallable;

Destpin, Subqueue, and Msglength have to be within range or a System Failure
622 Will occur.

The caller of SENDMSG stacks the message contents before calling the proce-
dure. SENDNSG expects the first msg word to be at Q-7-fsglength, and the
last nsg word at Q-8. The nessage contents at Q-8 to Q-%flsglength are
deleted from the top of stack by the exit fron SENDMSG to the caller.

6.01.00
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Flags.(1:1) = 1 ==> Wake-up destination process fron a nessage uait.

Return CC = CCG if process was already awake else CC = CCE.

BORTSTATUS
Logical Procedure PORTSTATUS(Subgqueue);
Value Subqueue;
Integer Subqueue;

Option Privileged, Uncallable;

When supplied a valid subqueue number, PORTSTATUS 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 number
of the process’ Host urgent non-ewpty subqueue (the smaller the nunber, the
nore urgent the :ubqueu:i.

If all subqueues are empty, PORTSTATUS returns CC - CCE. If at least one
subqueue is non-enpty, PORTSTATUS returns CC = CCG.

RECEIVENSG
Procedure RECEIVENSG(Subgueue, Msglength, Flags);
Value Subqueue, Msglength, Flage;
Integer Subqueue, Msglength;
Logical Flags;

Option Privileged, Uncallable;

Subqueue and Msglength has better be uithin range or a System Failure 622
will occur.

The caller of RECEIVENSG does an RSSEMBLE(RODS fisglength) 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.

Flagi.(on) ==> do not release nessage fron head of subqueue (non destructive
read).

Return CC = CCG if all subgueues uere enmpty, else CC = CCE.
1ol 11 2| 31 4l 5 i

L S e Sot SRR
LS|t DATR | B
+ L

IN] Subqueue or Link
O +

= Length (2-6)

6.01.00
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Supporting Data Structures
Message Harbor Table [DST #57 (X71

0 | DST Index Number (X71)

1] Data Segnent Size

2 | Reserved

3 | Maxinun nunber of PINS + 1 |

4 | Maxinun Msg Size (6) |

5 | Reserved |

6 | Hessage Pool Head Pointer |

7 | MNessage Pool Tail Pointer |

8 | RAvailable Msg Frames Count |

9 | Head of impeded queue |

10 | Tail of impeded queue |

11 | Reserved |

Poris {16 words each) i
(8 for header + 2 link uords |
for each of 5 subqueues) |
|
|

| Messages (6 nords each}
| (2 for header + 4 for data)

6.01.00
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CHAPTER 20 MMSTRTS EVENTS

MUSTATS Catalog Index

HNSTATS Events

EVENT NARE EVENT NO. EVENT NANE EVENT ND.
DEC. % DEC. %
ALCSTBLK 2 024 (-) * FRERD 62 076 (-)
ALLOCHEN 12 018 * FREADDIR 64 100 (-)
BINRERD 233 351 (-) * FREADLABEL 76 114 ()
BREAK 237 355 (-) * FREADSEEK 68 104 (-)
C_ABSENT 139 213 %
CRBORTIO 142 216 % FRENANE 30 120 (-)
CACHENOY 14 016 %
CCLOSE 146 222 *  FSETHODE 72 110 (-)
CCLOSETRACEFILE 154 232 * FSPACE 63 105 (-)
CCONTROL 152 2% % FUNLOCK 79 117 (-)
€OT_ATT 3 126 *
CGARBAGE 7 007 * FUPDRTE 6 102 (-)
CONFIG-INFO 221 335 () * FURITE 63 077 (-)
CONFIG-INFO 222 33 (-) * FURITEDIR 65 101 (-)
CONFIG-INFO 223 337 (-) * FURTTELRBEL 77 115 (-)
COPEN 140 214 % GIPINTERRUPT 192 300
% GET (DT 15 017
COPENTRRCEFILE 153 231 % T080FTRAP 125 175
CPOLLIST 155 233 % T/0 CONPLETION 111 157 (-)
* INITIATE 8 124
CREAD 147 223 *  TOWAIT 67 103 (-)
* LINK_REG 89 131
CREADY 147 240 % MAKEOC 1 001
* MAP_DOH 87 127
CSDRIVER 150 226 % MONINIT 228 %4 (-)
CSIONALT 144 220 % MONOFF 229 M5 (-)
CURITE 149 225 * PROCESS COMPLETE 211 323 (-)
DC1DC2RCK 231 387 (-) * QONSEG o 000
% QUE_LDR 16 020
DEALLOCH 13 015 *  QUIESCE 40 050
DEALCSTBLK 21 025 (<) * RELRESOURCES 23 027 (-)
*  REQCACHE % 132
DISKBUGCATCHER 200 310 % SEGIOINIT 5 005
* STODH-ENTRY 194 302
DISKBUGCRTCHER 201 311 % SIODN 195 303
DISKERROR 100 144 (-) * SIODONE 6 006
% SOFT’DERTH 120 170
DISKERROR 101 145 (<) * SPECCHAR 23 354 (-)
DISKINTRPT 191 277 *  SPECIALRQ 2 002
DQUE_LDR 17 021 *
*  SPECREAD 238 356 (-)
* START I/0 193 301
*  STRATEGY 83 123
£.01.00
20-1
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DISK TRAFFIC
FCHECK
FCLOSE
FCONTROL
FETCHSEG
FGETINFO
FIND_DE
FLOCK
FOPEN/(DA)
FOPEN/(DA)
FPOINT

98 142 (-) * SWAPIN 3 010
112 (-) * SYSPINS 224 380 (-)
81 121 (-) * SYSPINS 225 341 (-)
71107 (-) * SYSPINS 226 342 (-)
4 004 * SYSPINS 227 33 ()
75 113 (-) * TERNLOGOFF 235 383 (-)
18 022 *
78 116 (-) * TERNLOGON 234 382 (-)
60 074 (-) * TERMREAD 20 346 (-)
61 075 (-) * TERMURITE 232 3% (-)
0 106 (-) * UNMAP_RG 38 1%
6.01.00
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WNSTAT CATALOG INDEX

DESCRIPTION
OF GROUP

MEMORY MANAGER

MEMORY MANAGER/CACHING
NMEMORY MANAGER
SCHEDULING

FILESYS

FILESYS
FILESYS/CACHING

DISC I/0 TRANSFER/CRCHING
DISC ERRORS

SI0

DISC SPACE

DISC CACHING

£S/3000

C$/3000

€S/3000

OISC CONTROLLER INTRPT

PRIVATE VOLUMES

PROCESS CRERTION AKD TERMINRTION
MONITOR CONFIG INFORMATION
TERMIKAL 170

6.01.00
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20-1

20-3

20-10
20-13
20-16
20-28
20-30
20-31
20-32
20-33
20-34
20-51

20-36
20-40
20-43
20-44
20-47
20-48
20-49
20-53

MMSTATS Events

MNSTATS Events

HMHSTAT Event Group O (Merory Management Events)

Event 0

EVENT KAME: QONSEG

DESCRIPTION: ABSENCE TRAP ON CODE/DRTR SEGHENT

CALLING MODULE:

KERNEL

C
CRLLING PROCEDURE(S}: QUEUEONSEGMENT
PRRAMETER DESCRIPTION

P1,P2 = Segnent Identifier

P1.(0:4)

P1.(4:12)
24
P3 = SLL Pointer

= Segnent type field

=> Data Segrent

=> SL Segnent

=> Progran Segnent
=> Cache Donain

W - O

= Progran index into CSTBLK (type 2 only)
= Segrent Number

(SLL table relative)

P4 = STATUS (in stack marker) of calling (trapping) segnent

P5,P6 - Unused.
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Eeamt 1

EVENT NRWE: MAKEOC
DESCRIPTION: MKE SEGNENT AN OVERLAY CW!DHTE RELERSE SEGHENT
THE POOL OF AVATLABLE

CALLING NODULE: KERNELC
CALLING PROCEDURE: MAKEOC

PMMETER DESCRIPTION

P1,P2 = Segnent Identifier
P1.(0:4) = Sognnnt fleld
ata Segnent
1 = SL Segment
2w Progran Segnent
3 = Cacha Domain
P1.(4:12) = Progran index into CSTELK (type 2 only)
P2 = Segnent Number
P3 = Bank of region
P4 = Rddress of region

P5,P6 - Unused.

6.01.00
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Evant 2

EVENT NANE: SPECIALRQ
DESCRIPTION: REQUEST OF SEGMENT EXPANSION/CONTRACTION, UNLOCK,
UNFREEZE, IOUNFREEZE, LOCK, IOFREEZE, FREEZE

CALLING MODULE: KERNELC, KERNELD, ININ

CALLING PROCEOURES: UNLDCKSEG', TOFREEZE’, mcnssoneuv - (KERNELL)
oLsIzE. zs:zz. GETPKSEG, ALTDSEGSIZE,
am FILEST ~{KERNELD)
STRCKOVERFL ou -(ININ)

PARANETER DESCRIPTION

P1,P2 = Segrant Identifier

P1.(0:4) = Suzmt ::.Fhld R
; = ;L S.WS:g

© ran Segnent
I ® ::ﬁn Dorain

P1.(4:12) = Progran index into CSTBLK (type 2 only)
P2 = Sagrent Nunber
Pa= (0:1) =1 w anuu;)h through FETCHSEGNENT

(12:4) Tyoe of e
.(12:4 of request
YP’ > IOFREEZE
1-> FREEZE
2e> LOCK

LSIZE EXPANSION
7=> DLSIZE CONTRACTION
8=> PAFIXED EXPANSION
9=> PXFILE EXPANSION

10=> PXFILE CONTRACTION
= 11=> XDS EXPANSION
= 12=> X0S CONTRACTION
= 13=> ZSIZE EXPRNSION
= 14=> ISIZE CONTRRCTION
= 15=> STRCKOVERFLOM

P4 = For typas (P3.(12:4))
= 0,2,3,5 => P4.(8:8) = LOCK OR IOFREEZE COUNT
= 1,4 => P4,(0:8) = FREEZE COUNT
= 6-15 => REQUESTED SIZE OF ARER IN WORDS

PS,P6 - Unused.

B
£
8
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Event 4

EVENT NRME: FETCHSEG
DESCRIPTION: ~ SEGMENT REQUEST (FOR I/0 SYSTEM OR PROCESS)

CALLING MODULE: KERNELC
CALLING PROCEOURE: FETCHSEGRENT

PARAMETER DESCRIPTION

P1,P2 = Segnent Identifier

P1.(0:8) Segnent type field
=> Data Segnent
1 => SL Segnent
2 => Progran Seguent
3 => Cache Donain
P1.(4:12) = Progran index into CSTBLK (type 2 only)

P2 = Segnent Nunber

P3 = Requester ID
.{0:1) =1 => 1/0 Systen request
L{1:15) = Ldev #
{0:1) = 0 => Process request
.(1:15) = Pin # of requesting process

=> IOFREEZE REQUEST

=> BLOCKED LOCK REQUEST
=> LOCK REQUEST

=> FREEZE REQUEST

=> Segrient already present

=> Segrient is Recover Overlay Candidate

=> Segnent already on its way in for soneone
(Segnent In Motion In)

=3  => Segrent not present -- nust fetch

(Full fetch)

PS5,P6 - Unused.

6.01.00
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Event 5

EVENT NAME: SEGIO
DESCRIPTION: MEMORY HM:GEHENT RERD/URITE OF SEGMENT FROM/TO
DISC QUEUE

CALLING MODULE: KERNELL
CALLING PROCEDURES: PROCESSINITMSG, STRRTSEGHRITE

DESCRIPTION

P1,P2 = Segnent Identifier
P1.(0:4) = Segnent type field

0 => Data Segnent

1 => SL Segnent

2 => Progran Segnment
3 => Cache Domain

P1.(4:12) = Progran index into CSTBLK (type 2 only)
P2 = Segnent Munber
P3 = Disc Request Index - (DRQ Table relative)
Pa = ,(0:1) => WRITE START
> RERD STRRT
.(1:15)

P5,P6 - Unused.

1
0 =
Ldev ¥




WNSTATS Events MMSTATS Events

Event 6 Event 8 (X10)

EVENT NRHE: SIODONE EVENT NAME: SWAPIN

DESCRIPTION: MEMORY MANRGEMENT SEGNENT READ/WRITE FROM/TO DISC DESCRIPTION: SWRP IN R PROCESS
COMPLETE

CALLING MODULE: KERNELC
CALLING MODULE: KERNELC CALLING PROCEDURE: SWAPIN
CALLING PROCEDURES: ~SEGRERDCOMPLETOR, SEGURITECOMPLETOR

PRRANETER DESCRIPTION

PRRAMETER DESCRIPTION 1 esmeecessecememcceoae.

P1 = PIN OF PROCESS BEING SWAPPED IN

P1,P2 = Segnent Identifier P2 = .(0:1) = 0 => BEING SWRP
= 1 => END SWRP
P1.{0:4) = Segnent type field .(1:1} = 0 => NORMAL (PARTIAL SWAP OK)
0 => Data Segment = 1 => SUAP REQUIRED
1 => SL Segnent .(12:4)= 0 => PROCESS SWAPIN COMPLETE
2 => Progran Segnent 2 => NO ROOM, HARD REQ MRY SUCCEED
3 => Cache Donain 3 => KO ROOM, HARD REQ FAILED
4 => SUAPIN STOPPED - MORE URGENT RCTIVITY
P1.{4:12) = Program index into CSTBLK {type 2 only) 8 => NO LOCK SPRCE
P3 = HARDREQUEST = TRUE => HARD REQUEST ON SWRPIN
P2 = Segrent Number FALSE=> NORMAL
P3 = Disc Request Index (DRQ Table relative) P4,P5,P6 - Unused.
P4 = .(0:1) =1 => Urite conplete
=0 => Read conmplete
P5,P§ - Unused.
Event 7 (27)
EVENT HRME: CGRRBRGE
EVENT DESCRIPTION: GARBAGE COLLECTION HAS JUST TAKEN PLACE
CALLING MODULE: KERNELC
CRLLING PROCEDURE: COLLECTGARBAGE
PARAMETER DESCRIPTION
P1 = BANK OF SOURCE JUST MOVED FRDn
P2 = ADDR OF SOURCE JUST MOVED F
P3 = MOVEPRGECKT, NUMBER OF PRGES JUST MOVED FROR
P4,P5,P6 - Unused
6.01.00 6.01.00
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NMSTAT Event Group 1 (Menory Hanager Event 14 (X16)
Event 12 (X14) Event Nare: CACHEMOV

Description: A cache nove (i.e. logical disc request) has
just conpleted.

EVENT NRNE: ALLOCHEM Calling fodule: CACHESEG
DESCRIPTION: FOUND A HOLE FOR A SEGMENT REPLACEMENT REQUEST Calling Procedure: ProcessCDTLogReqQue
CALLING MODULE: KERNELC Paraneter Descri tmn

CALLING PROCEDURE: RESERVEREGION j—

PARANETER DESCRIPTION P1,P2 Segnent identifier of target DST (LDR’BUFDST)
--------------------- 2.(0:1) = 1 then this is a stack.

P1 = REQUESTED SIZE IN PAGES L&) = Happed Domain COT entry nunber
P2 = BANK OF SELECTED REGION P4 = Transfer count
P3 = ADDRESS OF SELECTED REGION PS,P6 = Unused

P4,P5,P6 - Unused.

Event 15 (X17)
Event 13 (X15)

Event Nane: GET_COT

EVENT NRME: DEALLOCH Description: Called uhen an entry in the CDT table is
DESCRIPTION: RELEASE REGION OF MEMORY TO RVAILABLE STATUS obtained or released.

Calling fodule: CRCHESEG
CALLING MODULE: KERKELC Calling Procedures: Get’COT’Entry, CDT’Free’Entry,
CALLING PROCEDURE: RELERSEREGION COT’Get’ND’Entry, COT'Rel’ND’Entry

PARAMETER DESCRIPTION

P1

SIZE RELEASED IN PRGES P = (DT entry nunber
BANK OF RELERSED REGION BASE P2 = Type of call
P3 = RDDRESS OF RELERSED REGION BRSE

= Free entry
P4,P5,P6 - Unused.

[
1 = Get entry

2 = Get Napped Domain entry

3 = Release Mapped Donain entry
&) If P2=3 then Ldev Entry nurber
P4,P5,P6 Not used.

®
2
2
®
e
8

3
?.
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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
2- 16




HMSTATS Events

P3 = PCB13{CPCB)
.(0:1) = 1 => DISPQ - PROCESS ON DISPATCHING QUEUE

-(1:4) = 1 => L SCHEDULING CLRSS

.(2:1) = 1 => C SCHEDULING CLASS

.(3:1) = 1 => D SCHEDULING CLRSS

.(4:1) = 1 => E SCHEDULING CLASS

.(5:1) = 1 => INTER- PROCESS IS INTERACTIVE
.(6:1) = 1 => CORER- PROCESS IS CORE-RESIDERT
.(8:8) = PROCESS’ SCHEDULING PRIORITY

P4,P5,P6 ~ Unused.

MNSTAT Event Group 5

(SEE CHAPTER 18 FOR THESE EVENTS)

©6.01.00
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HHSTRT Event Group 6 (FILESYS)
THESE EVENTS ARE FOR DEVELOPMENT USE ONLY AND ARE NOT NORMALLY ENABLED

Event -60(274)
EVENT HAME: FOPEN
DESCRIPTION: OLD FILE OPEN
CALLING MODULE: FILEACC
CRLLING PROCEDURE: FOPENDA
PARANETERS PARANETER DESCRIPTION

P1= FILE & (0:2)=2 -> NON-SPOOLER RCCESS
(0:2).M6.2 >

P2= AOPTIONS ~ SEE IWTRINSICS MARUAL

P3= FILE LABEL FOPTIONS  SEE INTRINSICS MANURL
P4= RECORD SIZE

PS= FILE LRBEL BLOCK SIZE

P6= # OF BUFFERS

6.01.00
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Event -61(X75)

EVENT NAME: FOPEN’
DESCRIPTION: OLD FILE OPEN (CONTINURTION OF EVENT -60)

CALLING MODULE: FILERCC
CRLLING PROCEDURE: FOPENDA
PARAMETERS PARANETER DESCRIPTION
P1= FILE LABEL FILE LINIT HSH

P2= FILE LABEL FILE LINIT LSH

P3= FILE LABEL # OF EXTENTS
P4-P6 unused

Event -60(X74)

EVENT NANE: FOPEN
DESCRIPTION: NEW DISC FILE OPEN

CALLING MODULE: FILEACC
CALLING PROCEDURE: FOPEN
PARRNETERS PARRNETER DESCRIPTION
Pi= FILE # (0:2)=2 -> NON-SPOOLER ACCESS
{0:2).KE.2 ~>
P2= AOPTIONS  SEE INTRINSICS MANUAL

P3= FOPTIONS SEE INTRIKSICS PMRANUAL
P4= RECORD SIZE

PS= BLOCK SIZE

P6= # OF BUFFERS

6.01.00
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Event -61(X75)

EVENT NAME: FOPEN’
DESCRIPTION: NEW DISC FILE OPEN (CONTINURTION OF EVENT -€0)

CALLING MODULE: FILERCC
CALLING PROCEDURE: FOPEN
PRRANETERS PARAMETER DESCRIPTION
P1= FCB FILE LINIT

P2= FCB MAX # EXTENTS

P3= (0:8)= INITIAL ALLOCATION EXTENTS

P4-P6 unused

37
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Event -62(276)

EVENT NAME: FRERD

DESCRIPTION:

CALLING MODULE: FILEIC
CALLING PROCEDURE: FRERD

MISTRTS Events

HNSTATS Events
Event -64(2100)

EVENT NANE: FRERDDIR
DESCRIPTION:
CALLING MODULE: FILEIO

CALLING PROCEDURE: FRERDDIR

PRRANETERS PRRANETER DESCRIPTION PRRANMETERS PRRAMETER DESCRIPTION
Pis FILE # Pis FILE #
P2= ACBTLOG TRANSFER COUNT P2s ACBTLOG TRANSFER COUNT
P3s FLAGS (15:1) Buffar hit flag P3= FLAGS (15:1) Buffer hit flag
P4 REC N nsu
-63(x7?
PSc REC # LS
EVENT NAME: FURITE
DESCRIPTION:
P6= NOT USED
CALLING MODULE: FILEIO
CALLING PROCEDURE: FURIVE
PARANETERS PRRANMETER DESCRIPTION
Ptz FILE #
P2= TCOUNT SEE INTRINSIC MANUAL
P3= FLAGS (15:1) Buffer hit flag
6.01.00 6.01.00
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vent -65(X10t v 6(X1
EVENT  NAME: FURITEDIR EVENT  NANE: FUPDATE
DESCRIPTION: DESCRIPTION:

CALLING MODULE: FILEIO
CALLING MODULE: FMRITEDIR
PARRNETERS
P1= FILENUN

P2s TCOUNT

P3= FLAGS

P4= REC #

P52 REC #

P6= NOT USED

PARANETER DESCRIPTION

See Intrinsic manval
(15:1) Buffer hit flag
nsu

LW

6.01.00
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CALLING NODULE: FILEIO
CALLING PROCEDURE: FUPDRTE
PARANETERS
P1= FILE #

PARANETER DESCRIPTION

P2: TCOUNT See Intringic manual

PI= FLAGS (15:1) Buffer hit flag
P4-P§ not used

fuent -67(2109)

EVENT KNAME: IOWRIT
DESCRIPTION:
CALLING MODULE: FILEIO

CALLING PROCEDURE: IOMRIT

PRARANETERS PRARANETER DESCRIPTION
P1= FILE #
P2= RCBTLOG TRANSFER COUNT
P3= FLAGS (15:1) buffer hit flag

6.01.00
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Event -68(2104)
EVENT NANME: FRERDSEEK
DESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FREADSEEX
PARANETERS PRRAMETER DESCRIPTION

P1= FILE #

P2= FLAGS (15:1) buffer hit flag
P3= REC ¥ nsu

P4= REC # LsW

P5-P6 not used

Event -69 (%105}

EVENT NANME: FSPACE
DESCRIPTION:

CALLING MODULE: FILEID
CALLING PROCEDURE: FSPACE
PARAMETERS PARAMETER DESCRIPTION
P1= FILE &

P2= DISPLACEMENT  SEE INTRINSIC MANUAL

P3-P6 not used

6.01.00
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MNSTATS Events

NNSTAT Event Group ? (FILESYS)
THESE EVENTS ARE FOR DEVELOPMENT USE ONLY AND RRE KOT NORMALLY ENRBLED

Event -70 (%106)
EVENT NAME: FPOINT
DESCRIPTION:
CRLLING MODULE: FILEIO
CALLING PROCEDURE: FPOINT
PARANETERS PARANETER DESCRIPTION

Pi=FILE &

P2= REC # nSH

P3= LSH LsH
P4-Ps not used

Event -71 (%107
EVENT  NAME: FCONTROL
DESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FCORTROL
PRRANETERS PARAMETER DESCRIPTION

P1= FILE #
p2= CODE See Intrinsics manual
P3-P6 not used

6.01.00
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Event -72 (Xi10)

EVENT NAME: FSETHODE
DESCRIPTION:

CALLING HODULE: FILEIO
CALLING PROCEDURE: FSETHODE
PRRANETERS PARANETER DESCRIPTION
P1= FILE #

P2= MODEFLAGS  SEE IWTRINSIC MANUARL

P3-P6 not used

Event -74 (2112}

EVENT NAME: FCHECK
DESCRIPTION:

CALLING MODULE: FILEIC
CALLING PROCEDURE: FCHECK
PRRAMETERS PRRAMETER DESCRIPTION
P1= FILE #

P2= ERRORCODE SEE INTRINSIC HANUAL

P3-P§ not used

£.01.00
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Event -75 (¥113)

EVENT  NANE: FGETINFO
DESCRIPTION:

CALLING MODULE: FILEID
CALLING PROCEDURE: FGETINFO
PARANETERS PRRANETER DESCRIPTION
Pi= FILE #

P2= FOPTIONS SEE INTRINSIC MANUAL

P3= ACPTIONS SEE INTRINSIC MARUAL

P4-P6 not used

Event -76 (%114)

EVENT NANME: FREADLABEL
DESCRIPTION:

CALLING MODULE: FILEIO
CALLING PROCEDURE:
PARRAETERS PRRANETER DESCRIPTION
P1= FILE #

P2= TCOUNT SEE INTRINSIC NANURL

P3-P6 unused

6.01.00
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vent -77 (1115
EVENT NANME: FURITELABEL
DBESCRIPTION:
CALLING NODULE: FILETO
CRLLING PROCEDURE: FWRITELABEL
PRRAMETERS PRRAMETER DESCRIPTION
P1= FILE #

P2z TCOUNT SEE INTRINSIC MANUAL

P3-Pé unused

Event -78 (2116)

EVENT  NANE: FLOCK
DESCRIPTION:

CALLING MODULE: FILEIO
CALLING PROCEDURE: FLOCK
PARRNETERS PARAMETER DESCRIPTION
Pi= FILE #

P2= LOCKCOND  See Intrinsice manual

P3= COND CODE " " "

MNSTRTS Evants

ANSTATS Events

Event -79 (z117)

EVENT  NRME: FUNLOCK
DESCRIPTION:

CRLLING MODULE: FILEID
CALLING PROCEDURE: FUNLDCK
PRRANETERS PRRANETER DESCRIPTION
Pi= FILE #

P2-Pé unused

MUSTAT Event Group 8
t - 4
EVENT NARE: FRENANE
DESCRIPTION:
CRLLING MODULE: FILERCC
CRLLING PROCEDURE: FRENANE
PARRNETERS PARANETER DESCRIPTION
Pi= FILE #

P2-P6 unused

Event -81 (2121)

EVENT NAME: FCLOSE
DESCRIPTION:

CALLING MODULE: FILERCC
CALLING PROCEDURE: FCLOSE
PARRNETERS PARANETER DESCRIPTION
P1= FILE &

P2= DISP See Intrinsic manual
P3= SECCODE

P4-PE unused

MHSTRTS Events

MMSTRTS Events

Event 83 (x123)

Event Nane: STRATEGY

Description: Called to deternine the type of strategy used
based on who the caller of CDT'ATTACHIO is.

Calling Module: CRCHESEG

Calling Procedure: CDT'STRATEGY

Paraneter Description

P1 = CDT Mapped Donain entry
P2 = LDR entry index
P3 = Strategy
0 - Unknoun caller
1 - Unknoun fron File Systen

2 - Spooler
3 - Directory
4-7 - Unknoun
3 - Gennessage

9 - File Systen, Quiesce I/0

10 - File Systen, sequential, NOBUF

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,Pé Not used.

ol
©

6.01.00
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NASTRTS Evants
ven 124

Event Name: IKITIATE

Description: Called when starting/conpleting logical disc
request.

Calling Module: CACHESEG

Calling Procedures: CDT'Initiator, CDT’Completor

Paraneter Description

P = (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’RATTACHIO.
Calling Module: CACHESEG

Calling Procedure: CDT’Attachio

Paraneter Description

4] = Ldev

4 = Function

P3 = Flags

P4,PS = Parn1, Parm2
Pé = Count

Event 87 (%127)

Event Hare: MAP_DOM

Description: Called when need to "map" a disc domain.
Calling NModule: CACHESEG

Calling Procedure: COT*HAP’CACHED’ DONAIN

Paraneter Description

P Heu CDT entry nunber
P2 Returned COT entry
P3,P4,P5,P6 Not used.

NMSTATS Evants
n X1

Event Nawe: UK_MRP_RG

Description: Called uhen disc domain no longer napped. {i.e. both
the logical and physical I/0 is complete).

Calling Module: CACHESEG

Calling Procedure: CDT’MAP’CACHED’REGION

Paraneter Description

P = (DT Ldev entry nunber
Pz = Region COT entry number
P3,P4,P5,P6 Not used.

Event 89 (X131

Event Name: LINK REG

Description: Called when a disc domain 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 regicn base

P4 CDT entry nunber found in the header
PS5 = # of pages
P6 Mot used.

MNSTATS Events

MNMSTAT Event Group 9 (Disc 1/0 Requests)

Event 90 _(X132)

Event Nane: REQCACHE

Description: Called to see if caching will accept this
1/0 reguest.

Calling Module: CACHESEG

Calling Procedure: REQUEST’CRCHE

Paraneter Description

P1 = LDR entry index
P2,P3,P4,P5,P6 Not used.

Event -98 (142)
EVENT NAME: DISK TRAFFIC
DESCRIPTION: DISC I/0 REQUEST HAS BEEN QUEUED
CALLING MODULE: HRRDRES
CALLING PROCEDURE: ATTACHIO
PARAMETERS PARRMETER DESCRIPTION
P1=CNT DATA TRANSFER COUNT:UORDS IF >0;
BYTES IF <0

P2=F LAGS. (0:4)
P3=FNCT

=4 ==>CLOSE DEVICE

£.01.00
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MHSTATS Events

HNSTAT Event Group 10
Event 100 (X144)

EVENT NAME: DISK ERROR
DESCRIPTION: RECORD DISC ERROR

CALLING MODULE: IOFDISCY
CALLING PROCEDURE: FHDDVR
PARAMETERS PARANETER DESCRIPTION
P1=DIPT(DSTAT) HARDUARE STATUS
P2=30 QMISC
P3=100P(QLDEV).QLDEVN LOR STOCOUNTSLSL(8))

=LDEV/SI0 PROGRAN COUNTER
Event 101 (X145

EVENT NANE: DISK ERROR
DESCRIPTION: RECORD DISC ERROR
CALLING MODULE: IOMDISCO
CALLING PROCEDURE: MHODVR
PARRMETERS PARANETER DESCRIPTION
P1=DIPT(DSTAT) HARDUARE STATUS
£2=80 MISC

Q
P3=I0QP(QLDEV).QLDEVN LOR STOCOUNTELSL(8))
=LDEV/SI0 PROGRAN COUNTER

G.01.00
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MISTATS Events MNSTATS Events

HNSTAT Event Group 11 ISTAT Event Group 12
vent - 1 Evant 120 (X120}
EVENT NANE: START 1/0 EVENT HANE: SOFTDERTH
DESCRIPTION:DRIVER INITIRTOR FOR SIO DEVICE HAS BEEN CALLED DESCRIPTION: BUG CATCHER
CALLING MODULE: HARDRES CALLING NODULE: HARDRES
CALLING PROCEDURE: SIODN CALLING PROCEDURE: SOFT’DEATH
PRRANETERS PRRANETER DESCRIPTION PARANETERS PARAMETER DESCRIPTION
1-mﬂ.(nsm) LOR T0CPL(QLDEV), LOEVN M SOFT'DEATH 1.0, NUMBER
=(0:8 ENTRY # OF PROCESS MRKING REQUEST P2 CALLERS STATUS mm!ll
3:3 mr.xt AL DEVICE NUMBER OF DEVICE Fox 1/0 4] CRLLERS DELTA P

P2wIOQP(QNBCT)=WORD COUNT IF>);BYTE COUNT Ii
P3s(0:2) = FUNCTION CODE SPECIFIED 8Y DIIVER

t0 o R Evant 125 (X175)
=1 = WRITE

= 2 = CONTROL

=(6:10)= DSTN OF TARGET DATR SEG EVENT NANE: IOBUFTRP
EVENT DESCRIPTION: IOSYSTEM BUFFER TRAP

CALLING NODULE: HARDRES
CALLING PROCEDURE: SIODM

EVENT NAME: I/0 COMPLETION

DESCRIPTION: SIO COMPLETION PARANETER DESCRIPTION

CALLING NODULE: HARDRES e 10
CALLING PROCEDURE: SIODH
PRRANETERS PARANETER DESCRIPTION
P1=10QP(QLDEV). LDEVN=LOGICAL DEVICE WUMBER OF
DISC INVOLVED IN TRANSFER

P2=TOQP(GPAR1)  (DEFINED BY DRIVER)
P3=10QP(QPAR2)  (DEFINED BY DRIVER)

nt_ =111 (X157

P1 = JOQP
:g . gW(WSYN).DSTN = DST NUSER OF BUFFER
=

6.01.00 G.01.00
€- 3 20- 38
NHSTATS Events MISTRTS Events
MMSTAT Event Group 13 TAT Even 14
vent 1 %21 nt 1 X214
Event Name: C_RABSENT EVENT NANME: COPEN
Description: Either the mapped disc donain or the target DESCRIPTION:
OST uas absent ulien a cache wove was attempted.
Calling Nodule: CRCHESEG CRLLING MODULE: COMSYS2

Calling Procedure: PROCESSCDTLOGREQQUEUE
CALLING PROCEDURE: COPEN
Paraneter Description

..................... PARRNETERS PARANETER DESCRIPTION

30, Tapped Donain absent P1 (0:8) = CS ERROR CODE
popt o S et identifier of Nesped don (8:8) = LOGICAL DEVICE NURGER
2 nt identifier of Map ain
#5,P6 o 09'!. ™ P2 PHAPY
P3 PHAPZ

:; " I’;DR antry index (DST not present)

L]
P3,P4 = Segnent identifier of DST (P4.(0:1) = 1 stack)
P5,P6 Not used.

6.01.00 6.01.00
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Event 142 (X216}

EVENT RAME: CABORTIO
DESCRIPTION:

CALLING MODULE: COMSYS1
CALLING PROCEDURE: CRBORTIO
PRRANETERS PARAMETER DESCRIPTION
P1  LOGICAL DEVICE
P2 IOQINDEX
P30

6.01.00
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ANSTATS Events

MSTRTS Events

Event 144 (7220}
EVENT HRME: CSIOWAIT
DESCRIPTION:
CALLING MODULE: CONSYS1
CALLING PROCEDURE: CSIGMRIT
PARANETERS PARAMETER DESCRIPTION

P {0:8)
(8:8)

P2 TRANSHISSION LOG
P3

€S ERROR CODE
LOGICAL DEVICE NUMBER

Event 146 (X222)
EVENT HAME: CCLOSE
DESCRIPTION:
CALLING MODULE: COMSYS3
CALLING PROCEDURE: CCLOSE
PARAMETERS PRRAMETER DESCRIPTION

Pl (0:8) = CS ERROR CODE
{8:8) = LOGICAL DEVICE HUMBER

P2 LINE NUMBER

P3 0
6.01.00
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Event 147 (%223)

EVENT NAME: CRERD
DESCRIPTION:

CALLING MODULE: COMSYS4
CALLING PROCEDURE: CRERD
PARAMETERS PARANETER DESCRIPTION

P1 (0:8) = CS ERROR CODE
(8:8% = LOGICAL DEVICE NUMBER

P2 INCOUNT
P3 STRIION

Event 149 (X225)

EVENT NAME: CURITE
DESCRIPTICON:

CALLING MODULE: TOnSYS4
CALLING PROCEDURE: ,CHRITE
PARANETERS PARANETER DESCRIPTION

P1 {0:8) = CS ERROR CODE
(8:8) = LOGICAL DEVICE HUMBER

P2 OUTCOUNT

P3  INCOUNT

ANSTATS Events

HHSTATS Events

HNSTAT Event Group 15 (CS/3000)

Event 150 (%226)
EVENT NANE: CSDRIVER
DESCRIPTION:
CALLING MODULE: BSCLCH
CALLING PROCEDURE: CSDRIVER
PRRANETERS PARANETER DESCRIPTION
P1  TINER Lsu
P2 CURRENTSTATE WHERE THE DRIVER IS IN THE
STATE TRANSITION TABLE
P3 CURRENTEVENT  (0:8) = CURRENT EVENT
(8:3) = LOGICAL DEVICE

WHAT CRUSED THE DRIVER T0 BECOME
ACTIVE

Event 152 (2230)

VENT NANE: CCONTROL
DESCRIPTION
CALLING MODULE: COMSYSS
CALLING PROCEDURE: CCONTROL
PRRANETERS PRRAMETER DESCRIPTION

CS ERROR CODE

Pt (0:8) =
(8:8) = LOGICRL DEYICE NUMBER

P2 CONTROL CODE
P3 PARANETER




ANSTATS Events

fvant 153 (x231)
EVENT MANE: COPENTRACEFILE
CALLING NODULE:
CALLING PROCEDURE: COPENTRACEFILE
PARANETERS PARAMETER DESCRIPTION

BNSTATS Evants

Event 165 (3233)

EVENT NARE: CPOLLIST
DESCRIPTION:

CRLLING NODULE:
CALLING PROCEDURE: CPOLLIST
PRRANETERS PRRANETER DESCRIPTION
P1 LOGICAL DEVICE

Pt (0:8) » CS ERROR CODE P2 CS ERROR COOE
(8:8) = LOGICAL DEVICE NUMBER
P3 PHAP
P2 CTRACEINFO
P30
Evant 154 (1232)
EVENT NAME: CCLOSETRRCEFILE
DESCRIPTION:
CALLING MODULE:
CALLING PROCEDURE: CCLOSETRACEFILE
PARRNETERS PRRAMETER DESCRIPTION
Pt (0:8) = CS ERROR CODE
(8:8) = LOGICAL DEVICE NUNBER
P20
P30
6.01.00 5.01.00
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MISTATS Events MISTATS Events
TAT Even 1 TAT 1
vent 1
v 181
EVENT WAME: CRERD
DESCRIPTION: EVENT NAME: DISKINTI
DESCRIPTION: A msmzo CONTROLLER 1S PROCESSING AN ATTENTION INTERRUPT
CALLING NODULE: DSHON (ONLINE /OFF LINE)
CALLING MODULE: HARDRES
CALLING PROCEDURE :
CALLING PROCEDURE: SIODM
PARRNETERS PARANETER DESCRIPTION
PRRANETERS PRRAMETER DESCRIPTION
Pis TINE STAIW Pz @ITP  (US)--i.e. WHO GOT THE INTERRUPT
P2s (0:4) NOT USED
(4:1) 8LOCK P2s @ITP  (THEM)--i.e. WHO RAN THE POLL PROGRAN
(5:2) STATE
(7:3) NEXT
(10:1) .-o %tuuzmg EVENT P3= DITP “OUR" DIT FLAGS WORD
(11:5) sua EVENT NUNBER THERE SHOULD BE AT LEAST AN X300 RAND AN 2303 FOR ERCH SIO PRGN,
A SINGLE ISOLATED (IN TIME) REQUEST WILL GENERRTE AT LERST A
P3= DEPENDS ON THE SUB EVENT NUMBER AND 1303, X300, X303. IF THE QUEUE OF I00°S ON A DIT NEVER EMPTIES,
IF IT IS AN INITIRLIZATION OR COMPLETION EVENT. THERE WOULD BE ONE 2300 AND ONE X303 PER SI0 PRGA.
NSG: (0:4)  STRNTYPX
(4:6)  1SG CLS
(10:16) STRNTYP
SUB  SUB EVENT INIT comp
EVENT NO.  NANE PRRN PARN
0 CRERD 0 LEN
1 CHRITE X HSG LEN
2 10MATT 0 LEN
3 CCHECK 0 ERRCOD
4 DSATIN 0 0
5 uC X NSG R NSG
6 CHNGEWRTT PRRA [
7 q REQ
10 CRBORT 0 T/F
1 CRESEY
12 CSDRTR R NSG
] CSRERERD
5.01.00 6.01.00
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MASTATS Events

Event 192 (X300}

EVENT NAME: GIPINTERRUPT
DESCRIPTION: INTERRUPT JUST PROCESSED

CALLING NMODULE: HRRDRES
CRLLING PROCEDURE: GIP
PRRANETERS PARAMETER DESCRIPTION

Pt = ey
P2 = QUEUE ELEMENT WORD ENTRY INDEX
P3 = CONTENTS OF DIT WORD O: THE FLAGS WORD
PR = CHANNEL PROGRAN INSTRUCTION POIRTER
P = CONTROLLER STRTUS
P6 = LSH of a Return fron TIMER
6.01.00
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NMSTATS Events

Event 133 (X301)

EVENT NAME: STARTIO
DESCRIPTION: Issuing SIOP machine instruction.

CALLING NCDULE: HARDRES
CALLING PROCEDURE: START’HPIB, STARTIO
PRRAMETERS PARAMETER DESCRIPTION

Pi = fbsoiute address of SI0 progran to start.

P2 = LDEV nurber

P3 = DRT nunber

P4 = QENTRY’ IHDEX FROM DITP(DIOQP)

Ps = DIT WORD 0:  THE DIT FLAGS WORD

P6 = LSW of A RETURN FROM A CALL TO TIMER
6.01.00
20- 8

MMSTATS Events

Event 134 (1302}

EVENT NAME: SIODH-ENTRY
DESCRIPTION: Entering SIODM

CALLING MODULE: HARDRES
CALLING PROCEDURE: SIODN
PARANETERS PARANETER DESCRIPTION
P1 = LDEYV

P2 = 10Q OR DRQ table relative index

P3 = DIT HORD O (DIT FLAGS)

P4 = CURRENT STRTE OF THE VARIABLE STATE
IN STO0DM

P = UNUSED RT THIS TIME

P6 = LSH RETURNED BY CALL TO TIMER

Event 195 (X303)

EVENT NRHE: SIODM-EXIT
DESCRIPTION: Leaving SIODM main loop.

CALLING MOOULE: HRRORES
CALLING PROCEDURE: SIODM
PARANETERS PARANETER DESCRIPTION

SANE RS EVENT 194 (X302)
EXCEPT THAT EVENT IS 195 (2303)

6.01.00
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HNSTATS Events

MHSTAT Event Group 20

THESE EVENTS ARE FOR DEVELOPHENT USE ONLY AND ARE NOT WORNALLY ENRBLED

Event 200 (%310)
EVENT RAME: DISKBUGCATCHER
DESCRIPTION: f MOUNTED VOLUNE TABLE CHANGE IS BEING MADE.

CALLING MODULE: PYSYS

CALLING PROCEDURE: IVTABLE
PARANETERS PARANETER DESCRIPTION
P1= FUNCT

0 = DELETE ENTRY

1 = ADD ENTRY

2 = PRESERVE ENTRY
P2= MVTRBX (MOUNTED VOLUME TRBLE INDEX}

P3= DELTRP (VALUE OF Q-2)

Event 201 (2311)

EVENT  NAME: DISKBUGCATCHER
DESCRIPTION: A PRIVATE YOLUME USER TABLE CHANGE IS BEING MADE.

CALLING MODULE: PVSYS
CALLING PROCEOURE: USERTRBLE
PARANETERS PARANETER DESCRIPTION

P1= FUNCT

CREATE USER ENTRY

RENANME USER ENTRY

RETURN ALL MYTABX INDICES USED BY R

SPECIFIC PCB

3 = RETURN ALL PCB POINTERS USING A SPECIFIC
MVTABK

4 = GET USER ENTRY

1
2

P2
P3= DELTAP (VALUE OF Q-2)

MJTABX (MOUNTED VOLUME TABLE INDEX)

6.01.00
20- 52




MNSTATS Events

HISTAT Event Grovp 21 Process Craations snd
Tamirations Logical Process Table

Evant -201 (2323)

EVENT NANE: PROCESS COMPLETION
OESCRIPTION: PROCESS HAS TERNINATED

CALLING MODULE: NORGUE
CALLING PROCEDURE: TERMINATE
PRRANETERS PARRNETER DESCRIPTION
P10

P2a0
P3s)

6.01.00
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MISTRTS Events

[SIAT Event Group 22
Line $sanp of Event Trace Ensble and Dissble

Rvens 221 (x238)

EVENT  NANE: CONFIGUIRYION INFORMRTION
DESCRIPTION: EVENT GROUP

CALLING MODULE: CRIO
CALLING PROCEOURE: CONSNON
PARANETERS PARANETER DESCRIPTION
Pi= HEASHSKO
P2= MEASMSK1
P3sReserved

MASTATS Events

Event 222 (X336)
EVENT NANE: CONFIGURATION INFORMATION
DESCRIPTION: MPE VERSION FIK UPDRTE
CRLLING NODULE: OPCOMMAND
CRLLING PROCEDURE: CXHON
PARANETERS PARANETER OESCRIPTION
P1s VERSION

P2s FINL

P3= UPDRTEL

vent - -%337

EVENT NANE: CONFIGURATION INFORMATION

DESCRIPTION: SYSTEM TRBLE LOCATIONS AND AVAILABLE LINKED MEMORY
INFORMATION

CRLLING MODULE: OPCOMMAND

CALLING PROCEDURE: CXMON
PARAMETERS PARRNETER DESCRIPTION

P1=f (l!OJZ)QESI(O)-QDST(O)

sDISPLACEMENT TO CODE
PZIF(Z!O33)'@CST(LRSY)-@DST(0)

=DISPLACEMENT T0 SHARRBLE
P3=LOGICAL(TOTALADLSK(4) )=LINKED MEMORY SIZE

ISTATS Events

224 -(x
EVENT WANE: SYSPINS
DESCRIPTION: LOGICAL PROCESS TABLE
CALLING MODULE: OPCOMMAND
CALLING PROCEDURE: CXNON
PARANETERS PARAMETER DESCRIPTION
PY=ABSOLUTE(X1141)=PROGEN’S PCBENTRY WUMBER

P2zABSOLUTE(X1142)=NAN"S PCB ENTRY NUMBER
P3=ABSOLUTE(X1143)=UCOP* S PCB ENTRY NUMBER

Event -225 (-x341)
EVENT NANE: SYSPINS(CNTD.)
DESCRIPTION: LOGICAL PROCESS TABLE
CALLING NODULE: OPCOMMAND
CALLING PROCEOURE: CXMOM
PRRANETERS PARANETER DESCRIPTION
P1=RBSOLUTE(X1144 )=PFAIL'S PCB EM;I;R.V‘ NUNBER

P2=RBSOLUTE (X1145)=DEVREC’S
P3:RBSOLUTE(X1146)=PRNSG’S PCB ENTRY 0

vent - ~234
DESCRoPTION: LoGTCRL PROCESS TRBLE
CALLING MODULE: OPCONMAND
CRLLING PRGCEDURE: CXMON
PRRRMETERS PRRAMETER DESCRIPTION
P1=RBSOLUTE(X1147)=STHSG'S PCB ENTRY #

P2=RBSOLUTE(X1150)=L0G’S PCB ENTRY #
P3=RBSOLUTE(X1151)=L0RD’ S PCB ENTRY M

6.01.00
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NNSTATS Events

Event -227 (-%343
EVENT NAME: SYSPINS(CNTD.)
DESCRIPTION: LOGICAL PROCESS TRBLE
CALLING MODULE: CPCOMMAND
CALLING PROCEDURE: CXMON
PARAMETERS PARAMETER DESCRIPTION
P1=RBSOLYTE(X1152)=I0NESSPROC’S PCB ENTRY #

P2=ABSOLUTE(X1153)=SYSIOPROC’S PCB ENTRY #
P3=ABSOLUTE (21154 J=NENLOGP’S PCB ENTRY #

Event -228 {%344)

EVENT NAME: TIMESTANP
DESCRIPTION: TIMESTAMP
CRLLING MODULE: OPCONHAND
CALLING PROCEDURE: CXNOMW
PARAMETERS PARAMETER DESCRIPTION
P1=CALENDAR (0:7)=YEAR OF CENTURY
7:9)=DRY OF YEAR
P2=ClﬂEK(HORD1).(0:7;=HOUR OF DRY

P3=CLOCK(MORD2). (0:7)
.(8:8)=TENTHS OF SECONDS

Event -229 (-%345)

EVERT NANE: MONOFF
DESCRIPTION: END EVENT TRACING

CALLING MODULE: OPCOMNRND
CALLING PROCEDURE: CXMON
PARAMETERS PARANETER DESCRIPTION

MNSTATS Events

HHSTAT Event Group 23 (Terminal I/0)

Event 230 (X346

EVENT HRNE: T
DESCRIPTION:

ERNMREAD
TERMINAL RERD COMPLETION

CALLING MODULE: HARDRES

CALLING P

ROCEDURE: TIP

PARANETERS PARANETER DESCRIPTION

P1

P
P3 =

LDEV
RERD DURRTION
BYTES RERD

Event 231 (%347

EVENT NANE: D
DESCRIPTION:

CALLING N
CALLING P

PARANETER:
P1 = LDEV

P2 = DURA
P3 = BYTE

C1DC2RCK
DC1/DC2 HAS BEEN SATISFIED

ODULE:  HARDRES
ROCEDURE:  TIP

S PARANETER DESCRIPTION

TION (BETWEEN START RND DC2)
S READ (EXCLUDING DC2)

P1=0
P2=0
P3=)
G.01.00 6.01.00
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MNSTATS Events MNSTRTS Events
Event 234 (2352
Event 232 (%350) EVENT NRME: TERMLOGON
DESCRIPTION: TERMIKAL JUST LOGGIKG ON
EVENT HAME: TERMWRITE CALLUING MODULE: IOTERMO
DESCRIPTION: WRITE COMPLETION CALLING PROCEDURE: TERNMIOM
CALLING NODULE: IOTERMO PARAMETERS PARAMETER DESCRIPTIOH
CRLLING PROCEDURE: TERMION P1 = LDEV
P2=0
PARANETERS PARANETER DESCRIPTION P3=0

P1 = LDEV

" ou

P2
P3 = BYTE COUNT OF TRANSFER

Event 233 (X351

EVENT NRME: BINRERD
DESCRIPTION: BINARY RERD COMPLETED

CALLING MODULE: HARDRES
CALLING PROCEDURE: TIP

PRRANETERS PRRAMETER DESCRIPTION
P1 = LDEV
P2 = DURRTION
P3 = BYTES RERD
5.01.00

.8.

Event 235 (X363

EVENT NAME: TERNLOGOFF

DESCRIPTION: TERMINAL JUST LOGGED OFF
CALLING MODULE: IOTERMO
CALLING PROCEDURE: TERMIOH
PRARANETERS PARANETER DESCRIPTION
P1 = LDEV
P2=0
P3I=¢

83




Evant 236 (£354)

EVENT NAME: SPECCHAR
DESCRIPTION: PROCESSED SPECIAL CHARRCTER

CRLLING MODULE: HARDRES
CALLING PROCEDURE: TIP

P?RMETERS PARRNETER DESCRIPTION
:g t gPECIRL CHARRCTER PROCESSED
=

Event 237 (1955)
EVENT MRME: BRERK
DESCRIPTION: PROCESSED BRERK

CRLLING NOOULE: HRRDRES
CALLING PROCEDURE: TIP

PRRANETERS PARANETER DESCRIPTION
P1 = LDEV
P2 = DSTATE

PIs0

Evant 238 (X356)

EVENT NANE: SPECRERD
DESCRIPTION: SPECIAL RERD TERMINATION CHARACTER DETECTED

CALLIRG NODULE: HARORES
CALLING PROCEDURE: TIP

PRRAMETERS PRRAMETER DESCRIPTION
P1 = LDEV
P2 = DURRTION
P3 = BONT
6.01.00
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HNSTRTS Events

MNSTATS Events

{INSTAT Evant Group 24 (Pouer Fpil)
Fvant 240 (2360)

Event Name: PFRIL

Description: Pousr fail detscted.

Calling Module: ININ, PFRIL

Calling Procedures: Pouerup (ININ), Pousrup (PFRIL)

Paremater Description

Pl = 0 Called fron Pouerup in ININ
1 Called from entry in Pouerup in PFRIL
2 Called fron end of Pouerup in PFAIL

P2 = For P1%0 this is 0
For P1s1,2:
TRUE = NMultiple pouerfail
FALSE= First pouerfail

P3 =
pouerfail or PFAIL processing complete

t by the pouer doun trap in ININ

t by the pouer up trap in ININ

t when auake the PFRIL process

t by PFAIL after message appears on console

RXET

P4 = SYSUP
= Systen not back up after pouerfajl

1 = Systen back up after pouerfail
P5,P6 not used.

PF
[
1
2
3
4
Y
]

32
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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
21-1

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.
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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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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.
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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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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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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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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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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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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

6.01.00
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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
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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.
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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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Disc Free Space
= =
= 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 Overvieu

Disc Caching is an optional feature of MPE that utilizes excess main memory
and excess CPU horsepouer to keep portions of frequently referenced disc
"domains" in memory, (R disc “domain" is a copy of a portion of disc resid-
ing in nain nenory. These disc domains are considered "cached” when they are
in nemory and are considered “mapped" when there is I/0 pending against
then.) Disc Caching nanages the bi-directional transfer of these disc
donains between nain memory and disc storage. Wo nain memory is pernanently
dedicated to cached disc domains. Cached disc domains share main memory with
all other types of MPE segnents 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 workload and resource availability.

Disc Caching uses the MPE kernel resource mnanagement nechanisns and
strategies. These nechanisms are extended to handle cached disc domains in
the sane manner as segrents. Thus, cached disc domains can be of variable
gize, fetched in parallel with 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 segments, and
cached disc donmains is dynanic. This partitioning is based on the workload’s
current requirenents and current nenory availability.

Disc Caching can be enabled/disabled on a disc by disc basis. When caching is
enabled for the first disc, the code segrent containing the Disc Caching code
uill be locked into menory. Rlso at this time the Cache Directory Table (CDT)
uill be built and locked into memory. Hhen caching is disabled for the last
disc, the code segrent will be unlocked fron memory and the COT will be
released. Thus if caching is not enabled no memory uill be wasted.

The CDT is used to keep track of the follouing infornation:

1) The disc ldevs currently enabled for caching. There will be a
Device Entry in the table for each cached disc.

2) R 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.
FRERDS/FURITES) or have nemory nanagerent I/0 pending (i.e.
fetching the disc domain into nemory, or posting the disc
donain 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”.

6.01.00
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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 Domain entries that will describe the user I/0 to
take place. This is analogous to a Disc Request queved to a
specific DIT waiting for service.

Hhen a request is nmade to access disc information, Disc Caching must first
deternine if the requested disc domain is present in memory. Disc Caching
uill first deternine if the requested area of disc is already napped into
nerory by scanning through the Mapped Dowain entries of the CDT. If the
requested transfer can be satisfied with a currently napped disc domain, then
the I/0 request will be queued (FIFO) behind the other I/0s pending against
that mapped domain. If the requested area is not already nmapped, then a
searth is nade through the linked list of cached disc domains 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. R domain is
then considered mapped uhen there is an entry for it in the Mapped Domain
portion of the CDT. Mapping the donmain allows Disc Caching to manage the I/0
pending and/or currently active for a particular disc domain. Once the disc
dorain is mapped and present, the data can be moved between the process’ data
area and the napped disc donain. The process can then continue executing
without interruption or a process suitch. The user/subsystem process for
which the move is done Wwill be charged with the CPU overhead.

Hhen a request is made to read data that is not currently cached in menory
(i.e. a read "niss"), the fetch strategy uses the File Systen’s knouledge of
the type of access (sequential or randon), the extent size of the file, along
Hith the current nemory load to select the optimal size of the disc donain to
be fetched and napped into nemory. The fetch of the disc domain is then in-
itiated on the user’s stack without a process switch. After the fetch is in-
itjated, it completes in an unblocked manner so that this process (if no-wait
I/0) or another process can proceed in parallel with the cache fetch.

In general, uhen writing, a process will not wait for completion of the
physical I/0. Instead, the process will be awakened as soon as the transfer
has conpleted betueen the process’s data area and the napped disc domain
(i.e. no-wait-for-post). The physical I/0 will 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 uith 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 urite 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 written is not currently
cached in memory, a free piece of memory will be obtained to nmap the cor-
responding disc inage and then the "urite" takes place from the process’ data
area to the napped disc domain, This prevents data from having to be read
before being uritten. Rfter that, a post to disc is initiated (on any write
only the portion of a napped disc domain that is modified will be posted to
disc). Rfter the nove to the napped disc domain is conplete and the post to
disc is initiated, the process perforning the "write" is allowed to continue
to run uithout having to wait for the post to complete. Writes that nust be
posted to disc in a certain order use the Global Serial Write Queue. These
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ordered Writes 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
Hoves to/fron 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 completes. If a request
is not conpletely described by one disc domain already in menory or a Mapped
Bonain COT entry (i.e. the requested disc area falls into more than one disc
donain} then the overlapping disc donain(s) will be flushed to disc and the
neu complete disc domain will be fetched (if read) and mapped - no partial
nappings are allowed.

The DST number of the Cache Directory Table (CDT) is at %1273 and the bank
and offset are kept in X1274-%1275. The Caching Sir (2) is used uhen starting
and stopping caching (via :STARTCACHE/:STOPCACHE) and by the LORDER when
load%ng a progran file (this sir is only used when updating the STT at load
tine).

When 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 more detailed
explanation of both the DIT and the Disc Request Table header. See Chapter 2
for a)descnption of the Menory Region Header for a disc domain (cached
region).

£.01.00
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Disc Caching Tables Overvien

Header
(Info for table mgt)

4----]  Device entry # 1 | ---mmeeeen +

Napped Donain # A

for Dev # 1
---------------------- i Request
1 Entry
Napped Donain # B |<-+ (LOR)
for Dev # 1 -+

Mapped Donain # € j<-+
for Dev # 1




f e s e e e s s n s

+===>| 13t Cached Region

+===>| 2nd Cached Region |--=-+

$mman {Dav #1) C==md

| |
+===>| Wapped Cache Region |----+
veve|(Napped disc domain WA)|
(Dev 1)

(Cached disc donain)

$mean (Dev #1) Cummt

(Cached disc donain)

.
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Laghe Dirgctory Table

The Cache Directory Table (CDT) is the bookkeeping structure for managing
cached disc domains. This table is divided into 3 parte:

M r En
%a antry contains all information nacessary to manage the entirs table and
also contains global caching related infornation.

Y. gngg
;En uill ‘be one of thase antries for every disc ldev that currently has
cathing enabled. These entries keep track of all cached disc domains in
nerory for this device. In addition, these entries contain statistics regard-
ing the nunber of I/0s perforned to the ldev.

\ majn Entry
g*;n entries describe disc domains that are currently "napped” into nemory.
This neans that thers is logical I/0 (cache move) and/or physical I/0 (fetch
or post) pending. These antries keep track of the state of the cached disc
dorain (INI, ROC, etc.) just as the DST Table keeps track of data segnents.

The following low core cells contain the address of the CDT:
X1273  contains the DST Number of the CDT

%1274  contains the Bank Nunber of the COT
%1275  contains the Offset within the bank of the COT

$mmme| (ment
! .
4--=>] Last Cache Region [¢---+
| (Cached disc domain) |
| (Dev #1) |
1 |
6.01.00 6.01.00
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Header Entry CDT’ENTRIES
The total nunber of CDT entries configured in this table (i.e. includes alil
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*EMTRIES (CDT Device entries)
+ 1 entry for each DRQ configured.
1 Entry Size (X30) COT*SIZE (CDT Mapped Dorain entries)
2 # Free Entries COT’FREE’ COUNT This schere insures that this table can never overflou (since an entry in the
DRQ table is aluays obtained before an entry in this table).
3 1st Free Entry {table offset) COT*FREE’ HERD
CDT'SIZE
4 Last Free Entry (table offset) COT’FREE’ TRIL Size of each entry in the table.
5 Max # Entries Used COT*NAX’ USED COT’ FREE® COUNT
Total nunber of entries currently unassigned.
6 # Ldevs cached CDT’ NN’ LDEVS
COT’FREE’HERD
7 | 1st Cache device entry (entry number) | COT’DISC’HEAD Table relative offset (i.e. Entry number * entry size) of the first available
entry.
210 # Hords this DST COT*DST’ WORDS
COT’FREE’ TAIL
11 TRUE if stopcache pending CDT’STOP*PND Table relative offset of the last available entry.
x12 # Sectors sequential fetch CDT’SEQ’ MINFTCH CDT’HAX’ USED
The naxinui nunber of entries in use at one tine.
13 # Sectors randon fetch COT’RHD’ NINFTCH
COT KU’ LDEVS
x14 TRUE if wait for physical post CDT’FORCE'POST The nunber of ldevs turrently cached.
%15 | Head of inpeded gueue (PIN) COT'STOP’ QUELE CDT’DISC’HEAD
The entry hunber of the first Device Entry.
X6
. COT’DST’ HORDS
. The total nunber of words in this data segnent.
227 COT’STOP' PND
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This value will be TRUE if there is a pending :STOPCACHE.

CDT” SEQ’ NINFTCH
If there is a prefetch for a sequential read ("niss"), the size of the
prefetch is delimited 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 nultiple 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).

COY’RND' NINFTCH
This is the same 39 COT'SEQ RINFTCH except that iv'a for randow accees, The
default value is 16 sectors. (This value may be changed via :CRCHECONTROL).

6.01.00
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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

6.01.00
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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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N najin En

O | Prev napped donain entry (entry nunber)| COT'HD’PREV
1 | Mext napped donain entry (entry nunber)| CDT’MD’NEXT
2 Start sector COT' M0’ SECTOR
i address i
4 Last sector COT’ MO’ END’ SECTOR
) address i
61 A IIII Nl LIFIRVIN S/ S COT' MO’ FLAGS
EUEEFEREEY R
L
LA N TR T A
7 # Reads pending CDT’ M0’ RERD® CNT
xi0 # Urites pending COT'HOWRITE' CNT
431 Lock uaiting COT 10’ LXD* COT
x12 Head of inpeded LOR COT’ N0’ INPED’ HO
13 Head of active LOR CDT' 10’ LDR’ HERD
Xi4 Menory address COT’ N0’ HEN’ ADR
) if present )
x16 DRQ for this napped domain COT' MO’ DISCREQ
017 # Flushing CDTs COT’ 10’ LK* CNT
X20 Ldev for this napped donain CO7" 10’ LDEV
22t Head inpeded queue (PIN) COT' 1D’ INPEDED
x22 Device entry (entry nunber) COT’ 10’ DE
%23
x27
6.01.00
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1 - READ. Only read LDR(s) are attached.

2 - WRITE. Write LDR(s) and possibly read LDR(s) are
attached.

3 - FLUSH. CDT is being flushed out.

4 - LOCK. Unused.

CDT*ND* RERD’ CNT
The nunber of LDRs attached that are for reads (move not caormplete}.

COT"1D* URITE" CNT

The nunber of LDRs attached that are for urites. NOTE: This count mill not

be decrenented until both the cache nove and the physical urite conpletes.

mezer, as soon as the cache move conpletes, the LDR uill be dequeued fron
0T,

CDT’ND’ LKD’CDT
ot used.

COT* 1D’ INPED’ HD

The first LDR that is impeded. (I.e. the CDT is in a urite state already and
another write is attached. The second write uill be placed in this queue un-
til the first urite conpletes.)

€DT° 10’ LOR’ HERD
The first LDR that is on the active list for this COT.

CDT’ D’ NEN' RDDR
The nenory address (region base) for this mapped disc domain, if present.

CDT'nD* 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-

;71 I)Ilﬂs (urites) have conpleted. (I.e. this DRQ is used for the physical
0.

COT"HD’ LK’ CNT
Not used.

CDT’ b’ LbEV
The ldev nunber for this napped donain.

COT’ND' INPEDED

The PIN for the first process inpeded on this napped disc domain. Processes
get inpeded here uhen they do WRITFORIO when their DR is on the CDT impeded
queue and the Mapped Domain is currently being uritten out. (This will also
happen upon a :STOPCACHE to force all LDRs to complete.) Rs soon as the
physical post of the Mapped Domain is complete, all processes impeded here
will be awakened.

CDT'MD’ DE
The entry number far the Device entry that this Mapped Domain entry is as-
aneiated 1ith

G.01.00
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€07’ 1D’ PREV
Entry nunber of the previcus napped domain entry for this device.

CDT’MD’ KEXT
Entry nunber of the next napped domain entry for this device.

COT'ND’ SECTOR
The starting disc sector address representing this napped domain entry.

COT’ND’ END’ SECTOR
The ending disc sector address representing this napped domain entry.

COT' 10’ FLAGS )
Flags describing the state of this napped domain entry and the region as-
sociated with it:

(0:1) - fbsent.
Region is not present in memory.
(1:1) - Il
Region is already In-Motion-In. (Set when the fetch for
this cached region is initiated).
]

ugion is In-Notion-Out. (Set by STARTOBJWRITE wmhen per-
0 ;o?ﬁng the background post of a cached region).

1) - .
18 disc domain was not present and had to be prefetched.

(2:1) -

E;:; - ﬁ Not used.
: arced Urite In Prograss. Region was forced out of memory
to make roon for another object.

(6:1) - ROS.

ecover Overlay Candidate. Region may be forced gut of
nenory to nake roon for another object. However, if this
ngti'on is referenced again it can be recovered.
v K.

(7:1) -
lean region in the urite state. Cleared as soon as 2 rove
conpletes. (I.e. if this bit is on, then a urite can con-
plete innediately. Otheruise the urite uill have to wWait
@1 :ntiérthe current write conpletes the physical post).
1) - .

et uhen the CDT is being posted out as a result of a
urite request that did not want to wait for the physical
post to conplete. This wuill be cleared by the cache con-
pletor when the physical post conpletes. (This is used to
insure that a cache rove for any subsequent urite request

1) gill not be serviced until the physical post completes.)

1) - 5

EE if doing sequential 1/0. When the request for the
last area of this disc domain is conplete, this domain
uill be nade a ROC.

(10:3) - Not used.

(13:3) - STATE

0 - AVAIL. CDT is an available entry.

6.01.00
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%1017  Pointer to Logical Disc Request Table

NOTE:
This table is really part of the ORQ (Chapter 13). Any entry uwith
the logical request bit set in the Flags nill conform to this for-
nat and not the fornat 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 nanage physical I/0 requests betusen a process
and a disc. These entries are kept as part of the ORQ Table, but will never
be queued to the disc’s DIT, instead they will be queued to the napped disc
donain CDT entry. LOR entries may only be placed onto the follouing queues:

1) The CDT active list.

2) The CDT impeded LDR list.

3) The Disabled Disc Request. (This will only happen if the buffer
segnent is absent uhen the logical I/0 (cache nove) is attenpted.)

NOTE:
LORs are singly linked onto the CDT queues and doubly linked
onto the disabled disc request queue.

5.01.0
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Logical Disc Request Entry

1t 11 11
345678901t 234°6
0 1//1 8| I) B| Of DI S| Cl mI/| €I D L| I| LOR'FLAGS
7418 8] Ll ol of €folol/lulIiDl¥
f71 Ul ul of ¥ | R} TI VI/I R} S| R
fLFLALCLEL P I | 1/ ALt
70 | XERE Lol Al ai ol/I Rl BI RIi @
0 LELEL | sELulol/l el LIEC
H1o1Lor 1T [ El N/ Qb ELQ
sor vy e et
1 HODR of extent linmit LDR’ L"HODR
2 Ldev LDR” LDEV
3 Happed Domain CDT entry number LOR’COT
418 DST nunber LOR’BUFDST
§ Offset into DST LDR’ BUFROR
6 Strategy | Function LDR’ STRAT’ FUNC
? Count/Xlog/Control returns LDR’ COUNT
10 P LDR’ PARM1
1 4 LOR’ PARN2
12 | Qualifier | Status LDR’ STATQ
13 PIN nunber LOR’PCB
%14 | Prev. LDR in gueue (table relative) LOR’PREVQ
215 Next LOR in queue (table relative) LOR’NEXTQ
216 HODR of extent base LDR’ B’ HODR
%17 LODA of extent base LOR* 8’ LODR
220 LODA of extent limit LDR’ L’ LOOR
6.01.00
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LDR*FLAGS

(0:3) - Not used.

(3:1) - SBUF.
Set if request is to/from a Systen Buffer.

(4:1) - IOWAKE.
Set if systen should uake up the process uhen the logical
170 conpletes.

(5:1) - BLOCKED.
Set if the process wants to wait for the logical disc
request to complete.

(6:1) - g_og
et uhen the logical disc request is conplete and the
process will be auakened (if IOURKE is set)
(7:1) - DO’POST.
Set if the caller wants to be uaited until the physical
post to disc conpletes. Only valid for write requests.
(8:1) - SERIAL’POST.
Set when the physical post should be through the Global
Serial Hrite gueue.
(3:1) - CDI’QUEUED.
This request has been queued - either onto the {DT active
queve (see CDT Mapped Domain entries) or onto the disabled
disc request list.
(10:1) - MOVE’DONE.
The nmove has been completed, but the process won’t be
auzkened until the DONE bit is set.
(11:1) - Not used.
{12:1) - CUR’REQ.
Set if this request is the current/active request.
(13:1) - DISABLE.
Set if the request is disabled.
(14:1) - LDR’REQ.
Set if this is a logical disc request.
(15:1) - LOR’INLOC.
Set if Mapped Domain COT entry is in process’s locality

list.
DR’ L*HODA
The High Order Disc Rddress of the extent limit. (See note with LDR’B’HODR).
LDR’ LDEV
The ldev for this regquest.
LOR’COT
The CDT number for the Mapped Donain entry associated with this request.
LDR* BUFDST

Bata Segnent number for the target of the logical I/0 request. If bit zero
is set, then this is the process’s stack.

LDR’ BUFADR
Bffset uithin the DST (above) for the target address. If the DST is the
process’s stack, then this address uill be DB relative.

6.01.060
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LDR’ STRAT* FUNC
(0:8) - Strategy
0 - Unknoun caller
1 - Unknoun File Systen
2 - Spooler
3 - Directory
4-7- Unknoun caller
8 - Genmessage
9 - File Systen, Quiesce I/0
10 - File Systen, Sequential, No Buf
11 - File Systen, Direct, No Buf
12 - File Systen, Sequential, Buffered
13 - File Systen, Direct, Buffered
14 - File Systen, ]
15 - File System, IMAGE

Fod
P2
D

{8:8) - Function
- Read
1 - Hrite

LDR> COUNT

On initiation, this specifies the requested transfer count (+uords, -bytes).
At conpletion of the request, this contains the actual transmission count
(tuords, -bytes).

LDR’ PRRM1
This is the High Order Disc Rddress of the requested disc sector.

LDR’ PRRM2
This is the Lou Order Disc Address of the requested disc sector.

LDR’STATQ
Uniforn status returns.

LDR’PCB
PIN of the requesting process.

LDR*PREVQ

Table relative index of the previous LDR in the queve. (NOTE: (DRs are sing-
ly li;ked on the CDT queues, and doubly linked on the disabled disc request
queue).

LOR'HEXTQ
Table relative index of the next LDR in the queue.

LDR’ 8’ HODA

The High Order Disc RAddress of the extent base. (Used when the logical disc
request is through the file systen. Caching uses this infornation uhen
searching nenory for a "hit" on a cached donain).

LDR’B’ LODR

The Low Order Disc Address of the extent base. (See note above).

LOR’ L’ LODA

The Low Order Disc Address of the extent limit. (See note above).
6.01.00
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CHAPTER 24 NATIVE LANGUAGE SUPPORT

NL/3000 Internal Table Structure

NLS FILE CODES

LANGDEF.PUB.SYS - 1228
CHRDEFXX.PUB.SYS - 1229
NLSDEF.PUB. SYS - 1229

Native Lanquage Support (WLS) Table Overview

-=>| LANGURGE
DST
| | | |
|Sys Glob Extn X12 |---->] J¢=mu=
------------------ | NATIVE |
| {¢----=-=>! LANGURGE
I LANGURGE I DSt
pa—
I TABLE [ [N CSS——
fmmmmmmmmemneee | B
-->] LANGURGE
T
6.01.%0
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Native Language Support

Native language Table (NLT)

This table is created by INITNLS (called by PROGEN). The DST number is con-
tained in SYSGLOB extension Z12. The Native Language Table (NLT) contains
the description of all the character sets needed to support the installed
languages, and additional infornation 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 DST, set up by
INITNLS.

NLT INSTALLED LANGURGE |
TRBLE |

|
INSTALLED CHARACTER |
SET TRBLE |

6.01.00
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Native Language Support
NLT Overhead Table

The NLT overhead table is & words long.

0 S BT

1 S

2 | LENGTH OF NLT (IN WORDS)

3 | NUMBER INSTALLED LANGUAGES

4 | NUMBER INSTALLED CHAR SETS

5 | SYSTEM LANGUAGE ID NUMBER

6|  SYSTEM LANGURGE LDST
NUMBER

7 RESERVED

8

-3

Native Language Support

NLT Installed Language Table Fornat

For each of the supported non-NATIVE3000 languages there is a 12-word lan-
guage entry.

0 LANGURGE ID NUMBER ‘"I

1 LANGURGE CLASS I

2| LANGUAGE LDST NUMBER I

3| CHARACTER SET I NUMBER }
4 I--15t SUPPORTED LANGURGE

i ENTRY

[

=== LANGURGE NAME == |

(8 WoRDS) |

1" Cmmm

0  LANGURGE ID NUMBER -

i LRNGUAGE CLASS

!
1
2 LRNGUAGE LDST NUMBER I
3 | CHRRACTER SET ID NUMBER I
: %

-Nth SUPPORTED LRANGURGE
ENTRY

= LANGURGE NAME =

! Ll
{ (8 UORDS) ; 1
| |

(==




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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Native Language Support Native Language Support
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
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Native Language Support

LDST Collating Sequence Table

The LDST Collating Sequence Table is of different formats depending upon the
class of the language.

Overvieu

Class One
Languages:

Class Tuo
Languages:

Some languages, namely fmerican English and Katakana, can be be
collated by using the nunerical representation of the ASCII en-
coding as the sequence number for any given character. These
languages can use the Compare Bytes machine instruction.

Sone languages nay be able to use the COBOLII nachine instruc-
tion, Compare-Translated-Strings. These languages need to have a
one-to-gne napping of character encoding to sequence nunber. Any
algorithn for this class of language must take into account the
fact that not all HP 3000s have the COBOLII firnuare.

Class Three Many languages will not be able to use either of the tactics

Languages:

Class Four
Languages:

described above. There are a nunber of language-dependent al-
gorithns that need to be supported.

Some languages require 16-bit character string encoding.
Collating these languages is not supported. The collating se-
gquence table for this class of language is reserved.

Class One languages

Since class one languages Mill use the compare bytes nachine instruction
(CMPB), the whole collating sequence table for this class is 3 words.

...................... |
0 3 =
1 language ID !
2 |

-1

Native Language Support

Class Tuo Lanquages

This sequence table has a 13-uord over head table and 2 128-uord sequence

table.

~ e A w N

210
m

212
%13

Note:

138

LANGURGE ID

LANGURGE CLRSS

1

128

4

[

0

0

louest char. | highest char.
sequence value | sequence value

<-Overhead table

reserved Cumame
sequence # 0 | sequence # 1 (e
sequence # 2 | sequence # 3
<-$ table

Q!

N
|

sequence & 254 | sequence # 255 |< -----

Word 11 of the overhead contains in the left byte the the character

value, which has the lowest 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
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Kative Language Support Native Language Support
Class Three Lanquages Class Three Lanquages {Cont.)
| =-- node --- |
0 Table Length (mords) Cmmmmm
0 788 15
1 LANGURGE 10 | |
| [ 1ot 0 | These characters uill
2 LANGURGE CLRSS i { be ignored when sorted.
O0R
3 1 | all 1:1 napping
| sequence # {ol 0 | characters
4 256 | | without case or
accent priority
5 Pointer to 2:1 Mapping 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
110 Length of 1:2 Napping Table |
PRI lowest char. | highest char. | sequence # | 1] index | 2:1 napping
sequence value | sequence value i | characters
OR
12 reserved (e | |
| seq. # of 1. | 2 | index | 1:2 napping
113 <-- Sequence Entry # 0 Qmmmme { | characters
Seguence Entry & 1 The byte value of the character is used as an index to the sequence entries.
<-§ table
370 Sequence Entry ¥ 255 Qummen
2:1 Character Mapping Table
1:2 Character Mapping Table

Bt et |

£.01.00
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Native Languape Support

2:1 Character Napping Table

. ] 1A t
|
[2:1 napping entry | ====> 0 0 | legal chart
! ' 1 | seq.# of pair| node of pair
= e
(n-1)%2 0 | legal char n
(n=1)%241 | seq.W of pair| node of pair
n*2 -1
nt2+ Inode non natch
|=manem HODE ~-smmmeen)
0 7 8910 16

|

] |=eenn ~ index/type
| priority

I (bits 10:6)

|mmmanaen node type (0,1,0r
(bits 8:2)

Entry has sane Fornat as node options in the LDST Collating Sequence Table
Format for Class Three Languages.

6.01.00
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Native Language Support
1:2 Charscter Mapping Table

0 788 16
seq. ¥ of 2nd | nmode of both
oeq.8 of 2nd | node of both

| 1
11:2 napping entry i =0
L} L}

1

L
n | seq.¥ of 2nd | node of both
[===se= HODE =~emeemes|
[} 78310 15

|

| f=m===- index/type
| priority

= (bits 10:6)

f-mensene mode type (0,1,0r
(bits ;?;)

Entry has sane format as one above.

6.01.00
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Native Language Support
Class Four Languages

Class four languages require 16-bit character encoding. Sorting in class
four languages is not implenented in this release of NLS. A 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
28- 15

Native Language Support
ST Custon Data T. Forna

This table is 196 words long. The formats and information in this table are
language dependent, and nay be modified with LANGINST.PUB.SYS,

0 LDST CALENDAR SKELETON
(9 words)

9 LDST CUSTON DATE SKELETOM
(13 bytes)

16 LDST TINE SKELETON
(4 uwords)

2 LDST ABBREVIATED MONTH NANES
(24 uords)

4 LDST FULL MONTH NANES

(122 uords)

116 | LDST RBBREVIRTED MEEKDAY MAMES
(21 bytes)

127 LDST FULL WEEKDRY NAMES
(42 words)

169 | LDST YES/NG CHARACTER STRINGS
(6 words)

175 LDST THOUSANDS INDICATORS
(1 word)

176 LDST CURRENCY SYMBOL
(5 bytes)

179 LDST RESERVED

6.01.00
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Native Language Support
T Nation ial T

This table is optional and its existence is signaled by a nonzero pointer in
the LDST overhead region. It is used to store data unique to a given language
-- ¢.9. the Enperor data the for the Japanese calendar.

| dependent

|
|
{
| national I
| data |

|

Date Fornats for Japan and Taiuan

For a given language, there is only one date format possible. The fornat of
the year stored in the date fornat 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 forvat in the LDST is Nyy then
either the Japanese enperor dates or the Taimanese foundation date has to be
stored in the national dependent table.

6.01.00
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Native Language Support

National Dependent Table Formats

0
Al
%2
%3
%4 + %5

(2n42) +
(2n+3)

The period entries are two word entries of the following fornat:

15I
| year of | day of the | word 1 (starting date)
i century | year !
0 78 15

......................... {
| starting | emperor | word 2
year [ synbol

The ID for Japanese and Taiuanese date formats is always set to 1.

6.01.00
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Hative Language Support

Japanese Date Fornat

There are three entries which do not change. The user can add new 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/ 1/1873 Al 41 n
773071912 214324 4 T
12/25/1926 %32547 3l 3

* gince this starting tine is in the 19 th century and we are not able
to handle dates before 1900 easily, we store 1 as starting tine.

For neu date entries created by the custoner the starting year will
aluays be 1.

6.01.00
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Native Language Support

Taiuanese Date Fornat

There are tuo entries for the Taiwanese national dependent table.

The values of the entries are:

Starting date Octal value Starting Enperor synbol
(noy) Year

1/ 11900 13l %0 %40

1/ 1/1912 214001 Al %40

The user does not need to add new entries.
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