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PREFACE

This edition of the MPE Release 23 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 contents of the
MPE tables because 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.
Hewlett-Packard reserves the right to change the struc-
ture and the content of any system tables in future
releases of MPE.

The major highlights of this edition include:
e Corrections/Additions were made in bringing the information up to Release 23.

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.
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| 130 (DIRECTORY)
1 (DISC RDDRESS)
6.23.00 6.23.00
1-5 1-6
Renory Layout Memory Laycut
" R . 1) [}] ng.
132 SPODLINDEX 157 EXTERNAL PLRBEL OF "COMMANDINTERP"
{133 EXT LABEL FOR SKOWCON 160 INTERNAL PLRBEL OF "COMMANDINTERP™
}134 161 EXTERNAL PLRBEL OF "SPOOLIN®
1135 CS IONAIT PLABEL 162 INTERNAL PLRBEL OF "TRACEO"
RESERVED<
FOR (S }m CS FIX LEVEL 163 EXTERNAL PLABEL OF “TRACEO™
}m S VERSION 164 INTERNAL PLABEL OF “SPOOLIN"
\140 CCLOSE PLRBEL 165 EXTERNAL PLRBEL OF "SPOOLOUT®
141 LOGICAL PROCESS TRBLE (PROGEN) 166 INTERNAL PLABEL OF "SPOOLOUT™
142 LOGICAL PROCESS TABLE (MESSENGER) /167
143 LOGICAL PROCESS TRBLE (UCOP) m 3 UORD LOGGING NASK
144 LOGICAL PROCESS TRBLE (PFAIL) m |
145 LOGICAL PROCESS TRBLE (DEVREC) 172 STATE } DSTW - BUFFER 0 s;uz:;"
146 LOGICAL PROCESS TRBLE (NNMON) 17 STRTE ; DSTH - BUFFER 1 ; EldﬂL
- L
147 RESERVED 174 BUFFER LENGTH (SECTORS)
150 LOGICAL PROCESS TRBLE (LOG) 178 FREE ARER POINTER
151 LOGICAL PROCESS TRBLE (LORD) RESERVED 176 FLRGX
152 LOGICAL PROCESS TRBLE (IONESSPROC) m!f:g’x!uu <1 # RECORDS URITTEN IN BUFFER O
153 LOGICAL PROCESS TRBLE (SYSIOPRDC) % RECORDS WRITTEN IN BUTFER 9
154 LOGICRL PROCESS TRBLE (MEMLOGP) 201 FILE SIZE (BLOCKS) - 1ST WALF
155 EXTERNAL PLABEL OF "TERMINATE™ 202 FILE SIZE (BLNCXS) - 2ND WALF
156 INTERNAL PLABEL OF “TERMINATE* 203 (06 FILE SI2E) _
204 (BLOCKS) ’)
205 LOG FILE NUMRER  (LOGFILENUR) :
20§ " OF BLOCKS WRITTEN (1ST WALF)
\207 BLOCYS WRITTEN (2NG WAIF)
6.23.00 £.23.00
1-7 -8
) ———




fenory Layout fenory Layout
en Global A Cont Systen Global Area nt.
1210 (TOTAL # LOG RECORDS RISSED) {254 CURRENT WORD COUNT XOSCOUNT
ian (DUE TO LOG FAILURE) ?;22?‘7 1255 BUFFER SIZE BUFFSIZE
I <
1212 TOTAL # RECORDS MISSED |256 NRG TRPE LDEV LDEV
| - “J08 INITIRTION" LOSS |
| \257 TRACE SEGMENT EXTERNAL LRBEL TLRBEL
LOGGING < 213 TOTAL # RECORDS RMISSED -
| - "J0B TERMINRTION" LOSS 260 STHON
|
\214 OPERATOR CONSOLE 261 NERSINFOTRBPTR
JOBSESSION $ RT STRRTUP
262 RERSURENENT STATISTICS CLASS NASK GCLRSSENRBLED
215
216 RESERVED FOR KERNEL USE 263 CLRSS O STATISTICS BANK NUNBER NERSSTRTXDSBANK
a7
264 CLASS O STATISTICS ADORESS MERSSTSTXDSBASE
220 NAPPING FIRMUARE FLAG
BIT 15 V/EXPANSION 265 PERFORNANCE FERTURE SET
BIT 14 PnBC
BIT 13 §/70 | 266 NENORY SCAN POINTER Joefomtee]
21 BRANK / BASE RDORESS OF MAPPING DST | 267 NEASFLAGS [ s
(INITIRLIZED BY DISPATCHER | Joe|oe]onfe=
222 DURING LAUNCHING A PROCESS) 270 HEULETT-PRCKARD DATA BASE (HPDB)
223 NUNBER OF CODE SEGMENTS OF CURRENT an INDEX OF PCB RT HERD OF DISPATCHING Q@ SYSOISQHERD
PROCESS
272 INDEX OF PCB AT TAIL OF DISPRTCHING Q SYSDISPQTRIL
224 TOTAL FREE PHYSICAL CST ENTRIES
7 DST # OF COT TRBLE (DISC CACHING)
225 HERD OF FREE PHYSICAL CST LINK
b1 BANK # OF THE CDT TRBLE (DISC CRCHING)
226 XLST DOST NUMBER KERNEL <
2715 ADDRESS OF CDT TRBLE (DISC CRCHING)
227
RESERVED 276 HELP LOGICAL DEVICE NUMBER
7
\27? CURRENT LOGON DST DSTLOGON
2% BANK / BASE ADDRESS
OF RVAILRBLE /300 (stop)
251 REGION LIST HERD HLHERD 01 (BITS) (see p. 2-15)
252 BANK / BRSE RDORESS 22 # PROCESS ENTRIES
OF RVAILABLE
253 REGION LIST TAIL HLTAIL 23
6.23.00 6.23.00
1-9 1- 10
-
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n_Globa) A Cont. n Rrea N
204 DEVREC PIN 2 335 DSCHECK PLABEL
205 120 336 DSOPEN PLABEL
26 UcoP PIN 0 kX1 DSCLOSE PLRBEL
27 20 340 NANRGEURITE CONV. PLRBEL
PROCESS
#‘g& < 310 oG PIN 1 k) CONSDSLINE® PLRSEL
n 20 M2 CXREMOTE PLRBEL
312 IONESS PIN 3 343 CXDSLINE PLRBEL
n 120 k) CXRFR PLRBEL
314 HENLOG PIN 4 | S DSINAGE PLABEL
NS 20 I 36 DEFRULT LABEL TYPE | TRPE LBL AUTO REC FUN
316 NRHON PIN u? SYSDB PTR TO TERM INIT CHNL PGR
(530/33 ONLY)
3 4 | - I--
| 3501nP| |SDINEN PRESSURE
320 DS GLOBAL DATA SEGNENT DST NURBER | % --| |--|SOFTOERTH FLRG
1
n RESERVED FOR DS/3000 (SET 10 2€EROD) 162 LAST CYCLE DURATION
32 RESERVED FOR 0S/3000 (SET T0 ZERO)
3853
323 SOS LDEV PLASEL 154 CYCLE THRESHOLD
0S < 324 RESERVED FOR DS/3000 (SET TO ZERD)
355 BUG CATCH ENRBLE CELL
325 RESERVED FOR DS/3000 (SET TO ZERD)
- 356 NONITOR BUFFER TIRESTANP MONBUFTO
326 RESERVED FOR DS/3000 (SET TO ZERD) |
57 NONITOR BUFFER TIRESTANP NONBUFT1
27 RESERVED FOR DS/3000 (SET Y0 ZERD)
cmene 380 OSBRERK PLABEL
3% DISC STRTUS LRST
(" |-emensmnonnccacccacaces 0IsC 361 BANK / BASE RDDRESS LAST REMORY
( n eV | cisc 1S10 OF LAST
| |ERSOR 362 NENORY WORD RDDRESS
xrd RONESS
ke kx] MAXQUEVE
JOBPRT
kX DEFRULTQUEVE
6.23.00 6.23.00
-1 1- 12




fenory Layout

Systen Globa) Ares (Cont.)

/383 PVPROC PIN

{364] PV RECOGNITION COUNT
| PRIVATE ¢ J-=]==1--|--
! VOLUNES E:ss VHOUNT FLAGS Pmu:u:nn

1366

Ps;

\3%0

| n NnSG CATRLOG LDEV I

n ) NESSRGE CATALOG DISC RDORESS
m nSG DST

n CONSMPLINE® PLRBEL

s CONSARIE PLABEL

76 SYSTEN LEVEL UDC FLRG
| (1 = SYS UDC'S EXIST)

n $YSD8 RELATIVE POINTER TO $YSGLOB
EXTENSION

Nenory Layout

The follouing locations refer exclusively to the Series 37:

21421 = Nicrocode Version Number
B1t (0:2) 00 = Master Released
10 = Pendang Release
11 = Experinental
Bt (2:6) Base Level (1-64)
81t (8:8) Patch Level (1-99)
21422 = Flags/Nisc
BIT (0:1) 1 If On ICS
Bit (1:1) 1 If In Dispatcher
Bit (2:1) Logical/Physical
1 If Logical
B1t (3:1) 1 If Channel Progran Is Running
Bit(4:1) Split Bank Flag
1 If Split
8it(5:3) Unused
81t(8:8) Last Stop Code
%1423/7377 = Channel Progran Area For Booting Sof tuare
(Used Only During B8oot).

The following are assignnents after softuare has been loaded and launched:
%1540/1617 = RON Input Buffer For Terminal I/0

1620/1677 = RON Qutput Buffer For Terminal 1/0

1700/1710 = ROM Control Buffer For Terminal 1/0

1711/1737 = ROM Control B Interface Buffers

| The follouing assignnents refer to the Series 3x/4x/Sx/6x/20,Micros

| 30/33/39/4x /5% 6x/70
400 CPU NUMBER ( SET BY SOFTOUMP ) 21421 = Systen Halt # %1421 = CPX1 Register
1422 s ISR (Interrupt Register) 1422 = CPX2 Register
(401 NICROCODE MEMORY LOCATIONS 1514 = Systen Halt Flag
21515 = Systen Interrupt Mask 1515 = NIR Register
ANOTE THAT THE CONTENTS DEPEND ON THE TYPE 1516 = ORT 0
{ OF CPU THAT MPE IS RUNNING AND WHETHER A | 1517 = DRT 1 37/6x/70,Nicros
| DUNP, POMERFRIL, OR CNTL B/HALT KRS OCCURRED 1520 = ORT 2
\%02 1521 = DRT 3 1516 = DRT 0
1517 s DRT 1
A% NERSFLAGS (12:1) = 1 = Tape Error VROUNT Flags: AT - mount 1520 = ORT 2
(13:1) = 1 = EOT on Monitor Tape AU - auto 1521 = ORT 3
(14:1) = 1 = Buffer Flup/Flop Al - all 1522 = DRT Bank
(15:1) = 1 s Nonator Enabled ON - on 1523 = DRT Rddress Offset
| (6x/70 only) 1524 = Interrupt NMask For INGO
The following locations refer to all systems: | (6x/70 only) 1525 = Interrupt Mask For INB1
| (6x/70 only) 1526 = Interrupt Mask For INB2
21401 = DUNPDEVORT 2406 = Q 21413 = PB - BANK | (6x/70 only) 1527 = Interrupt Mask For INB3
1402 = X 1407 = § 1414 = PB
1403 = DL 1410 = § - BANK 1415 = P ALl Systens: 1740 = Start Of SysGlob Extension
1404 = DB - BRNK 1411 =2 7 1416 = PL
1405 = DB 1412 = STATUS 1417 = CIR
1420 = High Bank
6.23.00 6.23.00
1-13 1- 14
flanory Layout fenory Layout
Systen Halt Flag: 0 - Unexpected (unknoun) Interrupt SysGlob Extensjon

1 - STT Violation in Segnant W1

2 - Absent Segnent while executing on the ICS
3 - RAbsent or Trace on Segnent 1

4 - Stack Overflou on the ICS

§ - CST Table length (word 0) found to be O

6 - Bootstrap Channel Progran Timecut

7 - Bootstrap Checksun Error

8 - Bootstrap Channel Progran Rbort

9 - PSEB Instruction while QI-18 s 0

10 - Nodule Send Message Timeout

11 - Incorrect Nodule npondilq

12 - Channel not Systen Controller

13 - Code Segment Violation while in Segnent #1
14 - Non-responding Channel -

15 - Channel O Responding (to IPOLL)

16 - No CSRQ or IRQ on Message Interrupt

17 - Channel cannot be made Lontroller-in-charge
18 - Module Receive Nessage Tineout

19 - I/0 Error, Parity or Tineout

20 - UCS Checksun Error

21 - LUT Checksun Error

22 - Bad CPU Connand Code

6.23.00
1- 15

X200 uords long; Pointer found at SysdB + 2377

z0 SURP QUEUE DELRY (*100mS) SURPQDELRY
1 BANK / BASE RODRESS FIRST
OF FIRST MEMORY NENORY
2 REGION IN LINKED MERORY REGION
3 GARBAGE COLLECTION ENRBLE FLRG GARBCOLLENAY
4 NOVE THRESHOLD (IN PRGES, FOR GARB COLL) [MOVETHRESH
H MAIN MEMORY PRGE SIZE (IN WORDS)
6 V0S PRGE SIZE
? HOTINELRST-
TINE OF LAST MAXEROON CALL RRKEROON
| LOTINELAST-
10 NAKEROON

1 MENORY PRESSURE DURATION THRESHOLD
12 NATIVE LANGURGE TRSLE (NLT) OST @
13 RESERVED FOR NATIVE LANGURGE SUPPORT
14 BAUD RATE OF THE SYSTEM CONSOLE

15 INITIAL LDEV OF SYSTER CONSOLE

16 PLRBEL FOR REMOTE'NPE

17 PLABEL FOR GETDS'NODENRRE

20 UCS VERSION

A WORD O NICROCODED PROCEDURES,
PERFORNANCE FERTURE SET BIT RAP

22 WORD 1 NMICROCODED PROCEDURES,
PERFORNANCE FEATURE SET BIT RAP

x] WORD 2 NICROCODED PROCEDURES,
PERFORNANCE FEATURE SET BIT AP

28 WORD 3 MICROCODED PROCEDURES,
PERFCRAANCE FERTURE SET BIT RRP

6.23.00
1- 16




fenory Layout ferory Layout

xtension nt. SysGlob Extension (Cont.)

For U 4) the f applies:
or Word 3 (24) the follouing 3¢ 77 COUNT OF TAPE CONTROLLERS USING RERSIO

Bit 15 is set if ERRORON'70 1s present

Bit 14 13 set 1f ERROREXIT’70 is present 100 PORT DRTR SEGAENT NURBER
Bat 13 1s set if EXCHANGEDB'70 is present
& Bit 12 is set if TIAER'70 1s present 101 RESERVED FOR SECOND PORT DRTR SEGHENT
Bat 11 is set 1f TINEREQ’70 1s present —--
B1t 10 1s set 1f NNSTAT'70 is present - SYNCEM FPRAP OPTION FLAG SYSFPRRP
- - 103
104
kY SECURITY TRBLE 105
106 GLOBAL ALLOW MASK
“ 107
110
56~ - |
: m RASTAT ENRBLE WORD s
s?
i 12 RESERVED

60 PLRBEL USERLOG (EXTERNAL)
61 PLRBEL USERLOG (INTERNAL)
62 PLRBEL RECLOG (EXTERNAL)
63 PLRBEL RECLOG (INTERNAL)
64 PLRBEL RESTRART (EXTERNAL)
65 PLRBEL RESTRART (INTERNAL)
66 PHBC LOW CORE BANK # (USER)

120 SYS PORT PROCESS PCB RELATIVE INDEX

121 GLOBAL RFT DST NUMBER

122 INITIRL/PROGEN CONN. DSEG NUMBER (CH. 16)
123 INITIAL SYSTEM STARTUP OPTION

124 PORT’MAX’ SER' COUNTER

shared betueen Filter and GENNSG.
NS/X.25 DSTH(uord X165) - DST # for the NPE V/E NS/X.25

144 FastPath S

125
67 PNBC LOW CORE RDORESS (USER) }gg CURRENTLY UNRSSIGNED
0 RESERVED FOR IMRGE SYSGLOB EXT.
| 1-=1==]-- ik Address Rllocation DST 130 - 1144
| n RESERVED FOR NMERSIO | NIOCNT |* HRVE BEEN
| l==l==]-- 131 IPC Plabel ALLOCATED TO
7 LORDER CRCHE SEGMENT NUMBER NS TRRNSPORT
132 Multicast DST
2 PLABEL 3270  (EXTERNAL)
133 PD DST
% VERSION
134 IP Update OST
5 UPDRTE
135 Node Nane DST
76 FIX
136 Rddress Reference DST
137 IP Identification
6.23.00 6.23.00
1- 17 1-18
fenory Layout Rerory Layout
xtension (Con * NIOCNT s MERSIOCOUNT (3 BITS)
| #%% BIT 0 = Enable HARDRES MASTAT call
| 140 M ST MRESTRO’KORD DEFINITION
| (0:1) = 1 = STRRT*UP*BIT
| 141 Flags word | (1:9) - (Not Used)
| (10:1) =1 = Pmdmg Spooler Request
I 142 Trigger DST (11:1) = 1 = Queua Entry in XDS
= 143 Util. OST WRESTRO DST-NUMBER - Contains the DST index for the K0S
|
|

145 RESERVED FOR SPL TRANSPORT link for INP's.
STARTUP OPTION(uord X123) - Contains the last LORD/STRRT
146 PRTH FLOW cption as follous:
147 ANALYZER 0 = UARNSTRRT
1 = COOLSTRRT
150 2 = COLDLOAD(or COLDSTART)
3 = UPDRTE
151 PC SUBSYSTER INFO 4 = RELORAD (RCCTS/NULL/SPRERD)
§ = RELOAD (COMPACT)
182 KODIRK n-CODE PERFORMANCE 6 = RELORD (RESTORE)

153 MRESTRO’ UORD
15 NRESTRO DST-NUMBER

155 << SYSGLOB 2155 IS UNUSED >>

156 PSEUDO TERMINAL LINKRGE

157 VIRTUAL TERMINAL LINKRGE

160 DST # FOR NS/3000, X.25 PRODUCT STARTED

161 PRD {Package Assenbly/Disassenbly)

162 NFC PRCTLLT VERSION LEVEL (VD4 and later)
3 neE PRLOUCT GPORTE LEVEL (VD4 and later)
164 NPE FRODUCT FIX LEVEL (VD4 and later)
(W\( 165 NS/X.25 DST # (VD6 and later)

166 PLRBEL OF TRPE NGNT CRTALOG PROCEOURE
167 RESESVED FOR XNOUN VENDOR TABLE




Renory Layout
Y508 Uordg

Systen tables nay be accessed by using the LST/SST instructions. Pointers
have the following format:

01234567 89 101112131415
D B e By D e Y e Py B e B B e
RDDRESS | BRNK ]

Rddress 1s the uhole uord with “Bank” masked out to 00000

Systens that have MPE V/E nicrocode (all 6X systens, 4X systens with new
boards) can have a non-2ero bank nunber. Systens running pre-fIPE V/E
nicrocode can only use bank O, therefore the pointer will lock like:

6789 101112131415

R D L b b b B by e B R B B B

| ROORESS
| |
b Uord Definiti
ADDRESS  NAME FUNCTION
08+55 Busy - SYSDB relative pointer to BUSY TRBLE for

I/0 resources

08+56 KERD - §YSDB relative pointer to table containing
head pointers to 1/0 resource queves
08+57 TRIL - SYSDB relative pointer to table containing

head pointers to tail of 1/0 rescurce queues
08+60 SI0 COUNT - Nunber of I/0 Prograns currently executing
0Be72 POMER FRIL - O-no powuer fail

fienory Layout

JOBSYNCH - Job synchronization via jobsynch (sysglobe121(8))

(13:1) - JOBSRERDY - set by DEVREC & MORGUE (via procedure STRRTDEVICE)
1ndicating a resdy job. This prevents UCOP fron
going to 3 wait state uhen a job 13 just nade
ready.

(15:1) - DEVFREED - set by DERLLOCRTE uhen device count goes to 0.

NOTE: Both bits above used for synchronization of job-made-ready or
devicefreed wuhen UCOP 1s running.

(14:1) - JOBSWRITING- set by UCOP just before waiting if any job 1s
waiting for list device. Signals DERLLOCATE to
auake UCOP uhen 2 device 1s freed.

Allou Mask Format

The Rllow mask for RPE V is expanded to six words. There is a mask in each
user’s JIT and in the SYSGLOB area. The Rllou nask contains encugh bits for
2 one-to-one correspondence to every present OPERATOR type connand, or any
future OPERATOR command, When a user is ALLOUed any OPERATOR command or
ASSOCIATEG to a device (which uill use OPERATOR type commands) then the
corresponding bit(s) in the mask in that user’s JIT for that connand is set.
If the ALLOW or RSSOCIRTE was done on a global scale, then the bit(s) in the
nask of the SYSGLOB area is/are updated.

The follouing EQUATEs define the mask bit for each cperator comnand.
The first set of commands define the operator commands dealing with devices.
Uhen adding a new conmand to this set of EQUATEs, be sure to add 2

inrnopcndmg nove statement in LOGINRGE, even if the command will not be
ogged.

1-systen disc recovery Yord Bit ®
2-all other disc recovery
3-all other device recovery RBORTIO 0 0o 0
08473 SYSup - Systen 1s up and operable RCCEPT [} 1 1
08474 CONSLDEV - Systen console logical device nunber DOWN 0 2 2
DB+400 CPU NUMBER - Set uhen systen aborts GIVE 0 I }
HERDOFF 0 4 4
HERDON 0 13 ]
REFUSE 0 6 6
REPLY 0 7
STRRTSPOOL 0 8 8
TRKE 0 9 9
up 0 10 10
NPLINE 0 1" 1"
DSCONTROL [} 12 12
6.23.00 6.23.00
-2 1- 22
Renory Layout Remory Layout
Aljou Mask (Con Losajng Related Locationy
Yord Bit & SYS08
012345678 9101112131415
UPPER LINIT->DEVICE COMMANDS 172)==]==|==]==]o= o= |o= == === s=] =] =] == == ||
or |STRTE| OST # |
RBORTJIOB 0 13 12 123| | |
ALLOM [} 14
| ALTSPOOLFILE 0 15 1§ STRTE = 0 if respective buffer empty
ALTJ0B 1 0 16 1 if respective buffer is current
BREAKJOB 1 1 7 2 if respective buffer is full
| DELETESPOOLFILE 1 2 18
1y e
1
LInIT 1 5§ 2
STOPSPOOL 1 6 2 $Ys09
SUSPENDSPOOL 1 70 4 567 8 9101112131415
QUTFENCE 1 3 4 | R B B B B B B B B R o Rt b b Do
RECALL 1 9 5 176| | SF | KF [BUF|SLISD}
RESUREJOB 1 10 26 | e B Bt B B
RESUNESPOOL 1 " 2
STREANS 1 172 28 SF = 1 if soft failure
CONSOLE 1 13 29 WF = 1 if hard failure
WARN 1 14 X BUF = 0 if current log buffer is buffer O
UELCONE 1 15 3 s 1 if current log buffer is buffer 1
NON 2 0 2 SL = 1 to indicate a suitch in log buffers (fron O to 1 or fron 1 to 0)
NOFF H 1 N $0 = 1 to indicate shutdsun in progress
VAOUNT 2 2 A
LNOUNT 2 3 3
LDISROUNT 2 4 36
NRIECONTROL 2 5 ¥
JOBSECURITY 2 6 38
DOUNLORD 2 739
NIOENRBLE 2 8
NIODISRBLE 2 9 4
e 2 10 42
FOREIGN 2 1 43
| INFCONTROL 2 12 4
SKoucen 2 13 4§
OPENQ 2 14 46
SHUTQ 2 15 47
| DISCRPS 3 0 48
6.23.00 6.23.00
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Renory Layout

N

%00 $TOP BITS REPRESENTING WHICH
PROCESSES TO STOP ON "SHUTDOUN"

W PROCESS ENTRIES

1ST PROCESS ENTRY
2ND PROCESS ENTRY

n LAST PROCESS ENTRY

Entry Format

§7 8 9101112131415
PROCESS PIN W | STOP BIT W i
PROCESS WAIT STATE !

Preassign ntri

Renory Layout
nitial Men R1location

This section 15 a description of the method used by INITIAL to allocate
nenory for NPE tables and code segnents in MPE V/E. ALl nenory allocated by
INITIAL 1s permanently allocated. All non-core resident code and data is put
on disc before exiting INITIRL.

At the nost basic level INITIAL will try to build memory to look exactly as
diaaranned belou, There are, houever, several uays in which to deviate from
thas - -ucture. Before goino into the sources of these deviations, 1t is
necessary to point out uhi~ sortions of nemory are used by INITIAL during
the restart and, therefore, cannot be used by NPE until INITIAL has finished.

Before INITIAL begins to allocate any nenory space, it relocates its core
resident code, 1ts code segnent suwapping ared and 1ts stack to the highest
configured nemory space. Rdditionally, it uses the last X326 words of bank 0
on series 4X nachines for 1ts I/0 buffer area and tenporary code segnent
table. Rfter INITIAL has built all of core resident NPE (tables and code),
it builds the disc resident NPE tables. Since some of the disc resident
tables may be too large to be built in INITIAL's stack, these tables are
built in unused nenory space. Therefore, 1n addition to the memory space
requared for INITIAL's code, INITIRL'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 machines uith the MPE V/E firmuare, INITIRL will build the
tables uith "> signs by them out of Bank O if necessary. For all other
tables, INITIRL will essentially build memory in the order shoun belou.

There nay be an unused fragnent of memory betueen the DRTs and the systen
global area which INITIRL uill fill with the snaller tables. Neither the
tables marked uith an asterisk nor the code segnents will 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
uords of nemory then INITIAL's stack will be in bank 1 (the code also on 3
128K word memory size). If INITIAL is occupying part of bank 1 and the space
is needed for a core resident MPE code segnent or to build a disc resident
table then INITIAL will print the error message "ERROR #350 QUT OF MEMORY".

ENTRY & PROCESS TOP BIT & Except for the exceptions stated above, for every allocation of memory
INITIAL will first try to allocate any remaining space betueen the DRTs and
1 devrec 2 SYSOB. It will then try the next available space in bank O, then the next
2 ucop 0 available space 1n bank 1. If it uere necessary it could continue searching
3 log 1 until all all banks uere checked for available space.
Innediately before exiting INITIRL, INITIAL lays dowun all the menory regicn
headers and trailers as shoun belou. For any one bank of nenory there will
only be one block of core resident MPE, regardless of its contents. The only
block of core resident MPE that does not have a reserved region global header
is in bank 0. It does have the reserved region global trailer though.
Before placing any code outside bank O the first 24 words of every bank
(except bank 0) is reserved for the region global header.
6.23.00 6.23.00
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fenory Layout Nenory Layout
Pank O Bank 0 (Cont.)
|
LOU CORE REMORY | SNON TRBLE
[} . - -
| »DRT (Only on 6x/70 if

Privilege flode Bounds
Checking 1s enabled.)

SYSTER GLOBAL ARER
FIRMNARE RRER
SYSGLOB EXTENSION

DST/CST/CSTX

Ics

| 2,4 (Only for 6x/20 if
1o FChechags is- sndbleds)

oLr

RESOURCE TRBLES

CST BLOCK

>HENORY MERSURENENT INFO

v0Sn TRBLE

J0B PROCESS COUNT

>PRI/SEC NSR

»PCB

>SURP TABLE (SLL)

>SPECIAL REQUEST TABLE

>J08 CUTOFF TRBLE

>TIRER REQUEST LIST

>SYSTEN BUFFERS

>LPOT
100
>SIR
6.23.00
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CG7E RESIDENT S7'S

IN GRDE

RESERVED REGION GLOBAL
TRAILER

AVAILAGLE REGION GLOBRL
HERDER

RVRILABLE MEMORY

AVAILABLE REGION GLOBAL
TRAILER

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

6.23.00
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Rerory Laysut

Bank )

RESERVED REGION GLOBAL
HERDER

CORE RESIDENT CST'S AND
TRBLES MARKED WITH *>*
THAT DION’T FIT IN
BANK ©

RESERVED REGION GLOBAL
TRAILER

6.23.00
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fenory Managenent Tables
PTER NEMORY MANAGEMENT TAI

Segnent Table Structure

The current location and state of each data segnent and loaded code segnent
is maintained in the Segment Table. This table is partitioned into three
separate tables as shoun belou. The partitions are based on the segnent
classes: a2 segnent 1s 2 data n%nm. a segnent 18 2 syster S' segnent, or 3
segnent 1s part of a progran. The structure and fornat of each partition 1s
described in the following.

Qverall ST Structure

(22), (X1002)+SYSBRSE ~-=----- I e

(%0), (X1001)4SYSBASE ~-=cosee>  |eweoem-

CSTBLK [E > | Csix

| FIRST

(X1051) --> | LORDED
| PROGRAN

| |e=e=eed|-===m=]c== (Z3), CURRENT PROGRAM POINTER

] NEXT
| LDADED
| FROGRE™
|
|

6.23.00
2-1

Menory Managenent Tables

Pointers and

i.

ii.

iii,

iv.

T #'s of Seqnent T nponen

DST

X 2 absolute address of entry O of the DST.
11002 sysbase relative index of entry 0 of DST.
OST nunber 2 is the DST Table DST &.

cst

X 0 absolute address of entry O of Systenm SL.

21001 sysbase relative index of entry O of Systen SL.
%1032 displacenent fron DST base of entry O of System SL (i.e.,
@CST(last) - @DST(0) = OFS ). |

0ST nunber 1 is the CST Table DST &,

cSTX

Z 1 absolute address of entry O of current program,
21033 displacenent fron DST base to first CSTX entry SL.
DST nunber 4 is the CSTX Table OST 8.

CSTBLX

21051 sysbase relative index of CST Block Table.
0ST nunber 35 (143) is CSTBLK's DST 0.

6.23.00
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Standard Object Identifier Fornat

01 234567 8 9101112131415
B T T B B T o B B Py R I B

TPe | G Btk - RUTVE Doex |
GBJECT NUMBER }

CBJIDENTIFIER(0).(0:4) = TYPE
s 0 Object is a Data segnent
s 1 Object is an SL segnent
= 2 Object is 3 Progran segnent
= 3 Object is a Cache Domain

OBJIDENTIFIER(0).(4:12) = CST BLOCK Table index to list of CST segnents

OBJIDENTIFIER(1).(0:16) = Kumber field:
0ST, CST, CSTX, or COT nunber

T Entry Forma

01234567 8 9101112131415
e o o o o ey T B B T R BT R
KORD O # CONFIGURED ENTRIES

KORD 1 ENTRY LENGTH (4)

WORD 2 # AVRILABLE ENTRIES

GORD 3 TRBLE RELATIVE INDEX TO FIRST FREE ENTRY

6.23.00
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Renory Nanagenent Tables
T General Entry Form.

Case (i) OST Entry for a Present Data Segnent

1234567 8 9101112131415
T P e By P o T P B B B B B B B
WORD R [0 R | SIZE/4 FIRNINFO
WORD 1[0 IR T (S In |F S IC |u |
clonitjojuly (00| VRALLOC FLAGS
VICIT KD T|SIR}| |
PPl Il |
HORD 2 BANK MNBANK
WORD 3 BASE RRBASE

Case (ii) DST Entry for an Rbsent Data Segnent

Menory Nanagenent Tables

1 _Entry Format

1 _General Entry Forma

Case (i) CST Entry for a Present SL Segnent or CSTX Segnent

01 23465678 9101112131415
el et Bt St B Rt R S G o e R B B
HORD OIR M IR |T | SIZE/4 FIRNINFO
|
WORD 1] IR T | 1 IS IC |
foloiny 1foIyiod FLRGS
pjelri 11 IsiIrRg
= P el
WORD 2|  BANK TNBANK
HORD 3: BASE NNBASE

12 3| 4' 5' 6789 lol11l12 !3'14'15 CASE (ii) CST Entry For Rn Rbsent Segnent SL or CSTX Segnent
Pl Sl et e e e o Eond Bt B Bt Bt B B B B
WORD OfA 10 IR | SIZE/e FIRNINFO
01234567 8910112131415
WORD 110 IR [T IS N IF IS |C IV | e Bt bt Bt Bt B e B B e e B B B B B
clon|riojuiy oo | vmaLoC FLAGS KORD O|R M |R |T | FIRMINFO
VICITIK 0 IT IS IR |
| T I O L I [ | WORD 1] IRII L | | IS|CI
! | iy L1yl FLAGS
HORD 2 LOEV # | HODR HODA i {1 Isiri
| [ T T I I I 1 |
WORD 3 LO0R LODA
UORD 2 LDEV # I KOOR HODR
WORD 3 LODA LODA
Case (iii) DST/CST Free Entry
2100000
TRBLE RELATIVE OFFSET TO NEXT FREE ENTRY
|
6.23.00 6.23.00
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Refer to the Logical Segnent Table Format in Chapter 11 for nore T _EXT d TXARP

infornation on XCST.

CST Entry Field Descriptions

R = 1 = gegnent absent
N = 1 = gegnent privileged
R = 1 = gegnent has been referenced
T s 1 = gegnent is being traced
DLV = 1 = disc copy is valid
STK = 1 = gegnent is a stack
MOD = 1 = a segrent change in size or location is requested
FUIP = 1 = a forced urite of this segnent is in progress
VNPRGECNT = # of virtual memory pages allocated to this segnent
ROC = 1 = segnent is recoverable overlay candidate
INI = 1 = gegrent is in motaon in
SYS = 1 = gegnent is a systen segnent
CORE = 1 = sagrent is core rasident
D = 1 = urite disabled

01 2345678 9101112131415

O Ly e g e T e
1 ENTRY NURBER 1

2 ENTRY NUNBER 2

3 ENTRY NURBER 3

oo o o0 o0 ae
on 00 00 s0 0e
oo ve 00 o0 00

n ENTRY NUMBER n

The table entries are initialized to -1 to denote an unassigned entry. Uhen
an entry is assigned, its contents is replaced with 2 DST relative address
which points to the header entry of the code segnent list (see the (ST
EXTENSION table format for more information).

6.23.00
2-6

Since prograns can be dynamically loaded and unloaded, the segment table must
be kept packed or fragmentation would occur. Thus, the block of ST entries
for a progran segnent begins at an ST entry number that changes if a progran
uhich uas loaded before it gets unloaded. To manage this dynamic structure,
an auxiliary structure, the CSTXAAP is used. The CSTXMRP is a contiguous
block of entries inside the CST EXTENSION. It contains a header entry
describing the block of entries and a group of (ST entries describing each of
the progran code segnents. The start of the CSTXMRP is pointed to by an
entry (CSTXEIX) fron the CST BLOCK (CSTBLK) table.

Entry Format - CSTXARP
1 SI S‘ 78910 11]12|13|14 15
HERDER 0 ¥ OF CODE SEGMENT ENTRIES OF THIS BLOCK
1 2125252
2 NUNBER OF USERS SKARING THIS BLOCK
: | ? I=-1
CODE SEG 1+0IR |P IR |T | SIZE/A (KORDS)
DIRITISINIF(SIC U]
Hcjonirjojuiyijoio| VEALLOC
VIiCIT X IDITISIRT |
[ I O L (3 |
2 BANK/BRSE RODRESS OF

CODE SEME:; IN RERORY

3 LDEV® HODR/LODA RDDRESS
OF CODE SEGHENT ON DISC

-]--
Tl SIZE/4 (LORDS)

CODE SEG 2+0 R
DIRITISINIF IS IC |u|
1c o in (T jo Wiy o jp |  vmALLOC
v IC T Ik D ITIS IR |
RRRANAN

2 BRNK/BRSE RDDRESS OF
CODE SEGMENT IN REMORY
R

3 L5Evet YODA/LODR RDORESS
OF CODE SEGMENT ON DISC

6.23.00
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ntry Format - CSTXNAP (Cont.
1
wefoe]=e]=- : -
CODE SEG meO|R [P IR IT | SIZE/4 (UORDS)
DIRIT IS INIF 1S IC |u |
1cjomirjo iy |joioi VRALLOC
VIC ITIK D ITISIR| |
PP IED |

The value of CSTXEIX is established uhen a CST extension block is allocated.
This index into the array CSTBLK 1s maintained in the PCB of each process

2 BANK/BRSE RDORESS OF
CODE SEGHEDA; IN NENORY

3 LDEVM KODA/LODA RDDRESS
OF CODE SEGNENT ON DISC

sharing the block.

OCTAL

N o o b

flenory fanagenent Tables

n Rssignnent

Eixed DST

DECINAL

0
cst 1
DSt 2
*pCB 3
csTX )
SYSTEM GLOBAL ARER 5
CORE 6
Ics ?
ASYSTEN BUFFERS L]
UCOP REQUEST QUEUE 9
PROCESS-PROCESS 10

CONNUNICATION TRBLE
*1/0 QUEUE 1"
TERNINAL BUFFERS 12
ALOGICAL-PHYSICAL 17
DEVICE TRBLE

LUGX%:;&EVXCE 1
DRIVER LINKRGE TRBLE 15
1/0 RESOURCE TRBLES 16
2SECONDARY MSG TRBLE 17
#LORDER SEGMENT TRBLE 18
TIRER REQUEST LIST 19
DIRECTORY 2

2 Can be noved out of BANK O if necessary.

TABLE NANE

cst
oSt
PCB
CsTX
SYS
CORE
Ics
SBUF
UCRQ

pPCON
100
TBUF

LPot

wr

oLy

BUSY, HERD, TRIL
SECASGTRE

st

TRL

00

6.23.00 6.23.00
-3 -9
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Eixgd DST Entry Regjanmenty (Cont,) Eixed DST Entry
OCTAL DECIMAL TABLE NARE OCTAL DECIMAL TRBLE NANE
i) DIRECTORY SPRCE 2 52 nw 4?2 I
26 RIN TROLE 2 RIR 83 ASIR TRBLE 43 SIR
7 ASURPTABLE (SLL) a SURPTRS 54 FRAVT “ FRRVT
% JOB PROCESS COUNT (] JPONT 55 INPUT DEVICE DIRECT 45 100
kLl J08 RASTER TRBLE ta] JNAT 56 QUTPUT DEVICE DIRECT 46 00D
32 TRPE LRBEL % 57 WELLONE NESSASE ®1 47 LOGONDSTNY
TRALE Voo
(] WELCONE MESSRGE W2 43 LOGONDSTN2
N LOG TRBLE 124 LOGTRS
61 CS DRTR SEGNENT 43 CSTRB
M REPLY INFORMATION (]
TABLE RIT 62 PROCESS-J08 50 PIXREF
CROSS REFERENCE
E VOWNE TRBLE 29 VIRS
63 SYSTER JOT 51 SYSJOT
36 BRERKPOINT TRBLE kg s10P
64 CONNAND LOGON DST 52 CILOGOST
¥ LOG BUFFER1 )
65 MOUNTED VOL. SET TRBLE |S3 L2k ]
© LOG BUFFER2 32
66 PRI. VOL. USER TRBLE 4 PVUSER
4 LG ID TRBLE kX LIDTRD
67 RESERVED KERMNEL 55
42 RSSOCIATE TRBLE »
0 DISC REQUEST TRELE 56 DISCREQTRY
43 CST BLOCK 3 CSTBLX
n NSG WARBCR TRABLE 57 NSGHARBTRB
“ #J08 CUTOFF TRBLE * Jour
” SPRINARY NESSAGE TRBLE 58 PRINNSGTRS
45 SYSTER JIT k2 pUig
3 SREASURENENT INFO TRBLE 59 NERASINFOTAD
46 ASPECIAL REQ TABLE SRT .-
7 FIRST FOEE 0ST 60
4 VIRTURL DISC SPACE 39 -
NANRGENENT TRBLE VOSATR2
* Can be noved out of BANK O if necessary.
80 DEVICE CLASS TRBLE 40 DEVCLASS
§1 RESERVED KERNEL 41

* Can be noved out of BRNX O if necessary.

6.23.00
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Suap Tables

The SURPTAB is a core resident nenory managenent table used to keep track of
the locality lists of the competing processes. The PCB entry for a process
has a SUAPTAB relative pointer to the header entry of the process.

SWAPTAB DSTH = 23 (227)

21004 Systen table pointer to SURPTAB entry 0.

NOTE: The nunber of entries configured will be 3

greater than the nunber configured via
SYSDURP. (Entry O consunes 3 entries).

UAPTAB Ent Forn:

OCTAL 0 1 2 3 4 § 6 7 8 910 11 12 13 14 15 DECINAL

e e e

1] EWTRY SIZE (5) 1

2] AVAILABLE ENTRIES 2

31 TABLE RELATIVE INDEX OF FIRST FREE ENTRY |3

4] TRBLE RELATIVE INDEX OF LAST FREE ENTRY |4

S| HIGH WATER MARK 5

§1 W PRINARY ENTRIES (0) 6

7] WERD OF INPEDED QUEUE (PCB RELRTIVE) |7

1] TRIL OF INPEDED QUEUE (PCB RELATIVE) |8

1] # CURRENTLY INPEDED PROCESSES 3

12 MAX % OF INPEDED PROCESSES 10
13 CUNULATIVE W OF INPEDED PROCESSES 1"
1 . 12
2 1

fienory Managenent Tables

UAPTRB ynassigned Entry Form

OLTAL O 1 2 3 4 5 6 7 8 91011121314 15 DECIMAL
S i T B e P By o e B R P B T

ol

1 TRBLE RELATIVE INDEX OF NEXT FREE ENTRY

I

|
2l TRRLE RELATIVE INDEX OF PREV FREE ENTRY H
3:.-. . s - 3
4T )
) 5

An assigned entry in the SUAPTAB is a process’ SLL header or a menber of 3
process’ SLL. These formats are nou described.

Notes:

Word O: In an unused entry only has X100000 if this entry uas
previously for a OST or CST, otheruise it is 0.

Word 2: The PREVIOUS pointers are not valid. NPE does not maintain
(or use) then. Only NEXT pointers are valid.

Words 3-5: Rre not 2erced out when a used entry becomes free, but
will still contain the old data. They are only zero’d
uhen the table 1s first initialized.

6.23.00 6.23.00
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nt i ists nen i i Header Form:
The systen naintains for each process a segnent locality list (SLL) of the 1 3456 7 8 9101112131415
segnants belonging to that process’ current working set. The process’ SLL L Dt R B B Bl B B B B B B B B B B
consists of a header and a list of entries. The header and list entries are ISIHITIPISIS] |
taken fron the SWRPTRB. R INIRIT | |
Ol IRISITIRIRII| | TOCNT SCHEDTOIONSG
R process’ SLL is located via the process’ PCB entry. PCBO1 contains the SLL [EmiciIvivie | |
relative index of the process’ SLL header. QIEOIT 0] | |
I imciwivi ||
SUAPTRB 1 THRERD TO FIRST SLL ENTRY FIRSTINX
2
: k] SLL REL ADORESS OF OBJECT TO BE NENREQINX
. BROUGHT IN
PCBOY--> SLLHERDER 4 # OF SEGNENT LOCALITY LIST ENTRIES SEGCOUNT
- OF PROCESS
. H
-2 FIRST SLL ENTRY SLL(SLLHERDINKO)
/-- «(1:1) SUREQ, Suap Required Flag
.(2:1) HASNEN, Has Menmory Flag
. .(3:1) INTLOC, Initialize locality list to minimun
. .(4:1) PARTIN, Process partially suapped in
. .(5:1) STRTOV, Start suap over flag
- .(6:1) SWIP, Swap In Progress Flag
\-> NEXT SLL ENTRY .(8:8) IOCNT, Nunber of RERD I/0 completions until

/-

6.23.00
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SURPIN is completed and the process
is able to be suakened

6.23.00
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WM!MM& NOTE: The Suap Table will be configured with at least tuice the
nunber of configured PCBs.
23456 78 910111213 14|‘5 # See Standard Object Identifier Format for nore information.
B T P e B Rt Bt B Do el et et B R g
0 PCB RELATIVE INDEX OF THE NEXT NEXTINPPIN
UAITING PIN ial R Tab
1 SLL REL RDDRESS TO THE NEXT ENTRY NEXTINK .
IN THE LIST Used for passing data segnent size change info and for keeping 3 list of :
devices uaiting for a segnent to drrive 1n memory.
2 SLL REL ADOR TO THE PREVIOUS ENTRY PREVINX
IN THE LIST 21042 - SRT relative index to entry ¥ 0
71043 - SRT relative index to the head of the queue
3 0BJECT SLL’08JDESC
- - NOTE: The nunber of entries configured uill be 3 greater
[} IDENTIFIER SLL’0BINUR than the nunber configured via SYSDURP. (Entry
consunes 3 entries).
RISIDILIBIFISITIFILID|
AITIIIOJLIRILIOIZ X |E|
sip [R|SICIK 10 LIS IR R IC] PREFETCH |SLL'FLAGS
SICICIKIRIZITISIEIEIC | COUNT
EIKITIEIEIEIN] |aja(nl
Gl lodlaINIT] 1§ T

SLL(SLLINX+0) NEXTINPPIN, next nake present deferred queue
PCB Index

SLL(SLLINKe1) NEXTINK, next SLL entry

SLL(SLLINK+2) PREVINX, previous SLL entry

SLL(SLLINX+3) SLL'OBJDESC, 1st uord of object identifiert
SLL(SLLINX+4) SLL’OBINUN, 2nd word of object identifier®

SLL(SLLINK+S)
.(0:1) NAPSEG, Process’ CST mapping segnent (LSTT)

1) STK, Process’ stack entry

1) DISCIOSEG, Disc 1/0 pending on this segnent

1) LOCKED, Segnent locked in nemory

1) BIKLK, Request for blocked lock

1) FROZE, Segnent frozen in nenory

1) SLLINI, Process queued for this segnent

1) T0SS, Toss this entry

1) FRIREQ, Request segnent to be frozen

1) LKREQ, Request to lock segnent in nenory

1) DECCNTFLAG, Decrement # I/0 conpletion before

auake flag
.(11:5) PREFETCHCOUNT, Nunber of prefetch segnent
request counter

6.23.00 6.23.00
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T En Forn RT Form.
The following entry format is for data segment size/location modifications:
0 ® ENTRIES CONFIGURED
1 ENTRY SIZE (6)
[ NEXT ENTRY FOR DRTA SEGNENTS
2 # RVAILRBLE ENTRIES
1 0BJECT
3 TRBLE REL. INDEX OF FIRST - -
FREE ENTRY 2 IDENTIFIER
4 TRBLE REL. INDEX OF LRST 3 NEW DATR SEGNENT SIZE
FREE ENTRY
4 RERD DISPLACEMENT
H HIGH URTER MARK
§ NOVE COUNT
6 # PRINARY ENTRIES
? HERD OF INPEDED QUEUE
(PCB REL.) The follouing is the fornat for devices waiting on a segnent: (The region
header for the segment contains an SRT relative index to this entry. If nore
| 10 TRIL OF INPEDED QUEUE that § devices are waiting on this segnent, another entry uill be linked to
(PCB REL.) this entry.)
| 1 # CURRENTLY 17PECEC PROCESSES
| 12 # MAXINUN INPEDED PROCESSES 0 NfXTmi‘ng OF GUEUED DEVS
| 13 CUNULATIVE # OF INPEDED
PROCESSES 1 100INX
| 14 H 100INX
. 3| IooImx
’ 4 1001MK
| 3]
H pU

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

6.23.00 6.23.00
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The follouing is the format for a request to have the data segnent noved:

0 THRERD TO NEXT ENTRY

2

3 NEM SIZE

4 STRRTING SOURCE ROORESS
H NOVE LENGTH

Nayn Mengry Region Headers and Trai

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

Rn available region is available for consunption by the free space allocation
nechanisn. RAn available region consists of neighboring subregions, each of
uhich 1s either a hole or an overlay candidate. An available region is
linked anto 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
2 pending disc read of a segnent into the region.

Rssigned regions are occupied by present segnents. Rvailable and reserved
regions consist of one or nore adjacent subregions. Region headers and
trailers are partitioned into global and local conponents. The global region
header/trailer is only valid for the first/last subregion in regions
consisting 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
planned contents of the region.

Cache donains are another forn of assigned regions and are designated as such
in the subregion header. If the cache donain is “napped” (I/0 pending
against 1t) then the object identifier uill have a non-zero value in the
second uord of the segnent identifier field. If the second word of the
segnent identifier field 1s zero, then this region is 2 cache donain that is
gnnpped.) (Refer to Chapter 23 for further information regarding Disc
aching.

6.23.00
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Region Trailer

Renory NManagenent Tables

6 7 8 9101112131415

(I Pe T e Bt B B BN BT B PR BB

|RB-234| i
|RB-233] TRAILER SUBREGION SIZE (PAGES) |PTSS
|R8-232 TRAILER REGION STATE |PTRAS
IR IR IR IC | |
| ISIEIVILI |
| ‘5 IS1 N1 ;
|RB-131= TRAILER REGION SIZE (PAGES) =PTRS
| Trailer length = &4
Global Reqion Header (Available Regions
3456 7 8 9101112131415
D e Gl b B g e e e el At et Bt B e
'RB-X30 REGION RSSIGNMENT STRTE RAS
AIRIAICIS ILIF 1T L] In
SIEVILICIKIZ |0 IS | 11
SIS INL IPINIFIT |p
LA |
(I I O I B L A |
|RB-x27 REGION SIZE IN PRGES RS
|RB-X26
|R8-225
|RB-224 PREVIOUS LINK (RODRESS OF PL FIELD PL
OF PREVIOUS RVAILABLE REGION)
|RB-222 NEXT LINK (RDDRESS OF NL FIELD) NL
IN NEXT AVAILABLE REGION)
|RB-X20

| Header length = 24 (130)

6.23.00
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Subreaion Header (Rvaijable Regions)

6 7 8 9101112131415

B B P o B o) b b e BRI BT B B
|RB-217 SUBREGION ASSIGNNENT STATE SRS

CIRIR IR [R 11

A IE 10 JE [E |0

¢ IF ICIF IF I's

Hivl 1213 ki
|R8-216 ) SUBREGION SIZE IN PRGES $3
|RB-X151V i SUBREGION DISPLACEMENT IN NRIN REM. PAGES (SD
{R8-214 ' WRITE REOUEST POINTER UREQP
RB-213 0BSECT 0BJIDENT

IDENTIFIER
{RB-211
|RB-X10 |
| R8-Z7 LDEV { HODA HODR
| RB-Z6 LOW ORDER DISC RDORESS LODR
| RB-2S
| R8-24
| R8-x2
| R8-22
| RB-21
6.23.00
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Region Header (Reserved Region

Menory Nanagenent Tables

234656 7 8 910112131415

B Rl B Bl ot et Rt e e el Bt Rl Rl Bl B
|RB-X30 REGION RSSIGNMENT STRTE RRS
RIRIRICISILIFITILIN 18
SIEfVILITIOfZ 1018 IR | IL
SISIRIEJZICINIF T |P | n
I} ITREIR] (217 | 11
Gl ILINE 1 1IN 1 14
|RB-X27 REGION SIZE IN PAGES RS
|R8-X26 ON GOING I/0 COUNT 10CNT
|RB-X25 INITIRTION MESSAGE INITNSG
TIEIOJQITIEIG (N IR N | n
O IX [N U INIX [R IS |E IS | N
GITIGIE|CIP IR IGILIG I G
GIDIOISIORIBIAIPIS] v
LITIZTIEIRIEIRIBIR|T | ]
EISINIGINIQIGIOIGIA | L
AIG IR IS |U|E IR IE IR | 1
BID|D(VIE 1Ty v 0
L E [
|RB-x24 ORQ REL ENTRY RDDRESS INITINFO
|RB-X23 CONPLETIGN RESSAGE conerse
TInig(sSiIin n
ojojticiols S
G IV IK|H U |G G
GIEID|E|R IO v
LIRILIDIK IB R
EIEIKINIE IO L
Q S R I
G T D
|RB-X22 NAXKE PRESENT DEFERRED QUEUE (PCB INDEX) NPGLINK
|RB-X21 RELERSE PAGE COUNT PRGECNT
IRB-XZO= SPECIAL REQUEST TRBLE PTR (SRT TASLE REL) |SPECFEQITABPIR

6.23.
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jon Header (Reserved Reqign:

2346567 8 9101112131415

R n_Header (Rssigned Region

Nenory fanagenent Tables

234567 8 9101112131415

e e e e A o i o DY P I P S Y e g e g B B
|RB-X17 SUBREGION RSSIGNNENT STARTE SAS {R8-X30 REGION RSSIGNRMENT STRTE RRS
i CIRIRIRIR | 1 AIRIAIC IS ILIF ITIL | 18
I A [E 10 IE € | 10 SIEIVILICIK1Z [0S | i
I CIFICIFIF | | s SIST INT IPINIFIT I in
I Rl 12131 11 NI I

EEEEEEIN 1P
|RB-X16]  SUBREGION SIZE IN PAGES 58
I |RB-227|  REGION SIZE IN PAGES RS
IR8-215{V | SUBREGION DISPLACEMENT IN RRI NER. PAGES |SD s
[R8-214]  MRITE REQUEST POINTER UREQP
|RB-225
|RB-Z213 QBJECT OBJIDENT
- - |RB-224
I0ENTIFIER
1RB-223
IRB-X11]  FREEZE COUNT LOCK COUNT KFZONT o2
[RB-X10]  URITE DISRBLE 1/0 FROZEN WDIOFZCNT
COUNT COUNT : RB-121
| R8-x7] LBV WIGH OROER OISC  HODR RB-X20
ADDRESS
| RB-26]  LOW ORDER DISC ADDRESS L00R
| RB-5
| RE-14
| RB-X3 TINE OF RRRTINE
RRRIVAL
| RB-X1
6.23,00 6.23.00
P P
Herory Nanagerent Tables Nerory Nanagement Tables
Subregion Header (Rssigned Reaions) ion Header (Cached Region
2345678 9101112131415 23465678 910112131415

P o P e Py o e W o B B BT P P e e P o R B B
{RB-217|  SUBREGION RSSIGNMENT STATE SRS |RB-217|  SUBREGION ASSIGNMENT STRTE SRS
| CIRIRIR IR | |1 I CIRIRIRIR | |1
I A IE 10 IE IE | |0 i AIE |0 IEIE | i
1 CIFICIF IF | | s ] CIFICIFIF | | s
i Wil 12131 IR i Wil 12131 11
IRB-216]  SUBREGION SIZE IN PRGES ss IRe-X16] SUBREGION SIZE IN PRGES s
IRB-X1SIV | SUBREGION DISPLACENENT IN MAIN NEN. PRGES |SD IRB-Z1S|V | SUBREGION DISPLACENENT IN NAIN NEN. PAGES [SD
IRB-214|  WRITE REQUEST POINTER WREQP IRB-214]  WRITE REQUEST POINTER URECP
IRB-X13|  OBJECT ORITOENT [RB-X13]  OBUECT ORJTOENT

IDENTIFIER I0ENTIFIER
{RB-X11|  FREEZE COUNT LOCK COUNT LKFZONT IRB-X11]  PREVIOUS CACHED REGION (AODRESS OF PD  |PD
[R8-X10]  WRITE DISRBLE 1/0 FROZEN UDI0FZONT FIELD OF PREVIOUS CACKED REGION)
COUNT COUNT | 1
i | RB-x? wev | HIGH ORDER OISC  [WOOA
| RB-X7| LRV HIGH ORDER DISC  |HOOA ] ADORESS
RODRESS |
| RB-6 L0 ORDER DISC ADDRESS LA
| RE-X6 LON ORDER DISC RODRESS LODR
| Re-15 NEXT CACHED REGION (RDDRESS OF ND "3
| RB-XS -
FIELD OF NEXT CRCHED REGION)
| RE-24
| K8-13 TInE o ARRTINE
| RB-13 TIn€ OF ARRTINE - -
. - RRRIVAL
RARRIVAL
| Re-x1 DISC ADDRESS ACSL(3) CACDADISP
| R8-1

6.23.00
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Menory NManagenent Tables

Regjon Header and Trajler Field Descriptions

RRS, Region Assignnent State

) Region Rssigned Flag
) Region Reserved Flag
) Region RAvailable Flag
) Region Cleaned Flag

) Saze Change Pending Flag
)

)

)

)

)

Region Locked Flag

Region Frozen Flag

: Region I/0 Frozen Flag

8: LSTT segnent, Region Rap Flag

9: Not used

15:1) Blocked Lock Migration in Progress Flag

0
1
2
kH
4:
5:
6:
A7:

I0CNT, On-Going I/0 Count
= # of on-going I/0s in the region which nust conplete
before the initiation nessage can be processed.

INITASG,  Initiation NMessage
.(0:1) Message Processed Toggle Suitch
.(1:1) Nessage Externally Disabled th
.(2:1) Message On-going I/0 Disabled Flag
.(3:1) Queue Segment Read Disc Request Flag

1) Incore Move Request Flag

(5:1) Expansion Reguest Flag

(6:1) Garbage Collection Flag

.(7:1) nNessage Aborted Flag

(8:1) Release Residual Pages Flag

(9:1) OK To Start Conpletion Flag

(15:1) Nessage Valad Flag

INITINFG, Initiation Message Ruxiliary Information
= DRQ relative index of segnent read disc request if
INITNSG. QREADREQ =1

or
QREADREQ = +/- Displacement to initiation message for noves
and expansions.

ConPnsG, Conpletion Nessage

.(0:1) Message Processed Toggle Suitch
.(1:1) Segnent Modification Required

Nenory Managenent Tables

WPOLINK  PCB relative index of the HERD of the nake present
queue.

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

SPECREQTABPTR, A Special Request Table relative index to the list
of devices queued on this segnent.

SRS, Subregion Rssignnent State
.(on? Cached region
.(1:1) Referenced
.(2:1) Recover Overlay Candidate
.(3:1) Reference 2
(4:1) Reference 3
(13:3) 1/0 Status fron region fetch

ss, Subregion Size (in pages)
$0, Subregion Displacenent
.(0:1? Displacenent Count Valid Flag

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

WREQP, Urite Request Pointer
= DRQ Relative Index of Disc Write Request when the
Data Segnent 1n the Subregion 1s in Motion Out
Uhen the region belongs to a cached donain uhich
is napped (1.e., OBJIDENT = 30000/non zero nunber)
this word 18 non zero. If the cached donain is not
napped WREQP 1s zero.

O0BJIDENT, Object Identifier - has standard object identifier format

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

WDIOFZCNT, 1/Q freeze count
.(0:8) Not used
.(8:8) Nunber of times region has been iofrozen

For regions belonging to cached donains, the above tuo uords
contain the absolute address of the PD field in the previous

.(2:1) Block Lock Reguest region belonging to a cached donain.
.(3:1) Send Scheduler R Message
.{4:1) Ruaken R Device HODA, High order disc address in virtual nemory of this
.(5:1) Nessage Rborted region
.(6:9) Rvailable
.(15:1) Nessage Valid Flag LoDA, Lou order disc address in virtual nemory of this
region
6.23.00 6.23.00
2- 28 -9
Nenory fManagenent Tables Disc Layout
ND, Next cached donain link for cached domain regions CHAPTER 3 DISC LAYQYT
only. Contains the absolute address of the ND field
of the next cached region. (2 words)
sten Disi ut
ARRTINE, Arrival tine, contains the tine at which the segnent
contained in the region became present
SECTOR # SECTOR #
CRCORDISP Valid only for regions containing a cached domain, 0 DISC LABEL 0
this uord represents the disc address (in one word)
of the segnent contained in the region. This uord 1 DEFECTIVE TRACKS/SECTOR TASLE 1
uhich exists in each nember of a linked list of cached
donains, is used as the target uord during the LLSH 2 COLD LORD CHANNEL PROGRAM FOR KP-IB 2
instruction.
3 NEN OUNP CHANNEL PROGRAM FOR HP-1B 3
Space Rllocation Structures 4 CODE FOR 4
H) INITIAL PROGRANS H
fAs of MPE V/P and V/E, one doubly linked list structure is used instead of -
the, nultiple lists ordered by size as in NPE IV. SysGlob locations X250 6 "BO0TSTRRP" 6
through 2253 contain the respective head and tail (bank & address) of the - -
available region list. These four uords have in essence replaced the ARSBN | 7 SEGNENT 7
and ARL data structures in NPE IV. Memory allocation and deallocation is - -
handled through PUTONRRL and TRKEOFFARL. The search for an available region | 10 8
of the desired size is dons via the LLSH instruction. The format of the list - -
is the following : | 1" 9
- - > VARIRBLE
SysGlob 2250 & X251 points to the absolute address of the NEXT LINK | . LENGTH
field (two uords) in the first available region on the list. The - -
NEXT LINK field in the first available region points to the | .
absolute address of the NEXT LINK field in the second available - -
region and so on. It is worth mentioning that in addition to | . .
having a NEXT LINK field, each available region also contains 2 - -
PREVIOUS LINX pointer, which nakes nanagement of the list both | . .
easier and faster. | - -
| . .
LOM CORE (CST POINTER, QI, ZI, POINTER) | «<--\ FOLLOWS
| INNEDIRTELY
TENPORARY CST (INITIAL PROGRAM) | RFTER
| BOOTSTRAP
INTERNAL INTERRUPT HALTS | SEGHENT
BOOTSTRAP STACK
RENAINDER OF SIO COLD LORD PROGRAM

6.23.00
2- %

6.23.00
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Disc Layout

Disc Layout
sten Die L} Disc Labe) (Sector O of Disc)
Systen Volune
SECTOR SECTOR #
1 . .
. 01 234567 8 910112131415
k] DISC COLD LOAD INFORMATION TABLE 28 RO Pl i e P e o P P B B B R B
0 0
33 DISC COLD LORD INFORMATION TRBLE 29
-- 1 0 1 UORDS 0-5 CONTAIN
36 DISC COLD LORD INFORMATION TRBLE X THE RSCII STRING
2 0 2 “SYSTEM DISC " FOR
¥ SYSDURP/INITIAL CONRUNICATION RECORD k1l | 3 ;HE SYSTERM DISC,
| 3 0 NLY.
L DISC COLD LORD INFO. TABLE EXT. kr .
4 0
L} DISC COLD LORD INFO. TRBLE EXT. 3
| 5 0 ) . H
: : |6 | OISt TP DISCSUBTYPEIS
SYSOB | 7 ROLLBRCK cuw'wao ID ®ASEE NOTE BELOW** ?
—e—ue) --=> NOTE: INITIAL |
2130/131 TRIES TO | 10 "3 K 8
SYSTER DIRECTORY ALLOCRTE |
DIRECTLY RFTER | 1 no" “on 9 IF WORD Z11
THE FREE SPRCE | CONTRINS R 1"
NRP. KOUEVER, 12 10 A FORMER SYSTER
THIS nAY VOLUNE HAS BEEN
VARY DEPENDING 13 11 SCRATCHED.
ON DELETED VOLURE NANE
VIRTUAL MEMORY ARER OR REASSIGNED 14 12
TRACKS
15 13
INITIAL PROGRAN SEGHENTS 16 UNUSED 14
(EXCEPT BOOTSTRRP SEG)
17 UNUSED 15
SYSTEN FILES
(FROR COLD LORD TRPE) 20 VOLURE SET ID *4SEE NOTE BELOU** 16
1-24 UNUSED [uords 17-20 (X21-724) UNUSED) “17-20
VOLURE TRBLE
INITIRL PROGRRN STRCK 25| SYSWCS64.PUB.SYS High Order Disc Rddress 21 %6X/70 WCS
RENAINING INITIRL CODE SEGHENTS INRGE
26| SYSNCS64.PUB.SYS Low Order Disc Rddress 22 POINTER
27| SYSWCS37.PUB.SYS High Order Disc Rddress 23 37 ggs
InR
USER FILES 30| SYSUCSI?.PUB.SYS Low Order Disc Rddress 24 POINTER
6.23.00 6.23.00
3-2 33
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Systen Volune (Cont.) rial Volum
|
| 31| UCSLE1.PUB.SYS High Order Disc Rddress 25 *NICRO/XE 0
| UCS INAGE 0 (:STORE)
= 32| MCSLEV.PUB.SYS Lou Order Disc Rddress 26 POINTER o 1
| 33| UCSLE2.PUB.SYS High Order Disc Rddress 27 *NICRO/LX/GK 2 2
| NCS INAGE COLDLORD SIC CHRNNEL PROGRAM (NON-HP-IB
| 34] UCSLE2.PUB.SYS Lou Order Disc Rddress 28 POINTER 3 MACHINES ONLY). FOR HP-IB MACHINES, COLD |3
| LORD CHANNEL PROGRAM IS IN SECTOR 2 AND
| 3 29 4 SOFTOUNP CHANNEL PROGRAN If IN SECTOR 3. |4
111119
RESERVED so1|zaasls7uso1lzaass
“ “ 6SC|MV|SR| i TYPE iﬂEDIﬂ TYPER|6 SC =1 =
===l | I SCRATCH VOLURE
17 120 7 7 WV s 4 = NASTER
! VOLUNE OF PV SET.
m DISC FREE SPRCE MRP 0K FLAG 121 10 [ 8 SR=is=
SERIAL DISC
17 DISC FREE SPACE MAP DESCRIPTOR 122 1" 9
TRBLE CHECKSUR
12 it "t 10\
173 DISC FREE SPRCE DESCRIPTOR TROLE 123
DIRTY FLRG 13 “R* b 11 | VOL KARE
bd
174 124 1 b s 12 | "SERDISC®
- DISC FREE SPACE DESCRIPTOR - |
175 TRBLE RDORESS 125 15 " SDISC VERSION 13/
NURBER
176 126
m = DISC FREE SPRCE BITRAP RDDRESS - 12 16 WORDS PER SECTOR 14\
17 SECTORS PER TRRCK (CRRTRIDGE TRPE = 1) 15 l
* UCS image pointers point to the start of the UCS 2 SECTOR ADDRESS OF BEGINNING OF TRPE (BOT |16 |
data (File label address ¢ 1). Rluays on LDEV 1. | SERIAL
Al OOUBLE RDDRESS OF 17 > DISC
A% fg of V-Delta-5 (6.03.05) the uay the COLDLORD ID’s are - - | INFO
used has been changed. R Volune set I0 (VID) has been 22 END OF TRPE (EOT) 18 |
created to logically link together & set of discs. Originally |
the COLDLORD 10 peformed this, e well as enabling the FILE a DOUBLE RDORESS OF 19 |
SYSTEN to tell if the file uas open when the systen failed. - - |
The VID is NOT changed on each systen start, only on a RELORD, 24 END OF DATR (ECD) 20/
In order to naintain backuard conpatibility, the old COLDLORD |
10 locations have been changed to ROLLBRCK COLOLORD I0'e. The 125]  SYSW(S64.PUB.SYS High Order Disc Rddress 21 ICF uCS
actual COLDLOAD ID (for FILESYS) is in the Disc Cold Load info | INRGE
Table (DCLT) word 46 (X56). {25 SYSUCS64.PUB. SYS Lou Order Disc Rddress 22  POINTER

6.23.00
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Disc Layout Disc Layout
Seraal Volune (Cont.) Master Volune (Con.)
6 7 8 9101112131415
| | e B P ot B B o B B B B B R B
1271 (See SYSTEM VOWME uords I25-134) 1 25 4l
[ 26 GROUP R
- RESERVED FOR FUTURE UCS - 27 NANE 2
i 122 182 . u
“ | [
\ 123| oYL 183 k) 4]
’ | | | 32, VOLUNE SET 26
124| HERD | SECTOR |84 33 NRRE 27  HERDER
| [ I » £
£ MEDIR TYPE is the device subtype for all serial volumes except cartridge VS VTRB kL) 29
tape. For cartridge tape, this field 1s aluays O (the HP 9110 subtype), HERDER + | |
despite a different actual cartridge tape subtype. This allous both 8 ENTRIES 36] VCOUNT | | VRASK k]
foruard and backuard interchangeability of cartridges betueen the HP 9110 COPIED FROM | |
and HP 9144, VSET OEFN 37 k)|
IN SYSTER 40 VOLUNE 2
DIRECTORY 41 NRRE 33 vowne
Raster Vi 42 34 ENTRY
01234656 78 9101112131415 .
BB P T e e P B I P R BN BN B a3 B .
0 0 | .
1 1 44 SuB-TYPE | VIRBX 36 .
2 0 2 | .
3 3 a5 .
4 4 .
H 5 - .
==|==--| | | - © vOune
SC = SCRATCH 6|SCIMVISR] | TYPE | SUB-TYPE |6 ENTRY
VOLUNE eefeefee]| | 116 78 7
MV = NRSTER 7 GENERRTION INDEX ? 1
VOLUNE = 1 )
SR = SERIAL 10 0 ] - -
VOLUNE 11 9
120 120
12 10
13 VOLURE 1" m DISC FREE SPACE MAP 0K FLAG 121
14 NRRE 12
15 13 172 DISC FREE SPACE DESCRIPTOR 122
TRBLE CHECKSUM
16 INITIAL DATE 14
173 DISC FREE SPACE DESCRIPTOR TRBLE 123
17 DIRBASE 15 0=NOT DIRTY FLRG
NASTER
20 DIRSIZE 16 VOWNE 174 DISC FREE SPACE DESCRIPTOR 124
21 17 175 TABLE RDDRESS 125
2 ACCOUNT 18
a3 NRNE 19 176 126
4 0 - DISC FREE SPACE BITMAP ADDRESS -
M 127
6.23.00
-6 6.23.00
3-7
Disc Layout Disc Layout
Slave Volune Slave Volune (Cont,)
34567 8 9101112131415
B T T B B B P P B P - -
0 0
1 1 12 120
2 0 2
2 2 m DISC FREE SPACE MAP 0K FLAG 121
SC = SCRATCH § S 17 DISC FREE SPACE DESCRIPTOR 122
VOLUNE fod ol bt | | TABLE CHECKSUM
M = MASTER  6|SCIMV|SR| | TYPE | SuB-TYPE |6
VOLURE 2 0 |-=--]-- | | 173 DISC FREE SPACE DESCRIPTOR TABLE 123
SR = %RI:% ? GENERATION INDEX ? DIRTY FLRG
LUI
;(1’ [ ; 174 DISC FREE SPACE DESCRIPTOR 124
175 TRBLE RDORESS 125
12 10
13 VOLUNE 1 176 126
14 NANE 12 - DISC FREE SPRCE BITMAP RDDRESS -
15 13 m 127
16 INITIAL DATE 14
17 0 15
2 16
2 17
22 RCCOUNT 18
23 NARE 19
24 20
25 2
26 GROUP 22
F14 NRRE &)
X u
31 2
R VOLUNE SET 26
3 NRNE 27
3 8
5.23.00 6.23.00
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Disc Layout

ector 1 of Dis
C3-30 Discs

fective Tracks Tab
Not Used

67 8 9101112131415

R L o K el b bl il il Gl Bt R R B |
0 # OF DEFECTIVE TRACK ENTRIES  (N)
1 DEFECTIVE TRACK NUMBER | otC |1 120 DEFECTIVE
foeea- TRACKS MAXIAUA
H DEFECTIVE TRACK NUMBER ! oTC |2
L}
- 1
170 DEFECTIVE TRACK NUMBER = 0T1C [120
1”m 11
172 122
RESERVED FOR
m FUTURE USE 123
||74 124
:75 CHECKSUN 125 DTTCKSUN
176 NEXT RVAILABLE RLTERNATE TRACK 126
m LOGICAL DISC PACK SIZE (CYLINDERS) 127
OR ® OF TRACKS IF FM DISC
oT1C (DEFECTIVE TRACK CODE)
0 suspect
1 suspect alternate
2 deleted
3 reassigned

NOTE: The situation uhere there are tuo entries for the sane track, n, one
having 3 DTC of O (suspect) and the other having a DTC 3 (reassigned)
results fron & situation where the disc driver could not "read”
(unreadable) the address of the particular track.

| DTTCKSUR (Systen Volunes only): | This is an EXCLUSIVE-OR
checksun(fron a base of -1) of the DTT | excluding uord X175.
Each tine a suspect track is inserted or | nodified, a neu
checksun is calculated and stored in uord 2175. | Rt systen
startup INITIAL recalculates the checksun and conpares | against
original value at X175, If the checkuns do not match | [
COLDLOAD ERROR 202 (MOUNT CORRECT VOLURES OR RELORD) will occur.

Disc Layout

110
m

12
p3k]

1176
177

123465678 91011121314

NURBER OF ENTRIES IN THE TABLE

15

n
12

INDEX TO THE FIRST ENTRY (6)

ENTRY SIZE (2)

13

MAXINUN NUMBER OF ENTRIES (X75)

14

0 (RESERVED)

0 (RESERVED)

16
7

FIRST DEFECTIVE SECTOR ENTRY
(DOUBLE-UORD LOGICAL SECTOR RODRESS

)

SECOND ENTRY

W ~woy 0 B W o~

THIRD ENTRY

1

NAXINUN DEFECTIVE SECTOR ENTRY

126
127

Unlike the DTT, entries in the DSCT are not permanent.

is handled by INITIAL, SDISC,

Once a suspect sector

Thus, this table contains only unprocessed suspect sectors.

or VINIT, its entry 1s renoved fron the table.

6.23.00 6.23.00
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Disc Layout Disc Layout
Regerved Area Bi 4 of th n nf ion T =X
| 1 2345678 9101112131415
The first 400 sectors of the systen disc are reserved for Initial's use. I L e L Rl o Sl S R e S b e B B Bl B
This ares contains permanent data structures for the boot. It is also used POINTER TO TRABLE INFORMATION FREFTR Poeemoee)
a8 a tenporary storage area for data during sparing. Rll other systen
volunes and private volures reserve only the first 10 sectors of the disc. 1 POINTER TO TERPORRRY CST INFO TCSTPTR
They do not have a reserved area bit nmap.
2 @ OF ENTRIES TO READ ON DISC COLD LORD NRERD
The bit nap contains 1 bit per sector. A *1’ neans the sector is free. |
k) # OF CODE SEGMENTS IN INITIAL NVICST®
20 0 4 INITIAL'S 08 VALUE INITOS
RESERVED RRER 5 INITIAL'S OL VALUE INITOL
BIT NAP
6 INITIAL'S T VALUE INITZ
. ? INITIAL'S Q VALE INITQ
- . - 10]  INITIAL'S § VALUE ) INITS
e Y] " SYSDISC TYPE |  SUBTYPE _[oIsCIsT
& 5 12 ROLLBACK COLDLORD ID s15ee note beloutt |COLD' LORD'ID*
RESERVED FOR
FUTURE USE 13 LOG FILE NUMBER LOG’ FILE’ NUN*
1“* OIRECTORY DISC
. OIRROR
_ . _ 15 RDDRESS
] ’ ] 16| LEV 1 VIRTUAL RERORY
77| 1127 VIRNENADOR
i i 17 DISC RDORESS
20 # LOG PROCS NLOGPROCS
2 o5 10°8 05108
2 RIN TRBLE
RINADR
23 DISC RDORESS
t DIRECTORY SIZE OIRSECT
5 WSECTORS IN VIRTURL RERORY REGION SECTORS IN LDEVIVA
OF LDEV 1 VIRNENSECT
26 VOLURE SET ID (VID) *2See note below**
2 RIN TRBLE SIZE RINSECT
6.23.00 6.23.00
3- 12 -1




Disc Layout

Disc Layout
Disc Cold Load Informatign Table {Cont.) Dasc Cold Lpad Information Table {Cont.)
01234567!|9|10||112131l|5 |
o Chaae RINS SIZE IN ORDS FREFTRWD  cooomvev /
i # OF GLOSAL RINS GRINS SDRIVER
|==]=={==| TLsTRPE COLD LORD MENDRY RDORESS
kH3 | TLIRL|RY|LORD MODE TRBLE
] J==|==|=~f RL=RELORD
] RY=RECOVERY
kx] nAX VOL | HIGH VOL H'VOL" 0ISC ADDRESS
|
k) DISC COLD LORD ENTRY POINT DISCENTRY
: SIZE IN WORDS FREFTR+S
35 SYSTER DISC DRT NUMBER SYSDISCORT
36 JOB NASTER TABLE HENORY ADORESS ACTRBO
JNATLOC
” DISC RDDRESS
0 DISC ADDRESS
100 DISC ADDRESS 100L0C
“
SIZE IN WORDS FREFTR+10
42
00D DISC ADDRESS 000LOC
43 NENORY RDDRESS *CTRD
44 WELCONE MESSAGE (DST 257)
LOGONLOCY
a5 DISC RDDRESS DISC RDDRESS
46 WELCONE MESSRGE (DST 260)
LOGONLOC2 SIZE IN WORDS * FREFTR#15
a7 DISC ADORESS CONMUNICA-
1I0N SuB-
50 NENORY RDDRESS SYSTER
LOG ID RDDRESS DRIVER
51 TRBLE
52 DISC ADORESS
5 LOG TRB ADDRESS
SIZE IN WORDS ) FREFTR+20
4 LG 10 SIZE CONMUNICA-
TION Sue-
55 LOG TRB SIZE NENORY ADDRESS SYSTER
DEFINITION
56 COLDLORD ID *2See note belout* TRBLE
DISC ADDRESS
6.23.00 6.23.00
3- 14 3- 15
Disc Layout Disc Layout
nforn ad Infornation Tab nt.
SIZE IN WORDS FREFTR+2S SIZE IN NORDS FREFTR+50
COMMUNICA- LOGICAL
NENORY RDDRESS SUBSYSTER NEMORY RDDRESS DEVICE
TABLE TRBLE
EXTENSION
DISC ADDRESS OISC ADDRESS
SIZE IN WORDS FREFTR¢30 STRCK SIZE FREFTReSS
LOGICAL- INITIAL'S
MEMORY ADORESS PHYSICAL HEMORY RODRESS STRCK
DEVICE
TRBLE
DISC RDDRESS DISC ADDRESS
SIZE IN WORDS FREFTR+3S SIZE IN UORDS FREFTR¢60
LOGICAL- DEVICE
NENORY ADORESS DEVICE NEMORY RDORESS CLASS
TRBLE TRBLE
HERDER
DISC ADORESS DISC ADDRESS
SIZE IN WORDS FREFTRe40 SIZE IN WORDS FREFTR+6S
TERNINAL
NERORY ADORESS CLASS MENORY RDDRESS DESCRIPTOR
TROLE TRBLE
DISC ADDRESS DISC ADORESS
SIZE IN UORDS FREFTRH4S SEGNENT SIZE FREFTR+70
VOUUME INITIAY
NEMORY ADDRESS TRBLE NENORY RDORESS SYsounp
CONNUNICATION
RECORD
DISC RDDRESS DISC RDDRESS
6.23.00 6.23.00
3- 16 3- 17




Disc Layout
ad_Inf ion n

SEGHENT SIZE FREFTR+7S

DEFDATA
MENORY RDDRESS TABLE

LOOKUP

BUFFER
DISC RODRESS

IFREFTR+30

(INITIAL’S SEGRENTS)
ININ

LOGICAL
™

Disc Layout

NITIAL Progran CST fa

PHYSICAL

il SEGHENT NANE

ININ \

BOOTSTRRP |----> Core Resident

RESIDENT /

NAINSEGY \

NRINSEGIA |

CONFIGURE | /Noncore Resident

DEFCTRACKS| |but present in core
|em=-- >|at conpletion of

TRPEIO | \Cold Load

[431]
0 1
1 2
2 3
3 q
4 5
H 6
6 7
7 10
10 1"
" 12 |
12 13 DISCSPACE /
13 14 DIRECTORY1
14 15 DIRECTORY2
15 16 SL PROGRAR
16 17 PROCESS
1?7 2 NRINSEG1B
) NRINSEG2
22 NAINSEGI
23 MRINSEG

20
2
2

%Code segnent suapping starts at conpletion of MRINSEG

22 fg of V-Delta-5 (G.03.05) the uay the COLDLORD ID's are

used has been changed. R Volune set ID (VID) has been
created to logically link together a set of discs. Originally
the COLDLORD ID peformed this, as well as enabling the FILE
SYSTEM to tell if the file was open uhen the systen failed.
The VID is NOT changed on each systen start, only on a RELORD.
In order to maintain backuard conpatibility, the old COLDLORD
ID locations have been changed to ROLLBACK COLDLORD I0’s. The
actual COLDLORD ID (for FILESYS) is in the Disc Cold Load info
Table (DCLT) word 46 (X56). This value 1s put in SYSGLOB(X75).

6.23.00 6.23.00
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Disc Layout Disc Layout
YSDUP/Initial Connuni R r 237 $YSOUTP/Initia} Conmyncation Record (Cont.)
01234667 11;;11
a £9012345 “lelel=l-1-1-1= 1=kl k=11 1=
=l=l=1=1=1-1=1=1=1-1=1-1-1-1-1- [ ] CS TRBLE SIZE ]
| nIT VERSION 0
| TRBLE LOOKUP BUF SIZE 5
| 1 NIT UPDRTE 1
4 TRBLE LOOKUP BUF ENTRIES |26
I 2 nIT FIX H
| 3 SYSTER TRPE LDEV # 27
I3 VERSION 3
1 SPRRE 28
| 4 UPDRTE 4
| 3§ SPRRE 29
(I 1 FIX H | |
| 3% CONVERSION BITS WORD 1  [M]30  Ms(15:1) NPE Version
| 6 EXP. SCFTURRE SYSTEM NO. |6 | | 0=MPE (6.00.00
| 37| AIT FIX LEVEL INDICATOR %* 31 1=MPE (6.01.00)
17 HIGHEST OPT ?
| ® CONVERSION BITS WORD 3 R
10 hIGHEST LDEV ]
—eeef | & CONVERSION BITS WORD 4 N
11| NRX VOL | MHIGH VOL 9
| 42 SPRRE k)
12 # OF ADD'L ORIVERS 10
| 43]  SPARE k]
| 13]  COLD LOAD COUNT 1
| “ SPRRE 36
19 FILES DUNPED H
-------------------------- |-1-]  Fs>Set if FOS Sysdump | 4 SPRRE k)
15 SERIAL DISC LORD [FI01S{13 D=>Set if Future Date Sysdump
wesececmcmscuecaceameaaaa|-|-|~|  S=:>Set if Serial Disc Sysdump | 46 SPARE 3
16 TRPE RECORD SIZE 14
| & SPRRE 39
[T DISC COLD LORD ENTRY 15
| % LOG FILE NURBER 40
I 2 RAX INITIRL SEG SIZE 16
| & LAST FULLBRCKUP DUIP ORTE |41
12 SPRRE 17
| 22 SPRRE 18 o2 Ry of V-Delta-5 (6.03.05) uord 31 (X37) of the SYSDUMP/INITIAL
CORMUNICATION RECORD is now used as the RIT FIX LEVEL INDICRTOR.
I SPRRE 19 It uas previously used as the CONVERSION BITS WORD 2.
| 2 DEV CLASS TRB SIZE 0 Re of V-Delta-5 it (uord X37) will contain the value 2170005.
ceem The ’5’ in bits (13:3) is added by INITIRL during the update
[ TERN DESCRIPTOR SIZE 21 to V-Delta-5 9o INITIAL uill knou that it is using the new
COLOLORD ID/VID mechanisn.
| 26 OLD VTR® SIZE 22 Bits (0:4) signal that the follouing tables have been converted
to MPE V/E format:
127 0LD INFO SI2E a 0 - I0 tables converted.
|eeccessacccnmeacanmamananaa: son 1 - Cold Load Info tatle converted.
2 - Rin table converted.
6.23.00 6.23.00
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Disc Layout Disc Layout
| 3 - Sysdump initial Communication record. Cold Load Information Table Extension
[
The Cold Load Information Table Extension 1s a part of the Cold Load
Information Table that has no use in booting the systen. It exists for
different systen level processes to hold information that uould only be
created during a RELORD. R good exanple of this is the systen log file
nunber. This is only created on a RELORD, and changed whenever a log file is
cull or a boot (other than a RELORD) is performed.
In order to protect tne Cold Load Info Table, the extension uas created. In
this way no 1/0s should be performed to the Cold Load Information Table
during MPE operation. Houever to process data into the Cold Load Info
Extension a process nust use the access routine "PROCESS’COLD’ LORD'INFO".
The exact calling sequence can be found in KERNELD.
The Cold Load Information Extension is 2 sectors long and inmediately follous
the SYSDUMP/Initial Communication Record starting at sector address #31 on
logical device 1. The assigned entries are as follous:
Sector 10
I o 0
[ 1
I 2 RESERVED FOR FUTURE SYSTEM USE 2
| a4 20
| & SYSTEN LOGGING FILE NUMBER 2
| 2 NETKORK MANRGEMENT LOGGING FILE NUMBER 2
| 27 NETUORK NANRGENENT TRRCE FILE NUMBER 23
I % FULL/PRRTIAL COMMAND OURP DATE 24
| 3 25
| 3 26
| 3 NOT CURRENTLY RSSIGNED a
(] 28
- -|
| 37| !255
L}
6.23.00
-2 6.23.00
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Disc Layout Disc Layout
Virtua) Disc Space Managenent Structures VOSNTAB Entry O Format
Disc space for data segnents is allccated fron reserved regions of systen 012346567 8 9101112131415
volunes uhich have been assigned the virtual memory supporting (VAS) D L P e L oy R Py o P B R B Y B
attribute. The data structure used for accounting and management of the VDSATRBOO # LUORDS IN VOSAT TRBLELENGTH
virtual disc space of the various VNS volunes is the Virtual Disc Space Table
(VDSHTAB). This structure consists of a circular list of entries, one for VOSNTRBOT # SYSTEM VOLUNES WHICH HAVE VASYOLURECNT
each VNS volune. Each entry contains the infornation defining the state of VIRTURL MEMORY
the virtual nenory region on that volune.
VDSNTRBO2 INDEX OF NEXT ENTRY TO ALLOCRTE FROA STRRTENTRY
VDSNTABO3 VR PRGE SIZE (512) VAPRGESIZE
Virtus] Disc Space Nanagenent Table
VDSNTRBO4 % SECTORS/VN PRGE (4) SECTORSPERVIPRGE
VOSNTAB DSTH = 39 (X47) VOSNTRBOS OFFSET FROM ENTRY TO BITARP (X20) CFFSETTOSN
VOSHTRBPTR = Absolute(X1026) = SYSGLOB X26
VDSNTRBOS TOTAL ® VN PRGES CONFIGURED IN SYSTER &% See belou
Gengral Structurg VOSNIRBO7 LERST # OF VN PRGES THRT HAVE
EVER BEEN RAVRILABLE

X1026-=====>| # VNS VOLUNES
FIRST TO LOOK AT|--

-

[onemee)
{-—- KEXT IN LIST
|

~—————

\==> <,
{--— NEXT IN LIST
|
\==>
NEXT IN LIST
6.23.00
-2

VOSNTAB X10-X17 UNRSSIGNED

*% This 16 bit field can only acconnodate 32K Pages or 255K sectors.
Each vclune can have up to 255K sectors of virtual nemory. This
word ujll overflou if there are more than 255K total VA pages
conf.gured on all eysten dascs. NPE does not use this word. It
instead uses the general VDSNIAB entry for each volune to find out
the total virtual nemory sectors on a particular volume.

6.23.00
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Disc Layout

Disc Layocut
VOSATAI ra) Entry Form Volune Table
SIR #22:126
WORDX 0 1 ZI 3 4 Sl SI 7I 'I sl‘o|nltz‘1:|ul1s' DST #29:135
T P L L T et e ot o e B I
INDEX OF NEXT ENTRY IN CIRCULAR LIST NEXTINLIST Zero Entry
1 LDEV# eV
OCTARL 0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 DECINAL
2 STARTING SECTOR OF OEVICE'S HOSTARTSECTOR UORD|==|==}==|==]==]==]==| ==} ==|==|==|==]==]-=]-=]--UORD
| - : .- # OF ENTRIES (NOT |
3 VIRTURL MERORY REGION LOSTRRTSECTOR 0 gg::;m = ENTRY SIZE=X16 0
4 # SECTORS IN DEVICE'S TOTAL SECTOR
| --- .- 1 ROLLBACK COLDLOAD I0 #%See note below** |1
H VIRTUAL MEMORY REGION Count |
| 2 NUMBER OF VOLUNES 2
6 W PRGES IN DEVICE'S VIRTURL WEMORY TOTAL PRGECNT |
REGION = 3 ROLLBACK VIRTURL MEMORY INTEGRITY NURBER |3
? " nFR:ggfms‘ RVAILABLE IN DEVICE'S VA PRGESAVAILABLE = 4 VOLURE SET ID 225ee note belou**
| S VIRTURL NEMORY INTEGRITY NUMBER **
10 % OF VALID UORDS IN DEVICE'S BIT mAP BALENGTH |
" SIZE OF SMALLEST RECENT RISS SHALLESTAISS : -l
12 SMALLEST NUNBER OF PRGES EVER RVRILABLE 15i :13
1 UNASSTGNED '
| %% Rs of V-Delta-5 (6.03.05) the uay the COLDLORD ID's are
- ~ | used has been changed. R Volune set ID (VID) has baen
| created to logically link together a set of disce. Originally
20 | the COLOLGRD ID peformed this, as well as enabling the FILE
| SYSTEM to tell 1f the file was open when the systen failed.
DEVICE'S VIRTUAL MEMORY BIT NAP | The VID 1s NOT changed on each systen start, only on a RELORD.
| In order to naintain backward conpatibility, the old COLDLORD
| I0 locations have been changed to ROLLBACK COLOLORD I0's. The
| actual COLDLORD ID (for FILESYS) is in the Disc Cold Load info
| Table (DCLT) word 46 (XS6).
A%ACOMNENT: R bit on in a device's VA BIT MAP
= Corresponding VN page is fres.
6.23.00 6.23.00
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Disc Layout Disc Layout
Typical Priv n Iypical Sveten Volyne Entry
| 012345678 910112131415 | 6 7 8 9101112131415
B B P B P B e I e B B B B e T T B P B T B B R B T I
0 INDEXED BY 0 INDEXED BY
. VOLURE # \ VOLUNE #
1
VOwnE VOLUnE
H NRRE 2 2 NRRE 2
3 3 3 3
4 4 4 4
H H § H
GROUP 0
6 KRAE 6 6 6
? 7 ? ?
10 s 10 STARTING SECTOR OF VOLUNE'S vt ]
(0 IF NONE)
1 9 1 9
RCCOUNT
12 NARE 10 12 NUNBER OF SECTORS RESERVED FOR 10
| v ON VOLUNE
| 3 11 VN - VIRTURL KERORY | 13 (0 IF NONE) 11 VA - VIRTUAL NEMORY
| ol b S b SUPPORTING | f==lo=|-= SUPPORTING
| LOGICAL DEVICE VI|UNINS|SC]  UN - UNRERDRBLE/ | LOGICAL OEVICE # VN|UN|NSISC]  UN - UNRERDRBLE/
| 14] (=0 IF NOT ROUNTED) b UNFORMRTTED | 14| (= 0 IF NOT MOUNTED) I 11 pe UNFORNATTED
| —=fe=le=f==] NS - NON-SYSTER | | I==1--1 NS - NON-SYSTER
| VSET VIRBX IVTRBX . DORNIN ] |VSET VTRBX IVTRBX OCNAIN
= 15 13 SC - SCRATCH = 15 = 13 SC - SCRATCH
|
6.23.00 6.23.00
-2 -9
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Directory Directory
CHAPTER 4 OIRECTORY Quervieu of Directory
ntroduction to the Directo | |
| systen |
SYSGLOB cells: /|“";"'§‘ \
DIRBASE <----absolute disc addr of base [SYSGLOB+X130 AND Z131] // // \\ \\
RACCOUNTS === 1---I
Directory on disc consists of a contigucus area: = ! : :
seseceeesees Sanaiad l===1 I-=-1
DIRBASE -» The bitmap defines the available/used / \
DIRECTORY sectors in the directory. If the / \
BITNRP directory is < 6112 sectors, then / \
the bitnap will occupy 3 sectors. / \
If the directory size is > 6112 | |-===-] |--
ccececcmaceeceeeae| gectors, then the bitmap will occupy | |USERS| |GRI
DIRBRSE+3 => 32 sectors with DIRBASE pointing to | |====-1 |
DIRECTORY the 30th sector of the bitmap. R ! 1\ /
DRTR 2ero bit in the bitmap represents 3 !/ ! \ /
used sector. Uords O and 1 of the l==1 1-=] oo -
ENTRIES bitnap are 1gnored. IR 1
AND [ |
INDICES 1-=1 1--1 I--
\ /
. Directory entries contain pointers eecemcacanee
“ uhich are sector displacenents USERS
- . = relative to DIRBASE. Entries and
| . | indices are grouped into "blocks”. |==emen ol B e
I | | VSETS | FILES |
|memeemeeaccacaaann| I;'-----I ---*;--l

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

block sizes. | { | I/ | I/ \l |

% SYSSAIBSIZE Systen acct index block size (3 sectors) VSETS/ | | [ | | FILE
SYSRUIBSIZE Acct. user index block size (1-3 sectors) KEY: VCLASSES | | b | | POINTERS
SYSRGIBSIZE Acct. group index block size (1-3 sectors) Bl I==1 1=l I--1
SYSGFIBSIZE Group File index black size (2 sectors) /
SYSGVSIBSIZE Group volume set definition ind. blk. size(1 sector) /

*  SYSAEBSIZE Rect. entry block size (3 sectors) /
SYSUEBSIZE User entry block size (2 sectors) FILE
SYSGEBSIZE Group entry block size (2 sectors)

SYSFEBSIZE File entry block size (2 sectors)
SYSVSEBSIZE Volune set definition entry block size (1 sector)
SYSNAXBSIZE Maxinun of above. (used to inatialize 00S.)
%These values are used once for the creation of the (roct) systen,
account index or new systens. This root index is aluays at address
DIRBASE+3.
6.23.00 6.23.00
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Directory Directory
nen [nen
0] secemomcmnmcecccccceenaca-|0
.l SECTOR 1. | 275 189
.~ 128(10) WORDS  ~. 1 276 190
177 127
| m 191
2200 ADJUST (0B-DL) 128
| 30 192
201 XTYPE (INPUT PRRN) 129
| 1 193
202 |  XMVTRBX 1%
| | 202 194
203 XKINDEXP (FINAL 1
INDEX PRT) | k X} 195
204 XANRANE (DB REL RDOR) 132 | 204 196
205 XGUNARE (DB REL RDDR)[133 | 5 197
206 XFNRRE (0B REL RDOR) [134 86 DISTRIBUTION 93
| - -| GOODPERCENT=.85
207 XASEC (RCCOUNT 135 27 FRCTOR 199
SECURITY)
310 BASE 200
210 136
- KGSEC (GROUP - nm 201
mn SECURITY) 137 DR RRER
- “DOSBUSIZE
212 SIRRETURN (FROM 138 | i
GETSIR) 1 1

| 213-240_ DIREELORV POINTER  139-160 \ ; '|

| | | » See Directory | WORK ARERA |

| 241-266" DIRECTORY POINTER  “161-182 / Pointer Rrea - (SIZE OF “nan

[} = “g" - - LARGEST =

| ENTRY) |
267 SYS.ACCT. INDEX 183 | 1
8LOCK SIZE < :

| 20 wev | v 1% | |

semcecceces -| - 1145] 1613

[} n DIRECTORY RDORESS 185 : 08 ARER :DOSBIISIIE
| 2n PRIVATE VOLURE 186 | |

DIRECTORY SIZE | i
| M 187
] 274 188

6.23.00 6.23.00
4-3 4- 4
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Directory Directery
Pointer A r D8] DSTs224 §IRs ory Space Data Seanent (DIRSDS
| 111111
| 0123456789012134 DST=21 (X25)
(Il B B B I T O B R Y o ey R S R e | SIRs8 (210)
WEV | DIRECTORY BRSE[139/16% DIRBRSE!’ L1111
“"TRODRESS OF PAGE IN BUFFER |140/162 DIRBRSEZ’ SKSEEIRAREARERS.
DIRECTORY PAGE IN BUFFER |141/163 CONTENTS 0 LOGICAL DEV } BIT nAP
D8 ADDRESS OF 1ST ELEMENT |142/164 LPNTR 1 BASE SECTOR ADORESS DS’ BASE
STARTING RDDRESS OF BUFFER|143/165 IOPNTR 2 PDIN}ERG\‘%gSY WORD 0S’ LAST' UORD
N BU
# VALID PAGES IN BUFFER 144/166 NUIVALID
| | I- 3 POINTER TO FIRST WORD DS*FIRST'WORD
| 0| 161145/167 D = DIRTY FLAG, IN BUFFER
1 [ |- 8 = BRD ELEMENT
ELENENT SIZE 146/168 XSIZE 4 SIZE OF DIRECTORY DS’DIR’ SIZE
IN SECTORS
® UORDS USED IN BLOCK 147/1639 USED -l||rmmmmaneeenaanseacacens
SI0IEISIP] DS’ FLAGS
BLOCK SIZE (SECTORS) 148/170 BSIZE DR O X O ————
6 FIRST CURRENT SECTOR DS°CUR’ SECTOR
BLOCK SIZE (WORDS) 149/171 BNSIZE IN BUFFER
MAX # ELEMENTS/BLOCK 150/172 BFRCTOR ? DISC RDDRESS OF CURRENT
| L T L B P PART OF BIT MAP DS’ ADDR
| I|P| TY |ELEMENT SIZE |BL SIZE|151/173 RISCWD 10 IN THE BUFFER
| (MORDS)  |(SECTs)
| =l-I-1-1 | ] SIZE OF BUFFER IN WORDS  |0S'SIZE
NUNBER OF ELEMENTS 152/174 XCOUNT
12 NEXT REQUESTED SECTOR DS'REQ’ SECTOR
NUNBER OF RCCESSORS 153/175 PCOUNT
13 LRST SECTOR IN BIT MRP DS’ LAST’ SECTOR
ENTRY TOTAL 154/176 ETOTAL
| =|=je]=]=]emmmcacennccn|oncccan | 14 SYSTEN SRVED PTR TO LRST |DS'SYS'LAST
| OIP] TY | ENTRY SIZE |BL SIZE|155/177 ENISCUD
} Il (WORDS)  1(SECTs) | 15 SYSTEN SRVED PTR TO FIRST |0S’SYS'FIRST
FATHER INDEX POINTER 156/178 PINDEXP 16 svsvgzcmzn CURRENT IDS'SVS'CUI
FATHER FATHER 157179 |
. o= - 17 SRVED DIRECTORY SIZE |DS*SYS’ SIZE
NRRE NRRE 158/180 PNARE  TY = O-FILE |-
- -|- - 1-GROUP 2 LDEV THRT LAST ERROR |0S* ERROR’ LDEV
159/181 2-RCCT OCCURRED |
- -~ - 3-USER ]
160/182 4-VSD
v 1 = 0-ENTRY BLOCK
% Indexes Only 1-INDEX BLOCK
#% Indexes and Entries P = PURGE FLAG
6.23.00
6.23.00 46
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Directory Directory
{) RSD! 0 0S’DIR’DISRBLED
If this bit is on, the directory allocation and deallocation is off and only
a URRNSTART will turn this bit off. The bit is turned on if an I/0 error
2 TYPE OF ERROR THAT 0S°ERROR’ TYPE occurs on a directory bit map sector or if ue find data integrity problems
GCCURRED uith the bit map, i.e., if ue attenpt to deallocate a sector that is already

THIS SECTION OF THE BIT nAp
0ST IS OCCUPIED BY UP TO 3
SECTORS OF BIT MAP, IT IS
SUAPPED IN 3 SECTORS RT R
TINE AS NEEDED. DS'FIRST'WORD
IS UPDRTED 10 SEARCH FOR
SPACE IN THE BIT NAP. UNEN
IT REACHES DS’ LAST'WORD FOR
THE SECOND PASS, THE NEXT 3
SECTORS OF BIT MAP WILL BE
SWRPPED IN.

Partial definiticns:

DS’ LDEV = DS’ BASEQ. (C:8)
DS’ DIRTY = DS'FLAGS. (0:1)
DS’ERR’IN'PROG = DS'FLAGS.(1:1)
(2:1)
(3:1)

DS’ DIR’DISABLED = DS'FLAGS.
DS’PERN’ DISRBLE = DS’FLAGS.

Oescriptions:

0S°RDDR

This is the address of the section of bit nap that is currently in the
buffers. For exanple, this address uill usually be the sane as DS'BRSE. If
ue need to page in more sectors of bit map than the first three, then this
address uill be subseguently larger than DS'BASE.

DS'BRSE

This is the base address of the directory bit nap. If the directory is

greater than 6112 sectors, then this address will be 29 sectors less than the
address found in the Cold Load Information table on disc.

0S°CUR’ SECTOR

This is the current bit nap sector nunber of the first sector in the buffer
area. Its value can range fron | to 3. This nunber ninus one added to
0S'BASE will result in DS’ADOR.

6.23.00
47

. o i

deallocated.
DS’ DIR'SIZE

This is the size (sectors) of the directory area. This size includes only
the last 3 sectors of the bit nap. 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 nap.

DS’DIRTY

This bit is set if the bit nap sectors in the buffer have been modified in
any uay. When nore sectors nust be brought into the buffers, or if ue suitch
to a different domain (systen to PV, PV to systen) this bit is interrogated
;c determine if the sectors presently in the buffers nust be first uritten to
isc.

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 3 urite

2 - 1/0 error on a read

3- thm\? to deallocate space
that 1s already deallocated

4 - Directory space nanagement
is already dissbled

0S’ ERR’ IN' PROGRESS

A directory space nanagemant error is currently in progress.

0S’FIRST'WORD

R DST relative pointer to the word in the bit nap buffer that we will
interrogate next when directory space is needed. lhen the systen first comas
up, this word is aluays initaalized to DS'HEADER2 (i.e., to point to the
first word in the bit map). On subsequent bit nap sector reads, it is set to

DS'HEADER since subsequent sectors will not have the 2 word overhead that
exists 1n the first sector of the bit nap.

6.23.00
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Directory Oirectory
0S'FLAGS truct
This uord contains nunerous flags. See individual descripticns. \DEX .
DS’ LAST* SECTOR .
>
This is the total number of active bit map sectors. This nunber will range i INDEX PREFIX
from 1 0 32. e e PREE I
INDEX PREFIX
DSTLAST'MORD b e eeemeees -
This is the current nunber of bit nap word in the buffer. It can range fren | 1 AmmTTmoagoeToso e lmet
1 to X577 + DS’HEADER.  If there exists 3 full sectors in the buffer, then ENTRY BLOCKS
it uill have the value X600 + DS'HERDER - 1 or 2621. It 1s conpared to [eeeed |eomeecemmmaccacccaan
DS’FIRST’WORD to determine if ue have hit the end of the current buffer area. ENTRY
DS'PERN’ OISRBLE
If this bit is set, then directory allccation/deallocating is permanently
disabled. This bit should not be set.
DS’REQ’ SECTOR ->
INDEX BLOCK ENTRY
This is the next sector to begin reading in up to J bit map sectors. It is “cecceccmacecocnann
updated by 2 or 3 and the read procedure will bring in up to 3 sectors | |emooorescees enmmmnce ENTRY
starting fron this sector. If this sector is set to be greater than INDEX mevesmceccmccaneccas
DS’ LASTSECTOR, then it 1s reset to 1. Rfter the sectors are read in, BLOCK weeef ENTRY
DS’CUR’SECTOR is set the DS'REQ’SECTOR. PREFIX | | | leemecccccccccee- S
eecommcemnecana s ENTRY
08’ SIZE mpEx | ] |eeeessmesemmeee- S
8LOCK et ) ENTRY
This is the size in uords of the bit map buffer area. It is aluays a ENTRY eeeccccesccncceconcs
nultiple of a sector (128 words). It will usually have the value of X600. ENTRY
Legal values are 1200, 2400, and 1600. INDE: - e et
L P |
DS'SYS’LAST, 0S'SYS'FIRST, DS'SYS'CUR, & DS'SYS'SIZE ENTRY The Index Block prefix points back to
the previous higher level. The Index
The values of DS’ LAST'MORD, DS'FIRST'WORD, DS’CUR’SECTOR, and 0S’SIZE will Block entries point to the entry blocks.
be stored in these locations when the directory space managenent suitches
fron the systen directory to a private volune directory. Rnd, of course,
when DS suitches back to systen donain, the above mentioned values are
reinitialized with these values.
6.23.00 6.23.00
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Directory Directory
finitjon: ndex En' Uord:
SPRGE - snallest allocatable record (“phys.recd”)-currently sector. |ereccoccccccccccanancanes
»BLOCK - integral¥ of pages; contains contiguous indices or entries. 0 1st NRRE OF ENTRY BLOCK
>INDEX -~ pointer to entry block, containing nane of ist entry.
>ENTRY - information-containing “object” nay contain pointer to an 1
index block. IE1STNRNE
>POINTER - ls-hit positive relative page nunber (relative to directory 2
ase).
>008 - directory data segnent. 3
>ELENENT - a generic nane for index or entry. cesoccsececncnnceranen --
IEPNTR 4 POINTER TO ENTRY BLOCK
TECOUNT S NUMBER OF ENTRIES IN BLOCK
ndex k Prefix (10 U eeercermessesecscanasanas
0-FILE \ Account Entry (236 Uords
1-GROUP| 3 BITS [eememenenn- >| INDEX SIZE (WORDS)
2-RCLT [Comemeen) | | 7 8ITS
3-USER | | |
4-VSET / | | ceecccaccccecseacenn
i | [-===>| BLOCK SIZE (SECTORS) ° 0
PURGE FLRG<-==\ | | | | 4 BITS
(] | 1 1 RCCT.NARE
[ I 111111 RNARE
0I1|234|567!901|2345 2 H
niscud o 1!9: T ! XSIZE | BSIZE |0 INDEX BLOCK INFO. 3 3
1 XCOUNT 1 NUNBER OF INDEX POINTERS 4 RGIPNTR 4 RCCT.GROUP INDEX POINTER
2 IPCOUNT 2 NUNMBER OF ACCESSORS* 5 S RCCT.USER INDEX POINTER
3 ETOTAL 3 ENTRY TOTALS 6 6
B Bt Rt ettt g RCAP CRPRBILITY
ENISCUD 4 OH 14 { EVSIZE  |ESSIZE {4 ENTRY BLOCK INFO. ? ?
D S TR PR PR ceemmcaceseccsasacan
H PINVEXP § INDEX POINTER OF FATHER 10 ]
RLATIR LOCAL ATTRIBUTES
6 6 } " 9
? 7 12 10 PRASSUORD
- PNRRE - > NRAE OF FRATHER
10 8 | 1 1"
- -1 RPASS
1" 9/ 14 12
15 13
2The count is incremente< by each access that uses and relies e e ———-
upon a pointer to the (adex biock, i.e., it is guaranteed not
to be purged while the count if not = 0
6.23.00 6.23.00
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Directory Directory
nt _En n n 251 W
1 1 o T o cRaue wane
ROFSCOUNT s DISC FILE SPRCE COUNT (SECTORS) .
17
ccccncessaccancanee GNRRE
16 2 H
ROFSLINIT DISC FILE SPACE LINIT (SECTORS)
il 17 3 3
al T e 4 GFIPNTR 4 GROUP FILE INDEX POINTER
RCPUCOUNT CPU TIME COUNT (SECONOS) |}  ====ee=ees eeeccemaee
2 19 5 H
24 } 2 ] 6 PASSUORD
RCPULINIT CPU TINE LINIT (SECONDS) GPASS
5 3] ? ?
26 2 10 1]
RCONTINECOUNT CONNECT TIME COUNT (RWINUTES) e
27 a 1" 9 DISC FILE SPRCE COUNT (SECTORS)
PR GOFSCOUNT
k4 24 12 10
ACONTIRELINIT CONNECT TIRE LINIT (MINUTES) e et
AN 25 13 11 DISC FILE SPRCE LINIT (SECTORS)
=e1-l=1=1=1-1-1-1- GOFSLINIT
1--32 = } : = = : { } ‘ 26 FLRGS (SEE BELOW) 14 12
| 33ISIRIE]Y| 27 KAX.J0B PRIORITY 15 13 CPU TINE COUNT (SECONDS)
| =1=l=i-1-1=1=-1-]- GCPUCOUNT
| % conn FILE REC |28 COMMAND FILE LOCATION OF 16 14
| # RCCT RCCOUNT UBCS HRRO CODED e SRaeeat e
| |eeeemacea- S 1 0 17 15 CPU TINE LINIT (SECONDS)
| 35 CONN FILE REC |29 CORMNMRND FILE LOCATION OF [ GCPULINIT
= * §YS SYSTER UDCS (SYS RCCT ONLY) : = 16
| [ [l 17 CONNECT TINE COUNT (MINUTES)
| o Bt B Bt B B B R R B S B B B R B GCONTINECOUNT
| 1Pl RI Rl Al Rl W] ul LI Ll x| X] S|S| 2 18
\->RSECH| | | |ANY |RC|ANY | RC|ANY |RC | ANY | RC | ANY |RC |ANY |RC| cccccscasccconncnenn
R B B e B B R B B R R R R B Bt B 23 19 CONNECT TINE LINIT (MINUTES)
\ / GCONTIMELINIT
{ | “ |
FILE SECURITY = (i P} asit 21 GROUP SECURITY (SEE BELON)
P PURGE flag | 2% 22
S 1f 1, systen level UDCs exist (only in “SYS" account) eeesccemcecceanneaan
A If 1, account level UDCs exist for account
€  Rccount Passuord Encrypted | P = PURGE FLRG
U  Account Password Required
6.23.00 6.23.00
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Directory Directory
up En n Groyp Entry (Cont.)
---------- weeoceaace GLINKRGE  (0:1) = 0; WVS is in Systen Domain
a GCAPRBILITY 23 GROUP CRPRBILITY (0:1) = 1; WVS is in Private Volune Domain
-------------------- (8:8) = 0; If not PV or Not Bound
kY GLINKRGE 24 GROUP DIR. BASE LINKRGE (8:8) <»0; If PV and Bound
A GVSDIPNTR 25 GROUP VOL SET DEFN INDX foent G?OUPISECIIIMTY NASK fomel ommemmemefeme o]
21 GHSNARE 26 KOE VOL SET NANE [ PIGIRIRIRIRIRIAIAIAIAIA|GIU|U|U]
- - 25) | IANY|RC AL |GU |GL |RNY|RC |AL JGU |GL |ANY|RC [AL IGU |
N 27 | Do ol et B e B B B e B B R Bl o R
- - fultiLiLfLieIxIx|x|ix| xisis|sisisi
R GHVSANRRE 28 (Definition’s acct nane) 26=GL ’MVHRC = L | !GL ANY|RC Iﬂl. !GU GL !RNH'RC {RL }GU = L =
kL 29 ! | |
-------- eeevenecanne G - Group Passuord Encrypted
36 0
kil AN
= GHVSGNRNE -] (Definition’s group nane) File Pointer - § Uords
L 32
41 3
ceemmmnaeanan. omen- 0 FILE NRRE
? u
- - FNANE 1
43 35 | -l
- GHVSVSNARE -] (Deianition’s vol set name) 8l 2
“ 36 -
- - 3
a5 ? . |
.......... SR FVTRBINK | 4 VOL TRBLE INDX / [ILE LRBEL
46 GSAVEF IPNTR 3% SRVE CELL FOR GFIPNTR emecmcenes| - L1SC RDDRESS
cmcmcasercsonconcnas FLRBELADOR 5
47 GNOUNTREFCNTR |39 GROUP BIND COUNTER
5 0 40 GSPRRE 8 - Bad file label
eccssesanccccnemsans (0:1) = 0 - not defective
= 1 - defective
GLINKAGE
'0'1 2 3 4 5 6 7I3 9 10 11 12 13 14 1§
1PV | | miRex ‘
1-==1 | |
6.23.00 6.23.00
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r En 1 rd

Directory

User Attribytes/Capabilities

01234 Sl6l7'!|9'0|1|2'3l4|5
0 I==t1l 0 USER NRRE FILE-RCCESS ATTRIBUTES_/
1 UNRRE 1 \_NON-SHRRRBLE DEVIC
H H / CONAUNICATION:
3 3 | NODE NMANAGER \
] NETUORK RDMINISTRATOR--=-\ |
4 4 CRPRBILITY | [emmeememmmemanan SYSTER MGR (!
UCRP 1 1 /=== ACCOUNT NGR 11
5 5 L1y s ACCOUNT LIBRN | |
USER / | | GROUP LIBRN ||
6 6 LOCAL RTTRIBUTES RTIR< | 1 | /----DIRGNOSTICIAN | |
ULRTTR A\ bbb /-SysTEm suPvSR |
? 7 P L | creRtEvols |
bbb bbby usevoss |
10 8 PRSSHORD 111 b b1 1 1 | USER LOGGING |
1 UPRSS 9 I 1 b L0 L b 1 | | SYSTER PROCESS MANOLING
12 10 \ol L LT 1 1 1 | | | PROGRRRARTIC SESSIONS
13 " IIIIII|IIII|III||Il | |
14 12 HOME GROUP (MRY BE BLANKS) |SM|ANALIGLIDT|OP|CV UV |LGISPIPS|NAINRICS|ND|SF]
12 UHGROUP :2 ==l==l==l==l==l==l==l==1==1==}==l==]==]==]==]==
1
17 15 /7LOG CNT (W OF USERS
| LOGGED ON). INIT 10 1 01234567 8 9101112131315
20 ULOGCOUNT 16¢<  FOR NMANAGER.SYS SO THIS [ T o o B o R e e et et R Fed B Bl e
=]=]=|=]=|=|e==]|eomemeemmce=acee] ~\_USER CANNOT BE PURGED. 1 L 0 1 L | | (eAIIRIPA] | IMRI |OSIPHI
UNAXJOBY 21 P:UIE{R{KH | JOBPRI 17 NRAX. JOB PRI == f==l==f==l==l=cf=={==lo=]==f=]-=]-=]==1-=1-~]
22 conn FILE REC 3 18
(CONNAND FILE LOC OF —_ [ | [
USER UDC’S) / BRTCH RCCESS -/ | | | [
|  INTERRCTIVE RCCESS -==-/ | | 11
RCCESS | PRIVILEGED NODE ------- / | [
| P = PURGE FLAG 10 < | 11
U = UDC EXIST FLAG GENERAL | MULTIPLE RINS ==-o-=-cccocco=s / 11
E = USER PASSWORD ENCRYPTED RESOURCES|  EXTRR DRTR SEGNENT - |
R = USER PRSSWORD REQUIRED \__ PROCESS HANDLING -----=cc=-weesemmmcooccos /
X = USER PASSHORD EXPIRED
W = USER PRSSUORD WUARNED FOR EXPIRED
6.23.00 6.23.00
4- 17 4- 18
Directory Directory
Yolu finition En NKR
| 01234567 8 9101112131415
B e L e 01 2 3 4 5 6 7 885101 1213 M 1S
1 1] ]
1 1 VOLURE ITIR] NOT MIABK
2 GVSNRNE 2 SET 11 USED
3 - 3 NANE [===]==-1
1 1
=0 4|TY| R| IVTRBX 4 GVSLINKRGE T - TYPE
ol bl bwvonn 0 = Volune Set Definition
§| VOL COUNT | VHASK 5 GVSINFO 1 = Volune Set Class
| R - RLLOCRTING FLAG
/6 6 MNEMBER VOL. 0 = not initially allocating (not 1st user of set)
|7 7 NARE(1ST 1 = 1st user of set allocating rescurces (transitiocnal)
VOLUME {10 GVSVOLUTE 8 ENTRY IS MVTABX - Nounted Volune Table Index
ENTRY 0 < 11 9 MNRSTER VOL) 0 if volune set not logically mounted
(6 WORDS) 1} |
| 112 l R]10 GYSVOLFLAGS
! | ' v NF
\12 PSEUDO SUBTYPE ! VTABX 11 GVSVOLINFO
|
{14 12 [ | 23|l567ll 9 10 11 12 13 14 15
. . . |
VOWURE I. . . VOLINT [} NOT | VSNRSK
ENTRIES <.~ . . | Usep |
1-7 |. . . | |
\57 47
VOLCNT - Nunber of nmenbers in set
60 43 VSNASK - Bit nask of volune nenber usage
Order 1s fron right to left
61 49 i.e., bit 15 is ist nember, bit 14 is 2nd nenber ...
62 GVSVOLURE S0 HEM. VOL.
NRME
63 51
(2] GVSVOLFLAGS (NEMBER VOLUNE FLAGS) s2
65 GVSVOLINFO (MEMBER VOLUME INFO) §3
66 GVSOREFCNT  (DEFN. REF. CNTR.) 54
67 0 §5 SPRRE
1¢ = 0: Volune Set Definition VIRBX: Volume Table Index
s 1: Volune Class VOL COUNT: No. of Volunes

MVIRBX: Nounted Volune Table Index (If Mounted)

A3 0: Not nounted

|
|
‘ VAASK: Volune Rask
|

n=1: HNounted

6.23.00
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Directory Directory
GVSVOLFLAGS un ass En
0 1 2 3 4 5 6 7 8 910 11 1213 14 15 111111
! | 0123456789012345
| NOT USED ini B B O e Y D B Y R R B Y R R Y
[ | 0  VOLUNE CLASS NAME
[ —— - -
I | 1 1
M - Renber Rounted Flag - GVCNRRE -
0 = not mounted 2 2
1 = nounted - -
3 3
v NF 4 GVCLINKRGE 4 VOLUNE CLASS IOENTIFICATION
5 GVCINFO §  VOLURE CLRSS INFORMATION
0 1 2 3 &4 5 6 7 8 910 11 12 13 14 15
| | | 6 GVCPNRNE 6  PARENT VOLUNE SET DEFINITION
| oISt | viRex | -
| PSEUDO SUBTYPE | | ? 7
| | | - GVCPANARNE - ACCOUNT OF PRRENT DEFINITION
10 ]
DISC PSEUDO-SUBTYPE = (Rctual type #16) ¢ actual subtype. - -
VTRBX - Volune Table Index 1 9
12 10
13 "
- GVCPGNRNE - GROUP OF PARENT DEFINITION
14 12
15 12
16 14
17 15
- GVCPVSNRME - VSNARE OF PRRENT DEFINITION
2 16
2 17
2 0 18
23 0 19
| |
67| 0 |55
1 1
1 1
6.23.00 6.23.00
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Directory Directory
GVCLINKAGE Yolung Ragk Fornat

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1§

-

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

GVCINFO
01 2 3 4 5 6§ 7 8 91011 12 13 14 18
| vouNT NoT VORRSK
- )

VOLCNT - Number of nembers in set

VCMASK - Bit mask of volume menber usage (VOLUNE CLASS MASK)
Order is fron right to left
i.e., bit 15 is 1st menber, bit 14 is 2nd member ...

6.23.00
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- USED IN MVTRB, PVUSER, FILE CONTROL BLOCK (FCB),
\‘Ogiﬂ;in:gltl.ﬂss BEFINITION, VOLUME SET VIR8.

IVZ V6 IVvS|va|VIjveivi|wvol]

} | = } = {- VOLUNE O (NASTER)
R R St
| | \-eeeee—ee—e VOLUNE 2
I T
i {"“"""‘m-- VOLUNE 4
‘I| VOLUNE S
VOLURE 6
VOLUNE 7

O: NOT MOUNTED OR NON-FEMBER  1:  NOUNTED OR REMBER
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Lock Resources

HAPTER K_RESOURI

R4 A atjon OST 2

$IRs Ordered by SIR Nunber
SIR ¥ RAN SIR NARE
1 10 LORD PROCESS
2 335 CRCHE CONTROL
k] 91 100
4 92 000
H S0 PROCESS TREE STRUCTURE
6 (] SCHEDULING QUEUE
7 0 CST ENTRIES
] &% SYSTEN DIRECTORY
9 90 LPOT
10 85 wr
1" 10 STORAGE IN OVERLAY RRER
13 10 JPCNT
14 1490 Jeutr
15 7 JNAT
16 5 FRAVT
17 22 LDRDER SEGMENT TRBLE
18 1% V00
19 190 SPOOL
2 200 NESSAGE CATALOGUE
A 210 RIT
22 220 VOLUNE TRBLE
a3 2% WELCONE MESSAGE SIR
24 280 ASSOCIRTION TRBLE
25 250 CS ALLOCATE
26 260 LOGGING BUFFER
27 83 PV MVIRB
8 280 RERSSIR
29 2% PV USER TRBLE
0 200 INRGE
AN 10 KSAN
R 320 USER LOGGING
k) 3% DEBUG BRERKPOINT TRBLE
k) 340 pPce
35 3% SUB-QUEUE MAPPING TRBLE
36 360 C
¥ 25 FILE INTEGRITY
38 3%0 RIN
39 3% TRPE LABELS
9 87 DEVICE CLASS TRBLE
41 400 Reserved
42 401 Cold Load SIR
43 1st JOB
“ 2nd JOB
6.23.00
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Lock Rescurces

$IRs Ordered by Ranking

RANK SIR N SIR NARE
H 16 FRRVT
10 1 LORD PROCESS
22 17 LOADER SEGHENT TRBLE
25 k14 FILE INTEGRITY
27 15 JnAt
0 1 PROCESS TREE STRUCTURE
] 6 SCHEDULING QUEUE
0 ? CST ENTRIES
80 8 SYSTER DIRECTORY
83 7 PV IVIRB
85 10 1]
87 L] DEVICE CLASS TRBLE
90 9 LPOT
9 3 100
92 4 000
10 1 STORRGE IN OVERLAY RRER
10 13 JPCNT
140 14 Jour
180 13 VoD
190 19 SPOOK
200 20 HESSRGE CATALOG
210 k3 RIT
220 22 VOLURE TRBLE
20 23 MELCONE MESSAGE
240 kL ASSOCIRTION TRBLE
250 5 CS RLLOCATE
260 26 LOGGING BUFFER
280 28 MERSSIR
2% 29 PV USER TRBLE
200 k) INAGE
310 k)| KSAR
30 R USER LOGGING
kX 3 DEBUG BRERKPOINT TRBLE
335 2 CRCHE CONTROL
340 kol ]
0 35 SUB-QUEUE MAPPING TRBLE
360 36 CIWG
380 38 RIN
3% 39 TRPE LABELS
400 4 Reserved

6.23.00
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Lock Resources

SIR Table Informatjon

The systen internal rescurce table is located in non-linked menory (resident
table). The SIR table is used to protect critical systen elements against
access by nore than cne process, i.e., it provides a "lock out" mechanign.
Each critical systen rescurce (usually a table) is assigned a specific SIR
nunber. Procedures are provided within MPE to lock (GETSIR) and unlock
(RELSIR) the SIR. Processes attempting to obtain a SIR that is not available
are inpeded by the l{lttﬂ. The SIR table entries forn the head of a linked
list in this case. If nore than one process becones inpeded, word 17/18 of
the PCB entry is used to add the “neu process to the grouing list. The
nethod of uninpeding the process depends on the SIR type.

A SIR does not respect process priority and cperates in a FIFQ nanner. Uhen
2 process is added to the end of the queue, the priority of the holder of the
SIR and the priority of all intervening processes are increased. They are
increased to the priority of the neuly requesting process.

To get SIRs, arrange the SIRs in ascending order by rank. To release SIRs
arrange the SIRs in descending order by rank. For example:

Get SIRs Release SIRs

GETSIR (LDT) A*Rank=352% RELSIR (00D) *ARank=92*%
GETSIR (0DD) **Rank=92%% RELSIR (LDT) A%Ranks85%*

6.23.00
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Lock Rescurces
R Entry Forma

678 9|1°11 121314 15

R L R L B R B B B B B B B o Bl g
[ 0 free
0 1 (not locked)
4 2
[ 3
PCB INDEX OF HOLDER 0 SIR Jocked
0 1 (no inpeded processes)
0 2
0 3
|
PCB INDEX OF KOLDER 0 SIR locked
SIR QUEUE LENGTH 1 (inpeded processes)
HERD OF IMPEDED LIST (PCB RELATIVE) 2
TRIL OF INPEDED LIST (PCB RELATIVE) 3
P = PIN O

PIN = PCB table entry nunber
SIR QUEUE LENGTH - nunber of processas gueued for this SIR

The SIR table is indexed by SIRW, uith each SIR® corresponding to & unigue,
preassigned systen internal resource. Entry %0 1s not used. Inpeded lists
are established by “mi the SIR table entry (2) as the hesd of the list and
Ptz(‘?)xf‘" elenents. PINs are aluays used as pointers, with O indicating
end of list.

6.23.00
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Lock Rescurces Lock Resources
RIN Y Ci njtiali Rllec. n_and king of a] RIN:
| 2345678 9101112131415
| OST = %26 B B P ool Bl e b e o bt i Sl el et el g | 0ST 226
i INDEX OF FIRST FREE ENTRY 3o RIN TASLE
| 012345678 9101112131415
[remmeenam=t (W LOCAL + GLOBAL RINS) * 3 | T T P L B [ o o e o R Bt R B e
INDEX OF FIRST FREE ENTRY
-=|-=1 <==/ FIRST (NUMBER OF LOCAL + GLOBAL RINS) * 3
RT | INDEX OF NEXT FREE y--\ FREE
===l ENTRY
RT(I RIN TYPE 0
WHEN
ALLOWED) - 0 )
- ey
RT | INDEX OF NEXT FREE N J08
1 - LOCAL RIN|=-|--] INFOR-  [===--| LOCAL
2- GLOBRL 0 MATION 0 1] INDEX OF NEXT RIN ==\RIN #1
TRBLE | (UNLOCKED)
3- FILE RIN (]
(JI7)
|-....
- sl |
. | |
| %43
-=]=-] LAST | eonnd | ] <=/LOCAL
RT | O(EOL) <==/ FREE |LoCK j==>| 0 1] INDEX OF NEXT RIN -=\RIN #2
===l ENTRY IRIN | f===ee] (UNLOCKED)
[ :IIDE)(I
[}
FREE LIST POINTER yoes)
SECONORRY |
TRBLE OF 12- TOTAL # OF ENTRIES |
WORD ENTRIES | eeeee| <=/ LOCAL
FOR GLOBAL NUMBER FREE ENTRIES | [R1| 0 END OF LIST RIN #3
RIN’S ONLY | bt (LAST)
RESERVED : PIN OF HOLDER (P) --\(LOCKED)
| /N O IF FREE, PTR TO 0¢--/ / HERD OF WRITING LIST
| NEXT FREE |
| 1 1 |
| |
LENGTH = |
# ALLOCATED !
GLOBAL RINS . . \->PCB # waiting processes PCB W of process <-
*1 linked through that “holds” RIN
| |12l 110 PCB inpeded queue
| \l/ 13! !11 (PCB # pointers)
' ' | PxPING
6.23.00 6.23.00
§-5 5- 6
Lock Resources Lock Resources
k; ¢ F, Rljocation and Lock, 12 R
| 0ST X26 | DST 226

RIN TROLE
2345678 9101112131415
Joelmlomlomlom]nfom ol -=] =] === | =] = =

INDEX OF FIRST FREE ENTRY
(NUNBER OF LOCAL + GLOBAL RINS) * 3

[~ IN OF HOLDER
HEAD OF WAITING LIST (P) -\

|

|

| |

\-> PCB ® uaiting processes PCB # process <-/
linked through PCB that “holds”
inpaded quaue RIN

PsPING®

6.23.00
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RIN TRBLE
| 012345678 9101112131415
] BT B T T P B o o et e B B

INDEX OF FIRST FREE ENTRY
(NUNBER OF LOCAL ¢ GLOBAL RINS) * 3

10 INDEX OF PASSWORD, USERNARE
IN OF HOLDER -\
{--- HERD OF WRITING LIST (P)
|
v v
PCB PCB ®
waiting process
processes that
“holds"
- “ RIN
RIN PASSUIRD

USERNANE
(USER NRME AND RCCOUNT)

P=PING
INDEX OF PRSSMORD = RELATIVE TO BASE GF SECONDARY
TRBLE

6.23.00
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File Systen

HAPTER € FILE SYSTEM

This chapter describes the NPE V file systen, including the basic P
and the table structures used.

1/0 to files is done by reference to file nunbers, uhich are assigned by
calling the FOPEN intrinsic. This establishes an imitial “"point of
attachnent", which may be described as a connection betueen 3 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. R point of attachment is
described by a control block, of uhich there are several different kinds
(described later in this chapter). Control blocks may exist in the process’s
oun stack or in an extra data segnent assigned by the file systen. In order
to find control blocks quickly, a pointer schene called vectors is used. A
control block is uniquely described by a vector, which consists of tuo words
uith the first xord containing a segnent nunber and the second word
containing a uord offset into the control table of the vector table entry
which describes the location of the control block within that segment. The
entire assenblage, consisting of eight overhead words, the vector table, and
all of the control blocks to which 1t points, comprises the entire segnent;
if 1n a stack, it occupies part of the PXFILE part of the PCBX.

The point of attachnent is described by a “"physical access control block”, or
PRCB, uhich will exist as a result of an FOPEN to any file (except SNULL).
Any required 1/0 buffers are asscciated with the PRCB.

ALl FOPENs specifying "nulti-access” for all processes running under a single
job use a single PRCB for refersnces to a nulti-access file. Although all
these are attached to a single point in the file, the type of attachnent
(i.e., ROPTIONS) may be different. Therefore, each FOPEN specifying 2
nulti-access file establishes a "logical access control block”, or LACB,
uhich contains the point-of-attachnent local values. The use of 8 single
buffer (i.e., PACB) ensures that references by various processes or against
varicus FOPENs uithin one process are dealt uith in strict sequential order.
Note that references to a file by other jobs, or by other processes not
specifying nulti-access, will be through other PRCBs, whose buffers uill be
read or uritten at the pleasure of the file systen; in order to ensure any
sort of coherence to such shared references, the jobs nust use global RINS
and FLOCK and FUNLOCK the file. $STDIN, $STOLIST, and spoolfiles are opened
nulti-access automatically.

In the case of disc files, there is another kind of control block: the file
control bleck (FCB). It contains copies of infornation 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
uritten, 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 nunber assigned by an FOPEN is an index into the Rvailable File
Table (RFT), a table of six-uord entries which 1s at the end of the PXFILE
part of the PCBX. Two double words are vectors to the PACB and (af 1t
exists) the LACB.

RFT entries can also reside in a global AFT extra data segment. If the file
uas opened Global RFT (specified in the ROPTIONS) and the progran 1s
privileged, then the AFT 1s placed into this global RFT DST. Rny accesses to
the file are identical to local RFTs. ALl accesses to the file cpened global
nust be done from privilege mode code. The file system intrinsics
distinguish this file by a negative file nunber. Rgain, these files are
identical 1n every other uay except for uhere the AFT entry resides.

Because control blocks are shared among pr it is y to have 3
schene for ccordinating access to then. R control block is “"locked" by
process uhich requires exclusive access to it for a tine. Other processes
uhich attenpt to lock the block uill find 1t already locked, and uill be
inpeded and queued. It nay also be necessary to lock an entire control block
table so that a process can create or destroy a control block in it, or lock
or unlock an existing control block in the table.

Rnother table used by FOPEN is the File Multi-Rccess Vector Table (FRAVT).
This table exists in a systen extra data segnent and 1s used by all jobs and
proces: 1n the systen. When a file is being FOPENed uith nulti-access
specified, the FMAVT 1s searched; if the file is already open, the FRRVT
gives the PRCB vector for the prior reference for each job.

Buffers

A bit in ROPTIONS specifies, when a file is opened, uhether access is to be
buffered or unbuffered. If unbuffered, data is transferred directly betueen
the 1/0 device and the user's buffer (usually in his stack), which will be
frozen in menory for the duraticn of the transfer. If buffered, the data is
noved betueen the user's buffer and a file systen buffer to uhich the 1/0 1s
actually done.

Buffers are associated uith the PRCB, attached to it as an appendage.

6.23.00 6.23.00
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File Systen File Systen
Table Formats Qverhead

Belou is 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 nanes apply to
the entire uord; if in parentheses, the nanes are defined in the file systen
listing but not explicitly used there.

Fi n_Section of PCBK (PXF

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 subsystens, 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 ared is:

OVERHERD (FIXED)

CONTPOL BLOCK (VARIRBLE)
TRBLE

RVRILRBLE (VARIRBLE)
RCTIVE FILE (VARIABLE)
RELE
oL-5

6.23.00
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The part labeled Overhead contains information that pertaing to the entire
section. It is addressed via the pointer at DL-3.

678 9%10M1 |2|13I14I1S

0| PXFILE SIZE IN WOROS ) PYFSIZE
|
1] LAST DOPEN ERROR NO. ! LAST COPEN ERROR NO. |1
- 1
2| N 2
3| LRST OS RFT 3
4] SLRVE RFT NUMBER ) 4
|
§| LAST KOPEN ERROR WO. ! LRST FOPEN ERROR NO. |5
I
6| RFT SIZE IN WORDS 6  PXRFISIZE
? 7
0 CS TRACE FILE INFO R (PACTRINFO)
11] LAST RESPONDING NO-URIT I/0 RFT ENTRY NUMBER |3  PXFLEFTOFF

12| 1ST USER (NOBUF) CONTROL BLOCK TRBLE DST NO. |10 PXFCBTY

13| 2ND USER (NOBUF) CONTROL BLOCK TRBLE DST NO. |11 (PXFCBI2)
14| 3RD USER (NOBUF) CONTROL BLOCK TRBLE DST NO. |12 (PXFCBT3)
15| 4TH USER (NOBUF) CONTROL BLOCK TABLE DST NO. |13 (PXFIBT4)
16| STH USER (NOBUF) CONTROL BLOCK TRBLE DST NO. |14 (PXFCBTS)
17] 6TH USER (NOBUF) CONTROL BLOCK TRBLE OST NO. |15 (PXFCBTE)
20| 7TH USER (NOBUF) CONTROL BLOCK TRBLE DST NO. |16 (PXFCBI?)
21| 8TH USER (NOBUF) CONTROL BLOCK TRBLE DST NO. |17 (PXFCBTS)

Partial uord field identifiers are:

PXFOOPEN = PXFILE(1).(0:8)W, last DOPEN error code
PXFCOPEN = PXFILE(1).(8:8)%, last COPEN error code
PXFNOCB s PXFILE(2).(0:1)%, no CBs in PXFILE CBT?
PXFKOPEN = PXFILE(5).(0:8)W, last KOPEN error c:de
PXFFOPEN s PXFILE(5).(8:8)4, Llast FOPEN error code

6.23.00
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File Systen

Discussion:

PXFRFTSIZE This is the size (in words) of the Rctive File Table (RFT).
The size is in words to simplify calculating the size of
the available block.

PXFCBT1-8 These are the DST numbers of the user (KOBUF) control block
tables. R DST nunber of O indicates that no data segment
is allocated.

PXFCOPEN This contains the last COPEN error aunber. Not used by the
file systen,

PXFCTRINFO This contains informaticn pertinent to the CS trace file.
Not used by the file systen.

PXFOOPEN This contains the last OOPEN error nunber. Kot used by the
file systen.

PXFOSINFO Reserved for DS. Mot used by the file systen.

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

then the last FOPEN successfully conpleted; otheruise the
last FOPEN uas unsuccessful and the nunber is the file
systen error nunber.

PXFKOPEN This contains the last KOPEN error nunber. KSAM is partly
enbedded in the file system, and an FOPEN failure on a KSRN
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 PXFFOPEN to determine which file caused the KSRN cpen
failure. This error nunber is not used by the file eysten.

PXFLEFTOFF This is the RFT entry nunber of the last file/line that
conpleted & nowait I/0; if zero then no nouait 1/0 has been
conpleted. This cell is maintained solely by and for the
IOURIT intrinsic.

PXFNOCB This bit signifies that control blocks are not to be
created in the PXFILE control block table. This bit is set
by the NOCB parameter to the CRERTE intrinsic or the :RUN
connand. This feature permits the user to have as nuch
stack space as possible; otheruise the file system will
take several hundred words of stack for the PXFILE control
block table.

PXFSIZE This is the size (in uords) of the complete PXFILE area.

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

6.23.00
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PXF. n k T PXFCBY

Rddressing uithin a PXFILE control block table is soneuhat rore conplicated
than addressing an extra data segment CBT since the table does not begin at
DB+0. Rs a result all pointers uithin the table are table relative; the
starting address of the table must be added to 3 pointer to generate 3 final
0B-relative address. This sddressing convention is consistently applied to
all control block tables.

When the control block table is expanded, space is taken from the RVAILRBLE
area. If no space is available then the PXFILE area 1s expanded and the
acquired space is added to the RVAILRBLE ares.

Availal k

The part labeled AVAILRABLE is used to provide space when the Control Block
Table or the Retive File Table is expanded. These tuo tables grow towards
each other, and when more space is needed it is sinply taken from the
AVAILRBLE Block.

Uhen the RVAILABLE ares is exhsusted, the PXFILE area is expanded, the AFT is
relocated and the new space is added to the AVAILABLE Block.

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

6.23.00
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Rctive File Table (RFT

The part labeled Rctive File Table contains information used by the file
systen (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 RFT is:

..-.....-.--.-._-..---_l
|
ENTRY N I(rmn. 6 WORDS)
............ ...-......'
A
. |
. |
. |
|
[RRNRR——— |
|oL-10
ENTRY 1 | (FIXED)
10L-5
(R ——
| Uhere N s PXFRFTSIZE / 6.

The length of the RFT is specified by PXFRFTSIZE. Unused entries are all
2eros. MWhen the table is full it is expanded by taking space fron the
Rvailable block.

The RFT is negatively indexed by file nunber: the entry at OL-10 corresponds
to file nunber 1, the entry at DL-16 corresponds to file nunber 2, etc.

The structure of the global RFT OST is as follous:

|08 ¢
ENTRY O, NOT USED I

108 +6

—-gna + (N*E6)
ENTRY N |

6.23.00
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The structure of 3 file systen RFT entry is:

012134
|====| |
ENTRY TVE[ M|
PHYSICAL ACO OST KURBER 1 RFTPACEDST "\ onte

>
RFTPACBENTRY_/ VECTOR

§ 67 8 9101112131415
O e I R R e B

PHYSICAL RCB ENTRY ADDRESS 2

LOGICAL RCB OST NURBER 3 RFTLACBOST "\
LOGICAL RCB ENTRY RDORESS 4 RFTLACBENTRY, _/,VEUGR
NO-UAIT 1/0 I0OX § RFTI0NX

Entry format depends on the entry type; the file systen uses entry type 0.
The follouing partial word field identifiers are used:

RFTTYPE s RFT.(0:4)M, entry type
RFTRULL s RFT.(4:1)8, SNULL file
Discussion:
RFTION This ie the 100 index of the pending nouait 1/0 (if any).

This is applicable if the file uas opened with the NOWRIT
option specified. Rlso, CS and DS have the sane capability
and use this cell in a consistent manner. This 1s because
the IONRIT intrinsic services the file systen as well as (S
and DS, and is the principal user of this cell. If the 100X
is M?aun. then one of tuo possibilities exist. If the
file 1s 2 nessage file, then file 100X is the accessor's
reply port. If the file is a standard MPE file, then a2 read
uas done to a nonexistant extent snd this is sinply a stub
inserted by the file systen.

RFTLACBDST This is the ST that the Logical RCB (LACB) if it exists.
This is applicable if the file uas opened uith the
nulti-access option specified.

RFTLRACBENTRY This is the word offset into the control block table of the
LRCB vector table entry, applicable if the file uas cpened
with the rnulti-access option specified.

RFTNULL This bit signifies that the file is SNULL and that there are
no control blocks.
RFTPRCBOST This is the DST that contains the Physical RCB (PRCB). R

PRCB exists for all files except S$NULL.

6.23.00
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RFTPRCBENTRY This is the word offset into the control block table of the
PRCB vector table entry. This uill be nonzero for all files
except SNULL.

RFTTYPE This is the RFT entry type nunber. At present the follouing

entry types are defined:

0 - File systen
1 - Renote file

File Systen

DS RFT Entry

01234 6§ 7 8 9101112131415

FSTYPE | C| | P| Rl DS ERROR NURBER 0

DATA SEGMENT NUMBER

=

- |
2 - 0S (nouait I1/0 disalloued) DSDCB INDEX | UNUSED 2
3 - DS (nouait 1/0 allowed) |
4-C3 LDEV NUMBER 3
§ - €S (Rutodial)
6 - KSRR PREVIOUS RFT POINTER L]
8 - Nessage File
9 - RFA Port 100x H
13 - Rdvanced Netuork Subsysten
RFT O
Renote File AFT En FSTYPE - This field will have the value 2 or 3.
c - On if DSOPEN called by CXDSLINE or REMOTE’HELLD.
n - On if Naster PTOP AFT.
§ 67 8 9101112131415 P - On if PTOP related.
o T R B Ty P B B B B B B R R R - 0On if renote main process.
FSTYPE | UNUSED 0 RFT 1 - DS data segnant table pointer.
| | RFT 2 - DSDSCB Index - DS data segnent control block index.
REMOTE FILE NUMBER 1 RFT 3 Logical device nunber.
AFT 4 - Preceding DS open RFT Pointer.
LINE NUNBER H RFT 5 - 100X - Same as described above.
PENDING FCLOSE DISPOSITION FROM FOPEN k]
UNUSED 4
I00% H
FT 0
FSTYPE - This value will be 1 for renote files.
R - Set if the file uas opened nulti-access.
RFT 1 - Local line nunber of remote file.
RFT 2 - File nunber of the renote file.
RFT 3 - Pgndmi disposition of the file. Set uhen file uas FOPEN'd
and uill possibly be used as the FCLOSE disposition.
RFT § - No uait I/0 Queue Index.
6.23.00 6.23.00
6-9 6- 10
File System File Systen
KSAR RFT Entry AFT _for RFA
01234567 8 9101112131415 6 7 8 9 10 11 12 13 14 1§
T e e e o T o g o D B R B R B D o D e B R B P et B B B B B
FSTYPE : FTYPE ! SUBSYS SUBTYPE { : N { F
RFT NURBER OF KEY FILE 1 1|  RFA'MASTER "y LFCBM for RFA
RFT NUMBER OF DRTR FILE 2 2| OSTX FOR RFA XDS BUFFER SPACI
KSAM XDS DST (Tagged "KSRM*) 3 3| IPC ID, N/u RFR REMOTE ENVNUR
KSAM XDS DST (If<>0, tagged "RLKSAN") 4 4|  PENDING FCLOSE DISSOSITION CODE
I0Q% 1 ] 100X (NOWRIT I/0)
RFT 0.(0:4) - FSTYPE (6) RFT O
AFT 1 - RFT nunber of key file FIYPE - This field will be 9. Data Comn FTYPE.
RFT 2 - RFT nunber of data file SUBSYS - This field uill be 2. ADS application services.
RFT 3 - KSAM XDS DST (Tagged “KSRAM") SUBTYPE - 1 = Remote File RAccess.
RFT 4 - KSRM X0S OST (If non-zero, the tag uill be “RLKSAM") 4 = Rerote Data Base Rccess.
RFT S - No wait I/0 Queue Index N -0 = File is regular waited.
1 = File I/0 is nouait.
F - 0 = An error/failure occurred.
- 1 = No error. Normal operatien.
RFA'MASTER # - Buffer nunber of RFA Master Entry.
LFCB # - Buffer nunber of Local File Control Block Entry.
RFT 2 ~ DST nunber of RFA XDS.
AFT 3
IPC ID - IPC 1D for RFA nowait 1/0.
ENVNUR - Environnent nunber of renote environnent.
RFT 4 - Pending FCLOSE disposition code.
RFT § - 106K - If <> O, then it 1s the systen DB address of a
ingle request 10Q entry. IOURIT uses this uord to
pass the 100 index of the conpleted request for this
RFT to CSIOWRIT.
6.23.00 6.23.00
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€S Line Entry

6 7 8 91011121314 15
B B P B B P I B B P R I BT B
FIYPE | Ul uiTD| B] UNUSED

LOGICAL DEVICE NUMBER 1
VECTOR TO RULTIPLE I0Q INDICES

W | I} R| DIAL! UNUSED

nISC’0ST
I00% ( CIO ONLY )

w s w N

10
FTYPE - This value uill be 4 or S. R 5 signifies that the line
has an autcdialer attached.

'] = The line has been opened with no waiting on I/0 requests.
I0 - Line 18 a nultipoint control or 3270 station.
8 = Line uas opened uith buffering.
RFY 1 - Logical device nunber of the line.
3;; § = Vector to Multiple 100 indices.
m® - Bit 0 on signifies tracing enabled. Bit 1 on signifies
trace all.
1 = 0On af line is currently connected.

R - Signifies that this CS device 1s an SCCP device.
DIRL - O = 0Dial on urite, ansuer on read.
1 = Rnsuer on urite, dial on read.
2 = Aluays dial.
3 = Never dial.
RFT 4 = DST nunber of the line’'s nisc data segnent.
RFT S = If ¢ 0, then it is the systen DB address of 2 single reguest
10Q entry. IOURIT uses thas uord to pass the 100 index of the
conpleted request for this AFT to CSIOUAIT.

File Systen
) lock Tab TR

R file control block table can be located in two places: as a subpart of the
PXFILE area, or in a data segnent. Rlthough putting control block tables in
PXFILE has the advantage of providing rapid access, 1t detracts fron the
space for the user's stack; so the larger control blocks (or opticnally, all
control blocks) are put into extra data segments. On the other hand,
referencing extra data segnents nay result in an absence trap, which is slou.

There are three types of extra data segnent control blocks; expandable,
nonexpandable, and shared FCB. Nonexpandable CBTs are used for a single PRCB
uith buffers, i.e., uhere the control block is large or where the control
block can’t be local to 3 single process (for nulti-access). Expandable (or
NOBUF) CBTs are used for small control blocks ,as LRCBs, PRCBs with no
buffers, and FCBs which are Jocal to a single process. R list of the
expandable CBTs associated with a process is kept in the overhead area of
PXFILE. Uhen a small control block is needed, these (BTs are checked in
order to see if one of them has roon. Shared FCB (BTs are similar to
expandable CBTs except that they belong to the systen rather than to a single
process; the systen keeps 2 list of OSTs which it has assigned for this
purpose.

The overall structure of a control block table is:

OVERHERD (FIXED, 8 WORDS)

VECTOR TRBLE (VARIABLE)

CONTROL BLOCK (VARIABLE)
RRER

6.23.00 6.23.00
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Qverhesd CBTPIN This is the PCBPTR of the process that has the control block
locked (PCBPTR = PIN'NUR * PCB’ENTRY'SIZE).
The part labeled Overhead contains information pertaining to the entire CBTSIZE This is the size in uords of the table. It is initialized
table. uhen the table is created and changed when the table is
expanded. Rt present 3 table is never contracted, even
though this is possible.
345678 910112131415
L B o L B R e L ot B B B B P B P | COTTYRE This field is the type of the control block table. Possible
TRBLE SIZE IN LORDS 0 COTSIZE values are:
OST NUNBER CONTRINING TROLE 1 CBTOSTX 0 - Stack [PXFILE]
1 - NOBUF (expandable)
TYPE VECTOR TRBLE SIZE IN WORDS 2 2 - Systen shared FCB
il " 3 - GBuffered (Contains a single PRCB)
It 3 COTCONTROL
| COIVISIZE This is the size, in words, of the vector table area in the
LOCK PCBPTR (PCB'NUN * PCB’ SIZE) 4 COTPIN control block table. It does not reflect the nunber of
entries used or unused.
INPEDED QUEUE HERD § (CBTQUELE)
NOTE: ALl PINs are kept as the word offset into the PCB table and as the
INPEDED QUEUE TRIL 6 sctual PIN nunber.
UNUSED 7

Other identifiers used:

CBTTYPE = CBTRB(2).(0:2) Control bleck table type
CBTVISIZE = CBTAB(2).(2:14) Vector table size
CBTLOCKBIT = CBTCONTROL.(1:1) Lock bit |

Discussion:

CBTOSTX This is the DST nunber of the data segment that contains the
control block table. If the table is contained in & stack,
i.e., in the PXFILE area, then this is the DST nunter of the
stack and not 0.

CBTLOCKBIT If the entire control block table is locked, then this bit

18 set.  No locking count is kept since control blocks are
locked only once fron FCRERTECE and FOELETECE when comtrol
blocks are added to and deleted from the table. The
procedure LOCK'CB does not lock the control block because it
runs PSEUDCDISRBLED during the critical tines.

CBTQUEUE This is the inpeded queus for the table and has the same
fornat as the inpeded queue for a control block in the
teble. There is no second inpeded queue because that
facility 18 usea exclusively for BRERK requests against the
PRCB for $STNIN/SSTOLIST.

6.23.00
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Yector Table

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 N (FIXED)

khere N s (CBIVISIZE/S) - 1.

fAin unused vector table entry uill have zeros in all the words of the entry.

R used vector table entry will have a nonzero value in the first word of the
entry (the control block address is necessarily nonzero).

The genaral structure of a vector table entry is:

§ 6 7 8 9101112131415

P e P o o e e e Dl B B B

File Systen

The follouing partial word identafiers are used:

VI’LOCK'BIT = VT'CONTROL.(0:1)
VT'BRERK'BIT = VT'CONTROL.(1:1)
VT'COUNT = VT'CONTROL.(2:6)

|D1scussion: (Note: PIN = PCBPTR in the discussicns | PCBPTR
= PIN'NUR * PCB'ENTRY’SIZE )

VT'ROR Control block address 1s the table relative address of the
control block associated with the vector table entry. It is
a uord displacenent fron the beginning of the control block
table.

VT’BRERK’BIT This bit signifies that ue are in the niddle of break node.
This is used for the PACB of SSTDIN/SSTOLIST from a terminal
session only.

VT°LOCK’BIT This bit is set uhenever the control block is locked.

VT’ COUNT This is the count of the nunber of times that the control
block has been locked by the process identified in VT'PIN.
If 1t is zero, then the control block is not locked.

VT'PIN Contains the PCBPTR of the process which has exclusive
access to the control block. Other processes attempting to
access the block will be i1mpeded and queued. PCBPTR =
(PCB’NUR * PCB’ENTRY’SIZE)

VT’ QUEUE The high priority inpeded queue is a double word 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’ SRVEDQUEUE The lou priority inpeded queue is a double uord of PINs and

CONTROL BLOCK RODRESS |0 VI’ROR has the sane format as VI'QUEUE. The only time this word is
ae]e-| | | used 18 uhen the control block is in BRERK mode, uhich can
Li 8l COUNT | UNUSED |1 VT*CONTROL only happen to an RCB corn:pnmlma to $STOIN/SSTOLIST.
we|e=]f | | - It 13 used to save the current VT'QUEUE uhen the control
LOCK PCBPTR 12 VI'PIN \ block goes into BRERK mode and to restore VI'QUEUE when the
| control block goes back into non-BREAK mode.
HIGH PRIORITY HERD PCBPTR |3 VT'QHERD |
| | NOTE: A1l PINs are stored as offsets within the PCB table and not as actual
HIGH PRIORITY TRIL PCBPTR , |4 VI*QTAIL | |>-\ PIN nunbers.
LOW PRIGRITY HERD PCBPTR ; IS VT'SWEDHERI]) l |
LON PRIORITY TRIL PCBPTR , 13 VT‘SRVEDTRIL__{ |
UNUSED i? P8 i
| Relative <=/
Pointers
6.23.00 6.23.00
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Control Block Arga khen a control block table is created the initial control bleck ares is

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

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

012345678 9101112131415
e e e e e
l TYPE SIZE 0 CBDESCRIP

1

|
l
| DATA
I
|
|

Where N = Size-1.

Partial word field identifiers are:

CBTYPE = (B.(0:2)M, control block type nunber.
COSIZE = (B.(2:14)%; control block size
Discussion:
CBOESCRIP This is the first word of a control block; the format is
connon for all control blocks.
C8sSIZE This is the size (in uords) 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:
0 - Garbage
1 - FCB
2 - PACB
3 - LACB
6.23.00
6- 19

. . at)

conpletely allocated to 3 unglc control block of type garbage. Uhen space

is requested for a neu control block the control block area 1is scanned (using

a first fit algorithn) for a garbage control block that is as large as the

size requested. The space for the new control block is taken fron this

E:rb:govcontnl block and the spice remaining becones the new garbage control
ock size.

When space is returned it becones a new garbage control block. To reduce
fragrentation the new garbage control block 1s combined with either of the
tuo neighboring control blocks if they are of type garbage.

If space is requested and no garbage control block is large encugh to contain
the new control block then the control block ares and control block table are
expanded by a sufficient amount, If expansion is not possible, scne other
control block table nust be used.

Access ock (R

Virtually every file systen intrinsic constructs an RCB as its first action.
Uhen using the nulti-access option, each accessor shares a single PRCB.
Houever each accessor is permitted to view the shared file in a slightly
different nanner than the other s. For ple, one nay
access the file in a read-only mode uhile the other accessors nay sccess the
file in a read-urite mode. To do this, each accessor must, during his
access, have a slightly different RCB.

The PRCB holds information that is ilml to all accessors of the file. The
LACB holds information that is local to each accessor of the file. At the
beginning of a particular access, an RCB is constructed by calling LOC'ACS,
uhich copies infornation fron both the LACB and the PACB. At the end of the
access, the ACB is released by calling UNLOCK'RCB; this updates the PRCB and
LRCB fron the RCB since sone of the fields may have been modified due to the
access. This scheme nearly elininates EXCHANGEDS's to access the various
data segnents.

6.23.00
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Leaica) fccans Conteo) Block (LACR) Discussion:
LACBROPTIONS See RCBROPTIONS.
ALl LACBs have the sane structure:
. . LRCBBSIZE See RCBBSIZE.
o 1 2 13 6 7 8 9 10 11 12 13 14 15
| o bt it e e it It B B B b R LRCBCTL See ACBCTL.
I o 3 | COMPLETE LRCB SIZE
| LACBERROR See RCBERROR.
[ FILE NUNBER 1
LRCBFNUR See RCBFNUN.
| I ] FILE NARE - 1ST CHRR. FILE NRNE - 2ND CHAR. 2
LACBFOPTIONS See ACBFOPTIONS.
I3 FILE NANE - 3RD CHAR. FILE NRNE - 4TH CHRR. 3
LACBNOOE See RCBAODE.
| 4 FILE NRANE - STH CHAR. FILE NANE - 6TH CHRR. 4
LRCBNRRE1-8 See RCBNRNE.
[ FILE NAME - 7TH CHAR. FILE NAME - 8TH CHRR. H
LRCBPACB This is the DST and vector table entry for the
| 6 FOPTIONS 6 Physical RCB (PACB) for the file.
| 7 ROPTIONS ? LACBRSIZE See ACBRSIZE.
| 10 RECORD SIZE IN BYTES ] LACBSIZE This is the size, in words, of the LRCB. A1l LACBs are
eighteen (decinal) uords long.
I n BLOCK SIZE IN HORDS 9
LACBSTATE See RCBLSTRTE.
| 12 SPRRE 10
LACBSTOPCHAR See RCBSTOPCHAR.
| 1 CRRRIRGE CONTROL CODE 1"
-== | ot oo bt | LACBTLOG See RCBTLOG.
| 14 }ERF!PG ¥ |ST |FK [TC |7 |88 |CARIDB | EOF T | EOF A 12
| 151 C } ' ITejxc i @ TERNINAL STOP CHARACTER |13
| 16 ERROR COOE 14
| 1?7 LAST 1/0 TRANSHISSION LOG 15
Partial uord field identifiers are:
LACBSIZE s LACB.(2:14)8, size in words
LACBSTOPCHRR = LACB(2).(0:8)%, terninal stop charscter
6.23.00 6.23.00
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Physical Accese Control Block (PRCR) i (RCB) and Physical A n u (P
The overall structure of the PRCB is: | 0 1 2 3 4 5 6 7 8 9 1011 1213 W4 1§
| D e Gl B ot e e b et Btd B Bt B B ond B
| ol 2 ! CONPLETE ACB SIZE
I 1] FILE NungeR 1
BRSIC PAC (FIXED)
I 2 FILE NRME - 1ST CHRR. FILE NRRE - 2ND CHRR. 2
| 3 FILE NRRE - 3RD CHAR. FILE NRNE - 4TH CHAR. 3
BUFFERING
(VRRIRSLE) | 4 FILE NRRE - STH CKAR. FILE NARE - 6TH CHAR. 4
EXTENSION
| 5 FILE NANE - 7TH CHAR. FILE NRNE - 8TH CHAR. H
| 6 FOPTIONS 6
The buffering extension is optional; it is present if and only if the file is ] ? ROPTIONS 7
sccessed with buffering. There are, therefore, tuo possible formats for an
N | 10 RECORD SIZE IN BYTES 8
1. No buffers; the buffering extension is not present. I 1 BLOCK SIZE IN WORDS 9
2. PRCB buffers; the buffering extensicn is present and the buffers | UNUSED 10
are in the buffering extension.
| 1 CRRRIRGE CONTROL CODE 1
If nultiple PACB buffers exist, there uill be a buffering extension for each, B D bl Devcel Do v bl el bt b |
inmediately preceding the buffer. The basic PRCB (or NOBUF PARCB) is copied | 14 |€OF|PG [N ST [FK |TC {8 |38 [CRR|DB | EOF T | EOF R 12
into the the ACB as uords O through X63; an ACB “extensicn” is then B Lt D By B e B B R et g
enerated in words X64 - X67. The resulting RC3 thus has the follouing | 15 | TE IIXE { Q I ! TERNINAL STOP CHRRACTER |13
omat: . soe|ememmannean B R R L |
| 16 ERROR CODE 14
[ LAST 1/0 TRANSHISSICN LOG 15
| 2 16
RECORD TRANSFER COUNT
| 2 17
| 13
BLOCK TRANSFER COUNT
| a3 19
| 2 2
FILE POINTER
I 2 2
| 2 22
CURRENT VRRIRBLE BLOCK NUMBER
| 27 2
1 % 1)
HIGHEST BLOCK NUNMBER STRRTED
[ rid
6.23.00
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Acces! kg (RCQ" The above words, 0-263, are physically located in the PRCB of the file.
Below, words X64-167, are used by file systen intrinsics, and are placed onto
the stack by the procedure LOC'ACB when locking the ACB. Therefore, the
| 0o 1 2 g 9 10 11 12 13 14 1§ buffering extension, present, will innediately follou uord X63 of the actual
| "'l—'l---l---l---I-"I-"l'"l'-'l'-'l'“l"‘I"‘l-'-l'"l"- ACB in the Control Block Table of the file.
| 22 26 | 4 § 7 9 10 11 12 13 14 1§
FCB VECTOR | o T B P P e B s Gt Bl B Bt Bt R Bed R
| 33 2 64} DST RELATIVE OFFSET T0 PACB ISZ
| TOTAL NUNBER OF LACB'S 28 65| DST RELATIVE OFFSET T0 LACB {53
een]e= |
| 3% =8K | DEVICE TYPE ! LAST LOGICAL 1/0 STRTUS 29 | 66] DST RELRTIVE OFFSET TO ACB IN THE STACK isd
il g Ll
| 3% l LOGICAL DEVICE NUNBER | kY | 67} STACK RELATIVE OFFSET 70 DB IISS
1 1
1 !
| 371pF INIT{ | CURRENT BUFFER! TAPE DISPLACE ’ NO. BUFFERS |31
1
1 1
| @ CURRENT RECORD WORD INDEX k4 The follouing 1dentifiers are used uhen referring to an ACB:
| & BUFFER SIZE 33
(RCBSIZE) = ACB.(2:14)M, size in uords
| & VIRTURL LOGICAL DEVICE NO. k. ACBFNUR = RACB(1)w, file nunber
RCBNANE = ACB(2)W, file nane
| FRAVT INDEX 35 RCBNANEY = RCBDBL(1)W, file nane - first half
RACBNRNE2 = ACBOBL(2)M, file nane - second half
| 4 NUMBER OF INPUT LACB'S 36 ACBFOPTIONS = RCB(6)M, FOPTIONS
ACBROPTIONS = RCB(7)M, ROPTIONS
| 45 NANE TYPE FILE DISPOSITION kY ACBRSIZE = RCB(&)M, record size (bytes)
RCBBSIZE = RACB(9)M, block size (uords)
| 46 RCCESS BIT MAP BLOCKING FACTOR 3 Spare = RCB(10)M, Unused
| P D e D B Bt Dol sl sl R RCBCTL = ACB(11)M, carriage control word
| 471simnjQfR|D]| RE |RW [ABRINE | SEOFS | EOFS [39 RCBLSTATE = RACB(12)W, local state flags
| P e ] B B P P e Lol ol Dttt RCBEOF = RACBLSTRTE.(1:1)W, end of file sensed
| 50| SPOOLED DEVICE TYPE SPOOLED DEVICE RECORD SIZE 40 RCBLPCTL = ACBLSTATE.(2:2)W, page and line control
RCBPAGECTL = RCBLSTATE.(2:1)%, page control
I 5 SPOOLED DEVICE FOPTIONS 41 ACBLINECTL = RCBLSTRTE.(3:1)W, line control
RCBSTREAN = ACBLSTATE.(4:1)%, strean 1/0
| 82 SPOOLED DEVICE ROPTIONS 42 RCBFKEYS = ACBLSTATE.(5:1), restore function keys
ACBXNITCRLF = RCBLSTATE.(6:1)W, transnit CR,LF to user
| 8 100 OR ODD INDEX 43 ACBTBLOCK = ACBLSTATE.(7:1)W, disable block node
ACBBINARYIO = ACBLSTRTE.(8:1)M, 8-bit terninal transfers
| 54 44 ACBCARRIAGE = RCBLSTATE.(9:1)W, carriage control flag
NO-WAIT DISC RDDRESS (RCBDEFBLOCK) = RCBLSTATE.(10:1)M, default blocking
| S8 45 ACBREADCODE = ACBLSTRTE.(11:4)N, input EOF check
RCBREADTYPE = RCBLSTATE.(11:2)W, input EOF type
| 86 UNUSED 46 ACBREADNODE = RCBLSTATE.(13:2)W; input EOF mode
ACBNODM s ACB(13)M, node word
| 57 NO-WAIT LOGICAL DEVICE 47 RCBNODE = ACBNODM.{0:8)%,  node settin:
RCBCIROVERFLOWs RCBAODY. (0:1)W, signifies CIR overflow
| & 48 RCBSETNODE = RCBNODM.(4:4)M, FSETNODE bits
P1P2 USED BY FOEVICECONTROL RCBTAPEERROR = RCBMODN.(4:1)W,  report recovered tape error
| 6 49 ACBINHIBCRLF = ACBAODW.(5:1)#,  inhibit teminal CR/LF
ACBQUIESCE = RACBMODM.(6:1)8,  critical cutput verify
| 6 UNUSED 50
| €3 UNUSED st
6.23.00 6.23.00
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RCBSTOPCKAR = ACBMODW. (8:3)%, terminal stop character RCBSPXDDX = RCB(4IM, I00/000 aindex
RCBERROR = RCB(14)M, error code ACBNOURITDA = RCBOBL(22)W, Nouait disc address
RCBTLOG s RCB(15)M, last 1/0 transnission log Spare = ACB(46), Unused
RCBFPTR = RCBOBL(O8)W, current record nunber RCBNOURITLDEV = RCB(47)M, Nouait logical device
RCBOLK = RCBDBL(09)W, current variable block RCBP1P2 = ACBDBL(24)M, Used by FDEVICECONTROL
RCBRTFRCTY = ACBOAL(10)M, logical record TFR count RCBPY = RCB(48)M, nwow v
ACBBTFRCT = RCBOBL(11)M, block transfer count RCBP2 = RCB(49)N; .- = » .
ACBHIBLK = RCBDBL(12)M, highest block started
RCBFCBY = RCBDBL(13)N, FCB Vector table entry
RCBSHCNT = ACB(28)M, # of LACBs Discussion:
RCBSTATU = ACB(29)M, access class, status, etc.
RCBBRERK = RCBSTATW.(1:1)W,  break (SSTDIN/LIST only) RCBABORTREAD This flag is used to abort a broken terminal re-read. The
ACBOTYPE s ACBSTATU.(2:6)W, device type flag is set via the ABORT parameter to FUNBRERK. If the
ACBACCCL = RCBSTATW,(2:3)%, device access class flag is set then the RERD PENDING message uill be aborted
ACBSUBCL = RCBSTATH.(S:3)#, device sub-class along with the re-read. This feature is needed to handle
ACBSTATUS = RACBSTATW.(8:8)4,  last logical 1/0 status the BRERK...:RBORT, etc., satuation.
ACBASTATUS = RACBSTATW.(8:5)W, qualifying status pert
ACBGSTATUS = RCBSTATW.(13:3)#, general status part RCBAcCCL This is the access class part of the device typs number.
ACBORDOR = RCB(30)%, Ldev nunber of file The follouing are legal values:
RCBBUFX = RCB(3: )M, buffer data & nisc. flags
RCBPRIV = RACBBUFX.(0:1)W,  privileged access only 0 - direct (e.g., disc)
RCBHIT = RCBBUFK.(1:1)8, buffer hat flag 1 - serial input (e.g., card reader)
RCBCURRBUF = ACBB:FX.(4:4)w, current buffer nor. 2 - parallel input/output (e.g., teminal)
ACBNUNBUFS = RACBBUFX.(12:4)%, nunber of buffers less 1 3 - serial input/output (e.g., nmagnetic tape)
ACBBUFUSED = RCB(SC)M, used block word count 4 - serial output (e.§., line printer)
RCBBUFSIZE = RCB(33)M, buffer size (uords)
ACBSPVOEV = R(B(34)w, spooled virtual device RCBACCESS This is the access bit nap for the file. The follouing are
RCBFRAVTX = RCB(35)%, FNAVT index the bit definitions of this eight-bit field:
RCBSHCNTIN = RACG(36)%, nunber of input LACBs
RCBONTD a RCB(37)m, type & disposition (0:1) - unused
ACBONTYPE = RCBONTD. (0:8)W, nane type for dir. search (1:1) - unused
RCBDISP = ACBONTD. (8:8)W, file disposition (2:1) - read
RCBANLD = RACB(38)M, access nask & LDEV (3:1) - append
RCBACCESS = ACBANLD. (0:8)M, access nask (4:1) - urite
RCHBLXFACT = RCBANLD. (8:8)#, Blockang factor of file (S:1) - lock
RCBGSTU s ACB(39)M, spool control flags 6:1) - execute
RCBSPOOLED = RCBGSTH.(0:1)W, spooled device flag 7:1) - save
RCBSPOOLI0 = RACBGSTW.(0:2)8,  spooled IN/OQUT
RCBSPST = RCBGSTU. (2:2)W, squeeze flags This access security is deternined by the RCCCHECK intrinsic
ACBSPSAZ = ACBGSTW. (2:1)M, f1le squeezed and enforced by the file systen.
ACBSPRSQ = ACBGSTW.(3:1)w, request to squeeze
RCBSPDSQ = RCBGSTU. (4:1)%, squeeze just dong RCBROPTIONS This is the ROPTIONS in effect for this file access.
ACENOMRITEGF = RCBGSTU. (8:1)M, EOF sovanced?
ACBNOURITNODE = ACBGSTU.(9:1)w, last 1/0: O=read, 1surite RCBBINRRYIO This bit controls full eight bit transfers on the 2644 page
RCBRBORTREAD = ACBGSTW.(10:1)W,  absrt broaen re-read? node terminal. It is adjusted by FCONTROL(26) and
RCBNEUEDF = RCBGSTW.(11:1)W, EOF advanced - tape file FCONTROL(27).
RCBSRVEEOFS = RCBGSTU.(12:2)8,  for savang RCBEOFS
RCBEOFS = RACBGSTW.(14:2)8, EOF flags - :E00/:
RCBSPTYRC s RCB(4O)M, spooled dev type/racsize
RCBSPTYPE = ACBSPTYRC.(0:6), spoclied dev type
ACBSPREC = ACBSPTYRC.(6:10)M, spooled dev rec size
ACBSPFOPT = ACB(4Y)N, spooled dev FOPTIONS
RCBSPAOPT = RCB(42)N, spocled dev RGFTICNS
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RCBBLK This is the block nunber of the current varisble record RCBONTYPE This is the file reference fornat type number and is derived
format block. Rpplicable if the record format is variable. fron the FOPEN call. The following are legal values:
ACBBLKFACT This is the blocking factor for the file. It is the nunber 0 - full nane
of records in a block. Legal values range fron 1 to 25S. 1 - account nane absent
2 - group and account nane absent
ACBBRERK This is the break node 'hg. It is applicable if the ACB is 3 - null nane
for $STOIN or SSTOLIST. If set it means that the BRERK key
has been hit and that the CI should have hagh priority This information is needed by FRENARE.
access to the ACB. The flag will be cleared uhen a RESURE .
or RBORT is issued. RCBDTYPE This is the device type nunber of the file. The follouing
are legal values (octal):
RCBBSIZE This is the block size, in uords, of the file.
0 - noving head disc
RCBBTFRCT This is the total nunber of blocks transferred to and fron 1 - fixed head disc
the file. The initial value is OD. 3 - CS30 device
7 - foreign disc
RCBBUFUSED This is the uord index, relative to the base of the block, 10 - card reader
for the selected record within the block. This is 11 - paper tape redder
applicable if the file access is buffered. 20 - temminal
24 - card reader/interpreter/punch
RCBCRRRIAGE This bit signifies that the file has carriage control. It 26 - SSLC
is the sane as the carriage control bit in RCBFOPTIONS if 27 - progranmable controller
the file is spooled. If not spooled, the bit is zero, and 30 - nagnetic tape
I0MOVE will pass the FURITE carriage control parsmeter 31 - ser1al disc
directly to the driver rather than embedding it as the first 4 - line printer
character of the output record. 41 - card punch
42 - paper tape punch
ACBCTL This is the CONTROL paraneter fron the last FURITE. This 43 - CALCOMP 500 plotter
value is pertinent if the file was opened with carrisge 44 - CALLORP 600 plotter
control. 45 - CALCOMP 700 plotter
RCBCURRBUF This is the buffer nunber (0-relative) containing the most RCBECF This bit is set when EOF has been sensed.
recently refersnced record. Rpplicable if the file access
is buffered. RCBEOFS This is the type of EOF detected on $STOIN(X). This field
consists of tuo bits:
RCBORODR This is the logical device nunber of the file. For a disc
file this is the logical device nunber of the first extent. (0:1) - super colon (i.e., EOF for $STDINK)
(1:1) - regular colon (i.e., EOF for SSTDIN)
RCBDEFBLOCK This bit signifies that the file is to be accessed with
default blocking. The bit is initialized fron the FOPEN fApplicable for multi-access to $STDIN(X) only.
state uord STATE. It does not need to be in the RCB; it is
ngntioned here only to ti?m‘.fy that the bit is effectively RCBERROR This is the error nunber for the file. It is used by all
used due to the way RCBLSTATE is initialized from STATE, intrinsics except FOPEN. When an error is detected the
error nunber 19 placed in this cell. The error nunter is
RCBDISP This is the file close disposition derived fron the FOPEN cleared at the beginning of each callable intrinsic except
call. The only uay this can be specified is via a file FCHECK (which reads it).
equation. The legal values are the sane as those for
FC . RCBFCO This is the FCB vector for the file. Rpplicable only to
disc files.
6.23.00 6.23.00
6- 29 6- 0
File Systen File Systen
RCBFKEYS This bit controls the definition of the 1 and f2 function RCBLPCTL This are the line and page control bits, which are described
kays on the 2644 page node terminal; it is adjusted by separately.
FCONTROL(32) and FCONTROL(33). (Obsolete function)
RCBLSTATE These are niscellanscus state flags. They are “local” in
RCBFNUT File nunber, range fron 1 to 255. Used nostly for calling nature in that they nay be different for each accessor in 2
routines that access things such as labels by file number. nulti-access environnent. Bits (9:6) are initialized from
the state word local variable called STRTE in FOPEN; the ten
RCBFOPTIONS This is the FOPTIONS in effect for this file access. renaining bits are initialized individually. The
constituent bits are described individually.
RCBFPTR This is the sequential access record pointer; it contains
the next sequential record nunber. The initial value is 0D. RCBNODE These are niscellaneous node flags. The constituent bits
This value is used only by the FRERD, FURITE, and FUPDATE are described individually.
intringics. Houever, the value is maintained by all dats
transferring file system intrinsics. RCBNANE This is the local file nane. The nane is eight bytes in
. length with trailing blanks added.
RCBFNAVTX This is the tntq index into the file multi-access vector
table (FMRVT). This is valid if the file access is RCBNEUEDF This flag uhen set indicates that a neu tape mark should be
nulti-access. written Before the tape is rewcund or backspaced.
Rpplicable only to magnetic tape files.
RCBGSTATE These are niscellanecus state flags. These are "global" in
nature in that they are the sane for all accessors in 2 RCBNOURITEOF This bit is used to save the value of the local ECF advanced
nulti-accass environnent. The constituent bits are flag NEWEOF in IOMOVE betueen the 1/0 initiation and I/0
described individually. completion calls. This flag is applicable if the file is
accessed in nouait I/0 mode.
RCBGSTATUS This is the gensral part of the last 1/0 status for the
file. The follouing are the legal values: ACBNOUAITAGDE  This cell is used to save the I/0 mode betueen mousit 1/0
initiation and conpletion calls. If the bit is set then the
0 - pending last 1/0 request was a urite; otheruise it uas a resd. This
1 - successful cell is pertinent if the file is accessed in nouait I/0
2 - end of file node.
3 - unusual condition
4 - irrecoverable error RCBNUNBUFS This is the nunber of buffers, less cne, used for the file
access. Rppliceble if the file access is buffered.
RCBHIBLX This is the highest block nunber for which an anticipatory
read has been issued, and is applicable if the file sccess RCBPRAGECTL This is the page control bit. If not set then a ptr is
is buffered. The initial value is -10. assuned to consist of 60 lines (suto page eject); if set
then a page is assuned to consist of 66 lines (no suto psge
RCEHIT This is the buffer hit flag. If set it indicates that the cion). his is used prinarily for line printers but is
last read or urite request uas serviced without any physical also valid for terninals; these are the only devices for
1/0 required. This flag is used only for performance which this is valid. This bit is adjusted by FCONTROL(1)
neasurenent. The code which nanipulates it is optional to and FURITE uith the sppropriate carrisge control.
the file systen, and is controlled by conpiler tcggle X3.
ACBPRIV This flag uhen set indicates that the file is privileged in
RCOINHIBCRLF This bit controle the termination of lines written to the that it has a negative file code; the user nust be in
teminal. If not set then each line is terninated with a (R privileged node to accaes it.
and LF; if set then no line ternination characters are used.
This bit is valid if the file is & teminal file; :t is RCBASTATUS This is the qualifying part of the last I/0 status for the
adjusted by FSETRODE. file. The values are unigue for each general status part.
See 1/0 Systen INS for all legal values.
RCBLINECTL This is the line control bit. If not set then each line is
post-spaced; if set then each line is pre-spaced. This bit RCBQUIESCE This bit controls critical output verification. If set,

is used by line printers and termi-als only. It is adjusted
by FCONTROL(1) and FURITE uith the appropriate carriage
control.
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buffered output is guaranteed to have been uritten to the
device uhen control is returned to the user. This bit is
adjusted by FSETNODE.
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¥
RCBRERDCODE This field consists of the input EOF checking type and mode, o )
and is used to generate the P1 paraneter to RTTRCHIO. These RCBSPREC This is the record size, in bytes, of the spooled device.
fields are described individually. Applicable if the file access is to 3 spooled device.
RCBREADAODE This field controls the input EOF checking mode. It is 00 RCBSPTYPE This is the device type (fron the LDT) of the spooled
for reading $STDIN, 01 for reading SSTOINX, and 10 for the device. Rpplicable if the file access is to 3 spooled
Connand Interpreter. device.
RACBREADTYPE This field controls the input EOF checking type. It is 01 RCBSPTYRC This cell contains the spooled device type and record size,
for JOBs, 10 for SESSIONs, and 00 for DATA. uhich are described separately.
RCBRSIZE This is the file's record size in positive bytes. RCBSPVDEV This is the logical device nunber of the spooled device.
Rpplicable if the file access is to a spcoled device.
RCBRTFRCT This is the total number of records transferred to and fron
the file. The initaal value is OD. RCBSPXDDX This is the index into the I0D or 0DD for a spoolfile.
Rpplicable if the file access is to either 2 spooled device
RCBSRVEECFS This field is used to save the contents of RCBEQGFS during or a spoolfile.
BRERK node processing.
RCBSTATUS This is the last I/0 status for the file. It cones fron the
RCBSKCNT This is the total number of LRCBs that exist for this PRCB. 1/0 status part of the IOCB returned by ATTACHIO. Not all
Valid if the file access is nulti-access. ATTRCHIO calls update this cell.
RCBSHCNTIN This is the total nunber of imput-only LRCBs that exist for RCBSTOPCHAR This is the record termination character used for terminal
this PRCB. Valid if the file access is nulti-access. reads. This character can be changed via FCONTROL(25).
RCBSHCNTS This is the total LRCB and total input-only LACB counts, RCBSTRERM This bit signifies inter-block garbage for disc files. If
each of uhich is described separately. set, the block size 1s a nultiple of 128 words and
therefore, there is no garbage data betueen blocks. This
RCBSIZE This is the size, in words, of the RCB. The conplete size fact 1s used to inprove multirecord I/0 by mapping the
(including buffers) nay be calculated fron the DST size request into as feu ATTACHIOs as possible.
containing the RCB. It does not include the buffering
extension, if present.
RCBSPAOPT This is the ROPTIONS for the spocled device. Rpplicable
if the file access 19 to a spooled device.
RCBSPFOPT This 1s the FOPTIONS for the spooled device. Rpplicable if
the file access is to a spooled device.
RCBSPOOLED This is the spooled device flig. If set then the file
access is to a spooled device.
RCBSPOOLIO 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 - 1nput spooling
11 - output spooling
6.23.00 6.23.00
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RCBsuBCL This is the sub-class part of the device type nunber. The If present, the PACB buffering extension contains from one to sixteen block
sub-class is unique for each access class. The following buffers each having the follouing format:
are the legal sub-class values for each device class:
0 - direct 34567 8 9101112131415
0 - noving head disc R R ol B it e ot A Bl Bl B B B R B B
1 - fixed head disc 0 10Q ENTRY INDEX 0 BLKI0QX
7 - foreign disc | B B B B B P B
1 - serial input |1 BLX LDEV NUMBER | | U [R |D |u |n [P |1 BLXFLRGH
0 - card reader B oo bad B B B B B B B
1 - paper tape reader | 2 10C8 - STATUS 2 BLKLSTAT
2 - parallel input/cutput
0 - terninal |3 I0CB - TRANSHISSION LOG 3 BLXTWG
4 - card reader/punch
- SSLC | &4 4 BLXBLOCK
7 - progrannable controller BLOCK NUNBER
3 - serial 1nput/output (I} H
0 - nagnetic tape
7 - serial disc | 6 6 BLKDRDOR
4 - serial output BLOCK SECTOR RDORESS
0 - line printer 17 ?
1 - card punch
2 - paper tape punch I 10 8 BLKEXTBASE
3 - CALCOMP SO0 plotter BLOCK EXTENT BRSE
4 - CALCONP 600 plotter I 1 9
5 - CALCONP 700 plotter
| 12 BLOCK EXTENT SIZE 10 BLKEXTSIZE
RCBTRPEERROR This bit controls the reporting of recovered magnetic
errors. If not set the recovered errors are not reported to |13 UNUSED "
the user; if set then recovered errors are reported to the
user ty returning CCL and error nunber 39. Valid if the | 14 12 BiXBUFFER
file is a nagnetic tape file. This bit is adjusted by
FSETNODE.
BUFFER
RCBTBLOCK This bit controls block ncde transfers on the 2644 page node
terninal. This bit is adjusted by FCONTROL(28) and
FCONTROL(29).
ACOTLOG This is the last 1/0 transmission log for the file. It
cones fron the I/0 transnissicn log part of the 10(8
reIumed by RTTRCHIO. Not all RTTACHIO calls update this Other identifiers used:
cell.
BLKF LAGH = BLX(1)M, flay and LOEV word
RCBVOROOR This is the volune table index for the file. Rpplicable if BLXLDEV = BLKFLAGH.(0:5)W, block Jogicei device nunber
the file is a disc file. BLXFLRGS = BLKFLAGW. (0:E)W, block 1/0 flags
BLKUNRLLOCEXT = BLKFLRGY.(10:1), tlock fron unalioc. extent
RCBXNITCRLF Thas b1t controls CR and LF insertion into the user buffer BLKREVERSE = BLXFLRGN.(11:1), FREPDBRLKWRFD (not use2)
on the HF 2644 Page Node Terminal. This bit 1s adjusted by BLXDONTURIT = BLKFLAGW.(12:1), 1/0 status =t checked
FCONTROL(30) and FCONTROL(31). BLXI00UT = BLKFLAGU.(13:1)8, last 1/0 uas arite?
BLKDIRTY = BLKFLAGU.(14:1)N, buffer nodified?
BLKIOPEND ®= BLAFLAGU.(15:1)%, 1/0 in proz-ess®
BLKIOCONP = BLKFLAGU.(14:2)®, I/0 conplete - not dirty
BLXI0CE = BLXOBL(V)M, 1508
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Discussion:

BLKBLOCK This is the block nunber of the data contained in the
buffer. R value of -10 indicates that the buffer is empty.

BLXBUFFER This is the actual file systen buffer space. Each buffer is
exactly one file block in size.

BLKORDOR This is the block’s logical device and sector nunber.

BLKDIRTY This flag 1s set if the contents of the buffer has been
nodified. Uhen the block buffer is re-used this flag is
checked to see if the block needs to be written to the
device.

BLKDONTUAIT This bit will be on if the I/0 was already conpleted via
“BONT'URIT" but the status has not been checked yet. Check
the status before using the block in the buffer.

BLKEXTBASE This is the sector address of the extent base in uhich 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.

BLKFLRGS These are the miscellaneous flags associated with the block,

which are described separately.

BLKIOCB This is the I0CB returned by the I/0 systen when the block
1/0 has conpleted. On a blocked I/0 request this is
obtained fron the ATTACHIO call; on an unblocked I/0 request
this is cbtained fron URITFORIO.

sLxroconp This is the buffer nodified flag (BLKDIRTY) and the I/0 in

progress flag (BLKIGPEND), which are described separately.

Thas field 1s usually interrogated to see if it contains the

value 2, which neans that the buffer has been modified but

not yet uritten to the device.

BLXIOOUT This is the node of the 1/0 operation for the block. It is

set by a write and cleared by a read.
BLKIOPEND This is the 1/0 in progress flag. It is set if the I/0 is
pending; it is cleared uhen the I/0 has completed.

BLXI0QX This is the 100 index of the unblocked 1/0 request for the
block. It 1s used as the argunent to URITFORIO, which
ensures the conpletion of the 1/0 request.

6.23.00
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This 1s the logical device runber of the block.

The 1/0 status part of the I0CB consists of the PCB nunber

and the error code for the conpleted I/0 request.

The transnission log part of the IOCB is the nunber of

uords or bytes transferred by the I/0 request.

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

BLXLDEV

for disc files.)
BLKLSTAT
BLXTLOG
BLKREVERSE

perforned unbuffered.
BLKUNALLOCEXT

unallocated extent.
with fill characters.

Thas bit uould indicate that we are reading back- uards fren

This bit signifies that the block uas “read” fron an
Rctually, the buffer was simply cleared

Therefore, if 3 urite 1s attenpted to
the block residing in this buffer, it must pass through

FCONVBLK to allocate the extent first.

(Valid only

File Systen

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

The information contained in an FCB is derived fron the file label. The FC8
is used to hold this information, rather than the file label, since it can be
accessed nore quickly.

There are tuo strategies to choose from 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 PXFILE area (or in a WOBUF
expandable CBT if it won’t Fit in the PXFILE area or if the progran is run
with NOCB). IFf the file could possible be shared, then the FCB is aluays
placed in a shared control block table. The nunber of a data segment
containing a list of shared file systen data segnents is kept in systen
global location 1076 octal. The size of the FCB depends on the maxinun
nunber of extents specified at FOPEN; there are 44 (cctal) words plus tuo per
extent. There will be at least one extent, since the file label aluays
exists in the first extent. The FCB extent nap is in terms of logical device
and sector nunber. The extent map in the file label is in terms of volume
rather than logical device; the nap is converted by VIRBTOLDEV when the label
is resd, and converted back by LDEVTOVTRB uhen the label is uritten to disc.

The File Control Block has the follouwing format:

45678 9101112131415
ST T T T B P o B B B B BT
1 | COWPLETE Fee SIZE
1 RESERVED 1
2 FOPTIONS 2 FCBFOP-
TIONS
3 ?w:cz SPECIFICATION o 3 FCBOEVICE
4iPR LK| OEVICE TYPE | Cl V | insv SUBTYPE|4
S| NO. OPENS FOR QUTPUT 5
| 6l NO. OFFNS FOR ANY NODE $
|71 RIN VUREER 7 FCORIN
| ¢ EXCLUSIVE STATUS 8 FCBEXC-
[ feefomememee | STAT
{ 1 t: | MIRRK | VmRSK 9 FCEPVINFD
- i
|12 ) 10 FCBFLIN
FILE LINIT
L 1
6.23.00
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Eils Contro] Block (Cent,)

3

a
)
Q

234567 8 9101112131415

UNUSED

END OF DATA POINTER

NO. USER LRBELS MRITTEN

INO. USER LABELS AVRIL.

EXTENT SIZE IN SECTORS

BLOCKING FRCTOR

SECTR’S PER BLOCK

SECTOR OFFSET T0 DATA

o1sP iun. EXTENTS-1

LAST EXTENT SIZE IN SECTORS |

N0, OPENS INPUT mg

GROUP NANE - 1ST CHRR.

IGROUP NRRE - 2ND CHAR.

GROUP MANE - 3RO CHRR.

GROUP NARE - 4TH CHRR.

GROUP NRME - STH CHRR.

GROUP NARRME - 6TH CHAR.

GROUP NARE - 7TH CHAR.

GROUP NRNE - STH CHAR.

RCCT NANME - 1ST CHRR.

RCCT NANE - 28D CHAR.

12

17

14 FCBECF

15

16 FCBUSERLBL
17 FCBEXTSIZE
13

19
o1
il

22 FCBGN

a

L

5

26 FCBRN

ACCT NARE - 3RD CHRR.

RCCT NRRE - ATH CHRR.

RCCT NANE - STH CHAR.

RCCT NRME - 6TH CHRR.

RCCT MARE - 7TH CHRR.

ACCT NARE - 8TH CHAR.

START OF FILE BLOCK NURBER

CURRENT NURBER OF OATA BLOCKS IN THE FILE

NO. OF OPEN RND CLOSE RECORDS (RESSRGE FILE)

27

28

29

0 FCBSTRART
N

32 FCBEND
n

34 FCBNGA-

GPENCLSREC
35
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File Con ock_(Cont. FCBBLKFRCT This is the blocking factor of the file. It is the nunber
of logical records in a physical block. Legal values range
fron 1 to 255.
1
H . . . . .
I 44| LOGICAL DEVICE NUMBER | 36 FCBEXTARP FCBOEVICE This specifies the device on which the file resides. If it
| cccemmeacameanmna= eame is positive then it represents a logical device nunber; if
| 45 FIRST EXTENT SECTOR NUMBER ¥ negative it represents a (negative) device class index.
. €CBOISP This is the pending FCLOSE disposition for the file. Legal
. values are:

| | 0 - no change

| LOGICAL DEVICE NUMBER | 1 - save pemanent .

i comsccmceermmsssscmacne 2 - save temporary and reuind

LAST EXTENT SECTOR NUMBER 3 - save temporary but do not rewind
4 - release
7 - invalid file (file label access error)
Other identifiers used: . X i

FCBCRUNCH This bit governs if space will be returned beyond the ECF
FCBSIZE = FCB(0).(2:14)%, size in words upon the last FCLOSE of the file.
FCBLKST = FCB(4).(0:2)%, previcus lock state
FCBOTYPE = FCB(4).(2:6)8, device type 0 - no change
FCBCRUNCH = F(B(4).(8:1)%, pending crunch disposition 1 - return space beyond ECF
FCBVERSION = FCB(4).(9:2)8, file version (V-Delta-3)
FCBSUBTYPE s FCB(4).(12:4)W, device subtype FCBOTYPE This is the device type nunber of the first extent of the
FCBOCNTOUT s FCB(5).(0:8)4, no. accessors - output file. See RCBDTYPE for a list of legal values.
FCBOCNT = FCB(5).(8:8)%, no. accessors
FCBCLASSFLG = FCB(9).(0:1)%, PV class flag FCBEND Block nunber of the file's EOF, relative to FCBSTART.
FCOMVTABX = FCB(9).(4:4)8, nounted volune table index
FCBVAASK = FCB(9).(8:8)%, volune mask FCBECF This is the end-of-file pointer for the file. It is
FCBLBLEOF s FCB(16).(0:8)W, no. labels uritten double integer representing the nunber of records in the
FCBLBL = FCB(16).(8:8)0, no. labels available file. It can also be vieued as the record nunber of the
FCBBLKFRCT = FCB(18).(0:8)8, blocking factor next record past EQF.
FCBSECTPALK = FCB(18).(8:8)%, sectors per block
FCBSECTOFF = FCB(19).(0:8)8, sector offset to data FCBEXCLSTAT This is the exclusive status of the file access. If -1 then
FCBDISP = FCB(19).(8:3)%, pending disposition the file is being accessed exclusively; otheruise it is the
FCBNUREXTS = FCB(19).(11:5)4, no. extents less 1 nunber of seni-exclusive accessors.
FCBOCNTIN = FCB(21).(8:8)%, no. accessors - input
FCBLABEL = FCBOBL(18)W, label LDEV and sector FCBEXTHRP This is the extent nap of the file. The nunber of extents
FCBLDEV = FCB(36).(0:8)%, label LDEV is specified by FCBNUREXTS; a OD extent descriptor indicates

that the extent has not been allocated.

Discussion:

FCBEXTSIZE This is the extent size, in sectors, of the file. All

FCBACBDST This is the DST of the RCB that uas created at the sane tine extents in the file except possibly the last have this size.
as the FCB. This is used in conjunction with FCBNEMFCBDST This is a logical value, and legal values range from 1 to
uhen relocating the FCB. 65535 sectors. This restricts the maxinus file size to

2097120 sectors (268,431,360 words).

FCBRCBV This is the vector table entry of the RCB that uas created
at the sane tine as the FCB. This is used in conjunction FCBFLIN This is the end-of-space pointer for the file. It is a
uith FCBNEWFCBV when relocating the FCB. double word integer representing the maxinun nunber of

records (fixed length record format) or blocks (undefined or

FCBAN This is the account nane of the file. It is eight bytes in variable length record format) in the file.
length uith trailing blanks added.

6.23.00 6.23.00
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FCBFOPTIONS This is the FOPTIONS in effect for the file. FCBNUREXTS This is the maxinun nunber of extents, less cne, alloued for

the file. It is not the number of extents presently

FCBGN This is the group nane of the file. It is eight bytes long allocated, which is aludys determined by counting nonzero
with trailing blanks added. entries in the extent map.

FCBLRBEL This is the logical device and sector nunber of the file FCBNUNOPENCLSREC Nunber of open and close records in the message file.
label, which is the sane as the first extent descriptor.

FCBOCNT This is the nunber of accessors for the file. Rlternatively

FCBLASTEXTSIZE This is the size, in sectors, of the last extent in the it can be vieued as the nunber of PRCBs created for the
file. If the file has cne extent then this is the sane as file.

FCBEXTSIZE; otherwise this value may be different fron
FCBEXTSIZE. This is the size of the last physical extent FCBOCNTIN This is the nunber of file accessors having input access.
for the file; it is not the size of the last allocated
extent. FCBOCNTOUT This is the nunber of file accessors having cutput access.

FCBLAL This is the nunber of user labels allocated for the file. FCBRIN This is the RIN nunber used to support dynamic locking
Since each label is a sector long, this is also the nunber (i.e., FLOCK and FUNLOCK) for the file. If there is no
of sectors allocated for user labels. dyranic locking then this nunber is zero.

FCBLBLECF This is the end-of-data pointer for the user labels. It is FCBSECTOFF This is the sector offset fron the file label to the first
analogous to FCBEQF in that it represents the nunber of block of the file. This is not necessarily equal to
labels written. The initial value is O. FCBLBL+1 since an integral nunber of blocks are allccated

for the file and user labels.

FCBLDEV This is the logical device nunber of the first extent of the
file. FCBSECTPELK This is the nunber of sectors in a block for the file.

FCBLKST This is the previous lock state of the file and is derived FCBSIZE This is the size, in words, of the complete FCB. It
fron the file label. Legal values are: includes the extent nap.

0 - no iccessors FCBSTART Block nunber of the file's start, excluding the file label
1 - read block.

2 - urite

3 - resd/urite FCBSUBTYPE This is the device subtype nunber of the first extent.

FCBIVIABX If the file resides on a private volune, then this field FCBUSERLBL This field describes the user labels for the file. It
represents the nounted volune table index of the volume set consists of FCBLBL and FCBLBLECF, described separately.
entry on uhich the file resides.

FCBVERSION Starting uith V-Delta-] this field specifies the versicn of

FCBNEMFCBOST This is the DST of the new FCB for the file. It is used in NPE a file was created on. Legal values:
conjunction uith FCBACBDST to nove the FCB to a systen
(shared FCB) control block table uhen the second accessor is 0 - a file created before V-Delta-3
established. If this value is zero then there is no neu 1 - a file created on V-Delta-3 or later
FCB; if nonzero than a neu FCB has besn created. 2,3 - currentiy undefined

FCBNEUFCBY This is the vector table entry of the new F(B for the file. FCBVRASK if the file resides on a private volune set, this bit mask

It is used in conjuncticn with FCBACBV to move the F(B 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 new FCB has been created.

6.23.00
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s:gnifies which volune of the set in which the file resides.
5it 15 1s on if it resides on the first volume, bit 14 if on
the second, and so forth.
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Eile Label (FLRB) File Lab nt.
The file label has the follouing format: | oI 1' 2 ‘I 5I sl 7| 8| 9|‘°|H 12|13 "|15
|2 CRERTION ORTE 23 FLCRERTE
| 012345678 9101112131415
T o Do T e L [ Lo e Dl S o Bt 1 % LAST RACCESS DRTE 24 FLLASTACC
| 0| FILE NAME-1ST CHAR. FILE NRME-2ND CHAR. |0 FLLOCNARE \
[} LAST RODIFICATION DATE 25 FLLASTNOD
| 1| FILE NAME-3RD CHAR. FILE NANE-ATH CHRR. |1 !
| % FILE CODE 26 FLFILECODE
| 2| FILE NANE-STH CHAR. FILE NARE-6TH CHAR. |2 --|
| el | mvTRBX VRRSK 27 FLPVINFO
| 3| FILE NAME-7TH CHAR. FILE NANE-8TH CHAR. |3 P PO P ————-
| 3| S| Rj Ll X| SuBTYPE DISC TYPE | R/4 {28 FLLOCK
| 4] GROUP NAME-1ST CHAR. | GROUP NAME-2ND CHAR. |4 FLGRPNANE B B L Py Dt Rttt bt
| 35|NO. USER LRBELS WRITTEN|NO. USER LABELS AVRIL. |28 FLUSERLSL
| 5| GROUP NANE-3RD CHRR. | GROUP NARE-ATH CHAR. |5 |
| 30 FLFLIN
| 6| GROUP NANE-STH CHRR. | GROUP NANE-GTH CHAR. |6 = » FILE UNIT .
| 7| GROUP NAME-7TH CHRR. | GROUP NAME-8TH CHAR. |7
| 32 FLFCBVECT
| 10| RCCT NANE-1ST CHAR. RCCT NANE-2ND CHAR. |8 FLACCTNANE I . FCB VECTOR s
1
| 11] RCCT NANE-3RD CHAR. ACCT NARE-4TH CHAR. |9
| 4 CHECKSUN 34 FLCHECKSUN
| 12] RCCT NARE-STH CHAR. RCCT NAME-6TH CHAR. |10
| @ COLD LORD 10 35 FLCLID
| 13| RCCT NAME-7TH CHAR. ACCT NANE-8TH CHAR. |11
| FOPTIONS 36 FLFOPTIONS
| 14| CRERTOR NAME-1ST CHAR.| CREATOR NAME-2ND CHAR. |12 FLUSERID
| 4 RECORD SIZE IN BYTES 37 FLRECSIZE
| 15| CREATOR NAME-3RD CHAR.| CRERTOR NAME-ATH CHAR.[13
4 BLOCK SIZE IN WORDS 38 FLBLKSIZE
| 16| CRERTOR NAME-STH CHAR.| CREATOR NAME-6TH CHAR. |14 ceeec]ee]
47|  SECTOR OFFSET | Vv | |NO. EXTENTS-1 |39
| 17| CREATOR NANE-7TH CHAR.] CRERTOR NANE-8TH CHAR. |15 B bt
50 LAST EXTENT SIZE IN SECTORS 40 FLLASTEXT-
| 20| LOCKNORD-1ST CHAR. LOCKUORD-2ND CHAR. |16 FLLOCKWORD SIZE
] s EXTENT SIZE IN SECTORS 41 FLEXTSIZE
| 21| LOCKWORD-3RD CHAR, LOCKWORD-4TH CHAR. |17 a2 FLEoF
| 22| LOCKuDRD-STH CHAR. LOCKUORD-6TH CHAR. |18 5 END OF DATR POINTER "
3
| 23] LOCKUDRD-7TH CHAR. LOCKUORD-8TH CHAR. |19 |
54|  VOLUNE TRBLE INDEX | 44 FLEXTNAP
| 20 FLSECHX R oo
- SECURITY MATRIX 2 55 1ST EXTENT SECTOR NUMBER 45
| | |==|
: 26| FILE LANGURGE RTTRIB. | !sa: s|22
1 L) -

108
109
156
187

161
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File Labe] (Cont.) Other identifiers used:

4 567 8 9101112131418

B B B T e o S B B A

.

|
VOLUME TRBLE INDEX |

LAST EXTENT SECTOR NUMBER

162
163

165

154 FLALLOCTINE
FILE ALLOCATION TIME
158
FILE RLLOCATION DRTE 110 FLALLOCORTE
UNUSED 11
112 FLSTART
START OF FILE BLOCK NUMBER 13
114 FLEWD
BLOCK NUMBER OF END OF FILE "8
116 FLNUROPENCLSREC
NURBER OF OPEN RAND CLOSE RECOROS
(NESSRGE FILE) 1?7

166
167

m
172
173
174
175
176
m

LRST FILE NODIFICAT

18
I08 TIRE FLRODTINE
119

.
Volune Table Index i
L}

Pext (HODA) 120 FLPEXT'RDOR

Pseudo Extent sector nunber (LODR) A1)

File label exten. size

Security extension size|122 FLPENT'SIZE

UNUSED 123

DEVICE NARE-1ST CHAR.

DEVICE NAME-2ND CHAR. |124 FLDEVNANE

DEVICE NARE-3RD CHAR.

DEVICE NAME-4TH CHAR. [125

DEVICE NRNE-STH CHAR.

DEVICE NAME-6TH CHAR. |126

DEVICE NRNE-7TH CHAR.

DEVICE NARE-8TH CHAR. |127

6.23.00
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FLSECURE = FLAB(22).(15:1)%, file secure bit
(FLSRRELERSE)= FLAB(22).(14:1)%, STORE/RESTORE released bit
FLCLRSSFLG = FLPVINFO.(0:1)M, Class flag bit

FUNTRBX s FLPVINFO. %, Mounted volune table index
FLYMASK = FLPVINFO. #, Volune nask

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

FLRESTORE = FLAB(28).(1:1)8, file being restored

(FLLORD) = FLAB(28).(2:1)8, file loaded

FLEXCL = FLFB(28).(3:1)8, exclusive access

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

FLSRL = FLRB(28).{0:3)%, S, R, & L bits

(FLSRLX) = FLAB(28).(0:4)%, S, R, L, & X bits

FLSUBTYPE = FLAB(28).(4:4)%, device subtype

FLDTYPE = FLRB(28).(8:6)8, device type

FLSTATUS = FLAB(28).(14:2), write/read status

(FLLBLEOF) = FLAB(29).(0:8)#, no. labels written

(FLLBL) = FLAB(29).(8:8)%, no. labels available
FLSECTOFF = FLRB(39).(0:3)%, sector offset to data
FLVERSION = FLAB(39).(8:2)¥, file version(>aV-Delta-3)
FLNUPEXTS = FLAB(39).(11:5)%, no. extents less 1

FLLRBEL = FLABDBL(22)W, label VIRB and sector

FLVIRB = FLRB(44).(0:8)%, label VIRB index

FLALLOCTINE = FLABOBL(S4)M, tine allocated an this systen
FLALLOCDRTE = FLAB(110), date allacated on this systen
FLSTRRT = FLABOBL(S6)N, starting block nunber

FLEND = FLABDBL(S7)#, ending tlock nunher
FLNUMOPENCLSREC FLABOBL(S8)®, nunter of open,close records
FLNODTINE = FLABDBL(59;#, last tine file uas nodified
FLPEXT'RDOR = FLABDBL(60)W, start address of pseudo extent
FLPEXT'SIZE = FLRB(122)M, pseudo extent size

FLFLRB’EXT*SIZE = FLPEXT'SIZE.(0:8)w,
FLSEC’EXT*SIZE = FLPEXT'SIZE.(3:8)#

Discussion:

FLACCTNRNE This is the account nane of the file. It is eight bytes in
length with trailing blanks added.

FLALLOCDRTE Date that the file was allocated on this systen.

FLALLOCTINE Double-uord containing the tine that tte file uas allocated
on this systen.

FLBLXSIZE This is the block :.ce, in sectors, of che file.
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FLCHECKSUN This is the exclusive-OR checksun of the file label FLFCBVECT If nonzero, this is the vector of the FCB for the file. If
(excluding nords 34, 42, and 43 octal) and is used for error zero, the file is not being accessed.
detection. Each tane the file label is read from disc the . ) .
checksun is calculated and compared against the value FLFILECODE This is the file code of the file. Knoun values are:
recorded in the file label, Similarly, each tame the file )
label is uritten to the disc the checksun is calculated and | Filecode Mnenonic Explanation
inserted into the file label. | )

| 1024  USL User Subprogran Library

FLCLID This 18 the cold load nunber in effect the last time that | 1925  BASD Basac Data
the file was accessed. This should aluays be the current 1026  BRSP Basic Progran
cold load number. If it is not, 1t means that the systen 1027 BRSFP Basic Fast Progran
crashed uhile the file uas open and that the data in the 1028 RL Relocatable library
file label should be "reset" (principally the FCB vector 1029  PROG Progran File
FLFCBVECT). FLCRERTE This is the creation date of 1030  NAPRG Native fode Progran
the file. It is in the format defined by the CALENDRR 1031 SL Segnented Library
intrinsic. 1032 NBXL Natave Node External Library

1033  NMRL Native NMode Relocatable Library

FLDEVNRRE This is the FOPEN device specification that uas used uhen 1035  VFORN View Forn File
the file uas created. This information is needed uhen new 1036  VFRST Vieu Fast Forns File
extents are allocated. 1037  VREF Vieu Reformat File

1080  XLSRV Cross Loader RSCII File (SAVE)

FLDTYPE This is the device type nunber of the first extent of the 1041 XLBIN Cross Loader Relocated Binary File
file; see ACBOTYPE for a list of legal values. This value 1042 XLOSP Cross Loader ASCII File (DISPLARY)
is determined by configuraticn. 1050  EOITQ €dit Quick File

1051 EDICQ Edit KEEPQ File (COBOL)

FLEND Nunber of current data blocks (that is, the end of file 1052 EDTCT Edit TEXT File (COBOL)
block nunber relative to the start of file). Valid for 1054 TOPOT T0P Diary File
variable and nessage files only. 1055  TOPQM 0P Proof Marked QNRRRKED

1056  TOPP T0P Proof Marked non-COBOL File

FLECF This is the end-of-file pointer for the file. It is a 1057  TOPCP T0P Proof Marked COBOL File
double uord integer representing the nunber of records in 1058  TOPQ TOP Workfile
the file. It can also be vieued as the record nunber of the 1059  TOPXQ TOP Workfile (COBOL)
next record past EOF. 1060  RJEPN RIE Punch File

1070 QPROC QUERY Procedurs File

FLEXCL This is the exclusive access flag for the file. If set it 1080  KSAAK KSR Key File
neans that the file has been cpened exclusively by & single 1083  GRAPH GRAPH Specification File
accessor. If not set then the file 1s potentially 1084 SO User Logging Log File
accessible by others. 1090 o6 Self-describing File

1100  WooC HPUORD Document

FLEXTHRP This is the extent nap of the file. The nunber of extents 1101 upICT HPUORD Hyphenation dicticnary
is specified by FLNUNEXTS; a OD extent descriptor indicates 1102 UCONF HPUORD Configuraticn File
that the extent has not been allocated. 1103 2601 HP 2601 Environnent File

1110 PCELL 10573000 Character Cell File

FLEXTSIZE This is the extent size, in sectors, of the file. ALl 1M PFORM 10S/3000 Forn File
extents in the file, except the last, have this extent size. 112 PEW IFS/3000 Environnent File
This is a logacal value, and legal values range fron 1 to 1113 PCCAP
65535 sectors. This linits the maxinun File size to 2097120 1114 RASTR Graphics Inage in RASTR Format
sectors. 110  OPTLF 0PT/3000 Log File

1131 TEPES TEPE/X000 Script File
1132 TEPEL TEPE/3000 Log File
6.23.00 6.23.00
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1133 SRMPL APS/3000 Log File 1258  PFSTR Pathflou STATIC File
1139 nPEDL NPEDCP/ORP Log File 1259  PFOYN Pathflou DYNANIC File
1140 TSR HPToolset Root File 120 RFOCA Revisable Form OCR O«
14 180 KPTcolset Data File °n FFDCR Final Forn OCA Docunent
1145  DRAM Drauing File for HPORAY 1272 o Docunent Interchange Unit File
1146  FIG Figure File for HFORAW 1273 POOC HPUORD/1S0 Docunent
1147 FONT Font File for HFDRAN 1275  OFI
1148 COLOR Color Definition File 1276 SRl
1149 D48 1401 CWPTX
1152 SWATE Conpressed SLRTE File 1421 NP KPHRP/3000 Map Specificaticn File
1153  SWATW Expanded SLATE Workfile 1422 GAL
1186 DOSTOR Store File for RAPID/3000 Utility DICTOBU 1425 T8
1157 TCOOE Code File for Transact/3000 Conpiler 1428  RDIC
1158  RCOOE Code File for Report/3000 Compiler 1429  RSPEC
1189 ICODE Code File for Inforn/3000 Conpiler 14  RSPCF
1166  MOIST HPDESK Distribution list 1431 REXEC
1167  NTEXT KPDESK Text 1432 RJOB
1168  NARPA ARPA Nessage File 1433 ROUTI
1169 NARPD ARPA Distribution List 1434 ROUTD
1120 NCHND HPDESK Rbbreviated Commands File 1435  PRINT
1171 NFRTA 1436 RCONF
11723 NEFT 1437 ROICN HPBRU Dictionary File
11724 NHCRPT 1438 REXNR KPBRU Executicn File
1175 NSERL 1441 PIF
1126 VCSF 1461 NnOBJ
11727 TIVPE Tern Type File 1462  PASLB
1178 TFC Tern Vertical Fornat Control File 1476  TIFF Tag Inage File Format
1192 NCONF Netuork Configuration File 1477  ROF Revisable Docunent Format
1193 NTRAC Netuork Trace File 1478  SOF Serial Object File Format
1194 NLOG Netuork Log File 1479  GPH Chart File for Charting Gallery Chart
1195  NIDAS 1480  GPD Data File for Charting Gallery Chart
1211 NDIR ANODE 1483  VCGPR
1212 INODE INODE 1484  FRART Formatter
1213 INVRT 1485 ounp File
1214 EXCEP 1486 NUnoO New Uave Mail Distribution
1218 TAXON 1491 X4HOR X.400 Header
1216 QUERF 1500 (4] Other UPY
1217 00COR 1501 wp2 Other P2
1226 v VC File 1502 w123 Lotus 123 Spreadsheet
1227 OIF OIF File 1514  FTCF Forns tester Cnd Spec
1228 Language Definition File 1521 DSKIT HPDesk Intrinsics Transaction
1229  CHRRD Character Se* Definition File /
1230  NGCAT Formatted Rppiization Nessage Catalog < to Reserved for RPL
1235 Reserved \ %98
1236 BnRP NRP File
1242  BOATR BRSIC Date File FLFLIN This is the end-of-space pointer for the file. It is a
1243 BFORA BRSIC Field Order File for VPLUS double integer representing the maxinun nunber of records
1244 BSRVE BRSIC Saved Progran File (fixed length record fornat) or blocks (undefined or
\g:z gt:;ﬁ Config. File for default Option BRSIC pregran variable length record format) in the file.
1 K
1247  NnBsU Business Basic/XL Progran File FLFIPTIONS This is the FOPTIONS of the file.
1248 NRBOT Business Basic/XL JRTA File
1249 CngeN Business Basic/V virary Tile
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FLGRPNARE This is the group nane of the file. It is eight bytes long FLPEXT’ROOR This has the disc address of the start of the pseudo extent
with trailing blanks added. (RCD) that has been attached to this file. The high order
byte contains the volume table index, the remaining 24 bits
FLLABEL This is the volume table index and sector nunber of the file contains the sector address.
label, uhich is the sane as the first extent descriptor. .
FLPEXT' SIZE This uord holds the size of the pseuds extent. It is broken
FLLASTRCC This is the last sccess date of the file. It is in the up into tuo halves of one byte each. The high order byte
format defined by the intrinsic CRLENDAR. holds the size of the file label extension(not currently
inplenented), and the low order byte contains the size of
FLLASTROD This is the last ncdification date of the file. It is in the RCD (security extension). Both sizes are in sectors.
the format defined by the intrinsic CALENDRR. The pseudo extent is partitioned into tuo extensicns, uith
the security extension aluays appearing first, and the file
FLLASTEXTSIZE  This is the size, in sectors, of the last extent in the label extension appearing after.
file. If the file has one extent, then this is the sine as
FLEXTSIZE; if the file has more than one extent, then this FLPVINFO File label private volune information. This is in the sane
value nay be different fron FLEXTSIZE. This is the size of fornat as the FCBPVINFO.
the last physical extent for the file; it is not the size of
the last allocated extent. FLRECSIZE This is the record size of the file in negative bytes.
FLLBL This is the nusber of user labels allocated for the file. FLRESTORE This is the RESTORE flag for the file. If set, it means
Since each label is a sector long, this is also the nunber that the file is being RESTOREd and cannot be accessed.
of sectors allccated for user labels. RESTORE also sets the STORE bit for the file (FLSTORE); see
FLSR for a full description of the use of these bits. This
FLLBLECF This is the end-of-data pointer for the user labels. It is flag is set and cleared by STORE/RESTORE, not the file
analogous to FLEOF in that it represents the nunber of systen.
labels written.
FLSECHX This is the security natrix of the file. The bits are
FLLORD This is the LORDED flag for the file. If set, it means that organized into five groups of six bits each. (Bits 0:2 are
the file is a loaded progran or SL file and cannot be not used.) The Lgnupl correspond to the access types: RERD,
nodified except by a privileged accessor. This flag is set APPEND, WRITE, LOCK, and EXECUTE. Within each group, each
and cleared by the loader, not the file systen. bit specifies uho nay have the access: ANY, RCCOUNT MGR,
ACCOUNT LIB- RRRIRN, GROUP, GROUP LIBRARIAN, CRERTOR.
FLLOCK This identifies the word containing the lock bits, which are
described separately. FLSECTOFF This is the sector offset fron the file label to the first
block of the file. This is not necessarily equal to
FLLOCKWORD This is the lock uord of the file. It is eight bytes long FLLBL*1 since an integral nunber of blocks are allocated for
with trailing blanks added. If it is all blanks, then the the file and user labels.
file does not have a lockuord. FLLOCNAME This is the
local nane of the file. It is eight bytes long with FLSECURE This is the file security enforcenent flag for the file. If
trailing blanks added. not set, then the file has been RELERSEd and the security
natrix FLSECNK should be ignored. If set, then secure as
FLIODTINE Last tine the file was nodified. specified by the security matrix.
FLNUREXTS This is the nunber of extents, less one, alloued for the
file. It is not the nunber of extents allocated. Legal
values range from O to 31, i.e., 1 to 32 extents.
FLNUMOPENCLSREC Nunber of cpen and close records in the message file.
6.23.00 6.23.00
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FLSR This is the STORE and RESTORE ilagz for the file, which are FLSUBTYPE This is the device subtype number of the first extent of the
described separately, STORE and RESTORE decode the tuo-bit file. This value is determined by configuratien.
field to indicate their operation. Lagal values are:
FLUSERID This is the creating user nane of the file. It is eight
: - {ﬁl n:t “1' use by either STORE or RESTORE bytes long with trailing blanks added.
- illegal value
2 - file being STOREd FLUSERLBL This field describes the user lasbels of the file. It
3 - file being RESTOREd :onsintlof FLLBL and FLLBLEOF, which are described
separately.
The file systen interprets the leftmost bit as indi:ninau
that the file is being accessed by either STORE or RESTORE. FLVERSION Starting with V-Delta-3, this field specifies the NPE
The rightnost bit is interpreted is immau'n? what access version that a file uas created on. Legal values:
should be pernitted: O (file being STORE) allous read 0 - a file created before V-Delta-3
access; 1 (file being RESTORED) allous no sccess. This 1 - a file created on or after V-Delta-d
field is sat and reset by STORE/RESTORE, not the file 2,3 - currently undefined
systen.
FLVIRB This is the volune table index of the first extent of the
FLSRL This is the STORE, RESTORE, and LORDED flags for the file, file.
shich are described separately.
FLSRLX This is the STORE, RESTORE, LORDED, and exclusive flags for
the file, uhich are described separately.
FLSRRELEASE This flag is used by STORE/RESTORE. If a file is STOREd
uith the ";RELERSE" keyword, STORE will 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 normal 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 FLSECAX and FLSECURE). This bit is zero for
files on disc.
FLSTRRT Block nunber of the file’'s start, excluding the file labsl
block. Valid for variable and nessage files only.
FLSTATUS This is the read/urite status of the file. Legal values
are:
0 - no accessors
1 - read
2 - urite
3 - read/urite
FLSTORE This is the STORE/RESTORE flag for the file. If set it

neans that the file is being either STOREd or RESTCRE.
The RESTORE bit (FLRESTORE) nust be interrogated to
determing which operation is taking place; 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.
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The FMAVT is used to locate shared PRCBs for files opened nulti-access. Uhen
an old disc file has been opened nulti-access, the FRAVT is searched to
determine if the file has previously been opened. The JITOST and the ORDOR
found in the FMAVT are conpared to the JITOST of the job and the DADDR of the
device or disc file being opened multi-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 i3 created and inserted into
the FRAVT for the file.

Spoolfiles are opened multi-access, therefore, they uill have entries in the

FRAAVT. $STOIN and SSTOLIST also have entries in the FARVT since they too are
opened nulti-access.

Zero Entry Foma

CURRENT TRBLE SIZE 0 FR*CURR’ SIZE

ENTRY SIZE = 6 1 FN’ENTRY’SIZE

NAXINUN TRBLE SIZE 2 FI*NAX’ SIZE

0 3

0 4

0 5
Descriptions:

FM'CURR'SIZE The current size of the FMAVT in words. This value increases
in sncrements of 1200 uords until FI'MAK'SIZE is reached.

FA'NAK’SIZE  The maxinun allouable size in words that the FN*CURR' SIZE can
get. The current value of this is 24000, FM’MAX'SIZE can be
thanged only by changing the code in Initial. The open of the
nulti-access file is failed if this maximun is reached.

FN’ENTRY’SIZE Size in uords of an FRRVT entry, 6 words at present.

File Systen

Iypjcal Entry Format

012345¢6717¢8 910 11 1213 14 15
TP T T B B B B P B B R R

|
|
= 11 6| ol

s 1 FRITT0ST
{ LOGICAL DEVICE | 2 FIYDADDR
T T 3
4 FrPRCEV
PACB VECTOR .

F'OEVICE = FRAVT(0).(2:1)%,  Device bit
FA'GLOBAL = FAAVT(0).(1:1), Global multi-access bit
FN' LDEV = FN'DADDR(0).(0:8)W, Logical device number of file

Descriptions:

Fn*ORDOR The disc address of the file label for disc files. For device
files, the disc address is zero.

FN’DEVICE This bit is 1 for device files and O for disc files.

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

FA*JITOST The DST nunber of the JIT for the job that has the file open.
If this field is nonzero, then only processes in the famly
tree of this particular job can open the file. This field 1s
zero if the file uas open global multi-access.

FN’GLOBRL 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 multi-access file. Used to easily
find the Physical Access Control Block for files opened
nulti-access.
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Systen Global Area (SYSGLOB) Shared (BT OST

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

SHFCBDST = §YS0OBeX76, shared CBT DST no.

MONITOR = SYSDBX77, nonitoring flag uord
NARSSECT s $YSDBX100, nax ¥ spoolfile sectors
NUNSSECT s 8YSDBeX102,  current ¥ spoolfile sectors
EXTSSECT s SYSDBX104, ¥ sectors/spoolfile extent
SPOOLINDEX = SYSDB#X132,  class spool index

CSIOURIT s SYSDBeT135,  CSIOWAIT PLRBEL

CCLOSEPLABL = SYSDB+X140,  CS CCLOSE PLABEL - FPROCTERM
DSCHKPLABL = SYSDB¢X335,  DSCHECK PLABEL

DSOPENPLABL = SYSDB+X336,  DSOPEN PLABEL

DSCLOSEPLABL = S$YSDB+x337,  DSCLOSE PLRBEL
SDSLOEVLABEL = SYS0B+X323,  PLRBEL for SOSLOEV
NANUCPLABL = SYSDB#X340;  MANRGEWRIVECONV PLABEL
GLOBALRFTDST =  SYSGLBEXT+X121 Global RFT DST nunber

$IRs, Locks, and Deadlocky

The file systen uses tuo SIRs: the File SIR, uhich is intended to protect
file label integrity, and the FMAVT SIR, wuhich is to guarantee the integrity
of the FMAVT. Since the file systen locks these resources ind also locks
control blocks, deadlocks can occur if locking is done in the urong ordar.
Not only nust the file systen handle locking correctly, but the entire
ensenble of the file systen, its callers, and its callees nust do 80 also.
These include KSAM, which has a SIR of its oun, SYSOUNP, and STORE, which
lock the File SIR because they tueak bits in file labels. The presently
accepted order is:

Get FNRVT SIR
Lock ACB
Get File SIR
Lock FCB

It nay not be necessary to do all of these things in any particular
procedure. In rodifying a procedure, you should be sure that any of these
lacks uhich you change are consistent not only within your oun code, but also
uith ite callers and callees.

6.23.00
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In sysglobal X76 (RBSOLUTE X1076) there exists the shared Control Block Table
DST nunber. This OST holds a list of shared (BTs. Shared CBTs are used to
keep any and all file systen control blocks that have the potential to be
shared between processes. Rny disc file cpensd shared uill have its FCB kept
in one of these CBTs. Also, all terminal PACBS will be stored in a systen
shared CBT so that an extra data segrent is not uasted. This is possible
because all terminal access is performed NOBUF, which means that the PACB
uill be a mininal PACB and can be placed in these CBTs. Lastly, any file
opened with global file access uill have all its control blocks placed into
these systen CBTs.

The fornat of the systen shared (BT DST is sinilar to 2 Control Block Table.
It has the sane uords of overhead and the data (the list of DSTs) starts in
the next word after the overhead. The systen (BTs are created one at 3 tine
as needed. Usually, thers are only a feu DSTs in the list.

| 0 TABLE SIZE IN WORDS (X200) 0
[ DST NUMBER OF THIS TRBLE 1
| 2 [ 2
| 3 0 3
| 4 0 4
| 1 [ H]
1 6 0 6
[ 0 ?
1 10 1ST. SHARED CBT DST NUMBER ]
1 n 2ND. SHRRED CBT DST NUMBER 9
I 1 . 110
| m 118TH. SHARED CBT DST NURBER 127

6.23.00
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HRPTER 7 _PRO 1

The operating systen maintaing state, control, and accounting information cn
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 below DL). Process
related information uhich nust be accessible uhan the process’ stack is not
present 1n main nenory 1s naintained in the process’ PCB entry. All other
process related information is naintained in the process’ PCBX.

R process is identified in the systen by its PCB entry number, referred to as
its PIN (process identification aunber), or by its PCBPT=(PIN)*(PCB entry
s1ze).

The structure of the PCB table, PCB entry format, PCBX structure, and PCBX
fornat are specified 1n this chapter.

Process Con k_Tal t and Forma
xed Cells Rela B
| #BS(4) PCB relative index of current process’ PCB entry

21003 SYSGLOB relative address of the PCB table base
The bank & address are represented as per the MPEV ERS.
21271 PCB relative address of head of dispatching queue's PCB

entry
21272 PCO relative address of tail of dispatching queue's PCB
entry

Process Tables

258 Entry 0 Format

1 o # OF CONFIGURED ENTRIES

| 1 ENTRY LENGTH (X25)

12 # OF UNRSSIGNED ENTRIES

| 3 TRBLE RELATIVE INDEX TO FIRST
UNRSSIGNED ENTRY

| 4 TRBLE RELATIVE INDEX OF LRST
FREE ENTRY

| § HIGH WATER MARK

| 6 NUNBER OF PRIMARY CONFIGURED
ENTRIES (0)

I 7 HERD OF IMPEDED QUEUE PCB RELATIVE INDEX

~

| 10 TAIL OF INPEDED QUEVE PCB RELATIVE INDEX

| 1 NUMBER OF CURRENTLY IMPEDED PROCESSES

| 12 NUMBER OF MAXINUN IMPEDED PROCESSES
(CURRENT)

| 13 CUMULATIVE NUMBER OF IMPEDED PROCESSES

(CURRENT)

| 1

| 15

| 16

P2

| 22

| a3

0§i0i010iI0CI0I1IO10I1IO
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Process Tables Process Tables
PCY Entry Forma Assigned PCO Entry Fomag
012345678 9101112131415
I o 0 0 | ot Dt e B B e B B e R R Bl
ISIBICIMIPIMITIPIDILIS ITIU IS IR
[ TRBLE RELATIVE INDEX TO NEXT UNASSIGNED |1 IRIFIRISITISIPICIS W iU RIS ITITIT
ENTRY OfR| IT(XI0(PIE] 101 | 14 IE [P |0 |T [RESRBORTINFO
TIRIVIRIX) IFL I | IDIR|V I
. L IRIZIPL ITE T 1 1QiTInix
- - 1 SLL RELATIVE RODRESS OF PROCESS® SEGMENT [SLLPTR
| | LOCALITY LIST
| ] umm {zo ;
’ z‘g EXTRA DATR SEGRENT'S OST DBXDSINFO
Note: Only ucrd 1 and uord 20 are valid for an unassigned PCB entry. ia- - -
3{: st DST ENTRY # FOR PROCESS’ STRCX STKINFO
1
[W IR IR N (8 1T JUJ3IP [N IS IF IT IS 1T N
4 IGILIRIT |0 [C N [R{S JO IR |n T |I [E [UAKEMASK
b b lol 1PIkjuicing P IR In (N
5 FATHER'S PCB INDEX FATHERINFO
6 SON'S PCB INDEX SONINFO
? BROTKER’S PCB INOEX BROTHERINFO
i o IF IS
s IE IR |E
| 10] PSIn jO | 0A (R |CIR UNUSED PIINFO
F ol v
1 I3
D O T Lo e e
L S | [ |
ns ens | PPC 8 PTYPE sx:misx{srrm CY|BK|PROCSTATE
el
12| EVENT FLAGS T luseventruses
' 1 SEGIDENTIFIER OF LAST REFERENCED LASTREFCODESEGO
| 1 | smlwmu ulm SEGRENT LASTREFCODESEGY
DILICID[EITIC IR
1101 | INJO IS
siS) | 1 | ITIRI0 PRIGRITY QUEUEINGINFO
Pl | IEIEIF
ol | || IRIRIT
B R e I e B
6.23.00 6.23.00
7-2 7- 8




Process Tables

fssjgned PCB Entry Form n

16 INDEX WITHIN CSTBLOCK TRBLE (CSTBLK) PBXUORONUN

17 LOGICAL SEGAENT TRANSFORM TRBLE HRPDST
(LSTT) OST ®

20 RDDRESS (PCB RELATIVE) TO PREVIOUS PINPPIN
INPEDED PCB

2 ADDRESS (PCB RELATIVE) T0 NEXT NINPPIN
INPEDED PCB

2 BRERKPOINT TRBLE RELATIVE ENTRY RDDRESS  |BPTLINK

2 RODR (PCB REL) O
IN SCHED QUEUE

EF NEXT PROCESS NQPTR

% ABDR (PCB REL) OF PREV PROCESS PQPTR

IN SCHED QUEUE

PCBOO. (0:1
11
(21
o(3:1 HSIR
(4
(521
(621
(71 PC -
(81
L(9:1) W-
.(10:1) SW -
(112
(1221
(1321
L(14:1
.(15:1

SAR - scheduling attention required
Bounds Flag - Privilege node bounds check
CRIT - process is critical or with SIR

- process has a sir

SIR or uas inpeded

HSPRI - hold sir priority
IPEXP - incore protect expired

pre-enpt capability

)
)
%
) PIOVR - pseudo interrupt happened when process had
)
)
)
)

DSOFT - Delayed soft int processing. R pendin

soft int carnot be processed because of sir
or critical state. PSEUDOINT will be invoked
uhen these condition(s) go auay.

long wait

short wait

)
) TRM - terminal read uait

) USEDQ - used a quantun since transaction began
) HIPRI - don’t alter priority

) STOVA - process aborting due to stack overflow
) RITEK - Request Information Table Bresk

(e.g., nessage auaiting operator response)

PCBOY.(0:16) SLLPTR, SLL relative index to process’ segment
locality list

PCBO2.(0:1)  RDB, set if DB pointing to an sbsolute address
.(2:14) XDS, DST entry number of extra data segnents to which
DB is set; zero if none.

6.23.00
-5

Process Tables

.(15:1)
PCBOS. (0:16)
PCBOS. (0:16)
PCBO7. (0:16)

| PCB10. (0:3)

.(3:1)
.(4:2)

.(6:1)
L(7:1)

| (8:1)

STOVRALL FLAG - stack overflou is already allocated
SC, set if executing systen code
DST entry nunber of process’ stack

N, nourning wait

RG, global RIN wait

RL, local RIN wait

MR, nail wait

810, blocked on 1/0 wait

10, 1/0 wait

UCP, UCOP wait and RIT wait

JNK, junk wait

TIN, tiner (pause) wait

nSG, file systen basic IPC message wait

SON, son uait

FR, father wait

InP, process waiting to be unimpeded

SIR, process waiting for a sar

1IN, process waiting for a time out (set up by
systen to prevent 3 process hang due to 3
possible "lost" event)

NEN, process uaiting for memory

FPIN, father's PCB relative index
SPIN, son’s PCB relative index
BPIN, brother’s P(B relative index

PSIN, pseudo - interrupt mode
1: hard kill
2: soft kill
3: stop
¢ hibermate
escape (Control-Y)
break
7: normal
WSOFT, OK for soft interrupt to uake process
even though it is waiting on another event
OR (origin of activate)
0: other source
1: father
2: son
3: reply done on RIT wait
DERD, set during expiration
FRC, if set, the father is to be activated on process
terminaticn
SERVE, if set, this process is 3 DS SERVER process

6.23.00
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| PCB11.(°:1;

(1 ns,

.(3:2)  PPC,

Process Tables

LIVE, set if process is alive

block mail, valid if FA set

sent to father

received fron father

send to son

received son
process to process communication, set uith

respect to son

0:
1:
2
3

null

son to father
father to scn
blocked

.(5:1)  STOV, abort - stack overflow has cccurred
.(6:3)  PTYPE, process type

7:

user

user, son of main
user, main

user, main, task
systen

systen, UCOP

.(3:1)  SI, sat uhen the Dispatcher (and PSELDOINT)
should be auare of a pending soft interrupt

.(10:1) KK,
J(11:1) 8K,
L(12:1 ST,

hard kill pseudo interrupt
soft kill pseudo interrupt
stop pseudo interrupt
hibernate pseudo interrupt
Control-Y pseudo interrupt
break pseudo interrupt

PCB12.(0:15) EVENTFLAGS, one for each uait class in PCEOA
.(15:1)  US, wake up uaiting suitch set if an auske is
nissing (i.e., the event occurred before the process

has a chance to uait for it)
PC813.(0:32)  LRASTREFSURPSEG, se

t identifier of last

referenced suappable code segnent

6.23.00
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PCB1S

o o o s o
Sounbswn-~o
SLo0554aa
futwlwtuswte ey

.(8:8)
PCB16.(0:16)
PCB17.(0:16)

| PCB20.(0:16)
| PCB21.(0:16)
| PCB22.(0:16)
| PCB24.(0:16)
: PCB2S. (0:16)

(QUEUING INFO)
DISPQ - dispatcher's scheduling queue
L scheduling class
C scheduling class
D scheduling class
E scheduling class
INTER =- process is interactive
CORER - process is core resident
RSOFT, Allow soft interrupt (R value of 1
inplies that user soft interrupts uill be
processed. R zero value inhibits user soft
ints (they are queued). This bit is managed
by FINTSTRTE and FINTEXIT intrinsics.)
Process’ scheduling priority

PBX, CSTX block nap index of process’ progran

MAPDST, DST entry number of the CST mapping
table

PINPPIN, PCB relative index of previous impeded PIN
NIRPPIN, PCB relative index of next inpeded PIN
BPTLINK, breakpoint table relative entry address
NQPTR, PCB relative index of next proc in disp gqueve

PQPTR,PCB relative index of prev proc in disp queue
queue (= -1 if process is not alive)

6.23.00
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Process Tables

P n k_Extensj PCBX) St nd Forma PX Forma'
[ N % Extensjon (PCBX r The PXGLOD portion of the pcbx is for job information, and contains the sane
\ job related infornation for all processes belonging to the sane job.
a-=-> DL-2 = SEG. REL DL VALUE \ -~
| 2345678 9101112131415
DB-a2 = SEG> REL DB VALUE | B e o Bt B o ol Ko K Gl el Bl Bl B B
[} EXPAND TO DISPLACEMENT FROM PCBX TO OL 10
> PXGLOB
II 1 EXPAND TO DISPLRCEMENT FRON PCBX TO DB 1
/ 2 USER RTTRIBUTES (See JIT's UCAP word) 2
b---> c-b = PXFIXED LENGTH \
\I 3] JnAT INDEX 3
{ 4 JPCNT INDEX 4
PXFIXED EXPANSION RRER > PXFINED 5 JCUT INDEX H
BIT nRP | Lot e Rt bl Bl bt | |
(4 words) = 6 sal l} 1 } Dl xgm! ! STRCK DUNP FLAGS|6
= 7 U1 NATIVE LANGURGE |7
- PXFIXED EXPANSION - I 10 ACTUAL JOB INPUT LDEV ]
/I ;gg 1" RCTUAL JOS OUTPUT LDEV 9
c===> d-c = PXFILE LENGTH \\ 12 JOT DST INDEX 10
= 1 JIT DST INDEX "
|
> PXFILE
PXFILE | R = restart bit Stack Dunmp Flags
- EXPANSION/CONTRRCTION = | 1 = job in/list interactive 8it 10 = Armed
| D = job in/list duplicative B1t 11 = Suppress traceback
/ TY = job type Bit 12 = Suppress ASCII
/ 0 = undefined Bit13=0-63t0 $
d-==> COUNT OF SECTORS ALLOCRTED 1 s i Bit 14 = QINIT to $§
FOR PXFINED EXPANSION 2 Bit 15 = OL to QINIT
3
OL-c . H
SB = stun bat ; used for stack underflou sirulation for ICF44 or ICFSS.
oL-b GR = Global Rllow bit
OL-a v
OL-->
0B-->
6.23.00
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Process Tables Process Tables
PXFINED Avsjannen PAFIXED Resignments (Cont.)
The PXFIXED portion of the PCBX contains specific informaticn and control
information. a3 CODE TRRP PLABEL 19
u DATA COMN TERNINATION TRAP PLABEL 20
4 567 8 9101112131415
Ll S R el G P b R et Bl B B B B B B [ INAGE TRAP PLRBEL 21
C-B PXFIXED SIZE 0
2 RESERVED 2
1 RELATIVE $($-DB) 1
F CURRENT MAX STRCK SIZE a
2 RELATIVE 2(2-DB) H (LRRGEST VALUE EVER FOR Z-DL)
3 DB to MORGUE's Q-4 3 2 PROCESS ELAPSED CPU TIRE %
4 INITIAL RELATIVE OL (08-OL) 4 LN MDST existed )l (nSEC) 25
LP LORDPROCed
H GENERAL RESOURCE CAPRBILITY R NAXINUM DATA SEG SIZE USEO(IN SECTORS) 26
(FRON PROG-FILE) )-Arith,
O o o e e Do e B o B P B B B -Library N TOTAL VIRTURL STORRGE USED(IN SECTORS) t14
sIATiLTiSTICYICTE | | | (Uit {c |G |R WP -Systen
RO R U U NP PR Y Y R Y R P B B B -Ctri-¥ k] CURRENT EXTRA DATA SEGMENT SPACE 28
7 LINK T0 XDS ENT'S IN EXP area | XDS CNT -Code
==l=<i U User UDC exist 35 NAXINUR EXTRA GATA SEGMENT SPACE 3
10] P} §| EXTRA DATR SEGNENT DST INOEX 8 L Loggil |
==|--1 C Share Clock 36 NODE | STOV COUNT k
1] P| | EXTRA DATA SEGNENT DST INDEX 9 G Global RIN acquired BOUNDS FLRGS |
aeee] R Rcct UDC exist |
12| P| Si EXTRA DATR SEGNENT DST INDEX 10 0:1 RESERVED FOR k1 PROCESS EXECUTION TINE REMRINDER 31
-1 -1 CST EXPRNSION (IN RSEC)
12| Pl S| EXTRA DATA SEGMENT DST INDEX 11 | 121 = 1 IF RBORT
[ b ot - IN PROGRESS L SET 70-1 WHEN IN BRERK NODE * R
| 14 x| R| RBORT ¥ |RW|  INITIAL CST INDEX [12 < 7:1 = 0 IF HAVE
| l==1=-l -- R/U ACCESS L] CONTINUE FLAG (:CCNTINUE CONRRND) as kx]
[RH MRXINUR STACK SIZE (MAXDATA LINIT) 13 10 PROG FILE
= 1 OTHERWI 42 ACTUAL SIZE OF VIRTURL SPRCE K}
| 16 ARITHNETIC TRAP ENABLE MASK 14 8:8 = E'S‘L:"?I'SEG ALLOCRTED TO STRCK
: 17 ARITHRETIC TRAP PLABEL 15 E’FE%ED (1] 9 ERROR LEVEL k1
|2 LIBRARY TRRP PLRBEL 16 \ CRERTION “ INTRINSIC ERRCRS 3
2 SrSTER TRAP PLRBEL 17 [ INTRINSIC EREORS 7 e
% CONTROL Y PLRBEL 18 46 INTRINSIC ERRORS 38 H’)
LY INTRINSIC ERRORS 29 ’
NGTE: The General Resource Capability UWord (XS) in the PXFIXED 50 INTRINSIC ERRORS 140
area is used by KP Business Basic. Please inforn them seeees |
when naking any changes to it or to its’ location. S INTRINSIC ERRORS %4'.

6.23.00
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Process Tables
XED Rssjgnnent n’

| 01234557391011121311415
|

Process Tables

PXFIXED Assignnents (Cont. )

111111
012345678901 2134F5

e o St e e ot P et Sl el el B T i o B P P O o L B B R Bt B b
82 TSLR, VIRTURL TINE SINCE LAST 42 72 59
RESCHEQULED
% PCLASSNASK 60
53 1578, VIRTUAL TINE SINCE TRANSRCTION 43
BEGAN 5 PROCQUESTOPWORD 61
54 TSSUAPIN, VIRTUAL TINE SINCE SURPIN 4 76 62
PROCSTOPTINE
55 TSLA, VIRTURL TINE SINCE LAST RBSENCE 45 ” 63
56 TSLD, VIRTUAL TIRE SINCE LAST 46 100 PC CENTRAL TERRINATION DST A
DEALLOCATION 1 | seeses
| 101 IFNUR | ERROR ON CNT | V/E |65
§? QCNT, # TINES TRANSRCTION EXCEEOED a7 | ] I
THE AST | 102 €6
| D O e Bl | - PROC PREEMPT TIME
] 6l (01 101 RESERVED FOR FUTURE SOFT 48 | 103 67
| ey iast INT USE
| vl I | 104 68
| Rl Bl B B PXFIXED EXPANSION BITHAP
61 TRLX INDEX FOR KERNEL TIREOUT PROCEDURE |43 |12 79
| - JoB TYPE:
| 62]TY| JOB/SESSION NUMBER 50 1 = SESSION
| -1 2= J08 NOTES: P = 1 1f opened by priv user
63 RESOURCE COUNT 51 S = 1 if data segnent is sharable
64| PROCESS ELAPSED CPU TINE (MSEC) SINCE LAST 52 PCLASSMASK = Bit mask of classes this process has enabled
PROCQUESTOPUORD. (0:4) = PROCESS PRIORITY: 7 = L queue
65| CHGROUP COMMRND. USED 8Y CI'S ONLY. 53 6 = C queve
2 = D queue
€6 RESERVED FOR FUTURE USE 4 1 s E queue
.(4:12) = RERSON STOPPED: 1 = stop seg fault
67 RESERVED FOR FUTURE USE S5 2 = stop dasc wait
R Bt Bt Bt | 3 = blocked I/0, non-terminal
0| eyl |SIi §6 4 = terninal read
PR iy P e § = stop inpede
n TINECUT TRLX s7 6 = stop active
PROCSTOPTINE = DBL word timestasp of uhen process stopped for
n 58 reason given an PROCQUESTOPUCRD
oCY A delayed Control-Y is pending (this bit
is checked by ININ on bounds violatica to
determine 2f it got: 1) true bounds violation
or 2) an induced bounds violation that
indicated that the Control-Y trap procedure
nay nou be entered).
6.23.00 6.23.00
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Process Tables Process Tables
0sI State of the “USOFT* PCB bit when centrol-y PXFIXED Expansjon Bitnap

trap uas entered. WUSOFT = 1 allous user soft
interrupts against the process. It is set to
zero uhen the control-y handler is entered.
It is set to its prior state uhen the user
calls RESETCONTROL.

& Set to command record length when command pending
(i.e., conmand entered during bresk or encountered
during flushing).

A% CONTINUE FLRG Values
0 = No CONTINUE in effect
1 = CONTINUE just encountered
2 = CONTINUE in effect for this conmand

CY FLRG

PCBKFINED(S6).(1:1) = Set by PSEUDOINT uhen there is a pending
control-y which cannot be processed because
of systen code or privileged code. ININ
checks thas bit on bounds violation or
trace trap.

SI FLRG

PCONFINED(56).(3:1) = Specifies the state of the user interrupt
flag uhen the current control-y was processed.

PRIV NMODE BOUNDS FLAGS:
BITS 0-1 = 0 if 0B, Q and S bounds checking is disabled
= 1 if DB bounds checking is disabled with Q and S bounds
checking enabled
® 2 if DB bounds checking is enabled uith Q and S bounds
checking disabled
= 3 if 0B, G and S bounds checking enabled

IFNUN: File nunber fron intrinsic TRACE
ERROR ON CNT: Nunber tine though error on
V = V/Plus transaction trace (1=0N; O=OFF)
E = Tracing Enable (1sEnable; OsDisable)

6.23.00
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The PXFINED bitmap and expansion area is for use in accounting of extrs
data segnents acquired by the process.

i st ion of PCBX (PXF.

The PXFILE area is a subsection of the PCBX. It is a conti , expandsble
and contractible block of storage that is managed by the file systen
prinarily for its oun use. Other subsystens, namely (S and S, also nake
use of the PXFILE section. In doing so they must confom to the
conventions of the file systen.

The overall structure of the PXFILE area is:

OVERKERD (FIXED)

CONTROL BLOCK (VARIRALE)
TRBLE

RVAILRGLE (VRRIRBLE)
RCTIVE FILE (VARIRBLE)
TROLE
oL-§
6.23.00
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Process Tables
Querhead

The part labeled Overhead contains maticn that pertains to the e section. It
inforis addressed via the pointer at OL-3.

entir
1111 11
012345
BRCT T T T Py o e e/ Bt e By B B B I
of ' PAFILE SIZE IN UORDS 0 PNFSIZE
3| LAST DUPEN ERROR @ |  LAST COPEN ERROR O |1
-
2N | ' 2
3| LAST DS AFT 3
4] SUNE BT MNBER 4
S| LAST KOPEN ERROR W |  LAST FOPEN ERROR ® IS
6 AFT SIZE IN WORDS 6 PXAFISIZE
7 ?
€S TRACE FILE INFO (PKCTRINFO)
10 s
191 LAST RESPONDING NO-WAIT 1/0 RFT ENTRY @ |9 PXFLEFTOFF

12|  1ST USER (NOBUF) CONTROL BLOCK TRBLE DST & |10 PXFCBT1

13|  2ND USER (NOBUF) CONTROL BLOCK TRBLE DST # |11 (PXFCBT2)
14|  3RD USER (NOBUF) CONTROL BLOCK TRBLE DST @ |12 (PXFCBT3)
15|  4TH USER (NOBUF) CONTROL BLOCK TRBLE DST W |13 (PXFCBT4)
16]  STH USER (NOBUF) CONTROL BLOCK TRBLE OST ® |14 (PXFCBTS)
17|  6TH USER (NDOBUF) CONTROL BLOCK TRBLE OST # [15 (PXFCBT6)
20|  7TH USER (NOBUF) CONTROL BLOCK TRBLE DST # |16 (PXFCBT?)
21|  8TH USER (NGSUF) CONTROL BLOCK TRBLE OST ® |17 (PKFCBT8)

Partial uord field identifiers are:

PXFDOPEN ® PXFILE(1).(0:8)%, last DOPEN error code
PXFCOPEN = PXFILE(1).(8:8)%, last COPEN error code
PXFNOCB = PXFILE(2).(0:1)%, no CBs in PXFILE CBT?
PXFKOPEN = PAFILE(S).(0:8)%, last KOPEN error code
PXFFOPEN = PXFILE(S).(8:8)8, last FOPEN error code

Process Tables

Discussion:

PXFRFTSIZE This is the size (in uords) of the Rctive File Table (RFT).
The size is in uords to simplify calculating the size of
the available block.

PXFCBT1-8 These are the OST nunbers of the user (NOBUF) control block
tables. R OST nunber of O indicates that no data segnent
is allocated.

PXFCOPEN This contains the last COPEN error nunber. Not used by the
file systen.

PXFCTRINFO This contains information pertinent to the CS trace file.
Not used by the file systen.

PXFDOPEN This contains the last DOPEN error nunber. Not used by the
file systen.

PXFOSINFO Reserved for DS. Not used by the file systen.

PXFFOPEN This contains the last FOPEN error nunber. If it is zero
then the last FOPEN successfully conpleted; otheruise the
last FOPEN uas unsuccessful and the number is the file
systen error nunder.

PXFKOPEN This contains the last KOPEN error nunber. KSAM is partly
enbedded 1n the file systen, and an FOPEN failure on a KSAR
file can be caused by a failure to open either the key file
or the data file. This error nunber 1s used in conjunctiocn
uith PXFFOPEN to deternine uhich file caused the KSRN open
failure. This error nunber is not used by the file systen.

PXFLEFTOFF This is the RFT entry nunber of the last file/line that
conpleted a nouait 1/0; if zero then no nowait I/0 has been
conpleted. This cell is naintained solely by and for the
I0UAIT intrinsic.

PXFNOCB This bit signifies that control blocks are not to be
created in the PKFILE control block table. This bit is set
by the NOCB paraneter to the CRERTE intrinsic or the :RUN
conmand. This feature pernits the user to have as nuch
stack space as possible; otheruise the file systen uill
take several hundred words of stack for the PXFILE control
block table.

PXFSIZE This is the size (in uords) of the complete PXFILE area.
It is the sun of the overhead block, the control block
table, the active file table and the available block.

6.23.00 6.23.00
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i) PXF PCBX For Resident n P ack

Rddressing uithin a PXFILE control block table is someuhat more complicated
than addressing an extra data segnent CBT since the table does not begin at
0B40. As a result all pointers uithin the table are table relative; the
starting address of the table nust be added to & pointer to generate 3 final
0B-relative address. This addressing convention is consistently applied to
all control block tables.

ihen the control block table is expanded, spice is taken from the RVAILABLE
area. If no space is available then the PXFILE area ie expanded and the
acquired space is sdded to the AVAILRBLE area.

Bvailable Block
The part labeled Available is used to provide space when the Control Block
Table or the Rctive File Table is expanded. These tuo tables grou tosards

sach other, and when nore space is nesded it is simply taken from the
Rvailable Block.

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

Currently the PXFILE area is only expanded; it is never contracted. For nore
information refer to Chapter 6, "File Systen”, and see the Rctive File Table.

6.23.00
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§ 678 9101 12[13"15

B L e o Gl el el Bt ot B B B B B IR
DISP FROM PCBX TO OL
1 ISP FROM PCBX TO 08 1
2 USER RTTRIBUTES (RLUAYS -1) H
3 0 3
> PXGLOB
4 0 .
5 0 H
[==1--1
6 o |01l 0 6
I==1--1
? 0 ?
10 RACTUAL JOB INPUT LDEV ]
1" RCTUAL JOB OUTPUT LDEV ]
12 0 10
13 0 u/
12 PXFIXED SIZE (c-b) 10\
13 RELATIVE S (S-08) "
14 RELATIVE Z (2-08) 12
15 INITIAL Q (Q-0B) 13
16 RELRTIVE DL (08-0L) 14 > PXFINED
17 GENERAL RZSOURCE CAPRBILITY (-1) 15
2 PESERVED 16
2 0 17
22 tl-c 18
22 oL-b 19
26 OL-a 20
/

w0TES: 1. There as no PXFILE ares.
2. The ™FIYEL ares ir -uch snaller than 3 normal PCEX

6.23.00
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Process Tables

Process To Proc nnunjcation Tab

This table is used as the conmunicaticn link by which father and son
processes communicate uith one another via the nailbox schene. This table
contains tuo words per entry and 1s indexed by PCB (entry index O is
neaningless). Each tuo uord entry of index N essentially relates uhere, 23
well as hou much, nail may be found for a process N uith respect to

Process Tables

ubsysten Reservi ]

REMRINING DL RRER

connunications betueen N and his father process. t
08-12 RESERVED FOR SORT / MERGE 08-10
try F
ey Tormd 08-11]  RESERVED FOR TRACE, TODLBOX, 08-9
PRI | AND BUSINESS BARSIC
uord 0 HORD COUNT |
emeemeeeemeenceneean-n. _—- 08-10 EXTERNAL PLRBEL OF QUTER BLOCK 08-3
uord 1 MAIL WORD OR DSTH |
|oemeocencenancacancccans 08-7 RESERVED FOR TRACE AND SYMBOLIC DEBUG 08-7
Where word O = the # of mail uords to 08-6 0B RADDRESS OF STLY 08-6
be transferred.
word 1 = the only uord of nail 08-5 RESERVED FOR COBOL 08-5
itself if word 0 = 1
otheruise 084 RESERVED FOR COBOL 084
it contains the DSTH of
the extra data segment 08-3 RESERVED FOR COBOL 08-3
where “uord count" words
of nail exist. be-2 RESERVED FOR FORMATTER AND PRSCAL 08-2
08-1 08 RDDRESS OF FLUT 08-1
NOTE: Rssune process S is the son of process F. Then the process to process
connunication table index uhich will be used for mailbox conmunication
betueen son § and father F will be that of the son (i.e., §).
. DB RRER .
| |
1 |
6.23.00 6.23.00
-2 -2
Process Tables Job Tatles
FORTRAN Logi nit Ta FLYT HAPT I8
The segnenter is responsible for the preparation and initialization of a ob rvieu

FORTRAN logical unit table. This is done uhen a progran is prepared if that
progran containg at least one progras unit that references a logical unit.
The location of the FLUT 1s in the secondary 0B area and the address of this
lecation is contained in DB-1.

The FLUT is fornatted as per the follouing example:

fremsme|
pg-1] X |
femeeeei
DBex| 3 | O
410
slo
710
1010
255
e
[ Il \

| |

18t BYTE 2nd BYTE

List of the logical unit nunbers The NPE file nunber (as returned

referred to in this FURTRAN- by FOPEN) used 1n accessing the

produced progran. file. Zero if file not cpen.

(255 terninates). Filled in by formatter as eich
la?inl unit is initially
referenced.

6.23.00
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Job Master Table (JNAT): One entry per job/session. Contains information
needed to get the job/session runming. Entry is created at the introduction
of job/session.

Job Information Table (JIT): One DST per job/sessicn. Contains information
needed by the job/session as it is executing.

Process Job Cross Reference Table (PIXREF): One DST per systen. Used to
deternine the job/sessicn main process (Command Interpreter) for any process
on the systen.

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

Job Directory Table (30T): One DST per job/session. Contains the follouing
sub-tables used by dants of job/! i NMust obtaan JIR (by using
JPCNT index) before accessing JOT. Sub-tables:

1. Data Segnent Directory - Directory of sharable DSTs used by job/session
2. Tenmporary File Directory

3. File Equaticn Table

4, Line Equation Table

§. Job Control Uord Table

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

UCOP Request Gueue: R gueue of Process Identification Numbers that are
terninating.

6.23.00
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Job Tables

Job Tables

nae

Nagter AT Ragter T nAY % n
SIR = 15 = X17 . .
DST = 25 = 231 17 UORKRRER 15 SFENCE is session fence
ENT?Y 0 (23 WORDS) 0
20
| - = (ENTRY 0)
01 2|3 4 S|6'7|8|91|0|1|2'3Ills v 45 37 v : ﬁ
0 NAXSIZE | CURSIZE 0  nax JART size (words/128) 46 kL] ~ :
| currant JART size (words/128) |
1 VHOUNT | ENTRY 1 :VROUNT state saved for | (ENTRY 1)
| INFO | SIZE UARNSTARTs; JAAT entry |
| | size (246) - -
[ ENTRY POINTER 2 0B pointer to first entry (X46) |
3] WAITING QUEUE KERD POINTER |3  0B8-relative pointer to entry | (ENTRY 1)
at the head of the WRITing list. |
4| URITING QUEUE TRIL POINTER |4 0B-relative pointer to entry 13 % v
| at the il of the WRITing list. ===
s| 1| SCOUNTER §  Next assignable session W, Ty=s) ~
-} Uords 687 are a double for |
6 NOT USED 6 MPE X/L compatibility. Only | | (LRST ENTRY)
| the LSW is used in MPE V/E. -
7 TVI JCOUNTER 7 Next assignable batch #, T¥s2 '| I |
10 NOT USED L) | | v
B Dl B B e Bl D L=1, logoff in progress | | band
11| LISECISIII |SFENCE |JOBFNCE|S  $/Js1: S/J % dup check armed
cjeeefe]o|eemesfenmmennfonanc=s|  SEC=0,high;*3, lou JOBSECURITY
12 sunIt 10 maxinun nunber sessions \ CE SCHEDULING QUEUE
X
13 SNun 11 current nunber sessicns | R € URITING SESSIONS
|RC FIFD uithin HIPRI/INPUT priority
14 JUINIT 12 naxinun # batch jobs i 3 IIJ ERRIF)RFJI!BS
N
15 pLUL] 13 current # batch jobs BB UAITING JOBS
. /LN FIFO uithin HIPRI/INPUT priority
i 16 JNRT SCHEDHERD 14 DB pointer to head of Y6
| scheduled job queue
6.23.00 6.23.00
8- 2 8- 23
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Job Tables Job Tables
Job_Naster Tal MRT) Entry fagter T MAT) En
1171111
0123456789012345 | 3 JNAT CREATGR PIN 30 Used uith the progranmatic
=1=f=1=l=1=1=1-1=1-1-1-1-1-1=]- creation of sessions/scheduled
0 STATE [DII|G|RIUIC| INPRT |0 state -1-| g 8.
Rt i o bod B |=l=f-eeeme- 0 = free entry AIPIuIN N = Progrannatic logon
1] TY]  JOB/SESSION NURBER |1 1 = introduced, in <fe||emmeemenameamaamccaccocae W = UAITTILLON
- STRRTOEVICE © DATE OF LAST CHGROUP 32 N = NOURIT
| 2 NOT USED 2 = gcheduled in scheduled
job queue “ TIRE GF LAST CHGROUP n
3 3 240 = witing, job in
4 USER NANE 4 scheduling queue L1 M
] § 160 = initial, UCOP
6 6 has created JSNP Lx] RESERVED kL
2 = executing, JSHP
7 7 firished initial. “ UNUSED 36
10 RCCOUNT NRNE 8 3 = terninating.
1" 9 4 = guspended. 45 UNUSED k14
12 10 D = duplicative =l=l=l=l=1=1=l=l=1=1=1=]=|=1-1-
I = interactive 01234567890122345
13 " G = group passuord 111111
14 J0B NANE 12 (QUIET node, if state = 2) FT = funny teminal
15 13 R = account passuord R = RESTART 00 - regular term.
16 14 U = user passuord N = SEQUENCED 01 - regular term.,
0 = passuord validated $ = ORIGJIN is spooled. special logen
17 15 (STRRTDEVICE) 10 - RPL temn.
20 GROUP LOGON NRRE 16 1 = nust validate passuord 11 - RPL tem.
2 17 (INTVISNP)
2 18 R = reserved
C = JLIST is device
A JIN DEVICE 19 class index
1] JLIST DEVICE 20
& JULIAN CATE (CALENDRAR) 2
ty = 1 - session
26 TINE (CLOCK) 2?2 2 - job
| (44 | a
= 2 LANGURGE | XPRI 24
i NAIN FIN 5
R 1 IEPU ll.lﬂn 26 0 = default, -1 = no limt
33|S|RINIFT [OUTPRT | NURCOPicS |27  ORIGJIN/ORIGILIST is
=l=l-1---{ used as a scheduling )
k] ORIGIIN 28 link by UCOP uhen rtates
240 or X70. (3 -clavive ptr.
| 3§ ORIGILIST 29  Llist entry in lList contairs
| zero (0).
6.23.00 6.23.00
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Job Tables

Jgb States

JOB STRTES - JRAT ENTRY WORD 0.(0:6)
SHOWJOB - Displays job states by scanning JART DST (231)
LOGON uses all states except "SUSPEND"

STRTE | STRTE | PROCESS | SEGMENT PROCEDURE(S)
NO. NARE
1 INTRO DEVREC | NURSERY STRRTDEVICE - PUTINAT
Jsnp - ALLOCENTRY IN SEGHENT
SPOOLER ALLOCUTIL
0 SCHED ucep | JOBSCHED CXSTSTRERN
SCHEDULEDSCHED
130 NAIT DEV:EC NURSERY | STRRTDEVICE - SCHEDULEJOB
s
SPOOLING| SPOOLSTUFFIN ->SCHEDULEJOB
SPOOLER |/
160 INIT- ucop ucop LAUNCHJOB
IALIZAT-
108
2 EXEC sne NURSERY INITISHP
3 TERAIN- | JSMP RORGUE TERNINATE - EXPIRE -
ATING CLERNUPJOB
0 FREE Jsnp NORGUE TERNINRTE - EXPIRE -
ENTRY CLERNUPJOB - DERLLOCENTRY
IN RLLOCUTIL
] susp Jsne OPLON CXBRERKJOB

For states INTRO and URIT,

DEVREC = logon command originated on teminal or
other unspooled device.

SPOOLER = logen connand originated on spooled device.

JSNP = logon command is the result of the executicn of
a :STRERN command. (This also includes USER
processes which have done progrannatic :STRERMs.)

6.23.00
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Job Tables
Pro b Cross Ref Table (PIXREF
DST = X62
TRBLESIZE = # PCB entries ¢ 1
2 3456 7 8 9101112131415
R R L et Bt Bt el et Bl B Bl B Rd B Bl g
NUMBER OF ENTRIES
J/S NURMBER OF PIN 1

1

Zl J/S NUMBER 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 PROCREATE and modified by NORGUE.

The )job/session nunber is in the format:

01234567 8 9101112131415
|

00 = Unused/undefined
‘ 01 = Session

10 = Job
11 = Unused/undefined
Bit 2-15 = Job/Session Number

ﬂ_conplmly zero entry is either fron a systen process or 3 currently unused
pin.

6.23.00
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Job_Process Count Table %PCNT]
1 Bat Entry / Running Jo
HENORY RESIDENT
SYSGLOB BASE = DB+13(X15)
0sT

= 24 (130)
| SIR = 13 (X15)

1111
0123456789012345
“tef=l=l=l=l =1 1=|=]=1=)-1-]=]-

0 TOTAL CONFIGURED NURBER OF
J0BS AND SESSIONS

1 TOTAL NUMBER OF FREE
ENTRIES

2| BIT MAP RELATIVE INDEX OF
UORD CONTRINING NEXT

FREE ENTRY
3 UNUSED
4q free entry s 1
allccated entry s 0
BIT MRP
I NAXINUR 64 UORDS LONG ]

R JPCNT entry nust be allocated before the main process can be procreated.
The JPCNT Index 1s located in word 4, PXGLOBAL area, of the stack of a job or
session. One JPCNT Index 1s allocated per job or session.

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

NCTE: This table is conpletely bit oriented uith each entry consisting of
one bit. Entries are taken from available pool on a "first found"
basis. R "1" found in the bit map indicates a free entry. R zero (0)
found in the bit nap indicates an allocated entry. Word 2 of this
tatle 1s the index of the word in the Bit Map uhere the next free
entry resides. Rt system start up, this uord is set to zero (0). The
g1t -'-ap)un be thought of as ranging fron 0-63 (64 total words - 1024
entries).

6.23.00
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Job Tables

Cutoff Tab Cut
1 Entry / CPU-1imited Job
NERQRY RESIDENT
SYSGLOB BASE = DB+11(X13)
057236 (Z44);SIR=14 (216)
SYSGLOB + 2117 = default
CPU tine limt for jobs

23456789 101112131415

R R Rt o et el b Bt B B Bt Bl o B B E IR
# OF REAL ENTRIES =
ENTRY SIZE (3) 1|
| HERDER
[===- FREE HERD 2 ; sumzs
H
- POINTER TO LAST ENTRY (0) 3 I
UNUSED 4 =
UNUSED s |
/
- = 1¥PICAL ENTRY
JeuTCPuL > TIRE LINIT
= (SECONDS)
Jeutcpuc > TINE COUNT
/  (nSEC)
\
\-|-> POINTER TQ NEXT FREE ENTRY |
(END OF LIST = 0) |
I
i FREE ENTRY
|
/
-> LAST ENTRY

6.23.00
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Job Tables

Job Informatjon Table (JIT)
JIT OST 18 word 11 (base 10) 1n PXGLOB

1111114
012345678901234F6

Job Tables

b_Jnformatjon Tab. 1) (Cont.

111111
0123456789012345

<l=l-1=1-l=f=1=1=1=1=1=1=1=1-1= B I I O B R S R R Y R R R
0 JIT OST 0 ko 8
| 35 JITUN 29
1 6 : NOT USED 1 36 USER NRRE go
¥ )]
| 2 POINTER TO JOB INFO (X7)* |2 * May be X10 for Systen Processes
| ® POINTER TO JITRIP  (265) |32
I 3 POINTER TO ACCT INFO (X60) 13 -1-
| 41|P{n| POINTER TO JITGIP (X67) |33 P - Group’s hone volune is
I 4 POINTER YO RESERVED (273) |4 =I=i a private volune
AREA 42 LATTR 34 N - Pravate volune mounted
43 LOCAL RTTRIBUTES 3B (1.e., group bound to hone
H ASSOCIRTION TRBLE INDEX H | volune set), JITGIP = X71
|- 4 PRSSF 36
6 IFI6  F - Job/Session-uide 45 PASSED FILE POINTER |37
e e S e b FPNAP option flag
71Ty | JOB NUMBER ? (JISFPNAP) 46 UCRP 38
=== 4 USER CRPABILITY * 39
10 8 TY -1 = Session
7l 2= Job 50 RESERVED FOR 0S'II 40
1"
e 51 JITCPUCCHGROUP 41
12 JITNRXP  |EOF| 10  JITRAXP - MAXJOBPRI capability 52|CPU ns used since last CHGROUP |42
I===1 JITAPN - Job maan PIN.
| 13 JITNPN 11 JITEQOF - used by FCLOSE to tell s3 LOCAL RIN POINTER 43
| CI that a $STDIN/X file uas
] 1 DS ORTASEG 12 closed u/out mcnuntlrin: an 54 44
| €OF. (8:1)=8STDIN, (9:1)s8STDINX 55 JITIN 45
15 JITRSEC 13 JITRSEC = Rccount Security g; J08 NRAE :g
16 JITGSEC (2 WORDS) 14 “t=l=l=l=l=l=1=1=1=l=1=1=]=]<]=
GROUP SECURITY 0123‘557!90:2345
111111
0 JITHRAN (4 WORDS) 16
RCCOUNT NARE
24 JITHGN (4 UORDS) 20
HONE GROUP
Y JITLGN (4 WORDS) 2
LOGON GROUP
=l=l=l=1=l=1=1=1=1=}<l=1=1=]=]=
0123456789012345
111111
6.23.00 6.23.00
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Job Tables Job Tables
nf! Tab. ont. Allou Magk Format
111111 %% The Allou mask for MPE V is expanded to six uords. There is a mask in

012345678901234565

=l=t=t=l=t=1=1=l=1=1=1=1-1=1-|~
60 3 |48  Rccounting Information
61 JITCREC - ® OF CRERTIONS |<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>