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[cauTion]]

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

NOTICE

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

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

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

Copyright (c) 1984 by HEWLETT-PACKARD Company
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PREFACE

This manual describes the internal table organization of the MPE V operating system,
release G.00.00. The Tables Manual is an informational reference for the technically
sophisticated user with Privilege Mode capability. We strongly discourage modifying the
table structure 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.

The table structure of MPE V is significantly expanded from MPE IV. The operating sys-
tem reflected in the table structure is the Fundamental Operating Software (FOS) version
of MPE V. Your table structure may look different depending on the applications and uses
of your system.

The information is presented in several different formats. This reflects the combined
knowledge of several divisions and groups within Hewlett-Packard. Instead of taking the
time to consolidate all the various formats, we chose to release the information quickly.

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

Xix/xx




CHRPTER 1_ MEMORY LAYOUT

Fixed Lou Meno Series 44/48/64/68

b4 DE

0| CSTB (BASE OF ST TRBLE)** 10

1] XCSTB (POINTER TO CURRENT EXECUTING Al
PROGRAN BLOCK)

2] DSTB (BASE OF DST TRBLE)** 12
3 0 13
4] CPCB (CURRENT PCB INDEX )x* 14 >PCB REL
5| QI (INITIAL G FOR ICS)** 1s
6/ ZI (INITIAL Z FOR ICS)** 16
71 SYSTEM INTERRUPT WASK WORD** 17
10| DRTBANK (BANK OF ORT TABLE) 18
141 DRTADDR (BRSE OF DRT TABLE) I8
12| DBBANK (FOR INITIAL'S STACK) * J10
13| DB (FOR INITIAL’S STACK)  * 111
14] 112
15} [13
18 |18
17 115
20 116
21 LR (INTERRUPT INTERVAL)+ 17
22| TENPLR (TEMP STORAGE OF LIMIT REG)+ |18

23] LR (SYSTEM CLOCK LIMIT REGISTER) ** 119
BT 120

6.00.00
1-1

Fixed Lou Menory (Series 44/48/64/68) (Cont.

25| TR (TIME SINCE LAST SOFT TINMER INTERRUPT)** (21

26 SCST {SYSTEM CLOCK STRTUS)** 122
271 SCLC (SYSTEM CLOCK LAST COURT)** 123
30-374 24-31

NOTE: Rll pointers are absolute addresses.

LEGEND: ** Heeded by Firmuare andfor by System, aluays
* MNeeded during INITIAL
+ MNeeded by MPE, set up by INITIRL or PROGENITOR.

6.00.00
1-2

Systen Global Area

111111
OCTAL 1 2 3 4 56 7 8 3%301234°5
0 SYSGLOB
1 CST BRSE
2 DST BASE
3 PCB BASE
4 SWAPTAB BASE
5 100 BASE
6 SBUF BRSE
7 ICs a1
10 LPDT BASE
1 SHON BASE
12 TRL BASE
13 JEUT BASE
14 SIR BASE
15 JPCNT BASE
16 TBUF BRSE
17 DISC REQUEST BRSE
20
" FIRST FREE MEMORY ADDRESS
22
TINE OF LAST CYCLE
23
24 RESERVED
25 Break Point Flag

G.00.00

1-3

Nenory Layout

NANE

cst
DST
PCB
SLL
100
BUF
Ics
LPOT
SHON
TRL
SIR
SDCTAB
JPCHT
BUF
DRQ

BPTF

Henory Layout

Systen Global Area {Clont.)

26 VDSHTAB BASE

27 STATIC FENCE

kY CURREHT CST BLOCK INDEX

31 MEASIO BASE

32 DISPLACENENT TO CODE =@CST(0)-@DST(0)

33| DISPLACEMENT TO SHARRBLE = @CST(LAST)-€DST(0)
H Snon Index

35 ABS ADDRESS (SYSDIT(8))

36 Reserved

37| ABS ADR OF PMBC TRBLE FOR LST/STT CHECKING

40| RESERVED FOR INITIAL (VDSENTRY)

41| RESERVED FOR INITIAL (VDSMAP)

42 SRTTAB BASE
43 SPECQ HERD
44 Hunber of Available Regions
45| # PRGES IN (RRGEST CURRENTLY RVAILABLE REGION
45| TAKE OVERLRY CRNDIDATE INFORMATION
47 NUMBER OF MEMORY BANKS CONFIGURED -1
50 SCHEDULER TO RWAKE MESSAGE
51 - POINTER TO CSTBLK TRBLE
52 AUAKE TO SCHEDULER HESSRGE
53 WRIT TO SCHEDULER MESSRGE
54 CURRENT ACTIVITY'S PRIORITY
6.00.00
-4

VDSNTAB

CSTBX
MERSIO
DFC
DFS

DIT8
SBARK
SBASE

SRTTAB
SPECQHERD
HOLECOUNT
NAXAVAILREG
HOCINFO

HBANKS
SCHEDTORKAKENSG
CSTXBLCKPOINTER
AWAKETOSCHEDMSG

CURRCTPRI




Systen Global Area (Cont.

fiemory Layout

feriory Layout

Systen Global Brea (Cont.

/55 BUSY TRBLE POINTER BUSY [102
| CURRENT # OF SPOOL KILOSECTORS NUNSSECT
56 HERD TRBLE POINTER HERD {103
57 TRIL TRBLE POINTER TRIL {104 # SECTOR/SPODLFILE EXTENT EXTSSECT
60 # OF SIC PROGRAMS EXECUTIRG SIOCOUNT 105 HAX CODE SEGMENT SIZE i
61 PARITY ERROR FLAG (MEM PE) PARITY 106 MRX # OF CODE SEGMENTS/PROCESS
62| Inpeded queue head for nessage buffer (PIN) |IOMSGPIN 107 NRX STACK SIZE (MAXDATR)
63 I/0 Hessage systen error flags 10L0GAX 110 DEFRULT STRCK SIZE
{0:1) - No SYSBUF avail for I/0 error logging
(1:1) - No SYSBUF for IOMESSAGE (GENMSG) 11 fIAX EXTRA DRTA SEGMENT SIZE
RESERVED =64 # OF TERMINALS RERDING RDCOUNT 12 MRX # EXTRR DATR SEGMENTS/PROCESS
geg'fééo ) 65 # OF TERMINALS WRITING URTCOUNT 13 DST nunber for MESSAGE buffers
€6 DSET B CRIO 14 UPDRTE LEVEL UPDRTEL
67 CRIO s FIK LEVEL FIXL
LAST TIMER
0 CRIO i16 VERSION LEVEL VERSION
" HIGHEST DRT NUMBER HSYSDRT 117 DEFRULT CPU TIME LINIT
72 POMERFRIL POMERFAIL 120 # OF SECONDS 7O LOGON
3 SYSTERM UP FLAG Sysup 121 JOBSYNCH BITS (13:3)
\74 SYS CONSOLE LOGICAL DEVICE NUMBER CONSLDEY 122 EXTERNAL PLRBEL OF INITIATE
/175 COW LOAD COUNT CLOADID 123 INTERNAL PLABEL OF INITIRTE
{ 76 SHARED FCB DST SHFCBDST 124 MAXSYSDST
{ 7 HONITORING FLRGS 125 MRXSYSCST
RESERVED =1oo 126] Ldev for SL.PUB.SYS | HODA for SL.PUB.SYS
FOR FILE< MAX # OF SPOOL SECTORS MRXSSECT
SYSTER  [101 127 LODA for SL.PUB.SYS
! 130 {DIRECTORY)
kil (DISC RDDRESS)
6.00.00 6.00.00
i-5 1- 6
Henory Layout ferory Layout
Systen Global Area (Cont. Systen Global Area ({Cont.
132 SPOOLINDEX 157 EXTERNAL PLRBEL OF "COMIANDINTERP"
N33 EXT LABEL FOR SHOWCON 160 INTERNAL PLABEL OF "COMMANDINTERP"
1138 161 EXTERMAL PLABLE OF "SPOOLIN"
1135 CS IOMAIT PLABEL 162 INTERNAL PLRABLE OF “TRACEQ"
RESERVED<
FOR €S |136 | €S FIX LEVEL 163 EXTERNAL PLABEL OF “TRACEC"
1137 CS VERSION 164 INTERNAL PLRBEL OF "SPOOLIN'
\140 CCLOSE PLRSEL 165 EXTERHAL PLABLE OF “SPOOLOUT"
141 LOGICAL PROCESS TRBLE (PROGEM) [ 166 INTERNARL PLABEL OF “SPOOLOUT"
7 167 3 HORD
143 LOGICAL PROCESS TRSLE (UCOP) 2 170 ) LOGGING )
144 LOGICAL PROCESS TRBLE (PFAIL) 3 17 ) HASK )
145 LOGICAL PROCESS TABLE (DEVREC) 4 172|STATE] DSTH - BUFFER 0 STRTE:
146 LOGICAL PROCESS TABLE {DRUSG) 5 173| STATE| DSTH - BUFFER 1 ? g?}zw
147 LOGICAL PROCESS THSLE'(STHSB) 6 174 BUFFER LENGTH (SECTORS) 2R
150 LOGICAL PROCESS TRBLE (LOG) 7 175 FREE RAREA POINTER
151 LOGICAL PROCESS TRGLE (LOAD) 8 176 FLAGK
RESERVED
1582 LOGICAL PROCESS TRBLE (IOMESSPROC) 9 FOR 177 # RECORDS WRITTEN IN BUFFER 0
153 LOGICAL PROCESS TRBLE (SYSIOPRDC) 10 LS 200 # RECORDS WRITTEN IN BUFFER 1
154 LOGICAL PROCESS TRBLE MEMLOGP 1" 201 - FILE SIZE (BLOCKS) - 1ST HALF
155 EXTERNRL PLRBEL OF "TERMINRTE" 202 FILE SIZE (BLOCKS) - 2ND HALF
156 INTERKRL PLRBEL OF "“TERMINRTE" 203 (LOG FILE SIZE)
o 24 (BLOCKS) -
205 (06 FILE NUMBER  (LOGFILENOR)
206] NUMBER OF LOGGING [BLOCKS WRITTEN {1ST HF{-.;;TI
127 "-QEE‘EKS URITTEN"[;LBEKS URITTEN (2ND HRLF)‘)“?

6.00.00
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Systen Global Area (Cont.

Henary Layout

fenory Layout

Systen Global Rrea ({Cont.

| 210 (TOTAL # LOG RECORDS MISSED) SEGHENT 254 CURRENT WORD COUNT KDSCOUNT
| TRACE
| 21 (DUE TO LOG FRAILURE) | 255 BUFFER SIZE BUFFSIZE
| |
| 212| TOTALH RECORDS MISSED - “JOB INITIARTION" LCSS { 256 MRG TAPE LDEV LDEV
| 1
LOGGING ~ 213|TOTAL# RECORDS MISSED - “JOB TERMINRTION* LOSS | |  ==eee 257 TRACE SEGNENT EXTERNAL LABEL TLABEL
I -
----- 214| OPERATOR CONSOLE JOBSESSION § RT STARTUP 260 STHON
215 261 MERSINFOTABPTR
216 RESERVED FOR KERMEL USE
21?7 262 MEASUREMENT STATISTICS CLASS MASK GCLASSENABLED
220 HAPPING FIRMURRE FLRG {NON-ZERO=MPE V/E UCODE) 263 CLASS O STATISTICS BANK NUMBER NEASSTRTXDSBANK
221| BANK ARD RDDRESS OF MAPPING DST ( INITIRLIZED 264 CLASS O STRATISTICS ADDRESS NEASSTSTXDSBASE
222] BY DISPATCHER DURING LAURCHING A PROCESS)
265
223| TOTAL SEGMENT NUMBER OF CURRENT PROCESS SCAN POINT
266
224 TOTAL FREE PHYSICAL CST ENTRIES
267 HEASFLAGS **
225 HEAD OF FREE PHYSICAL CST LINK
270
226 XLST OST WymBeR ~~~ { p eeee
271 INDEX OF PCB RT HERD OF DISPATCHING G |SYSDISQHERD
227
RESERVED 272 INDEX OF PCB AT TAIL OF DISPATCHING Q [SYSDISPQTAIL
247
273 DST & OF CDT TRBLE (DISC CRCHING)
250 HOLE LIST HEAD {BANK) HLHERD
274 BANK # OF THE CDT TRBLE (DISC CACHING)
251 HOLE LIST HERD (RDDRESS) KERNEL
275 ADDRESS OF CDT TABLE (DISC CRCHING)
252 HOLE LIST TAIL (BANK) HLTAIL
276 HELP LOGICAL DEVICE NUMBER
253 HOLE LIST TAIL (RDDRESS)
277 CURRENT LOGONH DST DSTLOGON
00 (sToP)
301 (BITS) (see p. 2-15)
02 # PROCESS ENTRIES
X3
6.00.00 6.00.00
1-3 1- 10
fenory Layout Meriory Layout
Systen Global firea ({Cont. Systen Global Area {Cont.}
304 DEVREC PIN | 2 335 DSCHECK PLABEL
305 %20 336 DSOPEN PLRBEL
306 UCoP PIN | Q 337 DSCLOSE PLABEL
7 %20 340 TIANAGENRITE CONV. PLABEL
PROCES
STOP 0 LOG PIN | 1 kA3l CONSDSLINE® PLRBEL
TRBLE
3N X220 342 CXREMOTE PLABEL
312 IOMESS PIN | k) 343 CXDSLINE PLABEL
313 %20 344 CXRFR PLABEL
314 MEMLOG PIN | 4 345 DSINAGE PLABEL
315 %20 346| DEFAULT LABEL TYPE | TAPE LBL AUTG REC FUN
316 RESERVED 347] SYSDB PTR TO TERM INIT CHNL PGN (S30/33 ONLY)
a7 Reserved 3501 1P| |SD| SOFTDEATH FLAG
--- MEM PRESSURE
-~- DS GLOBAL DATA SEGHENT DST NUMBER 351
LAST CYCLE DURATION
321 RESERVED FOR DS/3000 (SET TO ZERD) 352
322 RESERVED FOR DS/3000 (SET TO ZERO) 353
CYCLE THRESHOLD
323 SDS LDEV PLRBEL 354
D 324 RESERVED FOR DS/3000 (SET TO ZERD) 3855 BUG CRTCH EMRBLE CELL
325 RESERVED FOR DS/3000 (SET TO ZERO) 356 HONITOR BUFFER | TINESTANP MONBUF TO
32 RESERVED FOR DS/3000 (SET TO ZERO) 357 HONITOR BUFFER | TINESTANP MONBUF T1
327 RESERVED FOR DS/3000 (SET TO ZERQ) 360 DSBRERK PLABEL
330 DISC STATUS LAST 361] Bank of last nenory word LAST MEMORY
DISC
N LDEV | DISC sIo 362| Base of last merory word ADDRESS
ERRGR
332 ROKESS /363 PVPROC PIN
333 NAXQUEUE 1364 PV RECOGNITION COUNT
JOBPRI PRIVATE<
34 DEFAULTQUELE VOLUMES  |365 VNOUNT FLAGS [RUTO{ALL|ON
|
6.00.00

1- 11




Menory Layout Henory Layout

Systen Global Rrea (Cont. SysGlob Extension
X200 uords long; Pointer found at SysDB + X377

§366
1367 X0 SUAP QUEUE DELRY (*100HS) SHAPQDELRY
\3720 1]  BAMK OF FIRST REGION IN LINKED MEMCRY FIRST
MENORY
371| MSG CATALOG LDEV | 2 BASE OF FIRST REGION IN LINKED RERORY REGION
372 i NESSAGE CATALOG DISC ADDRESS 3 GARBRGE COLLECTION EWABLE FLAG GARBCOLLENAB
373 HSG DST 4 NOVE THRESHOLD (IN PAGES, FOR GARB COLL) [MOVETHRESH
3724 CONSHPLINE® PLABEL 5 MAIN MEMORY PAGE SIZE (IN WORDS)
375 CONSNRJE PLABEL 6 VDS PRGE SIZE
376| SYSTEM LEVEL UDC FLAG (1 = SYS UDC’S EXIST) 7
LAST MAKE ROOM TINE
377] SYSDB RELATIVE POINTER TQ SYSGLOB EXTENSION 10
400] CPU NUMBER ( Set by the firnware ) 1" NEMORY PRESSURE DURATION THRESHOLD
401 MICROCODE MEMORY LOCATIONS 12 RESERVED FOR NATIVE LANGURGE SUPPORT
|
| *NOTE THAT THE LOCATIONS USED DEPEND ON THE 13 RESERVED FOR NRTIVE LANGUAGE SUPPORT
| TYPE OF CPU THAT MPE IS RUNHING AND WHETHER
| R DUMP, POUERFAIL, OR CNTL B/HALT IS PERFORMED 14 BAUD RATE OF THE SYSTEM CONSOLE
402
WS g
1401 = DUMPDEVDRT 1410 = § - BANK 1420 = MENMORY SIZE
02 = X 11 = 21 = SYSTEM HALT # 16 PLABEL FOR REMOTE’MPE
03= DL 12 = STATUS 22 = ISR
04 = DB - BANK 13 = PB - BANK
05= 0B 14 = pB
06= 0 15 = 56
07 =8 16 = PL
17 = CIR
ST TR
60 PLABEL USERLOG (EXTERNAL)
61 PLABEL USERLOG (INTERNAL)
62 PLABEL RECLOG (EXTERNAL)
6.00.00 6.00.00
1-13 1-14
Merory Layout Menory Layout
SysGlob Extension (Cont.) SysGlob Extension (Cont.
63 PLABEL RECLOG (INTERNAL)
122 INITIAL/PROGEN COMM. DSEG NUMBER
64 PLABEL RESTART (EXTERNAL)
123
65 PLRBEL RESTART (INTERNAL)
127 CURRENTLY UNASSIGNED
66 PMAC LOU CORE BANK & (USER)
130]  (DS,NETHORK MGMT,APPLICATION SERVICES)
67 PHBC LOW CORE RDDRESS (USER) --- -
131
0 RESERVED FOR IMAGE --- -
132
" RESERVED FOR MERSIO 12| MIOCNT | * - ———-
133
72 LOADER CACHE SEGMENT NUMBER - ——--
134
73 PLRBEL 3270  (EXTERNAL) - ——
135
74 VERSION ——- ———
136
75 UPDATE - —
137
76 FIX - -
140
7 COUNT OF TAPE CONTROLLERS USING WERSIO --- ———-
141
100 PORT DRTR SEGMENT NUMBER -—- ———-
142
101  RESERVED FOR SECOND PORT DRTR SEGHMENT - —
143
102{ SYSTEM FPHAP OPTION FLRG SYSFPHRP - ———-
144
103
104 GLOBAL 145 RESERVED FOR SPL
105 2 1 T S I
106 HASK 146 PATH FLOM
L2 G
110 147 RANALYZER
m RESERVED 150
17 151 CURRENTLY UNRSSIGHED
12G| SYS PORT PROCESS PCB RELATIVE INDEX |
........................... |

12t GLOBRL RFT DST NUMBER 200 |

* NIOCHT = MEASIOCOUNT (3 BITS)
** MERSFLAGS  {15:1) = 1 ==> MONITOR ENRBLED

@

5.00.00
1- 1%

B

&

prps




Nenory Layout

(14:1) = 1 ==> BUFFER FLIP/FLOP
(13:1) = 1 ==> EOT ON MONITOR TRPE
SYSDB Words

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

01234586 7 8 3101112131415
|

Address | Bank }

Rddress is the uhole word uith "Bank" nasked out to 00000.

Systens that have MPE V/E nicrocode (all 6X systems, 4X systens uith new
boards) can have a non-zero bank number. Systens running pre-MPE ¥/E nicro-
code can only use bank 0, therefere the pointer uill look like:

012345678 9101112131415|

| Rddress |

| [
SysGlob Word Definitions

RDDRESS NAME FUNCTION

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

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

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

DB+60 SIO0 COUNT - Nunber of I/0 Prograns currently executing

DB+72 POUER FRIL - 0-no pouer fail
1-systen disc recovery
2-all other disc recovery

Henory Layout

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

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

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

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

(14:1) - JOBSWRITING- set by UCOP just before waiting if any job is
uaiting for list device. Signals DEALLOCATE to
auake UCOP uhen a device is freed.

Allou Mask Fornat

The Rllou nask for MPE V is expanded to six uords. There is a mask in each
user’s JIT and in the SYSGLOB area. The Rllow mask contains enough bits for
a one-to-one correspondence to every present OPERATOR type conmmand, or any
future OPERRTOR conmand. When a user is ALLOMed any OPERRTOR comnmand or
ASSOCIATED to a device (which will use OPERATOR type commands) then the cor-
responding bit(s) in the nask in that user’s JIT for that connand is set. If
the ALLOW or ASSOCIRTE 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 operator cormand.
The first set of commands define the operator comnands dealing with devices.
When adding a new cosmand to this set of EQURTEs, be sure to add a cor-

responding nove statement in LOGINRGE, even if the command will not be
logged.

3-all other device recovery Hord Bit &
b8+73 SYSup - Systen is up and operable
DB+74 CONSLDEVN - Systen console logical device nunber ABORTIO 0 [
DB+400 CPU NUMBER - Set when systen aborts ACCEPT 0 1 1
DOUN 0 2 2
3 0 3 3
HERDOFF [ 4 4
HERDON 0 § 5
REFUSE 0 6 6
REPLY 0 77
STARTSPOOL [ 8 8
TAKE 0 9 9
up 0 10 10
HPLINE 0 1 N
DSCONTROL 0 12 12
6.00.00 6.00.00
1-17 1- 18
Menory Layout Nenory Layout
UPPER LIMIT->DEVICE COMMANDS Rllow Mask (Cont.)
RABORTJOB o 1313 Hord Bit #
ALLOW [ 14 14
RLIFILE ¢ 15 15 HARN 1 14 0
ALTJOB 1 0 16 WELCONE 1 15 3
BREAKJOB 1 1 17 HMON 2 0 32
DELETE 1 2 18 HOFF 2 1033
DISALLOM 1 3 18 VHOUNT 2 2 A
JOBFENCE 1 4 2 LMOUNT 2 3 3%
LINIT 1 5 2 LDISHOUNT 2 4 36
STOPSPOOL 1 6 22 MRJECONTROL 2 5 37
SUSPENDSPOOL 1 7 23 JOBSECURITY 2 6 38
OUTFENCE 1 8 24 DOWNLORD 2 7039
RECALL 1 9 25 HIGENRBLE 2 8§ 4
RESUNEJOB 1 10 26 HIODISRBLE 2 9 41
RESUMESPOOL 1 1" 7 L0G 2 10 42
STREANS 1 12 28 FOREIGN 2 1 43
CONSOLE 1 13 29 e 2 12 44
SHOKCON 2 13 45
OPENQ 2 14 46
SHUTQ 2 15 47
DISCRPS 3 2 48
Logging Related Locations
$YSDB
012345678 3101112131415
e et I o R P I O B [ R B B
or |STATE{ DST # ]
173 | |
STRTE = 0 if respective buffer empty
1 if respective buffer is current
2 if respective buffer is full
ELRGX
SYSD8
I |5678910111213‘I41|5l
RSy Ry T oy oy oy ey o oy ey o
176 {/////I//I/I/l/l/l//l////l///////ISFlHFlBUFISLISD=
SF = 1 if soft failure
HF = 1 if hard failure
BUF = 0 if current log buffer is buffer 0
=1 if current log buffer is buffer 1
SL = 1 to indicate a switch in log buffers (from O to 1 or fron 1 to 0)
SD = 1 to indicate shutdoun in progress
6.00.00 6.00.00
1- 19 1- 20




Henory Layout

Process Stop {ist General Layout

SYSDB

X0 STOP BITS REPRESENTING WHICH
PROCESSES TO STOP ON “SHUTDOWR"

# PROCESS ENTRIES
I T T
15T PROCESS ENTRY
2ND PROCESS ENTRY

317 LAST PROCESS ENTRY

Entry Format

0 12345¢6 78 9101112131415
o o e By e o o [y e P R

PROCESS PIN # | ST0P BIT #
PROCESS WAIT STATE

Preassigned Entries

Renory tayout

Initial Menory Rllocation

This section is a description of the nethod used by INITIAL to allocate
nerory for APE tables and code segnents in MPE V/E. ALl nenory allocated by
INITIAL is pernanently allocated. All non-core resident code and data is put
on disc before exiting INITIAL

At the rost basic level INITIAL will try to build merory to look exactly as
diagranned below. There are, houever, several ways in which to deviate fronm
this structure. Before going into the sources of these deviations, it is
necessary to point out which portions of memory are used by INITIAL during
the restart and therefore cannot be used by MPE until INITIRL has finished.

Before INITIAL begins to allocate any nemory space, it relocates its core
resident code, its code segnent suapping area and its stack to the highest
configured merory space. Rdditionally, 1t uses the last %326 words of bank 0
on series 4x machines for its I/0 buffer area and temporary code segnent
table. Rfter INITIAL has built all of core resident MPE (tables and code), it
builds the disc resident MPE tables. Since some of the disc resident tables
nay be too large to be built in INITIAL’s stack, these tables are built in
unused nenory space. Therefore, in addition to the menory space required for
INITIAL’s code, INITIAL's stack and core resident MPE, there nmust be enough
space left in uhich to build the largest of the disc resident tables.

For Series 6x nmachines with the WPE V/E firmuare, INITIRL will build the
tables with ">" signs by then out of Bank O if necessary. For all other
tables, INITIAL will essentially build newory in the order shoun beloi.
There nay be an unused fragnent of nemory betueen the DRT’s and the systen
global area which INITIRL will fill with the snaller tables. Neither the
tables narked uith an asterisk nor the code segnents uill ever be put in this
area. NDTE: INITIAL will build all tables on 32-uord boundaries.

If the systen being built by INITIAL is configured uith 128K uords or 160K
vords of nenory then INITIRL's stack will be in bank 1 {the code also on a
128K word nmerory size). If INITIAL is occupying part of bark 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 nessage "ERROR #350 OUT OF MEMORY".

Except for the exceptions stated above, for every allocation of wenory
INITIAL will first try to allocate any renaining space betueen the DRT’'s and
SYSDB. It uill then try the next available space in bank 0, then the next
available space in bank 1. If it were necessary it could continue searching
until all all banks were checked for available space.

Innediately before exiting INITIRL, INITIAL lays down all the memory region
headers and trailers as shoun below. For any one bank of nemory there will
only be one block of core resident HPE, regardless of its contents. The only
block of core resident NPE that does not have a reserved region global header
ig 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.

6.00.00
1- 22

entry # process stop bit #
1 devrec 2
2 ucop 0
3 log 1
6.00.00
1- 21
ank O

Lou Core nerory

YORT

Systen Global area

Firnuare area
SYSGLOB Extension
DST/CST/CSTH
Ics
PHBC
ILT/DIT
oLt

Resource Tables

CST Block

>fiencry Measurenent Info

VDSt Table

Job Process Count
> PRI/SEC WSR
>PCE

> Suap Table (SLL)

>Special Request Table

>Job Cutoff Table

>Tiner Request List

>Systen Buffers

>LPDT
>100
i >SIR
i SHON Table
G.00.00
1- 23

Merory Layout

(Only on 64/68 if Pri-
vilege Mode Bounds
Checking is enabled.)

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

Merory Layout

Bank 0 (Cont.)

Core Resident CST's in CST order

Reserved Region Global Trailer

Available Region Global Header

Available Merory

Available Regicn Global Trailer

NOTE: The > means these tables can nove out of Bank ¢ if necessary.

Bank 1

Reserved Region Global Header

Core Resident CST's and
tables marked nith ">" that
didn't fit in BANK O

Reserved Region Global Trailer




Herory Managerent

CHAPTER 2 MEMORY MANRGEMENT TABLES

Merory Managenent

Pointers and DST #’s of Segnent Table Conmponents

i. DST
Segnent Table Structure
% 2 absolute address of entry O of the DST. X1002 sysbase rela-
tive index of entry O of DST. DST nunber 2 is the DST Table dst
The current location and state of each data segnent and loaded code segnent #.
is naintained in the Segment Table. This table is partitioned into three
separate tables as shoun in Figure 2-1. The partitions are based on the seg- ii. CST
nent classes: a segnent is a data segnent, a segnent is a systen SL segment,
or a segrent is part of a progran. The structure and fornat of each parti- % O absolute address of entry O of Systen Si. X1001 sysbase
tion is described in the following. relative index of entry 0 of Systen SL. %1032 displacenent fron
DST base of entry O of System SL (i.e. @CST{last) - @DST(0) =
DFS ). DST number 4 is the CSTX Table DST #.
(%2), (21002) +SYSBASE ~------- > 4Ir ------- 4Ir iii. CSTX
| bsT | % 1 absolute address of entry O of current progran. X1033 dis-
| | placenent fron DST base to first CSTX entry SL. DST number 4 is
(%0), (X1001)+SYSBASE ~------~- > dmmmmeen I the CSTX Table DST #.
|
| cstT | iv. CSTXMAP
| |
dmmm e + %1051 sysbase relative index of entry O of CSTXMAP.
| First | 43 (%72) is CSTXMAP Table DST #.
| LORDED |
IPRUGRRHI
|
B e +¢-- (%3), CURRENT PROGRAN POIWTER
| NEXT |
| LORDED |
| PROGRAN |
$ommmene +
| |
| |
| |
4mmmmmee +
Overall ST Structure
6.00.00 6.00.00
2-1 2-2
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Standard Object Identifier Format DST General Entry Fornat
Case {i) DST Entry for a Present Data Segment
0123 45¢6 7 8 3101112131415
|
| TYPE | CSTBLK | 1I 2l 3| 4I 5I GI 7| 8 9110 11121318 15
| ettt el e B el B B el o B B B e B
| OBJECT HUMBER WORD © EH 10 IR | FIRNINFQ
|
MORD 1 [D [R [T IS |% |F IS |C 4|
IC o n [T o W]y o o]  vmALLOC FLAGS
OBJIDENTIFIER(O).(0:4) ==> TYPE ViCITIK o JT s IR [ |
= 0 Object is a Data segnent [ I I [ I
=1 Object is an SL segrent |
= 2 Object is a Progran segnent WORD 2 | BANK MNBANK
= 3 Object is a Cache Donain |
WORD 3 | BASE MMBASE
OBJIDENTIFIER(0).(4:12) ==> Progran index into CSTXBLK |
OBJIDENTIFIER{1).(0:16) ==> Nunber field:
DST, CST, CSTK, or CDT number
Case (ii} DST Entry for an Rbsent Data Segrent
DST Entry Fornats
DST/CST Entry O Format 0123 7 8 9101112131415
g e S o B e B Py PR R R B B
HORD O A [0 IR | | FIRNINFO
o1 3 5 H 101112131415 i |
|-=l==]==]== == ]=mf=s | ===l == == [-= ] == }=- | == f=-] MORD t ID IR II IS |1 [F IS IC NI |
WORD O|  # CONFIGURED ENTRIES IC 10 M [T [0 [W 1Y |0 D]  ¥HALLOC | FLAGS
| IVICITIKIDITISIR] | i
NORD 1] ENTRY LENGTH (4) ! { T I L I [ :
WORD ZI # AVAILRBLE ERTRIES I UORD 2 I LDEV # | HODA { HODR
WORD SI TRBLE RELATIVE INDEX TO FIRST FREE ENTRY ! WORD 3 ! LooA I LOBR
6.00.00 6.00.00
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CST Entry Fornats ST Entry Field Description

CST General Entry Fornat

Case (i) CST Entry for a Present SL Segnent or CSTX Segrent > segnent is being traced

=> disc copy is valid

=3 segnent is a stack

=> a gegment nodification (exp., contr.) is pending

01234 6 7 8 2101112131415
fem > a forced urite of this segrent is in progress

I-—l--I--i--i--l--I--I--!--i--l

el ol Dt ol -
HORD O gn niR T | FIRMINFO # of virtual nenory pages allocated to this segrent
i | segnent is recoverable overlay candidate
WORD 1 1/ IRAX I/ WIS ASIC | 24711010100101100000100 | => segrent is in notion in
emi/insayio I/////////I//////////I/ | FLAGS => gegnent is a systen segnent
VACHT W 1 1 USRI => segnent is core resident
:/ [T TRV I//l////!////////////// I ==> urite disabled
HORD 2 'I BANK : NNBANK
HORD 3 I BASE = HNBASE CSTBLK Fornat
CSTBLK(0)
CRSE (ii) CST Entry For An Rbsent Segnent SL or CSTX Segnent [} *
% HUMBER OF ENTRIES IN TRBLE *
1234 7 8 9101112131415 1 *
B vt bl et et R Bt R By e B B R B R B % ANY UNASSIGNED ENTRY = -1 *
WORD O R M IR [T | /4 FIRNINFO ; "
WORD 1§/ IR X IS 1/ 1/ AS N | 2/11111010E0100000EEE %  ANY RSSIGNED ENTRY > 0 *
FA0 AL UL L2 10 V2T | FLAGS
TN 1/ 1 WIS IR T 3 *
FU 0 W et *  REMAINING CSTBLK TRBLE ENTRIES *
HORD 2 LDEV # { HODA HODR
UoRD 3 LODA LooR The table is initialized to ninus one in each entry. When selected, the

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

Case (iii) DST/CST Free Entry

100000
TRBLE RELATIVE OFFSET 7O NEXT FREE ENTRY

TRBLE RE(ATIVE OFFSET TO PREVIOUS FREE ENTRY
I i

Refer to the Logical Segment Table Format in Chapter 11 for nore
information on X(ST.

6.00.00
6.00.00 2- 6
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Progran Blocks and the CSTXNAP Fixed DST Entry Rssignnents
Since prograns can be dynanically loaded and unloaded, the segment table must OCTAL DECINAL TRBLE NRNE
be kept packed or fragnentation uould occur. Thus, the block of ST entries
for a progran segnent begins at an ST entry number that changes if a progran L] Q
which was loaded before it gets unloaded. To manage this dynanic structure,
an auxiliary structure, the CSTXNAP is used. R progran is identified by its 1 CstT 1 CsT
index, CSTXEIX, into this nap. The progran’s current beginning physical ST | = |escccmccmccmesmccccees
entry nunber is equal to equal to CSTMAP (CSTHEIX). 2 | oSt 2 0sT
Entry Fornat - CST Extension Block 3 | pca 3 PCB
4 [R183 L) CSTH
CSTXNAP{CSTXEIX)--
O *0N=#0FCST’S IN BLOCK * 5 SYSTEM GLOBAL ARER S SYS
1 * VALIDITY=X125252 * 6 | CORE 6 CORE
2 * W OF USERS SHRRING 8LOCK * 7 | Ics 7 Ics
3 12 * 10 | SYSTEM BUFFERS 8 SBUF
XCST HON-XCST | fememememceemcmceeeee
L > * HAS CST ENTRY FORMAT * - X301 1 UCOP REQUEST QUEUE 9 UCRQ
2 ememmmmomnnn > * HAS CST ENTRY FORMAT * e X2 12 PROCESS-PROCESS 10
COMMUNICATION TABLE PPCON
13 1 100
M oeeommmmeee > * HAS CST ENTRY FORMAT X --- 203 14 12 T8UF
15 | LOGICRL~PHYSICAL 13
DEVICE TRBLE P07
The value of CSTXEIX is established when a CST extension block is allocated. | = fememmcmmmccomcmmmanens
This index into the array CSTAMAP is naintained in the PCB of each process 16 | LOGICAL DEVICE 14
sharing the block. TRBLE w1
17 DRIVER LINKAGE YRBLE 18 DLT
20 1/0 RESOURCE TRBLES 16 BUSY, HERD, TAIL
21 | SECONDARY NSG TRBLE 17 SECMSGTAB
22 LORDER SEGMENT TRBLE 18 LST
23 TINER REQUEST LIST 19 TRL
24 | DIRECTORY 20 Dos
|
5.00.00 6.00.00
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DST {Cont.)
OCTAL DECIMAL TRBLE NAHE
2 | DIRECTORY SPACE 2
% | ROATRRE 2 RIN
27 23 SWRPTAB
k4] 24 JPCNT
AN 25 JnRT
32 26
TRBLE )

33 -“_GE:-;I-_I;[E --------- 27 LOGTRB
3 | REPLY INFORMRTION | 28

TABLE RIT
% | vounE TBLE 2 vTeB
3% | BREAKPOINT THBLE E) stop
37 "U;'G BUFFER1 31
w | e 2
o | 06D S L1oTRe
42 | RSSOCIATE TABLE #
& (estaek £ CSTBLK
s | 708 CUTOFF TRBLE % o
45 | SYSTER JIT 37 SJIT
46 | SPECIAL REQ TRBLE | 38 SRT
47 | VIRTUAL 0ISC SPRCE | 39

NANRGENENT TABLE YOSNTAB
S0 | DEVICE CLASS TABLE | 40 DEVLASS
51 | Reserved Kemel a

G.00.00
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DST {Cont.}

ocTAL DECIHAL TRBLE NANE
s | ) 1w
s3 | Sl oeBiE a3 SIR
s P 2 PRV
§5 | INPUT DEVICE DIRECT | 45 0
5 | OUTPUT DEVICE DIRECT | 46 000
§7 | MELCOME NESSAGE A1 | 47 LOGONDSTHY
6 | HELCORE MESSAGE #2 | 43 LOGONDSTH2
61 | CS DATR SEGRENT a9 CsTAB
62 | PROCESS-J08 0 PIKREF

CROSS REFERENCE

63 | svsten ot 5 SYsInT
64 | CONMRND LOGON DST | 52 CIL060ST
65 [MOUNTED vOL. SET TRBLE[ 53 e
66 | PRLVOL. USER TBLE | 54 PYUSER
67 | RESERVED KERNEL | 5
7 | DISC REQUEST TABLE | 56 DISCREQTAB
71 | NSG WARGOR TRBLE | 57 ISGHARBTAB
72 [PRINARY NESSRGE TRBLE | 58 PRINNSGTAE
73 [MEASUREMENT INFO TABLE| 59 NERSINFOTAR

74 | FIRST FREE DST } 8

6.00.00
2- 10

Suap Tables

Merory Managenment

The SURPTAB is a core resident nemory nanagement table used to keep track of

the locality lists of the competing processes.

The PCB entry for a process

has a SWAPTAB relative pointer to the header entry for the process.

SUAPTSi3 DST# = 23 {X27)

%1004 Systen table pointer to SHAPTAB entry 0.

NOTE: The nunber of entries configured uill be 3

greater than the number configured via
SYSDUMP. (Entry O consunes 3 entries).

SWAPTAB Entry O Format

Henory Managenent

SWAPTAB Unassigned Entry Format

3456 7 8 910112131415

B by e R b AL B
1 TABLE RELRTIVE INDEX OF NEXT FREE ENTRY

2 TABLE RELRTIVE INDEX OF PREV. FREE ENTRY

3 0

4 0

5 0

fn assigned entry in the suaptab is a process’ SLL header or 3 nenber of a
process’ SLL. These formats are now described.

01234656 7 8 3101112131415
T T e o ot oA PRI O BN B
0 # ENTRIES CONFIGURED 0
1 ENTRY SIZE (6) 1
2 # RVAILRBLE ENTRIES 2
3 TABLE RELATIVE INDEX OF FIRST FREE EWTRY 3
4 - TABLE RELATIVE INDEX OF LAST FREE ENTRY 4
5 HIGH WATER MARK 5
6 # PRINARY ENTRIES (0) 6
7 HERD OF IMPEDED QUEUE (PCB RELATIVE) 7
3 TRIL OF INMPEDED QUEUE (PCB RELATIVE) I| 10
k] # CURRENTLY IMPEDED PROCESSES II 1
10 MAX # OF INPEDED PROCESSES |I 12
1 CUMULRTIVE # OF IMPEDED PROCESSES I 13
|
12 | 14
|
|
|
1?7 1 21

6.00.00
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Segnent locality Lists (SLL.

The systen naintains for each process a segment locality list (SLL) of the
segrents belonging to that process’ current working set. The process' SLL

consists of a header and a list of entries.

taken fron the SWAPTRB.

A process’ SLL is located via the process’ PCB entry.

relative index of the process’ SLL header.

SHRPTAB

PCBOT--> SLLHEADER

—

|

|

|

I

> FIRST SLL ENTRY

—

f

|

{

> NEKT SLL ENTRY

-

|

|

|

v

G.00.00
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The header and list entries are

PCBOY contains the SLL

Nenory Managenent

SLL Header Format

[ 345 7 8 9101112131415
e e P PP o B R EEV BB
ISHITIP SIS |
U R INIRIT U
¢ IRISITIRIRIT | | IOCKHT SCHEDTOIONSG
[Efnfuiririe| |
lejejoirjo| 1|
Pomiciwivi | |
1 TABLE RELATIVE INDEX OF FIRST ENTRY IN LIST FIRSTINX
LA T e e
3 TABLE RELATIVE INDEX OF MEMORY REQUEST ENTRY | MEMREQINX
4 # ENTRIES IN PROCESS’ SLL SEGCOUNT
R T s
SLL{SLLHERDINX+0)
.(1:1) SHREQ, Suap Required Flag

HRSMEN, Has Mermory Flag
INTLOC, Initialize locality to nininum

STRTOV, Start suap over flag
SHIP, Suap In Progress Flag
IOCNT, Segrent read conpletions until auake

1)
1)
1)
1; PARTIM, Process partially swapped in
1
1)
3)

6.00.00
2- 14

SLL List Entry Fornat

n s W N

345678 9101112131415

e e e o e e Pt I B e B Ee g B

PCB RELATIVE INDEX OF THE NEXT INPEDED PIN

TABLE RELATIVE INDEX T NEXT ENTRY IN LIST

TRBLE RELATIVE INDEX 70 PREV. ENTRY IR LIST

- O0BJECT IDENTIFIER

NS ID LB IF IS ITIF L ID |
AITITjO LR |L[0O{ZIKIE] PRE
PIK IS JCIK JO LIS R R IC | FETCH
ST ICIKIRIZII IS JEIE[C| COUNT
EJ ITHEIEEN] jaja N
Gl lofpjamizy + 1 Iv|

Memory NManagerent

NEXTINPPIN
HEXTINK
PREVINK
SLL’0BJDESC
SLL’ 0BIRUN
SLUFLAGS

SLL(SLLINX+0) NEgTII!PPIN, next nake present deferred queue
P

Index

SLL(SLLINX+1) NEXTINX, next SLL entry
SLL(SLLINX+2) PREVINX, previous SLL entry

SLL(SLLINK+3)
SLL{SLLINX+)

SLL{SLLINK#5)

NOTE

)
) STK, process’ stack entry

)

) LOCKED, segment locked in memory

) BLKLK, request for blocked lock
H } FROZE, seghent frozen in wmerory

)

)

)

)

)

T08S, Toss this entry

DECCNTFLAG,
PREFETCHCOUNT,

SPPRNTTESRTT

SLL’OBJDESC, 1st word of object identifier
SLL’0BJNUN, 2nd uord of object identifier

NAPSEG, process’ CST mapping segnent (LSTT)
DISCIOSEG, disc I/0 pending on this segnent

SLLIMI, process queued for this segment

FRZREQ, request segnent to be frozen
LKREQ, reguest to lock segrent in nenory

The Suwap Table uiil be configured uith at least tuice the

nunter of configured P(Bs,

6.0C.00
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Special Request Table

Used for passing data segnent size change info and for keeping
a list of devices Waiting for a segrent to arrive in memory.

21042 - SRT relative index to entry # O
%1043 - SRT relative index to the head of the queue

NOTE: The nurber of entries configured will be 3 greater
than the nunber configured via SYSOUMP. (Eatiy 0
consures 3 entries).

SRT Entry O Format

0 # ENTRIES CONFIGURED

1 ENTRY SIZE {6)

2 # AVAILABLE ENTRIES

3 | TABLE REL. INDEX OF 1ST FREE ENTRY
4 |TABLE REL. INDEX OF LAST FREE ENTRY
5 HIGH WATER MARK

6 # PRIMARY ENTRIES

7 | HEAD OF IMPEDED QUEUE (PCB REL.)

8 | TRIL OF INPEDED QUEUE (PCB REL.)

S | # CURRENTLY IMPEDED PROCESSES

10 | # WAXINUM INPEDED PROCESSES

11 | CUMULATIVE # OF INPEDED PROCESSES
12

17

5.00.00
2- 16




The follouing entry fornat is for data segnent size changes:

o NEXT ENTRY FOR DRTA SEGHMENTS

- OBJECT IDENTIFIER -

2

3 NEW DATA SEGHENT SIZE
4 READ DISFLACEMERT

5 MOVE COUNT

Nertory Managenent

The follouing is the format for devices Waiting on a segrment: (The region
header for the segent contains an SRT relative index to this entry. If wmore
that § devices are uaiting on this segnent, another entry will be linked to
this entry.)

NOTE:

O | NEXT ENTRY OF QUEUED DEVS ON SEG
1 TOQINK
2 I0QINK
3 ICQINX
4 I0QINK
5 IOQINK

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

will be prinary entries.

6.00.00
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Nain Menory Reqion Headers and Trailers

Nain nemory is partitioned into regions. Each region is in one of three
states: available, reserved, or assigned.

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

R reserved regicn is 2 ngin memory region which is in the transition state
fron available to assigned. A reserved region has been cleaned, and there is
a pending disc read of a segrment into the region.

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

The region headers and trailers of available, reserved, and assigned regions
contain the state and control infornation pertaining to the current or plan-
ned 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 "mapped” - has I/0 pending
against it - then the object identifier will have a non-zerc value in the
second word of the segnent identifier field. If the second word of the seg-
nent identifier field is zero, then this region is a cache donain that is un-
napped. (Refer to Chapter 23 for further information regarding Disc
Caching.}

6.00.00
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Header length = 24
Trailer length = 4

Global Region Trailer

0123458678 3101112131415

PREVIOUS TRAILER SUBREGION SIZE

PREVIOUS TRAILER REGION STATE

Global Region Header {Rvailable Regions)

Re-24

RB-23
Re-22
RB-21
RB-20

R8-18

RB-16

¢ 12345 6Y 8 9101112131415

REGION ASSIGHMENT STATE

o=

REGION SIZE

e

MU0 1801140168400 0 1T
PREVIOUS LIRK (ADDRESS OF PL FIELD
OF PREVIOUS AVAILABLE REGION}

NEXT LINK (RDORESS OF KL FIELD
IN NEXT AVAILABLE REGION)

TN

6.00.00
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PSS
PTRAS

PTRS

RAS

RS

NL

fleriory Managenent

Merory Hanagenent

Subregion Header (Rvailable Regions)

012346¢86 7891112131415

RB-15 SUBREGION ASSIGHMENT STRTE SRS
CIRIR I///i/l/i///If///l!////i/////
RE 0 /111111
C !F :
H

RB-14 SUBREGION SIZE $S
RB-13 {¥ | SUBREGION DISPLACEMENT IN MRIW MEM. PAGES | SO

RB-12 URITE REQUEST POIKTER UREQP

RB-11 OBJIDERT
- OBJECT IDENTIFIER -

o R Oy e
RB-8 LN 111 T
RB-7 LDEV | HODA HODA

RB-6 Lou Qrder Digk Rddress LO0A
RB-8 |[J///11IHIIEIT IR TR E0IE0E100000140 1104000
N e T T T
RB=3  V/A1IEIIIIIE TR0 T1100000113181010011
L A e i
RB=1 NJIIHIEIIIIR 0101001180141 01480811




Global Region Header (Reserved Regions)

R8-24

RB-23
RB-22
RE-21

RB-20
RB-13

RB-18
RB-17
RB-16

01234567 8 9101112131415

REGION RSSIGNMENT STATE
RIRIAIC IS JLIF |T |///////////////////|n
SE IV IL IC K 2 16 [//211111111111H01 11T
SIS | INT [P INIF 11111 /////Il///////lP

[ L R O R
LI T O O O O R VAR
REGION SIZE
ON GOING I/0 COUNT

INITIATION MESSAGE
ME 10 1Q 1T [E IG IN (R IN /1770111717118
S IX [N U IN IX IR IS IE IS [//77/1111117118
6 [T 16 [E |C P IR |6 L |G 1///71111/111]16
P D 10 {S 10 IR [B IR IP IS |//2/11111117111¥
R AT IT{E [RIE |A [B IR IT {////41i1111111R
0 IS N {6 in |Q |6 [0 16 IR {////1711111111L
CIRIGIRISIUIE [RIE IR |////////// 1
EBIDIEVIEL [TV [T /7441111111710
s L 3 P |/////////////

LOCATION OF DISC REQUEST OR MOVE MSG
COMPLETION NESSAGE
NN AB IS VX N 1//4707701410110000001081E0 T 1N
S0 ILIC 10 IS 1/7721114411081101110140010018
G IV K % WG 122/0011111121411110111381016
PAE D [E VR IR |/2770110101001ET1EEIITET Y
ROR AL D |1 IB V/7/777111711417111118170111R
O LE [k MY 10 1/4220111111101111111E1 11T L
CIQ L IS IR WL
G AT VTN
NRKE PRESENT DEFERRED QUEUE (PCB INDEX)
RELERSE PAGE COUNT
SPECIAL REQUEST TABLE PTR (SRT TRBLE REL)

6.00.00
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RAS

RS
I0CNT
INITHSG

INITINFO
COnPNSG

HPOLINK
PAGECNT
SPECREQTRBPTR

Menory Nanagerent

Subregion Header (Reserved Regions)

RB-15

RE-14
RB-13
RB-12
RB-11

RE-9
RB-8
RB-7
RB-6
RB-5
RB-4
RB-3

RE-1

012345678 9101112131415

SUBREGION RSSIGNMENT STRTE
R
E
F

EXE T
——Q
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
<
=

|
|
|
|

SUBREGION SIZE

V | SUBREGION DISPLACEMENT IN WAIN MEM. PAGES

WRITE REQUEST POINTER

- OBJECT IDENTIFIER -

FREEZE COUNT
WRITE DISABLE COUNT | I/0 FROZEN COUNT
LDEV | HIGH ORDER DISC ADDRESS

| LOCK COUNT

LOU ORDER DISC ADDRESS
T T
I 11111

TINE OF

ARRIVAL
T 1T

6.00.00
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SRS

$$

$D
HREQP
OBJIDENT

LKFZCNT
WDIOFZCNT
HODR

LODR

RRRTINE

Subregion_Header {Cached Reqions)

RB-14
RB-13
RB-12
RB-11

RB-7

RB-6

R8-S

RB-3

RB-1

0123456 7 8 8101112131415

SUBREGION ASSIGNMENT STATE

11
l////////// 1111

SUBREGION SIZE

V | SUBREGION DISPLACEMENT IN MRIN MEM. PAGES

URITE REQUEST POINTER

- OBJECT IDENTIFIER -

PREVIOUS CACHED REGION (RDDRESS OF PD
FIELD OF PREVIOUS CACHED REGION)

LDEV | HIGH ORDER DISC RDDRESS
LOM ORDER DISC RDDRESS
NEXT CACHED REGIOM (RDDRESS OF ND
FIELD OF NEXT CACHED REGION)
TINE OF

RRRIVAL

DISC ADDRESS CSL(3)

6.00.00
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SRS

3§

Sb
HREQP
OBJIDENT

HODR
LODR

ARRTINE

CRCDRDISP

Merory NManagenent

Region Header and Trailer Field Descriptions

RAS,

TOCHT,

INITNSG,

INITINFO,

COMPHSG,

Region Rssignrent State
? Region Rssigned Flag
) Region Reserved Flag
) Region Rvailable Flag
) Region Cleaned Flag
) Size Change Pending Flag
) Region Locked Flag
) Region Frozen Flag
) Region I/0 Frozen Flag
) LSTT segnent

|
1
1
1
1
1
1
1
6) Not used

(1:
(2:
(3
(4
.(5:
.(6:
(7:
(8:
(9
(1

On-Going I/0 Count

5:1) Blocked Lock Migration in Progress Flag

= # of on-going I/0°s in the region mhich nust complete
before the initiation nessage can be processed.

Initiation Nessage
.(0:1) Message Processed Toggle Switch
Hessage Externally Disabled Flag

1)

0

:1) Incore Hove Request Flag
:1) Expansion Reguest Flag
:1) Garbage Collection Flag
:1) MNessage Aborted Flag
:1) Release Residual Pages Flag
:1) Ok to start completion flag
0:5) Not used

5:1) Nessage Valid Flag

Initiation Message Auxiliary Infornation

Message On-going I/0 Disabled Flag
Queue Segnent Read Disc Request Flag

= DRQ relative index of segnent read disc request if INITNSG.

GRERDREQ=1
or

= +/- Displacenent to initiation nessage for roves

and expansions.
Conpletion Message

) Message Processed Toggle Switch
) Segnent Nodification Required

) Block Lock Request

) Send Scheduler R Hessage

) Ruaken R Device

) Message Rborted

} Available

1) Message Valid Flag

G.00.00
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HPQLINK PCB relative index of the HERD of the make present
queue.

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

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

3RS, Subregion Assignnent State
.(0:1? Cached region
.(1:1) Referenced
.(2:1) Recover Overlay Candidate
.(13:3) 1/0 Status fron region fetch

ss, Subregion Size
SD, Subregion Displacemnent
.(0:1? Displacenent Count Valid Flag

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

WREQP, Write Request Pointer
= DRQ Relative Index of Disc Write Request uhen the
Data Segrent in the Subregion is in Motion Out
Uhen the region belongs to a cashed domain which
is napped (i. e. OBJIDENT = 30000/non zero number)
this word is non zero. If the cashed donain is not
napped WREQP is zero.

OBJIDENT, Object Identifier- has standard object identifier fornat

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

WDIOFZCNT, Iofreeze count
.(0:8) Mot used
.(8:8) Number of times region has been iofrozen

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

HODA, High order disc address in virtual nemory of this
region

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

ND, Next cashed donain link for cashed domain regions

only. Contains the absolute address of the ND field
of the next cashed region.( 2 words )

6.00.00
2-25

Heriory fanagenent

RARRTIME, Arrival tine, contains the tine at uhich the segnent
contained in the region becane present

CACDRDISP Valid only for regions containing a cashed dorain,
this word represents the disc address ( in one word }
of the segnent contained in the region. This word
which exists in each nenber of a linked list of cashed
donains, is used as the target word during the LLSH
instruction.

Space Rllocation Structures

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

Sysglob X250 & %251 points to the absolute address of the NEXT LINK
field (two words) in the first available region on the list. The
NEXT LINK field in the first available region points to the ab-
solute address of the NEXT LINK field in the second available
region and so on. It is worth mentioning that in addition to
having a NEXT LINK field, each available region also contains a
PREVIOUS LINK pointer, which nakes nanagenent of the list both
easier and faster.

6.00.00
2- 26




Disc Layout Disc Layout
CHRPTER 3 DISC LAYOUT Systen Disc Lavout (Cont.)
SECTOR # SECTOR #
Systen Disc Layout 4
SECTOR & SECTOR #
z0 DISC LRBEL 0 k] DISC COLD LORD INFORMATION TRBLE 28
1 DEFECTIVE TRACKS/SECTOR TABLE 1 35 DISC COLD LORD INFORMATION TRBLE 29
2| COLD LORD CHANNEL PROGRAM FOR HP-IB 2 36 DISC COLD LORD INFORMATION TABLE X
3| MEM DUMP CHANMEL PROGRAM FOR HP-IB 3 37 SYSDUMP/INITIRL CONMUNICRTION RECORD 31
4 4\ 40 DISC COLD LOAD INFO. TABLE EXT. ks
5 5 41 DISC COLD LOAD INFO. TABLE EXT. 33
6
------------ CODE FOR
7 INITIAL PROGRANS
------------ "BOOTSTRAP"  —mremmmmmmmmamm
10 SEGHMERT
11
> VARTABLE
LENGTH
]
LOM CORE {CST POINTER, QI, ZI, POINTER) <--| FOLLOWS
| IMMEDIATELY
TEMPORARY CST (IRITIAL PROGRAM) | AFTER
| BOOTSTRAP
INTERNAL INTERRUPT HALTS { SEGMEHT
BOOTSTRAP STRCK
REMAINDER OF SIO COLD LORD PROGRAN
6.00.00 6.00.00
-1 3-2
Disc Layout Disc Layout
Systen Disc Layout (Cont.) Disc Label (Sector 0 of Disc)
Systen Yolune
5 6 7 8 9101112131415
B P o o sy Mo e I B
SYS0B CONTROL ORDER
----- > ---> NOTE: INITIAL
%130/131 TRIES TO 1 CCYL/RRC #>> 1

SYSTEM DIRECTORY

VIRTURL HMEMORY RRER

INITIAL PROGRAN SEGMENTS
(EXCEPT BOOTSTRAP SEG)

SYSTEM FILES
(FROM COLD LOAD TAPE)

VOLUME TRBLE
IHITIRL PROGRMN STACK
REMAINING INITIAL CODE SEGHENTS

USER FILES

LLOCATE
DIRECTLY RFTER
THE FREE SPACE
MAP. HOMEVER,
THIS MRY
VARY DEPENDING
ON DELETED
OR RERSSIGNED
TRACKS

w

N o o B

241
25|
|
26|
|

DISC BOOTSTRAP
SI0 PROGRAM
(SYSTEM DISC
OKLY)

Words 0-5 contain
the ascii string

“SYSTEM DISC" for
HP-IB Systens

)

o

9 IF WORD z11
CONTAINS A "1
10 A FORMER SYSTEM
VOLUME HRS BEEN
SCRATCHED.

TToTR
@

READ ORDER
<<NEM ADDRESS>>
SIO0 JUMP ORDER
<<MEN RADDRESS>>
J41111141144111470  DISC TYPE  |DISCSUBTYPE
COLD LORD 1D
- 3" | non
"ol' ' nou
VOLUNE NANE
UNUSED
[X78
HEAD | SECTOR
5.00.00
3-4

ICF WS
INRGE
POINTER




Systen Volune (Cont.)

Disc Layout

Disc Layout

Serial Volune

27] |
RESERVED : of 1o
. 0 (:STORE)
122 1 1
m—— or
123 YL 2 2
COLDLORD SID CHANNEL PROGRAM (NON-HP-IB |
124 HEAD | SECTOR 3 NACHINES ONLY). FOR HP-IB NMACHINES, COLD |3
LOAD CHANNEL PROGRAM IS IN SECTOR 2 AND
4 SOFTDUMP CHANNEL PROGRAN IS IN SECTOR 3. |4
111111
5101 2345678901234 s|s
6ISCIMVISR bTveE | SUB-TYPE |6 SC =1 ==
bt + SCRATCH VOLUNE
170 . 120 7 7 M =1 ==> MASTER
VOLUME OF PV SET.
171 DISC FREE SPACE MAP OK FLAG 121 10 o 8 SR=1 =
SERIAL DISC
172| DISC FREE SPACE MAP DESCRIPTOR TABLE CHECKSUR 122 1
173| DISC FREE SPACE DESCRIPTOR TRABLE DIRTY FLAG |123 12] s | U 110\
174 124 13 "R" | " 111 | VOL NAHE
-- DISC FREE SPACE DESCRIPTOR TROLE ADDRESS --
175 125 1] B ! st |12 | “SERDISC"
176 126 15] e | SDISC VERSION NUMBER |13
------- DISC FREE SPACE BITMAP ADDRESS ------- +
77 127 16) WORDS PER SECTOR |14
17| SECTORS PER TRACK (CARTRIDGE TRPE = 1) |15
20| SECTOR RODRESS OF BEGINNING OF TAPE (BOT) 116
+ | SERIAL
21 DOUBLE ADDRESS OF 117 > DISC
- - INFO
22| END OF TAPE (EOT) 18
23} DOUBLE RDDRESS OF L]
- -
24] END OF DATA (EOD) fo /
%) 278 |21 ICF ucs
+ INAGE
261 HERD | SECTOR |22 POINTER
6.00.00 6.00.00
35 3- 6
Disc Layout Disc Layout
Serial Volune (Cont.) faster Volume
ol 10
27| 123 1} I
. . 2| 0 12
. RESERVED FOR FUTURE WCS . 3| 13
122] 182 44 14
+ 51 Is
123| YL 183
+ SC = SCRATCH 6SCIM/ISR} |6 TYPE 11112 SUB-TYPE i5(6
124§ HERD | SECTOR 134 VOLUNE
+ + MV = MASTER 7] GENERATION INDEX 17
VOLURE =
SR = SERIAL 10| 0 18
VOLUME  11] 19
121 110
13} VOUINE 1
14| NANE |12
15| 113
16/ INITIAL DATE 114
17 DIRBASE 115 © IF NOT
MASTER
20] DIRSIZE |16 voLumE
211 117
22| ACCOUNT 118
23] HAE |19
2| {20
25| 121
26| GROUP |22
27| NRNE [23
X1 |24

6.00.6<
37

6.00.00

£}




Oise Layout

Disc Layout

flaster Volume (Cont.) Slave Volune
ANy 125
EH] VOLUNE SET 126
33) NANE 127 HERDER
E1 128
¥S VTAB 35 129 SC = SCRATCH
HEADER ¢ 4eLnE
8 ENTRIES 3610 VCOUNT 3} | YORSK 1% My = NASTER
COPIED FROM YOLUNE = O
“SET DEFR 37| . i3 SR = SERIAL
IN SYSTEM 40| VOLURE 132 vOLUNE
DIRECTORY 41| NANE 133 YOLUnE
42 i34 ENTRY O
43| (3. 2l
- 12|
44| SuB-TYPE | vIABX 136 14 HRNE 12
- BTl i
45| 137
| !
yoLUnE 17 0 "5
} { ENTRY Foll i'6
1186] 178 2 e Rt
21 17
. . 2 ACCTUNT 18
. . 22 NARNE i
. . 24} 120
. . 25| 2
261 GROUP 22
170 120 27| AANE 123
7 Qisc Free Space nap OK flag 121
172] DISC FREE SPACE DESCRIPTOR TRBLE CHECKSUR {122
173} OISC FREE SPACE DESCRIPTOR TABLE DIRTY FLAG {123
174 124
-- DISC FREE SPACE DESCRIPTOR TABLE ADDRESS -
175 125
178 126
femmremn DISC FREE SPACE BITMAP RDDRESS ------
1774 127
| t
6.00.00 G.0¢.20
3-9 3- 10
Disc Layout Disc Layout
Slave Volune (Cont.} Defective Tracks Tab
{Not yses dn
. 012345678 3101112131415
. | Rt Rt Rt Bt e e Gl St At e it Bt et Bl Rt
0] & JF DEFECTIVE TRRCK ENTRIES (W) 10
170 120 I -
1 13T it 120 SEFECTIVE
17 DISC FREE SPRCE MAP OK FLAG 21 i TRACKS MAKINUM
2 DEFECTIVE TRRCK NUMBER 1 21C {2
172] DISC FREE SPACE DESCRIPTOR TROLE CHECKSUM (122 "
173} DISC FREE SPACE DESCRIPTOR TABLE DIRTY FLAG 123 ] i
174 124
-- DISC FREE SPACE DESCRIPTOR TRGLE RDDRESS - - . -
175 125 . ;
176 126 - !
------- DISC FREE SPACE BITMAP RODRESS ------ 2 167 JEFECTIVE TRACK NUMBER 1 07C {119
m . 127 {
170 DEFECTTVE TRACK NUMBER { B7C {120
m i121
{
1m {122
RESERVED FOR
173 FYTURE USE 1123
I
174 {124
175 [125
176 NEXT AVAILABLE RLTERNRTE TRACK {126
|
17 LOGICAL DISC PRCK SIZE (CYLINDERS) %127

6.00.00

-1

OR # OF TRACKS IF FH DISC

oTC (DEFECTIVE TRACK COCE)
] suspect

1 suspect alternate
2 deleted

3 raassigned

NOTE: The situation uhere there are tuo entries for the sawe track, n, one
having a DTC of O (suspect) and the other naving a DTC 3 (reassigned) results
fron 3 situation where the disc driver could not “read” {unreadable) the ad-
dress of the particular track.

5.00.00
3- 12




T .- tor 1
ice type 3 ((3-30) discs

exists on

Disc Layout

f

01t 2345678 9101112131415

e e T o o ey o R Do o s D T

KURBER OF ENTRIES IN THE TRBLE

Bisc Layout

Resgrved Arga L] ector 4 of i34

The first 400 sectors of the systen disc are reserved for Initial's use.
This ares contains permanent datd structures for the boot. It 1s alsc used
a3 3 temporary storage area for data during sparing. RAll other system
volunes and private volunes reserve only the first 10 sectors of the disc.
They do not have a reserved area bit nap.

| INDEX TO THE FIRST ENTRY (6) i1
. The bit nap contains 1 bit per sector. R '1’ reans the sector is free,
22 | ENTRY SIZE (2) 12
T L T TR .
12| NAXINUN NUMBER OF ENTRIES (61) 13 0 0
u | O {RESERVED) |4 RESERVED ARER
817 nAp
%5 | 0 (RESERVED) 15
16 | FIRST DEFECTIVE SECTOR ENTRY 16
| (DOUBLE-WORD LOGICAL SECTOR ADDRESS) | - -
210 | SECOND ENTRY |8 |
| 1 10 24
12§ THIRD ENTRY |10 )] %
I | RESERVED FOR
FUTURE USE
1 !
| | ; -
76 | PRXIAUM DEFECTIVE SECTOR ENTRY | 126 17§ | 127
nmn | |27
Unlike the DTT, entries in the 0SCT are not permanent. Once a suspect sector
is handled by INITIRL or VINIT, its entry is renoved from the table. Thus,
this table contains only unprocessed suspect sectors,
6.00.00 6.00.00
-1 13- 14
Disc Layout Disc Layout
fi A 10 - nfgrmation Tabl nt. |
'
4 POINTER TO TRBLE INFORNMATION FREFTR  >=emveeee 25; # of global RINS GRINS
TL=Tape cold load
1 POINTER TO TENPORARY CST INFO TCSTPTR 2% ITURLIRY] LOAD MODE
RL=Reload
2 # OF ENTRIES YO READ ON DISC COLD LORD NRERD RYzrecovery
271 WIGHEST VOL # | ® OF VOLUNES oL
3 # OF CODE SEGMENTS IN INITIRL WTCST*
ki DISC COLD LOAD ENTRY POINT DISCENTRY
4 INITIAL’S D8 VALUE INITDS
29 SYSTEM DISC DRT NUMBER SYSDISCORT
5 INITIAL’S DL VALUE INITOL
k] J0B MRSTER TABLE
6 INITIAL'S Z VRLUE INITZ INATLOC
AN DISC ADORESS
? INITIAL'S G YALUE INITQ 2
3' DOTIAL'S S VALUE INITS ’ 10D OISC RDDRESS Ioowac
3
9 | SYSDISC TYPE |  SUBTYPE DISCTST »
10/ COLO LORO ID COLD’ LORD" ID* x 000 DISC RODRESS G00LOC
11 L0G FILE NUMGER LOG* FILE’ nm*
% HELCOME MESSAGE (DST 47
12| DIRECTORY OISC 10) LOGoHLOCT
DIRADR 7 DISC ADDRESS
13 ADORESS
3 WELCOME MESSAGE (DST 48
14 LDEV 1 VIRTURL MEMORY 10) LOGONLOC2
VIRMENROOR k1 DISC ADORESS
15! DISC ADDRESS w
1] ¥ L0G PROCS “ 106 ID AODRESS
17 06 10°3
42
18] RIN TRBLE LOG TRB RODRESS
RINAOR 43
19 0ISC ADORESS
“ 06 I SIZE
2 DIRECTORY SIZE DIRSECT
45 LG TRE SIZE
21] WSECTORS IN VIRTUAL NEMORY REGION OF LDEY 1 SECTORS IN LDEVIVH }
2 UNUSED
2 RIN TRBLE SIZE RINSECT
k3 % OF RINS RINS
G.00.00 6.00.00
3- 15 3- 18




Disc Cold Load Infornation Table (Cont.)

SIZE IN WORDS
*DRIVER

MEMORY RDDRESS
TABLE

DISC ADDRESS

SIZE IN WORDS

MEMORY ADDRESS *CTRBO

DISC ADDRESS

SIZE IN WORDS

MENORY ADDRESS *CTRB

DISC ADDRESS

SIZE IN WORDS *
COMMURICAR-
TION SuB-

MENORY ADDRESS SYSTEM
DRIVER
TRBLE

DISC ADDRESS

SIZE IN WUORDS *
COMMUNICA-
TION Sug-

HEMORY ADDRESS SYSTEM
DEFINITION
TRBLE

DISC ADDRESS

6.00.00

3-17

FREFTR+0

FREFTR+5

FREFTR+10

FREFTR+15

FAEFTR+20

Disc Layout

Disc Layout

Disc Cold ioad Information Table (Cont.)

3- 18

IZE IN UORDS FREFTR+25
COMMUNICA~

MEMORY ADDRESS SUBSYSTEN
TABLE

DISC ADDRESS

SIZE IN WORDS FREFTR+30
LOGICAL-

HEMORY RDDRESS PHYSICRL
DEVICE
TRBLE

DISC RDDRESS

SIZE IN WORDS FREFTR+35
LOGICAL-

MEMORY RDDRESS DEVICE
TRABLE

DISC RDDRESS

SIZE IN UORDS FREFTR+40
DEVICE

MEMORY ADDRESS CLASS
TABLE

DISC RODRESS

SIZE IN WORDS FREFTR+45
YOLUNE

MEMORY RDDRESS TRBLE

DISC ADDRESS

6.00.00

Disc Cold Load Information Table (Cont.}

SIZE IN HORDS
LOGICAL
HENORY ADDRESS DEVICE
TRBLE
EXTENSIOH
DISC ADDRESS
STRCK SIZE
INITIAL's
MEMORY ADDRESS STACK
DISC ADDRESS
SIZE IN UORDS
DEVICE
MEMDRY ADDRESS CLASS
TABLE
HERDER
DISC RDDRESS
SIZE IN WORDS
TERMINAL
HEMORY ADDRESS DESCRIPTOR
TABLE
DISC RODRESS
SEGMENT SIZE
INITIAL/
NEMORY RDDRESS SYSDUNP
COMMUNICATION
RECORD
DISC RDDRESS
6.00.00

3- 18

FREFTR+50

FREFTR+55

FREFTR+60

FREFTR+65

FREFTR+70

Disc Layout

Disc Layout

Disc Cold load Inforsation Table (Cont.)

SEGHENT SIZE

INITIAL’s

MEMORY RDDRESS SEGHENTS

DISC ADDRESS

FREFTR+75

(NORE SEGMENTS OF INITIRL)
ININ

LOGICAL
CSTH

INITIAL Progran CST Map

PHYSICAL
CST# SEGNENT NANE

1 ININ \
2 BOOTSTRAP |---->
3 RESIDENT /
4 MAINSEG! \
5 MAINSEGIA |
6 CONFIGURE |
7 DEFCTRACKS|
10 SETUP |-=mem
1 TAPEIO
12 FILEID
13 DISCSPACE /
14 DIRECTORY1
15 DIRECTORY2
16 SL PROGRAN
17 PROCESS
2 MAINSEG1B
21 MAINSEG2
22 MAINSEG3
23 NRINSEGS

core resident

|noncore resident
|but present in core
|at corpletion of
|cold load

*code segnent swapping starts at completion of MAINSEG!

6.00.00




Disc Layout

SYSDUNP/Initial Conmunication Record

0 WIT VERSION
1 MIT UPDRTE
H MIT FIX
3 VERSION
4 UPDATE
5 FIX
6 EXP SYSTEN WR. ’
7 HIGHEST DRT
3 WIGHEST LDEV
3 HIGHEST VOL/M OF VOLS
10 # OF ADD’L DRIVERS
1" €OLD LORD COUNT
12 FILES DUNPED
13 SERIAL DISC LOAD
18 TAPE RECORD SIZE
15 DISC COLD LORD EWTRY
16 MRX INITIRL SEG SIZE
17 SPRRE
18 SPARE
19 SPARE
2 DEV CLASS TAB SIZE
2 TERM DESCRIPTOR SIZE
2 oLD VTAB SIZE
23 0LD INFO SIZE
2 €S TRBLE SIZE

6.00.00
3- 21

Disc Layout

8YSDUNP/Initial Connunication Record (Cont.)

5 SPRRE

26 SPARE

27 SPARE

28 SPARE

29 SPRRE

30 i CONVERSION BITS WORD 1
N CONVERSION BITS WORD 2
32 CONVERSION BITS WORD 3
33 CONVERSION BITS WORD 4
k. SPRRE

35 SPARE

36 SPARE

k1 SPRRE

38 SPARE

39 SPARE

40 LOG FILE NUNMBER

Disc Layout
Cold load Infornation Table Extension

The Cold load Information Table Extension is a part of the Cold Load
Infornation Table that has no use in booting the systen. It exists for dif-
ferent systen level processes to hold infarmation that would only be created
during a RELOAD. A good exanple of this is the syster log file number. This
is only created on a RELORD, and changed whenever 2 log file is full or a
boot (other than a RELOAD) is performed.

In order to protect the Cold Load Info Table, the extension was created. In
this way KO I/0s should be performed to the Cold Load Information Table
during MPE operation. However to process data into the Cold load Info
Extension a process nmust 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 immediately follows
the SYSDUMP/Initial Communication Record starting at sector address #3! on
logical device 1.

The assigned entries are as follous:

SYSTEM LOGGING FILE NURBER 21

NETHORK NAMRGEMENT LOGGING FILE NUMBER 22
NETWORK MANAGEMENT TRACE FILE NUMBER 23
FULL/PARTIAL COMMAND DUNP DATE 24

Disc Layout

Virtual Disc Space Managenent Structures

Disc space for data segments is allocated fron reserved regions of systen
volures which have been assigned the virtual nemory supporting (VMS) at-
tribute. The data structure used for accounting and nanagenent of the vie-
tual disc space of the various VNS voiumes is the Virtuai Disc Space Table
(VOSNTAB). This structure consists of a circular list of entries, one for
each VIS volure. Each entry contains the information defining the state of
the virtyal memory region on that voluyme.

Virtual Disc Space Managerent Jable

39 (147)
Rbsolute(11026) = SYSGLOB %26

VDSHTAB DSTH
VDSHTRBPTR

General Structure

£1026------ >| # VHS VOLUMES |
| FIRST 10 LOOK RT|--+




VDSHTAB Entry O Fornat

0123456 7 8 810 11 1213 14 15
I--

Disc Layout

Disc Layout

VDSNTAB General Entry Format

4 56 7 8 9101112131415

e <= AT o
YDSMTABOC HHORDS IN VDSNT TRBLELENGTH Word 0 INDEX OF NEXT EKTRY IN CIRCULAR LIST NEXTINLIST
VDSNTRBO1| # SYSTEM VOLUNES WHICH HRVE VIRTUAL MEMORY  |VMSVOLUMECKNT Word 1 LDEVE LDEV
YDSNTABO2 INDEX OF NEXT ENTRY TO ARLLOCATE FRON STARTENTRY Word 2 STARTING SECTOR OF DEVICE'S HOSTARTSECTOR
VDSNTRBO3 VMt PAGE SIZE (512) VHPAGESIZE Hord 3 VIRTURL MEMORY REGION LOSTARTSECTOR
YDSNTABO4 # SECTORS/VM PAGE (4) SECTORSPERVMPAGE Word 4 # SECTORS IN DEVICE’S TOTAL SECTOR
VDSHTABOS OFFSET FROM ENTRY T0 BITMAP (X20) OFFSETTOBM Hord 5 YIRTURL MEMORY REGION COUNT
YDSNTRBOG TOTAL # VN PAGES CONFIGURED IN SYSTEM Word 6 # PAGES IN DEVICE’S VIRTURL MEMORY REGION TOTAL PAGECNT
VDSNTABO7| LEAST # DF VM PAGES THAT HAVE EVER BEEW AVAIL. Word 7 # OF PAGES AVATLABLE IN DEVICE’S VM REGION PRGESAYAILABLE
Hord 210 # OF VALID WORDS IN DEVICE’S BIT NAP BMLENGTH
Word X11 SIZE OF SMALLEST RECERT MISS SMALLESTHISS
| VDSHTAB %10-%17 UNRSSIGNED |
| : WORD 212 SMALLEST NUMBER OF PRGES EVER RVAILABLE
|
%£13-220 UNRSSIGHED
DEVICE’S VIRTUAL MEMORY BIT MRP
A T T T I Y O T B A
| T T T T Y Y O A
*AXCOMMENT: R bit on in a device’s VHBIT MAP
==) Corresponding Vi page is free.
6.00.00 6.00.00
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Disc Layout Disc Layout
Yolune Tahle Typical Private Volune Entry
SIR #22=%26
DST #29=%35
0 O INDEXED BY
ro entry VOLUNE &
0123 56 7 8 9101112131415 1
Word] === [-= === || == =] === =] -] VOLUNE
# OF ENTRIES | 2 NANE 2
O! (NOT COUNTING ZERO) |  EWTRY SIZE=16(3) o
| 3 3
1] COLD LORD ID I
| |. 4 4
Zl SYSYOLNUR |
| 5 5
3] VIRTURL MEMORY INTEGRITY NUMBER | GROUP
| | 6 HAME [
i 7 7
|
15}////////////////////J’//!H//////l///////////l/!}13 10 8
11 9
RCCOUNT
12 NARE 10
13 1
LOGICAL DEVICE # | [VNS|UN|RS|SC| NS - NOR-SYSTEM
14] (=0 IF NOT MOUNTED) | [ DOMAIN
SC - SCRATCH
[VSET VTRBX | MYTABK UN - UNRERDABLE/
15 | | UNFORNATTED
6.00.00 6.00.00
3-27 3- 28




Iypical Systen Volune Entry

VOLURE
NRHE

STARTING SECTOR OF VOLUME'S VM (O IF NONE)

NUMBER OF SECTORS RESERVED FOR VM ON VOLUNE

0 if

none)

LOGICAL DEVICE #

!
(=0 IF NOT MOUNTED) |

|VMS[UN|NS|SC
ol

!VSET VTABX ;

MVTREX

G.00.00
3- 29

Disc Layout

0 INDEXED BY
YOLUME #

o B e o~

oo

10

NS - NON-SYSTER
DOMRIN
SC - SCRATCH
UN - UNREADRBLE/
UNFORMATTED
VRS - VIRTUAL NMEMORY
SUPPORTING




Directory Directory
CHAPTER 4 DIRECTORY Overvieu of Directory
Introduction to the Directory
SYSGLOB cells: | SYSTER |
DIRBASE <----absolute disc addr of base [SYSGLOB+X130 AND Z131] // // \\ \
/ ARAY
Directory on disc consists of a contiguous area: ACCOUNTS r“i i'"i
| | [
DIRBASE -> | | The bitnap defines the availsblefused @ |  emeem cmeenm
| DIRECTORY | sectors in the directory. If the ! A
BITHAP directory is <= 6112 sectors, then / \
the bitnap uill occupy 3 sectors. / \
If the directory size is > 6112 / \
—————————————————— sectors, then the bitmap uill occupy s “-mmmmom
DIRBASE+3 -> 32 sectors uith DIRBASE pointing to |USERS| {GROUPS |
DIRECTORY the 30th sector of the bitnap. A |  mmmmes emmmeeen
DATA zero bit in the bitnap represents a /I 1A A WA
used sector. HWords O and 1 of the 7/ \ AN
Entries bitnap are ignored. | eeem e wwms mmee oo
and [ I A I
Indices [ I 11 1 1 | GRoups
Directory entries contain pointers \ / I\
which are sector displacements |  emmememeeo /
. relative to DIRBRSE. Entries and USERS i
{ . } indices are grouped into “blocks". ! \
1 [ O S
B | | VSETS | | FILES |
The capacities for accounts/groups/users/files are dependent on their / / i\
block sizes. / / /
/ [ Y
*  SYSSAIBSIZE Systen acct index block size (3 sectors) - m——— —eee ———-
SYSAUIBSIZE Rect. user index block size (1-3 sectors) VSETS! | | [ | | FILE
SYSAGIBSIZE fcct. group index block size (1-3 sectors) KEY: VCLASSES | | | | | POINTERS
SYSGFIBSIZE Group file index block size (2 sectors) | eeeeme—eee -—- - ——— emee -——
SYSGYSIBSIZE Group volume set definition ind. blk. size{1 sector) | [ /
*  SYSREBSIZE Rcct. entry block size {3 sectors) 1 emmem—ee {
SYSUEBSIZE User entry block size (2 sectors) INDEX -—-- /
SYSGEBSIZE Group entry block size (2 sectors) ENTRY FILE
SYSFEBSIZE File entry block size (2 sectors)
SYSVSEBSIZE Volume set definition entry block size (1 sector)
SYSMAXBSIZE Maxinun of above. (used to initialize DDS.} Overview of Directory
*These values are used once for the creation of the (root) system,
account index or new systens. This root index is aluays at address
DIRBASE+3.
6.00.00 6.00.00
3-1 4-2
Directory Directory
Directory Data Sequent Directory Data Segment (Cont.
0 |=mmmmmmmm e [
| SECTOR S N [
BUFFER THIHI T 192
. 128(10) HORDS 5 N D
177 127 FHIEEHIITHTITE]) 193
200 128 FHIHIITE ) 194
201 129 LI 195
202 130 M) 19
203 131 JHIINIITT ) 197
204 132 306 DISTRIBUTION 198
GOODPERCENT=,85 |- -
205 133 07 FACTOR 199
206 14 310 BASE 200
207 135 311 201
DA AREA DDSBUSIZE
210 136 g {
1 137
212 138 [=mmmmmmmm e een -—
HORK ARER
213-260 139-160 \ (SIZE OF LARGEST ENTRY) MAX
> SEE Directory |
241-266 161-182 / Pointer Area | { -
267 183 |
[ —
270 184 145 | | 613
08 8RER DDSBHSIZE
27 185 | |
frmmmmmmrm s -
136
187
188
189
190
91

£.00.00
3-8




Directory

irectory Pointer Area [DR or DB] DST=20{1 R=8(1

eV | DIRECTORY BRSE| 139/161 DIRBRSEL®
""RODRESS OF PRGE IN BUFFER | 140/162 DIRGASEZ’
DIRECTORY PRGE IN BUFFER 141/163 CONTENTS
D6 AOORESS OF 15T ELEMENT | 142/164 LPNTR
STARTING RDGRESS OF BUFFER 1437165 IOPNTR
¥ VALID PRGES IN BUFFER 144/166 WUNALID
Y 18 | 145/167 D<DIRTY FLAG, B=BAD ELEWENT
ELENENT SIZE 16/168 KSTZE  MQTE:

ax | W WORDS USED TN BLOCK 147/163 USED  *4 INGEYES AND
BLOCK SIZE (SECTORS) e
BLOCK SIZE (HORDS) oz pusmze e WY
TR 8 ELETENTS/SLOK 150/172 BEACTOR

I{P} TY[ELEMENT SIZE|BLOCK SIZE| 151/173 NISCHD
| | (ORDS) | (SECTORS)

Directory

Directory Space Data Segnent (DIRSDS

DS1=21 (X25)

SIR=8
10
DST =21 ( X25 )
1114911
O1234567I89012345

1 base sector address DS’BASE

Ptr to last avail word in buff| DS’ LAST’WORD

Ptr to first word in buffer DS’ FIRST'WORD

DlEIsIPl DS'FLAGS
First current sector in buff | DS’CUR’SECTOR

2
3
4 | Size in sectors of directory DS’ DIR’ SIZE
H
6
?

Disc address of current part

B B o D] Rttty 08’ ADDR
HUMBER OF ELEMENTS 152/174 KCOUNT 10 of bit nap in the buffer
NUMBER OF ACCESSORS 153/175 PCOUNT 11 Size of buffer in words 08°SIZE
ENTRY TOTAL 154/176 ETOTAL 12 Next requested sector DS’REQ’ SECTOR
0P} TY[ENTRY SIZE| BLOCK SIZE | 155/177 ENISCUD 13 Last sector in bit nap 0§’ LAST' SECTOR
~{-1-1-| (WORDS) | (SECTORS)
~{=1-1-1 14 Systen saved pntr to last DS’ SYS' LAST
ATHER INDEX POINTER 156/178 PINDEXP
15 | Systen saved pntr to first DS’ SYS'FIRST
F 1521179
A 16 | Systen saved current sector DS’ SYS’CUR
T N 158/180 PHANE  TY = O-FILE
H: A 1-GROUP 17 Saved directory size DS’ $YS*SIZE
E L} 159/181 2-ACCT
------------ R e S 3-USER 20 | LDEV that last error occurred | DS’ERROR’ LDEV
160/182 4-VSD
v 1 = 0-ENTRY BLOCK 21 | Type of error that occurred DS’ ERROR’ TYPE
1-INDEX BLOCK
P = PURGE FLAG
6.00.00
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Directory Directory

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

Partial definitions:
08’ LDEV = DS’BASEO. (0:8)
DS’ DIRTY = DS’FLAGS.(0:1)
DS’ ERR'IN'PROG = DS'FLAGS.(1:1)
0S’DIR’DISABLED= DS’FLAGS.(2:1)
DS’ PERN’DISRBLE= DS’ FLAGS. (3:1)

Descriptions:
DS’ RDDR

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

DS’BASE

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

DS’ CUR’ SECTOR

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

DS’ DIR’DISRBLED

If this bit is on, the directory allocation and deallocation is off and only
@ UARMSTART Will turn this bit off. The bit is turmed on if an 1/0 error oc-
curs on a directory bit map sector or if we find data integrity problens with
the bit nap, i.e. if ue attempt to deallocate a sector that is already
deallocated.

6.00.00
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0S’DIR’SIZE

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

DS'DIRTY

This bit is set if the bit map sectors in the buffer have been modified in
any way. Mhen nore sectors nust be brought into the buffers, or if we suitch
to a different donain (systen to PV, PV to system) this bit is interrogated
to deternine if the sectors presently in the buffers nust be first uritten to
disc,

DS’ ERROR’ LDEV

The LDEV in which the last directory error occurred.

DS’ERROR’ TYPE

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

0 - No error

1 - 1/0 error on a urite

2 - I/0 error on a read

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

DS’ERR’ IN’ PROGRESS

R directory space nanagenent error is currently in progress.

DS’FIRST'HORD

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

DS’FLRGS

This word contains nunerous flags. See individual descriptions.

DS’ LAST’ SECTOR

This is the total nurber of active bit map sectors, This number w1ll
range fron 1 to 32.

6.00.00
1- 8




Directory

DS’ LAST’ UORD

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

08’ PERM’ DISABLE

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

DS’ REQ’ SECTOR

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

08’ SIZE

This is the size in uords of the bit nap buffer area. It is aluays a nul-
tiple of a sector (128 words). It will usually have the value of 2600.
Legal values are 2200, Z400 and 7600.

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

The values of DS’LAST’NORD, O0S’FIRST’WORD, DS’CUR’SECTOR and DS’SIZE will
be stored in these locations when the directory space managenent suitches
fron the systen directory to a private volume directory. And, of course,
uhen DSM suitches back to system domain, the above nentioned values are
reinitialized uith these values.

Directory

Birectory Structure

INDEX BLOCK

IHDEX BLOCK

INDEX
BLOCK |-
PREFIX

ENTRY The Index Block prefix points back to
-------------------- the previous higher level. The Index
Block entries point to the entry blocks.
6.00.00 6.00.00
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Directory Definitions

>PAGE - snallest allocatable record (“phys.recd")-currently sector.
>BLOCK - integral# of pages; contains contiguous indices or entries.
>INDEX -~ pointer to entry block, containing name of st entry.
>ENTRY - infornation-containing “object” may contain pointer to an

index block.

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

>D0S - directory data segnent.

>ELEMENT - a generic name for index or entry.

Index Block Prefix (10 Words)

O-FILE \
1-GROUP| 3 bits =~ =---=-----m- >| INDEX SIZE (MORDS)
2-ACLT [¢-mmm=mun | | 7 BITS
3-USER / | | «
4-YSET I |
| I - >| BLOCK SIZE (SECTORS)
PURGE FLRG<---~ : : } | 4 BITS
HISTHD ¥ l
1 XCOURT 1 NUMBER OF INDEX POINTERS
2 IPCOUNT 2 MNUMBER OF RCCESSORS*
ki ETOTAL 3 ENTRY TOTALS

ENISCWD 4 OIFE TY | EXSIZE |EBSIZE|4 ENTRY BLOCK INFO.

5 PINDEXP 5 INDEX POINTER OF FATHER
[ 6 }
7 71
PNRME >NANE OF FATHER
10 8 |
|
11 9 /

*The count is incremented by each access that uses and relies
upon a pointer to the index block, i.e., it is guaranteed not
to be purged while the count is not = 0.

£.00.00
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0
1

IE1STHANE
2
3
IEPNTR 4
TECOUNT 5

Index Entry (6 Words

1st NAME OF ENTRY BLOCK

POINTER TO ENTRY BLOCK
HUMBER OF ENTRIES IN e BLOCK

Rccount Entry (%36 Words

¢ [
ACCT.HANE
ANANME
2 2
3 3
4 AGIPNTR 4 ACCT.GROUP INDEX POINTER
5 RUIPNTR 5 RCCT.USER INDEX POINTER
Acap CRPABILITY
?
10 8
RLATTR LOCAL ATTRIBUTES
11 9
12 O PASSWORD
13 1
APRSS
14 12
15 13

6.00.00
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fAccount Entry (Cont.

Directory

Group Entry (%51 Nords)

16 L TS Y
RADFSCOUNT DISC FILE SPACE COUNT (SECTORS) 4 0 GROUP NRME
15
1 1
16 GNRHE
DISC FILE SPACE LINIT (SECTORS) 2 2
?
3 3
18
CPU TINE COUNT (SECONDS) 4 GFIPNTR 4 GROUP FILE INDEX POINTER
19 T e e
5 5
20
ACPULINIT CPU TINE LIMIT (SECONDS) 6 6 PASSUORD
25 2 GPASS
.................... 7 7
26 22
p RCONTIMECOUNT 2 CONNECT TINE COUNT (HINUTES) 10 3
cvemmeammmmm—e—aee 1 9 DISC FILE SPRCE COUNT (SECTORS)
24 GDFSCOUNT
3 RCONTINELINIT 5 CONNECT TINE LIMIT (MINUTES) 12 10
L% T P [t PO
-------------------- 13 11 DISC FILE SPACE LINIT (SECTORS)
---32 I/I|//= L1} 1] ] |26 FLRGS (SEE BELOW) " GOFSLINIT .2
3sIAlI) 27 wAx.Jo8 PRIORITY L e
................... 15 13 CPU TINE COUNT (SECONDS)
34{COMM FILE REC # RCCT|28 conmand file location of HARD  CODED GCPUCOUNT
-------------------- account udes [ 1 16 14
35|COMN FILE REC ¥ SYS |29 cormand file location of | S T ot
.................... systen udcs (SYS acct only) | | 17 15 CPU TIME LINIT (SECONDS)
| | GCPULINIT
= l' 20 16
e o Dot Dot e ] I P By o B By Sy B et B 21 17 CONNECT TIME COUNT (NINUTES)
PPy RIRL AR WU LU ®]K S|S| GCONTINECOUNT
~>RSECH] |//1/27 1] RNy IHC:RNV }nc:mw ;RC}M’I IIHC}HNV :RC}RNV }RCE 2 138
/ 2 19 CONNECT TIME LIMIT (MINUTES)
| GCONTINELINIT
P PURGE flag ] °
FILE SECRIY | femeemecccammcn
25 "PI' 21 GROUP SECURITY (SEE BELOMW)
- GSEC
s IF 1, systen level UDC's exist (only in "SYS" account) 26 *p = PURGE FLAG
] If 1, account level UDC’s exist for account | [eemeeemcmeccnea
6.00.00 6.00.00
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Directory Directory
Group Entry (Cont. Group Entry (Cont.
GLINKRGE  (0:1) = 0; HVS is in Systen Domain
27 GCRAPRBILITY 23 GROUP CAPRBILITY {0:1) = 1; HVS is in Private Volume Domain
-------------------- (8:8) = 0; If not PV or Not Bound
k] GLIRKAGE 24 GROUP DIR. BRSE LINKRGE (8:8) <X0; If PV and Bound
3 GVSDIPHTR 25 GROUP VOL SET DEFN INDX | lGROI|JP SECURITY HHSI(' P oemfen o]
32 GHYSNARE 26 HOME VOL SET NAME | PI/H/IRIRIRIRIRIR|BIR|A LERLER RN
- - 25 |///IARYIAC |AL |GU JGL {ANY|RC [AL |GU |GL |RNY|AC |AL |GU
3 27 R et e B B R B B e et B et Bt B Rl
- - [WlLfLlLlLLIX XXX |xIsIs|sis]s
3 GHYSANANE 28 (Definition's acct nane} ZEHGL }RNV!RC {HL }W IGL %RIW:RC IHL gGU GL [ANY[RC I'ﬂL }BU I|GL
35 29
36 ¥
- - File Entry {File Pointer)(6 Words
37 kil
- GHVSGHANE -] {Definition’s group nane)
40 3
- - 0 FILE NANE
41 33
-------------------- FNRHE 1
a2 k2 —
- - B{ 2
43 35 ——
-~ GHVSVSHANE -] (Definition’s vol set name) 3
44 <2 N (o —
- - FVTRBINR | 4 VOL TRBLE INDX / FILE LRBEL DISC
o 725 (R Pt ADDRESS
.................... FLABELRDDR 5

38 SAVE CELL FOR GFIPNTR
39 GROUP BIND COUNTER
5 0 40 GSPARE

GLINKRGE
|0123456789101112131415‘
;F’V W11 WTReR |

5,00.00
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B - Bad file label
) = 0 - not defective
1 - defective

6.00.00
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|
ol [0 USER NAME
1| UNARE "
2! 12
3l :3
I --------------------
4 14 CAPRBILITY
UCRP |
H H
& 6 LOCAL RTTRIBUTES
ULATTR
7 7
10 § PASSWORD
3 UPASS 19
12 110
13 i1t
[N
14| 12 HOME GROUP ({MAY BE NULL)
15§ UHGROUP 13
161 14
17 115
-------------------- | LOG CNT (# OF USERS LOGGED ON)
20 ULOGCOUNT 16 INIT TO 1 FOR MANRGER.3YS SO

- THIS USER CANMCT BE PURGED
UNRXJOBUY 21{*Piui ¢ | JOBPRI [17 MAX.J08 PRI;*P=PURGE FiAG
frmmmmomaae it U=UCC EXIST FLAG
2z)¢onn FILE REC # 18
{{connand file loc of
| user udcs)

6.00.00
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/ SAE

FYLE-ACCESS ATTATZLTES «

\ NON-SHARABLE DEVICES--
"PHLN;CﬂTIDﬁS ----- |

-ac QU7 NGR

i
oD
L [
P [
[ CCOUNT LIBRN | | i}
user 1 f uROUP LISRN [
ifb i IRGRISTICIAN | | |
t 1 0t L | --SYSTEM SyPVSR [
ATIR | 1§ 1 1 1 | <RERTE vOLS Vo
N T T T B BN LT [
VU bbb b1 | uSER WOGGING | f ¢
Vb b Db L1 SYSTEM PROCESS ARWOLING
PROGRAMNATIC SESSIONS
[ I T I T I
L it Eod Dt ot DL S o B D
oIi {LGISPIPS|NAINAICSINDISF]
I--I--l--l--l--l--|--I--!--i--i--'—-l--1~-f--.--l
01 2 3 4 58 6 7 8 9310 111245314145
e Bt B St i bt bt hod St It Dt Bt e At et ot
VAT E T FLBREZATPRYE £ 11/ 18R 7105 PHI
R R B R e e R B e R e R e B B
I | it
/ batch access - | il
linteractive access  ----1 | | [
ACCESS ; srivileged mode  --=-=-- i i .
9
FENERAL 3 altipie VINS

RESCURCESiextra da%a segrent
\ procass Rardling

5.%0.00
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Volune Set Definition Ent
i
0| 0
1 1 vOLURE
2| GVSNARNE 2 SET
3 3 HAfmE
I
Tf =0 4{TYIRI2 7 "TRBX 4 GVSLINKRGE
S{VOL COUNT{4 n VEASK {S GVSINFD
/ & 6 NEMBER VOLUNE
17 7 NARE(1ST ENTRY
VOLUNE | 10 GVSVOLUNE 8 IS NASTER
ENTRY 0 < 11 9 VOLUME)
(6 WORDS) |
| 1240 14| n}10 GYSVOLFLRGS
\ 13| PSEUDD SUBTYPE | VTRBR 11 GV¥SVOLINFO
/1a 12
VOLUNE I. . .
ENTRIES | B
1-7 i . . .
\ 52 ’ 4
«© 48
61 49
62 GYSVOLUNE 50 MEM, VOL.
NAAE
63 51
64] GUSVOLFLAGS  (MENBER VOLUME FLAGS) 52
65] GVSVOLINFG  (MENBER VOLUNE INFO) 53
66]  GVSDREFCNT (DEFN. REF. CNTR.) 54
6 [ S5 SPARE

=0 VOLUNE SET JEFINITION
=1 VOLUOE CLASS
MVTRBX: NOUNTED Vl]Ll.IﬂE TABLE INDEX (IF HMYED)
yOL COUNT:  NO. OF VDLUNES
VOASK:  VOLUE HASK
N =0 NOT NOUNTED
=1 MOUNTED
VTREX: VOLUME TABLE INDEX

6.00.00
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GVYSLINKRAGE

= Yelune Set Definition
= ¥olune Set Class
f- “LLJERTLNG FLAG
0 = not initially allscatirg {not ‘st user of set)
1 = tst user of set allccating resgurces {trangitisnal)
TVTRBX - Mounted Yolute Table Index
0 if voluse set not logically nounted

GYSINFQ
0t 2 3 4 &% § 7 8 3 10 11 12 13 241§

VOLCNT | NOT { VSMASK |
| USED | |

VOLCNT - Nunper of meabers in set
VSNASK - Bit mask of volume member usage
Order is fronm right to left
i.e., bit 15 is 1gt nenber, bit 14 is 2nd membor ...

GVSVILFLAGS
0 1 2 3 4 5 § 7 8 9 10 11 i2 13 14 18

KOT USED n

|
|

N - Nember founted Flag
0 = not nounted
1 = nounted

GYSVOLINFO
¢ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1§

( 2182 i JIREY
i SSELDC SUBTYPE {

OISC PSEUDO-SUBTYPE = {Actual type *18) ¢ actual subtype.
VIABX - Volume Table Index

6.00.0G




1
- GVCNARE -
2
3
4 GYCLINKRGE
S GYCINFD
6 GVCPHANE
7
- GVCPANANE -
10
11 )

-
~
o

Yolyng Sat Claey Entry

111911
011:2:3]4:5:6(7:8:910:1:2{3:4:5

[ P T I T R -

VOLUNE CLASS NRNE

VOLURE CLASS IDENTIFICATION
VOLUNE CLASS INFORMATION
PARENT VOLUME SET DEFINITION

RCCOUNT OF PRRENT DEFINITION

130 1"
‘l- GYCPGNRNE - GROUP OF PARENT DEFINITION
1 12
15 13
16 14
17 15
» - GYCPVSNRNE - VSNANE OF PRRENT DEFINITION
16
2 17
2 0 18
23 0 19
| |
671 0 155
I |
6.00.00
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Directory

v NKR
¢ 1 2 3 4 S § 7 8 910 11 12 13 14 15

| |
! YA WHHTHINTTETHETEHIE R 11T :

T - TYPE
1 2 Yolune Set Definition
0 = Yolume Set Class

NCINF

0 1 2 3 4 5 6 7 8 9

VOLCNT | NoT |
| USED |

% n
VCNARSK

12 13 14 1§

VOLONT - Nunber of menbers in set

VCHASK - Bit nask of volune nember usage (VOLUNE CLASS MASK)
Order is from right to left
i.e. bit 15 is 15t nenber, bit 14 18 2nd menmber ...

Volune Mask Format
- USED IN INTRB, PVUSER, FILE CONTROL 8LOCK (FCB),

VOLUNE SET/CLASS DEFINITION, VOLUNE SET VTRB.
- 8-8IT NASK.

IV2 V6 I VS | vajvajvelwv|vol|

~ -

~ ~

|
-~ VOLUNE 0 (MASTER)

-=---=~ VOLUNE
------------ voLung 2

———————

................. VOLURE 3

--- VOLUAE 4

|
|
|
[
|
|
|
|
1
|
1

--- VOLUNE §

VOLUME 6

VOLUNE 7

Q: NOT NOUNTED OR HOM-REMBER

1: NMOUNTED OR MEMBER

5.00.00
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Lock Resources
CHAPTER 5 LOCK RESQURCES

SIRK Aliocation DST 253

Sir’s Ordered by Sir Nunber

SIR # RARK SIR NAME
1 10 LBAD PROCESS
2 33 CACHE CONTROL
3 91 Ind
4 92 000
5 50 PROCESS TREE STRUCTURE
5 0 SCHEDULING QUEUE
7 0 CST ERTRIES
8 80 SYSTEM DIRECTORY
] % LPDT
10 85 jing
1 110 STORAGE IN OVERLAY ARER
13 1% JPCNT
14 140 Jout
15 27 JHAT
16 5 FRAVT
17 22 LORDER SEGHMENT TRBLE
18 180 ¥DD
19 190 SPOOL
20 220 NESSRGE CATALOGUE
21 210 RIT
22 220 VOLUNE TRBLE
23 2% WELCONE MESSARGE SIR
24 240 ASSOCIATION TABLE
25 250 CS ALLOCATE
26 260 LOGGING BUFFER
27 83 PV MVIRB
28 280 MERSSIR
29 2% PV USER TRBLE
k] 300 InAGE
AN 310 KSAn
32 320 USER LOGGING
X} 330 DEBUG BRERKPOINT TRBLE
34 340 PCB
35 330 SUB-QUEUE MRPPING TRBLE
36 360 CILOG
37 25 FILE INTEGRITY
38 380 RIN
33 3% TAPE LABELS
40 87 DEVICE CLASS TRBLE
41 400 Reserved
42 401 Cold Load SIR
43 1st JOB
44 2nd 308
6.00.00
5-1

Lock Resources

Sir’s Opdered by Ranking

RBNK SIR 8 SIR NANE
5 6 FIRVT
10 1 LORD PROCESS
2 17 LOADER SEGHMENT TABLE
25 n FILE INTEGRITY
27 15 JNRT
50 5 PROCESS TREE STRUCTURE
60 6 SCHEDULING QUEUE
) ? CST ENTRIES
80 8 SYSTEH DIRECTORY
83 27 PY MVTRB.
85 10 DT
87 40 DEVICE CLRSS TRBLE
90 k] LPDT
91 3 100
92 4 000
110 11 STORAGE IN OVERLRY ARER
1% 13 JPCNT
140 14 Jour
180 18 Yoo
1 18 SPODK
20 20 NESSAGE CATALOG
210 21 RIT
220 22 VOLUME TRBLE
230 23 WELCOME MESSAGE
240 24 RSSOCIATION TABLE
250 25 CS ALLOCATE
260 2 LOGGING BUFFER
280 28 MEASSIR
2%0 29 PV USER TRBLE
300 30 INAGE
310 3t KSRH
320 2 USER LOGGING
33 33 DEBUG BRERKPODINT TABLE
335 2 CACHE CORTROL
340 34 PC8
350 35 SUB-QUEUE MAPPING TABLE
360 36 CILOG
380 38 RIN
330 39 TAPE LABELS
400 4 Reserved
5.00.00
5-2

Lock Resources
SIR Table Information

The systen internal resource table is located in non-linked memory (resident
table). The SIR table is used to protect critical system elements against
access by nore than one process, i.e., it provides & "lock out" mechanisn.
Each critical system resource (usually a table) is assigned a specific SIR
nurber. Procedures are provided within MPE to lock (GETSIR} and unlock
(RELSIR) the SIR. Processes attempting to obtain 2 SIR that is not available
are inpeded by the systen. The SIR table entries forn the head of a linked
list in this case. If nore than one process becones impeded, word 15 of the
PCB entry is used 1o add the "new" process to the grouing list, The nethod
of uninpeding the process depends on the SIR type.

A SIR does not respect process priority and operates in a FIFO nanner. Rs
processes becore inpeded on behalf of a SIR the new entries are entered at
the tail of the impeded list. MWhen the current holder of the SIR releases
it, on the first process in the list (pointed at by the head pointer) is
uninpeded. The linked list head and all pointers are then updated and the
neuly uninpeded process ux*l obtain the SIR.

Lock Resources

SIR Entry Fornats

01234567 8 9101112131415

e e e B B Tt e E B B T P B B e
4 0 free
0 1 (not locked)
0 2
0 3
PCB index of holder 0 SIR locked
] 1 (no inpeded processes
0 2
0 3
PCB index of holder 0 SIR locked
SIR QUEUE LENGTH 1 {inpeded processes)
HERD OF IMPEDED LIST(PCB relative) |2
TRIL OF IMPEDED LIST(PCB relative) |3

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

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

6.00.00
54




File Systen

CHAPTER 6 FILE SYSTEM

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

File Systen Overvieu

I/0 to files is done by refarence to file numbers, which are assigned by
calling the FOPEN intrinsic. This establishes an initial “point of attach-
nent", uhich nay be described as a commection betuween a progran (i.e.,
process) and that particular point in a particular file at uhich the next
FREAD or FURITE uould cause data to be transferred. A point of attachment is
described by a control block, of which there are several different kinds
(described later). Control blocks nay exist in the process’s oun stack or in
an extra data segnent assigned by the file systen. In order to find control
blocks quickly, a pointer schene called vectors is used. R control block is
uniquely described by a vector, which consists of tuo words with the first
word containing a segnent nunber and the second Mord containing a word offset
into the control table of the vector table entry which describes the location
of the control block within that segnent. The entire assenblage, consisting
of eight overhead words, the vector table, and all of the control blocks to
which it points, conprises the entire segnent; if in 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
PACB, uhich uwill exist as a result of an FOPEN to any file (except $NULL).
Bny required I/0 buffers are associated with the PACB; refer to Section 2.1.

A1l FOPENs specifying "nulti-access" for all processes running under a single
job use a single PACB for references to a nulti-access file. RAlthough all
these are attached to a single point in the file, the type of attachnent
(i.e., ROPTIONS) nay be different. So, each FOPEN specifying a multi-access
file establishes a "logical access control block", or LACB, uhich contains
the point-of-attachment local values. The use of a single buffer (i.e.,
PACB) ensures that references by various processes or against various FOPENs
uithin one process are dealt with in strict sequential order. Hote that
references to a file by other jobs, or by other processes not specifying
nulti-access, uill be through other PRCBs, whose buffers uill be read or
uritten at the pleasure of the file systen; in order %o ensure any sort of
coherence to such shared references, the jobs nust use global RINS and FLOCK
and FUNLOCK the file. $STDIN, $STDLIST, and spoolfiles are opened nulti-
access automatically.

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

File Systen

The file number assigned by an FOPEN is an index into the Available File
Table (RFT), a table of six-uord entries which is at the end of the PXFILE
part of the PCBK. Tuo double words are vectors to the PACB and (if it ex-
ists) the LACB.

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

Because control blocks are shared among processes, it is necessary to have 3
schene for coordinating access to then. R control block is “locked” by &
process which requires exclusive access to it for a time. Other processes
which attenpt to lock the block will find it already locked, and uill be in-
peded and queued. It nay alsc be necessary ts lock an entire control block
table so that a process can create or destroy a control block in it, or lock
or unlock an existing control block in the table.

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

Buffers

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

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

6.00.00 6.00.00
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Table Formais Overhead

This section gives a detailed discussion of the main tablas 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 names
apply to the entire word; if in parentheses, the names are defined in the
file systen listing but not explicitly used there.

File Systen Section of PCBX (PXFILE)

The PXFILE area is a subsection of the PCBX. It is a contiguous, expandable
and contractible block of storage that is managed by the file systew prinari-
ly for its oun use, Other subsystens, namely CS and DS, also make use of the
PXFILE section. In doing so they nust conform to the conventions of the file
systen.

The overall structure of the PXFILE area is:

(VERHERD (FIXED)
CONTROL BLOCK (VARIABLE}
THBLE
RVAILRBLE (VRRIRBLE)
RCTIVE FILE (VARIABLE)
TABLE
OL-5
6.00.00
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The part Jlabeled Overhead contains information that pertains to the
entire section. It is addressed via the pointer at DL-3.

o 1 7 8 15
PXFILE SIZE IN UORDS O PXFSIZE

LAST DOPEN ERROR NO. | LAST COPEN ERROR NO. 1

N 2
LAST DE RFT 3
SLRVE AFT NUMBER 4
LAST KOPEN ERROR NUMBER | LAST FOPEN ERROR NUMBER | 5
AFT SIZE IN WORDS 6 PRAFTSIZE
?
CS TRACE FILE INFO . (PRCTRINFQ}
LAST RESPONDING HO-WAIT I/0 AFT ENTRY RUNBER S PXFLEFTOFF

1ST USER (NOBUF) CONTROL BLOCK TABLE DST MUMBER | 10 DXFCBTY

24D USER (NOBUF) CONTROL BLOCK TRBLE DST NUMBER | 11 (PRFCET2)

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

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

STH USER (WOBUF) CONTROL BLOCK TRBLE DST NUMBER | 14 (PKFCBTS)

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

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

8TH USER (NOBUF) CONTROL BLOCK TRBLE DST WUMBER | 17 (PKFCBTS)

Partial word 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 CB’s in PXFILE CBT?
PXFKOPEN = PXFILE(5).(0:8)%, last KOPEN error code
PXFFOPEN = PXFILE(5).(8:8)#, last FOPEN error code
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Discussion:

PXFAFTSIZE This is the size (in words) of the fctive File Table {RFT).
The size iz in words to simplify calculating the size of
the available block.

PXFCBT1-8 These are the DST nunbers of the user (KOBUF) control block
tables. A DST nunber of O indicates that no data segrment is
allocated,

PRFCOPEN This contains the last COPEN error nunber. Hot used by the
file systen,

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

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

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

PRFFOPEN This contains the last FOPEN error number. If it is zero
then the last FOPEN successfully completed; otheruise the
last FOPEN mas unsuccessful and the nunber is the file sys-
ten error nunber.

PXFKOPEN This contains the last KOPEN error number. KSANM is partly
enbedded in the file systen, and an FOPEN failure on a KSAN
file can be caused by a failure to open either the key file
or the data file. This error nunber is used in conjunction
with PXFFOPEN to deternine which file caused the KSAM open
failure. This error nunber is not used by the file systen.

PXFLEFTOFF This is the AFT entry number of the last file/line that
conpleted a nowait I/0; if zero then no newait I/0 has been
conpleted. This cell is wnaintained solely by and for the
IBNRIT intrinsic.

PRFNOCB This bit signifies that control blocks are not to be
created in the PKFILE control block table. This bit is set
by the NOCB parameter to the CRERTE intrinsic or the :RUN
connand. This feature pernits 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 words) 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.

6.00.00
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PRFILE Control Block Table (PKFCBY

Addressing within a PXFILE control block table is soneuhat nmore complicated
than addressing an extra data segnent (BT since the table does not begin at
DB+0. Rs a result all pointers within the table are table relative; the
starting address of the table nust be added to a pointer to generate a final
DB-relative address. This addressing convention 1s 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 is expanded and the ac-
quired space is added to the RVAILABLE area.

fivailable Block
The part labeled Available is used to provide space uhen the Control Block
Table or the Rctive File Table is expanded. These tuo tables grow towards
each other, and uhen more space is needed it is simply taken fron the
fivailable Block.

When the Available 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 centracted.

G.00.00
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fictive File Table (AFT)

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

The averall structure of the AFT is:

ENTRY N (FIXED, 6 WORDS)

DL-9
ENTRY 1 (FIXED)
DL-5

where N = PXFAFTSIZE/6.

The length of the RFT is specified by PXFAFTSIZE. Unused entries are all
zeros, UWhen the table is full it is expanded by taking space fron the
Available block.

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

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

DB + O
ENTRY 0, NOT USED
BB + 6
ENTRY 1
0B+(N*6)
ENTRY N
6.00.00
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The structure of a file systen AFT entry is:

o 1 2 3 4 5 18
| EWTRY TYPE | N | | o
{ PHYSICAL ACB DST KUMBER } 1 RFTPRCBDST
! PHYSICAL ACB ENTRY ADDRESS } 2 AFTPACBENTRY
} LOGICRL ACB DST NUMBER ! 3 AFTLACBDST
2 LOGICAL ACB ENTRY RDDRESS i 4 RFTLACBENTRY
{ NO-WRIT I/0 I0QX I & RAFTIOON

The entry format depends on the entry type; the file system uses entry type
0

The following partial word field identifiers are used:

AFTTYPE = AFT.(0:4)#, entry type
AFTNULL = AFT.(4:1)4, $NULL file
Discussion:
RFTI0QK This is the 00 index of the pending nowait I/0 (if any).

This is applicable if the file was opened with the NOMRIT
option specified. Also, LS and DS have the same capability
and use this cell in a consistent nanner, This is because
the IOUAIT intrinsic services the file systen as well as S
and DS, and is the principal user of this cell. If the IOQK
is negative, then one of tuo possibilities exist. If the
file is a nessage file, then file IDQX is the accessor’s re-
ply port. If the file is a standard NPE file, then a read
u3s done to a nonexistent extent and this is sinply a stub
inserted by the file systen.

RFTLACBDST This is the DST that the Logical ACB (LACB) if it exists.
This is applicable if the file uas opened with the multi-
access option specified.

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

RFTNULL This bit signifies that the file is $NULL and that thare are
no control biocks.

5.00.00
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RFTPACBDST This is the DST that contains the Physical ACB (PACB). R
PACH exists for all files except $NULL.

RFTPACBENTRY This is the uord cffset into the control block table of the
PACB vector table entry. This uill be nonzero for all files
except $HULL.

RFTTYPE This is the AFT entry type number. Rt present the following
entry types are defined:

0 - file systen

1 - renote file

2 - DS (nomait I1/0 disallowed)
3 - DS {nowait I/0 allowed)

4-C3
§-C8
6 - KSRR

8 - Message File

Renote file AFT entry:
4 56 7 8 9101112131415

File Systen

0$ RFT entry:

AT R R
FSTYPE | C| M} P{ Rl DS ERROR NUMBER 0
ORTR SEGMENT NUMBER 1
DSDCB INDEK | UNUSED 2
DEV NUMBER 3
PREVIOUS RFT POINTER 4
1068 5

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

" - On if NMaster PTOP AFT.
P - On if PTOP related.
R - On if renote main process.
RFT 1 - DS data segnent table pointer.
aFT 2 - DSDSCB Index - DS data segment controi block index.
AFT 3 - Logical device nunber.
AFT 4 - Preceding DS open AFT Pointer.
AFT 5 - 100X - Sare as described above.

6.00.00
6- 10

e ety e e o B P N B R P R P e
FSTYPE | UNUSED iRl 0
LINE NUMBER 1
REMOTE FILE HUMBER 2
PENDING FCLOSE DISPOSITION FROM FOPEN 3
UNUSED Pl
Io0% 5
RFT 0
FSTYPE - This value uill be 1 for remote files.
AR - Set if the file uas opened nulti-access.
RFT 1 - Local line nunber of renote file.
AFT 2 - File nunber of the renote file.
RFT 3 - Pending disposition of the file. Set when file uas FOPEN'd and
uill possibly be used as the FCLOSE disposition.
AFT 5 - Ho Wait I/0 Queue Index.
6.00.00
6-9
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CS Line entry:
01234567 8 3101112131415
et et T B e B P e e Py B R
FYPE | ul ujioi Bl UNUSED 0
LOGICRL DEVICE NUMBER 1
VECTOR 70 MULTIPLE I0Q INDICES 2
TR | I} R 0IALI UNUSED 3
MISC’DST 4
10Q% ( CIO only ) 5

TO
FTYPE - This value will be 4 or 5. A 5 signifies that the line
has an autodialer attached.

] - The line has been opened with no waiting on I/8 requests.
I0 - Line is a nulttpoint control or 3270 station.
B - Line uas opened with buffering.
RFT 1 - Logical device nunber of the line,
AFT 2 ~ Vector to Multiple I0Q indices.
RFT 3
TR - Bit O on signifies tracing enabled. Bit 1 on signifies
trace al
I - On if line is currently connected.
R - Signifies that this CS device is an SCCP device.
ODIAL =~ 0 = Dial on Write, ansuer on read.
1 = Rnsuer on urite, diel on read,
2 = Aluays dial.
= Never dial.
AFT 4 - DST nunber of the line’s nisc data segment.

AFT 5 - If <> 0, then it is the system DB address of a single request I0Q
entry. IOWRIT uses this uord to pass the I0Q index of the con-
pleted request for this AFT to CSIOMAIT.

6- 11
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File Control Block Table (CBTAB)

R file control block table can be located in tuo places: (a) as a subpart of
the PXFILE area, as discussed in Section 3.1.2; or (b) in a data segment.
Rlthough putting control block tables in PXFILE has the advantage of provid-
ing rapid access, it detracts fron the space for the user’s stack; so the
larger control blocks (or optisnally, all control blocks) are put into extra
data seguents. On the other hand, referencing extra data seguents may result
in an absence trap, which is slow. Extra data segrent control block tables
are of three kinds: expandable, nonexpandable, and shared FCB.
Ronexpandable CBT’s are used for a single PRCB with buffers, i.e., uwhere the
control block is large or ithere the control block can’t be local to a single
process (for nulti-access). Expandable (or NOBUF) CBT’s are used for small
control blocks ,as LACB’s, PACB’s with no buffers, and FCB’s which are local
to a single process. R list of the expandable CBT’s associated with a
process is kept in the overhead area of PXFILE (cf. Section 3.1.1). MWhen a
small control block is needed, these CBT’s are checked in order to see if one
of then has roon. Shared FCB C8T°s are sinilar to expandable [BT’s except
that they belong to the systen rather than to a single process; the systen
keeps a list of DST’s which it has assigned for this purpose.

The overall structure of a control block table is:

OVERHERD (FI¥ED, 8 WORDS)
VECTOR TRBLE (VARIABLE)
CONTROL BLOCK (VARIABLE)

ARER
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verhead

The part labeled Gverhead contains information pertaining to the entire
table.

o 1 2 6 7 15
TRABLE SIZE IN WORDS | 0 CBTSIZE
DST NUMBER CONTRINING TABLE 1 CBTOSTX
TWPE | VECTOR TABLE SIZE IN WORDS 2
LOCK PIN 3 CBTPIN
Li 4 CBTCONTROL
INPEDED QUEUE HERD § (CBTQUEVE)
INPEDED QUEUE TAIL 6
UNUSED

Other identifiers used:

CBTTYPE = CBTAB(2).(0:2) Control block table type
CBIVTSIZE = [BTAB(2).(2:14) Vector table size
CBTLOCKBIT= CBTCONTROL.(0:1) Lock bit

Discussion:

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

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

CBTQUEVE This is the inpeded gueue for the table and has the same
fornat as the inpeded queue for a control blotk in the
table, There is no second inpeded queue because that
facility is used exclusively for BREAK requests against
the PACB for $STDIN/$STOLIST.

G.00.00
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CBTPIN This is the PIN number of the process that has the control
block locked.

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

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

0 - stack [PXFILE]

1 - NOBUF (expandable)

2 - Systen shared FCB

3 - Buffered (Contains a single PACB)

C8TVISIZE This is the size, in words, of the vector table area in the
control block table. It does not reflect the number of
entries used or unused.

NOTE: A1l PIN’s are kept as the word offset into the PCB table and as the
actual PIN nunber.

6.00.00
6 14

File Systen

Vector Table

The part labeled Vector Table contains infornation used to locate and lock
or unlock control blocks in the control block table,

The overall structure of the vector table is:

ENTRY 0 (FIXED, 8 NORDS)

ENTRY N (FIXED)

where N = (CBIVTSIZE/8)-1.

fin unused vector table entry wnill have zeros in all the words of the
entry. A used vecter table entry will have a nonzero value in the first
uord of the entry (the control block address is necessarily nonzero).

The gznerai structure of a vector table entry is:

01234567 & 9101112131415
H R siatx dootess T o venn
Ll Bl COUNT | UNUSED 1 VT’CONTROL

LOCK PIN 2 VUPIN

HIGH PRIORITY HEAD PIN 3 VT’ GHERD

HIGH PRIORITY TRIL PIN 4 VI'QTAIL

LOM PRIORITY HERD PIN 5 YT’ SAVEDKERD

LOM PRIORITY TRIL PIN 6 VT'SAVEDTRIL
UNUSED ?

6.00.00
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The following partial word identifiers are used:
VI*LOCK'BIT = VT’CONTROL. (0:1)

VI'BREAK’BIT = YT'CONTROL.(1:1)

VT COUNT = YT’CONTROL, (2:6)

Discussion:

VT*AOR Control block address is the table relative address of the

control block associated with the vector table entry.
It is & word displacenent from the beginning of the control
block table.

VT’BRERK’BIT This bit signifies that we are in the niddle of break mode.
This is used for the PACB of $STDIN/$STOLIST fron a terwinal
session only.

VT’ LOCK' BIT This bit is set whenever 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 it is zero, then the control block is not locked.

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

Y17 QUELE The high priority inpeded queue is a double word of PINs

that are the head and tail of the inpeded queue of processes
Haiting for access to the control block. Processes are
inpeded and uninpeded by the file systen using the normal
nechanisng available under MPE.

VT’ SRYEDQUEUE The low priority impeded queue is a double word of PINs
and has the same fornat as VIQUEUE. The only time this word
is used is when the control block is in BRERK node,
uhich can only happen to an ACB corresponding to
$STOIN/$STDLIST. It is wused to save the current
VT’QUEUE when the control block goes into BRERK node and to
restore VT'QUEUE when the control block goes back inte
non-BREAK rmode.

NOTE: All PIN’g are stored as offsets within the PCB table and not as actual
PIN nunbers.

5.00.00
6- 1¢




File Systen
Control Block Area

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

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

6o 1 2 15
: TYPE | SIZE : 0 CBDESCRIP
I |1
| |
| |
| DRTR |
| |
| |
| L]
where N = Size-1.
Partial uword field identifiers are:
CBTYPE = [B.(0:2)#, control block type number.
CBSIZE = CB.(2:14)%; control block size
Discussion:
CBDESCRIP This is the first uord of a control block; the format is
conron for all control blocks.
{BSIZE This is the size (in words) of the control block. The size
includes the descriptor word.
CBTYPE This is the type nuiber of the control block. There are

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

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

File Systen

When space is returned it becones a new garbage control block. To reduce
fragnentation the new garbage control block is conbined 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 enough to contain
the neu control block then the control block area and control block table are
expanded by a sufficient amount. If expansion is not possible, sorme other
control block table rust be used.

fAccess Control Block (ACB)

Virtually every file systen intrinsic constructs anm RCB as its first action.
When using the nulti-access option, each accessor shares a single PRCB.
However each accessor is permitted to view the shared file in a slightly dif-
ferent manner than the other accessors. For exanple, one accessor may access
the file in a read-only node while the other accessors nay access the file in
a read-urite node. To do this, each accessor nust, during his access, have a
slightly different ACB.

The PRCB holds infornation that is global to all accessors of the file. The
LACB holds information that is local to each accessor of the file. At the
beginning of a particular access, an ACB is constructed by calling LOC’ACB,
shich copies information from both the LACB and the PACB. At the end of the
access, the ACB is released by calling UNRLOC’ACB; this updates the PR(B and
LACB fron the ACB since sore of the fields may have been wodified due to the
access. This schere nearly elininates EXCHANGEDB’s to access the various data
segnents.

6.00.00 6.00.00
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Logical Access Control Block (LACB) LACBCTL See ACBCTL.
LACBERROR See ACBERROR.
Rll LACBs have the same structure:
LACBFRUN See ACBFHUM.
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LACBFOPTIONS See ACBFOPTIONS.
3 1 COMPLETE LACB SIZE 0
LACBMODE See ACBIMODE.
FILE KUMBER 1
LACBNAMET -8 See ACBNARNE.
FILE NANE - 18T CHAR. I FILE NAME - 2ND CHAR. 2
LACBPACB This is the DST and vector table entry for the
FILE NAME - 3RD CHAR. | FILE NRME - 4TH CHAR. 3 Physical ACB (PACB) for the file.
file.
FILE NANE - 5TH CHAR. | FILE NAME - 6TH CHAR. 4
LRCBRSIZE See ACBRSIZE.
FILE NAME - 7TH CHAR. | FILE NAME - 3TH CHAR. 5
LRCBSIZE This is the size, in words, of the LACB. A1l LACBs are
FOPTIONS 6 eighteen (decinal) words long.
AOPTIONS 7 LACBSTRTE See RCBLSTATE.
RECORD SIZE IN BYTES 10 LRCBSTOPCHAR See ACBSTOPCHAR.
BLOCK SIZE IN WORDS 1 LACBTLOG See ACBTLOG.
SPARE 12
CARRIAGE CONTROL COBE 13
|EDF|PG ILN ST |FK |TC |18 |88 |CAR|DB | EOF T | EOF N | 14
cl | TEL ICI Q| | TERMINAL STOP CHARACTER 15
ERROR CODE 16
LAST I/0 TRANSHISSION LOG 17

Partial word field identifiers are:

LRCBSIZE = LACB.(2:14)8, size in words
LACBSTOPCHAR = LACB(2).(0:8)#, terninal stop character
Discussion:

LACBROPTIONS See RCBAOPTIONS.
LRCBBSIZE See RACBBSIZE.

6.00.00
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Physical Access Control Block {(PACB)

File Systen

¢t 2 3 4 5 6 7 8 9 10 11 92 13 14 15

0 2 | COMPLETE ACB SIZE 0
The overall structure of the PACE is:
1 | FILE NUMBER 1
-I-----—-----------------i 2 FILE NAME - 15T CHAR. | FILE NAME - 2ND CHAR. 2
! BRSIC PACB : (FIXED) 3 FILE NRME - 3RD CHAR. | FILE NRME - 4TH CHAR. 3
i
’ ----------------------- I 4 FILE HRME - 5TH CHRR. ! FILE NAME - 6TH CHAR. 4
| BUFFERING | 5 FILE NAME - 7TH CHAR. | FILE NAME - 8TH CHAR. s
| | {VARIRBLE)
! EXTENSION { 3 FOPTIONS 3
————————————————————————— ? ROPTIONS 7
8 Record size in bytes 10
The buffering extension is optional; it is present if and only if the file
is accessed with buffering. There are thus tuwo possible fornats for an 9 BLOCK SIZE IN HORDS 11
RAC8:
10 UNUSED 12
1. No buffers; the buffering extension is not present.
A CARRIRGE CONTROL CODE 13
2, PACB buffers; the buffering extension is present and the buf-
fers are in the buffering extension. 12 JEOFIPG [LN |ST |FK |7C |18 |88 |CARIDB | EOF T | EOF N | 14
If nultiple PACB buffers exist, there will be a buffering extension for 131 ¢l | TEL ICE @ ] | TERMINRL STOP CHARRCTER 15
each, inmediately preceding the buffer. The basic PRCB (or NOBUF PACB) is ----
copied into the the ACB as words O through Z63; an ACB "extension" is then 14 ERRCR CODE 16
generated in words X264 - X67. The resulting ACB thus has the following
fornat: 15 LAST 1/0 TRANSMISSION LDG 12
16 20
FILE POINTER
17 21
18 22
CURRENT VARIABLE BLOCK NUMBER
19 23
20 24
RECORD TRANSFER COUNT
2 25
22 26
BLOCK TRANSFER COUNT
23 27
22 k]
HIGHEST BLOCK NUMBER STARTED
25 n
6.00.00 6.00.00
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26 32 The above words, 0-263, are physically located in the PACB of the file.
FCB VECTOR Below, words %64-167, are used by file system intrinsics- and are placed
2 33 onto the stack by the procedure LOC’ACB when locking  the  RCB.
Therefore, the buffering extension, if pres- ent, will innediately fol-
2] TOTAL NUMBER OF LACB’S 34 low word X63 of the actual ACB in the Control Block Table of the file.
29 18K | DEVICE TYPE | LAST LOGICAL I/0 STATUS 35 | |
52 | DST RELATIVE OFFSET TO PACB | 64
k] LOGICAL DEVICE HUMBER 36 | |
53 | DST RELATIVE OFFSET TO LACB | 55
31 [PF [HIT) i CURRENT BUFFER| TRPE DISPLACE | NO. BUFFERS | 37 | |
54 | DST RELATIVE OFFSET TO RCB IN THE STACK | 66
32 CURRENT RECORD WORD INDEX 40 | |
55 | STACK RELATIVE OFFSET 70 08 ! 67
33 BUFFER SIZE a | |
k] VIRTUAL LOGICAL DEVICE NO. 42
The following identifiers are used when referring to an ACB:
k] FHAVT INDEX 43
36 NUMBER OF INPUT LACB’S 44 (ACHSIZE} = ACB. (2:14)#, size in words
RACBFNUN = ACB{1).(B:8)4, file nunber
37 NARE TYPE | FILE DISPOSITION 45 ACBNANE = ACB(2)4, file nane
RCBNANE1 = ACBDBL{1)H, file name - first half
38 RCCESS BIT NAP [ BLOCKING FACTOR 46 ACBNANE2 = ACBOBL{2)K, File nane - second half
ACBFOPTIONS = ACB(6)H, FOPTIONS
“isintelirRiD] | RE] RH|RBR| NE| SEUFS{ EOFS 47 RCBAGPTIONS = ACB(7)H, AOPTIONS
ACBRSIZE = RCB{8)#, record size (bytes)
40 | SPOOLED DEVICE TYPE | SPOOLED DEVICE RECORD SIZE % ACBBSIZE = RCB(S)H, block size (words)
Spare = ACB(10)4, Unused
4 SPCOLED DEVICE FOPTIONS §1 RCBCTL = RCB(11)#, carriage control word
RCBLSTATE = ACB(12)#, local state flags
42 SPOGLED DEVICE ROPTIONS 52 ACBEQF = ACBLSTATE.(1:1)4, end of file sensed
ACBLPCTL = ACBLSTATE.(2:2)4, page and line control
43 ID0 OR ODD INDEX 53 ACBPAGECTL = ACBLSTATE.(2:1)4, page control
ACBLINECTL = ACBLSTATE.(3:1)#, line control
44 54 ACBSTREAN = ACBLSTATE.{4:1)#, strean I/0
NO-WAIT DISK RDDRESS RCBFKEYS = RCBLSTRTE.(5:1)#, restore function keys
45 55 ACBXNMITCRLF = ACBLSTATE.(6:1)#, transmit CR,LF to user
ACBTBLOCK = ACBLSTATE.(7:1)#, disable block node
a5 UNUSED 56 ACBBINARYIO = RCBLSTATE.(8:1)#, 8-bit terminal transfers
ACBCARRIAGE = ACBLSTATE.(9:1)#, carriage control flag
47 NO-WAIT LOGICAL DEVICE 57 (RCBDEFBLOCK) = RCBLSTATE.(10:1)#, default blocking
RCBRERDCODE = ACBLSTATE.(11:4)#, input EOF check
43 2] ACBRERDTYPE = RACBLSTATE. (1 input EOF type
P1P2 USED BY FDEVICECONTROL RCBREADMODE = RCBLSTATE.(13:2)¥; input EOF node
43 61 RCBMODW = RCB(13)4, rode word
e -=- RCBNODE = RCBMODM. (0:8)#, rode setting
50 UNUSED 62 RCBCIROVERFLON= 1)4, Signifies CIR overflou
ACBSETHODE = 1A)4, FSETHODE bits
ACBTAPEERROR = S, report recovered tape error
RCBINHIBCRLF = 1, inhibit terminal CR/LF
ACBQUIESCE = 11, critizal output verify
ACASTOPCHRR = 183, terminal step character
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ACBERROR = ACB{14 )4, error code Spa CB(46)#, Unused
RCBTLOG = ACB(15)#, last I/0 transnission log REBNUHHITLDEV = RCB(47)R Nouait logical device
RCBFPTR = ACBOBL(08)H, current record nunber ACBP1P2 = RCBUBL(24)#, Used by FDEVICECONTROL
RCBBLK = RCBOBL0S)H, current variable block ACBP1 = ACB(48)#, von " “
RCBRTFRCT = RACBDBL(10)#, logical record TFR count ACBP2 = ACB(49)#; v " "
RCBBTFRCT = ACBDBL(11)H, block transfer count
RCBHIBLK = ACBDBL{12)#, highest block started
ACBFCBY = ACBDBL{13)#, FCB Vector table entry Discussion:
RCBSHCNT = ACB(28)4, # of LACBs
ACBSTATW = ACB{29)#, access class, status, etc. RCBRBORTREAD This flag is used to abort a broken terninal re-read. The
ACBBRERK = RCBSTATH.{1:1)#, bresk ($STDIN/LIST only) flag is set via the RBORT parameter to FUNBRERK, If the
RCBDTYPE = ACBSTATW. (2:6)#, device type flag is set then the READ PENDING message uill be aborted
ACBACCCL = ACBSTATK. (2:3)#, device access class along uith the re-read. This feature is needed to hand-
ACBSUBCL = ACBSTATH. (5:3)4, device sub-class le the BREAK...:RBORT, etc. situation
RCBSTATUS = ACBSTATH. (8:8)#, last logical I/0 status
RCBASTATUS = ACBSTATU. (8:5)%, qualifying status part RCBACCCL This is the access class part of the device type nun-
RCBGSTATUS = ACBSTATH.(13:3)#, general status part ber. The following are legal values:
RCBDADDR = ACB(30)4, Ldev nunber of file
RACBBUFX = ACB{31)4, buffer data & misc. flags 0 - direct (e.g. disc)
ACBPRIV = ACBBUFX. (0:1)4, privileged access only 1 - serial input (e.g. card reader)
ACBHIT = RCBBUFX. (1:1)4, tuffer hit flag 2 - parallel inputfoutput (e.g. terninal)
ACBCURRBUF = ACBBUFX. (4:4)4, current buffer nor. 3 - serial input/output (e.g. nagnetic tape)
RCBNUMBUFS = ACBBUFX. (12:4)#, nunber of buffers less 1 4 - serial output (e.g. line printer)
ACBBUFUSED = ACB(32)4, used block word count
ACBBUFSIZE = ACB(33)4, buffer size (uords) RCBACCESS This is the access bit map for the file. The follouing are
ACBSPYDEY = ACB(34)4, spooled virtual device the bit definitions of this eight-bit field:
ACBFMAVTX = ACB(35)4, FHRYT index
RCBSHCNTIN = ACB(36)4, Nurber of input LACB’s (0:1) - unused
RCBDNTD = ACB(37)4, type & disposition (1:1) - unused
RCBDONTYPE = ACBDNTD. (0:3)#, nane type for dir. search (2:1) - read
RCBDISP = ACBONTD.(8:3)#, file disposition (3:1) - append
RCBANLD = ACB(38)4, access nask & LDEY (4:1) - urite
RCBACCESS = RCBANLD. (0:8)4, access nask (5:1) - lock
RCBBLKFACT = ACBANLD. (8:8)#, Blocking factor of file (6:1) - execute
RACBGSTH = ACB(39)#, spool control flags (7:1) - save
RCBSPOOLED = ACBGSTH. (0:1)4, spooled device flag
ACBSPOOLI0 = ACBGSTH. (0:2)4, spooled IN/OUT This access security is determined by the RCCCHECK in-
ACBSPSQ = RCBGSTW. (2:2)#, squeeze flags trinsic and enforced by the file systen
ACBSPSAZ = ACBGSTH.(2:1)#, file squeezed
RCBSPRSQ = RCBGSTU. {3:1)#, request to squeeze ACBROPTIONS This is the AOPTIONS in effect for this file access
RCBSPDSQ = ACBGSTH.{4:1)#, squeeze just done
ACBNOUAITEOF = ACBGSTH.(8:1)#, £OF advanced? ACBBINARYIC This bit controls full eight bit transfers on the 2644 page
RCBNOUAITMODE = ACBGSTHW.(9:1)#, last I/0: O=read, 1=urite node terminal. It is adjusted by FCONTROL(26) and
ACBABORTREAD = ACBGSTH. (10:1)#, abort broken re-read? FCONTROL(27)
ACBNEKEOF = ACBGSTU. (11:1)#, EOF advanced - tape file
ACBSAVEEOFS = ACBGSTH.{12:2)#, for saving RCBEOFS RCBBLK This is the block number of the current variable record for-
RACBEOFS = RCBGSTH.{14:2)#, EOF flags - :EOD/: nat block. Rpplicable if the record format is
BCBSPTYRC = ACB(40)4, spooled dev type/recsize variable.
RACBSPTYPE = RCBSPTYRC {0:6)%, spooled dev type
ACBSPREC = ACBSPTYRC. (6: 10)“ spooled dev rec size ACBBLKFACT This is the blocking factor for the file. It is the nun-
RCBSPFOPT = ACB(41)#, spooled dev FOPTIONS ber of records in a block. Llegal values range fron 1 to
ACBSPAOPT = ACB(42)%, spooled dev ROPTIONS 255
RCBSPXDDX = ACB(43)#, I0D/0DD index
ACBNOWRITDA = ACBDBL(22)#, Nowait disc address
6.00.00 6.00.00
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RCBBRERK This is the break node flag. It is applicable if the RACB ACBOTYPE This is the device type nunber of the file. The
is for $STDIN or $STDLIST. If set it neans that the following are legal values {octal):
BRERK key has been hit and that the CI should have high
priority access to the RCB. The flag will be cleared 0 - noving head disc
when a RESUME or ABORT is issued. 1 - fixed head disc
7 - foreign disc
RCBBSIZE This is the block size, in words, of the file. 10 - card reader
11 - paper tape reader
RCBBTFRCT This is the total nunber of blocks transferred to and fron 20 - terninal
the file. The initial value is 0D. 24 - card reader/interpreter/punch
26 - SSLC
ACBBUFUSED This is the word index, relative to the base of the 27 - progrannable controller
block, for the selected record uithin the block. This is 30 - nagnetic tape
applicable if the file access is buffered. 31 - serial disc
40 - line printer
RCBCARRIRGE This bit signifies that the file has carriage control. It 41 - card punch
is the same as the carriage control bit in 42 - paper tape punch
REBFDPTIUNS if the file is spooled. If not spooled, the 43 - CALCONP 500 plotter
bit is zero, and IOMOVE wuill pass the FURITE carriage 44 - CALCOMP 600 plotter
control parameter directly to the driver rather than 45 - CALCOMP 700 plotter
erbedding €t as the first character of the output record.
RCBEOF This bit is set when EOF has been sensed
RCBCTL This is the CONTROL parameter from the last FWRITE.
This value is pertinent if the file was opened with car- RCBEOFS This is the type of EOF detected on $STDIN(X). This
riage control. field consists of two bits:
RCBCURRBUF This is the buffer nunber (0-relative) containing the most (0:1) - super colon (i.e. EOF for $STDINX)
recently referenced record. Applicable if the file access {1:1) - regular colon (i.e. EOF for $STDIN)
is buffered.
fipplicable for nulti-access to $STDIN(X) only.
RCBDADDR This is the logical device nunber of the file. For a disc
file this is the logical device nunber of the Ffirst RCBERROR This is the error number for the file. It is used by all
extent. intrinsics except FOPEN. When an error is detected the er-
ror nunber is placed in this cell. The error nunber is
RCBDEFBLOCK This bit signifies that the file is to be accessed with cleared at the beginning of each callable intrinsic except
default blocking. The bit is initialized from the FCHECK (which reads it).
FOPEN stateuord STRTE. It does not need to be in the ACB;
1t is nentioned here only to signify that the bit is effec- RCBFCB This is the FCB vector for the file. Applicable only to
tively used dve +to the way ACBLSTRTE is initialized disc files.
fron STRIE.
ACBFKEYS This bit controls the definition of the f1 and f2
RCBDISP This is the file close disposition derived from the function keys on the 2644 page node terminal; it is ad-
FOPEN call. The only uway this can be specified is via a justed by FCONTROL(32) and FCONTROL(33). (Dhsolete function)
file equation. The legal values are the sane as those
for FCLOSE. RCBONTYPE This is the file reference RACBFHUM File nunber, range fron 1 to 255. Used nostly for
fornat type nunber and is derived from the FOPEN call., The calling routines that access things such as labels by file
following are legal values: nunber.
0 - full nane ACBFOPTIONS This is the FOPTIONS in effect for this file access
1 - account name absent
2 - group and account name absent RCBFPTR This is the sequential access record pointer; it con-
3 -

null nane

This information is needed by FRENANE.
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value is 0D. This value is used only by the FREAD, FURITE
and  FUPDATE  intrinsics. Houever  the value is
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maintained by all  data  transferring file systen RCBMGDE These are niscellaneous node flags. The constituent bits
intrinsics. are described individually.

ACBFNAVTX This is the entry index into the file nulti-access vec- RCBNANE This is the local file name. The name is eight bytes in
tor table (FMAVT). This is valid if the file access length uith trailing blanks added
is nulti-access.

) RCBNEWEQF This flag when set indicates that a new tape mark

RCBGSTATE These are niscellaneous state flags. These  are should be wuritten before the tape is rewound or
"global" in nature in that they are the sane for all ac- backspaced. fipplicable only to magnetic tape files.
cessors in @ nulti-access  environnent, The con-
stituent bits are described individually. RCBNOWAITECF This bit is used to save the value of the local EOF ad-

vanced flag NEMEOF in IOMOVE between the I/0 initiation and

ACBGSTATUS This is the general part of the last I/0 status for the 1/0 completion calls. This flag is applicable if the
file. The following are the legal values: file is accessed in nowait I/0 node

0 - pending ACBNOWRITMODE  This cell is used to save the I/0 mode between nowait I/0
1 - successful initiation and conmpletion calls, If the bit is set then the
2 - end of file last I/0 request was a wurite; otheruise it was a read.
3 - unusual condition This cell 1is pertinent if the file is accessed in
4 - irrecoverable error nouait I/0 node

RCBHIBLK This is the highest block nunber for which an an- RCBNUNMBUFS This 1is the nunber of buffers, less one, used for the file
ticipatory read has been issued, and is applicable if the access. Applicable if the file access is buffered
file access is buffered. The initial value is -1D.

ACBPAGECTL This is the page control bit. If not set then a page is

RCBHIT This is the buffer hit flag. If set it indicates that the assuned to consist of 60 lines (auto page eject); if set
last read or urite request was serviced uithout any physical then a page is assumed to consist of 66 lines (no auto page
1/0 required, This flag is used only for performance eject). This is used primarily for line printers but
neasurenent. The code which nanipulates it is optional to is also valid for terninals; these are the only devices for
the file systen, and is controlled by compiler toggle X3. which this is  valid. This bit is adjusted by

FCONTROL{1) and FWRITE with the appropriate carriage

ACBINHIBCRLF This bit controls the ternination of lines wuritten to the control
terminal. If not set then each line is terminated with a CR
and LF; if set then no line ternination characters are ACBPRIV This flag when set indicates that the file is
used. This bit is valid if the file is a terninal file; it privileged in that it has a negative file code; the user
is adjusted by FSETMODE. nust be in privileged node to access it

ACBLINECTL This is the line control bit. If not set then each line RCBASTATUS This is the qualifying part of the last I/0 status for the
is post-spaced; if set then each line is prespaced. file. The wvalues are unique for each general status
This bit is wused by line printers and terninals only. part. See I/G System INS for all legal values
It is adjusted by FCONTROL(1) and FWRITE with the ap-
propriate carriage control. RCBQUIESCE This bit controls critical output verification. If set

buffered output is guaranteed to have been written to the

RCBLPCTL This are the line and page control bits, which are device when control is returned to the user. This bit is
described separately. adjusted by FSETMODE.

ACBLSTATE These are niscellaneous state flags. They are "local" in ACBRERDCODE This field consists of the input EOF checking type and
nature in that they nay be different for each acces- vode, and is used to generate the P1 parameter to
sor in a nulti-access environment. Bits (9:6) are initial- ATTACHIO. These fields are described individually.
ized fron the stateword local variable called STATE in
FOPEN; the ten remaining bits are initialized individually. ACBREADNODE This field controls the input EOF checking node. It is 00
The constituent bits are described individually. for reading $STDIN, 01 for reading $STDINKX, and 10 for the

connand interpreter.
6.00.00 6.00.00
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ACBRERDTYPE This field controls the input EOF checking type. It is 01 RCBSPVDEY This is the logical device nunber of the spooled
for JOBs, 10 for SESSIONs, and 00 for DATA. :evice. Rpplicable if the file access is to a spooled

evice.

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

ACBSPXDDX This is the index into the IDD or 00D for a spoolfile.

ACBRYFRCT This is the total nunber of records transferred to and fron Applicable if the file access is to either a spooled
the file. The initial value is 0D. device or a spoolfile.

RCBSAVEEQFS This field is used to save the contents of RCBEOFS ACBSTATUS This is the last I/0 status for the file. It cones fron
during BREAK mode processing. the I/0 status part of the IOCB returned by RTTRCHIO

Kot all ATTACHIO calls update this cell.

RCBSHCNT This 1is the total number of LACBs that exist for this
PACB. Valid if the file access is multi-access. RCBSTOPCHAR This is the record ternination character used for ter-

ninal reads. This character can be changed via

RCBSHONTIN This is the total nunber of input-only LACBs that exist for FCONTRGL({25)
this PACB. Valid if the file access is
nulti-access. ACBSTREAN This bit signifies inter-block garbage for disc files. IFf

set, the block size is a multiple of 128 wuords and there-

RCBSHCNTS This is the total LACB and total input-only LACB fore there is no garbage data betueen blocks. This
counts, each of which is described separately. fact is wused to improve nmultirecord I/0 by napping

the request into as few RTTACHIOs as possible.

RCBSIZE This is the size, in words, of the RCB. The complete
size {including buffers) nay be calculated fron the DST size RCBSUBCL This is the sub-class part of the device type number. The
containing the ABC. It does not include the buffering ex- sub-class is unique for each access class. The follow-
tension, if present. ing are the legal sub-class values for cach device

class:

RCBSPAOPT This is the AOPTIONS for  the  spooled  device,
fApplicable if the file access is to a spooled device. 0 - direct

0 - noving head disc

ACBSPFOPT This is  the FOPTIONS for the spooled device. 1 - fixed head disc

fpplicable if the file access is to a spooled device. 7 - foreign disc
1 - serial input

ACBSPODLED This is the spooled device flag. If set then the file ac- 0 - card reader

cess is o a spooled device. 1 - paper tape reader
2 - parallel input/output

RCBSPOCLIO This field is a combination of the spooled device flag and 0 - terminal
the input/output node of the spooled device. Legal values 4 - card reader/punch
are: 6 - SSLC

7 - progrannable controller
00 - not spooled 3 - serial input/output
01 - illegal 0 - nagnetic tape
10 - input spooling 7 - serial disc
11 - output spooling 4 - serial output
0 - line printer

RCBSPREC This is the record size, in bytes, of the spooled 1 - card punch
device. fpplicable if the file access is to a spooled 2 - paper tape punch
device. 3 - CALCOMP 500 plotter

4 - CRLCONP 600 plotter

ACBSPTYPE This is the device type (from the LDT) of the spooled 5 - CRLCOMP 700 plotter
device. Rpplicable if the file access is to a spooled
device,

ACBSPTYRT This cell centains the spooled device type and record

size, which are described separately.

5.00.00
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RCBTAPEERROR This bit controls the reporting of recovered magnetic If present, the PACB buffering extension contains from one to sixteen
errors.  If not set the recovered errors are not tlock buffers each having the folloning format:
reported to the user; if set then recovered errors are
reported to the user by returning CCL and error nurber 39.
Valid if the file is a nagnetic tape file. This bit is 0123456 78 9101112131415
adjusted by FSETMODE. =={--1--1- o el Pt oo et R ol -
10Q ENTRY INWDEX O BLKIOQX
RCBTBLOCK This bit controls block node transfers on the 2644 page node
terninal. This bit is adjusted by FCONTROL(28) and BLK LDEV NUMBER I 1 1 UlLRIDI W B] Pl 1 BLKFLAGH
FCONTROL(29).
1008 - STATUS 2 BLKLSTAT
ACBTLOG This is the last I/0 transmission log for the file. It con-
es fron the If0 transmission log part of the IGCEB return- I0C8 - TRANSMISSION LOG 3 BLKTLOG
ed by RTTACHIO. Not all ATTACHIO calls update this cell.
4 BLKBLOCK
ACBYDADDR This is the volume table index for the  file. BLOCK HUMBER
Applicable if the file is a disc file. 5
ACBXMITCRLF This bit controls (R and LF insertion into the user 6 BLKDADDR
buffer on the 2644 page node terminal. This bit is ad- BLOCK SECTOR ADDRESS
justed by FCONTROL(30) and FCONTROL(31). 7
8 BLKEXTBASE
BLOCK EXTENT BASE
9
BLOCK EXTENT SIZE 10 BLKEXTSIZE
URUSED 11
12 BLKBUFFER
BUFFER
Other identifiers used:
BLKFLAGU = BLK(1)#, Flag and LDEV word
BLKLDEV = BLKFLAGH. (0:8)#, block logical device nunber
BLKFLAGS = BLKFLAGW. (0:8)#, block I/0 flags
BLKUNRLLOCEXT = BLKFLAGW.(10:1), Block from unalloc. extent
BLKREVERSE = BLKFLAGH.(11:1), FREADBACKNARD (not used )
BLKDONTWRAIT = BLKFLAGW. (12:1), I/0 status not checked
BLKIOOUT = BLKFLAGH. (13:1)#, last I/0 was urite?
BLKDIRTY = BLKFLAGH. (14:1)8,buffer nodified?
BLKIOPEND = BLKFLAGH.(15:1)#,I/0 in progress?
BLKIOCOMP = BLKFLAGW.(14:2)#,1/0 conplete - not dirty
BLKIOCB = BLKDBL{1)#, 108
6.00.00 6.00.00
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Discussion: BLKLSTRT The 1/0 status part of the IOCB consists of the PCB num-
ber and the error code for the completed 170
BLKBLOCK This is the block number of the data contained in the request.
buffer. A value of -10 indicates that the buffer is
enpty. BLKTLOG The transmission log part of the IOCB is the number of
vords or bytes transferred by the the I/0 request.
BLKBUFFER This is the actual file system buffer space. Each buffer is
exactly one file block in size. BLKREVERSE This bit would indicate that we are reading back- wards fron
a tape. However, currently FRERDBACK- HARDS can only be
BLKDRDDR This is the block’s logical device and sector nunber. perforned unbuffered
BLKDIRTY This flag is set if the contents of the buffer has been BLKUNALLOCEXT This bit signifies that the block was "read" fron an unallo-
nodified. MHhen the block buffer is re-used this flag is cated extent. RActually, the buffer was simply cleared with
checked to see if the block needs to be uritten to the fill characters. Therefore, if a urite is attenpted to the
device. block residing in this buffer, it nust pass through FCONVBLK
to allocate the extent first
BLKDONTURIT This bit will be on if the I/D Was already completed via
"DONT’HAIT" but the status has not been checked yet. Check
the status before using the black in the buffer.
BLKEXTBASE This is the sector address of the extent base in which the
block resides. This is used for disc caching.
BLKEXTSIZE The size, in sectors, of the extent in which the block
resides. This is used for disc caching
BLKFLAGS These are the niscallanecus flags associated with  the
block, which are described separately.
BLKIOCB This is the IOCB returned by the I/0 systen when the
block I/0 has completed. On a blocked I/0 request this is
obtained fron the ATTACHIO call; on an unblocked I/0 request
this is obtained from WRITFORIO.
BLKIOCOMP This is the buffer nodified flag (BLKDIRTY) and the I/0 in
progress flag (BLKIOPEND), which are described
separately. This field is usually interrogated to see if
it contains the value 2, uhich neans that the buffer hes
been nodified but not yet uritten to the device.
BLKIOOUT This is the node of the I/0 operation for the block. It
is set by a urite and cleared by a read.
BLKIGPEND This is the I/0 in progress flag. It is set if the I/0 is
pending; it is cleared when the I/0 has completed.
BLKIDQX This is the I0Q index of the unblocked I/0 request for the
biock. It is used as the argunent to WRITFORID, which en-
sures the corpletion of the I/0 request
BLKLDEV This is the logical device nunber of the block. (Valid only

for disc files.)
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file Control Block {FCB) 12 UNUSED 14
13 UNUSED 15
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 F(Bs. 14 16 FCBEOF
END OF DATA POINTER
The infornation contained in an FCB is derived from the file label, The FCB 15 17
is used to hold this information, rather than the file label, since it can be
accessed nore quickly. 16 | NO. USER LRBELS WRITTEN | NO. USER LRBELS AVAIL. | 20 FCBUSERLBL
There are tuo strategies to choose from in deciding uhere to place the FCB. 17 EXTENT SIZE IN SECTORS 21 FUBEXTSIZE
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 NOBUF 18 BLOCKING FACTOR | SECTORS PER BLOCK 22
expandable CBT if it won’t fit in the PXFILE area or if the progran is run
uith NOCB). If the file could possible be shared, then the FUB is aluays 19 | SECTOR OFFSET TO DATA | DISP | NO. EXTENTS - 1 23
placed in a shared control block table. The nunber of & data segnent con-
taining a list of shared file systen data segnents is kept in systen global 20 LRST EXTENT SIZE IN SECTORS 24 FCBLAST-
location 1076 octal. The size of the FCB depends on the naximum number of EXTSIZE
extents specified at FOPEN; there are 44 (octal) words plus tuo per extent. 21 NO. OPENS INPUT MODE 25
There nill be at least one extent, since the file label always exists in the
first extent. The FCB extent map is in,terns of logical device and sector 22 | GROUP NAME - 1ST CHAR. | GROUP NAME - 2ND CHRR. 26 FCBGN
nunber, The extent map in the file label is in terns of volume rather than
logical device; the map is converted by VTABOLDEV when the label is read, and 23 | GROUP NAME - 3RD CHAR. | GROUP NARE - 4TH CHAR. 27
converted back by LDEVTOVTAB when the label is uritten to disc
24 | GROUP NANME - STH CHAR. | GROUP NAME - 6TH CHRR. X
The FCB has the following fornat:
25 | GROUP NANME - 7TH CHAR. | GROUP NAME - 8TH CHAR. 3
01 2 3 7 8 12 13 14 15 26 RCCT NAME - 1ST CHAR. | RCCT NAME - 2ND CHAR. 32 FCBAN
0 1 COMPLETE FCB SIZE ] 27 RCCT MAME - 3RD CHAR. | ACCT NANE - 4TH CHAR. 33
1 SPARE 1 28 ACCT NAME - 5TH CHAR. | ACCT NAME - 6TH CHAR. 34
FOPTIONS 2 FCBFOP- 29 RCCT NAME - 77TH CHAR. [ ACCT NAME - 8TH CHAR. 35
TIONS
3 DEVICE SPECIFICATION 3 FCBOEVICE X 36 FCBSTART
s START OF FILE BLOCK NUMBER
4 | PREV. LOCK| DEV. TYPE | C | |DEVICE SUBTYPE 4 31 k1
5 NO. OPENS FOR OUTPUT 5 32 40 FCBEND
CURRENT NUMBER OF DATA BLOCKS IN THE FILE
6 NO. OPEHS FOR ANY MODE 6 3 4
7 RIN NUMBER 7 FCBRIN 34 42 FLBNUN-
NUNBER OF OPEN AMD CLOSE RECORDS {MESSAGE FILE) OPENCLSREC
3 EXCLUSIVE STRTUS 10 ch;xc- 35 43
ST
9 i€l | mTaBx | VHASK 11 FCBPVIKFO 36 LOGICRL DEVICE NUMBER | 44  FCBEXTHARP
10 12 FCBFLIN 37 FIRST EXTENT SECTOR NUMBER 45
FILE LINIT - -
" 13 .
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| . | FCBOISP This is the pending FCLOSE disposition for the file
{ | Legal values are:
| LOGICAL DEVICE NUMBER | |
-------------------------- | 0 - no change
i LAST EXTENT SECTOR NUMBER | 1 - save pernanent
2 - save temporary and rewind
3 - save tenporary but do not reuind
4 - release
Other identifiers used: 7 - invalid file (file label access error,
FCBCRUNCH This bit governs if space uill be returned beyond the EOF
FCBSIZE = FCB.(2:14)4, size in words upon the last FCLOSE of the file
FCBLKST = FCB(4).(0:2)#, previous lock state
FCBDTYPE = FCB(4). (; device type 0 - ne change
FCBCRUNCH = FCB(4).(8:1)%, pending crunch disposition 1 - return space beyond EOF
FCBSUBTYPE = FCB(4).(12:4)#, device subtype
FCBOCNTOUT = FCB(5).(0:8)%, no. accessors - output
FCBOCKT = FCB(5}.(8:8)#, no. accessors FCODTYPE This is the device type nunber of the first extent of the
FCBCLASSFLG = FCB(8).{0:1)#, PV class flag file. See RCBDTYPE for a list of legal values
FCBINTABX = FCB(9).(4:4)%, MNounted volume table index
FCBVIRSK = FCB(9).(8:8)%, Volunme Mask FCBEND Block nunber of the file's EOF, relative to FCBSTART
FCBLBLEOF = FCB(16).{0:8)#, no. labels wuritten
FCBLBL = FCB{16).(8:8)#, no. labels available FCBEOF This is the end-of-file pointer for the file. It is
FCBBLKFACT = FCB(18).(0:8)#, blocking factor double integer representing the number of records in the
FCBSECTPBLK = FCB(18).(8:3)#, sectors per block file. It can also be viewed as the record number of the
FCBSECTOFF = FCB(19).(0:8)#, sector offset to data next record past EOF
FCBDISP = FCB(19).(8:3)4, pending disposition
FCBNUMEXTS = FCB(19).(11:5)#, no. extents less 1 FCBEXCLSTAT This is the exclusive status of the file access. If -1 then
FCBOCNTIN = FCB(21).(8:8)%#, no. accessors - input the file is being accessed exclusively; otheruise it is the
FCBLABEL = FCBOBL(13)#, label LDEV and sector nunber of seni-exclusive accessors.
FCBLDEV = FCB(36).(0:8)#, label LDEV
FCBEXTHRP This is the extent mnap of the file. The nurber of ex-
tents is specified by FCBNUMEXTS; a 0D extent
Discussion: descriptor indicates that the extent has not been
allocated.
FCBACBOST This is the DST of the ACB that uas created at the same FCBEXTSIZE This is the extent size, in sectors, of the file. ALl ex-
tine as the FCB. This is wused in conjunction wuith tents in the file except possibly the last have this size
FCBNEWFCBDST when relocating the FCB. This is a logical value, and legal values range fron
65535 sectors. This restricts the nmeximun file size te
FCBACBY This is the vector table entry of the ACE that was ; 2097120 sectors (268,431,360 words).
created at the same tine as the FCB. This is used in con-
junction uith FCBNEWFCBY when relocating the FCB. i FCBFLIN This is the end-of-space pointer for the file. It is a
double word integer representing the Haxinud nunber of
. records (fixed length record format) or blocks (un-
FCBRN This is the account nane of the file. It is eight i defined or varisble length record format) ir the file,
bytes in length uith trailing blanks added. i
i FCBFOPTIONS This is the FOPTIONS in effect for the file
FCBBLKFACT This is the blocking factor of the file. It is the nun-
ber of legical records in a physical block. legal values FCEGN This is the group naie of the file. It is eight bytes long
range fron 1 to 255, with trailing hianke asdes
FCBDEVICE This specifies the device on phich the fils resides, If £rplese

it is posizive then it represents a logical device nurber
1f negative it represents a [negative} device class indew
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FCBLASTEXTSIZE

FCBLBL

FCBLBLEOF

FCBLDEV

FCBLKST

FCBIMVTABX

FCBNEWFCBDST

FCBNEWFCBY

FCBNUMEXTS

File Systen

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

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

This is the end-of-data pointer for the user labels. It
is analogous to FCBEOF in that it represents the number
of labels uritten. The initial value is O.

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

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

0 - no accessors
1 - rea

2 - urite

3 - read/urite

If the file resides on a private volume, then this field
““represents the nourtéed volime table index of the volume set
entry on which the file resides.

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

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

This is the naxinum nunber of extents, less one, al-
lowed for the file. It is not the nurber of extents
presently allocated, which is always deternined by
counting nonzero entries in the extent nap.

FCBNUNMOPENCLSREC Nunber of open and close records in the nessage file.

6.00.00
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FCBOCRT

FCBOCNTIN

FCBOCNTOUT

FCBRIN

FCBSECTOFF

FCBSECTPBLK
FCBSIZE

FCBSTART

FCBSUBTYPE
FCBUSERLBL

FCBVMASK

This is the nunber of accessors for the file.
Alternatively it can be viewed as the number of PACBs
created for the file.

This is the number of file accessors having input
access.

This is the nunber of file accessors having output
access.

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

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

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

This is the size, in uords, of the complete FCB. It in-
cludes the extent map.

Block nunmber of the file’s start, excluding the file
label block.

This is the device subtype number of the first extent.

This field describes the user labels for the file. It con-
sists of FCBLBL and FCBLBLEOF, described separately.

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

6.00.00
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File Label (FLRB)

The file label has the following format:
——

0 1 2

3 78 12 13 14 15

FILE NAME - 1ST CHAR. | FILE NAME - 2ND CHAR. ¢ FLLOCNANME

FILE HAME - 3RD CHAR. | FILE NAME - 4TH CHAR. 1

FILE NAME - 5TH CHAR. | FILE NAME - 6TH CHAR. 2

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

GROUP NAME -~ 1ST CHAR.

GROUP NAME - 2ND CHAR. 4 FLGRPNANE

GROUP NANME - 3RD CHAR.

GROUP NAME - 4TH CHAR. 5

GROUP HAME - BTH CHAR.

GROUP KAME - 6TH CHAR. 6

i

GROUP NAME - 7TH CHAR.

GROUP NAME - 8TH CHAR. 7

RCCT NAME - 1ST CHAR.

RCCT NAME - 2ND CHAR. 10 FLRCCTNAME

ACCT HAME - 3RD CHAR. | ACCT NAME - 4TH CHAR. 1"

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

RCCT NAME - 7TH CHAR. | ACCT NAME - 8TH CHAR. 13

CREATOR NAME - 1ST CHAR.| CRERTOR NAME - 2ND CHAR.| 14 FLUSERID

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

CREATOR NAME - 5TH CHAR. | CREATOR NAME - 6TH CHAR.| 16

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

LOCKHORD - 1ST CHAR. | LOCKHORD - 2HD CHAR. 20 FLLOCKUORD
LOCKUORD - 3RD CHAR. | LOCKWORD - 4TH CHAR. 2
LOCKHORD - 5TH CHAR. | LOCKWORD - 6TH CHAR. 22
LOCKUWORD - 7TH CHAR. | LOCKWORD - 8TH CHAR. 23
24 FLSECHK
SECURITY MRTRIX
25
FILE LANGUAGE ATTRIBUTE | ISRis]| a2

6.00.00
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File Label (Cont.

CRERTION DRTE 27 FLUREATE
LAST ACCESS DATE 30 FLLASTARCC
LAST MODIFICATION DATE 31 FLLASTHOD
FILE CODE 32 FLFILECODE
C1 | mvTRBX | VMASK 33 FLPVINFO
ST R LY | SUBTYPE | DISC TYPE | R/M | 38 FLOCK
NO. USER LABELS WMRITTEN | NO. USER LABELS AVRIL. 35 FLUSERLBL
36 FLFLIN
FILE LINIT IN BLOCKS
37
40 FLFCBVECT
FCB VECTOR
4
CHECKSUM 42 FLCHECKSUM
Lo LoAD ID 43 FLCLID
FOPTIONS 44 FLFOPTIONS
RECORD SIZE IN BYTES 45 FLRECSIZE
BLOCK SIZE IN WORDS 46 FLBLKSIZE
SECTOR QFFSET | | HO. EXTENTS -1 47
LAST EXTENT SIZE IN SECTORS S0 FLLASTEXT-
EXTENT SIZE IN SECTORS 51 FLE)I(%IZE
§2 FLEOF
END OF DATR POINTER
53
VOLUNE TRBLE INDEX | 54 FLEXTHAP
------------- ;;'}—E;;Eﬁ_;EUUR NUNBER 55
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File Label (Cont.) FLRESTORE = FLAB(28).(1:1)H, file being restored
(FLLORD) = FLAB(28).(2:1)#, file loaded
FLEXCL = FLAB(28).(3:1)8, exclusive access
FLSR = FLAB(28).(0:2)#, S & R bits
FLSRL = FLAB(28).(0:3)8, S, R, & L bits
(FLSRLX) = FLAB(28).(0:4)#, S, R, L, & X bits
FLSUBTYPE = FLAB(28).(4:4)4,  device subtype
VOLUNE TRBLE INDEX | FLDTYPE = FLAB(28).(8:6)#, device type
-------------------------- FLSTRTUS = FLAB(28).(14:2)% urite/read status
LAST EXTENT SECTOR KUMBER (FLLBLEOF) = FLAB(29).(0:8)# no. labels written
(FLLBL) . no. labels available
FLSECTOFF sector offset to data
FLNUNEXTS no. extents less 1
FLLABEL label VTAB and sector
FLVYTRB label VTAB index
154 FLALLOCTINE
FILE RLLOCATION TINE
158 Discussion:
FILE ALLOCRTION DRTE 156 FLALLOCDRTE FLACCTNRNME This is the account name of the file. It is eight
bytes in length with trailing blanks added.
FLALLOCDATE Date that the file uas allocated on this systen.
160 FLSTART
START OF FILE BLOCK NUMBER FLALLOCTINE Doubleword containing the time that the file was al-
161 located on this systen.
162 FLEND FLBLKSIZE This is the block size, in sectors, of the file
BLOCK NUMBER OF END OF FILE
163 FLCHECKSUM This is the exclusive-OR checksun of the file label (ex-
cluding words 34, 42, and 43 octal) and is used for error
164 FLNUMOPENCLSREC detection. Each time the file label is read fron disc the
NUMBER OF OPEN AND CLOSE RECORDS (MESSRGE FILE) check sun is calculated and conpared against the value
165 recorded in the file label. Similarly, each tine the file
label is written to the disc the check sun is calculated
DEVICE NAME - 1ST CHAR. | DEVICE NAME - 2ND CHAR. |174 FLDEVNAME and inserted into the file label
DEVICE NAME - 3RD CHAR. | DEVICE NAME - 4TH CHAR. [175 FLCLID This is the cold load number in effect the last tine that
the file was accessed. This should aluays be the current
DEVICE NRME - 5TH CHAR. | DEVICE NAME - 6TH CHAR. [176 cold load number. If it is not, it neans that the systen
crashed while the file uas open and that the data in the
DEVICE WAME - 7TH CHRR. | DEVICE NAME - 8TH CHAR. 177 file label should be “reset" (principally the FCB vector
FLFCBVECT).
FLCREATE This is the creation date of the file. It is in the for-
Other identifiers used: nat defined by the intrinsic CALENDAR
FLDEVNANE This is the FOPEN device specification that was used when
FLSECURE = FLAB(22).(15:1)%, file secure bit the file was created. This information is needed when new
(FLSRRELERSE)= FLAB(22).(14:1)#,  STORE/RESTORE released bit extents are allocated.
FLCLASSFLG = FLPVINFO.(0:1)#, Class flag bit
FLIVIRBX = FLPVINFO.(4:4)#, Mounted volune table index FLDTYPE This is the device type nunber of the first extent of the
FLYNASK = FLPVINFD.(8:8)#, Volune nask file; see RCBOTYPE for a 1list of legal wvalues. This
{FLSTORE) = FLAB(28).(0:1)#, file being stored value is deternined by configuration
6.00.00 6.00.00
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FLEND Nunber of current data blocks (that is, the end of file 1083 GRAPH Specification File
block nunber relative to the start of file). 1084 User Logging log File
1090 Self-describing File
FLEOF This is the end-of-file pointer for the file. It is a 1100 HPUORD Document
double word integer representing the number of records in 1101 HPUORD Hyphenation dictionary
the file. It can also be vieued as the record nunber 1102 HPUORD Configuration File
of the next record past EOF. 1103 HP 2601 Environnent File
110 I03/3000 Character Cell File
FLEXCL This is the exclusive access flag for the file. If set it 11 I0S/3000 Forn File
neans that the file has been opened exclusively by 2 single 1112 IFS/3000 Enviromient File
accessor. If not set then the file is potentially 1114 Graphics Inage in RASTR Format
accessible by others. 110 0PT/3000 Log File
131 TEPE/3000 Script File
FLEXTNAP This is the extent nap cf the file. The number of ex- 1132 TEPE/I000 Log File
tents is specified by FLNUMEKTS; a 00 extent 1133 APS/3000 Log File
descriptor indicates that the extent has not been 1139 NPEDCP/ORP Log File
allocated. 1140 HPToolset Root File
1141 HPToolset Data File
FLENTSIZE This is the extent size, in sectors, of the file, Rll ex- 1145 Drauing File for HPDRAW
tents in the file, except the last, have this extent size. 1146 Figure File for HPDRAN
This is a logical value, and legal values range from 1 to 1147 Reserved
65535 sectors. This linits the naxinun file size to 2097120 1148 Reserved
sectors, 1149 Reserved
1152 Conpressed SLATE fFile
FLFCBVECT If nonzers, this is the vector of the FCB for the file. 1153 Expanded SLATE Horkfile
If zero, the file is not being accessed. 1156 Store File for RAPID/3000 Utility DICTDBU
1157 Code File for Transact/3000 Conpiler
FLFILECODE This is the file code of the file. Knoun values are: 1158 Code File for Report/3000 Compiler
1159 Code File for Inforn/3000 Corpiler
1024 User Subprogran Library 1166 HPDESK Distribution list
1025 Basic Data 1167 HPDESK Text
1026 Basic Progran 1177 Tern Type File
1027 Basic Fast Progran 178 Tern Vertical Fornat Control File
1028 Relocatable library 1192 Netuork Configuration File
1029 Progran File 1193 Netuwork Trace File
1031 Segnented Library 1194 Netuork log File
1035 Yiew Forn File 121 Reserved
1036 Vieu Fast Forns File 1212 Reserved
1037 Vieu Refornat File 1226 VC File
1040 Cross Loader RSCII File (SRVE) 1227 DIF File
1041 Cross Loader Relocated Binary File 1228 Language Definition File
1082 Cross Loader ASCIT File (DISPLAY) 1229 Character Set Definition File
1050 Edit Quick File 1230 Fornatted Application Message Catalog
1051 €dit KEEPQ File (COBOL) 1235 Reserved
1052 Edit TEXT File (COBOL) 1236 Reserved
1054 TOP Diary File 1258 Pathflou STATIC File
1058 TOP Proof Marked QMARKED 1259 Pathflon DYNANIC File
1056 TOP Proof Marked non-COBCL File
1057 TOP Proof Marked COBOL File 8000
1058 TDP Workfile to Reserved for APL
1059 TOP Unrkfile (TTRNLY enag
1060 RIE Punch File
1570 QUERY Procedure Fils FLFLIA This is the end-of-space pointer for the file. It is a
1080 KSeM ey File double integer representing the maximun  number of
5.00.00 5.00.00
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records {Fixed length record format) or blocks FLPVINFO File label private volume information. This is in the sane
(undefined or variable length record format) in the fornat as the FCBPYINFO.
file.

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

FLFOPTIONS This is the FOPTIONS of the file.

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

FLGRPNANE This is the group nare of the file. It is eight bytes long that the file is being RESTOREd and cannot be accessed.
With trailing blanks added. RESTORE also sets the STORE bit for the file (FLSTORE); see

FLSR for a full description of the use of these bits.

FLLRBEL This is the volune table index and sector number of the file This flag is set and cleared by STORE/RESTORE, not the
label, which is the same as the first extent descrip- file systen.
tor. FLLASTACC This is the last access date of the
file. It is in the format defined by the intrinsic FLSECHX This is the security natrix of the file. The bits
CRLEKDAR. are organized into five groups of six bits each. (Bits 0:2

are not used.} Tne groups correspond to the access types:

FLLASTNOD This is the last modification date of the file. It is in READ, APPEND, WRITE, LOCK, and EXECUTE. Hithin each group,
the fornat defined by the intrinsic CRLENDAR. each bit specifies uho nay have the access: RNY, ACCOUNT

MGR, RCCOUNT LI8- RARIAN, GROUP, GROUP LIBRARIAN, CRERTOR.

FLLASTEXTSIZE This is’ the size, in sectors, of the last extent in the
file. If the file has one extent, then this is the same as FLSECTOFF This is the sector offset frow the file label to the
FLEXTSIZE; if the file has more than one extent, then this first block of the file. This is not necessarily egual to
value nay be different from FLEXTSIZE. This is the size FLLBL+1 since an integral number of blocks are allo-
of the last physical extent for the file; it is not the size cated for the file and user labels.
of the last allocated extent.

. FLSECURE This is the file security enforcenent flag for the

FLLBL This is the number of user labels allocated for the file. If not set, then the file has been RELEASEd and the
file. Since each lsbel is a sector long, this is also the security natrix FLSECMX should be ignored. If set, then
nunber of sectors allocated for user labels. secure as specified by the security natrix.

FLLBLEOF This is the end-of-data pointer for the user labels. It FLSR This is the STORE and RESTORE flags for the file, which are
is analogous to FLEOF in that it represents the nunber described separately. STORE and RESTORE decode the two-bit
of labels mritten. field to indicate their operation. legal values are:

FLLOAD This is the LOADED flag for the file. If set, it neans 0 - file not in use by either STORE or RESTORE
that the file is a loaded pregran or SL file and cannot be 1 - illegal value
nodified except by a privileged accessor. This flag is set 2 - file being STOREd
and cleared by the loader, not the file systenm. 3 - file being RESTOREd

FLLOCK This identifies the word containing the lock bits, The file systen interprets the leftmost bit as in-
which are described separately. dicating that the file is being accessed by either STORE

or RESTORE. The rightnost bit is interpreted as indicatin:

FLLOCKWORD This is the lock uord of the file. It is eight bytes long uhat access should be pernitted: O (file being STOREd
With trailing blanks added. If it is all blanks, then the allous read access; 1 (file being RESTOREd) allows no
file does not have a lockuord. access. This field is set and reset by STORE/RESTORE,

not the file systen.

FLLOCNANE This is the local nane of the file. It is eight bytes long
uith trailing blanks added. FLSRL This is the STORE, RESTORE and LOADED flags for the

file, which are described separately.

FLNUMEXTS This is the nunber of extents, less one, allowed for the
file. It is not the number of extents allocated. Legal FLSRLX This is the STORE, RESTORE, LORDED and exclusive flags for
values range from O to 31, i.e., 1 to 32 extents. the file, uhich are described separately.

FLNUMDPERCLSREC Number of open and close records in the nessage file. FLSRRELEASE This flag is used by STORE/RESTORE. If a file is

STOREd With the ";RELERSE" keyuord, STORE wuill set this flag
6.00.00 6.00.00
6- 43 6~ 50
File Systen File Systen
in the tape copy of the file label. RESTORE will allow File Multi-Access Vector Table {FMAYT) DST(Z54
any user to access such files, regardless of the file’s
nornal security. If this bit is off in the tape copy of the The FMAVT is used to locate shared PACB’s for files opaned nulti-access.
file label, RESTORE applies normal security checks (as Uhen an old disc file has been opened nulti-access, the FNRVT is searched to
defined by the information in FLSECMX and FLSECURE). deternine if the file has previously been opened. The JITDST and the DRDDR
This bit is zero for files on disc. found in the FMAVT are conpared to the JITDST of the job and the DADOR of the
. device or disc file being opened nulti-access. IF an entry exists for the

FLSTRRT Block nunber of the file’s start, excluding the file file, then the PACB can be easily located for that file. If this is the
label block. first process opening the file, then an entry is created and inserted into

the FMVAT for the file.

FLSTRTUS This is the read/urite status of the file. Legal -
values are: Spoolfiles are opened nulti-access, therefore, they will have entries in the

FHAVT. $STDIN and $STDLIST alsc have entries in the FMAVT since they too are
0 - no accessors opened nulti-access.
1 - read
2 - urite
3 - read/urite 2ero Entry Fornat

FLSTORE This is the STORE/RESTORE flag for the file. If set it
neans that the file is being either STOREd or RESTORED. The | CURRENT TRBLE SIZE | O FN’CURR’SIZE
RESTORE bit (FLRESTORE) rust be interrogated to deternine | |
uhich operation is taking place; see FLSR for a full | ENTRY SIZE = 6 | 1 FWENTRY’SIZE
description of the use of these bits. This flag is set and | |
cleared by STORE/RESTORE, not the file systen. { MAXIMUM TABLE SIZE | 2 FIMRR’SIZE

|

FLSUBTYPE This is the device subtype nunber of the first extent of | 0 13
the file. This value is deternined by | 1
configuration. ! 0 i4

|

FLUSERID This is the cresting user nane of the file. It is i o i5
eight bytes long with trailing blanks added.

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

FIW’CURR’SIZE The current size of the FNAVT in words. This value increases

FLVTAB This is the volume table index of the first extent of the in increnents of X200 words until FR’MAX’SIZE is reached,

file,

6.00.00
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FWMAX*SIZE  The maxinum allowable size in Words that the FM’CURR’SIZE can
get. The current value of this is Z4000. FMW NAX’SIZE can be
changed only by changing the code in Initial. The open of the
nulti-access file is failed if this naximum is reached.

FI’ENTRY’SIZE Size in words of an FMRVT entry, 6 uords at present.
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Iypical Entry Format

01 2 3 6 7 8 12 13 14 15

=1IG|DI 1 UNUSED {o

} JIT DST |t 1 FMJITDST
! LOGICAL DEVICE | ‘ 2 FN’DADDR
} DISK ADDRESS I 3

| | 4 FnPACEY
| PACB VECTOR |

| s

FN’ DEVICE = FIRVT(0). (2:1)%, Device bit
FI'GLOBAL = FMAVT{0).(1:1)4, Global nulti-access bit

FM’ LDEV = FI’DADDR(0).{0:8)#, Logical device nunber of file
Pescriptions:
F1’ DRODR The disc address of the file label for disc files. For device

files, the disc address is zero.
FR’DEVICE This bit is 1 for device files and 0 for disc files.

F° eV logical device nunber of device files or the LDEV of the disc
containing the file label for disc files.

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

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

FI1” PACBY The PACB vector for this nulti-access file. Used to easily
find the Physical Access Control Block for files opened
nulti-access.

6.00.00
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Systen Global Rrea (SYSGLOB)
The file systen uses several words in the systen global area for its own
use.

SHFCBDST = SYSDB+276, shared CBT DST no.

HONITOR = SYSDB4X77, nonitoring flag word
MAXSSECT = SYSDB+Z100, nax ¥ spoclfile sectors
NUMSSECT = SYSDB+Z102, current # spoolfile sectors
ERTSSECT = §YSDB+X104, # sectors/spoolfile extent
SPOOLINDEX = SYSDB+%132, class spool index

CSIONRIT = SYSDB+X135, CSIOMRIT PLABEL
CCLOSEPLABL = SYSDB+X140, €S CCLOSE PLABEL - FPROCTERM
DSCHKPLABL = SYSDB+%335, DSCHECK PLRBEL

DSOPERPLRBL = SYSDB+X336, DSOPEN PLABEL

DSCLOSEPLABL = SYsSDB+x337, DSCLOSE PLABEL
SDSLDEVLABEL = SYSDB+x323,  PLABEL for SDSLDEV

MRNUCPLABL = SYSDB+%340; HANAGEURITECONV PLABEL
GLOBALAFTDST = SYSGLBEXT+X121 Global AFT DST nurber

SIRs, Locks, and Deadlocks

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

Get FMAVT SIR Lock ACB Get File SIR Lock FCB
It nay not be necessary to do all of these things in any particular proce-
dure. In nodifying a procedure, you should be sure that any of these locks

which you change are consistent not only within your own code, but also with
its callers and callees.
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Shared CBT DST

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

The format of the systen shared CBT DST is similar to a Control Block Table.
It has the sane words of overhead and the data (the list of DST’s) starts in
the next word after the overhead. The systen (BT’s are created one at a tinme
as needed. Usually, there are only a few DST’s in the list.

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

0 3

0 4

0 5

0 €

0 7

18T. SHARED CBT DST NUMBER 10
2ND. SHARED CBT DST WUMBER 1"
118TH. SHRARED CBT DST NUMBER 177

6.00.00
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Process
CHAPTER 7 _PROCESS TAOLES

The operating systen maintains stats, comtrol, and accounting informa-
tion on each process. The data structurss for this purpose are the
arocess control block table {(P(B; core resident, 1 entry per process)
and the process control block extension (PUBK; contained in the process’
stack belou DL). Process related information which must be accassible
uhen the process’ stack is not present in main memory is nmaintained in
the process' PC8 entry. fll other process related infarnation 19 mala-
tained in the process’ PCBK.

R process 18 identified in the system by its PCR entry nunber, referred
to as its PIN (process identification number), or by its
PCBPT=(PIN)*(PCA entry size).

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

Process
BCH Entry O Formgt
|
0! % OF CONFIGURED ENTRIES
\; ENTRY LENGTH (X25)
2| % OF UNASSIGNEC ENTRIES

S| AOLE RELATIVE TNOEK 10 FIRST ONRSSIOAED ENTRY
a{Th0iE RELATIVE TR OF LAST FREE BNTRY

5} HIGH YATER MARK

sgnunasn OF PRINARY CONFIGURED ENTRIES {0)
71HERD OF INPEGED QUEUE PCB RELATIVE INDER

{ ;
Process Control Block Table Structure Forma 8{TAIL OF INPEDED QUEUE PCB RELATIVE INDEX ;
Fixed Cells Related to PCB 9{NUNBER OF CURRENTLY INPEDED PROCESSES :
| |
1O{NUNBER OF RAXIMUM INPEDED PROCESSES (CURRENT) !
4 PCB relative index of current process' PCB entry | i
21003 fAbsolute address of the PCB table base 11]CUNULATIVE NUMBER OF IMPEDED PROCESSES{CURRENT) i
The bank & address are represented as per the NWPEV ERS. i i
e PC! relative address of head of dispatching queve’s PCB 12 0 :
ntry - U
2272 PCE relative address of tail of dispatching queue’s PCB 13 0
entry
14 ¢
15 0
16 0
t 1 i
174 ¢ i |
| H :
18} 0 ! i
i
19 ¢ |
I
X 4 {
|
6.00.00 6.00.00
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Process Process

Unassigned PCB Entry Format

B w N =

[ I )

o
TABLE RELATIVE INDEX TO MEXT UNRSSIGNED ENTRY

CIOIOIOCIDIOIO|IOCIOCIOMNDIOICIOIOIOCI @

o

nnm

6.00.00
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Rssigned PCB Entry Format

12 3456 7 8 3191112131415
Dol et S ot B Bt Bl el et ot ol B St R g B
PCBOOIS 18 IC IH 1P IH [T 1P D JL IS [T (U IH IS iR |
AGF[RISITISIPIC IS W N RIS HIIT I}
Ry ITITIOIPIES 10 | [WIEPIOIT]
P TR R BF ] 1 ] [0 IR VI8
| N D O A S S A N S I DO 4
PCBO1|  SLL RELATIVE ADDRESS OF PROCESS’ SEGMENT
LOCALITY LIST
1|
pcaoz| of /| X0S oSt
8l /A
Al |
PCRo3| 0] €1 STK DST#
C 0 b b8l jur3irinst LIEsiTn
PCBO4| nl R( R| nj Il I1 C) NI I| S| QIFAF M| I} I1 E
LGl LIArolof Pl NGINE FPIRIAIN
PCBOS FATHER’S PCB INDEX
PCBO6 SON'S PCB INDEX
PCEO7 BROTHER’S PCB INDEX
LNl P01
PCBOS Is | EIF |
PSIN 10 | OR | AIR (Z//7101110E11I1TEN T 1Y
&1 [ ofc |
171 [
PCBOI(L | BMS | PPC |S | PTYPE (S |HK|SK|ST{HBICY|BK
I} | 10} RS I A I N |
v i v [ I |
PCB10 EVENT FLAGS [us
2 1] SEGIDENTIFIER OF LAST REFERENCED
pCe12 SURPPRBLE CODE SEGMENT
e R e R EELEEEET L !
PCB1IID L IC ID tE T DC 1A i
Ijgr 11 wjois| |
st 1P iaririel PRIQRITY |
PL L1 L IEIEIF |
el 111 RIRITI !
1
6.00.00
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RESABORTINFD

SLLPTR

DBXDSINFO

STKINFQ '

WAKENRSK

FATHERINFQ
SONINFO
BROTHERINFO

PIINFONINPPIN

PROCSTATE

EVENTFLRGS
LASTREFSWAPSEG

QUEUEINGINFO




Process Process
- fagi Forn: (3:1) M. mail wait.
.(4:1) B1G. blocked I/0 wait.
L{5:1) .1/2 st
PCB14 BLKINK PBX {8:1) U&# UCOP Wwait and RIT wait.
Ay W8, Junk uait.
PLBIS CST NRPPING OST # RRPOST L(8:1) 7, tieer uart.
{9:1} 1%, file systen basic IPC nessage wait.
PCB6 PINP PCB INDEX PINPPIN L{10:1)  SBX. son uait.
.{31:1)  FR, father uait.
%1k NINP PCE INDEX NINPPIN .{12:1) I, process waiting to be unirpeded.
.i13:1)  §I% process uaiting for 3 sir.
Ponsy BRTLIME - BPTLIME {181} T process sauting For & Tuve out.
I (1540 MY process uaiting for nencry.
PCBOS .{0:16) FFM, Father’s PCB relative index
PCB0|  PCB INDEX OF PREVIOUS PCB ENTRY IN QUEUE | PQPTR
| PCBO6 .(0:16) SAM™. son's PC8 relative index
PCBO7 . {0:18) brother’s PC relative index
PCBOO .(0:1) SRR ==> scheduling attention required PCBOS . (0:3) pseuds - interrupt mode
.(1:1)  Bounds Flag -- Privilege node bounds check . hard kull
.{2:1)  LRIT ==> process is critical soft kll
.(3:1)  HSIR ==> process has a sir 2 stop
.(4:1)  PIOVR 33> pending PI, process critical . hibernate
.(5:1) HSPRI =z> hold sir priority escape
.(6:1) IPEXP ==> incore protect expired break
L2:1) PC =22 nu-mf. uuhu.u.g = normal
.(8:3) OSGFT = 5. @ . {31} RWFT G4 for- s0Ft interrut .t ke grocese.
saft ant cm b processed” mecause: of sir ‘wem: thoughr Lt Ls wauting an another event.
or ¢critival state. PSEUDOINT will be invoned” {®2) e
uhen these condition(s) go auay. Q. other source
L(9:1) W == long uait W, Father
(10:1) Sd ==> short wait 2: s
{11:1)  TRH ==> terminal read uait £: reply done on RIT wast
(12:1) USEDQ =*> used a quantum since transaction began .{6:1) OEW0, set during explration.
(13:1) HIPRI a=> hold impeded priority {7:1)  FEL. oF set, the father is to be activated on process
(14:1) STOVA =2> processing abort due to stack overflow. “Tevuration.
.(15:1) RITBK==> Request Inforration Table Break
PCBO9 . {0:1) AZUE, set 1f process :s aiive.
PCBOT . (0:16) SULPTR, SLL relative index to process’ segnent S(1:2)  BES, block marl, valid if MA set
locality list . sent to father
T received fron father
PCBOZ .(0:1) RDB, set if DB pointing to an absolute address & send to son
.(2:14) %0S, DST entry nunber of extra data segnents to which 3 received son
08 is set; zero if none. .(3:2) A, process 10 process communication, set uith
repect 10 son.
PCBO3 . (021} wm-voww;sdndym' @ roll
.(1:2)  SC, set-if mm ™. com to father.
(2:14)  DST entry nunter of process” stack 2" Father o sow
2 Slocked
PCBOY . (0:1) #, mourning wait. L{5:1) TU¥, stack overflouw bit
(1:1) RG, lobal RIN wait. .(6:3)  FYPE, process type
.(2:1) RL, local RIM wait. & user
6.00.00 6.00.00
-5 -6
Process Process
1 user, son of main PCBX Structure and Format
2: user, man
3 uger, main, task
4: systen 2CBX General Struchure
5
6 systen, UCOP -
7 a--=>| DL-w= SEG. REL DL VALUE ~
.{3:1) . SL. sat uhen the Dispatcher (MPW) --------------------------- I {
mléhrmofam interrupt. - OF-w:= SEG> REL 0% yHLUE t f
L(T0st) M, hare ell pesudc t i
(11:1)]  SK, soft kill pm xmrrqlt PYGLOB
(12:1) ST, stop pseudo interrupt t
(13:1)  HB, hibernate pseudo interrupt {
(14:1)  CY, control-y pseudo interrupt -
(15:1)  BK, break pseudo interrupt B> g = PXFIXED LENGTH
P10 . (0:15) EVENTFLAGS, one for each wait class in PCBO4
«(15:1) NS, uake up uaiting suitch set if an audke is
nissing.
PREED EXPANSION ARER PXFIRED
PCBIT . (0:32) LASTREFSUAPSEG, segment identifier of last 81T P
referenced suappable code segnent. (4 uords)
PCBNI (QUEVING INFO)
.(0:1)  DISPQ ==> on dispatching queve
.(1:1) L scheduling class PRFIXED EXPANSTON
-(2:4)  C schedulieg class .
(31} D’mc&- POS-
~(#1) . € scheduling.claee:. - SIZE.
L(5:1) - INTER ==> process is lmrlmn ca> o = PRFTLE LENGTR
.(6:1) CORER ==> process is core resident e
.{7:1)  RSOFT, Allou soft interrupt. A value of 1
inplies that user soft interrupts uill be
processed. R zero value inhibits usersoft ] e s
ints (they are queued). This bit is nanaged PXFILE
by FINTSTATE and FINTEXIT intrinsics. |
.(8:8)  Process’ scheduling priority ' PRFZIE wmsx?ulcmmmﬂ
PCBI4 . (0:18) PBX, CSTX block nap index of process’ program. 1
PCBIS . (0:16) NAPOST, DST entry rwmber of the (ST napping d--->| CBUNT OF SECTORS ALLOCATED
table. Ik PXFIXED EXPANSION
PRt . (0:96): PR PER el indon; of et PEk . Ore }
PCRY? . (0:16)°  NUWRDN PLR relatise indes'of newt inpeded PTM.: U
............................ i
PCB18 .(0:16)  BPTLINK, breakpoint link for process Il DL-a A
PCB19 .(0:16)  NOPTR, PCB relative index of next proc in disp gqueue DL-->|
PCBO . (0:16) PQPTR,PCB relative index of prev proc in disp queue
queue ! |
.............................. |
08-->] |

6.00.00.
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PXGLOB Fornat

Process

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

2 3456 7|8 91011 1213 14 15

DL-a=8EG. REL DL VRLUE

P Ee B R

1 DB-a=SEG. REL DB VALUE 1
USER ATTRIBUTES 2
3 JNRT INDEX 3
4 JPCHT INDEX 4
5 JCUT INDEX s
6{SB{ Rl TY | DI I}//1//1//1//1 STACK DUNP FLRGS|E
FIE7174114]] RATIVE LANGURGE 7
10 ACTUAL JOB INPUT LDEV 8
11 ACTUAL JOB OUTPUT LDEV ]
12 JDT DST INDEX 10
13 JIT DST INDEX "
R = restart bit Stack Dump Flags
I = job inflist interactive Bit 10 = Rrned
D = job in/list duplicative Bit 11 = Suppress traceback
TY = job type Bit 12 = Suppress RSCII
O = undefined Bit 13 = 0-63 to §
1 = session Bit 14 = QINIT to §
2 = job Bit 15 = DL to QINIT
3 = task
* = reserved:

23
o

stun bit jused for stack underflow sinulation

6.00.00
79

for ICF44 or ICFSS.

Process

PXFIAED Rssignnents

The PXFIXED portion of the pcbx contains specific

infornation and control

information.

0 c-b PXFIXED SIZE 0

1 RELATIVE S(S-0B) 1

2 RELRTIVE Z(Z-DB) 2

3 INITIAL Q(Q-DB)
LM MDST existed

4 INITIRL RELATIVE DL (0B-DL) 4 LP LOADPROCed
Trap Nodes

5 GENERAL RESOURCE CAPRBILITY(FROM PROG-FILE) |5 .AT(C:1)-Arith.

~
~

LAT(1:1)-Library

ATILTISTICYICTI/Z 1714717710 [L IC 16 |R [LMILP|6 .ST(2:1)-Systen

LINK TO KOS ENTRIES IN EXP. area |

LCY(3:1)-Ctl-v
X0OS CNT |7 .CT{4:1)-Code
U User UDC exist

P| S| EXTRR DATA SEGMENT OST INDEX 8 L Logging
C Share Clock
P| S|  EXTRA DATA SEGMENT DST INDEX 9 G Global RIN acquired
R Rect UDC exist
P| S|  EXTRA DATA SEGMENT DST INDEX 10/ 0:1 RESERVED FOR
| CST EXPANSION
P| S| EXTRA DATA SEGMENT DST INDEX 11 | 1:1 = 1 IF ABORT
| IK PROGRESS
X| A  ABORT ¥ |RU] INITIAL CST INDEX |12 < 7:1 = 0 IF HRVE R/U
| RCCESS TO
HAXINUN STRCK SIZE(MAXDATA LINIT) 13 | PROG FILE
| = 1 OTHERWISE
ARITHBETIC TRAP NMASK 14 | 8:8 = CST # OF SEG
| IWITIALLY EXECUTED
ARITHMETIC TRAP PLABEL 15\ AT PROCCREATION
LIBRARY TRRP PLABEL 16
SYSTEM TRAP PLRBEL 17
CONTROL Y PLRBEL 18
CODE TRAP PLABEL 13
DATA COM TERMINATION TRAP PLABEL 2
IMAGE TRAP PLRBEL 21
RESERVED 22
CUR.MAX STACK SIZE(largest value ever for Z-DL){23
6.00.00
7- 10

PXFIXED RAssignments (Cont.)

30 PROCESS CPU TINE

31 (MSEC)

32 MAXINUM DATA SEG SIZE USED(IN SECTORS)
33 TOTAL VIRTUAL STORAGE USED(IN SECTORS)
34 CURRENT EXTRR DRTR SEGHENT SPRCE

35 MAXINMUM EXTRA DATA SEGMENT SPARCE

36| PRIV MODE BOUNDS FLAGS| STOV COUNT

37|  PROCESS EXECUTION TIME REMAINDER (IN MSEC)
40 SET T0-1 WHEN IN BREAK MODE*

41 CONTINUE FLRG (:CONTINUE COMMAND)**
42|ACTUAL SIZE OF VIRTUAL SPACE RLLOCATED TO STACK
43 ERROR LEVEL

a4 IMTRINSIC ERRORS

45 INTRINSIC ERRORS

46 INTRINSIC ERRORS

47 INTRINSIC ERRORS

5 INTRINSIC ERRORS

51 INTRINSIC ERRORS

52| TSLR, virtual tine since last rescheduled

53{71STB, virtual tine since transaction began

54| TSSHAPIN, virtual tine since suapin

65|TSLA, virtual tine since last absence

56|TSLD, virtual tine since last deallocation

57|QCNT, quantuns used since transaction began

6.00.00
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Process

Process

PRFIXED Rssignnents (Cont.)

€0]/1D|/|0| RESERVED FOR FUTURE SOFT INT USE
7571
61] TRLX INDEX FOR KERNEL TINEOUT PROCEDURE
62Ty | J0B/SESSION NUMBER
63{<~--(reserved } >
64 RESERVED FOR FUTURE USE
65 RESERVED FOR FUTURE USE
66 RESERVED FOR FUTURE USE
67 RESERVED FOR FUTURE USE
0] [cY| STl
7 TIMEOUT TRLX
AT 111
WU
) PCLASSHASK
7% PROCQUESTOPHORD
76
PROCSTOPTINE
77
URUSED
114

PXFIXED EXPANSION BITHAP
117

NOTES: P = 1 if opened by priv user
S =

1 if data segment is sharable

48

49

JoB TYPE:

50
51
52
53
54
55
56
§7

1=SESSION
22308

PCLASSHMASK = BIT MASK OF CLASSES THIS PROCESS HRS ENABLED
PROCQUESTOPHORD. (0:4) = PROCESS PRIORITY: 7 => L QUEUE

6 =>

2 =

1=




.{4:12)= REASON STOPPED: 1 => STOP SEG FRULT

=» STOP DISC WAIT

0
=> TERNINAL REA
5 => STOP INPEDE
6 => STOP ACTIVE
PROCSTOPTIME = DBL WORD TIMESTANP OF WHEN PROCESS STOPPED FOR
RERSON GIVEN IN PROCQUESTOPWORD

6.00.00
7- 13

Process

1

4

3 => BLOCKED I/0, NOR TERMINAL
4 D

Process

ocy A DELAYED CONTROL Y IS PENDING (THIS BIT
IS CHECKED BY ININ ON BOUNDS VIOLATION 10
DETERMINE IF GOT: 1) TRUE BOUNDS VIGLATION
OR 2) AN INDUCED BOUWDS VIO THRT IKDICATES
THAT THE CONTROL ¥ TRAP PROCEDURE MAY NOW
BE ENTERED).
081 STATE OF THE "ASOFT" PCB BIT WHEN CONTROL Y
TRAP WAS ENTERED. ASOFT = 1 ALLOWS USER SOFT
INTERRUPTS AGAINST THE PROCESS. IT IS SET T0
ZERD WHEN THE CONTROL Y HANDLER IS ENTERED.
IT IS SET 70 ITS PRIOR STATE WHEM THE USER
CALLS RESETCONTROL.
* SET T0 COMMAND RECORD LENGTH WHEN COMMAND PENDING
(1.E. COMMAND ENTERED DURING BRERK OR ENCOUNTERED

DURING FLUSHING).

** CONTINUE FLAG VRLUES
0

2
CY FLRG
PCBXFIXED(56).(1:1) =

S1 FLAG
PCBRFIXED(56).(3:1)

PXFIXED Expansion Bitnap

The PXFIXED bitnap and
of extra data segnents

= NO CONTINUE IN EFFECT
1 = CONTINUE JUST ENCOUNTERED
= CONTINUE IN EFFECT FOR THIS COMMAND

SET BY PSEUDOINT WHEN THERE IS A PENDING
CONTROL ¥ UHICH CANNOT BE PROCESSED BECRUSE
OF SYSTEM CODE DR PRIVILEGED CODE. ININ
CHECKS THIS BIT ON BOUNDS VIOLATION OR
TRACE TRAP.

SPECIFIES THE STRTE OF THE USER INTERRUPT
FLAG WHEN THE CURRENT COMTROL Y HAS PROCESSED.

expansion area is for use in accounting
acquired by the process.

6.00.00
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PCBX For Core Resident Systen Process Stacks

[} DL-a (Seq Rel DL Value) 0
1 DB-a (Seq Rel DB Value) 1
2 USER ATTRIBUTES (always ~1) 2
3 0 3

PXGLOB
4 0 4
5 0 5
6l 0 JoiIi 0 3
7 0 ?
10 RCTURL JOB INPUT LDEV 3
1 RCTURL JOB OUTPUT LDEV 9
12 ¢ 10
3 0 1
12 PXFIXED SIZE (c-b) 10
13 RELATIVE § (S-DB) 1"
14 RELATIVE Z (2-0B) 12
15 INITIRL Q (Q-DB) 13
16 RELATIVE DL (0B-DL) 14 PXFIXED
17 GENERAL RESOURCE CAPRBILITY(-1) 15
0 RESERVED 16
2 0 17
22 bL-c 18
23 DL-b 19
24 DL-a 20
ROTES: §. There is no PRFILE area.

2. The PXFIXED ares is nuch smaller than a normal PCBX.

G.00.00
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Process

Process

Process To Process Connunication Table

This table is used as the communication link by which father and son process-
es connunicate with one another via the mailbox schene. This table contains
tuo words per entry and is indexed by PCB# (entry index O is neaningless).
Each tuo uord entry of index N essentially relates uhere, as well as hou
nuch, nail nay be found for a process N with respect to communications be-
tueen N and his father process.

ENTRY FORMAT

where word 0 = the # of nail words to

be transferred.

word 1 = the only word of nail

itself if word ¢ =1
otheruise

it contains the DSTH# of

the extra data segrent

where "word count” words

of mail exist.

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

6.00.00
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Subsysten Reserved DL Rrea

0B-12
DB-11
DB-10
08-7
DB-6
DB-5
DB-4
D8-3
DB-2
0B-1

REMARINING DL AREA

RESERVED FOR SORT/MERGE

RESERVED FOR TRACE, TOOLBOX, & BUSINESS BRSIC

EXTERNAL PLRBEL OF OUTER BLOCK

RESERVED FOR TRACE & SYMBOLIC DEBUG

DB ADDRESS OF STLT

RESERVED FOR COBOL

RESERVED FOR COBOL

RESERVED FOR COBOL

RESERVED FOR FORMRTTER & PRSCAL

0B ADDRESS OF FLUT

DB RREA

6.00.00
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Process

DB-10
DB-9
DB-8
pB-7
DB-6
0B-5
984
0B-3
DB-2
08-1

Process

FORTRAN Logical Unit Table (FLUT)

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

The FLUT is fornatted as per the following example:

DB-1 | ¥ |
........
e
ey
o
iy
Wl
Py

| |

1st BYTE 2nd BYTE

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

referred to in this FORTRAN- by FOPEN) used in accessing the

produced progran. file. Zero if file not open.

(255 terninates). Filled in by fornatter as each
l.u. is initially referenced.

0123458678 9101112131415

T T B e e B B

|
1
|
|
|
|
|
[

6.00.00
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Job Tables Job Tables
CHAPTER 8 _ JOB TABLES Job Magter Table Structure {JMAT)
Job Tables Overvieu SIR = 15(10) = 217
DST = 25(10) = 1N 2EROTH
ENTRY
Job Master Table (JMRT): One entry per job/session. Contains {
infornation needed to get the job/session running. Entry is |
created at the introduction of job/session. |
012345678 9101112131415 |
Job Information Table (JIT): One DST per job/session. Contains
information needed by the job/session as it is executing. i MRSIZE | CURSIZE 0 rmax JMAT size (uords/128)
current JAAT gize (words/128)
Job Process Count Table (JPCNT): One entry per job/session. Entry 1| VAOUNT INFO | ENTRY SIZE |1 :VMOUNT state saved for URARNSTARTs
nunber used to index into the JIR to lock job resources. JNHAT entry size (38)
2 ENTRY POINTER 2 DB pointer to first entry (38)
Job Directory Table (JOT): One DST per job/session. Contains the
follouing sub-tables used by descendants of job/session. Wust 3 SCHEDULING HEAD POINTER 3 DB pointer to uord O of head
obtam JIR (by using JPCNT index) before accessing JDT. Sub-tables: entry in scheduling queue
Data Segnent Birectory - Directory of DSTs used by job/session 4 SCHEDULING TAIL POINTER 4 DB pointer to word O of tail
2. Tenporary File Directory entry in scheduling queue
3. File Eguation Table 5| Ty} SCOUNTER 5 next assignable session #, TY=1
4. Line Equation Table 6 6
5. Job Control Word Table
71 Tvi JCOUNTER 7 next assignable batch #, Ty=2
Job Cut-off Table (JCUT): Stores total CPU time linit of job/session 10 8
and accunulates the CPU time that job/session uses.
11ILGISEC |7//////|SFENCE/|JOBFRCEI9  LG=1, logoff in progress
Ucop Request Queue: A queue of Process Identification Kumbers that SEC=0,high;=3,lou JOBSECURITY
are terninating. 12 SLINIT 10 naxinun nunber sessions \ CE
U X
13 Sun 11 current nunber sessions { RE
RC
14 Junir 12 naxinun # batch jobs i EY
NT
15 JNUn 13 current # batch jobs } T1I
LN
186 JNAT SCHEDHERD 14 Y&
17 WORKARER 15 SFENCE is session fence
(23uDs)
20 16
45 37
46 £ -
E
6.00.00 6.00.00
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Job Tables Job Tables
JHAT (Cont.) Job Master Table Entry (JMAT)
ERTRY 1
1711111
I i | 011:2:3]4:5:6(7:8:9(0:1:2]3:4:5
{ | | 0| state  :DII:G:R[U:C: INPRI | 0 state
13 175 v 0 = free entry
| | 1] ty:  job/session nunber 1 1 = introduced, in
| | STARTDEVICE
= { 2| jobfsession # 2 %70 =scheduled in scheduled job queue.
3 3 %40 = waiting, job in
4 user nane 4 scheduling queue
| | st S 5 %60 = initial, UCOP
| {  ENTRY 6 6 has created JSHP
{ | = executing, JSHP
7 7 finished initial.
10 account nane 8 3 = terninating.
SCHEDULING QUEUE 1" 9 4 = suspended.
---------------- 12 16 D = duplicative
WRITING SESSIONS I = interactive
FIFQ WITHIN HIPRI/INPUT PRIORITY 13 11 {G = group passuord
[ERROR J0BS 14 job nane 12 {(QUIET node, if state=2)
{ FIFO 15 13 {R = account passuord
WAITING JOBS 16 14 {U = user password
FIFO WITHIN HIPRI/INPUT PRIORITY {0 = passuord validated(STARTDEVICE)
17 15 {1 = nust validate
2 group logon name 16 { passuord  (INITISMP)
21 17 R = reserved
22 18
€ = JLIST is device
23} JIN device 18 class index
24]  JLIST device 2
25 Julian date (CRLENDAR) 2
ty = 1 - session
26 tine (CLOCK) 22 2 - job
27 23
3| language :  KPRI 24
31| fain pin 25
32| CPU lin. (O deflt, -1 no lim.}{26

33| SIR:H:FT :OUTPRI :

NURCOPIES |27

34 ORIGIIN 28
35 ORIGJLIST 29
36 Reserved X
5.90.%
8- 4

ORIGJIN/ORIGILIST is
used as a scheduling
link by UCOP {state=
240).

DB relative ptr.

tast entry in list contains zero (0)




Job Tables

JNAT (Cont.)

37 Reserved 3t
4 Reserved 32
41 Reserved 33
42 Reserved kL
43 Reserved 35
44 Unused 36
45 Unused 37

011:2:314:5:647:8:310:1:2(3:4:5
1 111

11
FT = funny terninal
R = RESTART 00 - regular tern.
N = SEQUENCED 01 - regular tern.,
$ = ORIGJIK is spooled. special logon
10 - APL tern.
11 - APL tern.
6.00.00
85

Job Tables
Job States
J0B STATES - JNAT ENTRY WORD 0. (0:6)

SHOWJOB - Displays job states by scanning JHAT DST {%31)
LOGON USES RLL STATES EXCEPT "SUSPEND"

| STATE | STATE | PROCESS | SEGMENT | PROCEDURE(S) |
| No. | MAmE | t

| 1 | INTRO | DEVREC | NURSERY | STRRTOEVICE ->PUTJHAT |
I | | e | | ~>ALLOCENTRY IN SEGMENT |
| | : SPOOLER { | ALLOCUTIL |
|=amemn [ |

| 270 SCHED | UCOP  |JOBSCHED | CXSTSTREAN i
| | i { : SCHEDULEDSCHED :
| R |

{ %40 | WAIT | DEVREC | NURSERY | STARTDEVICE ->SCHEDULEJOB |
| | | Jsnp I\ | |
| | | | SPOOLING| SPOOLSTUFFIN ->SCHEDULEJOB |
| | | SPOOLER |/ | |
| X60 | INIT- | UCOP | UCOP | LAUNCHIOB |
| | IALIZAT-| | | |
| | Iow | i I |
| 2 | EXEC | JSMP | WURSERY | INITISMP |
| 3 | TERMIN- | JSWP | MORQUE | TERMINATE ->EXPIRE -> i
| | ATING | { | CLEANUPJOB |
| O | FREE | JSMWP | MORQUE | TERNINRTE ->EXPIRE -> |

ENTRY | | | CLERNUPJOB ->DERLLOCENTRY |
| ! | | IN ALLOCUTIL }

| 4 | susp | Jsmp | CPLOM | CXBRERKJOB |

For states INTRO and WRIT,

DEVREC => logon cormand originated on terminal or
other unspooled device.
SPOOLER => logon connand originated on spooled device.
Jsne => logon connand is the result of the execution of
a :STREAN connand. (This also includes USER
processes shich have done programmatic :STRERMs.)

5.00.00

Job Tables

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

SYSGLOB BASE = DB+13(X15)

DST = 24(10)
SIR = 13(10}
01234567891012345
0 | Total Configured nunber of Jobs
and Sessions
1 Total number of free entries
2 | Bit Map relative index of word
tontaining next free entry
3 unused
4 free entry = 1
allocated entry =0
Bit Map
64 uords long

R JPCNT entry nust be allocated before tha main process can be procreated.

The job SIR (PXGISIR} = sone base+JPCNT index.

NOTE: This table is completely bit oriented with each entry consisting of
one bit. Entries are taken from available pool on a "first found"
basis. R ™" found in the bit map indicates a free entry. A zero (0)
found in the bit nap indicates an allocated entry. Uord 2 of this
table is the index of the word in the Bit Map uhere the next free
entry resides. At systen start up, this word is set to zero (0). The
Bit Hap)can be thought of as ranging from 0-63 (64 total words - 1024
entries).

6.00.00
g7

Job Tables
Job Cutoff Table (JCUT
1 Entry/ CPU-linited Job

MEMORY RESIDENT

SYSGLOB BASE = DB+11(%13)
DST = 36(10);SIR = 14(10)
SYSGLOB + X117 = default
CPU tine linit for jobs

012345667 8 9101112131415

L o ol P o S B B O BB

# OF REAL ENTRIES

ENTRY SIZE (3) 1 HEADER
ENTRIES
----- FREE HEAD 2
(2)
---| POINTER T0 LAST ENTRY (0) 3
URUSED q
UNUSED 5

TYPICRL ENTRY

JeutcPuL tine limit
(seconds)

Jeutceuc tine count
(nsec)

~-|~>| POINTER TO WEXT FREE ENTRY (END OF LIST = 0)

FREE ENTRY

- LAST ENTRY

6.00.00
3-8




Job Tables
nfgrrgtion T 1
JIT DST 1s uord 17 (base 1Q) 1n PXGLOB
111111
l()l‘l:Z:3[!:5:5|7:!:9‘0:1:2“:!:5
- t
O JIT pST ]
1 6 : not used 1
2 pointer to job info 82
3] pointer to acct info 43 1 3
4| pointer to reserved area 59 | &
H association table index 5
1
6 |Fl 6 F - Job/Session-uide
FPAAP option flag
7ity :  job nurber 7 (ISFPRAP)
10 8 ty -1 = Session
2 = Job
" 718
12| JITnRXP :EOF: 10 JIIMAXP - MAXJOBPRI capability
JITHPN - Job nain PIN.
13} JITHPN 11 JITEDF - uysed by FCLOSE to tell (I
that a $STOIN(X) file uas closed
14 DS DATRSEG 12 ufout encountering an EOF.
(0:1)=$STDIN, (1:1)=$STDINX
15 JITASEC 13
16 JITGSEC {2 words) 14
group security
2 JITHAN (4 words) 16
account nane
24 JITHGN (4 uords) 120
hone group |
i
X1 JITLGN (4 words) 24
{ log-on group
|
+

+
011:2:3/4:5:6{7:8:910:1:2{3:4:5
111111

Job Tables

1T (Cont.)
111111
OH:Z:3'4:S:GI?:!:9[0:1:Z|3:¢:5l
34 128
35 JITUN 129
3% user nane 130
7 !31
40{ ponter to JITAIP 53 |32

41|P|n: pointer to JITGIP S5 {33 P - Group's home volune is
| 4 private volume

42| LATTR {3¢ N - Private volune mounted

431 local attributes 13 (i.e. greup bound to home
{ volune set), JITGIP = 57

44 PRSSF 36

a5 passed file pointer 37

46 ucee 38

a7 user capability * 33

%01 Reserved for 0S'1I 40

SV LT T 1 14
S2U/1111HTEHITETTEE I 111182

53 local RIN pointer 43
54 44
S5 JITIN 45
56 job rane 46
57 L

+
011:2:314:5:6§7:8:910:1:2(3:4:5
11111

6.00.00 6.00.00
3-9 3- 10
Job Tables Job Tables
JIT_(Cont.) Uhen adding a neu comand to this set of EQUATEs, be sure to add a
corresponding nove statement in LOGINAGE, even if the command will not be
logged.
111111
0)1:2:3]4:5:6(7:8:9]0:1:2|3:4:5
| dord Bit
] 3 |48 Accounting Info
| RBORTIO 0 0 [
81} JITCREC - # of creations 43 RLCEPT 0 ‘ 1
D0uN 0 2 2
62 JITCPUC %0 GIVE 9 3 3
63 cpu nilliseconds 51 HERDOFF 0 4 4
HERDON 0 S 5
64| not used @ HIPRL 52 HIPRI - highest job priority REFUSE 0 6 6
REPLY 0 7 7
€5 0 53 Account STARTSPOOL 0 8 8
66 JITRIP 54 Index Pointer TRKE 0 9 9
up ] 10 10
&7 [] 55 Group index pointer MPLINE ] 1M n
70 JITGIP 56 System volune set OSCONTROL 0 12 12
il Q H VTABY 57 Group index pointer UPPER LINIT->DEVICE COMMANDS
72 JITGIP 58 MNounted private volume set
MIRBX - Mounted Volune ABORTIOR Q 13 13
73 1159 Table Index ALLOM Q9 14 14
ALTFILE 4 15 15
n 0 i ALTI0R 1 0 16
SREAKIO8 1 117
% 61 DELETE 1 2 13
7% allou mask 62 DISALLOM i 3 18
n 63 JOBFENCE 1 4
1001 [l LINIT 1 s 2
1011 65 STOPSPOOL 1 6 22
102} 66 SUSPENDSPOOL 1 70
QUTFENCE 1 8 4
011:2:3]4:5:617:8:9]0:1:2{3:4:5 RECALL 1 g 25
111111 RESUNEJ08 1 0 26
RESUMESPOOL 1 1 27
fAllou Nask Format STRERNS 1 12 28
CONSOLE 1 13 29
WARN 1 1w X
The Allouw nask for WPE ¥V is expanded to six words. There is a nask in WELCOME 1 15 N
each user’s JIT and in the SYSGLOB area. The Allow nask contains enough HON 2 [ 4
bits for a one-to-one correspondence to every present OPERATOR type con- NOFF 2 1N
nand, or any future OPERRTOR comnand. Uhen 3 user is ALLDUed any OPERATOR YROUNT 2 2 M
conmand or RSSOCIRTED ta a device (which u1ll use OPERATOR type coanands) LMOUNT 2 k-1
tnen the corresponding 51t(s) in the nmask in that user's JIT for that com- LDISHOUNT 2 4 3
nand 1s set. If the RLLOW or ASSOCIATE uas done on a global scale, then NRIECONTROL H 5 ¥
the bit(s) in the nagk of the SYSGLOB area 1s/are updated. JOBSECURITY 2 6 38
DOUNLOAD 2 7 0n
The follouing EQURTES define the mask bit for each operator command. NI0ENRBLE 2 8§ 40
NIODISABLE 2 3 4
The first set of conmands define the operator conmands dealing with LaG 2 10 42

devices.

6.00.00
-1

§- 12




] it &
FOREIGN _? 11 43
10 2 12 M
SHOUCON 2 1388
OPENY 2 14 4
SHUTQ 2 15 47
DISCRPS 3 2 a8

* THE FORMAT FOR UCRP (246-47) IS AS FOLLOUS:

Job Tables

Job Tables

Job Directory Table (JOT

o

1 entry per 1cb
DST # in word 10
(base 10) of PXGLOB

POINTER 70 JOSD

b4 POINTER TO JTFD
{ 3 POINTER T0 JFEQ
Pol 11 21 31 4] S§ 61 71 8 gitelnipzapans | et
4 POINTER 10 JLEQ
WORD1 [SHIARIALIGLIOTIOPICVIWILGI//1//IMRIMMICSINOISFI | feeemmdieiiaecoceeeae
S POINTER T0 JICU
HOR02Z | IBRlIAlPA}  gmRiolOSIPNL | e el
| | 6 |POINTER TO FREE SPRCE
HORK  ARER
15 uords
JosInum 1Y NUM Job nunber
JsnPIn main process nunber
JOB DRTR
Josp SEGRENT DIRECTORY
JOB TEMPORARY ~ focoemoocmmemcmemaceneee
JTF0 FILE DIRECTORY ENT
| SIZE (uosn SIZE (HBS)
|
i
J08 FILE
JFEQ EQUATION TABLE
l .......................
Jo8 LINE
JLEQ | EQUATION TABLE
|
J0B CONTROL WORD i
TABLE  (J3CW) The nane 15 a
| R e DL I concatenation of up to 3 subnanes.
| | 81t O of the st character of each
{ FREE SPACE 1 subnare 18 1.
....................... ’
6.00.00 6.00.00
3-13 8- 14
Job Tables Job Tables
3 ta nt i ory Ent n_Jor |3 tion Table Ent n 0T
01 234656 7 8 9101112131415

6 7 8 91011121314 1§
--l--l-—l--l--l--l--l--l--l--|~-|—-|--|'-|--l--

SEGRENT ID
EXTRR ORTA SEGNENT DST INDEX
# OF PROCESSES RCCESSING

NOTE: A retumn of Y2004 in the INDEX value after uw? the GETDSEG
intrinsic indicates that there is no nore roon in the Job Directory
Table for another job sharable dats segment.

Job Tenporary Fi ) T

4 56728 9101112131415
llﬂﬂﬂﬂﬂﬂﬂ"ﬂﬂﬂﬂ—

TRY SIZE (UORDS) NANE SIZE (UORDS) !

NANE-ACTURL FILE DESIGMATOR wemeeemee Kot is 2

concatenation of

|
! VOLUNE POINTER |

|
1 FILE LRBEL POINTER subnane is 1.

6.00.00

.
e

up

to three subnanes.
Bit O of the First
character of each

e o e L T [ B B e T ET B oy ]

]
l ENTRY SIZE (UORDS) |  WAME SIZE (LORDS) %

NANE
{FORMAL DESIGNRTOR)
PPASK

NAME LENGTH (BYTES) | DEVICE LEWGTH (BYTES)

NANE-ACTUAL DESIGNATOR
(nay not be present)

DEVICE/CLASS NAME
(nay not be present)

FOPTIONS *
ROPTIONS *
WBUFFERS { INIT ALLOC [D |F IS j<---disposition
BITY3 DEL
RECORD SIZE 81714 TENP
BIT1S SAVE
N EXTENTS  14//11711) BLOCK FACTOR
FILE
SIZE
FILE CODE
OUTPRI | KUNCOPIES {
REF COUNT i # OF USER LRBELS
LANG (Matave Language Support)
LENGTH FORNS=/LABELs

FORNS/LABEL
ARRAY

6.00.00
3- 18




ENTRY SIZE (WORDS) | DESIG. SIZE (WORDS)

Job Taolies

Job Tables

FORNAL |
LINE DESIGNRTOR % BUFFER SIZE IN “ORDS j22
(1-4 UCRDS) |
| { rid INSPEED (2 words) 123
ol PRASKY 10 I
| 3 QUTSPEER (2 words) 128
1] REF CNT SiP i PRASKZ 11 PFLAG - |
! i 3 POLL REPERT 127
2 NANE LENGTH | DEV LENGTH 12 1
! | »® POLL DELAY 128
3 13
| | 35 C TRACE INFO 129
4| NARE 14 BT
I i 36l LOCAL ID PNTR 130\
51 ( END OF LEQ ENTRY IF NON-BLANK ) It | i
{ { 37| RERQTE ID PHTR i3t 1
6l 25 T e { t
{ | 40 SUPLIST PNIR 132 | REL 70 ORIG
i | |« | OF EQ ZNTRY
| { 31 PHONE LIST PNTR 133 4
101 8 | | |
i QEVICE LH] PGLLIST PNTR [E
1] L] | et e | |
| 43} AISC ARRAY PNTR i3/
12 110 |- ---
t
13 PHASKI 113
| Job Control Word Table (JICU
14| DRIVER NANE LENGTH | 12
{-- | Mare may be any alpha-
15 13 | NRME SIZE (BYTES)| { numeric string, begin-
[ e | | ning with an alpha,
16 14 i | betseen  and 255 char-
i ORIVER NARE I acters long.
17] 115
i TY 00 = CK
20 16 01 = UARN
[IRA AN NGDIFIER 1 10 = FATAL
21 LIST PHIR 17 | ---1 11 = SYSTEN
22 COPTIONS 13 MODIFIER = VALUE FROM O 70 2372777
231 AOPTIONS 19
|
24{ DOPTIONS 20
6.00.00 6.00.00
2- 17 3- 18
Job Tables Job Tables
foptions and Foptions Word Breakdoun INASK Word Breakdoun
- PP'RSK WORD 2
PMASK WORD 1
OPTION UCRD 2 OPTION WORD 1
(ROPTIONS) (FOPTIONSY b eme]ee- 10
| FILE TYPE 13L0LK FACTOR
LI 0]---
0 LRBELLED TRPE ECSIZE
Rt |
0 ° FRAS MESSAGE |DISPOSITION
-——— —amfamal
0 2 USER LRBELS | NUNBUFFERS
.- file type Rl B
3 copy 3 LANG | INHIBIT BUFFERING
4 no-sait 0 VTERR |EXCLUSIVE
5 L 5] 0 |disallou files POINTER ENTRY |MULTI-RECORD
mlti- - PR o
6 access [ labelled tape DYN. LOCKING |RCCESS TYPE
== ---|carriage s A
7 inhibit buff. 7 control WALT,NOURIT |COPY, NOCOPY
] 8 MULTI ACCESS |CARRIAGE CONTROL
exclusive record format ===]---
9 9 NUSCOP {RECORD FORPRT
10 dynanic locking 10 JUTPRI 1CEFAULT DESIGNATOR
-=-{multi- default -==]==-|
1 record designator FILECODE |RSCII/BINARY
12 12 FILESIZE 10OMRIN
- Rkl hesd |
access type 13 asciifbinary NUMEXTS |DEVICE
- he R
14 INIT ALLOC |NARE
donain R
15 15 15
. [--.
1->info present
0->1nfo absent
6.00.00 6.00.00
2- 19 8- 20




N
URDS

UCOP Re eve (05789

NAMN REQ ENTRIES N/2

TRALE RELATIVE POINTER TO NENT AVAIL ENTRY

REQ 1

REQ 2

REQ N

¢.00.00
8- 2

Job Tables

Job Tables

UCOP_Entry Format

i
| PIN

[

29,00
8- 22

Each entry 18
2 «ords iong

2 process deletion




Relocatable Object Code

CHAPTER 3 RELOCATABLE 0BJECT CODE

USL Files Introduction

»

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

*

| WORD #
25-8IT RECORD # | WITHIN RECORD

0 24 25 3

»*

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

Linear lists terninate With a zero link

€ircular lists containing only the list head point directly to
thenselves.

Single-uord disc addresses

o

»

-
i LORD # i
| UITHIN RECORD

|
0 89 15

9-BIT RECORD #

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

Record O and Overall USL File Format

NOTE:
LOADER ID S.A. = Starting Rddress

NR. DIRECTORY ENTRIES

2l 0L |2 DIR. LENGTH
3| SUMDG | 3 TOTAL DIR. GARBAGE

a4l %6 [4 HR. DIR. GARB. ENTRIES

5| SABOL |5 S.R. BLOCK DATA LIST

6 SAIPL |6 S.A. INTERRUPT PROC. LIST

~

S.A. SEGMERT LIST

8 FILE LENGTH

6.00.00

Relocatable Object Code

USL File Fornat (cont.

12 SRRD 10 S.A. AVAIL. DIR.

13 ADL 11 AVRIL. DIR. LENGTH

14 SAI 12 S.A. INFO BLOCK

15 13
161 IL | 14 INFO BLOCK LENGTH

17 15

200 SR | 16 S.A. AVAIL. INFO

21 17

221 RIL | 18 AVAIL. INFO LENGTH

2 13

24) TOTRL | 20 TOTAL INFO GARBAGE

B 16 |2

261 NIG | 22 WR. INFG GARB. ENTRIES
a P

30 24

31 25

2 2%

1 2

n 2

» 2

3% ®

3 3t

a0 »

4 HL 33 HASH LINKS

6.00.00
9-2

Rellocatable Object Code

USL Files General Infornation (cent.)

L -0 ~
RECORD 0
e 127
- e 128
|
| DIRECTORY 32K
| MAX
DL ENTRIES
|
|
| |
| SARD
| AVAILABLE
DL DIRECTORY
|
-i- SRIX =---mmmmomoee
! INFO
I (HERDERS)
I (CODE)
|
|
- SART ~m-mmmmmmmmom
AIL AVRILABLE
| INFO
|

NOTE: ALL RDDRESSES IN RECORD O ARE WORD
RDDRESSES.

Relocatable Object Code

USL Files General Information (cont.)

SASL---
I R P — 5| SEGL |-memeemnm )I 0
|
{ SEG.R | | SEG.K | = SEG.B
|
-] ! TR P I---
| [
| | [
| | [
| |
| |
| |
! |
TP 1 DT — | susLl --------- > SUEL{ ------ |
| |
| PROC.C | | PROC.A | { HAIN
| |
- - eefSECL Jee e ==
I [
| | [
[ [
[ [
| |
[ CIRCULAR LINK POINTS T0 ITSELF |
| IF LIST IS ERPTY {
|
| |
------- ># SECL |—-----‘-->; SECL: | SECL
|
{PROC.A | {PROC.A | |PROC. A
| 3 i 11 | 5|
| | i I |
R PROC C \
K >SEGHMENT NANE ENTRIES PROC R >SUBPROGRAN
8/ MRIN  / ENTRIES
Ay

Ao
1} SECONDARY ENTRY POINT ENTRIES

G.00.00




Relocatable Object Code

Relocatable Object Code

Data Descriptors, Passed Paraneters Entry Type 0
0[1 23 4[5 S|7'8l9110|11 12 13[14!15 GARBRGE
el o it il e o B o B Al R B Ed R R
| MODE | STRUCTURE | TYPE | [ 10 11 15
M4 - Nurber of words in this
Wi NH [ block
TYPE WORDS CODE |
|
NULL 0 | GARBRGE |
LOGICAL 1 1 |
INTEGER 1 2 |
BYTE 1/2 3
REAL 2 4
DOUBLE 2 5 Entry Type 1
LONG 3 6
COMPLEX 4 7 SEGHENT NAME
LABEL (SPL) 10
CHRRACTER (STRING) Nf2 1 0 1 78 101 15
LABEL (FORTRAN) 12 NH - Number of words in entry
UNIVERSAL (MATCHES ANY TYPE) 13 1171 N 1 block
| Hi | HL - Hash link - points to next
STRUCTURE entry having the sane
ILRYF N CHRR1 | hash code
SIMPLE VARIABLE L
POINTER 1 | . { R - Retivity bit
RRRAY 2 | (VARIABLE # CHAR. SEE NC) | 0 if active
PROCEDURE 3 | . | 1 if inactive
| | (initialize to 0)
MGDE
|  CHAR. NC \/1411111714411111] MNote: An inactive segrent
RULL 0 inplies that all entry
VALUE 1 | SEGL i points are inactive
REFERENCE 2
NANE 3 PLl SusL | NC - Nunber of characters in
nare, flax is 1
NOTE: A descriptor of 0 results in an automatic match. CHAR. 1 - First character in
variable field
Pascal CHAR. NC - Last character in
variable field
Pascal sets the high order bit in the paraneter type descriptor when SEGL - Segnent link - points to
it is generating hashed values. The renaining 15 bits are based next segnent nane
on a hash of the types of the paraneter. Only the Pascal compiler can ent
conpute the value, and the SEGHMENTER nust match the whole 16 bit value. SUBL -~ Subprogran link - points
to next entry having
the sane segnent nane
L - Last entry in list
0 if not last
1 if last
6.00.00 6.00.00
9-5 3-6
Relocatable Object Code Relocatable Object Code
Clarification Notes on Entry Types 2 and 4 Entry Type 2
Hith Respect to SPL and FORTRAN
BUTER BLOCK
AENTRY TYPE 2  *XENTRY TYPE 4  *ENTRY TYPE 2  *XENTRY TYPE 4 0 1234567 8 10 11 15
SPL 0.8. SPL PROC FORTRAN MRIN FORTRAN SUB. -=--
1771 NW I 2
TPDB 0 0 [
| HL !
1,5 1 1,2,3,4 1,2,3,4
508 sb8 15DB 1508 FRICT TN CHAR 1
NWPUST NWPUST NRPUST HWPUST | . |
E (VARIABLE # CHAR.SEE NC)
S .
NUSDB RUO NUD KWD
| CHRR NC Vi
[ SusL
WHERE: TPDB = Total primary DB length in words
TSDB = Total secondary DB length in words [ SECL
NUPUST = Nunber of uwords in "TRACE" array
NHSDB = Nunber of words in secondary DB array | SSA
NUO = Nunber of words in oun array
WD = Nunber of words in data array

Notes: 1. Does not include the length of the STLT
2. Does not include the length of the FLUT

3. Does not include the length of any common array

4. Includes the length of any DB-allocated format array
§

fire not necessarily equal

In general TPDB and TSDB are sunnations of storage allocated in the global
area of the progran’s data segrent. They are not, however, complete since
the conpilers are not aware of all storage actually allocated! The STLT
and FLUT are exanples of this since these tables are constructed by the
segrenter. ConMon arrays also present a problen since their inclusion in
TPDB and TSDB night cause their storage requirements to be counted rore
than once.

6.00.00

| SAC
l RELATIVE T0 SAI (SEE RECORD 0)

|
|
|

| FIu] NUC |
| SE |
| P08 |
| 1508 |
| NUPUST |
| NUD/NUSDB |
Iy W I

SRH |
| RELATIVE TO SRI (SEE RECORD 0)

£.00,00
9- %




Entry Type 2 (cont.

| HDM

| SRH |

| HOU

| HOW

NW - Number of words in entry block.

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

R - Rctivity bit. O if active, 1 if inactive
outer block.

C - Callability bit set if entry point is
uncallable.

-
'

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

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

L - Last entry in list.
0 if not last

Relocatable Object Code

Relocatable Object Code

Entry Type 2 (cont.)

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

SECL - Secondary entry point list link.

SSR - Prograr unit starting PB address.

SRC - Starting SFILEY address of code
nodule

F - Set if fatal error

W - Set if nonfatal error

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

TPDB ~ Total nunber of words of primary
DB to be allocated

TSD8 - Total number of uords of secondary
DB to be allocated.

NHPUST - Nunber of words in trace array
(PUST)

NHD - Nunber of words in data array
(FORTRAN)

NUSDB - Number of uords in secondary
DB array (SPL)

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

NH - Rumber of headers

SRH - Starting address of header (relative
to SRAI)

HDW - Header {pointer)

1 if last
6.00.00 6.00.00
9-9 9- 10
Relocatable Object Code Relocatable Object Code
Entry Type 3 Entry Type 4 {cont.)

OUTER BLOCK - SECONDARY ENTRY POINT
0 1234567 8 1011 15
171 W P3|
| HL

|81 C /7L RE CHAR 1

| . |
I (VARIRBLE # CHAR.SEE NC) I

| CHAR NC V111111

ILi SECL |

| SSA

Entry Type 4

PROCEDURE

0 1 2 345678 10 11 15
et el el B B |

1771 M | 4 |
| HL

IR 1 CI I HiKC | CHRR.1 |
| . |
} (VARIRBLE # CHAR. SEE NC)

| CHAR.NC VHI 1811111117
Iy} SuBL |
It | SECL |

| SSA |

6.00.00
9- 11

| SRC

IF |l NHC

} SE

| TPDB

| TSDB

] NWPUST

| NUD/HWO

[ NP o]

| ™

| PARM.1

| .
| (VRRIABLE # OF PARMS. SEE CN)
! .

I PRRA. NP

1Tl NH

I SRH

| HOW

| HOW

| ETC

6.00.00
8- 12




Relocatable Object Code

Entry Type 4 (cont.}

#U - Nunber of words in entry block
HL - Hash link - points to next entry uith sane hash code
A - Activity bit. O if active, 1 if inactive entry point
€ - Callability bit set if entry point is uncallable
I - Privilege node bit. Set if procedure 1s to be executed in privilege node
H - Hidden entry point. Set if entry point Will not be in
library directory.
NC - Number of characters in nane. Max 1s 16.
CHART - First character in variable field
CHAR HC - Last character in variable field.
L - Last entry in list
0 if not last
1 if last
SUBL - Subprogran link, Points to next entry having the sane segnent
Nare
SECL - Secondary entry point list link.
SSA - Unit starting PB address
SAC - Starting (file) address of code nodule
F - Set if fatal error
W - Set if nonfatal error
HUC - Nunber of uwords in code nodule
SE - Stack size estinate
TPDB - Total number of words of prinary DB to be allocated.
TSDB - Total nunber of words of secondary DB to be allocated.
NWPUST - Nunber of words in trace array (PUST)
NWD - Nunber of words in data array (FORTRAN)
NWO - Nunber of words in oun array (SPL)
P - Paraneter checker
00 no checking. (Implies NP undefined, FN and PARM’'s absent)
01 check procedure type. (Inplies NP is undefined and PARNM’s
absent)
10 check procedure type and nunber of PARM’s (implies PRRN’s
absent)
11 check procedure type, nunber of PARN 's and type of each PARMN,
NP - Nunber of PARN’s
CN - Character count of PARN’s
TN - Terninating bit. Set if last set of headers im entry.
NH - Nunber of headers
SAH - Starting address of header
HDW ~ Header (pointer)

6.00.00
9-13

Relocatable Object Code

Entry Type §

PROCEDURE - SECONDARY ENTRY POINT

¢ 12 34567 8 10 11 15

i W
HL

REC L/ N CHAR. 1

(VARIABLE HCHAR. SEE NC)

CHAR. NC Vi
Ll SECL

SSA

NU - Number of words in entry block

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

R - Retivity bit. O if active, 1 if inactive
entry point

C - Callability bit set if entry point is
uncallable.

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

HC - nurber of characters in name, nax
is

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

0 if not last

1 if last
SECL - Secondary entry point list link

SSR - Unit starting PB’ address

6.00.00
9- 14

Relocatable Object Code

Entry Type 6
INTERRUPT PROCEDURE

1 of1 12 |3 |4567(8 1011 18]

W N [
| H |
! |
11T 171N CHAR. 1 |

| . i
{ (VARIRBLE # CHAR. SEE NC)
|

18 {11 /N CHAR.1 |

{ . |
| (VARIABLE # CHAR. SEE NC) a
i .

| CHAR. NC VI

1 IPL |
{ 0BS |
! SSA |
| |
| SAC |
| |
IF 1 uj iC |
Iy NH j
! |
| SAH |
| |
| HOM !
| . )
| . |
| . !
i HDU |

Relocatable Object Code

Entry Type 6 (cont.}

NU - Nunber of words in entry hlock

HL - Hash link. Peints to next entry
uith same hash code

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

IT - Interrupt procedure type nunber
NC - Nunber of characters in nane (naxinum is 16)
CHAR 1 - First character in variable
field.
CHAR NC- Last Character in variable field

IPL - Interrupt procedure link

DBS - Nunber of words of DB storage
required.

SSA - Unit starting PB’ address

SAC - Starting (file) address of code
nodule.

F - Set if fatal error

W~ Set if nonfatal error

NWC - Nunber of words in code module

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

NH - Nurtber of headers

SPH - Starting address of header.

HOW - Header (pointer)

6.00.00
9- 16




Entry Type ?

BLOCK DRTR

1o]1]2]|3ase7|8 10411 15}
77 L B
| HL |
JRIF W/ CHAR, 1 i

| .
| BLOCK DATR NAHE
| .

1 CHAR.NC V111814114300
| 8L 1
] CAL |
V111 N ) CHRR. 1 |

i COMNON ARRAY WAME

Relocatable Object Code

Relocatable Object Code

n T 7 (eont.

| CAL

VI N | CHAR. 1

1 .
| COMMON ARRAY NANE
| .

| CHAR.NC VI N

I T Ll

| SRH

| HOH

| ETC

HH Nunber of words in block

| | HL - Hash link. Points to next entry mith
sane hash code.
| CHAR.NC W HE1 111 TN . . e s
R - Pctivity bit. O if active, 1 if inactive
(RS NH | block.
| SAH | F - Set if fatal error
| |
] - Set if nonfatal error.
l Ko |
CHAR 1- First character in variable field.
! |
I | CHAR NC-Last character in variable field.
| 1
BDL - Block data link
| HOM |
| CAL - Conron array length
| |
| | T - Terninating bit. Set if last set of
| | headers in entry.
NH - Hunber of headers.
SAH - Starting address of headers.
HOW - Header {pointer)
6.00.00 6.00.00
9- 17 9- 18
Relocatable Object Code Relocatable Object Code
Entry Type § Entry Type 8 (cont.)

PROCEDURE - SECONDRRY ENTRY POINT
012 34567 IS 10 1 15
e p |

it L] {8
HL

A | CI/fL Rl we | CHAR. 1

(VARIRBLE HCHAR. SEE NC)

CHAR. NC VLT
Li SECL

PARM. 1

PRRM. NP

Ni ~ HUMBER OF WORDS IN EWTRY BLOCK

HL - HRSH LINK - POINTS T0 NEKT ENTRY
WITH SANE HASH CODE

A - ACTIVITY BIT. O IF ACTIVE, 1 IF IWACTIVE
ENTRY

C - CALLABILITY BIT SET IF ENTRY POINT IS
UNCALLABLE

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

NC - NUMBER OF CHARACTERS IN NRME. MAX
IS 16

6.00.00
9- 19

CHAR 1 - FIRST CHARACTER IN VARIRBLE LIST
CHAR NC - LAST CHARACTER IN VYARIABLE
LIsST

L - LRST ENTRY IN LIST
¢ IF KOT LRST
1 IF LAST

SECL - SECONDARY ENTRY POINT LIST LINK
SSA - UNIT STARTING PB’ ADDRESS

P - PRRM CHECKER

00 NO CHECKING (IMPLIES NP UNDEFINED,
TN AND PARMS RBSENT)

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

10 CHECK PROCEDURE TYPE RND HUMBER
OF PARNMS. (IMPLIES PARMS RBSENT)

11 CHECK PROCEDURE TYPE, NUMBER OF
PARNS AHD TYPE OF PARM,

NP - NUNBER OF PARMS
CH - CHRRACTER COUNT OF PaRNS

TN - PROCEDURE TYPE

>
S

o
%
S8




Entry Header Forna

SAC --oene- | twE
N

S ol R |
e

EACH ENTRY (EXCEPT SECONDARY ENTRY POINT ENTRIES)
NAY DESCRIBE N> O SETS OF HERDERS. THE HEADERS IN
ERCH SET MUST BE CONTINUOUS AND IN THE SAME ORDER
65 THE HOW LIST DESCRIBING THE SET.

THE CODE MODULE MAY BE PLACED IN ANY POSITION IN &
HEADER SET. KOTE THAT IF THE CODE NMODULE IS AT THE
BEGINNING OF A SET, SAC = SRH.

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

6.00.00
9- 21

Relocatable Object Code

Relocatable Object Code

Header Type 0

GARBAGE
01 10‘11 15

|
E GARBAGE

Header Type 1

PCALs

012 34567 8 10 11 15
=] ! |

i K

PBR
ninai x| CHAR. 1

CHAR. NC Vi
P NP | ]
™

PARN. 1

PARN. NP

PBA - PB’ ADDRESS OF LINKED LIST OF PCAL
INSTRUCTIONS TO BE REPRIRED - LOMWER
14 BITS USED AS NEGATIVE DISP. - BIT 0
SET MEANS THAT WORD IS NOT A PCAL
INSTRUCTION BUT R POINTER TO R SST
LABEL OF ’'EXTERNAL'® FORMAT - R
LINK OF O TERMIKATES THE LIST - BIT 1
SET MEANS THRT THE WORD IS TO BE

6.00.00
9- 22

INITIRLIZED WITH THE PB RDDRESS OF
THE PROCEDURE.

Header Type 2

PB RDDRESSES

ol1 1o|11 15
i1 W [

PBR

PBA

PBR - PB’ ADDRESS OF P8 ADDRESS
T0 BE CORRECTED

Header Type 3

OUN/DATR VARIABLES

01 1011 15
1--1 | |
=//! " I3 H
| Bl PR ]
| I
| |
| I
1 |
i I
I8l PBR |

PBA - PB’ RDDRESS OF OWN VARIABLE
POINTER 70 BE CORRECTED

5.00.00
8- 73

Relocatable Object Code

Relocatable Object Code

Header Type 4

03SDB/OUN/DRTR/VALUES
01 10 1 15
T
€]
B IN

INITIAL VALUES

LD - LOGICAL WORD DISPLACEMENT
IN OUN ARRAY FOR INITIRL VALUES

8 - BYTE BIT-SET INPLIES THAT LD IS
TYPE BYTE RND THAT THE FIRST
WORD OF THE INITIAL VALUE BLOCK
IS A COUNT OF THE NUMBER OF BYTES
IN THE INITIAL VALUE BLOCK

IN - INTEGRATION NUMBER - NUMBER OF
TINES THE BLOCK OF INITIAL VALUE
IS TO APPEAR IN THE SECONDARY BD -
1->NG DUPLICRATION,
2->DUPLICATION, ETC

Header Type §

PUST
01 10 11 15
|--1 |
1171 NU I 5
PeA

INITIAL VALUES

PBR - PB’ ADDRESS OF LINKED LIST OF
POINTERS 70 BE INITIRLIZED WITH
DB ADDRESS OF PUST (SAME LIST
FORMART AS FOR FORMAT STRINGS)
A PBR of -1 TNDTCATES WO FTX-UPY




Relocatable Object Code

NOTE: ALL REFERENCES TO THE PUST INCLUDE THE FOUR-WORD HERDER
THAT IS RPPENDED BY THE SEGMENTER. THESE NORDS RRE NOT
PRESENT IN THE HERDER; THEY ARE AUTOMATICALLY
ALLOCATED AND INITIALIZED BY THE SEGMENTER

Header Type 6
GLOBAL VARIPBLES

01 78 1011 15
mo w T i 6
™

I K
CHAR.1 | CHAR. 2

CHAR. NC  1/7/111411111111

Header Type 7
EXTERRAL VARIABLES
012345678 1011 15

PBA-PB’ address of linked lists

of instructions to be repair-
ed;louer 8 bits of inst. used
as neg. displacenent to next
instructicn;a link of 0
teriinates the list.

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

-logical uord disp. in PUST;
lower 8 bits of word will be
init. with prin.DB address
of variable;DR is present

if n=1.

E:PBA of -1 implies null list

Relocatable Object Code

Header

PRINARY DB

01234567891011 12131415
N R R e R e B B R e ES L B
/1 N | 8

U v e e W T
N-5| N-4| N-3] N-2] N-1i/070111101101

IRITIRL VALUES

U - RDDRESS BITS
00 IF NO ADDRESS
01 IF NO ADDRESS
10 IF HORD ADORESS IN SECONDARY DB
11 IF BYTE ADDRESS IN SECONDARY D8

N - KNUPDB

HOTE: INITIRL RDDRESSES THAT ARE
SECONDRRY DB ADDRESSES ARE O

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

6.00.00
9- 26

bt B A B B R e e
7
™
nigfi oNC [ CHAR. 1
n
: o8
CHAR. NC  1//701418111101811
DR
PBA
NOT
PBR
6.00.00
9- 25
Header Type 9
CONMMON VRRIRBLES
012345678 101 15
==[=b=i=1={=l=} =) =mmmmmen [ oo
9
NHC
1011300 NC | CHAR. 1
CHAR. NC /1411111110011
Bl M| NL
0}
bR
PBA _-i'-
|
!
ne
]
|
PBR |
8l nl HL
b
DR
PBR
PBR
£.00.00
9- 27

Rélocatable Dbject Code

Relocatable Object Code

Header Type 3 {cont.)

NUC - NUMBER OF WORDS IN COMHON RRRAY

HC - NUMBER OF CHARACTERS IN COMMON
RAME- IF BLANK COMMON 4 COM’

DA - LOGICAL WORD DISP. IN PUST - LOUWER
8 BITS OF WORD WILL BE INIT. WITH
PRIN. DB ADDRESS OF ¥ARIRBLE - NOTE
DA IS PRESENT IF N = 1

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

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

NL - NUMBER OF ADDRESS LISTS FOR
VARIABLE

L0 - LOGICAL DISPLACEMENT OF VARIABLE
IN COMMON RRRARY

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

PBR = -1 INDICRTES NO FIX-UPS




Relocatable Object Code

Header Type 10
LOGICAL UNITS
0
I--1- |
il 2 [

BIT nAP

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

LESS THAN OR EQUAL TO 99)

Header Type 11

FORMAT STRING

CHAR. 1 | CHAR, 2

CHAR. NC /11111

PBA - P8’ ADDRESS OF LINKED LIST OF
POINTERS T0 BE INITIALIZED
LOUER 14 BITS OF WORD USED
AS NEGRTIVE DISPLRCEMENT TO
NEXT POINTER - BIT 0 SET
HEANS THAT THE POINTER IS TO
BE TYPE BYTE - R LINK OF 0
TERNINATES THE LIST.

6.00.00
9- 23

Relocatable Object Code

RL File Format

o} Lo 0 LORDER ID OI :

1 FL 1 FILE LENGTH (IN RECORDS) % REgﬁRD 1

2 NS 2 NR. SECTIORNS | {
3 3
4 4

SAXL S.A. EXTERNAL SET LIST

5 H

6 € 1 }

7 7 FREE HAP |

0 |

10 3 |
11 ]
12 10

NS =

FREE nAP |

Ns-1 |

[

NOTE: UNINITIRLIZED FIELDS ARE
RESERVED FOR FUTURE USE AND
SHOULD BE ZERD.
NS+
RVAILABLE

41 HL 33 S.A. HASH LIST 0

1771 HL 127 S.A. HASH LIST 94

6.00.00

Relocatable Object Code

Storage Managenent

FILE SPACE IS MANRGED IN TERMS OF 32 WORDS BLOCKS (4 BLOCKS PER 128 WORD
RECORD).

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

FILE SPACE IS ALSO PARTITIONED INTO 512 RECORD SECTIONS (64 MAK. SECTIONS,
2K BLOCKS PER SECTION, 1 MAP PER SECTION). THE MNUMBER OF SECTIONS IN R FILE
IS NS=(FL+511) & LSR{S). THE FIRST NS RECORDS FOLLOWING RECORD O (RECORDS 1
T0 NS) ARE RESERVED FOR THE SECTION MAPS.

A CONPLETE FILE ADDRESS WOULD HAVE THE FOLLOWING CONFIGURATION:
|0 1234 5[6 15 16 26 27 N

I | |
I | SECTION ] BLOCK | pIsPLCMT |

FILE {WORD) RDDRESS
DOUBLE WORD

6.00.00
g- 3t

Relocatable Dbject Code

Entry Point Directory

- | |
LT V11111 11111111
miin N il

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

EACH RECORD CONTRINS R SUCCESSOR LINK (RECORD #) AND A USED SPACE COUNT., R
LINK OF O TERMINRTES R LIST. WHEN A RECORD IS VOID OF ENTRIES (USED=2), ITS
SPACE IS RETURNED TO THE FREE STORAGE AREA.




Relocatable Object Code

Iypical Directory Entry

0 1 2 3 4567 8 15
] bl b oo ] e e e E e
STul Il K | CHAR. 1

CHAR. NC VIR0 87

§.R. INFO BLOCK

S.A. ENTRY

Flul NW CODE

o NP | N

™

PARN. 1.

PRRM. NP

$ - SECONDARY ENTRY POINT BIT - SET IF
THE ENTRY POINT WAS ORIGINALLY R
SECONDRRY ENTRY POINT.

U - UNCRLLABLE BIT - SET IF ENTRY POINT
IS UNCRLLABLE.

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

LC is (0:2)...Level of Checking
0 = No checking

Relocatable Object Code

Procedure Infornation Block

0 15

HW INFO

Ni CODE

# ENTRY POINTS

|
CODE HODULE NHC

EXTN LINK

TPDB
7508

NUSDB L)

HEADER

HERDER

HEADER

-1

1 »= Check for procedure type
2 >= Check for # parameters
3 >= Check for parareter type ALL HERDERS FOR THE PROCEDURE RRE APPENDED TO THE INFO BLOCK. THE
NP is {2:6) is # paraneters HEADER SETS (EXTERNAL LISTS) ARE LINKED BY INCREASING FILE
RODRESS; A LINK OF X17777777777D TERMINATES THE LIST
6.00.00 6.00.00
9- 33 9- 3
Relocatable Object Code
Headers
0 1 2 3 457 8 10 11 15
Oy Ry RO SR RSy IS P,
1 Ll | 1
FIWI MU CODE
S.R. INFO BLOCK
S.A. ENTRY
PBA
SHUTTIIIN | CHAR. 1
CHAR. NC V1H1718100001181 08111
[ P | N
™
PRRN. 1
PARN. NP
F - SET IF FRTAL ERROR
W - SET IF NOK-FRTAL ERROR
S - SATISFIED BIT - SET IF EXTERMAL IS
SATISFIED WITHIM RL
U - UNCALLRBLE BIT
I - PRIVILEGED BIT

ALL HEADERS ARE THE SAME AS IN R USL EXCEPT FOR THE PCRL HERDER

G.00.00
9- 35




Prepared Object Code

CHRPTER 10 PREPARED OBJECT CODE

Progran File Fornat

0| FLAGS
T
e
i s
s s
sl 18
sl mis
71 o
ol s
1oosse
2] SRR
13 sesTLT
wal seeLr
sl s
16l s
17y s
| saore
2l st
22l FLass2
2 ok
al
s
%

1 NUNBER OF CODE SEGMENTS
2 GLOBAL SIZE (DB TO QI) IN WORDS
3 GLOBAL AREA RECORD #

SEGMENT SET RECORD # (ERCH SEG. STRRTS IN NEW RECORD)
5 INITIAL STACK SIZE IN WORDS
6 INITIAL DL SIZE IN WORDS
? NAX. DATA SEGMENT SIZE (DL TO Z) IN WORDS
8 ENTRY POINT LIST RECORD #
] STARTING SEGHMENT #
10 PRIN. ENTRY PT PB ADDRESS
1 DB RDR. OF STLT (-1 IF NO STLT)

(STLT=Segnent Length Table)

12 DB ADR. OF FLUT (-1 IF WO FLUT)
13 EXTERNAL LIST RECORD #
14 PRIN. ENTRY PT SST #
15 STRRTING RODRESS OF TRAPCON®
16 STARTING RECORD OF PNAP INFO
17 STARTING RECORD OF SYMBOLIC ITEMS

13 TOTAL CHECKSUM OF ALL SEGMENTS

20 NOTE : BLL UNUSED WORD ARE RESERVED FOR
FUTURE USE AND SHOULD BE SET 10

2 ZERD.

22

Prepared Object Code

Progran File Format (Cont

27 23
k') 24
3 25
32 26
33 27
ST | CsT
of 10281\
_____________ {
------------- > CST REMAPPING ARRAY
oSt /111
n 1/1411]
/
\
|
I
> SEGHMENT DESCRIPTOR ARRAY
|
............. |
Pis| st
1 n |
............. /
L L

P-PRIVILEGED MODE
$-Segnent STT format: 0=> old format, 1=> neu (extended) format
N=NS -1
K=28 + (NS +1) & LSR (1)
L=((28 + NS + (KS + |)&LSR(1) +127)/128)128 - 1

6.00.00 6.00.00
10~ 1 10~ 2
' Prepared Object Code Prepared Object Code
Elags
Flags2
(] 34567 8910 11 12 13 14 15
MR Tl T A R TR R
1Tk | RESERVED

orNET

ACCESS 10
GENERAL
RESOURCES

FATAL ERROR IN PROGRAN
NON-FATAL ERROR IN PROGRAM
ZERD UNIT DL ARER
SET IF ANY SEG IS PRIVILEGED MODE (IF NOT SET NORMAL=
NONPRIV MODE)

CRPABILITIES

/ BATCH ACCESS (3)  [BRA]
INTERACTIVE RCCESS (8) [IR]

PRIVILEGED MODE (7) [Pn]

HULTIPLE RINS (3) (]

EXTRA DATR SEGMENT (2) {DS]

\ PROCESS HANDLING (1) [PH]

T - PATCH ARER EXISTED IN ALL CODE SEGMENTS
K - CHECKSUM VALID

CST Renapping Brray

COKTRINS THE LAST CST NUMBERS ASSIGNED TO THE SEGMENTS;
INDEXED BY SEGMENT WUMBER. WHEN A PROGRAM FILE IS
PREPARED, THE ARRAY IS INITIRLIZED T0 0, 1...

THIS ARRAY IS USED 70 RE-ESTABLISH INTRA- PRDGRRH
LINKAGE WHEN THE PROGRAM IS LORDED.

Segnent Descriptor Array

CONTRINS THE SEGMENT LENGTH AND A FLRG INDICATING IF THE
SEGMENT IS TQ BE LGADED IN PRIV, MODE. INDEXED BY
SEGMENT NUMBER. ALL SEGMENTS BEGIN ON @ RECORD BOUNDARY,
THE NUMBER OF RECORDS FOR R GIVEN SEGHMENT IS (SL + 127)
& LSR(7). THE RECORD NUMBER, SAS, OF SEGNENT N IS

SAS: =0

FOR I=0 70 K-1

BEGIN

gHg:=SRS + (SUI) + 127)8LSR(7)
N

Global Area Fornat

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




Ei;i-iéi};;;i;;; CHECK 182

External list

///INC | CHAR 1 TYPICAL ENTRY

|
CHECK ©

———

~ o ——

| LIST TERMINRTER

Prepared Object Code

CHECK 3

Prepared Object Code

Entry Point List

0 LIST TERMINATER

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

LC (0:2) = LEVEL OF CHECKING
0 = KO CHECKING
1 »>= CHECK FOR PROCEDURE TYPE
2 »= CHECK FOR # PARANETERS
3 »= CHECK FOR PARANMETER TYPE
R = NUMBER OF REFERENCES
NP (2:6) = NUNBER OF PRRAMETERS
6.00.00 G.00.00
10- 5 10- 6
Prepared Object Code Prepared Object Code
Code Segnent With Patch Area POAP Infornation
| | | |
{ CODE { | PTT { PMRP TYPE TRBLE
|
- N }
| PRTCHI | SPP | SEGMENT PNAP POTHTERS
| ARER | | |
| | e |
] ! | |
| | | APD | ACTUAL PHAP DATUM
| ST | | |
-
PHAP Type Table
Patch fArea
____________ | PTTL | TYPE TRBLE LENGTH
PROGRRN 4-HORD PROGRAN NAME |-mmmmmm e |
NRNE | LPRO | LENGTH OF PHAP RECCRD TYPE 0
== | |
SEGMENT 8-NORD SEGHMENT HAME | LPRt | LERGTH OF PMAP RECORD TYPE 1
NAME | |
| |
1-HORD UNUSED {
1-HORD CHECKSUM 1 LPRn | LENGTH OF PHAP RECORD TYPE n

2-0RD PREP TINME
2-WORD PATCH TINE

1-HORD PRTCH AREA LENGTH

33
P

HOTE : n = PTTL - 2




PHAP Records

Type 0 Segrent PNAP Record
0123456789012345

Ol HC | chart

char NC 1111111
STT LEN | SEG NUn

| |
| {
| |
i i
| |
| |
| |
| |
| |
| |
| 1

SEG LENGTH

Type 1 Procedure PNRP Record
01234567893012345

11 K | char 1

char HC 111111110147
RUZIEENIT10180100010801101
SA OF CODE
CODE LENGTH

PRIMARY ERTRY POINT RDOR

COBOL TOOL BOX ID
LINK

TOOL BOX PROCEDURE ID

Prepared Object Code

Prepared Object Code

Type

2 Secondary Entry PMAP Record
0123456789012345
2| NG | char1

char HC V1
BUAHETTETTEIT 001181010000
SECONDARY ENTRY POINT RDDR

NUMBER OF EKTRY POINTS

H : HIDDEN ENTRY FLAG

6.00.00
10- 10

SL File Format

1| FL |1 FILE LENGTH (IN RECORDS)

2| EL |2 EXTENT LENGTH (IN RECORDS)

3

3
4| NSEG {4 # SEGMENTS
5
6

5

6

7 | FRTL |7 S.R. OF FREE R.T. EWTRY LIST (-1 IF NONE)

10 8

11| NRT {9 # REFERENCE TRBLE ENTRIES

12 10

13| NS |11 # SECTIONS

14 12

4] HO |33

HOTE

6.00.00

10- 11

N SHADED AND UNINITIALIZED FIELDS RRE
177|494 1127 RESERVED FOR FUTURE USE AND
———————— SHOULD BE ZERO. HL = HASH LIST.

' Prepared Object Code

Prepared Object Code

SL File Format {(Cont.

NS+1

FREE MAP
NS-1

RVAILABLE

5.00.00
1e- 12

RECORD ¢--- REFERENCE TRBLE POINTERS
1




Prepared Object Code

Storage Managenent

FILE SPACE IS MANAGED IN YERMS OF 128 WORD BLOCKS (1 BLOCK PER 128 WORD
RECORD).

HILu e NC | CHAR 1
FREE SPRCE (BLOCKS) IS ACCOUNTED FOR IN R BIT MAP, WHICH IS PARTITIONED INTO
RECORDS (2K BLOCKS PER SECTION). R O INDICRTES THAT A BLOCK IS USED; R 1
INDICATES THAT IT IS FREE.
FILE SPRCE IS ALSQ PARTITIONED INTO 2043 RECORD SECTIONS (16 MAX. SECTIONS, :
2K BLOCKS PER SECTION 1 MAP PER SECTION). THE NUMBER OF SECTIONS IN R FILE CHAR NC VH1E7111000100E1001110011
IS NS=(FL + 2047) & LSR(7). THE FIRST NS RECORDS FOLLOWING RECORDS 0, 1
(RECORDS 2 TO NS+#1) ARE RESERVED FOR THE SECTION MAPS. STT # | SEG #
IF THE SECTION NMAPS SPECIFY MORE SPACE THAN IS POTENTIALLY AVRILABLE, THOSE [ NP [ N

RECORDS BEYOND FLINIT RRE MARKED RS "USED".

Prepared Object Code

Typical Directory Entry

0 1 2 3 4 5

7 8 9 10 11 12 13

14

15

™
Entry Point Directory PARM 1

| HL o feeeee- >; LINK ;->-———>% LINK i-)—-—->{ 0 :

{ USED I = USED ! { USED : PRRM NP

| | | | | |

| | | | | |

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

11111811 V1 111111111 0 = No checking

Wi W11 1111174111 1 >= Check for procedure type

2 >= Check for # paraneters
3 >= Check for paraneter type

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

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

THE HASH LIST HERD POINTERS (RL IN THE DIRGRAM RBOVE) RRE IN RECORD O HORDS
%41 T0 %177,

6.00.00
10- 13

NP is (2:6) is W paraneters

P - 0= Not permanently allocated

1= Pernanently allocated

U ~ Uncallable bit - set if entry

point is uncallable.

§.00.00
10- 14

Prepared Object Code

Code Segnent Linkage Structure

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

STT NMAP RRRAY

A 1 BYTE X 256 BYTE ARRAY. IT IS INDEXED BY STT NUMBER AND RETURNS (If THE
STT CORRESPONDS TO AN EXTERNAL OF THE SEGMENT) THE SEGRENT NUMBER OF THE
EXTERNAL AND 255 DTHERWISE. THIS ARRAY IS USED WHENEVER THE SEGMENT IS
LORDED AND IS UPDRATED WHENEVER THE SL IS BOUND BY THE SEGMENTER.

EXTERNAL LIST

R SYMBOLIC LIST QF THE EXTERNALS OF THE SEGMENT. ERCH ENTRY CONTAINS
INFORMATION ABOUT THE EXTERNRL: PARAMETER CHECKING LEVEL AND PARAMETER
MATCHING INFORMATION, AND THE SEGRENT NUMBER AND STT KUMBER IF THE EXTERHAL
IS SRTISFIED WITHIN THE SL.

Prepared Object Code

Code Segnent Structure (Cont.)

012345678 15

CODE SEGMENT

IS SATISFIED WITHIN SL

EXTERNAL LIST TERMINATOR

S - SRATISFIED BIT - SET IF EXTERNAL




Prepared Cbject Code

Reference Table Stryct

FOR ERCH SEGMENT THERE IS R REFERENCE TRBLE ENTRY OF 32 WORDS. THE REFERENCE
TABLE ENTRIES RRE PRCKED FOUR TO R RECORD. THE RECORDS CONTAIRING THE
REFERENCE TRBLE ENTRIES ARE LISTED IN RECORD 1. THE RECORD CONTRINING
REFERENCE TRBLE ENTRY N IS REC 1 (N.(0 : 14)); THE FIRST WORD OF THE ENTRY IS
REFTAB (N. (14 : 2) & LSL (5)).

WHEN R SEGMENT IS DELETED, THE REFERENCE TABLE ENTRY CORRESPONDING T0 THE
SEGMENT IS RELERSED. THESE FREE ENTRIES RARE LINKED TOGETHER IN A LIST; THE
SEGMENT # IS USED AS R LINK AND IS PLACED IN THE FIRST WORD OF THE ENTRY.

WHEN-R SEGHMENT IS RDDED IT IS ASSIGHED A SEGMENT NUMBER (O LESS THAN/EQUAL 70
N LESS THAN/EQUAL TO 254); THE NUMBER IS THAT OF THE FIRST FREE REFERENCE
TRBLE ENTRY, OR, IF NONE ARE FREE, THE NEXT RVAILABLE REFERENCE TRBLE ENTRY
{CAUSING SPACE ALLOCATION FOR THE ENTRY).

6.00.00
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Prepared Object Code

Ref A Haxjnyn Entries)

TYPICAL ENTRY
OREC. 1 R.T. REC. 01234567889 15

= RLO E--)i E j==>{P|N]| SEGMENT LENGTH
[
{ -------- = 5----5 ----- E SEGNENT AODRESS (REC. #)
} . } | (I # REC’S FOR SEG. & EXTN. LIST
. | i
I I } Ez I FISL/I/IRICIRI/I/Y 4 ENTRY PTS
[ [ e | SAPNAP
] RL 1 | E |
o83 | | 3 SRST
(FILE REC1) (1 SECTOR) TIKI
SEG.NANE -16 BYTE RRRRY SI LENGTH
UITH NO CHARAC-
TER COUNT RHD
TRAILING BLANKS
ADDED.
SEGHENT HAME

REF.MAP ~256 BIT ARRAY
(INDEXED BY SEGH);
BIT SET IF SEG IS
REFERENCED DIRECT-
LY OR INDIRECTLY.

SEGMENT DELETED
EXTERNAL SRTISFIED
PERNMANENTLY RLLOCATED
CORE RESIDENT SEGMEWT
MPE SEGMENT
PRIV.INST. IN SEGMENT
SLSEGF LAG

PATCH FLAG !
CHECKSUM FLAG

REFERENCED SEGMENTS
BIT naP

XAXTVXODU™

SLSEGFLAG:
=0 => SEG STT IS IN
0LD FORMAT
=1 => SEG STT IS IN
NEH FORMAT --
EXTEHDED CSTS

6.00.00
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Prepared Object Code

Code Seqnent With Patch frea

| |
| CODE |
| |
|
| |
| PATCH]
| ARER |
| |
|
| |
| ST |
| |
Patch firea (Cont.)
SEGHENT 8-UORD SEGMENT NAIME

NAME

1-HORD UNUSED
1-UORD CHECKSUM
2-UORD PREP TIME
2-HORD PATCH TINME

1-HORD PATCH AREA LENGTH

6.00.00
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Prepared Object Code

PNAP Information

PHAP TYPE TRBLE

ACTUAL PMAP DATUM

[ el | THPE TRBLE LENGTH

T — T U—
T | LevemH oF enep ecomp Tvee 1
T I

| |

T — | LENGTH OF Prep RECORD TYPE

NOTE : n = PTTL - 2




PHRP Records

Type O Segrent PNAP Record
0123456789012345
0l HC | chart

char NC Wi
STT LEN | SEG Wun
SEG LENGTH

| |
| I
| |
| |
| |
| [
|

|

| |
| |
1 |

Type 1 Procedure PMAP Record
0123456789012345
1] NC | chart

char NC Wi
RN E
SA OF CODE
CODE LENGTH
PRINARY ENTRY POINT ADDR
COBOL TOOL BOX ID
LINK

TOOL BOX PROCEDURE ID

6.00.00
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Prepared Object Code

Prepared Object Code

Type 2 Secondary Entry PHAP Record
0123456789012345

2l NC | chart

char KC i
WU
SECONDRRY ENTRY POINT ADDR

NUMBER OF ENTRY PDINTS

H : HIDDEN ENTRY FLAG

G6.00.00
10- 22




Loader

CHRATER 11 __LORDER
HPE_Loader

The loader is a systen process uhich will do loads sequentially. If a process
needs code %o be loaded, it will get the load process’ SIR, fill loader com-
nunication table, and then auake the loader. Upon conpletion, the loader will
return its status through the loader connunication table, and then activate
the waiting process.

Loader Segnent Table Overvies

Loader Segrent Table comsists of two DST’s. The main one is DST %22 (LST).
The other DST (XLST) has its DST nunber stored in SYSGLOB X226.
LST Overvien

DB+2 -->|

DB+7 -->|

DIRECTORY

Loader

XLST Overieu

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

Loader

Loader Segnent Table Prinary D8

ENTPn : POINTERS POINT TO THE CURRENT RCCESSED ENTRY.

SBUF : UTILITY BUFFER. USURLLY CONTAINS PROGRAM FILE RECORD
0 INFORMRTION.

SI ST : UTILITY DB RELRTIVE VARIABLES.

HOFHLINKs : HERD OF FORWARD LINK FOR EACH TYPE.

HOBKLINKs : HERD OF BACKWARD LINK FOR EACH TYPE.

Loader

Directory Entries

of 11 2| 3| 4] 51 6] 7] 8] 9]10{11]12]13]14]15
o T o o o B R -0
FORUARD LINK

BACKWARD LINK
LENGTH

GRRBAGE

0} 1] 2] 3| 4| 5i 6] 7| 8] s(10111[12}13]14]15
m=l==l==l== ==l == | == | == == [=={==]==]~=]--]-=]--|  SL FILE(1)
FORUARD LINK

BACKUARD LINK
LENGTH

1 1
FILE DISC ADDRESS

FILE PV INFO

# ALLOCATED SEG | # SEGLIST ENTRIES

SEG RRRAY { 16 UORDS )

LOG SEG NUMBER | 18 1€ [X It

SEGLIST RRRRY
3 UORD ENTRY
PER RLLOCRTED
SL SEG

REFEREWCE COUNT

PHYSICAL CST NUMBER

——— ———

_c.
g
*8




Directory Entries {Cont

of 1] 2| 3| 4] 5] 6] 7| 8 9)10{11}12}13]1a[15

o I e o e B R Y BB B

Loader

Loader

Directory Entries (Cont.

of 11 2| 3| 4] 5] 6] 7] 8] 9]10]11112|13[14]15

PROGRRM ==f==l==d=mtel=-fosfem === === |-~ |--}-=]--]  LOADING(3)
FORMARD LINK FILE (2) FORWARD LINK
BRCKWARD LINK BRCKUARD LINK
LENGTH LENGTH
PR | LIB | 2 P | 3
FILE DISC ADDRESS FILE DISC ADDRESS
CST BLOCK INDEX
SEGHAP DST
# PROCESS SHARING
# SEG IN PROGRAN FILE | # SLINFO ARER
PV FILE INFO of 1] 2] 3] 4] 5] 6| 7| 8| 9[10]11}12|13|14}15
- ==f==l==1-=1----f=-f==1-=[-=[-=1-=1-~]==]--]-~]  WAITER(4)
TRACE EXTERNAL PLABEL \ FORWRRD LINK
SL SEARCH SEQUENCE | BRACKHARD LINK
|
SL FILE DISC ADDRESS | SL INFO AREA LENGTH
> 19 WORD PER
: ERCH SL FILE Pl | 4
LIB SEG ARRRY (16 WORDS) } FILE DISC ADDRESS
WRITING PIN
URUSED
\
PSEGNAP SIZE }
LIB LOG SEG | SL INFO INDEX |
| PSEGHAP
LIB L0G SEG I SL INFO INDEX i RRRAY
| | :
: LIB LOG SEG | SL INFO INDEX 1/
|
5.00.00 5.00.
-5 11- 6
Loader Loader
Directory Entries (Cont. Directory Entries (Cont
of 1] 2] 3] 4| 5| &} 7| 8 9j10]11]12{13]14|15 0| 1| 2] 3] 4] 5} 6] 7 8] 9110}11]12|13|14|15
==l=mfee o oo oo oo - femfem | oo [ == [ -~ ]--1--]  LORDED(5) et et et R B et Gl vt vt Il Rt R Bt B RV ST R 2412 O 1, T84
FORWARD LINK
BACKWARD LINK BACKUARD LINK
LENGTH LENGTH
P | 5 { s | 7
FILE DISC ADDRESS PIN
EXTENSION ID
LOAD PROCESS STATUS
LORDPROC COUNT(LORDPROC)/LOG SEGH(RLLOCRTEPROC)
PLRABEL
0l 11 2| 3] 4| s} 6] 7] 8] 9j10111(12]13]14]15 ® CHAR IN NANE
mleelesl-slofo-foofefofo-fon|=-|=-f--1--]--| SHRRER() 1 e

FORHARD LINK

BRCKWARD LINK
LENGTH
L | 6
PIN

FILE DISC RDORESS

PROCEOURE HANE

| # SL INFO RRER

SL INFO AREA (19 WORDS PER SL INFO ENTRY)

MCSTREFSIZE
N I

NCSTIDX(1)

MCSTIOX(n)

NCSTREF ARRAY

P




Directory Entries (Cont.

1ol 11 2] 31 4] 5{ 8] 7| 8] 9ji0i11i12}12]14(15]
1--

Loader

Loader

Loader Cache

SYGLIB extersion area + 172 contains DST nunber of cache

-=f==l--l--}-~t--{-=]--f--}-=}--}--1--1--1--]|  LORDPROC BUCKETSIZE = 252
FORUARD LINK i MASTER(3)
| bbbt i Cacre Daty Segmect Forpst
| BACKMARD LINK
e e |
| LENGTH |
fommmmmme e e e e |
| ! 8 !
| ...... '
| PIN i
| t
] # SLID ENTRIES | # ACTIVE LOADPROCS |
I |
| { 4+ BulKETSIZE
EXT IDX TABLE (16 WORDS)
] |
} i
MCST IO TRBLE (16 WORDS) L e
[ 1 4+34* BUCKETSIZE i {
i i | BUCKET 34 |
| SLID{1) I\ 4+95*% BUCKETSIZE -1 | !
[ ] -
| { | REFERENCED
> SL ARRAY
i Bucket Fornat
il
SLID(n) 72—
0| Llength of i
| BACST LOGSEG SIZE | SLDIRt 41 i
! 1 | SLOIR 1 ! Nost recently referenced system SL
[ | directery entry from this SL directory
LG SEG # | SLID INDEX(%) 11 [=mmmmmamm e | bucket
....... | ! LENGTH OF ;
REFERENCE COUNT i i SWIRZ + 1 |
- 15 O,
in ST LOGSEG } SWIR 2 | Secons most recently referencad entry
>ARRRY L ememeeecmmm—————
| [ URDS PER
i | ENTRY
I L0G SEG # i SLID INDEX(n) T
| | | LENGTH CF |
{ REFERENCE COLNT { | SLDIRN + 1 i
! sttt
BUCKET! SLD | Nth nost recently referenced entry;.f
SIZE-1]-==- not conpletz them ind:itates end of
bucket
Ali bucket ugrds are initialized to BUCKETSIZE +1, indicatirg
no ent~ies.
6.00.00 5.00.00
11- 8 11- 10
Loader Loader
Loader Connunication Table {(CT) LLT {Comt.}

Forn Incoming to toader (lgoad/Rilocate Progran}

- o

[ R VI R SR N

a

1o 1] ZII 31 4] 51 61 7) 81 9jroi111e2113 14[1‘;
PRy UL VIR

R B

)
DISC RDDRESS

UNUSED

WRITER PCB INDEX

{BRJIARIPH] [MR| |DS|PH
et o B B B e R R B
GROUP
NRNE
RECOUNT
RETE

|
!
i
|
|

ChD=1cader cnd
0=1oad prgn
1=]gad proc
2=alloc prog
3=alloc proc

tI8=library
search
0=87$
1=PLB
2=GROUP

M=NONPRIY NODE
LD=L0AD GOMAIN
L=L0RD NRP REQ.

USER CAPRBILITY

forn Inconing to (pader (lLoad/Rliocate Procedure)

<

x

Oi 1121 3] 41 51 6] 71 8 S110it11{12113f14i15)
e e o 10 o o o

LIe | 'S;LDI L Ii//////I//II/:/;‘///////I

o
=
<

EXTENSION ID

# CHRR IN NRRE {

ChD=ioader ¢nd
0=1oad prgn
1zload proc
2=alloc prog
3=alloc proc

LIB=library
search
0=8v8
1=PUB
2=GROUP

PROCEDURE NANE

A=NONPRIV MODE
LD=L0AD DOMRIN
L=L0AD MAP RED.

WRITER PCB INDEX

{BRIIAIPN( IR} |DSIPH] USER CAPRBILITY
Smmmmmeseemesem—eaes R e R R e e
GROUP
NRRE
ACCOUNT
i
NAME |
|
!
|
; INFO j
===
5.00.00
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Loader Loader

AT (Cont.) ica] Seanent Transforn Tab 1

Uhen 2 process refersnces any user SL segnents, these segnents are assigned
Earm Return rrae logical segnent nunbers 1f the new napping ucode is running. The LSTY
provides 2 nap mapping these logical segments into their physical segrent
nunbers and having true STT's for the napped segnents. The LSTT 15 creited by
LOADER during the load time, It occupies an DST and the DST number 1s stored
in PCB(15). If no user SL segnent 13 referenced, the LSTT uill not be needed,
hence 1t will not be created.

|
N INF| STARTING SEGMENT NUMBER
0

-3

The neu napping nicrocode depends on the existence of the LSTT for getting
the physical segrent nunber for a napped segnant. So the LSTT has to be in-
cluded in process’ locality list 1f there 1s an L(STT. Dispatcher uill thea
bring the LSTT in befare the process can be run. Alsc the bank and address
for the LSTT belonging to the current running process are stored Ln sysglob
cells { 2221 and 12225) during the launch tine by the dispatcher. These cells
are used by microcode for fast accessing the LSTT,

LORD MAP FLAG

ADCRESS
TRACE LABEL (IF TRACE)

2
3
4 DISC
H]
6

8

forn Returned (Error Dccurred)

- ©

FILE SYSTER ERROR #

LORDER ERROR ¥

6.00.00 G.00,00
1"-13 11- 14
Loader
ical t Trangfors Table {(LSTT) {Cont.

# of Logical Segnents |

—_——

Length of LSTT |
I Physical Segment # 1
+ Logical seg 1
=== | Pointer to STT list i
} Physical Segnent 4 i
+ Logical seg 2
{ Pointer to STT list I

! . P
i : .
i I

| Physical Segnent ¥ |

Logical seg n
--+-- | Pointer to STT list 1 {(max 255)
i STTe | sce h
+ STU's for logical
Inj ST I se6 e | segnent 1
| ' {if needed)
| |
inl STT & | SEG ¥ i
- | Total STT's for this seg |
| . |
| . [
| . .
Inj stTa | SEG # i
$TT’s for logical
Inp sTT » | SEG # | segrent n

| | {if needed)
i . |

[LINNAR ] | SEGH |

[epes

ey | Total STI's for this seg |

6.00.00
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Private Volunes/Serzal Disc

CHAPTER 12 PRIVRTE VOLUMES / SERIAL DISC

Private volunes/Serial Disc

mWIRB (Cont,)

Mounted VYolune Table (MVT BB) DT =53 (63
011 leycl | Dircsize/32 [
11111
011:2:314:5:6/7:8:9{0:1:2{3:4:5 1} hvol | nvol | uent 1
im=-- |
0! entry size 1o 2 ldev | DIRBASE Z naster volume
e Bt of volure set
1| # of nount 11 of volune set 3 is on this ldev
............................... 1
2 loev i 2 naster volume of 4 generation nunber 4
---------------- - SYS VS is always ----
3 of SYSTEM volune set 3 ldev = 1. 5 |
{- vol entry 0 |-- entry 1
4 ° 4 ! 6 | (double) (VTRBK = 1)
_______________________________ 1 ———
5 4 5 ! |
[ e -- entry ¢ - -
1 (MVTABX = 0) - -
| |
- - 19} ldev : VIRBX 23 |
i - {~ vol entry 7
------------------------------- 1111111 vent 24 | (double)
17 0 21 | -
|
18 0 22 !
1
19 0 23 - -
20| 0 2 I
- I '
|
| |
| |
i ! i
| |
{-~ entry n-1
- - | (MVTRBX = n-1)
I |
| |
l |
6.00.00 6.00.00
12- 1 12- 2
Private Yolunes/Serial Disc Private Volunes/Serial Disc
MYTRE (Cont. Private Volune User Table (PYUSER) DST =54 (66 :
i ! 111111
Ci1 jeyci | Dircsize/32 [ | 0]1:2:3]4:5:6{7:8:9]0:1:2]3:4:%
! |
1 1 i 0 table size (words) ]
2 2 1 § of entries 1
3 3 2|bitrask of MWIABX’s represented| 2
-- table head
4 generation nunber 4 $3] naximun table size ( words ) 3 (S words}
s ldev H YTABX L 4 avallable pointer 4
|- vol entry O |-- entry n
§ dbne : vent € | (double) (MVTRBX = n) op nask : MYTABX
l Max users
- - # pins - entry head |
(5 words)
=== current size of entry
19 ldev VTRBK 23 |
------------------------------- |- vel entry 7 $ PV flags jop
Q1411111117111 vent 26 | (doule) ===
———- vnask
cycl - cyclical velune index
{local VTABX) for disc pin
space allocation - _—
user bind count
hvol - highest (ordinal) volune
index (volune index beirg the user mount count
volune set’s local VIABX) of a --
wounted nerber of the volume systen bind count - user entry 1
set{class). ---
systen nount count
nvol - # of volunes nounted for the -
volune set(class). bind names count
ucnt - # of users having mountec I DST # of bind nanes segrent
the volure set. J—
vaask
dbrs - directory Bit nap size
{sectors). pin
i -- volume set
i vent - # of users having mourteg user bind count entry 1
1 the volune. (INTABX = )
! ! | user mount count
! - user entry 2!
i H
| |
5.00.00
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PVUSER (Cont.

Private Volumes/Serial Disc

Private Volumes/Serial Disc

Bind Nanes Data Segnent
(Created and nanaged via PVUSER Table)

bind nanes count
DST # of bind nanes segnent
——— 111111
N . - 011:2:314:5:6/7:8:9]0:1:2]3:4:5
0 nax segnent length 0
vrask 1 current segrent length 1
pin 2 0 2
user bind count
-- entry ¢
user nount count
systen bind count - user entry n - -
systen mount count
bind nanes count 3 0 10
DST # of bind names segnent 0 bind count [
1 1
- GROUP -
2 2
- - - NANE -
3 3
op nask H IVTABK 4 4 -- entry 1
5 5
-- volune set - RCCOUNT -
entry n 6 6
- - (IVTRBX = k) - NRRE -
7 7
8 10
a
v
a
i
1
- 3 -
b
1
e
6.00.00 6.00.00
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Bind Nanes Data Segnent {Cont.) Serial Disc Tables and Data Structures
. . Data Record Fornat
The prinary purpose of the Serial Disc Interface (SDISC) is to adapt the
undefined length transfers characteristic of nagnetic tape to the Ffixed-
0 bind count 0 length environnent of a disc or integrated cartridge tape(ICT). To ac-
conplish this, data is buffered within SDISC. The buffer is an integral nun-
1 1 ber of sectors (blocks for the ICT) long. Files aluays start on a sector
- GROUP - boundary, but data records uithin files nay start anywhere and straddle sec-
2 2 tor boundaries. R record in the buffer is structured as follows:
- NRNE -
3 3 + +
- - | record | | record |
4 L] -~ entry n | length | data | length |
5 5 | (bytes) | | (bytes) |
- RCCOUNT -
6 6 The record length is aluays a one-sord positive byte count which includes
- NANE - only the data portion of the record, not the length words thenselves. Records
7 7 within a file night be stored on the disc as folloms:
3 L2 e oo s e S —
(S i ’I‘
a #-mt +
v VI RU L RU /011141414 |
a + + + | Sector H-1
i i S | }
. ; . VHITHTETTENE 81T v
1 WHLRL L RUNEIIET]IIT ;
e
V) RU L RU TN |
+ + Sector N
VTR 1 100T) R RL :
V11118101101 1E131001080110110) v
VIV RUDRL e |
The reason for the trailing byte count is to implement an easy uay to
backspace records.
|
{
i
G.00.00 6.00.00
12-7 12- 8




Private Volunes/Serial Disc
End of File Fornat

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

VEEETEETEIEITEEED 10114 RLRL ]
Wnranaa |
1180 RURL F11H1HE2111101 1110 Sector H

|
.................... |
| |
| Zero fill [

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

Private Volunes/Serial Disc

Contiguous Block Fornat

A serial disc, if it can do everything a magnetic tape can do, nust also be
a cold-load device. This means that nachine nicrocode nust be able to read a
bootstrap channel progran and the resident segnents of INITIAL from the disc
into nenory. The nicrocode and channel prograns cannot deal with the record
length uords which surround standard data records, so for them ue have a
structure, called a CONTIGUOUS BLOCK, which has the data uithout the length
words. Information as to the length of each contiguous block nust therefore
be kept elseuhere, so there are Gap Tabie entries which hoid the beginning
and ending sector addresses of each contiguous block. This inmplies that each
block nust begin and end on a sector boundary. In this uay they are similar
to data files. To set contiguous blocks off from nornal data, and to reach a
sector boundary, a record length and fill character = 177777 is used, as
follous:

/1{11#{ Previous records //////
ML EE11E 111 1
L +
11817 RUT ; Sector N-1
_____________ +
| | |
| -1 fill | |
| | v
Sector N
v
|
SectTr N+l
v

Hole Fornat

Holes on the serial disc have the same format as contiguous blocks (that
is, they start and end on sector boundaries with -1 fill characters as
required). Starting uith MPE version G.00.00, holes are obsolete and SDISC
uill not generate then. However, code has been left in SDISC to process any
holes found on serial discs written with earlier versions of SDISC. Further
details nay be found in the Serial Disc INS.

6.00.00
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Gap Table Fornmat

The Gap Table is a four-uord header follouwed by a series of two-word device
address entries. R pernanent copy lives on the device, starting in sector 4,
while a uorking copy lives in nain memory. The copy in neriory is posted to
the disc only uhen a backspace or reuind operation occurs after writing (in
other uords, when the copy in main nerory has changed). The length of the
Gap Table is device-dependent according te the table belou:

Device Nunber of sectors (or ICT blocks)
HP7320 44
HP7925 106
HP7933/35 219

HP7902/9895 26
IcT 4 blocks ("S" cartridge) or
15 blocks ("L" cartridge)

The Gap Table looks like this:

0 | sector addr of load point |\
1 unused
2| unused | /-Gap Table header
3| unused 1/
41 type | |

e +  Sector address i Entry {tuo words)
51
6 | type | |

i ~~~~~~ +  Sector address : Entry (tuo words)
7

The type field is bits 0, 1 and 2 of the first word. The eight possible
types are:

0. End of File. The associated sector address contains one or nore end of
file fill characters (0) to fill out that sector. In the worst case (the
previous record ended exactly at the end of the previous sector), the end
of file sector contains all zeros.

1. End of data. The associated sector address is the last address of valid
data plus 1, in other words, the next available address. In practice,
such an entry is usually preceded by an end-of-file entry, since the £EOD
entry is uritten when you stop uriting, and the file system will not let
you backspace or reuind after uriting without sending a Hrite End of
File. An EOD entry is also uritten at the beginning of the Gap Table
uhen neu (unuritten) nedia is inserted. This prevents erroneous reading
of blank nedia.

6.00.00
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2. Beginning of Hole. The starting address of a "defective" area of the
disc. Usually on a track boundary, but may be in mid-track if a con-
tiguous block uas being uritten when the “defect" was encountered.
Obsolete, starting mith fIPE version 6.00.00.

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

4. Beginning of (contiguous) Block. The starting address of a contiguous
block, exclusive of the -1 fill characters which nay have been required
to get us to a sector boundary. Unlike the End of File fill characters,
there need not be any -1 characters if the previous record or contiguous
block (uith or without the trailing length word) ended exactly on a sec-
tor boundary,

5. End of (contiguous) Block. The address of the last sector containing
contiguous block data. The sector nay also contain -1 fill characters to
get us to a sector boundary, but as with the beginning of block they are
not required if the contiguous block ends exactly on a sector boundary.

6. End of Tape nark. The sector address of the sinulated End of Tape
reflector. This type is nou uritten only to floppy discs for use by
INITIAL’s serial disc interface. When read by MPE’s SDISC, it will be
skipped no matter what device it is found on. This ensures compatibility
With older serial discs.

7. End of Gap Table. Mo associated sector address. If you hit this while
scanning the Gap Table, you’ve gone too far. In practice, this type is
created whenever the Gap Table is cleared, by the sinple device of in-
itializing the table to -1.

6.00.00
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SDISC Extra Data Segnents 10 | No longer used. |
11 | MAK’DSEG’SIZE | Rax size of our XDS, so we can
With insignificant exceptions, SDISC operates entirely in split-stack node, #romecoscmoncnoaan + check that it’s big enough.
that is, using an extra data segnent for its working storage. Starting uith | SDISC global vari-|
BPE version G.00.00, there are tuo additional data segnents used as no-wait | ables, including|
data buffers. For the most part, our discussion here is restricted to the | array pointers. |
original data seguent, nou used only for variables, the Gap Table, and data O Ao +
buffer nanagenent. W
The working storage extra data segnent (XDS) is usually acquired by the ex- 1 Length is 512 words.
ternal procedure ALLOCATE when the serial disc device is First assigned to a R
user as part of an FOPEN. The external procedure DERLLOCATE nakes the X0S go K
auay as part of its processing of the final FCLOSE against the device. The 7
systen progran PYPROC nay also acquire and release an XDS so that the tape R
label routines in LABSEG nay also use SDISC for their work when DEVREC B
processes a device on-line interrupt. SDISC allocates the tuo data buffer L
segnents as they are needed, then deallocates ther as part of the Device E
Close processing. #ommmmmmemmm—eceeeen +
In addition to the Gap Table already described, the XDS contains SDISC's B I
lobal storage ares, including the data buffer managenent areas ] N Length is calculated as
?BUFFER’INFD), and a small buffer (called WORKTRBLE). WORKTRBLE holds the F F NAX NUN' BUFFERS (currently 2) *
contents of the Serial Disc label sector uhen SDISC reads it in as part of F 0 INFQ’ENTRY’SIZE (currently B).
its self-configuration. It also hold the Defective Tracks Table (MAC family £
discs) or Defective Sector Table (CS30 discs) while reassigning suspect or R
deleted tracks. '
The three arrays in the XDS (UORKTABLE, BUFFER'INFO and GPT (Gap Table)) #ooeecm o eeco e +
are all dynanically configured by SDISC as vanilla indirect arrays, such as G Length varies with device, and is
night have been constructed by SPL. This is done by declaring the array A calculated by SDISC as part of its
nanes as pointers, then inserting appropriately corputed element-O addresses P self-configuration.
in then.
T
The extra data segnent is organized as follows: R 8
#mmsmsonsienm e +  These tuelve words are reserved L
O | WORDSPERSECTR for use by ALLOCATE when the data 3
.......... segrent is created. Houwever, AL-
1 | SECTORSPERTRAK LOCATE only stuffs the last five
.......... of then. UWe fill the first seven
2 | STRARTADDRESS (BOT)| ourselves with information we get
.......... fron the label sector.
3 | EOTSECTR {disc
address of sinu-
4 | lated end of tape)
§ | EODSECTR (last
sector of disc) Sinulates tape runoff.
6
7 | JUSTALLOCATED Tells us to initialize SDISC
.......... paraneters to BOT if true,
8 | URITE RING Sinulation of tape urite ring.
9 | FATALERROR Disables SDISC when true.
6.00.00 6.00.00
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Serial Disc Organization

The disc is organized as follous:

#oemmm e +
| tabel sector | 0 See expanded view in Chapter 3.
- +
| DTT/DSCY | 1 DTT (MRC fanily) or DSCT (CS30).
Ao +
| Cold load | 2 HP-IB cold load channel prog.
dmmmr e +
{ Soft dump | 3 SOFTOUMP channel prograr.
$ommmmmm e +
I Gap Table : 4 to STARTADDRESS - 1.
I |
Frmmmmmm e +
I Data } STARTADDRESS
[T ] .
| . { to
| | .
i { EOTSECTR
I{ o
I'Last data sector |  EODSECTR
I
G.00.00




CHARPTER 13 I/C
I/0 Table Linkage

>/ LOGICAL \ 170 TRBLE LINKAGE
\ DEVICE [ -mmmmmmmmeomemne-

.......... IS1ZE | |

* DRQ for disc requests

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

9 | Offset of DRT in Bank |

DRT ENTRY ON /33, /44
SI0P
DBI
PI

Channel Flags

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

I/0
Driver Linkage Table (DLT)

01 2 3I4 56 72 8 3101112131415
—=lesl-=l1-

B ey e B R e
|DFINCiCR] fo [nTYP

0 QUEUE HUMBER | (SEE BELOW) DPROC

1 HONITOR PLABEL ONNTR

2 INITIARTOR PLABEL DINIT

3 COMPLETOR PLRABEL oconp

4 INTERRUPT PLRBEL DINTP

s DIT SIZE I DEVICE TYPE DTYPE

& CS DRIVER EDITOR PLABEL

7 INITIALIZATION PLABEL

There is one DLT for each type of driver. A pointer in the DIT allous
different devices on a controller to have different drivers and
interrupt handlers.

DPROC. GGG - This field contains the I/0 process request queue
nunber for type 2 drivers. Zers for all other types.
.(8:1).DRVRFRZN - Driver code frozen. Set by MAM when then the driver
(DF) code segrent has been nade present and frozen fron a
request fron SIODM.
.(3:1).MANERRORC- MAN Error on Code Makepresent
(nc

.(10:1).CORERES - If set both initiator and completor code are core
(R resident.
.(14:2).DRVRTYPE- DRIVER/MONITOR TYPE
{nTvP) 0 - not used
1 - driver can be executed on any stack
2 - driver can be executed in the user process or
in the I/0 process identified by IDNUMB
3 - run only in process whose PCB number is in
I0KUNB
DMNTR - I/0 Monitor Plabel.
DINIT - Driver Initiator Procedure Plabel.

DCOMP - Driver Completor Procedure Plabel.

DINTP - Special interrupt handler Plabel. This procedure is called
by GIP if ISPEC is set DFLAG. HNo other action is taken by
GIP except to set the Interrupt Status in DSTAT.

DTYPE.DITSIZE - The length of the DIT in words for this driver.,

Loaical-To-Physical Device Table (LPDT}

DST = 13 (= %15)
SIR = 9 (= 211)
The (PDT has several fields which describe the state of a device. Some of

these fields have the same meaning for all devices. Others are device depen-
dent. All are described below.

There are tuo types of devices represented in the LPDT: real devices and vir-
tual devices. A real device is one which has been configured into the system
and is capable of perforning input and/or output. A virtual device sinulates
sone of the properties of a real device (for example a spooled line printer
or an INP), but there is no physical I/0 involved. The twe nain uses for vir-
tual devices are for OPEN spooled devicefiles and certain communication
devices fsuch as INP’s).

R given virtual device entry is in use only wuhile the devicefile it
represents is open. When the file is FCLOSEd, the entry becones available for
another virtual device. This is the reason for the SYSDUNMP/INITIAL con-
figurator question MAX # OF OPER SPOOLFILES--it needs to knou hou many vir-
tual device entries to allocate to the LPDT (and te the LDT).

Entries in the LPDT are ordered by logical device number. The first word ad-
dress of a real device entry is obtained by nultiplying the LDN by the entry
size. Except for the Oth entry, entries for uhich no Jogical device is con-
figured on a given systen are used for virtual device entries. RAny remaining
virtual device entries follow the last real device entry.




/0

Entry O
4 5 6 7 8 9101112131415
4"|--l"l"|--l--l--l--l"l"l"I"l‘—i-—l"l--*
0l Nunber of entries in table |
1] Entry size = 4 |
2| DEVREC service request count |

SUHHTHIITITIE T LT

Discussion:
MBord 2 is incremented by a device driver whenever it sets the Device
Ounership State field (belou) to 2 (Service Requested). DEVREC decrements the
count for each interrupt it services until the count reaches 0, at which time
DEVREC hibernates.
-~ CRUTION --

Device drivers nust lock this table by DIS-

RBLE/ENRBLEing, -NOT- by trying to acquire

the LPDT SIR.

Iypical Entry (Virtual Devices)

012 3456 7 8 310112131415
et et Bt B B R D R e (o R el Rt e R R
ol 1} Pointer to XDD subentry |

1] e r [

T T
NWUHHIIIII I T

10 -- 0 for input, 1 for output.

Yord 0, bit 0 is 1 for a virtuval device, 0 for a real device. The fields in
uord 1 are the sane, as applicable, as for the real device represented by a
given virtual device. See belom.

1/0

Typical Entry {Ril Real Devices
01234567 8 91112131415

T B B e P BT e

OV OV T

|Deve | JiDal | Ol I| End of | | [|Ru: Device |
1|Ouned| oftal | ul n| File | | [to: Subtype]
IStatel b| | | pl tiCndition} : i
2| SYSDB-relative pointer to the DIT |

VM TN

Discussion:
Hord 1.( 0:2) -- Device Ounership State:
0 -~ Not ouned by any process.

1 -- Ouned by a process.

2 -- Service requested. Set by driver for
gggxpected interrupt, then uakes DEV-

3 -~ Service granted. 3Set by DEVREC. Logon
sequence is 0-2-3-1.

3 -- Device reserved (altermate use). Set

during  STARTSPOOL, spooler process
sets to 1 when it gets started.

Word 1.( 2:1) -- Device is Job/Session Accepting if true.

Word 1.{ 3:1) -- Device is Data Rccepting if true.

Word 1.{ 5:1) -- Device is Duplicative if true (all devices except discs).
Hord 1.( 6:1) -- Device is Interactive if true (all devices except discs).
Mord 1.( 7:3) -~ End of File condition:

0 -~ No EOF detected.
1 - Harduam EOF (e.g., tape nark).
2 - d.

~oh O B w

Word 1.(12:4) -- Devu:e subtype. See discussion for tape entry (below) for
a description of the Ruto bit (12:
The renaining bits in lord 1 are device-dependent and are described with
their corresponding entry diagran.

I/0

Entry for Terninal-Like Devices
0123458678 9101112131415

. | - - -
] 0I/I/////////l//l//l//I//////I////ll//////l///l

IDevc | Jlpaict| Df I| End of | B L| Device |
1|Ouned| o|tall¥| ul n] File | r| o] Subtype|
IState] bl | | pl tiCndition| k| gl |

2] SYSDB-relative pointer to the DIT |
3I////Ill///l/l///l////////I//l//l/ll///////ll///i

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

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

Yord 1.{11:1) -- The terminal is logging on. This bit is set by PROGEN and
DEVREC uhen the logon sequence starts, If the bit is off
when polled by INITISPP, the terninal has disconnected.
For nou, only IOTERMO and HIOTERM support the use of this
bit. MNultipoint and DS pseudo-terninals do not.

Entry for Tape Drives

012 345¢678 9101112131415

B B Rl R R R B P P B o —=lemt

|
ol 0l/I///////II/I///////I////////I/II/I/////l///I

[Deve | J|Da| Bl D] I| End of | | AAu: Device |
1|0uned| o{ta] 0] u| n] File | | V|{to: Subtype|
IState]l bl | T| p| tiCndition] | R] : |

2] SYSDB-relative pointer to the DIT |
K |

Discussion (unique fields only):

Hord 1.( 4:1) -- BOT. Tape is at Load Point -OR- no tape mounted. Recording
density nay only be switched when this bit is true (for
nultiple density tape drives).

Hord 1.(11:1) -- If true, DEVREC is perforrung Rutonatic Volume Recognition
(RVR) on a tape {or PYPROC is doing the sare on a serial
disc), -OR- AVR is to be suppressed on job or data accept-

ing devices.

/o

Word 1.(12:1) -- Part of Device Subtype field. If true, device is allocated
autonatically when opened. If false, operator must
allocate.

Entry for Disc Drives

01234567 8 9101112131415

F i o Ty iy P o o e o

OV OIHITEIITHITTTHTT T

|Deve | J|Da| NINtiRV] End of | S| F| Device |
1|Ouned| o|tal Sld | | File |or] o] Subtype|
|state| b| | DIPV] [Cndition| F| r| |

2| SYSDB-relative pointer to the DIT |
SUNSOULTTHEI T LT

Discussion (unique fields only):

Word 1.( 0:2) -- Device Ounership State. May not be 1 (ouned) for shared
device (systen volure or private volume). Serial and for-
eign discs are non-sharable and may be omned. See the full
discussion of this field under Typical Entry, above.

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

Word 1.( 5:1) ~- If true, disc is a mounted private volume.

Word 1.( 6:1) -- IF true, the disc is a reserved volune used to satisfy the
requirenents of a nultiple volume private volune set.

Word 1.{10:1) -- If true, the disc is a physically and logically nounted
serial or foreign disc. Bits 5 and 6 nust be false.

Word 1.(11:1) -- If bit 10 is true, then 1 ==> foreign disc, 0 == serial
disc.

Hord 3.{ 1:1) == If true, the device is currently being used as a serial
disc {that is, it is allocated to a user as a serial
disc). This bit duplicates a bit in the LDTX entry so that
this infornation can be found in a systen (mewory-
resident) table.

3%
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Logical Device Table (LDT)

Overvieu of Data Segment

DST 14 (= %16)
SIR 10 (= x12)

----- DST 216

|
I Logical Device Table
i (L1)

| |
|  Logical Device Table |
| Extension |
{ (L0TX) |

|

Logical Device Table

Zero Entry Format
6 7 8 9101112131415

BT B B e e e PR B B IS P

| Highest entry nurber

1] Entry size = 7 |

2| Streans device nurber |
VI I T80 411111071811 61)
AN 1T )
S e e |
6!///l/l/l////////////iI//1////1///////////////1/I
71/////////////I////////////.’//fl//////////l///lll

1/0

I/0

Iypical Entry Fornat

5 6 7 8 3101112131415
Lt Rl e e B B e B R R R e R e e
| File use count

| Yolume table index if device type = 0-7, else |
| nain process pin # or spooler process pin # |1

| Record width |CSIFO] Device type 12

|Spoo2 |Sy |Di[Dn|Tr|Hd[C1|S | Device-dependent |
|statelst|agiRq|lr|r |as| G| info (see below) |3

117111111 XDD head index 14
| CONTROL-Y pin |5

| Default output device -OR- default class index|6
| (see discussion) |
Discussion:
Word 2.(8:1) -- Comnunication system device if set.
Word 2.(9:1) -- If set, there are special forms nounted on the device.
Word 3.(0:2) -- Spooled state of the device:
0 -- Not spooled.
1 -- Quned by an input spooler.
2 -- Ouned by an output spooler.

Word 3.(2:1) -- Device is available to systen (not doun).
Word 3.(3:1) -~ Device is available to diagnostics (obs).
Word 3.(4:1) -- :DOWN requested, honored uhen use count = 0.
uord 3.(5:1) -~ If set, trailers are disabled.
rd 3.(6:1) -~ If set, headers are disabled. These tuo bits are

nanaged such that header/trailers are generated in

pairs or not at all.

Hord 3.(7:1) -- If I/0, uord 6 is the Device Class Table
index/LDEV# of the default output class/device
associated with this device.

Uord 3.(8:1) -~ Spooling has been enabled (spool gueues are
open) for this device.

Word 3.{9:7) -- Device dependent information:

1. For terninal-like devices, the default
terninal type to be used if not speci-
fied in the :HELLO comnand.

2. For variable density tape drives:

Word 3.(10:3) -- actual tape density.
Word 3.(13:3) -- density requested in FOPEN for urites to
unlabelled tapes only.

For either:
0 = unknoun density/no FOPEN u/ urite.
1 = 1600 BPI
2 = 6250 BPI
3 =80 BPI
6.00.00
13- 10

Logical Device Table Extension (LDTX)
Overvien of Data Segnent

DST 14 (= %16)
SIR 10 (= %12)

-----DST %16
Logical Device Table

(i0T)

|

|  Logical Device Table
| Extension

! (LDTK)

R ——

5.00.0
13- 11

I/0

I/0
Zero Entry
6 7 8 91011 12131415
A0 A A AR R,
Highest entry nunber
1} Entry size = § |

2T T
R |
AN 11

Typical entry

01234567 8 9101112131415
P e P e e B e e e B B B R B

] SISDICPIFSIDSI Reserved | Device-specific I

1] infornation |
femmmeem e +
2 fields. |
P el — +
3! See the follouing examplas i
P e — +
4] of LDTX entries. |
Where:

S....s Seek ahead enable/disable flag (system or PV disc only).
This logical device is a Serial Disc or a Foreign Disc.
This logical device uses the CIPER protocol.

..This is a systen or PV disc uith Disc Free Space management.
..This LDEV is a DS or data comnunications device.

5.00.00
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i/ I/0
Terninal Entry Serial or Foreign Disc Entry
01 6 72 8 9101112131415 012345678 9510112131415
Ent Rl B e Al et Rt Bt Rt B e B A R B F Rt SOt At Sl Sl it et Al vt Il et e ot
o 10l0]ofolol Reserved | TBRC | 010] 1I 0l ol o} Reserved /1111111111111
1 i Terninal Descriptor Table Offset | 1 } SDISC: XDSH# for variables, Gap Table i
! FDISC: 1
2 \WSUIIIIHTHITETTIIEEIE LRI LA 10D 12D - X M
+ 2 SDISC: 1 ==> data buffer XDS’s acquired |
I NI 1T | FDISC: not used. !
LRV i e i | 3] SDISC: PCB index when WAITing, else ¢
* | FDISC: not used. |
TBRC. . Terninal’s baud rate code (CPS = characters per second). ST 11
Speed (CPS)  ADCC/ATP (HPIB) TBRC
CIPER Entry
Not knoun 0 0 12 3 45 6 7 8 9101112131415
1920 16 (RTP only) L ot Lo e B B o e ey B L et P e P
2:8 g 0 [ 0l 0] 1] 0] 0] Reserved IDBI/////////////////!
240 7 1| CIPER Device Control Data Segnent # (CDCDS) |
120 1"
2 g 2 [DN] CTH Index for this device (CTMI) |
1 +
:3 14 IAMMII I 1N
10 15 R e i e i
WS....This terninal is connected to a Workstation Configurator port. DB..... If set to 1, then debugging is in effect.
DH..... If 1, the CIPER facility has been de-activated for this
TDT offset...0ffset fron the base of the Terninal Descriptor device because of error.
Table (TDT) to the TOT entry for this terminal. R CTMI...Control Table Map Index (an index into the Control
-1lindicate: no TOT entry exists for this terni- Table Map (CTH), which is located in the CDCDS.
nal.
Systen or Private Volume Disc Entry
6 7 8 9101112131415
Fied e i el bt Bl el Gl et el et el el o Rt
0| Sl olol 110l Reserved |///17111111111111
1 I/I////////1//////////////////}/////////////I///|
21 Disc Free Space DST nunber (DFSDST) |
3] Disc Free Space error status (DFSERR) |
R T e |
[ J. Seek ahead enable/disable flag.
6.00.00 6.00.00
13- 13 13- 14
I/0 /0

Device Class Table (DCT)
Overview of Data Segrent

OST 40 (= XB0)  #mmmmmmmmme oo | DST 250
SIR 40 (= X50)

Device Class Table

(ocT)

Terninal Descriptor Table

(107)

o e A e e

Device Class Table

Header Entry Fornat
012 34546 7 8 3101112131415

R e T B R R B

[ Total table (segnent) size

1]  Entry size (variable, this word set to 1) |

2] Nunber of device class entries |

3] Pointer to first device class entry |
(segrent relative) |

4| Hunber of terninal descriptor entries

S| Pointer to first ternminal descriptor entry
| {segnent relative)

—_——

Iypical Entry Fornat

5§ 6 7 8 9101112131415
B e e e L

Class nane (ASCII)
2

3

4|//] Cyclical pointer |SQ] T|Class Access Type|

5| Nunber of devices in class (N) |

6l LDEV #1 |

71 LDEV #2 |

N+5| LDEV # N |
Discussion:

The Device Class Table {DCT) contains a varying nunber of variable length
entries. This is because you nay configure an arbitrary nunber of device
classes on a systen, and each device class nay be conprised of an arbitrary
nurber of logical devices. There is one DCT entry per device class, and each
DCT entry contains a list of logical devices in the class. There is no es-
tablished order of entries in the DCT, nor is there an order of LDEVs within
an entry.

Due to the haphazard nature of the DCT, its overall properties are kept in
the header entry. These include the segnent-relative starting address of the
DCT (in case the header entry should be expanded later) and the nunber of
entries in the table A segnent-relative pointer to the Terminal Descriptor
Table (uhich follous the DCT} nay also be used to calculate the size of the
DCT. Rlso note the “Entry size" word. It is neaningless for this table, but
is included for conpatibility mith other fixed-length entry MPE tables.

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

R feu of the fislds in the OLT reaquire further descrivtion:

Uord 4.{ 1:7) -- Cyclical pointer. Currently used only for systen ard
private volure disc devices. The pointer varies frow 1 to N {nunber of en-

6.00.00
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tries in the class) and indicates the LDEV# in the class list on uhich the
last extent was allocated. The disc space allocation routines will try to
satisfy the next re- quest on the next disc drive indicated by the cycli-
cal pointer (uith wraparound to 1 if the pointer > N). If that fails,
the pointer is increnented until space is found or all devices in the
class have been tried.

Hord 4.( 8:1) -- If set, spooling has been enabled (spool queues opened)
for this device class.

Word 4.( 9:1) -- If set, the class is a terninal type class.

Word 4.(10:6) -~ Usually the sare as the device type represented sented by
the class (0 for24 for tape, 32 for printer, etc.). Serial disc classes
are disc devices accessed as tape drives, so their true device types are
kept in the LDT, while this field holds a special cial type (31, or X37), in-
dicating a serial I/0 (non-concurrent) device. Similarly, a foreign disc is
a nonsharable disc drive, so that fact is reflected by a special type 7 in
this field, even though the true hard- ware type is kept in the LDT, as for

1/0

Interrupt Linkage Table (ILT) for HP-IB Systens

01234656 7 8 9311112131415

[ Channel [ ICPYRO
1] Progran | ICPvAO1

2 | Variable | ICPVRO2
31 Area  (ICPVA) | ICPYRO3

fome

4 DhR Rbort i ICPYAO4

5 | Address | ICPVAOS

6 | 0 | ISRQL/ICPGH
7 1IN CHARQUE | | CHAW | DEv | ICNTRL

%10 |SYSDB relative pointer to channel program area.| ISIOP

serial discs. %11 |SYSDB relative pointer to status return area. | ISTAP
%12 |single instruction that is executed to extract |  IUNIT
Ithe device unit nunber fron the status pointed |
|to by ISTAP. |
%13 |SYSDB relative DIT pointer of the device { ICOP
|currently using the channel to perforn a data |
|operation. {
%14 | SIOPSIZE | CQUEN | IQUEUE
%15 |RU{WP|IG|SC[SQI | HCUNIT | IFLRG
%16 | SYSDB relative DIT pointer for unit 0 | IDITPO
{SYSDB relative DIT pointer for unit n | IDITPN
| Prograr status return area {
| pointed to by ISTAP |
{ Seeknask (Disc only) I
| 1/0 |
| Progran {
1 Rrea |
6.00.00 6.00.00
13- 17 13- 18
I/0 /0
ILT (Cont.) Device Infornation Table {DIT)

IPCVA - These four words conprise the channel progran
variable area where information is stored concerning
a channel progran Interrupt instruction or abort.
CPVAO should be used only for channel progran aborts.

ICPVA4 - Words 4 and 5 contain DMA address, uhen channel progran
aborts during DMA transfer.

ISRAL - Serial poll request queue length. HP-IB Systens do
not support any serial poll devices. This should
aluays be zero.

ICPGM - This is the SYSDB relative address of the channel progran
to be started for this device after receiving a HIOP
interrupt in GIP. GIP will call STARTIQ uhen the flags
word indicates “ignore halt interrupt" and "start channel
progran” bits are set.

ICNTRL - Contains controller information.

N If set, the controller is sharing a software channel
resource in order to linit banduidth.
.CHNQ  The softuare channel resource nunber.
.DRTH  The DRT number for a Series 33 device is equivalent to:
.CHAN - channel number (4 nost significant bits of ORTN)
.DEV - device nurber (3 least significant bits of DRTN)

IFLAG - Used for controller flags.

LR Runmait flag. An idle channel progran should be started
uhen there are no active requests to process.

JHP Maitprog flag. An idle channel progran has been started
for this controller. This bit is reset by an interrupt.

.I6  Ignorehi flag. An HIOP instruction has been issued against
this controller, but the channel progran uas not in a
uait statenent. Therefore, ignore the interrupt generated
by the channel code when this progran halts.

.SC  Start channel progran flag. When set along uith the IG
flag, GIP uill start a previously attempted SIOP on this
device.

.80 Start channel progran “queued" flag. MWhen bit SC is set,
this bit will deternine if the call to START’HPIB will
have logical paraneter QUEUED true or false.

JHCURIT Highest configured unit nunber for this controller.

6.00.00
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There is one DIT per physical device. If a physical device represents
represents more than one logical device, the logical device number is ob-
tained fron the I/0 queue element. Rlthough details of DIT's wary with
device, the following structure is common to all:

DIT for HP-IB Systens

01234586789 101112131415
0 IT [D |RCIRQISTINU| OIIC|IRINO|STINS| STRTE | DFLRG

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

2 |SYSDB relative pointer to the first I0Q in | DIOQP
| request list for this device |

3 Logical device hunber | DLDEY
4 |SYSDB relative pointer to Device Linkage Table |  DOLTP
5 |SYSDB relative pntr to Interrupt Linkage Table |  DILTP
6 i Controller Harduare Status | DSIRT
7 |Harduare error status. Set uhen the driver |  DSERR

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

| nonitor logs an I/0 error and clears this word|
8| Device Dependent Rrea i (DTINE)
9 I Device Dependent firea | (DTRQGX)

101 10T 1///141111111111111 Phys. unit # | DUNIT

DTRGX Used by some device drivers, it denotes timer
request index.




I/0

DIT Terninology for HP-IB Systens

DFLﬂI.‘v DEVICE RELATIVE FLAGS
SET IF DEVICE IS R TERMINRL.
D SET IF DEVICE IS A DISC.
AC  ACTIVE BIT. 1 IMPLIES A MONITOR CURRENTLY SERVICING
THIS DEVICE.
RQ  REQUEST BIT. 1 IHPLIES SERVICE REQUESTED WHILE
MONITOR IS ACTIVI
n IF SET, HULTIPLE UNIT CONTROLLER.
I0 IF SET, THEN A CHRNNEL PROGRAM IS CURRENTLY EXECUTING.
IR IF SET, AN INTERRUPT OR RESPONSE HAS OCCURRED.
NO IF SET, DEVICE IS IN A WOT READY OR OPERATOR WRIT.
ST IF SET, AN IDLE CHAMNEL PROGRRN SHOULD BE STRRTED FOR
THIS DEVICE.
SI  SPECIAL INTERRUPT HANDLER
NS DO NOT SHORT WAIT THIS DISC
STATE CURRENT DRIVER STATE RS DEFINED BY THE MONITOR.
ALLONABLE STATES ARE:
O - START REQUEST
1 - NOT USED (BUT RESERVED)
2 - CALL DRIVER INITIRTOR
3 - CALL DRIVER COMPLETOR
4 - NOT USED {BUT RESERVED)
5 - COMPLETE REQUEST
6 - UNEXPECTED INTERRUPT OCCURRED
7 - START OPERATOR INTERVENTION WRIT
X10 - WRITING (ON OPERATOR). RESTART AT 0
11 - WAITING (DATA MAKEPRESENT/FREEZING)
%12 - WAITING (INITIRTOR CODE HAKEPRESENT/FREEZE)
X13 - WATITING (FOR COMPLETION INTERRUPT)
%14 - UAITING {FOR DEVICE CONTROLLER AVAILRBILITY)
%15 - NOT USED (BUT RESERVED)
%16 - WAITING (INITIATOR CODE MRKEPRESEWT)
%17 - WUAITING (COMPLETOR CODE MAKEPRESENT)
10T - 1/0 Systen type O-Series II/III 1/0 Systenm
1-HP-IB Systems
2-unused
3-unused

Device Infornation Table (DIT) for CIPER

There is one DIT per physical device. If a physical device represents nore
than one logical device, the logical device number is obtained fron the I0Q
elenent (however, this driver only supports one device per controller.} The
follouing diagras shous the DIT used for the HP-IB CIPER physical driver,

6.00.00
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170

0123456 7 8 9101112131415 NNENRONIC

Oi o} olaciraj of of OIIIJIIRIMiSH 0| STRTE | DFLRG
1] SYSDB relative pointer to the DIT for the next] DLINK
I device requesting this resource or service i

21 10Q table index to the first I0Q in | DIbQP
| request list for this device |

ai 107 | Phys. unit # | Logical device number |  DLDEV

4] SYSDB relative pointer to Device Linkage Table| DOLTP

5| SYSDB relative pointer to Intrp Linkage Table [ DILTP

6|VS[ABIREITPINR| HR CNT | DEVICE STATUS | DSAVE
7] Harduare error status. Set when the driver | DSERR

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

| monitor logs an I/0 error and clears this word|
10| Bit 0 is set at completion of tiwer | DTINE

%11| Holds the time out request entry index while | DROST
ia nner is active. |

112|RFIUEIDEITDIUN1T CNT|DATA CNT| TO CNT IPRTV CNT| DCOUNTS

pAKI] Error logging location #1 | DLOGERROR

z14| Error logging location #2 | DLOGCOUNT

DFLRG - Flags and request state
AC ACTIVE - A nmonitor is currently servicing this device.
RQ REQUEST - A serwce request is pending while the monitor is

activ
I0 IOPROG - An I/O Channel Progran is running for this device.
IR IRK - An interrupt or response has occurred for this device.

NO NOTRDY - Go to state X10 after Idle Channel Progran is started.

ST STURIT - The device monitor is starting an Idle Channel Progran
for this device. There is no IDQ associated uith this
type of request.

STRTE - State of the device nonitor. Specifies the next action
to be taken in SIODM in servicing the request:

0 - start ned request

not used

call driver initiator procedure

call driver conpletor procedure

not used

process request conpleted

initiate device recognition seguence

start operator intervention uait

NN B W -
R
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X10 - wait for interrupt (operator intervention)
restart at state 0

%11 - uait for data segnent freeze, then state 2

X12 - Wait for driver initiator to be frozen, then
allocate controller (state 2)

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

%14 - uait for controller, then call driver initiator

15 - not used

X16 - uait for initiator nake present, then state 2

%17 - wait for completor nake present, then state 3

OWEV - 1/0 systen type, unit and logical device nunber
0 - HPXOO0 Series ill/III
1 - HP 3000 HP-IB
2 - Unused
3 - Unused

DSAVE - Device processing flags
VS - VALID STATUS -~ Set to indicate Device Status has been updated.
AB - DVRABFLAG - Seguence Abort in progress due to ABORT request.
RE - RETRYFLAG - Sequence Rbort in progress due to an error.
1P - TINERPOPPED - Current error is due to softuare tiner popping.
NR - NOTRDYFLAG - Mot Ready Wait in progress.

NR CNT - Nurber of Not Ready Waits during this request.
DEVICE STRTUS - Device status returned during a Sequence Rbort.
BIT 8 - [RC available and enabled.
"9 - Reserved.
"1 - Reserved.
"N - Reserved.
"2 - Pouer fail or reset has occurred.

" 13 - R protocol error has been detected.

vo14 - f parity error has been detected.

A 1] ~ The peripheral has data to send.

DSERR - Pointer to status to be logged.
Bits(0:8) - Nunber of words to be logged.
Bits(8:8) ~ Offset relative to DITP(Q).

DCOUNTS - Error flags and error counts (4).
RF - REG FAILED - An error has forced this request to be aborted.
UE - UNIT ERROR ~ The current error is a Unit Error.
DE - DATA ERROR -~ The current error is a Data Error.

10 - TINE OUT - The current error is a GIC Tine Out Error,

UNIT CNT - Nunber of Unit Errors during this request.

DRTA CNT - Hunber of Data Errors during this reguest.

T0 CNT - Nunber of GIC Time Outs during this reguest.

PRTY CNT - Nurber of HP-IB Parity Errors during this request.
6.00.00
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DIT for Channel Devices
o 1 2 3 4 5 6 7 8 9 101112131415

O|TERM|DISCIACTIREQ| | M | SIO | I0 [IAK] M |NT| | STATE |[DFLRG
| | 1 | JUNIT| PRENP|PROG|  [HERDIRY| |
1 NEXT DITP DLINK
2 Iogp 160P
3 LOGICAL DEVICE NUMBER OLDEV
4 bLrp oLTP
5 Ip pILTP
6 Controller Harduare Status DSTAT
7 Harduare Error Status OSERR
8 DTINE
9 DTRQX
10 7 | ] PHYS. UNIT # DUNIT
DRIVER DEPENDENT DIT ARER

DFLAG. TERMINAL - Device is a terminal
.DISC - Device is a Disc {Bit 0 = 0)
LACTIVE - A nonitor is currently servicing this device
.REQUEST - Service requested while wonitor was active

LHURIT - device controller servicing nultiple units

.SIOPREMPT- If set then a request has been queued for
this device. Preenpt code is set in I0Q.

.IOPROG - I/0 progran in progress. Decrement SIOCOUNT and
check for nulti-channel when complete

JIRK - Interrupt or Response has occurred.

.M HEAD  -Moving head disc

.NT RDY  -Hot ready for SIO. SIDDH holds off next SI0 until
RLLOWPOLL is done.

DTROX - lsed hy sowe device drivers, it domoves %iwew
request index.

6.00.00
13- 24




DIT for Channel Devices {Cont.}

DFLAG.STRTE - this quantity specifies the next action to be taken

DLINK
bI0QP

DLDEV. LDEVN
LUNIT

in servicing the request.

O-neu - start request.

1-not used.

2-call Driver Initiator Procedure

3-call Driver Conpletor Procedure

5-complete request

6-device recognition

7-start operator intervention wait (%10)
Z10-restart request on interrupt
%11-uait for data to be frozen then state 2
%12-uait for driver code to be frozen then state 2
Z13-call conpletor on interrupt
%14-uait for device controller
%15-not used
%Z16-uait for initiator Hake present then state 2
Z17-uait for conpletor nake present then state 3

- $YSDB relative pointer to the DIT for the next device
requesting this resource or service.

- SYSDB relative pointer to the first I0Q in the request

list for this device

Logical Device Number

unit number of the physical device.

1/0

I/0

DIT For 7905/7906/7920/7925
012 3 4 5 6 7 8 38 101112 15

0| o] 1|mcT|REQ} €Ot M | o] I/GIIAK] 1 | of O] STRTE 0 OFLAG
Il 1 1 NIt | feroGi | | |
1 NEXT DITP 1 DLINK
2 CURRENT (ACTIVE) DISC REQUEST 2 DIOGP
3 LOGICAL DEVICE NUMBER 3 DIDEV
4 pLP 4 DOLTP
5 ILe § DILTP
6 -1 WHEN PONER FAIL 6 DRQST
2| # OF ERROR WORDS T0 LOG | DIT REL ADDR TO LOG | 7 DSERR
8 INDEX OF FIRST REQUEST IN QUEUE 10 DHANQ
9 INDEK OF LAST REQUEST IN QUEUE 11 OHAMQT

101 10T 1/47714117141111101111741111

PHYSICAL UNIT # 12 DUNIT

JI0T - 10 type 0=> Series III 1/0, 1=> HPIB I/0 i SI0 PROGRAN-RELATIVE ABORT ADDRESS 13 DLOGSIOP
DDLIP - SYSDB relative pointer to the DLT.
DILTP - SYSDB relative pointer to the ILT. 12 CURRENT PHYSICAL 14 CPDR
DSTAT - interrupt status for this device. Set each tine the 13 DISK RDDRESS 15
device interrupts.
DSERR - Harduare Device Controller Status. Set when the driver 14 CURRENT DATA BUFFER RDDRESS 16 CbBA
detects an error. Whenever not zero, SIODB logs an
I/0 error and clears this word. 15 WORD COUNT REMAINING 17 WCR
DTIME - tine out conpleted flags. If a timeout occurs in response
10 a tiner request type 220 (I/D request}, the sign bit 16 CURRENT WORD COUNT 20 CWC
is set in this word. The If bit in DFLAG is also set,
and the nonitor for this device is auakened. (Only used 17 SYSBUF INDEX 21 SYSBUFA
if timer services are requested. Must be word #8 if tiner
services are requested.) 18 STATUS 1 RETURN 22 STATM
19 STATUS 2 RETURN 23 STAT2
20 CYL 24 CEDR
21 HERD | SECTOR 25
\
22 STATUS 1 RETURN l
23 %48 |
[
6.00.00 6.00.00
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1/0 I/0
DIT for 7905/7906/7920/7925 (Cont.) Error and Retry Infornation
| 0123456 7 8 9101112131415
% HERD [ SECTOR I Ty e o e B B e B B B e e e
REQUEST | D] S} E{ nf W] T] of clcL] 0 0 O Ofretry ecnt  QNISC OF I0G
25 DISPLACEMENT SYNDROME [ et e B B B B B B B Lt |
|
26 PRTT 1 | D - retry deternination
| S - reguest syndrome
27 PRTT 2 | E - request error information
| M - update track nap
28 PRTT 3 | W - uriting track map
/ C - issued a recalibration
29 SECTOR COUNT TO TRANSFER 35 SCOUNT CL- driver issuing channel clear
T - tineout Hait
k] 36 INITADR
INITIALIZE ADDRESS NOTE: Integrated Cartridge Tape’s DIT has the same fornat.
3 37
32 | L|40 DHISC
33 CNTLR STATUS AFTER SEEK 41 SEEKSTAT
34 IN CHANNEL PROGRAN 42
35 CPVR WORD O UPON CHANNEL RBORT 43 DLOGERROR
36 CURRENT LOGICAL SECTOR ADDRESS 44 CLDR

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

10T - I/0 Devices

0 - non-HP-1B

1 - HP-IB Systens
2 - unused

3 - unused

6.00.00
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€S 80 Disc Device Infornation Table (DIT)

There is one DIT per physical device. If a physical device represents nore
than one logical device, the logical device nunber is obtained fron the I0Q
elerent. For the (3’80 disc controller, there uill only be one device. The
follouing diagran shous the DIT used by the (S'80 disc driver.

0123456 7 8 91011121314 15 HNERONIC

©|THIDSIACIRQICO| O] OI0IIAINOIST] O] STATE | DFLAG

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

2 Current request index | DCURREQP

3l Logical device nunber | DLDEY

4] SYSDB relative pointer to Device Linkage Table| DDLTP

5} gVSDﬁ relative pointer to Intrp LinkS'ge Table | DILTP

6] DSTRT is -1 when a systen powerfail occurred | DSTAT

7| Harduare error status. Set uhen the driver | DSERR | detects an error.

Hhenfver <0, the driver | | nonitor logs an I/0 error and clears this
uord

10| index of first request in queue | DQHERD *

i index of last request in queue | DQTRIL *

¥12| 10T |  Physical Unit # | DUNIT

%13| Table relative index to systen buffer elenent |DSBUFRDDR

X14| High order logical sector address of bad blk | DBRDBLK1

Z15| Low order logical sector address of bad blk | DBADBLK2

Z16| Byte transfer left uhen bad block occurred | DBRDXFER

X17| Harduare logged error status - CPVR (0) | DLOGERROR

X20| Channel progran aborted relative offget | DSIGPSTOP

%21{ Disc status (20 bytes)-Logged on status error | DSTATUS

. . |
o . |
Z33|LK|IF MO | SUBSTRTE | DNISC

6.00.00
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1/¢0
X34IRE|OC |DR|EN] JLOCAL STRTE| RPSMORDY
s on i 12 | RPSUORDZ

OFLRG - Flags and request state

™ TERN - Set if device is a terninal. DS DISC - If T = 0 and this
bit is set then the device is a disc, otheruise device dependent. RC RCTIVE
- R nonitor is currently servicing this device. RQ REQUEST - R service
request is pending while the nonitor is active. I0 IOPROG - An I/0 Channel
Progran is running for this device. IA IRK - RAn interrupt or response
has occurred for this device. N0 NOTRDY - Go to state X10 after Idle
Channel Progran is started. ST STHRIT - The device wonitor is starting an
Idle Channel Progran for this device. There is no I0Q associated with this
type of request. STATE - State of the device nonitor. Specifies the
next action to be taken in SIODM in servicing the request:

0 - start neu request 1 - not used 2 - call driver initiator procedure 3 -
call driver conpletor procedure 4 - not used 5 - process request completed 6
- initiate device recognition sequence 7 - start operator intervention uait
210 - wait for interrupt (operator intervention) restart at state 0 X11 -
uait for data segnent freeze, then state 2 X12 - wait for driver initiator to
be frozen, then allocate controller (state 2) %13 - wait for I/0 completion
interrupt, then state 3 %14 - wait for controller, then call driver initiator
%15 - not used X16 - uait for initiator make present, then state 2 %17 - uait
for completor make present, then state 3

DLINK - R SYSDB relative pointer to the next DIT requesting this resource or
service.

DCURREQP - R current request sysbase index.
DUNIT.(0:2) ~ I/0 systen type
0 - non-HP-I8 1 - HP30OO HP-IB Systens 2 - Unused 3 - Unused

OLDEV - logical device nuwber of this device.
OSTAT - Set to a -1 when a systen powerfail has occurred.
DSERR - Pointer to status to be logged.

Bits(0:7) - Nurber of words to be logged. Bits(8:15) - Offset relative to
DITP(0).

DNISC - Device dependent processing flags

LOCK’FLG - Lock Flag denoting unload status of the disc volume.

0 - Allow operator unload to the volume. 1 - Deny operator unlcad to the
volune,

1/0

IGNORE’ INT'FLG - Ignore unexpected interrupt flag.
SUBSTARTE - Indicates state of the idle channel progran:
Q - Hornal idle channel program wait 1 - Idle request being serviced wait

DSBUFRADDR - SYSDB relative pointer to the systen buffer element used to read
the DSCT. Zero, if no elenent gotten.

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

DBADBLK2 - Low order logical sector address of the bad block for the DSCT
entry.

DBADXFER - Byte transfer left when bad block occurred.
DLOGERROR - CPVA(O) logged on harduare error status.

DSIOPSTOP - Stopped channel program relative offset lecation due to an error
in CPVR(0).

gSTRYU§ - 20 bytes disc status logged on status error. (See CS’80 Disc Drive
tatus).

RPSWORD1 - Flags and local state

RE - Read revision code done. Set if read revision code level is done. DC -
RPS revision code. Set if controller is "PEP"ed. DR - RPS desirable. Set
if RPS is desirable. EN - RPS enabled. Set if default value for RPS is en-
abled. MR - Driver is processing a marginal data error fron the drive. Do
zat return hard error. Local State - State of the local request nade by
river

0 - No local request is being processed 1 - Reading rev code 2 - Setting
default RPS

RPSHORDZ - Default value for RPS

Tt - Tire to target in hundreds of nicroseconds T2 - Nindow size in hundreds
of nicroseconds

.

w3

I/0

DIT For 7970 Magnetic Tape

012 3 4 5 6 7 8 9 101112 15

ol alpcriReal o | W | 6| Ljojimk| o | ol o] S | orus
10 1 1 1Nt § qPROGI | f |

1 NEXT DITP DLINK
2 100P DIOQP
3 LOGICAL DEVICE NUMBER DLDEV
4 DLT PTR DDLTP
5 LT PTR PILTP
6|RUIRUISHICEfOC] HARDUARRE STRTUS DSTAT
? ERROR STATUS DSERR
H TINENUT FLRGS DTINE
9 TIMER REQUEST INDEX DTRQX
101 10T /24144111111111101171771 PHYSICAL UNIT & DUNIT
" 13|RB4| RU DDFLAGS

I0T - 1/0 Devices

0 - non-HP-I8

1 - HP-IB Systens
3 - unused

4 - unused

DSAVE - Device processing flags

RW RWBIT - Indicates tape has been rewound.

RU RUUNLD - Indicates that a rewind/unload was performed to allow a
urite-ring nount.

SH SHORT - A short read is in progress. RAfter completion of read,
EOF is checked for and if not present, the requested
bytes are transferred fron the short-read buffer to the
user’s buffer.

CE CESTAT - Channel parity error processing is in progress.

DC DSFLRG - Transfer used data chaining - used for conputing the
transnission log.

RM - (DDFLAGS, bit 15) if set, tape is rewound
RB4 - (bit 14) if set, need to reuind tape before next urite

6.00.00
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I/0 I1/0
anIsc DIT for 7976 Magnetic Tape
012345678 9101112131415 There is one DIT per physical device. If a physical device represents rore
than one logical device, the logical device number is obtained from the I0Q
|==f==i--l-~}==f--1-=-=1--)-- -] == |-=|-=|--|--| elenent. The follouing diagram shous the DIT used for the mag tape driver.
I | F | 1 1 1 | FORUARD] BACK |
| RI B} F| G| E] S| Ul SPACE | SPACE | RETRY | 0123456 7 8 91011121314 15 HNEMONIC
I 1 & | 1 | | [COUNTER [COUNTER |COUNTER | + +
R R B o e B B R e L Ol o| ¢|ACIRQl oMUl 0|I0JIA] O} O] O} SIATE | DFLAG
ihere 1] SYSOB relative pointer to the DIT for the nextj DLINK
R - retry in progress | device requesting this resource or service
B - backspace in progress
F - foruard space in progress 2| SYSDB relative pointer to the first I0Q in | DIOQP
G - gap in progress | request list for this device |
€ - backspace on data end-of-file +
$ - short read in progress 3| Logical device nunber |  DLDEV
U - unload tape for urite ring installation
4] SYSDB relative pointer to Device Linkage Table] ODLTP
o
S| SYSDB relative pntr to Interrupt Linkage Table| DILIP
6|RUIRUISHI  IDCIPF] | DSRVE
7| Harduare error status. Set when the driver | DSERR
| detects an error. Whenever <30, the driver |
| nonitor logs an I/0 error and clears this word|
%10] Bit 0 is set at completion of timer | OTINE
%11| Interrupt status for this unit. Set by the | DSTAT
| driver each tine it processes an interrupt. |
220 T0T \/{71114111414111/]  Phygsical unit ¥ =
%13| Holds the time out request entry index while | DRGST
| a tiner is active.
%14] Error log. Contains § valid bytes of status |  DLOGERROR
DFLAG - Flags and request state
ARC ACTIVE - A wonitor is currently servicing this device.
RQ REQUEST - A service request is pending while the monitor is
active,
MU MUNIT - This device is on a nmulti-unit controller.
I0 IOPROG - An I/0 Channel Progran is running for this device.
IR IRK - fAn interrupt or response has occurred for this device.
NO NOTRDY - Go to state %10 after Idle Channel Progran is started.
ST STURIT - The device nonitor is starting an Idle Channel Progran
for this device. There is no I0Q associated with this
type of request.
6.00.00 6.00.00
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/0 I/0
STRTE - State of the device monitor. Specifies the next action DSTAT - Mag tape controller status

to be taken in SIODM in servicing the request:
O - start new request

- not used

- call driver initiator procedure

- call driver conpletor procedure

- not used

- process request conpleted

- initiate device recognition sequence

ENEC YT Ry S

start operator intervention uait

uait for interrupt (operator intervention)

restart at state 0

%11 - uait for data segnent freeze, then state 2

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

%13 - uait for I/0 conpletion interrupt, then state 3

%14 - wait for controller, then call driver initiator

%15 - not used

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

%17 - wait for conpletor nake present, then state 3

%10

DSAVE - Device processing flags

RU
RY

SH

o
PF

RHBIT
RHUNLD

SHORT

OSFLRG
PORER

- Indicates tape has been rewound.

- Indicates that a reuind/unload was performed to allow a
urite-ring nount.

~ R short read is in progress. After conpletion of read,
EOF is checked for and if not present, the requested
bytes are transferred fron the short-read buffer to the
user’s buffer,

- Transfer used data chaining - used for computing the
transnission log.
- Device pouer up indication.

6.00.00
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BITS USE
0 END OF FILE (EOF)

1 BEGINNING OF TAPE (BOT) / LOAD POINT (LP)

2 END OF TRPE (EOT)

3 SINGLE TRACK ERROR (NOT LOGGED FOR READS)

4 COMMAND REJECT (REJECT)

5 FILE PROTECT (NOT WRITE ENABLED; NO WRITE RING)
& HULTIPLE TRACK ERROR (MTE)

7 UNIT ONLINE
3 GCR (6250 BPI DEWSITY)
9 UNIT NUMBER (MSB)

10 UNIT HUMBER (iSB)
1 TINING ERROR
12 TAPE RUNRWAY

13 REUINDING *
14 UNIT BUSY
18 INTERFACE BUSY *

6.00.00
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Card Reader DIT

9 1011 12 15

/0

1/¢6

Card Reader DIT Field Definitions
DFLRG - Flags and device state

Rt o St Sl el Bt Rt Eeintet Snted Beaatd vt Bl Bt ACTIVE Monitor is currently active servicing this device.
o ofRCTIREQ] ¢ | © | | I/O{IAK|RERD] NR| | WSTRTE OFLRG
[ I I I | | IPROG|  |DONEINSG] | REQUEST  Service for this device was requested while the monitor uas active.
1 DITP LINK TO KEXT DIT DLINK 10PROG SI0 program in progress.
2 I0QP POINTER 10 1st REQUEST DI0QP IRK Interrupt occurred or request aborted or preempted.
3 LOGICRL DEVICE NUMBER DLDEV READDONE Previous read resulted in an EOF with a backup save
requested. The data has been saved in an auxiliary
4 DRIVER LINKRGE TRBLE PCINTER ooLTP buffer and uill be passed back on the next read request.
5 INTERRUPT LINKAGE TRBLE POINTER DILTP NRMESSAGE  Set uhen a not ready nessage has been issued, and cleared
when the reader is found ready. Used to prevent nultiple
6 (SEE BELOW) DSTAT Not Ready nessages uhen power is turned on.
7 ERROR STATUS IF NOT O DSERR MSTRTE Monitor State. See SIODN specifications for details.
%10 REQUESTED WORD COUNT DTINE DLINK - SYSDB relative pointer to the DIT for the next device
requesting service for this resource.
KNI E1111111111117) DTROR
22| 10T 1/1411141144181081111111410 PHYSICAL UNIT # DUNIT DIOQP - SYSDB relative pointer to the first I0Q element in the request
list for this device.
DSTAT bits:
DLDEV - Logical device number and unit nunber,
BITO=SI0 OK
BIT=0 UNIT Unit nunber of device.
BIT2=INT PENDING
BIT3=TIMING ERROR LDEVN Logical device nurber,
BIT4=LIGHT DARK CHECK
BITS 5-6 = 00 COLUNN BINARY HGDE
01 URUSED DOLTP - SYSDB relative pointer to driver linkage table {OLT).
10 PACKED BINARY MODE
11 HOLLERITH-TO-ASCII HODE
BIT7=COMPARE ERROR
BIT8=EOF DETECTED DSTAT - Device interrupt status. Contains the device interrupt status
BITS 9-10 = 00 NORMRL at the last interrupt. See harduare ERS for details.
01 HOPPER EMPTY DSERR - Device interrupt error status. If not zero, then holds the
10 UNUSED device interrupt status fron an operation uith an erroneous
11 STACKER FULL conpletion status. Causes SIODH to log an error.
BITH1=INVALID HOLLERITH
BIT12=PICK FRIL OR MOTOR CHECK
BIT13=TEST DUCNT - Holds the requested transfer count in words.
8IT14=TROUBLE
BIT15=NOT RERDY
6.00.00 6.00.00
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1/0 1/0
Device Infornation Table for HP-IB Card Reader STATE - State of the device monitor. Specifies the next action

There is one DIT per physical device. If a physical device represents more
than one logical device, the logical device nunber is obtained fron the I0Q
elenent. The follouing diagran shous the DIT used for the card reader

driver,

01 2345 6 7 8 9101112131415 NNENONIC

ol of olacirel olmul 0lI0|IAINGIST| 0] STATE | OFLAG

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

2| 10Q table relative index to the first I0Q in | DIOQP
| request list for this device |

3| Logical device nunber | DLOEV

4| SYSDB relative pointer to Device Linkage Table| DOBLTP

5| SYSDB relative pntr to Interrupt Linkage Table] DILTP

GIRD|AF| {  DSAVE
7| Harduare error status. Set when the driver |  DSERR
| detects an error. MWhenever <>0, the driver |
| vionitor logs an I/0 error and clears this word|
%10] Not Used | DTINE
X1 Request word count | DUCNT
112! 0T /1111 Physical unit # : DUNIT
113i Device Status. Read from device during [N
| each execution of the channel progran. i
%14! Llogging uill be done from here. ¢ DLOGERROR

DFLAG - Flags and request state
C ACTIVE - R monitor is currently servicing this device.

to be taken in SIODN in servicing the request:
0 - start new request
not used
call driver initiator procedure
call driver conpletor procedure
not used
process request conpleted
initiate device recognition sequence
start operator intervention wait
uait for interrupt (operator intervention)
restart at state 0
11 - wait for data segment freeze, then state 2
%12 - wait for driver initiator to be frozen, then
allocate controller (state 2)
%13 - uait for I/0 completion interrupt, then state 3
%14 - uwait for controller, then call driver initiator
%15 - not used
%16 - wWait for initiator wake present, then state 2
X17 - uait for conpletor nake present, then state 3

N B W -

[ R S

0

DLDEV - Device logical device nunber
I0T I/0 TYPE - I/0 Systenm type
Series II / III I/0 systen
HP-IB Systems
unused
unused

®uowon

1
2
3

DSRAVE - Device processing flags
RD  READDONE - R card has already been read.
AF ABORTFLAG - A device clear has already been sent for
this series of aborted I0Qs.

RO REQUEST - R service request is pending while the nmonitor is active.
- This device is on a nulti-unit controller.
- Rn 1/0 Channel Progran is running for this device.
IR IAK - Bn interrupt or response has occurred for this device.
- Go to state Z10 after Idle Channel Program is started.
- The device nonitor is starting an Idle Channel Program
for this device. There is no 100 associated with this
type of request.




2608 Line Printer DIT (HP-IB Systens)

There is one DIT per physical device. If a physical device represents nore
than one logical device, the logical device nunber is obtained from the I0Q
elenent (houever, there is only one device per 2608 controller.) The follow-

ing diagran shous the DIT used for the 2608 line printer driver
0123 45 6 7 8 3101112131415 MNEMONIC
¢l o} ojrciral o o} ClIOJIRINOISTL 01 STRTE | DFLRG

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

2| 1I0Q table relative index to the first I0Q in |  DIOQP
| request list for this device

3| Logical device nunber | DLDEV

4| SYSDB relative pointer to Device Linkage Table| DDLIP

5| SYSDB relative pntr to Interrupt Linkage Table| DILIP

I/0
STATE - State of the device noniter. Specifies the next action
to be taken in SIODM in servicing the regquest:
0 - start neu request
1 - not used
2 - call driver initiator procedure
3 - call driver comnpletor procedure
4 - not used
5 - process request conmpleted
6 - initiate device recognition sequence
7 - start operator intervention uait
10 - wait for interrupt {operator intervention)
restart at state 0
%11 - uwait for data segnent freeze, then state 2
%12 - uwait for driver initiator to be frozen, then
allocate controller (state 2)
%13 - uwait for 1/0 conmpletion interrupt, then state 3
X14 - uait for controller, then call driver initiator
15 - not used
X16 - uait for initiator make present, then state 2
%17 - uait for completor nake present, then state 3
DLDEV - I/0 systen type, unit and logical device nunber
10T I/0 TYPE- Type of I/0 systen

0 - HP3000 Series II/III

6lvn| | TaB | |PS{FLITP|  DSRVE 1 - HP300O HP-IB Systers
2 - unused
7| Hardware error pointer. Set uhen the driver | DSERR 3 - unused
| detects an error. HWhenever <>0, the driver |
| nonitor logs an I/0 error and clears this word| DSAVE - Device processing flags
4ot YN VFCNOD - VFC has been nodified
%10| Bit 0 is set at conpletion of timer | DTIME TABDFAULT - Systen tab default
+ PS  PRESPACE - Last request used prespacing.
%11] Holds the time out request entry index while |  DRQST FL FULL - Line printer buffer is full
| a tiner is active. | ™ T0P - Printer is at top of forn
w0 10T VAT Physical Unit % |  DUNIT
13| Harduare logged error status | DLOGERROR
OFLRG - Flags and request state
AC ACTIVE - A nonitor is currently servicing this device.
RQ REQUEST - R service request is pending while the nonitor is
active.
I6 IOPROG - An I70 Channel Progran is running for this device.
IR IAK - fAn interrupt or response has occurred for this device.
N0 NOTRDY - Go to state %10 after Idle Channel Progran is started.
ST STWAIT - The device nonitor is starting an Idle Channel Progran
for this device. There is no 10Q associated uith this
type of request.
6.00.00 6.00.00
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I/0 I/0

2608 Line Printer Status

BYTE 1 & BYTE 2:

BITS UsE
0 ON LINE
1 NOT RERDY
2 VFC CHANNEL 9 (BOTTOM GF FORM)
3 VFC CHANNEL 12 (TOP OF FORM)
4 VFC INITIALIZED
s 6/8 LINES PER INCH
[ (NOT USED)
7 POWER RESTORED/UNIT RESET
3 ON LINE
9 PRINT MECH ERROR

10 SELF TEST FAILURE
" PAPER ERROR
12 SELF TEST MODE

13 6/8 LPI
14 PLATEN/RIBBON ERROR
15 (NOT USED)

BYTE 3: PRINT MODE
BITS 0-7 MODE NUMBER
BYTE 4: PRIMARY/SECONDARY
BITS 0-3 SECONDARY CHARRCTER SET CODE
BITS 4-7 PRINARY CHARACTER SET CODE
BYTE 5: SELF TEST
BITS 0  PASS FAIL
BITS 1-7 SUBTEST NUMBER

BYTE 6 LPI DOT ROW COUNT

BYTE 6 LPI FORM LINE NUMBER

BYTE 6 LPI FORM LENGTH IN LINES
BYTE 8 LPI DOT ROM COUNT

BYTE 8 LPI FORM LINE NUMBER

BYTE 8 LPI FORM LENGTH IN LINES
BYTE FIRMUARE IDENTIFICATION CODE

BYTE POMER-UP LANGURGE
BITS 0-3 SECOMDARY CHRRACTER SET CODE

BITS 4-7 PRIMARY CHARACTER SET CODE

HP 26138 or 2613 Line Printer DIT (HP-IB Systems)

There

is one DIT per physical device. If a physical device represents

nore than one logical device, the logical device number is cbtained
fron the I0Q elenent (however, there is only one device per 2631
controller.) The follouing diagran shows the DIT used for the

2631 line printer driver.

01 23 456 7 8 9101112131415 NNEMONIC

ol of oiAC|Raj 0f ol OLIO|IAINGISTI O] STRTE | OFLAG

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

2| 10Q table relative index to the first I0Q in | DIOQP
| request list for this device

3

Logical device number |  DLDEV

4] SYSDB relative pointer to Device Linkage Table| DDLTP

5] SYSDB relative pntr to Interrupt Linkage Table| DILTP

6| |BI{RBIPS|FLITP|  DSAVE
7! Harduare errer status. Set when the driver | DSERR
| detects an error. MWhenever <>0, the driver |
| nonitor logs an I/0 error and clears this word|
%10| Bit 0 is set at completion of timer | DTINE
%11| Holds the tine out request entry index while | DRQST
| a timer is active.
2| 10T V1T Physical unit # |  DUNIT
13 Harduare logged error status | DLOGERROR
DFLAG - Flags and reguest state
RC RCIIVE - A nonitor is currently servicing this device.
RQ REQUEST - A service request is pending while the nonitor is
active.
I0 IOPROG - An I/0 Channel Program is running for this device
IR IAK - fn interrupt or response has occurred for this device.
NO NOTRDY - Go to state X10 after Idle Channel Progran is started.
ST STHRIT - The device monitor is starting an Idle Channel Progran

for this device. There is no I0Q associated with this
type of request.

5.00.00
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1/8 /0
STRTE - State of the device nonitor. Specifies the next action HP_2630R/26888 DIT
to be taken in SIODN in servicing the request:
0 - start new request 01234567 809 101112131415
1 - not used + + + +
2 - call driver initiator procedure DITO !0 'O 'AC!RQ!O '0 !'SPICPIIRINRISH! ! STATE ! DFLAG
3 - call driver conpletor procedure
4 - not used 1 POINTER TO NEXT DIT + DLINK
§ - process request conpleted -
6 - initiate device recogniticn segquence 2! INDEX TO ACTIVE I0Q OR ZERD ! DIOQP
7 - start operator intervention wait
%10 - wait for interrupt {operator intervention) 3¢ LOGICAL DEVICE NUNBER ! DLDEY
restart at state ¢
X11 - uait for data segnent freeze, then state 2 4 ORIVER LINKAGE TRBLE POINTER 1 0DLTP
12 - uait for driver initiator to be frozen, then
allocate controller {state 2) 5! INTERRUPT LINKRGE TRBLE POINTER ! DILTP
13 - nait for 1/0 completion interrupt, then state 3
%14 - uwait for controller, then call driver initiator 6 ! SPECIAL ERROR CONDITIONS TO BE LOGGED ! OSTRT
Z15 - not used
216 - wait for initiator nake present, then state 2 7! ERROR LOGGING IHFORMATION ! DSERR
X17 - uait for completor nake present, then state 3
8 Tt TINEOUT INDICATION IN BIT O v DTINE
DLDEV - 1/0 systen type, unit and logical device nunber
10T 1/0 TYPE -~ Type of I/0 systen 9 ! TIMER REQUEST INDEX (TRL) OR ZERO U DIRLR
~ HP000 Series 2/3
; - npsooo HP-IB Systens 10 0 I0T YAIIIHIEEEIIEY PHYSICAL UNIT & : DUNIT
= Unused ¢ !
3 - Unused 1M CURRENT DATA URITE BYTE COUNT ! DCBCHT
DSAVE - Device processing flags 12! CURRENT DATA WORD COUNT ! DCUCKT
8 BETIOB - Betueen jobs flag. If set, suppress
Pouerfail nessage. 131 # OF WORDS LEFT TO TRANSFER ! DRCNT
fAB  ABORT ~ Rbort (caused by Pouerfail or Operator)
has occurred. 14 ' BUFFER OFFSET FOR NEXT & OF WORDS TO XFER. ! DOFFSET
PS  PRESPRCE - Last request used prespacing.
FL  FULL - Line printer buffer is full. 151 D! DDEBUG
TP T0P ~ Printer is at top of forn
16 ! I/0 STRTUS BLOCK WORD 1 GETS LOGGED FROM HERE ! DLOGBUFFER
17 1 170 STATUS BLOCK HORD 3 GETS LOGGED FROM HERE !
18/33 | 1/0 STATUS AREA (16 WORDS, SEE DEFINITION) ! DIOSTRT
OFLAG - DEVICE RELATIVE FLAGS.
AC ACTIVE BIT, 1 IMPLIES A MONITOR CURRENTLY
SERVICING THIS DEVICE.
RO REQUEST BIT. 1 III‘LIES SERVICE REQUESTED
WHILE MONITOR IS ACTIVE.
P SI0 PREENPTION. IF SET THEN R PREEWPTIVE
REQUEST HAS BEEN QUEUED FOR THIS DEVICE.
PREEMPT CODE IS SET IN I0Q ELEMENT.
cp CHANNEL PROGRAN IN PROGRESS. IF SET, THEN
A CHANNEL PROGRAN IS CURRENTLY EXECUTING.
IR IF SET, AN INTERRUPT OR RESPONSE HRS OCCURRED.
6.00.00 6.00.0
13- 45 13- 46
/0 1/0
NR IF SET, DEVICE IS IN A NOT RERDY OR OPERATOR WAIT. I1/0 Status Block
s IF SET, AN IDLE CHANNEL PROGRAM SHOULD BE STRARTED
FOR THIS DEVICE.

HSTRTE CURRENT ORIVER STRTE AS DEFINED BY THE NMONITOR.
ALLOURBLE STATES ARE:
0 - START REQUEST
1 - NOT USED(BUT RESERVED)
2 - CALL DRIVER INITIRTOR
3 - CALL DRIVER COMPLETOR
4 - UNUSED(BUT RESERVED)
§ - CONPLETE REQUESY..PERHAPS RETURN TO USER.
6 - UNEXPECTED INTERRUPT OCCURRED
7 - START QPERATOR INTERVENTION WALT.
X10 - URITING (ON OPERATOR). RESTART AT 0.
11 - HAITING (DATA MAKEPRESENT/FREEZING)
12 - WAITING (INITIATOR CODE MAKEPRESENT/FREEZE)
13 - HAITING (FOR COMPLETION INTERRUPT)
14 - WAITING (FOR DEVICE CONTROLLER AVAILABILITY)
15 - UNUSED(BUT RESERVED)
16~ WRITING (INITIRTOR CODE MAKEPRESENT)
17 - VAITING (COMPLETOR CODE MAKEPRESENT)

DLDEV - I{U SYSTEN TYPE, UHIT AND LOGICAL DEVICE MUMBER.
1/0 SYSTEM TYPE.
0- HP3000 SERIES II/III (SIO/DI0)
1 - HP-IB Systens
2 - RESERVED
3 - RESERVED
DCBCNT - CURRENT BYTE COUNT TO BE TRANSFERRED.
DCUCNT - CURRENT UORD COUNT TO BE TRANSFERRED.
DRCNT - REMRINING WORD COUNT TO TRANSFER.
DOFFSET - OFFSET IN BUFFER OF NEXT # WORDS TO TRANSFER.
DDEBUG - IF BIT 15=1 THEN DEBUGGING INFO WILL BE SENT TO CONSGLE
DLOGBUFFER - STATUS HORDS 1 & 3 ARE MOVED HERE TQ BE LOGGED
IF THEY WERE LOGGED FROM THE I/0 STRTUS BLOCK
THEIR CONTENTS MIGHT BE CHANGED BEFORE THEY
WERE LOGGED.

BIDSTAT - I/0 STATUS ARER 16 WORDS, SEE I/0 STATUS BLOCK DEFINITION.

6.00.00
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¢ 12345673889 101112131415

0 ;0 !--THE "OR" OF WORDS 1/15 IS LOCATED HERE----! DIT 17

1OWOFISIPUIPEITE! 1 t 1 ' L 1ttt 4 1 1
2 U U ResevEny 1t 1
3 s ALY uneeR 1o®
o ICUFLVLICUIFUN LI P ISTISBI IR IPIINT TLINGE 21
S TPIPEING 11 (RESIVED) 1 L 1 4411 2
PRI o emvs g
IR A e o S S S S S
8.0 1 1 1 L\ (RESERED) ! %t 1 4 1 25
9 VUV RestvEny + b o
R A T e e
TR i oo e S
12 1_ ‘mcmanm oF envoR R
1 NON-ZERG %
14 1 SHEET NUMBER OF ERROR IF NORD 4 15 NON-ZERD | 31
15 ’u:sr SHEET TRANSFERRED IF J08" & POUER-ON -7 2

WORD O ~ EACH BIT IS THE 'OR’ OF ONE WORD IN THE TRBLE (EXCEPT
BIT 0 WHICH IS NOT USED). THEREFORE, BIT .{1:1) IS SET
IF HORD 1 IN THE TRBLE IS NON-ZERO.

WORD t - BIT= 0 - (OF) ONLINE/OFFLINE BIT.
1 - (MS) MESSAGE BEING DISPLAYED ON THE 2680R/2688A CONSOLE.
2 - (PU) POMER UP COMPLETED SIWCE LAST I/0 SYATUS RERD.
3 - (PE) PARITY ERROR DETECTED ON PHI COMNAND.
4 - (TE) TRANSMISSION ERROR DETECTED IN THE PRINTER.
5/15 - RESERVED. UNUSED.

UORD 2 - NOT USED. RESERVED.
WORD 3 - NCS FAULT NUMBER. CONTAINS AN INTEGER DESCRIBING THE LAST

FRULT 70 OCCUR SINCE THE LAST TINE THE I/0 STATUS UAS RERD
OR THE HP 2680R/2688R WRS POWERED DOUN. IF THE MORD IS ZERG THERE

5.00.00
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I/0

IS NO NCS FAULT. SEE DCS ERS FOR A DESCRIPTION OF THE NCS
FRULT NUMBERS.

HORD 4 - BIT= 0 - (CL) NO ROOM FOR RTTEMPTED CHRRRCTER SET LOAD.
1 - (FL) NO ROOM FOR ATTEMPTED FORM LORD.
2 - (¥L) NO ROOM FOR ATTEMPTED VFC LOAD.
3 - (CU) RTTEMPT TO PRINT DRTA AND THERE IS NO CURRENTLY

SELECTED CHARACTER SET.

(Fu) ATTEMPT TO SELECT AN UNDEFINED FORM SET.

(YU) RATTEMPT TO PRINT DATR AND THERE IS NO CURRENTLY

SELECTED VFC SET.

6 - (IL) ATTEMPT TO PRINT DATR AND THERE IS NO CURRENTLY

SELECTED LOGICRL PAGE TRBLE (LPT) ENTRY.

(IP) RTTEMPT TO MOVE PEN OFF THE LOGICAL PRGE.

(ST) THE 2680R/2638R COULD NOT PROCESS RLL OF THE DRTR

BEFORE IT HAS SUPPOSED TO BE TRANSFERRED TO THE

DRUN/PAPER. DATA WAS LOST!

9 - {SB) SPOGLER BLOCK CONTRINS FORMAT ERROR.

10 - {IR) INVALID RECOVERY BLOCK RECEIVED FROM SPOOLER.

11 - (MP) MAXIMUM WUMBER OF COPIES PER PHYSICAL PAGE
HAS BEEN EXCEEDED. THIS IS A RESULT OF THE
SPOOLER PROCESS SETTING THE MRXIMUM COPIES PER
PRGE WITH FUNCTION CODE 132.

12 - (NJ) R COMMAND OR FUNCTION CODE WRS RECEIVED WHEN NO
“JOB" WAS IN PROGRESS. THE COMHAND OR FUNCTION WRS
IGNORED BY THE DCS.

13 - (NM) NO MEMORY. 2680R/2688A DYNAMIC MEMORY ALLOCATION HRS
DETECTED THAT MAIN MEMORY IS COMPLETELY OCCUPIED WITH
CHARARCTER SETS, VFC’S, FORMS AND DRTA SUCH THAT THE
2680R/2683R CANNDT PROCESS THE CURRENT INPUT DRTA. DATA
WILL BE LOST!

14 - (TL) ATTEMPT TO PRINT DATR AND THERE ARE MORE THAW
THE MAXINUN ALLOWABLE LOGICAL PAGE TRBLE (LPT)
ENTRIES SELECTED.

15 - (NC) R NON-EXISTENT VFC CHAMNEL WAS SKIPPED TO.

4
5

WORD § - BIT= 0 - {LP) LOGICAL PAGE TRUNCRTED TO FIT PHYSICAL PAGE.
(PF) PAGE SIZE REQUIRED 8Y PROGRAMMER DID KOT
MATCH PAGE SIZE SET BY OPERATOR. OPERATOR PRGE
SIZE PREVAILS.

2 - (NC) NO CHARACTER SET SELECTED.

HORDS 6/11 NOT USED BUT RESERVED FOR FUTURE USE.

WORDS 12/13 - THE RECORD NUMBER WHICH CONTAINS THE OFFENDING ERROR
AS DEFINED 8Y WORD FOUR. IF A POWER FRIL OCCURS DURING
A “JOB", THE POMER FRIL BIT IS SET AND A SHEET NUMBER IS
MADE AVRILASLE IN WORDS FOURTEEN AND FIFTEEN. HOMEVER,
THE RECORD KUMBER IS LOST AND CANNOT BE REPORTED. THESE
WORDS OCCUR IN R “JOB" ONLY.

WORDS 14/15 - THE SHEET NUMBER OM WHICH THE ERROR OCCURRED AS DEFINED
8Y WORD FOUR. IF AN ERROR OCCURS IN THE ENVIRONMENT FILE
AT THE START OF R "JOB", THEN THIS NUMBER WILL BE ZERQ.

6.00.00
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1/0

IN RDDITION, WHEN A POWER FRIL OCCURS DURING A "JOB",
THE POWER ON BIT IS SET IN WORD ONE AND THE SHEET
NUMBER OF THE LRST SUCCESSFULLY TRANSFERRED PAGE IS
PLRCED HERE. THIS INFORMATICN IS FOR USE BY THE
SPOOLER SHOULD R RECOVERY OF R “JOB" BE DETERMINED.
THESE WORDS OCCUR IN "JOB" ONLY,

ALL WORDS OF THE I/0 STATUS ARE CLEARED UHENEVER THE STRTUS BLOCK
IS RETURNED YO THE HOST. IT IS UP TO THE HOST CPU 10 RETRIN ANY
ONGOING STRTUS BITS REQUIRED.

QuIst -
0123456789 101112131415
10Q3 !MB!RB!AB!IOITO! ! XFER ! PARITY ! | QNISC
WHERE:
L(0:1) - mB USER REQUESTED TRANSFER IN EXCESS OF 4036
WORDS. THE DRIVER CAN WRITE UP TO 4096 WORDS
T0 THE 2680R/2638R. IN ORDER TO HANDLE UP TO 32K
WORDS, MULTIPLE URITES ARE USED WITHOUT R
RETURN TO THE USER WHO CALLED THE DRIVER.
THIS BIT INDICRTES THAT MULTIPLE WRITES RRE
BEING DONE TO THE 2680R/2688A.
(1:1) - RB THE CURRENT WRITE BLOCK NMUST BE RETRIED.
.(2:1) - RB USER REQUESTED ABORT IN PROGRESS FLAG.
(3:1) - I0 1/0 STATUS HARS BEEN RERD AND IS AVAILABLE.
.(4:1) - T0 GENERAL I/0 CONTROLLER TIMED OUT.

.(5:4) - RESERVED  NOT CURRENTLY USED.

.{8:3) - XFER 2680R/2688R TRANSFER ERROR COUNTER.

.(12:3)- PRRITY CHANNEL PROGRAN COMMAND PRRITY ERROR COUNTER,
.(15:1)- RESERVED ~ NOT CURRENTLY USED.

XXHOTEX* N THE RBOVE, SINGLE BIT FIELDS ARE RS DEFINED
WHEN THE BIT IS A LOGIC "1".

I/0
Disc Reguest Table and Disc Requests

Requests for disc transfers are effected by acquiring an entry fron the Disc
Request Table (DISCREQTAB), filling the proper infornation, and calling the
DISCOMANAGER to link the request into the device’s doubly linked request qu
queue.

The head and tail of a device’s request queue are contained in the

devices® DIT.

DISCREQTRB

Device’s |
Current |
Request |

First |
Request |
| in Queue ]¢>----+

Next Q=-m-
Request
in Queue  [<>=---+

P +
| Llast fer----+
O >| Request |
| in Queue
$ommmmm e +
| |
| |
| |
I — +
6.00.00
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I/0

Disc Reguest Table

DISCREQTRB DST ENTRY# = 56 (X70)
DISCREQTRB PRT = X1017

Disc Reguest Table Entry O Fornat
01234586 78 9101112131415

e e o o o o o P

DISCREQTABOO TGTAL ENTRIES
DISCREQTABO1 ENTRY SIZE (%21)
DISCREQTABO2 PRIMARY ENTRIES
DISCREQTABO3 IMPEDED PROCESS PCB

DISCREQTABO4| TABLE INDEX OF HERD OF AVAILABLE ENTRY LIST

DISCREQTABOS| TABLE INDEX OF TRIL OF AVAILABLE ENTRY LIST

DISCREQTABOS MAX ERTRIES IN USE
DISCREQTABO? CURRENT ENTRIES IN USE
DISCREQTABOS COVERF LOUS
DISCREQTABOS
TOTAL REQUESTS
DISCREQTAB10
DISCREQTAB11|SYSBASE IMDEX OF HEAD OF DISRBLED REG Q DISCQRERD
DISCREQTAB12|SYSBASE INDEX OF TRIL OF DISABLED REQ Q DISCQTRIL
DISCREQTAB13|  SERIAL WRITE QUEUE HERD SERHGHERD

DISCREQTABI4IR 1///////1/11114/771NRK. SERIAL WRITE QUEVE A = fctive
OISCREQTRBAS////1HIHHIT T T 11T
OISCREQTRBAG/// /1AL IITHIATT TR 11

6.00.00
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/¢ /0
Disc Re nent Forn,
1234 6 7 8 3101112131415 lord 0 - QFUI‘: Request dependent flags
P T T [ s o Py o P 8it 0 Request has been aborted externaly.
Hord OO|R {M D IS [T {B{C (O (N [Q|SIPIC |0 IL |I
Bin (I (B|OIKIO R[N UII|F|UJIID|N Bit 1 .REQ Request is for a segnent transfer,
O{R[R (U W ID N T IE[E [0 IR RIS IR IL
RIEIGIFIR] [PIRIRIUIFITIRIR] |O Bit 2 .DIAG Diagnostic request (nat used).
Tiep | Ikl ] IFIRIEIAILIER] JC
O (-0 A O A 0 O O O O A | 8it 3 SBUF Systen Buffer. Target is a systen buffer
[ T T T O T I Y (O A 1 whose index is relative to the start of
the SBUF table.
Word 01 REQUEST URGENCY CLRSS URGCLASS
Bit 4 . JOURKE Kake caller on conpletion of request.
Word 02 LOGICAL DEVICE NUNBER LDEVN
Bit § .BLOCKED Blocked I/0. Caller is waited in RTTACHIO until
Word 03 NISCELLANEOUS HIst request is conpleted
Word 04| S| 0sT (IF PROCESS DISC I1/0) DSTH Bit 6 .CONPLETED Request has been conpleted and caller woken if
------------------------ S$3STACK he had specified.
BANK (IF SEGMENT TRANSFER)
Word 05} OFFSET INTO DRTA SEG (IF PROCESS DISC 1/0) ADOR Bit 7 DATAFRZN 201: segrient has been nade present and is
----------------------- rozen.
RDDRESS IN BANK  (IF SEGMENT TRﬁMSFER)
Bit 8 JMAMERRORD  MAN error on data segrent nake present.
Uord 06 UNIT # | FUNCTION FUNC
Bit 9 .PREQQUEUED  Request is queued into disc's req queue
Uord 07 COUNT/XLOG/CONTROL RETURNS KFERCNT
Bit 10 .SFAIL Start SIO failure in GIP
Uord 08 P1 (HODA IF SEGNENT TRANSFER PARY
Bit 11 LPFRIL The 1/0 has been aborted because of a powerfail
Word 03 P2 (LODA IF SEGMENT TRANSFER PAR2
Bit 12 CURREQ Request is device’'s current request
vord 101//2/1111111111111411111111} QUALIFIER | STATUS | STAT
Bit 13 .DISABLED Request is disabled.
Word 11{FREE| PCB NUMBER PCEN
Bit 14  ,LDR Request in local DRQ.
tiord 12 INDEX OF PREV REQUEST IN QUEUE PREVREQP
Bit 15 .INLOCRL Buffer DST is in process locality.
dord 13 INDEX OF NEXT REQUEST IN QUEUE NEXTREQP
Word 2 - QLDEV.QLDEVN - Logical Device Hunber
Word 14 Word 3 - QNISC - Device dependent.
- SEGIDENTIFIER (IF SEG TRANSFER) - | SEGIDENT
Word 15 Word 4
QOSTN - If SYSBUFRs is clear then this is the DST nunber of the target
Yord 16{DISPLACEMENT OF READ OR MRITE FRON SEG BASE{MM)|SEGDISP data segnent. If bit O is set then buffer address is a DB offset
value instead of ngnmt relative offset (inplemented for
KOMRIT I0 and NOBUF
Hote: Upon return to free list, word {#1) becomes index of next EE Word S
free entry, uml):ns Offset in data segnent or sys buff table to target data buffer.
QFUNC.FUNC ~ Function code and qualifiers as specified by driver.
6.00.00 6.00.00
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/0 I/0
flord 7 abl ut
QAFERCNT-On initiation specifies the word count if positive or byte
count if negative. Rt completion of the request this location
contains the actual transnission count in the same units as the essmecsmeesemcmmaosencas
call. Certain control requests return data through this 0 TOTAL #
lecation. b |eeecsesccaccacncecaneene
rd 1 ENTRY SI2E
QPARY - Paraneter one, defined by driver | feeececmeemccomeneeeea]
dord § 2 PRINRRY #
OPARZ - Paraneter tuo, defined by driver
gﬁ&a Miscellaneous request dependent storage available to driver, 3 INPEDED PROCESS PCB
GSTAT.PCBN - PCB Nunber of process which nade this request, Zero if ——q-- HERD INDEX THERD
not associated with any process and I0Q is to be returned | cemmmeeces e
by the systen, TRIL
.QUALIFIER ~ R code uhich further defies or qualifies the
general status. Defined by driver. TUSE
.STATUS - General Status. Indicates current and result state of
the request according to the following codes.
0 - not started or auaiting completion.
1 - successful completion. TOVRFL
2 - end of file detected.
3 - unusual condition.
4 - irrecoverable error. TRQSTS

MOTE: See I/0 System Status Returns.

Word 11 - bit 0=1 Q elenent is on free list.

6.00.00
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INDEX OF §

ENTRY 1

ENTRY 2
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1/0 I/0
109 (Cont. 1/0 Queue Elenent (10Q)
0123456 7 8 9101112131415
R R e Lt it et e S e B s o et Bl S o
ENTRY 3 REQUEST DEPENDENT FLAGS
QFLAG
------------------------ 1 I0Q POINTER QLINK
2 QLDEWN QLDEY
Indeterninate
3 NISCELLANEOUS QHISC
4is | DRTA SEGMENT DST NUMBER QDSTN S{Uord 4(0:1)
ENTRY 4 Stackflag If set
(IN USE) QRDDR is DB rel.
5 ADDRESS QRDDR
<= 6 UNIT | FUNCTION QFUNC
INDEX OF 2 |==mmmeme 7 COUNT/XLOG/CONTROL RETURNS QUBCT
8 P1 QPAR1
ENTRY § g P2 QPAR2
1017/77171411444117418817F1 QUALIFIER | STATUS | QSTAT
11|FR} PCBN GPCBR

QFLAG - Request dependent flags

Bit ¢ .RBORT Request has been aborted externally.

Bit 1 . SPECIAL Special handling is to be applied to this
request. For disc, indicates a memory
nanagerient request.

Bit 2 .DIRG Diagnostic request (not used).

Bit 3 . SBUF Systen Buffer. Target is a systen buffer
whose index is relative to the start of
the SBUF table.

Bit 4 . IOURKE Wake caller on conpletion of request.

Bit § . BLOCKED Blocked I/0. Caller is waited in ATTACHIO until
request is corpleted.

Bit 6 .COMPLETED Request has been conpleted and caller uoken if
he had specified.

6.00.00 6.00.00
13- 57 13- 58
I/0 I/0
1/0 Queue Elenent (Cont.) 1/0 Systen Status Returns
STRTUS %
Bit 7 .DRTRFRZN Data segrent has been nade present and is 0 - PENDING
frozen.
1 - WAITING FOR COMPLETION 10
Bit 8 .MAMERRORD  MAM error on data segrent nake present. 2 - DDING ERROR RECOVERY 20
3 - NOT RERDY HRIT kY
Bit 9 .PREQ This request has been started but uas preempted 4 - NO WRITE RING WAIT 40
by a MAM request. 5 - NEW PRPER TAPE WAIT 5
Bit 10 .SFAIL Start SI0 failure in GIP.
1 - SUCCESSFUL
Bit 11 .PFRIL The I/0 has been aborted because of a powerfail.
9 - NORMAL 1
Bits12-13 .PREENPT Preenptive type code: 1-soft, 2-hard. 1 - RERD TERNINATED WITH SPECIAL CHRRACTER 1t
2 - TAPE RETRY FOR SUCCESS REQUIRED 21
Bit 15 .ISGDOKE A nessage request reply has completed. 3 - LOW TRPE OR END OF TAPE AFTER WRITE kil
QLINK - Table relative index of next IOQ element. Points to first
word of elenent.
QLDEV - Logical Device Nurber 2 - END OF FILE
QNISC - Device dependent.
1 - PHYSICAL END OF FILE 12
QDSTN - If SYSBUFRs is clear then this is the DST nunber of the target 2 - DATR 22
data segnent. If bit O is set then buffer address is a DB offset 3 - END OF DATA 3R
value instead of segnent relative offset (implemented for 4 - HELLO 42
NOWAIT IO and NOBUFF). 5 - BYE 52
QADOR - Offset in dats segment or sys buff table to target data buffer, 6 - 108 62
QFUNC.FUNC - Function code and qualifiers as specified by driver. 7 - END OF JOB 2
QUBCT - On initiation specifies the word count if positive or byte
count if negative. Rt completion of the request this location
contains the actual transnission count in the sane units as the 3 - UNUSUAL CONDITION
call. Certain control requests return data through this
location. 1 - TERMINAL PRRITY ERROR 13
QPAR1 - Paraneter one, defined by driver 2 - TERMINRL READ TIMED OUT 23
QPARZ - Paraneter two, defined by driver 3 - I/0 ABORTED EXTERNALLY 33
QRISC - Miscellaneous request dependent storage available to driver, 4 - DATR LOST 43
QPCBN - PCB Nunber of process which made this request. Zero if 5 - DATR SET MOT RERDY OR DISCONNECT 53
not associated mith any process and I0Q is to be returned OR UNIT NOT ON LINE
by the systen. 6 - ABORTED BECAUSE OF POMER FAIL 63
.QUALIFIER - R code which further defies or qualifies the 7 - BOT AND BSR, BSF REQUEST 73
general status. Defined by driver. 10 - TAPE RUNAWAY 103
.STATUS - General Status. Indicates current and result state of 11 - EOT AND WRITE REQUEST 13
the request according to the follouing codes. 12 - NO WRITE RING RFTER REQUEST TO OPERATOR 123
0 - not started or auaiting conpletion. 13 - END OF TRPE (PRPER TRPE LOW) 133
1 - successful completion. 14 - PLOTTER LINIT SWITCH REACHED 143
2 - end of file detected. 15 - ENABLE SUBSYSTEM BRERK AND WO CONTROL ¥ PIN 153
3 - unusual condition. 16 - READ TIME RETURNED OVERFLOM 163
4 - irrecoverable error. 17 - BREAK STOPPED RERD 173
20 - URITE RND NO CARD IN WAIT STRTION 203

Word 11 bit O- Queue element is on free list.

¢.00.00
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21 - DEVICE POWERED ON - OPERATING ENVIRONMENT LOST 213
27 - VFC HRS BEER RESET 273

0.0
3- 60




1/0 Systen Status Returns (Cont.}

4 - IRRECOVERRBLE ERROR

© - INVALID REGUEST 4
1 - TRANSMISSION ERROR 14
2 - 1/0 TINE OUT 24
3 - TINING ERROR 34
4 - $10 FRILURE 44
§ - UNIT FRILURE 54
6 - INVALID DISC RDDRESS 64
7 - TAPE PARITY ERROR 74
11 - PAPER TAPE TAPE ERROR 14
12 - SYSTER ERROR 124
13 - INVALID SBUF INDEX 134
14 - CHANNEL FRILURE, TIMEOUT OR NO RESPONSE FROM 144
CONTROLLER
15 ~ UNINITIRLIZED MEDIR (LINUS) 164
16 - NO SPARE BLOCKS AVAILRBLE 164

17 - DELETED RECORD DETECTED ON IBM FLOPPY DISC 174
20 - LABELED DEVICE UNRVAILABLE RFTER REELSWITCH 204
21 - PARITY ERROR DETECTED ON PHI COMMAND (EPOC) 214

§ - ERROR IN DRTA CONTROL INFORMATION

¥LOG
O - INVALID ITEN NUMBER 5
1 - INVALID ACCESS FOR ITEH 18 VALID ACCESS
2 - FRILURE IN FOPEN OR FREAD 25 FS ERROR HUMBER
3 - PRRITY CHANGE IN 8 BIT MODE 35
4 - INVALID INFQ. FILE FORMAT 45
§ - CHECKSUM ERROR IN INFO FILE 55
6 - PRSSED VALUE LESS THAN MIN. €5 MIN.VALUE RLLOWED
? - PASSED VALUE GRERTER THAN MAX. 75 HAR.VALUE ALLOWED
10 - PASSED VALUE IS UNSUPPORTED 105
11 - COUNT LESS THAM REQUIRED TO 115 NIN. SPACE NEEDED
RETURN ALL INFO.
12 - COUNT GREATER THAN AVAILABLE 125 HAX. SPACE AVAIL

T0 STORE INFQ.
13 - PRSSED VALUES NOT IN ASCENDING 135
ORDER

14 - PASSED CHARACTER HAS OTHER 145
DEFINED FUNCTION

OFFSET OF ELEMENT
OTHER FUNCTION

6.00.00
13- 6t

/¢

1/0

1/0 Queue Elenent for 7976R Magnetic Tape

01 23456 7 8 9101112131415 HNENONIC
QFLRG

o} Request dependent flags (see below)

|
1] SYSDB relative pointer to next I0Q elenent. |  QLINK
| Points to first word of elenent. }

2| logical device nunber | Quev
3] R| 8] F| G]8O] TOUT| FSCNTR | BSCNTR | RTCNTR |  QMISC
4| S| If QFLRG.{3:1) is clear then this is the | QDSTH

| | OST nunber of the target data segnent. If |
| | S is set, GRODR is DB relative. |

|

| or byte count (<0). Rt conpletion of the

| request this location contains the actual

| transnission count in the same units (bytes
| or words) as in the request.

6| Offset in the data segnent or systen buffer | QRDDR
| table to the target data buffer. |
6} | Function code for | QFUNC
| | this request. (See |
| | next section.)} |
7| On initiation, specifies the word count (>0) : Quecr
]
|
|

X10| Paraneter 1. Used only for reads. Contains | QPAR1
| the EOF specification in bits (13:3). |

Z11| Paraneter 2. Used only for urites. If bit | QPARZ
(13:1) is set, writing past EOT is allowed. |

QRIS QALIFTER | STATUS | OSTAT

23] PCB KUMBER
|

QFLRG - Request dependent flags

Bit 0 RBORT - Abort this request and return an error indication to the
caller,

Bit 1 SPECIAL - fpply special handling to this request. (Not used)

Bit 2 DIRG - This is a request fron the diagnostic subsysten.
(Mot used)

Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of
the data buffer.

Bit 4 JOWAKE - Wake caller on conpletion of request.

Bit 5 BLOCKED - Blocked I/0. The caller is waited in RTTACHIO

6.00.00
13- 62

until the request is conpleted. Inplies IOMAKE.

Bit 6 COMPLETED - The request has been completed and the caller
auakened if he had requested (with IOMAKE).

Bit 7 DATAFRZN - Set by the nemory managenent routines (MAN) when a
MAKEPRESENT request is successfully conpleted and
indicates the data segnent is frozen in nenory.

Bit 8 MAMERRORD - An error has occurred while MAM was trying to
nake the target data segnent present and freeze

it in nenory.
Bit 9 PREQ - (Not used)
Bit 10 SFAIL ~ Delayed failure of SI0 instruction. If a call to

START’HPIB resulted in the request being added to
the channel queue, this bit indicates that the SID
instruction failed uhen the request uas selected
for execution.

Bit 11 PFAIL - The request was aborted because of a systen pouer
failure.

QMISC - Driver request dependent flags and counters. Used nmostly for
error retries.

RETRY - Indicates an error retry is in progress.

BACK - Backspace record processing for an error retry is in
progress.

FORWARD - Forward space record processing for an error retry is
in progress.

GAP - Gap processing for an error retry is in progress,

BODEOF - Backspace record due to a data E0F processing is in
progress.

TOUTCNTR - GIC tined-out counter.

FSCNTR - Forward space record counter,

BSCHTR - Backspace record counter.

RTCNTR - Error retry counter.

QSTAT - PCB nunber and request conpletion status.

PCBN - The Process Control Block (PCH) nunber of the process
which nade this request. If zero, the request is not
associated with any process and the I0Q elewent is to
be returned by the systen uhen the request has conpleted.

STRTUS - General status indicating the final state of the request.
The following codes are used:

0 - Not started or awaiting completion.

- Successful completion.

- End-of-file detected.

- Unusual, but recoverable, condition detected.

- Irrecoverable error has occurred.

GURLIFIER - R code which further defines or qualifies the general

status. {See the section Driver Return Status Cades.)

Bwny -

I/0

1/0 Queue Element (I0Q) for CIPER
0123456 7 8 9101112131415 HNENONIC

[]] Request dependent flags (see below) { QFLAG
1] 10Q table index to the next I0Q element. [ QUINK
| Points to first word of element. |
2| Logical device nunber |  QLDEV
3| | anIsc
4| | If QFLAG.(3:1) is clear then this is the | QDSIN
| S| DST nunber of the target data segment. If |
| | S is set, QADDR is DB relative.
5| Offset in the data segment or system buffer |  QRADDR
| table to the target data buffer, |
] | Function code for | QFUNC
| | this request. (See |
| | next section.) |
7| On initiation, specifies the word count (>0} | GUBCT
| or byte count (<0). Rt conpletion of the |
| request this location contains the actual |
| transnission count in the sane units (bytes |
| or uords) as in the request. |
10| Paraneter 1. | arart
11| Parameter 2. | apPAR2
12| | QUALIFIER  |RSTATUS |  QSTRT
213| PCBN |  QPCB
QFLAG - Request dependent flags
Bit O ABORT - Rbort this request and return an error indication

to the caller.

8it 1 SPECIAL - Apply special handling to this request. (Not used)

Bit 2 DIRG This is a request fron the diagnostic subsysten,

Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of
the data buffer.

Bit 4 IOMRKE - Make caller on completion of request.

Bit 5 BLOCKED - Blocked I/0. The caller is waited in RTTACHIO
unt1l the request is conpleted. Inmplies IOWAKE,

Git 6 COWFLETEL - Tne request nas been conpletea and the caller
auakened if he had requested (with IOURKE},

Bit 7 DRTAFRIN - Set by the nerory wanagerent routines (MAM) when a

5.00,00
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MRKEPRESENT request is successfully completed and
indicates the data segnent is frozen in nemory.

Bit & MAMERRORD - An error has occurred while MAM was trying to
nake the target data segnent present and freeze
it in nerory.

Bit 9 PREQ - {Not used)

Bit 10 SFAIL - Delayed failure of SI0 instruction. If a call to
STARTIO resulted in the request being added to
the channel queue, this bit indicates that the SI0
instruction failed when the request was selected
for execution.

Bit 11 PFRIL - The request was aborted because of a system pouer
failure.

QSTAT - PCB nunber and request completion status.

PCBN - The Process Control Block {PCB) nunber of the process
which nade this request. If zero, the request is not
associated with any process and the I0Q elerent is to
be returned by the system when the request has conpleted.

RSTATUS - General status indicating the final state of the request.
The following codes are used:

0 - Not started or auaiting conpletion.

1 - Successful conpletion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALIFIER - A code which further defines or qualifies the general
status. (See the section Driver Return Status Codes.)

HP-IB CIPER Physical Driver Request Codes
OPERATION FUNCTION PARRAMETERS

READ 0 None
HRITE 1 None
FILE OPEN 2 None
FILE CLOSE 3 Rone
DEVICE CLOSE 4  None
CIPER INIT 184 None
CIPER Driver Return Status Codes
General Status (13:3)

Qualifying Status (8:5) Overall (8:8)

1/0

/0
O - Pending 1 - Haiting For Conpletion 10
3 - HNot Ready Wait 1%
1 - Successful 0 - Ho Errors H4}
2 - End of File (Not Used)
3 - Unusual Condition 3 - Request Rborted %33
6 - Pouerfail Rbort %63
%21 - Device Pouered Up 7213
4 - Irrecoverable Error 0 - Invalid Request %3
1 - Transfer Error 114
2 - I/0 Tined Out Before Conplete %24
4 - SI0 Failure 84
5 - Unit Failure 54
%12 - Systen Error %124
%14 - Channel Failure %144
121 - Parity Error %214

2608 Line Printer 1/0 Queue Elenent (HP-IB Systens)

01t 23456 7 8 9101112131415 NHENONIC

0l Request dependent flags (see below) | QFLRG

1| SYSDB relative pointer to next I0Q element. |  GQLINK
| Points to first uord of elenent. |

2 Logical device nurber | QLDEV

3|PP|PEIHC| TOUTCNTR| | HAITCODE |  GHISC

4| S| If QFLAG.(3:1) is clear then this is the | GQDSTN
| DST nuuber of the target data segment. If |
| S is set, QADDR is DB relative. |

5| Offset in the data segnent or systen buffer | QADDR
table to the target data buffer.
6 | Function code for | QFUNC

| this request. (See |
| next section.)

—_— D el e

7| On initiation, specifies the uord count (>0) | QUBLT
| or byte count (<0). Rt conpletion of the |
| request this location contains the actual |
| transnission count in the same units (by'(es |
| or werds) as in the request. |
%10 Parameter 1. Vertical Fornat specification. | GPRR1
| (See next section for detail.) |

6.00.00 6.00.00
13- 65 13- 66
1/0 /0
Bit 7 DRTAFRZN - Set by the menory management routines (MAM) when a
NAKEPRESENT request is successfully completed and

Z11| Paraneter 2. Space Mode Flags. (See next | QPAR2
| section for details.) |

X217/14141111112411471411F] QUALIFIER | STATUS |  QSTAT
z13|| PCB NUMBER I aPCBN

QFLAG - Request dependent flags
Bit 0 ABORT ~ Rbort this request and return an error indication
to the caller.

Bit 1 SPECIRL - Apply special handling to this request. (Not used)

Bit 2 DIRG - This is a request fron the diagnostic subsysten.

{Not used)

Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of

the data buffer,

Bit 4 TOMRKE - Uake caller on completion of request.

Bit 5 BLOCKED - Blocked If0. The caller is waited in RTTACHIO

until the request is completed. Inplies IOHAKE.

Bit 6 COMPLETED - The request has been completed and the caller

awakened if he had requested (with IOWAKE).

6.00.00
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indicates the data segnent is frozen in menory.

Bit 8 MAMERRORD - An error has occurred while MAM was trying to
nake the target data segnent present and freeze
it in nenory.

- {Not used)

- Delayed failure of SIO instruction., If a call to
STARTIO resulted in the request being added to
the channel queue, this bit indicates that the SI0
instruction failed uhen the request uas selected
for execution.

- The request uas aborted because of a systen power
failure.

Bit 8 PREQ
Bit 10 SFRIL

Bit 11 PFRIL

QMISC - Driver request dependent flags and counters.

PRE’TO’POST - Pre to post spacing change flag.
PEJECT - Last operation uas a page eject.
NASTERCLR - Master clear done to clear powerfail bit in status.
Master clear needs to be done fron not ready condition.
TOUTCNTR - Channel time-out retry counter.
WAITCCDE - Indicates type of wait:
QO - ned request
1 - conpletion ait
2 - not ready wait

QSTAT - PCB number and request completion status.

PCBN - The Process Control Block (PCB) nunber of the process
uhich made this request. If zero, the request is not
associated uith any process and the I0Q element is to
be returned by the systen uhen the request has conpleted.

STRTUS - General status indicating the final state of the request.
The following codes are used:

0 - Not started or auaiting completion.

1 - Successful conpletion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALIFIER - A code which further defines or qualifies the general

status. (See the section Driver Return Status Codes.)
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2608 Line Printer Reguest (o

Operation Function Paraneters

WRITE 1 P1 - Vertical Fornat Specification

1 - use 1st data char as fornat spec

print and suppress spacing
» print and tripie space
%60 - "0, print and double space
%61 - "1", print and top of forn

X1200-%277, print and space N-2200 lines
ZI00-%377, print with channel N-X277

All others, print and single space.

P2 - Space Mode Flags
(15:1) - Prespace flag
if set, print then fill buffer
if clear, fill buffer then print
(14:1) - No page stepover flag
if set, single and double space
uithout stepover (66 Lines/page)
if clear, single and double space
uith stepover (60 lines/page)

FILE OPEN 2
FILE CLOSE 3
‘DEVICE CLOSE 4
RERD STATUS  X17

Page eject if not at top of forn
Page eject if not at top of forn
Page eject if not at top of forn

Read I/0 status
Count - buffer nust be at least 2 bytes
VFC SET Z100 Load VFC RAN
Count - forn length in uords
(0 loads RAM Forn internal ROM)
P1 - 6 for 6 LPI or 8 for § LPI
any other value defaults to 6 LPI
TRB SET X101 Sets logical colunn definition
P1 - 0 to 15, any other value defaults to 15

I/0

I/0

6198 & 2631 Line Printer 10Q Elenent (HP- tens

0123456 7 8 9101112131415 MNEHONIC

] Request dependent flags {see belou) | QFLRG
1| SYSDB relative pointer to next I0Q element. |  QLIKK
{ Points to first word of element. |
2| Logical device nunber i QLDEV
3IPPIPE|PF I TOUTCNTR| | WAITCODE | QMISC
4} S| If QFLAG.(3:1) is clear then this is the | QDSTN
| | DST nunber of the target data segnent. If |
| | 8 is set, QRODR is DB relative. i
H| D;fset in the data segnent or systew buffer |  QRDDR
| table to the target data buffer. i
6} | Function code for | QFUNC
i | this reguest. (See |
| | next section.) I
7] On initiation, specifies the word count (0) | GQBCT
{ or byte count {<0). Rt completion of the |
| request this location contains the actual |
| transnission count in the sane units (bytes |
| or words) as in the request. i
Z10| Paraneter 1. Vertical Fornat specification. | QPAR?
| (See next section for detail.) {

%11] Parameter 2. Space Mode Flags. (See mext | QPARZ
| section for details.) |

WV/IHHIEAII17EE) QUALIFIER | STATUS | QSTAT
113{ PCB NUMBER | QPCBN

QFLAG - Request dependent flags
Bit 0 RBORT - Abort this request and return an error indication
to the caller.

Bit 1 SPECIAL - fipply special handling to this request. (Not used)

Bit 2 DIRG - This is a request fron the diagnostic subsysten.

(Not used)

Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of

the data buffer.

Bit 4 IOMAKE - Wake caller on conmpletion of request.
Bit 5 BLOCKED - Blocked I/B. The caller is waited in RTTACHIO
6.00.00 6.00.00
13- 69 13- 0
/0 /0
until the request is conpleted. Inplies IOWAKE. Fornat for 2619A
Bit 6 COMPLETED - The request has been conpleted and the caller
auakened if he had requested {with IOMAKE). 01234 12 15
Bit 7 DRTRFRIN - Set by the menory nanagenent routines (MAN) when 2 |PP|PE|PFITOIBF| | WAITCODE |

NRKEPRESENT request is successfully completed and

indicates the data segrent is frozen in wemory.
Bit 8 HMAMERRORD - An error has occurred while MAN was trying to

nake the target data segnent present and freeze

it in menory.
Bit § PREQ ~ (Not used)
Bit 10 SFAIL - Delayed failure of SIO instruction, If a call to

STRRTIO resulted in the request being added to
the channel queue, this bit indicates that the SI0
instruction failed uhen the request was selected
for execution.

11 PFAIL - The request uas aborted because of a system pouer
failure.

Bi

-

QMISC - Driver request dependent flags and counters for 2631.

PRE’T0'POST - Pre to post spacing change flag.
PEJECT - Last operation was a page eject.
TOUTCHTR - Channel tine-out retry counter.
POMERFAIL - Pouer fail flag indicates power fail occurred.
HWRITCODE - Indicates type of uait:
0 - neu reguest
1 - conpletion uait
2 - not ready mait

6.00.00
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TOUT - Channel tined out flag
BUF'FILL - Buffer fill operation in progress

QSTRT - PCB nunber and request conpletion status.

PCBN - The Process Control Block (PCB) nunber of the process
which nade this request. If zero, the request is not
agsociated uith any process and the I0Q element is to
be returned by the system uhen the request has conpleted.

STATUS - General status indicating the final state of the request.
The following codes are used:

0 - Not started or auaiting completion.

1 - Successful completion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALIFIER - R code which further defines or qualifies the general

status. (See the section Driver Return Status Codes.)
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2613 Line Printer Request Codes

Operation Function Paraneters

WRITE 1 P1 - Vertical Fornat Specification
1 - Use 1st data char as format
specification.

%53 - “"+", print and suppress spacing
%55 - “-", print and triple space
%60 - "0", print and double space
%61 - “1", print and top of forn

%200-%277, print and space N-2200 lines
%300-%312, print uith channel N-2277

%320 - Fill Line Printer Buffer Only
All others, print and single space.

P2 - Space Mode Flags
(15:1} - Prespace flag
if set, print then fill buffer
if clear, fill buffer then print
(14:1) - Ho page stepover flag
if set, single and double space
uithout stepover (66 lines/page)
if clear, single and double space
uith stepover (60 lines/page)}

FILE OPEN 2 Page eject if not at top of forn

FILE CLOSE 3 Page eject if not at top of forn

DEVICE CLOSE 4 Page eject if not at top of forn

RERD STATUS %17 Read I/0 status

Count - buffer size

1/0

2631 Line Printer Request Codes (HP-IB}

Operation Function Paraneters

HRITE 1 P1 - Vertical Fornat Specification
1 - Use 1st data char as fornat
specification.

print and suppress spacing
print and triple space
print and double space
"1", print and top of forn

. %200-%277, print and space N-Z200 lines
%300-%307, print umith channel N-%277

%320 - Fill Line Printer Buffer Only
R1l others, print and single space.

P2 - Space Mode Flags
(15:1) - Prespace flag
if set, print then fill buffer
if clear, fill buffer then print
(14:1) - No page stepover flag
if set, single and double space
nithout stepover (66 lines/page)
if clear, single and double space
with stepover (60 lines/page)

FILE OPEN 2 Page eject if not at top of forn

FILE CLOSE 3 Page eject if not at top of forn

DEVICE CLOSE 4 Page eject if not at top of forn

RERD STRTUS  X17 Read I/0 status

Count - 1 byte nininun required

VFC SET %100 LOADS VFC RAM
*IDENTIFY 2110 Return ID valve in Bank & Buffaddr P1 - 1 -1 LPI (lines per inch)
2-21P1
*SELF TEST: 3-31PI
INITIATE X111 Subtest number to execute in Bank and Buffaddr 4-41P1
{subtest nunber ranges fron 0 to 7) 5§ -5 LPI
STATUS ez Subtest result returned in Bank & Buffaddr 6 -6 LPI
8-8LPI
*L0OPBRCK TEST: 12 - 12 IPI
WRT DATR %113 Data to LP in Bank & Buffaddr [PING) fny other value defaults to 6 LPI.
READ DATA X114 Data from LP read into Bank & Buffaddr [PONG]
Count - Buffer Size (256 bytes nax)
6.00.00 6.00.00
13- 73 13- 74
I/¢ I/0

1/0 Queue Elenent For HP-IR Card Reader

0123456 7 8 9101112131415 MNEMONIC

0} Request dependent flags (see below) | QFLRG
1] SYSDB relative pointer to next I0Q element. | QLINK
| Points to first word of element. |
2| Logical device nunber | QuOEV
3| fAuxiliary buffer flag. | anIse
4| S} If QFLRG.(3:1) is clear then this is the [ QDSTN
| | DST nunber of the target data segnent. If |
| | 'S is set, QADDR is OB relative. |

5| Offset in the data segnent or system buffer | QADDR
| table to the target data buffer. |

6| | Function code for | QFUNC
: | this request. (See I

| next section.)

71 On initiation, specifies the word count (>0) Quect
or byte count {(<0). Rt completion of the

|

ount_(<0). ; !

request this iocation contains the actual i
|

I

transnission count in the same units (bytes
or uords) as in the request.

Z10| Paraneter 1. Contains the EOF specification |  QPAR1

%11| Paraneter 2. Contains the data node | apPAR2
specification in bits (11:2). (See belou card |
reader request codes for detail information) |

2U/14111700111401140711{) QUALIFIER | STRTUS |  QSTAT
z13{ PCB NUMBER | QPCBN

QFLRG - Request dependent flags

Bit 0 ABORT - Rbort this request and return an error indication
to the caller.

Bit 1 SPECIAL - Apply special handling to this request. (Not used)

Bit 2 DIARG - This is a request from the diagnostic subsysten,

Bit 3 SYSBUFF - Target is an index relative to the SBUF Table of
the data buffer.

Bit 4 IOWRKE - Uake caller on conpletion of request.

Bit 5 BLOCKED - Blocked I/0. The caller is waited in ATTACHIO
until the request is completed. Implies IOWAKE.
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Bit 6 COMPLETED - The request has been conpleted and the caller
auakened if he had requested (with IOWAKE).

Bit 7 DATAFRIN - Set by the mewory nanagewent routines (MAM) when a
MAKEPRESENT request is successfully completed and
indicates the data segment is frozen in memory.

Bit 8 MANMERRORD - An error has occurred while MAM was trying to
nake the target data segment present and freeze
it in nenory.

Bit 9 PREQ - (Not used)

Bit 10 SFAIL - Delayed failure of SI0 instruction. If a call to
STARTIO resulted in the request being added to
the channel queue, this bit indicates that the SI0
instruction failed when the request was selected
for execution.

Bit 11 PFAIL - The request uas aborted because of a systen power

failure,

QNISC ~ Ruxiliary buffer flag used to indicated a read into the
driver’s buffer and not the user’s buffer.

QSTAT - PCB nunber and request completion status.

PCBN - The Process Control Block (PCB) nunber of the process
which made this request. If zero, the request is not
associated Wwith any process and the I0Q element is to
be returned by the systen when the request has completed.

STATUS - Gereral status indicating the final state of the request.
The following codes are used:

0 - Not started or auaiting conpletion,

1 - Successful completion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALIFIER ~ A code uhich further defines or qualifies the general

status. (See the section Driver-Return Status Codes.)
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s isc Reguest Que nent (10

0 1 234656 7 8 9101112131415 HNENONIC

01 Request dependent flags (see below) | OFLAG
1] Request urgency class I QURGCLASS
2 Logical device nurber I owev
3!CHR"FIR$|0P|IH|SR|RTRM]LFISPI | WRITCODE i QnIsc

|

4 Sf ST (If process disc 1/0)

QOSETN
| DST  (If segment transfer) [S=Stack) |

5] O;‘fset in the data seg (If process disc 1/0) | QRDOR

| Rddress in Bank (If segnent transfer) I

GII Unit # | Function code for ‘ QFUNC

| this request.

7] On initiation, specifies the word count (30) QueeY
| or byte count {<0). At conpletion of the

| request this location contains the actual

| transnission count in the sane units (bytes
| or words) as in the request.

X10] P1 ~ Paraneter 1 (Usually High Order of
| Current Logical Disc Address [CLDR1])

QPAR1

——

%11| P2 - Paraneter 2 (Usually Low Order of | QPAR2
| Current Logical Disc Address [CLOR2]) [

BRI | QUALIFIER | STATUS | QSTAT
23] Pes |

14| Sysbase relative indx of previous reg in queue| QPREVREQP

X15| Sysbase relative indx of next reg in gueue | QGNEXTREQP

16| Segidentifier (If segnent transfer | QSEGIOENT

%17 Displacenent of read or urt fron seg base (MH)| QSEGDISP

%20 //l/f//////////I////////////////////////////I
; I // ////II//I/// T
/!

LI ///////////////////l

IS |
"1
P ////////////////I//I///III///////////l////l

1/

0

QFLAG - Request dependent flags

Bit O ABORT - Request has been aborted externally.

Bit 1 MNREQ ~ Request is for a segnent transfer.

Bit 2 DIRG - This is a request fron the diagnostic subsysten.

Bit 3 SBUF - Target is an index relative to the SBUF Table of
the data buffer.

Bit 4 IOURKE - Wake caller on completion of request.

Bit 5 BLOCKED

Blocked I/0. The caller is uaited in ATTACHID
until the request is completed. Inplies IOWRKE.

Bit 6 COMPLETED - The request has been conpleted and the caller

awakened if he had requested (with IOMAKE).

Bit 7 DATAFRIN - Data segment has been present and is frozen.
Bit 8 HANERRORD - An error has occurred while MAN uas trying to

nake the target data segnent present and freeze
it in nerory

i N
Bit 9 PREQUEUED - Request is queued into disc’s request queue
Bit 10 SFAIL ~ Delayed failure of SI0 instruction. If a call

to STARTIQ resulted in the request being added
to the channel queue, this bit indicates that
the SI0 instruction failed uhen the request was

selected for execution,

Bit 11 PFAIL - The request was aborted because of 3 systen
power failure.
8it 12 CURREQ - Request is device’s current request.

Bit 13 DISRBLED - Request is disabled.
Bit 14 DISRTMPT - Attempt to disable this request.
Bit 15 NSGDONE - R nessage request reply has corpleted.

QLDEV.QLDEVN - Logical Device Number
QHISC - Driver request dependent flags and counters.

CHAN'ERR'FLG - Channel error retry flag.
RSTAT'FRIL'FLG - Request status failed flag.
OPER’REQ’FLG - Operator requested release flag.
INFAULT’FLG - Internal maintenance fault flag.
STRT'RTRY'FLG - Status error single retry flag.
RTRANS'FLG = Retransnit required flag.
LORD'FLG - Media load flag.

SYS'PFRIL'FLG - Systen pouerfail flag.

WRITCODE - Indicates type of wait:

0 - new requast

1 - completion wait

2 - not ready wait

3 - release/release deny wait
4 - 100 defer wait

§ - DSCT read wait

& - DSCT write wait

7 - synchronization wait
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QOSTN - If systen buffer is clear then this is the DST
nunber of the target data segrent. If bit 0 is
set then buffer address is a DB offeet value
instead of segnent relative offset (inmplenented
for HOWRIT 1/0 and NOBUFF).

QRDDR - Offset in data segrent or systen buffer table to
target data buffer.

QFUNC - Function code and qualifiers as specified by
driver,

QSTAT - PCB number and request conpletion status.

PCBN - The Process Control Block {PLB) nunber of the process
which nade this request. If zero, the request is not
associated uith any process and the I0Q element is to
be returned by the systen when the request has completed.

STATUS =~ General status indicating the final state of the request.

0 - Not started or awaiting completion.

1 - Successful corpletion.

2 - End-of-file detected.

3 - Unusual, but recoverable, condition detected.
4 - Irrecoverable error has occurred.

QUALIFIER - R code which further defines or qualifies the general
status. (See the section Driver Return Status Codes.)

1/0

§ 80 Integrated Cartridge Tape Regues

0123456 7 8 9101112131415 NKENOKIC

ol Request dependent flags (see below) | GFLRG
1] Request urgency c}an | QURGCLASS
2; L?gu:ai device nunber | QuDEV
JICHRNFIRSIOPIIH! RETRY lLFlSP! | WATTCODE i QnIsC
4i 8| 0ST (If process disc 1/0) | QOSCIN

|
| DST  (If segnent transfer) [S=Stack] |

5| Offset in the data seg (If process disc I/0) | QADOR

| Rddress in Bank (If segnent transfer) 1

3 Unit # | Function code for { QFUNC

| this request.

|

|

7] On initiation, specifies the word count (»0) |  QWBCY
| or byte count (<0). Rt completion of the |

| request this location contains the actual |

} transnission count in the same units (bytes %

or words) as in the request.

X10| P1 - Paraneter 1 (Usually High Order of
| Current Logical Disc Address [CLDR1])

QPAR1

11| P2 - Paraneter 2 (Usually Low Order of
| Current Logical Disc Address [CLDA2})

2] PCBN | QUALIFIER | STATUS |  GQSTAT

QPAR2

%13| Sysbase relative indx of previous req in queue| QPREVREQP

%14| Sysbase relative indx of next req in queue | QNEXTREQP

%15] Segidentifier (If segnent transfer | GSEGIDENT

%16| Displacenent of read or urt fron seg base (MM)| GSEGDISP

718 I/////////////l////////////////////////////‘//
LR ///////l/////// ///////I/
!ﬂ !///I///////// I////////////,//I /1 I 4 4

|
|
|
?

QFLAG - Request dependent flags




Bit 0 RABORT
Bit 1 HMREQ
Bit 2 DIRG
Bit 3 SBUF

Bit 4 IOMAKE
Bit 5 BLOCKED

Bit 6 COMPLETE!

Bit 7 DRTAFRZN
Bit 8 MAMERRORI

Bit 9 PREQUELEI
Bit 10 SFAIL

Bit 11 PFRIL

Bit 12 CURREQ

Bit 13 DISABLED
Bit 14 DISATHPT
Bit 15 MSGDONE

QUDEV. QLDEVN ~ Lo
QHISC - Driver rei

CHAN’ERR’FLG
RSTRT’FRIL’FLG
OPER’REQ’FLG
IN’FAULT’FLG
RETRY’ COUNT
LOAD’FLG
SYS’PFRIL’FLG

WALTCODE

QDSTN - If systen
nunber of
set then

- Request has been aborted externally.
- Request is for a segment transfer.

This is a request fron the diagnostic subsysten.
Target is an index relative to the SBUF Table of

the data buffer,
- Uake caller on completion of request.
~ Blocked I/0. The caller is waited in ATTACKIO

until the request is conpleted. Implies IOWRKE.

D - The request has been conpleted and the caller

auakened if he had requested (with IOWRKE).
- Data segnent has been present and is frozen.

D - An error has occurred wuhile MRM uas trying to
nake the target data segnent present and freeze
it in merory.

D - Request is queued into disc’s request queue

- Delayed failure of SI0 instruction. If a call
to STARTIO resulted in the request being added
to the channel queue, this bit indicates that
the SI0 instruction failed uhen the request uas
selected for execution.

- The request uas aborted because of a systen
pouer failure.

- Request is device’s current request.

- Request is disabled.

- Attenpt to disable this request.

- B nessage request reply has conpleted.

gical Device Hurber
quest dependent flags and counters.

- Channel error retry flag.

- Request status failed flag.

~ Operator requested release flag.
- Internal naintenance fault flag.
- Retry count area.

- Nedia load flag.

- Systen powerfail flag.

- Indicates type of wait:

0 - new request

1 - conpletion Wait

2 - not ready wait

3 - release/release deny nait
4 - 10Q defer wait

5 - DSCT read wait

6 - DSCT write wait
7 - synchronization Wait

buffer is clear then this is the DST
the target data segnent. If bit 0 is
buffer address is a DB offset value
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1/0

I/0

instead of segnent relative offset (inplenented
for NOWRIT I/0 and NOBUFF}.

QADDR - Offset in data segment or system buffer table to
target data buffer,

QFUNC - Function code and qualifiers as specified by
driver.

QSTAT - PCB nunber and request completion status.

PCBN - The Process Control Block (PCB) nunber of the process
which nade this request. If zero, the request is not
associated with any process and the J0Q element is to
be returned by the system when the request has conpleted.

STRTUS - General status indicating the final state of the request.

- Not started or auaiting completion.
- Successful conpletion.

- End-of-file detected.

- Unusual, but recoverable, condition detected.
- Irrecoverable errer has occurred.

BLON—O

QUALIFIER - A code which further defines or qualifies the general
status. (See the section Driver Return Status Codes.)

6.00.00
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SBUF Table Layout

TOTAL #

ENTRY SIZE TSIZE

PRIMARY #

IMPEDED PROCESS PCB

HERD INDEX THERD

TRIL INDEX TTRIL

NAXINUM OF IN USE TUSE

CURRENT IN USE

OVERFLONS TOVRFL

TOTAL
REQUESTS TRASTS

INDEX OF 5

pa—
ENTRY 2

INDEX OF 1

ENTRY 3

IKDEX OF 2 ———-

ENTRY 4 ¢mmm
(IN USE )

INDEX OF 4 ----

ENTRY 5

3-1-5-4-2
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I/¢0

/0

Table Elenent Allocation (SBUF)

The allocation of the elements in the I0Q terninal buffer (TBUF) and
systen buffer (SBUF) tables is of concern to the I/0 systenm.

FREE LIST OF TABLE ELEMENTS

These tables are in the forn of a free-linked list of the free elements.
For the SBUF’s the -1 word of entry is the link to the next element.
For the TBUF’s, word zero is the link and word 1 is the link for the
10Q elements.

Each word has an 11-uord header beginning at the base of the table . The
first six words of the header are for nanaging the table and the second
five are for monitoring table activity.

The entries follow the header at word eleven.

ELEMENT RLLOCATION

Elenents are obtained fron the beginning of the free list, pointed to
by the head and returned to the end of the free list pointed by the tail.

When the free list is empty, the head index is zero and the tail index
is set to point at the head index.

The tables are divided into tuo areas: a prinary and a secondary area.
Most requests are obtained fron the primary area. The secondary area is
used only for critical requirenents when the prinary area is exhausted.
These areas are logical areas deternined by parameters in the header.

The utility of the core resident tables is seriously reduced if their
use is not restricted to dynamic situations.

One of three responses nust be specified to the routines which allocate
elenents fron the I/0 system tables.

1. Inpede caller if primary is enpty.
2. Get from prinary area only.

3. Get fron secondary area if primary area is empty.




1/0 /¢
lable Elenent Rllocation {(Cont. ICS Global
Request types 2 and 3 return an indication to the caller if the request
could not be satisfied, The follouwing table specifies the types of calls
for elenent allocation and the action if an elenent is not activated.
BUFFER USER CALL TYPE FINAL ACTION
SBUF's
File systen Inpede -
Ptape Inpede -—
Bad track Prinary Forget request
100's
ATIACHIO {not inpedable) Prinary Return I0QK-0
ATTACHIO (inpedable) Inpede ---
SI001 (Hemory t) Secondary Sudden death
TONESSAGE Secondary 1/0 error
HERDER DEFINITION
Prinary ¥ - Nurber of elements in the prinary area.
Total ¥ - Total nunber of elements in the table.
Size - Size in uords of each element
Inpeded PCB - If not zero then contains the PCB nunber of the
first process waiting for an element in this table.
Head index - Index of first free element
Tail index - Index of last free element
In use = Current nunber not in free list.
Qverflous - Nunber of requests nade for an element.
Total requests - Total nunber of elements requested.
6.00.00 6.00.00
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I/0 1/0
[rmnmemmeennanaaan 1/
27 +1| 0B BANK RETURN [\
-------------------- |=====wememeem—cunac| > FOR DISPATCH
26| XDS SEGHMENT BANK Series 64 only | DB RETURN |
25i XDS SEGMENT BASE Series 64 only iD i PRRN

24| ¥DS SEGMENT LINIT

23] PRIV BNDS STAT Mp
22

Series 64 only

Series 64 only

PSEN, PSDB counter

process’ stack DSTH

pseudo-interrupt status
pseudo-interrupt address

flag set non-zero on IXIT away from ICS
PTR to powerfail PCB

absolute JCUT address

pointer to executing process PCB
absolute stack address

stack DB relative I

stack DB relative DL

6 N stack DB relative §
5 SBANK stack bank
L] STDB \ absolute stack DB
3 0 I
H P |
.................... > DISPRTCH stack narker
1 STRTUS
a1 olp | ¢ |

P=PSEUDO-DISABLED AND DISP INSTRUCTION EXECUTED

D=NTSPATCHER TINTERRUPTED,

6.00.00
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1/0

ICS Global Cells With Initial Values

STDB - absolute address of the currently running process's stack.
SBANK - bank address for process’ stack.

S - stack DB relativeS

DL - stack DB relative DL

Z stack DB relative

PCBX - absolute stack address

i - PCB table relative pointer to word O of the running process’
PCB.

The above cells are to be initialized for the PROGENITOR.

CPCB - absolute 4, is an absolute version of XP. If CP(B is zero,
then the above cells are invalid. This will never be the
case in a process. CPCB should also be set by INITIAL.

SDST - DST# for running process’ stack.

JCUT - the bank zero absolute address of the JCUT table.
PRDDR - PB relative address for the procedure PSEUDCINT.
PSTR - status value for PSEUDOINT, X140000+CSTH.

DISAP - PSDB counter, initially O.

INITIRL sets the above as described.

6.00.00
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I/0

CS 80 Disc Interrupt Linkage Table (ILT)

There is one ILT for each device controller configured on the systen. R con-
troller may support rore than one unit, houever the [S'80 disc driver will
only concern itself uith the single unit controller.

012 3456 7 8 9101112131415 HNENONIC

ol Channel o [ ICPYAO
1] Progran | ICPYR1
2| Variable | 1CPvR2
3l Area (ICPVA) | ICPYR3
4 DMR Rbort | IcPvee
5] Rddress | ICPVAS
6] 0 | IsRaL
7iLTt CHRANQUE | | CHAN | DE¥ | ICNTRL

Z10| SYSDB relative pointer to channel progran areal ISIOP

%11] SYSDB relative pointer to idle status area | ISTRP

%12| single instruction that is executed to extract| IURIT
| the device unit number fron the status pointed|
| to by ISTAP. [Since only Unit O exists on the |
| C$’80 discs, RANDI O is used to return Unit 0] |

%13| SYSDB relative DIT pointer of the device | IcopP
| currently using the channel to perfore a |
| data operation. |

z14| S10PSIZE | CQUEN | IQUEUE
Z15[RU[WP|IG] | HCUNIT |  IFLRG
%16| SYSDB relative DIT pointer for unit 0 [ IDITPO

%17] 20 bytes status area for idle channel program |  ISTAT

|

31| CS’80 Discs I
. Channel .

| Progran |

ICPVAO - Channel Progran Variable Rrea

I/0

The first word is used by the channel program processor to store status in-
fornation after I/0 channel aborts. The next word is used by the driver to
indicate if status should be exanined for special conditions or errors. The
other tuo words are not used.

ICPYA4 - DMA abort address

If a DMA abort occurs, the absolute address where the abort cccurred is
stored in this area.

ICNTRL - Contains controller information

Ln -If this bit is set, the controller is sharing a softuare channel
resource in order to limit banduidth.

CHANQUE -The softuare channel resource nurnber.
CHAN  -Channel nunber (four most significant bits of DRTN).
DEV -Device nunber (three least significant bits of DRTN).
IQUEUE - The channel progran contains:
SIOPSIZE - (nunber of words + 1)/2 in the channel progran area.

COUER - er o multi-unit contreller this field contains the
softuare controller resource nunber.

IFLAG ~ Controller and Channel Progran state flags

RUNWRIT - An Idle Channel Progran should be started when there are no active
requests to process.

HAITPROG - An Idle Channel Progran has been started for this controller.
This bit is reset by an interrupt.

IGNOREHI - An HIOP instruction has been issued against this contrsller but
the channel program was not in a wait statement. Therefore ignore
the interrupt generated by

HCUNIT  the channel code when this progran halts. - Highest configured unit
nunber for this controller.

ISTRT - 20 bytes of status fron the idle channel progran.

5.00.00
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Spooling Spooling
CHAPTER 14 SPOOLING Entry O (Overall Table Definitions)
Input Device Dxm&tu Dutput Device Directo - Zl JI 4I 5I 6| ?I 8[ 9110l11|12113|14|15
B e T P e g RSt PO O PRy [OOSY (R S PRl (R e
100/00D (Comrion attributes referred to as XDD) ol Maxinun size | Current size 10 (sectors)
I0D: gg; = 4; (= %55) 0DD: gi; = 42 (= X56) 1| Head entry size = 4 | Subentry size = 240 |1 ( words )
B ) 2| Subentry area pointer (segnent relative) 12
Overvien of Table Structure
3joo| Next avail device file ID (DFID) 13
SN Fence |4
0| Entry O {8 words) |
P o SUITHEERI O L1111 S
2| Subentry ares pointer | ---
5 I .................. % } N e e 14
; ’ ! M e iy
| Head entries (4 words each) [
| [ 0D: 0 ==> This is the IDD,
+ + | 1 ==> This is the 0DD.
| | ¢--
|  Subentries (%40 words each) | Fence: For spooled output devices (0DD), the system-uide out-
| | fence. For spooled input devices (IDD), the jobfence.
6.00.00 6.00.00
14-1 14-2
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Iypical Head Entry {4 uords

34667 8 9101112131415

T T T o I e B e P B P S e

| Device outfence  |f///1H11111111111111HINN
| Head pointer ]

| Tail pointer |

i Logical device |

There are tuo types of head entry, a class entry and a logical device entry.
There is only one class entry, if it exists at all, and it is the first head
entry in the XDD. ALl spoolfiles opened by class (e.g., LP, SLOWLP, EPOC,
PP, etc.) are linked to this entry. There is one logxcal device entry for
each real (physical, as opposed to virtual) device on the systen. Output
devices appear in the 00D, input devices in the IDD. AC/DC devices such as
terninals appear in both directories.

Each head entry is linked to O or nore subentries (a typical subentry is
shoun in the next table). R null chain (0 subentries) consists of head
pointer = 0 and tail pointer = segnent-relative address of the associated
head pointer. If one or nore subentries exists, the pointers are segrent-
relative addresses of the first word of the first and last subentries of the
chain. RAny intermediate subentries are linked through the subentries. The
tail subentry aluays contains a O-link.

The Device Qutfence and LDEVH# fields are meaningless for the class entry.
For logical device entries (non-C Logical Device field), a non0 Device
Outfence means that this outfence overrides the systen-wide outfence in word
4 of entry 0, but only for this device.

Iypical Subentry (X40 words}
01 234656 7 28 9101112131418

R ol St et Rl el G o B B R K S R
zol//\statel Outpri \CLI/#1HIHI11E1000EET O
X1| Typel Job nunber i
x2 2
3 User nane 3
" 4
x5 5
%6 6
x? RAccount nane 7

210 ]
211 9
12 10
13 Job nane 1
114 12
15 13
116 14
x1? File nane 15
X20 16
xe1 17
%22]10] Device file ID 118

X23|FSIDAI//]  XDD head index (see explanation) |19
X24| Logical device, or Device Class Table index |20

225| Virtual LDEV nunber of open spoolfile 121
26| VYolume table index | Sector address... [22
127; ----------------------- of spoolfile label. . 123
130! Nuriber of extents !/I///l/J'//f////////////!ﬂ
3] . Last extent size (sectors) 125

2321501//IRS|FDISOIRB| /7| Hunber of copies 126

33|  Segnent-relative link to next subentry, |22

| this device or class. 0 ==> last subentry. |
134= Nunber of records in spoolfile (doubleuord) | j28
35 29

X36| Year NOD 100 | Julian Day of Year/2 (30

X3710Y| Hour (28 hr) | Rinute | Seconds/4 |31




Spooling

Note: Mords 0-X24 are used in all subentries. Words X25-x37,

although present in all subentries, are zero unless the
subentry is for a spooled file (spoolfile).

Hord 0: State -- State of subentry:
0 ==> Retive
1 e2> Ready
2 ==> Jpen
3 22> Locked
€L -- 1 ==> Hord X24 is a class index into the
Device Class Table.
0 =35> Uord %24 is the LDEV associated with
this subentry.
Uord 1: Type -- Describes which environment created the
subentry:
¢ ==> Session’ (SPOOK)
1 ==> Session

2 Job
3 ==> Job’ (SPOOK)

Hord X22: 10 -- 1 ==> Qutput DFID
0 ==> Input DFID

Word 223: FS  -- There are one or rore forns nessage re-~
quests in the spoolfile.

DR -- The spoolfile uas created via a :0RTR record
(input spooling only).

Head -- The (segnent-relative address)/4 of the

index  head entry uith which this subentry is
linked. Since head entries are four words
long, this can be thought of as an index
into the head entry portion of the XDD--if
you disallou values of 0 and 1.

Word %24: -- See description of Word 0.

Uord X25 VDEV -- LPDT index of virtual device LDEV, Sinu-
lates the properties of a real WEV to the
process which FOPENs a neu (previously
non-existing) fFile (State field (XDD(0).
(1:2)) = 2 {Open)).

Word X26: VTINX -- The volure table index of the logical de-
vice in class SPOOL where the file label
(first extent) of the spoolfile lives.

Uord X32; S  -- 1 ==> Squeeze (purge) spoolfile extents as

the final copy is printed. Obsolete
starting with C.00.20.

0 ==> Purge only uhen final copy printed.
RS -- 1 ==> Restart job when warnstarting (input
spooling only).
FO -~ 1 ==> There are non-standard forris on the
device.
S0 -~ Spaced Out bit. File Systen could not ac-

quire a neu extent when creating spoofile.
A8 -- This is the $STDLIST of an aborted job.
Hords 236-37: -- Time stanp uhen spoofile uas made RERDY, or

Spooling
SPODK Tapg Format

The overall format of output tapes produced by the SPOOK “OUTPUT" command is
shoun below. The varicus conponents of the tape are then described in
detail. The format described here is subject to change as MPE evolves.
Also, there nay be errors in SPOOK which would cause the actual tape format
to differ fron the one described here in some cases. Rll numeric information
is in integer fornat unless otheruise specified.

EOF

EOF

Label Record

EOF

File Directory Records
Device and Class Directory Record
EOF

Spoolfile

EOF

Spoolfile

EOF

Nechanisns for End-of-tape and tape suitching are the same as for
STORE/RESTORE tapes.

Label Record

Uords 0-13: “SPOOLFILETAPE LRBEL-HP3000."
dord 23: reel nunber (first reel is nunber 1)
lord 24: date (fron CALENDAR intrinsic)

Words 25826: tine (from CLOCK intrinsic)
0D if not closed properly. Julian day is
9 bits starting uith lord X36, bit 8. Uords 0231: “HPE V" if an MPE V SPOOK tape
5.00.00
6.00.00 14- 6
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R11 other uords are zero.
File Directory

The File Directory has one entry for each spoolfile on the tape. Each entry
is 12 words, and entries are packed into as nany 1020uord records as needed.
The last record will be padded uith zeros if necessary. The entry fornat is:

Hord 0 Device file id nunber (bit © is on tc indicate
that the file is an output spoolfile)

Hords  1-3: zero
Uords 4-7: User nane
Yords 3-11: ficcount Nane

Device and Class Directory

The Device and Class Directory is contained in one 1024-uord record. There
is no EOF separating this record fron the File Directory. This directory
contains one entry for each legical device or device clags linked to the
spoolfiles on the tape. Rlso, there is an entry for each logical device in
each class in the directory, whether or not that logical device uas directly
referenced by a spoolfile. The entries are packed into the tape record one
after another in no particular order. The entry formats are shoun below.

Logical Device Entry

Mord 0: logical device nunber

Mord 1: Bits 0:8 : device subtype
Bits 8:8 : 3 (=length of this entry in words)

Word 2: device type

Device Class Ent

Uord 0: Device class nunber (negated). This is the nunber
of the entry of this device class in the systen’s
Device Class Table.

Word 1: Total nunber of words in this entry.

Uords 2 on: The entire contents of the Device Class Table entry
for this device class.

Spoolfile Fornat

0DD entry (32-word tape record)

Spoolfile block ---> Tuo spoolfile blocks packed inte one
Spoclfile block 1024-uord tape record.

Tuo spoolfile blocks
Tuo spoolfile blocks

The first few spoolfile blocks have been nodified to contain user label in-
fornation fron the spoolfile. This is explained later.

Spooifile Block Fornat

A spoolfile block is a S12-uord block that contains variable length records
in spooler fornat. Spoolfile records start at the first word of the block.
The last record is followed by a -1 to indicate that no nore records follow.
The last tuo words of the block contain a doubleword which is the record nun-
ber of the first record in the block.

Spoolfile Record Fornat

Hord O: Byte count of record - 2

Rord U Byte count of data portion of record. Note
that this count includes trailing blanks.
Houever, trailing blanks are truncated in

6.00,00
14- 8




Spooling

the actual record, so this count nay be
nore than the nunber of bytes actually
present in the dats portion.

Hord  2: Function Code: 1=Furite
2=Fcontrol
3=Fopen
4=Fclose

%100 and beyond=FDEVICECONTROL

Hord  3: P1 -- RTTACHIO paraneter

Hord  4: P2 -- RTTACHIO paraneter

Hords 5 on:  Data Portion of Record

User Labels Infornation

Spoolfiles have a number of user labels with several kinds of information.
These are:

1. MNaster: user label 0.
2. FOPEN entry catalog: user labels 1-10.

3. Circular queue for restart checkpointing: user labels
11-27.

Since older versions of MPE did not use user labels, a uay uas needed to in-
corporate then into the SPOOK tape fornat uithout losing forward and backuard
conpatibility. The method used 1s to add several special spoolfile blocks to
the beginning of the spoolfile on tape. Each of these blocks has exactly one
FOPEN record at its beginning. This record is followed by a -1. Thus old
versions of MPE will assune that the rest of the block is garbage. Houever,
the rest of the block is actually used ta contain user label information.
The first tuo spoolfile blocks (i.e. the first tape record of the spoolfile
proper) contain only the FOPEN records. The next 5 tape records actually
contain user labels in addition to the FOPEN records. The user labels are
packed 3 to a spoolfile block, 6 to a tape record. Each spoolfile block of
512 words has the follouing fornat:

Words 0-4: FOPEN record
Hord 5: -1 (to "terninate”" the block)
Nords X200-%377: user label
Hords %400-X577: user label
Words %600-%777: user label
G.00.00
18- 9

Spooling

Follouing this special group of blocks, the spoclfile resumes a nernal for-
nat. The special FOPEN records all have the number of user labels in P2.

It is often the case that sone of the 27 user labels have not been initial-
ized before the tape is written. In that case, their places will be filled
uith garbage. There is no easy way of detecting this except by careful
inspection.

6.00.00
14- 10




Unified Command Language

CHAPTER 15 UNIFIED CONUAND LANGURGE (UNCL)

nmmmuuw.!%
i SIR X25

X 1
° NUNGER OF ENTRIES i
flageid |
1 WK NUNBER OF ENTRIES l
2| POSITION OF NEWT FREE ENTRY SPACE IN QUEUE | | TABLE §7
| HERDER v
3 NUNBER OF QUEUED ENTRIES !
(52 401 T0 Holo PIs OF WELED EVTREED) | |
UNUSED )
0 PROCESS HUNBER (PIN)
1 DETH (FOR RESLY)
2 BUFFER RDDRESS (DST RELATIVE)
3] WAX LENGTH OF STRING | REPLY TYPE ENPECTED
[}
5
6 ENTRY
Flaget
(s1
? W BYTES IN MESSAGE wde)
BESSAGE TN RSCIT
Jflaget
(P T0 26 CHARS.)

NOTE: Process Hunbar = G weans entry is empty
Reply Type 2 § for nusber (nun)
& | for yes of no (y/n)
* 2 for string (wtg
= 3 for yes, no, or STRING

Unified Connand Language

flage2
® 4 for string
TRBLE SIZE = 2046 words
flage2
MRX # OF ACTIVE ENTRIES = 39
HAY ¥ OF QUEUED ENTRIES = 52

The nessage systen consists of the follouing parts:
= Callable intrinsic GEWNNESSAGE.
= Uncallable procedure GEWNSG which is used by MPE.
= Systen nessage catalog (CATALOG.PUB.SYS) and any aunber of
user caulo?s.
= Progran NAKECAT uhich builds ressage catalogs.
- NESSAGE SIR x24
- HESSRGE SVYSGLOB CELLS X371-373
- HESSAGE DATA SEGMENT

The ressage u:cnn is used by calling GENMESSRGE (or GENRSG) with
& nessage hunoer. The nessage systen fetches the nessage from a
nessage catalog, inserts paraneters, then routes the nessage to a
file or returns the nessage in a buffer to the caller,

A nessage catalog is a nunbered editor-type file containing sets
of nestages. The sets serve to break & catalog ints manageable

portions. R nestage systen user nay call GENMESSAGE using either
his oun nessage catalog or using NPE’s catalog (CATALOG.PUB.SYS).

Rfter creating 3 nessage file, run the progran NRKECAT in order
to build & catalog that is readable by the nessage systen, This
file is still readable by the editor (it can be “texted") but it
containg & directory (uritten as a userlabel).

In order to use the nessage catalog, the progran nust first cpen
the testage catalog, then call SSAGE with the file nurber,
set nunber and vessage nunber. (MPE users don’t need to open the
catalog, GEMISG automatically uses CRTALOG.PUB.SYS.) The file
wust be opened uith the aoptions “NOBUF" and “MULTI" -record
access.

Unified Conmand Language
Nessage Cataloe

Nessages in the catalog can be of any length and can contain wp
to five paraneters, C 3 of 4 g¢ is indicated

“X* or "3 at the end of a line. The X" symbol indicates that
the nessage is continued and that a carriage return, line feed be
jeeued the terninal. The "&" synbol indicates that the message
is continuad on the sawe line with no carriage return, line feed,

Paraneters nay be inserted into the message fetched fron the
catalog. The paraneters are passed in the GENMESSAGE (or GENNSG)
call and inserted wherever a “1* i3 found. For the tysten nessage
catalog, the back slash {\) is also 2 pardneter, reflecting 3
logical device nunber. The westage it routed to the user associated
uith that Jogical device through the :RSSOCIATE comnand, Message sets
are indicated by “$3ET n* starting in column 1 (the rest of the line
is treated a3 3 coment). Maxivun value for n is 63. Cowwnts
can be inserted in the catalog by placing *$" in colum 1,

nunders are positive integers, need not be contiguous,
but mutt be in ascending order. Hfter processing by the h{ ran
IRKECAT, the catalog file containe records of 30 byte,
16, in 32 extents. (The systen nestage catalog is only ome
::}:m. howaver). The format of the mstage catalog is as

ous:

T 1 SYSTEN HESIAGES

1 LDEV #! IN USE BY FILE SYSTEM
2 LDEY %! IH USE BY DIRGNOSTICS
\DEV IN USE, m%?ﬁ

3
§ I3 M1 ON LDEVR! (¥

$ IESSAGE 35 IS TUO LINES LONG, A PARRIETER STRRTS THE
gngST LINE AtiD THE SECOND LIWE IS “HP32002"

P320028.00. !
gn'ma FOR %1% ON | CWON)!

$3ET 2 CTERROR MESSRGES
32 STREAN FRCILITY HOT ENABLED: SEE OPERATOR. (CIERR 32
200 NORE THAN 30 PARAIETERS T0 BUILD COMWMWND. (CIERR 200

.

204 EILE CONYAND REQUIRES AT LERST TWo PARANETERS, INCLUOING

Unified Connand Language

THE
FORMAL NRNE OF THE FILE (CIERR 204)

HRKECAT Progegn

The progran NAKECAT PUB, SYS is used to build wessage catalogs
(and also HELP cc\clo?s). The progran’s input file has the
fornaldesignator INPUT, which nust be used for all entry points.
The progran has the follouing entry points:

(no entry - Reads fron input file and builds a tenporary tile
point (fornaldesignator CATRLOG). Rlso renames any old
tenporary CRTALOG, CRTen, using an archival
nunbering schene h.o.. CRTY, CATR, wte.).

BUILD - (Must log on under NANAGER.SYS.) Reads fron imput
file, build the systen wessage catal
(fornaldesignator CATALOG), and installs the
mstage systen. Existing catalog is renaned
CRTanen according to the tawe achene as for no
entry point (above). Installation of the wessage
t{:tm weang noving the directory contained in
the userlabel of the catelog into a data segwat.
The DIT nurber and the disc address of CRTALOG
are placed in systen global area. The nestage
mn Wy be installed uhile the systen is

Q.

IR = (Must have PR or 0P capability.) Imtalls the
tysten mtsage catalog (does not build a new
one). Opens input file, noves the directory in
the (ATRLOG into a datd segment, and places the
OST mucher and disc address of CATALOG in systen
glotal ared. msmzhmmmm
tysten seens to be “broken®, but the cataloeg is
intact, (M€ is issuing “NISSING NSG. SETawn.
1i3G=on" at ternimals and at the console.) This
"y be done while the systen it running.

Used to build the HELP cataleg. Reads imput file
n?u&“m a HEWP catalog (formaldesignator

RELP




Hessage Systen CATALOG.PUB.SYS

$SET 1 - Systen nessages.

$SET 2 - CI errors and umarnings nessages.
$SET 3 - NMiscellaneous RBORT rmessages.
$SET 4 - Progran error abort Hessages.
$SET 5 - Intrinsics abort nessages.
$SET 6 - Run-time abort nessages.

$SET 7 - CI general nessages.

$SET 8 ~ File Systen error messages.
$SET 9 - Loader error nessages.

$SET 10 - CRERTE error nessages.

$SET 11 - ACTIVATE error nessages.

$SET 12 - SUSPEND error nessages.

$SET 13 - NYCONMAND error nessages.

$SET 14 - LOCKGLORIN error nessages.
$SET 15 - Private Volunes error messages.
$SET 16 - DS/I000 nessages.

$SET 17 - HELP facility error nessages.
$SET 18 - Graphic devices nessages.

$SET 19 - Serial Disc error nessages.
$SET 20 - User Logging error nessages.

Unified Conmand Language

$SET 21 - Association Utility (ASOCTRBL) nessages.

§SET 22 - 2680A Page Printer nessages.

$SET 25 - 2680R Page Printer error file nessages.

$SET 26 - Disc Free Space nessages.
$SET 27 - Systen Internal Error nessages.

Unified Comnand Language

Nessage Set Directory

DST # IN SYSGLOB X373
CRT DISC RODR IN SYSGLOB X371-372

CREATED BY RUNNING MRKECAT.PUB.SYS,
KEPT IN R DATA SEGMENT AND IN R USER LABEL

4 DATA SEGHENT

KAX. SET #
# OF MESSAGE RECORDS 1
RECORD OFFSET TO FIRST MESSRGE

FIRST HESSAGE M LABEL

\
1
/
2\

| SET 1 | USER
3/
RECORD OFFSET TO FIRST MESSAGE |4 }
FIRST MESSAGE # 5/

o B ow N

EMPTY ENTRY

50| RECORD OFFSET T0 FIRST MESSAGE 40} s
ET 63
51 FIRST WESSAGE # 41/
52 0 42\
| CUR t$G
53} RECORD OFFSET TO CURRENT MESSRGE 43/
/
54 HESSAGE 44
BUFFER
(640 HORDS)
| |
| |
1253 633

EMPTY ENTRY:
RECORD OFFSET OF NEXT IN-USE SET
-1

6.00.00 6.00.00
15- % 15- 6
Unified Cormand Language Unified Cormand Language
HELP Subsysten UDC Directory

KEPT AS USER LRBEL

RERD ONTO USER’S STRCK

USES SEARCH INTRINSIC FORMAT
VARIABLE ENTRY SIZE

=3

DIRECTORY SIZE (WORDS)
ENTRY LGTH (BYTES) | KEYMORD LGTH (BYTES)

2 ENTRY
KEYWORD

1-255 BYTES

ENTRY RECORD # IN CICAT
LEFT BYTE | RIGHT BYTE

ENTRY LGTH (BYTES) | KEYMORD LGTH (BYTES)

ENTRY
KEYWORD
1-255 BYTES

| ENTRY REC # LEFT BYTE
ENTRY REC # R. BYTE | ENTRY LGTH (BYTES)

KEYWORD LGTH (BYTES)|

ENTRY
KEYHORD
1-255 BYTES
ENTRY REC #
LEFT BYTE | RIGHT BYTE
| |
5.00.9¢
8- 7

-

-

~

P ——

ENTRY

ENTRY

ENTRY

*EXTRA DATA SEGMENT - DST # IN DB+X255 OF UMAIN STACK
*BUILT BY INITUOC

01 23 678 15
LYJLNINHINB}  |TY |  ENTRY SIZE \ LT-OPTION LIST
| LN-DPTION LOGON
HEADER RECORD NUMBER | NH-OPTION NOHELP
| NB-OPTION NOBRERK
BODY RECORD NUMBER | TY- 00=USER UDC
| O1=RCCOUNT UDC
FILE NUMBER | COMMAND LENGTH ; 10=SYSTEN UDC
> ENTRY
CONMAND |
NRHE |
(1-16 BYTES) }
/

ENTRIES

ENTRY SIZE=O EHDS
DIRECTORY




UDC’s COHMAND. PUB. SYS

*RECORD SIZE = 20(10) WORDS, 6 RECORDS/BLOCK

*KEEPS TRACK OF WHO IS USING WHAT UDC CATALOG

*CAN BE PURGED TO DISRBLE UDC’S

*CAH BE REBUILT TO RE-EWRBLE UDC’S

X RECORD 0 # 4

FREE ERTRY

|
3] # IN USE 13 not used

I .................
4| 14
| not used |
I |
23: 119 23

Unyfied Connand Language

Unified Connand Language

COHMAND. PUB. SYS  (Cont.

% USER ENTRY # % FILE ENTRY #
0| CATRLOG ENTRY # |0 O|NEXT CRT. ENTRY #]0
1] ENTRY TYPES1 |1 1] ENTRY TYPE = 2 |1

2 2 2

USER* FILE NANE
3 3 3
FOPEN FORMAT:

4 4 4 4

5 5

6 6 6 FILE 6

7 ACCOUNTX |7 71 [/LOCKUORD) |7

10 H 10 GROUP H

11 3 11 ACCOUNT 9

el 10 12 0 10

13]  not used 11 13 11

14 12 1 12

(UP TO 36 BYTES)

15 13 1 13

16 14 16 14

17 15 17 15

% 16 2 16

21 17 2 17

22 18 22 18

23 19 23 19
* IF THE USER FIELD AND THE ACCOUNT FIELD CONTRIN “@

THIS INDICRTES SYSTEM LEVEL UDC’'S

IF ONLY THE USER FIELD CONTRINS @ AND 7 SPACES, THIS INDICRTES
RCCOUNT LEVEL UDC’S.

6.00.00
15- 10

0B+20
0B+x1

DB+£215

DB+2253
DB+X254
DB+%255
DB+£256
DB+x257
DB+%260
DB+x261
DB+£262
DB+%263
DB+£264
DB+2265
DB+2266

DB+£270
DB+2271
DB+x272

CI Stack Definition

BCONIMAGE (Byte Ptr. To Command)

Unified Conmand Language

COMMAND IMAGE
(280 bytes)

LINELERSTACK

A\ (% mords)

NEXTHSG (Not currently used)

THIS IS SPARE

upco

unct

unc2

unc3

ubca

IFNESTING

IFSKIP

ELSESEEN

CIFLAGS

CONTINUE STRTE STACK
{2 uwords)

PENDINGCONLEN

BLASTCONINAGE (Byte Ptr.)

LAST COMMAND IMAGE
\ (280 bytes)

—_—
=

LS
=

6.00.00
15- 11

Unified Cormand Language
Field Definitions
BCOMIMAGE: Byte pointer to COMIMAGE (sometinmes called WCOMIMAGE)

in the CI stack.

COMHAND IMAGE: Conmand character string currently being
executed.

LINELENSTACK: R CI comnand can span up to ¥ input lines. This
stack holds the length of each input line.

NEXTNSG: Used to be used te link messages together. No longer
being used.

THIS IS SPARE: Mot used.
UDCO: Holds the DST nunber of the UDC definitions.
UDC1: Holds the old S register value for UDC’s.
upc2:  (0:1)--FLUSHUDC, used by :SETCATALOG
UDC3: UDC options for current UDC.
UDC4: (0:1)--UDC Fatal Ci Error

(1:1)--UDC EXITBREAK

(2:1)--UDC BREAKDETECTED

:1)--UDC NOPRINT

(3:1
{4:1)--UDC IMRGEADJUST
(10:6)--UDC NESTLEVEL

IFMESTING: Level of nesting of :IF conmands.

IFSKIP: UWhether the current connands are being skipped as the
false part of a :IF comnand.

ELSESEEN: Level of the :ELSE commands.

CIFLAGS: (13:1)--Sequenced: line numbers at rear.
(15:1)--Not REDOable (last command).

CONTINUE STRTE STACK: History of the :CORTINUE commands
= 0--no :CONTINUE

just seen
2--in effect.

PENDINGCOMLEN: If <> O, conmand is already in stack and this
word is the command string length.

BLASTCOMINAGE: Byte pointer to last connand inage
LAST COMMAND INMAGE: When a cormand completes execution, the
cornand string is copied here for use by the :REDO comnnand.

6.00.00
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Bssociation DST Layout

Not
Used

JHAT Index

JIT DST Nunber

DST rel. index to user’s next entry.

Class nane under which this ldev is
associated. Left justified and
padded uwith blanks. 8 bytes.

Don’t
Care

JHAT Index or ¢

JIT DST Nunber or 0

Next Entry Pointer or O

Classnare under which LDEV is
associated or undefined

6.00.00
18- 13

W W N ANBWR=O

7*n

Unified Conmand Language

08T 242
SIR %0

One entry/
systen ldev

- Ldev 1

fAssociated)

~ Ldev 2

Unassociated

- ldev n

L ———




CHAPTER 16 _SYSDUMP/INITIAL

CONFDATA File
Record O of CONFDRTA File {CTABO)

CHECKSUM OF CTAB
1 CURRENT VERSION OF CTRB

STANDARD STAZK SIZE

e B L eyt bt Py L B Y B B B
0 0

3 CORESIZE IN K WORDS

4 TERMINAL BOUND PRIORITY

5 NORNMAL PRIORITY

[ CPU BOUND PRIDRITY

7 # OF SECONDS TO LOG-ON

10 LOG FILE RECORD SIZE (SECTORS)
11 LOG FILE SIZE (RECORDS)
VVHHTTHEH T 111111
13 LOG BITS (ONLY 11 USED)

14

}g <<DEFINES WHAT IS BEING LOGGED>>
17

20 DEFAULT JOB/SESSION CPU TIME LINIT

B T
T
B T

W e ~N o o

3

Sysdump/Initial/Store

Sysdunp/Initial/Store

Record 1 _of CONFOATR File (CTAB

28
25

of T s s
# OF DST ENTRIES 1

# OF PCB ENTRIES 2

# OF I0Q ENTRIES 3

# OF TERMINAL BUFFERS 4

# OF CST EXTENSION ENTRIES 5

INTERRUPT CONTROL STACK SIZE (Q1 te Z1) 6

# UCOP REQUEST QUEUE ENTRIES 7

# BREAKPOINT ENTRIES 8

# TRL ENTRIES 9
# LOCAL RINS 10

# GLOBAL RINS 11
# OF SYSTEN BUFFERS 12
# OF CONCURRERT PROGS 13
LORDER SEGMENT SIZE 14
LTI
I, -
SIZE OF VIRTURL MEMORY 20

DIRECTORY SIZE (SECTORS) 21

ST

k) NAXINUM OPEN SPOCL FILES 28 SHILIAE T
BT840 28 STy -
Z: MAXINUN # OF SPOOL FILES (KILO SECTORS)
U113
41 # SECTORS PER SPOOL EXTENT 33
6.00.00 6.00.00
16- 1 16- 2
‘Sysdutp/Initial/Store Sysdunp/Initial/Store
CONDATA {Cont.) DEVDATA. PUB. SYS
Overvies
36 NAXIMUM CODE SEGMENT SIZE k.
37 HAXIMUM # OF CODE SEGMENTS/PROCESS 31
40 MAXIMUM STRCK SIZE (NMAXDATR) 32
4 TRXINUM EXTRR DATR SEGMENT SIZE 3
42 MAXIMUN & OF EXTRA DATA SEGMENTS/PROCESS k]
N e e
I
5 NAXINUN # RUNNING SESSIONS 40
51 MAXINUN # OF RUNNING JOBS 41
52 # LOG PROCS 42
83 L0G I0°s 43
54 # DISC REQUEST TABLE ENTRIES 44
55 # SPECIAL REQUEST TRBLE ENTRIES 45
56 # PRINARY MESSAGE TABLE ENTRIES 48
57 # SHAP TRBLE ENTRIES 47 Paraneter Record
58 # SECONDARY MESSAGE TABLE ENTRIES 48
0
1
2
3
4
5
6.00.00 6.00.00
16- 3 16- 4




Sysdunp/Initial/Store

Sysdunp/Initial/Store

Driver Table

64 REC # OVR TRBLE
The Driver Table consists of ? word entries, in correspondence to
the LDEV entries, up to the highest LDEV used, entry zero is a
dunny entry.
66 REC # LPOT
LENGTH § 6 7 8 9101112131415
-------------------------- Bt St R R R e B B R R R R e R R B
68 REC # [T i
- - _.l | -
LENGTH CRY CHAN # | |ps UNIT #
-------------------------- --{ - TYPICAL ENTRY
0 REC # LDTX MASTER LDEV FORMAT
0 R
k4 REC # DCTH I v
LENGTH N A
% REC # CLASS L] E
LENGTH
76 REC # TERM DEF bs DS DEVICE (if set DRT is zero)
.- - CR CORE RESIDENT
LENGTH CHRN # CHANNEL #
-------------------------- MRSTER LDEV  LDEV of device which this DS device is linked to.
78 REC # ADD’ L DVR
- - Words 3-7 contain the driver namwe.
LENGTH
80 REC # CS DEF
LENGTH
82 REC # CS TRBLE
G.00.00 6.00.00
16- 5 16- 6
Sysdunp/Initial/Store Sysdunp/Initial/Store
SYSOUNP Format STACK MARKER
DRIVER TRBLE
<--~ENTRY POINT #1 (ROM BASED
ECKSUN ¢ NRCHINES) LPDT
ANIGO CHANNEL PROGRAN
- HCS TRBLE PRT 95 Lot
| 127
: == RNIGO == LDTX
-> UCS TRBLE INITIAL'S SEGMENTS
HCS 1 RIN TABLE x
ucs #2 Only for the 64/68. Refer to the LOGGING IDENTIFIER TRBLE *
HCS Table for the 64/68 belou.
NCS #n DIRECTORY HERDER *
<---ENTRY POINT #2 (WCS BRSED
CHECKSUM 0 TRCHINES) DIRECTORY *
ANIGO
i2? XRXXRERREKXXRRERKNK EOF XXNXXKXXXXXXNKKXN
- ANIGO .- SYSTEM PROGRANS, SL, NON-STD. DRIVERS
Ics RKAXKAKRKRXKEKRXNKRK EOF KXAXZEXKNKKEXKNX
LOW CORE STORE/RESTORE HERDER

Initial [%1)

CS TRBLE

DEVICE CLASS TRBLE HERDER

DEVICE CLASS TRBLE

TERWINAL DESCRIPTOR TABLE

VIRB

OLDVTRB

DISC COLD LOAD INFORMATION TABLE

[%{::]

CTRBO

CONNUNICRTION RECORD

CSDVR

CSDEF

INITIAL'S DB RRER

KRAKRKKRRKXKKRKARRE EOF NRKKRKXRRXRXKNKHK

STORE/RESTORE DIRECTORY *

XXXKKKRRRKRKKXKRAKR EOF XXXNXRXXKKAKNKNX

USER FILES (SEPARRTED BY “EOF’'s" d
STORE/RESTORE TRAILER

KEXKKXRRXKKNKXKNKKN EOF KXKXXKXKXRKKAXNX

RKRAKKKKAXKARRAKKRKN EOF XXKXRKRXKXXKKKKK

KRRRERKNKRRKARKKARE EOF KKKNKEKMKKRRRRNKN

NOT DUMPED IF ORTE = CRRRIAGE RETURN

NOTE: ON DISC, RERD-SIO-PROGRAM KEPT IN DISC LRBEL.




Sysdunp/Initial/Store

WSC_Table Fornat

Sysdump/Initial/Store

Store Tape Fornat

[ First Volune
# Records to WCS
# Records of WCS
& Records after WCS
WCS Record Size on Tape XXXXXRXKKKHKKRRXKNE EQF KXXXKXKKKKXKKXKEKXKK
1
XXXXXXKKXKXKKUXEKY EOF XRXXXKKXXKXKEXRXKKKX
2
“STORE/RESTORE LABEL ~ o \
3 KP/3000." 13
3 “yIIB" 14
15
PARTIAL FIRST FILE FLAG 16
| |
| | CHECKSUN 17
| |
DIRECTORY INDEX OF FIRST FILE 13
Note: Currently only one entry used (Entry 4, by Series 64). HERDER
19 40 WORDS
Series 64/638 UCS TRABLE FORMAT
2
| | | VOLUME NUMBER 23
1128 Word | WCS | wr
|Header | | DATE 24 DRTE:
| | 0:7 last 2 digits
TIME 25 of year
26 7:9 Julian date
0
Hicrocode Version (8 Bytes RSCII) TRAPEBLOCKSIZE (HWORDS/BLOCK;def=4096) 27 TINE:
I3 25.(0:8) hours
# of UCS LOCATIONS {64 Bit Words}) 28 (8:8) minutes
6 26.(0:8) seconds
# of LUT LOCATIONS {32 Bit Words) (8:8) .1 secs.
8
WCS CHECKSUM 39
8
LUT CHECKSUN 9
6.00.00 6.00.00
16- 9 16- 10
‘Sysdunp/Initial/Store Sysdunp/Initial/Store
First Volume (Cont.)
Subsequent Yolunes
KHKKKERKRRKERANKKRR EOF KRKKEXAKKKRRKRARRK
“STORE/RESTORE LABEL- 0
} HP/3000." i3
| “WIIB" 14
| 15
FILE NAME \ I
{TYP FILE | PARTIAL FIRST FILE FLAG 16 FLAG=1:
GROUP NRME | ENTRY | VOLUNE 18t FILE
{(12 4Ds.} | DIRECTORY: CHECKSUN 17 ON THIS
RCCT. NAME / | # ENTRIES oL IS A
| DETERMINED DIRECTORY INDEX OF FIRST FILE 18 PARTIAL. HERDER
| BY TRPEBLOCK- - 40 WDS.
| SIZE 19
/ 22
KRKRRKXKEXKXKKRKRAR EOF KKXXKKRHKXKEXRKKAKKN YOLUNE NUMBER 23
\ DATE k2
FILES (separated by “EOF’s"} | FILES
| TINE 2
/ 26
TRPERLOCKSIZE 27
28
39 / NOTE: NO EOF.
\
FILE NAME 1
|TYPICAL
GROUP HAME | FILE YOLURE
| ENTRY DIRECTORY
RCCT KAME /
XXNAKXKRKKKRARXNKK EOF XNXXKKHKKKNNKNNKXKK
\
<FILES> | FILES
(separated by “EOF’s) J’

6.00.00
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End of Volune

<FILES>
{separated by “EOF’s)

KEXKNRRARRKKRKKRRAAK EOF KAUNXXXXKKNHUNXKNK
"STORE/RESTORE LABEL-HP/3000."

FLAG: PRECEDING EOF MRRKS FILE EWDED

FLAG: PRECEDING EOF MARKS TAPESET ENDED
VOLUNE NO.

DRTE

TINE

KRRENHKMRKXRRARMARK EOF KKEXKXNKRAKENKNEKN

KXXKRNRREKERKNRKEKE EOF XKKXRMMXXXKNRNNRKN

KXKXKARRARXKKNRANRK EOF KRUMHXXKKKRRKRKNKK

G.00.00
16- 13

Sysdurip/Initial/Store

FILES

TRAILER
40 ubs.




Labaled Tape Subsysten

CHRPTER 17 NMISCELLANED!
Labeled Tape Subsysten

The NPE labeled tape subsystem permits convenient access to tapes labeled to
either ANSI or IBM standards. It cperates as a set of subprocedures to the
file systen. R labeled tape consists of one or more logical files. CEach
logical file consists of three physical Files, i. e¢. tape areas delimited by
tapenarks. The First physical file contains header labels, the second con-
tains the data, and the third contains trailer labels uhich are (except for
ninor differences) copies of the header labeis. The tape mark follouing
trailer labels uill be folloued either by header labels for the next file, or
by another tapemark if there is no next file. Labels are 30 bytes long, and
conventionally are identified by their first four characters (three letters
and a digit) and contain information as follows (CP :* character position;
L:= length):

VOL1: Present only on the first file of & volume, the volume label contains
the volune identifier, ubich 1s usually the number on the tape strap, and 1is
thus not expected to be changed.

; =4 Field Nane L Content |
“;;;- Label identifier “; “yoL
4 Label Nunber ";- R
§/10 | Voluwe ldetitier | 6 | Yol 1D

"0 if IBM, else "
8lanks
80 | Label-Standard Version | 1 | “1° uf HP AHSI else * “

12/79 | Not used

|
|
I
i
:
: 11 | Recessibility
i
1
]

Win: User volune labels. May be present on tapes fron foreign shops,
but are not uritten by NPE, If encountered, they are ignored.

Labeled Tape Subsysten

HDR1: First header label. Required for each file. Specifies:

x £y
P Field Name L Content
1/3 | Label sdentafier 3| “HOR"
4 | Label Murber L

File name, if tape was not
Written by WPE, only the
first eight are significant.

§/21 | File Identifier 1

<

22/27 | volune Set Identifier 6 | Nanes the volume on ubich
the set of files begins

28/31 | Reel Nunber 4 | Counts the reels that
contain this file (1 starts)

32/35 | File sequence nunber 4 | Counts the files in the set
of files (1 starts)

36/41 | Not Used 6 | NPE writes blanks

| 42/47 | Creation Date 6 | Year and day within year
uhen the file uas uritten.

Year and day uithin year

48/53 | Expiration Date 6 | uhen the file may be over-
sritten uithout permission.
"“;- ‘;::;enibility "1“ %230 1f Lockuord, "0" if IBM
l-;;;;s- Block count "é- Nunber of blocks if IBA.
i §1/23 | Systen Code -;5- “HP MPE 3000 *
| -
l 74/80 | Not Used 7 | Blanks

hOR2: Second header label. Although defined by the standard, may be
nissing on foreign tapes. Contains:

.
Field Nane i L : Content !
=== !
I 3] “HoR" |
j----1 |
borge |
| | |-==-1 |
| | | | "F* = Fixed 1
| 5 | Record Format I 11"y = variable {
I 1 I 1 "U" = Undefined |
z = l ; Others treated as Undefined |
---- i
| 6/10 | Block Length | 51 8lock length (in character |
6.00.00 G.00.00
12-1 17- 2
Labeled Tape Subsysten Labeled Tape Subsysten
fornat). User header labels: optional. Standard prescribes UHLn in the first
-——- - four characters, but DPE doesn’t care.
11/15 | Record Lengtn 5 | Record length {adhering to

to MPE rules) in characters.

16/23 | Lockuord

NPE File Lockuord.

23/36 | Not Used 13 | APE urites blanks
37 | Record Type 1} “A" = ASCII
"8 = Binary.
38 | Carriage Control 1] “C* = control

" " = ng control.

33/230 | Mot Used 42 | Blanks

IBN has a slightly different format. It is:

% £ ]
g Field Nane L Content
1/3 | Label identifier 3| "HOR"
4 Label Number 1|2
“F* = Fixed
5 | Record Fornat 1| "¥" = Variable
“U" = Undefined
Others treated as Undefined
6/10 | Block Length S | Block length (in character
fornat).
11/15 | Record Length 5 | Record length (adhering to
to WPE rules) in characters.
16 | Not Used 1 ] Blank.
17 | 187 Position 1| "0* = no volune suitch

“1" = 3 suitch has occurred.

18/38 | Not Used 11 | Blanks.

"8* = Blocked records.

39 | 1BA Block Attribute. 1 | “S* = Spanned records.

"R* = Blocked and Spanned.
" * = No blocked or spanned.

40/80 | Not Used 4

Blanks

@
8
“ 8

EOV1: End of Volume; used as first trailer label. Reguired if the
logical File 1s continued onto another reel, Identical te HOR1, except
contains the nunber of physical blocks of data in the data ared.

| cP Field Hane L Content |
1/3 | Label identifier “5- “EOV"

"";“ Label Number ";. i
5/54 | Sane as HOR1 ‘;)-

Number of data blocks since
55/60 | Block Count 6 | last begunning of file
section label group.

61/280 | Same as HORY 2

EQV2: Defined by the standard, but may be missing on foreign tapes. Follous
E0V1; format sane as HORZ.

EOF1: End of File; used as first trailer label. Required if this is the end
of the logical file, Format same 28 EOVY

1ol 38 LUV,

EOF2: Same as EOV2 except used after EOF1.

User trailer labels: optional. S$tandard prescribes UTLn in the first four
characters, but MPE again doesn’t care.

8
]
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Labeled Tape Subsystem

Ta; el Tabl

The tape label table it the private playground of the tape label subsysten.
It consists of tuo parts: LDEV Control Blocks (L(Bs) ard Volume Control
Blocks (VCBs). The LDEV area is set up at systen 1nitialization and contains
one entry for each nagnetic tape LDEV and serial disc device in the systen.
R8s :s common in MPE, the First entry is & dummy uhich tells uhere the other
things 1n the table are. The volume area contains one entry for each labeled
tape volume requested or active on the systen.

Rithough table entries are stored in an extra data segnent, they are general-
ly manipulated via local copies on the stack. The procedures GETLDEV and
GETFNUN look for LDEV and volume entries as specified; they copy thes to
stack buffers and return the DST address for use in copying them back.
POSTVTENT copies the entries back, and in the case of a neu volume entry, al-
locates space for it in the volume section of the tape label table.

Initial will build the "uninitialized" TLT as follous:

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

! Size of ty table, in words {aluays > 1) ]
|
} Nunber of LDEVS in the table = X {1
H
.flags1 ’
] LDEVH Ty 2
3 {
Total of LDEVS {X) entries of above
[ |
| |
! eV it ! Xe2
1 1
[ |

Expansion area
during SETUP' TAPES

T: 1 if Tape drive O 1f not Tape drive (i.e. serial disc)

Labeled Tape Subsysten

During PROGEN, SETUP'TRPES 1s called to initialize the table. The overall
structure of the 1nitialized TLT 1s:

TLTDST -- 132,826
0 v 2 3 4 5 8 7 & 9 10 11 12 13 14 1§

TLISIR -- 247,439

i Table 1nitialization word (=1 when 1nitialized) (K]
| |
Entry size (ESIZE) = 132,826 1
Table relative pointer to base of LLB entries {LTBASE) (1) 2
Table relative pointer to base of Y(B entries (VIBRSE) (2) 3
Table relative pointer to top of Volume table (VITOP) (3) 4
Size of Tape Label Table, in uords (VINRX) H
1
[
7
10
not used
x
3
2
(1)
LDEV Control Block area -- one entry/nag tape drive
|
!
|
j «-(2)
|
Volune Control Block table -- contains VC entries
and free entries
|
|
|
| <-(3)
I

Rrea available for expansion of V(@ table

Labeled Tape Subsysten

The LCB entries have the following structure:

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

| Type 1 T 1 L]8B|HR 3
Logical device nunber 1
VCB address H
Reel nunber 3
File seguence nunber 4
Creation date s
Expiration date 6
7
File name 10
18
| 17
1 2
2t

(not used)
2
23
24
Volune set identifier 25
26
27
Jolune identifier X
3

13
3

Labeled Tape Subsysten

Type: 00 = no tape mounted
01 = unlabelled
10 = AKSI
11 = I8N
L: 1 if file has lockuord.
T: 1 1f device is 2 tape drive.
B: 1 1f tape is from Burroughs, which hes incorrect block/recsrd size
in the HDRZ label. Code can be patched to correct the size.
HP: 1 if tape is Heulett-Packard ANSI fornat.

VCH address: Pointer to VLB entry describing volune nounted on

tape drive, only if linked. Otheruise, O.
The V(B format 1s:

0 1t 2 3 4 5 6 7 8 910 11 12 13 14 15

AIFID1 Position | W | Seqlyp} LolTypl LIMJR|B]| ©
LDEV ¥ = 1
PIR 2
File nunber (AFT index) 3
File sequence nunber 4
SIRID|CYt Density | V| Reel nunber 5
Expiration date 6
?
File nane 10
. 1%
| 7
|2
‘! 21
ockuord
22
23
o T i B
i Yoiume sel lgentifer i &3

Lo
g
g
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VLB (Cont.}

g 3

Yolune name

«

A: ASCII FOPTION
F: Flush bit - operator did REPLY <p1n>,0.
D: DEVREC Wait (used uith reelsuitching).
Position: Gives head position within logical file.
Q = at load point (LDPNT)
HDR1 l3bel next (HINX)
after HDRZ label (RH2)
after user header labels [RHU)
data next (DNX)
after data (AD)
EQF1/ECVY label next {TINX)
after E0F2/EQV2 label (RT2)
after user trailer labels (RTU)
H: Write access specified.
SeqTyp: File cpen sequencing type.

0 = natch filenare

1
3
4
6
7
3
10
1

1 = NEXT
2 = RDOF
3 = use file sequence runber

LblTyp: As in LCB entry.

L: Linkuairt - mark left by CRERTETLTENT for LINKLABEL.

N: Mount uait - uaiting for operator to mount tape on FOPEN.
R: Reelsuitch wait - uaiting For next reel.

8: Busy bit - this entry 1% 10 use.

LDEV #: Loguical device runber of tape drive uith this volume, cnly 1f
linked. Jtheruise, 0.

S: STORE tape.

R: REELSWITCH has been done. Used by STORE/RESTORE to handle STORE

label ana directory file.

D: Next file is directory. Used by STORE.

C: VOL1 label is to be created [uritten).

Density: volune set density. During a volume set open, contains the
density requested by the user in FOPEN. Once the volume set is
open, contains the actual density of the volune set. Only
valid for tapes on variable density tape drives,

0 = default density for volume set open

1 = 1600 BPI

2 = 6250 8P

V: 1 if volune set is being opened. Reset after conpletion of FOPEN.

Labeled Tape Subsysten

¥olune Recognition

Volune recognition is the responsibility of DEVREC, which reads the first
recerd of a neuly-rsunted tape cn an uncwred drive and passes the record to
AVREC. AVREC nmay see: YOil in the first & oytes, in ASCII, 1n uhich case the
tape 18 ANSI; VOL1 1n the first 4 bytes, in ESCDIT, in which case the tape is
I8M; Anything else, in uhich case the tape 1s considered unlabelled.

If the tape is unlabelled, AVREC reports to DEVREC that no further action is
required. If the tape is labelled, AVREC wants to see the first HORY label,
s0 ases CEYREC 70 read another ~ecord. {Unfortunately, DEVREC cannot be stop-
ped long enough for AVREC to do 1ts oun read.} Uhen the HDR1 record is
found, the volune entries can be searched to see if there is & pending
request for this volume. If so, the waiting process is restarted.

If the systen has been restarted uith tapes mounted, there uill not be inter-
rupts to alert DEVREC. The procedure RECOGNIZE 1s called when needed to see
1f any such tapes exist.

Cpening a File

FOPEN gets into the tape label code in three different places. The first i
to cail CRERTETLTENT, uhich parses the string passed .n the FORMSHSG parane-
ter to identify the labeled tape file required. IFf there is no existing cor-
responding entry in the volune area, this is a volune set spen, and a new
volune entry is created. There nay be an existing entry (if the tape uas
FOPENed and FCLOSEd with disposition 2 or J), 1in which case there is an ag-
sociated LDEV entry for the deive on which the tape uas left nounted by the
prior operation; in this case, the neu information 1s stuffed into the exist-
ing volume entry. R bit (LINKUAIT) 15 left set to nark the entry for
LINKLABEL.

The second entry is through LINKLABEL, which is called from ALLOCATE. At
this tive, 1%t 15 necessary to identify the L0EV to be used for the tape, If
no LDEY :s associated, the LDEV entries are searched to see if the operator
has already nounted the required tape; if so, the volume and LDEV entries are
cross-tied and LINKLRBEL is done. If the search turns up nothing suitable,
the operator is requested to nount the appropriate tape, and the procedure
waits for either a REPLY or for AVREC toc discover the appearance of a
suitabie tape and restart the process. If the gperator enters a reply, 1t 1s
validated.

The third entry is through POSITICN, which is responsible for positioning the
tape to the requested file. Rt *he file, the WDR! and HOR2 label are ex-
anined as required to deternine the file characteristics.

Raading and Uriting Files

A1l procedures <hich nove tape g0 through the catchall procedure CHECKUL,
which takes care of necessary labeled tape doings. The code insures that the
gequence: header labels (including user labels), data, trailer labels

G.00.00
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{including user labels) is maintained. There is 2 separate CASE leg for each
such procedurse,

If an EOT reflective mark or an EOF in data is found, REELSWITCH is called
(principally fron the file systes procedure IOMOVE) to call for the next
reel, 1f any. If another reel is needed, the tape drive is set Unouned so
that AYREC will be cilled to recognize the new tape when 1t is ncunted,
REELSHITCR returns to 1ts caller when it is satisfied that an appropriate
tape 1s nounted.

FCLOSE calls CHECKUL to handle uriting EOF1 and EOF2 if needed and resolving
the tape position. If the disposition is 3, the tape is left positiocned at
the next file. If the disposition is 2, the tape is supposed to be left at
the beginning of the current file, but the code does not presently provide
for reelsuitching if the present file began on a prior reel.

At present, ensuing volumes of 3 multi-volume set nust be nounted on the sane
drive as the first, nostly because neither the file system nmor STORE-RESTORE
uas capable of dealing uith LDEV changes in the niddle of a file. REELSWITCH
reports the LDEV being used, houever, so that the capability of using & dif-
ferent LDEV can be added in the future.

Store-Restore

Complications ensue on labeled STORE-RESTORE ¢2pas bacause there nesds to be
a file directory at or near the beginning of each tape of a multi-volume set;
RESTORE uses this directory to determine uhether the specified File(s) can
axist on this tape. Jecause the reel suitching process would otheruise be
1nvisible to STORE-RESTORE, special bits (VCB'RSWOONE and VCB’MRITDIR) are
wept to enable special intrinsice callable by STORE-RESTORE to report whether
a directory needs to be uritten or 1s sbout to be encountered,

The special procedure NEXTTAPEFILE is used by STORE-RESTORE in lieu of doing
a FCLOSE(,3) followed by an FOPEN ts get to the next file. This permits
cleaner handling of both REPLY O and Foruard Space {logical) File over a
Reelsuitch, as well as saving the time needed to tear doun and reconstruct
all the control blocks.

Nliscellaneous

PYOLID is used by the SHOWDEV command processor {in SPOOLCOMS) to obtain the
nane of the volume on the specified drive without having to knou the struc-
ture of the tape label table. For the same reason, TGETINFO 13 used by the
FFILEINFO intrinsic (in FILEIQ) to get labeled tape information.

Systen failure 86 in MPE is defined as a najor problen in LRBSEG. Cenerally
speaking 1t 1s 3 problem with the TLT setup, far exanple if LABSEG cannot
find an LDEV in the table.

Breakpoint Table

Breakpoint Table

0ST = 30(10) = x36
The break point table is divided into 2 sectisns:
1) PCB BREAKPQINT EXTENSION TABLE (PCB’BKPT’ENT)
This table contains the heads of the treakpoint

cnatns

2) BREAKPQINT ENTRY TABLE (BKPT'ENTRY’TR8)
This table contains the actual entries

General Layout

!
|  PCB’BKPT'EXT
I
PCB(18) |
-o-- |
[ > |
| R
|1
|1
|
|
[ |
: IR R A e
| | BKPT’ENTRY'TRB
{ |
SYS GLOBAL -
14:15 -
|
|
|
L = Taple locked
S = Systen break
points exist




Breakpoint Table

Breakpoint Table

1 = FREE

0 = USED
ENTRY(0).{1:1) = P:  PRIVILEGED MODE BRERKPOINT

1= PRIV.

0 = NON-PRIV
ENTRY(0).(2:1) = L:  PROCESS-LOCAL BREAKPOINT

1 = PROCESS-LOCAL

0 = SYSTEN
ENTRY(0).(3:1) = V:  VALIDATION BIT

1 = INSTRUCTION IN ENTRY(3)

0 = INSTRUCTION NOT IN TAB.
ENTRY(0).(4:1) = D:  DOUBLE TRRP

1= gngm:mm OSCILLATES BETMEEN

4

O = NOT DOUBLE TRRP
ENTRY(0).(5:1) = F: FAKE "DUMY’ TRAP

1 = BREAKPOINT AT P+1

O = BREAKPOINT RT P (ORIG. LOC)
ENTRY(0).(6:1) = T: THO WORD INSTRUCTION

1 = TWO UORD INSTRUCTION

0 = NOT TWO HORD INSTRUCTION
ENTRY(0).(7:1) = U: USER LABEL PRESENT

1 = TRAP T0 USER SUPPLIED LRBEL

0 = TRAP TO DEBUG
ENTRY(0).(8:1) = Ph: PERNANENT BREAKPOINT

1 = PERM

0 = TENPORARY
ENTRY{0).(9:1) = C: CONOITION/COUNT

1 = CONDITION/COUNT SPECIFIED

0 = NO COND/COUNT
ENTRY{0).(10:1) = UP:  UPDRTING

1 = ENTRY IN PROCESS OF BEING

UPDRTED/RENOVED

0 = NOT BEING UPDATED/REMOVED
ENTRY(1).(0:1) = & USER PLABEL MODE -
ENTRY(6) = LINK: LINK

0 = END OF CHRIN

>0= INDEX NEWT ENTRY

PCB Breakpoint Extensjon Table Active Entey
i # ENTRIES 1 ENTRY SIZE = 1 0]1:2:3]4:5:617:8:9{0:1:213:4:5
FREE ENTRY = 0O 10fP:L:v]D:F:TIU U: SIZE {
O bl fam [P 1
RCTIVE ENTRY = Index 1st Entry
in breakpoint 1 UNUSED |
chain
2 | BLOCKLRBEL |
3 i
| |
| i 4 | PLOC I
s | INSTRUCTION t
Breakpoint ntry Table 6 | LINK |
l USERLABEL 1.
ENTRY (0) FREE ENTRY
-=- | [
O ¥ LORDS BREAKPOINT TRB | I1: SIZE | [ .
CONDITION/COUNT variable
14 HERD FREE LIST { | FORWJARD LINK i .
i |
2| # UORD USED | | BACKUARD LINK | .
| | | COND DESCRIPTCR [
3 | AKX 4 UORD USED I | |
| [ |
| |
| |
The breakpoint entry table consists of variable length entries
The nininun entry size is 7.
G.00.00 5.00.00
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Breakpoint Table Breakpoint Table
Breakpoint Entry Table (Cont. Sreakpoint Entry Table (Cont.
ENTRY(0).(0:1) = FR: FREE ENTRY COUNT COMDITION

1) | ORIGINAL CKT. | 2) | OPERANDY |

| % OF HITS | | OPERAND2 |

RELOP -> (8:8) RELOP MUMBER:
3 =

=T 9 = \TE
4 =47 10 = GTE
= €Q 11 = NEQ

0PT1  -> (0:2) OPERAND1'S TYPE
OPTZ -> (2:2) OPERRND2'S TYPE
CGPERAND TYPES:
0 -> CONSTANT (SINGLE WORD)
1 -> ADORESS (DOUBLE WORD)
3 -> INDIRECT ADORESS (TRIPLE WORD)

JPERAND FORNS:
CONSTRNT =3 ~ecemccame-ac

AQDRESS -> =-me--comceee

{IND. OFFSET{  (TYPE 3 ONLY)

REG -» (0:6) CORRESPONDING INDEX INTQ 'REGY’:
3 =R 10 = DL
4 =S¢ f1=0¢
7 =0DR 12=8
8§ =0K 17 = ER
9 =Dl

= 08
BRSE -> (6:10) SEG W/BANK #

.o

@R




Breakpoint Table

Tirer Reguest List (TRL)

The systen clock interrupts every 100 ns, with the (R being automatically
cleared. fAn exception is the Shared Clock Interface neasurement service
which allous rates as fast as 5 ns. The interrupt handler is the procedure
TICK. On entry, DB is pointing to the base of timer request list. Besides
tineout requests, the clock also controls time slicing.

/0 NUMBER OF ENTRIES
1 ENTRY SIZE (4)
ENTO
2 FREE LIST PTR

\ 3] # of days since last start . HP-IB Systens only

/4 QUANTUNM/100 ns QTINE
5
TIME OF DAY* DTINEX
ENT1| &
A7 YERR | JULIAN DAY

/ 8| PTR TO MOST ACTIVE REQUEST HERD

] TRACE WORD
ENT2
10 o
dunny tine
A1 0 | -
f12|A]  CODE | [INDEX OF WEXT }
13 REQ
ENT3 assignable
TIME TO SERVICE AFTER entries

\ | REQUEST IN FRONT (UNIT= 100ns)

A: 0 if inactive request = smeeemeoes
1 if active request

6.00.00
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Tiner Request List

IRL (Cont.}
CODE & REQ indicate the type of request.
CoDE: REQ: TYPE
[ DITP Hangup
1 DITP Carrier failure
2 DITP 202 turnaround
3 DITP Read
4 pITP Logon
5 PCBE index Delay
to process
6 DITP LP not ready
7 DITP 2640
110 Port nask fisg port tineout
i DITP Block node read
tineout (30 secs)
212 PCBB index Hatchdog timer for
to process process

The list of pending requests is kept ordered by time with later
entries at the tail.

%20-737 DITP SI0 device tineout:
DIT8. (code_1 on
expiration, cleared
on Tinereq.

%5/%6 *DTINE For Series 30/33, DTINE is
# of TICS (0.091457 ns)
since last nidnight.

6.00.00
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Tiner Reguest List
MPE User Loaaing

MPE USER LOGGING enables users and subsystens to log changes to data sets on
disc or gerial files. This "change" file can later be used to recover data
lost due to a systen or progran failure. The log file can itself be used for
auditing purposes.

General Design Overvieu

Harduare Environnent

No special harduare is required to operate the system. However, if logging to
a tape file is desired, the harduare configuration nust include a tape drive.
If there is no tape drive, then nay log to a serial disc class device.

Softuare Environnent

MPE User Logging is an integral part of MPE. Mo other special software is
required.

Design Narrative

User Logging enables users and subsystens to journalise additions and
nodifications to MPE and subsyster files. The journal can reside on either
disc or serial logfiles.

User Logging consists of a logging process, a menory buffer, a disc resident
logging buffer (for serial logging) and a user defined destination log file
on disc or serial nedia.

The logging process has two functions depending on uhether the destination
file resides on disc or serial nedia. If the destination file is serial, the
logging process perforns all output to the destination file. If the destina-
tion file is on disc, the logging process allocates additional space (ex-
tents) as it is required by the user.

The logging buffer is divided into comnunication and buffer areas. The con-
nunication area is used to pass information among the users and the logging
process. This information includes status of the logging process and logging
file, space renaining in the logging file and error information inportant to
users or the logging process. The buffer portion of the logging data segnent
blocks inputs into the logging file before the data is actually posted. The
buffer is flushed any time a user requests to close a log file or uhen a log-
ging process is terminated. (The buffer is alsoc flushed by the begin/end
transaction or buffer flush requests).

.00
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Error Recovery Description

The error recovery mechanisns provided by User Logging are: pouer fail
recovery and recovery fron systen failure.

Pouer failure recovery applies only to tape log files since HPE provides
adequate recovery for disc files during power fail. When a power failure is
detected, a nessage will be printed on the console asking the operator to
place the tape drive back on-line. (If the operator places the tape on-line
before the nessage valid data may be overuritten). (To reset the tape drive
the operator must hit the load button until the tension returns tc the drive.
Then hit the reset button followed by placing the tape drive back on-line).
At this time the log process uill recover the file by rewinding to the load
point and then foruard spacing to the point where the pomer fail occurred.
Uriting to the log file will continue at that point.

In the event of a systen failure, the warn start load option initiates
recovery of User Logging files. In the case of a serial file, the file is
read and conpared to the disc logging buffer. R1l records found in the disc
buffer that are not on the serial log file are posted and a proper end of
file uritten. If the destination file is a disc file, all records are read
and verified and an end of file posted to the file. In order to continue
logging ‘to a User Logging file that has been recovered in this manner, the
logging process for the file nust be restarted using the console connand

Any records in the buffer area of the logging buffer will be lost.

User logging has been enhanced to work uith labeled serial discs.
Internally the log process handles serial disc (or cartridge tape)
log files the sane as for tape files.




User Logging Table

Design Structures
User Logaing Table

ENTRY SIZE = 838 words
DST %33

Table containing an entry for each activated user logging process. Each
entry is created when the process is started, and deleted when the process
terninates. {Via :L0G connand). The infornation is extracted from the Logging
Identifier Table (LIDTRB).

User Logging Table

NUMENTRIES
The nunber of entries in the logging table.

FREE
R table relative pointer to the first free entry in the logging table. (-1 =
table full).

INUSE
R table relative pointer to the first entry in the logging table that is
being used (-1 = no entries in use).

BUFNUR
The numbar of the buffer associated with this legging process. Used to
create the name of buffer file if serial logfile. ({i.e. ULOGxxxx.PUB.SYS).

ENTRY 0 NAXLOGPROC
# 4 The naxinun number of user logging processes allowed.
0 NUFBER OF ENTRIES | HAX’ USR® PROC
The naxinun nunber of users per logging process.
1 FREE ENTRY HERD PT. 1
LOGTAB’ESIZE
2 INUSE ENTRY HERD PT, 2 The size (in words) of each entry in the table.
3 NEXT BUFFER NUMBER 3
4 MRAX # PROCESSES 4
5 TAR # USERS/PROCESS 5
6
7 ENTRY SIZE 7
¥ . a5
WORD ENTRIES
NUNENTRIES = LOGTAB
FREE = tOGTAB{1)
INUSE = LOGTAB(2)
BUFNUN = LOGTRB(3)
MAXLOGPROC = LOGTRB(4)
MAX’USR’PROC =  LOGTRB(S)
LOGTAB’ESIZE =  LOGTAB(?)
6.00.00 £.00.00
17- 2 17- 22
User Logging Table User Logging Table
Typical Entry 27 CURR AUTO | CURR TYPE] 33
# X
0 0 28 L0G DEV k.
LOGGING - 29 0G Pea ¥ 38
IDENTIFIER - X SHITCH FLRG 36
"~ - ki} NEW RUTD NEW TYPE 7
4 q 32 |7 POORESS OF | 40
BUFFER - ~ LOGGING BUFFER
NRRE N 3 STZE OF [H]
B - " LOGGING BUFFER
8 10 36 FURD ENTRY PT 44
B FILE - kg BARD ENTRY PT 45
"~ NANE -
12 14 TABINDEX = HORD INDEX TO CURRENT ENTRY
_ _ BTABINDEX = BYTE INDEX TO CURRENT ENTRY
Lock DTRBINDEX s DOUBLE INDEX TO CURRENT ENTRY
- HORD N LGNANE = BTABINDEX
. . BNANE = BTABINDEX+8
LFNRAE = BTRBINDEX+16
LFLOCKN = BTRBINDEX+24
16 20 LFGROUP = BTABINDER+32
_ _ LFRCCT = BTABINDEX+40
GROUP
_ _ NUMUSERS = TRBINDEX+24
DST = TABINDEX+25
_ _ STATUS = TRBINDEX+26
LGAUTO = TABINDEX+27. (0:8)
LGTYPE = TRBINDEX+27. (8:8)
0 24 LGOEV = TABINDEX+28
_ _ PIN = TRBINDEX+29
RCCY LGSHITCH = TRBINDEX+30
_ _ LGNEWRUTO z TRBINDEX+31.(0:8)
LGNERTYPE = TRBINDEX+31.(8:8)
~ _ LGADDR = DTABINDEX+16
BSIZE = OTRBINDEX+17
HEXT = TABINDEX+36
24 NUMBER OF USERS X PREV = TREINDEX+37
25 BUFFER DST NG 3
26 106 STRTUS 32
5.00.00 6.00.00
17- 22 17- 24




User Logging Table

LGNANE
The nane of the logging process (logging identifier).

BNANE

The nane of the disc buffer used if the logging process destination file is a
serial file. This is a file that resides in PUB.SYS. The fornat of the name
is ULOGxxxx where xxxx is the buffer nunber padded on the left with zeros.

If the suitch fl.g is true, the follouing will be the fully qualified file
nane of the neu log file.

LFNRHE
The nane of the logging file.

LFLOCKH
The lockuord of the disc logging file.

LFGROUP
The group that the destination logging file resides in if the file is a disc
file.

LFRCCT
The account that the destination logging file resides in if the file is a
disc file.

NUMUSERS .
The nunber of users currently accessing the logging file.

DST
The dst nunber of the logging data segment (LOGBUFF). (-1 = LOGBUFF not
created yet)

STATUS

The status of the logging process.
INITIRLIZING -1
INRCT
RCT
RECOVERING

¢
1
2

LGAUTO
True if the automatic changelog facility was enabled. (Not used - for future
use).

LGTYPE
The type of destination file of the logging process.
DISC
TAPE
SDISC
CTRPE

LGDEY
The logical device nunber of the disc logging file or the disc logging
buffer.

anon

1
2
3

PIN

6.00.00
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User Logging Table

The PCB nunber for the logging process {PIN * PCBSIZE).

LGSHITCH
Fla? indicating a CHANGELOG is pending (if true). (Not used - for future
use).

LGREWAUTO
True if the autonatic changelog facility uas requested for the new log file.
{Not used - for future use).

LGNEUTYPE
If a suitch is pending, this uill be the type of the neu log process. (-1 =
no switch pending). ?Not used - for future use).

LGADDR
Sector nunber of the current extent in the disc logging file or the disc
buffer file. (Disc buffer file has only 1 extent)

BSIZE
The nunber of records in the current extent (for disc logging) or the nunber
available in the disc logging buffer,

NEXT
R table relative pointer to the next entry in the logging table. (-1 = this
is last entry)

PREY
A table relative pointer to the previous entry in the logging table. (-1 =
this is first entry)

6.00.00
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' User Logging Buffer

User Logging Buffer

There will be one of these tables around for the life of any active user log-
ging process. The table consists of three parts:

COMMUNICATIONS RRER - Infornation about status of the process, etc. that is
connon to all users of the process. Also the cells for nessages to/fron the
process.

USER ENTRIES - Infornation for a specific user of the process. One
of these for every user of a process (Setup by OPENLOG, released by
CLOSELOG).

BUFFER ARER - Buffer used to hold logging records from all users
before uriting to the log file.

COMMUNICATIONS RRER

ENTRY 2 FRTIBPT
ENTRY 83 FPT{BPT
ENTRY W4 FBT|BPT

ENTRY BR lrprlfﬁ
|

BUFFER RREA

4K WORDS

6.00.00
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User Logging Buffer

COMMUNICRTIONS ARER

%
0 0
LOGGING
T IDENTIFIER  ~
4 T SHITCH FLRG | 4

s NEW RUTO | NEW TYPE 5
6 AUTO TYPE 6

7 BUFFER DST 7
8 LOG PIN 10
9 NUMBER OF USERS 1

10 MRX NUMBER OF USERS 12

1 TNEWT USER NUMBER | 13
12 SLEEP COUNT 14
13 STATE 15
14 TSG 16
15 106 1SG 17
16 | USER®SG | 2
17 T0G ERROR 21
18 L0G DEVICE 22
19 |~ BUFFER SPACE | 23

20 USED SPACE IN BUFFER| 24

21 “FILE SET NUMBER | 25
22 106 2%
ADDRESS
2 TNPUT £

- RECORD
2% FILE 32
6.00.00
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User Logging Buffer

SIZE

28 FILE £}
- SPACE -

EY TOTAL 6

RECORDS -

2 (T m | 4
- SIZE

3% |7 IAST EATENT | 42

33 EXTENT 43

3% 7]
_ RESOURCE

40 50

48 IN USE HEAD PIR 60
43 FREE HEAD PR 61

G.00.00
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User Logging Buffer

LOGID = BLOGBUFF(0)
SUITCH’ = LOGBUFF(4)
NEWAUTO = LOGBUFF(S).(0:8)
NEUTYPE = LDGBUFF(S).(8:8)
RUTO = LOGBUFF(6).(0:8)
LOGTYPE = LOGBUFF(6).(8:8)
BDST = LOGBUFF(7)
LOGPIN = LOGBUFF(8)
NUNUSER = LOGBUFF{9)
MAKUSER® = LOGBUFF(10)
USERNO = LOGBUFF(11)
SLPCT = LOGBUFF(12)
STATE = LOGBUFF(13)

nsG = LOGBUFF(14)
LOGHSG = LOGBUFF(15)
USERNSG = LOGBUFF(16)
LOGERR = LOGBUFF(17)
LOGDEY = LOGBUFF(18)
BSPRCE = LOGBUFF(19)
BUFUSED = LOGBUFF(20)
VSETNO = LOGBUFF(21)
LOGADDR = DLOGBUFF(11)
INBUFREC = DLOGBUFF(12)
FSIZE = DLOGBUFF(13)
FSPACE’ = DLOGBUFF(14)
TRECS = DLOGBUFF(15)
MAKFSPACE =  DLOGBUFF(16)
LASTEXT’ = LDGBUFF(34)
EXTENT = LOGBUFF(35)
RESOURCE = DLOGBUFF(18)
UHERD = LOGBUFF(48)
FHERD = LOGBUFF(49)

5.00.00
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061D
The nane of the logging process.

SHITCH
True if log file suitch is pending. (Not used - for future use).

NEWRUTO
True if the automatic changelog option has been specified for the new log
file. (Not used - for future use).

NEUTYPE
If a suitch was requested, this will be the type of the new logging file.
{-1 = no suitch pending) (Not used - for future use).

AUTO
True if the autonatic changelog option uas specified for the current log
file, {(Not used - for future use).

LOGTYPE
The type of destination file for the logging process.
0ISC

TRPE
SDISC
CTRPE

wououow

1
2
3

BOST
The data segrent nunber of this table.

LOGPIN
This is the PCB nunber for the logging process (PIN*PCBSIZE).

HUMUSER
The nunber of users currently accessing the logging file.

MAXUSER’
The nakinun nunber of users alloued to access the logging file.

USERND

The next sequential nunber to be assigned users accessing the system. It
uill get increnented for every unique OPENLOG - used as the log # in the log-
ging record fornat.

SLPCT
The nunber of users currently waiting for activation by the logging process.

STRTE

The state of the user logging process.
INRCTIVE =0
RCTIVE =1

LN
An internal nessage word used to indicate an error or operator request.
6 - Continue processing, all is fine.
2 - Suspend - error reading buffer file or writing to serial file
3 - Stop - set when issue :LOG logid,STOP or when an EOF condition is
found on the disc log file.

00.00
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LOGNSG
A nessages fron the logging process,
6 - Continue processing, all is fine.
15 -~ EOF - if there are no more extents available to be
allocated.
12 - Disc space - could not allocate the new extent because
no space left in the group.
9 - Urite error - error occurred while uriting to log file

USERNSG
A messages fron the user process.
6 - Continue processing, all is fine.
12 - Disc space - user process needs another extent allocated
for disc logging.

LOGERR
Last error found. Rfter changelog:
+N - File Systen error nurber encountered
0 - No error
-1 - New disc log file was not enmpty
=2 - Neu disc log file did not have file cade LOG
-3 - New disc file is too small
(Not used ~ for future use).

LOGDEY
The logical device nunber of the current extent of the disc log file or the
disc buffer file (buffer file has only 1 extent).

BSPACE

The amount of space, in records, that are currently available to the users,
On the last block of the last extent, one record will be saved by the logging
process so that the proper close information can be posted to the file -
either the trailer record (if the log logging process is stopped) or the
change’to’new record because of an EOF condition (and the RUTO option had
been specified).

BUFUSED

The nunber of records currently in the buffer. On all extents, except the
last extent BUFSPACE+BUFUSED = 32 (number of records in a complete block).
Houever, on the last block of the last extent this uill NOT be true since one
record is aluays held in reserve by ihe logging process.

VSETHO
This shous the order in the log file "set” of the currently opened log file.
(Not used - for future use).

LOGADOR
The disc address of the current extent of the disc log file. If it's a
serial file, this is the disc address of the disc buffer for the file,

INBUFRET
The record number of the next block to be written to the Iogging destination
file or the disc loggirg buffer for serial files. (Used as an offset into
the current extent for the writes - since each record is one sector in
length).

5.00.00
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User Logging Buffer

FSIZE

The current extent size of the logging destination file or disc logging buff-
er file for serial destination files. (on the last extent this will be the
last extent size minus 1).

FSPACE’

The space in records that remains in the current extent of the disc logging
destination file or disc buffer for tape destination files. (On the last ex-
tent of the disc log file, this is the anount of space ninus 1).

TRECS
The total nunber of records uritten to the logging destination file (includ-
ing those records currently in the buffer).

NAXFSPACE
The total file size, in records, minus 1. {Need that last record to post
close infornation).

LASTEXT”
The extent nunber of the final extent in the disc logging file or disc buffer
file.

EXTENT
The current extent number of the disc logging file or disc logging buffer.

RESOURCE
Used for resource management (i.e. locking the LOGBUFF). Format is:
RESOURCE + O = Ouner PCB nunber
RESOURCE + 1 = Head of impeded queue PCB number
RESOURCE + 2 = Tail of inpeded queue PCB nunber
RESOURCE + 3 = Queue length

UHERD
R table relative pointer to the first entry into the logging data segment.
(-1 = no entries currently in use)

FHERD
R table relative pointer to the first free entry in the logging data segnent.
(-1 = no free entries)

6.00.00
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User Logging Buffer

TYPICRL LOGBUFF ENTRY

* x
0 0
B USER -

B NAE -

4 i} 4
B GROUP -

B NRNE -

8 10
_ RCCOUNT _

_ NARE _

12 |T USERPBE | 14
13 T OPEALGG COUNT | 15
14 |7 WAIT STATE | 16
18 ERROR CODE 17
16 T0G NUMBER 2
17 |7 SUBSYSTEm CODE | 21
18 TOTAL | 22
B RECORDS -

23 |” fRWD ENTRY PIR | 27
24 | BRWRD ENTRY PIR k]
6.00.00
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BINDEX = BYTE INDEK TO CURRENT ENTRY
INDEX = UDRD INDEX TO CURRENT ENTRY
DINDEX = DOUBLE INDEX TO CURRENT ENTRY
USER = BINDEX )

GROUP = BINDEX+3

AccT = BINDEX+16

UPIN = INDER#12

OPENCNT = INDEX+13

USTATE = INDEX+14

ERROR = INDEA#1S

LGNUN = INDEX+16

SCODE = INDEX#17

RECS = DINDEX+9

NENTRY = INDEX+23

PENTRY = INDEX+24

USER
The nane of the user uwho opened the logging file through this entry.

GROUP
The group of the user uho opened the logging file.

RCCT
The account of the user who opened the logging file.

UPIN
The PCB nunber of the user process (PIN * PCBSIZE).

GPENCHT
Counter of hou nany tines this user called OPENLOG. (Incremented for every
OPENLOG, decremented for every CLOSELOG). (Mot used - for future use).

WSTRTE
The wait status of the users process.
INRCTIVE = ¢
ACTIVE =1

ERROR

Used to hold error information for this user.
-1 = Ko roon in disc {or disc buffer) and NOWRIT.
0 = 0.K.

LGNUN

The logging number assigned to the user. (Fron USERND in global area to be

used as log # in the log record).

SCODE
The subsysten code for the caller. This applies only to privileged callers.

RECS
The nunber of records uritten by this user.

G.00.00
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NENTRY
R table relative pointer to the next entry in the logging data segment. (-1 =
this is the last entry)

PERTRY
A table relative pointer to the previous entry in the logging data segrent.
(-1 = this is the first entry)

6.00.00
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Logging Identifier Table

User Logging Identifier Table
ENTRY SIZE = #33 words

Logging Identifier Table

Typical Entry

DST 241 L] ) 4
0 0
B LOGGING
Table containing an entry for each potential logging process. Entries are -
added via ;GETLOG and released via :RELLOG. IDENTIFIER
Entry #0
# z 4 4
[ 0 - -
_ PASSHORD _
1 A% NUMBE It 1
2 2 - -
3 3 8 10
4 ENTRY SIZE 4 B FILE -
. B NRHE -
» . % - -
12 14
ENTRIES - FILE -
MENTRIES = LIDTAB(1) T LOCK HORD -
ENTRYSIZE = LIDTRB(4) _ N
MENTRIES
The naxinun nunber of entries in the table. (i.e. naxinunm nunber of user log- 16 20
ging processes. 1 entry for every process - activated or not). - FILE -
L
ENTRYSIZE - -
The size of each entry in the table. GROUP
20 4
- FILE -
- ACCOUNT -
24 k)
6.00.00 6.00.00
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Logging Identifier Table Logging Identifier Table
Typical Entry {Cont.) The group that the file resides in.
FRCCT
The account that the destination file resides in.
USER’S
- UNRNE
NANE The nane of the user who created the logging identifier.
B - URCCT
The account of the user who created the logging identifier.
28 34
TYP
USER'S The status of the entry. -1 = null entry
¢ = disc logging File
RCCOUNT 1 = tape logging File
- - 2 = serial disc logging file
3 = cartridge tape logging file
32 106G TYPE 40
BYTE ENTRIES
o = BLIDTAB
PU = BLIDTRB(8)
FNRME" = BLIDTRB(16)
W = BLIDTRB(24)
FGROUP = BLIDTRB(32)
FRCCT = BLIDTAB(40)
UNAME = BLIDTRB(48)
URCCY = BLIDTRB{S6)
WORD ENTRIES
e = LIDTAB(32)

LID
The logging identifier name. This is a naxinun of eight characters long.

PH

The pass uord for the logging identifier, This is a maxinun of eight charac-
ters long.

The folleuing is the fully qualified file nane of the current log file.
FNARE’

The nane of the destination file.

The lock uord on the destination 7ile if the flle is on cisc.

FGROUP

§.00.00
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Loggqing Record Format

User Logging Record Fornats

User Logging Record Fornats

TRAILER RECORD (STOP)

RECORD SIZE = 128 words 0 2 3 4 6 7 1 127
USER AREA = 119 words
| ] I T I |
I rec#%cksunlcode !tine:dazeg legid } I
—
LOG RECORD AT OPENLOG
NULL RECORD
4 2 3 4 6 7 1M1 12 24 25 127
| | 0 2 3 4 6 7 127
| reck|cksun|code |time|date| logid|log#| creator|pch | | | | | I | 1 i
i S | _ | 1 | rec|cksun|code |tine|date| |
| I | l__1__1 |
USER OR SUBSYSTEM/CONTINURTION LOG RECORD (fron WRITELOG)
BEGIN TRANSACTION MARKER
0 2 3 4 6 7 8 9 127
0 2 3 4 6 7 8 39 127
T T 11 |
| rect#{cksun|code |tine|date|log#|len| user area | |
[ R D RN T | | | reck|cksun|code Itineldateuagﬁ{lenl user area :
LOG RECORD AT CLOSELOG
END TRANSACTION MARKER
0 2 3 4 6 7 1M 12 P2 B 127
4 2 3 4 6 7 8 9 127
| T 1 T 71 |
| rec#{cksunicode |tine|date| logid|log#| creator|pcb | | | |
| | | Il __ . | | rec#|cksun|code |tine|dateilogﬁ|lenl user area l
CRASH MARKER
0 2 3 4 6 7 127 CODE DEFINITION
| ! I T | CODE. (8:8) =
| reck#icksunicode |tine|date| | 1 Open log record
| | 1 1| I 2 User/subsysten record (uritelog)
3 Close log record
4  Header record
5 Trailer record
HEADER RECORD (START/RESTART) 6 Restart record
7 Continuation of a user or subsysten record
0 2 3 4 6 7 1 127 9 Crash narker
10 End transaction record
| I 1 [ | [ | | 11 Begin transaction record
I recﬁ{cksunlcode :tineidatei logid { I SPACE  NULL record
6.00.00 6.00.00
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User Logging Record Formats Measurenent Infornation Table
DRTA FIELDS OF LOG RECORDS MERSINFOTAB DST = 59 (% 73)
RECH = DOUBLE INTEGER
cKsun = INTEGER
COPE = IRTEGER ¢ | LDEV # OF MERSIO | HERSLDEV
TINE = DOUBLE (from intrinsic CLOCK)
DATE = INTEGER (from intrinsic CALENDAR) 1 | NEASIO PLRBEL | NERSPLAB
LOGID = RSCII
LOG# = INTEGER 2 | MEASIOD DST # | MEASDSTN
LER = INTEGER
USERAREA = RSCII Reserved 3 | |
CREATOR = ASCII for NEASIO
PCB = INTEGER control 4|
51 |
NOTE: 61 |
1. The checksun algorithm uses the exclusive or (XOR) function against a base 71 |
of negative one. ———--
10| |
2. Null record is used for filler. | '
1
3. The code word of the logaing record can contain a subsysten code defined
by the user in the first half of the word (0:8). User logging allows 12|
privileged users to pass this code in the index parameter of the Openlog Reserved
intrinsic. for 131 1
perfornance
4. The "len" field will contain the entire length of the data in the transac- tuning 14 |
tion (i.e. the length passed to WRITELOG, BEGINLOG, ENDLOG). If a continua- parareters
tion record is part of the tramsaction, it will also contain the entire 15 | |
length of the data. For exarple, a length of 140 uas passed to the intrinsic.
The “len" field of the first record uill be 140, the "len" field of its con- 16 | |
tinuation record will also be 140 - even though the actual anount of data
found in the first record will be 113 and the data found in the continuation 17 | |

record ill be 21.

(Positive length = # words, negative length = # bytes)

20 { GLOBRL STRTISTICS XDS NUMBER

| MEASSTATX-
| DSHUM

21 ; PROCESS STATISTICS XDS BAKK

| MERSPROC-
| XDSBANK

22 : PROCESS STATISTICS XDS BASE

| MERSPROC-
| XDSBRSE

23 | PROCESS STATISTICS XDS NUMBER
|

| MERSPROC-
| KDSKUN

24 | CLASS 14 STATISTICS XDS BANK

25 | CLASS 14 STATISTICS XDS BASE

6.00.00
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Measurenent Information Table Neasurerient Information Table

26 | CLASS 14 STRTISTICS XDS Wun. |

27 | CLASS 13 STRTISTICS XDS BANK { reserved . | I
for

3 | CLASS 13 STATISTICS XDS BASE | neasurenent . | |
interface

31| CLASS 13 STRTISTICS XDS NUM. | - |

32|  CLASS 12 STATISTICS XDS BANK | 50 |CLASS O ENRBLED |CLASS 1 ENRBLED |
|CouNT |COUNT

33| CLASS 12 STATISTICS XDS BRSE |

34 | CLASS 12 STATISTICS XDS HUM. |

35 | CLASS 11 STATISTICS XDS BANK |

51 | CLASS 2 EN.CNT. | CLASS 3 EN.CNT. |
52 | CLASS 4 EN.CNT. | CLASS 5 EN.CNT. |
53 | CLASS 6 EN.CNT. | CLASS 7 EN.CNT. |
54 | CLASS 8 EN.CNT. | CLASS 9 EN.CNT. |
55 | CLASS 10 EN.CNT.| CLRSS 11 EN.CNT. |
56 | CLASS 12 EN.CNT.| CLRSS 13 EN.CHT. |

36 |  CLASS 11 STATISTICS XDS BASE |

37 |  CLASS 11 STRTISTICS ¥DS NUM. |
4 |  CLASS 10 STRTISTICS XDS BANK |
41 |  CLASS 10 STATISTICS XDS BASE |

| 57 | CLASS 14 EN.CNT.{ CLASS 15 EN.CNT. |
42 |  CLASS 10 STATISTICS XDS NUM. | —

| 60| [
43 | CLASS 09 STATISTICS XDS BANK | | | |
61
44 | CLASS 09 STATISTICS XDS BASE | reiened I I
or 62
45 |  CLASS 09 STATISTICS XDS NUNM. | shared
clock 63 | |
interface
user | 64 | |
: 85 | |
E 66 | |
I 671 |
4.00.00 6.00.00
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Nheasurenent Infornation Table

| 1n] FLAG 1Al
sharéd 7 ¥DSI |
clock 72 | XDS2 |
interface 73 | DCOUNT |
cells 74 | DLINIT |
75 | TCOUNT |
7% | TLINIT |
71 DLRBEL |
"“;00 | MONITOR BUFFER INDEX | SHONIDX
101 | NERS BUFFER | MEASBUFD
102 | MEAS BUFFER INDEX | MERSIDX
reserved 103 |  MERS ENABLED FLAGS | MERSNSKO
e::rr;t 104 | MEAS ENRBLED FLAGS | NERASHSK1
logging
105 |  MERS BUFFER BANK | MERSBUFBANK
106 | |
I i
A |
116 | |
17} |

M: Interrupt has nissed due to last interrupt handling.

A: Current interrupt handling active.

5.00.00
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Message Files

CHAPTER 18 MESSAGE FILES

fessage File Data Structures

This chapter contains the data structures necessary to support message files.
The first section details the message file’s version of the familiar file
systen data structure; ie, the file label, file control block, access control
block, etc..

The second section shous the tables used by the basic IPC mechanism which is
a set of internal, NPE procedures designed to support the “boundary condi-
tions" of IPC files. For exanple, signaling a no wait reader that its record
has arrived. See the section’s introduction for a detailed description.

File Structure

File Label/FCB Extent Map

End of file block  Start of file block
Disc addr of extent 0 . .
Disc addr of extent 1 v

addr of extent 2

o
P
@
a
©
o
a
o
o
2
®
%
=
o
3
=3
)
N
b .

The EOF and SOF are examples only, meant to shou:

1) The start of file noves into the extent map as records are read
2) The file can wrap around and, hence, cause the SOF to be greater than the
EOF.

then a file becones empty the SOF and EOF are reset to the first block of ex-
tent 2ero.

Each extent is corposed of a nunber of blocks. Extents all have the same
nunber of blocks. Extent zero alsc contains space for the file label and
user labels in the exact sane fornat as standard files. Starting with block
2ero, sufficient blocks are allocated to the file label/user labels to satis-
fy their space requirenents.

Extents outside of the SOF/EOF range nay not exist. They are deleted at
close tine when there are no more writers accessing the file.

Message Files

Block Structure

First data record

Exact sare fornat as standard
variable length blocks.

Record deliniter (-1)

Enpty space (next record
would not fit)

Separating the data portion of the records from their header enables the
standard file systen access procedures to read the records with no knouledge
that they are nsg file records.

Record Format

{ Nurber of bytes in record |

|
| Last data word of record |
| -

Length word’s value does not include itself.

6.00.00 5.00.00
13- 1 18- 2
! Hessage Files Message Files
Header_Fornat 9 | Block size (uords) 1" x
10 12
| clel | Header Type| © 11 | Carriage control code (uriters) 13 *
| Uriter’s ID | -1 12 | No wait I/0 target 14 *
___________________________ I
13 | No wait I/0 count 15
C (0:1) - Set on if this uas the last record uritten before -
the systen crashed. This bit is set on by the 14 | Error code 16 *

first open on the file after the crash.

LC (1:1)- Valid only for close headers. Set to one if this is
the last uriter to close the file.

Type(8:8)- 0 data
1 open
2 close

Nessage Access Control Block

Notes:
1. Words/fields that do not pertain to nessage files are left
blank.

2. This diagram shous the "conbined" RCB as it appears to
the #essage access procedures {the procedures in IPC).
Thus it is a conbination of the LACB and the PACB.

-5 | DST nunber of the PACB -5
—4 | PRCS control block vector table address -4
~3 | DST nunber of the LACB -3
-2 -2
-1
[} | Size of the ACB including buffers (uords) 0
1 | File Nunber 1 0%
2 | File nane 2
\ ok
6 | Foptions 6 *
7 | Roptions 7 *
8 | Record size (bytes) 10 %
|
6.00.00
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15 | Transnission log (units sane as last readfurite) | 17 *

16 | Total nunber of unread records {includes opens 20

17 | and closes) 2

18 | Block nunber of the file’s tail (relative to the | 22

19 | start of file block) 23

20 | Logical record transfer count 24

21 25
22 | Physical block transfer count 26
sy T 27
24 | DST REL ADDR of Read Header kY
25 | DST REL RDDR of Hrite header 3
26 | FC8 DST 32
27 | FCB vector table offset 33
28 | Share count ( nunber of LACBs ) #
29 | Access class, status, etc. 35
30 | Logical device nunber 36
3 {drt buf indx| | # buf - 1| 37
32 | OST relative address of next read record 40
33 | Size of the buffer (uwords) 41
34 | Spare 42
35 | FRAVT index 43
36 E>Nunber of read LRCBs 44
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Nessage Files

37 | Type and disposition 45
66 | OlEx|NdIVriBtiTls IC { Carriage control 102%
38 { Access nask | Records per block L1
67 | Reply Port (basic IPC port) 103*
39 (O] rd buf | W ut buf er fqu In lc & 1s If | 47
68 | Writer ID 104*
40 | Misc. neg file flags 50
- 69 | Control block index for nowait uriter record buf | 105*%
41 | Nurber of free word in the current free record S1
70 | OST relative addr of nowait writer record buffer | 106*
42 | Nunber of free records 52
----------------------- ” 107*
43 53
72 | No uait I/0 resultant error code 10%
44 | Nunber of nondata records in the file 54
———— eeees 73 | No uait I/0 resultant transnission log m
45 55
74 | urite wait queue (basic IPC port) 112
46 | Spare 56
75 | Read wait queue (basic IPC port) 113
47 | #open records | # read requests 57
76 | Length of record in bytes 14
438 | last read error | last write error 80
77 | Head record’s record type (sane values as header)| 115
49 | DST relative address of the next urite record 61
50 | Spare 62 78 | Head record’s writer ID 116
51 | Spare 63 79 | Misc. flags | Record type 17
52 | DST rel address of the PACB 64 80 | Size of record + count + header words 120
53 | DST rel address of the LACB 65 81 | Conpletor ID | Waiter ID 121
54 | DST relative address of the stack RCB 66 82 | Local flags 122
§5 | Stack DST relative address of DB 67 83 | Target DST nunber 123
56 | Target area’s DST nunber 0 84 | DST relative address of target area 124
57 | Reserved for calling paraneters " 85 | Length of target area 125
58 7 86 | Waiter's reply port, 0 if using RCB compltn area | 126
59 3 87 | Waiting process’s PIN 127
88 | Waiting process’s pin 1%
60 | Reserved for the stack narker fron file systen 74
------------------------- 89 | Haiter’s soft interrupt plabel 13
61 | intrinsics 75
! 90 | Resultant error code 132
91 | Resultant transnission log 133
64 | User’s soft interrupt plabel 100%
92 | DST rel address of first buffer 134
65 | Humber of seconds to wait on boundary condition | 101%*
6.00.00 6.00.00
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| DST rel address of buffer two } Hord Field Description
oy N OO
40 File’s global flags.
(i:4) - nunber of read buffers
(5:9) - nunber of write buffers
(9:1) er 1 - extended read
* Value is private to a particular accessor. (10:1) qu 1 - one or more uriters has been gueued on the

Word

Field Description

Accessar’s local flags.
01~

(0:1) have not yet issued an FREAD/FURITE against
the file.

(1:1 ex 1 - extended wait node.

(2:1 nd 1 - do not destroy the next record read.

(3:1 vr 1 - uriter has not yet uritten his first record

{ie., he is a virgin).

cls - Mot currently used (reserved for group
standard).

1:1)
2:1)
1)
(4:1) bt 0 - transmission log should be expressed in words.
1 N H W om 1
5:1)
6:1)
8:8)

bytes.
IPC

C - Mo wait completion message is in LACB area.
car ctl- carriage control character to be used for

the writer’s record (a value of one indicates no

carriage control character).

Hait queue.
(11:1) n 1 - uait nsg is located in the ACB

(12:1) ¢ 1 - conpletion nsg is located in the ACB
(13:1) d 1 - the current urite buffer has dirty bit set
(14:1) s 1 - the start of file is block zero

(18:1) f 0 - the RACB buffers have not been filled
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MNSTAT Definitions

Octal Event Type Paraneter t Paraneter 2
Value

72/0 Read init # free rec

72/1  Read compl (0:8) error, (3:8) ID Nunber of records

72/2  drite init (0:8) # rec, (8:8) Ib  Number of free records
72/3  Hrite conpl (0:8) error, (8:8) ID Nunber of free records
72/4 Control {0:8) error, (8:8) ID (0:4) func, (4:12) parm

72/5 EOF (0:8) error, (8:8) ID Nuriber of records
72/6 Open (0:8) error, (8:8) ID Nuriber of records
72/7  Clese (8:3) #free, (8:8) ID Nunber of records

72/10 Initiation ©

73/0  Put record (0:8) error, (8:8) ID (0:3) rec type,

(3:13) nunber of records
73/1  Delete rec (0:8) error, (8:8) ID (0:3) rec type

(3:13) nunber of records
73/2 Delete blk Start of file block #  End of file block #

(0:8) fix, (8:3) update

Notes:

1. The aafbb notation in the “octal value" colunn denotes type/subtype. Type
is the actual MHSTRT event nunber. Subtype is {0}4) of paraneter O.

2. Several items can possibly exceed their fields, in that case the bits
beyond the field are lost. These itens are nunber of records, nunber of free
records, start of file, and end of file.

Hessage Files

3. Paraneter word zero has a comnon fornat for all the MHSTAT events.

Field Description
(0:4) Event’s subtype.
(4:2) File's state

0 - enpty

1 - partially full
2 - only a fraction of a free record is left
3 - completely full

(6:1) Nonzero indicates that there is one or more
uaiting readers.

(7:1) Nonzero indicates that there is one or more
uaiting writers,

(11:1) Nonzero indicates that the urite has a carriage
control character.

(12:4) Flags local to the accessor.
(12:1) - the accessor has done no FRERDs/FURITES
{13:1) - extended wait
{14:1) - nondestructive read
(15:1) - uriter has not uritten any records

6.00.00
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File Systen Basic IPC Definitions

The objective of this set of uncallable procedures is to provide a sinple ipc
nechanisn to support the ipc file access procedures. It enables one process
to send short, control nessages to another process.

General Behavior
FCPORTOPEN Procedure

The heart of this mechanisn is the port. A process desiring to receive nes-
sages would first open (create) a port. This process is termed the “port
* nanager." When the port is created, a port nunber is returned to the opener.
Since the port nunber value cannot be knoun in advance, potential senders
need sone nethod of obtaining the port nunber from the port manager.

Both the ports and the nessages are contained in a single disc resident data
segrent. There can be a total of over thiry-five hundred open ports and out-
standing nessages  Thus neither ports nor nessage blocks are scarce
resources.

FCPORTSEND Procedure

This procedure sends & 0 to 5 uord nessage to a port. Optionally a tineout
value may be specified uhich uill limit the duration the nessage uill remain
attached to the port. Expirstion of the tinmecut causes the nesssge to be
deleted fron the target port’s gqueue and placed on the sender’s reply port
(specified by the sender in the FCPORTSEND procedure call).

{FCPORTRECEIVE}

Reads and deletes the head nessage from a port. The sender’s return port
nunber is alsc given to the receiver, enabling hin to send a reply nessage

{FCPORTCLOSE}

Denolishes the port.

{IPC file’s use of this mechanisn}

A1l open nessage files have tuo ports open for the file (read wait queue and
urite uait queue), plus one port per accessor (reply port). Their use is
described in the folloming.

6.00.00
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Hessage Files

Reader and uriter Wait queues} R When an enpty nessage file is accessed by
nore than one reader (share}, then there nust be a uay of having the readers’
FREADs satisfied in the same order that they were issued. That is, there
nust be queue of waiting readers. The ipc access procedures acconplish this
by dedicating a basic ipc port as a "read mait queue.” Uhenever a reader’s
request is stalled because the file is empty, a nessage is sent to the read
wait queve. Subsequent FRERDs by other processes will queue up behind the
first reader in a FIFO manner. An FHRITE uill take the first entry fron the
wait queue and send a "read nay be done" nessage to the reader’s reply port.

In a like manner nultiple uriters uill queue on the urite wait queue uhen the
file is full.

{Conpletion notification for nowait 1/0}

The IOWAIT intrinsic uaits for a nessage to be sent to the reply port (s) of
the specified user files.

{Tineouts}

When an accessor encounters a boundary condition {ex, a reader accesses an
enpty file), it nay specify that the condition nust be satisfied in x seconds
(FCONTROL 4). To this end the ipc access procedures nerely issue the
FCPORTSEND to the wait queue with the user’s timeout value specified. The
tineout uill tear the nessage fron the wait queue and place it on the acces-
sor’s reply port.

6.00.00
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Nessage Files fessage Files
Port Data Structures Port Nunber
Port Data Segnent 01234546789 1111213141516
ot el et St hed e S B e e R R B R B R e
{Port index | Port data segnent relative addr/8 |
Systen DB extension |Port DST #} ------- |
+X100 emeememeeee- |
| Port index Index into the port DST nunber array
|
|
| E
Port data segnent | Global area |
{ { Port DST Nurmber Array
‘- ------------- ‘l Located in Systen DB Extension Area.
| Renainder is | !
| conposed of | 64 | Port data segnent nunber | 64
| "block size" | 1
{ chunks. | 65 | Reserved for a second port segnent % 65
The chunks are a conbination of free entries, ports, message queue
entries, and tiner list entries.
Port With Tuo Outstanding Messages
| feem >] fem--- >| |
| Port | | MQE 1 | | meE 2 |
I | | [ | |
G.00.00 6.00.00
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Message Files Message Files
Port Data Segnent Global Area Port
¢ 1234567 89 101112131415
0 | Data segnent number of this port data segment 0 P el Gt [t IR I DR IO Y PR RSN RSN (NN SOy (R P
0 | Head MQE address |
1| Block size in words 1
1| Tail NQE address 11
2 | Total number of blocks 2
2 JE ] M | Next port nusber in port list thread} 2
3 | Haxinum nunber of blocks 3
3 |1 |SubtypeiPort Pin nunber 13
4 | Current nunber of free blocks 4
4 | Soft interrupt paraneter one i4
5 | Nunber of open ports 5
5 | Munber of NMQEs in the port’s queue IS
6 | Head of free list 6
6 | Nunber of sends to this port |6
7| Tail of free list 7
7 | Soft interrupt plabel 17
10 | Head of inpeded process list 8
8 { PIN of port’s ouner I 10
11 | Tail of inpeded process list 9
1o 11 12 13 14 15 18 17 {8 |9 {10{11]12]13]14]15]
12 | Head of timeout thread (TQE address) 10
£ Enable uake up bit
13 | TRLX of timeout 1 0 - Do not auaken the process
1 - Auaken the process
14 | Value returned by TINER intrinsic when 12
W type Rction to be taken on an enabled port uhen a message is
16 | Tineout mas initiated. 13 received.
16 | Head of port list (in units of port numbers). 14 0 - Auaken the process on a nessage uait bit.
17 | Not used. 15 1 - Generate user softuare interrupt
2 - Generate systen software interrupt
I Interrupt node.
Subtype Soft interrupt subtype
5.00.00 i 6.00.00
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fessage Files
Message Gueue Entry (NQE)

01 345586789 1011213141516

S S B

0 | Next MQE entry; if last, (port addr) LOR?7 |0

1] Port nunber of return port |1

2 |Tine List Entry (TLE),0=no tineout,-1=tined cut| 2

3 | Paraneter zero 13
4 | Parameter one K
§ | Paraneter tuo |5
6 | Paraneter three 16
7 | Paraneter four |7

1o 11 12 {3 |4 |5 16 17 18 {9 [10[11{12]13(14]15]

Tiner entry definitions - 0 - no tineout
1 - tineout expired
2 - TLE address for a pending tineout

File Systen Message Files

Wait Message

parrd

0 - URITER ID

1 - LOCAL FLRGS (differ with each accessor)
(0:1) - accessor just opened file
(1:1) - uill wait on boundary condition if no synbiotic process
(3:1) - writer has not uritten a record
(4:1) - transmission log in bytes
(8:1) - carriage control code

2 - DST# of data buffer

3 - Address of data buffer (DST relative)

4 - length of data buffer in bytes

Conpletion Message

¢ - Resultant error code
1 - Resultant transnission log in bytes

6.00.00
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Tiner List Entry (TLE

0123456 7 89 101112131415
g o e o o B e B o B B RS
0 | HNext TLE {sorted in incr time val), O if last| 0

1| Preceding TLE entry (0 if first entry) |1
2 | Nunber of nilliseconds the timeout value |2
31 of this TLE is beyond the previoss TLE. | 3
4 | RAddress of the affected MQE | 4
5 | Rddress of the MOE’s port |5
6 | Value of TIMER when this tineout expires |5
71 (Milliseconds) E

1011 12 13 14 15 16 {7 I8 IS |10}11[12]13]14]15]

MMSTAT Definitions

Octal Event Type Paraneter ¢  Paraveter 1 Paraneter 2
Value

62 Open Port nunber  Port DST nun  Flags parameter
63 Receive Port nunber MQE address Return port
conpletion 15:1 Waitspc
64 Send Port nunber  NQE address Return port
15:1 Q type
65 Change Port nunber 0 = enable Head MQE

status 1 = disable address
66 Rbort Port nunber  Paraneter Return port
zero
67 Close Port nunber  Port DST # open
ports left
70 Expand Port DST nun  # expand blks Total #
blocks
" Tineout Port nun MQE address  Return port

expired

6.00.00
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CHRPTER 19 NPE MEMORY RESIDENT MESSAGE FACILITY

Overvieu of Facility

The nenory resident nessage facility of MPE V addresses the need for an effi-
cient, sinple, and uniforn method for system code to send short status-type
nessages to processes.

Each process is created uith a “port" in the message harbor table (DST %71)
uhich supports a set of nessage subqueues which are private to that process.
There is a naxinun of four subqueues per port in the initial inplementation.
This linit can be easily extended when neu subqueues are required.

Any systen code, even code running on the ICS, can send a message to any sub-
queue of any process. The destination process’ PIN rnust be knoun, any a
priori conventions on subqueue number and message formats nust be es-
tablished. The caller of SENDMSG nay optionally specify that the destination
process be auakended from a ressage uait.

Nessage can be any length up to the configured maximun. Message length is
specified in the call to SENDNSG and RECEIVEMSG. In the initial implementa-
tion, nessages are linited to 4 words in length. This naxinum can easily be
increased if the need arises.

By calling PORTSTATUS, a process nay at any tine deternine uhether a
specified subqueue is non-enpty or obtain the subqueue number of the most ur-
gent non-enpty subqueue (lowest numbered one).

By calling RECEIVEMSG, a process nay receive the nessage at the head of the
specified subqueue. This receive is optionally non-destructive.

R process can Mait on a nessage wait, or on a combination of nessage wait and
other mait types.

flessage Intrinsics

SEHDNSG
Procedure SENDMSG(Destpin, Subqueue, Msglength, Flags);
Value Destpin, Subqueue, Msglength, Flags;
Integer Destpin, Subqueue, Msglength;
Legical Flags;

Option Privileged, Uncallable;

Destpin, Subgueue, and Msglength have to be within range or a System Failure
622 uill occur.

The caller of SENDMSG stacks the nessage contents before calling the proce-
dure. SENDHSG expects the first msg word to be at G-7-fsglength, and the
last nsg word at Q-8. The nessage contents at Q-8 to Q-7-Msgiength are
deleted fron the top of stack by the exit from SENDNSG to the caller.

Flags.{1:1) =1 ==> Wake-up destination process fron a message wait.

6.00.00
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Merory Resident Message Facility
Return CC = CCG if process was already awake else CC = CCE.

PORTSTATUS

Logical Procedure PORTSTATUS(Subqueue);
Value Subqueue;
Integer Subqueue;
Option Privileged, Uncallable;

When supplied a valid subqueue number, PORTSTRTUS returns a true value if the
subqueue is non-empty and a false value if the subqueue is empty.

When passed a -1 a subqueue paraneter, PORTSTRTUS returns the subqueue number
of the process’ nost urgent non-empty subqueue (the smaller the number, the
nore urgent the subqueue).

If all subqueues are enpty, PORTSTATUS returns CC ~ CCE. If at least one
subgueue is non-enpty, PORTSTRTUS returns CC = CCG.

RECEIVEMS
Procedure RECEIVENMSG(Subqueue, Msglength, Flags);
Value Subqueue, Msglength, Flags;
Integer Subqueue, Msglength;
Logical Flags;

Option Privileged, Uncallable;

Subqueue and Msglength has better be within range or a Systen Failure 622
uill occur.

The caller of RECEIVENMSG does an RSSEMBLE(ADDS Msglength) to nake space for
the nessage contents, RECEIVENSG stores the nessage contents into 0-8,
Q-9,...,Q-7-Nsglength. Q-7-Nsglength contains the first word of the nessage.

Flagi.(o:‘l) ==> do not release nessage fron head of subqueue (non destructive
read).

Return CC = C(G if all subqueues were empty, else CC = CCE.

6.00.00
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Supporting Data Structures

Nessage Harbor Table ([DST #57 (X71

0 | DST Index Humber (%71) |

Data Seguent Size 1

Reserved |

| Haximun nunber of PINS + 1 |

Maximun Msg Size (6) |

| Reserved |

o o B W~

Nessage Pool Head Pointer

| |
7 | flessage Pool Tail Pointer |
| I

(8 for header + 2 link words |
for each of 4 subgueues) |

8 Available Msg Franes Count
9 | Head of impeded queue 1
10 ; Tail of inpeded queue i
1 i Reserved |
l |
13 i Ports (16 words each) |
[

| Nessages (6 words each) |
| (2 for header + 4 for data) |




CHAPTER 20 MASTATS EVENTS

MNSTATS Catalog Index

HASTATS Events

EVENT NARE EVENT NO. EVENT NANE EVENT NO.
DEC. % DEC. %

ALCSTBLK 20 024 (-) * FREAD 62 076 (-)
ALLOCHEN 12 014 % FREADDIR 64 100 (-)
BINREAD 233 351 (-) * FREADLABEL 7% 114 (-)
BREAK 237 355 (-) * FRERDSEEK 68 104 (-)
C_RBSENT 139 213 *
CRBORTIO 142 216 % FRENAME 3 120 (-)
CACHEMOY 14 016 *
CCLOSE 146 222 *  FSETHODE 72 110 (=)
CCLOSETRACEFILE 154 232 % FSPACE 69 105 (-)
CCONTROL 152 2% * FUNLOCK 79 17 (-)
COT_ATT 86 126 *
CGARBAGE 7 007 % FUPDATE 66 102 (-)
CONFIG-IHFO 221 336 (-) * FURITE 63 077 (-)
CONFIG-INFO 222 336 (-) * FURITEDIR 65 101 {-)
CONFIG-INFO 223 337 (<) * FWRITELABEL 7115 (=)
COPEN 140 214 *  GIPINTERRUPT 192 300

£ GET_COT 15 017
COPENTRACEFILE 153 231 % T0BUFTRAP 125 175
CPOLLIST 155 233 * 1/0 COMPLETION 111 157 (-)

* INITIRTE 8 124
CRERD 147 223 % T0UAIT 67 103 (-)

* LINK_REG 89 131
CREADY 147 240 *  HAKEDC 1001

* HaP_pon 87 127
CSORIVER 150 226 * HONINIT 228 344 (-)
CSIONATT 184 220 *  MONOFF 229 35 (-)
CURTTE 149 225 % PROCESS COMPLETE 211 323 (-)
DC1DC2ACK 231 347 (-) * QONSEG o 000

* QUE_LOR 16 020
DERLLOCH 13015 *  QUIESCE 40 050
DERLCSTBLK 21 025 (-) * RELRESOURCES 23 027 (-)

% REQCACHE %0 132
DISKBUGCRTCHER 200 310 % SEGIOINIT 5 05

*  SIODM-ENTRY 184 302
DISKBUGCATCHER 201 311 £ S100M 195 303
DISKERROR 100 144 (<) * SIODONE 6 006

* SOFT’ DEATH 120 1720
DISKERROR 101 145 (-} * SPECCHAR 236 3% (-)
DISKINTRPT 191 227 *  SPECTALRQ 2 002
DQUE_LDR 17 o2t %

% SPECREAD 238 356 (-)

* START 1/0 193 301

% STRATEGY 83 123
DISK TRAFFIC 98 142 (-) * SWAPIN 3 010
FCHECK 7 112 (=) * SYSPINS 224 30 (-)

£.00.00
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FCLOSE 81 121 (-) * SYSPINS 225 341 (-)
FCONTROL 7107 (-) * SYSPINS 226 342 (-)
FETCHSEG 4 004 *  SYSPINS 227 343 (-)
FGETINFO 75 113 (-) * TERNLOGOFF 235 353 (-)
FIND_DE 18 022 *
FLOCK 78 116 (-) * TERNLOGON 23 352 (-)
FOPEN/(DR) 60 074 (-) * TERMRERD 2% 346 (-)
FOPEN/(DR) 61 075 (-} * TERMIRITE 232 3%0 (-)
FPOINT 70 106 (-} * UR_MRP_RG 38 130
6.00.00
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HMSTAT CATRLOG INDEX

DESCRIPTION P
OF GROUP

NEMORY MANAGER

HENORY NMANRGER/CACHING
NEMORY MANAGER
SCHEDULING

FILESYS

FILESYS
FILESYS/CACHING

DISC I/0 TRARSFER/CRCHING
DISC ERRORS

SI10

DISC SPACE

DISC CACHING

£5/3000

£8/3000

8/3000

DISC CORTROLLER INTRPT

PRIVRTE VOLUMES

PROCESS CREATION AND TERMINRTION
MONITOR CONFIG INFORMATION
TERMINAL 170

20-36
20-40
20-43
20-44
2047
20-48
20-49
20-53

HNSTATS Events

HNSTATS Events

MHSTAT Event Group O (Menory Managenent Events)

Event ¢

EVENT NAHE: QORSEG
DESCRIPTION: ABSENCE TRAP ON CODE/DATA SEGHENT

CALLING MODULE: KERNELC
CALLING PROCEDURE(S): QUEUEONSEGHENT

PARAMETER DESCRIPTION

P1,PZ = Segnent Identifier
P1.{0:4) = Segnent type field
0 => Data Segnent
1 => SL Segrent
2 = Progran Segnent
3 => Cache Donain
P1.(4:12) = Progran index into CSTBLK (type 2 only)
P2 = Segrent Hunber
P3 = SLL Pointer (SLL table relative)
P4 = STATUS (in stack marker) of calling (trapping) segrent

PS,P6 - Unused.




MMSTATS Events
Event 1

EVENT NAME: MAKEOC
OESCRIPTION: MAKE SEGMENT AN OVERLAY CANDIDRTE - RELERSE SEGHENT
TO THE POOL OF AVAILABLE SPACE

CALLING MODULE: KERNELC
CALLING PROCEDURE: MRKEGC

PRRAMETER DESCRIPTION

P1,P2 = Segnent Identifier

P1.{0:4) = Segnent type field

=» Data Segnent

=> SL Segnent

=> Progran Segnent
=> Cache Donain

W -

P1.{4:12) = Progran index into CSTBLK (type 2 only)
P2 = Segrent Nunber

P3 = Bank of region

P4 = Rddress of region

P5,P6 - Unused.

HASTATS Events

Event 2

EVENT NAME: SPECIALRQ
DESCRIPTION: REQUEST OF SEGNENT EXPANSION/CONTRACTION, UNLOCK,
UNFREEZE, IOUNFREEZE, LOCK, IOFREEZE, FREEZE

CALLING MODULE: KERNELC, KERNELD, ININ

CALLING PROCEDURES: UNLOCKSEG', IOFREEZE’, FETCHSEGMENT-(KERNELC)
DLSIZE, ZSIZE, GETPXSEG, ALTDSEGSIZE,
ALTPXFILESIZE ~(KERNELD)
STACKOVERF LOW ~(ININ)

PRRAMETER DESCRIPTION

P1,P2 = Segnent Identifier

P1.(0:4) = Segnent type field
0 => Data Segnent
1 => SL Segnent
2 => Progran Segrent
3 => Cache Donain

P1.(4:12) = Progran index inte CSTBLK (type 2 only)
P2 = Segnent Nunber

P3 = .(0:1) =1 => Request is through FETCHSEGHENT
(types 0,1,2)
.{12:4) Type of request
0=> IOFREEZE
1=> FREEZE
2=> LOCK
3=> TOUNFREEZE
4=> UNFREEZE
§=> UNLOCK
6=> DLSIZE EXPANSION
7=> DLSIZE CONTRACTION
8=> PXFIXED EXPANSION
9=> PXFILE EXPANSION
10=> PXFILE CONTRACTION
11=> XDS EXPANSION
12=> XDS CONTRACTION
13=> ISIZE EXPANSION
14=> ISIZE CONTRACTION
15=> STRCKOVERFLOM

P4 = For types (P3.(12:4))

,5 => P4,(8:8) = LOCK OR IOFREEZE COUNT
> P4.(0:8) = FREEZE COUNT

=> REQUESTED SIZE OF AREA IN WORDS

RN

-15
P5,P6 - Unused.

3%
o3

KNSTATS Events
Event 4

EVENT NANME: FETCHSEG
DESCRIPTION: SEGMENY REQUEST (FOR I/0 SYSTEM OR PROCESS)

CALLING MODULE: KERNELC
CRLLING PROCEDURE: FETCHSEGHENT

PRRANETER DESCRIPTION

P1,P2 = Segment Identifier

P1.(0:4) = Segnent type field
0 Data Segnent
SL Segnent
Progran Segrent
3 Cache Donain
P1.(4:12) = Progran index into CSTBLK (type 2 only)

1
2

R
vV vy

P2 = Segnent Number
P3 = Requester ID
L(0:1) =1

=> 1/0 System request
L(1:15) = Ldev B

.{0:1) =0 => Process request
.(1:15) = Pin # of requesting process

.(1:1) =1 => IOFREEZE REQUEST
.(2:1) =1 => BLOCKED LOCK REQUEST
.{3:1) =1 => LOCK REQUEST
.(4:1) = 1 => FREEZE REQUEST
Pd= ., (13:3) => Segnent already present

=0

=1 = Segrent is Recover Overlay Candidate

=2 s> Segnent already on its way in for soneone
(Segnent In flotion In)

=3 = Jegnent not present -- nust fetch
(Full fetch)

P5,P6 - Unused.

MISTATS Events
Event §

EVENT NAME:  SEGIO
DESCRIPTION: MEMORY MANRGENENT RERD/WRITE OF SEGMENT FROM/TO
DISC QUEUVED

CALLING MODULE: KERNELC
CALLING PROCEDURES: PROCESSINITNSG, STARTSEGMRITE

PARANETER OESCRIPTION

P1,P2 = Segment Identifier

=> Data Segnent
=> SL Segnent
2 = Progran Segmwent
3 => Cache Donain

P1.(0:4) = Segnen( type field
1

P1.(4:12) = Progran index into CSTBLK (type 2 only)
P2 = Segnent Nurber
P3 = Disc Request Index - (DRQ Table relative)
=> WRITE START

P4 = ,(0:1) =1
0 => RERD START
(1:15)= Ldev #

P5,P6 - Unused.

£.00.00




MMSTRTS Events MHSTRTS Events

Event § Event 8 (Z10)

EVENT NAME: SIODONE EVENT NAME: SURPIN

DESCRIPTION: MENMORY MRNAGEMENT SEGMENT READ/URITE FROM/TO DISC DESCRIPTION: SWARP IN A PROCESS
COMPLETE

CALLING MODULE: KERNELC

CALLING MODULE: KERWELC CALLING PROCEDURE:  SWAPIN
CALLING PROCEDURES: SEGREADCOMPLETOR, SEGHRITECONPLETOR
PARANETER DESCRIPTION
PRRAMETER DESCRIPTION b

P1 = PIN OF PROCESS BEING SWRPPED IN
=.{0:1) EING SWAP

P1,P2 = Segnent Identifier P2 = 0=
= 1 => END SWRP
P1.(0:4) = Segrent type field .(1:1) = 0 => NORMAL (PARTIAL SWAP OK)
0 =» Data Segrent = 1 => SWAP REQUIRED
1 => SL Segnent .(12:4)= 0 => PROCESS SWAPIN COMPLETE
2 => Progran Segrent 2 => NO ROOM, HARD REQ MRY SUCCEED
3 => Cache Donain 3 => HO ROOM, HARD REQ FRILED
4 => SWURPIN STOPPED - NMORE URGENT RCTIVITY
P1.(4:12) = Progran index into CSTBLK (type 2 only) 8 => NO LOCK SPACE
P3 = HARDREQUEST = TRUE => HARD REQUEST OK SWAPIN
P2 = Segnent Nurber FALSE=> NORMAL
P3 = Disc Request Index (DRQ Table relative) P4,P5,P6 - Unused.
P4 = .(0:1) =1 => Hrite complete
= 0 => Read conplete
P5,P6 - Unused.
Event 7 (X7)
EVENT NAME: CGRARBAGE
EVENT DESCRIPTION: GARBAGE COLLECTION RRS JUST TRKEN PLACE
CALLING MDDULE: KERNELE
CALLING PROCEDURE: COLLECTGRRBRGE
PARAMETER DESCRIPTION
ANK OF SOURCE JUST MOVED FRON
ADDR OF SOURCE JUST MOVED FROR
MOVEPAGECNT, NUMBER OF PAGES JUST MOVED FROM
P4,P5,P6 - Unused.
6.00.00 6.00.00
20-9 20- 10
' TMSTRTS Events MMSTATS Events
MHSTAT Event Group 1 (Menory Manager Event 14 (X16)
Event 12 (%14) Event Name: CRCHEMOV

Description: R cache move (i.e. logical disc request) has
Jjust completed.

EVENT NAME: ALLOCHEN Calling Hodule: CACHESEG
DESCRIPTION: FOUND R HGLE FOR R SEGNENT REPLRCEMEAT REQUEST Calling Procedure: ProcessCDTlogReqQue
CALLING MODULE: KERNELC Paraneter Description
CALLING PROCEOURE: RESERVEREGION | e
PARANETER DESCRIPTION P1,P2 = Segnent identifier of target DST (LDR’BUFDST)
--------------------- P2.{0:1) = 1 then this is a stack.
3l EQUESTED SIZE IN PRGES P3 = Mapped DBomain CDT entry number
P2 = BANK OF SELECTED REGION P4 Transfer count

P3 = ADDRESS OF SELECTED REGION P5,P8
P4,P5,P6 - Unused.

Unused

Event 15 (%17
Event 13 (X15)

Event Name: GET_COT

EVERT NAME: DEALLOCH Description: Called when an entry in the CDT table is
DESCRIPTION: RELERSE REGION OF MEMORY TO RVAILABLE STATUS obtained or released.
Calling Module: CACHESEG

CRLLING MODULE: KERNELC Calling Procedures: Get’CDT’Entry, CDT’Free’Entry,
CALLING PROCEDURE: RELEASEREGION COT’Get’MD’Entry, CDT’Rel’MD’Entry

PARRMETER DESCRIPTION Paraneter Description

P1 = SIZE RELERSED IN PRGES P1 = (DT entry nunber

P2 = BANK OF RELERSED REGION BASE P2 = Type of call

P3 = RDDRESS OF RELEASED REGION BRSE 0 = Free entry

P4,P5,P6 - Unused. 1 = Get entry

2 = Get Mapped Domain entry

3 = Release Mapped Donain entry
P3 = If P2=3 then Ldev Entry nunber
P4,P5,P6 Not used.

5.00.00 6.00.00
20- 11 20- 12




HNSTATS Events

vent 16 (%20

Event Name: QUE_LOR

Description: Called when an LDR is queued onto the CDT
Calling Module: CRCHESEG

Cailing Procedure: CDT’Queue’ LOR

Paraneter Description

2] = Napped Donain CDT entry nunber
P2 = (DR entry index to be Jueued
P3 = Queue type

%12 - CDT inpeded gueue
X13 - (DT active queue
P4,P5,P6 Not used.

Event 17 (%21)

Event Nane: DQUE_LDR

Description: Called uhen an LDR is removed from the CDT gueve.
Calling Module: CRCHESEG

Calling Procedure: CDT’Dequeue’ LDR

Paraneter Description

P1 = Mapped Dorain CDT entry nunber
P2 = LDR entry index being renoved fron the queue
L&) = Queue type

Z12 - CDT inpeded queue
%13 - CDT active gueue
P4,P5,P6 Not used.

Event 18 (222)

Event Nane: FIND_DE

Description: Called when need to find an assigned CDT
Device entry.

Calling Hodule: CACHESEG

Calling Procedure: CDT’Find’DE

Parareter Description

Pi Ldev nunber of the CDT Device entry to be Found.
P2 = CDT Device entry
P3,P4,P5,P6 Not used.

6.00.00
20- 13

ANSTATS Events

HNSTAT Event Group 2
Event -20 (-X24
EVENT NRNE: ALCSTBLK
DESCRIPTION: REQUEST TO RESERVE R BLOCK OF ENTRIES IN THE CSTX

CALLING NODULE: KERNELD
CALLING PROCEDURE: ALCSTBLOCK

PRRANETER DESCRIPTION

P1=EIX CST BLOCK INDEX ASSIGNED
P2=CSTX  DST RELATIVE INDEX OF WORD O

OF THE FIRST RESERVED CSTK ENTRY
P3=K NUMBER OF CSTX ENTRIES RESERVED
P4,P5,P6 - Unused.

Event -21 (%25

EVENT NAME: DEALCSTBLK
DESCRIPTION: INDICATES THRT R CST EXTENSION BLOCK HAS BEEN
DERLLOCATED

CALLING MODULE: KERNELD
CALLING PROCEDURE: DERLCSTBLOCK
PARRANETERS PARANETER DESCRIPTION
P1=EIX CST BLOCK INDEX RSSIGNED
70 THE BLOCK OF CST ENTRIES
P2=CSTX  DST RELATIVE INDEX OF WORD O
OF THE FIRST CST ENTRY T0 BE
RELEASED
P3=HCNT  =(HRALLOCRTED CSTX EWTRIES-
HENTRIES BEING RELERSED)*4
P4,P5,P6 - Unused.

6.00.00
20- 14

NRSTATS Events

Event -23 (-%27
EVENT  NRNE:RELRESOURCES
DESCRIPTION: RESOURCES (VDS,MNRIN MEMORY, ST ENTRY) RESERVED FOR THE
FOR THE SEGNENT HAVE BEEN RELEASED
CALLING MODULE: KERNELD
CALLING PROCEDURE: RELDATRASEG
PRRAMETERS PRRARETER DESCRIPTION

P1=NEH DB DST NUMBER
P2=DELTR P AT EXCHANGEDD CALL

P3=STATUS RT EXCHANGEDB CALL
P4,P5,P6 - Unused.

MHNSTAT Event Group 3

(NOT CURRENTLY RSSIGNED)

5.06.90

20- 1E

HNSTATS Events
ARSTAT Event Group 4 (Scheduling)

Event 80 (X0

EVENT NAME: QUIESCE
DESCRIPTION: PROCESS SWITCH - STRTE OF PROCESS SAVED

CALLING MODULE: KERNELC
CALLING PROCEDURE: DSP

PRRANETER DESCRIPTION

Pt = PCBOO(LPCB)
.(0:1) = 1 => SAR - SCHEDULING RTTENTION REQUIRED

1 => CRIT - PROCESS IS CRITICAL

1 => HSIR - PROCESS HRS SIR

1 => PIOVR - PENDING PI, PROCESS CRITICAL

1 => HSPRI - HOLD SIR PRIORITY

1

1

1

1

1

1

=> IPEXP - INCORE PROTECT EXPIRED
= PC - PREEMPT CAPRBILITY
=> WP - NUST PREEWPT
=> L0 - LDNG WRIT
) => SU - SHORT WAIT
:1) => TRW - TERMINAL READ WAIT
:1) =1 => USEQD - USED R QURNTUM SINCE TRANSRCTION
EGA
)
)
)

BEGAN
= 1 => HIPRI - HOLD INPEDED PRIORITY
= 1 => ALLOW SOFT INTERRUPTS EVEN THOUGH IN
SYSTEN CODE
L(15:1)= 1 => RITBK - PROCESS IN RIT BRERK

0:1) = 1 = - MOURNING WAIT

A1:1) = 1 = R6 ~ GLOBAL RIN WAIT

A2:1) = 1 = RL - LOCAL RIN WRIT

(3:1)= 1 =M - MRIL WRIT

.(4:1) = 1 => BI0 - BLOCKED IO WRIT

(51 = 1 =10 - 10 WRIT

.(621) = 1 =>UCP - UCOP WRAIT, RIT LRIT

A7:1) = 1 = INK - JUNK WRIT

J(8:1) = 1 => TIN - TINER WRIT

.(8:1) = 1 => INT - INTERRUPT WAIT

L{10:1)= 1 => SON - SON WAIT

A11:1)= 1 = FR - FATHER WRIT

12:1)= 1 => INP - PROCESS WRITING 70 UNIMPEDED
L(13:1)= 1 => SIR - PROCESS WAITING FQR SIR
L{14:1)= 1 => TIM - PROCESS WRITING FOR TINE OUT
L(15:1)= 1+ => HEM - PROCESS WRITING FOR RERORY

r,§g
"8




HASTRTS Evants

P3 = PCB13(CPCR)

L(6:1) 1

> DISPQ - PROCESS ON DISPATCHING QUEUE

1 = L SCHEDULING CLASS

1 => T SCHEDULING CLASS

1 => D SCHEDYLING CLASS

1 =» £ SCHEDULING CLASS

1 =» INTER- PROCESS IS INTERRCTIVE

1 2> CORER- PROCESS IS CORE-RESIDENT
PROCESS’ SCHEDULING PRIORITY

P4,P5,P6 - Unused.

NHUSIAT Event Group 5

(SEE CHAPTER 18 FOR THESE EVENTS)

NNSTATS Events

71STAT Event Group 6 (FILESYS)

13
THESE EVENTS ARE FOR DEVELOPMENT USE ONLY AND ARE NOT KORMALLY ENRBLED

Event -60(X74)
EVENT NAME: FOPEN
DESCRIPTION: OLD FILE OPEN
CALLING NODULE: FILERCC
CRLLING PROCEDURE: FOPENDR
PARANETERS PARANETER DESCRIPTION

P1= FILE # 0:2)=2 -> NON-SPOOLER

(0:2).K.2 ->
P2= AQPTIONS  SEE INTRINSICS MANUAL

P3= FILE {ABEL FOPTIONS  SEE INTRINSICS MANUAL

P4= RECORD SIZE
PS= FILE LABEL BLOCK SIZE
P6= # DF BUFFERS

5.00.00
20- 18

RCCESS

' MSTATS Events

Event -61(X75}
EVENT NANE: FOPEN’
DESCRIPTION: 3LD FILE OPEN (CONTINURTION OF EVENT -60)
CALLING MODULE: FILERCC
CALLING PROCEDURE: FCPENDR
PARRNETERS PARANETER DESCRIPTION

P1= FILE LABEL FILE LINIT nsw
P2= FILE LABEL FILE LINIT Lsu

$3= FILE LRBEL ® OF EXTENTS

74-P6 unused

Event -60{274

EVENT NAME: FOPEN
DESCRIPTION: Wei DISC FILE OPE

CALLING NODULE: FILERCC
CALLING PROCEOURE: FOPEN
PARANETERS PRRAMETER DESCRIPTION
(gfz)si -> NON-SPOOLER RCCESS

2 -

12) NE.
P2= AOPTIONS  SEE INTRINSICS RRHUAL

P1= FILE #

P3= FOPTIONS  SEE INTRINSICS MANUAL

P4= RECORD SIZE

PS= BLOCK SIZE

P6= ¥ OF BUFFERS

y &

w8

ANSTRTS Events

Event -$1{275)

EVENT NAME: FOPEN'
OESCRIPTION: NEW DISC FILE OPEA (COWTIAURTION OF EVERT -8
CALLING MODULE: FILERCC
CALLING PROCEDURE: FOPER
PRRANETERS PARANETER DESCRIPTION

P1= FCB FILE LINIT
P2= FCB MAX # EXTENTS
P3= (0:8)= INITIAL ALLOCATION EXTENTS

P4-P6 unused

g
12;8

\
!




ANSTATS Eventa

Event -62(X78)
EVENT NANE: FREAD
DESCRIPTION:
CRALLING MODULE: FILEIO
CALLING PROCEDURE: FRERD

NNSTATS Events

Event -64(2100)
EVENT NARME: FRERDDIR
DESCRIPTION:
CALLING MODULE: FILEIG
CALLING PROCEDURE: FREADDIR

PRRANETERS PARRNETER DESCRIPTION PRRAMETERS PRRANETER JESR
P1= FILE % Fl= FILE W
P2= RCBTLOG TRANSFER COUNT F2= ACBILOG TRANSFER COUNT
P3= FLAGS (15:1) Buffer nit flag PI= FLRGS (15:1) 3uffer nit flag
P4= REC ¥ nsu
Event -63(177)
PS= REC # LSH
EVENT mARE: FURITE
DESCRIPTION:
P6= NOT USED
CALLING MODULE: FILEID
CALLING PROCEDURE: FURITE
PRRAMETERS PRRANETER DESCRIPTION
Pi= FILE #
P2= TCOUNT SEE INTRINSIC MANURL
P3= FLAGS (15:1) Buffer hit flag
i
1]
6.00.00 5.0
20- 21 -2
TMSTATS Events ANSTRTS Events
Event -65{X101) Event -£6(2102} g
i
EVENT NARME: FURITEDIR EVENT NAME: FUPDRTE
DESCRIPTION: DESCRIPTION:
CRLLING MODULE: FILEID i CRLLING MODULE: FILEID
CALLING MODULE: FURITEDIR CALLING FROCEDRE: FUPCRTE
PRRANETERS PARANETER DESCRIPYION FERANETERS PREANETER DESCRIPTION
P1= FILENUA Piz FILE ¥
P2= TCOUNT See Intrinsic manual $2= TCOUNT See Intrinsic nanual
P3= FLAGS (15:1) Buffer hit flag P3= FLAGS {15:1) Suifer hrt flag
P4-P§ not used
P&= REC ¥ nsu
Event -67(X193)
PS= REC # LSH
EVENT NRRE: IOWAIT
P6= NOT USED DESCRIPTION:

W

UR

CALLING MODULE: FILEIO
CALLING PROCEDURE: IOWRIT

PRRANETERS PRRINETER DESCRIPTION

P1= FILE #

82= ALBTLCG

23= FLRGS

TRANSFER CIUNT

(15:1) buffer hut flag




Event -53(Z104)

EVENT NABE: FRERDSEEK
OESCRIPTION:

CALLING NODULE: FILEIO
CALLING PROCEDURE: FRERDSEEK
PRARANMETERS PRRARETER DESCRIPTION

Pl= FILEW

P2= FLAGS (15:1) buffer hit flag
P3= REC # nsu

P4= REC W LS

PS-P6 not used

Event -63 (X105)

EVENT NANE: FSPACE
DESCRIPTION:

CALLING RMODULE: FILEIO
CALLING PROCEDURE: FSPACE
PRRANETERS PRRAMETER DESCRIPTION
Pi= FILE #

P2= DISPLACERENT  SEE INTRINSIC MANUAL

P3-Pg not used

b4
¥
3y

NMNSTATS Events

RASTATS Events

MNSTAT Event Geoup 7 (FILESYS)
THESE EVENTS ARE FOR CEVELOPNMENT USE ONLY AND ARE NOT NORMALLY ENRBLED

Event -70 (X108}
EVENT NAME: FPQINT
OESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FPOINT
PARANETERS PRRANETER DESCRIPTION

Pi= FILE #
P2= REC # nSu
.
P3= LSW LW
?4-P6 not used

Event -71 (2107
EVENT NRME: FCONTROL
DESCRIPTION:
CALLING MODULE: FILEIG
CRLLING PROCEOURE: FCONTROL
PARARMETERS PRRANETER DESCRIPTION

Pi= FILE #
P2= (0DE See Intrinsics manual
P3-P6 not used

G.00.00
20- 26

Event -72 (2110}

EVENT NRME: FSETMOCE
OESCRIPTION:

CALLING PODULE: FILEIO
CRLLING PROCEDURE: FSETRODE
PARANETERS PRRAMETER DESCRIPTION
P1= FILE #

P2= NODEFLAGS  SEE INTRINSIC MANUAL

P3-P6 not used

Event -74 (2112)

EVENT  NAME: FCHECK
DESCRIPTION:

CALLING NMODULE: FILEI
CALLING PROCEDURE: FCHECK
PARRMETERS PRRAMETER DESCRIPTION

P1= FILE #
P2z ERRCRCODE SEE INTRINSIC MANURL

P3-p§ not used

5.20.00
20- 27

MNSTRTS Events

HRSTATS Events

EVENT NANE: FGETINFQ
DESCRIPTION:
CALLING MODULE: FILEIO
CALLING PROCEDURE: FEZETINFO
PARAMETERS PARRMETER DESCRIPTION

Pi= FILE 4
P= FOPTIONS  SEE INTRINSIC NANUAL

P3= ROPTIONS SEI

m

INTRINSIC MANUAL
P4-P6 not used
Event -78 (2114

EVENT HAME: FRERDLABEL
v TION:

N
CRIPTI
CRLLIKG NODYLE: FILEIO
CALLING PROCEDURE:
PRRANETERS PRRANETER DESCRIPTION
Pl= FILE #

$2= TCOUNT SEE INTRINSIC MANURL

P3-P§ unused




NRSTATS Events

vqay -77 (X4
EVENT NAME: FURITELRBEL
DESCRIPTION:

CALLING NOOULE: FILEIQ

CRLLING PROCEOURE: FURITELABEL
PRRANETERS PRRANETER DESCRIPTION
Pla FILE W

P2z TCOUNT SEE INTRINSIC "aNUAL

P3-P§ urused

Event -78 (%116}

EVENT  NAME: FLOCK
DESCRIPTION:

CALLING NODULE: FILEID
CALLING PROUEDURE: FLOCK
PRRARETE". PARANETER DESCRIPTION
vz FILE 4

P2= LOCKCOND See Intrinsics nanual

°3= COND CODE * v v ¢

G.00.00
20- 29

NASTATS Evants

vant <79 (1117

EVENT  NRRE: FUNLOCK
DESCRIPTION:
CALLING MODULE: FILEID

CALLING PROCEDURE: FUNLOCK

PRRARETERS FRRAPETER 2ESCRIPTION
Ptz FILE #
P2-P§ unused
3.00.00
-0

NSTATS Events

ARSTRY Event Group 8

Event -80 {Z120)

EVENT  MOME: FREMANE
DESCRIPTION:
CALLING MODULE: FILERCC
CALLING PROCEDURE: FREWANE
PARAMETERS PRRAMETER DESCRIPTION

Pi= FILE #

P2-76 unused

Event -81 (X121
EVENT NARE: FCLOSE
DESCRIPTION:
CALLING MOOULE: FILERCC
CALLING PROCEDURE: FCLOSE
PARANETERS PARPMETER DESCRIPTION

Ptz FILE ¥

P2= DISP See Intrinsic ranual
P3= SECCOCE

F4-P§ unused

8

I
P

fINSTATS Events

Event 83 {2123

Event Nane: STRATEGY

Oescriptior: Called %o deterrine ke type of strategy used
based on who the caller of CD7'RTTACHIS 18

Calling Nodule: CACHESEG

Calling Procedure: COT'STRATEGY

Parareter Descripticn

P = 00T Mapped Comain entry
P2 = LDR entry index
°3 = Strategy
Q0 - Urknouwn caller
1 - Unknoun from file Systen
2 - Spooler
3 - Directory
4-7 - Unknoun
§ - Ge~nessage
9 - File Systen, Quieste 1/0
10 - File System, sequential, NOBUF
11 - File Systen, direct, NOBUF
12 - File Systen, sequential, BUF
13 - File Systen, direct, BUF
14 - File System, KSAN
15 - File Systen, INAGE
P4,P5.P6 Not used.

]
|



MASTATS Events
ven X124

Event Nane: INITIRTE

Description: Called uhen starting/completing logical dise
“equest.

Calling Nodule: CACHESEG

Calling Procedures: COT’Initiator, CDY’tanplntor

Paraneter Description

= (0T fiapped Jomain entry number
P2 = LDR entry index
= type
= Iritiator
1 - Completer
P4,P5,P6 Not used.

Event 86 (X126)

Event Name: (DT_ATT

Description: Cailed from COT’RTTACHIC.
Calling Module: CRCHESEG

Calling Pracedure: CDT’Attachic

Paraneter Description

P1 = Ldev

P2 = Function

&) = Flags

P4,PS = Pamil, Parm2
P8 = Count

Event 82 {X127)

Event Nane: MAP_DOM

Description: Called when need to "nap" a disc domain.
Calling Module: CRCHESEG

Calling Procedure: COT'MAP’CACHED’DONAIN

Parareter Description

1 = New DT entry number
ez = Returned (DT entry
P3,P4,P5,P6 Not used.

6.00.00
20- 33

ANSTATS Events

vent 38 (X1

Event Narme: UM_NAP_RG

Description: Called when disc domain no longer napped. (i.e. both
the logical and physical 1/0 i3 complate).

Calling Moduie: CACRESEG

Calling Procedure: COT’MAP'CACHED’REGION

Paraneter Description

COT idev entry nunber
Region CDT entry number
P: P4,PS,P6 Not used.

Evant 83 (X131

fvent Nane: LINK_REG

Description: Called when a disc donain gets linked into the
linked list of donains for an ldev.

Calling NModule: CACHESEG

Calling Procedure: LINK'CACHED'REGION,UNLINK'CACHED’REGION

Paraneter Description

P1 = Type
Q = Link
= Unlink
P2,P3 = Address of region base
P4 = (0T entry nunber found in the header
?5 = ¥ of pages
P6  Not used.

' MNSTATS Events

MNSTAT Event Group 9 (Disc I/0 Reguests)

Event 90 (X132)

Event Nane: REQCACHE

Bescrxpt;on Called to see if caching uill accept this
1/0 request.

Calling Nodule: CACHESEG

Calling Procedure: REQUEST’CACHE

Pararmeter Description

= LR entry index
PZ P3,P4,P5,P6 ot used.

Event -98 (2142)
EVENT NANE: DISK TRAFFIC
DESCRIPTION: DISC I/G REQUEST HAS BEEN QUEUED
CALLING MODULE: HRRORES
CALLING PROCEDURE: RTTACHIO
PARRNETERS PRRANETER DESCRIPTION
P1=CNT DATA TRANSFER COUNT:UORDS IF »0;
BYTES IF <0

P2=FLAGS. (0: ‘)
P3=FNCT

=>READ
MRITE
OPEN FILE

G.00.00
26- 35

NASTATS Events

MNSTAT Event Group 10
Event 100 (X144)

EVENT NAME: DISK ERROR
DESCRIPTION: RECORD DISC ERROR

CALLING MODULE: IOFDISCt
CALLING PROCEDURE: FHDDVR
PARAMETERS PQRRHETER DESCRIPTION
P1=DIPT{DSTRT) HARDUARE STATUS
P2=%0 QnIsc
P3=10QP{QLDEV).QLDEVN LOR STOCOUNTALSL{B))

=LDEV/SI0 PROGRAM COUNTER
Event 101 {X185)

EVENT HAME: DISK ERROR
DESCRIPTION: RECGRO DISC ERROR
CALLING NODULE: IONOISCO
CALLING PROCEDURE: MHDOVR

PARANETERS PRRAMETER DESCRIPTION

P1=DIPT(DSTAT) HRRDUARE STATUS
P2=50 anIsc

P3=I0QP(QLDEY).QLDEVN LOR STOCOUNTELSL(8})
=LDEV/SIC PROGRAN COUNTER

©.00.00
0- 36




RRSTRTS Events

ANSTAT Event Group 14

Event -110 (2156}
EVENT NANE: START I/0
OESCRIPYION:DRIVER INITIRTOR FOR SIQ DEVICE HAS BEEN CALLED
CALLING NODULE: HARDRES
CALLING PROCEDURE: SIODR
PRRANETERS PRRANETER DESCRIPTION
#1=10QPL(QSTRT) LOR I0QPL(GLDEV). (DEVN
=(0:8) PCB ENTRY W OF PROCESS MAKING REQUEST
8:8) LOGICAL DEVICE NUNBER OF DEVICE FOR I1/0
£2=I100P(QUECT)=UORD COUNT IF>0;8YTE COUNT IF<O
P3=(0:2) = FUMCTION CODE SPECIFIED BY DRIVER
=0 =) RERD
=1 = WRITE
= 2 => CONTROL
=(6:10)= DSTN OF TARGET DRTA SEG
Event -111 (2167}
EVENT NRAE: 1/0 COMPLETION
DESCRIPTION: SIO COMPLETION
CALLING MOOULE: HARDRES
CRLLING PROCEDURE: SI00A
PARRNETERS PARRNETER DESCRIPTION
P1=10QP(QLDEV). LDEVN=LOGICAL DEVICE NUMBER OF
OISC INVOLVED IN TRANSFER

P2=10QP(QPAR1)  (DEFIMED BY DRIVER)
P3=I0QP(QPARZ)  (DEFINED By DRIVER)

ANSTATS Events

ANSTAT Elert Sraug '2
Event ! taka)
EVENT NANE: SOFT’OERTH
DESCRIPTION: BUG CATCHER
CRLLING NCDYLE: 4RRDRES
CRLLING PROCECURE: SOFT'DEATH
PARANE TERS PARRMETER DESCKIPTION

4] SOFT’DEATH 1.0, wumBER
22 CRLLERS STATUS REGISTER
P3 CSULERS OELTA P

Event 125 (2175

EVENT NARE:  TOBUFTRP
EVENT DESCRIPTION: IOSYSTEM BUFFER TRAP

CRLLING MODULE: HARCRES
CALLING PROCEDLRE: 3100R

PRRANETER DESCRIPTION

P1 = I0QP
P2 = IOQP(QDSTN).DSTH = OST NUMBER OF BUFFER
P3I=0

MNSTATS Events

MNSTAT Event Group 13

Event 139 (X213

Event Nane: C_RBSENT

Description: fither the napped disc domain or the target
DST uas absent uhen & cache nove uas attempted.

Calling fodule: CRCHESEG

Calling Procedure: PROCESSCOTLOGREQQUEVE

Paraneter Description

4] = Q Happed Donain absent

P2 = Pin

P3,P4 3 Segment identifier of Napped Donain
PS,P6 Mot used,

] éDR entry index (OST not present)

= Pin

, = Segrent identifier of DST {P4.{0:1) = 1 stack)
PS,P6 Not used.

5.00.00
2%- 39

NASTATS Events

ANSTRT Event Group 14 (£5/3000
EVENT NRNE: COPEN
DESCRIPTION:

CRLLING MOOULE: CONSYS2

CRLLING PROCEDURE: COPEN

ERANETERS SRRRMETER DESIRIPTION
Pt (0:8) = CS ERROR CODE
(8:8) = LIGICAL DEVICE NUMBER
P2 PHAPY
P3 PNRP2

- 10




Event 142 (2216)

EVENT NANME: CSBCRTIO
DESCRIPTION:

CALLING NODULE: 2InSYSY

ANSTRTS Events

CALLING PROCEDURE: CRBORTIO

PRRRNETERS
P1 LOGICAL

PRRANETER CESTRIPTION
DEVICE

P2 I0QINDEX

P30

HHSTRTS Events

Event 144 (1220)

EVENT  NANE: CSIOWRIT
OESCRIPTION:

CALLING MQQULE: CONSYSY
CRLLING PRCCEQURE: CSIQWATT
PARANETERS

P1{0:3) =
(8:8) =

PRRANETER DESCRIPTION

C5 £RRSR C0OE

0
LOGICRL DEVICE NUNBER

P2 TRANSNISSION LIG

P3

Event 146 (X222)
EVENT NAME: CCLOSE
DESCRIPTION:
CRLLING 7ODULE: CONSYS)
CALLING PROCEDURE: CCLOSE
PRRANMETERS
Pt {C:8
18:8

P2 LINE wUM

230

PRARANETER DESCRIPTION

CS £RRCR CODE
LOGICAL DEVICE NUMBER

BER

5.00.00
20- 42

Event 147 (7222}

EVENT NAME: CREAD
DESCRIPTION:

CRLLING MODULE: CONMSYS4
CALLING PROCEDURE: CREAD
PARANETERS

Pl (0:8) =
(8:8) =

P2 INCOUNT
P3 STRTION

Event 149 (2225)
EVENT NARE: CURITE
DESCRIPTION:
CALLING MODULE: CORSYS4
CRLLING PROCEDURE: CWRITE
PRARANETERS

Pt (0:8) =
(8:8) =

P2 OUTCOUNT

P3 INCOUNT

NNSTATS Events

PRRANETER DESCRIPTION

S ERROR CODE
LOGICAL DEVICE MUMBER

PARANETER DESCRIPTION

CS ERROR CODE
LOGICAL DEVICE MUMBER

6.00.90
20- 43

NMSTRTS Events

MNSTAT Event Group 15 {CS/3000)

Event 150 (2226}

EVENT NAME: CSDRIVER

DESCRIPTION:

CRLLING MOSULE: 3SCLin
CRLLING PROCEDURE: CSCRIVER
PARANETERS

F1 TIRER
P2 CURRENTS

P3  CURRENTEVENT

Event 152 (X230}

TVENT NAmE: CCONTROL
OESCRIPTION
CRLLING MOOULE: CONSYSS
CALLING PROCEDURE: CCONTROL
PRRANETERS
PY (0:8) =
(3:8) =

PRRAMETER SESCRIPTION
Lsu

TRTE  WAERE THE CRIVER IS IN THE

STRTE TRANSITION T9BLE

(¢:8) = CURRENT EVENT

{8:8) = LOGICAL DEVICE

LHAT CAUSED THE ORIVER TO BECCNE
ACTIVE

PRRANETER DESCRIPTION

CS ERROR £ODE
LOGICAL JEVICE NUMBER

P2 CONTROL CODE

P3 PARRMETER

5.00.9¢
20- 44




ANSTRTS Events

Ereny 183 {2231}

EVENT  NAME: COPENTRACEFILE
OESCRIPTION:

CRLLING mODULE:
CALLING PROCEOURE: COPENTRACEFILE
PRRRNETERS PRRARETER CESCRIPTION

Pl (0:8) = (S ERROR COOE
(8:8) = LOGICAL DEVICE MUMBER

P2 CTRACEINFO
P3 0

Event 154 (2232)

EVENT NARE: CCLOSETRACEFILE
DESCRIPTION:

CALLING MODULE:
CALLING PROCEDURE: CCLOSETRACEFILE
PARAMETERS PARANETER DESCRIPTION

P1 (0:8) = CS ERROR CODE
(8:8) = LOGICAL DEVICE NUMBER

Pz ¢
P3 0

6.00.00
%- 45

AASTATS Events

EVENT NARE: CPOLLIST
DESCRIPTION:

CRLLING nCOULE:
CRLLING PROCEDURE: CPOLLIST
PARAMETERS PARANETER DESCRIPTION
P1 LOGICAL DEVICE

P2 (S ERROR COOE
P3 PmAP

5.00.00
20- 46

MNSTATS Events

MRSTAT Event Group 16
Event 160 (240}
EVENT  NAME: CRERD
JESCRIPTION:
CALLING NODULE: DSMON
CALLING PROCEDURE:
IIRAMETERS PARANETER DESCRIPTION
Pt= TINE STAMP
P2= (0:4) NOT USED
(4:1) 8LOCK
(5:2) STATE
(7:3) NEXT
(10:1) :=0 INITIALIZRTION EVENT
121 CONPLETION EVENT
(11:5) SUB EVENT NUMBER

P3= DEPENDS ON THE SUB EVENT NUMBER AND

IF IT IS AN INITIRLIZATION OR COMPLETION EVENT.

NSG: (0:4)  STRMTYPX
(4:6) nSG CLS
(10:16) STRATYP

SUB  SUB EVENT INIT cone
EVENT 0.  NARE PRRA PARN

o CRERD 0 LEW

1 CURITE A ns6 LEN

2 IQUAIT 0 LEN

3 CCHECK 0 ERRCOO

4 DSATTN 0 \

5 DSHC X nsG R N3G

[] CHNGEWRIT PARM 0

7 TONREQ REQ 0

10 CRBORT 0 T/F

" CRESET ] 0

12 {30ATR R nSG

13 CSREREAD

AMSTATS Events

MNSTAT Event Group 19

Event 191 (2277}

EVENT  NRME: DISKINTRPT
DESCRIPTION: A 7905/7920 CONTROLLER I3 PROCESSING AN ATTENTION INTERRUPT
(ONLINE/CFF LINE)
CALLING MODULE: HRRORES

CRLLING PROCEDURE: SIcOM
PRRANETERS PRRANETER CESCRIPTION
P1= @OITP (US)--1.e. WHO GOT THE INTERRUPT
P2= @OITP (THEN)-~i.e. WHO RAN THE POLL PROGRAM

P3= DITP "OUR" DIT FLAGS WORD

THERE SHOULD BE AT LEAST AN X300 AND AN 2303 FOR EACH SIQ PRGH.
A SINGLE ISOLATED (IN TIME) REQUEST WILL GENERATE AT LZAST R
1303, X300, X303. IF THE QUEUE OF I0Q’S ON A DIT NEVER EMPTIES,
THERE WOULD BE ONE 2300 AND OME 2303 PER SIO PRGN,

5.00.00
- 48




AASTRTS Events

Event 132 (1300)

EVENT NRNE: GIPINTERRUPT
CESCRIPTION: INTERRUPT JUST PROCESSED

CALLING NODULE: ARRORES
CRLLING PROCEDURE: GIP
PRRRNETERS PARRMETER DESCRIPTION

4] = LDEV
P2 s QUEUE ELEMENT LORD ENTRY INDEX
P3 = CONTENTS OF DIT WCRD O: THE FLAGS «CRD
P4 2 CHANNEL PROGRAM INSTRUCTION POINTER
Ps = CONTROLLER STATUS
P = LS of a Return from TINER
6.00.00
20- 43

TASTATS Events

Event 193 (X301}

EVENT KANE: STARTID

DESCRIPTION: Issuing SIOP -achine Instruction.
CRLLING NMODULE: mRRCRES

CALLING PROCEDURE: START’HPIB, STARTIO

PARANETERS PARARETER DESCRIPTION

o1 = Sbsoiute add~ess of 3IT program 13 start.

P2 = LJEV nuvber

P3 = IR mober

Pe = QUENTRY'INDEX FROM DITR{DICRP)

2] = OIT WORD O:  THE DIT FLASS IR

P8 = LSW of A RETURN FROM A CALL 0 TI%ER
6.00.00
20- %

MASTATS Events

Event 1584 (X302}
EVENT NAME: SIODN-ENTRY
DESCRIPTION: Entering SIJON
CALLING NODULE: HARORES
CRLLING PROCEDURE: SI0DM
PARANETERS PRRAMETER DESCRIPTION
4l = LDEV

P2 = 100 OR ORQ table relative index

P3 = DIT WORD O (DIT FLRGS)

2] = CURRENT STRTE OF THE VRRIRBLE STATE
IN S100M

Ps = UNUSED AT THIS TIME

[ = LS4 RETURNED BY CALL TO TIMER

Event 195 (2303)

EVENT NARE: SIOOM-EXIT
DESCRIPTION: Leaving SIODN main loop.

CALLING NMODULE: HARDRES
CALLING PROCEDURE: SIOOM
PRRANETERS PRRANMETER DESCRIPTION

SANE AS EVENT 194 (1302)

EXCEPT THAT EVENT IS 195 (1X03)

5.00.00
23- 51

RHSTARTS Events

MNSTAT Event Group 20

THESE EVENTS ARE FOR OEVELOPNEWT ySE ONLY AND ARE 50T hCRMALLY ENABLER

Event 200 (%310)
£VENT  NARE: DISK3UGCRTCHER
DESCRIPTION: A MOUNTED VOLUME TABLE CHANGE IS BEING MADE.
CRLLING NGDULE: PVSYS
CRLLING PROCSOURE: MVTRBLE
PARANETERS PARANETEIR DESCRIPTION
P1= FURCT
0 = DELETE ENTRY
1 = RDD ENTRY
2 = PRESERVE ENTRY

P2= MYTABA [MCUNTED VOLUBE TRBLE INDER)

P3= DELTAP (VALUE OF Q-2)

Event 201 (2311
EVENT  NANME: DISKBUGCATCHER
DESCRIPTION: A PRIVATE VOLUME USER fABLE CnANGE IS 3¢InG ME0%.
CALLING NCOULE: PVSYS
CALLING PROCEDURE: USERTABLE
FARAMETERS PRRAMETER JESCRIPTION
P1=

S
L PCB POINTERS u3IN: R JPEC

mvTABX
GET USER ENTRY

rS
"

£2= ™TABX (POUNTED WCLulE TIBLE I

P3= CELTAP (VALUE OF 3-2)



ARSTATS Events

HNSTAT Event Group 21 Process Creations ang
lermynatjons togical Process Tablg

Event -211 (2323)

EVENT NAME: PROCESS COMPLETION
DESCRIPTION: PROCESS HAS TERMINRTED

CALLING NODULE: MORGUE
CALLING PROCEDURE: TERMINATE
PRRAMETERS PARANETER DESCRIPTION
P10

P20
P30

G.00.00
20- 53

NRSTATS Events

nRSTAT Event Growp 22

Tine Stamp of Event Trace Erable and Disable

Event 221 (%335}

EVENT NANE: COWFIGURATION INFORMATION
DESCRIPTION: EVENT GROUP MASK

CALLING NOQULE: CRIO
CALLING PROCEDURE: CONSHON
PRRANETERS PARANETER DESCRIPTION
P1= MEASNSKO
P2= NEASNSKY

P3=Reserved

6.00.00

NMSTRTS Events

Event 222 (2336

EVENT NAME: CONFIGURRTION INFORMATION

DESCRIPTION: NPE VERSIOM FIX UPDATE

CALLING NODULE: OPCOMMAND
CALLING PROCEOURE: CXnOM
PARANETERS PARANETER DESCRIPTION
P1= VERSION

P2= FINL

P3= UPDATEL

Event -223 (-2337)

EVENT  NAME: CONFIGURATION INFORMATION
DESCRIPTION: SYSTEM TABLE LOCATIONS AND AVAILRBLE LINKED MEMORY
INFORMATION
CRALLING MODULE: OPCOMMRND

CALLING PROCEDURE: CXNnON
PARANETERS PARANETER DESCRIPTION

P1=F (21032)=RCST{0})-@DST(0)

=0ISPLACEMENT T0 CODE
P2=F(X1033)=QCST(LAST)-8DST(0)

=DISPLACEMENT T0 SHARRBLE
P3=10GICAL(TOTALADLSK(4) )=LINKED MENORY SIZE

5.00.00
20- 5§

NASTATS Events

fvent -224 -(1340)
EVEHT NANE: SYSPINS
DESCRIPTION: LOGICAL PROCESS TRBLE
CALLING MODULE: OPCOMNAND
CALLING PROCEDURE: CXMON
PARANETERS PARANETER DESCRIPTIGN
P1=RBSOLUTE(21141)=PROGER’S PCBENTRY NUMBER

PZ=ABSOLUTE(X1142)=NAN’S PCB ENTRY NUMBER
£3=ABSOLUTE(Z1143)=UCOP*S PCB ENTRY NUMBER

Event -225 (-2341
EVENT NAME: SYSPINS{CNTD.)
DESCRIPTION: LOGICAL PROCESS TABLE
CALLING RODULE: OPCONNAND
CALLING PROCEDURE: CXMON
PARANETERS PRRANETER DESCRIPTION
P1=RBSOLUTE{X1144)=PFAIL'S PCB ENTRY NUMBER

P2=RBSOLUTE(X1145)=0EVREC’S PCB ENTRY #
P3=RBSOLUTE(X1146)=PRASG’S PCB ENTRY #

EVENT NRME: SYSPINS(CNTD.)
DESCRIPTION: LOGICAL PROCESS TRBLE
CRLLING MODULE: OPCOMMRND
CRLLING PROCEDURE: CXMON
PRRAMETERS PARANETER DESCRIPTION
P1=ABSOLUTE(X1147)=STNSG'S PCB ENTRY #

P2=RBSOLUTE{X1150)=L0G’S PCB ENTRY W
P3:RBSTLUTE(X1157)=L0RD’S FCY ENTRY ¥




MASTATS Events

Event -227 (-2343
EVENT NAME: SYSPINS{CNTD.)
DESCRIPTION: LOGICAL PROCESS TRBLE
CALLING MODULE: OPCOMNAND
CRLLING PROCEDURE: CXMON
PRRAMETERS PRRANETER DESCRIPTION
P1=ABSOLUTE(Z1152)=I0NESSPROC’S PCB ENTRY #

P2=ABSOLUTE(%1153)=SYSIQPROC’S PCB ENTRY #
P3=ABSOLUTE(Z1154)=MENLOGP’S PCB ENTRY

Event -228 (%344)
EVENT NANME: TIMESTAMP
DESCRIPTION: TIMESTAHP
CALLING MODULE: OPCOMMAND
CALLING PROCEDURE: CXMON
PARRMETERS PRRAMETER DESCRIPTION
P1=CALENDRR (0:7§=YERR OF CENTURY

P2=CLOCK(UORD1).

)
)

P3=CLOCK(HORDZ). (0:7)
.(8:8)=TENTHS OF SECONDS

Event -229 (-%345
EVENT KANME: MONOFF
DESCRIPTION: END EVENT TRACING
CALLING MODULE: OPCOMMRND
CALLING PROCEDURE: CXMON
PRRAMETERS PRRAMETER DESCRIPTION

MHSTATS Events

MMSTAT Event Group 23 (Terninal I/0)

Event 230 (%346}

EVENT NRNE: TERMREAD
DESCRIPTION: TERMINAL RERD COMPLETION

CRLLING MODULE: HARDRES
CRLLING PROCEDURE: TI

Event 231

PRRAMETERS PRRAMETER DESCRIPTION
P1 = LDEV

P2 = READ DURATION

P3 = BYTES RERD

%347

EVENT NAME: DC1DC2RCK
DESCRIPTION: DC1/DC2 HAS BEEN SRTISFIED

CALLING MODULE: HRRORES
CALLING PROCEDURE: TIP

PRRANETERS PARAMETER DESCRIPTION

P1
2
P3

LOEY
DURATION (BETWEEN START AND DC2)
BYTES READ (EXCLUDING DC2)

P1=0
P20
P3=0
6.00.00 6.00.00
20- 57 20- 58
HNSTATS Events MNSTATS Events
Event 234 (%352)
Event 232 (X350) EVENT NAME: TERHLOGON
DESCRIPTION: TERMINAL JUST LOGGING ON
EVENT NAME: TERMURITE CALLING MODULE: IOTERMO
DESCRIPTION: HRITE COMPLETION CALLING PROCEDURE: TERMION
CALLING MODULE: IOTERMO PARANMETERS PARRMETER DESCRIPTION
CALLING PROCEDURE: TERMION E1 = LDEV
2 =0
PARAMETERS PARANETER DESCRIPTION P3=0
P1 = LDEV
P2 =
P3 = BYTE COUNT OF TRANSFER Event 235 (%353

Event 233 (%351

EVENT NAME: BINREAD
DESCRIPTION: BINARY RERD COMPLETED

CALLING MODULE: HARDRE:

CRLLING PROCEDURE: TIP
PRRAMETERS PARAMETER DESCRIPTION
P1 = LDEV

P2 = DURATION
P3 = BYTES RERD

EVENT NRME: TERMLOGOFF
DESCRIPTION: TERMINAL JUST LOGGED OFF

CRLLING MODULE: IOTERNMO
CRLLING PROCEDURE: TERMIOM

PARAMETERS PARANETER DESCRIPTION
P1 = LDEV
P2=¢
P3=0
6.00.00




Event 236 (2354)

EVENT NAME: SPECCHAR
DESCRIPTION: PROCESSED SPECIAL CHARACTER

CRLLING NODULE: HARDRES
CALLING PROCEDURE: TIP

PARANETERS PARAMETER DESCRIPTION
P1 = LOEV

P2 = SPECIAL CHRRACTER PROCESSED

P3I=0

Event 237 (355)

EVENT NAME: BREAK
DESCRIPTION: PROCESSED BRERK

CALLING NMODULE: HRRDRES
CALLING PROCEDURE: TIP

PARANETERS PARANETER DESCRIPTION
P1 = LDEV

P2 = DSTATE

P3I=0

Event 238 (%3%6)

EVENT NAME: SPECRERD

DESCRIPTION: SPECIAL RERD TERMINATION CHARACTER DETECTED

CALLING MODULE: HRRDRES
CALLING PROCEDURE: TIP

PARRMETERS PRRANETER DESCRIPTION

P1 = LDEV
P2 = DURRTION
P3 = BCNT

6.00.00
20- 61

MHSTATS Events

HASTATS Events

HASTRT Event Group 24 (Power Fail)
Event 240 (%360)

Event Nane: PFRIL

Description: Power fail detected.

Calling fModule: ININ, PFAIL

Calling Procedures: Pouerup {ININ), Pouerup (PFAIL)

Paraneter Description

Pl = 0 Called fron Pouerup in INIM
1 Called fron entry in Pouerup in PFRIL
2 Called fron end of Pouerup in PFRIL

P2 = For P1=0 this is 0
For P1=1,2:
TRUE = fultiple pouerfail
FRLSE= First powerfail

P3 = PF
0 = No pouerfail or PFRIL processing conplete

Set by the pouwer doun trap in ININ

Set by the power up trap in ININ

Set when auake the PFRIL process

Set by PFAIL after message appears on console

P
Systen not back up after powerfail
System back up after powerfail

wowoaowow

P4

1
2
3
4
= §Ys
0
i

R

P5,P6 not used.

5.00.00
20- 62




General Roctfile Layout

CHRPTER 21 ROOTFILE LAYOUT

General Rootfile Layout

| |
LABEL O | ROOTFILE INFORMATION |
| 128_uds|

| |
| PRSSWORD TABLE I
[

~

| |
PRSSWORD TABLE (CONT.) :
|

w

| |
| ITEM R/4 TRBLE |
I |

| |
. : SET R/W TRBLE ‘I

| |
RECORD O | DATABRSE GLOBAL INFO |
| 128 uds|

1 | ITEN TABLE
. | (variable size)

fET e

DRTR SET CONTROL BLOCKS
(Dsc8)

(variable size}

The data base ROOT FILE is an MPE file with filecode equal to ~400.
The record size is 128 uords, fixed, binary format with a blocking
factor of 1. The size of the file depends on the number of data items
and data sets defined in the data base.

General Rootfile Layout

Root File Label O

X

WORD O | _RL’CONDITION___ (rootfile_condition) _ | ©
1 |_RL’DATE (creation_date) 1
2 | RUTINE (creation tine) 2
3 3
4 |_RL’EVEROPEN 4
5 |_RL’COLDLORDID__ (cold_load_id) 5
6 | RL*USERCOUNT 5
7 |_RL’DBCBOSTHUM___(DST_nunber_of, DBCBS 7
8 { RL’LOGID T (log id for~ 10
. transaction logging) .
1" 13
12 | RL’LOGPASS {log id passuord) 14
15 17
16 |_RUFLRGS (database_flags) 20
17 |_RL’STORDATE, (DBSTURE__dateg 2
18 { RL*STORTINE {DBSTORE tire) 22

20 | RL"BUFSPECCOUNT_(buffer_spec_count) 24
21 RL TLRCRERTEDATE_ _(date_I[R_log_created) | 25
22 |"RL’ILRCRERTETIME (time ILR log created) | 26

24 | RUTIRLASTDATE_ (last_log_access_date)_| 30
25 | RL’ILRLASTTINE  (last log access time) | 31

26 32
27 | RESERVED 33
.. FOR -
. FUTURE ..
63 USE_| 77
64 | RL’MRINTHORD {database maintenance | 100
. Hord) .
67 103
68 | RL’BUFFERSPECS  (buffer specifications)| 104
to .
22 1

RL’CONDITION (IN RSCII):
JB - Virgin. The database has not been created yet.
FU - OK. The database is OK.
RN - fodified deferred. The database is being nodified.
fiC - NMaintenance create. The database is being created.
NE - Maintenance erase. The database is being erased.
IL - ILR recovery in progress.

Geheral Rootfile Layout

Root File fabel O (cont.)

RL’DATE: Root file creation date*. Its format is:

|seconds i tenth_of_secnnds |

RLU’EVEROPEN: This field is no longer used under IMAGE B

RL’FLAGS:

(0:1) - RECOVERY Default is NO (0)
(1:1) - LOGGING Default is NO (0)
(2:1) - RCCESS Default is YES (1)
(3:1) - DUMPING Default is HO (0)
(4:1) - RESERVED-FOR-FUTURE-USE

(5:2) - SUBSVSTEH ACCESS Default is R/U (00)
(7:1) - Default is NO (0)
(8:2) - RESERVED FOR-FUTURE-USE

(10:1)- DIRTY FLRG Default is YES (1).

This indicates the database has
been nodified but not DBSTOREd.
(11:5)- RESERVED-FOR-FUTURE-USE

RL’STORDATE: Same format as RL*DATEX.

RL’STORTIME: Same fornat as RL’TIMEX,

RL’BUFSPECCOUNT: Maximun nunber of buffer specifications allowed.

RL’ILRCREATEDATE: Same format as RL’DATEX.

RL’ILRCREATETIME: Sane fornat as RL’TINEX,

RU ILRLASTOATE: Sane format as RL’DATEX.

RU'ILRLASTTINE: Same format as RL’TIMEX,

RL’MAINTUORD: For data bases with no maintenance word this field has
2 senicolons (’;;’) and trailing blanks.

General Rootfile Layout

RL’BUFFSPECS:
BIT/  _0:_1:2:_3: 4z 5: 6: 7:_8: 9:10:11:12:13:14:15 %
WD 68 |buffe |buffers_for_2 users___| 104
69 Ibuffers for 3 users___|buffers_ for 4 users___| " | 105
| ete.. {
127 |buffers_for_119 users__|buffers_for_120 users__| 7

* The DATE and TINE fields can be fornatted (for display purposes)
individually by calling the FMTCRLENDAR and FHTCLOCK Intrinsics
respectively. Or both fields can be fornatted at once with FNTDATE
Intrinsic.




General Rootfile Layout

Root File Labels 18 2

_LABEL_W1 b4
WORD O | Passuord for user class O 0
1 | (this is a durmy field since user 1
2 class 0 is not defined) 2
3 3
4 | Passuord for user class 1 4
5 5
6 6
7 7
8 | Passuord for user class 2 0
9 11
10 12
1" 13
124 | Password For user class 31 174
125 175
126 176
127 177
_LRBEL_#2 z
0 | Passuord for user class 32 0
1 1
2 2
3 3
4 | Passuord for user class 33 4
5 5
6 6
7 7
8 | Passuord for user class 34 10
g 1
10 12
n 13
124 | Passuord for user class 63 174
125 175
126 176
127 177

The PASSWORD TABLE occupies user labels nunber 1 and 2.

There are four words (B characters) reserved for each passuord. The
relative position of a passuord corresponds to the user class nunber
defined in the schena. For user class nunbers not defined in the
SCHENA, the four word field is filled with blanks.

General Rootfile Layout

Root File label 3

_LABEL 3 J
WORD © { Iten! read/urite bit nap : 0
1 1
2| |2
31 13
4| |4
5| I
6| 16
71 i?
8 | Tten2 read/urite bit nap | 10
84 i
15 | 17
16 | Iten3 read/urite bit nap |2
171 [l
15 | 1167
120 | Iteni6 read/urite bit nap | 170
120 | {7
127 ] |17

The ITEN RERD/URITE TABLE starts in user label #3

There are eight uords for each ITEM RERD/URITE bit map.

For databases with more than 16 itens, the read/urite table continues
in the next user labels. The specific fornat of this table is explained
after the SET RERD/MRITE TABLE since it is defined the same uay.

The nunber of user labels occupied by the ITEM RERD/URITE TABLE depends
on the nunber of data itens defined in the schena and can be obtained
by rounding upwards (ceiling)the result of:

Nun-of-labels = [(Nun-of-itens)*8)/128

Since there can only be a naxinum of 255 data items in the schena, the
naxinun size for this table in user labels would be:

Max-size = [{255)*8]/128 = 15.93 => 16 labels.

General Rootfile Layout

Root File- Next label

_LRBEL W7 b4
HORD O | Set! read/write bit map Ii 0
1 1
2| 12
3] 13
4| |4
51 [
6| | 6
71 |7
8 | Set? read/urite bit nap | 10
91 [RE
15 117
16 | Setd read/urite bit map |2
17 21
119 i 187
120 | Seti6 read/urite bit nap {1720
121 |17
127 i 77

The SET RERD/WRITE TABLE starts on a user label boundary after the
ITEN READ/URITE TRBLE.

There are eight words for each SET RERD/WRITE bit nap.

For databases with rore than 16 data sets, the read/urite table
continues in the next user labels.

The specific format of this table is shoun in the next page.

The nunber of user labels occupied by the SET RERD/HRITE TRBLE depends
in the nunber of data sets defined in the schena, and is obtained by
rounding upuards {ceiling) the result of:

Nurt-of-labels = {(Nun-of-sets)*8]/128

Since there can only be a maximun of 99 data sets defired in the schewa
the maximun size for this table in user labels is:

Max-size = [{89)*81/128 = 6.18 => 7 labels

General Rootfile Layout

Iten/Set Read/Urite Table Format

There are eight words per iten/set read/urite table definition
and up to 16 itens/sets per record (user label). Within each 8
words, the first 4 uords are the flags for the user classes which
have read access to the iten/set. The second 4 words are the
flags for the user classes which have urite access to the iten/set.
The detail fornat for an eight word field is shoun belou.

R. Four words for read access:

0 151§ 332 47 48 63
|_word_1 T_word_2 T_word 3 T_word a, ]

4 words represent 64 bits. Bit n represents read access for user
class n to the iten/set. If bit n is set to 1 then user class n has
read access to the iten/set.

For exanple, if the uord settings are:

word 1 word 2 word 3 word 4
000016 2020000 2000410 2001300

This neans that user classes 12, 13, 14, 18, 39, 44, 54, 56 and 57
have read access to the iten/set.

If no read/urite security is defined at all for the iten/set, then
all of the read security bits are set to 1.

B. Four words for write access:

0 15_16, 31_32 47 48 63
|_word_1 T_word 2 T_word_3 T_word 3 |

Write access flags have the same format as the read access flags.

Bit n represents urite access for user class n to the iten/set. If
bit n is set to 1, then user class n has urite access to the iten/set
For exanple, if the uord settings are:

word 1 word 2 word 3 word 4
Z000010 2020000 X000  X001100

This neans that the user classes 12, 13, 54 and 57 have urite access
to the iten/set,

If no read/urite security is defined at all for the iten/set, then
all of the urite security bits are set to 0.

1]
o
¥8
o2
:




General Rootfile Layout

Root File Record 0
_RECORD_#0 x
uord O _ROOT’DBSTRTUS 0
1 | ROOT’ DBNAME 1
2 2
3 3
4 4
§ |_ROOT'TRLRLGTH__ {trailer_area_length) 5
6 | ROOT’BUFFLGTH _(buffer_Tength) 6
7 | _ROOT’LGTH (rootfile_length) 7
8 |_ROOT’ITENCT (nunber_of _itens} 10
9 |_ROOT’SETCT (nunber_of _data_sats) 1
10 | _ROOT’ ITEMPTR___ (iten_table_pointer) 12
11 | _ROOT’DSETPTR___ (set_table_pointer) 13
12 | RESERVED (set to blanks) 14
13 15
14 16
15 17
16 |_NOWOPEN 20
17 |HAXOPEN 2
18 | RESERVED {for future use) 22
.t (set to binary 0s) HEs
127 | {177
ROOT’ DBSTRTUS
(0:8) - INAGE version (’B’ in ASCII)
(8:8) - Binary 1 {(filler)
ROOT’DBNAME - DATABASE name left justified (last 2 chars are blank).

NOWOPEN - Runber of data sets opened. This field is not used in INRGE B

MAKOPEN - Maxirun nunber of data sets that can be opened. This field is

NOTE:
ROOT’ ITEMPTR and ROOT’DSETPTR is a word offset from record 0 (be-

not used in IMAGE B.

ginning of the file, not including the space taken by the user la-
bels) and can span several records.

These pointers point to the Oth entry of the table and since the
Oth entry in the itenm table or the set table does not really
exist, they actually point to 11 words before the beginning of the
table. To get to the first entry in the table, this pointer should
be ingrenented by the length of the entry (uhich is currently 11
uords).

General Rootfile Layout

Root File Record 1

bits/ _0:_1: 2: 3: 4: 5: 6:_7: 8:_9:10:11:12:13:14:15 X

ucrd 0 | iten-nane-1 (1)
1
2 2
3 3
4 4
5 5
6 6
7 7
8§ |_item-no-of-synonyn___| reserved-1 10
9 |_reserved-2 |_iten-type 1
10 |_subiteri-count | _subiten-length 12
11 | iten-nane-2 13
12 14
13 15
14 16
15 17
16 20
17 21
18 22
19 |_iten-no-of-synonyn___[_reserved-1 23
20 |_reserved-2 |_iten-type 24
21 {_subiten-count | _subiten-length 25
22 26

The ITEM TRBLE starts in record #1.

Each entry is 11 uords long and the length of the table depends on the
nunber of data itens defined in the schena. The relative position of
an iten definition depends on its relative position in the schena.

Iten-nane: is a data iten nane, left-justified and with trailing blanks
Iten-nunber-of-synonyn: is the nunber of the item whose nane has the
sane hashed result as this one (this is
utilized for quick iten nane searches).
Iten-type: is one of the follouing: I, J, K, R, X, U, Z, or P
iten-type
VALUES, 20J2;
| |subiten-length
| subiten-count
The maxinun size for this table is 11%255 = 2805uds
NOTES:

The reserved-1 and reserved-2 fields are the *old’ level nunbers
for read and Write security. How, the values are aluays zero.

6.00.00
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Root File- Next Record
bits/  O: 1: 2: 3: 4: B: 6:.7: 8: 9:10:11:12:13:14:15 ¥
word 0 | set-nane-1 ¢
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 |_set-no-of -synonyn [_reserved-1 10
9 |_reserved-2 |_data-set-type 11
10 |_DSCB-pointer. 12
11 | set-nane-2 13
12 14
13 15
14 16
15 17
16 20
17 2
18 22
19 |_set-no-of-synonyn T_reserved-1 23
20 |_reserved-2 |_data-set-type 2%
21 | _DSCB-pointer, 25
22 26

Set table follous the Item table.

Each

entry is 11 uwords long. The length of the table depends on the

nunber of data sets defined in the schena. The relative position of a
set definition depends on its relative position in the schena.

Set-name: is a data set name, left-justified and with trailing blanks.

Set-nurber-of -synonyn: is the number of a data set whose name has the

sane hashed result as this one (this is utilized
for quick set nane searches).

Data-set-type is one of the following: R, M or D.

DSCB-pointer: is a pointer to the Data Set Control Block. This

pointer is word offset fron record #0. The DSCB is
described ahead.

The naxinun size for this table is 11%99 = 108%uds.

NOTES: The reserved-1 and reserved-2 fields are the 'old’ level

nunbers for the read and urite access respectively. Since
this concept no longer applies, the values are set to zero.

6.00.00
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General Rootfile Layout

Data Set Control Blocks (DSCB}- General layout

DRTR SET GLOBAL ARER {set 1}
(capacity, lengths, counts, etc.)

Dpsce
b. ITEM DISPLACEMENT sett

fieldcount*2+2

(search iten, sort iten, etc.)
pathcount*2

S g e b g g S g g S

DATA SET GLOBAL ARER (set 2)
(capacity, lengths, counts, etc)

a. ITEN RUMBERS DSCB
b. ITEM DISPLACEMENT set2
fieldcount*2+2

DATA SET GLOBAL AREA (last set) }
(capacity, lengths, counts, etc) 3

¥

}

a. ITEM RUMBERS } DSEB
b. ITEM DISPLRCEMENT } last set
fieldcount*2+2

(search iten, sort item, etc.)
pathcount*2

The DSCBs follow the SET TRBLE in the Root File.
There is one DSCB for each data set defined. The function of the DSCB
is to define each data set within the data base.

G.00.00
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General Rootfile Layout

Data Set Control Block (Global Area)

bit/ 01 1: 2: 3: 4: 5: 6:_7:_8: 9:10:11:12:13:14:15 %
uord? { DSTRP™ "(data set capacity) 0
1
2 | DSBLOCKLGTR__ (block_length) 2
3 | DSMEDIALGTH __ (wedia_ mcord Tength)_______ |3
4 | DSERTRYLGTH, (entry length 4
5 |_DSBLOCKFAC | DSFIELDCT 5
6 | _DSPATHCT | _X|_DSPRIMKEY [
7 |_DSPATHPTR_____(offset to Fath tables ?
g } “logical end of file
10 | nax nun of records in set
1|
12 | 18 words of binary zeros
2] i3
DScap - data set capacity as reported by the SCHEMR processor.

DSBLOCKLGTH - data set block length including the bit nap overhead.

DSHEDIRLGTH - data set nedia record length (renenber that this length
includes the pointer overhead)

DSENTRYLGTH - data set entry length.
DSBLOCKFAC - data set blocking factor.

DSFIELDCT - data set field count. This is the number of fields
specified for the data set.

OSPATHCT - data set path count. This is the nunber of paths that are
specified for the data set.

X-DSKEYTYPE ~ data set key type. If DSKEYTYPE = TRUE then
the key is hashed.

DSPRINMKEY - data set primary path or key.
For naster data sets, this is the field nunber of the
search iten.
for detail data sets, this is the field number of the
prinary path,

DSPATHPTR - data set path table pointer. Word offset to the data set
path table which contains an entry for each path defined.
It points to path Oth entry in the table, so to get to
the first entry the pointer should be incremented by the
length of the entry (which is currently 2 words).

G.00.00
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Data Set Control Block (Iten Numbers)

word 0 |7 mn nun_of_an_ferd_
1 {Ziter_nun_of_3rd field | ete._
. l_ete. |_binary 0
. |_binary 0 | _binary 0

The Iten Nunbers Table follows the Global Area of the DSCB.

The size of this table (in words) is equal to the number of items in
the given data set plus 1. The first n bytes are used to carry the iten
nunbers of the fields within the data set. The remaining n+2 bytes are
set to binary zeros.

Data Set Control Block {Record Definition Iten Displacement)

1 2: 31 8: 5: 61 7: 8: 9:10:11:12:13:14:15
urd _offset “to_first_field

word 0 |
1 |_uord_offset_to_second_field
2

“uord_offset_to_third_field

. ]_uord_o"set_to_last_field
|_length_of entry,

This table innediately follows the Item Nunbers Table.

The word of fset points to the starting location of the field within the
nedia record. Renenber that the nedia record includes the pointer over-
head so this offset varies for master and detail data sets: if a master
data set has only one path, the word offset for the first field is 10,
since there are 10 words of overhead--5 uords for the synonyn chain
pointers and 5 words for the data set chain head that it would be point-
ing to. On a detail data set uith one path, the overhead is only 4
words.

The ’length-of-entry’ field is the sane as the media record length.

6.00.00
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General Rootfile Layout

Data Set Control Block {Path Table)

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

word 0 | 1st path definition

4
1
2 | 2nd path definition
3
q

. | last path definition
|

There are 2 uords (4 bytes) for each path definition.
The PATH TABLE for naster data sets has a different layout fron the
PATH THBLE for detail data sets.
Haster sets:
Byte Description
1 - iten nunber of the search item in the related
detail set,
2 - iten nunber of the sort item in the related
detail set.
3 - set nurber of the related detail data set
4 - path nunber of the corresponding path in
the related detail data set.

Detail sets:

Byte Description

field number of the search iten.

field nurber of the sort item.

set nunber of the related master data set
path nunber of the corresponding path in
the related master data set.

IR

Bwre -

General Data Set Layout

__USER_LABEL_O
Word 0-1| nasters=capacity
| details=highuater mnark

Word 2-3
nuntber of unused records

Norg 4~ nasters= not used

|
|
|
|
1|
details= delete chain head |
!

|
!
I
g
|
!

General Rootfile Layout

__RECORD 0 through n,
Record ©

I~
|
| data records |
i
I

Record n

— ]
Data Set User Label 0

Word 0-1: Record nane of the highest readable record.
For Masters, this is the highest record in
the set (i.e. Capacity). For Details,
this is the greatest number of records that
have been uritten tc the set thus far. For
exanple, if there is room in the Detail data
set for 100 records and 75 uere written last
week when the data set was loaded with
DBLOAD, and yesterday 15 records were deleted
fron the data set, the "High Hater Mark"
is equal to a value of ’75°.

Word 2-3: Hunber of unused records in the data set. This
field is increnented when a record is deleted
and decrenented when a record is added. To
deternine the current number of entries used
in the set subtract Hord 1-2 {unused count) fron
Word 0-1 (capacity).

Word 4-5: The delete chain head for Details. This points
to the record nost recently deleted or contains
a value of zero if no records have been deleted.
This field is not used in Master data sets.

Dsta Set Records

The data in the data set records is arranged accerding to
the Media records. These are formatted by the Schema
Processor {DBSCHEMA).

6.00.00
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Disc Free Space

CHRPTER 22 DISC FREE SPACE MAP

Disc Resident Data Structures

There are tuo disc resident free space data structures, the bit nap and the
descriptor table, for each disc voluse that has a free space nap, i.e. systen
discs and private voluwes. The addresses of these data structures are kept
in the disc label. The synbols that define the descriptor table ang bit nap
are in the include file INCLDFS2.

Bit Hap

The bit nap is divided up into pages, uhich is the physical block of the nap
that is read or written. Rt the noment, a page is defined to be one sector
(128 words) long, this may be changed by changing a compile time constant.
The last word of the page is a checksun for that page, all other uords are
data. There is a one to one correspondence between bits in the map and sec-
tors of the disc. R one bit represents a free sector and a zero bit
represents an allocated sector. The bit map is a contiguous set of pages,
enough to represent the entire disc, excluding spare tracks and spare
sectors.

Descriptor Table (DT}

The descriptor table is an array of three word entries, one entry for each
page of the bit nap. Each entry looks like this:

uord ¢ =

word 1 =

word 2 = ending space =

Thus the descriptor table looks like this.

Disc Free Space

= = entry for page 1

entry for page 2

entry for last page

Each entry describes the free space on the corresponding page of the bit wap.
The largest space word is the size of the largest contiguous block of free
space on the page, rhich is not at the very beginning or very end of the
page. That is, the first bit physically representing the space is not the
first bit of data on the page or the last bit representing the space is not
the last bit of data on the page. Starting space is the nunber sectors of
contiguous space representied by the set of bits whose first bit is the first
bit of data on the page. Ending space is the number of sectors of contiguous
space represented by the set of bits whose last bit is the last bit of data
on the page. The starting space and ending space fields allow looking across
page boundaries, thus preventing fragnentation on page boundaries. Thus, if
all sectors represented on a page are free, then starting and ending space
Will be the same and have the total nunber of free sectors represented on the
page. Llargest space uill be zero, as there is no block of space that is not
2t the beginning or end of the page. A value of - 1 for all the fields in an
entry indicates the corresponding page is bad, either from a checksun or I/0
error.

Virtual Nenory Resident Data Structures

For each system disc or physically mounted private volume there is a data
segnent which has infornation about the disc free space nap, the current copy
of the descriptor table, some work space for the procedures while in split
stack mode and buffers for pages of the bitmap. The DST number of the data
segnent for a given disc is found in the LDTX entry for that disc.

Disc Free Space Data Segrent

For each systen disc or physically nounted private volume in the up and run-
ning systen there is a DST which contains information about the disc free
space nap for that disc, sone work area, a copy of the descriptor table and
buffers for the pages of the bit nap. ALl synbols that define these data
segnents are in the include file INCLDFS1, and they are prefixed uith "ds’".
The structure of the data segment is as follous:

-- ds’size’of ' last’allocation -~
18 (222

The rest of the data segment contains tables whose size and location is
dependent on the size of the disc and or the number of buffers in the data

------------ 0 {x0) = ds’ 1dev =
6.00.00 5.00.00
22- 1 22- 2
Disc Free Space Disc Free Space
1 (%) ds’dst = 19 (%23} = ds’last’page’allocated’fron =
2 (x2) = 20 (x28) = ds’next’buffer’ index =
ds’disc’size = =
3(%3) = = 21 (%25) = ds’page’ nunber =
4 (x8) = ds’ last’page’ of "nap = 22 (%26) = ds’uord’ nunber =
5 (%5) = ds’last’buffer’ index = 23 (227) = ds’bit’ nunber =
6 (%6) = = 24 (X%0) = ds’page’ pointer =
Fmmmmmme- ds’nap’sddress ---------=

7(%7) = = 25 (X31) = ds’ starting’word’ nunber =
8 (%10) = ds’ lock = 26 (%32) = ds’starting’bit’nunber =
g (A1) = ds’ lock’ count = 27 (%33) = =

= =----- ds’nunber’of 'sectors -
10 (212) = ds’ queue’ head = 28 (%34) = =
11 (113) = ds’ queue’ tail = 29 (%35) = ds’bit’count =
12 (%14) = ds’descriptor’ table = 30 (236) = ds’entry’ type =
13 {(115) = ds’buffer’ page’ nunber = 31 (237) = ds’buffer’ index =
14 (218) = ds’buffer’dirty = 32 (240) = =
= Semmomens ds’disc’address --------=
18 (217} = is'buffer’ area = 33 (1a1) - :
16 (X18) = ds’first’ threshold’ page = 34 (242) = ds’error’status =

):
’:

)
]

segnent. They are shoun belou just to denonstrate there relation to one
another, for there actual location, the pointers should be examined. The
synbol "ds’array’area" defines the start of the area. The first table is the
descriptor table, it is in the same format as the disc copy, but a dunny
entry of all zeros is added before and after the table, these are needed by
procedures “Find’Page" and “Build’Descriptor’Entry". The pointer to this
table is "ds’descriptor’table”, it points to the entry for page zers, not the
dunny entry.

G.
2

Vg
=8




Disc Free Space

= 0 =
= duriny
=z 0 =z
= entry
=z 0 =
= largest space =
= = entry for
= starting space =
page 0
= ending space =
s largest space =
B entry for
= starting space =
= page 1
= ending space =
= largest space =
= = entry for
= starting space =
= last page
= ending space =
= 0 =
= durmy
= 0 =
= entry
= 0 =

The next table is ds’buffer’page’nunber table, it has a one word entry for
each buffer in the data segrent. Each entry contains the page number of the
page currently in the corresponding buffer or -1 if the buffer is empty.
This is pointed to by "ds'buffer’page’nunber".

= buffer 0 entry =
= buffer 1 entry =
6.00.00
2-5
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= last buffer entry =

The next table is the ds'buffer’dirty table, which has a one uord entry for
each buffer. R TRUE indicates the page in the corresponding buffer is dirty,
i.e. the disc copy is not up-to-date. R FRLSE indicates that the buffer is
clean, If DFS was compiled with dirty buffer nanagement turned off, this
table is not present and the ds'buffer’dirty pointer is zero.

= buffer O entry =
= buffer 1 entry =
= last buffer entry =

The renainder of the data segnent contains the buffers, each buffer is the
size of one page of the bit rap, which is currently one sector(128 words).
The beginning of the buffer area is pointed to by "ds’buffer’area” and the
nunber of buffers is the value in "ds’last’buffer’ index" plus one.

buffer 0

nuwwn
W owon oo

buffer 1

o ouw o onm
W oo

6.00.00
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o

last buffer

]

Fach of the fields of the data segrent is described in the include file
INCLDFS1, where they are defined. It should be noted that the Ffollowing
fields are just uorkspace, used to pass information betweer procedures while
in eplit stack node and have no neaning betueen calls to the disc free space
managenent subsysten:

ds’page’ nunber ds’word’ nunber

ds’bit’ nunber ds”page’ ptr
ds’starting’ word’ nunber ds’starting’bit’ nunber
ds’ nurber’ of sectors ds’entry’ type
ds’bit’count ds’buffer’ index
de’disc’address

The field ds’error’status normally has no neaning betueen calls unless the
error’type field has a value greater than "fatal'dfs’error', in which case it
neans that disc space may no longer be allocated on this disc.
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Disc Caching Qverview

Dise Caching is an optional feature of MPE that utilizes excess main menory
and excess CPU horsepower to keep portions of frequently referenced disc
“donaing” in nemory. (R disc "domain" is a copy of a portion of disc resid-
ing in main memory. These disc donains are considered "cached" when they are
in memory and are considered “napped” uhen there is I/0 pending against
then,) Disc Caching nanages the bi-directional transfer of these disc
dorains between main memory and disc storage. No nain memory is pertianently
dedicated to cached disc domains. Cached disc domains share nain nemory with
all other types of MPE segnents and are not treated differently by the menory
nanager, By keeping cached disc domains in menmory, a significant portion of
the references to disc storage can be resolved without actually having to
physically access the disc. Disc Caching policies are integrated into the
MPE Kernel, File Systen, and I/0 Systen uhich allous the systen perfornance
to be tuned based on the current uorkload and resource availability.

Disc Caching uses the MPE kernel resource nanagenent nechanisns and
strategies. These mechanisws are extended to handle cached disc domains in
the same nanner as segnents. Thus, cached disc domains can be of variable
size, fetched in parallel uith other segments or cached donains, garbage col-
lected, and replaced in the sane manner as stacks, data and code segnents.
The relative use of nain nenory betueen stacks, data and code segnents, and
cached disc domains is dynanic. This partitioning is based on the workload’s
current requirements and current menory availability.

Disc Caching can be enabled/disabled on a disc by disc basis. When caching is
enabled for the first disc, the code segnent containing the Disc Caching code
uill be locked into memory. Also at this time the Cache Directory Table (CDT)
uill be built and locked into memory. Mhen caching is disabled for the last
disc, the code segrent will be unlacked fron nemory and the CDT will be
released. Thus if caching is not enabled no newory will be wasted.

The CDT is used to keep track of the following information:

1) The disc ldevs currently enabled for caching. There uill be a
Device Entry in the table for each cached disc.

2) A linked list of cached donains for each disc with caching en-
abled. The head and tail of this linked list will be contained
in the Device Entry. (I.e. there is a separate linked list of
cached donains for each cached disc ldev.)

3) The cached domains that currently have user I/0 pending (i.e.
FREADS/FURITES) or have nenory nanagenent I/0 pending (i.e.
fetching the disc domain into nemory, or posting the disc
donain back out to disc). There uill be a Mapped Donain Entry
in the table for each disc domain has that I/0 pending and is
thus “napped”.

Disc Caching

4) R linked list of all user I/0 pending against the napped disc
domaing. There will be a Logical Disc Request {LDR) queued to
the Mapped Domain entries that will describe the user I/0 to
take place. This is analogous to & Disc Request queued to 2
specific DIT waiting for service.

When 3 request is nade to access disc infernation, Disc Caching must first
deternine if the requested disc donain is present in nemory. Disc Caching
uill first determine if the requested area of disc is already napped into
nemory by scanning through the Mapped Domain entries of the CDT. If the
requested transfer can be satisfiad with & currently napped disc donain, then
the I/0 request will be queved (FIFO) behind the other I/0s pending against
that napped donain. If the requested area is not already napped, then a
search is made through the linked list of cached disc dorains for the
specified disc ldev. {The region header contains the disc address and size
that a disc domain represents.) If the requested donain is found in this
list (i.e. present in nerory), then this region will be napped. R domiin is
then considered napped when there is an entry for it in the Napped Domain
portion of the CDT. Mapping the donain allous Disc Caching to manage the I/0
pending and/or currently active fer a particular disc donain. Once the disc
donain is mapped and present, the data can be noved betueen the process’ data
area and the napped disc donain. The process can then continue executing
without interruption or a process switch. The user/subsystem process for
which the nmove is done wmill be charged with the CPU overhead.

When a request is nade to read data that is not currently cached in nenory
(i.e. a read "niss"), the fetch strategy uses the File Systen’s knouledge of
the type of access {sequential or randon), the extent size of the file, along
uith the current memory load to select the optinal size of the disc donain to
be fetched and napped into menory. The fetch of the disc donain is then in-
itiated on the user’s stack uithout a process suitch. Rfter the fetch is in-
itiated, it completes in an unblocked Hanner so that this process (if no-uait
I/0) or another process can proceed in parallel with the cache fetch.

In general, uhen uriting, a process will not wWait for completion of the
physical I/0. Instead, the process uill be awakened as scon as the transfer
has corpleted betuween the process’s data area and the napped disc donain
(i.e. no-uait-for-post}. The physical I/0 will then be posted at background
priority while the process continues. (Users can specify wait-for-post on a
file by file basis in place of the default no-wait-for-post with the FSETMODE
intrinsic. This can be done on a global basis via :CACHECOWTROL.} If the
access request is a urite and there is a current write pending against the
specified napped disc donain, the process request is queued until the pending
urite is posted to disc. If the disc domain to be uritten is not currently
cached in nenory, a free piece of nemory will be obtained to nap the cor-
responding disc inage and then the "Write" takes place fron the process’ data
area to the napped disc donain. This prevents data fron having to be read
before being uritten. After that, a post to disc is initiated (on any urite
only the portion of a napped disc donain that is modified will be posted to
disc). After the nove to the napped disc domain is conplete and the post to
disc is initiated, the pracess perforning the "urite" is alloued to continue
te run uwithout having to uait for the post to complete. MHrites that rust be
posted to disc in a certain order use the Global Serial Write Queue. These
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ordered writes include things like updating disc free space naps for a neu
file extent before updating the file extent nap in the file label.

There are tuo disc request entries used for disc caching requests. The first
entry is a Logical Disc Request (LOR) entry and is used to nanage the data
noves to/fron the user’s data area and the disc domain (i.e. the logical
1/0). The second entry is a regular Disc Request (DRQ) entry and is used to
perforn the physical I/0 necessary to nap a disc donain (for a read "miss"})
or to perforn the physical post {on write requests). The disc domain will
renain napped until both the logical and physical I/0 conpletes. If a request
is not corpletely described by one disc domain already in nemory or a Mapped
Donain CDT entry (i.e. the requested disc area falls into more than one disc
donain) then the overlapping disc donain{s) will be flushed to disc and the
ney conplete disc domain uill be fetched (if read) and mapped - no partial
Happings are allowed.

The DST nunber of the Cache Directory Table (CDT) is at %1273 and the bank
and offset are kept in X1274-%1275. The Caching Sir {2) is used when starting
and stopping caching (via :STARTCACHE/:STOPCACHE) and by the LORDER when
loading a progran file (this sir is only used when updating the STT at load
tine).

When caching is enabled for a disc, a bit in the flags uord of the DIT is
set. Rlso, the Global Serial Hrite gueue can be found by exanining the
header entry of the Disc Request Table. See Chapter 13 for a nore detailed
explanation of both the DIT and the Disc Request Table header. See Chapter 2
for a description of the Memory Region Header for a disc domain (cached
region).

Disc Caching

Disc Caching Tables Overview

Header
(Info for table ngt)

4----|  Device entry # 1 | ---------- +

S AN Mapped Donain # A
4= for Dev 4 1

==> to 1st Logical
Disc

I B e S e | Request
Sl | Entry

.| #--|  nNapped Domain # B [<-+ {LDR)
e for Dev # 1 -=+

T B B |

o |

. | #--]  MNapped Donain # C |<-+

. for Dev # 1

<«
S
P8
L
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fenory Regions Cache Directory Table
. The Cache Directory Table (CDT) is the bookkeeping structure for nanaging
- Seomasesesemcsssseccocne cached disc domains. This table is divided into 3 parts:
. #===>] 18t Cached Region L0T Header Entry
. (Cached disc dowain) This entry contains all information necessary to manage the entire table and
o Home- (Dev #1) C-uct also contains global caching related infornation.
. COT Device Entry
. There uill be one of these entries for every disc ldev that currently has
T - caching enabled. These entries keep track of all cached disc domains in
. nerory for this device. In addition, these entries contain statistice regard-
. #-==>}  2nd Cached Region m=--t ing the number of I/0s perforned to the ldev.
. (Cached disc donain)
R {Dev #1) ¢m=-t COT Mapped Domain Entry
. These entries describe disc domains that are currently “"napped” into menory.
I This neans that there is logical I/0 (cache move) and/or physical I/0 (fetch
. or post) pending. These entries keep track of the state of the cached disc
B . donain {INI, ROC, etc.) just as the DST Table keeps track of data segnents.
. The follouing low core cells contain the address of the CDT:
. | | 11273 contains the DST Nurber of the CDT
. #=-->| Napped Cache Region |-~~-+ %1274 contains the Bank Nunber of the CDT
veeeno>{(Napped disc donain #A)| %1275 contains the 0ffset uithin the bank of the (DT

6----{ (Dev #1) l(---&

| |
#--=>|  Last Cache Region |<¢---+
| (Cached disc domain) |
| (Dev #1) |
| |
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Header Entry CDT’ENTRIES
The total nunber of (DT entries configured in this table (i.e. includes all
three types of entries). The nunber of entries in the table will be:
1 entry for the header
+ 1 entry for each disc ldev configured.
0 # Entries COT’ENTRIES (CDT Device entries)
+ 1 entry for each DRQ configured.
1 Entry Size (X30) CDT*SIZE (COT Mapped Domain entries)
2 # Free Entries CDT’FREE’ COUNT This schene insures that this table can never overflow (sinte an entry in the
DRQ table is aluays obtained before an entry in this table).
3 1st Free Entry (table offset) CDT’FREE’HERD
COT’SIZE
4 Last Free Entry (table offset) COT’FREE' TAIL Size of each entry in the table.
5 Max # Entries Used COT’ HAK’ USED CDT’FREE’ COUNT
Total nunber of entries currently unassigned.
6 # Ldevs cached CDT”NUN’ LDEVS
COT’FREE"HERD
7 | 1st Cache device entry (entry nunber) CDT’DISC’HERD Table relative offset {i.e. Entry number * entry size) of the first available
entry.
210 # Hords this DST CDT’DST’WORDS
COT’FREE’ TRIL
pal} TRUE if stopcache pending CDT’STOP’PND Table relative offset of the last available entry.
112 ¥ Sectors sequential fetch COT’SEQ’ MINFTCH CDT” HAX’ USED
The naxinun nunber of entries in use at one tine.
x13 # Sectors randon fetch CDT’RND” NINFTCH
CDT* NUM’ LDEVS
114 TRUE if wait for physical post CDT’FORCE’ POST The nunber of ldevs currently cached.
15 Head of inpeded queue (PIN) CDT’ STGP’ QUEUE CDT*DISC’ HERD
- The entry number of the first Device Entry.
%16
CDT’DST’ WORDS
The total nunber of words in this data segrment.
%27 ' CDT* STOP” PND

This value will be TRUE if there is a pending :STOPCACHE.

CDT* SEGHINFTCH
If there is a prefetch for a sequential read ("niss"), the size of the
prefetch is delinited by the extent size of the file. Within this linits-
tion, the prefetch is equal to the greater of two sizes:
1) Reguested size.
2) The largest integer nultiple of the request size that is smaller
than the value found in this cell.

The default vaiue is 96 sectors. (This value may be changed via
:CACHECONTROL).

CDT’RND' MINFTCH
This is the sane as LUi SEQ PINFTCH except tnat 1t's tor randon access

default value is 16 sectors. (This value may he charged via :CRCHECONT
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COT*FORCE' POST
When this value is TRUE, all writes uiil "block™ until *he physical update sn
di3c  completes. The systen default 13 FALSE. {(Can be altered v:2
<CACHECONTROL).

COT STOP’ QUEUE
If COT'STOR'PENDING 13 TRUE this will be tne PIN nunber of the head pin of
the processes ivpeded until the :STOPTRCHE completes.
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0 Next ldev entry feriry nunber)
1 Prev ldev entry (entry nunder) i COTTOEPREVLOEV
s |

2 Ldev for this d1sc | COT°08" Loy
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COT* DE" NEKT” LDEV
The entry nunber of the next Device Entry.

CDT* DE* PREV" LDEV
The entry nunber of the previous Device Entry.

£OT’DE* LDEV
The Ldev nunber for this cached device.

COT’DE* NAPD’ PRGES

Total numter of main memory pages allocated to disc domains for this cached
device. This includes mapped and unnapped regions. (1 nain merory page = 128
uords).

CDT*DE’ NRPD’ CNT
The total number of Mapped Donain entries associated with this Device Entry.

COT* DE’ NAPD’ HERD
The entry nunber of the first Napped Donain entry for this device.

CCT’DE’ MAPD* TRIL
The entry nunber of the last Mapped Domain entry for this device.

CDT” D€’ REGIONS
The total number of disc domain regions for this ldev (includes napped and
unnapped regions).

COT”DE' REG' HO

Menory address to the head region of the disc domain linked list. Disc domain
regions are linked in order based on the disc address they represent (i.e.
small disc address at head, large disc address at tail). This address will
not point to the region base (RB), but to the next domain (NO) field of the
region header. (This is to facilitate the use of the LLSH instruction).

COT’DE"REG* TL
Merory address of the tail region of the disc donain linked list. This ad-
dress will be of the previous donain (PD) field of the region header.

COT' DE’RHIT

Total nunber of times that a read uas requested and the requested disc domain
Was present in nenory - i.e. a read "hit”. This reans that the read completed
uithout perforning any I/0 (to fetch the domain). Thus this 1s actually the
nurber of read I/0s elinminated. This value uill reset to zero on overflow.

CDT'DE"WHIT

Total nunber of tines that a urite .as requested and the requested disc
dorain uas present in remory - i.e. a write “hit". If there udas no other
urite pending to the "hit" domain, then the process would continue as soon as
the cache nove completes - thus eliminating 3 block for 1/0. Otheruise, the
process would block waiting for the first urite to conplete. This value will
reset to zero on overflou.
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COT’SE'3NISS

Total rumber of tines that a read :ias re3.csied and the ~23.ssted diss dzmain
“as not :in Memory - 1.e. 3 ~ead “miss'.  Tnis Aeans that tre cfaguested disc
gonain rad to b2 fetched into merory Defore the read could complate - thus
potentially blocking the process. This vaiue =1il reset to 22-o on overfiow.

L7 0EURISS

Tetal rurzer of tirmes rat 2 Lrite -33 c2guested and the r~eguestes disc
dorain =as St in vemcry - i.2. @ <n.le Ueuse”. This does nat =esn that the
process w@ould Biock until the disc dorain is fetched 4&s i3 the case for
reads, Rather, ¢ free -esory regicn nculd te cbtaired 5 ze the destination
of tne cacme wcve. This d d 11 *he background
(unless avarridden via T 3 Tre :~3Cess to
continue without blocking. This value uill reset to zers on overflou.

CDT’DE’STOP
Total number of ti<es that a process had to olock on @ zache transfer. Uill
reset to zero cn overflow.

COT’DE’SCARPT

The mermory address of the last region locked at on a s2arch,  “ris 3ddress
u1ll be of the next domair (ND) field of the ~z3ion ™zazer. Thus value wuill
be used along with TDT'DE'REZHD to determine -ner® T start thE -oxt se2arch
for a cached disc domain At tines 1t Lill be nore efficiant to start uith
this address since the disc domain rejuestes nmay be of a higher disc address
than feund in this region header, rathar than aluays starting the search with
COT’DE"REG HD.
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Napped Domain Ent

Disc Caching

CD1" N0’ PREV
Entry nurber of the orevious napped denain entry for this device,

COT” D’ NEXT

O | Prev mapped donain entry (entry number)}| COT'MO’PREV Entry nunber of the next mapped domain entry for this device.
1 | Next mapped donain entry (entry nunber)] COT’HD’NEXT CDT N0’ SECTOR
The starting disc sector address representing this mapped domain entry.
2 Start sector COT* MO’ SECTOR
- - CDT7 MO’ END* SECTOR
dddress The ending disc sector address represeating Tthis =apped doma:n entry.
4 Last sector CDT"ND’ END’ SECTOR COT” N0’ FLRGS
- - Flags dascribing the state of this nagpec corain entry and the regian as-
address soclated with it;
6IALITI M LUFIRIVINISI/L S COT'ND'FLAGS (0:1) - Rbsent.
it IjotulofIloyE} /LT Region is not present in =emory.
StIfopsiciIicirielal /I R (1:1) - Inl.
Ef | ISIKlP j6loy /1T Region 1s already In-fotion-In. (Set when the Ffetch for
ML TEE st /e this cached region 1s initiated).
LI T I [ 2:1) - Im.
Region is In-Motion-Out. (Set by STARTOBJURITE uhen per-
7 # Reads pending COT" MO’ RERD’ CNT forning the background post of a cached region).
(3:1) - niss.
10 # lirites pending CDT' MO’ NRITE' CNT This disc domain uas not present and had to be prefetched.
(4:1) - LOCK. Not used.
1 Lock wasting COT" N0’ LKD" COT (5:1) - FuIP.
Forced Urite In Progress. Region uas forced out of remory
112 Head of inpeded LDR COT*nD* INPED' HO ) to nake roon for another object.
(6:1) - .
113 Head of active LDR COT° 1D’ LDR" HERD Recover Overlay Candidate. Region nay be forced out of
nenory to nake roon for another object. However, if this
114 Merory address COT’nD’ REN’ ROR ( region 1s referenced again 1t can be recovered.
- - 7:1) - VIRGIN.
if present Clean region in the urite state. Cleared as soon as a move
conpletes. (I.e. 1f this bit is on, then a urite can con-
16 ORQ for this napped domain COT*NO’ DISCREQ plete imediately. Otheruise the urite will have to wait
until the current write conpletes the physical post).
17 # Flushing (0Ts COT ND' LK CNT (8:1) - NOPOST.
Set when the (DT 1s being posted out as a resuit of a
120 Ldev for this rmapped donain Co1 M0’ LDEV Write request that did not want to wait for the physical
post to complete. This will be cleared by the cache com-
2 Head inpeded queue (PIN) {DT’h0’ INPEDED pletor uhen the physical post conpletes. (This 18 used to
insure that a cache move for any subsequent wurite reguest
x22 Device entry {entry nunber) £0T'ND’DE i ulli not be serviced until the physical post completes.)
) - .
123 Set 1f doing sequential I/0. Wdhen the reguest for the
. last area of this disc donain 1s complete, this donain
. u1ll be nade a ROC.
(10:3) - Mot used.
x27 (13:3) - SIATE
0 - AVAIL. [OT 1is an available entry.
5.00.00 £.90.00 !
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1 - READ, Only read LDR(s) are attached. Logical Disc Request Table
2 - WRITE. Urite LDR(s) and possibly read LOR(s) are
attached.
3 - FLUSH. CDT is being flushed out. X1017  Pointer to Logical Disc Request Table
4 - LOCK. Unused.
NOTE:
This table is really part of the ORQ (Chapter 13), fny entry uith
COT"MD"RERD’ CNT the logical request bit set in the flags uill conform to thig for-
The nunber of LDRs attached that are for reads {rove not conplete). mat and not the format of the stardard ORQ.
0T M0° URTTE INT

The nunber of LDRs attached that are for writes. NOTE: This count will not
be decrenented until both the cache rnove and the physical wurite conpletes.
Homever, as soon as the cache nove conpletes, the LDR will be dequeued fron
the CDT.

€01 0" Lk’ COT
Not used,

COT* 1D’ IPED’ HD

The first LDR that is inpeded. (I.e. the CDT is in a write state already and
another urite is attached. The second write will be placed in this queue un-
til the first urite completes.)

CDT* RO’ LOR' HERD
The first LDR that is on the active list for this CDT.

COT* N0’ NEN’ RDOR
The nenory address {region base) for this napped disc domain, if present.

€DT*M0° DISCREQ

The disc request table index associated uith this napped disc domain. This
uill be used to fetch this region in, or to post this region after any logi-
c;l %Iﬂs (urites) have completed. (I.e. this DRG is used for the physical
1/0.

COT' RO’ LK*CNT
Not used.

COT* N0’ LDEV
The ldev nunber for this napped domain.

COT* 00" INPEDED

The PIN for the first process impeded on this napped disc domain. Processes
get inpeded herse uhen they do WRITFORID uhen theirr LDR is on the (DT inpeded
queue and the Mapped Domain is currently being written out, (This uill alse
happen upon a :STOPCACHE to force all LDRs to complete.) Rs soon as the
physical post of the NMapped Domain 1s complete, all processes inpeded here
uill be auakened.

COT' M0’ DE
The entry nunber for the Davice antry that this Mapped Domain entry ix as-
socidted «ith.

$.00.00
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Logical disc requests entries are used to narage requests bGetusen the
requesting process and a -apped disc domain. They are the counterpart of
disc reguests entries used to ranage ghysical I/0 requests betueen 3 process
and a disc. These entries are kept as part of the DRQ Table, but uill never
be gueued to the disc’s DIT, instead they uill be queued to the napped disc
donain CDT entry. LDR entries nay only be placed onto the following gueues:

1) The (DT active list.

2) The COT inpeded (DR list.

3) The Disabled Disc Request. (This will only happen if the buffer
segnent is absent when the logical I/0 (cache move) is attempted.)

ROTE:
LDRs are singly linked onto the [OT queues and doubly linked
onto the disabled disc request queue.
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Logical Disc Request Entry LDR’FLRGS
Flags.
(0:3) - Not used.
111111 (3:1) - SBUF.
3456 72 89301234°¢5 Set if request is to/from a System Buffer
(4:1) - IOWAKE.
0 [//1 S| I| B D} D} Si €I M{/] CI D[ L] I| LDR’FLAGS Set if system should Wake up the process when the logical
/71 81 0] L] of o] Ef DI O1/] Ul I| D| N 1/0 conpletes.
A1 ul Wl of NL§RETEVIZLRE STRI (5:1) - BLOCKED.
JILFLRLCLELPLIN | 71 | AL L Set if the process wants to uait for the logical disc
/71 LKl KL ) ol 8] @l DI/l RI BI R O request to conplete.
J# LEIEl 1Sl LUl ol/] €l LI E|C (6:1) - DOAE.
A1 1 4ol 1Tl &N/ al Elal Set uhen the logical disc request is complete and the
72 S T A I R I A VA I T I | process will be awakened (if IOMAKE is set)
(7:1) - DO’POST.
1 HODR of extent linmit LDR’L"HODR Set if the caller uants to be uaited until the physical
post to disc completes. Only valid for urite requests.
2 tdev LDR’ LDEV (8:1) - SERIRL’POST.
Set uhen the physical post should be through the Global
3 Mapped Dorain CDT entry number LDR"CDT Serial Urite queue.
(9:1) - CDT’QUEUED.
418} DST nunber LDR’ BUFDST This request has been queued - either onto the CDT active
queue (see CDT Mapped Donain entries) or onto the disabled
5 0ffset into DST LDR’ BUFRDR disc request list
(10:1) - NOVE’DONE.
6 Strategy I Function LDR” STRAT’ FUNC The nove has been conpleted, but the process won’t be
auakened until the DONE bit is set.
7 Count/Xlog/Control returns LOR” COUNT (11:1) - Not used.
(12:1) - CUR’REQ.
110 P LDR’ PARM1 Set if this request is the current/active request.
(13:1) - DISRBLE.
i P2 LDR” PRRM2 Set if the request is disabled.
(14:1) - LDR’REQ.
212 | Qualifier | Status LDR’STATQ Set if this is a logical disc request.
(15:1) - LDR’INLOC.
713 PIR nunber LDR’PCB Set if Mapped Donain CDT entry is in process’s locality
list.
114 Prev. LDR in queue (table relative) LDR’ PREVQ
LDR* L’ HODA
15 Next LDR in queuve (table relative) LDR*NEXTQ The High Order Disc Address of the extent limit. (See note with LDR’B’HODA)
%16 HODR of extent base LDR*8”HODA LDR’ LDEV
The ldev for this request
17 LODA of extent base LDR’B” LODA
LOR’CDT
220 LODR of extent linmit DR’ L’ LODA The CDT nunber for the Mapped Domain entry associated with this request.
LDR’BUFDST
Data Segnent nunber for the target of the legical I/0 request. If bit zero
is set, then this is the process’s stack.
LDR’ BUFRDR
Offset within the DST (above) for the target address. If the DST is the
process’s stack, then this address will be DB relative.
5.00.00 6.00.00
23- 17 23- 18
Disc Caching
LDR’ STRAT® FUNC

(0:8) - Strategy
- Unknoun caller
1 - Unknoun File Systen
2 - Spooler
3 - Directory
4-7- Unknown caller
8 - Gennessage

9 - File Systen, Quiesce I/0

10 - File Systen, Sequential, No Buf
11 - File Systen, Direct, Ho Buf

12 - File Systen, Sequential, Buffered

13 - File Systen, Direct, Buffered
- File Systen, KSAN
- File Systen, IMRGE

7
123

(8:8) - Function
0 - Read
1 - Hrite

LDR* COURT

On initiation, this specifies the requested transfer count {+uords, -bytes).
At conpletion of the request, this contains the actual transmission count
(+uords, -bytes).

LDR’ PARM1
This is the High Order Disc Rddress of the requested disc sector.

LDR’ PRRM2
This is the Low Order Disc Rddress of the requested disc sector.

LDR’STATQ
Uniforn status returns.

LDR'PCB
PIN of the requesting process.

LDR’ PREVQ

Table relative index of the previous LDR in the queue. (NOTE: LDRs are sing-
ly linked on the CDT queues, and doubly linked on the disabled disc request
queue).

LDR’NEXTQ
Table relative index of the next LDR in the queue.

LDR* B’ HODA

The High Order Disc Address of the extent base. (Used when the logical disc
request is through the file systen. Caching uses this infornation when
searching nerory for a "hit" on a cached domain).

LDR* B’ LODA
The Low Order Disc Rddress of the extent base. {See note above).
LOR’ L’ LODA
The Low Order Disc Rddress of the extent limit. (See note above).

6.00.00
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