
































































































































































































































































































































































































































































































































DP indicates that the device is a disk pack if DP = 1.

Area ident. is the area to which the record belongs.

No. sectors in record is the size of record (in sectors).

Device number is the physical device number of the RAD or disk pack.

FWA of area is the absolute address where the data records should begin being restored.

No. sectors per track/No. sectors (zero) to write is the number of sectors containing all zeros preceding
nonzero data in the record.

CKSM is the checksum of this record in the 2's complement form.

The saving of an area for subsequent restoration is performed as follows:
1. A small and large bootstrap are written with their checksums.

2. A header for the RBM RAD bootstrap is written. The FWA and device number for the header is obtained
from K:RDBOOT.

3. The image of the RBM RAD boofstrap is read from the file RADBOOT in the SP area, and written.

4. Data records are written with each record being preceded by a header and followed by a checksum. Lead-
ing and trailing zeros of a record are not written. Size of the data records depends upon the amount of
available background space used as a buffer.

5. After all the specified areas are saved, the tape is verified by using the checksum word of each header and

data record.

‘RESTORE The area(s) to be restored is specified on the :RESTORE command. The data is read using the device
assigned to the M:BI DCB. The small bootstrap, large bootstrap, and RBM disk bootstrap are skipped. Data records
are read and restored using the headers that precede them with all leading and trailing zeros of a record also being
restored. Restoration has to be made to the same type of disk as that from which the records were saved.

The overall flow of the RAD Editor is illustrated in Figures 63 through 67,
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Figure 64, RADEDIT Flow, COPY (cont.)




\

?

COPY

(s

.

Setup F:SI, F:SO
DCBs and FPTs.

(YU

ves
/

ivioduie add
2 no
\

Read EBCDIC file
into Background
Buffer.

Set record
length =0 for

all library files.

Invert EBCDIC in
Background Buffer
starting at highest
core location.

<l

Read DEFREF File
into Background
Buffer starting at
Lowest Core Locat.

l

Scan module for

DEFs and REFs.

COPY
38

CcOoprY
38

COPY
4]

Write out DEFREF
file withnew entry
to DEFREF file.

A\

Invert EBCDIC
in background.

Y

Write out EBCDIC
file with new entry
to EBCDIC file.

Read MODIR
file into
background.

Write out MODIR
file inciuding
entry for this
module.

Figure 64. RADEDIT Flow, COPY (cont.)

Utility Functions

169



Set up F:SO DCB
(area, file name,

ASN).

Process options
if any.

\

If add option, skip
to EOF on output
file.

Setup F:SO DCB
(ASN, DCT Index,
Op Label Table,
Index).

\

&)—

Process options
if any.

Copy input file
to output file.

v

Write EOF on
output file.

Figure 64. RADEDIT Flow, COPY (cont.)

170 Utility Functions




SQUEZ

. deleted entries.

Scan command for
area to squeeze.

Read ali of file
directory forarea
into background.

Arem
specified areas
squeeze

Squeeze file
directory, removing

.

Current file
directory entry =1 ?
(BADTRACK)

If gap between EOT
no and badtrack BOT,
insert largest file
that will fit and
update directory.

Move file and

update directory.

All
permanent
disk filesmoved
?

Figure 65. RADEDIT Flow, SQUEEZE

Utility Functions

171



172

Write out

. file directory.

brary
in SP or FP

area
?

yes
y
Search MODIR file

for existing modules
and copy modules
from MODULE file

. to Temp. file (X1).
‘

Create new library

files (MODIR,

DEFREF, EBCDIC)
using file X1 as input.

SQUEZ

Utility Functions

Figure 65, RADEDIT Flow, SQUEEZE (cont.)




SAVE

Setup to write out
small boot. (a) size
of large boot in
small boot. (b) build
CKSM for small boot

y

Write out small
boot to BO.

Y

T

C_ s e tho b
YETUpP TO Wiife Our idilge

boot. (a) putread order
in large boot (MT or PT).

(b) build CKSM for
large boot.

v

Write out large
boot to BO.

y
Build header for
disk boot and
write to BO.

Y

Get RADBOOT from
SP file RADBOOT

and write to BO.

Build header for
data record.

Read data from
specified area.

Figure 66. RADEDIT Flow, SAVE

Utility Functions

173



Calculate number of
sectors of zeros at

frontend of record if
“lany save in header.

'

Remove trailing
zeros if any.

y

Build CKSM and
write out header.

v

Write data record
to BO.

All

specified areas

dumped
?

yes

Verify tape
generated.

Figure 66. RADEDIT Flow, SAVE (cont.)

174 Utility Functions



REST

REST

Scan directive for
area to restore.

r

Skip first four rec-
ords (bootstraps)
and read first data

header.

Verify disk being
restored has same
secfor size as fhaf
saved.

CKSM data
header.

—_—

Write leading
zeros if any
precede data.

Read data record
A

S

(a) Write data rec-
ord on disk and
(b) Read new data
header.

areas restored
2

Figure 67. RADEDIT Flow, RESTORE

Utility Functions

175



11. SYSTEM GENERATION

Overview

The System Generation program is assembled in absolute, using the ASECT directive, and is ORG'd (origined) at
two locations:

1. The first ORG at location X'140' allocates and defines the system flags and pointers. 1t is the first location
that cannot be used for an external interrupt. The system flags and pointers are a group of cells that pro-
vide communication between SYSGEN, all portions of the Monitor, and the system processors and service
routines. Since these cells are in fixed, predetermined locations, they are defined via the EQU directive
in all programs that reference them. Note that these cells must not be changed, deleted, or altered in any
way in the SYSGEN listing unless the EQU directives are also changed in all programs that reference the
cells. The system flags and pointers are followed by a skeleton of the Master Dictionary. The Master
Dictionary is not necessarily fixed at its assembled location since it may be moved to the unused interrupt
cells if sufficient space exists.

2. The next ORG (based on assembly parameters) fixes the start of the SYSGEN program. SYSGEN is ORG'd
such that the program will occupy the highest address portion in memory. This provides the SYSGEN
Loader with the maximum amount of room to load the Monitor and its overlays in the lower address portion
of memory. If a user adds a significant amount of code to the Monitor, this ORG may have to be moved
to a higher location to prevent the Monitor from overflowing SYSGEN during the load.

The System Generation program is divided into two sections designated as SYSGEN and SYSLOAD. SYSGEN pro-
cesses all the SYSGEN control commands and allocates and initializes all the Monitor tables from the information
on the control commands. It also builds a symbol table for SYSLOAD that contains the name and absolute address
of all the Monitor tables., Optionally, SYSGEN will output on a rebootable deck containing the Monitor tables
and SYSLOAD on cards, paper tape, or magnetic tape. The SYSGEN phase can be overwritten during the loading
of the Monitor, and terminates by exiting to SYSLOAD.,

SYSLOAD loads the Monitor, all optional resident routines, the RBM overlays, the Job Control Processor, and then
writes these in to the RBM file in the SP area. A map containing the RBM table allocation and RAD allocation is
output upon request. SYSLOAD terminates by reading in the disk Bootstrap and exiting to it, simulating a booting
of the system from the disk.

Figure 68 illustrates the core layout of SYSGEN and SYSLOAD after the absolute object module is loaded by the
Stand-Alone SYSGEN Loader.

Unchanged X' 140"

System Flags and Pointers X1208"
Skeleton of Master Dictionary X'236'
Unchanged X'400"

Stand-Alone SYSGEN Loader

Unchanged
SYSGEN Processing Routines
Subroutines Unique to SYSGEN
SYSLOAD
Subroutines Used by SYSGEN and SYSLOAD

#MEMSIZE

Note: #MEMSIZE and #SYSGEN are assembly parameters.

Figure 68. SYSGEN and SYSLOAD Layout Before Execution

176 Utility Functions



Figure 69 depicts a typical core layout after SYSGEN and SYSLOAD have executed.

Unchanged

MTW, O Instruction Stored in all Used
Interrupt Locations

Unused Interrupt Locations Used for
Monitor Tables

X'140!
System Flags and Pointers
X'216'
Remainder of Monitor Tables
RBM Overlay Area Tt 512 Locations

~—Patch Area
Floating Point, Decimal Byte=String, and Conversion

Instruction Simulation Packages, if Required

RBM Root

Resident RBM Overlays

RBM Initialize Routine +— Background FWA (starts on first page
(Extends into Background Area) boundary after Resident RBM)
Area Used by SYSLOAD to Load JCP About 4600 Locations
SYSLOAD #MEMSIZE

Figure 69. SYSGEN and SYSLOAD Layout After Execution

SYSGEN/SYSLOAD Flow

The flowcharts in Figure 70 depict the overall flow of SYSGEN and SYSLOAD. The labels used correspond to the
labels in the program listing.

Loading Simulation Routines, RBM, and RBM Overlays

The S region of the SYSLOAD listing contains a loader that loads the instruction simulation packages, RBM, the
RBM overlays, and the Job Control Processor (JCP). Each object module loaded must have one DEF directive that
identifies the object module to the loader.! The DEFs listed in Table 8 are recognized by the Loader.

fThis DEF must be the first load item in the ROM.

SYSGEN/SYSLOAD Flow/Loading Simulation Routines, RBM, and RBM Overlays
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Figure 70. SYSGEN/SYSLOAD Flow
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Figure 70. SYSGEN/SYSLOAD Flow (cont. )
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Figure 70. SYSGEN/SYSLOAD Flow (cont. )
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Table 8. Standard SYSLOAD DEFs

DEF Name Program

ABEX Background abort/exit

ALLOT ALLOT Service Calls

ARM ARM/DISARM/CONNECT/DISCONNECT
BKLI Background Loader

BYTSIM Byte String Instruction Simulation Routine
CHECK CHECK Service Calls

CKD Crash Dump to LP

CKD2 Crash Dump to LP

CKPT Checkpoint

CLOSEX Ciose a DCB

CRD Crash Dump to Bl

CRS Crash Save

CVSIM Convert Instruction Simulation Routine
DECSIM Decimal Instruction Simulation Routine
DELETE Service Call

DEVI DEVICE Service Calls

ENQ Enqueve/Dequeue

ESU Error Summary

EXTM Termination Service Calls

FGL1 Run-time Loader

FGL2 Run-time Loader

FGL3 Run-time Loader

FPSIM Floating Point Simulation Routine
GETNRT 1/O Subroutines

INIT Boot time initialization

IOEX I0EX Service Calls

KEY 1 Keyin Processor

KEY2 Keyin Processor

KEY3 Keyin Processor
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Table 8. Standard SYSLOAD DEFs (cont.)

DEF Name Program

KEY4 Keyin Processor

KEY5 Keyin Processor

KEYé6 Keyin Processor

KEY7 Keyin Processor

LOG Error Logger

LP Line Printer Handlers
OPENX Open a DCB

PINIT INIT Service Calls
PRINT PRINT Service Calls
READWRIT READ/WRITE Service Calls
REWIND REWIND Service Calls
RUN RUN Service Calls
RWBFILE Blocked File 1/O
RWDEVF Unblocked File 1/0O
SDBUF Side Suffering Routines
SIGN AL Signal Handler

SJOB SJOB/KJOB Service Calls
SN AM SETN AME Service Calls
STDLB STDLB Service Calls
TAPE Magnetic Tape Handlers
TERM Task Termination
TMGETP Task/ECB Subroutines
TMTYC Task/ECB Subroutines
TRAPS Trap Handling

T Task Termination

WAIT WAIT Service Calls
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The loader satisfies references to any of the RBM tables and RBM DEFs in the object modules it loads. References
that can be satisfied are contained in the RBM Symbol Table. The address of each RBM table is stored in the Symbol
Table by SYSGEN when the table is allocated. The address of each RBM DEF is stored when it is encountered during
loading of the RBM object module.

All other references are treated as overlay entry-point references, and saved in the RBM Program Table. A more
detailed discussion is given in the "Monitor Internal Services" chapter.

SYSGEN 1/0

SYSGEN and SYSLOAD perform all of their own 1/O via the READ/WRITE routine except for the typing of alarms
performed by TYPE, The READ/WRITE routine will handle all standard SIGMA peripheral devices.

The READ/WRITE rouiine makes exiensive use of tabies {caiied IOTO through 10T18) that fuily describe the charac-
teristics of each peripheral device. (See the comments in the program listing for descriptions of the READ/WRITE
routine and the tables.) The paper tape format used by SYSGEN on read operations is identical to the format used
by RBM described in Appendix B.

Rebootable Deck Format

If a :PUNCH control command is read by SYSGEN, a rebootable deck is output that includes the RBM tables with
their initialized values, SYSLOAD, and the RBM Symboi Table.t This deck can be used to load a new version of
RBM without re-inputting ali the SYSGEN control commands.

The first card in the rebootable deck consists of a one-card bootstrap program that loads the next two cards in the
deck. These next fwo cards consist of a program that loads the remainder of the deck, consisting essentiaiiy of ihe

RBM Table, SYSLOAD, and the RBM Symbol Table in core image format.

The two cards containing the Core Image Loader have the following format:

Byte No. Contents

0 X'FF' (for card 1) X'9F' (for card 2)

1,2,3 Unused (all zeros)

4,5,6,7 Complement checksum of entire card (carry out
of bit 0 is ignored in computing checksum)

8,9 Unused (all zeros)

10, 11 Load address, minus one, for following data

12-119 Loader in absolute core image format

f . . . .
If the rebootable deck is output to paper tape, there are no special additional characters. That is, the paper tape
contains an exact card image.
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The core image format of the Two-Card Loader is

word 1 X'FF' or X'9F'

word 2 Complement checksum of entire 29 words on card

word 3 Load address - 1
word 4

(words 4-30
contain the
Two-Card
Loader in abso-
lute core image
format, )

word 30

0 78 1516 3]

The RBM Tables, SYSLOAD, and the RBM Symbol Table are output in the core image format

word 1 X'FF' or X'9F! Sequence number (0-n)
Complement checksum

word 2 Load address - 1 (not incl. halfword 0)

word 3

(words 3-30

contain the

above-mentioned
data in core
image format. )

word 30

{ +
0 78 1516 31

All cards contain an X'FF' in byte 0 except the last card. The last card contains an X'9F' in byte 0 and the
SYSLOAD entry address in place of the load address in word 1. The last card contains no data other that the
SYSLOAD entry address, the sequence number, and checksum,

Stand-Alone SYSGEN Loader

The Stand-Alone SYSGEN Loader is a small loader specifically created to load the SYSGEN absolute object module.
Since SYSGEN is assembled in absolute, the SYSGEN Loader will only load absolute load items and handles only
the small subset of the Sigma Object Language required to load SYSGEN,

The SYSGEN Loader 1/O routine is similar to the SYSGEN 1/O, with the code performing the actual loading being
similar to the code in the SYSGEN Loader.

Stand-Alone SYSGEN Loader



APPENDIX A. RBM SYSTEM FLAGS AND POINTERS

Table A-1. RBM System Flags and Pointers

Name Location Description
K:SYSTEM X'28’ Monitor Identification (RBMIDENT) have the following
meaning:
Bits 0-7 System-identification (X'30' = RBM).
Bits 8-11 Version (C=3, D=4, etc.).
Bits 12-15 Update (1, 2, 3, etc.).
Bits 16-23  Reserved.
Bits 24-25 00 - Sigma 5.
01 - Sigma 6/7.
10 - Sigma 9.
11 - Reserved.
Bit 26 Reserved.
Bit 27 Reserved.
Bit 28 Reserved.
Bi+ 29 Real-Time Routines
Bit 30 Reserved.
Bit 31 Reserved.
K:BACKBG X'140' Beginning address of background.
K:BCKEND X141 Ending address of background.
K:FGDBG1 X'142' Current beginning address of FGD.
K:FGDEND X'143' Ending address of FGD.
K:CCBUF " X144 Address of Control Card Buffer.
K:BPOOL X'145' Start address of BCKG Blocking Buffer Pool.
K:FGDBG?2 X'146' Beginning address of FGD set at SYSGEN.
K:FMBOX X'147' Start address of FGD Mailboxes.
K:FPOOL X'148' Start address of FGD Blocking Buffer Pool.
K:UNAVBG X'149 Start address of unavailable memory.
K:MASTD X'14A" Start address of Master Dictionary.
K:NUMDA X'148' Highest valid DW index for MASTD.
K:VRSION X'14C! RBM version.
K:ACCNT X*'14D" Job Accounting flag.
K:0OV X'14E' Permanent and current sizes of OV.
K:KEYST X'14F' Post status of key=in here.
K:JCPI1 X'150' JCP and Control Task.
Bits have the following meaning:
Bit 0=1, JCPis executing.
Bit 1=1, Background is active.
Bit 2=1, Background is checkpointedonthe RAD.
Bit 3=1, Background is being used by Foreground
but was not checkpointed.
Bit 4=1, Waiting for key=in response.
Bit 5=1, Skip to next JOB card.
Bit 6=1, Set by ABORT for CALEXIT.
Bit 7=1, Set by CALEXIT for ABORT.
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Table A-1.

RBM System Flags and Pointers (cont.)

Name Location Description
K:JCP1 (cont.) Bits 8-15, Previous assign. of C device (for TY
key=in).
Bits 16-21, Unused.
Bit 22= 1, System processor executing.
Bit 23= 1, Execute BKGD Debug.
Bits 24-25, 0 means no PMD requested.
1 means conditional PMD.
2 means unconditional PMD.
Bit 26, Flag for CKPT that alarm typed.
Bit 27= 1, RBM Initialize routine is running.
Bit 28= 1, FG key-in active.
Bit 29= 1, TY key-in active.
Bit 30= 1, Attend command was input.
Bit 31= 1, JOB command was input.
K:CTST X'151 Flags to execute Control Task subtask. Bits have the
following meaning:
Bit 0= 1, Execute CHECKPOINT.
Bit 1= 1, Execute FGD Loader/Releaser.
Bit 2= 1, Execute Restart.
Bit = 1, Time to service all devices.
Bit 4= 1, Execute ABORT/EXIT.
Bit 5= 1, Execute key=in,
Bit 6= 1, Execute PMD.
Bit 7= 1, BCKG is IDLE.
Bit 8= 1, Execute BCKG load.
Bit =1, Load JCP.
Bit 10= 1, Load BCKG (Program not JCP).
Bit 11= 1, Key=~in required by higher priority
subtask .
Bit 12= 1, RecycleFGL1/2to FGL1 for possible RLS.
Bit 13= 1, Execute error logger.
Bit 14= 1, CKPT deferred during BCKG abort.
Bit 15= 1, BKG in WAIT following attended mode
abort.
Bit 26= 1, KEY2 doing STDLB disk file
OPEN/CLOSE.
Bit 27=1, FGLI called from FGL2,
Bit 28= 1, Control Task is operating.
Bit 29= 0, Execute ABORTpart of ABORT/EXIT,
Bit 29= 1, Execute EXIT part of ABORT/EXIT.
Bit 30= 1, PMD from key=in request.
Bit 31= 1, PMD from PMD command.
KsSY X'152' Nonzero if SY key-in active.
K:BPEND X153 End of ioad area for BCKG program.
K:CTWD X'154! WD code for Control Task. Byte 0 nonzero means CT
’ was triggered.
K:CTGL X'155' Group level for Control Task. a7
K:BLOAD X'156' Name in BCD of BCK program to load two words.
K:BAREA X'158' Area to load BCK program from.
K:ASSIGN X159 Address of ASSIGN table.
K:RUNF X'15A" Post run status here for FGD load.
K:HIINT X'158" HWO = Control task interrupt number.

HW1 = Highest address used for interrupt. o

<~
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Table A-1. RBM System Flags and Pointers (cont.)

Name Location Description

K:FGDBG3 X'15C" Begin address of FGD from FMEM key-in.

K:PMD X'15D" Cells to dump for PMD as DW address (5 words).

K:DCB X'62' DCB for Control Task to load in overlays (7 words).
Always assigned to RBM File.

K:KEYIN X'169" Key-in Response Buffer (6 words).

K:FGDBG4 X'16F! Byte 0 = FWA of FGD prior to CKPT (Page Bits 15-31 =
K:BCKEND prior to CKPT).

K:DELTA X"170' Entry point for Delta.

K:QUEUE X7 Address of Queue routine. Byte 0 = Nonzero, Stop I/O
on BCKG.

K:BTFILE X"172 Status of BT Files

Bits 0- 8, 1bit for each X1 file. Bitsetto
1 means SAVE file.
Bits 16 - 31, LWA to use for non-SAVE files.

K:GO X'173! Permanent and current sizes of GO.

K:PAGE X'174' Byte 0 = Number of lines per page.

K:RDBOOT X'175' FWA and device Number of RADBOOT.

K:DCT1 X'176' Addresses of tables.

K:DCT16 X177

K:OPLBS1 X'178'

K:OPLBS3 X179

K:RFT4 X"17A!

K:RFT5 X'178'

K:SERDEV X"7¢! Address of SERDEV.

K:REQCOM X"17D' Address of REQCOM.

K:INITX X'17E! Address to return to after INIT runs.

K:FGLD X"17F' Byte 0 = Nonzero, XEQ FGD Load/RLS.

K:PMD1 X'180' Flags for dumps.

K:CTDR7 X181 Location to save context pointer during Control Task
dump.

K:DBTS X'182' Context pointer for Background PMD.,

K:KEYDCB X'183' — X'187' DCB to read operator keyins.

K:CLK1 X'188' Clock cells must start on a DW boundary: there are
counters for 4 clocks — 2 words/clock .t

K:CLK2 X'18A' Word 2 gets stored into word 1 when Counter =0.

K:CLK3 X'18cC’

t
The user never needs to access Clock 4.
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Table A-1. RBM System Flags and Pointers (cont.)

Name Location Description

K:ABTLOC X'18E' Abort location.

K:MSG1 X'190' KEY-IN.

K:MSG2 X'193' KEY ERR.

K:MSG3 X'196! RLS NAME NA.

K:MSG4 X'19A! FILE NAME ERR.

K:MSG5 X'19¢" FGD AREA ACTIVE.

K:MSGé X'1A3 NOT ENUF BCKG SPACE.

K:MSG7 X"A9 UNABLE TO DO ASSIGN.

K:MSG8 X'1AF! BCKG CKPT.

K:MSG?9 X'12' BCKG IN USE BY FGD.

K:MSG 10 X'IB7" BCKG RESTART.

K:MSG11 X'1BB’ CK AREA TOO SMALL.

K:MSG12 X'1co’ 1/O ERR ON CKPT.

K:MSG13 X"1C5! JOB ABORTED AT xxxxx.

K:MSG 14 X'1CB! LOADED PROG NAME.

K:MSG15 X'"1CF! UNABLE TO LOAD BCKG PUB LIB.
K:MSG16 X'1D7! CKPT ABORT, 1/O HUNG.

K:XITSIM X'1E6 Unimplemented instruction normal return.
K:TRPSIM X'1E7" Unimplemented instruction trap retum.
K:PPGMOT X'1E8' Unimplemented instruction memory-protection error return.
K:MONTH X'IEA! Table of days/month and BCD names.
K:DATE1 X'1Fé' Number days in current year; current year - 1900.
K:DATE2 X'1F7 Day of year.

K:TIME X'1F8' Time of day in seconds.

K:ELTIM1 X'IF9" FGD saves BCKG elapsed time here.
K:LIMIT X'IFA! Maximum execution time for BCKG.
K:ACCNAM X'1FB* Account entry for AL file (8 words).
K:ELTIM2 X'202 Last word of account entry (elapsed time).
K:PTCH X'207' Beginning address of patch area.
K:PTCHND X'208' Ending address of patch area.

K:1OWD X209 I/O trigger values.

K:1OGL X'20A'

K:CPWD X'20B' CP trigger values.

K:CPGL X'20C'

K:IOLOCK X'20D'

K:RMPT X'20E' RMPT location and length.

K:BMEM X'20F! Maximum number of BCKG pages.
K:JAET X'210' Number of allocatable DCT entries.
K:RTS X211 RBM stack pointer.
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Table A-1,

RBM System Flags and Pointers (cont.)

Name Location Description

K:MDNAME X'212 Address of MDNAME table.

K:DCTIX X213 Address of DCT1 table.

K:RBMEND X'214 LWA of resident RBM.

K:RUNJ X'215! Status from JCP run CAL.

K:DEBUG X'216' Debug communication LOC.

K:FSMM X'217! Pages, end address for foreground SMM.
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APPENDIX B. PAPER TAPE STANDARD FORMAT

A binary record is signaled by an X'11' as the first character, and the two bytes following are the record sizes.
The specified number of data bytes follow the count.

An EBCDIC record is one whose first character is not an X'11'.  An EBCDIC record is terminated by an NL code
(]5]6)' or a blank frame (00).
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APPENDIX C. ERROR LOGGING

The detection of a system, device, or software error will cause RBM to acquire information about the error, generate
a log record, post the log record, and perform some form of recovery. Upon finding a stacked error-log record
pointer, the Control Task will call the LOG overlay to file the log.

The LOG overlay unstacks the log record and writes it to the ER oplabel in 16-word records. Normally, the ER op-
labe! should be directed to a file in the SP area named ERRFILE with a record size of 16 words and blocked format.

However, the ER oplabel can also be directed to a card or tape device.

1t should be noted that if ERRFILE does exist in the SP area, the ER oplabel will be connected to it by default at sys-
tem boot time.

Error Log Record Formats

The following error logs can be generated by RBM:

Code Code

11 SIO Failure 22 System Identification

12 Device Timeout 23 Time Stamp

13 Unexpected Interrupt 27 Operator Message

15 Device Error 28 /O Activity Count

16 Secondary Record for Device Sense Data 30 PFI Primary Record

17 Hardware Error 31 MFI Primary Record

18 System Startup 32 Processor Poll Record

19 Watchdog Timer 41 550 Processor Configuration
1D Instruction Exception 42 550 Memory Parity Secondary Record
21 Configuration Record 43 Memory Poll Record

The formats for these error log records are given below consecutively:

510 FAILURE The SIO failure is emitted when the

following SIO CC are returned:

X Count=6 Mode!l Number DCTMODX 010x
100x
110x

Milliseconds Since Midnight

SIO Status 1/O Address DCT21,DCTI

MFI if SIO TDV x -DCT19, DCT20
S6orE7 cC & '

CcC
Subchannel \\' TDV Current
Status N Command DA

p.

DCT13
TDV Status Bytes Remaining

The 1/O sequence is SIO, TDV.
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DEVICE TIMEOUT

X112 Count =D Mode! Number
Milliseconds Since Midnight
HIO Status 1/O Address
\\\\ HIO DV TIO
& CC CC CcC
Subchannel TDV Current
Status \ Command DA

TDV Status

Bytes Remaining

Current Comma

nd Doubleword

TIO Status Retry Retrle.s .
Request | Remaining
1/0 Count

L

T

Seek Address

UNEXPECTED INTERRUPT

Appendix C

X'13' Count = 4

Model Number
(0 if unknown)

Milliseconds Since Midnight

AlO Status 1/0O Address
LB

DCTMODX

DCT12

-, DCT19, DCT20, DCT20A

DCTI3

DCT21, I0Q10, 10Q11

DCT25

10Q12

DCTMODX

DCTI12

-, bCney, -, -



DEVICE ERROR

X'15! Count=D Model Number DCTMODX
Milliseconds Since Midnight
AlO Status I/0 Address DCT12
\\\\Qi AlO oV Tio -, DCT19, DCT20, DCT20A
& cc cc cc
N
Subchannel \ TDV Current
Status N Command DA
4 DCT13
TDV Status Bytes Remaining
——  Current Command Doubleword —
TIO Status Retry | Retries DCT21, I0Q10, IOQ11
Request | Remaining
1/0 Count DCT25
\ Q
&\\
Seek Address 10Q12
SECONDARY RECORD FOR DEVICE SENSE DATA
X'16¢ Count as 1/0 Address Note: The 1/O address links the

ded
Neede secondary record to the cor-

responding device error entry,

Milliseconds Since Midnight

Sense
(Up to 16 bytes)
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SYSTEM STARTUP

0 78 1516 23 24 31
Startup Type| Recover
X'18' Count = 4 :p3 Yp Count ;ﬁyo

Milliseconds Since Midnight

Year - 1900 Julian Day

AMUIMIMINNNR

HARDWARE ERROR

0 78 1516 23 24 31

Code Count=10 |0

0| Trap CC

Milliseconds Since Midnight

PSD Word 1

PSD Word 2

0 (reserved)

0 (reserved)

Real Address of Trapped Instruction

Trapped Instruction

AMMMMOMN

WATCHDOG TIMER

Appendix C

0 78 1516 23 24 31

Code Count=10 {0 0] Trap CC

Milliseconds Since Midnight

PSD Word 1

PSD Word 2

0 (reserved)

0 (reserved)

Real Address of Trapped Instruction

Trapped Instruction

AMMMIMIMUIIdMDIN

Generated by trap 4C,

Generated by Trap 46,



INSTRUCTION EXCEPTION

0

78 15 16

23 24 31

Code

Count=10{0

0

Trap CC

Milliseconds Since Midnight

PSD

Word 1

PSD

Word 2

0 (reserved)

0 (reserved)

Real Address of Trapped Instruction

Trapped

Instruction

ARRRRRARR RN RN RN N ) ) Y §) ) ) 5 N R ) ) R

CONFIGURATION RECORD

X210

Count
as needed

DA\

Milliseconds Since Midnight

Model Number

Alternate 1/O Address

Primary 1/0

Address

SYSTEM IDENTIFICATION

X'22

Count=5

Core Size in | Relative
8K Word Time
Blocks Resolution

Milliseconds Since Midnight

System Version Flags

Site Identification

Generated by Trap 4D

Entered at system STARTUP

One pair of words per device

€ pal VOrgs per ce

in DCT

order; multiple records may occur
(maximum five devices per record].

Recorded at system STARTUP

Relative Time Resolution is expressed
as a value of n such that actual rela-
tive time resolution = 2" msec, The

value of n for the most likely resolu-

tions are

n=20 when the timing space is

supplied by a frequency 21 KHZ

n=1 500 HZ
n=4 60 HZ
For CP-R, n=1.
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System, Version, Flags

The format of system, version, flags and site identification is operating system specific. For the RBM system, version
and flags are formatted at location X'2B'.

0 34 78 1516 31

28 [Monitor \\\: Versi Paramet:
nl ersion ra ors
N

Location 2B contains three items:

1. Monitor - This field contains the code number of the monitor. The codes are as follows:

Code Menitor

0 None or indeterminate
1 BCM

2 16 Bit RBM

3 32 Bit RBM

4 BPM

5 BTM/BPM

6 uTs

7 CpP-v

8 CP-R

9-F Reserved for future use

2. Version - This is the version code of the monitor and is coded to correspond to the common designation for
versions, The alphabetic count of the version designation is the high-order part of the code and the version
number is the low-order part. For example, A0O is coded X'10' and D02 is coded X'42'.

3. Parameters = The bits in this field are used to indicate suboptions of the monitor,

Bit Meaning if Set

31 Symbiont routines included.
29 Real-time routines included.
28 Unused.

27 Reserved.

26 Reserved.,

24-25 Field defining CPU.

Bit 24 Bit 25 Meaning

0 1 Sigma 5-7

1 0 Sigma 9
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TIME STAMP

X'23' Count = 3

AN\

Milliseconds Since Midnight

Year = 1900

Juiian Day

OPERATOR MESSAGE

Count as

X127 Needed

A\

Milliseconds Since Midnight

TEXTC
Count

/

TEXTC Message

Max Size = 56 characters (CP=R) /

I

1/0 ACTIVITY COUNT

Count as \ DCT Index
28 f
needed &\ First ?Jevice:
Relative Time
N
/O Address, \\\ DCT Index |
I/O Count,
B o W
/0 Addressz NDCT lndex2
1/0 County

This record entered once each hour on the

hour.

Binary integers

A facility is provided to inject messages
from the computer operator (or diagnostic

pi‘ngGi’ﬂ) info the eror log. The opeiaion
may enter these messages from the operator
console via the ERRSEND key-in.

Recorded once per hour and at recovery.
Maximum of 5 entries per record, Counts

are reset to zero at Boot,
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PFI PRIMARY RECORD

EEEEN NN

Milliseconds Since Midnight

MFI PRIMARY RECORD

eor | coor =2 NN

Milliseconds Since Midnight

PROCESSOR POLL RECORD

x| corr-3 NNONNONNN

Milliseconds Since Midnight

Unit Poll | Unit One record produced per nonzero poll
b\Address cc | Type Poll Status status received.

012 78 1112 1516

550 PROCESSOR CONFIG URATION

41 Count as W One record per cluster defined in SYSGEN,
needed
i\ CL = cluster *
Relative Time UN = U”f' i
TYPE = unit type
23 |3
Type Code ¥~ CL|UN POLR Results Type Code Unit Name
S 1 CPU
One entry for each unit in Z g ml
the cluster (maximum 8), 4 MIOP
7 SuU

550 MEMORY PARITY SECONDARY RECORD

@ | Cour =4 &\\\\\\\\\\%

Relative Time

Memory Status Word 0

Memory Status Word 1
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MEMORY POLL RECORD

e | comr-s NNONMONON

Milliseconds Since Midnight

Memory Status Word 0

Memory Status Word 1

Memory Status Word 2
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APPENDIX D. XEROX STANDARD OBJECT LANGUAGE

INTRODUCTION
GENERAL

The Xerox standard object language provides a means of
expressing the output of any Xerox processor in standard
format, All programs and subprograms in this object format
can be loaded by the Monitor's relocating loader.t Such o
loader is capable of providing the program linkages needed
to form an executable program in core storage. The object
language is designed to be both computer-independent and
medium-independent; i.e., it is applicable to any Xerox
computer having a 32-bit word length, and the same format
is used for both cards and paper tape,

SOURCE CODE TRANSLATION

Before a program can be executed by the computer, it must
be translated from symbolic form to binary data words and
machine instructions, The primary stages of source program
translation are accomplished by a processor. However, under
certain circumstances, the processor may not be able to trans-
late the entire source programdirectly into machine language
form.

If a source program contains symbolic forward references, a
single-pass processor such as the Xerox Symbol assembler can
not resolve suchreferences into machine language. Thisisbe-
cause the machine language value for the referenced symbol
is not established by a one-pass processor until after the state-
ment containing the forward reference has been processed.

A two-pass processor, such as the Xerox Meta=Symbol assem-
bler, is capable of making "retroactive" changes in the
object program before the object code is output. Therefore,
a two-pass processor does not have to output any special
object codes for forward references. An example of a for-
ward reference in a Symbol source program is given below,

Y  EQU  §+43

BG Z
R EQU Z+1
t.l\.!!'!n.r.\-“-g!'\. a discussion of the object language isnot directly

pertinent to CP-V, it is included in this manual because it
applies to some of the processors operating under CP-V.
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In this example the operand $ + 3 is not a forward reference
because the assembler can evaluate it when processing the
source statement in which it appears. However, the oper-
ond Z in the statement

cLs z

is a forward reference because it appears before Z has been
defined. In processing the statement, the assembler outputs
the machine-language code for Cl,5, assigns a forward ref-
erence number (e.g., 12) to the symbol Z, and outputs that
forward reference number. The forward reference number
and the symbol Z are also retained in the assembler's symbol
table.

When the assembler processes the source statement
LI, R z

it outputs the machine-language code for LI, assigns a for-
ward reference number (e.g., 18) to the symbol R, outputs

that number, and again outputs forward reference number
12 for symbol Z.

On processing the source statement
Z EQU 2

the assembler again outputs symbol Z's forward reference
number and also outputs the value, which defines symbol Z,
so that the relocating loader will be able to satisfy refer-
ences to Z in statements CI,5 Z and LI,R Z, At this time,
symbol Z's forward reference number (i.e., 12) may be
deleted from the assembler's symbol table and the defined
value of Z equated with the symbol Z (in the symbol table).
Then, subsequent references to Z, as in source statement

BG Z

would not constitute forward references, since the assembler
could resolve them immediately by consulting its symbol
table,

If a program contains symbolic references to externally
defined symbols in one or more separately processed subpro-
grams or library routines, the processor will be unable to
generate the necessary program linkages.

An example of an external reference in a Symbol source pro-
gram is shown below,

REF ALPH

.

LI,3  ALPH

When the assembler processes the source statement

REF ALPH



it outputs the symbol ALPH, in symbolic (EBCDIC) form, in
a declaration specifying that the symbol is an external ref-
erence. At this time, the assembler also assigns a declara-
tion name number to the symbol ALPH but does not output
the number, The symbol and name number are retained in
the assembler's symbol table.

After o symbol has been declared an external reference, it
may appear any number of times in the symbolic subprogram
in which it was declared. Thus, the use of the symbol
ALPH in the source statement

LI, 3 ALPH

in the above example, is valid even though ALPH is not
defined in the subprogram in which it is referenced.

The relocating loader is able to generate interprogram link-
ages for any symbol that is declared an external definition
in the subprogram in which that symbol is defined. Shown
below is an example of an external definition in a Symbol
source program,

DEF  ALPH
LI,3  ALPH

ALPH  AL4  X'F2'

When the assembler processes the source statement
DEF ALPH

it outputs the symbol ALPH, in symbolic (EBCDIC) form, in
a declaration specifying that the symbol is an external defi-
nition. At this time, the assembler also assigns a declaration
name number to the symbol ALPH but does not output the
number, The symbol and name number are retained in the
assembler's symbol table.

After a symbol has been declared an external definition it
may be used (in the subprogram in which it was declared) in
the same way as any other symbol. Thus, if ALPH is used as
a forward referente, as in the source statement

LI, 3 ALPH

above, the assembler assigns a forward reference number to
ALPH, in addition to the declaration name number assigned
previously. (A symbol may be both a forward reference and
an external definition,)

On processing the source statement
ALPH Al 4 X'F2'

the assembler outputs the declaration name number of the
label ALPH (and an expression for its value) and also outputs
the machine-language code for Al,4 and the constant X'F2',

OBJECT LANGUAGE FORMAT

An object language program generated by a processor is out-
put as a string of bytes representing "load items”. A load
item consists of an item type code followed by the specific
foad information pertaining to that item. (The detailed format
of each type of load item is given later in this appendix.)
The individual load items require varying numbers of bytes

for their representation, depending on the type and specific
content of each item. A group of 108 bytes, or fewer, com-
prises a logical record. A load item may be continued from
one logical record to the next.

The ordered set of logical records that a processor generates
for a program or subprogram is termed an "object module",
The end of an object module is indicated by a module-end
type code followed by the error severity level assigned to
the module by the processor.

RECORD CONTROL INFORMATION

Each record of an object module consists of 4 bytes of con-
trol information followed by a maximum of 104 bytes of load
information. That is, each record, with the possible excep-
tion of the end record, normally consists of 108 bytes of
information (i.e., 72 card columns).

The four bytes of control information for each record have
the form and sequence shown below.

Byte O
Record Type Mode Format
1 1 1 0
0 1 2 3 4 5 6 7
Byte 1
Sequence Number
0 7
Byte 2
Checksum
0 7
Byte 3
Record Size
0 7

Record Type specifies whether this record is the last
record of the module:

000 means last
001 means not last

Mode specifies that the loader is to read binary infor-
mation. This code is always 11.

Format specifies object language format. This code is
always 100,

Sequence Number is O for the first record of the module
and is incremented by 1 for each record thereafter,
until it recycles to O after reaching 255.

Checksum is the computed sum of the bytes comprising
the record. Carries out of the most significant bit
position of the sum are ignored.

Record Size is the number of bytes (including the record
control bytes) comprising the logical record (5 < record
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size < 108). The recordsize will normally be 108 bytes
for all records except the last one, which may be fewer,
Any excess bytes in a physical record are ignored.

LOAD ITEMS

Each load item begins with a control byte that indicates the
item type. In some instances, certain parameters are also
provided in the load item control byte. Inthe following dis-

cussion, load items are categorized according to their function:

1. Declarations identify to the loader the external and
control section labels that are to be defined in the
object module being loaded.

2. Definitions define the value of forward references,
external definitions, the origin of the subprogram being
loaded, and the starting address (e.g., as provided in
a Symbol /Meta-Symbol END directive).

3. Expression evaluation load items within a definition
provide the values (such as constants, forward refer-
ences, etc.) that are to be combined to form the final
value of the definition.

4, Loading items cause specified information to be stored
into core memory.

5. Miscellaneous items comprise padding bytes and the
module-end indicator,

DECLARATIONS

In order for the loader to provide the linkage between subpro-
grams, the processor must generate for each external refer-
ence ordefinition aload item, referred to as a "declaration",
containing the EBCDIC code representation of the symbol
and the information that the symbol is either an external ref-
erence or a definition (thus, the loader will have access to
the actual symbolic name).

Forward references are always internal references within an
object module. (External references are never considered
forward references.) The processor does not generate a dec-
laration for a forward reference as it does for externals; how-
ever, it does assign name numbers to the symbols referenced.

Declaration name numbers (for control sections and external
labels) and forward reference name numbers apply only within
the object module in which they are assigned. They have no
significance in establishing interprogram linkages, since
external references and definitions are correlated by match-
ing symbolic names. Hence, name numbers used in any
expressions in a given object module always refer to symbols
that have been declared within that module.

The processor must generate a declaration for each symbol
that identifies a program section. Each object module pro-
duced by an assembler is considered to consist of at least
one control section, If no section is explicitly identified
in the source program, the assembler assumes it to be a
standard control section (discussed below). The standard
control section is always assigned a declaration name
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number of 0. All other control sections (i.e., produced by
a processor capable of declaring other control sections) are
assigned declaration name numbers (1, 2, 3, etc.) in the
order of their appearance in the source program.

In the load items discussed below, the access code, pp, des-
ignates the memory protection class that is to be associated
with the control section. The meaning of this code is given
below.

PP Memory Protection Feature!

00 Read, write, or access instructions from.
01 Read or access instructions from,

10 Read only.

11 No access.

Control sections are always allocated on a doubleword
boundary. The size specification designates the number of
bytes to be allocated for the section.

Declare Standard Control Section

Byte O
Control byte

0 0 0 0 1 0 ! i

0 1 2 3 4 5 6 7
Byte 1

Access code Size (bits 1 through 4)

P P 0 0

0 1 2 3 4 5 6 7
Byte 2

Size (bits 5 through 12)

Byte 3

Size (bits 13 through 20)

0 7

This item declares the standard control section for the object
module. There may be no more than one standard control
secfion in each object module. The origin of the standard
control section is effectively defined when the first reference
to the standard control section occurs, although the declara-
tion item might not occur until much later in the object
module.

"1Read" means a program can obtain information from the
protected area; "write" means a program can store informa-
tion into a protected area; and, "access" means the compu-
ter can execute instructions stored in the protected area.



This capability is required by one=-pass processors, since
the size of a section cannot be determined until all of
the load information for that section has been generated by
the processor.

Declare Nonstandard Control Section

Byte O
Control byte
0 0 0 0 1 1 0 0
1 2 3 4 5 6

Byte 1

Access code Size (bits 1 through 4)

P P 0 0

0 1 2 3 4 7
Byte 2

Size (bits 5 through 12)

Byte 3

Size (bits 13 through 20)

This item declares a control section other than standard con-
trol section (see above).

Declare Page Boundary Control Section

Byte O

Control Byte )
0 0 0 1 1 1 1 0
0 1 2 3 4 5 6 7
Byte 1
Access code Size (bits 1 through 4)
P P 0 0
0 1 2 3 4 5 6 7
Byte 2

Size (bits 5 through 12)

Byte 3

Size (bits 13 through 20)

0 7

This item declares a nonstandard control section beginning
on a memory page boundary.

Declare Dummy Section

Byte O
Control byte

0 0 0 1 0 0 1

1 2 3 4 5 6 7
Byte 1

First byte of name number
0 7
Byte 2
Second byte of name number!
0 7
Byte 3
Access code Size (bits 1 through 4)

p P 0 0
0 1 2 3 4 7
Byte 4

Size (bits 5 through 12)

Byte 5

Size (bits 13 through 20)

0 7

This item comprises a declaration for a dummy control sec-
tion. It results in the allocation of the specified dummy
section, if that section has not been allocated previously
by another object module. The labe! that is to be associ-
ated with the first location of the allocated section must be
a previously declared external definition name. (Even
though the source program may not be required to explicitly
designate the label as an external definition, the processor
must generate an external definition name declaration for
that label prior to generating this load item.)

Declare External Definition Name

Byte O
Control byte
0 0 0 0 0 0 1 1
0 1 2 3 4 5 6 7
Byte 1
Name length, in bytes (K)
0 7

"IF the module has fewer than 256 previously assigned name
numbers, this byte is absent,
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Byte 2 Byte 2
First byte of name First byte of name
0 7 0 . 7
Byte K+1 Byte K+1
Last byte of name Last byte of name
0 7 0 7

This item declares a label (in EBCDIC code) that is an exter-
nal definition within the current object module. The name
may not exceed 63 bytes in length.

Declare Primary External Reference Name

Byte O
Control byte
0 0 0 0 0 1 0 ]
0 1 2 3 4 5 6 7
Byte 1
Name length (K), in bytes
0 7
Byte 2
First byte of name
0 . 7
Byte K+1
Last byte of name
0 7

This item declares a symbol (in EBCDIC code) that is a pri-
mary external reference within the current object module.
The name may not exceed 63 bytes in length.

A primary external reference is capable of causing the loader
to search the system library for a corresponding external
definition. If o corresponding external definition is not
found in another load module of the program or in the system
library, a load error message is output and the job is errored.

Declare Secondary External Reference Name

This item declares a symbol (in EBCDIC code) that is a sec-
ondary external reference within the current object module.
The name may not exceed 63 bytes in length,

A secondary external reference is not capable of causing the
loader to search the system library fora corresponding exter-
nal definition. If a corresponding external definition is not
found in another load module of the program, the job is not
errored and no error or abnormal message is output,

Secondary external references often appear in library routines
that contain optional or alternative subroutines, some of which
may not be required by the user's program. By the use of pri-
mary external references in the user's program, the user can
specify that only those subroutines that are actually required by
the current job are to be loaded. Althoughsecondary external
references do not cause loading from the library, they do cause
linkages to be made between routines that are loaded.

DEFINITIONS

When a source language symbol is to be defined (i.e., equa-
ted with a value), the processor provides for such a value by
generating an object language expression to be evaluated by
the loader. Expressions are of variable length, and terminate
with an expression-end control byte (see "Expression Evalua-
tion" in this appendix). An expression is evaluated by the ad-
dition or subtraction of values specified by the expression.

Since the loader must derive values for the origin and start-
ing address of a program, these also require definition.

Byte 0

Control byte
0 0 0 0 0 1 0 0
0 1 2 3 4 5 6 7

This item sets the loader's load-location counter to the

Byte 0 value designated by the expression immediately following
the origin control byte. This expression must not contain

Control byte any elements that cannot be evaluated by the loader (see
0 0 0 0 0 1 1 0 "Expression Evaluation" which follows).
0 ] 2 3 4 > 6 7 Forward Reference Definition
Byte 1 Byte 0

Name length, in bytes (K) Control byte
0 0 0 1 0 0

0 7 1 2 3 4 5 6 7
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Byte 1
First byte of reference number
0 7
Byte 2
Second byte of reference number
0 7

This item defines the value (expression) for a forward refer-

ence, The referenced expression is the one immediately
t not contain

10T CON

following byte 2 of this load item, and mu

any elements that cannot be evaluated by the loader (see
“"Expression Evaiuation” which follows).

Forward Reference Definition and Hold

Byte O
Control byte

v 0 G i 0 0 0 ¢
0 1 2 3 4 5 6 7
Byte 1

First byte of reference number
0 7
Byte 2

Second byte of reference number
0 7

Thisitem defines the value (expression) for a forward refer-
ence and notifies the loader that this value is to be retained
in the loader's symbol table until the module end is encoun-
tered. The referenced expression is the one immediately
Eallawime dhn e nimbne To o mnmbnin mliiae thnd haua
|UI|U"IIIB THT IUNC Hivinuvci 13l IIIU’ LUTHIUITE YVUIUTD iU 1iuveoe
not been defined previously, but all such values must be
available to the loader prior to the module end.

After generating this load item, the processor need not retain
the value for the forward reference, since that responsibility
is then assumed by the loader. However, the processor must
retain the symbolic name and forward reference number
assigned to the forward reference (until module end).

External Definition

Byte O
Control byte
0 0 0 0 1 0 1 0
0 ] 2 3 4 5 6 7
Byte 1
First byte of name number
0 7

Byte 2

Second byte of name number!

0 7

This item defines the value (expression) for an external
definition name. The name number refers to a previously
declared definition name. The referenced expression is
the one immediately following the name number.

Define Start

Byte O
Control byte
0 0 0 0 i i 0 i
0 1 2 3 4 5 6 7

This item defines the starting address (expression) to be used
at the completion of loading. The referenced expression is
the one immediately following the control byte.

EXPRESSION EVALUATION

A processor must generate an object language expression
whenever it needs to communicate to the loader one of
the following:

1. A program load origin.

2. A program starting address.

3. An external definition value.

4. A forward reference value.

5. A field definition value.

Such expressions may include sums and differences of con-

stants, addresses, and external or forward reference values
that, when defined, will themselvesbe constants or addresses.

After initiation of the expression mode, by the use of a con-
trol byte designating one of the five items described above,
the value of an expression is expressed as follows:

1. An address value is represented by an offset from the

control section base plus the value of the control sec-
tion base.

"If the module has fewer than 256 previously assigned name
numbers, this byte is absent.

Appendix D 207



2. The value of a constant is added to the accumulated
sum by generating an Add Constant (see below) control
byte followed by the value, right-justified in four
bytes.

The offset from the control section base is given as a

constant representing the number of units of displace-
ment from the control section base, at the resolution

of the address of the item. That is, a word address

would have its constant portion expressed as a count
of the number of words offset from the base, while the
constant portion of a byte address would be expressed
as the number of bytes offset from the base.

The control sectionbase value is accumulated by means
of an Add Value of Declaration (see below)or Subtract
Value of Declaration load item specifying the desired
resolution and the declaration number of the control
section base. The loader adjusts the base value to the
specified address resolution before adding it to the cur-
rent partial sum for the expression.

In the case of an absolute address, an Add Absolute
Section (see below) or Subtract Absolute Section con-
trol byte must be included in the expression to identify
the value as an address and to specify its resolution.

3. An external definition of forward reference value is
included in an expression by means of a load item add-
ing or subtracting the appropriate declaration or for-
ward reference value. If the value is an address,
the resolution specified in the control byte is used to
align the value before adding it to the current partial
sum for the expression. If the value is a constant, no
alignment is necessary.

Expressions are not evaluated by the loader until all re-
quired values are available. In evaluating an expression,
the loader maintains a count of the number of values added
or subtracted at each of the four possible resolutions. A
separate counter is used for each resolution, and each
counter is incremented or decremented by 1 whenever a
value of the corresponding resolution is added to or sub-
tracted from the loader's expression accumulator. The final
accumulated sum is a constant, rather than an address
value, if the final count in all four counters is equal to O.
If the final count in one (and only one)of the four counters
is equal to +1 or =1, the accumulated sum is a "simple ad-
ress" having the resolution of the nonzero counter. If
more than one of the four counters hava a nonzero final
count, the accumulated sum is termed a "mixed-resolution
expression" and is treated as a constant rather than an
address.

The resolution of a simple address may be altered by
means of a Change Expression Resolution (see below)
control byte. However, if the current partial sum is
either a constant or a mixed-resolution value when the
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Change Expression Resolution control byte occurs, then
the expression resolution is unaffected.

Note that the expression for a program load origin or
starting address must resolve to a simple address, and the
single nonzero resolution counter must have a final count
of +1 when such expressions are evaluated.

In converting a byte address to a word address, the two least
significant bits of the address are truncated. Thus, if the
resulting word address is later changed back to byte resolu-
tion, the referenced byte location will then be the first byte
(byte 0) of the word.

After an expression has been evaluated, its final value is
associated with the appropriate load item.

In the following diagrams of load item formats, RR refers to
the address resolution code. The meaning of this code is
given in the table below.

RR Address Resolution
00 Byte

01 Halfword

10 Word

11 Doubleword

The load item discussed in this appendix, "Expression
Evaluation", may appear only in expressions.

Add Constant

Byte O
Control byte
0 0 0 0 0 0 0 |
0 1 2 3 4 5 6 7
Byte 1
First byte of constant
0 7
Byte 2
Second byte of constant
0 7



Byte 3

Third byte of constant

Byte 4

Fourth byte of constant

0 7

This item causes the specified four-byte constant to be added
to the loader's expression accumulator. Negative constants
are represented in two's complement form,

Add Absolute Section

Byte O

Control byte
0 0 1 1 0 1 R R
0 1 2 3 4 5 6 7

This item identifies the associated value (expression) as a
positive absolute address. The address resoiution code, RR,
designates the desired resolution.

Subtract Absolute Section

Byte O

Control byte
0 0 1 i ] 0 R R
0 1 2 3 4 5 6 7

This item identifies the associated value (expression) as o
negative absolute address. The address resolution code,
RR, designates the desired resolution.

Add Value of Declaration

Byte O
Control byte
0 0 1 0 0 0 R R
0 1 2 3 4 5 6 7
Byte 1
First byte of name number

0 7
Byte 2

| Secondbyte of name number’

0 7

t
If the module has fewer than 256 previously assigned name
numbers, this byte is absent.

This item causes the value of the specified declaration tobe
added to the loader's expression accumulator. The address
resolution code, RR, designates the desired resolution, and
the name number refers to a previously declared definition
name that is to be associated with the first location of the
allocated section.

One such item must appear in each expression for a reloca-
table address occurring within a control section, adding the
value of the specified control section declaration (i.e.,
adding the byte address of the first location of the control
section).

Add Value of Forward Reference

Byte O
Control byte
0 0 1 0 0 | R R
0 1 2 3 4 5 6 7
Byte 1
First byte of forward reference number
0 7
Byte 2

Second byte of forward reference number

0 7
This item causes the value of the specified forward reference
to be added to the loader's expression accumulator. The
address resolution code, RR, designates the desired resolu-
tion, and the designated forward reference must not have

been defined previously.,

Subtract Value of Declaration

Byte O
Control byte
0 0 1 0 i 0 R R
0 1 2 3 4 5 6 7
Byte 1
First byte of name number
0 7
Byte 2
Second byte of name number!

This item causes the value of the specified declaration to
be subtracted from the loader's expression accumulator.
The address resolution code, RR, designates the desired
resolution, and the name number refers to a previously de-
clared definition name that is to be associated with the
first location of the allocated section.
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Subtract Value of Forward Reference

Byte O
Control byte
0 0 i 0 1 1 R R
0 1 2 3 4 5 6 7
Byte 1
First byte of forward reference number
0 7
Byte 2

Second byte of forward reference number

0 7

This item causes the value of the specified forward reference
to be subtracted from the loader's expression accumulator,
The address resolution code, RR, designates the desired reso-
lution, and the designated forward reference must not have
been defined previously,

Change Expression Resolution

Byte O

Control byte
0 0 1 1 0 0 R R
0 1 2 3 4 5 6 7

This item causes the address resolution in the expression to
be changed to that designated by RR.

Expression End

Byte O

Control byte
0 0 0 0 0 0 1 0
0 1 2 3 4 5 6 7

This item identifies the end of an expression (the value of
which is contained in the loader's expression accumulator).

FORMATION OF INTERNAL SYMBOL TABLES

The three object code control bytes described below are re-
quired to supply the information necessary in the formation
of Internal Symbol Tables.

In the following diagrams of load item formats, Type refers
to the symbol types supplied by the object language and
maintained in the symbol table. IR refers to the internal
resolution code. Type and resolution are meaningful only
when the value of a symbol is an address. In this case, it
is highly likely that the processor knows the type of value
that is in the associated memory location, and the type field
identifies it. The resolution field indicates the resolution
of the location counter at the time the symbol was defined.
The following tables summarize the combinations of value
and meaning.
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Symbol Types

Type Meaning of 5-Bit Code

00000 Instruction

00001 Integer

00010 Short floating point

00011 Long floating point

00110 Hexadecimal (also for packed decimal)
00111 EBCDIC text (also for unpacked decimal)
01001 Integer array

01010 Short floating-point array

01011 Long floating-complex array

01000 Logical array

10000 Undefined symbol

Internal Resolution

IR Address Resolution
000 Byte

001 Halfword

010 Word

on Doubleword

100 Constant

Type Information for External Symbol

Byte O

Control byte
0 0 0 | 0 0 0 1
0 1 2 3 4 5 6 7
Byte 1

Type field | IR field

0 4 5 7
Byte 2

Name number
0 7

Byte 3 (if required)

Name number (continued)

U

~N

This item provides type information for external symbols.
The Type and IR fields are defined above. The name
number field consists of one or two bytes (depending on the
current declaration count) which specifies the declaration
number of the external definition.

Type and EBCDIC for Internal Symbol

Byte O

Control byte
0 0 0 1 0 0 1 0
0 1 3 4 5 6 7



Byte 1
Type field | IR field
0 4 5 7
Byte 2
Length of name (EBCDIC characters)
0 7
Byte 3
First byte of name in EBCDIC
0 7
Byte n
Last byte of name in EBCDIC
0 7
Byten~-1,...
Expression defining value of internal symbol
0 : 7

This itemsupplies type and EBCDIC for an internal symbol . The
ioad items for Type and IR are as above . Length of name speci -
fies the length of the EBCDIC name in characters. The name, in
EBCDIC, isspecified in the required number of bytes, followed
by the expression defining the internal symbol.

EBCDIC for an Undefined Symbol

Byte O
Control byte
0 0 0 1 0 0 1 1
0 1 2 3 4 5 6 7
Byte 1
Length of name (EBCDIC characters)

0 7
Byte 2

First byte of name in EBCDIC
0 7
Byte n

Last byte of name in EBCDIC
0 7
Byten-1, n-2

Two bytes of symbol associated forward reference number

0 7

This item is used to associate a symbol with a forward reference.
The length of name and name in EBCDIC are the same asin the
above item. The last two bytes specify the forward reference
number with which the above symbol is to be associated.

LOADING

Load Absolute

Byte O
Control byte

0 1 0 0 N N N N
0 1 2 3 4 5 6 7
Byte }

First byte to be loaded
0 : 7
Byte NNNN

Last byte to be loaded

0 7
This item causes the next NNNN bytes to be loaded abso-
futely (INNNN s expressed in natural binary form, except

that 0000 is interpreted as 16 rather than 0). The load loca-
tion counter is advanced appropriately.

Load Relocatable (Long Form)

Byte O
Control byte
0 1 0 1 Q C R R
0 ! 2 3 4 5 6 7
Byte 1
First byte of name number
0 7
Byte 2
Second byte of name numbert

0 7

Thisitem causes afour-byte word (immediately following this
load item) to be loaded, and relocates the address field
according to the address resolution code, RR. Control bit
C designates whether relocation is to be relative to a for-
ward reference (C = 1) or relative to a declaration (C = 0).
Control bit Q designates whether a 1-byte (Q = 1) or a
2-byte (Q = 0) name number follows the control byte of
this load item,

rIf the module has fewer than 256 previously assigned name
numbers, this byte is absent,
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If relocation is to be relative to a forward reference, the

forward reference must not have been defined previously.

When this load item is encountered by the loader, the load
location counter can be aligned with a word boundary by
loading the appropriate number of bytes containing all
zeros (e.g., by means of a load absolute item).

Load Relocatable (Short Form)

Byte O
Control byte
1 C D D D D D D
0 [ 2 3 4 5 6 7

This item causes a four-byte word (immediately following
this load item) to be loaded, and relocates the address field
{word resolution). Control bitC designates whether reloca-
tion is to be relative to a forward reference (C=1) or rela-
tive to a declaration (C=0). The binary number DDDDDD
is the forward reference number or declaration number by
which relocation is to be accomplished.

If relocation is to be relative to a forward reference, the
forward reference must not have been defined previously.
When this load item is encountered by the loader, the load
location counter must be on a word boundary (see "Load
Relocatable (Long Form)", above).

Repeat Load

Byte 1

Field location constant, in bits (K)

Field length, in bits (L)

S

0 7

This item defines o value (expression) to be added to a field
in previously loaded information. The field is of length L
(1 < L = 255) and terminates in bit position T, where:

T = current load bit position -256 +K,

The field location constant, K, may have any value from

1 to 255. The expression to be added to the specified
field is the one immediately following byte 2 of this load
item.

MISCELLANEOUS LOAD ITEMS

Padding
Byte O
Control byte
0 0 0 0 0 0 0 0
0 1 2 3 4 5 6 7

Padding bytes are ignored by the loader. The object lan-

Byte 0 guage allows padding as a convenience for processors.
Control byte Module End
0 0 0 0 1 1 1 1 Byte 0
0 ] 2 3 4 > é 7 Control byte
Byte ! 00 0 0 1 i 0
First byte of repeat count 0 1 2 3 4 5 6 7
Byte 1
0 7 4
Byte 2 Severity level
0 0 0 0 E E E E
Second byte of repeat count
0 1 2 3 4 5 6 7
0 7

This item causes the loader to repeat (i.e., perform) the

subsequent load item a specified number of times. The
repeat count must be greater than 0, and the load item to
be repeated must follow the repeat load item immediately.

Define Field

Byte O
Control byte
0 0 0 0 0 | | ]
1 2 3 4 5 6 7
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This item identifies the end of the object module. The
value EEEE is the error severity level assigned to the
module by the processor.

OBJECT MODULE EXAMPLE

The following example shows the correspondence between
the statements of a Meta=Symbol source program and the
string of object bytes output for that program by the assem-
bler. The program, listed below, has no significance other
than illustrating typical object code sequences.



Example

1

2
3 00000
4 000C8
5 000C8
6 000C9
7
8
9 000CA
10
11 000CB
12
i3 000CC
14 000CD
15 00CCE
16  000CF
17
18
19 000DO
20
21
22 000C8

50000000

69200000
20000001
680000CA
68000000
0001
00000003
00000004
224FFFFF

z

-r

x

ALPHA

AA

KON

CNT
BB

DEF

REF
CSECT
ORG

LI, CNT

(s~}

DATA, 2
EQU
EQU
LI, CNT

END

AA,BB,CC

RZ,RTN

200

(o]

=
N

KON

BB

AA

CC IS UNDEFINED BUT CAUSES NO
ERROR

EXTERNAL REFERENCES DECLARED
DEFINE CONTROL SECTION ALPHA
DEFINE ORGIN

DEFINES EXTERNAL AA; CNT IS A
FWD REF

{4 RZ IS AN EXTERNAL REFERENCE, AS

( DECLARED IN LINE 2

DEFINES RPT; R AND KON ARE
| FORWARD REFERENCES
BB IS AN EXTERNAL DEFINITION
| USED AS A FORWARD REFERENCE
CNT IS A FORWARD REFERENCE
RPT IS A BACKWARD REFERENCE

RTN IS AN EXTERNAL REFERENCE
DEFINES KON

DEFINES R

DEFINES CNT

DEFINES EXTERNAL BB THAT HAS
ALSO BEEN USED AS A FORWARD
REFERENCE

END OF PROGRAM

CONTROL BYT

Begin Record

ES (In Binary)

Record number: 0

00111100
00000000
01100011
01101100

00000011

00000011

00000011

00000101

00000101

Record type: not last, Mode binary, Format: object language.

Sequence number 0
Checksum: 99
Record size: 108

0302C1C1 (hexadecimal code comprising the load item)

Declare external definition name (2 bytes) Name: AA

0302C2C2

Declare external definition name (2 bytes) Name: BB

0302C3C3

Declare external definition name (2 bytes) Name: CC

0502D9E9

Declare primary reference name (2 bytes) Name RZ

0503D9E3D5

Declare primary reference name (3 bytes) Name: RTN

Declaration number: 2

Declaration number: 4

Declaration number: 1

Declaration number: 3 J

Declaration number: 5

Record control
information not
part of load item

> Source Line 1

} Source Line 2

Appendix D




Begin Record Record number: O

0A010100000320200002 A
00001010 ) Define external definition
Number 1 '
00000001 | Add constant: 800 X'320° > Source Line 5
00100000 Add value of declaration (byte resolution)
Number 0
00000010 J  Expression end J
. 040100000320200002 R
00000100 Origin
00000001 Add constant: 800 X'320'
00100000 ¢ Add value of declaration (byte resolution) b Source Line 4
Number 0
00000010 J  Expression end J
4422000000 A

01000100 Load absolute the following 4 bytes: X'22000000*

07EB0426000002
00000111 Y Define field
Field location constant: 235 bits
Field length: 4 bits
} Add the following expression to the above field:

v~

Source Line 5

00100110 Add value of forward reference (word resolution)
Number 0
00000010 J  Expression end J
8432000000 i A
10000100 Load relocatable (short form). Relocate address field (word resolution)
Relative to declaration number 4
The following 4 bytes: X'32000000'
07EB0426000602
00000111 Define field > Source Line 6
Field location constant: 235 bits
Field length: 4 bits
Add the following expression to the above field:
00100110 Add value of forward reference (word resolution)
Number 6
00000010 Expression end J
CC50000000 )
11001100 Load relocatable (short form). Relocate address field (word resolution)
Relative to forward reference number 12
The following 4 bytes: X'50000000'
07EB0426000602
00000111 Define field S Source Line 9
Field location constant: 235 bits
Field length: 4 bits
Add the following expression to the above field:
00100110 Add value of forward reference (word resolution)
Number 6
00000010 Expression end )

No object code is generated for source lines 3 (define control section) or 4 (define origin) at the time they are encountered.

The control section is declared at the end of the program after Symbol has determined the number of bytes the program requires.
The origin definition is generated prior to the first instruction.
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Begin Record

Record number: O

11010010

01000100

00000111

00100110

00000010

10000000

00001000

Begin Record

D 269200000
Load relocatable (short form). Relocate address field (word resolution)
Relative to forward reference number 18

The following 4 bytes: X'69200000'

4420000001
Load absolute the following 4 bytes: X'20000001"

07EB0426000002

Define field

Field location constant: 235 bits

Field length: 4 bits

Add the following expression to the above field:
Add value of forward reference (word resolution)
Number 0

Expression end

80680000CA
Load relocatable (short form). Relocate address field (word resolution)

Relative to declaration number 0
The following 4 bytes: X'680000CA'

8568000000
Load refocatable (short form). Relocate address field (word resolution)
Relative to declaration number 5

The following 4 bytes: X'68000000'

08

Define forward reference {continued in record 1)

Record number: 1

00011100
00000001
11101100
01010001

00000001
00100000

00000010

01000010

00001000

00000001

00000010

00001000

00000001
00000010

Record type: last, Mode: binary, Format: object language.
Sequence number |
Checksum: 236

Record size: 81

000C010000033C200002 (continued from record 0)
Number 12

Add constant: 828 X'33C'

Add value of declaration (byte resolution)
Number 0

Expression end

42001
Load absolute the following 2 bytes: X'0001"

080006010000000302
Define forward reference
Number 6

Add constant: 3 X'3'
Expression end

080000010000000402
Define forward reference
Number 0

Add constant: 4 X'4'
Expression end

Source Line 11

Source Line 13

Source Line 14

Source Line 15

Source Line 16

Record Control
Information

Source Line 16

Source Line 17

Source Line 18
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Begin Record Record number: 1

0F00024100
00001111 Repeat load
Repeat count: 2

01000001 Load absolute the following 1 bytes: X'00'

0800120100000340200002
00001000 Define forward reference
Number 18

00000001 Add constant: 832  X'340'
Add value of declaration (byte resolution)

Number 0
00000010 Expression end
0A020100000340200002
00001010 Define external definition
Number 2

00000001 Add constant: 832 X'340'
00100000 Add value of declaration (byte resolution)

Number 0

00000010 Expression end
44224FFFFF

01000100 Load absolute the following 4 bytes: X'224FFFFF' J
0D0100000320200002 A

00001101 Define start

00000001 Add constant: 800 X'320'
00100000 Add value of declaration (byte resolution)

Number 0

00000010 Expression end J
08000344

00001011 Declare standard control section declaration number: 0

Access code: Full access.

0E00
00001110 Module end
Severity level: X'0'

Size 836 X'344'

A table summarizing control byte codes for object language load items is given below.

Advance to Word
Boundary

Source Line 19

Source Line 22

Type of Load Item

Object Code Control Byte

0 0 0 0 0 0 0 O
0 0 0 0 0 O 1
o 0 0 0 0 O 1 O
0 0 0 0 0 0 1 1
0 0 0 0 0 1 0 O
0o 0 0 0 0 1 0 1
0 0o 0 0 0 1 1 0
0 0 0 0 0 1V 1 1
0o 0o 0 0 1 o0 0 O
0 0 0 0 1 0 0 1
0 0 0 0 1 0 1 O

Padding

Add constant

Expression end

Declare external definition name
Origin

Declare primary reference name
Declare secondary reference name
Define field

Define forward reference

Declare dummy section

Define external definition
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Object Code Control Byte

Type of Load Item

0 0 0 o0 1 0
o o 0o 0 1 1
c 0o 0 o0 1 1
o o 0 0 1 1
0 0 0 o0 1 1
0O 0 0 1 0 O
¢ ¢ ¢ 1 ¢ ¢
0o 0 0 1 0 O
o 0o ¢ 1 0 O
c o o 1 1 1
c 0o 1 0o 0 O
6 0o 1 0o 0 1
0o o 1 o 1 0

[ BN -]
o o
o
o

6 ¢ 1 1 o 1
0o 0o 1 1 1 0
0 1 0 0 N N
o 1 0 1 Q@ C
1 ¢ D D D D

2 o A o~ x” =N

o~ 7z =

D X X W X O

O ® 7 =

Declare standard control section

Declare nonstandard control section

Define start

Module end

Repeat load

Define forward reference and hold

Provide type information for external symbol
Provide type and EBCDIC for internal symbol
EBCDIC and forward reference number for undefined symbol
Declare page boundary control section

Add value of declaration

Add value of forward reference

Subtract value of declaration

Subtract vaiuve of forward reference

Change expression resolution

Subtract absolute section
Load absolute
Load relocatable (long form)

Load relocatable (short form)
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APPENDIX E. XEROX STANDARD COMPRESSED LANGUAGE

The Xerox Standard Compressed Language is used to represent
source EBCDIC information in a highly compressed form,

Several Xerox processors will accept this form as input or
output, will accept updates to the compressed input, and
will regenerate source when requested, No information is
destroyed in the compression or decompression,

Records may not exceed 108 bytes in length. Compressed
records are punched in the binary mode when represented on
card media. Therefore, on cards, columns 73 through 80
are not used and are available for commentor identification
information. This form of compressed language should not
be output to "compressed" files since the 1/O compression
may cause loss of data.

The firstfour bytes of each record are for checking purposes.
They are as follows:

Byte 1 Identification (OOL11000). L =1 for each
record except the last record, in which case

L =0.
Byte 2 Sequence number (0 to 255 and recycles).

Byte 3 Checksum, which is the least significant
eight bits of the sum of all bytes in the rec-
ord exceptthe checksumbyte itself. Carries
out of the most significant bit are ignored.
If the checksum byte is all 1's, do not
checksum the record.

Byte 4 Number of bytes comprising the record, in-
cluding the checking bytes (<108).

The rest of the record consists of a string of six-bit and
eight-bit items. Any partial item at the end of a record
is ignored.

The following six-bit items (decimal number assigned) com-
prise the string control:

Six-Bit

Decimal

Item Function

0 Ignore.

1 Not currently assigned.

2 End of line.

3 End of file.

4 Use eight-bit character which follows.
5 Use n + 1 blanks, next six-bit item is n.
6 Use n + 65 blanks, next six-bit item is n.
7 Blank.

8 0

9 1

10 2
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Six-Bit
Decimal
Item

Function

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
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INTRY
DY INT
NAME

ABr X
A39RT
ACTV
ALLFT
ARM
3KLASSY
KL
CALLY
CALLAP
THECK
CTHECKA
CHXRAL
CHKRAL A
CKD
cX2
CXENADT
CKEMACTS
CXKENACTY
CXKENACTY
CXINTADR
CKINTLAR
cKpY
cLAase
cLaserry
ZLageXx
ZLASKRFIL
ZHRRESG
ZR9

T ZRF L4
CRs
CRsp
pl-T.¢¢
2CRAYSY
JEACTV
JELETE
JELFPT
DEN
DEV]
DEVN
IFGNH
JFGD3AL
bl
"JISARM
1sc
DISCCU
J1sCl1B
DPAK
JPAKCU
DRC
JUMP
JVF
EMARECR
EMARECS3X
EMBLDECH
EMDATAL
EMDATAAR
EMGETECS
EMSETEM
EMGETFPT
EMSETR3
EMSETR3A

BVERLAY
NAME

AdE X
TER™
168 X
ALLAT
ARM
BxLy
SKLY
~wBF 1L
RwWBFIL
CHETK
CHECK
CHECK
CheCK
ke
Crl2 .
TETYC
TMTYC
TMTYC
TMTYC
TMIYC
TMTYC
CxPTY
REANAR
REAY AR
TLesEX
CLBSEX
ZEV]I
RD
cLesex
CRS
CRS»
ABE x
READAR
168F ¥
?ELETE
CHECK
ENG
CEV]
CEVI
CUMP
SUMP
DEV]
ARM
T1scC

DEVI
CumMpP
DEVI
TMGETP
TMGETP
TMGE TP
TMGE TR
TMGETF
TMTYC
TMTYC
TMTYC
CHECK
CHECK

APPENDIX F. SYSTEM OVERLAY ENTRY POINTS

DESCRIPTIAN

PRACESS A39RT AND EXIT CALS FOR BACKGRAUND
PRACESS ALL AXBRT CALS

PRACESS ACTIVATE CALS

FACESS ALLBT CALS

PRARCESS CHNNECT,AIMsDISCBNNECT,DISARM CALS
DBES “ACKGROUND DCR ASSIGNMENTS

PFRFERY BACKGKAUND LBACING FUNCTIHNS

SUR To CALL QUEUE AND wAll FBR 1/8 COMPLETION
ENTRY TR CALL. WITH PRFSET! PRIBRITY
PRECESS CHFCK CALS

SECENNCHECK RAUTINE

ENTRY T8 CHECK VIA HAL

ALTERNATE INTERNAL ENTRY 19 CHECK, VIA A RaL
CRASH NUMP FRAM (< AREA

CLARE [CliMP FRRM (C« ARKEA, LANTINUED

OFT A%g TREST ErbDeACHLIAN

GET AN TEST FRDeACTIHN IN STAMDARD FPTY
TEST AND CANVEKT CMDUeACTION PARAMETER

SAME AS CKENACTL(TMTYC)

TEQT AND CANVEKRT INTERRUPT ADDRESS

TEST ARD (ANVERT IMTERRUPI LABEL
CHECKPAINT BACKGRAUND (NBI1 IN MAPPED SYSTEM)
FRACESS CLASE CALS

ENTRY T/ CLBSE VIa HAL

RpgTINe Ty CLASE HCHS

REUTINE T9 CLRSE A DGR ASSIGNED TH A RAD FILFE
PRACEGS CoRRESFONCENCE CALS

CRASH DUMP FRAM g7 HPe| ABEL

SURe T5 CLOSE A RAD FILF

CraSk SAVE TB St APeLAEFL FRBM CK AREA
CONTINUATIAN &F (RS

BACKGRAUND DUMP [RTVER

SUR 1A CHECK FRKR AN /8 REQUEST T A 4USY DLB
PRACESS DEACTIVATE CALS

PRACESS DELETE CALS

SAME AS CHECK(SIGMAL) ENTHRY PBINT

PRRCESS  DEQUEUE CALS

PRACESS 'SET! PERTION 8F UEVICE CALS
PRECESS 'GET' PURTIBN B8F UVEVICE CALS

CT RETURN T8 CT DUMP AFTEX BREAK

DUMP RKREAK T8 CHECK FHYR BIHER CT wBRK
PRACESS DEVICE FILF MADFE CALS

SAME ENTRY PBINT AS ARM{ARM)

CIsC DEVICE HANNDLERS

FIXED ARKM DISC PBST=hANDLER

FIXED ARM DISC PRE=HANDLENR

MAVABLF ARM DISC PRE=HANDLFR

MBVABLF AR™ DISC PBST=HANULER

PRECESS DEVICE DIr, RFECARL FBRMAT CALS
PERFBRYS A MEMBRY DUMP

PRRCESS DEVICE VERTICAL FURMAT CALS

SURe TH CHAIN AN ECH TR TRHE R=TASK

SUBe TH BUILD AN FECb FRHM A STANDARD FPT

SURe TP PRBCESS A DATA ARLA INTB AN ECB

SURe TH REMBVE A NDATA AREA T8 USERS RECEIVING ARFA
SURe T8 CREATE A NFW ECB LINKED T8 THFE CURRENT TASK
SUBe TA CREATE A NFW ECR LINKFD TB ANY TASK

SURe T8 GET AN BRIGINAL FPY ADDRESS

SET R3 T8 AN FPT aDUR BASED BN FPT ADDR [N AN ECB
SET R3 T8 AN FPT ADDR BASED BN FPT ADDR IN R3
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ENTRY
POINT
NAME

EMWALT
ENG
ENGABNM
ENQCHK
ERRSEND
ESU

EXTM
FGL1
FGL2
FGL2BO&
FGL2B3N
FGL3
FGL3B81
FINDBB
FINDDIR
FMBLDECB
FMCHECK
FMCKWP
FMCK1
FMCK?2
FMCK3
FMJCL
FMMASTX
FMBPL2AD
FPTBSY
GENCHARS
GETDCBAD
FETDCTX
GETNRT

—
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SETTIME
HBURLEBA
IBBPARAM
INITY
INITLBG
INSDBUF
I8EX
JMTENQ
JMTERM
JTRAP
KEY{
KEY1AQ4 -
<EY?
KEY3
KEY4
KEYS
XEY6
KEY?7
KJoB

LB8G

LP
MODIFY
MTTYPE
8PEN
9PENDCB
BPENX
BUTSDBUF
PFIL
PINIT
PINTABNM
PMD

PBLL
POLLABNM
PBLLCHK
PPBST

Appendix F

OVERLAY
NAME

TMTYC
ENQ
ENQ
ENG
L8G
ESU
EXTH
FGL1
FGL2
FGL?
FGL»
FGL3
FGL3
RWBFIL
BPENX
GETHRT
CHECK
REANDWR
CHECK
CHECK
CHECK
77TJ88
READWR
GETNRT
READWR
PRINT
GE TNRT
GETNRT
GETNRT

SIGNAL
L8G
RWBF 1L

LeG
SDBUF
IBEX
TTJ88B
TTJOB
TRAPS
KEY1
KEY1
KEY?
KEY3
KEY4
KEYy
KEY4
KEY7?
EXTM
LBG

LP
EXTM
REWIND
READWR
READWR
BPENX
SDBUF
REWIND
PINIT
PINIT
ABE X
SIGNAL
SIGNAL
SIGNAL
SIGNAL

DESCRIPTIAN

SUBe TB CHNTRBL WAIT STATES

PRBCESS ENQUEUE CALS

ABNBRMAL CBNDITIBY SUH, FUR ENGUEUE ECBS

SUBRs TO CHECK ENQUEVE ECBS

RBUTINE T8 PUT AN BPERATBR MESSAGE INTR THE E~ROR LBG
PRACESS ERROR SUMMARY KEY=IN

PRBCESS EXTERMINATE CALS

PRIMARY PRAGRAM RELEASE

PRIMARY PRAGRAM | RAD (INIVIALIZE TABLES)
INTERNAL ENTRY T§ FGL2

INTERNAL ENTRY TP FGLP

PRIMARY PRBGRAM LAAD (REAU IN RBBT AND PURLIBS)
SEE IF SPACE 1S AVAIL. FBR LMN AR PUBLIH LBAD
GET A BLBCKING BUFFER

FIND THF SPECIFIEND FILE ENTRY

BUILD AN 1/8 gCH

PROCESS [/0 CHECK CALS

CHECK FBR WRITE PRBTECTION VIBLATIHONS

INTERMAL ENTRY TR FMCHECK

INTERNAL ENTRY T® FMCHECK

INTERNAL ENTRY TB FMCHECK

CLEAN UP RFT AND DCT ENTRIFS AT JBB TERMINATIHN
DETERMINE MASTD INDEX FAR AN AREA

GET CALLER'S APLBS2 TABLE ADDRESS

CHECK FBR AN 1/8 RENUEST T8 A BUSY FPT

PRINT EXPANDEDN TEXT FHR BREAK PAGES

GET DCB ADNRESS FRAM FPT

GET DFVICE INDEX FRUM DCB

INTERNAL ENTRY T8 REAND/WRITE PRBCESSING

GEY BPTIBNS FBR KFY=INS, IN KEY3 - KEY7?

PRACESS GETTIME CALS

LBG HBURLY TIMESTAMP

SUB T8 INCREMENT THE FILE PHSITIBN IN A BLYUCKED FILE
PERFAPM BBBT=TIME INITIALIZATIBN BF CPR

RBUTINE T4 INITIALIZE THE FRRAR LAG FILE WHEN DT KeYIN IS DONE
INPUT SIDE BUFFERING (B3]C

PRBCESS ALL ISEX CALS

CLEAN UP JBB LEVEL ENIS

VESTRBY A UBB WHEMN LAST TAGSK KAS TERMINATED
PRECESS JBB TRAP (AL

DECBDF KEY«IN KEYWHBKRD, BRANCH TB PROPER BVERLAY FAR PRBCESSING
PRACESS KEY-ERR MESSAfNE TYPEBUTS

PRBCESS KEY=INS IN KEY2 BVERLAY

PRBCESS KEYeINS IN KEY3 BVERLAY

PRBCESS KEY=INS IN KEY4 OVERLAY

PRBCESS KEY=INS [N KEY5 BVERLAY

PRACESS KEY=INS 1M KEYg BVERLAY

PRBCESS KEY=INS IN KEY7? BVERLAY

PRACESS KJAB CALS

MBVE ERRBR LBG RECHRDS FROUM LHG STACK T8O ER B8P LABEL
LINE PRINTER HANDLER PRSBLAY DUMMY ENTRY PRINT
SAME ENTRY AS STATUS

TEST FBR MAG TAPE

PRBCESS HPEN CALS

RBUTINE TO HPEN A DCB

INTERNAL ENTRY T8 8PENDCB

BUTPUT SIDE BUFFERING LBGIC

PRACESS ALL PFIL CALS

PRBCESS INIT CALS

SUBe TB PRBCESS ARNURMAL ECB EXITS

DISPATCH BKGD T8 NDUMP [TSELF

PRBCESS ALL PBLL CALS

REBUTINE T8 PRSCESS PBLL ELBR ABRORMAL CONDITIONS
RBUTINE TH PRBCESS CHECKS 8N PALL SERVICES
PRACESS PHST CALS



ENTRY
POINT
NAME

PRECBRD
PRINT
PRAMPT
RBLACK
READDIR
READWR
REWIND
RLS
UN
JWBFIL
RWNEVF
NRFILF
NUFILF
SCAN
SDBUF
SEGLBAD
SETNAME
SETBVR
SETUP
SIGABNM
S1GCHK
SIGNAL
SIGNALY

__SJsB
SNAM
SNAP
START
STATUS
STDLB
STIMABNM
STIMER
STLBCHK
STAP

- 8TP181
STP182
STRTIAY
STRTIB>
TAPE
TER]M
TEST
TESTBUF
TESTWT4
TEXTT
TIME
TMABART
TMABRTT
TMCKADP
TMCKADR
TMDCBERR
TMDELAET
TMDEQ
TMENG
TMF INDJ
TMFINDT
TMGET10DS
TMGETJID
TMGETP
TMGETTID
TMGRA
TMLM
TMSETE
TMSETPSD
TMSETREG
TMSTEP

BVERLAY
NAME

REWIND
PRINT
DEV!
RWBFIL
BPENX
READWR
REWIND
EXTM
RUN
RWBFIL
RWDE VF
RWDE VF
RWDF VF
KEY3
SDBUF
EXTM
SNAM
GETNRT
REWIND
SIGNAL
SIGNAL
SIGNAL

CrRial
AN VA

SJBn
SNA™
CRS
SIGNAL
EXT™
STDLR
SIGNAL
SIGMAL
STOLB
SIGNAL
I18EX
18X
18EX
I10EX
TAPE
TERM™
WATT
GETNRT
GETNRT
TRAPS
WALTY
TERM
TERM
TMTYC
TMTYC
EXTH
ENG
ENQG
ENG
TMGETP
TMGE TP
TMGETP
TMGETP
TMGETP
TMGE TP
TMTYC
TERM
EXTM
CHECK
CHECK
SIGNAL

DESCRIPTINN

PRRCESS PRECHRD CALS

PRACESS PRINT CALS

PRACESS SET PKAMPT UHARACTER CALS

SUB TR READ A BLACK INTH A BLACKING BUFFER

SUB T8 READ A DIRECTBRY SECTBR

PRACESS READ/wRITE CALS

PRBCESS REWIND CALS

PRACESS RELEASFE CALS

PRACESS ALL RUN CaLS

READ/WRITE BLRCKEN BR CAMFRESSFED RAD FILES
INTERNAL ENTRY T8 REAND/WRITE PRACESSING
READ/WRITE RANDBM RAD FILES

RFAD WRITE UNBLBCKED RAD FILE ROUTINE

COMMBN SCAN RAUTINE FBR ALL KFYell RABUTINES
SIDE BUFFERING PRACESSOR FRHLAY DUMMY FNTRY PRINT
PRACESS SEGLBAD CALS

PRGCESS SETNAME CALS

SUBR T9 TEST/SET ARURT AVERRIDE IN [/2 CALS
SUR TH APFN A NDCR AND GFT 1TS ASSIGNMFNT
REUTINE TH PReCESS SIHNAL ECB ABRARMAL CENDITIONS
ROUTINE TH PRACESS CHECKS AN STGNAL SEPVICES
PRACESS SIGNAL CALS
INTERNAL STGNaL Cal. Prec
PRACESS SJRB CALS
FRACESS SETNAMF CALS
SNAP KEYeIN PROCESSING
PRACESS ST1ART CALS
PRACESS STATUS CALS
PRABCESS STOLB CALR
ROUTINE TR PRACESS STIMER FCB ASNAIKMAL CHBNDITIAONS
PRACESS STIMER CALS

RBUTINE T8 PRACESS CHECKS BN STDL:L SERVICFS

PRACESS STHP CALS

PRRCESS STRPIH/STARTIA CALS

SAME ENTRY AS STPIB1(IPEX)

SAME ENTRY AS STp[Ai(I18EX)

SAME ENTRY AS STPIQ1(IBEX)

TAPE HANDLER PRBLAY DUMMY ENTRY PBINT

PRBCESS TERM CALS

PRBCESRS TEST CALS

SUB TR TEST ThE VALIDITY YF CALLER'S READ/WRITE BUFFER"
ROBUTIME T8 TEST FAR DFLETE<ANPYST [/68 REJUEST

PRBCESS TRAP EXIT CALS

PRRCESS TIME CALS

SUBe TH AHBART A FAREGRAUNL TASK

SURs TH AYBRT A LRAD MgDULE

SUBs THA CHFCK A KANGE B8F ADDRESSES

SUBe TH CHECK AN ADDRESS AND CBNVERT TR KEAL IF VIRTUAL
SUR T# PRACESS DCR ERRARS

SUBRe TB FREE AN AFT AND THE EDT IF IDLF

SUR« T8 DEQUELE AN ITEM

SUBe TB ENJQUEUFE AN ITERM

SUBe TH GET JRB N BY JABNAME

SUBs TR GET TASK 1D BY TASK NAME

SUBe T8 GET JBB AND TASK IDENTIFICATIBN

SUR 1B GET JBB ID FRBM P11l AND P12 IN FPT

SURe TB FETCH PRIBRITY FRUM AN FPY

SURe TH GET TASK [0 FRBM P3 AND P4 IN FPT

GET THE REAL ADDRESS AND PRHTECTIUN FHR A VIRIUAL ADDRESS
SUBRYBUTINE TH TERMINATE OR ARART BNE LHAD MBUULE

SURe T8 SET R8 AND R10 IN RTS [F CAL PROBCESSING ERROR
SURs TO ALTER PSD IN RTS

SURe THB ALTER R8 AND R1g IN RTS

INTERNAL ENTRY INTB STHP LAL PRBCESSHR
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THMTERM
TMTRMY
TMTRMT
T™IYC
TMTYCR
TMTYCS
TMTYC1S
TMTYC15S8
TMVADR
TMWALL
TRAPCRSH
TRAPS
TRAPS
TRAP70D
TRTN
TRTY
TRUNCATE
TT

TT.URA
TTPRIM
TYPE
WNATT
WATTALL
AATTANY
ABLBCK
NEBF
ALBLACK
ARTTDIR

Appendix F

TER™
TERM
TER™
TMTYC
TMTYC
TMTYC
TMTYC
TMYYC
TMYYC
WALT
TRAPS
TRAPS
TRAPS
TRAPS
TRAPS
TRAPS
DELETE

TTUA8
17
PRINT
AALT
WAIT
~NATT
RWBF 1L
REWIND
RwWBF 1L
BPENX

SUBs 19 TERMINATE A FAREGHRAUND TASK

SUBRBUTINE T8O TERMINATE ALL LHAD MHDULES IN A JBB
SURs T9 TERMINATE A LRBAD MBDULE

SURes TH SFT FPT TYPE COBMPLETIAN WBRD PARAMETER
SUBe TH SET FOT TYPE CAMPLETIAN WBRD BUSY
SHBROBUTINE T8 SET FPT TYPE CRMPLETIYUN IN STANDs FPT
SU3s T9 SET TYC IN R15 [NTFB FPT TYC WHRD

3UBs T SET TYC IN R15 INIB TYC WBRD IN STANDs FPT
SURe TH CHECK A VIRTUAL AUDRESS (NB CHNVERSIBN)
SU%e T DA WAIT ALL BN SEURS

THAP CRASH ENTRY

TRAP HANDLER ENTRY

INTERMAL ENTRY FBR TRAP HANDLING

PRACESS TRAP CAL

PRACESS TRAP RETURN CAL

PRACFSS TKAP RETRY CALS

PRRCESS TRUNCATE CALS

SUBe T8 DB SECBNDARY TASK TERMINATIONS

SUBe TO CLEAN JBB CUNTROLS FBR TASK TERMINATIGN
SUBs TA DB MISCe TASK CLEANUP FHR PRIMARY TERMINATIONS
PRACESS ALL TYPE CALS

PRACESS WAIT CALS

PRACESS WAITALL CALS

PRACESS WAITANY CALS

SUB TR WRITE AUT A BLACKING BUFFER

PRACESS WEHBF CALS

SUB TR WRITE THE CURRENT BLHCK AF A RAD FILE

SUR TR WRITE A DIRECTARY SECTAR



