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5. Subroutines: 

FINDX, READX, UPKENTRY 

6. Operation: 

FINDX is called for the specified key. If the returned key is the same or is deleted, the index is 
scanned forward to the first nondeleted entry. If at any time the end of the index is encountered, end­
of-file is reported, and the index is scanned in reverse until the first undeleted entry is found. This 
is the returned entry. 

The flow of FINDNXX is given in Figure 92. 

1. Purpose: 

Gets the necessary index entries for writing a record to the CP-R scratch fi Ie. It uses existing and de­
leted entries, when possible to ensure that the entries obtained include enough attached data space. 

2. Call: 

BAL, LNK GETX 

3. Input: 

PI = key value. Record text is in the buffer labeled CARDIMG. 

4. Output: 

Normal: 10 = 0 if key previously existed; = X'43' if not correct index granule read in. R 1 = entry num­
ber for first entry obtained. 

Scratch file overflow; 10 = X'06' in byte zero. 

5. Stack: 

Six. 

6. Subroutines: 

FINDX, READX, WRGRANS, PKENTRY 

7. Operation: 
�~� 

The amount of data space needed is determined. Any existing entries for the key are assigned. If more 
space is needed, adjacent deleted entries are also assigned. If still more space is needed, a new index 
entry is inserted at the front of the assigned set of entries, and the balance of the data space needed is 
attached to it. To moke room for the new entry, other entries may be shifted to the following index gran­
ule or a new index granule may be created. 

The flow of GETX is given in Figure 93. 
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DATA PACK/UNPACK CONVENTIONS 

The following definitions describe register use conventions in the subroutines used to move and pack/unpack data 
between the user buffers and the data granule buffer. These subroutines are GETREC, PUTREC, GETRBYTE and 
PUTRBYTE. 

The conventions are as follows: 

BLANKCT = P2 Blank count for multiple blank expansion/compression. 

NEXTX = PI Next index entry to access when current data area used up. 

STRPTR = XI Pointer to next byte in user I/O byte string. 

STRCT = X2 Remaining byte count for user I/O byte string. 

RECPTR = X3 Pointer to next byte in data granule buffer. 

RECCT = X4 Remaining byte count for current block of data in data granule buffer. 

GETREC 

I. Purpose: 

Gets a data record given its index entries. 

2. Call: 

BAL, LNK GETREC 

3. Input: 

PI = NEXTX = entry number for first index entry to use. 

4. Output: 

None. 

5. Stack: 

Eight. 

6. Subroutines: 

GETRBYTE 

Note: See Data Pack/Unpack Conventions above. 

7. Operation: 

The registers are set up by the Data Pack/Unpack Conventions. The routine then loops call ing GETRBYTE 
to get bytes from the record, expanding multiple blank string representations, and storing the results in the 
record buffer unti I the requested count is exhausted or an end-of-record character is obtained. 

The flow of GETREC is given in Figure 94. 

339 



( GOREe 

GETREC 1 
S(T 5 TRI NG BHf SET NEXT INDEX SET 

("('tUNT FoND ENH"I W f?E:CCf"O P~INTER 
P~INIER AS CURRENT I Non PECCR(i Ct)tINT 
REOUESTED ENTRY flN[J fiLm COUNT 

TO ZERO 

r r 
[ 

Y<-

<~t" 
1 

' NO 

f,fTRRyJf 
./ ',,-- Ii /~ 

</ J S BLANi': YES 
GO t-£XT 

DID OF ')ES ~( ) BYTE FROM EXIT 
"C,OONT lE~ RE[~D RECORD 

~-r( ~. 
NO 

, . r..,'PRY 

PUT BLANK IN GO t-£XT 
YES /~ r I-BLANK OflTfI STRING BYTE fROM 

RECeRO ...... COOE 
// 

'. 

~l; 1 J 
DECREMENT ILRNK Sf 1 flLRNK COUNT PUT SHE IN 

COUNT Tit VRLUE fl':OM OATn STR:ING 
RE(eRD 

~ 

Figure 94. Flow Diagram of GETREC 

340 



( ~ 

PUTREC 

J. Purpose: 

2. 

3. 

4. 

5. 

6. 

7. 

Puts a data record into the CP-R indexed scratch file, given tile index entries for the record. 

Call: 

BAL, LNK PUTREC 

Input: 

PJ = NEXTX = entry number for first index entry to use. 

Output: 

None. 

Stack: 

Eight. 

Subroutines : 

PUTRBYTE 

See Data Pack/Unpack Conventions above. 

Operation: 

The registers are set up by the Data Pack/Unpack Conventions. Characters are obtained from the 
record buffer, multiple blank strings are compressed, and the results are inserted in the data buffer 
using PUTRBYTE, until the requested character count is exhausted. Finally, an end-of-record char­
acter is inserted. 

The flow of PUTREC is given in Figure 95. 

G ETRBYTE!PUTRBYTE 

J. Purpose: 

Gets/puts byte of CP-R indexed file data. 

2. Call: 

BAL, LNK GETRBYTE 

or 

BAL, LNK PUTRBYTE 

3. Input: 

Registers set up as in Data Pack/Unpack Conventions. For PUTRBYTE only; TJ = byte to insert. 
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4. Output: 

For GETRBYTE only; T1 = byte obtained. 

5. Stack: 

One. 

6. Subroutines: 

READD. 

7. Operation: 

When no data remains in the current data block either routine accesses the next index entry, and reads the 
indicated data granule to get the next block of data for a record. It then transfers the data in the block, 
one character per ca II f unti I the block is exhausted. 

The flow of GETRBYTE/PUTRBYTE is given in Figure 96. 

DELETERECORD 

1. Purpose: 

Deletes the most recently read record. 

2. Call: 

BAL, LNK DELETERECORD 

3. Input: 

None. 

4. Output: 

5. 

6. 

7. 

None. 

Stack: 

Four. 

Subrouti nes: 

FINDX, UPKENTRY, PKENTRY 

Operation: 

Sets the "DELETED" flag in all index entries for the record, and indicates that the current index granule 
has been altered. 

The flow of DELETERECORD is given in Figure 97. 
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WRITERANDOM 

1. Purpose: 

Writes a record into the CP-R indexed scratch fi Ie. 

2. Call: 

BAL, LNK WRITERANDOM 

3. Input: 

PI = key. Data to write in CARDIMG. Record length in RECSIZE. 

4. Output: 

None. 

5. Stack: 

Four. 

6. Subroutines: 

GETX, PUTREC, SCROFLO 

7. Operation: 

This routine calls GETX to get an index entry(ies) for the record to be written. If the scratch file does 
not overflow, WRITERANDOM uses PUTREC to move the record into the data space attached to the 
entry(ies) obtained. 

The flow of WRITERANDOM is given in Figure 98. 

WRITENEWRANDOM 

1. Purpose: 

Writes a new record into the CP-R indexed scratch file. 

2. Call: 

BAL, LNK WRITENEWRANDOM 

3. Input: 

PI = key. Data to write in CARDIMG. Record length in RECSIZE. 

4. Output: 

New entry; CC = O. Not new entry; CC = 8. 
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5. 

6. 

7. 

Stack: 

Four. 

Subroutines: 

FINDX, GETX, PUTREC, SCROFLO 

Operation: 

This routine first calls FINDX to determine if the specified routine already exists. If it does not, WRITE­
NEWRANDOM calls GETX to get an index entry for the record, and PUTREC to move the record into the 
data space obtained with the index entry. 

The flow of WRITEN EWRAN DOM is given in Figure 99. 

READRANDOM 

I. Purpose: 

Reads a record from the CP-R indexed scratch file. 

2. Call: 

BAL, LNK READRANDOM 

3. Input: 

( PI = key. Data byte length in RECSIZE. 

4. Output: 

Key found: 

CC = o. 
Data in CARDIMG. 

Key not found: 

CC =8. 

5. Stack: 

Four. 

6. ,Subroutines: 

BLANKBUF, FINDX, GETREC, SETLASTKEY 

7. Operation: 

This routine calls FINDX to determine the location of the record. If the record exists, READRANDOM 
moves it into the record buffer by calling GETREC. 

The flow of READRANDOM is given in Figure 100. 
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READSEQUEN 

1. Purpose: 

Reads sequentially a CP-R indexed scratch file. 

2. Call: 

BAL, LNK READSEQUEN 

3. Input: 

Data byte length in RECSIZE. 

4. Output: 

Data in CARDIMG. R1 = key of record read. 

5. Stack: 

Six. 

6. Subroutines: 

BLANKBUF, FINDNXX, GETREC, SETLASTKEY 

7. Operation: 

This routine uses FINDNXX to locate the record that succeeds the last one read or written. If there is 
a successor, READSEQUEN moves it into the record buffer by .calling GETREC. If there is no suc­
cessor, READSEQUEN indicates an end-of-file. 

The flow of READSEQUEN is given in Figure 101. 

BUILDSCR 

1. Purpose: 

Builds the CP-R indexed scratch file from the subject file. 

2. Call: 

BAL, LNK BUILDSCR 

3. Input: 

M:EI set to scratch file, M:EO set to subject file. Both DCBs closed. 

4. Output: 

None. 
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5. Stack: 

Seven. 

6. Subroutines: 

OPENSCRI, WRITENEWRANDOM, WRITERANDOM 

7. Operation: 

This routine reads the subject file sequentially, indexes the records read, and writes them (using WRITE­
NEWRANDOM and WRITERANDOM) into the scratch file. The key value for each record is determined 
either by the trailing eight bytes of the record, or by a fixed increment applied to the prior key written. 
If the save file sequencing mode is on, a key in the last eight bytes of any record is removed. 

The flow of BUILDSCR is given in Figure 102. 

INSEQNR 

1. Purpose: 

Translates a line number in a subject file record. 

2. Call: 

BAL, LNK INSEQNR 

3. Input: 

None. 

4. Output: 

If found: 

10 = O. 

R 1 = value times 1000. 

If nat found: 

10 = 1. 

5. Stack: 

Three. 

6. Subroutines 

Internal only. 

7. Operation: 

Starting with the eighth byte from the end of the record, the routine skips leading blanks, skips leading zeros, 
accumulates the integer part of a key up to four characters, and tests for a decimal point. If none is found, 
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SAVESCR 

the routine then skips blanks. If a decimal point is found, the routine accumulates the fractional port of 
the key up to three characters and then skips blanks. If no digits were encountered, or if the scall did not 
reach the end of the record, the routine reports that no sequence number was found. 

1. Purpose: 

2. 

3. 

4. 

5. 

6. 

7. 

Builds a standard CP-R file from the CP-R indexed scratch file. 

Call: 

BAL, LN K SA VESCR. 

Input: 

M:EI and M:EO assigned; M:EI open. 

Output: 

None. 

Stack: 

Ten. 

Subroutines : 

READSEQUEN, READX, UPKENTRY 

Operation: 

By counting the number of records in the scratch fj Ie and considering the structure of the save fi Ie, the 
routine determines how big the save file must be. Using this estimate, the routine can allot the save file 
or abort a save on an inadequate save file before it is altered. The save is conducted by reading the 
scratch file sequentially (using READSEQUEN) and writing to the save file until an end-of-file condition 
is reported for the scratch fj Ie. If the save fi Ie sequencing mode is on, each record wi II have its key 
inserted in its last eight bytes. 

The flow of SAVESCR is given in Figure 103. 

1. Purpose: 

Determines the nature of the EO file. 

2. Call: 

BAL, LNK GETEO 
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3. Input: 

M:EO assigned to a file. 

4. Output: 

If file and area exist, RI = File organization code; = 0 for unblocked; = 1 for blocked; = 2 for compressed. 

R2 = record size if RI = I. 

R3 = fi Ie size in sectors. 

If fi Ie or area nonexistent, R3 = O. 

5. Stack: 

One. 

6. Subroutines: 

None. 

7. Operation: 

The CP-R "GET DEVICE!FILE!OPLABEL INDEX" service is used to obtain the required information. If the 
device involved is a nox, the number of sectors is divided by three to reflect an assumed 256-word gran­
ule size on a device with 90-word sectors. 
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15. 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'I40' allocates and defines the system flags and pointers. It 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 poi nters are followed by a skeleton of the Master Di cti onary. 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 (bosed 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 initial izes all the Monitor tables from the information 
on the control commands. It also builds 0 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 CP-R overlays, the Job Control Processor, and then 
writes these in to the CP-R fi Ie in the SP area. A map containing the CP-R table allocation and disk allocation is 
output upan request. SYSLOAD terminates by reading in the RAD Bootstrap and exiting to it, simulating a booting 
of the system from the disk. 

Figure 104 illustrates the core layout of SYSGEN and SYSLOAD after the absolute object module is loaded by the 
Stand-Alone SYSGEN Loader. 

Unchanged 

System Flags and Pointers 

Skeleton of Master Dictionary 

Unchanged 

Stand-Alone SYSGEN Loader 

Unchanged 

SYSGEN Processing Routines 

Subroutines Unique to SYSGEN 

SYSLOAD 

Subroutines Used by SYSGEN and SYSLOAD 

Note: 'MEMSIZE and 'SYSGEN are assembly parameters. 

X'I40' 

X'208' 

X'236' 

X'400' 

'MEMSIZE-'SYSGEN 

'MEMSIZE 

Figure 104. SYSGEN and SYSLOAD Layout before Execution 
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Figure 106 depicts atypical core layout after SYSGEN and SYSlOAD have executed. 

Unchanged 
X'40' 

MTW,O Instruction Stored in all Used 
Interrupt locations 

Dispatcher Int. Loc. 
Unused Interrupt Locations Used for 

Monitor Tables 
X'I40' 

System Flags and Pointers 
X'216' 

Remainder of Monitor Tables 

CP-R Overlay Area page boundary 

Used to link resident 
CP-R and JCP, and to 
consolidate CPRMAP 
fi Ie (must be as large 
as the largest module 
+255 words) 

SYSLOAD 'MEMSIZE 

Figure 105. SYSGEN and SYSLOAD Layout after Execution 

SYSGEN/SYSLOAD Flow 

The flowcharts in Figure l06depict the overall flow of SYSGEN and SYSLOAD. The labels used correspond to the 
labels in the program Hsting. 

Loadina SiDlllation Routines, CP-R, and CP-R Overlays 

SYSGEN/SYSLOAD contains a loader that loads the instruction simulation packages, CP-R, the CP-R overlays, 
and the Job Control Processor (JCP). Each object module loaded must have one DEF directive that identifies the 
object module to the loader. t The DEFs listed in Table 10 are recognized by the Loader. '"' 

tThis DEF must be the first load item in the ROM. 
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Set up group code and level 
bit for Control Task into 

Set all used interrupt 
locations to MTW, O. 

Change no. TRKS for GO, 
OV fi I es to sector number. 

Move Master Diet. to 
unused into cells if room. 

Allocate and preset all 
CP-R tables. OCT, lOa, 
RFT, etc. Set OLAFWA to 
X'l00' boundary if all 
SENSE switches are set. 

Figure 106. SYSGEN/SYSLOAD Flow (cont.) 
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Output rebootable 
deck of SYSLOAD, 
if requested. 

Go Type "CP-R 
SYSLOAD". 
"INPUT OPTIONS". 

Process :SYS LD cmd 
and set up flags and 
I 0 devices. 

~----+1 Fast 

Zero out a II defi ned 
disk areas (first sec­
tor on Iy if fast 
option). 

Figure 106. SYSGEN/SYSLOAD Flow (cant.) 
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Read In disk boot­
strap from existing 
CP-R. 

Get RAD address 
for existing CP-R, 
and read in first 
400 words of CP-R. 

Compare old Moster 
Dict. with new Mos­
ter Dict. to see 
which areas moved. 

Type reload alarms 
for all areas that 
moved. 

Zero out first sector 
of all areas that 

Initialize cells for 
loading of CP-R 
ob'ect modules. 

Load F PSIM and 
DECSIM routines, if 
required, to core. 

load CP-R to core and 
write to CP-R file on 
disk. Load the CP-R 
overlays and the JCP 
to the CP-R disk fi Ie. 

Set background FW A 
and Simulation 

-Figure 106. SYSGEN/SYSLOAD Flow (cant.) 
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Type "RELOAD SPAREA" 
and "RELOAD BCKG 
PROGRAMS", if 
appropriate. 

Write out SP 

strap onto sector 0 
of disk. 

Punch hard copy 
of di sk bootstra p 
if required. 

Figure 106. SYSGEN/SYSLOAD Flow (cont.) 
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DEF Name 

ABEX 

ALLOT 

ARM 

BKU 

CHECK 

CKD 

CKD2 

CLOSEX 

COCIO 

CPR 

CRD 

CRS 

CRS2 

DBCl 

DBC2 

DBC3 

DBDW 

DBSl 

DBS2 

DBS3 

DELETE 

DEVI 

DISC 

DUMP 

ENQ 

ESU 

EXTM 

FGLl 

FGL2 

Table 10. Standard S)'Item Modules 

Program 

Background Abort/Exit 

ALLOT Service Calls 

ARM/DISARM/CON NECT/DISCON NECT 

Background Loader 

Check service calls 

Crash dump to LP 

Crash KDUMP to LP 

Close a DCB 

I/O routines for COC 

Main CP-R module 

Crash dump to BI 

Crash SAVE 

Crash SAVE 

Debug functions 

Debug functions 

Debug functions 

Debug data and entries 

Debug scan 

Debug functions 

Debug scan 

Service call 

Device service co lis 

Disk handlers 

Postmortem dump 

Enqueue/dequeue a resource 

Error summary ..-

Termination service calls 

Run-time Loader 

Run-time Loader 
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Table 10. Standard System tv\odules (cont.) 

DEF Name Program 

FGL3 Run-time Loader 

GETNRT I/O subroutines 

INIT Boot-time initial ization 

10EX 10EX service calls 

IPLMM Memory Management Initialization 

IPLSYM SYMBIONT Initial ization 

JOB1 Job servi ce calls 

JOB2 Job service calls 

KEYSCN Command syntax scanners 

KEY1 Keyin processor 

KEY2 Keyin processor 

KEY3 Keyin processor 

KEY4 Keyin processor 

KEY5 Keyin processor 

KEY6 Keyin processor 

KEY7 Key i n processor 

KEY8 Keyin processor 

LOG Error Logger 

LP line Printer Handlers 

MEDIA Media service calls 

MED1 Media service calls 

ME 02 Media service calls 

MMROOT Memory flAanagement data and subroutines 

MM01 Memory flAanagement service calls 

MM02 Memory Management service calls 

MM03 Memory Management subroutines 

MM04 Memory Management exec 

MM05 Memory Management subroutines 

MM06 Memory Management service calls 

OPENX Open a DCB 

PINIT INIT service calls 

PLOl Public libraries 

370 



Table 10. Standard System Modules (cant.) 

DEF Nome PlOglOm 

PRINT Print service calls 

READWR Reod/Write service calls 

REWDEV Rewind on devices 

REWIND Rewind service calls 

RUN Run service calls 

RWBFIL Blocked File I/o 
RWDEV Reod/Write device I/o 
RWFILE Read/Write file I/o 
SCHED Periodic Scheduler 

SCMSG Periodic Scheduler Subroutines 

SDBUF Side buffering routines 

SEX Symbiont Exec 

SIGNAL Signal handler 

SJOB SJOB/KJOB service calls 

SNAM SETNAME service calls 

STOLB STDLB service calls 

SYMl Symbiont routines 

SYM2 Symbiont routines 

SYM3 Symbi ont routines 

TAPE Magnetic Tape handlers 

TEL Terminal Executive Language 

TELl TEL routines 

TEL2 TEL routines 

TERM Task Tennination 

TEX Terminal Exec 

TEXl Terminal Exec routines 

TEX2 Terminal Exec routines 

nOl Secondary Task Initiation 

n02 Secondary Task Initiation 

TI03 Task Initiation Data and subroutines 

TMGETP Task/ECB subroutines 

TMTYC Task/ECB subroutines 

TRAPS Trap handling 

TT Task tennination 

---WAIT Wait service calls 
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Rebootlble Deck For .. t 
If a :PUNCH control command is read by SYSGEN, a rebootable dedc is output that includes the CP-R tables with 
their initialized values, SYSLOAD, and the CP-R Symbol Table. t This deck can be used to load a new version of 
CP-R without re-inputting all the SYSGEN control commands. 

The first card in the rebootable deck consists of a one-card bootstrap progrom that loads the next two cards in the 
dedc. These next two cards consist of a program that loads the remainder of the deck, consisting essentially of the 
CP-R Table, SYSLOAD, ond the CP-R Symbol Table in core image format. 

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

Byte No. 

o 
1,2,3 

4,5,6,7 

8,9 

10, 11 

12-119 

Contents 

X'FF'(for card 1) 

Unused (all zeros) 

X'9F' (for card 2) 

Complement checksum of entire card (carry out 
of bit 0 is ignored in computing checksum) 

Unused (all zeros) 

Load address, minus one, for following data 

Loader in absolute core image format 

The core image format of the Two-Card Loader is 

word 1 

word 2 

word 3 

word 4 

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

word 30 

X'FF' or X'9F' I 
Complement checksum of entire 29 words on card 

I load address - 1 

o 78 1516 31 

The CPR Tables, SYSlOAD, and the CPR Symbol Table are output in the core image format 

word 1 

word 2 

word 3 

(words 3-30 
contain the 
above-mentioned 
data in core 
image format. ) 

word 30 

X'FF' or X'9F' I 
load address - 1 

I 

o 78 

Sequence number (O-n) 

Complement checksum 
(not incl. halfword 0) 

. 

1516 31 

tH the rebootable deck is output to paper tape, there are no special additional characters. That is, the paper tape 
contains an exact card image. 



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 
SYS LOAD 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 I/O routine is similar to the SYSGEN I/O, with the code performing the actual loading being 
simi lor to the code in the SYSGEN Loader. 

SYSGEN LOADER LOADER 

Each BI tape/deck is preceded with a 26-record bootstrap that loads the SYSGEN loader into memory from the same 
device it was booted from. 
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APPENDIX A. CP-P SYSTEM FLAGS AND POINTERS 

Table A-I. CP-R System Flags and Pointers 

Name Location Description 

K:SYSTEM X'2B' Monitor Identification (RBMIDENT) have the following 
meaning: 

Bits 0-7 System-identification (X'SO' = CPR). 
Bits 8-11 Version (C=3, 0=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 - Xerox 550 

Bit 26 Reserved. 
Bit 27 Reserved. 
Bit 28 Reserved. 
Bit 29 Real-Time Routines. 
Bit 30 Reserved. 
Bit 31 Symbionts inc luded. 

'. 

K:BACKBG X'140' Beginning address of background. 

K:BCKEND X'141' Ending address of SMM background. 

K:FGDBG 1 X'142' Beginning address of non-monitor real memory. 

K:FGDEND X'143' Ending address of addressable real memory. 

( K:CCBUF X'I«' Address of Control Card Buffer. 

K:BPOOL X'145' Unused in mopped system. 

K:FGDBG2 X'146' Unused in mapped system. 

K:FMBOX X'147' Start address of FGD Mailboxes. 

K:FPOOL X'148' Start address of FGD Blocking Buffer Pool. 

K:UNAVBG X'149' Memory size + 1. 

K:MASTD X'14A' Start address of MDFLAG table in Master Dictionary. 

K:NUMDA X'14B' Highest valid index for Master Dictionary. 

K:VRSION X'I4C' CP-R version. 

K:ACCNT X'14D' Job Accounting flag. 

K:OV X'14E' Permanent and current sizes of OV. 

K:KEYST X'14F' Post status of key-in read here. 

K:JCPl X'150' JCP and Control Task. 

Bits have the following meaning: 

Bit 0= 1, JCP is executing. ~ 

Bit 1 = 1, Background is active. 
Bit 2 = 1, Background is checkpointed on the disk. 
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 CA LEXIT • 
Bit 7 = 1, Set by CALEXIT for ABORT. 
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Name 

K:JCPl {cont.} 

K:CTST 

K:SY 

K:BPEND 

K:CTWD 

K:CTGL 

K:BLOAD 

K:BAREA 

K,ASSIGN 

K:RUNF 

K:HIINT 

Table A-I •• CP-R ¥''!'. F~s ond Pointers (cont.) . (', '. 

Location 

X'151' 

X'152' 

X'153' 

X'I54' 

X'155' 

X'I56' 

X'l58' 

X'159' 

X'l5A' 

X'I5B' 

Desc rfpt ion 

Bits 8-15, 

Bits 16-21, 
Bit 22= 1, 
Bit 23= 1, 
Bits 24-25, 

Bit 26, 
8it Xl= 1, 
Bit 28= 1, 
Bit 29= 1, 
Bit 30= 1, 
Bit 31= 1, 

Previous assign. of C device (For TY . 
key-in). 

Unused. 
System processor executing. 
Execute BKGD Debug. 
o means no PMD requested. 
1 means conditional PMD. 
2 means unconditional PMD. 
Flag for CKPT that alarm typed. 
CP-R Initialize lOutine is ruming. 
FG key-in active. 
TY key-in active. 
Attend command was input. 
JOB command was input. 

Flags to execute Control Task subtask. Bits have the 
following meaning: 

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

Bit 26= 1, 
Bit 27= 1, 
8it 28= 1, 
Bit 29= 0, 
Bit 29= 1, 
Bit 30= 1, 
Bit 31 = 1, 

Execute CHECKPOINT. 
Execute FGD Loader/Releaser. 
Execute Restart. 
Time to service all devices. 
Execute ABORT/EXIT • 
Execute key-in. 
Execute PMD. 
BCKG is IDLE. 
Execute BCKG load. 
Load JCP. 
Load BCKG (Program not JCP). 
Key-in required by higher priority subtask. 
Recycle FGL1/2 to FGL1 for possible RLS. 
Execute error lagger. 
CKPT deferred during BCKG abort. 
BCKG in woit following attended mode 

abort. 
KEY2doing STDLB RAD file OPEN/CLOSE. 
FGLl called from FGL2. 
Control Task is operating. 
Execute ABORT part of ABORT /EXIT • 
Execute EXIT part of ABORT/EXIT. 
PMD from key-in request. 
PMD from PMD command. 

Nonzero if SY key-in active. 

End of load area for SMM BCKG program. 

. WD cOde for Control Task. Byte 0 nonzero means CT 
was triggered. 

Group level for Control Task. 

Name in BCD of BCK program to load (two words). "'" 

Index of area to load BCK program from. 

Address of ASSIGN table. 

Post run status here for FGD IRUN or IROV command. 

HWO = Control task interrupt number. 
HWI = Highest address used for interrupt. 
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Table A-1. CP-R System Flags and Pointers (cont.) 

Name 

K:FGDBG3 

K:PMD 

K:DCB 

K:KEYIN 

K:FGDBG4 

K:DELTA 

K:QUEUE 

K:BTFILE 

K:GO 

K:PAGE 

K:RDBOOT 

K:DCTl 

K:DCT16 

K:OPLBS 1 

K:OPLBS3 

K:RFT4 

K:RFT5 

K:SERDEV 

K:REQCOM 

K:INITX 

K:FGLD 

K:PMDI 

K:CTDR7 

K:DBTS 

K:KEYDCB 

K:CLKI 

K:CLK2 

K:CLK3 

Location 

X'15C' 

X'15D' 

X'162' 

X'169' 

X'16F' 

X'170' 

X'171' 

X'l72' 

X'173' 

X'174' 

X'175' 

X'176' 

X'ln' 

X'178' 

X'179' 

X'17A' 

X'17B' 

X'17C' 

X'17D' 

X'17E' 

X'17F' 

X'180' 

X'181' 

X'182' 

X' 183'-X' 187' 

X'188' 

X'I8A' 

X'18C' 

t . 
The user never needs to access Clock 4. 

Description 

Unused in mapped system. 

Cells to dump for PMD as DW address (5 words). 

DCB for Control Task to load in overlays (7 words). 
Always assigned to RBM File. 

Key-in control words. 

Unused in mapped system. 

Entry point for Delta. 

Address of Queue routine. Byte 0 = Nonzero, Stop I/o 
on BCKG. 

Status of BT Fi les 

Bits 0 - 8, 1 bit for each Xl file. Bit set to 
1 means SAVE fi Ie. 

Bits 16 - 31, LWA to use for non-SAVE files. 

Permanent and current sizes of GO. 

Byte 0 = Number of lines per poge. 

FWA and device Number of RADBOOT. 

Addresses of tables. 

Address of SERDEV. 

Address of REQCOM. 

Address to return to after INIT runs. 

Byte 0 = Nanzero, XEQ FGD Load/RLS. 

Flags for dumps. 

Location to save context pointer during Control 
Task dump. 

Context pointer for background PMD. 

DCB to read operator key-ins. 

Clock cells must start on a DW boundary: there are 
counters for 4 clocks - 2 words/clock. t 

Word 2 gets stored into ward I when Counter = O. 
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Table A-I. GP-R System Flags and Pointers (cont. ) 

Name Location Description , 

K:ABTlOC X'lSE' Abort location. 

K:MSGI X'l9O' KEY-IN. 

K:MSG2 X'l93' KEY ERR. 

K:MSG3 X'I96' RLS NAME NA. 

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

K:MSGS X'19E' fGD AREA ACTIVE. 

K:MSG6 X'IA3' NOT ENUF BCKG SPACE. 

K:MSG7 X'IA9' UNABLE TO DO ASSIGN. 

K:MSGS X'lAF' BCKG CKPT. 

K:MSG9 X'IB2' BCKG IN USE BY FGD. 

K:MSGIO X'lB7' BCKG RESTART. 
, 

K:MSGll X'IBB' CK AREA TOO SMALL. 

K:MSG12 X'lCO' I/o ERR ON C KPT • 

K:MSG13 X'ICS' JOB ABORTED AT xxxxx. 

K:MSG14 X'ICB' LOADED PROG NAME. 

K:MSGIS X'lCF' UNABLE TO LOAD BCKG PUB LIB. 

K:MSG16 X'ID7' CKPT WAITING FOR BCKG I/O RUNDOWN. 

K:XITSIM X'JE6' Unimplemented instruction nonnal retum. 

K:TRPSIM X'lE7' Unimplemented instruction trap retum. 

K:PPGMOT X'IES' Unimplemented instruction memory-protection error retum. 

K:MONTH X'lEA' Table of days/month and BCD names. 

K:DATEI X'lF6' Number days in current year; current year - 1900. 

K:DATE2 X'lF7' Day of year. 

K:TIME X'IFS' Time of day in seconds. 

K:ELTIMI X'IF9' FGD saves BCKG elapsed time here. 

K:L1MIT X'lFA' Maximum execution time for BCKG. 

K:ACCNAM X'lFB' Account entry for AL fi Ie (S words). 

K:ELTIM2 X '202' Last word of account entry (elapsed time). 

K:PTCH X '207' Beginning address of patch area. 

K:PTCHND X'20S' Ending address of patch area. 

K:IOWD X '209' I/o trigger values. 

K:IOGL X '20A , 

K:CPWD X '2OB , CP trigger values. 

K:CPGL X'2OC' ... 
'" K:IOLOCK X '200' 

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

K:BMEM_ X'2OF' Maximum number of BCKG pages. 

K:JAET X'210' Number of allocatable OCT entries. 

K:RTS X'211' CP-R stack pointer. 
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Table A-I. CP-R System Flags and Pointers (cont.) 

Name location Description 

K:MDNAME X'212' Byte 0: Number of Master Dictionary entries. 
Bytes 1-3: Address of MDNAME table. 

K:DCTlX X'213' Address of OCl1 table. 

K:RBMEND X'214' lWA of resident CP-R. 

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. 

K:MDBOA X'218' Address of MDBOA table. 

K:MDEOA X'219' Address of MDEOA table. 

K:MDDCTI X'21A' Address of MDDCll table. 

( 
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APPENDIX B., XEROX STANDARD OBJECT LANGUAGE 
.. 

IITROOUcnON 
IEIEHAl 

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

SOURCE CODE TIWISLAnON 

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 program directly into machine language 
form. 

If a source program contains symbolic forward references, a 
single-passprocessor such as the Xerax Symbol assembler con 
not resolve such references into machine language. This isbe­
cause the machine language value for the referenced symbol 
is not established by a one-pass processor unti I after the state­
ment containing the forward reference has been processed. 

A three "1Jass processor, such as the Xerox Assemb I y Prog ram 
(AP), is capable of making "retroactive" changes in the 
object program before the object code is output. Therefore, 
a two-pass processor does not hove 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 $+3 

CI,5 z 

ll, R z 

z EQU 2 

BG z 

R EQU Z+l 

t Although a discussion ofthe object language is not directly 
pertinent to the CP-R, it is included in this manual because 
it applies to all processors operating under CP-R. 

380 

.•... 

In this example the operand S + 3 is not a forward reference 
·because the assembler can evaluate it when processing the 
source statement in which it appears. However, the oper­
and Z in the statement 

CI,5 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 CI,S, assigns 0 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 assembl er processes the source statement 

1I,R Z 

it outputs the machine-language code for 1I, 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 oble 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 extemally 
defined symbols in one or more separately processed subpra­
grams or library routines, the processor will be unable to 
generate the necessory program linkages. 

An example of on external reference in a Symbol source pro­
gram is shown below. 

REF AlPH 

1I,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 extemal 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 a symbol has been declared an external reference, it 
may appear any number of times in the symbol ic subprogram 
in which it was declared. Thus, the use of the symbol 
AlPH in the source statement 

1I,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 AI,4 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 reference, 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 AI,4 X'F2' 

the assembler outputs the declaration name numberofthe 
label AlPH (and an expression for its value) and also outputs 
the machine-language code for AI,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 
load 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 0 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 modul e 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 4 bytes of control information for each record have the 
form and sequence shown below. 

Byte 0 

Record T~ee Mode Format 

01 1 0 
0 2 3 4 5 6 7 

Byte 1 

Sequence Number 

o 7 

Byte 2 

Checksum 

o 7 

Byte 3 

Record Size 

o 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 II. 

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

Sequence Number is 0 for the first record of the module 
and is incremented by 1 for each recorcf\hereafter, 
until it recycles to 0 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 :s record 
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lize !5 108). The reconhize will normally be 108 bytes" 
for all records except the last one, which maybe fewer. 
Any excess bytes in a physical record are ignored. 

LOAD ITEMS 

Eoch load item begins with a control byte that indicates the 
item type. In some instances, certain parameters are 0150 

provided in the load item control byte. In the 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 
the AP END directive). 

3. Expression evaluation load items within a definition 
pravide 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. 

DECLARAnONS 

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

Forward references are always internal references within on 
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. AI though the Xerox Symbol 
assembler used with the Monitor allows only a standard con­
trol section (i. e., program section), the standard object 
language includes provision for other types of control sec­
tions (such os dummy control sections). Each object module 
produced by the Symbol processor is considered to consist of 
at least one control section. If no section is explicitly iden­
tified in a Symbol source program, the assembler assumes it 
to be a standard control section (discussed below). The stan­
dard control section is always assigned a declaration name 
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number of O. All other control sections (i. e., produced by 
a processor capable of declaring other control sections) ere 
CIIIigned 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 .. ction. The meaning of this code is given 
below. 

pp Memory Protection Featuret 

00 Read, write, or access instructions from. 

01 Read or occess instructions from. 

10 Read only. 

11 No access. 

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

Declare Standard Control Section 

Byte 0 

Control byte 
o o o 1 o 

o 2 3 4 5 6 

Byte 1 

Size (bits 1 through 4) 
o o 

o 1 2 3 5 6 

Byte 2 

I Size ~its 5 through 12) 

0 

Byte 3 

I Size (bits 13 through 20) 

0 

7 

7 

7 

7 

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

t"Read" means a program can obtain information fram the 
protected area; "write" means a program can store informa­
tion into a pratected area; and, "access" means the c:ompu- ~ 
ter can execute instructions stored in the protected area. 
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This capabi lity is required by one-pass processors, since 
the size of 0 section cannot be determined until all of 
the load information for that section has been generated by 
the pracessor. 

Declare Nonstandard Control Section 

Byte 0 

10 0 0 
Control byte J 0 1 1 0 

0 2 3 4 5 6 7 

Byte 1 

I ~ccess c~e I 
0 

Size (bits 1 through 4) 
0 

0 2 3 4 7 

Byte 2 

Size (bits 5 through 12) I 
o 7 

Size (bits 13 through 20) 

o 7 

This item declares a control section other than standard con­
trol section (see above). The loader is capable of loading 
object modules (produced by other processors, such as as­
~emblers or compilers) that do contain this item. 

Declare Page-Bounded Control Section 

Byte 0 

10 

Control Byte 

01 0 0 1 1 

0 2 3 4 5 6 7 

Byte 1 

I ~ccess ;ode I Size (bits 1 through 41 
0 0 

0 1 2 3 4 5 6 7 

Byte 2 

I Size ~its 5 thro~h 12l 

0 7 

Byte 3 

I Size {bits 13 through 20) I 
0 7 

( ~ ,his item declares a nonstandard control section beginning 
on a memory page boundary. 

Declare Dummy Section 

Byte 0 

Control byte 
o o o 1 

o 2 3 4 

Byte 1 

First byte of name number 

o 
Byte 2 

o 
5 

Second byte of name numbe rt 

0 

Byte 3 

o 
6 

I pAccess ~ode I Size (bits 1 through 4) 
0 0 

0 1 2 3 4 

Byte 4 

Size (bits 5 through 12) 

o 

Byte 5 

Size (bits 13 through 20) 

o 

7 

7 

7 

7 

7 

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 previousl y 
by another object module. The label 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 nome declaration for 
that label prior to generating this load item.) 

Declare External Definition Name 

Byte 0 

Control byte 
o o o 0 o 

o 2 3 4 5 6 7 

Byte 1 .. 
Name length, in bytes (K) 

o 7 

tlf the module has fewer than 256 previously assigned name 
numbers, this byte is absent. 
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Byte 2 

Fint byte of name 

0 7 

Byte K+1 

I Last byte of nome 

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 0 

10 

Control blte 

11 0 0 0 0 1 0 
0 2 3 " 5 6 7 

Byte 1 

I Name length (K), in bytes 

0 7 

Byte 2 

I Fint byte of name 

0 7 

Byte K+l 

lost byte of name 

o 7 

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

A primary external reference is capable of causing the lood~r 
to search the system library for a corresponding external 
definition. Ifa corresponding external definition is notfounc/ 
in another load module of the program or in the system li­
brary, a lood error message is output and the job is errored. 

Declare Secondary External Reference Name 

Byte 0 

10 
Control b~te 

01 0 0 0 0 

0 2 3 " 5 6 7 
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Byte 1 

I Nome length, in bl!!s (K) 

0 7 

Byte 2 

I Fint bl!! of name 

0 7 

Byte K+l 

Last brte of nome 

0 7 

This item declares a symbol (in EBCDIC code) that is a pri­
mary external reference within the current Ilbject module. 
The name may nat exceed 63 bytes in fength. 

A secondary external reference is nat capable of causing the 
I oode r to search the system I ibrary for a correspondi ng exte r­
nal definition. If a corresponding external definition is nat 
found in anather lood module of the program, the job is not 
errored and no error or abnormal message is output. 

Secondary external references often appear in I ibrary routines 
that contain optional or al ternative subroutines, some of which 
may nat 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 looded. AI though secondary externa I 
references do not cause looding from the library, they do cause 
I inkages to be mode between routines that are looded. 

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 termi­
nate with an expression-end control byte (see Section" of 
this appendix). An expression is evaluated by the addition 
or subtraction of values specified by the expression. 

Since the looder must derive values for the origin and start­
ing address of a program, these also require definition • 

Origin 

Byte 0 

o 
o 

Control byte 
o o 0 

2 3 .. 

.... • 

o 
5 6 7 



This item sets the loader's load-location counter to the 
value designated by the expression immediately following 
the origin control byte. This expression must not contain 
any elements that cannot be evaluated by the loader (see 
Expression Evaluation which follows). 

Forward Reference Definition 

Byte 0 

10 

Control blte 

01 0 0 0 1 0 0 

0 2 3 4 5 6 7 

Byte 1 

First byte of reference number 

o 7 

Byte 2 

Second byte of reference number 

o 7 

This item defines the value (expression) for a forward refer­
ence. The referenced expression is the one immediately 
following byte 2 of this load item, and must not contain 
any elements that cannot be evaluated by the loader (see 
Expression Evaluation which follows). 

Forward Reference Definition and Hold 

Byte 0 

10 
Control byte 

0 0 1 0 0 o 
0 2 3 4 5 6 7 

Byte 1 

First byte of reference number 

o 7 

Byte 2 

Second byte of reference number 

o 7 

- This item 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 
following the nome number. It may contain vblues that have 
not been defined previously, but all such values must be 
available to t~e loader prior to the module end. 

After eenerating 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 Defi nition 

Byte 0 

10 
Control blte 

0 0 0 1 0 

0 2 3 4 5 6 7 

Byte 1 

First byte of name number 

o 7 

Byte 2 

Second byte of name numbert 

o 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 0 

10 

Control b~te d 0 0 0 1 0 

0 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. 

EXPRESSIIit EVALUATIIIt 
A processor must generate an object lan9ua, ge expression 
whenever it needs to communicate to the oader one of 
the following: 

1. A program load origin. 

2. A program starting address. 

tlf the module has fewer than 256 previously assigned name 
numbers, this byte is absent. 
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3. All external definition value. 

4. A forward ,.ference value. 

S. 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 themselves be 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. 

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

The offset from the contral section base is given as a 
constant representing the number of units of displace­
ment from the contral 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 section base 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
tral byte must be included in the expression to identify 
the value as an address and to specify its resolution. 

3. An external definition or forward reference value is 
included in an expression by means of a load item add­
ing or subtracting the appropriate declaration or forward 
reference value. If the value is an address, the reso­
lution specified in the control byte is used to align the 
value before acIc:Iing 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 required 
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 sepa­
rate 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 subtracted 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 
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accumulated sum is a "simple address" having the resotvtion 
of the nonzero counter. If more than one of the four counters 
have a nonzero final count, the accumulated sum is termed 
a "mixed-resolution elltpression" and is treateias a constant 
rather than an address. 

The resoh .. tion 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 Change Expression Reso­
lution control byte occurs, then the expression resolution 
is unaffected. 

Note that the expression for a program load origin or start­
ing 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 the" 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 items discussed in this appendix, "Expression 
Evaluation", may appear only in expressions. 

Add Constant 

Byte 0 

10 
Control b~te 

0 0 0 0 0 0 
0 2 3 .. 5 6 

Byte 1 

first byte of constant 

. 
o 

Byte 2 

Second byte of constant 

o 

11 
7 

7 

7 



Byte 3 

Third byte of constant 

o 7 

Byte 4 

Fourth byte of constant 

o 7 

This item causes the specified 4-byte constant to be added 
to the loader's expression accumulator. Negative constants 
are represented in two's complement form. 

Add Absolute Section 

Byte 0 

Control byte 
o 1 0 R 

o 2 3 4 5 6 7 

This item identi fies the associated val ue (expression) as a 
positive absolute address. The address resolution code, RR, 
designates the desired resolution. 

Subtract Absolute Section 

Byte 0 

(' I Control byte I __ ~O~--~O~--~--~~l~~~l~--~O----~R~--~R 

o 2 3 456 

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

Add Value of Declaration 

Byte 0 

10 

Control b~te 
0 0 0 0 R 

0 2 3 4 5 6 

Byte 1 

First btte of name number 

o 

Byte 2 

Second byte of name numbe/ 

o 

7 

R I 
7 

7 

7 

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

- . 
This item causes the value of the specified declaration to be 
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 
na"",e 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 0 

10 
Control btte 

RI 0 0 0 1 R 

0 2 3 4 5 6 7 

Byte 1 

First byte of forward reference number 

o 7 

Byte 2 

Second byte of forward reference number 

o 7 
This item causes the value of the specified forword 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 0 

10 

0 

Byte 1 

o 
Byte 2 

0 
Control btte 

0 1 0 

2 3 4 5 

First byte of nome number 

Second btte of name numbert 

R R I 
6 7 

7 

This item causes the value of the specified c:Wclaration to 
be subtracted from the loader's expression accumulator. 
The address resolution code, RR, designates the desired 
resolution, and the nome number refers to a previously de­
clared definition nome that is to be associated with the 
first location of the allocated section. 

tlf the module has fewer thon 256 previously assigned name 
numbers, this byte is absent. 
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Subtract Value of Forward Reference 

Byte 0 

10 0 
Control byte 

o 1 R 

0 2 3 4 5 6 7 

Byte 1 

I First byte of forward reference number 

0 7 

Byte 2 

Second byte of forward reference number 

o 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 0 

Control byte 
o 1 0 o R 

o 2 3 4 5 6 7 

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

E~ression End 

Byte 0 

10 

Control bl::te 

01 0 0 0 0 0 1 

0 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 meoningful 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 
thot 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 Undefi ned symbo I 

Internal Resolution 

IR Address Resolution 

000 Byte 
001 Hallword 
010 Word 
011 Doubleword 

Type Information for External Symbol 

Byte 0 

1 I 10 

Control b~te 

0 0 1 0 0 0 

0 2 3 .. 5 6 7 

Byte 1 

T~~ field IR field 

r 
0 .. 5 7 

Byte 2 

Declaration number 

o 7 

Byte 3 (if required) 

Declaration number (continued) 

o 7 

This item provides type information for external symbols. 
The Type and IR fields are defined above. The declaration 
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 EBCD IC for Internal Symbol '"" 

Control byte 

o o 1 0 o 
o 2 3 4 5 6 



( -

Byte 1 

I Type field IR field 

0 4 5 7 
Byte 2 

I 
Len1!th of name (EBCDIC characters) 

0 7 
Byte 3 

I 

I 

First btte of name in EBCDIC 

0 7 
Byte n 

Last btte of name in EBCDIC 

0 7 
Byte n + 1 

Expression defining value of internal s 

o 7 

This item suppli~s type and EBCDIC for an internal symbol. The 
load items for Type and IRare as above. Length of namespeci­
fies the length of the EBCDIC name in characters. The name, in 
EBCDIC, is specified in the required number of bytes, followed 
bya byte containing the expression defining the internal symbol 

EBCDIC for an Undefined Symbol 

Byte 0 

10 

Control byte 

II 0 0 I 0 0 

0 2 3 4 5 6 7 
Byte I 

I 
Length of name (EBCDIC characters) 

0 7 
Byte 2 

I 
First btte of name in EBCDIC 

0 7 
Byte n 

I Last byte of name in EBCDIC 

0 7 

Byte n + I 

First byte of symbol associated forward reference number 

o 7 

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

LOADING 
load Absol ute 

Byte 0 

10 

Control byte 

NI 0 0 N N N 

0 2 3 4 5 6 7 

Byte I 

First btte to be loaded 

o 7 

Byte NNNN 

last btte to be loaded 

o 7 

This item causes the next NNNN bytes to be loaded abso­
lutely (NNNN is expressed in natural binary form, except 
that 0000 is interpreted as 16 rather than 0). The load loca­
tion counter is advanced appropriate I y. 

load Relocatable (long F~rm) 

Byte 0 

Control btte 

RI 0 I 0 C R 

o 2 3 4 5 6 7 

Byte I 

First btte of name number 

o 7 

Byte 2 

Second btte of name numbert 

o 7 

This item causes a 4-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 = I) or relative to a declaration (C = 0). 
Control bit 0 designates whether a l-byte (Q = I) or a 
2-byte (0 = 0) name number follows the control byte of 
this load item. 

If relocation is to be relative to a forward reference, the 
forward reference must not have been def~ed 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). 

tlf the module has fewer than 256 previously assigned name 
numbers, this byte is absent. 
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Load Reloc:otable (Short Form) 

Byte 0 

11 
Control b~te 

01 C 0 0 0 0 0 

0 2 3 4 5 6 7 

This item causes a 4-byte word (immediately following this 
load item) to be loaded, and relocates the address field 
(word resolution). Control bit C designates whether reloca­
tion is to be relative to a forward reference (C = 1) or rela­
tive to a declaration (C = O~ The binary number 000000 
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 0 

Control byte 
o o o 1 

o 2 3 4 5 6 7 

Byte 1 

First byte of repeat count 

o 7 

Byte 2 

Second byte of repeat count 

o 7 

This item causes the loader to repeat (i.e., perform) the 
subsequent load item ,a specified number of times. The re­
peat count must be greater than 0, and the load item to 
be repeoted must follow the repeat load item immediately. 

Define Field 

Byte 0 

Control byte 
o o o 0 11 

o 2 3 4 5 6 7 

Byte 1 

Field location constant, in bits (K) 

o 7 
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Byte 2 

Field length, in bits (L) 

o 7 

This item defines a 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 0 

10 
Control b~te 

01 0 0 0 0 0 0 
0 2 3 4 5 6 7 

Padding bytes are ignored by the loader. The object lan­
guage allows padding as a convenience for processors, 

Module End 

Byte 0 

10 
Control b~te 

01 0 0 0 1 1 1 

0 2 3 4 5 6 7 

Byte 1 

\0 
Severitl level 

E I 0 0 0 E E E 

0 2 3 4 5 6 7 

This item identifies the end of the object module. The 
value EEEE is the error severity level assigned to the mod­
ule by the processor. 

OBJECT MODULE EXAMPLE 

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



Example 

DEF AA,BB,CC CC IS UNDEFINED BUT CAUSES 
NO ERROR 

2 REF RZ,RTN EXTERNAL REFERENCES DECLARED 

3 00000 ALPHA CSECT DEFINE CONTROL SECTION 
ALPHA 

4 00OC8 ORG 200 DEFINE ORIGIN 

5 OOOC8 22000000 N AA LI,CNT 0 DEFINES EXTERNAL AA; CNT IS 
A FWD REF 

6 00OC9 32000000 N LW,R RZ R IS A FORWARD REFERENCE; 

7 * RZ IS AN EXTERNAL REFERENCE, 

8 * AS DECLARED IN LINE 2 

9 OOOCA 50000000 N RPT AH,R KON { DEFINES RPT; RAND KON ARE 

10 * FORWARD REFERENCES 

( 11 OOOCB 69200000 F BCS,2 BB {SS IS AN EXTERNAL DEFINITION 

12 * USED AS A FORWARD REFERENCE 

13 OOOCC 20000001 N AI, CNT CNT IS A FORWARD REFERENCE 

14 OOOCD 680000CA B RPT RPT IS A BACKWARD REFERENCE 

15 OOOCE 68000000 X B RTN RTN IS AN EXTERNAL REFERENCE 

16 OOOCF 0001 A KON DATA, 2 DEFINES KON 

17 00000003 R EQU 3 DEFINES R 

18 00000004 CNT EQU 4 DEFINES CNT 

19 000 DO 224FFFFF A BB LI,CNT -1 DEFINES EXTERNAL BB THAT HAS 

..-
20 * ALSO BEEN USED AS A FORWARD 

21 * REFERENCE 

22 OOOC8 END AA END OF PROGRAM 
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CONTROL BYTES (In Binary) 

Beg i n Record 

00111100 } 
OOOOOOOO 
01100011 
01101100 

00000011 

00000011 

00000011 

00000101 

00000101 

00001010 I 
00000001 
00100000 

00000010 

00000100 ) 00000001 
00100000 

00000010 

01000100 

00000111 

00100110 

00000010 

Record number: 0 

Record type: not last, Mode binary, Format: object language. 
Sequence number 0 
Checksum: 99 
Record size: 108 

03020101 (hexadecimal code comprising the load item) 
Declare external definition name (2 bytes) Name: AA 

03020202 
Declare external definition name (2 bytes) Name: aa 

03020303 
Declare external definition name (2 bytes) Name: CC 

0502D9E9 
Declare primary reference name (2 bytes) Name RZ 

0503D9E3D5 
Declare primary reference name (3 butes) Name: RTN 

OAO 10 100000320200002 
Define external definition 
Number 1 
Add constant: 800 X' 320' 
Add value of declaration (byte resolution) 
Number 0 
Expression end 

040100000320200002 
Origin 
Add constant: 800 X'320' 
Add value of declaration (byte resolution) 
Number 0 
Expression end 

-'422000000 
Load absolute the following" bytes: X'22000000' 

07E 80426000002 
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 

Declaration number: 1 

Declaration number: 2 

Declaration number: 3 

Declaration number: 4 

Declaration number: 5 

} 

) 

) 

Record c~trol 
information not 
part of load item 

Source Line 1 

Source Line 2 

Source Line 5
t 

Source Line " 

Source Line 5 

tNo object cade is generated for source lines 3 (define control section) or" (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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10000100 

00000111 

00100110 

00000010 

11001100 

00000111 

00100110 

00000010 

11010010 

01000100 

00000111 

00100110 

00000010 

10000000 

10000101 

00001000 

8432000000 
Load relocatable (short form). Relocate address field (word resolution) 
Relotive to declaration number 4 
The following 4 bytes: X'320ooo00' 

07EB0426000602 
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 6 
Express i on end 

((50000000 
Load relocatable (short form). Relocate oddress field (word resolution) 
Relative to forward reference number 12 
The following 4 bytes: X'SOOOOOOO' 

07EB0426oo0602 
Define field 
Field location constant: 235 bits 
Field length: 4 bits 
Add the following expression to the obove field: 
Add value of forword reference (word resolution) 
Number 6 
Express i on end 

0269200000 
Load relocatable (short form). Relocate address field (word resolution) 
Relative to forward reference number 18 
The following 4 bytes: X'692000oo' 

4420000001 
Load absolute the following 4 bytes: X'2oo00001' 

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 relocatable (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) 

} 

} 
} 

Source Line 6 

Source Line 9 

Source Li ne 11 

Source Line 13 

Source Li ne 14 

Source Line 15 

Source Line 16 
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Begin Record Record number 1 

00011100 Record type: last, Mode: binary, Format: object language. } 00000001 Sequence number 1 Record Control 
11101100 Checksum: 236 (nformation - ) 
01010001 Record size: 81 

OOOCO l0000033C200002 (continued from record 0) 
Number 12 

00000001 Add constant: 828 X'33C' 
00100000 Add vatue of declaration (byte resolution) 

Source line 16 Number 0 
00000010 Express i on end 

42001 
01000010 Load absolute the following 2 bytes: X'OOO I' 

08000601~302 

I 00001000 Define forward reference 
Number 6 Source line 17 

00000001 Add constant: 3 X'3' 
00000010 Expression end 

0800000 1 0000000402 

I 00001000 Define forward reference 
Number 0 Source li ne 18 

00000001 Add constont: 4 X'4' 
00000010 Expression end 

OF00024100 } 00001111 Repeat load Advance to Word 
Repeat count: 2 Boundary 

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

0800120100000340200002 
00001000 Define forward reference 

Number 18 
00000001 Add constant: 832 X'340' 

Add value of decloration (byte resolution) 
Number 0 

00000010 Expression end 

OA020100000340200002 
Source line 19 

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' 

000100000320200002 

" 00001101 Define start 
00000001 Add constant: 800 X'320' Source Line 22 
00100000 Add value of declaration (byte resolution) 

Number 0 
00000010 Expression end 
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( 

( 

00001011 

00001110 

08000344 
Declare standard control section declaration number: 0 
Access code: Full access. Size 836 X'344' 

OEOO 
Module end 

Severity level: X'O' 

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

Object Code Control Byte Type of Load Item 

0 0 0 0 0 0 0 0 Podding 

0 0 0 0 0 0 0 1 Add constant 

0 0 0 0 0 0 1 0 Expression end 

0 0 0 0 0 0 1 1 Declare external definition nome 

0 0 0 0 0 1 0 0 Origin 

0 0 0 0 0 1 0 1 Declare primary reference name 

0 0 0 0 0 1 1 0 Declare secondary reference nome 

0 0 0 0 0 1 1 1 Defi ne field 

0 0 0 0 1 0 0 0 Define forward reference 

0 0 0 0 1 0 0 1 Declare dummy section 

0 0 0 0 1 0 1 0 Define external definition 

0 0 0 0 1 0 1 1 Declare standard control section 

0 0 0 0 1 1 0 0 Declare nonstandard control section 

0 0 0 0 1 1 0 1 Defi ne start 

0 0 0 0 1 1 1 0 Module end 

0 0 0 0 1 1 1 1 Repeat load 

0 0 0 1 0 0 0 0 Define forward reference and hold 

0 0 0 1 0 0 0 1 Provide type information for external symbol 

0 0 0 1 0 0 1 0 Provide type and EBCDIC for internal symbol 

0 0 0 1 0 0 1 1 EBCDIC and forward reference number for undefined symbol 

0 0 0 1 1 1 1 0 Declare page-bounded control section 

0 0 1 0 0 0 R R Add value of declaration 

0 0 1 0 0 1 R R Add value of forward reference 

0 0 1 0 1 0 R R Subtract value of declaration 

0 0 1 0 1 1 R R Subtract value of forward reference 

0 0 1 1 0 0 R R Change expression resolution 

0 0 1 1 0 1 R R Add absolute section 

0 0 1 1 1 0 R R Subtract absolute section ..... 
0 1 0 0 N N N N Load absolute 

0 1 0 1 Q C R R Load relocatable (long form) 

1 C D D D 0 D D Load relocatable {short form} 
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APPENDIX C. XEROX STANDARD COMPRESSED LANGUAGE 

The Xerox Standard Compressed Language is used to rep­
resent 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 nat 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 commentoridentiFication 
information. This form of compressed language should not 
be output to "compressed" fi les since the I/O compression 
may cause loss of data. 

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

Byte 1 

Byte 2 

Byte 3 

Byte 4 

Identification (00l11000). L = 1 for each 
record except the last record, in which case 
L = o. 

Sequence number (0 to 255 and recycles). 

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

Number of bytes comprising the record, in­
cluding the checking bytes (~108). 

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

The following six~it items (decimal number assigned) com­
prise the string control: 
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Six~it 
Decimal 
Item Function 

o Ignore. 
1 Not currently assigned. 
2 End of line. 
3 End of File. 
4 Use eight~it character which follows. 
5 Use n + 1 blanks, next six~it item is n. 
6 Use n + 65 blanks, next six~it item is n. 
7 Blank. 
8 0 
9 1 
10 2 

Six~it 

Decimal 
Item 

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 

Function 

3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
o 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

< 
( 
+ 
I 
& 
S 
* 

10 
, 
% 

L.J 

> 

) 



APPENDIX D. SYSTEM OVERLAY ENTRY POINTS 

Table 0-1 is a list of all entry points into the various overlays, the overlay containing each entry point, and a brief 
description of the function of the entry point. 

Table 0-1. System Overlay Entry Points 

Entry Point Name Overlay Name Oescription 

:*ALTENT DBOW Enter debug from a Itemate PSD 

:#ASSGN DBC2 Process debug assign command 

:*BRNCH OBS3 Branch into user program from debug 

:*CAlENT DBDW Enter debug from CAL exit 

:*CONSG DBC2 Process debug connect seg • .command 

:*OMPRET DBC1 ! Retum from single dump request 

:*OOOMP DBC3 Do a dump request 

:*OOINIT DBS2 Entry for initialization 

:'OORET DBS2 Prepare for user return 

:'DOSNAP OBS2 Entry for snap execution 

:#OOTRAP OBS2 Entry after trap 

:*OOVAl DBC3 Do evaluation of name 

:#OUMP DBC1 Process debug dump command 

:'EXCT DBS3 Process debug exec. control command 

:'INSRT DBC1 Process debug insert command 

:'lOOK DBC1 Process debug look command 

:'MOOFY DBC3 Process debug modify command 

:'NAME DBC1 Process debug name command 

:*PATCH DBC3 Process debug patch command 

:#QUIT OBS3 Process debug quit command 

:'REMOV OBC2 Process debug remove command 

:'RERCHK DBC3 Process read error check "" 
:*SCAN DBS1 Scan the input command 

:'SCNDR DBC3 Scan a dump request 

:'SCNlCX DBS3 Scan location forms 
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table D-l.,·Systern Overlay Entry Points (cant.) 

Entry Point Name Overlay Name Description . 
:'SCNLWX DBS3 Scan for location or word 

:'SCNWDX DBS3 Scan ford fonns 

:'SNAP DBCl Process debug snap cammand 

:'SNAPIT DBCl Execute snap carrmand 

:'TINIT DBC2 Trap initialization processing 

:'T RAP EX DBS2 Exit from debug trap processing 

:'TRAPIN DBC2 Process trap control 

:'wKSQZ DBSl Squeeze unused space from debug work space 

ABEX ABEX Process abort and exit CALs for bockground '. 

ABORT TERM Process a II abort CAls 

ACTV 10 EX PlOcess activate CALs 

ALLOT ALLOT Process allot CA Ls 

ANALYSE TEXl Ana lyse erlOrs of TEX 

ARM ARM Process connect ,arm,disconnect ,dilClnn CAls 

ASSIGN ASSIGN Process assign CAL 

BKGSEQ ABEX Initiate backgroUnd sequencing ('C' from IDLE) 

BKLASSN BKU Does background DCB assignments 

BKU BKU Perform background loading functions 

BREAK SNAM Process INT CAls 

CALLQ Sub to CALL QUEUE and woit for I/o completion 

CALLQP Entry to CALLQ with preset priority 

CFUPDIR CLOSEX Update directory entry for altered file and write it to 
disk 

CHECK CHECK Process CHECK CALs 

CHECKA CHECK Second-CHECK routine 

CHKBAL CHECK Entry to CHECK via BAL .. 
CHKBALA CHECK Alternate internal entry to CHECK, via a BAt-

CKD CKD Crash dump from CK area 

CKD2 CKD2 Crash dump hom C K area, continued 

CKENACT TMTYC Get and test end-action 
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Table D-1. System Overlay Entry Points (cont.) 

Entry Point Name Overlay Name Description 

( CKENACTS TMTYC Get and test end-action in standard FPT 

CKENACTl TMTYC T est and convert end-action parameter 

CKENACT2 TMTYC Same as CKENACT1(TMTYC) 

CKINTADR TMTYC T est and convert interrupt address 

CKINTLAB TMTYC Test and convert interrupt label 

CLOSE READWR Process CLOSE CALs 

CLOSEDCB READWR Entry to c lose via BAL 

CLOSEX CLOSEX Routine to close DCBs 

CLOSRFIL CLOSEX Routine ta close a DCB assigned to a RAD file 

COCIO COCIO Queue equivalent for COC I/o 

COCRIP COCIO RIPOFF equivalent for COC I/o 

COCSRDV COCIO SERDEV equivalent for COC I/o 

COCTIME COCIO Five second line checking routine 

COOP GETNRT Intercept BKG I/o requests to symbiont dedicated 
devices 

CORRES DEYI Process correspondence CALs 

CRD CRD Crash dump from SE op-Iabel 

CRFIL CLOSEX Release blocking buffer and RFT entry for closing a file 

CRS CRS Crash save ta SE op-Iabel from CK area 

CRS2 CRS2 Continuation of CRS 

CSEARCH DBS2 Debug scan routine to search for commands 

DBDW DBDW Start of data/workspace for debug 

DBKG ABEX Background dump driver 

DCBBUSY READWR SUB to check for an I/o request to a busy DCB 

DEACTV IOEX Process deactivate CALs 

DEBUG DBDW Debug CA L processor ,.., 

DELETE DELETE Process DELETE CALs 

DELFPT CHECK Same as CHECK(SIGNAL) entry point 

DEQ ENQ Process DEQUEUE CALs 

DEYI DEYI Process 'set' portion of device CALs 
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· Table 0-1. System Overlay Entry Points (cont.) 

Entry Point Name Overlay Name Description 

DEVN DEVI Process 'get' portion of device CALs 

DFGD DUMP CT retum to CT dump after break 

DFGDBAl DUMP DUMP break to check for other CT work 

DFM DEVI Process device file mode CALs 

DISARM ARM Same entry point as ARM(ARM) 

DRC DEVI Process device DIR. Record format CALs 

DUMP DUMP Performs a memory DUMP 

DVF DEYI Process device verticol format CALs 

EMARECB TMGETP Sub. to chain an ECB to the R-task 

EMARECBX TMGETP Sub. to chain an ECB to the R-task in revene priority 

EMBlDECB TMGETP Sub. to build an ECB from a standard FPT 

EMDATAI TMGETP Sub. to process a data area into an ECB 

EMDATAO TMGETP Sub. to remove a data area to usen receiving area 

EMGETECB TMTYC Sub. to create a new ECB linked to the current task 

EMGETEM TMTYC Sub. to create a new ECB linked to any task 

EMGETFPT TMTYC Sub. to get an original FPT address 

EMSETR3 CHECK Set R3 to an FPT addr based on FPT addr in an ECB 

EMSETR3A CHECK Set R3 to an FPT addr based on FPT addr in R3 

EMWAIT TMTYC Sub. to control wait states 

ENQ ENQ Process ENQUEUE CALs 

ENQABNM ENQ Abnormal condition sub. for ENQUEUE ECBs 

ENQCHK ENQ Sub. to check ENQUEUE ECBs 

ERRSEND lOG Routine to put an operator message into the Error Log 

ESU ESU Process error summary key-in 

EXTM EXTM Process exterminate CAls 

FGlBADLM FGL2 Abort primary load modu Ie initiation .. .... 
FGLMEMCK FGl3 Check availability of unmapped memory region 

FGLMSG FGLl Output a message for the primary loader 

FGlOKLM FGL2 Complete primary load madule initiation 



Table 0-1. System Overlay Entry Points (c:ont.) 

Entry Point Name Overlay Name Description . 
( FGLI FGLI Primary program release 

FGL2 FGL2 Primary program load (initialize tables) 

FGL3 FGL3 Primary program load (read in root and PUBLlBS) 

FINDBB FINDBB Get a blocking buffer 

FINDDIR FINDBB FIND (or allot) extent 0 of a file 

FINDDIRX FINDBB FIND (or allot) extent N of a file 

FMBLDECB GETNRT Bui Id on I/o ECB 

FMCHECK CHECK Process I/o CHECK CALs 

FMCKWP RWFILE Check for write protection violations 

FMCKI CHECK Internal entry to FMCHECK 

FMCK2 CHECK Internal entry to FMCHECK 

FMCK3 CHECK Internal entry to FMCHECK 

FMDElETE DelETE DelETE file (extent) entries from pennanent directory 

FMGETEXT RWEXT Get next extent of an extended fj Ie 

( FMJCl TTJOB Clean up RFT and DCT entries at job tennination 

FMMASTX RWFIlE Detennine MASTD index for an area 

FMOPL2AD GETNRT Get coller's OPlBS2 table address 

FMTCl TT Cleanup fi les for a tenni noting task 

FPTBSY READWR Check for an I/o request to a busy FPT 

GENCHARS PRINT PRINT expanded text for break pages 

GETANAME ESU Subroutine to get account nome 

GETDCBAD GETNRT Get DCB address from FPT 

GETDCTX GETNRT Get device index from DCB 

GETIOID KEYSCN Scan on I/o designator (FILE, OPlABEl, or DEVICE) 

GETNRT GETNRT Internal entry to read/write processing 

GETOPT Get options for key-ins, in KEY3 - KEY7 .oil 

GETIIME SIGNAL Process GETTIME CAls 

HOURLOG LOG log hourly timestamp 

( -- IBBPARAM RWBFIl Sub to increment the fi Ie position in a blocked fj Ie 
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Entry Point Name 

INIT 

INITLOG 

INSDBUF 

10 EX 

IPLMM 

IPLSYM 

JMTENQ 

JMTERM 

JOBDLTE 

JOBDLTEA 

JOBMSG 

JOBSCAN 

JOBl 

JOB2 

JSCAN 

JTRAP 

KEYl 

KEY1A04 

KEY2 

KEY3 

KEY4 

KEY5 

KEY6 

tcEY7 

IUOB 

LOAD 

lOADACI 

lOADMAP 

.co2 

Table 0-1. System Overlay Entry Paints (cont.) 

Overlay Name 

LOG 

SDBUF 

10 EX 

IPLMM 

IPLSYM 

TIJOB 

TTJOB 

JOB2 

JOB2 

JOB2 

JOBl 

JOBl 

JOB2 

JOBl 

TRAPS 

KEYl 

KEYl 

KEY2 

KEY3 

KEY4 

KEY5 

KEY6 

KEY7 

EXTM 

MMROOT 

MMROOT 

Description 

Perform boot-time initialization of CPR 

Routine to initialize the error log file when DT keyin 
is done 

Input side buffering logic 

Process all IOEX CAts 

Do memory management initialization at boot time 

Initialize symbiont areas and job number 

Clean up job level ENQs 

Destroy a job when last task has terminated 

Sub. to delete a job's files in an area 

Sub. to selectively delete a job's files in an area 

Sub. to output messages to OC device 

Validate a JOB card for symbiont input 

Process a M:JOB CAL, Part 1 

Process a M:JOB CAL, Part 2 

Validate and format a JOB card 

Process job trap CAL 

Decode key-in keyword, branch to proper overlay 
for processing 

Process key-err message typeouts 

Process key-ins in KEY2 overlay 

Process key-ins in KEY3 overlay 

Process key-ins in KEY4 overlay 

Process key-ins in KEY5 overlay 

Process key-ins in Kf":6 overlay 

Process key-ins in KEY7 overlay 

Process KJOB CAts 

Entry to JCP loader 

Sub. to load ACI for a task 

Sub. to load MAP and ACE for a task 



Table 0-1. System Overlay Entry Points (cont.) 

Entry Point Name Overlay Name Description . 
( LOG LOG Move error log records from log stack 10 ER 0 P lobe I 

MEDIA MEDIA Resident copy loop code and DCB's, FPT's 

MEDIACAL SNAM Media CA L processor 

MEDIATSK MEDI Start of media task 

MEDRLOOP MEDIA Start of main copy loop in resident module 

MEDRLOPA MEDIA Alt. entry to main loop for 'ALL' copies 

MEDR900 MEDIA Common CAL error routine (do nothing routine) 

MEDOEXIT MEDI Entry into MEDI module from resident copy loop if 
no errors 

MED090 MEDI Error routine, reading input file 

MED094 MEDI Error routine, writing output fj Ie 

MED099 MEDI Error routine, DCB abnormal and reading shared files 

MEDI MEDI Part 1 of media task; request selection and initiation 

MED2 MED2< Part 2 of media task; post processing clean-up 

( 
MED600 MED2 Entry to Part 2 of media task 

MED800 MED2 Convert media ID number 10 EBCDIC in output line 

MED810 MED2 Acquire a device for media use 

MED820 MED2 Copy preample (printer break page print) 

MED830 MED2 Copy postamble (printer clean-up) 

MED840 MED2 Copy postamble (tape positioning) 

MED880 MED2 Wait routine for device manual, symbiont device 
conflict 

MMABNM MM05 Sub. ta process abnormal ECB exits 

MMACT MMOI Process activate CA Ls 

MMCAL MMOI Process a" memory management CALs 

MMCHECK MM04 Sub. to check memory management ECBs 

MMDEACT MM02 Process deactivate CALs 
"" 

MMERASE MM02 Process erase CALs 

MM EX EC MM04 Memory management executive task 

( - MMFETCH MMROOT Sub. to fetch one word from any real address 
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Table ~ 1. System ·Overlay Entry Point (cont.) 

Entry Point Name Overlay Name DescrIption 

MMFMP MMROOT Sub. to find a memory partition 

MMFOV MMOl Sub. to find the OVLOAO entry for a segment 

MMGETP MM02 Process GETPAGE CALs 

MMGJRP MM03 Subroutine to get job reserved pages 

MMGP MMOl Sub. to get pages for a segment 

MMGPPS MM03 Sub. to get preferred partition pages 

MMGSTM MMROOT Sub. to get one page of rea I memory 

MMGTRP MM03 Sub. to get task reserved pages 

MMICHK MM04 Intemal entry into MMCHECK , 
MMLOCK MM06 Process LOC K CA Ls 

MMMOVE MMROOT Move contents of a real page to another real page 

MMOMFPP MMROOT Coli overlay manoger to release pages 

MMPOST MM04 Sub. to post a memory manogement ECB 

MMROS MMOl Reset disp skip flag and RLS exc lu. use of a SO 

MMRECB MM04 Sub. to create a memary management ECB 

MMRELP MM02 Process RELPAGE CALs 

MMRELS MM02 Sub. to clean up mapped task at tennination 

MMRELSO MM02 Sub. to free up SO space at termination 

MMRFlLE MM05 Sub. to get roll out file space 

MMRILW MMROOT Sub. to start roll in of a long wait task 

MMRISEG MM04 Sub. to request roll-in of a segment 

MMRJRP MM03 Sub. to re lease job reserved pages 

MMROLL MM04 Sub. to request memory pages from the memory exec 

MMROLLIN MM05 Sub. to roll in a segment 

MMROOT MMROOT Context block for memory management 

MMROUT MMOS Sub. to roll out a segment 
"" .... 

MMRP MM02 Sub. to release pages in a SO 

MMRPPS MM03 Sub. to release preferred partition pages 

MMRPPSI MM03 Intema I entry into sub. MMRPPS 



Table 0-1. System Overlay Entry Point (cont.) 

Entry Point Name Overlay Name Description 

(~ MMRPREF MM06 Sub. to recover preferred parti tions pages 

MMRREAD MM05 Sub. to read a segment from the ro II out file 

MMRRFILE MM05 Sub. to re lease ro II ou t file space 

MMRSTM MMROOT Sub. to release one page of real memory 

MMRTRP MM03 Sub. to release task reserved pages 

MMRWRITE MM05 Sub. to write a segment to the rollout fi Ie 

MMSAC MMOl Sub. to set access codes 

MMSDS MMOl Set disp skip flag and wait for exclu. use of a SD 

MMSEGCK MMOl Sub. to verify a segment number 

MMSETVPN MMOl Sub. to generate virtual page number arguments 

MMSTART MMOl Sub. to start the memory management executive 

MMSTOP MM04 Sub. to stop the memory management executive 

MMSTORE MMROOT Sub. to store one word into any real address 

MMSWAP MMROOT Memory management swap control 

( MMSWLK MM03 Sub. to set write locks 

MMTJOB MM02 Sub. to do job level cleanup at termination 

MMTPRIM MM03 Sub. to free pages acquired by a primary task 

MMTSEC MM02 Sub. to release ACI and AST space at termination 

MMUNLOCK MM06 Process unlack CALs 

MMWPN MMOl Sub. to verify a virtual page number 

MODIFY EXTM Same entry as status 

OFFVERBG TEXl Construct OFF message verbage 

ONOFFMSG TEX2 Write out OFF messages 

OPEN READWR Process 0 PEN CALs 

OPENDCB READWR Routine to open a DCB 

OPENX OPENX Internal entry to OPENDCB ..rt 

OSEARCH DBS2 Debug scan routine to search for machine operations 

OUTSDBUF SDBUF Output side buffering logic 

PFIL REWIND Process all PFIL CAts 
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Entry Point Name 

PFILDEV 

PIN IT 

PINTABNM 

PLOl 

PMD 

POLL 

PO LLA BNM 

POLLCHK 

PPOST 

PRECDEV 

PRECORD 

PREFMODE 

PRINT 

PROMPT 

PUBUB 

RBLOCK 

RCCUPF 

RCCUPJ 

RCEXU 

RCFEOD 

RCGETF 

RCJOB 

RCooP 

RfADDIR 

RfADWR 

RECALARM 

RELADBUF 

RETEUNG 

REWDEV 

<C06 

. Table 0-1. :System Overlay Entry Point (cant.) 

Overlay Nome 

REWDEV 

PINIT 

PINIT 

PLOl 

ABEX 

SIGNAL 

SIGNAL 

SIGNAL 

SIGNAL 

REWDEV 

REWIND 

MM06 

PRINT 

DEVI 

PlO) 

RWBFIL 

SYM5 

SYMS 

SYM3 

SYM3 

SYM3 

SYM3 

SYM4 

FINDBB 

READWR 

CRS 

RWBFIL 

TEL2 

REWDEV 

Description 

Position fil~ on tope devices 

Process INIT CALs 

Sub. to process abnormal ECB exits 

Routine processes a II PUBUBS 

Dispatch BKGD to dump itself 

Process a II PO L L CA Ls 

Routine to process POLL ECB abnormal conditions 

Routine to process checks on PO II services 

Process POST CALs 

Position records on tope devices 

Process PRECORD CALs 

Process PREFMODE CALs 

Process PRINT CALs 

Process set PROMPT character CALs 

Same as PlOl 

Sub. to read a block into a blocking buffer 

Clean up previous job's input files for the COOP 

Clean up previous job's input files for tne COOP, 
Part 2 

Process EXU command in the input COOP 

Process EOD command in the input COOP 

Sub. to get next fj Ie for the input COOP 

Sub. to process a JOB card in tne input COOP 

Process input requests to a symbiont dedicated device 

Sub. to read a directory sector 

Process Read;Write CALs 

ALARM Receiver CAL 

Release a Blocking Buffer 

Process REWIND CALs on devices 
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Table 0-1. System Overlay Entry Point (cont.) 

Entry Point Name Overlay Name Desc:ri ption 

( REWIND REWIND Process REWIND CALs 
''-"' 

RLS EXTM Process RELEASE CALs 

RUN RUN Process all RUN CALs 

RWBFIL RWBFIL Read/Write blocked or compressed RAD fi les 

RWDEV RWDEV Process Read/Write to devices 

RWEXTDIR RWEXT Get next extent while processing a direct access 
Read/Write 

RWEXTSEQ RWEXT Get next extent whi Ie processing a sequential 
Read/Write 

RWFILE RWFILE Read/Write processor for disk fi Ie 

SCAN KEYSCN Common scan routine for all key-in routines 

SCEMPTY SCNEXT SCHED sub. to find next empty SCHED file entry 

SCFIND SCNEXT SCHED sub. to find match SCHED file entry 

SCHED SCHED Contro I tosk entrance to periodi c schedu ler 

SCHEDC RUN CAL processing for periodic scheduling 

(- SCMSG SCNEXT SCHED sub. for output of messages 

SCNEXT SCNEXT SCHED sub. to find next executable candidate 

SCUPDATE SCNEXT SCHED sub. to change SCHED file 

SDBUF SDBUF Side buffering processor pro lay dummy entry point 

SEARCHAI ESU Initiate AI fi Ie search 

SEGLOAD EXTM Process SEGLOAD CALs 

SETNAME SNAM Process SETNAME CALs 

SETOVR GETNRT Subr. to test/set abort override in Vo CALs 

SETPRI JOB2 Sub. to set a job's priority in the directory 

SETUP REWIND Sub. to open a DCB and get its assignment 

SEX SEX Symbiont executive resident code and context 

SIGABNM SIGNAL Routine to process SIGNAL ECB abnormal ~nditions 

SIGCHK SIGNAL Routine to process checks on signa I services 

SIGNAL SIGNAL Process SIGNAL CALs 

SIGNAL1 SIGNAL Interno I SIGNAL CAL processor entry point 
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Table O-}. Symm Overlay Entry Alints (cont.) 

Entry Point Name Overlay Name Description 

SIMIKEY SYM3 Simulate 'SCRYDD, (' key-in for symbionts 

SJOB SJOB Process SJOB CALs 

5MBACKUP SYM5 Perform 'R' and 'B' symbiont key-in options functions 

5MBCDHEX SYM4 Convert number from EBCDIC to hex 

5MBSYF SYM3 Process a 'busy file' error return in symbiont processor 

SMClOSF SYM2 Sub. to c lose a symbiont fi Ie 

SMDEVERR SYM2 Sub. to process unrecoverable I/o errors in symbionts 

SMDFIS JOB2 Sub. to delete a job's files in the 'IS' area 

SMDFOS JOB2 Sub. to delete a job's files in the 'OS' area' 

SMFEOD SYM2 Sub. to handle EOD in output symbiont 

SMFINDF SYM3 Sub. to check for a busy file 

SMGETF SYM2 Sub. to get next file for SYMB/COOP to read 

SMGETOF SYM2 Sub. to get next file for output symbiont to process 

SMGETQF SYM2 Sub. to find a file associated with 'SYVNDD,Q' 
key-in 

SMHEXBCD SYM4 Convert number from hex Ie EBCDIC 

SMINIT SYM3 Sub. to initialize context for a symbiont device 

SMJOBFIN SYM3 Sub. to process JOB/ FIN in input symbiont 

SMWMSG SYM2 Format and output symbiont messages to OC 

SMXKEY SYM2 Sub. to process the 'SYVNOD,X' key-in 

SMXTND SYM5 Allot a symbiont extension fi Ie 

SNAM SNAM Process setname CALs 

SNAP CRS SNAP key-in processing 

START SIGNAL Process START CALs 

STATUS EXIM Process STATUS CALs 

STDLB STOLB Process STDLB CALs 

"'" 
STlMABNM SIGNAL Routine to process STIMER ECB abnormal concfftions 

STIMER SIGNAL Process STIMER CALs 

STLBCHK STOLB Routine to process checks on STDLB services 

STOP SIGNAL Process STOP CALs 
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Table 0-1.. System Overlay Entry Points (cont.) 

Entry Point Name Overlay Name Description 

( STPIOl 10 EX Process STOPle/STARTlO CALs 
, -

STPI02 IOEX Same entry as STPIO 1 (10 EX) 

STRTIOl 10 EX Same entry as STPIO 1 (lOEX) 

STRTI02 10 EX Same entry as STPIO 1 (10 EX) 

SYMCUP SYM2 Sub. to do symbiont device clean-up 

SYMl SYMl Symbiont executive 

TAPE TAPE Tape handler prolay dummy entry point 

TDLOAD MMROOT Sub. to do actua I loading of map and ACI 

TELCNTRL TEL2 Entry for TEL control/break 

TELERROR TEll Common TEL error processing 

TELEXEC TEll Execution af a TEL command 

TELREAD TEL2 Reads a TEL command 

TEL3 TEL3 Initialize TEL work area 

TERM TERM Process TERM CALs 

TEST WAIT Process TEST CALs 

TESTBUF GETNRT Sub. to test the va lidity of caller's Read/Write buffer 

TESTLOOP TEX2 Initiates TEX line testing 

TESTWT4 GETNRT Routine to test for delete-on-post I/O request 

TEX TEX Terminal executive context 

TEXBUFFR TEXl Gets BLK. BUF. for TEX workspace 

TEXEXEC TOO Initiates T JE/TEX processing 

TEXIT TRAPS Process trap exit CALs 

TI TIOl Secondary task initiation Part 1 

TICRASH TI02 Secondary task initiation crash routine 

TIME WAIT Process TIME CALs 

TI02ABEN TI02 Sub. for abnormal end conditions during sect task INIT 

TI03DBUG TI03 Routine sets up DEBUG controls before task entry 

TIRFT TI03 Sub. to initialize URFT table 

(- TISAST TI02 Sub. to sort and store an AST entry 



Table 0-1. -System Overlay Entry Points (cont.) 

Entry Point Name Overlay Name Description . 
TISCHN TI03 Sub. to dechain chained temp space 

TISD TI03 Sub. to build a Mgment descriptor 

TISDECHN TI03 Sub. to chain a segment descriptor 

TISEARCH 1103 Sub. to search for shared segments 

TISREAD TJ02 Sub. to perfonn all file reads for task initiation 

lIS15 TJ02 Secondary task initiation Part 2 

TlS2l TI02 Entry paint from TlOl for tasks with no segnents 

TMABORT TERM Sub. to abort a foreground task 

TMABRTT TERM Sub. to abort a load modu Ie 

TMCKADP TMTYC Sub. to check a range of addresses 

TMCKADR TMTYC Sub. to check an address and convert to real if virtual 

TMDCBERR EXTM Sub. to process DCB errors 

TMDELAET ENQ Sub. ta free an AET and the EDT if id Ie 

TMDEQ ENQ Sub. to dequeue an item 

TMENQ ENQ Sub. to enqueue an item 

TMFINDJ TMGETP Sub. to get job JD by JOBNAME 

TMFJNDT TMGETP Sub. to get task 10 by task name 

TMGETIOS TMGETP Sub. to get job and task identification 

TMGETJJO TMGETP Sub. to get job 10 from P11 and P12 in FPT 

TMGETP TMGETP Sub. to fetch priority from an FPT 

TMGETTID TMGETP Sub. to get task 10 from P3 and P4 in FPT 

TMGRA TMTYC Get the real address and protection for a virtual add 
addren 

TMLM TERM Subroutine to tenninote or abort one load module 

TMSETE EXTM Sub. to let R8 and RIO in RTS if CAL processing error 

TMSETPSD CHECK Sub. to alter PSD in RTS 

TMSETREG CHECK Sub. to alter R8 and R10 in RTS """ ... 

TMSTOP SIGNAL Internal entry into STOP CAL processor 

TMTERM TERM Sub. to tenninate a foreground task 

TMTRMJ TERM Subroutine to terminate all load modules in a job 
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Table 0-1. System Overlay Entry Points (cont.) 

Entry Point Name Overlay Name Description , 

( TMTRMT TERM Sub. to te""inate a load module 

TMTYC TMTYC Sub. to SFT FPT type completion word parameter 

TMTYCB TMTYC Sub. to set FPT type completion word busy 

TMTYCS TMTYC Sbroutine to set FPT type completion in stand, FPT 

TMTYC15 TMTYC Sub. to set TYC in R 15 into FPT TYC word 

TMTYC15S TMTYC Sub. to set TYC in R15 into TYC word in stand, FPT 

TMVADR TMTYC Sub. to check a virtual address (no conversion) 

TMWALL WAIT Sub. to do wait all on SECBS 

TRAPCRSH TRAPS Trap crash entry 

TRAPS TRAPS Trap handler entry 

TRAPS TRAPS Interna I entry for trap handling 

TRAP70 TRAPS Process TRAP CAL 

TRTN TRAPS Process TRAP return CAL 

TRTY TRAPS Process TRAP retry CALs 

( TRUNCATE DELETE Process TRUNCATE CALs 

TT TT Sub. to do secondary task terminations 

TTDEBUG DBSI Task te""ination cleanup for DEBUG 

TTJOB TTJOB Sub. to clean job controls for task te""ination 

TTLN TT Subroutine to determine if this is a T JE job 

TTPRIM TT Sub. to do misc. task cleanup for primary te""inations 

TYPE PRINT Process all TYPE CALs 

USEARCH DBS2 Debug scan routine to search for user name symbols 

VERACCNT TEXI Verify account format 

WAIT WAIT Process WAIT CALs 

WAITALL WAIT Process WAITALL CALs 

WA ITA NY WAIT Process WAITANY CALs 
"" 

WBLOCK RWBFIL Sub. to write out a blocking buffer 

WCGETJOB SYM3 Sub. to define next job file for output COOP 

( WCOOP SYM4 Process output requests to a symbiont dedicated device 
. 



Table D-1. System Overlay Entry Potnll (cont.) 

Entry Point Name Overlay Name Description 

WCSTSYM SYM3 Sub. to free file space for output COOP 

WEOF REWIND Proct!SS WEOF CALs 

WEOFDEV REWDEV Process WEOF to devices 

WLBLOCK RWBFIL Sub. to write the current block of a RAD fi Ie 

WRITDIR FINDBB Sub. to write a directory sector 

,(12 
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