










































































































































































































































































































The object module of the Overlay Loader will be loaded 
from the AI device and written into its assigned file. The 
user must precede the loading of the Overlay Loader with 
an SY key-in and an !ASSIGN OV=OLOAD, SP control 
command. 

After the Overlay Loader has been loaded onto its perman­
ent file, it is available to load a relocatable binary deck 
of the RAD Editor onto the RBMOV file of the RAD. The 
RAD Editor is then executed via an !XEQ command and 
makes an entry for itself in the System Processor area by 
means of an !# ADD control command. It then should be 
copied onto its defined file. At this point, the System 
Processor area of the RAD contains the Overlay Loader 
and the RAD Editor, whi ch are the only processors needed 
to complete the loading of other programs. 

PUBUC liBRARY CREAtiON OR UPDATING 

The Public Library can be created after the Overlay Loader 
and RAD Editor have been loaded and thereafter can be 
completely regenerated any time the user desires. A fi Ie 
with the name PUBLIB will have to be defined via the RAD 
Editor in the User Processor area for the Public Library, and 
a file named LIBSYM must be defined in the System Data 
area of the RAD. The relocatable binary decks of all rou­
tines to be specified as being in the Public Library are 
loaded by the Overlay Loader (via the ! $PUBLIB control 
command) and an absolute core image version is written by 
the Overlay Loader on the RAD file defined as PUBLIB. 
Before executing the Overlay Loader, the operator must key 
in SY so that the Loader can write in a protected RAD file. 

When a Public Library is successfully loaded, additional up­
dating of RAD files will be done by the Overlay Loader. 
The Public Library Transfer Vector Table will be input from 
the RAD and either created (for an initial load) or updated 
for succeeding loads, This process consists of linking each 
Public Library definition (DEF) in the Symbol Table to a 
transfer vector, and linking the transfer vector to the value 
of the DEF. When the I inkage is completed, the Overlay 
Loader writes the new Public Library Symbol Table into a 
previously defined file (called UBSYM) in the system data 
area of RAD. For an initial load, this file will be previ­
ously defined, via the RAD Editor, with the name LIBSYM. 
The new Transfer Vector Table is then written on the RAD (re­
placing the previous one), and the Loader exits toM:TERM. 
(Note that RBM must be rebooted from the RAD in order to 
load the Public Library into core memory.) The Public 
Library should not be loaded into core (by rebooting the 
system from the RAD) until the user has reloaded all fore­
ground and background routines that use the Library. 

RESIDENT FOREGROUND CREATION OR UPDATING 

In an initial load the resident foreground fi les must be de­
fi ned via the RAD Editor. These fi I es must be in the User 
Processor area (UP) of the RAD. Also, the parameter on 
the 1# ADD command specifying that this is a resident fore­
ground fi Ie wi II have to be set. One RAD fi I e can be de­
fined for each foreground program, thus allowing an update 
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to be done on a program basis as opposed to the entire 
resident foreground area. On an initial load the Overlay 
Loader reads in a relocatable binary deck of each fore­
ground program, and creates an absolute core image version 
of the program in its predefi ned RAD fi Ie. Foreground pro­
grams assembled as absolute sections must be loaded with an 
ABS control command. Prior to executing the Overlay 
Loader, the user may key in SY to specify that the protected 
RAD fi les can be written on. 

For an update, only those programs being modified need be 
reloaded. However, if a program exceeds its allocated core 
space, other programs must be reloaded and relocated at a 
new absolute address in a different area of core. 

The Overley Loader (or the Abso! ute Loeder) wi!! store 1 r: 
the first sector of each fi Ie the appropriate header informa­
tion that the RBM bootstrap needs to load and initialize each 
foreground program. The information needed by the boot­
strap consists of the following items: 

1. Load address. 

2. Number of bytes in program. 

3. Entry address of initialization routine (if present). 

If no initialization routine is specified, the RBM bootstrap 
wi" initialize the task's interrupt level from information in 
the TCB. The task may also be triggered at this point if the 
TCB so specifies. 

After the resident foreground is loaded on the RAD, it is 
brought into core by manually rebooting the system from 
the RAD. It can also be brought into memory by inputting 
a !processor or !XEQ command with OV assigned to its 
RAD file. 

When core is reloaded from the RAD, all newly loaded 
Publ ic Library and/or resident foreground programs will be 
loaded and executed, if appropriate (see the description of 
the RAD bootstrap process at the end of this chapter). 

When it is desired to test a new version of a resident 
foreground program in core before it becomes permanent 
on the RAD, it can be loaded and executed from the 
RBMOV fi Ie. After the program has been tested, it can 
be loaded permanently on the RAD using the previously 
described procedure. 

NONRESIDENT FOREGROUND CREATION OR UPDATING 

Nonresident foreground programs can be created or updated 
in their predefined RAD files at any time. The Overlay 
Loader will read in relocatable binary decks of the nonresi­
dent foreground programs, convert the ir addresses to absolute 
form, and write them into their defined files. The nonresi­
dent foreground fiies wiii be iocated in the user processor 
area of the RAD, and the definition of the files will be 
accomplished by the commands to the RAD Editor. 



SYSTEM PROCESSOR AND LIBRARY CREATION 

The system processors (Extended Symbol, RAD Editor, Basic 
FORTRAN IV, Concordance, and Uti lities) can be loaded 
or updated by the Overlay Loader from relocatable binary 
decks. These processors wi /I have their address converted 
to the absolute locations appropriate for the background 
area and will be written onto their predefined files in the 
system processor area. Any processor can then be executed 
by input of the appropriate !xxx command (where xxx is the 
fj Ie name of the processor). 

The System Library wi II be input in relocatable binary form 
by the RAD Editor and written in relocatable binary form 
onto the system library area of the RAD. The construction 
of several dictionaries in the system library is performed by 
the RAD Editor. 

SYSLOAD ALARMS 

In addition to the RELOAD alarms listed previouslyand those 
concerned with loading RBM Part 2, the alarms given in 
Table 30 can be generated and are unique to SYSLOAD. 

REBOOTING THE SYSTEM FROM RAD 

The system can be rebooted -from the RAD by manually 
causing sector zero of the system RAD to be loaded, or by 
reading in the RAD bootstrap previously punched on the 
BO device. The RAD bootstrap will initially move itself 
to high core and then read in RBM from the system pro­
cessor area of the RAD. The information necessary to read 
in RBM is contained in the last cells of the bootstrap and 
is supplied by SYSlOAD when the bootstrap is written on 
the RAD or punched out. After the resident portion of RBM 
is loaded, control is transferred to another bootstrap that 
loads the remainder of the RAD. This bootstrap functions 
in the overlay region of the RBM. 

The second bootstrap initially inputs the Transfer Vector 
Table to complete the loading of the resident portion of 
RBM. Next, an attempt is made to assign an operational 
label to the PUBLIB file in the user processor area. If a 
Public Library is present, the assignment will be made, 
and the bootstrap then inputs the Public Library. If DATA 
switch 4 is set, the Public Library will not be loaded. After 
the Public Library is processed, the Hex Corrector (see 
Appendix G) wi II be activated if DATA switch 1 is set. The 

Table 30. SYSLOAD Alarms 

Message Meaning Recovery 

CP AREA TOO SMALL The si ze of background has changed To perform checkpoi nt, SYSLOAD wi II have 
and/or RAD area allocated for a to be rerun using the ALL option. 

INVALID PARAMETER An invalid input has been made to the Retype either ALL or UPD. 
INPUT OPTION request. 

UN PROTECT RAD One of the write-protect switches has Remove the write protection for the appro-
been set on the RAD for an area that priate area. 
SYSLOAD is attempting to modify. 

EOT ON SP AREA An end-of-tape status has been re- A new SYS GEN wi II have to be run wi th an 
turned whi Ie writing on the SP area. increase in the SP area. 
Not enough room has been allocated 
for the SP area. 

EOT ON SD AREA Same as for SP, except the SD area has Same as for SP. 
overflowed. 

RDdn FAULT A nonexistent address has been given Check RAD allocation parameters in 
for a seek operation. SYSGEN for allocation of more tracks than 

exist on this RAD. Repeat SYS GEN and/or 
SYSLOAD as necessary. 

MASTER DICTIONARY Version of RBM on RAD has a larger Last areas of old dictionary were lost. A-new 
OVFLOW Master Dictionary than new version. SYSGEN may be necessary. 

UPDATE UNSUCCESSFUL The previous Master Directory could The new SP area must be at the same RAD 
not be located. address as the previous SP area, otherwise 

the ALL option must be used. 
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bootstrap then searches the User Processor Di ctionary for 
all files flagged as a resident foreground file. All such 
files are input, one file at a time, and an initialization 
routine is executed if one exists. The initialization routine 
can do any required housekeeping (such as repositioning 
all appropriate files), arm and enable the appropriate 
interrupts, and then return control to the bootstrap. The 
initialization routine is I inked by an RCPYI P, L instruc­
tion. It then expects to have control returned to the ad­
dress in the L regi ster. Hence, the bootstrap wil i read in 
the resident foreground programs, one by one, and execute 
any initialization routine. 

A provision is made to reboot the system without loading 
resident foreground. This is accomplished by setting DATA 
switch 3 lust befoie clearing the "'lIcit" state entered by 
the initial RAD bootstrap. 
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The system is then completely rebooted and the bootstrap 
sets the protection registers, outputs the following messages, 
and enters a "wait" state. 

! !AFTER 'WAIT' SET PROTECT 'ON' 
! ! SET PARITY TO 'INT.' 
!! KEY-IN AN '5' TO BEGIN 

If the computer enters a "wait" state before the above mes­
sages are output, the bootstrap was not successful in loading 
the required data. This would usually be caused either by 
a parity error while reading the RAD or by a faulty fore­
ground program. 

The above messages may be inhibited by setting DATA 
switch 2 prior to execution of the bootstrap. The indicated 
operations must stj II be performed, however. 

The loading of resident foreground can be inhibited by set­
ting DATA switch 3 before executing the initial bootstrap. 



12. DEBUG 

INTRODUCTION 

This chapter describes the use of Debug and its interface 
with RBM. 

GENERAL DESCRIPTION 

The RBM Debug package is a debugging tool primarily de­
signed for nonoverlaid background programs, with limited 
facility for foreground programs. It provides the user with 
the following capabilities: 

1. To transfer control to the control device from a speci­
fied location in the user's program or through the Con­
trol Panel Interrupt. 

2. To dump selected core and registers on the keyboard/ 
printer or the line printer. 

3. To modify memory locations and registers. 

4. To logically insert code at specified memory locations. 

5. To begin or continue execution at a specified memory 
location (i.e., selective execution). 

6. To perform conditional memory dumps (snapshots) of 
registers and selected core locations at a specified 
location and optionally transfer control to the con­
trol device. 

7. To step through a program. 

FOREGROUND USER'S DEBUG CAPABILITY 

Debug can be used to aid the checkout of a foreground pro­
gram operating at priority levels lower than the Control 
Panel Interrupt level. To accomplish this, Debug is moved 
to the Control Panel Interrupt level, where it may be di­
rectlyentered by pressing the Control Panel Interrupt switch. 
The Control Task remains at the lowest interrupt level. 
Key-ins requesting Control Task functions may be made by 
typing NEW LINE (8) in response to the DKEYIN message. 
Snapshots may be placed in all tasks whose interrupt level 
is lower than the Control Panel Task. 

OVERLAY USER RESTRICTIONS 

When a snapshot is inserted in a currently resident seg­
ment using a Debug control command, the snapshot is 
valid only until the segment is overlaid, since Debug 
operates only at execution time on resident programs. 
This problem is reduced by allowing the user to assem­
ble Debug calls into his program. 
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RBM AND. FOREGROUND USER'S INTERFACE 

Debug is normally a subtask of the RBM Control Task with 
a priority just below the IDLE subtask. Debug is triggered 
by any of the three resident Monitor routines (D:SNAP, 
D:KEY, or D:CARD), by the KEYIN subtask, or by the Job 
Control Processor (JCP). JCP triggers Debug when it re­
ceives an XED command, and the system loader transfers 
control via D:KEY. When a foreground user wishes to use 
Debug, he gives control to Debug by an !XED card or by 
an unsol icited key-in of DE. After Debug has control, the 
foreground user moves Debug to the Control Panel Task level 
with a Define command. After debugging, the foreground 
user issues the Debug command Q which restores Debug to 
its original level. 

MEMORY REQUIREMENT AND INSERTION 
BLOCK DEFINITION 

The executive portion of Debug is a foreground program that 
may be resident or nonresident. If the program is resident, 
it must be so specified when the Debug file is created with 
the RAD Editor. It is read into core when RBM is booted. 
If the program is nonresident, it is loaded like any other 
foreground program (see Chapter 6). Debug has the follow­
ing core memory requirements: 

1. Executive 440 locations 

2. Zero table 35 locations 

3. Overlays RBM overlay space 

4. Insertion block User-defined 

The insertion block is an area of core that stores user­
inserted code, and the zero table cells are used to refer­
ence these insertions (see Appendix B). 

DEBUG CONTROL 

Control can be given to Debug in the following ways: 

1. A direct call to Debug. 

2. The execution of a snapshot. 

3. An unsol icited key-in of DE. 

4. The Debug execution card (!XED). 

5. Control Panel Interrupt (see Foreground Capability, 
above). 

A direct calion Debug is a user-coded request for Debug to 
read a command. The call has the form 

RCPYI 

B 

P,A 

D: KEY or D:CARD 
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When the entry is D:KEY, Debug prints the message 

! !DKEYIN 

A Debug command will then be read from the proper device­
file number assigned at SYSGEN. 

Note that after the initial directcall on Debug a foreground 
task will have to exit in order to move Debug to a higher 
interrupt. 

D:KEY, D:CARD, D:SNAP (snapshot) are small reentrant 
routines that actually trigger Debug. An unsol ici ted key-in 
during Debug will not harm the user's environment. The 
!XED command performs the same function as the !XEQ 
command except that Debug is called via D:KEY before 
executi ng the user's program. 

DEBUG COMMANDS 

After Debug has control, it interprets the following 
commands: 

Code 

D 

s 
X 

R 

T 

P 

C 

K 

M 

B 

E 

Function 

Define 

Logically insert code 

Insert snapshot 

Step (move) snapshot 

Remove snapshot or insertion 

Perform selective dump on keyboard/ 
printer and Debug output device 

Perform selective dump on Debug output 
device 

Set Debug input device to the card reader 

Set Debug input device to the keyboard/ 
printer 

Modify memory 

Branch (i.e., return control to program) 

Exit from interrupt level 

Q Terminate Debug 

Debug uses M:READ and M:WRITE for input/output; and 
hence the keyboard character NEW LINE terminates a line, 
EOM deletes a line, and cent (¢') deletes the previous 
character. Debug interprets the semicolon character (;) 
(if not in the message field of a snapshot) as a continua­
tion character. The semicolon wi!! terminate the line {or 
card and continue the command to the next i ine (or card). 
Blanks are ignored except within the message field of a 
snapshot. 
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Most Debug commands specify registers and memory loca­
tions. Registers are specified as follows: 

RP Program address register 

RL Link address register 

RT Temporary register 

RB Base address register 

RX Index register 

RE Extended accumulator 

RA Accumulator 

RR All of the above 

Locations are specified in one of the foi iowing forms: 

1. One to four hexadecimal digits. 

2. SNAME, where NAME is an IDNT and its value is the 
load origin of such module. The Overlay Loader D 
option must be invoked if the user is to use IDNT names 
with Debug. 

3. Sums or differences of values of either of the above two 
forms. 

Examples: 

A14 
$SQRT 
ABC+$SUB1+1492 
$SUB 1 - $SUB2 

If the $NAME option is invoked, the user must define an in­
sertion block (see the Debug Define command, below), and 
the last K:BLOCK words of the insertion block are used as 
a buffer for the IDNT names. 

o (Define) 

The Define command is used to define an insertion block 
when the Debug commands S or I or the SNAME option is to 
be used. 

The form of the Define command is 

(D [start ,end] [,CP] 

where 

start is the memory location of the first cell of the 
insertion block. 

end is the memory location of the last cell of the 
insertion block. 

CP is an optional request to move Debug to the 
Control Panel Interrupt level. The default level 
is the RBM Controi iasK ievei. An unsoiicited 
key-in of FG must be in effect when the level is 
specified. 
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(Insert) 

The Insert command designates the insertion of one or more 
instructions logically before (IB), after (IA), or replacing 
(IR) the instruction at the designated location {loc}. 

The form of the Insert command is 

loc,inst l' ... ,inst n 

where 

IB designates Insert Before 

IA designates Insert After 

IR designates Insert Replace 

The instructions may be designated in one of the following 
forms: 

1. op*loc 

where op isa two-digit hexadecimal value representing 
the operation code and address modification. The sec­
ond digit {i. e., address modification} must be one of 
the following: 

o 
2 

4 

designating direct addressing 

designating indexing 

designating indirect addressing 

6 designating indirect addressing and indexing 

This instruction form relieves the user of creating the 
actual address structure for Sigma 2/3. It does not apply 
to the conditional branch instruction (operation code 
6) nor to the register copy instructions (operation 
code 7). Debug will actually expand an instruction 
designated in this form into more than one instruction· 
for example, 82* 1492 will expand into ' 

8E02 LDA *$+2, 1 

4802 

1492 

B 

DATA 

$+2 

X' 1492 1 

See Appendix J for a description of the expansions. 

2. 6x*loc 

where x designates the desired conditional branch· 
for example, 6E* 1492 designates a BAN 1492 and will 
expand into 

6E02 

4803 

4C01 

1492 

BAN 

B 

B 

DATA 

$+2 

$+3 

*$+1 

X' 1492 1 

See Appendix J for a description of the expansions. 

3. hex value 

which is inserted with no expansion. 

4. Any mnemonic copy instruction in the Sigma 2 and 
Sigma 3 Computer Reference Manuals. The comma 
between the register specifications must be omitted. 

The results of an insertion are defined in Appendix N. 

An example of the insert command is as follows: 

s 

IB $SUB+1000, 80*$SUB+25, 75A1, 40*$SQRT+0,; 

RCPYIPL,ROR*LT,REOR XB 

(Insert Snapshot) 

The Insert Snapshot command inserts (in the same manner as 
the instruction Insert Before) a snapshot at the designated 
location so that when control passes through loc, the fol­
lowing transpires prior to executing the instruction that was 
at loc: 

1. The optional conditions are evaluated, and if false, 
the snapshot is bypassed. 

2. If the conditions are true (or if none are specified), the 
following is output: 

SNAP AT loc 

message (if any) 

followed by the designated dumps. 

Such output is always transmitted to the Debug output de­
vice; and if any of the dumps designate the keyboard/ 
printer, then the SNAP and the message line also will be 
transmitted to the keyboard/printer. A user can make a 
maximum of 32 snapshot and instruction insertions. (See Ap­
pendix L for the call ing sequence for a Snapshot commqnd. ) 

The form of the Insert Snapshot com'mand is 

s[~] loc[/condi ti ons/](' message ,] [,dump requests] 

where 

S is a request to snapshot and resume execution. 

SK is a request to snapshot and transfer contr~1 to 
the keyboard/printer for Debug input. 

SS is the same as SK, but may be stepped (see 
Debug command X. ) 

conditions ) 
message 
dump requests 

are as described below. 
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Conditions. The format of the conditions is 

where r. is a relational expression of the form 
I 

loc loc 
< 

constant [*] > constant 

<= 
>= 

register <> register 

where constant is the same form as a loc preceded by a Hi 
for exampie, 

# 1492 or #SSUB+57 

The meaning of the operations in hierarchical order are 
as follows: 

equal 

< less than 

> greater than 

<= less than or equal to 

>= greater than or equal to 

<> not equal 

& logical and 

logical or 

The comparison is arithmetic unless the operator is preceded 
by an asterisk (*), in which case the comparison is logical. 

Message. Message is a string of any EBCDIC characters ex­
cept quote C). 

Dump Requests. The format of the dump requests (if any) is 

[T] { ~::ister }," 

loc ••• loc {

register } 

[T] loc 

loc ••• loe 

where T designates a particular dump to be output on both 
the keyboard/printer and the Debug output device. If T is 
absent, the dump will be output to the Debug output device 
only. Only one dot (. ) is necessary in specifying a block 
of memory locations. Extra dots are ignored. 

An example of the snapshot command is as follows: 

S$SUB+505/RA=# O&1492<1496/,TAB 1 FULL't 
STABL •• $TAB1+256, RR 

X (Step Snapshot) 

If control is at the Debug input device as a result of a 
stepping snapshot (SS), the X command moves the snapshot 
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to memory location n, keeping the same conditions, mes­
sage, and dump requests. Control is then transferred to the 
branch location. 

The form of the Step Snapshot command is 

(x [ n [,branch]] 

where 

n is the memory location. 

branch is the branch location. 

If the snapshot was executed at location ALPHA, the de­
fault cases are branch = ALPHA and n = ALPHA+ 1. 

R (Remove Snapshot or Insertion) 

The Remove command restores the displaced instruction to its 
original memory location. The command releases the zero table 
entry and, if the entry is the latest snap or insertion, re­
leases its space in the insertion block. Note that the space 
in the insertion block is regained only if the Remove com­
mand affected the latest entry in the insertion block. 

The form of the Remove command is 

(R loc 1 t 10c2'"""' locn ] 

where loc is the memory location. 

T (Selective Dump on the Keyboard/Printer and the 
Debug Output Device) 

The T command outputs the contents of the requested loca­
tions and registers in hexadecimal on both the keyboard/ 
printer and the Debug output device. Console interrupt 
will transfer control to the keyboard/printer after the cur­
rent line is output. 

The form of the T command is 

(T dump' 

where dumps (i. e., dump requests) have the following forms 
(there can be several dump requests in any order separated 
by commas): 

loe $SUB+3 

loc loc $SUB ••• 3FFF 

register RA 

all registers RR 



p (Selective Dumps on the Debug Output Device) 

This command is identical to the T command except that the 
dumps go only to the Debug output device. 

The form of the P command is 

dumps 

c (Debug Input Device) 

The C command gives control to the Debug input device. 

The form of the C command is 

K (Keyboard/Pri nter) 

The K command gives control to the keyboard/printer. 

The form of the K command is 

M (Modify Memory) 

The M command modifies memory locations or registers. 

The form of this command may be either of the following: 

(M register,word 

where 

loc is the first memory location to modify. 

word i is the hexadecimal value (or mnemonic reg-
ister operation; see item 4 under the Debug I 
command) to be stored in the designated register 
or at location loc+i. 

P if present, is a request to print the hexadecimal 
value of the effective location, its previous value, 
and its new val ue. 

T if present, is a request to type the hexadecimal 
value of the effective location, its previous value, 
and its new value. 

Examples of the M command are 

1. M$SUB+ 1, 4, 1, $SUB+2, RADDIZE 

where the fol lowing cells are modified if SUB is lo­
cated at 100

16
: 

Loc 

OlDl 

OlD2 

0103 

0104 

Value 

0004 

0001 

0102 

7C68 

2. MRA, $SUB 

This sets the A register to 0100. Note that an MRP 
command will change the program address portion of 
the program status doubleword. 

3. MT 149A, RCPYIPA 

Th is wi II produce the following output if the contents 
of location 149A was FFFF prior to the command 
149A: FFFF -75Fl. 

B (Branch) 

The Branch command allows the user to insert loc into the 
program address portion of the program status doubleword 
and to exit from Debug. If loc is not present, the user just 
exits from Debug. 

The form of the Branch command is 

E (Exit From Interrupt Level) 

The E command allows the user to force an unusual exit from 
the highest active interrupt level below Debug. Debug will 
still have control after this command. 

The form of the E command is 

Q (Quit Debug) 

The Q command causes Debug to reset its internal flags and 
zero table cells, restore RBMls original interrupt level, 
trigger the Job Control Processor, and exit. If the X option 
is present, Debug will also disconnect (i. e., unload) itself 
from the system. 

The form of the Q command is 
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DEBUG ERROR MESSAGES 

Error messages are shown below: 

Message 

ERROR SYNTAX 

ERROR COMMAND 

ERROR FOREGRND 

146 Debug Error Messages 

Meaning 

Syntax error 

Command error 

Command attempts to affect 
foreground without a hard­
ware interrupt level specified 
fur Debug ~ee Debug D 
command) 

Message 

ERROR OVERFLOW 

ERROR IN/OUT 

Meaning 

Either insertion block or zero 
tab I e overflow 

Input/output error 

When Debug encounters an error, it aborts a background job 
if there is no ! ATTEND card. Otherwise it requests further 
commands from the keyboard/printer. At this time, Debug 
will not have modified the environment, allowing the user 
to attempt recovery. (It is assumed that the user wi II respec­
ify any erroneous commands.) 

A KEYIN error message issued as the result of an unsolicited 
key-in of DE, or an abort code of DE issued as the result of 
a direct calion Debug, impl ies that Debug is not part of the 
system. This can be corrected by queuing in Debug (i. e., 
an unsolicited key-in of Q DEBUG). 



APPENDIX A. SIGMA 2/3 STANDARD OBJECT LANGUAGE 

INTRODUCTION 

The XDS Sigma 2/3 standard object language provides a means 
of expressi ng the output of a processor ina standard format. 
All programs and subprograms in this object format can be 
loaded by the XDS Sigma 2/3 Overlay Loader. The complete 
standard object language contains 13 load item types. 

An object module consists of the ordered set of binary rec­
ords generated by an assembly or compi lation for later load­
ing. The Overlay Loader has the facility to load and 
link several object modules together to form an executa­
ble program. 

The Sigma 2/3 RBM System Absolute Loader can load a single 
module (absolute subset) to form an executable program. 
The following load item types from the standard object lan­
guage comprise the absolute subset: 

1 . Record Header 
2. Record Padding (type 0, subtype 0) 
3. Repeat Load (type 0, subtype 1) 
4. Unrelocated Load (type 1) 
5. Start Module (type 4) 
6. End Module (type 5) 
7. Absolute Load Origin (type 7, subtype 1) 

All load item types are acceptable input to the Overlay 
Loader except Absolute Load Origin (type 7, subtype 1). 

DESCRIPTION OF OBJECT MODULES 

GENERAL DESCRIPTION 

An object module consists of a set of binary object records, 
each containing an integral number of load items after a 
standard three-word record header (see Figure A- 1). Each 
binary record in the module is a 120-byte record. 

FF I n 

Seq. No. 0 

Checksum 

Load Items Fi rst Record 

Nonactive 
Information 

F F I n 

Seq. No. 1 

Checksum 

Load Items Second Record 

Nonactive 
Information 

Figure A-l. Typical Object Module of M Records 

90 10 37F-1 (3/72) 

F F I n 

Seq. No. M-2 

Checksum 

Load Items (M- l)th Record 

Nonactive 
Information 

9F I n 

Seq. No. M-1 

Checksum 

Load Items Mth Record (Last record of modul e) 

Nonactive 
Information 

Figure A-l. Typical Object Module of M Records (cont.) 

Each load item consists of a header word followed by a 
variable number of data words. The first load item in an 
object module is a start-module item and the last item (other 
than record padding) is an end-module item. There are 15 
types of load items, described below. 

BINARY OBJECT RECORD FORMAT 

Each 120-byte binary record in an object module consists of 
these parts: Record Header, Load Items, and Nonactive In­
formation in the following arrangement. The Record Header 
and Load Items are considered the "active" portion of the 
record. 

Record Header 3 words 

Load Item 1 

Load Item 2 

up to 51 words 

~ 

Load Item n 

Nonactive 
Information 

The "active" portion of the record is that information con­
cerning type, sequence number, checksum and binary data 
usually processed by loaders. The "nonactive" portion may 
contain sequence or identification information, or it may be 
empty. It is not processed by the loaders. 
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FORMAT OF RECORD HEADER 

The first byte of the record header may be either XI F' or 
X'9

1
• X'F ' denotes that this is a standard record of the ob­

ject module: X '9
1 denotes that this is the last record of the 

object module. 

word 0 

Control word 
For 9 I F lOOn n n n n n 

a 3 4 7 8 9 10 11 12 13 14 15 

word 

Record sequence no. 

o 2 15 

word 2 

Checksum 

o 15 

nnnnnn in the first word is the number of active words in the 
record, excluding the record header. "Active ll denotes data 
to be processed by a loader. There may be some padding 
words or sequence information at the end of the record that 
is not included in the lIactive" count. The maximum value 
of n is 51. Note that although the physical record size is 
fixed at 120 bytes (80 columns of binary data) the number of 
active words may vary from 3 to 54. This effectively stan­
dardizes the reading of binary object records but allows ver­
sati I ity in the generation of active data. The record sequence 
number starts at 0 and takes on consecutive integer values 
for all the records in one file. The S bit is a sequence over­
ride. If this is a 1, the loader ignores sequence checking 
for the record. The checksum is an arithmetic sum, with 
carry, of the n-3 active words after the record header. If 
the C bit is a 1, the checksum is ignored. 

LOAD ITEM FORMAT 

Each load item consists of a one-word header and an op­
tional variable-length body of data. 

Load Item Header } 
Load Item 

Load Item Data 

FORMAT OF LOAD ITEM CONTROL (Header) WORD 

Every header word has the same general format: 

bits 0-3 Type. 

bits 4-7 Subtype or control. 

bits 8- 15 Number of data words in the load item {ex­
cluding item header}. 

This number plus 1 is equal to the size of the 
load item. All words of a load item must be 
contained in the same physical record. 
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SUMMARY OF LOAD ITEM FORMATS 

RECORD PADDING (Type 0, Subtype 0) 

word 0 

Control word 
o o 010 0 o 0 10 0 o 0 10 0 0 0 

o 3 4 7 8 11 12 15 

There is no body of data. Padding words are ignored by the 
loader. The object I anguage allows padding as a conve­
nience for processors. 

REPEAT LOAD (Type 0, Subtype 1) 

word 0 

Control word 
o o 0 I 0 0 o 1 10 0 o 0 10 0 0 

o 3 4 7 8 11 12 15 

word 

Repeat count 

o 15 

This item repeats the next load item a specified number of 
times. The load item (type 1, 2, or 3 only) immediately 
following the repeat load is repeated (i. e., loaded) in its 
entirety the number of times indi cated by the data word. 

UNRELOCATED LOAD (Type 1) 

word 0 

Control word 

10 o o 1 I 0 0 o 0 10 0 n n I n n n n 
o 3 4 7 8 11 12 15 

word 

First data word 

o 15 

word n 

Last data word 

o 15 

This item loads n words without relocation. 

RELOCATED LOAD-MODULE BASE (Type 2) 

word 0 

Control word 
o o 100 o 0 10 0 n n Inn n n 

o 3 4 7 8 11 12 15 



word 1 

Fi rst data word 

o 15 

word n 

Last data word 

o 15 

This item loads n words with module relocation. The reloca­
tion bias of the current object module is added to each data 
word in the item. 

RELOCATED LOAD-COMMON BASE (Type 3) 

word 0 

Control word 
o 1 rOO o 0 10 0 n nln n n n 

o 3 4 7 8 11 12 15 

word 

First data word 

o 15 

word n 

Last data word 

o 15 

This item loads n words with a common base relocation. 

START MODULE (Type 4) 

word 0 

Contro I word 
o 0 10 0 o 01 n + 1 

o 3 4 7 8 15 

word 1 

Common size allocation 

o 15 

word 2 

First character Second character 

o 7 8 15 

word n + 1 

(2n-1 )th character Last character (or btank) 

o 7 8 15 

This item identifies the start of the object module. The 
characters in words 2 through n + 1 are the program name 
(identification) for the module. 

END MODULE (Type 5) 

word 0 

I 0 
Control word 

0 1 I 0 0 0 r 10 0 0 010 0 
0 3 4 7 8 11 12 15 

word 

Starting address 

0 15 

word 2 

Severi ty level 

o 15 

word 3 

Relocatable size (or zero) 

o 15 

This item identifies the end of the object module. In the 
control word {word O}, the starting address is defined in 
bit 7 

where 

r = 1 indicates absolute starting address. 
r = 0 indicates relocatable starting address. 

The severity level in word 2 is defined as the highest level 
reached during processing. 

The loader uses the relocatable section size, if present, rather 
than its own location counter to determine the starting loca­
tion for the next relocatable section. 

A starti ng address of absol ute 0 i ndi cates there is no starti ng 
address for this module. 

LOAD ORIGIN (Type 7) 

word 0 

10 
Control word 

1 10 0 0 riO 0 0 0(0 0 0 1 
0 3 4 7 8 11 12 15 

word 1 

Origin address 

o 15 

This item sets the origin within the object module. In the 
control word (word 0), the origin is defined in bit 7 

where 

r = 0 indicates relocatable origin. 
r = I indicates absolute origin •. 
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RELATNE LOCATION POINTER (Type 8) 

word 0 

Control word 
o o 0 I 0 0 o r 10 0 o 010 001 

o 3 4 78 11 12 15 

word 1 

Chain base address 

o 15 

This item establishes the chain base for later chain resolu­
tion. In the control word (word 0), the chain base address 
is defined in bit 7 

where 

r = 0 indicates a relocatable address. 
r = 1 indicates an absolute address. 

NAME DEFINITION (Type 9) 

word 0 

Control word 
o o 1 10 0 1 0 I n + l' 

3 4 7 8 

word 1 

Fi rst data word 

o 

word 2 

Fiist chOiocter Second character 

o 7 8 

word n + 1 

15 

15 

15 

Last character (or blank) 

word 1 

First data word definition - address 

o 15 

word 2 

First character Second character 

o 7 8 i5 

word n + 1 

(2n-1)th character Last character or blanks 

o 7 8 15 

This item associates a location in the module with a defini­
tion name (characters in words 2 through n + 1) for other 
modules to reference. In the control word (word 0), the 
definition address is defined in bit 7 

where 

r = 0 indicates relocatable definition address. 
r = 1 indicates absolute definition address. 

EXTERNAL REFERENCE (Type A) 

word 0 

Control word 
o o 100 o r I n + 1 

o 3 4 7 8 

word 

Chain address (or zero) 

word 2 

First character Second character 

o 7 8 

15 

15 

15 

15 word n + 1 

This item identifies a name as a definition within the object 
module. 

All. name definitions immediately follow the start-module 
item and must precede all other load items. For each name 
definition, an address definition should appear later in the 
object module. 

ADDRESS DEFINITION (Type 9) 

word 0 

Control word 
o o 1 10 0 o r I n + 1 

o 3 4 7 8 15 
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(2n- l)th character Last character (or blank) 

o 7 8 15 

This item states a name (characters in words 2 through n + 1), 
defined in another module, whose definition address must be 
inserted in a chain of locations within the module. In the 
control word (word 0), the chain address is defined in bit 7 

where 

r = 0 indicates a relocatable chain address. 
r = 1 indicates an absolute chain address. 

Note: If there is no chain address, the reference address is 
zero and is used for library searching purposes only. 



SECONDARY REFERENCE (Type B) 

word 0 

o 1 10 n + 1 
3 4 7 8 15 

word 

First data word chain address 

o 15 

word 2 

First character Second character 

o 7 8 15 

word n + 1 

(2n- 1 )th character Last character (or bl ank) 

o 7 8 15 

This item states a name (characters in words 2 through n + 1), 
defined in another modul e, whose address may be inserted 
in a chain of locations within the module. This item is iden­
tical to type A, above, except that it does not force loading 
of the routine from the library. In the control word, the 
chain address is defined in bit 7 

where 

r = 0 indicates a relocatable chain address. 
r = 1 indicates an absolute chain address. 

ADDRESS LITERAL CHAIN RESOLUTION (Type C, sub­
types 0, 1, 2, and 3) 

word 0 

Control word 
o 0 100 q r 10 0 o o 0 o 

o 3 4 7 8 

word 

Resol ution address 

o 

word 2 

Chain address 

o 

o 
15 

15 

15 

This item defines a location within the module (called the 
resolution address) whose address must be inserted in a chain 
of displacement fields within the module. In the control 
word, the chain address is defined in bit 6 

where 

q = 0 indicates a relocatable chain address. 
q = 1 indicates an absolute chain address. 

The resolution address is defined in bit 7 

where 

r = 0 indicates a relocatable resolution address. 
r = 1 indicates an absolute resolution address. 

An address literal chain is a threaded list of forward refer­
ences to a single location in a program. The definition 
value (called the resolution address) can be output as an 
address literal chain resolution (Type C, subtypes 0, 1, 2, 
and 3). The chain address points to the beginning of the 
threaded list which is terminated by an absolute zero value. 
The resolution address and the chain address may be absolute 
or relocatabl e. 

Note: Because the terminator of the chain is zero, no pro­
gram may have an address I iteral chain whose last 
I ink is at absolute zero (i. e., the item would refer­
ence zero and would thus appear to terminate the 
chain). 

Note that external reference (REF) (type A) and secondary 
reference (SREF) (type B) chains are structured in the same 
manner, but resolved by the loader using an external defi­
nition value (type 9). 

DISPLACEMENT CHAIN RESOLUTION (Type C, subtypes 
6, 7, A, and B) 

word 0 

Control word 

o 0 t p p q r 10 0 o 010 o o 
o 3 4 7 8 9 11 12 15 

word 

Resolution address 

o 15 

word 2 

Chai n address 

o 15 

This item defines a location (called the resolution address) 
within the module whose relative displacement must be in­
serted in a chain of displacement fields within the module. 
In the control word, the displacement chain is defined in 
bits 4-5 

where 

pp = 01 indicates that an indirect bit is not set in each 
instruction in the displacement chain. 

pp = 10 indicates that an indirect bit is set in each 
instruction in the displacement chain. 

q = 1 always indicates absolute displacement of the 
last item in the chain (relative to the chain 
base declared in item type 8). 
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The resolution address is defined in bit 7 

where 

r = 0 indicates a relocatable resolution address. 
r = 1 indicates an absolute resolution address. 

When forward references occur during one-pass processing, 
and the possibi I ity of resolving the reference by a definition 
or literal may occur within 255 locations, the 8-bit dis­
placement field of the instruction may be used to form a 
displacement chain. The item types 8 (relative location 
pointer - establish chain-base) and C (displacement-chain 
resolution) must be used together to resolve the chain by 
substituting actual displacements determined at load time. 

in the creation of a dispiacement chain}' the pointer in the 
type 8 item defines the relative location in the program to 
be established as the chain base. Each new type 8 item can 
define a new chain base. The values in the displacement 
field of the instructions included in any given displ~cement 
chain refer to the absolute displacement of that instruction 
relative to the currently established chain base; e. g., ifthe 
chain base is established to be X'lOO' and an instruction is 
located at X'125', the displacement of that instruction for 
purposes of the displacement chain is X'125'-X'100' or X'25'. 
This point is emphasized since the loader will use this dis­
placement only to determine the final displacementofthe in­
struction relative to the location of I iteral or target locations. 

When the displacement chain connects instructions that ref­
erence a literal or a specific target location within range of 
the chain base (e. g., LDA=3 LDA=LAB, B XR), no indirect 
bit is set in each instruction (pp = 01 in Header - Type C). 

When the chain connects references to an external symbol 
or forward reference whose value will be given in some lit­
eral within range of the chain base" pp is set to 2 in the 
type C header, to set the indirect bit in each instruc­
tion in the chain (e.g., LDA X, which will be resolved 

as LDA *$+n, where n is the displacement of ADRL X rel­
ative to the instruction). 

The chain base address {in the type 8 item} maybedeclared 
as an absolute or relocatable value. The resolution' address 
(first data-word of a Type C item) is the address of the target 
location or I iteral expressed as a location, and not as a dis­
placement on the chain base. Note that although the reso­
!ution address is defined at this point, the value of the literal 
at that resolution may not be defined until later. In fact, it 
may be an element of an address-I iteral chain (type C) or 
external reference chain (type A). The address-literal or 
external chain resolution is independent of the displ acement 
chain resolution. 

The chain address given in the second data word is the ab­
soiute dispiacement of the iast item in the chain, -rei.ative 
to the chain base declared in type 8(e.g., if the effective 
chain base were X'1000' and the value of the chain address 
were X'20', the last item of the displacement chain would 
be located at X'1020'). 

A separate displacement chain will be created for each 
unique variable in a given displacement region. Thus, many 
displacement chains may be bui It using the same chain base. 
As a matter of fact, the chain base may not be changed unti I 
a displacement chain resolution item has been output for 
each displacement chain. An unresolved displacement chain 
is a serious error condition in the output, and is unaccept­
able for execution. 

The format of the displacement chain is described in the 
example in Figure A-2. 

Example: Let a chain base be declared at 109(R). (Numbers 
given are decimal.) It is assumed that the ADRL for XLB 
will be ultimately loaded at 140{R). Note that the displace­
ment field of each instruction before resolution is a pointer 
to the location of the next item in the threaded I ist relative 
to the chain base. 

Relative Displacement 
D i spl acement Displacement 
Fi eld of Instruc- Field of Instruc-

Location Symbolic From Chain 
tion Before tion After 

Counter Base 
Loading Resolution 

110 LDA XLB 1 00 (end of chain) 30 (140-110) 
125 STA XLB 16 01 15 (140-125) 
134 CP XLB 25 16 06 (140-134) 
136 STA XLB 27 25 04 (140-136) 
140 

I 
Item Type C, Displacement 

I Chain Resolution 

I Resolution Address 140(R) I 
I I 

I I I I I I 
Chain Address 27(A) 

Figure A-2. Displacement Chain Format 
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LABELED COMMON (Type D, Subtypes 0, 1, and 2) 

word 0 

Control word 
o 1 lOOk k I 

o 3 4 7 8 

word 1 

Labeled COMMON index 

o 

word 2 

Labeled COMMON size, zero, or dis 

o 

word 3 

Content (first word) 

o 

word n+1 

Content (last word) 

o 

15 

15 

15 

15 

Subtype 0 -(k=O)- Labeled COMMON Definition. This 
subtype conveys the block size in words and an index 
val ue for the block being defined. The contents of the 
load item designate the al phanumeric name for the La­
beled COMMON block. The index value is relative 
only to the module being loaded and is sequenced from 
the integer one. It is used only to economize on space 
in the reference and data subtypes. . 

This subtype wi" follow the start module and name definition 
items. It must precede the reference and data subtypes for 
Labeled COMMON. 

Subtype 1 -(k=l)- Labeled COMMON References. This 
subtype carries as content a set of words that continue the 
load program and to which a Labeled COMMON base will 
be added. The particular base address to be added is in­
dicated by the index value in the load item. The word 
to which the base is added may contain positive or neg­
ative content. Should the index value be zero on this 
subtype, then the blank COMMON will be the added 
base value. 

The third word (word 2) of this item is non-functional and is 
carried as zero. 

Subtype 2 -(k=2)- Labeled COMMON Data. This subtype 
will load Labeled COMMON with a set of contiguous 
data. Again the COMMON block is identified by an 
index value. The starting displacement from its base is 
identified in the third word (word 2) of the load item. 
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APPENDIX B. SYSTEM ZERO TABLE AND CONSTANTS 

Table B-1. Monitor Zero Table 

Address 

Dec. Hex. Name Purpose and Assignment 

0 0 Reserved for Monitor Use. 

1 1 K:AC Pointer to Current Floating Accumulator. 

2 
I 

2 
I 

K:ACl 
I 

Pointer to Current Floating Accumulator (1). 

3 3 K:AC2 Pointer to Current Floating Accumulator (2). 

I 
4 

I 
4 

I 
K:AC3 Pointer to Current Floating Accumulator (3). I 

5 5 K:FFLG Pointer to Current Floating Flags. 

6 6 K:BASE Pointer to Current Task Reentrant Temp Stack. 

7 7 K:TCB Pointer to Current Task TCB. 

8 8 R:IOP Pointer to 8-word lOP Table. 

9 9 Standard Constants for Foreground, Monitor, and Background 
Use (see Table B-2 for complete list). 

63 3F 

64 40 lacs Pointers and Constants. 

99 63 

I 

100 I 64 Reserved for Mon itor Use. 

132 84 

133 85 Debug Transfer Vector D:KEY. 

134 86 Debug Transfer Vector D:CARD. 

135 87 Debug Transfer Vector D:SNAP. 

136 88 Reserved for Debug Use. 

167 A7 

168 
I 

A8 
I 

Real-Time Foreground User Storage (reserved for foreground 

I I 
I 

communication between foreground and background or for 

I 198 C6 
I 

address iiterais or constants). 
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Table B-1. Monitor Zero Table (cont.) 

Address 

Dec. Hex. Name Purpose and Assignment 

199 C7 Monitor Service Routines Transfer Vectors (see Table 7 for list). 

225 E1 

226 E2 Monitor Constants (see Table B-3). 

251 FB 

252 FC Counter Interrupt Locations (optional). 

255 FF 

Table B-2. Standard Constants 

Address Value Address Value 

Dec. Hex. Dec. Hex. Dec. Hex. Dec. Hex. 

9 9 32768 8000 20 14 16 10 

10 A 16384 4000 21 15 8 8 

11 B 8192 2000 22 16 4 4 

12 C 4096 1000 23 17 2 2 

13 D 2048 800 24 18 1 1 

14 E 1024 400 25 19 0 0 

15 F 512 200 26 lA -1 FFFF 

16 10 256 100 27 1B -2 FFFE 

17 11 128 80 28 1C 3 3 

18 12 64 40 29 1D -3 FFFD 

19 13 32 20 30 1E -4 FFFC 
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Table B-2. Standard Constants (cont.) 

Address Value Address Value 

Dec. Hex. Dec. Hex. Dec. Hex. Dec. Hex. 

31 1F 5 5 48 30 14 E 

32 20 -5 FFFB 49 31 -14 FFF2 

I I I I 
33 21 6 6 50 32 15 I F 

34 22 -6 FFFA 51 33 -15 FFF1 

35 23 I 7 7 I 52 
I 

34 -16 FFFO 

I 
I 

36 I 24 [ -7 FFF9 I 53 I 35 32767 7FFF I 
37 

I 
FFF8 54 36 32512 7FOO I 25 -8 

38 26 9 9 - 55 37 33023 80FF 

39 27 -9 FFF7 56 38 65280 FFOO. 

40 28 10 A 57 39 255 OOFF 

41 29 -10 FFF6 58 3A 61440 FOOO 

42 2A 11 B 59 3B 3840 OFOO 

43 2B -11 FFF5 60 3C 240 OOFO 

44 2C 12 C 61 3D 49152 COOO 

45 2D -12 FFF4 62 3E 31 1F 

46 2E 13 D 63 3F 127 7F 

47 2F -13 FFF3 

Table B-3. Monitor Constants 

Address 

Dec. Hex. Name Purpose 

226 E2 K:IOCS Pointer to IOCS Tables. 

227 E3 Reserved for Monitor use. 

228 E4 K:MASTD Pointer to Master Dictionary. 

229 E5 K:PAGE Number of lines/Printer Page (SYSGEN Parameter). 

230 E6 K:BACBUF Background I/O Buffer Pooi FWA. 

231 E7 K:BACKP Protected Background FWA (Start of TCB). 

232 E8 K:VRSION RBM Version. 
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Table B-3. Monitor Constants (cont.) 

Address 

Dec. Hex. Name 
t 

Purpose 

233 E9 K:PLFWA Public Library FWA. 

234 EA K:RFFWA Resident Foreground FWA. 

235 EB K:NFFWA Nonresident Foreground FWA. 

236 EC K:BACKBG Unprotected Background FWA. 

237 ED K:UNAYBG Unavailable Memory FWA. 

238 EE K:BLOCK Size of Blocking Buffer in Words (180 or 512). 

239 EF K:FEF FORTRAN Background Error Severity (1). 

240 FO K:TVECT Pointer to Transfer Vector Table. 

241 F1 K:FWA Legal TVECT Entries to FGD-FWA. 

242 F2 K:LWA Legal TVECT Entries to FBD-LWA+ 1. 

243 F3 F:FWA1 TYECT FWA for T Regi s~er Check. 

244 F4 K:LWA1 TYECT LWA+1 for T Register Check. 

245 F5 K:OLOAD Pointer to RBM OV:LOAD Table. 

246 F6 K:MTMP Size of Nondynamic Storage, in Words (6). 

247 F7 K:CCBUF Address of Control Card Buffer. 

248 F8 K:NRFQ Pointer to Nonresident Foreground Queue Table. 

249 F9 K:NEXT Next Available Sector in BT Area. 

250 FA K:PROTCT Pointer to Protection Register Table. 

251 FB K:PMDTBL Pointer to Postmortem Dump Table. 

tThese names are as defined in the RBM Monitor and are not system definitions. Any references to these locations by 
these names must be defined in the user program (e.g., K:IOCS EQU X'E2'). 

Relationships for Monitor Constants: 

1. (K:PLFWA) = LWA+1 of RBM. 4. (K:BACKP)= LWA+1 of Nonresident Foreground. 

2. (K:RFFWA) = LWA+ 1 of Public Library. 5. (K:BACKBG) = (K:BACKP) + 39. 

3. (K:NFFWA) = LWA+ 1 of Resident Foreground 6. (K:CCBUF) = (K:UNAVBG) - 62. 

Appendix B 157 



APPENDIX C. RBM SYSTEM ABORT CODES 

The abort codes given in Table C-l are the standard abort 
codes output by the Monitor, Basic FORTRAN IV Compiler, 
Extended Symbol assembler, Utility Subsystem, and RAD 
Editor (see also supplementary control command diagnostics 
in Appendix D). 

OVERLAY LOADER ABORT CODES 

The abort codes given in Table C-2 will be output by Over­
lay Loader which will then exit via a call to the RBM 
routine M:ABORT 0 

LOADER 110 ABORT MESSAGE 

The I/O abort message has the following format, followed 
by the message "ABORT 10 location": 

oplb device type and number diagnostic 

where 

oplb is the operational label-of the device or file 
on wh i ch the error occurred. 

devi ce type and number 
label. 

pertain to the operational 

diagnostic is an error diagnostic corresponding to 
an I/O completion code.t 

tSee Table 10, "I/O Completion Codes", in Chapter 4. 

The following diagnostics may be used: 

UNRECOVERABLE I/O ERROR 

CALLING SEQUENCE ERROR 

INVALID OPERATIONAL LABEL 

OL = 0, OR OPERAT MEANINGLESS 

ILLEGAL END OF FILE 

END OF TAPE 

INCORRECT RECORD LENGTH 

ILLEGAL BUFFERING 

WRITE PROTECTED 

BEGINNING OF TAPE 

ILLEGAL RAD SEQUENCE 

BLOCKING BUFFER UNAVAILABLE 

An example of the I/O abort message is given below: 

BI M9DO 

ABORT 10 

where 

END OF TAPE 

3F4C 

BI is the oplb. 

tv~9DO is the device n.c.me and number. 

END OF TAPE is the diagnostic. 

3F4C is the ABORT 10 location. 

Table C-1. RBM Abort Codes 

Code Meaning 

AE Assignment error during loading; improper I/O assignment or invalid format. 

AI Irrecoverable I/O error on device assigned to operational label AI. 

BI Irrecoverable I/O error on BI devi ceo 

BO "Irrecoverable I/O ~rror on BO device. 

CC Error in control cards or in sequence of job stack. 

CK Irrecoverable error while checkpointing. 

CS Checksum error from absolute or relocatable binary input. 
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Code 

DE 

ER 

ES 

FC 

FS 

FX 

GO 

HX 

IE 

10 

LO 

NP 

OP 

OV 

PE 

PO 

PU 

-PV 

RE 

RS 

SI 

SQ 

TL 

TS 

TY 

UT 

XE 

XS 

Table C-l. RBM Abort Codes {cont.} 

Meaning 

Debug not resident when requested. 

Operator-recognized error condition. 

FORTRAN libraryabor/. 

Illegal FORTRAN control card. 

FORTRAN abor/. 

A control card was encountered in the FORTRAN source deck. 

Irrecoverable error on output to the GO file when using a !REL command. 

III egal hex parameter. 

Error in input deck. (Usually, a negative ORG item has been input. ) 

Irrecoverable I/O error. 

Irrecoverable I/O error on LO device. 

No patch area has been allocated. 

Operator abort, from unsol icited key-in. 

Problem with device assigned to operational label OV. (Normally, OV is assigned to the RAD. ) 

Parity error in background (perhaps attempting to read from unavailable memory). 

The patch area has overflowed. 

Number of argument greater than temporary storage in M:PUSH
t
. 

Protection violation. 

RAD Editor abor/. 

Irrecoverabl e error during restart. 

Irrecoverable input error in SI device. 

Sequence error in absolute or relocatable binary deck. 

Background program time I imit exceeded. 

Temp stack overflow. 

Inval id load type in ABS deck. 

Utility subsystem abortt. 

Fatal error in loading. 

t 
Extended Symbol abort. 

tAfter the abort code is output, the processor will exit via the RBM routine M:ABORT. 

Notes: 1. 

2. 

The processing of the job stack is discontinued following any abort. If an !ATTE ND control command 
was in effect, the Monitor will enter an "idle" state. This will allow the operator to correct the pro­
blem and restart the job. If not in "attend", the Job Control Processor will read commands until a !JOB 
or ! FIN command is encountered. All control commands encountered prior to the! JOB or ! FIN com­
mand will be logged in with an indication (">" will precede the command) that they have been ignored. 

If integral lOP timeout occurs, RBM checks foreground mailbox X 'C5 1 for a watchdog receiver. If a re­
ceiver is specified, RBM branches to it; otherwise, RBM halts with the address of the interrupt in 
the accumulator. An integral lOP timeout indicates hardware difficulties. 
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Table C-2. Overlay Loader Abort Codes 

Code Mean i ng 

A 1 Error in accessing the RBMSYM file. 

A2 Error in accessing the UBSYM file. 

A3 Error in accessing the EBCDIC library file. 

A4 Error in accessing the DEFREF I ibrary file. 
These codes are frequently caused by insufficient 
RAD Device File Numbers at SYSGEN. 

A5 Error in accessing the MODIR library file. 

A6 No blocking buffer is available for the RBMID file. 

A8 Error in accessing the TVECT file. J 

A9 Error in closing the RBMID file. 

BB Cannot use RS' op label because it is already used by Overlay Loader. 

CM
t 

A COMMON displacement or size larger than that stipulated on the !OLOAD command or in a start 
item was detected. (Background abort only. ) 

CRt A non-COMMON item was relocated into COMMON. This condition only occurs when an actual 
data item is to be stored into COMMO N. 

DStt The same identifier was used to name two different segments. 

EFtt An illegal end-of-file was detected. 

IT An illegal item type was detected. 

Ll The library files cannot be loaded because of incorrect construction of the library. 

L2t Labeled COMMON data (subtype 2) is for a block outside the current segment. 

L3
tt 

The number of Labe!ed COMMON indicies a!!ov:ab!e per module has been exceeded (current!y 
I imited to 40). 

L4tt Block size prescribed (subtype 0) is greater than that already allocated. 

L5
tt 

Labeled COMMON symbol is defined as a program symbol within the current path. 

L6
t 

Labeled COMMON data from a Library Module (root) is intended for a block allocated in the program 
section of the root. 

L8
tt 

An external DEF was encountered with the same label as a prior labeled COMMON block. 

LS Library search overflow. The number of unique library definitions and references a long a program path 
exceed 225. 

On An Overlay Loader function that prevents proceeding has occurred. The number of the overlay in which 
the malfunction occurred is indicated by n. 

PL Overlay Loader was unable to write the Public Library, the UBSYM, or the TVECT files onto the RAD. 

RL Root of excessive length. 

RS Overlay Loader unable to correctly read the RBMSYM fi Ie from the SD area. 
H 

SA' Not enough segments were allocated for the task. The segments parameter of the !OLO.~D command 
should be larger. 

Appendix C 90 10 37F-1 (3/72) 



Table C-2. Overlay loader Abort Codes (cont.) 

Code Meaning 

SD Next segment of the Overlay loader cannot be loaded. 

SE Input ROM had an error severity level greater than zero. 

SG tt Format or parameter error was detected on a ! $SEG command. 

Sl The length of a segment was excessive, (see !$ROOT and !$SEG commands for maximum segment 
size). 

TOtt There was a table overflow. Decrease the size of the program or reduce the number of external 
symbols. 

UN
tt 

The number (on the !$SEG card) of the segment to which this one is attached has not been defined. 

tloading will continue until terminated but the load program file will not be generated and exit will be through 
M:ABORT. 

ttloading will be terminated and, if a map has been requested, it will follow to the point of termination, after which 
the exit will be through M:ABORT. 
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APPENDIX D. CONTROL COMMAND DIAGNOSTICS 

The following error messages may appear on the background 
DO device as a result of an error condition detected by the 
JCP. These diagnostics supplement the abort or attend error 
codes printed by the JCP. 

Message 
Comments/ 
Associated Commands 

• BK OPLB/DFN TBL FULL ASSIGN, DEFINE, default 
assignments for system 
processors 

• FG OPLB/DFN TBL FULL ASSIGN 

• ILL C:CODE 

• ILL C:TCB 

· ILL RAD SEQUENCE 

• INV COMMAND 
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C: (Connect) 

C: (Connect) 

WEOF, REWIND, UNLOAD, 
FBACK, FSKIP, RBACK, RSKIP 

Command not recognized as 
a Monitor service command, 
system processor, or user 
processor. 

Message 

· INV OPLB OR DFN 

· INV OPTION 

· NO 'FG' KEY-IN 

• NO 'SY' KEY-IN 

Comments/ 
Associated Commands 

ASSIGN, DEFINE, WEOF, 
REWIND, UNLOAD, FBACK, 
FSKIP, RBACK, RSKIP 

An invalid option has been 
encountered on a Monitor 
servi ce command 

ASSIGN, XEQ,C: 

WEOF, ABS, REL 

.OP NOT MEANINGFUL WEOR, REWIND, UNLOAD, 
FBAC K, FSKIP, RBAC K, 
RSKIP 

· RAD TEMP OVERFLOW DEFINE, default assignments 
for system processors 
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The following table should be used to determine the standard assignments for an installation's RBM operational labels and to determine which operational 
labels, if any, should be suppressed by being assigned to file O. The RBM operational labels are defined under the !ASSIGN command in Chapter 2. 

~ RBM Operational Device 
CC SI UI AI BI BO UO LL DO 

and Labels Number I 
Processors 

RBM Read/Write Read Read Read Object Write Control 
unsolicited Control Absolute modules with Command 
key-in Commands Binary· I RE L command Images 

XSYMBOL [Read Control Read Source Write Reloc. Used for CC Write XSYMBOL 
commands] Statements Binary Diagnostics Error Messagestt 

Concordance Read Source Write Concordance 
Statements Error Messagestt 

Basic FORTRAN IV or Read Source Write Reloc. 
ANS FORTRAN IV Statements Binary 

Math li brary 
Write library 
Error Messages 

Overlay Loader Read Write Map, Loader 
Control Error Messages and 
Commands Control Command 

Images tt 

RAD Editor Read Object Module Output Copies of Ob- Write Error Mes-
Control Input to System ject Modules from Sys- sages, Control 
Commands and User tem and User libraries Commands and 

libraries operator key-ins 

Uti I ity Executive Read Read Write Utility Error 
Control Message and Con-
Commands trol Command 

Images tt 

Utility Copl Read Control Read 
Commands Input 

Utility RECEDIT 
Read Control 
Commands and Read Write 

Madific Input Input Output 

Utility OMEDIT Read Control Read Read Binary Write 
Commands Input Modific. Input Output 

Utility DUMP Read Control Read 
Commands Input 

Utility SEQEDIT Read Update Read Write 
Data Input Output 

t May use any op label for output. 

ttSuppressed if assigned to same device as LO. 
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~ RBM perational 
and Labels 
Proce:ssors 

1-----' 

RBM 

f----

XSYMBOL 

1-----

Concordance 

--
Basic FORTRAN IV or 
ANS FORTRAN IV 

r---' 
Math Library 

f---

Overllay Loader 

_. 
RAD IEditor 

--
Utility Executive 

--
Utility Copy 

--
Utility RECEDIT 

1-----

Utility OMEDIT 

--
Utility DUMP 

~-

Utility SEaEDIT _. 

LO 

WRITE Listing 
Output and 
XSYMBOL 
Error Messages 

Write Listing 
Output and 
Concordance 
Error Messages 

Write Listing 
Ou,tput and 
FORTRAN 
Error Messages 

Write Library 
Error Messages 

Write Maps 
and Dumps 
of Files 

Write Utility 
Error Messages, 
Control Com-
mand Images qnd 
other Output 

Write Modi-
fication Lag 

Write Module Log 

Write Dump 

Write Listing 

LI PM OC Xl PI 

Write Abso- Write Proces- Read RBM 
lute Binary sor Clnd Mon- Overloys 
Monitor (SYS- itor Abort 
GEN only) Mes~iages 

Operator Intermediate Read 
Commu- Output XSYMBOL. 
nications Overlays 

.. - 1----------------- ----

Intermediate Read 
Output FORTRAN 

Overlays 

Operator 
Commu-
nications 

Read Reloc. Operator Contains Sym- Read 
Binary Commu- bol Table for OLOAD 
Library File nications each segment Overlays 

Operator Replace Files Read RAD 
Commu- and Maintain Editor 
nications Libraries Overlays 

Operator Read 
Commu- Utility 
nications Overlays 

---1-----------1-----

~ 

OV X2 

Write Pro-
gram Loaded 
by lABS 
Command 

Output 
Encoded 
Text 

--

-_ .. _._--_._-- 1---- -------.. 

--

Write Read 
Core MODIR 
Images File 

Replace 
Files and 
Maintain 
Librari es 
--

--

--

--

X3 

---

OutplA 
ProgrCl m 
Locals 

~----.---
_.- ,. 

----~ . . --

1------ -

--
I.i-Maintai n 

an 
DI 

braries d 
Update -
rectori es 

I----

1------ --

1--------

Prestor e B I 

I----

S2 GO X4 X5 

Write Ob-
ject Mod-
ule with 
IREL 
command 

Output Output 
Standard ExeclJtion 
Proce- Object 
dures LanglJage 

- ...... -.---~-

Output 
ExeclJtion 
Object 
LanglJage 

---.---

Read 
Reloc. 
Binary 

Maintain 
Libraries 

Prestore 
Commands 
From 51 

Input 
for 
Verify 

--



APPENDIX F. CHARACTER-ORIENTED COMMUNICATIONS (COC) EQUIPMENT HANDLER 

This appendix describes the interface of RBM with the Xerox 
character-oriented communications (COC) equipment. t The 
COC equipment provides communi cation between Sigma 2/3 
real-time programs and various terminal devices. The COC 
consists of a controller and from one to eight attached line 
interface units, with each unit containing from one to eight 
send-and-receive modules. The Sigma 2/3 RBM can accom­
modate one COC, which gives the user up to 64 lines each 
with send-and-receive equipment. The terminal devices 
supported (one per line) can be Teletype Models 33, 35, 
or 37. Other terminals can be connected but they must use 
ANSCIl control codes, and all editing must be done by the 
user program. 

The computer requirements for use with the COC equipment 
are as follows: 

1. RBM with at least 16K of core memory. 

2. One buffered input/output channel dedicated to the 
C OC control I er. 

3. Two external interrupts dedicated to the COC 
controller. 

4. External interface feature. 

DESCRIPTION OF CDC PACKAGE 

The COC software package allows messages to be communi­
cated via the character-oriented equipment, and consists 
of two sections - M:COC and RCOC. 

M:COC M:COC is a Monitor service routine that initi-
ates all read, write, and control operati ons. It is part of 
the RBM overlays and requires no modification by the user 
before use. (M:COC is de~cribed in detail in Chapter 4.) 

RCOC RCOC consists of the following tasks and tables 
that make up a resident foreground program: 

1. An initialization routine. 

2. A real-time task connected to the input interrupt of 
the communications controller, which edits and trans­
lates input characters, echoes the characters if re­
quired and forms input messages. 

t 
See Xerox Sigma Character-Oriented Communications 

Equipment Reference Manual, Publication 90 09 81, for a 
description of the equipment involved, the possibl e con­
figurations, and the various uses for the equipment. 

3. A real-time task connected to the output interrupt of 
the communications controller, which transmits out­
put messages and editing characters at end-of-message 
(EOM). 

4. Conversion tables (ANSCll to EBCDIC, and vice 
versa) • 

5. An input buffer (overlays the initialization routine). 

During initialization of RCOC, lines are tested for installed 
send and/or receive modules, and receive modules are given 
a turn-on test. Should a line have neither module instatted 
or has a receive module that will not turn on, the message 

TROUBLE LINE 

will be written. 

RCOC must be assembled separately for each installation 
unless the default cases for the installation specific assem­
bly parameters agree with the parameters desired. The 
assembly parameter.s are as follows: 

1. The device number of the COC (buffered input/output 
(default = 7). 

2. The COC number (direct input/output) (default = 0). 

3. The input interrupt level (even number of the even-odd 
pair (default = 110). The output interrupt level is 
assumed to be the odd number. 

4. Number of lines used (n), where all line numbers 0 to 
n-1 are assumed to be used (default = 1). 

5. An option parameter that may be set to include code 
for processing the display device terminal, 7550/55. 

CDC OPERATION 

RCOC is a resident foreground program and must reside on 
either the SP or UP area of the RAD. It is read into core 
memory and operated whenever RBM is rebooted. The 
RCOC initialization routine turns on all transmitters and 
receivers, arms and enables the input and output interrupts, 
initiates input from the COC controller into a wraparound 
buffer, and exits. At this point, all lines are set to the 
"disconnected" status, ready to be connected and used by 
the real-time programs. 

All line-control and read-or-write operations are initiated 
by calls to M:COC. A request to read merely causes the 
line status to be set to "read", which in turn causes the 
input interrupt routine to accept input from that I ine and 
bui Id the input message in the user's buffer. A request to 
write causes M:COC to turn on the transmitter and transmit 
the first character in the user's buffer. Thereafter, an output 
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interrupt is generated once each "output word time" {i.e., 
once each time the transmitter can transmit}. The output 
interrupt routine transmits characters from the user's buffer 
until the entire message is sent and then turns off the 
transm itter. 

As each input or output message is completed, the status of 
the I ine is set to "message complete" and an EOM Receiver 
(if present) is operated at the input or output interrupt level. 
The receiver should trigger the requesting task and return to 
the location contained in the L register. 

AUTOMATIC DIALING 

If the Automatic Dial ing Equipment (ADE) is included, 
real-time tasks can dial a terminal and connect it to a 
predetermined COC iine. The ADE is a muitiunit con­
troller that controls up to 16 dial positions. It requires a 
dedicated buffered lOP channel. 

The dial ing operation can be accomplished via M:IOEX. 
A TDY should first be performed to ensure that the dial posi­
tion is available. Then an SIO can be issued to activate 
the ADE and address the dial position. Any order byte will 
be interpreted as a "write". The memory buffer contains 
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the number of the data set being dialed (two bytes per word; 
each digit occupies the rightmost four bits of the byte in 
four-bit BCD). After the dial ing procedure has been com­
pleted, the task should check the status of the COC line 
before attempting to send or write on it. 

RESTRICTIONS 

The priority of the input/output interrupt pair must be 
higher than any program using its services via M:COC 
and should also be higher than other real-time programs 
with long execution times. If a program with a higher 
interrupt priority runs for a long period of time, the in­
put buffer may become fi II ed and data may become lost. 
The output data woul d be del ayed but no data woul d be 
lost. 

All cae lines (i. e., assembl y parameters) are assumed to 
be operational. The RCOC initial ization routine will 
loop, attempting to turn the receiver on for a nonexistent 
COC I ine number. 

If automatic dialing is included, the user must include 
M:IOEX during SYSG EN and must input the dialing posi­
tions as XX type devices. 



APPENDIX G. SYSGEN AND ASSEMBLY TIME OPTIONS 

The optional RBM capabilities below are obtainable as a 
package in response to the SYSGEN query INC. MISC. 
At least 100 (decimal) additional resident core memory 
locations are required. 

HEXADECIMAL CORRECTOR CARDS 

Patches may be loaded at execution time for either the 
Monitor itself or any user program. All corrector cards 
have the form 

aaaa cccc 1 [cccc2 · .. cccc nJ [*commentsJ 

where 

aaaa is the first (or only absolute core memory 
location to be modified. 

cccci are the desired (hexadecimal) contents of 
aaaa and the following n-1 locations. 

Patches may be loaded dynamically to user program or the 
Monitor in either of two ways: 

1. Following a HEX control command. 

2. Following an unconditional H key-in. 

Patches to the Monitor may be loaded at boot time if Data 
switch 1 is set (see Chapter 11). These patches will also 
be written to the RAD, thus ensuring a permanent change 
to all future boots. 

All corrector decks are terminated by an EOD control com­
mand. To patch relocatable programs, a bias card may be 
used. Its form is 

where 

bbbb is the bias and the following correctors are 
loaded relative to that location. 

PA means that the following corrections will 
be loaded relative the RBM Patch Area (see 
Figure 13). 

xx is an RBM overlay ID as described in 
Chapter 11; thus the corrections following 
the bias card are loaded relative to the 
overlay base. 

Note: Patches at boot time will be written 
to the RAD. At other times, 3 cells 
of the RBM Patch Area are needed for 
each patch. The overlay is also ex­
panded to its physical limits. 

Any value on a corrector card preceded by an R; that 
is, Rcccci' will have the bias added to it. Any value 
on a corrector card preceded by a P; that is, Pcccci' 
will have the bias of the RBM Patch Area added to it. 

The programmer must not use the first and last cells of 
the Patch Area, as the first contains the length of the 
Patch Area, and the last contains the number of tem­
porary RBM overlay patches. As mentioned previously, 
three words of the Patch Area are needed for each patch. 
These are taken from the top of the Patch Area down­
ward, thus a user with a large Patch Area need be con­
cerned only with the first word. 

To patch program segments, t Data Switch a must be placed 
in the 11111 state. This causes the RBM to type IIBEGIN 
SEB xx II (where xx is the segment number; XX = a for the 
root) and go into an idle state after each segment is loaded. 
Correctors can then be loaded to the segment following an 
H key-in. An S key-in will cause RBM to resume operation. 
The abil ity to type the message IIBEGIN SEG xx" is deter­
mined when RBM is assembled and is not related to the in­
clusion of the IIMISC. II routines. 

THREE-CHARACTER PROCESSOR SEARCH 

An assembly time option exists for the Job Control Processor 
(which does not increase resident RBM) to identify a pro­
cessor from the first three characters input. 

When the Control Command Interpreter encounters a pro­
cessor request such as !XSYMBOL, a search is first made 
of the system, then the user processor area, to locate the 
fi Ie whose name matches the requested processor exactl y. 
Normally, if this search fails, the Monitor aborts the job. 
However, if this assembler option has been sel ected, the 
request is then truncated to three characters (i. e., lXSY) 
and the search of the system and user processor areas is 
repeated. Thus, if Extended Symbol has been defined on 
the system processor area of RAD as the three-character 
name lXSY, either a request of lXSYMBOL or lXSY will 
locate the system processor. 

t An optional assembly parameter in the RBM subtask 
S:LOAD. This parameter does not increase RBM. 
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APPENDIX H. MEMORY REQUIREMENTS 

CORE SPACE REQUIREMENTS FOR RBM 

The minimum RBM system (whi ch would consist of keyboard/ 
printer, paper tape, and RAD I/O routines, and a minimum 
number of RAD device-fi les and operational labels) requires 
about 430010 cells for the Real-Time Batch Monitor and all 
its tables. This minimum core space requirement will in­
crease as handl ers are added for additional peripherals, 
as additional optional software routines are chosen (see 
Table H-1) during SYSGEN, and as additional device­
files, operational labels, or Public Library DEFs are allo­
cated during SYSGEN. The following table indicates the 
approximate core space requirements for the additional rou­
ti~es. Unless othe~wise indicated, these number are only 
approximate and have been rounded to the next higher 
multiple of 25. 

Table H-l. Core Requirements for Additional Software 

Approximate 
Handler or routine size (decimal) 

Multiply/Divide Simulation 173 
Software 

Power Off/On 293 

M:IOEX 198 

Job Accounti ng 216 

Line Printer Handler 62 

Card Reader Handler 2 (exact size) 

BCD Option for Card 2 (exact size) 
Reader 

Magnetic Tape Handler 95 

Card Punch Handler 8 (exact size) 

BCD Option for Card 2 (exact size) 
Punch 

Each additional RAD Device 15 (exact size) 
File 

Each additional Operational 2 (exact size) 
Label 

Each Public Library DEF 2 (exact size) 

Hence, the resident core space requirements for RBM vary 
from 4300 to 6200 cells, depending upon the user's con­
figuration. If background processing is desired, the user 
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must allocate at least 3800 cells for background to accom­
modate the RBM Job Control Processor which executes in the 
background space. 

CORE SPACE REQUIREMENTS FOR THE 
RBM PROCESSORS 

The minimum background space necessary to individually 
load with the Overlay Loader program and to execute all 
the RBM Processors is 7K cells (1 K = 102410). The largest 
processor here is Basic FORTRAN IV; which requi res 7K 
cells when it'is loaded by the Overlay Loader. FORTRAN 
programs of reasonable size can be compi led in 7K of back­
ground. Extended Symboi can be ioaded in a minimum of 
6.25K of background, and a program of approximately 1200 
to 1800 instructions could be assembled in this minimum 
space. The other RBM processors can all be loaded and 
executed in less than 6K of background. 

RAD SPACE REQUIREMENTS 

Table H-2 gives the allocations for the system areas of the 
RAD, if a user chooses not to override the defau It case. The 
following discussion assumes a 360-byte-per-sector RAD. 

Table H-2. RAD System Area Requirements 

Area Size Comments 

Checkpoint n sectors n=size of background 
I 

I 
(in sectors). 

System 31 tracks Sufficient to contain all 
Processor RBM processors plus RBM. 

System 9 tracks Sufficient to contain two 
Library versions (extended and 

basi c) of Math/Run-Time 
Library. 

System 15 tracks RBM files. 
Data 

Note that this leaves approximately one spare track in the 
system data area. However, if a Public Library is included, 
the file LIBSYM must be added to the system data area. 
Hence, the system areas and the checkpoint area wi II 
normally consume about 45 tracks of the RAD. (The small­
est Xerox RAD, .75 megabyte, has 128 tracks.) The only 
other area used by the system is the background temp area. 
The processor that normai Iy requires the largest background 
temp area is Extended Symbol. Extended Symbol normally 
requires the background temp area to be spl it into three 
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scratch files, called Xl, X2, and X3. t File Xl is a 
compressed file and contains the user's source deck 
(about 12 source cards can be compressed into one RAD 
sector). File X2 contains the user's source deck in an en­
coded form (normally about 36 source cards can be stored 
in one RAD sector on X2). File X3 is only used if the pro­
gram being assembled contains local symbols. Normally, 
the RAD space required for X3 is insignificant compared 
with Xl and X2. Hence, to assemble a 5000-card source 
program, approximately 35 tracks of background temp area 
would be required. Thus, if a user wants to have all the 
system processors and a complete system library stored on 
the RAD, and wants to allocate enough background temp 

area to assemble about a 5000-line source program, approxi­
mately 80 tracks of the RAD would be used. 

tThe Job Control Processor will automatically divide the 
total background temp area into three scratch files upon 
encountering an IXSYMBOL command. The total area is 
divided amoung the Xl, X2, and X3 files according to the 
following ratios: . 

Xl :X2:X3 = 30: 10: 1 

The user can override these default allocations by inputting 
a I DEFINE command prior to the I XSYMBOL command. 
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APPENDIX I. CALCULATING THE RBM SIZE 

To calculate the size of RBM (RBM LWA) before a SYSGEN, 
add the base value of F86 or 3980: 

8 x number of I/O channels 

2 x number of definitions in the Publ ic Library 

4 x number of entries in nonresident foreground 
queue 

4 x number of Master Dictionary entries 

10 x number of RAD/disk pack devices 

To this figure add the following: 

125(16) or 293(10) cells if aYresponse to INC. POWER 

ON/OFF 

AD(16) or 173(10) cells if a Y response to INC. MUL! 

DIV SIM. 

C4(16) or 198(10) cells if a Y response to INC. M:IOEX 

D8(16) or 216(10) cells if a Y response to INC. CLOCK I 
ONE 

10(16) or 16(10) cells if a Y response to INC. DEBUG 

56(16) or 85(10) cells if a Y response to INC. MISC. 

2 or 2(10) cells if a Y response to INC. C. O.C. 

Add to this amount the number given below (see Table 1-1) 
if the corresponding device type is inciuded in the SYSGEN 
parameter DEVICE FILE INFO: 

To this sum, add two cells for each background or foreground 
operational label. 

Since SYSGEN attempts to store whatever optional routine 
of tables it can into the unused interrupt locations, the size 
of the unused interrupt region can generally be subtracted 
from this accumulated sum. The size of this area can be 
determined by subtracting the value input for the SYSGEN 
parameter MAX. INT. LOC from 18F(l6) (399(10))' How­
ever, this figure will be less than the true size of RBM since 
not all of these unused interrupt locations can be used 

Table 1-1. Device Type Table Allocations 

Size 

First Input Additional Inputs 

Device I Hex. Dec. Hex. Dec. 

KP 21 33 (required) 10 16 

LP2ttt 25 37 F 15 

LP8 59 89 C 12 

CR4 1E 30 C 12 

CP1 1E 30 10 16 

CP3ttt 9F 159 87 135 

Any magnetic tapet 9E 158 D 13 

PT 27 33 10 16 

PL 1B 27 C 12 

RDtt - - 15 21 

XX 7 7 7 7 

t Add two cells to the first input if magnetic tape is BCD and add 2 cells if 9-track magnetic tape. 

ttThe default case for background is nine RD fi les. Add 10010 cells if any disk pack device is defined. 

tttIf both LP2 and CP3 are used, subtract 6 from total. 
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APPENDIX J. DEBUG EXPANSION OF INSTRUCTIONS 

EXPANSION OF INSERTED INSTRUCTIONS 

Class 1 instructions that are inserted via the insert (1) com­
mand are expanded into more than one instruction if desig­
nated in the op*address form. (Note that expansions of 
indirect instructions are not reentrant. ) 

Op is direct (0): op 
B 
DATA 

Op is indexed (2): op 
B 
DATA 

Op is indirect (4): STA 
LDA 
STA 
LDA 
op 
B 
DATA 
DATA 
DATA 

Op is indirect and indexed (6): 

STA 
LDA 
STA 
LDA 
op 
B 
DATA 
DATA 
DATA 

*$ + 2 
$+2 
address 

*$ + 2, 1 
$+2 
address 

$+6 
*$ + 7 
$+5 
$+3 
*$ + 3 
$+4 
0 
0 
address 

$+6 
*$ + 7 
$+5 
$+3 
*$ + 3, 1 
$+4 
o 
o 
address 

Class 2 instructions are expanded as follows: 

op 
B 
B 
DATA 

$+2 
$+3 
*$ + 1 
address 

EXPANSION OF MOVED INSTRUCTIONS 

An instruction that is moved from the point of insertion to 
the insert block will require expansion if its addressing is 
relative or if it is a register copy instruction in which the 
P register is the source. 

The relative instructions are expanded the same as the 
inserted instructions discussed in the first part of this 
appendix. In the case of Insert Before (IB) or snap­
shots, register copy instructions in which P is the source 
and the clear bit is set will be expanded in one of two 
ways: 

1. If the destination is the A register: 

LDA $ + 3 
op A,A 
B $+2 
DATA a+ 1 

2. If the destination is not the A register: 

STA 
LDA 

$+5 
$+5 

op A,R 
LDA $ + 2 
B $+3 
DATA 0 
DATA a + 1 

In the above expansions, a is the location (point) of the 
insertion and op has the appropriate settings for the incre­
mentation and inversion bits. 

Debug has no facility for expanding a copy instruction where 
either (1) the P register is the source, the A register is the 
destination, and the clear bit is reset, or (2) the P register 
is the destination and the clear bit is reset. In this case a 
Debug syntax error is generated. 
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APPENDIX K. DEBUG INSERTION STRUCTURE 

An insertion at location awill result in the following: 

a B * /3 

f3 DATA Y 

r 
moved instruction expansion if IA command 

I I inserted i nstructi ons or snaoshot ca II code I I"· . -.. - -- _. - - . I 

Y 
moved instruction expansion if IB or snapshot command 

B *$ + 1 

DATA a+ 1 

where /3 is one of the Debug cells in the zero table and Y is an area in the insertion block. 
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APPENDIX L. DEBUG SNAPSHOT CALLING SEQUENCE 

A snapshot inserted at location a will generatethefollowing 
call ing sequence (which is inserted in the insertion block 
similar to a Debug IB command): 

a1 
a2 

entry 

where 

DATA 
DATA 

D:SNAP 
block 

instruction that was at location a 
WD X'FC' (foreground only) 
STA *a2 
RCPYI P, A 
B *a1 
DATA a 
DATA key 
conditions if any 
DATA -1 
message if any 
DATA 
dumps if any 
DATA 

-1 

-1 
expanded instruction from location a 
B *$ + 1 
DATA a+ 1 

block is the address of the first word of the inser-
tion block and is used to save the A register. 

key (bits 0-2) designates type of snapshot: setting 
bit 0 designates stepping snapshot; setting bit 1 
designates line printer snapshot output; and setting 
bit 2 designates keyboard control requested. 

message 
any. 

is the string of EBCDIC characters, if 

condition is a string of relational expressions sep-
arated by logical operators. A relational expres­
sion occupies three words as follows: 

loc, reg, or constant 

Ml1M21 IC I ElL I G 

loc, reg, or constant 

dumps 

where 

M 1 (bits 0-1) designates the type of 
quantity in the first word: 

00 location 

01 register 

10 constant 

M2 (bits 2-3) designates the type of 
quantity in the third word. 

C (bit 12) designates comparison where 
o = arithmetic and 1 = logical. 

E (bit 12) 

L (bit 14) 

G (bit 15) 

designates equal comparison. 

designates less than comparison. 

desi gnates greater than 
. comparison. 

A logical operator occupies one word: 

o !ogical or 

logical and 

are two-word or three-word items: 

I T I register dump 
register number 

or 

loc 1 
memory dump 

o I T I 
loc 2 

where 

T = 1 designates keyboard/printer and 
line printer output. 

T = 0 designates line printer output. 

A zero register number designates _all registers. 
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A 
abort codes, iS8 
ABS control command (Monitor), 9 
accounting and elapsed time, 4 
ADD control command, 90 
AIO Receivers, 71 
allocation 

core memory, 123 
file control table (FCT), 127 
RAD, 123 
SYSGEN initial core, 122 

ASSIGN control command (Monitor), 10 
ASSIGN control command (Utility), 102 
ATTEND control command (Monitor), 12 
automatic dialing, 166 

B 
B (branch) Debug command, 145 
background, 7,2 
background core allocation example, 125 
background task, 8 
Basic FORTRAN IV, 6 
binary ob j ect re cord format, 147 
BLOCK control command, 80 
branching to service routines, 27 

c 
C (debug input device) Debug control, 145 
C: control command {Monitor}, 12 
calculating RBM size, 170 
calling COpy, 103 
calling DUMP, 105 
calling Object Module Editor, 106 
calling Overlay Loader, 79 
calling RAD Editor, 90 
call ing Record Editor, 108 
calling Sequence Editor, 110 
calling Utility, 100 
card punch, write to, 40 
card reader, special editing, 36 
CC control command (Monitor), 13 
CHANGE controt command, 109 
Character-Oriented Communications (COC) equipment 

handler, 165 
Character-Oriented Communications (COC) handler, 7 
checkpoint, 4 . 
checkpointing background, 73 
CLEAR control command, 94 
compressed RAD files, 8 
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computing library file sizes, 88 
Concordance, 6 
control command diagnostics, 162 
control command, Basic FORTRAN IV format, 18 
control command, Extended Symbol format, 17 
control commands, Monitor, 9-16 
control commands, Processor, 16-18 
control commands, Utility, 101 
control panel task, 65 
COpy control command, 104 
COpy error messages, 114 
COpy operating characteristics, 103 
COpy operational labels, 103 
COpy routine, 102 
core layout after absolute load, 126 
core layout after SYSGEN and SYSLOAD, 126 
core layout, Overlay Loader, 76 
core memory allocation, 123 
core memory allocation example, 124 
core space requirements, 168 

o 
D (define) Debug command, 142 
data fi les, 4 
data files, RAD, 88 
Debug commands, 142 

B, 145 
C, 145 
D, 142 
E, 145 
I, 143 
K, 145 
M, 145 
P, 145 
Q, 145 
R, 144 
S, 143 
T, 144 
X, 144 

Debug control, 141 
Debug error messages, 146 
Debug expansion of instructions, 171 
Debug insertion structure, 172 
Debug processor, 141-146,6 
Debug snapshot ca II i ng sequen ce, 173 
DEFINE control command (Monitor), 13 
DELETE control command (RAD Editor), 91 
DELETE control command (Utility), 108, 110 
description of object modules, 147 
device type table allocations, 170 
DPCOPY control command, 92 
DUMP control command (RAD Editor), 93 
DUMP control command (Utility), 105 
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DUMP operating characteristics, 105 
DUMP operational labels, 105 
DUMP routine, 104 

E 
E (exit from interrupt level) Debug command, 145 
editing operations, M:COC, 57 
END control command (Overlay Loader), 85 
END control command (RAD Editor), 96 
END control command (Utility), 102 
EOD control command (Monitor), 13 
EXCLUDE control command, 83 
Extended Symbol, 6 

F 
FBACK control command (Monitor), 13 
FBACK control command (Utility), 101 
FCOPY control command, 92 
File Control Table (FCT) allocation, 127 
file name, 4 
files, computing library size, 88 
files, data, RAD, 88 
files, GO and OV, 18 
files, library, RAD, 88 
files, random RAD, 61 
files, sequential RAD, 60 
files, special editing random-access, RAD, 37 
files, special editing sequential, RAD, 37 
files, write on, 40 
files, write on random-access, RAD, 41 
FIN control command (Monitor), 13 
floating accumulator, 8 
foreground, 7, 2 
foreground initialization, 68 
foreground priority levels, 67 
foreground priority levels and I/O priority, 71 
foreground programs, 63 
foreground user's Debug capabi I ity f 141 
FORTRAN control command (Processor), 18 
FSKIP control command (Monitor), 13 
FSKIP control command (Utility), 101 

G 
GDTRACK control command, 94 
GO and OV files, 18 

H 
hardware requirements, 5 
HEX control command (Monitor), 14 
hexadecimal corrector cards, 167 

I (insert) Debug command, 142 
I/O completion codes, 35 
I/O end action, 59 
I/O initiation, 59 
I/O operations, 59-62 
I/O recovery procedure, 20 
IDENT control command, 110 
INCLUDE control command, 83 
initial loading of system processors, 137 
INITIALIZE control command, 95 
input/output task, 65 
INSERT control command 107, 109 

J 
job, 8 
JOB control command (Monitor), 14 
Job Control Processor (JCP), 9 
job step, 8 
JOBC control command (Monitor), 14 

K 
K (keyboard/printer) Debug command, 145 
key-ins, 24 

BL, 24 
BR, 24 
C:, 24 
CC,24 
CP,24 
D, 25 
DB, 24 
DE, 24 
DF, 25 
DM,25 
DR, 25 
F, 25 
FG,25 
FL,25 
FR, 25 
H,25 
KP, 25 
M,25 
Q,26 
R, 26 
Sf 26 
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SY,26 
T, 26 
UL,26 
W,26 
X, 26 
Z, 26 

keyboard/printer, special editing, 36 
keyboard/printer, write, 39 

L 
LADD controi command, 92 
language translators, 6 
LB control command, 83 
LCOPY control command, 92 
LD control command, 82 
LDELETE control command, 92 
LIB control command, 81 
library fi les, 4 
library files, RAD, 88 
LIMIT control command (Monitor), 14 
line printer, write to, 39 
LIST control command, 107, 108 
LMAP control command, 93 
load item format, 148 
Loader error messages, 85 
Loader I/O abort message, 158 
loading foreground programs, 66 
loading nonresident foreground programs, 68 
loading RBM part-2, 136 
loading resident foreground programs, 66 
logical/physical device equivalence, 60 
Long (load) map format, 77 
LREPLACE control command, 92 
LSQUEEZE control command, 92 

M 
M (modify memory) Debug command, 145 
M:ABORT,43 
M:ASSIGN, 50 
M:CKREST, 45 
M:CLOSE,47 
M:COC,55 
M:COC restrictions, 166 
M:COC service routine, 165 
M:CTRL, 41 
M:DATIME, 42 
M:DEFINE, 49 
M:DKEYS, 48 
M:DOW, 54 
M:EXIT, 44 
~A.uJ:V"'...I AA 
'VI;II .... "'I'Itt, .-.. 

M:INHEX, 45 
M:IOEX, 27 
M:LOAD, 46 
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M:OPEN, 47 
M:OPFILE, 53 
M:POP, 53 
M:READ, 31 
M:RES, 52 
M:RSVP, 53 
M:SAVE,44 
M:SEGLD, 48 
M:TERM,43 
M:WAIT,48 
M:WRITE, 37 
machine fault task, 64 
magnetic tape, speciai editing, 37 
map, 77 
MAP control command, 93 
MD control command, 83 
memory requirement and insertion block definition, 141 
memory requirements, 168 
MESSAGE control command {Monitor}, 14 
MESSAGE control command (RAD Editor), 95 
MESSAGE control command (Utility), 101 
messages to the operator, 133 
messages, COpy error, 114 
messages, Debug error, 146 
messages, Loader error, 75 
messages, Monitor, 20 
messages, OMEDIT error, 115 
messages, RAD Editor, 96 
messages, RAD Editor warning, 98 
messages, RECEDIT error, 115 
messages, SEQEDIT error, 116 
messages, Utility control function, 112 
messages, Utility I/O error, 111 
ML control command, 81 
MODIFY control command, 107,108 
Monitor constants, 156 
Monitor control commands, 9 

ABS, 9 
ASSIGN, 10 
ATTEND, 12 
C:, 12 
CC, 13 
DEFINE, 13 
EOD, 13 
FBACK, 13 
FIN, 13 
FSKIP, 13 
HEX, 14 
JOB, 14 
JOBC, 14 
LIMIT, 14 
MESSAGE, 14 
PAUSE, 14 
PMD, 14 
PURGE, 15 
RBACK, 13 
REL! 15 
REWIND, 15 
RSKIP, 13 
TEMP, 16 
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UNLOAD, 16 
WEOF, 16 
XEQ, 16 
XED, 16 

Monitor messages, 20 
Monitor service routines, 27-58,8 
Monitor tasks, 63 
Monitor zero table, 154 
MP control command, 81 
MS control command, 81 
multiply/divide exception tasks, 65 

N 
nonresident foreground, 8 
nonresident foreground creation or updating, 138 
nonresident foreground programs, 63 
nonresident foreground programs, loading, 68 
nonresident section, 1 

o 
Object Module Editor control commands, 107 
Object Module Editor error messages, 115 
Object Module Editor operational labels, 105 
Object Module Editor routine, 105 
Object Module Editor operating characteristics, 106 
OLOAD control command (Overlay), 79 
operational labels, 10 
operational label usage, 163 
operator communication, 20-26 
operator control, 23 
OPLBS control command, 103 
overlay capabilities, 4 
overlay cluster configuration, 76 
overlay cluster organization, 74 
Overlay control commands, 80 

BLOCK, 80 
END, 85 
INCLUDE, 83 
LB, 83 
LCOM, 84 
LD, 82 
LIB, 81 
MD,83 
ML, 81 
MP, 81 
MS, 81 
PUBUB, 84 
RES, 84 
ROOT, 82 
SEG, 84 
TCB, 81 

Overlay Loader, 74-86,6 
Overlay Loader abort codes, 160 

Overlay Loader operational labels, 76 
overlay structure example, 75 

p 
P (selective dumps) Debug commands, 145 
paper tape, special editing, 36 
paper tape, write to, -39 
patches (see PA option), 134 
PAUSE control command (Monitor), 14 
PAUSE control command (RAD Editor), 95 
PAUSE control command (Uti lity), 101 
PMD control command (Monitor), 14 
Power Off Task, 64-
Power On Task, 63 
preparing the program deck, 117-121 
PRESTORE control command, 102 
procedures, I/O recovery, 20 
Processor control commands, 16 
Processor fi les, 4 
Processor, system (and library creation), 139 
Processors, initial loading of system, 137 
program, 7 
Protection Violation Task, 64 
PUBLIB control command, 84 
Public Library, 4 
Public Library creation or updating, 138 
PURGE control command (Monitor), 15 

Q 

Q (quit) Debug command, 145 

R 
R (remove snapshot or insertion) Debug command, 142 
RAD allocation, 123,62 
RAD area mnemonics, 12 
RAD Editor, 87-98,6 
RAD Editor control commands, 90 

ADD, 90 
BDTRACK, 94 
CLEAR, 94 
DELETE, 91 
DUMP, 93 
END, 96 
FCOPY, 92 
GDTRACK, 94 
INITIALIZE, 95 
LADD, 92 
LCOPY, 92 
lDELETE, 92 
LMAP, 93 
LREPLACE, 92 
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LSQUEEZE, 92 
MAP, 93 
MESSAGE, 95 
PAUSE, 95 
RESTORE, 94 
SAVE, 93 
SQUEEZE, 94 
TRUNCATE, 95 

RAD Editor messages, 96 
RAD Editor operational labels, 89 
RAD Editor warning messages, 98 
RAD fi I e management, 62 
RAD files, 60 
RAD space requirements, 168 
RAD/disk areas, 3 
RAD/disk pack area organization, 87 
RADEDIT control command, 90 
random access RAD files, write on, 41 
random files, 61 
random-access RAD files, special editing, 37 
RBACK control command (Monitor), 13 
RBACK control command (Utility), 102 
RBM abort codes, 158 
RBM and foreground user's interface, 141 
RBM characteristics, 1 
RBM Control Task, 8,65 
RBM subsystems, 6 
RBM system processors, 17 
RBM/processor interface, 18 
RCOC, 165 
RCOC initialization routine, 58 
read automati c, 36 
read binary, 36 
read binary from keyboard/printer, 37 
read binary from paper tape, 37 
reai-time priority, M:READ, 36 
real-time programming, 63-73 
rebooting the system from RAD, 139 
Record Editor error messages, 115 
Record Editor operating characteristics, 107 
Record Editor operational label, 107 
Record Editor routine, 107 
record header format, 148 
reentrant routines, 4 
REL control command (Monitor), 15 
RES contro I command, 84 
resident foreground creation or updating, 138 
resident foreground programs, 63 
resident foreground programs, loading, 66 
resident foreground, schedu I ing tasks, 65 
resident section, 1 
restart, 4 
RESTORE control command, 94 
return registers, M:READ, 33 
return registers, M:WRITE, 39 
return status from M:IOEX, 30 
retlJrn status from M:READr M:WRITE, M:CTRL, 33 
REWIND control command (Monitor), 15 
REWIND control command (Utility), 102 
ROOT control command, 82 
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routines, 27 
Abort, M:ABORT, 43 
Absolute Core Image Loader, M:LOAD, 46 
Allocate Temp Storage Without Transfer, M:RES, 52 
Assign RAD Files, M:ASSIGN, 50 
Character-Oriented Communication, M:COC, 55 
Checkpoint/Restart, M:CKREST, 45 
Close RAD File, M:CLOSE, 47 
Convert OPLB to DFN, M:OPFILE, 53 
COpy, 102 
Date and Time-of-Day, M:DA TIME, 42 
Diagnostic Without Writer, M:DOW, 54 
DUMP, 104 
Genera! Control i M:CTRL: 41 
General I/O Driver, M:IOEX, 27 
General Read, M:READ, 31 
General Write, M:WRITE, 37 
Hex to Integer Conversion, M:HEXIN, 44 
Integer to Hex Conversion, M:INHEX, 45 
Interrupt Restore, M:EXIT, 44 
Interrupt Save, M:SAVE,44 
Load Overlay Segments, M:S.EGLD, 48 
M:COC Service, 165 
Normal Exit from Background, M:TERM, 43 
Object Module Editor, OMEDIT, 105 
Open RAD Fi Ie, M:OPEN, 47 
RAD File Definition, M:DEFINE, 49 
Read Data Keys, M:DKEYS, 48 
Record Editor, RECEDIT, 107 
Reserve or Release Peripherals, M:RSVP, 53 
Sequence Editor, SEQEDIT, 109 
Simulated Wait Instruction, M:WAIT, 48 
Temp Storage Release, M:POP, 53 

routines and idents for RBM part-2, 136 
routines, reentrant, 4 
routines, SYSGEN optional, 122 
RSKIP control command (Monitor), 13 
RSKIP control command (Utility), 102 

s 
S (insert snapshot) Debug command, 142 
SAVE control command, 93 
schedu ling resident foreground tasks I 65 
secondary storage management, 3 
SEG control command, 84 
semi resident foreground program, 63 
SEQUENCE control command, 111 
Sequence Editor control commands, 110 
Sequence Editor error messages, 116 
Sequence Editor operating characteristics, 109 
Sequence Editor operational labels, 109 
Sequence Editor routine, 109 
sequential files, 60 
sequential RAD files, special editing, 37 
sequential RAD files, write on, 40 
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serv ice programs, 6 
service routines, 27 
so I i ci ted contro I, 23 
special editing for card reader, 36 
special editing for magnetic tape, 37 
special editing for paper tape or keyboard/printer, 36 
special editing for random-access RAD files, 37 
special editing for sequential RAD fi les, 37 
SQUEEZE control command, 94 
standard background operational labels, 10 
standard foreground operational lables, 11 
standard constants, 155 
standard devi ce unit numbers, 12,60 
standard object language, 147 
status returns for M:COC, 56 
SU PRESS control command, 111 
SYSGEN and assembly time options, 167 
SYSG E N bi nary output, 133 
SYSGEN error messages, 134 
SYSGEN initial core allocation, 122 
SYSGEN input options and parameters, 128 
SYSGEN input parameters, 127 
SYSGEN operational label assignments, 127 
SYSGEN optional routines, 122 
SYSGEN output, 133 
SYSLOAD alarms, 139 
SYSLOAD UPD option (update), 135 
SYSLOAD, ALL option, 134 
SYSLOAD, RBM part-2, 136 
SYSLOAD, System Load, 133 
system communication, 20 
system environment, 1 
System Generation and System Load, 122-140 
system initialization and creation, 5 
system processor and library creation, 139 

T 
T (selective dump) Debug command, 142 
task, 7 
Task Control Block (TCB) functions, 69 
task entrance format, 72 
TCB control command, 81 
TEMP control command (Monitor), 16 
temporary stack, 8 
three-character processor search, 167 
transfer vector for monitor services, 28 
TRUNCATE control command, 95 

u 
UNLOAD control command (Monitor), 16 
UNLOAD control command (Utility), 102 
unsolicited control, 23 
UTILITY control command, 100 
Utility Control commands, 101 

ASSIGN, 102 
CHANGE, 109 

COpy, 104 
DELETE, 107, 108, 110 
DUMP, 105 
END, 102 
FBACK, 101 
FSKIP, 101 
IDENT, 110 
INSERT, 107, 109 
LIST, 107 
MESSAGE, 101· 
MODIFY, 107, 108 
OPLBS, 103 
PAUSE, 101 
PRESTORE, 102 
RBACK, 102 
REWIND, 102 
RSKIP, 102 
SEQUENCE, 111 
SUPPRESS, 111 
UNLOAD, 102 
UTILITY, 100 
UTILITY COpy, 103 
UTILITY DUMP, 105 
UTILITY OMEDIT, 106 
UTILITY RECEDIT, 108 
UTILITY SEQEDIT, 11 0 
VERIFY, 104 
WEOF, 102 

Utility Control Function command error messages, 112 . 
Uti I ity Control Function processor, 99 
Uti! ity error messages, 111 
Utility executive program, 99 
Utility I/O error messages, 111 
Utility operational labels, 100 
Utility Operator Communication routine, 100 
Utility program organization, 99 
utility programs, 99-116 
Uti I ity source Input interpreter, 99 
Utility subsystem, 6 

v 
VERIFY control command, 104 

w 
WEOF contror command (Mon itor) , 16 
WEOF control command (Utility), 102 

x 
X (step snapshot) Debug command, 142 
XED control command (Monitor), 16 
XEQ control command (Monitor), 16 
XSYMBOl control command (Processor), 17 
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