


































































































































































































































































































































































































































word 4 

wend 5 

Logical AN D of contents of the bad locations 
J I 4 �~�,� t • I q - • I I 12 I 1 14 1:> I 16 17 !8 191}1 f 

word 6 C· Logical OR of conten;. of the -bad location. 
0,))14 5 6 .,11:( 9 ;Oll':}13141)JC 1:1P t920},2223242';26272829JOJl 

word 10 

ENQUEUE TABLE OVERflOW 

This record is logged when an Enqueue CAL has been re­
jected because there are insufficient unused entries in the 
fnqueue tables. 

word 0 

word 1 

�[�~�=�~�-�~�-�-�~�-�~�~�~�~�~�~�~� 

Entry count is the number of entries in the enqueue table 
belonging to the specified user at the time the error log 
entry was made. 
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PARTITIONED RESOURCE 

This entry is logged when a resource is partitioned via the 
SYSCON processor by the operator. 

word 0 

word 1 

Relotive time 
.<:, f- :".8 9 1 

word 2 

where 

F=O for device entry. 

F = 1 for controller entry. 

RETURNED RESOURCE 

This entry is logged when a resource is returned from being 
partitioned via the SYSCON processor by the operator. 

word 

word 2 

where 

F=O for device entry. 

F = 1 for controller entry. 



APPENDIX F. XEROX STANDARD OBJECT LANGUAGE 

INTRODUCTION 
GENERAL 

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

SOURCE CODE TRANSLATION 

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

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

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

y EQU $+3 

CI,5 z 

LI, R z 

Z EQU 2 

BG Z 

R EQU Z+l 

tAlthough a discussion oftheobject language isnotdirectly 
pertinent to CP-V, it is included in this manual because it 
applies to some of the processors operating under CP-V. 

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

CI,5 Z 

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

When the assembler processes the source statement 

LI, R Z 

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

On processing the source statement 

Z EQU 2 

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

BG· Z 

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

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

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

REF ALPH 

LI,3 ALPH 

When the assembler processes the source statement 

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

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

LI,3 ALPH 

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

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

DEF ALPH 

LI,3 ALPH 

ALPH AI,4 X 'F2 1 

When the assembler processes the source statement 

DEF ALPH 

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

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

LI,3 ALPH 

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

On processing the source statement 

ALPH A 1,4 X 'F2 1 

the assembl er outputs the dec I arati on name number of the 
label ALPH (and an expression for its value) and also outputs 
the machine-language code for AI,4 and the constant X'F21. 

OBJECT LANGUAGE fORMAT 

An object language program generated by a processor is out­
put as a string of bytes representing "Ioad items". A load 
item consists of an item type code followed by the spec ific 
load information pertaining to that item. (The detailed format 
of each type of load item is given later in this appendix.) 
The individual load items require varying numbers of bytes 
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I 
for their representation, depending on the type and specific 
content of each item. A group of 10.a byte4 or fewer, com­
prises a logical record. A load it;;;; may be continued from 
one logical record to the next. 

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

RECORD CONTROL INFORMATION 

Each record of an object module consists of 4 bytes of con­
trol information followed by a maximum of 10.4 bytes of load 
information. That is, each record, with the possible excep­
tion of the end record, normally consists of 10.8 bytes of 
information (i. e., 72 card col umns). 

The four bytes of contro I i nformati on for each record have 
the form and sequence shown below. 

Byte 0. 

Record Tt~e Mode Format 

01 1 1 0. 

0. 2 3 4 5 6 7 

Byte 1 

Sequence Number 

0. 7 

Byte 2 

Checksum 

0. 7 

Byte 3 

Record Size 

a 7 
Record Type specifies whether this record is the last 

record of the modu Ie: 

0.00 means last 
001 means not last 

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

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

Sequence Number is a for the first record of the module' 
and is incremented by 1 for each record thereafter, 
until it recycles to 0. after reaching 255. 

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

Record Size is the number of bytes (including the record 
control bytes) comprising the logical record (5 :5 record 



si ze ' 10m. The record si ze will normal I y be 108 bytes 
for all recorcts except the last one, which maybe fewer. 
Any excess bytes in a physical record are ignored. 

LOAD ITEMS 

Each load item be9ins with a control byte that indicates the 
item type. In some inst.:Jnces, certain parameters are also 
provided in the lood item control byte. In the following dis­
cussion, locid item:' 'JIf' categori zed according to their function: 

1. Dec:larati(H1S ide1tify to the loader the external and 
~ont;-~f-~';c-t-i on !abels that are to be defined in the 
object module b(~ing loaded. 

.~. Definitions defi'l? the value of forward references, 
e;t;;r~~rd~f;nit;wsf the origin of the subprogram being 
loaded, and the ',hrting add res'> (e. g., as provided in 
a Symbol/Meta-~;>''Y1bol END directive). 

J. Expression evaluation load items within a definition 
pr~~-id;-the val Lies (such as constants, forward refer­
ences, etc.) ~hot are to be combined to form the final 
value of the definition. 

4. L_~adi~~ ite'r< ;(',' specified information to be stored 
i ntr) core mem, 

Miscellaneous items comprise podding bytes and the 
m~duie-::'end indicotor. 

DECLARATIONS 

In order for the looder to provide the linkage between subpro­
grams, the processor must generate for each external refer­
ence ordefinition a 10ad item, referred to as a "declaration", 
containing the EBCDIC code representation of the symbol 
and the information thot the symbol is either an external ref­
erence or 0 definition (thus, the loader will have access to 
the actual symbolic name). 

Forward references are always internal references within an 
object module. (External references are never considered 
forward references.) The processor does not generate a dec-
1aration for a forward reference as it does for externals; how­
ever, it does assign name numbers to the symbols referenced. 

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

The processor must generate a dec laration for each symbo I 
that identifies a program section. Each object module pro­
duced by an assembler is considered to consist of at least 
one control section. If no section is expl ic itly identified 
in the source program, the assembler assumes it to be a 
standard control section (discussed below). The standard 
control section is always assigned a declaration name 

number of O. All other control sections (i. e., produced by 
a processor capable of declaring other control sections) are 
assigned declaration nal1'1e numbers (I, :", 3, etc.) in the 
order of their appearance in the source program. 

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

pp Memory Protection Feature t 

00 Read, write, or access instructions from. 

01 Read or access instructions from. 

10 Read only. 

11 No access. 

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

Declare Standard Control Section 

Byte 0 

I 0 0 
Contro~ byte -o--j a o I 

0 2 3 4 5 6 7 

Byte 1 

Access code 
p p 
r-~~ ____ +-__ . ________ t ___ S_i_ze_~~thr~~) 

o 0 

0 1 2 3 5 6 7 

Byte 2 

r-____ . ______ S_i_z_e-'(~b_it_s _5_t_h_ro~~_. ____ _ I 
0 7 

Byte 3 

I Size (bits 13 through20) 

0 7 

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

tllRead" means a program can obtain information from the 
protected area; "write" means a program can store informa­
tion into a protected area; and, "access" means the compu­
ter can execute instructions stored in the protected area. 
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This capability is required by one-pass processors, since 
the size of a section cannot be determined until all of 
the load information for tl,at section has been generated by 

the processor. 

Declare Nonstandard Control Sedion 

Byte 0 

fi- 0 
____ ~~!:l.trol b~te 

01 0 0 1 0 

0 2 3 4 5 6 7 

Byte 

p o 0 

0 2 3 4 7 

Byte 2 

[u --------------. -_ ... -----.----------------------
S;ze (b;ts 5 through 12)--/ 

0 7 

Byte 3 

E--
0 7 

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

Declare Page Boundary Control Section 

Byte a 

fi- Contro I Byte 
a ° 1 1 ° 

0 2 3 4 5 6 7 

Byte 

~ss c;~ 0~-__ ~o--+----S-i-ze~(b-i-ts--1-th-r-ou~g~h-4~)~ 

° 1 2 3 4 5 6 7 

Byte 2 

f--- Size (bits 5 through 12) 

o 7 

Byte 3 F--------__ S_i_z_e_(_b ·_1 t_s __ 1_3_t_hr_o_u..;:;.gh_2_0.;....) ------i 

o 7 

This item declares a nonstandard control section beginning 
on a memory page boundary. 
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Declare Dumm~ Section 

Byte 0 

10 
Control blte 

11 0 ° 0 1 0 0 

0 2 3 4 5 6 7 

Byte 

-j 
o 7 

Byte 2 

o 7 

Byte 3 

o 1 234 7 

Byte 4 

E- Size (bits 5 through 12) 

° 7 

Byte 5 

Size (bits 13 through 20) 

o 7 

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

Declare External Definition Name 

Byte ° 
10 

Control byte 

° ° ° ° 0 

° 2 3 4 5 6 7 

Byte 1 

I Name length, in bytes (K) 

° 7 

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



8 -Ie 2 

[-
0 7 

Byte K+1 

- - --------- ---l Lost byte of name J 
o 7 

This item declares a label (in EBCDIC code) that is an exter­
n>.]1 definition within the current object module. The name 
n,oy not exceed 63 bytes in length. 

[;eclare Primary External Reference Nome 

Byte 0 

L-------- ____ . ___ c;.~ntrol_bl'.~ __ 

In 0 0 0 0 
1----0-~ 

. J 2 3 4 5 6 7 

I Nam(:' ength (K), in bytes -1 
~------ --- - -_.-- ------------------- -.-----

t _ 
o 7 

Byte 2 t------- !_i~~!_-_~_~_te_o_f_n_a_m_e_-_-_______ ~ 
o 7 

;3yte K + 1 

o 7 

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

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

Declare Secondary External Reference Nome 

Byte 0 

~ Control b~te ~ 0 0 0 0 

0 2 3 4 5 6 7 

Byte 

E Nome length, in bytes (K) 

0 7 

Byte 2 

[ Firs_t byte of nome ==j 
-.. -----_._-----------

0 7 

Byte K +1 

F Last byte of nam~ ______________ j 
0 7 

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

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

Secondary external references often appear in I ibrary routines 
that contain optional or al ternative subroutines, some of which 
may not be required by the user's prograrr .. By the use of pri­
mary external references in the user's progrom, the user can 
spec ify that only those subroutines that are actuall y requ ired by 
the current jobare tobe loaded. Althoughsecondaryexternal 
references donot cause loading from:he library, theydocause 
I inkages to b~ made between routines that are loaded. 

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

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

Origin 

Byte 0 

10 
Control b~te 

~ 0 0 0 a 0 

0 2 3 4 5 6 

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

Forward Reference Definition 

Byt€. 0 

~ Control b~te 
0 0 0 1 0 0 

0 2 3 4 5 6 

7 

oj 
7 
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Byte 1 

f 
o 

Byte 2 

7 

E---- _~~on~~te yf reference number ------t 

o 7 

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

Forward Reference Definition and Hold 

Byte 0 

o 
Byte 

2 3 4 5 6 7 

l_m ______ n_Li"t byte of referen_c_e_. n_u_m_b_e_r _____ =j 
o 7 

Byte 2 

~ ______ S_e_c_o_n_d_b~y~t_e_o_f ___ re_f_e_re_n_c_e __ n_u_m_b_e_r __________ ; 

o 7 

This item defines the valuE' (expression) for a forward refer­
ence and notifies the loader that this val ue is to be retained 
in the loader's symbol table until the module end is encoun­
tered. The referenced expression is the one immediately 
following the name number. It may contain values that have 
not been defined previously, but all such values must be 
available to the loader prior to the module end. 

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

External Definition 

Byte 0 

~ Control b~te 

01 0 0 0 1 0 

0 2 3 4 5 6 7 

Byte 1 

~ ___ Jirst_?yte of nam_e number 

0 7 
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Byte 2 

f 
Second byte of name numbert 

--------t 

o 7 

This item defines the val ue (expression) for an external 
definition name. The name number refers to a previousl y 
declared definition name. The referenced expression is 
the one immediatel y following the name number. 

Define Start 

Byte 0 

10 
Control blte 

11 0 0 0 1 0 

0 2 3 4 5 6 7 

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

EXPRESSION EVALUATION 

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

1. A program load origin. 

2. A program starting address. 

3. An external definition value. 

4. A forward reference value. 

5. A field definition val ue. 

Such expre~dons may include sums and differences of con­
stants, addresses, and external or forward reference values 
that, when defined, will themselvesbe constants or addresses. 

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

1. An address value is represented by an offset from the 
control section base plus the value of the control sec­
tion base. 

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



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

The offset from the control section base is given as a 
constant representing the number of units of displace­
ment from the control section base, at the resolution 
of the address of the item. That is, a word address 
would have its. constant portion expressed as a count 
of the number of words offset from the base, whi Ie the 
constant portion of a byte address would be expressed 
as the number of bytes offset from the base. 

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

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

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

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

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

Change Expression Resolution control byte occurs, then 
the expression resolution is unaffected. 

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

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

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

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

RR Address Resolution 

00 Byte 

01 Halfword 

10 Word 

11 Doubleword 

The load item discussed in this appendix, "Expression 
Eva luation ", may appear on Iy in expressions. 

Add Constant 

Byte 0 

10 0 0 
Control byte 

o 0 o o 
0 2 3 4 5 6 7 

Byte 1 

I 
First byte of constant 

0 7 

Byte 2 

Second byte of constant 

o 7 
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Byte 3 

Third byte of constant 

o 7 

Byte 4 

Fourth byte of constant 

o 7 

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

Add Absolute Section 

Byte 0 

\0 
Control byte 

1 0 o R 

o 2 3 4 5 6 7 

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

Subtract Absol ute Section 

Byte 0 

Control byte 
o 1 1 o R 

o 2 3 4 5 6 

This item identifies the associated value (expression) as a 
negative absol ute address. The address resol uti on code, 
RR, designates the desired resolution. 

Add Value of Declaration 

Byte 0 

10 0 

0 

Byte 1 

o 

Byte 2 

o 

Control blte 
0 0 0 

2 3 4 5 

First byte of name number 

f Second byte of name number 

R 

6 

7 

R I 
7 

7 

7 

tlf the module has fewer than 256 previously assigned name 
numbers, this byte is absent. 
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This item causes the value ofthe specified declaration tobe 
added to the loader's expressi on accumulator. The address 
resolution code, RR, designates the desired resolution, and 
the name number refers to a previously declared definition 
name that is to be associated with the first location of the 
allocated section. 

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

Add Value of Forward Reference 

Byte 0 

10 
Control byte 

0 0 0 R 

0 2 3 4 5 6 7 

Byte 

First byte of forward reference number 

o 7 

Byte 2 

Second byte of forward reference number 

o 7 

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

Subtract Value of Declarotion 

Byte 0 

o 

Byte 1 

o 
Byte 2 

o 
Control byte 

o 1 o 
2 3 4 5 

First byte of name number 

Second byte of name numbert 

R 

6 7 

7 

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



Subtract Value of Forward Reference 

Byte 0 

______ C-=-::.o-'-'-n tr~I._b:-<y,-t_e _________ -t1 
o 0 1 R R 

o 
Byte 1 

o 
Byte 2 

2 3 4 5 

___ S_e_c~nd byte of fO~~5Hd reference number 

o 

6 7 

7 

7 

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

Change Expression Resol ution 

Byte 0 

~- -----.-- C _o~ !!oJ~1: te 

R I 0 1 0 0 R 

0 2 3 4 5 6 7 

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

Expression End 

Byte 0 

10 
_________ ~~>nt.!:.?~ 

01 0 0 0 0 0 

a 2 3 4 5 6 7 

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

FORMATION OF INTERNAL SYMBOL TABLES 
The three ob ject code control bytes described below are re­
quired to supply the information necessary in the formation 
of Internal Symbol Tables. 

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

Symbol Types 

Type Meaning of 5-Bit Code 

00000 Instruction 
00001 Integer 
00010 Short floating point 
00011 Long floati ng point 
00110 Hexadec imal (also for pocked dec imal) 
00111 EBCDIC text (also for unpacked decimal) 
01001 Integer array 
01010 Short floati ng-poi nt array 
01011 Long floating-complex array 
01000 Logical array 
10000 Undefined symbol 

Internal Resol ution 

IR Address Resolution 

000 Byte 
001 Halfword 
010 Word 
all Doub1eword 
100 Constant 

Type Information for Externa I Symbol 

Byte 0 

10 
Control byte 

11 0 0 1 a a a 
0 2 3 4 5 6 7 

Byte 1 

~ T~pe field IR field 

a 4 5 7 

Byte 2 

Nome number 

a 7 

Byte 3 (if required) 

Name number (continued) 

a 7 

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

Type and EBCD IC for Internal Symbol 

Control byte 

o 1 a o 
o 2 3 4 5 6 7 
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Byte I 

~ Type field IR field 
C~-----L----1 

a 
Byte 2 

4 5 7 

t== _______ L_e_n~gt_h __ o_f_n_a_m_e~(E_B_C_D __ IC __ c_h __ a_ra_c_t_e_rs~) ________ ~ 

o 7 
Byte 3 

E First byte of name in EBCDIC 

a 7 
Byte n 

Last byte of name in EBCDIC 

a 7 
I, ... 

Expression defining value of internal s mbal 

a 7 

Th is item suppl i es type and EBCD IC.for an internal symbol. The 
lood items for Type and I R are as abave. Length of name spec i -
fies the length of the EBCDIC name in characters. The name, in 
EBCD JC, is speci fi ed in the required number of bytes, foil owed 
by the expression defining the internal symbol. 

EBCD IC for on Undefined Symbol 

Byte a 

10 
Control byte 

a a a a 
a 2 3 4 5 6 7 
Byte 

F Length of name (E BCD IC characters) 

a 7 
Byte 2 

First byte of name in EBCDlC 

a 7 
Byte n 

Lost byte of name in EBCD IC 

o 7 

Byte n . I, n .. 2 

Tw~bytes of symbol associated forward reference number 

o 7 

Th is item is used to assoc i ate a s ymbal wi th a forward reference. 
The I ength of name and name in fBeD IC are the some as in the 
above i te~l. The last two bytes spec; fy the forward reference 
number with which the above symbol is to be associated. 
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LOADING 
Load Absol ute 

Byte a 

NI 10 
Control byte 

a a N N N 

a 2 3 4 5 6 7 

Byte 

~ F~_~J>yt~!o bei~~d_~_d_. ] 
a 7 

Byte NNNN 

~ 
Last byte to be loaded 

a 7 

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

Load Relocatable (Long Form) 

Byte a 

E--l- Control byte 
1 Q C R a 

a 2 3 4 5 6 7 

Byte 1 

First byte of name number ________ ---t 

a 7 

Byte 2 

I ~--____ -__ -5e-c~o-n-d--bLy-te-?fname num~er_t ____________ , 

a 7 

This item causes a four-byte word (immediately following this 

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

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



If relocation is to be relative to a forward reference, the 
forward reference must not have been defined previously. 
When this load item is encountered by the loader, the load 
location counter can be aligned with a word boundary by 
loading the appropriate number of bytes containing all 
zeros (e.g., by means of a load absolute item). 

Load Relocatable (Short Form) 

Byte 0 

Control byte 
c D D D D D 

o 2 3 4 5 6 7 

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

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

Repeat Load 

Byte 0 

o 
Byte 1 

o 
Byte 2 

o 

o 
Control byte 

o o 1 

2 3 4 5 6 7 

First byte of repeat count 

7 

Second byte of repeat count 

7 

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

Define Field 

Byte 0 

Control byte 
o o o 0 

o 2 3 4 5 6 7 

Byte f 

Field location constant, in bits (K) 

o 7 
Byte 2 

Field length, in bits (L) 

o 7 

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

T = current load bit position -256 +K. 

The field location constant, K, may have any value from 
1 to 255. The expression to be 'added to the specified 
field is the one immediately following byte 2 of this load 
item. 

MISCELLANEOUS LOAD ITEMS 

Padding 

Byte 0 

10 
Control blte 

01 0 0 0 0 0 .0 

0 2 3 4 5 6 7 

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

Module End 

Byte 0 

10 
Control blte 

0 0 0 1 

0 2 3 4 5 6 

Byte 1 

10 
Severitl level 

0 0 0 E E E 

0 2 3 4 5 6 

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

OBJECT MODULE EXAMPLE 

01 
7 

E 1 
7 

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

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

2 REF RZ, RTN EXTERNAL REFERENCES DECLARED 

3 00000 ALPHA CSECT DEFINE CONTROL SECTION ALPHA 

4 00OC8 ORG 200 DEFINE ORGIN 

5 00OC8 22000000 N AA LI, CNT 0 DEFINES EXTERNAL AAj CNT IS A 
FWD REF 

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

7 * RZ IS AN EXTERNAL REFERENCE, AS 

8 * DECLARED IN LINE 2 

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

10 * FORWARD REFERENCES 

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

12 * USED AS A FORWARD REFERENCE 

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

14 OOOCD 680000CA B RPT RPT IS A BACKWARD REFERENCE 

15 OOOCE 68000000 X B RTN RTN IS AN EXTERNAL REFERENCE 

16 OOOCF 0001 A KON DATA, 2 DEFINES KON 

17 00000003 R EQU 3 DEFINES R 

18 00000004 CNT EQU 4 DEFINES CNT 

19 OOODO 224FFFFF A BB LI, CNT -1 { DEFINES EXTERNAL SS THAT HAS 

20 * ALSO BEEN USED AS A FORWARD 

21 * REFERENCE 

22 00OC8 END AA EN D OF PROGRAM 

CONTROL BYTES {In Binary} 

Begin Record Record number: 0 

00111100 } 
00000000 

Record type: not last, Mode binary, Format: object language. 
Sequence number 0 } Record control 

information not 
Part of load item 01100011 

01101100 
Checksum: 99 
Record size: 108 

0302C lC 1 (hexadecimal code comprising the load item) 
00000011 Declare external definition name {2 bytes} Name:AA 

0302C2C2 
00000011 Declare external definition name (2 bytes) Name: BB 

0302C3C3 
00000011 Declare external definition name (2 bytes) Name:CC 

0502D9E9 
00000101 Declare primary reference name (2 bytes) Name RZ 

0503D9E3D5 
00000101 Declare primary reference name (3 bytes) Name: RTN 
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Declaration number: 1 

Declaration number: 2 
Source li ne 1 

Declaration number: 3 

Declaration number: 4 

Decl oration number: 5 

} Source Line 2 



Begin Record Record number: 0 

00001010 

00000001 
00100000 

00000010 

00000100 } 
00000001 
00100000 

00000010 

01000100 

00000111 

00100110 

00000010 

10000100 

00000111 

00100110 

00000010 

11001100 

00000111 

00100110 

00000010 

OA010l00000320200002 
Define external definition 
Number 1 
Add constant: 800 X'320' 
Add value of declaration {byte resolution} 
Number 0 
Expression end 

040~OOO003202oooo2 

Origin 
Add constant: 800 X'320' 
Add value of declaration {byte resolution} 
Number 0 
Expression end 

4422000000 
Load absolute the following 4 bytes: X'22000000' 

07EB0426000002 
Define field 
Field location constant: 235 bits 
Field length: 4 bits 
Add the following expression to the abov.e field: 
Add value of forward reference {word resolution} 
Number 0 
Express i on end 

8432000000 
Load relocatable (short form). Relocate address field {word resolution} 
Relative to declaration number 4 
The following 4 bytes: X'32000000' 

07EB0426ooo602 
Define field 
Field location constant: 235 bits. 
Field length: 4 bits 
Add the following expression to the above field: 
Add value of forward reference {word resolution} 
Number 6 
Expression end 

CC5000OO00 
Load relocatable {short form}. Relocate address field {word resolution} 
Relative to forward reference number 12 
The following 4 bytes: Xi 50000000' 

07EB0426000602 
Define field 
Field location constant: 235 bits 
Field length: 4 bits 
Add the following expression to the above field: 
Add value of forward reference {word resolution} 
Number 6 
Express i on end 

Source Li ne 5
t 

} Source Li ne 4 

Source Line 5 

Source Li ne 6 

Source Line 9 

t No object code is generated for source lines 3 {define control section} or 4 {defi~e origin} at the time they are encountered. 
The control section is declared at the end of the program after Symbol has determined the number of bytes the program requires. 
The origin definition is generated prior to the first instruction. 
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Begin Record Record number: 0 

11010010 

01000100 

00000111 

00100110 

00000010 

10000000 

10000101 

00001000 

0269200000 
Load relocatable (short form). Relocate address field (word resolution) 
Relative to forward reference number 18 
The following 4 bytes: XI 69200000 I 

4420000001 
Load absolute the following 4 bytes: XI 2000000 1 I 

07EB0426000002 
Define field 
Field location constant: 235 bits 
Field length: 4 bits 
Add the following expression to the above field: 
Add value of forward reference (word resolution) 
Number 0 
Express i on end 

80680oo0CA 
Load relocatable {short form}. Relocate address field (word resolution) 
Relative to declaration number 0 
The folfowing 4 bytes: X'680000CA' 

8568000000 
Load relocatable (short form). Relocate address field (word resolution) 
Relative to declaration number 5 
The following 4 bytes: X'68000000 ' 

08 
Define forward reference (conti nued in record 1) 

Begin Record Record number: 1 

00011100 
00000001 
1110 1100 
01010001 

00000001 
00100000 

00000010 

01000010 

00001000 

00000001 
00000010 

00001000 

00000001 
00000010 

Record type: last, Mode: binary, Format: object language. 
Sequence number 1 
Checksum: 236 
Record size: 81 

oooeo l0000033C200002 (continued from record 0) 
Number 12 
Add constant: 828 X'33C ' 
Add value of declaration (byte resolution) 
Number 0 . 
Expression end 

42001 
Load absolute the following 2 bytes: XI 000 11 

080006010000000302 
Define forward reference 
Number 6 
Add constant: 3 X'3

1 

Express i on end 

080000010000000402 
Oefi ne forward reference 
Number 0 
Add constant: 4 X'4

1 

Expression end 
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} 

} 
} 

} 

} 
} 

Source Line 11 

Source Line 13 

Source Li ne 14 

Source li ne 15 

Source line 16 

Record Control 
Information 

Source line 16 

Source line 17 

Source line 18 



~gin Record Record number: 1 

00001111 

01000001 

00001000 

00000001 

00000010 

00001010 

00000001 
00100000 

00000010 

01000100 

00001101 
00000001 
00100000 

00000010 

00001011 

00001110 

OF00024100 
Repeat load 
Repeat count. 2 
Load absolute the following 1 bytes: X'OO' 

0800120100000340200002 
Defi ne forward reference 
Number 18 
Add' constallt: 832 X'340' 
Add vtllue of declaration (byte resolution) 
Number 0 
Expression end 

OA020 100000340200002 
Define external definition 
Number 2 
Add constant: 832 X'340' 
Add value of declaration (byte resolution) 
Number 0 
Expression end 

44224FFFH 
Load absolute the following 4 bytes: X'224FFFFF' 

OD010oo003202ooo02 
Define start 
Add constant: 800 X'320' 
Add value uf declaration (byte resolution) 
Number a 
Expres!lion end 

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

OEOO 
Module end 

Severity level: X'O' 

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

Object Code Control Byte Type of Load Item 

0 0 0 0 0 0 0 0 Padding 

0 0 0 0 0 0 0 1 Add constant 

0 0 0 0 0 0 1 0 Expression end 

0 0 0 0 0 0 1 1 Dec lore external definition name 

0 0 0 0 0 1 0 0 Origin 

0 0 0 0 0 1 0 1 Dec lore primary reference name 

0 0 0 0 0 1 1 0 Dec lore secondary reference name 

0 0 0 0 0 1 1 1 Define field 

0 0 0 a 1 0 0 0 Defi ne forward reference 

0 0 0 0 1 0 0 1 Declare dummy section 

0 0 0 0 1 0 1 0 Define external definition 

} Advance to Word 
Boundary 

Source Li ne 19 

Source Li ne 22 
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Object Code Control Byte Type of Load Item 

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

0 0 0 0 1 1 0 0 Dec lore nonstandard control section 

0 0 0 0 1 1 0 1 Defi ne start 

0 0 0 0 1 1 1 0 Module end 

0 0 0 0 1 1 1 1 Repeat load 

0 0 0 1 0 0 0 0 Defi ne forward reference and hold 

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

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

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

0 0 0 1 1 1 1 0 Declare page boundary control section 

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

0 0 1 0 0 1 R R Add va I ue of forward reference 

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

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

0 0 1 1 0 0 R R Change expression resolution 

0 0 1 1 0 1 R R Add absolute section 

0 0 1 1 1 0 'R R Subtract absolute section 

0 1 0 0 N N N N Load absolute 

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

1 C D D D D 0 D Load relocatable (short form) 
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APPENDIX G. XEROX STANDARD COM'RESSED LANGUAGE 

The Xerox standard compressed language is used to represent-­
~urce EBCDIC information in a hi~hly compressed form. 

Meta-Symbol (along with several of the utility programs) 
accepts this form as input or output, wi II accept updates to 
the compressed input and wi II regenerate source whenre­
quested. No information is destroyed in the compression or 
decompressi on. 

Records may not exceed 108 bytes in length. Compressed 
records are punched in the binary mode when represented 
on card media. Therefore, on cards, columns 73 through 
80 are not used and are available for comment or identifi­
cation information. 

The fi rst four bytes of each record are for check i ng purposes. 
They are as follows: 

Byte 1 Identi ficati on (OOL 11 000) L = 1 for each record 
except the last record, in which case L =0. 

Item Function 

0 Ignore 
1 Not currently assigned 
2 End of line 
3 End of file 
4 Use 8-bit character that followst 

5 Use n + 1 blanks (next 6-bit item is n) 
6 Use n+ 65 blanks (next 6-bit item is n) 
7 Blank 
8 0 
9 1 

10 2 
11 3 
12 4 
13 5 
14 6 
15 7 
16 8 
17 9 
18 A 
19 B 
20 C 
21 D 
22 E 
23 F 
24 G 
25 H 
26 I 
27 J 
28 K 
29 L 
30 M 
31 N 

I 

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

Byte 3 Checksum which is the least significant 8 bits 
of the sum of all bytes in the record except 
the checksum byte itself. Carries out of the 
most significant bit are ignored. If the 
checksum byte is all 1'5, do not checksum 
the record. 

Byte 4 Number of bytes comprising record including 
the checking bytes (~108) 

The rest of the record consists of a string of 6-bit and 8-bit 
items. Any partial item at the end of a record is ignored. 

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

Item Function 

32 0 
33 P 
34 Q 

35 R 
36 S 
37 T 
38 U 
39 V 
40 W 
41 X 
42 y 
43 Z 
44 . 
45 < 
46 ( 
47 + 
48 I 
49 & 
50 $ 
51 * 
52 ) 
53 ; 
54 ..., 
55 -
56 / 
57 , 
58 % 
59 ~ 

60 > 
61 : 
62 

, 
63 = 

tEight-bit characters are in un compressed EBCDIC format (e. g., I@#?). 



APPENDIX H. XEROX STANDARD SYMBOLS, CODES AND CORRESPONDENCES 

XEROX STANDARD SYMBOLS AND CODES 
The symbols listed here include two types: graphic symbols 
and control characters. Graphic symbols are displayable 
and printable; control characters are not. Hybrids are SP 
(the symbol for a blank space), and DEL (the delete code) 
which is not considered a control command. 

Two types of code are also shown: (1) the 8-bit Xerox Stan­
dard Computer Code, i. e., the Xerox Extended Binary­
Coded-Interchange Code (EBCDIC); and (2) the 7-bit Amer­
ican National Standard Code for information Interchange 
(ANSCII), i.e., the Xerox Standard Communication Code. 

XEROX STANDARD CHARACTER SETS 
1. EBCDIC 

57-character set: uppercase letters, numerals, space, 
and & - / • < > ( ) + I $ * . : ; 
% # @ I = 

63-character set: same as above plus ~ ? 
II ..., 

89-character set: same as 63-character set plus lower­
case letters 

214 Appendix Ii ., 

2. ANSCII 

64-character set: uppercase letters, numerals, space, 
and I .. $ % & () * +, • / \ 

: = < > ? @ _ [] A # I ..., 

95-character set: same as above plus lowercase letters 
and { } : -- \ 

CONTROL CODES 
In addition to the standard character sets listed above, the 
Xerox symbol repertoire includes 37 control codes and the 
hybrid code DEL (hybrid code SP is considered part of all 
character sets). These are listed in the table titled CP-V 
Symbol-Code Correspondences. 

SPECIAL CODE PROPERTIES 
The following two properties of all Xerox standard codes 
will be retained for future standard code extensions: 

1. All control codes, and only the control codes, have 
their two high-order bits equal to "00". DEL is not 
considered a control code. 

2. No two graphic EBCDIC codes have their se~en low­
order bits equa I. 



Table H-l. CP-V 8-Bit Computer Codes (EBCDIC) 

Hexadecimal o A B C o E F 

Binary 0000 1010 1011 1100 1101 1110 1111 

o 0000 NUL SP o 

0001 SOH \ A J 

2 0010 STX t B K 5 2 

3 0011 ETX C l T 3 

4 0100 EOT u o M U 4 

5 0101 HT v E N V 5 

6 0110 ACK w F o W 6 

7 0111 BEL x G P X 7 

8 1000 y H Q Y 8 

9 1001 ENQ z R Z 9 

A 1010 NAK 

B 1011 VT 

C 1100 FF 

o 1101 CR 

E 1110 SO 

F 1111 51 
A 

The characters /'. \ { } [J are ANSCII characters that do not appear in any of the Xerox EBCDIC-based 
character sets, though they are shown in the EBCDIC table. 

2 The characters I. I -, appear in the Xerox 63- and 89-character EBCDIC sets but not in either of the Xerox 
ANSCII-based sets. However, Xerox software translates the characters I. I -, into ANSCII characters as 
follows: 

EBCDIC 

¢ 
I 

ANSCII 

\ (6-0) 
~ (7-12) . 

,.., (7-14) 

3 The EBCDIC control codes in columns 0 and 1 and their binary representation are exactly the same as those 
in the ANSCII table, except for two interchanges: IF/Nl with NAK, and HT with ENQ. 

4 Characters enclosed in heavy lines are included only in the Xerox standard 63- and 89-character EBCDIC sets. 

5 These characters are included only in the Xerox standard 89-character EBCDIC set. 

8 The EBCDIC codes in column 3 are used by cac to perform special functions. The EBCDIC codes in 
column 2 and positions AF and BC through BF are used byCaC for output only. 

7 APl characters are assigned EBCDIC values that fall within the shaded area of the CP-V code set. These 
assignments are for APl internal use and are only reflected in 2741-APl translation tables. 

8 Placing a SY N code as the last position of a nontransparent message wi II prevent the transmission of the SYN 
and the normal message appendage of the CR/lF pair. This allows a user to continue writing more than one 
message on the same I ine without affecting the carrier position. The EBC DIC SYN code is translated to an 
idle (Il) on output to 2741 terminals. 
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Table H-2. CP-V 7-Bit Communication Codes (ANSCII) 

Most Significant Digits 
Decimal 

0 1 2 3 4 5 6 7 (rows) (col's.)-

1 Binary xOOO xOOl xOl0 xOll xl00 xl0l xll0 xll1 

0 0000 NUL OLE SP 0 @ P , 
P 

5 
1 0001 SOH DCl I 1 A Q a q 

2 0010 STX DC2 II 2 B R b r 

3 0011 ETX DC3 # 3 C S c s 

4 0100 EOT DC4 $ 4 0 T d t 

5 0101 ENQ NAK % 5 E U e u 
'" .. 
CD 6 0110 ACK SYN & 6 F V f v 0 
C 7 0111 BEL ETB 

, 
7 G W 0 g w 

u 
t;: 
·c 8 1000 BS CAN ( 8 H X h x CD 
Vi .. 

9 1001 HT EM ) 9 I Y i '" Y 0 
G) 

...J 
IF 

10 1010 SUB * J Z j Nl : z 

11 1011 VT ESC + ; K 
4 [ 5 

k 1 
12 1100 FF FS , < L \ I 

I 
I 

13 1101 CR GS - = M 
4] 5 

m J 4 

4_ 5 4 
14 1101 SO RS > N n -

/ 
4 

15 1111 SI US ? 0 - 0 DEL 

2 i 

Most significant bit, added for a-bit format, is either 0 or an even-parity bit for the remaining 7 bits. 

2 Columns 0-1 are control codes. 

3 Columns 2-5 correspond to the Xerox 64-character ANSell set. 
Columns 2-7 correspond to the Xerox 95-character ANsell set. 

4 On many current teletypes, the symbol 

.- is t (5-14l 
_ is - (5-15) 
-- is ESe or ALTMODE control (7-14) 
l is ESe or ALTMODE control (7-13) 

and none of the symbols appearing in columns 6-.7 are provided. Except for the four symbol differences 
noted above, therefore, such teletypes provide all the characters in the Xerox 64-character ANSell set. 
(The Xerox 7015 Remote Keyboard Printer provides the 64-character ANsell set also, but prints A as 1\. 

It also interprets the [] characters as I ---, .) 
5 On the Xerox 7670 Remote Batch Terminal, the symbol 

I is I (2-1) ] is I (5-13) 
[ is I. (5-11) - is -, (5-14) 

and none of the symbols appearing in columns 6-7 are provided. Except for the four symbol differences noted 
above, therefore, this terminal provides all the characters in the Xerox 64-character ANSell set. 
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Table H-3. CP-V Symbol-Code Correspondences 

EBCDICt 
Hex. Dec. Symbol Card Code ANScntt Meaning Remarks 

00 0 NUL 12-0-9-8-1 0-0 null 00 through 1 F are control codes. 
01 1 SOH 12-9-1 0-1 start of header On 2741 terminals, SOH is PRE. 
02 2 STX 12-9-2 0-2 start of text On 2741 terminals, STX Is BY. 
03 3 ETX 12-9-3 0-3 end of text On 2741 terminals, ETX Is RES. 
04 4 EOT 12-9-4 0-4 end of transmission 
05 5 HT 12-9-5 0-9 horizontal tab 00, 06, 07, 09-0B, and OE-OF 
06 6 ACK 12-9-6 0-6 acknowledge (positive) are idles for 2741 terminals. 
07 7 BEL 12-9-7 0-7 bell 
08 8 BS or EOM 12-9-8 0-8 backspace or end of message EOM is used only on Xerox Keyboard/ 
09 9 ENQ 12-9-8-1 0-5 enquiry Printen Models 7012, 7020, 8091, 
OA 10 NAK 12-9-8-2 1-5 negative acknowledge and 8092. 
OB 11 VT 12-9-8-3 0-11 vertical tab 
OC 12 FF 12-9-8-4 0-12 form feed 
00 13 CR 12-9-8-5 0-13 carriage return CR outputs CR and LF. 
OE 14 SO 12-9-8-6 0-14 shift out 
OF 15 51 12-9-8-7 0-15 shift in 

10 16 OLE 12-11-9-8-1 1-0 data link escape 
11 17 DCl 11-9-1 1-1 de vi ce control 1 On Teletype terminals, DCl is X-ON. 
12 18 DC2 11-9-2 1-2 device control 2 On 2741 terminals, DC2 is PN. 
13 19 DC3 11-9-3 1-3 device control 3 DC3 is RS on 27415 and X-OFF on 
14 20 DC4 11-9-4 1-4 device control 4 Teletypes. 
15 21 LF or NL 11-9-5 0-10 line feed or new line On 2741 terminals, DC4 is PF. 
16 22 SYN 11-9-6 1-6 sync LF outputs CR and LF. 
17 23 ETB 11-9-7 1-7 end of transmission block On 2741 terminals, ETB is EOB. 
18 24 CAN 11-9-8 1-8 cancel 
19 25 EM 11-9-8-1 1-9 end of medi um 
lA 26 SUB 11-9-8-2 1-10 substitute Replaces characters with parity error. 
IB 27 ESC 11-9-8-3 1-11 escape 
lC 28 FS 11-9-8-4 1-12 fi Ie separator 
10 29 GS 11-9-8-5 1-13 group separator 10, 11, 16, 18, 19, and IB-IE are 
lE 30 RS 11-9-8-6 1-14 record separator idles for 2741 terminals. 
IF 31 US 11-9-8-7 1-15 unit separator 

20 32 LF only 11-0-9-8-1 1-5 line feed only 20 through 2F are used by COC for 
21 33 FS 0-9-1 1-12 output only. These codes are 
22 34 GS 0-9-2 1-13 duplicates of the label entries 
23 35 RS 0-9-3 1-14 that caused activation. The 
24 36 US 0-9-4 1-15 20-2F entries output a single code 
25 37 EM 0-9-5 1-9 only and are not affected by any 
26 38 / 0-9-6 2-15 special COC functional processing. 
27 39 f 0-9-7 5-14 
28 40 = 0-9-8 3-13 
29 41 CR only 0-9-8-1 0-13 carriage return only 
2A 42 EOT 0-9-8-2 0-4 
2B 43 BS 0-9-8-3 0-8 
2C 44 } 0-9-8-4 2-9 
20 45 HT 0-9-8-5 0-9 tab code only 
2E 46 LF only 0-9-8-6 1-5 line feed only 
2F 47 SUB 0-9-8-7 1-10 

30 48 ESC F 12-11-0-9-8:-1 end of file 30 through 3F cause COC to perform 
31 49 CANCEL 9-1 delete all input and output special functions. 
32 50 ESC X 9-2 delete input line 
33 51 ESC P 9-3 toggle half-duplex paper tape made 
34 52 ESC U 9-4 toggle restrict upper case 
35 53 ESC ( 9-5 upper case shift 
36 54 ESC) 9-6 lower case shift 
37 55 ESC T 9-7 toggle tab simulation mode 
38 56 ESC S 9-8 toggle space insertion mode 
39 57 ESC E 9-8-1 toggle echo mode 
3A 58 ESC C 9-8-2 toggle tab relative mode 
3B 59 ESC LF 9-8-3 line continuation 3B toggles the backspace edit mode 
3C 60 X-ON 9-8-4 start paper tape for 2741 terminals. 
3D 61 X-OFF 9-8-5 stop paper tape 
3E 62 ESC R 9-8-6 retype 
3F 63 ESC CR 9-8-7 line continuation 

tHexadecimal and decimal notation. 

ttDecimal notation {column-row}. 
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Table H.;.3. CP-V Symbol-Code CorresPQndences (cont.) 

E8CDICt 
Hex. Dec. Symbol Card Code ANScntt Meaning Remarks 

40 64 SP blank 2-0 blank 
41 65 12-0-9-1 41, 43, 46, and 47 are unassigned. 
42 66 l. 12-0-9-2 decode 
43 67 12-0-9-3 
44 68 L 12-0-9-4 minimum 42, 44, 45, 48, and 49 are APL 
45 69 € 12-0-9-5 epsilon characters for 2741 APL use only. 
46 70 12-0-9-6 
47 71 12-0-9-7 
48 72 6. 12-0-9-8 delta 
49 73 I 12-8-1 index 
4A 74 /. or' 12-8-2 6-0 cent or accent grave Accent grave used for left single 
48 75 12-8-3 2-14 period quote. On Model 7670,' not 
4C 76 < 12-8-4 3-12 less than avai lable, and /. = ANSCII 5-11. 
40 77 ( 12-8-5 2-8 left parenthesis On 2741 APL, I- is c (subset). 
4E 78 + 12-8-6 2-11 plus 
4F 79 lor: 12-8-7 7-12 vertical bar or broken bar On Model 7670, : not available, 

and I = ANSCII 2-1. 

50 80 & 12 2-6 ampersand On 2741 APL, & is n (intersection). 
51 81 12-11-9-1 51, 52, 54, 57, 58, and 59 are 
52 82 12-11-9-2 unassi gned. 
53 83 0 12-11-9-3 quad 53, 55, and 56 are APL characters 
54 84 12-11-9-4 for 2741 APL use only. 
55 85 T 12-11-9-5 encode 
56 86 0 12-11-9-6 circular 
57 87 12-11-9-7 
58 88 12-11-9-8 
59 89 11-8-1 
5A 90 I 11-8-2 2-1 exclamation point On Model 7670, I is I . On 2741 
58 91 $ 11-8-3 2-4 dollars APL, I is 0 (degree). On 2741 
5C 92 * 11-8-4 2-10 asterisk APL, $ is U (union). 
50 93 ) 11-8-5 2-9 right parenthesis 
5E 94 ; 11-8-6 3-11 semicolon 
5F 95 - or--, 11-8-7 7-14 tilde or logical not On Model 7670, -- is not available, 

and-,= ANSCII 5-14. 

60 96 - 11 2-13 minus, dash, hyphen 
61 97 / 0-1 2-15 slash 
62 98 r 11-0-9-2 maximum 62, 64, 66, and 67 are APL characters 
63 99 11-0-9-3 for 2741 APL use only. 
64 100 , 11-0-9-4 down arrow 
65 101 11-0-9-5 
66 102 CAl 11-0-9-6 omega 63, 65, 68, and 69 are unassigned. 
67 103 ::) 11-0-9-7 superset 
68 104 11-0-9-8 
69 105 0-8-1 
6A 106 " 12-11 5-14 circumflex On Model 7670" is •• On Model 
68 107 , 0-8-3 2-12 comma 7015" is 1\ (caret). On 2741 APL, 
6C 108 % 0-8-4 2-5 percent Aist. On 2741 APL, % is P. 

60 109 - 0-8-5 5-15 underline Underline is sometimes called "break 
6E 110 > 0-8-6 3-14 greater than character"; may be printed along 
6F 111 ? 0-8-7 3-15 question mark bottom of character line. 

70 112 1\ 12-11-0 APL 70-72, 74, 76, and 79 qre APL 
71 113 .. 12-11-0-9-1 APL quote mark characters for 2741 APL use only. 
72 114 - 12-H-O-9-2 overscore 
73 115 12-11-0-9-3 
74 116 S 12-11-0-9-4 less than or equal 73, 75, 77, and 78 are unassigned. 
75 117 12-11-0-9-5 
76 118 ~ 12-11-0-9-6 greater than or equal 
77 119 12-11-0-9-7 
78 120 12-11-0-9-8 
79 121 V 8-1 down delta 
7A 122 ; 8-2 3-10 colon 
78 123 8-3 2-3 number 
7C 124 @ 8-4 4-0 at 
70 125 I 8-5 2-7 apostrophe (right single quote) 
7E 126 = 8-6 3-13 equals 
7F 127 " 8-7 2-2 quotation mark 

tHexadecimal and decimal notation. 

tt Decimal notation (column-row). 
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Table H-3. CP-V Symbol-Code Correspondences (cont.) 

EBCDICt 

Hex. Dec. Symbol Card Code ANSClltt Meaning Remarks 

80 128 12-0-8-1 80 is unassigned. 
81 129 a 12-0-1 6-1 81-89, 91-99, A2-A9 comprise the 
82 130 b 12-0-2 6-2 lowercase alphabet. Available 
83 131 c 12-0-3 6-3 only in Xerox standard 89- and 95-
84 132 d 12-0-4 6-4 character sets. 
85 133 e 12-0-5 6-5 
86 134 f 12-0-6 6-6 
87 135 g 12-0-7 6-7 
88 136 h 12-0-8 6-8 
89 137 i 12-0-9 6-9 
8A 138 12-0-8-2 8A through 90 are unassigned. 
8B 139 12-0-8-3 
8C 140 12-0-8-4 
8D 141 12-0-8-5 
8E 142 12-0-8-6 
8F 143 12-0-8-7 

90 144 12-11-8-1 
91 145 j 12-11-1 6-10 
92 146 k 12-11-2 6-11 
93 147 I 12-11-3 6-12 
94 148 m 12-11-4 6-13 
95 149 n 12-11-5 6-14 
96 150 0 12-11-6 6-15 
97 151 p 12-11-7 7-0 
98 152 q 12-11-8 7-1 
99 153 r 12-11-9 7-2 
9A 154 12-11-8-2 9A through A 1 are unassi gned. 
9B 155 12-11-8-3 
9C 156 12-11-8-4 
9D 157 12-11-8-5 
9E 158 12-11-8-6 
9F 159 12-11-8-7 

AO 160 11-0-8-1 
Al 161 11-0-1 
A2 162 s 11-0-2 7-3 
A3 163 t 11-0-3 7-4 
A4 164 u 11-0-4 7-5 
A5 165 v 11-0-5 7-6 
A6 166 w 11-0-6 7-7 
A7 167 x 11-0-7 7-8 
A8 168 y 11-0-8 7-9 
A9 169 z 11-0-9 7-10 
AA 170 11-0-8-2 AA through AE are unassigned. 
AB 171 11-0-8-3 
AC 172 11-0-8-4 
AD 173 11-0-8-5 
AE 174 11-0-8-6 
AF 175 I 11-0-8-7 logical and AF is used by COC for output of 

an ANSCII 7-12 code only. 

BO 176 
\ 

12-11-0-8-1 
Bl 177 12-11-0-1 5-12 backs lash 
B2 178 t 12-11-0-2' 7-11 left brace On 2741 terminals, t is 'output as {. 
B3 179 12-11-0-3 7-13 right brace On 2741 terminals, J is output as }. 
B4 180 [ 12~11-0-4 5-11 left bracket On Model 7670, [is t. On Model 
B5 181 ] 12-11-0-5 5-13 right bracket 7015, [is I. 
B6 182 12-11-0-6 On Model 7670, ] is I. On Model 
B7 183 12-11-0-7 7015, ] is..,. 
B8 184 12-11-0-8 BO and B6 through BB are unassigned. 
B9 185 12-11-0-9 
BA 186 12-11-0-8-2 
BB 187 12-11-0-8-3 
BC 188 [ 12-11-0-8-4 left bracket BC, BD, and BF are used by COC for 
BD 189 ] 12-11-0-8-5 right bracket output of ANSCII 5-11, 5-13, and 
BE 190 lost data 12-11-0-8-5 lost data 7-14, respectively. 
BF 191 -, 12-11-0-8-7 logical not On 2741 Selectric and EBCD Standard 

Keyboards, [ is output as { and ] 
is output as }. 

tHexadecimal and decimal notation. 

ttDecimal notation {column-row}. 
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Table H-3. CP-V Symbol-Code Correspondences (cont.) 

EBCOICt 
Hex. Dec. Symbol Card Code A NSClltt Meaning Remarks 

CO 192 SP 12-0 2-0 blank Output only. 
Cl 193 A 12-1 4-1 Cl-C9, 01-09, E2-E9 comprise the 
C2 194 B 12-2 4-2 uppercase a I phabet. 
C3 195 C 12-3 4-3 
C4 196 0 12-4 4-4 
C5 197 E 12-5 4-5 
C6 198 F 12-6 4-6 
C7 199 G 12-7 4-7 
C8 200 H 12-8 4-8 
C9 201 I 12-9 4-9 
CA 202 12-0-9-8-2 CA through CF are unassigned. 
CB 203 12-0-9-8-3 
CC 204 12-0-9-8-4 
CD 205 12-0-9-8-5 
CE 206 12-0-9-8-6 
CF 207 12-0-9-8-7 

DO 208 11-0 DO is unassigned. 
01 209 J 11-1 4-10 
02 210 K 11-2 4-11 
03 211 L 11-3 4-12 
04 212 M 11-4 4-13 
05 213 N 11-5 4-14 
06 214 0 11-6 4-15 
07 215 P 11-7 5-0 
08 216 Q 11-8 5-1 
09 217 R 11-9 5-2 
OA 218 12-11-9-8-2 OA through OF are unassigned. 
DB 219 12-11-9-8-3 
DC 220 12-11-9-8-4 
DO 221 12-11-9-8-5 
DE 222 12-11-9-8-6 
OF 223 12-11-9-8-7 

EO 224 - 0-8-2 2-13 minus Output only. El is unassigned. 
El 225 11-0-9-1 
E2 226 S 0-2 5-3 
E3 227 T 0-3 5-4 
E4 228 U 0-4 5-5 
E5 229 V 0-5 5-6 
E6 230 W 0-6 5-7 
E7 231 X 0-7 5-8 
E8 232 y 0-8 5-9 
E9 233 Z 0-9 5-10 
EA 234 11-0-9-8-2 EA through EF are unassigned. 
EB 235 11-0-9-8-3 
EC 236 11-0-9-8-4 
ED 237 11-0-9-8-5 
EE 238 11-0-9-8-6 
EF 239 11-0-9-8-7 

FO 240 0 0 3-0 
Fl 241 1 1 3-1 
F2 242 2 2 3-2 
F3 243 3 3 3-3 
F4 244 4 4 3-4 
F5 245 5 5 3-5 
F6 246 6 6 3-6 
F7 247 7 7 3-7 
F8 248 8 8 3-8 
F9 249 9 9 3-9 
FA 250 X 12-11-0-9-8-2 multiply FA through FF are APL characters 
FB 251 12-11-0-9-8-3 divide for 2741 APL use only. 
FC 252 -- 12-11-0-9-8-4 right arrow 
FO 253 - 12-11-0-9-8-5 left arrow 
FE 254 12-11-0-9-8-6 FE is not assigned. 
FF 255 DEL 12-11-0-9-8-7 delete Special - neither graphic nor 

control symbol. 

tHexadecirnal and decimal notation. 

ttDecimal notation (column~ow). 
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Table H-4. ANSCII Control-Character Translation Table 

Input Output 

TTY Prog. Receives Transmitted 
ANSCII Key Echoed (EBCDIC) Process EBCDIC (ANSCII) 

NUL (00) pcs None None None NUL (00) Nothing (end of 
output message) 

SOH (Ol)t AC 
SOH SOH None SOH (01) SOH 

STX (02/ BC 
STX STX None STX (02) STX 

ETX (03/ C
C 

ETX ETX None ETX (03) ETX 

EaT (04)t DC EaT EaT Input Comp I ete. EaT (04) EOT 

ENQ (05/ EC ENQ ENQ (09) None HT (05) Space(s) if tab 
simulation on, or 
HT (09) if not. 

ACK (06)t F
C 

ACK ACK None ACK(06) ACK 

BEL (07) GC 
BEL BEL None BEL (07) BEL 

BS (08) H
C 

BS BS None BS (08) BS 

HT (09) IC 
Space to tab stop Spaces to tab stop, None ENQ (09) ENQ (05) 
if tabsimulation or one space, or tab 
on, or 1 space if (05) depending on 
not. space insertion mode. 

LF/NL (OA) NL CR and LF LF (15) Input Complete. NAK (OA) NAK (15) 

VT (DB) KC 
VT VT None VT (DB) VT 

FF (OC) L
C 

None FF Page Header and FF (OC) Page Header 
Input Complete. 

CR (00) CR CR and LF CR (00) Input Complete. CR (00) CR and LF (OA) 

SO (OE) N
C 

SO SO None SO (OE) SO 

SI (OF) OC SI SI None SI (OF) SI 

OLE (10)t pC OLE· OLE None OLE (10) OLE 

DCl (11) QC DCl None Paper Tape On. DCl (11) DCl 

DC2 (12) R
C 

DC2 DC2 None DC2 (12) DC2 

DC3 (13) SC DC3 None Paper Tape Off. DC3 (13) DC3 

DC4 (14)t T
C 

DC4 DC4 None DC4 (14) DC4 

NAK (15)t U
C 

NAK NAK (OA) None LF/NL (15) CR and LF (OA) 

tThese characters are communication control characters reserved for use by hardware. Any other use of them risks in-
compatibility with future hardware developments and is done so by the user at his own risk 
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Table H-4. ANSCII Control-Character Translation Table (cont.) 

Input Output 

TTY Prog. Receives Transmitted 
ANSCII Key Echoed (EBCDIC) Process EBCDIC (ANSCII) 

SYN (l6l yC SYN SYN None SYN
t 

(16) SYN (not trans-
mitted for last 
character in 
user's buffer). 

ETB (17)t W
C 

ETB ETB None ETB (17) ETB 

CAN (18) XC Back-arrow None Cancel input CAN (18) CAN 
and CR/lF or output 

message. 

EM (19) yC Back-arrow None Monitor Escape/ EM (19) EM 
and CR/LF Control to TEL 

SUB (lA) ZC SUB SUB Input Complete SUB (1A) # (A3) 

ESC (1 B) K
CS 

None None Initiate escape ESC (IB) ESC 
ESC sequence mode. 
PREFIX 

FS (1C) L
CS 

FS FS Input Complete FS (1C) FS 

GS (10) M
CS 

GS GS Input Complete GS (1 D) GS 

RS (1 E) N
CS 

RS RS Input Comp I ete RS (1 E) RS 

US (1 F) Ocs US US Input Complete US (1 F) US 

I (70) ALT- Ior None J or None I if model 37; as HB3) J(7D) 
MODE ESC if model 33, 

35, or 7015. 

-(7E) ESC -or None -or None -if model 37; as -, (5F) -(7E) 
(7015) ESC if model 33, 

35, or 7015 

DEL (7F) Rubout \ None Rubout last DEL (FF) None 
character. 

All ANSCII upper and lower case alphabetics are translated on input into the Alphabetic and symbol output trans-
corresponding EBCDIC graphics as shown in Tables C-l and C-2. All special lation is also as shown in Tables C-.l 
graphics map as shown, allowing for Table C-l, Note 2, and the exceptions and C-2; for Models33 and 35, and 
above for model 33 and 35. Lower case alphabetics map into corresponding 7015terminals, however, lowercase 
EBCDIC upper case if the ESC U mode is set. Upper case a Iphabeti cs map alphabetics are automatically trans- . 
into corresponding EBCDIC lower case if ESC) is set. lated to upper case. 

tThese characters are communication control characters reserved for use by hardware. Any other use of them risks in-
compatibility with future hardware developments and is done so by the user at his own risk. 
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Table H-4. Substitutions for Nonexistent Characters on 2741 Keyboards 

EBCDIC APL Selectric EBCD 
Character Keyboard Keyboard Keyboard 

> > , (upper case) > 

< < . (upper case) < 

A t ~ ¢ 

I I 0 
(degree) I 

--, - ± --, 

, i I I 

% P % % 

¢ c I I 

@ a @ @ 

.. V .. .. 

I 0 I I 

& n & & 

$ u $ $ 
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Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in 
numeri ca I sequence. 

* command, ANLZ, 46 
? command, DRSP, 110 
I command, ANLZ, 46 
560 cluster/unit matrix, 156 
560 Remote Assist Station, 175,23 
2741 terminal, substitutions for nonexistent characters, 223 

A 

A Programming Language, 8 
active interrupt, 126 
ALL command, ANLZ, 43 
Analyze (see ANLZ) 
ANLZ, 42, 10,23 

batch mode, 42 
command summa ry, 59,58 

ANLZ, commands, 42 
*, 46 
I, 46 
ALL, 43 
BF, 47 
CLOSE, 48 
COMPARE,46 
DELTA, 47 
DISPLAY, 43 
DUMP, 48 
END, 49 
HELP, 48 
INPUT, 43 
IS, 48 
LINE FEED, 46 
loc, 43 
loc =value, 46 
loc 1, loc2, 46 
LP,47 
MAP, 46 
MONITOR,46 
NODELTA,47 
PRINT, 47 
ROWS, 47 
RUN, 43 
SEARCH, 47 
SMASK,47 
SPY, 48 
SYMBOLS, 48 
SYMBOL/,48 
UC,47 
UNMAP, 46 

ANLZ, ghost mode, 42 
ANLZ, messages, 58 
ANLZ, on-lirie mode, 42 
ANLZ, output, 49 
ANS COBOL (see COBOL) 
ANS labeled tape, xi 

ANSCII, 216,214,221 
AP,6 
APL, 8 
application processors, 11 
armed interrupt, 126 
Assembly Program (see AP) 
automatic recovery, 23 

B 

BASIC, 6 
Batch (processor), 11 
batch job, xi 
batch processing, 1 
BF command, ANLZ, 47 
binary input, xi 
booting, 24,37 

from disk, 40 
bootstrap I/O error recovery, 40 
bootstrap operations (see booting) 

c 
CCI, 99,4 
character sets, 214 
CIRC, 12 
cleared interrupt, 126 
C LIS command, EL LA, 68 
CLOSE command, AN LZ, 48 
cluster/unit matrix, 156 
COBOL,7 
COBOL On-Line Debugger, 10 
codes and correspondences, 214 
command processor programming, 101 
command processors, 3 
command summaries, ANLZ, 59,58 

DRSP, 113, 110 
ELLA,91,9O 
reconfiguration and partitioning, 29,24 

command syntax notation, x 
commands, control, xi 
COMPARE command, ANLZ, 46 
compressed language, 213 
concatenation, xi 
conditional patch control commands, 35 
conflicting reference, xi 
Control (processor), 4 
control codes, 214 
Control Command Interpreter, 94,4 
control commands, xi 
control message, xi 
cooperative, xi 
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Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in 
numerical sequence. 

CP-V operating system, 3 
crash analysis (see ANLZ) 

D· 
Data Control Block, 96,xi 
DCB, 96,xi 

diagnostic, 122, 115, 120 
DDCB, 122, 115, 120 
DEFCOM, 10 
DELETE command, DRSP, 109 

GENMD,34 
Delta, 9 
DEL TA command, ANLZ, 47 
Delta format patches, 24 
DEV command, ELLA, 84 
DEVDMP,5 
device designation codes, 156 
device names, 156 
Device Save/Restore processor, 5 
device type codes, 156 
diagnostic DCB, 122, 115 
diagnostics (see on-line peripheral diagnostic facilities) 
disabled interrupt, 126 
disarmed interrupt, 126 
DISP command, ELLA, 81 
DISPL command, ELLA, 87 
DISPLAY command, 

ANLZ,43 
PPS, 145 

DRSP, 106,11 
DRSP, command summary, 113, 110 
DRSP, commands, 

?, 110 
DELETE, 109 
END, 110 
ENTER, 106 
LIST, 109 
L1STALL, 109 
REPLACE, 109 

DRSP, error messages, 111, 110 
DRSP, limitations and restrictions, 110 
DUMP command, ANLZ, 48 
Dynamic Replacement of Shared Prpcessors (see DRSP) 
DYNRESDF command, PPS, 146 

E 

EASY, 4 
EBCDIC, 215,214 
Edit (processor), 10 
EDMS, 11 
ELLA, 65,11,22 
ELLA, command summary, 91,90 
ELLA, commands, 

CLlS, 68 
DEV, 84 
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DISP, 81 
DSPL, 87 
END, 82 
MOD, 84 
RSET, 82 
SET, 65 
SLlS, 77 
SUM, 81 
TIME, 83 
TYPE, 84 

ELLA, 
error log entry headings, 70 
error log entry types, 77 
input/output assignments, 65 
input/output characteristics, 67 
interrupting execution, 68 
messages, 90 
predefined tasks, 87 
RB:FLAGS structure, 75 
starting execution, 65 

enabled interrupt, 126 
END command, ANLZ, 49 

DRSP, 110 
ELLA, 82 
PPS, 147 

:END command (boot-time), 29 
ENTER command, DRSP, 106 
ERR:Fll, 65,22 
ERRFILE file, 178,65 
ERRFILE file formats, 178 

bad granule release, 188 
configuration record, 187 
device error, 184 
duplicate entries, 187 
enqueue table overflow, 196 
errlog record I ength error, 182 
file inconsistency error, 186 
hardware errors, 192 
I/O activity count, 192 
illegal entry type, 183 
incorrect time, 183 
instruction exception, 194 
lost entry indicator, 187 
memory fault interrupt, 183 
memory parity secondary record, 195 
MFI primary record, 194 
operator message, 192 
partitioned resource, 196 
PFI primary record, 194-
power on, 187 
processor fault interrupt, 183 
read error, 182 
remote processing error, 188 
returned resource, 196 
secondary records for disk pack, RAD, and tape, 185 
Sigma 6/7 memory parity secondary record, 195 
SIO failure, 183 
software-detected symbiont inconsistencies, 186 
system identification, 187 
system startup, 185 



Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in 
numerical sequence. 

time out, 184 
time stamp, 188 
unexpected interrupt, 184 
watchdog timer, 193 
Xerox 560 memory parity secondary record, 195 
Xerox 560 secondary record for poll information, 195 

ERRMSG fi Ie, 63 
error detection and recovery, 22,23 
error log fi Ie (see ERRFILE) 
Error Log Listing program (see ELLA) 
error log, 

reading, 92 
writing, 92 

error message fi Ie, 63 
error messages (see messages) 
error record terminology, 178 
execution control processors, 9 
Extended Data Management System, 11 
Extended FORTRAN IV, 5 
external reference, xi 

F 

FOP, 9 
file maintenance processors, 23 
files, 

extension, 101,xi 
identification, 98 
shared, 101 

FILL (processor), 4 
Fix (processor), 4 
fixed monitor locations, 44 
FLAG, 7 
FORTRAN, 5 
FORTRAN Debug Package, 9 
FORTRAN libraries, 98, 14 
FORTRAN Load and Go, 7 
FPT, xi 
FREE command, PPS, 145 
FRES, 5 
FSAVE, 5 
function parameter table, xi 

G 

GAC, 5 
:G ENDCB command, 34 
General Purpose Discrete Simulator, 12 
GENMD, 

commands, 
DELETE, 34 
GENMD,34 
LIST, 34 

error messages, 36, 35 
patches, 35 

GENMD command, GENMD, 34 

\ 

GET command, PPS, 145 
ghost iob, xi 
ghost iob, initiating, 92 
global symbol, xi 
:GO command (boot-time), 27 
GO file, xi 
GPDS, 12 
Granule Accounting Cleanup processor, 5 
granule, xi 

H 

hardware-error diagnostic CALs, 91 
initiate ghost job, 92 
read error log, 92 
write error log, 92 

HELP command, ANLZ, 48 

I/O scheduling, 18 
ICB, 126 
initial ization and start-up routines, 24 
INPUT command, ANLZ, 43 
interrupt connection and control services, real-time, 126 
interrupt control block, 126 
interrupt label, 126 
lOP designation codes, 156 
IS command, ANLZ,48 

J 

JIl, 95,xi 
job step, xi 

K 

key, xi 
key-in, xi 

L 

Label, 5 
language processors, 5, xi 
libraries, 104 

FORTRAN, 98, 14 
public, 104,xii 
system, xiii 
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I ibrary load modu Ie, xi 
LINE FEED command, ANLZ, 46 
Li nk (processor), 9 
linking loader, xi 
LIST command, 

DRSP, 109 
GENMD,34 

list formats (transaction processing), 152 
LISTALL command, DRSP, 109 
Load (processor), 9 
load map, xi 
load module, xi 
loc command, ANLZ, 43 
loc = value command, ANLZ, 46 
loc 1, loc2 command, ANLZ, 46 
log-on connection, 94 
logical device, xi 
logical device stream, xi 
LOGON/LOGOFF, 3 
LP command, ANLZ, 47 
LYNX (processor), 9 

M 

M:BLIST, 117 
M:CHKINT, 139 
M:CLOCK, 132 
M:COC, 143 
M:CONNECT, 127 
M:DCLOSE, 117 
M:DDCB, 115 
M:DISCONNECT, 128 
M:DMOD#, 120 
M:DOPEN, 116 
M:EXCP, 140 
M:EXU, 136 
M:FPP, 137 
M:GDG, 138 
M:GETID, 149 
M:GJOB, 137 
M:GJOBCON, 127 
M:GPP, 137 
M:HOLD, 131 
M:INHIBIT, 129 
M:INTCON, 129 
M:INTRTN, 130 
M:INTSTAT, 131 
M:IOEX, 134 
M:LOCK, 119 
M:MAP, 120, 137 
M:MASTER, 136 
M:NEWQ, 140 
M:QFI, 130 
M:QUE, 142 
M:Q UEUE, 149 
M:RDG, 138 
M:RUE, 138 
M:SIO, 119 
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M:STARTJO, 134 
M:STOPIO, 132 
Manage, 12 
MAP command, AN LZ, 46 
master system tape, 24,25 
memory control, 96 
memory layout, 20 
memory management, 14 
messages, 

ANLZ, 58 
DRSP, 111, 110 
ELLA, 90 
GENMD, 36,35 
on-line peripheral diagnostics, 114 
PASSO, 41 
reconfiguration and partitioning, 32,31 

Meta-Symbol, 6 
MOD command, ELLA, 84 
monitor, 13,xii 
MONITOR command, ANLZ, 46 
monitor DEFs (for real-time), 147 
monitor dump analysis program (see ANLZ) 

N 

NODEL TA command, ANLZ, 47 

o 
object language, 195, xii 
object module, xii 
on-line job, xii 
on-line peripheral diagnostic faci lities, 114,22 

abnormal codes and messages, 121, 120 
DDCB, 122, 115, 120 
M:BLlST, 117 
M:DCLOSE, 117 
M:DDCB, 115 
M:DMOD#, 120 
M:DOPEN, 116 
M:LOCK, 119 
M:MAP, 120, 137 
M:SIO, 119 
PSECT directive, 114 
restrictions, 114 

operational label, 155, xii 
output (see messages) 
overlay loader, xii 
overlay program, xii 
overlay restrictions, shared processors, 96 

p 

page allocation for real-time, 143 
:PART command, boot-time, 29 
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paititioning resources, 27,29 
PASSO, 41 
PASSO, error messages, 41 
patch, xii 
patch control commands, conditional, 35 
patch deck comment cards, 37 
patch deck structure, 24 
patch deck symbol table, 26 
patch file creation, 37 
patches, Delta format, 24 
patching operations, 24 
PCl, 10 
Peripheral Conversion language, 10 
peripheral device (see device) 
peripheral diagnostic facilities (see on-I ine peripheral 

diagnostic facilities) 
physical device, xii 
physical page allocation for real-time, 143 
Physical Page Stealer (see PPS) 
PPS, 144 
PPS, commands, 

DISPlAY, 145 
DYNRESDF, 146 
END, 147 
FREE, 145 
GET, 145 
RESDF, 146 

preventive maintenance, 65 
PRINT command, ANLZ, 47 
procedures, 

M:BLIST, 117 
M:CHKINT, 139 
M:CLOCK, 132 
M:COC, 143 
M:CONNECT, 127 
M:DClOSE, 117 
M:DDCB, 115 
M:DISCONNECT, 128 
M:DMOD#, 120 
M :DOPEN, 116 
M:EXCP, 140 
M:EXU, 136 
M:FPP, 137 
M:GDG, 138 
M:GETID, 149 
M:GJOB, 137 
M:GJOBCON, 127 
M:GPP, 137 
M:HOLD, 131 
M:INHIBIT, 129 
M:INTCON, 129 
M:INTRTN, 130 
M:INTSTAT, 131 
M:IOEX, 134 . 
M:lOCK, 119 
M:MAP, 120, 137 
M :MASTER, 136 
M:NEWQ, 140 
M:QFI, 130 
M:QUE, 142 

M:QUEUE, 149 
M:RDG, 138 
M:RUE, 138 
M:SIO, 119 
M:SLA VE, 136 
M:STARTlO, 134 
M:STOPIO, 132 
real-time, 126 

processor management, 19 
processor privileges, 93 
processors, 

application, 11 
command, 3 
execution control, 9 
language, 5, xi 
service, 10 
shared processor facilities, 106 
system management, 4 
user, 13 

program product, xii 
prompt character, xii 
pro teet i ve mode, xii 
PSECT directive, 114, 137 
public library, l04,xii 
public programs, 93 

R 

RATES, 4 
RB:FLAG, 189 
read error log, 92 
real-time facilities, 126,2 

clock service, 132 
device preemption services, 132 
direct I/o services, 134 
dynamic physical page allocation, 143 
interrupt connection and control services, 126 
lock in core service, 131 
miscellaneous services, 137 

real-time libraries, 106, 104 
reconfiguration and partitioning commands, 27 

:END, 29 
:GO, 27 
:PART, 29 
:REMOVE, 28 
:SAVE, 28 
:TYPE, 28 

reconfiguration and partitioning commands summary, 27,24 
reconfiguration and partitioning messages, 32,31 
recovery, 22,23 
reentrant, xii 
relative allocation, xii 
relocatable object module (ROM), xii 
Remote Assist Station, 175,22 
remote diagnostic assistance, 175,22 
remote processing, 2,xiii 
:REMOVE command (boot-time), 28 
REPLACE command, DRSP, 109 
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Report Program Generator, 8 
RESDF command, PPS, 146 
RESDF memory CAL, 147 
resident program, xii 
response time, xii 
ROM, xii 
ROWS command, ANLZ, 47 
RPG,8 
RSET command, ELLA, 82 
RUN command, ANLZ, 43 

s 
:SAVE command (boot-time), 28 
scheduler, xii 
scheduler inputs, 15 
scheduler operation, 16 
scheduler output, 16 
schedu I er status queues, 17 
scheduling, 14 
screech codes (see software check codes) 
SEARCH command, ANLZ, 47 
secondary storage, xii 
semi-protective mode, xii 
servi ce processors, 10 
SET command, ELLA, 65 
shared file use, 101 
shared processor, xii 
shared processor facilities, 93 
shared processor maintenance, 106 
shared processor programming, 94 
shared programs, 93 
Show processor, 11 
Simulation Language, 8 
SL-1, 8 
SLIS command, ELLA, 77 
SMASK command, ANLZ, 47 
software check codes, 157 
Sort/Merge, 11 
source language, xii 
special shared processor, xii 
specific allocation, xii 
SPY command, ANLZ, 48 
standard object language, 197 
start-up, 24 
static core module, xiii 
STATS, 5 
status queues, 17 
stream- id, xiii 
SUM command, ELLA, 81 
Summary (processor), 5 
Super (processor), 4 
swap hardware organization, 18 
swap-in, swap-out queues, 18 
symbiont, xiii 
Symbol Control Processor, 10 
symbol-code correspondences, 214 
symbolic input, xiii 
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symbolic name, xiii 
SYMBOLS command, ANLZ, 48 
SYMBOL/command, ANLZ, 48 
symbols, graphic, 214 
SYMCON, 10 
SYSCON, 5 
SYSGEN, 10, xiii 
SYSTEM DIAG, 115 
system error log file (see ERRFILE) 
system generation, 10,xiii 
system integrity, 20 
system library, xiii 
system load i ng, 24 
system management processors, 4 
system programming faci lities, 2 
System Queue Manager, 148 
system register, xiii 
SYSTEM RTPROCS, 126 
SYSTEM SIG7, 115 
SYSTEM SIG9, 115 
system start-up and initialization, 24 
system tape format, 24,25 

T 
tape, master system, 24,25 
task control block (TCB), xiii 
TEL, 4 
TEL scan, 98 
Terminal Executive Language, 4 
terminal I/O, 99 
TIME command, ELLA, 83 
time-sharing, 1 
transaction processing, 2 
transaction processing facilities, 148 

list formats, 152 
M:GETID, 149 
M:QUEUE FPTs, 150 
M:QUEUE procedure format, 149 
M:QUEUE procedure output, 153 
System Queue Manager, 148 

TYPE command, EL LA, 84 
:TYPE command (boot-time), 28 

u 
UC command, ANLZ, 47 
UNMAP command, ANLZ, 46 
unsatisfied reference, xiii 
user processors, 13 
user status queues, 17 
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v 
virtual memory, special processors, 44 
VOLINIT,5 

w 
waiting interrupt, 126 
write error log, 92 

x 

Xerox 560 cluster/unit matrix, 156 
Xerox 560 Remote Assist Station, 175,23 
Xerox standard compressed language, 213 
Xerox standard object language, 195 
Xerox standard symbols, codes, and 

correspondences, 214 
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