






















































































































































































































































































































































































































































































































































































































































































Byte 2 o )
Second byte of nome numbet!
0 . 7
Byte 3 »
Access code "Size (bits 1 through 4) -
P P 0
0 1 2 3 4. 7
Byte 4
v Size (bits 5 through 12)
0 7
Byte 5
Size (bits 13 through 20)
0 : _ ; ; 7

This item comprises a declgration for a dummy control sec~
tion that is to reside in the ROOT segment. It results in the
allocation of the specified dummy section in the ROOT seg-
ment, if that section has nof-been allocated previously by -
“another object module. The label that is to be associated
with the first location of the allocated section must be a
previously declared external definition name, (Even

200-1 Appendix F

though fhe source progrom may not be required to explicitly
designate the |ubei as an external definition, the processor
must generate an external oeﬁnmon name’ declcmhon for -
that Eobel prior to generchng fhls Iood item. )

Declare External Definition Name'

Byte 0
___Control byte
0 0 0 0 0 0 1 1
0 1 2 3 4 5 6 7
Byte 1
Name length, in bytes (K)
0 7
Byte 2
A First byte of name
0 7
Byte K+1
Last byte of name
0 7
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This item declores a label (in EBCDIC code) that is an'exter-
‘nal definition within the current object module. The name
may not exceed 63 bytes in length.

Declare Primary External Reference Name

Byte 0
Control byte
0 0 0 0 0 1 0 1
0 1 2 3 4 5 6 7
Byte 1
Name length (K), in bytes
0 7
Byte 2
' First byte of ncme
0 . 7
 Byte K+1°
tost byte of name
o ] | 7

This item declares a syrl]hbol (in EBCDIC code) that is a pri-
mary external reference within thie current object module.
The name moy not exceed 63 bytes in length.

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

Declare Secondory External Reference Name’

Byte K+1

"Lcs'r.;By'fe of riame. ... .

This item déy‘clcres a symbol {in EBCDIC code) that is a sec~

ondary external reference within the current object module,
The name may not exceed 63 bytes in length,

A secondary external reference is not capable of causing the
loader to search the system library for o 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 fibrary routines
that contain optional or alternative subroutines, some of which
may not be required by the user's program, By the use of pri-

_mary external references in fthe user's program, the user can

specify that only those subroutines that are actually required by
the current job are tobe loaded. Althoughsecondary external
references donot cause loading from the library, they do cause
linkages to be made between routines that are loaded.

- DEFINITIONS

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

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

Origivn

Byte O Byte O
Control byte y » ‘ Control byte
0 0 0 -0 0 1 AN 0o 0 0 0 0 1 0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Byte 1 ’ This item sets the loader's load-location counter to the
Y value designated by the expression immediately following
Nome length, in bytes (K) the origin control byte. This expression must not contain
any elements that cannot be evaluated by the loader (see
0 7 "Expression Evaluation" which follows).
Forward Reference Definition
Byte 2 Byte O
First byte of name Control byte
0 0 0 i 0 0 0
0 7 0 1 2 3 4 5 6 7

90 31 138 -1(11/76)
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Byte 1

s+ * First byte of reference number

Byte 2 o

" Second byfé of refererice nu'mber’vf.

0 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 evoluated by the loader (see
"Expression Evaluation" which follows).

Forward Reference Definition and Hold

Byte O
. Control byte

0 0 0 1 0 0 0 0
0 i 2 3 4 5

Byte 1

First byte of reference number
o 7
Byte 2 » \
‘Second byte of reference number
0 7

This item defines the value (expression) for a forwayd refer-
ence and notifies the loader that this value is fo be retained

in the loader's symbol table until the module end i enceun~"

tered. The referenced expression is the_one immediafely
following the name number. ‘It may contain vales that have
not been defined previously, but all such vglue$ must be
available to the loader prior to the module &nd’,

After generating this load item, the processor'néed nof retain

the value for the forward reference, since that responsibility
is then assumed by the loader. However, the processor must
retain the symbolic name and forward reference number
assigned to the forward reference (until module end).

External Definition

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

Second byte of nome numberf
0 .

0 - 7

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

Define Start

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

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

EXPRESSIOI; EVALUATION

A processor musf generate orr ob1ect language expression
whenever it needs to commuhrccfe to the loader one of
the following:

. A program load origin.‘:

2. A program stasting address," .

3. ‘An’ ex‘fernal defamhon volue.

4. A forward reference value.

5 - A field‘ definition value.

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

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

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

*[f 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 valuve, nghf—lushﬂed in four
bytes.

The offset from the control section base is given as a

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

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

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

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

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

3. An external definition of forwaid reference value is
included in an expression by means of a load item add-
ing or subtracting the appripriate declaration or for-
ward reference value. 'If the value is an address,
the resolution specified, tn the contral byte. is used to
align the value before addmg it fo fhe currenfopdrhol
sum for the expression. If the value is,a cons}dnf no_,
alignment is necessary.

Expressions are not evaluated by the loader until all re- -
quired values are available. In evaluating an expression,
the loader maintains a count of the number of values added
or subtracted at each of the four possible resolutions. A
separate counter is used for each resolution, and each
counter is incremented or decremented by 1 whenever a
value of the corresponding resolution is added to or sub-
tracted from the loader's expression accumulator. The final
accumulated sum is a constant, rather than an address
value, if the final count in all four counters is equal to 0.
If the final count in one (and only one)of the four counters
is equal to +1 or -1, the accumulated sum is a "simple ad-
ress" having the resolution of the nonzero counter. If
more than one of the four counters hava o nonzero final
count, the accumulated sum is termed a "mixed-resolution
expression” and is treated as a constant rather than an
address.

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

- Chaﬁge Expression. Resolution control byte occurs, then

the expression resolution is unaffecied.

" Note that the ‘expression for a program load origin or

starting address must resolve to a simple address, and the
singlé 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 - 1 Address Resolution
00 B Byte
01 " Halfword
16"1 | Word
" M- | Doobleword

. The- 150d 4|temad“scussed in this oppendlx, “Expression

Evoluchoﬂ , may appear only in expressions.

Add Constant

Byte O
Control byte

0 0 0 0 0 0 0 1

2 3 4 5 6 7
Byte 1

First byte of constant

0 7
Byte 2

Second byte of constant
0 7
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‘Byfe 3

 Third byte of constant

Byte 4

Fourth byte of constant

0 ' - 7

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

Add Absolute Section

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

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

Subtract Absélute,Secﬁon

“Byte 2

Byte 0 ' -
' Control byte L
0 1 17- 1 .0 . R R

1 2 3 4 5 6 -7
5. T,
This item identifies the associated value (expression) as a
negative absolute address. The address resolution code,
RR, designates the desired resolution.

Add Value of Declaration

Byte O
Control byte

0 1 0 0 0 R R

1 2 3 4 5 6 7
Byte 1

First byte of name number
0 7
Byte 2
Second byte of name number’

0 7

t
If the module has fewer than 256 previously assigned name
numbers, this byte is absent.
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"This, item causes the value of the specified declaration tobe
odded 'tq the loader's expression accumulator. The address
resolution code, RR, designates the desired resolution, and
the name number refers to a previously declared definition
nonie that is fo be associated wnh the first locohon of the
allocated section,

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

Add Value of Forward Reference

Byte O .
Control byte
0 1 0 0 1 R R
1 2 34 5 6 7
Byte 1 ,
First byte of forward reference number
o B 7

Second byte of forward reference number

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

Subtract Value of Declaration

Byte 0
: Control byte

0 1 0 1 0 R R

1 2 3 4 . 5 6 7
Byte 1

First byte of name number
0 7
Byte 2 :
Second byte of name number!

This item causes the value of the specified declaration to
be subtrocted 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
Control byte ] ]
0 0 1 0 ] 1 R R
0 1 2 3 4 5 6 . 7
Byte 1 -
First byte of forward reference number
0 : y e 7
Byte 2
" Second byte of forward reference number
0 7

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

Change Expression Resolution

Byte O e

Control byte
0 0 - 1 1 0 . 0 R R
0 k2 3 4 5 & 7

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

Expression End

Byte O »
Control byte .
0 o] 0 0 00 =
0 1 2 3 4 5 6 .7

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

FORMATION OF INTERNAL SYMBOL TABLES

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

In the following diagrams of load item formats, Type refers
to the symbol types supplied by the object language and
maintained in the symbol toble. 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 highty likely that the processor knows the type of value
that is in the associated memory location, and the type field
identifies it. The resolution field indicates the resolution
of the location counter at the time the symbol was defined.
The following tables summarize the combinations of value
and meaning.

90 31 13B-1(11/76)

Symbo! Types

Type - Meaning of 5-Bit.Code

00000 Instruction

00001 | Integer

00010 . ‘Short floating-point

00011 | long floating-point - :

00100- . Complex (short floating-point)

00101 . Double complex (long floating-point)

00110 Hexadecimal (and packed decimal)
. 00111 EBCDIC

01000 First instruction in ROM

01001 Integer array

01010 Short floating-point array

01011 Long floating-complex array

01100 Complex array

01101 Double complex array

01110 Hexadecimal array

01111 EBCDIC array

10000 . Undefined symbol

10001 Logical

10010

through } (Currently unused)

11000

11001 Logical array

11010 _

through } {Cuirently unused)

mn |

Internal Resolution

IR Address Resolutioh

000 » Byte .

001 .- . Halfword

010 " Word - i

o1 .. |.. Doubleword .

100 < Constant

Typ;er»l'nformuﬁon for External Symbol

Byte O
‘ Control byte
0 0 1 0 0 0 1
1 2 3 4 5 6 7
Byte 1
Type field | IR field
0 4 5 7
Byte 2
Name number
0 7
Byte 3 (if required)
Name number (continued)
0 7
Appendix F
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This item provides type information for external symbols.
The Type and IR fields are defined above. The name.
“number. field consists of one ar-two bytes. (deoendmg on the
current- declo.ahon count) which specifies the declaration

number of the exfemol defmmon :

Type and EBCDIC for lnfernol Symbol

Byten+ 1, n+ 2

Two bytes of <ymbo! ossocucred forward reference number

0 7
This itemisused to associatea symbol with a forword reference.
The length of name and name in EBCDIC are the same as in the
above item. The last two bytes specify the forward reference

Byte 0 SRS number with which the above symbol is to be associated.
Control byte LOADING
0 0 0 ! 0 0 ] 0 Load Absolute
0 1 2 3 4 5 6
Byte 1 Byte 0 e
Type field [ Rfield ontrol byte
0 1 0 0 N N N N
0 4 5 7 0 1 2 3 4 5 6 7
Byte 2 Byte 1
Length of name (EBCDIC characters) First byte to be loaded
0 7
Byte 3 0 7
First byte of name in EBCDIC. Byte NNNN “
Last byte to be loaded
g . 7 )
yfe n -
- - 0 w . 7
Last byte of name in EBCDIC This item causes the next NNNN bytes to b loaded abso-
- ‘ lutely” (NNNN is expressed in’ adtural binary form, except
0 . ) ' 7 that 0000 is interpreted as 16 rather than 0). ﬁ‘se toad loca-
Byten+1,.. .« ) ’ tion counter is advanced oppropnately
Expression defining value of internal symbol Load Relocatable (Long Form) B
- Byte O
0 " 7 y - ~
f t
This itemsupplies type and EBCDIC for an internal symbol . The 1 0 or]\ = )’é C R R
load items for Type and IRare as above. Length of name speci - x
fies the length of the EBCDIC name in characters. The name, in I 2 3 4 5 6 7
EBCDIC, isspecified in the required number of bytes, followed
by the expression defining the internal symbol. Byte 1
EBCDIC for an Undefined Symbol First byte of name number
Byte O
0 7
Control byte
0 0 0 1 0 0 1 1 Byte 2
0 1 2 3 4 5 6 7 Second byte of name numbert
Byte 1
Length of nome (EBCDIC characters) 0 7
Thisitem causes afour-byte word (immediately following this
0 7 load item) to be loaded, and relocates the address field
Byte 2 according to the address resolution code, RR. Control bit
Y - C designates whether relocation is to be relative to a for-
First byte of name in EBCDIC ward reference (C = 1) or relative to a declaration (C = 0).
Control bit Q designates whether a 1-byte (Q = 1) or @
0 7 2-byte (Q = 0) name number follows the control byte of
Byte n this lcad item, .
Last byte of name in EBCDIC "If the module has fewer than 256 previously assigned name
numbers, this byte is absent,
0 7
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If relocation is to be relative to a forward reference, the

forward reference must not have been defined previously.

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

Load Relocatable (Short Form)

Byte O N

L Control byte

i C D D D D D D
0 1 2 3 4 5 6 7

This item causes a four-byte word (immediately following
this foad 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
~isdhe forward reference number or declaration number by
which relocation is to be accomplished.

Byte T
» - Field location constang, in bits (K) )
o 7
Byte 2 . - , .
Field length, in bits (L)
0 — -

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) ond terminates in bit position T, where:

T = current load bit position ~256 +K,

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

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

7 MISCELLAREOQUS LOAD ITEMS
If relocation is to be relafive to a forward reference, the Paddin
forward reference mus& not, Have been defined previously. acng
- When this lqbd item is: encounfered by the loader, the Ioad Byte O
location counter must be on a word boundary (see “Load Y
Relocatable (Long Form) , above). A Control byte. R
o .0 0 0 o 0
Repeat Load ! 2 3 4 .3 6
Padding bytes are ignored by the loader. The object lan~
Byte 0 i guage allows padding as a convenience for processors.
Control byte =~ - ' Module End
0 0 0 0 1 1 1 1 Byte 0
0 L 2 3 4 3 6 7 Control byte
Byte 1 0 0 0 0 1 1 T 0
First byte of repeat count 0 ' 1 2 3 4 5 6
Byte 1
0 7 4
Byte 2 Severity level
0 0 0 E E E
Second byte of repéat count
3 4 5 6 7
0 7

This item identifies the end of the object module. The

“value EEEE is the error severity level assigned to the

module by the processor.

OBJECT MODULE EXAMPLE

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

v

O oA WN

o 0N O

10

12
13
14
15

. . 16 KX

17 -
18
19
20
21
22

00000
000C8
0o0C8

000C9

000CA

000CB

0ooCC

000CD

000CE
000CF

00000

000C8

22000000 N

32000000 N

50000000 N
69200000 F

20000001 N

680000CA

68000000 X
0001 A
00000003
00000004

-224FFFFF A

ALPHA

AA

KON

CNT
BB

" DEF

REF
CSECT
ORG
LI, CNT

LW, R

AH,R

BCS, 2

Al CNT

DATA, 2

EQU

EQU
LI, CNT

. END

_AA,B3,CC

. RZRIN -

200
0

RZ

KON

BB

RPT
RTN

AA

A

CC IS UNDEFINED BUT CAUSES NC
ERROR

EXTERNAL REFERENCES DECLARED
DEFINE CONTROL SECTION ALPHA
DEFINE ORGIN

DEFINES EXTERNAL AA; CNT IS A
FWD REF

R IS A FORWARD REFERENCE;
RZ IS AN EXTERNAL REFERENCE, AS
| DECLARED IN LINE 2
[ DEFINES RPT; R AND KON ARE
| FORWARD REFERENCES ‘
BB IS AN EXTERNAL DEFINITION, -
[ USED AS A FORWARD REFERENCE ©"
CNT IS A FORWARD REFERENCE
RPT IS A BACKWARD REFERENCE' |
RTN IS AN EXTERNAL REFERENCE
DEFINES KON |
DEFINES R
DEFINES CNT
DEFINES EXTERNAL BB THAT HAS
LALSO BEEN USED AS A FORWARD
REFERENCE
 END°OF PROGRAM

CONTROL BYTES (In Binary)

Begin Record

Record number: 0 ~

00111100
00000000
01100011
01101100

00000011

00000011

00000011

00000101

00000101

208

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

Sequence number 0
Checksum: 99
Record size: 108

0302C1C1 (hexadecimal code comprising the load item)

Declare external definition name (2 bytes) Name: AA

0302C2C2

Declare external definition name (2 bytes) Name: BB

0302C3C3

Declare external definition name (2 bytes) Name: CC

0502D9E9

Declare primary reference name (2 bytes) Name RZ

0503DPE3D5

Declare primary reference name (3 bytes) Name: RTN

Appendix F

Declaration number: 2

Declaration number: 4

Declaration number: 1

Declaration number: 3 J

Declaration number: 5

Record control
information not
part of load item

y Source Line 1

3 Source Line 2




'_Begin Record Record number: 0

00000111+ )

0A010100000320200002

Field lotation constant: 235  bits

Field length: 4 bits

Add the following expression to the above field:

~
00001010 ) Define external definition '

Number 1 | t
00000001 Add constant: 800 X'320° ¢ Source Line 5
00100000 Add value of declaration (byte resolution) '

Number 0
00000010 J  Expression end J

- 040100000320200002 \

00000100 Origin '
00000001 Add constant: 800 X'320'
00100000 Add value of declaration (byte resolution) I Source Line 4

Number 0
00000010 J  Expression end J

4422000000 . )

01000100 Load obsolute the following 4 bytes: X'22000000"

07EB0424000002

Define field

Source Line 5

00100110 | - Add value of forward reference (word resolution)
.. Number 0 '
00000010 J  Expression end” . y
8432000000 ' A
10000100 Ldad relocatable (short form). Relocate address field (word resolution). '
Relative to declaration number 4
The following 4 bytes: X!32000000'
07EB0426000602
00000111 Define field > Source Line 6
Field location constant: 235 - bits.
Field length: 4 bits"
Add the following expression to the above field:
00100110 Add value of forward reference (word resolution)
Number 6
60000010 Expression end J
CC500600000 A
11001100 Load relocatable (short form). Relocate address field (word resolution)
Relative to forward reference number 12
The following 4 bytes: X'50000000'
07EB0426000602
00000111 Define field 3 Source Line 9
Field location constant: 235 bits :
Field length: 4 bits
Add the following expression to the above field:
00100110 Add value of forward reference (word resolution)
Number 6
00000010 Expression end J

"No object code is generated for source lines 3 (define control section) or 4 (define origin) at the time they are encountered.
The control section is declared at the end of the program after Symbol has determined the number of bytes the program requires.
The origin definition is generated prior to the first instruction.
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" Begin Record

Kecord nuimber: 0

11010010

01000100

00000111

00100110
00000010
10000000
10000101

00001000

Begin Record

D269200600 -

Load relocatable (short form). Relocate address field {word resolution)
Relative to forward reference number,18
The following 4 bytes: X'69200000"

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

07EB0426000002

Define field

Field location constant: 235  bits

Field length: 4 bits

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

Expression end

80680000CA

Load relocatable (short form). Relocate oddress field (word resolution) -

Relative to declaration number 0

The following 4 bytes: X'680000CA"

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

The following 4 bytes: X'68000000"

08

'Define forward reference (continued in record 1)

Record number: |

00011100
00000001
11101100
01010001

00000001
00100000

00000010
01000010

00001000
00000001
06000010
00001000

00000001
00000010

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

Record size: 81

000C010000033C200002 (continued from record 0)
Number 12

Add constant: 828 X'33C'

Add value of declaration (byte resolution)
Number 0 .

Expression end

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

0800040 10000000302
Define forward reference
Number 6

Add constant: 3 X'3'
Expression end

0800000 10000000402
Define forward reference
Number 0

Add constant: 4 X'4'
Expression end
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Source Line 11

Source Line 13

~Source Line 14

Source-Line 15

Source Line 16

Record Control
Information

Source Line 16

Source Line 17

Source Line 18



Begin Record Record number: | v

00001111

01000001

D000 1000

00000001
00000010

00001010

00000001

00100000 -

00000010

01000100

00001101
00000001 -

00100000

00000010

00001011

00001110

0F00024100

Repeat load

Repeat count: 2

Load absolute the following 1 bytes: X'00*

0800 120100000340200002
Define forward reference
Number 18 ; :
Add constant: 832  X'340'

Add value of declaration (byte resolution)

Number 0
Expression end

0A020100000340200002

Define external definition

Number 2

Add constant: 832 X'340'

Add value of declaration (byte resolution)
Number 0

Expression end

44224FFFFF

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

0D0100000320200002

Define start .

‘Add constant: 800 X320

Add value of declaration (byte resolution)
Number 0 )

Expression end *

0B000344

Declare stondard contrd! section declaration number: 0 -

Access code: Full atcess.

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

.Size 836 X'344'

A table summarizing control byte codes for object longucgef"]_géd items is given below.

" . "Advance to Word

ﬁodndu‘ry

Source Line 19

Source Line 22

Type of Load Item

O O © © O 0O 0O 0 OO o o

Object Code Control Byte
0 0 0 0 0 O
0 0 0 0 0 1
0o 0 0 0 1 O
0o 0 0 0 1 1
0o 0 0 1 0 O
0 0 0 1 0 1
o 0 0 1t 1 o0
6 0 0 1 1 1
0 0 1 0 0 O
0o 0 1 0o 0 1
0o 0 1 0 1 O

o O O O O O 0O © © O o

Padding

Add constant

Expression end

Declare external definition name
Origin

Declare primary reference name
Declare secondary reference name
Define field

Define forward reference

Declare dummy section

Define external definition
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Object Code Control Byte _ 4 Type of vl.bc#ﬂfhe;n.
0 0 g0 V-0 1 1 ‘Declare sffon;iard;‘c'g‘&\trgl sé«:_fiqn
0 0 0 e 1.1 .0 . 0' . Declare nonsf@géh;d. éqnfrol s;:c%ion
000 0°0 1 1 0.1 - |  Define stait
o0 0 0 1 1 1. 0 Module end
o 0 o o 1 1 1 1 Repeat load
o 0 0 1t 0 0 0.0 Define forward reference and hold
¢ 0 0 1 0 O 0 1 Provide type information for external symbol
0o o 01 0 0 1 0 Provide type and EBCDIC for internal symbol
o 0o 0 1 0 O 1 1 EBCDIC and forward reference number for undefined symbol
¢ 0o 0 1 1 0 o0 1 Declare ROOT dummy section
o 0 0 1 1 1 1 O Declare page boundary control section
0O 0 1 0 0O O R R Add valuve of declaration
o 0 1 0 O 1 R R Add value of forward reference
0 0 1 0 1 0O R R Subtract value of declaration
o 0o 1 o 1 1 R R Subtract value of forward reference
o 0o 1t 1 0 0O R R Change expression resolutién
o o ' 1 0O t R R Add absolute section
o o 1 1 1 0O R R Subtract absolute section
0 10 0 N N N N Load absolute
0 1-001 Q C, R R Load relocatable (long form)
1 ¢ b Db DODD Lood relocatable (short form)
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APPENDIX 6. XEROX STANDARE COMPRESSED LANGUASE

The Xerox standard compressed langucge is used to represent

source EBCDIC information in a highly compressed form,

Meta-Symbol (along with several of the utility programs)
accepts this form as input or output, will accept updates to
the compressed input and will regenerate source when re-
quested. No information is destroyed in the compression or
decompression.

Records may not exceed 108 bytes in length. Compressed

records are punched in the binary mode when represented

on card media. Therefore, on cards, columns 73 through

80 are not used and are available for comment or identifi-
cation information.

The first fourbytes of each record are for checking purposes.
They are as follows: -

Byte 1 Identification (OOLHOOO) L=1 for each record
g except the last record, in which case L=0.

Byte 2 '_Sequence number (O to- 255 and recycles).

Byte 3 Checksum which is the least significont 8 bits
of the sum of ali 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's, do not checksum
the record.

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

The rest of the record cc.ms.ists of a string of é-bit and 8-bit
items. Any partial item at the end of a record is ignored.

The following six-bit items (decimal number asmgned) com-
pruse the string control:

Item Function Item Function
.0 Ignore 32 (o]
- Not currently assigned 33 P
2 End of line 34 Q
3 End of file 35 R
4 Use 8-bit character thof follows' 36 S
5 Use n+1 blanks (next 6-bit item is n) 37 T
6 Use n+ 65 blanks (next 6-bit item is n) 38 u -
7 Blank .39 v
8 0 A0 w
9 1 - 4] X
10 2 42 Y
[} 3 43 z
12 4 44 .
13 5 - 45 <
14 6 46 (
15 7 47 +
16 8 48 |
17 9 49 &
18 A 50 $
19 B 51 *
20 C 52 )
21 D 53 ;
22 E 54 -
23 F- 55 -
24 G 56 /
25 H 57 oy
26 1 58 %
27 J 59 —
28 K 60 >
29 L 61
30 M 62 !
31 N 63 =
tEighi’-bii‘ characters are in uncompressed EBCDIC format (e.g., 1@%9).
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APPENDIX H. XEROX STANDARD SYMEOLS, CODES AND CORRESPONDENCES

XEROX STANDARD SYMBOLS AND CCDES *
The symbols listed here include fwo types: graphic symbols
and control characters. Graphic symbols dre 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 & - / . < > ()Y + VLV $ * ., ,
S »,,@ ' = : .

63—character set: same as abovn plus £ 1 ?
n -
-

- 89-character spt' same as 63-choracfer sef plus lower- :

case letters

214  AppendixH "~

2. ANSCH

64-character set: uppercase letters, numerals, space,
and! " $ % & ' () *+ , - . /\
it =< > 2@ [J~ F| =

95-character set: same as above plus lowercase letters

and | } 1~

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 hHed CP-V
Symbol-Code Correspondences

SPECIAL CODE PROPERTIES

The following two properties of all Xerox standard ésdes
w'ill be retained for future sl‘andcrd céﬂe extensions: ,

AU control codes, and only' the confml codes, have
 their two high-order bits equal to "00%, DEL is not
cons:dgred a control code, ‘

-

~ 2. No tw'olig}ophic EBCDIC codes hav,eﬁ}l1eir seven low-

order bits equal.



Table H-1. CP-V 8-B?t‘(fo‘mpufer Cc;_des»(E‘B_CDIC}V

‘Mo'st Significant Digits
Hexadecimal ol v |2|ala|s|e|l 7|8 9| Aals]|c|D|E]EF
Binary 0000 | 0001 {0010 {0011 0100 {0101 | 0110{0111 | 1006 | 1001 | 1010{ 1011 -1100] 1107 {1110 1111
LF Y i

o | 0000 NUL | DLE | opiy sp -lo

1 ] 0001 " |SOH XON| FS i VN al s 1

2 {0010 sTX [pC2 | GS ks |48 | k|2

3 |oon ETX [XOFF| RS tle el o] ]s

4 10100 EOT [DC4 | US: m ol lom|uls
|5 {oror HT | hy | EM nlv1le | Nn]v]s
= [} -

216 |o110 ACK [ SYN| / o | w Flo|lwle

gl7 o fseL [ET8 p | x

T EOM

.,{':f:,'s 1000 Bs [CAN| = q | v

Blo jwor. NG| Em oﬂ; I

.-J .

1A 1010‘ NAK | SUB | EOT
B 1011 VT { ESC| BS

telme 7 feles|)
T
D j1101. CR| GS | HT
iy | LF
E |V SO| RS fon R | * | i ] >] =
Folmm s fus [suefee | 1= 2] °l
: . e . — - —
A [ 4,1 o 5
Notes:

t  The characters ™ \‘” [] are ANSCII characters that do not appear in ony of the Xerox EBCDIC-bused
character sets, though they are shown in the EBCDIC table. }

2 The characters £ | — appear in the Xerox 63-.and 89-character EBCDIC sets but not in either of the Xerox
ANSCll-based sets. However, Xerox software translates the characters £ | =1 into ANSCII characters as
follows: :

EBCDIC = ANSCII
¢ ' (6-0)
I L 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: LF/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 orﬂy in the Xerox standard 89-character EBCDIC set.

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

1 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 SYN code as the last position of a nontransparent message will 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 line without affecting the carrier position. The EBCDIC SYN code is translated to an
idle (IL) on output to 2741 terminals.
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Notes:

216

ch!e H—2 CP-V 7-Bit Commumcanon Codes (ANSCII)

L : Most Sugmfncanf Digits
Decimal N SRR i ]
(rows) . feol's.)—|" 0 1 2 13- ,4 5 6 7
1 || Binary: [x000 [x001 {x010 |x011 100 [x101 |x110|x111
o] ooco  |nuLlptelse|o @ P || op
H
1| 0001 soH|pcl | t {1 Al Q@] alq
2| oo10 six [pc2{ " {2 | B {R|b |-~
3| o001t ETX [pc3i f [ 3 | Cc s | c |
4| 0100 EOT|DC4| § | 4 { D | T | d |
5] o101 ENQINAK| % | 5 | E [u e | o
fg 6| o110 AcklsyNl & |6 | F v s |v
gl 7{ om BEL [ETB | * 7 16 |Wlg |lw
& 8| 1000 BS |[CAN| ( |8 | H | X |h |x
w
%l 9| 10m HT {EM | ) 9 {1 Y | y
= LF
10| 1010 N (SUB Lt s fatzl e
T3
nmjpwonn o fvr lescl+ | Ik Pl k]
12| 1100 fEofrs |, <l fN]1 |}
' 1.5 7
13| 1101 R |65 |- |=|M ] m|l}
. : 45 « ] 4
14 1m0t .. |sO RS | . | > |N b |~
'y
15 1 st jus |/ | 2]0] -0 JDEL
[N v y.. . _J
2 3

Most significant bit, added for 8-bit format, is either 0 or ah even-parity bit for the remaining 7 bits.
Columns 0-1 are control codes.

Columns 2-5 correspond to the Xerox 64-character ANSCII set.
Columns 2-7 correspond to the Xerox 95~-character ANSCII set.,

On many current teletypes, the symbol

~is 1 (5-14)
— is+—(5-15)
~ is ESC or ALTMODE control (7-14)
} is  ESC 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 ANSCII set.
(The Xerox 7015 Remote Keyboard Printer provides the 64-character ANSC" set also, but prinfs ~asA.
It also interprets the [ ] characters asl — )

On the Xerox 7670 Remote Batch Terminal, the symbol

Pis 1 (2-1) Jis 1 (5-13)
[is £ (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 ANSCII set.
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Table H=3; CP-V'Symbol-Code Corresporidences’:

EBCDIC!

Hex.| Dec. Symbol Card Code ANSCII™ | Meaning “Rewarks -

00 |0 Y NuL 12-0-9-8-1 0-0 T E : 00 through 1F 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 fext = 1  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 herizontal tab 00, 06, 07, 09-0B, and OE-OF

06 é ACK . 12-9-6 0-6 acknowledge (positive) ore 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 Printers Models 7012, 7020, 8091,

-0A {10 NAK 12-9-8-2 1-5 negative acknowledge " and 8092,

o8 |11 VT 12-9-8-3 0-1 vertical tab

oC |12 FF 12-9-8-4 0-12 form feed

0D {13 CR 12-9-8-5 0-13 carriage refurn CR outputs CR and LF,

OE |14 SO 12-9-8-% 0-14 shift out

OF |15 SI 12-9-8-7 0-15 shift in

A0} 16 DLE 12-11-9-8-1 - 1-0 data link escope

n (17 bpC1 11-9-1 1-1 device control 1 On Teletype terminals, DC1 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 2741s 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 1-9-6 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 medium _
1A Jg6 SUB 11-9-8-2 1-10 substitute Replaces characters with parity error,
1B 2’| EsC 11-9-8-3 1-11 escape

1IC 28+ * | FS 11-9-8-4 1-12 file separator :
1D |29 GS 11-9-8-5 1-13 group separator 10, 11, 16, 18, 19, ond 1B-1E are: ~
1E {30, RS 11-9-8-6 1-14 record separator idles for 2741 terminals,” < ¢
1F |31.. us 11-9-8-7 - 1-15 unit separator . e

20 132 ¥: LFonly 11-0-9-8-1 _ - 1-5 line feed only 20 through 2F are used by COC for
21 |33 FS 0-9-1 i 1-12 output only. These godes 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
2 |38 / 0-9-6 2-15 | - special COC functional processing.
27 |39 t 0-9-7 5-14 I

28 |40 = 0-9-8 3-13 .

29 |41 CRonly | 0-9-8-1 0-13 carriage return only -

2A |42 EOT 0-9-8-2 0-4

28 |43 BS 0-9-8-3 0-8

2C {44 ) 0-9-8-4 2-9

2D |45 HT 0-9-8-5 0-9 tab code only

28 |46 LF only 0-9-8-6 1-5 line feed only

2F 147 SuUB 0-9-8-7 1-10

30 |48 ESCF 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 ESCP 9-3 toggle half-duplex paper tape made

34 |52 ESCU 9-4 toggle restrict upper case -

35 |83 ESC ( 9-5 upper case shift

36 (54 ESC) 9-6 lower case shift

37 |55 ESCT 9-7 toggle tab simulation mode

38 |56 ESCS 9-8 toggle space insertion mode

39 (57 ESCE 9-8-1 toggle echo mode

3A |58 ESCC 9-8-2 toggle tab relative mode

3B |59 - ESCLF 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

t . .
Hexodecimal and decimal notation.

tt .
Decimal notation (column-row).
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Table ,Hf-3. - CP-V 'Symbol-Code Correspondences {cont.)

_EBCDICt

Hex. | Dec. Symbol Card Code ANSC!}“ Meaning Remarks

40 | 64 5P ~ blank 20" blank i

41 | 65 - 12-0-9-1 41, 43, 46, and 47 are unassigned.

42 66 1 - 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.

45 70 12-0-9-6 .

47 V4l 12-0-9-7

48 72 A 12-0-9-8 delta

49 73 ¢ 12-8-1 index

4A 74 Lort 12-8-2 6-0 cent or accent grave Accent grave used for left single

4B 75 . 12-8-3 2-14 period quote. On Model 7670, * not

4C 76 < 12-8-4 3-12 less than available, and £ = ANSCII 5-11.

4D 77 ( 12-8-5 2-8 left parenthesis On 2741 APL, £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 ovculcble,
and | = 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 : unassigned,

53 a3 o 12-11-9-3 quad 53, 55, and 56 are APL characters

54 84 12-11-9-4 for 274] APL use only. A

55 85 T 12-11-9-5 encode . e

56 86 o] 12-11-9-6 circular

57 87 12-11-9-7

58 88 12-11-9-8 -

159 | 89 11-8-1 : L, :

5A | 9 H 11-8-2 2-1 | exclamation point On Modél 7670, 1is]. On 2741 °

58 1 $ 11-8-3 2-4 dollars APL, 1is® (degree). On 2741 2

5C 92 * 11-8-4 2-10 - asterisk . APL, $ is U (union). R

5D 93 ) 11-8-5 2-9 right parenthesis v

5E o4 ; 11-8-8 3-11 semicolon . LT

5F 95 ~or—y 11-8-7 7-14 tilde or logical not On Model 7670, ~ is not avcilable,

' . and —= ANSCII 5-14,

60 96 - n - 2-13 minus, dash, hyphen l;!:

61 |97 / 0-1 2-15 slash -

62 98 r 11-0~9-2 maximum 62, 64, 85, and 67 are APL characters

63 99 11-0-9-3 - for 274], APL use only.

64 100 i 11-0-9-4 _down arrow N

65 1101 11-0-9-5 i

66 102 w 11-0-9-6 omega 63,.65, 68, and 69 are unassigned, -

67 {103 > Nn-0-9-7 . | superset ‘ )

68 [104 H-O-?-B ¥ .

69 |105 0-8-1 3 P R

6A 1106 ~ 12-1 "l 5-14 . .circumflex On Model 7670 ™ is—. On Mode!

68 |107 . 0-8-3 2-12 comma 7015 ™ is A (caret). On 2741 APL,

6C 108 % 0-8-4 2-5 percent ~ist. On 2741 APL, % is P,

6D 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 A 12-11-0 APL 70-72, 74, 76, and 79 are APL

71 |13 . 12-11-0-9-1 APL quote mark characters for 2741 APL use only.

72 114 - 12-11-0-9-2 overscore

73 s 12-11-0-9-3 .

74 116 < 12-11-0-9-4 less than or equal 73, 75, 77, and 78 are unassigned.

75 nz 12-11-0-9-5

76 (118 2 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 1122 s 8-2 3-10 colon

78 [123 f 8-3 2-3 number

7C |124 @ 8-4 4-0 at

7D 1125 ' 8-5 2-7 apostrophe (nght single quote)

78 |126 = 8-6 3-13 equals

7F (127 " 8-7 2-2 quotation mark

t . .
Hexadecimal and decimal notation.

tt
Decimal notation (column-row).
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Table H-3. CP-V Symbo!-Code Correspondences {corit.)

»

EgcoIct o ‘ ’
Hex.| Dec. Symbol | Cord Code ANSCHITt | Meoning Remarks
80 | 128 12-0~8-1 801 unassigned, N
81 {129 a 12-0-1 6-1 81-89,91-99, A2-A? comprise the
82 | 130 b 12-0-2 6-2 - -lowercose alphobet. 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 sefs,
85 1133 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.
88 | 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
N 145 i 12-11-1 6-10
792 146 3 12-11-2 6-11
93 | 147 | 12-11-3 6-12
94 | 148 m 12-11-4 6-13
95 149 n 12-11-5 6-14
96 "1-150 ° 12-11-6 6-15
97 | 151 [ 12-11-7 7-0
98 152 q 12-11-8 7-1
L. 99 | 153 R 12-11-9 7-2
i‘?A | 1s4 : 12-11-8-2 9A through Al are unassigned. -
198|155 12-11-8-3 ‘
-9€ | 156 " 12-11-8-4
901 157 ‘\ 12-11-8-5
9E 1158 ! 4 12-11-8-6
9F 159 || 1 12-11-8-7
A0 | 160 11-0-8-1
Al 161 11-041
A2 |162 s 102 7-3
A3 | 163 t - 11-0-3 7-4
A4 | 164 u 11-0-4 7-5
A5 | 165 v o [1-o-5- 7-6
A6 1166 w o A6 7-7
A7 |167 x 11-0-7 7-8
A8 | 168 y 1}-0-8 ) 7-9
A9 | 169 z 11-0-9° ;| 710 .
AA | 170 11-0-8-2 - o . AA through AE are unassigned.
AB [ I 11-0-8-3 ST U
AC 1172 11-0-8-4 . ’
AD | 173 11-0-8-5
AE | 174 11-0-8-6 .
AF 1175 1 11-0-8-7 logicel 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 backslash
B2 }178 1 12-11-0-2 7-1 feft brace On 2741 terminals, { is output as (.
B3 | 179 12-11-0-3 7-13 right brace On 2741 terminals, }is output as ).
B4 |180 { 12-11-0-4 5-11 left bracket On Model 7670, [is £. On Model
B5 {181 ] 12-11-0-5 5-13 right bracket 7015, [is L.
B6 | 182 12-11-0-6 On Model 7670, Jis 1. On Model
87 |183 12-11-0-7 7015, }is—. -
B8 | 184 12-11-0-8 BO and 86 through BB are unassigned.
B? | 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 ANSCH 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 ond EBCD Standard
Keyboards, | is output as (and
is output as ).

'Hexodecimal and decimal notation,

Ho . .
Decimal notation (column-row).
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Uy ook

: _ chxb}é H—S'v :_’CPf\fSJymbi){-;Code Conéébondéng:es (cont.)

g |

| __EBCOIC! S, SN R
Hex, | Dsc, “Card Code ANSCH! | Meaning Remarks
co |92 sp 12-0 2-0 " - ' |-blank " Output only.
C1 193 A 12-1 41 T C1-C9, D1-D9, E2-E9 comprise the
C2 | 194 B 12-2 4-2 uppsrcase alphabet,
C3 {195 C 12-3 - 4-3
C4 |19 D 12-4 4-4
C5 1197 £ i2-5 4-5
Co6 198 F 12-6 46
C7 199 G 12-7 4-7
cs 1200 H 12-8 4-8
C9 {201 1 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. 4
D1 | 209 J -1 4-10 ’ :
b2z {210 K 11-2 4-11
D3 |21 L 1-3 4-12
D4 (212 M 11-4 4-13 -
D5 213 N 11-5 4-14
D6 {214 O 11-6 4-15 ‘A w
D7 |215 P 1-7 5-0
D8 |216 Q 11-8 5-1 L
Dy 217 R 1n-9 5-2 ot
DA 218 12-11-9-8-2 DA through DF are unass
D8 |219 12-11-9-8-3 e
DC (220 | 12-11-9-8-4
DD |221 : 12-11-9-8-5
DE |222 N 1] 12-11-9-8-6
DF 223 % 12-11-9-8-7
B0 |224 - 0-8-2 2-13 minus Otput enlyg; E1 is unassigned.
EV {225 . 11-0-9-1 : i
E2 {226 S 0-2 5-3
E3 |227 T 0-3 5-4
E4 228 V] 0-4 | 5-5
E5 |229 v:© 0-5 5-6
E6 |230 w 0-% 5-7
E7 (231 X 0-7 - 5-8
E8 |232 Y 0-8 - Y 5-9
E9 |233 z 0-9 . 1 3-10 o
EA 1234 11-0-9-8-2 . EA through EF are unossigned.
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 ] 3-0
F1 |24 1 1 3-1
F2 {242 2 2 3-2
F3 243 3 3 3-3
F4 1244 4 4 34
F5 |245 5 5 3-5
F6 | 246 6 6 3-6
F7 | 247 7 7 3-7
F8 |248 8 8 3-8
F? 1249 9 9 3-9 i
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
FD [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 grophic nor
control symbol.

t . . .
Hexadecimal and decimal notation.

1t . .
Decimal! notation (column-row).
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Table H-4. ANSCII Control-Character Translation Table

Input - +Output
Y | Prog. Receives ( . o  _ ‘Traﬁsﬁitfad
ANSCII Key | Echoed (EBCDIC) | Process EBCDIC (ANSCIT)
NUL (00) pes None None None NUL (00) " Nothing (end of
output message)
soH (o1)! AC SOH SOH None SOH (01) SOH
sTX (02)! B® STX S STX None . STX (02) STX
ETX (03)! c* ETX ETX None ETX (03) ETX
eor 04 | o° EOT EOT Input Complete. | EOT (04) EOT
ENG (05) | €€ ENQ ENQ (09) None HT (05) Space(s) if tab
o . simulation on, or
IS HT (09) if not.
ACK-(08) | F° ACK ACK None ACK (06) ACK
BEL07) -+ | G° | BEL BEL None BEL (07) BEL
. . «ﬁ:ﬁ,“ ’z,

BS (08) - ﬁ;H&I BS ° BS None | 8s (08) BS
HT (09) I~ | Space to fab stop | Spacestotabstop, |None ENQ (09) ENQ (05)

if tabsimulation | oronespace, ortab : L

on.or Ispace if | (05)dependingon’

- e, space insertion mode. | ‘
LF/NL (0A) | NL  'iCRand LF BET (15)- Tnput Complete. | NAK (0A) * NAK (15)
VT (0B) K® VT VT INone VT (0B) VT
FF (0C) L None "+ - FF Page Headerand } FF (0C) Page Header
Input Complete. | ~

CR (0D) CR CR and LF CR (OD) lnéut Complete. | CR (0D) CR and LF (0A)
SO (OE) N° SO SO None SO (0F) SO
SI (OF) o si s1 None SI (OF) St
DLE (10)' §° DLE - DLE None DLE (10) DLE
DC1 (11) Q° DC1 None Paper Tape On. | DC1 (11) DC1
DC2 (12) R® DC2 DC2 None DC2 (12) DC2
DC3 (13) s¢ DC3 None Paper Tape Off. | DC3 (13) DC3
pc4 (14) 1° DC4 DC4 None DC4 (14) DC4
NAK (15)f us NAK NAK (0A) None LF/NL (15) CR and LF (0A)

t . e -
These 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 _Con‘trol—'Chamc/_ter_ T‘run‘s;laﬁon Table {cont.)

e ) 'Iné'.jf 2 " S e o h : Qutput
s TTY ik - 1 Prog. Rgcéi\-/es -> - ~ Transmitted
ANSCH . Key. Echoed | (eBCDIC) Process EBCDIC (ANSCID)
syN@e) | ve o fsyn ) syN | None syN' (16) SYN (not rans-
e mitted for last
characterin
user's buffer),
£T (17) we ETB ETB None  lete 17) ETB
CAN (18) x° Back~arrow None Cancel input | CAN (18) CAN
and CR/LF or output
message.
EM (19) v© Back-arrow None Monitor Escape/ | EM (19) ‘ EM
and CR/LF Control to TEL
SUB (1A) z° SuB SUB Input Complete | SUB (1A) # (A3)
ESC (1B) | K None None ~ Initiate escape | ESC (1B) u ESC
e =) ESC : " sequence mode, S .
PREFIX
Fs (IC) L® B FS o Input Complete | FS (1C)
GS (ID) M les : GS | Input Complete | GS (1D) GS
RS (1E) CN® RS ' RS | Input Complete |RS (1E) F ®s
us (1F) o® |us +ous | Input Complete | US (IF) us
} 7D) ALT- | borNone | JorNone - | }if model 37;as | }(83) }7D)
MODE ‘ : "ESC if model 33,
35, or 7015,
~(7E) ESC ~or None ~or None ~if model 37;as | —1(5F) ~(7E)
(7015) ESC if model 33,
35, or 7015
DEL (7F) Rubout | \ None Rubout last DEL (FF) None
character,
All ANSCIH upper and lower case alphabetics are translated on input into the Alphabetic and symbol output trans-
corresponding EBCDIC graphics as shown in Tables C-1and C-2. All special lation is also as shown in Tables C-1
graphics map as shown, allowing for Table C-1, Note 2, and the exceptions and C-2; for Models 33 and 35, and
above for model 33 and 35, Lower case alphabetics map into corresponding 7015 terminals, however, lowercase
EBCDIC upper case if the ESC U mode is set, Upper case alphabetics map alphabetics are automatically trans-
into corresponding EBCDIC lower case if ESC) is set. lated to upper case.
Mhese 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. ,Subsﬁtutions for Nonexistent Choracters on 2741 Keyboards .

EBCDIC AR Selectric ko
Character Keyboord . K eyboard .'l.(.cyboci_fd
8 > T S
< < ; ,vk {upper case) . <
~ ! ¢ ¢
| | °(<{egree)‘ , |
- . £ -
' 4 ’ ’
%’ ‘ ‘P % ) %
¢ < 4 4

@ a

E .- .
1 ° ! !
& n & C &

App;ndix H
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The SPILL-FILL feoture oliows saving of symbiont files,
For proper control, the programs written to use this feofure
must follow these rules:

o) FPT's must be used for CALL,8 éxcctly as shown on 'he;
following pages.

b) The user's SR at the time of CAL must contain the
code thot agrees with the desired function and FPT,

c) AOQ privilege is required for SPiLLing ond Fliling of
output files in save mode.

d} BO privilege is required for SPiLLing JCL files in
save mode,

e) CO prmiege is required for FlLLing JCL files end for
deleting files.

f)  No concurrent output files ore eligible for SPILLing or
FlLLing.

g) .. No running JOBS can be SPILLed/FiLLed.

At this time, no log of SPILLed files is mom?umod by the
system. [f, ofter SPILLing o JCL file, the.closs operation
specifies SAVE rather-than DELETE, an entry is mode on-
the operator's console that shows the job ID as resubmitted .-

If FilLling o JCL file ot another |ob step, o new SYSID is . - -
This preserves tbg &

assigned and returned in the user's. SR1,
uniqueness of BATCH IDs. It is the SPILL/FILL yser's
responsibility to keep ofher users mformed any such
changes. -y IR PL

If SPiLLing in the SAVE mode and the number of INFILE/ C
OUTFILE slots drops too low, the user is queued fof RBBAY )
to mcke more slots available, The user thould be aware of -
the number of file slots available before starting. Monitor
cell BL:IFS contoins the number of availeble INFILE slots
ond BL:OFS contains the number of ovailable OUTFILE
slots, ;

When Flilling o JCL file and a slot is taken, the user's SR1
is updated with the value of BL:IFS, When FllLLing an out-
put file ond o slot is taken, the user's SR1 is updoted with
BL:OFS. These values are not converted to EBCDIC. If
insufficient slots exist, the user's SR1 is set to -1, and the
requested FILL is denied,

On return, the user's SR1 contains the following:

SR1
F F i F|F F|F F
BL:IFS/BL:OFS NEW SYSID
0 16 31
224

%PPENBEX S?!LL F"-’QLL FEA?BRE

Exomple of how to SPILL:
REF M:XX,M:ZZ
START EQU $
* User Initialization Code
SPILLY M:OPEN M:YY,(....
SPiLL2 EQu $
Li,SR1 c'sp!
SPILL3 EQU $
CAL1,8 SPILLFPT
8CS,8 BAD
SPILL4 M:OPEN M:XX, (DEVICE,'C2"),
(FPARAM FPT2),;
(ABN,NOFILE),(:....
SPILLS M:WRITE M:YY, (BUF,FPT2),
. (SIZE 56),(..... A
SPILLS M:READ M:XX, (BUF,BUF2), -
‘ (SIZE,512), (ABN EOF),
WA MXXe4 o
sLs,Rt - 17
SPILL7 M:WRITE M:YY, (BUF,BUF2),
R (SIZE, 'l) CPPPPY
B .. SPILLe
l. 8 R .
EOF by ttGSE CMeXX, (.
- ERSRY £ . C'SP' DELETE :
e eV 'C2', ASAVE I
Y. User Torm:nahon Code
*.© _  Checking SR1.
v ond Logging Whats
> Been Done
NOFILE
* User Code to Handle that Function
BAD
* User Code to Hondle Bed FPT, Insufficlent
* symbiont spsce.
' Also if Privilege Wrong for Raquested Faatuse
SPILLFPT DATA X' 1A000300"
OPTCON DATA X'F01808mO°
REQP1 DATA c'ce
orPTP2 DATA Clagq
OPTP3 DATA X'a'
REQP4 DATA x'2
. OPTPI2Z  DATA C'form’
REQPI3  GEN,16,8,8 X', X'{p* x'hp'
oPTP21 DATA X'id*

CERRTT SRE
RS EaH
I 1F omME IS

90 31 138-2(5/78)



FPT2
BUF2

. n o "
:w*:t»t*;n»t#»twttw_,f#p-a-ttﬁ_sﬁt»t*tf‘"\ﬂ"'v-"t

BOUND 8

RES 14 : IR

RES 512

OPTCON needs to be adjusted for proper
presence bits

REQP1,REQP4,REQPI3 must be there or
CAL1,8 will be errored.

REQP1, OPTP2,OPTP3, REQP1I3, OPTP21 can

be indirect.

Any other parometer presence bits will rasult
in on error return from the CAL1,8.

qq can be used to selectively SPILL files
-~ for specific devices.

n is the origin of the file being
SPILLed; O indicates o local file, any
other number indicates a remote file

; and n is the work station number.

Ip is the low priority range 00-22

hp is the high priority range 00-22

00-0F are input JCL files waiting in

»  batch queue to run priority 0-F.

11-20 outpht files priority 0-F
21 message files

22 NCTL control files,
id is the SYSID of the Yile. -,

T m 4 means remove file: f}osﬁ RBBAT!

. means tempo:*a femove file
~ from RBBATS b%go while
making copy of n(Sﬁ“é)

form If form name needs to be specnflod.

Example of how to FILL; that is, refurn what was SPiLLed:

START

FILL1
FiLL2

FILL3

FILL4
FILLS

REF M:XX,M:YY .

EQU $

User Initiolization Code for Record Keeping

L User Code to Check for Multiple File
FILLS © - M:WRITE. M:’XX,(BUF‘,‘I.NBUF),
S ST (SIZEA Y

‘ 8. R
EOF M:CLOSE . - M:YY,{..
ti,SR1 . C'R
M:LDEV . 'C2',ASAVE

user code to check SR1
and perform required functions
based on its contents; i.e., new SYSID',

FPT3 . RES _ 14
* . FPT not optional, all porameters must remain
¥ as they were from SPILL operations.
INBUF RES 512
BAD EQu $
user code

M:LDEV (SPILL) FPT Options

Word 0

0 7.8 15 16 3!
XA : L e

LR AR AL :0 ) T 1Y Ta 35718 1778 19120 21 22 23124728 20 zn.za b ]

Word 1

1 2{34 4 .
LR AL A LI 10 ViT12 13 14 1519617 18 19120 23 22 23124 25 26 27128°29 30 31

[PPPP R a

" treom-id (m
" . . v H
' .* i a L

Strocm-ld

i H .
KL AR 7'13 5710 lllu 13 14 15T 17 e miﬁzv 22 2312¢ 25 26 0128 26 30 0
- .

ophon DEV (PQ)

. . 1 : Device type mnemonic
; : Ly * .11 orRBID Device Code
T

j—ﬁ 1 3'3‘4 5 & .778 9 30 0732 13 ba 15716 17 18 19120 21 27 23124 25 26 27128 29 » 31

option WSN (P3)

IRBID of WSN

J
0 1 2 374§ & 7UW 9 10 11112 1 1a 15718 17 1§ 19120 21 22 23124 25 26 27128 25 3 31

option SPILL (P4)

M:OPEN MXX, (veenns -
M:READ M:XX, (BUF,FPT3), 12
- ' (SIZE,“),(.. . GV 7 314 5 ¢ FIT § 0 T2 13 14 15718 37 18 W% 31 27 33124 75 26 D13 29.30 3
LI, SRl C'FI'
CALL S8 FPT3 option FORM (P12)
BCS,8 BAD
M:OPEN M:YY, (DEVICE,'C2") Form Name
M:READ M:XX, (BUF,INBUF), LB LIS BUNEAL ML IR AR I H TR IE R D
(S1ZE,512), (ABN ,EOF), ’
{... option PRIO (P13)
LW, 1 M:XX + 4 | )
SLS, 1 -7 i low priority htgh priority
9 1 7 3Ve 3 s Hc 9 00 11312 13 44 m:o 17 1 wim2 22 len EREAEUEIEED
LETT o f <. -
E ORSME LT E.r LM b R, rE DEVICES DN
JFE THE RUMERIT DEVTTE RUDMEBEER
P w7317, I OGFTFZ=le TREs M DECICE SELECTION 224.1°  Appendix |
TRl CSWwHRBICONT FILES FOR S TEVITICOES ARE TiMeED




el

ot s e <8

option SYSID (P21).

: ~ Sysid.

e v 2 Y e s FTE e o iy e 1sie 17 V8 W10 2V 17 23134 25 6 2138 ¥ X

M:LDEV (FILL) FPT — As FPARAMs

word 0

X'1A! 0

0

O v 2 3Ta s & 7

word 1

U T ITI 6 S T

LR R IF 20 IO I S S T T S L 13 O] 5J

1] 1{11110{0|0[1 {10]|T{1{1]1}{1]|0|0]0}0]0}}

00000000000

o3 [FRE)

word 2 (P1)_

13

117 18 19120 20 22 23124 25 26 27128 29 X 31

Stream Name

Q ' 2 314 5 & 716 % 1011112 13 14 15

word 3 (P2)

1517 18 19120 21 22 23124 25 26 27438 29 X0 1t

Device type mnemonic
or RBID Device Code

61 Y 2 314 5 & 716 9 10 11112 13 e 15

word 4 (P3) |

16 17 18 1120 21-22 23124 25 26 17128 29 30 )

|

T T IS e I T Rt B W R

word 5 (P4)

. ; RBID
: or O
T 17 18 19120 21 3124

0 1 2 314 8 &

. o

224.2  Appendix |

7]5 v la_J”u 13 16 15016 12 18 19120 21 22 23124 25 26 27128 2% X0 3!

v‘»‘

K

word 6 (P8) - _
- r -
JDEor G
AL [ Tl e w0 wliz 130 IsHe 18 WD 02 DI B VI RN
word 7 (P9) R
. . Copies ‘
R e B N ¢ S R B € R R R E R TR TR AT 6 R PO L 1R R TR P P
word 8 (P11)
RBBAT Device
Flag Reserved Code
] T 4 6\ 21 3724 6 27128 % 0
word 9 (P12)

Form name or 0

0 1 2 dTa s & 778 ¢ 1011712 1334 1518 17 18 19720 21 22 23724 25 26 27128 29 3¢ )t

word 10 (P13) o oy T

1 -Priority

*

" ) N S
T 7 3t S e Tt o iz T Ve 1sTis w7 18 Wi 31 97 3174 35 2 A TR

word 11 (P14)

Resérved

O 1 2 314 5 & 718 9 10 14812 13 14 15he 17 !l' IN_E' o n 231734 5 25 77'2.2‘ x

word 12 (P15)

Cword 13 (P21). . %

I B ) B S A RN P T

[ RALL " 16t i 1 4 25 26 27128 29

o thqul\e. Count Sysid

16 17 18 19120 21 22 23134 25 26 27128 7‘
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Note: For each entry in thu index, the number of the most Slgmfaconf page is hsfed first,

numerical sequence.

* command, ANLZ, 46

? command, DRSP, 110

| 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 commond, ANLZ, 43
~‘Ano|yze (see ANLZ)
'ANLZ, 42,10,23

'boic"n mode, 42

commond summary, 59,58
ANLZ,” commcnds, 42

*, 46

I &%

ALL, 43

BF, 47

CLOSE, 48

COMPARE, 46

DELTA, 47

DISPLAY, 43 .

DUMP, 48

END, 49

HELP, 48

INPUT, 43

15, 48

LINE FEED, 46

loc, 43

loc =value, 46

locl, 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

ucC, 47

UNMAP, 456
ANLZ, ghost mode, 42
ANLZ, messages, 58
ANLZ, on-line mode, 42
ANLZ, output, 49
ANS COBOL (see COBOL)
ANS labeled tope, xi

ANSCI, 216,214,221
AP, 6

APL, 8

application processors, 11
armed interrupt, 126
Assembly Program (see AP)
automatic recovery, 23

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 1/O error recovery, 40
bootstrap operations (see booting)

C
cCl, 99,4

character sets, 214

CIRC, 12 ‘

cleared tntermpf, 126

CLIS command, ELLA, 48 -
CLOSE command, ANLZ, 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, 91,90
reconfiguration and partitioning, 29,24
command syntax notation, x
commands, control, x
COMPARE command, ANLZ, 456
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

Index

Any pages. thereofter are listed in
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Notd: For each entry “in this mdex, fhe namber pf the mo«‘ significant pagn is listed first. An‘, pages thereafter are hsted in

, numerital sequence.

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

D

Data Control Block, 96, xi
DCB, 96, xi
diagnostic, 122,115,120
DDCB, 122,115,120.1
DEFCOM, 10
DELETE command, DRSP, 109
GENMD, 34
Delta, 9
DELTA commond, 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
diognostic DCB, 122,115

diagnostics (see on~line peripheral diagnostic facilities)

“disobled interrupt, 126
" disarmed mterrupr, 126
DISP command, ELLA, 81
DISPL command, ELLA, 87
DISPLAY command,

ANLZ, ;43

PPS, 145~
DRSP, 106, 1L .
DRSP, commcnd summory, 113, HO
DRSP commcnds,;

, 110 '

DELETE, 109

END, 110

ENTER, 106

LIST, 109

LISTALL, 109

REPLACE, 109
DRSP, error messages, 111,110
DRSP, limitations and restrictions, 110
DUMP command, ANLZ, 48
Dynamic Replacement of Shared Processors (see DRSP)
DYMNRESDF 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,
CLIS, 68
DEV, 84

226 Index

Disp, 81
DsPL, 87
END, 82
MOD, 84
RSET, 82
SET, 65
SLIS, 77
SUM, 81
TIME, 83
TYPE, 84
ELLA,
error log entry heodmgs, 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 (boof-hme), 29
ENTER command, DR§P}:TM
ERR:FIL, 65,22 :
ERRFILE file, 178,65
ERRFH.E file formats, 178
bad granule release, .88
confi iguration record, 187
device error, “184 -
duplicate entries, 187
enqueve table averflow, 196
errlog record length error, 182
file inconsistency error, 186
-hardware errors, 192
1/O activity count, 192
illegal entry type, 183
incorrect time, 183
instruction exception, 194
lost entry indicator, 187
memory fault interrupt, 183 -
memory patity secondary record, 195 .
MFI1 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
SI1O failure, 183
software-detected symbiont inconsistencies, 186
system identification, 187
system startup, 185
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Note: For ecch entry in this index, the number of ths most srg’uﬁcc'ﬂ vage is listed first. Any pages r‘fserecrr»: are listsd 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 file, 63
error detection and recovery, 22,23
error log file (see ERRFILE)
Error Log Listing program (see ELLA)
error log,

reading, 92

writing, 92

error message file, 63
" error messages (see messages)
error record terminology, 178
execution control processors, 9
‘Extended Data Management System, 11
Extended FORTRAN 1V, 5

external reference, xi

F

FDP, 9

file maintenance processqis,” 23

files, .
extension, 101,xi '
identification, 98
shared, 101 0

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
:GENDCB 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 ¢ompmard, PPS, §45
ghost job, xi

ghost job, init mnng, 9’2
global symbol, xi

:GO command (boot-time), 27

V 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

1/0 scheduling, 18

ICB, 126

initialization and start-up routines, 24
INPUT command, ANLZ, 43

mferrupt connection and control serwces, recnl-hme, 126

interrupt. control block, 126
interrupt label, 126 . 'V
IOP designation codes, 156
IS command, ANLZ, 48

J.
JIT, 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

- Index
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Note: For each entry.. in this index, : the number of the mos# sugmf;ccnt poge is disted first, Any pages thereafter are listed in
numemcol‘sequence

library load' module, xi - M:STARTIO, 134
LINE FEED command, ANLZ, 46 ° M:STOPIO, 132
Link (processor), 9- C Manage, 12
linking loader, xi - MAP command, ANLZ, 46
LIST cemmand, master system tape, 24,25
DRSP, 109 memory control, 96
GENMD, 34 memory layout, 20
list formats (tronsaction proces:mg), 152 memory management, 14
LISTALL command, DRSP, 109 : messages,
Load (processor), 9 ANLZ, 58
load map, xi DRSP, 111,110
load module, xi ELLA, 90
loc command, ANLZ, 43 GENMD, 34,35
loc = value command, ANLZ, 46 on-line peripheral dmgnoshcs, 114
locl, loc2 command, ANLZ, 46 : PASSO, 41
log-on connection, 94 reconfiguration and partitioning, 32,31
logical device, xi ; Meta=Symbol, 6
logical device stream, xi ’ MOD command, ELLA, 84
LOGON/LOGOFF, 3 . monitor, 13, xii
LP command, ANLZ, 47 ) MONITOR command, ANLZ, 46
LYNX (processor), 9 monitor DEFs (for real-time), 147

monitor dump analysis program (see ANLZ)¢ .
MOS command, ELLA, 88 -

M
“MIBLIST, 117 ‘N

M:CHKINT, 139 .o :

M:CLOCK, 132 - - ‘MOBELTA command, ANLZ,-47
M:COC, 143

M:CONNECT; 127
M:DCLOSE, 117

LD

M:DDC8, H5 - 0}

M:DISCONNELT, ‘ A

M:DMODF, 120 object language; 195, xii

M:DMODX, 120 ' object module, xii

M:DOPEN, 116 an-line job, xii :
M:EXCP, 140 ‘ on-lire periphéral diagnostic facilities, 114,22
M:EXU, 136 A " abnomal codes and messages, 121,120
M:FpPP, 137 DDCB, 122,115,120

M:GDG, 138 M:BLIST, 117

M:GETID, 149 M:DCLOSE, 117

M:GJOB, 137 o M:DDCB, 115

M:GJOBCON, 127 : M:DMOD#, 120

M:GPP, 137 M:DOPEN, 116

M:HOLD, 131 M:LOCK, 119

M:INHIBIT, 129 M:MAP, 120, 137

M:INTCON, 129 M:S10, 119

M:INTRTN, 130 PSECT directive, 114

M:AINTSTAT, 131 , restrictions, 114

M:IOEX, 134 operational label, 155, xii

M:LOCK, 119 output (see messages)

M:MAP, 120, 137 overlay loader, xii

M:MASTER, 136 . overlay program, xii

M:NEWQ, 140 : overlay restrictions, shared processors, 96
M:QFI, 130 : :

M:QUE, 142 -

M:QUEUE, 149 | P

M:RDG, 138 ‘

M:RUE, 138 ' . page allocation for real-time, 143

M:SIO, 119 :PART command, boot-time, 29
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partitioning, 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 creotion, 37
patches, Delta format, 24
patching operations, 24
PCL, 10
Peripheral Conversion Langucge, 10
peripheral device (see device)
penphercl diagnostic facilities (see on-line peripheral
"diagnostic facilities)
- physical device, xii : :
. physical page allocation for real-time, 143
Physical Page Stecler (see PPS)
PPS, 144
PPS; commands,
DISPLAY, 145
DYNRESDF, )46
END, 147 . -
FREE, 145
GET, 145
RESDF, 146 )
préventive maintenark
PRINT command, ANLZ, 47
procedures,
M:BLIST, 117
M:CHKINT, 139
M:CLOCK, 132
M:COC, 143
M:CONNECT, 127
M:DCLOSE, 1i7
M:DDCB, 115
M:DISCONNECT, 128
M:DMODY, 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:QFl, 130
M:QUE, 142

M:QUEUE; 149

M:RDG, 138

M:RUE, 138

M:SIO, 119

M:SLAVE, 136

M:STARTIO, 134

M:STOPIO, 132

real-time, 126
processor management, 19
processot privileges, 93
processors,

application, 11

command, 3

execution control, 9

longuoge, 5, xi

service, 10

shared processor facilities, 106

system manogement, 4

user, 13
program product, xii
prompt character, xii
protective mode, xii
PSECT directive, 114,137
public library, 104, xii
public programs, 93

"

RATES, 4 .
RE:FLAG, 189
read error log, 92
real-time facilities, 126,2
clock servnce, 132
device preemption services, 132
‘direct 1/O services, 134
‘ dynamxc physical page allocation, 143
interrupt connection and control services, 126
fock in core service, 131
miscellaneous services, 137
real~time libraries, 106, 104
reconfiguration and partitioning commands, 27
:END, 29
GO, 27
:PARY, 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 symbolic name, xiii

RESDF ci)mmond,. PPS, 146 SYMBOLS command, ANLZ, 48
RESDF memory CAL, 147 . SYMBOL/command; ANLZ, 48
resident program, xii ' - symbols, graphic, 214

response time, xii SYMCON, 10

ROM, xii SYSCON, 5

ROWS command, ANLZ, 47 SYSGEN, 10, xiii

RPG, 8 SYSTEM DIAG, 115

RSET command, ELLA, 82 system error log file (see ERRFILE)
RUN command, ANLZ, 43 system generation, 10,xiii

system integrity, 20
system library, xiii

S system loading, 24

system mcnagement processors, 4
:SAVE command (boot-time), 28 system programming facilities, 2
scheduler, xii System Queue Monoger, 148
scheduler inputs, 15 system register, xiii
scheduler operation, 16 SYSTEM RTPROCS, 126
scheduler output, 16 SYSTEM SIG7, 115
scheduler status queves, 17 SYSTEM SIG9, 115 :
scheduling, 14 system start~up and initialization, K2

_screech codes (see software check codes) system tape format, 24,25

SEARCH command, ANLZ, 47
_sg€ondory storage, xii
;, semi-protective mode, xii
service processors, 10
SET command, ELLA, 65
shared file use, 101

shared processor, xii- - »
shared processor facilities, 93 T
shared processor maintenance, 106 tape, master system, 24,25
shared procéssor programming, 94 task confrol block (TC&), xiii
shared programs, 93 . , TEL, 4
Show processor, 1 TEL scan, 98
2'{"‘;'"“"" Language, B * Terminal Executive Lcngucge, 4

- terminal 1/0, 99
SLIS command, ELLA, 77 " TIME command, ELLA, 83"
SMASK command, ANLZ, 47 time=sharing, |
soffv/lore chec‘k] codes, 157 " transaction processing, 2
Sort/Merge, . " transaction processing facilities, 148
source language, xii list formats, 152
special shared processor, xii M:GETID, ']49
specific allocation, xii M:QUEUE EPTs, 150
SPILL~F|LL,n32‘;N 4 M:QUEUE procedure format, 149
SPY commana, Lz, 48 M:QUEUE procedure output, 153
standard object language, 197 System Queue Manager, 148
s;oif-vpf 24 T~ TYPE command, ELLA, 84
static core module, xiti ‘ :TYPE nd ~time),
STATS. TYPE command (boot-time), 28

status queves, 17
stream-id, xiii
SUM command, ELLA, 81}

Summary {processor), 5

Super (processor), 4 U

swop hardware organization, 18

swap-in, swap-out queues, 18 - UC command, ANLZ, 47
symbiont, xiii UNMAP command, ANLZ, 46
Symbol Control Processor, 10 unsatisfied reference, xiii
symbol-code correspondences, 214 user processors, 13

symbolic input, xiii . user status queves, 17
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v X

virtual memory, special processors, 44 -

VOLINIT, § Xerox 560 cluster/unit matrix, 156
Xerox 560 Remote Assist Station, 175,23
w Xerox standard compressed language, 213
_ Xerox standard object language, 195
waiting interrupt, 126 Xerox standard-symbols, codes, and
write error log, 92 correspondences, 214
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