













































































































































































































































































Character Text (extracted from par-
Representation tially edited text record
of Symbol for every symbol or vari-

able symbol in the asso-
ciated edited text record
that will require dic-
tionary action (i.e.,
entry or look-up) in the
Dictionary Collection
phase 4). These (vari-
able length) entries are
pointed to by the pointer
recoxrd.

If the Standard Pointer record for this
Operand List record is preceded by an Edit-
ed Text record for a DC or DS, then the
Character Representation of Symbol of the
Operand List record will be preceded by
five bytes of attributes.

length
fype attributes scale
1 2 2
bytes
Type See Appendix H.
Scale Fixed-point half-word representa-

tion.

GLOBAL/LOCAL POINTER

This pointer record has no Partially Edited
Text record accompanying it. It is used to
point to its associated Operand List record
that follows and contains Global or Local
set symbols, which are to be entered into
the appropriate phase 4 dictionary. The
record format and functions are identical
to the Standard Pointer record, with the
following exceptions:

Type Indicator (1 byte) X'16"
Edited Text Index field in the Operator
List entry contains the set symbol
dimension.

MACRO PROTOTYPE HEADER POINTER

This pointer record has no related Parti-
ally Edited Text record preceding it. This
record is used to point to its associated
Operand List record that follows and con-
tains the macro mnemonic operation code and
the variable parameter, if present, appear-
ing in the name field of the associated
prototype statement. This record serves
mainly to initiate placement of the macro
mnemonic in the Global dictionary and
appraise the program that processing of a
macro definition is beginning.

The record format and functions are iden-:
tical to the Standard Pointer record, with
the following exceptions:

Type Indicator (1 byte) X'13"'

Edited Text Index field in the Operator
List entry is not used for the entry
associated with the macro mnemonic and
contains a parameter sequence number of
two if there is an entry for the name
field.

MACRO PROTOTYPE POSITIONAL PARAMETER
POINTER

This pointer record has no related Parti-
ally Edited Text record preceding it. This
record is used to point to its associated
Operand List record that follows and con-
tains, in order, any positional symbolic
parameters that appear in the Operand field
of the associated prototype statement.
These positional symbolic parameters will
be entered in the appropriate Local diction-
ary in phase 4. This record and its associ-
ated Operand List record will not appear if
there are no positional parameters present.
The record format and functions are iden-
tical to the Standard Pointer record, with
the following exceptions:
Type Indicator (1 byte) X'14"
Edited Text Index field in the Operator
List entry contains a sequence number
that reflects the order of occurrence
of the positional parameters in the
prototype statement operand field.
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Macro Prototype Statement Example:

NAME  OPERATION

Sfafemenf:l &NAME I MACRO

OPERAND FIELD

&8, &C, &KEYWORD =10

TYPE ID

macro header
pointer

n MACRO

13

&NAME | Operand List Record

prototype
14 positional
pointer

11 &B &C Operand List Record

08 source record

0 macro prototype
6 edited text

10 standard pointer

Prototype Operand value

08 | keyworp=| 10 Pty

10 standard pointer

11 | &KEYWORD Operand List Record

number of keyword

oc operands

FULLY EDITED TEXT

The Fully Edited Text is identical in for-
mat to the partially Edited Text. It
becomes fully edited text when phase 4
inserts "a" pointers or symbolic parameter
position numbers in the appropriate spaces
reserved by phase 3 in the Partially Edited
Text.

The "a" (little "a") pointers point to
an appropriate entry in a phase 5 diction-
ary. These phase 5 dictionaries consist of
the phase 4 dictionaries which were subset-
ted at the end of phase 4 and which phase
5 completes by inserting the results of
Conditional Assembly evaluation. The Edit-
ed Text records can be divided into two
classes. The first is machine instructions
and all assembler instructions not included
in the second class. The second class is
edited text flag records (MEND, MEXIT)
conditional assembly ET records (SETx
statements, AIF, AGO), and macro instruc-
tion and macro prototype edited text.

88

CLASS I

Machine Instructions and all Assembler In-
structions (except CLASS II)

t Essem_ R opers co nts
ype ler name ti d mme

R/L A v|ation | v | an 2 b Y
flag / flags field field field field @

Type flag X'00' for all CLASS I statements
except CSECT.
X'0l' for all CSECT DSECT,

START, [CSECT instruc-
tions are used in
evaluating &SYSECT .]

R/L Same as previously described.

Assembler flags Same as previously
described for LOGICAL

STATEMENT records.

Name,
fields?

operation, operand, and comments
(variable length)

Each field is terminated by an end of
field flag (Y¥), X'F8'

All fields except the comments field
may contain text that requires substitu-
tion for variable symbols, and/or evalu-
ation.

If the field requires no substitution or
evaluation, the character string repre-
senting the field is preceded by a PUT
flag and a byte indicating the length of
the string.

PUT Example:

bytes
1 1
PUT 06 symbol Y
X'FD’ X'F8!

If a field contains variable symbols or
text that requires evaluation, appro-
priate sub-records are inserted into the
edited text in order to fully describe
the field and the evaluation and/or the
substitution action required. The for-
mat of each of the various types of
subrecords is described in the evalu-
ation routine formats. Following is

an example of a model statement (macro
definition) edited text record (as out-
put by phase 3 for use in phases 4

and 5):



Macro Generator Output Record

Statement: NAME ST&A &B(4+L'&C), FIELDA

where: NAME is the name of the instruc-
tion, &A is a SETC symbol, &B is a macro
prototype symbolic parameter correspond-
ing to a macro instruction operand sub-
list, &B(4+L'&C) is a reference to an
operand in the &B sublist, and &C is a
macro prototype symbolic parameter.

bytes
1 9 11 4 1112 2 1 1

1
R/L and - SETA |"a" LCLA] |
00] gssembler [PUT|04 | name |y f'c|02|ST flag |pointer|flag Y|

flags |
name field ST &A
1 2 1 1 1 3 1 1
LI deci-

mal

1
i - A
(PARParam=1,11] 4 | gp | 000004 | + | L'

1

eter

! flag
&8 4
1 2 1 1 1 [ 8 1 11 1 1
r
1
| PAR | Param=4nyl| 'c' | 08 | ,FIELDA D {Y JPUT}OO]Y @
| eter #
{
&C , FIELDA b no comments
‘C' - Character string follows (next byte

contains Length of String in bytes).
PAR - Operand reguest -

request for macro instruction oper-

and in place of symbolic parameter.

Decimal SDT Flag - Decimal Self Defining
Term.

L' - Length attribute reference

C)— End of Statement. Appears at the end
of all class one edited text records.

The macro generator at the completion of the
the Conditional Assenbly (phase 5), passes
to the assembler phases three record types.

Source Record

The Source record contains source text which
may be used to form the right-hand of the
listing image output on SYSPRINT in phase
21B.

This record is the same as previously
described, with the following exceptions:

Type Indicator is removed.

Record Length Indicator is adjusted by
one to compensate for the removal of
Type Indicator.

Assembler Edited Text

bytes
2 ) 1 variable 1
1
record oper-
length ?lssersnbler T::;ih name ation :
indicator o9 length |
variable 1 variable 1 variable
oper- | operand comment
I ation length operand length ;onunenr
L

Record Length Indicator,
of record.

hexadecimal length

Assembler Flags;

bytes
2 1 1 2
hex
FLAGA op ASC pointer
code

FLAGA the same as previously described.

hex op code and ASC, inserted in phase
7 for substituted mnemonic operation

codes. All others had value inserted in
phase 2.
pointer, phase 7 inserts the record

length received from phase 5 in this
space, thus maintaining the original
record length value received from
phase 5 and pointing to the first added
on workbucket,
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Name Length, length of name field. If this
byte is zero, no name field will exist.
Character Representation of Name (variable),
statement name.

Operation Length, length of operation field.
Character Representation of Operation
(variable), statement operation.

Operand Length, length of operand field. If
this byte is zero, no operand will exist.
Character Representation of Operand
(variable), statement operand.

Comment Length, length of comments field.
If this byte is zero, no comments will

exist. Character Representation of Comments
(variable), statement comments.
Error

The Error record is the same as previously
described, with the following exceptions:
Type Indicator is removed.
Record Length Indicator is adjusted by
one to compensate for the removal of
the Type Indicator.

CLASS II

MEND
bytes 1 3

type

D dummy

This record is created to signal the
Dictionary Collection phase 4 to close out
the macro being processed, subset its asso-
ciated Local macro dictionary, and re-
initialize the dictionary.

Type ID (1 byte), X'1l2' changed in out-
put from phase 4 to X'07'.

MEXIT

This record has the same format as MEND,
Type ID (1 byte), X'07'

Conditional Assembly Edited Text

SET (SETA, SETB, and SETC)
bytes
1 9 1 2 1 1 variable 1 1
operand
A B c D E b expression b @
A - Set Statement flag (X'04')

B - R/L and Assembler Flags
C - Set variable flag (SETA = X'28"',
SETB = X'29', SETC = X'2A'

90

D - ‘'a' pointer
Global or Local flag {(When the Set
variable is subscripted, bits 4-7

indicate the subscript number.) Global

='80"' or Local = '00"'.
- Blank (X'32)
- End of statement
AIF
bytes 1 9 variable 1 2 1
type AlF o'
ID dummy 1 cxpression b pointer dummy
4 o —t %
The operand field of Set Statements and AIF

Statements will contain expressions reguir-
ing substitution and/or evaluation. These
expressions are fully described in the ET
by appropriate sub-records. The format of
each of the various types of sub-records is
described in the evaluation routine formats.
The way in which these sub-records are used
to describe an expression is shown in Class
IT Section.

AGO

2 1

0
—_

bytes 1

B
™

o'

pointer

I{)pe dummy | dummy dummy

~N\
NN

EVALUATION ROUTINE

These sub-records are used to describe ex-
pressions that require substitution and/or
evaluation.

Attributes (L'I'S'T')

bytes 1 1 2 1

Flag byte (type of attribute)
separate list

Symbolic parameter (X'39') or symbol
flag (X'FA') see separate list

2-byte "a" pointer, if reference is

to an attribute of a symbol, or param-
eter position number in low order byte
of C if the reference is to an attrib-
ute of a symbolic parameter

Dummy

see




CHARACTER STRING

bytes 1 1 variable
A B C
44
A - Flag byte 'C' = X'27"
B - True length byte (if zero, C will not
exist)
C -~ Data bytes (variable bytes of char-
acters)

DECIMAL, HEX, BINARY, OR CHARACTER SELF-
DEFINING TERM

bytes 1 3

A B

A - Flag byte (Hexadecimal = X'22°',
Binary = X'23', Decimal = X'24"',
Character = X'25')

B - Data bytes, three bytesof data in
binary

VARIABLE SYMBOL

bytes ! 2 1

A B C

A - Flag byte (SETA =X'28', SETB = X'29°',
SETC = X'2A')
B - 2-byte "a" pointer
C - Bits 5-7 for subscripted SETB, indi-
cate in binary form, the particular
bit (0-7) within the byte refer-
enced by B that contains the SETB
evaluation, bit 0 = 0 for Local or 1
for Global
SUBSTRING
bytes
1 variable 1 variable 1 variable 1
A B C: D E F G
A - Begin substring 'BEGSUB' flag (X'2C')
B - Character expression (variable bytes)
C - Begin first operand 'SUBOPE' flag
(X'2D")
D - Expression 1 (variable bytes)
E - PFirst operand completed 'SUBCOM' flag

(X'2E")

F - Expression 2 (variable bytes)

G - End of substring notation 'SUBCLS'
flag (X'2F"')

SUBSCRIPTING

Left parenthesis is replaced by a special
'SUBSCRIPT LEFT PAREN FLAG' (X'03')

Remainder of the format is as previously
described.

CONCATENATION

Occurs automatically by just eliminating the.
period. Two character strings (or Set
variables), one immediately following the
other, will be concatenated, and no conca-
tenation flag required.

OPERAND REFERENCE

Reference in a macro definition model state-:
ment or inner macro instruction to a (proto-.
type operand) symbolic parameter is made by
position.

Operands are numbered as follows:

0 $SYSNDX
1 $SYSECT
2 Symbolic parameter in name field of.
prototype statement
3
I Operand field of prototype statement
203

Keyword operands are given a position
number similar to positional operands.
positions are assigned in the order that
they appear in the operand field of the
prototype statement.

Format of request for substitution of
macro instruction operand in place of
symbolic parameter:

The

bytes 1 2 1

A B null

A - Operand request flag PAR (X'39')
B - Operand number

EVALUATION ROUTINE OPERATOR HIERARCHY

The hierarchy of operations performed in
evaluating expressions in phase 5 is sche-
matically illustrated by the following.
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OPERATORS: the number of positional operands

1 A in the prototype statement
LEVEL: operand.
2| %/ C A variable number of operand
value edited text records. 1In
3| +- a macro instruction, there is
one operand value edited text
4| EQ NE LT GT LE GE record for each macro instruc-
tion operand. In a macro proto-
5| NOT type statement, there is one
operand value edited text record
6 | AND for each keyword variable param-
eter appearing in the operand
71 Or field of the prototype statement.
There can be source oOr error
8| (4 records interspersed between any
operand value record.
91 )
Example:
10
> source oper]cnd 0per20nd source opearand ope;ond opesrand opebrand
MACRO INSTRUCTION
General
D End of macro instruction or
bytes prototype statement edited text
1 /2/ 171 J2 variable variable record.
! assembler gt
|)|:')p'3 R/L flags pointer ] E] Ej bytes 1 2 1
44 14 4§
A B C
PROTOTYPE STATEMENT
General A - End of edited text flag (X'0C')

byt 1 2 7 . bl B - Record length 4 bytes
yres variaple C - Number of keyword operands in instruc-

4 ~+ 4
tion operand
type assembler
R/L X
1D flags
L L

OPERAND VALUE RECORDS

-+~

~
-~

Type ID Macro Instruction '05' All operand records but the last
Prototype Statement '06' bytes ~ next operand
B If a symbol appears in the name
field of a macro instruction, ! 2 £ ! 2_7
a sub-record will appear in the type assembler operand ype asse
following format: D R/L flags B value ! 1D R flag
bytes 1 variable 1
14 Last operand record
® symbol 5 bytes
subrecord 1 2 7
o type | o /L assembler B operand end of M~|
® Positional macro instruction P Flags valve recerd
operand follows (X'FB')
Symbol A sub-record describing the sym-
Subrecord bol in the (macro instruction)
operand value format Type ID Operand record flag (X'OB')
b o) Blank (X'32') B Position or keyword flag
X Only keyword operands are de-
scribed in the macro prototype ® Positional (X'FB')
statement edited text record.
This field contains a count of ® Keyword (X'FC')
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Operand
Value

Macro instruction and prototype
operands are described by appro-
priate sub-records. The format
of the various sub-records are
described under Operand Value
Formats.

EOB - End of Block
A macro instruction or prototype may be
continued in the next block. An 'EOB' flag

(X'FE') will appear where 'OPERAND RECORD
FLAG' normally appears.

SUBLIST OPERANDS

bytes
1 2 7 1 1 1 5
1+ - R
type assembler !
1D R/L flags B | dummy C | dummy ll
R —— ]
First
1 variable 1
J )
I W
! operand
: ( value !
L )l
A3}
X'02'
bytes
1 2 1 variable 1
1\—' Lli \( }*
type assembler operand ,
1D R/L flags z value
L —— -
Aclfual assembler|inferna|
bytes value (e.g. X'30" not X'01")
1 21 7‘ 1 varigble 1 1 1
1t At =
type assembler operand
ID R/L flags z value ) N ’
3 L PN
A} AR} AL

Last Must be included if not _/

last operand

NOTE: Source records may appear between
Sublist operands

Type ID Operand record flag (X'OB')

B This is the positional or key-
word flag which appears only this
time for the entire sublist

® Positional (X'FB')
® Keyword (X'FC')
C Sublist flag (X'F0')
Z Continue Sublist flag (X'F9')
Operand Described in operand value
Value format.
N’ The number of operands in the
Sublist.

OPERAND VALUE FORMATS

The following formats are used to describe
macro instruction and macro prototype oper-
ands. Each operand value record must be
preceded by a (B or flag except for
macro instruction sublist operands in which
only the first sublist operand is preceded
by a (® or flag.

Character String

bytes 1 1 1 variable
44
tring character
type | 'C' | ¢
P c length | string
f £

Type See type byte table
'C' Character String Flag X'27"'
String Length Length of character string
in bytes
Character String
Symbol
bytes
1 1 2 13[ 1 1 1to8
r
symbol "a" v~ | symbol} symbol
fype flag pointer dummy ¢ length | name
Type See type byte table

Symbol Flag FA

"a' Pointer Dictionary location of symbol
record

Dummy Not used

'C' Character String Flag X'27"'

Symbol Length Length of symbol name in

bytes
Symbol Name
Decimal, Character, Hexadecimal, or Binary

Self-Defining Texrm

bytes
1 1 3 1 1

variable

L BT i IR T R ey
Type See type byte table
Flag '22' for hexadecimal self-defining
'23' for binary self-defining
'24' for decimal self-defining
'25' for character self-defining

Binary Value Binary value of term
'C' Character String Flag X'27'
Term Length Length of term in bytes
Byte Representation of Term
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Omitted Operand

bytes 2 i 1
type 'c length
Type See type byte table
'C' Character String Flag X'27'
Length 00
Operands to be Evaluated
bytes 2 variable 1
evaluation .
f|og expression ’

k4

Evaluation Flag X'26'

Expression In evaluation routine format
Keyword
bytes
1 1 1 107 1 1 varigble
— ) )
AL S A
® ] L i:mord = dummy value
— L n
AL N A\)
Keyword X'FC'
'C' Character String Flag X'27'
L Length of keyword name + one
Keyword Name
= X'a2c!
Dummy
Value The keyword value is described by

operand value formats. Value of a
keyword may also be a Sublist.

ASSEMBLER EDITED TEXT FOR LITERAL

bytes
2 6 1 8 1 1 variable
o i} it
bl
RL | flags | A B c D =LITEQ
1 1
R/L - Record Length, same as previously
described.
Assembler Flags -~ Same as previously
described.
A - Name Length (X'08'). Name length will
be '00' when there is no reference to

the Location Counter (*) in the literal.
B - Statement Name Field, contains state-
ment number when A is equal to '08'.
The statement name field is dropped
from the record when A is equal to
'00"'.
C - Operation Length,
type record.

always '00' for this
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D - Operand Length, hexadecimal representa-
tion of operand length. LITERAL, vari-
able length XXrecord containing the
literal in character format.

PUNCH ASSEMBLER EDITED TEXT (94 bytes)

Reformatted version of normal Assembler
Edited Text Recoxrds, accomplished in phase

10B.
bytes

8 5 1 80
1 {¢ an

R/L and

assembler | zeros | X'50! col 'aﬁ sed

flags punc

— 1 J L ) b

L S— AU ARl

R/L - Record Length X'S5E'

Collapsed Punch - means every double apostro-
rhe (") and every dcuble
ampersand (&&) is reduced
to a single apostrorhe or
ampersand.

TITLE ASSEMBLER EDITED TEXT (108 bytes)

Reformatted from normal Assembler Edited
Text Records in phase 10B.

bytes
2 1 102 3
—_
R/L FLAGA| heading| b B b
e 3 hY

2%

R/L - Record Length X'e6C'

Heading - The information in the operand
field of the title statement:,
including beginning and ending
quote marks.

B -~ A three byte field containing a blank,
followed by a single apostrophe, and
followed by another blank to ensure
termination of the scan.

REGISTER AVAILABILITY TABLE/RECORD (83 bytes
including 3-byte header)

Header

R/L FLAGA
2 bytes |1 byte

bytes
T 1 1 1 11 L I L e e e |

GRIGR[GR |GRIGR|{GR|GR [GR|GR|GR | GR [ GR| GR | GR | GR{GF:
01 1§2)3j4]5|6]718}9110|11}12{13]14]15

i

i GRo GRI GR2 GR3

1

]

' oGRra GRS ' Gré GR7
GR8 GR9 GR10 GRI

GR12 I GR13 GR14 GR15




The Register Availability Table/Record
consists of two parts: a 16-byte Availa-
bility Table, and a 16 times 4-byte Value
Table.

The 16 bytes of the Availability Table
are numbered O through 15 to correspond to
General Register (GR) O through 15: Byte
i = 0 indicates that General Register i
(GRi)is not now in use as specified by
Assemble USING and DROP statements, and
Byte i # O indicates that General Register
i (GRi) is in use.

The first four bytes of the Value Table
correspond to General Register O (GRO), the
second four bytes to GR1l, etc. The four
bytes corresponding to a General Register
have the following meaning when the General
Register is in use:

Byte 1 ESD-ID (For calculation of S-type

Adcons.)

Bytes 2-4 Location Counter Value as speci-
fied in the pertinent USING
statement.

R/L - Record Length X'53*
FLAGA - See Type Indicator and FLAGA
appendix,

SWITCHES TABLE/RECORD
bytes
2 1 1 1 1 1 1 1

R/L FLAGA| B C D E F G

R/L - Record Length X'09'
FLAGA - See Type Indicator and FLAGA
appendix,
Flags B through D - the current status of
the listing options:

B ‘00’ ON
'Fr' OFF

C ‘00’ GEN
'FF' NOGEN

D '00’ DATA
'FF' NODATA

indicates whether the as-
sembler should take forms
control action correspond-
ing to the assembler SPACE
and EJECT instructions:

Flags E and F -

E ‘00" Associated instruction is
not SPACE
'FF' Associated instruction is
SPACE
F '00" Associated instruction is
not EJECT
'FF! Associated instruction is
EJECT

Flag G - The value in the operand field of
SPACE statement, expressed in bi-
nary form.

OBJECT RECORD (20 bytes)

bytes
2 1 1 3 6 3 3 1
L A % ¢ 35
R/L |FLAGA| B C D E F FLAGG
- y R

pS 3
AY W

R/L - Record Length X'14’
FLAGA - See Type Indicator and FLAGA

B -

appendix.
ESD/ID Field. Normally indicates the
current ESD identification number.
When X'00', indicates that this state-
ment should not be punched (i.e., state-
ments in COM or DSECT control sections).
Location Counter Field. The value that
will appear in the Location Counter
Field on a listing. Normally this is
the appropriate value of the Location
Counter. However, for some statements
(e.g., USING, END, EQU), this repre-
sents the value of the first or only
expression in the operand field of the
statement.
Machine Instruction Field. Normally
this field contains a machine instruc-
tion in object format. As a result of
the CNOP instruction, this field con-
sists of zero to three half-word fields,
containing X'0700'. If the object
record is being used for alignment, it
will contain six bytes of zero.
Effective Address Field Number 1. Under
normal conditions, this field will con-
tain the value that will appear in the
ADRRl field on a listing. This is the
effective address of the first operand
of a statement, if applicable, or blank.
If the object record is being used for
alignment, it will contain zero.
Effective Address Field Number 2. This
field usually contains the value that
will appear in the ADRR2 field on a
listing. This is the effective address
of the second operand of a statement,
if applicable, or blank. If the object
record is being used for alignment, the
low-order byte will contain a number
from 1-7 in binary form, indicating the
number of bytes of zeros to be used
from fields D and E for alignment.

Flag G -

Bit

1-4

Description
0000 Will appear only if bits 5-8
are all ones.
Not used.
Use the first half-word of
field D for output (e.qg.,
RR instructions, one CNOP
'0700' half-word).
Not used.
Use the first two half-words
of field D for output (e.g.,
RX, RS, and SI instructions

0001
0010

0011
0100
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Bit

96

0101
0l1l10

011l
1000
1001
1010
1011
1100
1101
1110
1111

0000

0001
0010

Description Bit
or two CNOP '0700' half-
words) .
Not used.

Use the first three half-
words of field D for output
(e.g., SS and three CNOP
'0700' half-words).

Not used.

Not used.

Not used.

Not used.

Not used.

Not used.

Not used.

Not used.

Will appear only if bits
5-8 are all zeros.

Do not print Location
Counter (Field C) (e.g.,
DROP statement, bad END
statement, etc.).

Not used.

Only field E should appear
on a listing.

0011

0100

0101
0111
1000

1001
1010
1011
1100
1101
1110
1111

Degcription

Both fields E and F should
appear on a listing.
Indicates that this object
record is a DC (this object
record appears in main stor-
age only during phases 21B,
21C, and 21D).

Not used.

Not used.

Indicates that this object
record is being used for
alignment (e.g., 1-7 bytes
of zeros or 0-3 CNOP '0700'
half-words) .

Not used.

Not used.

Not used.

Not used.

Not used.

Not used.

If the punch buffer is par-
tially full or full, output
on SYSPUNCH. Then use a
complete SYSPUNCH record for
this statement (e.g., DS,
ORG, and LTORG statemernts).



APPENDIX E. WORKBUCKET FORMATS

STATEMENT WORKBUCKET - (8 bytes) Set in
Bit  Phase Description
bytes
2 1 2 3 13 8 ESDP- ESD Processed Flag.
T SO T T T 0 Unprocessed
qu D contents peculiar | location counter 1 Processed
:“ No. | T statenlenf vqluela \
: 14 10 Statement bucket adjustment.
0 No statement bucket
Location Counter
Flag value has been ad-
justed by E10
Set in 1 Statement bucket Lo-
Bit Phase Description cation Counter value
- - has been adjusted by
1-3 7 WBT- Workbucket type ELO
001 Indicates Statement
Workbucket 15-16 8 NSL- Name in Symbol List
Flag. Will be used
4-6 7 Alignment, number of bytes in ESD processing.
to be inserted before this ' 00 Statement name not
statement to align the found in Symbol List
statement on proper bound- 0l Not used
aries. 10 Name found and no
error detected
7 7 DC/DS Switch 11 Name found and error
0 DC/DS detected
1 Other
ESD-ID NO. The External Symbol Diction-
8 7 *Location Counter reference ary identification number
in literal ) set in Phase 8
0 None (no literal)
1 Yes Contents Peculiar to Statement
9 8 ADJCA-~ Adjective Code A. For EQU's, the content is the length of
This code is meaning- the first term (flag byte is not changed).
ful only if this For CSECT, START, COM, DSECT, ENTRY, or
statement has a name. EXTRN, the low-order 4 bits of the two-
0 Name not defined byte field signify the type of statement
within DSECT or COM as follows:
1 Name is defined within
DSECT or COM Hexadecimal
Digit Meaning
10-11 8 ADJCB- Adjective Code B.
This code is meaning- '0! Named CSECT or
ful only if this Named START
statement has a name 'l ENTRY
or is an EXTRN. r2! EXTRN
00 This statement is a ‘4! Unnamed CSECT or
CSECT or START Unnamed START
0l This statement is an '5! COM
EXTRN t7t DSECT
10 This statement is a
DSECT For DC/DS, the content is the length
11 This statement is attribute of the first constant of the
none of the above first operand. For CNOP, the low-order
hexadecimal digit contains the number
12 8 and/ Location Counter wraparound. of bytes to be generated to force proper
or 10 0 No LC wraparound alignment. For Machine Instructions,
1 LC wraparound the content is the length attribute of
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Location Counter Value

the name,

if any.
low-order byte is
punched before the ESD cards.

For REPRO and PUNCH,
'FF' if the card is

Informa-

tion is used by phase 21B.

The current value
of the Location
Counter. Set in
Phase 8, adjusted
in Phase 10.

DC/DS _OPERAND WORKBUCKET (16 bytes)

bytes
1 1 3 3 1 1 1 2 2 1
A B C »] E F G H | J
A - Flag
Set in
Bit Phase Description
1-3 7 WBT- Workbucket type
010 Indicates DC/DS
Operand Workbucket
4 7 LMP- Length Modifier
Present
0 No. If this is a P
or Z type constant
and this operand
field contains multi-
ple constants, addi-
tional constants may
have different lengths
than the first con-
stant. LMP = 0 only
when LMM = 0.
1 Yes.
5 7 LMM- Length Mode Modifier
0 Length field contains
total number of bytes
for this operand
1 Length field contains
total number of bits
for this operand
NOTE: This is used in de-
termining the increment of
the Location Counter £rom
operand to operand in a DC/
DS Statement.
6 8 Reference to Location Counter
(6] No workbucket contains
reference to * (Loca-
tion Counter)
1 At least one work-
bucket contains refer-
ence to *
7 7 Not used
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Set in

Bit Phase Description
8 7 or 8 Processing indicator
0 Continue processing
1 Process no further
B - Type of Constant Translated

Hexadecimal
Translated Form

Printer Graphic
Original Form

C '00"
X 'ol!’
B ‘02!
P '03’
Z ‘04"
D ‘05"
E '06'
F ‘07!
H ‘08"
A ‘09!
Y '0A!
v ‘OB’
S ‘oc’

Any other 'FF’

alphabetic

character

C - Length Field, meaning of the constants
depends upon LMM switch.

D - Duplication Factor, set in phase 7 or 8.
Left blank if an expression, phase 8
evaluates in this case.

E - Number of Constants in Operand, binary
notation. Set in phase 7.

F - Pointer, pointer to quote or left paren-
thesis preceding the first operand con-
stant in the edited text portion of
the record. Placed in phase 7.

G - Exponent Modifier

Set in

Bit Phase Description

1 7 or 8 Sign indicator
0 Plus
1 Minus

2-8 7 or 8 Base 10 exponent modifier
NOTE: Left blank if an ex-
pression, phase 8 evaluates
in this case.

H - Flag

Set in
Bit Phase Description
1 7 or 8 Scale modifier sign
0 Plus
1 Minus
2-11 7 or 8 Scale modifier value



Set in Set in
Bit Phase Description Bit Phase
NOTE: Left blank if an ex- 1-3 7
pression, phase 8 evaluates
in this case.
12 7 VWB- Variable Workbucket 4
Flag
0 No variable work- 5-8 7
buckets follow
1 Variable workbuckets
follow
13-15 8 Alignment, number of bytes
to insert before this oper-
and.
16 8 TNT
0 DS with constant
1 DS with type but no
constant
I - Length Modifier Value, constants depend

upon LMP switch. When LMP = 0, contains
(explicit or implicit) length of the
first constant of the first operand.
When LMP = 1, contains length modifier
value per constant (bits if 1IMM = 1,
bytes if LMM = 0). Left blank if an

Description

Workbucket type

000 Indicates Operator-
Delimiter Workbucket

Not used

Workbucket identity

0000 + (plus)

0001 ~ (minus)

0010 * (asterisk)

0011 / (slash)

0100 ., (comma)

1000 ( (Left parenthesis)

1001 ) (right parenthesis)

1011 b (blank)

NOTE: Parenthesis used

sytactically to enclose dupli-
cation factor, length, scale,
or exponent expressions, or
to enclose adcon(s) are not
marked by an Operator-
Delimiter Workbucket.

The comma workbucket is
used wherever a comma is
found in a machine instruc-
tion operand and when it

OPERATOR-DELIMITER WORKBUCKET (1 byte)

i one byte

._:’__
-_:J_.
EN
w
_..;—-
>_:'__
__;__

Appendix E. Workbucket Formats

expression, phase 8 evaluates in this separates symbolic constants
case. in an adcon. It is also
J - Flag, meaningful if VWB =1 used as a separator between
duplication factor, length,
Set in scale, and exponent expres-
Bit Phase Description sions when present.
- - - The blank workbucket is
1 7 Expression for duplication used as a delimiter for the
factor operand (there may be multi-
0 No ple operands).
1 Yes
2 7 Expression for length SYMBOLIC LENGTH WORKBUCKET (4 bytes)
expression
0T e, e 11
3 7 Expression for scale A | B ¢
modifier I
0 No
1 Yes A - Flag
4 7 Expression for exponent Set in
modifier Bit Phase Description
0] No -
1 Yes 1-3 7 WBT- Workbucket type
100 Indicates Symbolic
5 Not used Length Workbucket
6-8 7 Number of types of modifier 4 LSV~ Length of Symbol/
expressions present Value Switch
7 0 Low-order byte of

value field contains
length in bytes less
one, of the symbol
whose length attri-
bute is desired in
the text.

29



Set in

Bit Phase Description

8 or 1 Value field contains

10 length attribute,
(true length minus

one) of the symbol.

PHS-
10 0

Phase Switch

Length attribute
needed by phase 8

in connection with
expressions including
symbols requiring
previous definition.
1 Length attribute
needed by phase 10,
but not by phase 8.

XREF- Cross Reference Switch
0 Cross reference has
not yet been made
1 Cross reference has
been made by phase 10
7-8 Not used
B - Pointer, pointer to
length attribute is desired. The
pointer is relative to the first byte
of the operand field in the assembler
edited text record and points to the
left-most byte of the symbol.
C - Value, Contents are dependent upon the
LSV switch.

the symbol whose

SELF-DEFINING TERM WORKBUCKET (4 bytes)

bytes 1 3
]
|
A 1B
| |
A - Flag
Set in
Bit Phase Description
1-3 7 WBT- Workbucket type
101 Indicates Self-
Defining Term
Workbucket
4-6 Not used
7-8 7 Class
00 Decimal
0ol Hexadecimal
10 Binary
11 Character
B - Value, contains the true 24-bit value.

For the C (Character) Type, these three
bytes are in EBCDIC, not in internal
translated code. This workbucket is
processed in phase 7.
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OPERAND FIELD SYMBOL WORKBUCKET (6 bytes)

bytes 1 1 1 3

A B C

|
D |
|

A - Flag

Set in
Phase Description

Workbucket type
Indicates Operand
Field Symbol Workbucket

Bit
1-3 7 WBT-
110

4 LSV- Length of Symbol/
Value Switch
Low-order byte of
value field contains
length in bytes less
one of the symbol
whose ESD-ID and/or
Location Counter
value is desired
8 or 1 Value field contains
10 Location Counter
value of the symbol.
This value is un-
adjusted if PHS = O,
and is adjusted if
PHS =1

XREF- Cross Reference Switch

0 Cross reference has
not yet been made.
LAP field contains
pointer to left-most
byte of the symbol in
the assembler edited
text record.

1 Cross reference has
been made by phase 10.
LAP field contains
length attribute of
symbol.

8 or ELS-

10

Excess Length Switch

00 LAP field contains
length attribute of
symbol (true length
minus one)

10 LAP field is too small
to contain length
attribute (true length
is greater than 256)

ESD-ID, set in phase 8 or 10, contains
ESD identification number. An absolute
term (evaluated in phase 8) is given

an ESD-ID number of zero.

C - LAP, Length Attribute Pointer, contents
depend upon XREF switch.
D - Value, contents depend upon LSV switch.



LITERAL WORKBUCKET

(6 bytes)

Workbucket
0Ll0

Type ID

type

Indicates LTORG

Statement Workbucket

Total Displacement of 8-byte Chain,

this

field indicates the sum of the object
lengths of all literals in the 8-byte
string in the associated literal pool.

Filled in Phase 7.

B - Total Displacement of
same as A, except for
C - Total Displacement of
same as A, except for
D - Total Displacement of

same as A, except for

4-byte
4-byte
2-byte
2-byte
l-byte
l-byte

Chain,
string.
Chain,
string.
Chain,
string.

bytes 1 1 1 3
T T
A B C || D :
|
A - Flag
Set in
Bit Phase Description
1-3 7 WBT- Workbucket type
111 Indicates Literal
Workbucket
4 LPE~ Literal Pool/ESD-ID
Switch
8 0 ESD-ID field contains
literal pool number,
value field contains
displacement relative
to literal pool num-
ber and string
NOTE: Each LTORG or END
produces a literal pool.
These each have a number
(literal pool number); how-
ever, the number is not cur-
rently used because the
order of the literal table
segments on SYSUT1 implies
the information.
10 1 ESD-ID field contains
ESD-ID number, value
field contains Loca~-
tion Counter.
5-6 Not used
7-8 7 Literal String Numbers
00 l-byte string
01 2-byte string
10 4-byte string
11 8-byte string

B - ESD-ID Field,
switch.
C - Set aside for length attribute of

contents depend upon LPE

literal, filled in phase 10.
D - Value Field, contents depend upon LPE
switch.

LTORG STATEMENT WORKBUCKET (16 bytes)

bytes 3 3 3 3

type
ID

}-4-——-—- 4 bytes

not used A B C D

EXAMPLE OF AN ASSEMBLER EDITED TEXT RECORD
AND ATTACHED WORKBUCKETS

Name ‘ Operation ‘ Operand Field
A bC | 3FL(A+ (B+ O) '1,2"
V.L. }—» workbuckets attached
edited —:
text A B F C C F C |
records
statement DC/DS

workbucket workbucket

F C C

|
|
|
L

C
C ) I, b
Indicates other modifier expressions may follow (automatic)

indicates end of workbuckets (automatic)

EVALUATION WORKBUCKET

byt
ytes 1 8
7 )
%pe value
Iy
77

Type ID - The first three bits have the
binary value of 011, which indi-
cates that this is an Evaluation
Workbucket.

- The value field has two formats.
One format is for evaluating

value
Field
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DC Fixed - or Floating-point constants.

Value

Sign

102

The other format is for evalu-
ating an expression.

For Fixed- or Floating-point
constants, the 8-byte value field
contains the constant value eval-
uated in phase 21A. For expres-
sions, the 8-byte value field
will have the following format.

bytes 4 1 1 1 1
L
7 )
value sign [ESD/ID|{ sign |[ESD/ID
[ L
/ I AN N —
Y Y
first pair second pair
The value resulting from the

evaluation of an expression ap-
pearing in the operation field
of a statement.

ESD/ID Field - The contents of
this field depend upon whether
the expression was absolute,
simple relocatable, or complex
relocatable.

For absolute and simple relo-
catable expressions involving
no unpaired terms, the first
Sign-ESD/ID pair of bytes will
be X'0000', and the second pair
of bytes will not be used.

For simple relocatable expres-
sions involving an unpaired term,
the sign-byte of the first Sign-
ESD/ID pair will indicate if the
relocation factor should be
added or subtracted from the
contents of the value field.

The ESD/ID byte of the first
Sign-ESD/ID pair will contain
the External Symbol Dictionary
Identification number of the
unpaired term. The second Sign-
ESD/ID pair will contain X'0000°'.

For complex relocatable ex-
pressions, there can be up to

sixteen Sign-ESD/ID pairs. In
any case, the last pair must
contain X'0000' to terminate the
scan. The Evaluation Workbhucket
is fixed length, 9 bytes. If
there is more than one Sign-ESD/
ID pairs, it will be necessary
to create more evaluation work-
buckets.

Example, showing two Sign-ESD/ID pairs.

Example,

wWN A

sign ESD/ID sign ESD/ID

value
ol for] - fo3
sign ESD/ID
o Fi‘;';if 00 | 00 | not used

Statement

showing machine instruction use.

Operation Operand field

Input
variable
length

STM | GRA, GRB, OCT +8

I—— workbuckets attached

edited
text

record

A F C F C F C D

Output
variable
length

GRA . GRB ’

'—- workbuckets attached

edited
text
record

A i C 2 C 3 C

GRA . GRB , OCT+8 b

Statement workbucket

Symbol

workbucket

Evaluation workbucket 1
Evaluation workbucket 2
Evaluation workbucket 3



Value

(Hexadecimal)

FF

FE
FD

FC
FB

Desgscription

End of Statement Record
Flag ®

End of Block

No Evaluation Necessary
Flag 'PUT’

Keyword Flag (K
Positional Flag (B)

APPENDIX F. MACRO GENERATOR SCAN CONTROL FLAGS

value

(Hexadecimal)

FA
F9
FO
F8

EB
EBFF

Description

Symbol Flag

Continue Sublist Flag
Sublist Flag

End of Statement Field
Flag

End of Buffer Flag
End of Data Set

Appendix F. Macro Generator Scan Control Flags
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APPENDIX G.

MACRO GENERATOR VALUE ASSIGNMENT FOR

EXPRESSION EVALUATION

104

Period

Right Parenthesis

Left Parenthesis
Subscripted Left Parenthesis
Plus

Minus

Multiply (AST)

Divide (Slash)

Equal

Not Equal

Less Than

Greater Than

Less Than or Equal to
Greater Than or Equal to
Not

Or

And

Hexadecimal Self-Defining Term

Binary Self-Defining Term
Decimal Self-Defining Term

Character Self~Defining Term

CHAR DEC  HEX
. 0 0
) 1 1
( 2 2
¢ 3 3
+ 4 4
- 5 5
* 6 6
/ 7 7
EQ | 8 8
NE 9 9
LT 10| oA
ot |1 | o8
LE 12 | oc
GE |13 | op
NOT | 14 | OE
OR |15 | oF
AND |16 | 10
X" 34 f 22
B a5 | 23
DECINT [ 36 | 24
cso |37 | 25

Null Symbol & Evaluation Flag
Character String

SETA

SETB

SETC

Comma

Begin Substring

Begin Substring Operands

First Operand Completed
Second Operand Completed

Actual Internal Value Right
Parenthesis Used Only on Sublist

Arithmetic Expression (absence
indicates character expression)

Blank

Type Attribute Reference
Length Attribute Reference
Integer Attribute Reference
Scale Attribute Reference
Number Attribute Reference
Count Attribute Reference
Symbolic Parameter Reference

System List

CHAR DEC  HEX
NULLSYM | 38 26
c" 39 27
SETA 40 28
SETB 41 29
SETC 42 2A
Comma | 43 2B
BEGSUB | 44 2C
SUBOPE | 45 2D
SUBCOM | 46 2E
SUBCLS | 47 2F
ACT.) | 48 30
AE 49 31
BLANK | 50 32
T 51 33

L 52 34

N 53 35

s! 54 36

N* 55 37

K* 56 38

PAR 57 39

SYSLIST | 58 3A




APPENDIX H. MACRO GENERATOR VALUES OF PARAMETER TYPE-ATTRIBUTES

Decimal

Type Value

P 0

1

E 2

D 3 FLOATING
K 4

F 5

G 6 FIXED

H 7

S 8

A 9

\ 10

Y 11

R 12

w 13

| 14

C 15

Q 16

B 17

J 18

X 19

M 20

s 1
U 22 These six types must
o 23 be last on the list
N 24

u 25

Appendix H. Macro Generator Values of Parameter Type-Attributes 105



APPENDIX I. TABLE FORMATS

Table Identification and Blocking Sizes Block Length (2 bytes) - Hexadecimal length
LMUM of block.
NggE#J Macro Mnemonic Flag (1 byte)
TABLE 1D BYTES
Bit Description
Macro Mnemonic Name Table LOCATION 100
Segments (Unsubsetted)
Macro Mnemonic Name Table LOCATION 100 0-1 10 Und?flned macro mnem(?nlc
Segments (Undefined-Subsetted) 11 Defined macro mnemonic
Macro Mnemonic Name Table LOCATION 1000
Segments (Defined-Subsetted) NOTE: All macro names in subsetted
table produced by E2A are marked
Relevant Ordinary Symbol LOCATION 200 as "DEFINED".
Table Segments
Macro Dictionaries LOCATION 256
(Unsubsetted) 2-4 Not used
Macro Dictionaries LOCATION 200 .
(Subsetted) 5-7 Actual length minus one of macro
mnemonic
Literal Table Segments X'09" 800
Symbol List Table Segments xtor 160 Macro Mnemonic - Macro mnemonic in character
. . . format (variable)
Symbol List Table Sections X'02 1000 '"EB' - End of Block Flag (1 byte)
' ]
External Symbol Dictionary X'03' 260 FF' - End of Data Flag (1 byte) ‘ t},le last
Segments block of macro names are indicated
by a l-byte End of Data Flag ('FF')
Literal Base Table X'04' 131 following the End of Block Flag
('EB').
Symbol Table Segments X'05' and 3000
(Adjusted and Unadjusted) LOCATION
RELEVANT ORDINARY SYMBOL TABLE SEGMENT
Literal Adjustment Table X'06' 84
Cross-Reference Table Records X'07' 161
Relocation Dictionary Table X'08* 181 one entry ‘
Records bytes
1 varigble 1 var’iflble 1 vor}?ble
L symbol L symbol L symbol

4’ L

MACRO (MNEMONIC) NAME TABLE SEGMENT

The Relevant Ordinary Symbol Table Segment

variable no,

F entri is made up of a variable number of length
e and symbol entries.
block macro macro
length mnemonic mnemonic 'EB’ 'FF!
flag L - The length of the following symbol in
—7F bytes.
2 1 variable Symbol - The character representation of
bytes the symbol.
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LITERAL TABLE SEGMENTS

bytes
2 1 1 2 3 2 3
Literal segment
A | Table | umber | B c D E
1D
2 3 2 3 variable
LIST

-
@
T

A - Next available location in literal
table stack, initial value X'16'.

Literal Table ID - Literal table identifi-

cation (09).
Segment Number - Not currently used by I/0
package.

B - Pointer to first entry in 8-byte chain.

C - Displacement value of 8-byte chain
(i.e., the total object length occupied
by the literals in the 8-byte chain,
including duplication factor and multi-
ple constants).

D - Pointer to first entry in 4-byte chain.

E - Same as C, except as applicable to
4-byte chain.

F - Pointer to first entry in 2-byte chain.

G - Same as C, except as applicable to
2-byte chain.

H - Pointer to first entry in l-byte chain.

I - Same as C, except as applicable to 1l-

byte chain.

List as follows:

bytes
2 3 L_ _ 2 1 variable
J K L L M N (@] 4{

- Same chain forward pointer.

Object displacement within chain.
Not used.

- *in literal switch.

- Statement number. Present only if
switch L' = 1. The statement number
is obtained from a counter internal to
the phase. Phase 9 generates the
statement number in the same way.

N - Literal source length.

O - Literal source to the right of the

equal sign.

2EHRRY
]

SYMBOL LIST TABLE SEGMENTS

bytes variable no. 8-byte entries
1 1 2 8 5 8 3
7)’ ;; 7”7
type segment symbol c C c C
ID count count
(4 {L { b

~27 77 77

Type ID - Type Identification (0Ol) indi-
cates Symbol List Table Segment.
Segment Count - Not currently used by I/0

package.
Symbol Count - Number of 8-byte symbol
entries.

C - 8-byte symbol entries, including
symbols used in symbolic length attri-
bute references for the following:

1. CNOP operand

2. ORG operand

3. EQU operand

4. DC/DS/CCW length, scale, or exponent
modifier expressions

5. DC/DS/CCW duplication factor
expressions

6. Named CSECT, START, DSECT

7. Symbols in operand field of EXTRN
statements

Symbol List Segment Entry (Sample 5-
Character Symbol)

bytes
1 i 1 1 1 1 1 1

first second third fourth fifth
char, char. char. char., char,

NOTE: Symbols are left-justified, followed by blanks (b)
if there are less than eight characters

SYMBOL LIST TABLE SECTIONS

bytes
1 1 2 6 variable
15
type |section symbol hash
ID count count pointers c }

Type ID - Type Identification (02) indi-
cates Symbol List Table Sections.
Section Count - Not used.
Symbol Count -~ Number of 1l6-byte symbol
entries.

Hash Pointers (2 bytes per 48 symbol entry

bytes) - Pointer to symbol address in
symbol list table (see hash
table).

C - l6-byte symbol entries.

SYMBOL LIST TABLE ENTRY

bytes 1-1/2 1/2 2 1 3 8

re L6
g "

A B Cc D

pointer

QO — |

< o3
3 )

Pointer - Relative to the table origin,
pointing to the next entry in
the chain. The pointer is posi-
tioned for use after flag and
adjustment code are marked out.
It is abbreviated because
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entries are aligned on double-
word boundaries.

Flag - Zero when not yet evaluated, when
equal to one, indicates value and
length attribute are present (see
Statement Workbucket).

- Length attribute of symbol.

External Symbol Dictionary Identifica-

tion.

- Value of symbol.

- 8-byte symbol entered in phase E7I

(see Symbol List Segment Entry).

oo wwy
1

EXTERNAL SYMBOL DICTIONARY SEGMENTS

bytes 1 variable
f L
14
table variable
ID not used entries %\
/L
e
Table ID - X'03'
Variable Table Entries
t
c)g; A B C | symbol
Type Code:
HEX MNEMONIC DESCRIPTION

‘00’ SD Named CSECT or START
instruction

'ol’ LD ENTRY symbol

'02' ER EXTRN symbol

'03! Not used

'o4! PC Private code unnamed con-
trol section

'05" CM Common (COM) control
section

‘06’ Pseudo registers not cur-
rently implemented

'o7! DS Named DSECT

‘o8’ vC V-type address constant
symbol

'09'! BD Unnamed (illegal) DSECT

A - For all but type LD, ER, PR, and VC;
current value of Location Counter for
this control section. For LD, low-
order byte contains ESD/ID for the
control section in which the symbol is
defined.

B - CLF for all but LD, ER, and VC; the
ESD/ID of the control section. ESD/ID

numbers are assigned sequentially down-

ward, starting with 255 for named or
unnamed DSECT entries (e.g., DS or BD).

The numbers are assigned upwards begin-

ning with 1 for SD, PC, and CM. For
ID, this byte contains a flag that is
set in phase 9I during processing of
ENTRY (LD) symbols.
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C - HLF for all but LD, ER, and VC; the
highest value yet held by the Location
Counter for this control section.

This indicates the length in bytes of
this control section. Filled in
phase 8. For LD, this field contains
the (adjusted) assembled address of the
entry point symbol in the symbol field.
Filled in phase 9I.
Symbol - The symbol in byte format, that
is associated with this table
entry.

SYMBOL TABLE SEGMENTS

bytes 1 1 varilcu}vle variable
g J
A B C D §
[
v

A - Table Identification ('05') indicates
Symbol Table Segment.

B - Segment flag; AA if this is not the
last segment or FF if this is the last
or only segment.

C - Hash table 2-byte address entries.

D - Item Entry

bytes
2 1 2 1 3

{L 7 L /L /
e 4 77 cR&4 L4

pointer | FLAG A ESD/ID value symbol

o O

IL {L [ L /L
A ~17 7/ L

Ptr - Forward pointer to next entry in

same chain, if applicable.

Flag - Identical to the second byte cf the
flag used in the Statement work-
bucket. However, it is created in
phase 9, and not copied from the
Statement workbucket.

A - The length attribute of the symbcl

located in the symbol field.

ESD/ID - External Symbol Dictionary

Identification.

Value - In phase 9, this is the relative
address. 1In phase 9I, this is
adjusted to the final assembled
address.

Symbol - Same as shown for Symbol List

Table Segments.

LITERAL BASE TABLE

bytes
.5 3.5 1 3 3 3
T o F — F —/ F < F — F
g not i .
| 1D ~ used ESD/ID| location A B C
4 f— 1 F S~ { F 9 F

Table ID - X'4', indicates Literal Base
Table.
ESD/ID - The ESD/ID number of the control
section where the literal pcol is
located.



Location - This is the relative address
obtained from the Statement
workbucket attached to the
associated LTORG statement.

A — The total object length of the literals
comprising the 8-byte string in the
associated literal pool.

B - Same as A, except as applicable to the
4-byte string.

C - Same as A, except as applicable to the
2-byte string.

LITERAL ADJUSTMENT TABLE

bytes header

1 3

ID | not used

7

bytes
1 3 1 3 1 3 1 9

Py . N
4 £ o/

ESD/ID| A |[EsD/iID| B [ESD/ID} C [ESD/ID D:]

»

ry Y n
1/

ID - Table identifier ('60') indicates
Literal Adjustment Table.

ESD/ID - External Symbol Dictionary Iden-
tification of the 3-bytes that
immediately follow this byte.
Typical of four shown.

A - The adjusted assembler address of the
beginning of the 8-byte string of
literals whose pool is described by
this table.

ESD/ID - Same as previously described for

this table.

B - Same as A, except as applicable to the
4-byte string.

ESD/ID - Same as previously described for

this table.

C - Same as A, except as applicable to the
2-byte string.

ESD/ID - Same as previously described for

this table.

D - Same as A, except as applicable to the
l-byte string.

NOTE: There is one such table for each
LTORG or END assembler instruction in
the program.

Indicates the end of the

Trailer:
Literal Adjustment Table.

bytes 1 1 i 1

7| 7F | 7F | 7F

CROSS REFERENCE TABLE RECORDS

bytes
1 8 1 2 2 3
5 /- vy "’H—;H
A B Cc D E F
gy /£ ML { for

A - Table Identification ('07') indicates
Cross Reference Table Record.

B - Symbol as described in Symbol List
Segment Entry.

C - Flag; O Base symbol (e.g., initial
definition)
1 Reference to symbol

D - Statement number associated with the
statement where the symbol was defined.

E - The length attribute of the symbol.

F - The value attribute of the symbol
(usually an address).

RELOCATION DICTIONARY TABLE RECORDS

bytes 1 1 1 1

Lo

A B C D

am

A - Table Identifier ('08') indicates Relo-
cation Dictionary Table Record.

B - Position ESD/ID number of the control
section where the address constant is
located.

C - Relocation ESD/ID number of the control
section where the symbol is defined.

D - Flag

Bit Description

1-3 Not used.

4 0 A- or Y-type constant and second
operand of CCW.
1 V-type constant.

5-6 Length constant in bytes:
00 1 byte.
0l 2 bytes.
10 3 bytes.
11 4 bytes.

Relocation factor added .
Relocation factor subtracted.

Next load constant has different
position or relocation ESD/ID.
Next load constant has same
position or relocation ESD/ID.

NOTE: This bit is set during the
post-process phase.
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E - Assembler assigned address of a symbol
used in an A-, Y-, or V-type constant,
or second operand of CCW.

PHASE 4 LOCAL DICTIONARIES

OPEN CODE ORDINARY SYMBOLS

bytes
2 1 1t08 2 1 2 2
%
a All fl w l " o " I h '
ptr ag sym| ptr type engt scale
3

ANy

This format is for DC/DS Relevant Ordinary
Symbol Table entries, or symbol whose at-
tributes are referenced in conditional
assembly statements.

"A" ptr - Same as macro mnemonic name entry.
p

Flag

Bit Description
0 (0] Synonym (part of a chain).
1 End of the chain,

1000 Tags.

1001 Parameters.

1010 symbols.

1100 Local A variables.

1101 Local B variables.

1110 Local C variables.

5~7 Length (L-1) of BCD entry.

Symbol - The symbol in character format.

"a" ptr - Same macro mnemonic name entry.

Type - Type attribute (see Table of Param-
eter Type Attributes).

Length - Length attribute.

Scale - Scale attribute:

Bit Description
0 0 Positive.
1 Negative.
1-15 Scale attribute.

RELEVANT ORDINARY SYMBOLS

bytes 2 i 1108 2
e

"A" ptr flag | symbol "o" ptr

)

This format is for entries from Relevant

Ordinary Symbol Table.
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"A" ptr - Same as macro mnemonic name entry.
Flag - Same as open code ordinary symbols.
Symbol - Same as open code ordinary

symbols.
"a" ptr - Same as macro mnemonic name entry.

SEQUENCE SYMBOLS

bytes
2 1 2 fo 8 2 3 2

NOTE/
POINT B

a3

"A" ptr | flag symbol "a" ptr

gy

"A" ptr - Same as macrc mnemonic name antry.
Flag - Same as open code ordinary symbols.
Symbol - Same as open code ordinary symbols.
"a" ptr - Same macro mnemonic name entry.
Note/Point -~ The pointer to the block in
which the fully edited text
for the statement named by the
sequence symbol begins.

B - The position of the beginning of the
sequence symbol fully edited text rela-
tive to the beginning of the block in
which it is located.

LOCAL SET VARIABLE SYMBOLS

bytes

2 1 2tc 8 2 1

{4
' r

symbol "a" ptr C

4 L
r

"A" ptr flag

“A" ptr - Same as macro mnemonic name entry.

Flag - Same as open code ordinary symbols.

Symbol - Same as open code ordinary symbols.

"a" ptr - Same as macro mnemonic name entry.

C - The declared dimension of the local set
variable symbol. Will be zero if the
symbol is undimensioned.

MACRO PROTOTYPE SYMBOLIC PARAMETERS

bytes 2 1 2t 8 2

¥

"A" ptr flag symbol D

poi
t] a—

This format is for keyword and positional
type.
"A" ptr - Same as macro mnemonic name
entry.
Flag - Same as open code ordinary symbols.
Symbol - Same as open code ordinary
symbols.
D - The operand position number assigned
to the symbolic parameter.



PHASE 5 DICTIONARY ENTRY

SET VARIABLES

SETA Variable

bytes 1 4 4
ya— 7 L g4
=3/ 77 77
n entry entry entry
{ L L g4
77 7J 37

Length of complete entry is equal to
4n + 1. There are four bytes per sub-
entry. n = SET variable dimension.
This byte is not present if n = 1, i.e.
an undimensioned SET variable.

SETB Variable

bytes 1 1 1 1

n enfry entfry entfry

Length of complete entry is equal to
n/8 + 1 (i.e., each SETB variable is
evaluated in one bit. 0 equals false,
and 1 equals true). There is one byte
per entry; each entry contains up to

8 SETB evaluations. n = same as SETA
variable.

SETC Variable

bytes

] ] Iaf ‘ Is

: ) | 7
n Lo data Lo data

1
I y ; »
27 77
lt————— Entry ——— ]

Length of entry is equal to 9n + 1.

There are nine bytes per entry.

n Same as SETA variable,

L Length of character string (data),
true length.

MACRO DICTIONARY HEADER

bytes
4 4 4 3 2 1 2

(F

i Aé{I'R A’C’TR N(;{I'E/ No. size of
delta f

dummy loop ctr POINT © zlks MD

gLy

Header attached to subsetted dictionaries
output by phase E4S.

Dummy - Not used.

ACTR Loop - The A counter loop limit (i.e.,
the number of passes through
the loop) .

ACTR ctr - The A counter current loop count
(i.e., the number of times the
loop has been passed).

Note/Point - Location of block on SYSUT3 in

which the macro definition
fully-edited text begins.

Delta - Location of the prototype fully

edited text relative to the begin-
ning of the block.

No. of blks - The number of blocks of 256
bytes on SYSUT3 in which the
dictionary is contained.

Size of MD - The size of the macro diction-

ary in bytes.

bytes
4 4 4 3 2 1 2
G {C g4 L C
4 7 &4 27

dict ACTR ACTR | NOTE/ | NOTE/

addr loop ctr POINT | POINT } UTI AM-|

;_J__{t Vg4 /-
4 17 77

Header as modified during Phase 5 proces-
sing of macro instruction.

Dict Addr - The location of the next higher
level local dictionary. If
the macro being processed is
not an inner macro, this pointer
points to the open code local
dictionary.

ACTR Loop - Same as macro dictionary header.

ACTR ctr - Same as macro dictionary header.

Note/Point - The location of the block in

(3 bytes) which the end-of-macro instruc-

tion record is located. (2
bytes) - The location of the
end of end-of-macro instruc-
tion record relative to the
beginning of the block in
which it is located.

UTl - A switch to indicate:

0 Input is from SYSUT3.
1 Input is from SYSUT2.

AM-I - Delta, the location of the beginning
of the macro instruction text, rela-
tive to the block in which it is
located.

PHASE 4 GLOBAL DICTIONARY

MACRO MNEMONIC NAME ENTRY

bytes 2 1 1t08 2 3
Z 5 ——
A" ptr flag | mnemonic "a" ptr B

{4 4 f
77 r7

"A" ptr - Big A pointer, backwards chain
pointer to synonym

Flag
Bit Description
0 0 Normal global variables.
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Bit Description

1 Obsolete global variables
(global variables which have
been declared apart from the
current part of the source
deck being processed, such as
macro definition or mainline
program) .

NOTE: Bit zero is used for global
variables only

1-4 0000 Op codes.
0001 Pseudo op codes.
0010 Extended mnemonic.
0011 Macro names.
0100 Global A variables.
0101 Global B variables.
0110 Global C variables.

5-7 Length (L-1) of BCD entry.

Mnemonic < The macro name in byte format.

"a" ptr - Little "a" pointer to a location
in the phase 5 dictionary that
will contain the subsetted entry
for this mnemonic.

B - Note/Point Address. Until the diction-
ary associated with this mnemonic is
subsetted, this entry will contain the
NOTE'd location of the beginning of the
fully edited text for the macro defini-
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tion associated with this mnemonic.
After the local dictionary associated
with this mnemonic has been subsetted,
this field contains the NOTE'd location
of the subset dictionary which will in
turn contain the NOTE'd position of the
macro definition fully-edited text for
this mnemonic.

GLOBAL SET VARIABLE SYMBOL ENTRY

bytes
2 1 2108 2 1 2

4 et
A
SET
variable "o" ptr C D
symbol
7 #

“A" ptr flag

"A" ptr - Same as macro mnemonic name entry.

Flag - Same as macro mnemonic name entry.

Set Variable Symbol - The set variable sym-
bol in byte format.

"a" ptr - Same as macro mnemonic name entry.

C - Dimension, the declared set variable
dimension. Will be zero if undimen-
sioned.

D - Activity bit pointer, points to a unique
bit which when on indicates that the
global symbol has already been defined
within the macro or open code currently
being processed (i.e., duplicate local
definition).



APPENDIX J. HASH TABLE

A hash table is used by the assembler for
inserting or locating variable or fixed
length record entries in symbol tables and
macro dictionaries. A hash table consists
of space reserved for fixed length address
entries (called pointers) which point to
locations in the dictionaries/tables. The
range of the hash table is the number of
such pointers that can be placed in the
reserved space. When it is desired to enter
a symbol in the dictionary (e.g., enter a
Global symbol declaration) or locate an
entry in the dictionary (e.g., to obtain

the relative address of a symbol) the
associated symbol must first be randomized
to produce an index number (a technique
called hashing). The randomizing algorithm
is such that the resulting index number will
be a whole number between zero and the hash
table range minus one. This index number

is then used to index into the hash table
and inspect the associated pointer (address
entry) in the hash table. This entry will
be zero until a symbol record entry, random-
izing to this index number, has been entered
in the dictionary/table. Records are
entered in the dictionary sequentially and

a dictionary pointer, containing the next
available address in the dictionary, is used
for inserting records in the dictionary.
Several different symbols (called synonyms)
may randomize to the same index number.
Because this index number points to an
associated entry in the hash table where
only one address can be stored, chaining
must be used to enter or locate the synonym
records. Two types of chaining are used by
the assembler, they are; 1) forward chaining,
used for symbol and symbol 1list tables,

and 2) backward chaining, used for the macro
dictionary.

To enter records in the symbol and symbol
list tables, the symbol whose record is to be
entered is hashed to obtain an index number.
This number is used to point to the associ-
ated address entry in the hash table. The
hash table entry is inspected. It will be
zero if no other symbols have yet hashed to
the same index number (i.e., this is the
first symbol record entry for this index
number). If this is not the first entry of
a record whose symbol hashed to this index
number, the hash table will always contain

Symbol = "IDENTIFY" % index number = 5
J
Hash Table / Dictionary Pointer
DEF
AAA
Symbol Table
first ABC
record
AAA
second BCD
record
ABC
third
record 000
BCD
DEF

Hash Table And Forward Chaining

the address of the first symbol record
entered in this chain. At that address will
be a symbol record containing a pointer
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field. This pointer field will have either
a chaining address pointing to the location
of the next record in the chain or it will
be zero, which indicates that this is the
last (or only) record in the chain. If the
pointer field contains a chaining address,
the next record in the chain will have a
pointer field the same as just described for
the first. If this pointer field is zero,
it indicates that this is the last record

in the chain. If it is not zero, the next
record in the chain will have to be inspected
as was this record, and so on until the last
record in the chain is encountered (zero
pointer field), or a duplicate record is
encountered. If a duplicate record is
encountered, the scan is terminated and the
record is not entered. If a duplicate
record is not encountered before the zero
pointer field, the dictionary pointer with
the next available storage address is
obtained. This address is placed in the
pointer field of the previous record that
contained a zero pointer field, the record
is stored in the indicated address, and the
dictionary pointer is updated to reflect

the next available storage address, by the
length of the record just entered.

The procedure used to locate records in
the symbol and symbol list tables is the
same as entering, except when the compared
records are equal, the pertinent informa-
tion is extracted, or the value information
is inserted, as the case may be at the
time. If no duplicate entry exists during
this procedure, the symbol is either not
defined previously, or undefined, depending
on the table being processed.

To enter records in tche Macro dictionary,
the symbol whose record is to be entered is
hashed to an index number. This index
number is used to point to an associated
address in the hash table. The hash table
entry is inspected. It will be zero if no
other symbols have hashed to this same
index number. If this is not the first
entry, the hash table will always contain
the address of ‘the last symbol record
entered (i.e., the most current entry).

If the hash table contains an address,

the record at that address will have a
chain pointer field containing the address
of the previous entry in the chain, or no
pointer field at all, if it is the first
entry. The chain will be scanned, starting
with the last entry made, and continuing
through until either a duplicate record, or
the first record is encountered. If a
duplicate record in encountered before the
first entry in the chain, the scan is ter-
minated and the record is not entered. If
a duplicate entry is not encountered before
the first entry, the address of the last
record in the chain is obtained from the
hash table and placed in the pointer field
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hashed

index number = 5
to

Symbol = "IDENTIFY"

Hash Table
f DEF
BCD
General Dictionary
first
record
AAA
second
record AAA
ABC
third
record ABC
BCD
DEF

Hash Table And Backward Chaining

of the record being entered. The address

of the dictionary pointer is obtained and
replaces the address just extracted from

the hash table. The record is stored at the
address now indicated by the hash table.

The dictionary pointer is updated to indicate
the new available storage address, by the
length of the record just stored.

The procedure to locate records in the
macro dictionary is the same as entering,
except when the compared records are equal,
the pertinent information is extracted, or
the value information is inserted, as the
case may be.



APPENDIX K. APPROXIMATE MAIN STORAGE ALLOCATION

Phase | GETMAIN System
PHASE | ASM | MAC | INP | Logic | Minimum Functions

El 470 540 240 2490 2620 4170
E2 470 540 240 5870 2620 4170
E2A 470 540 240 1520 2880 3310
E3 470 540 - 5810 2620 3310
E3A 470 540 - 4480 2620 3310
E4P 470 540 - 4860 3840 3310
E4M 470 540 - 4770 3840 3310
E4S 470 540 - 1210 4350 3310
E5P 470 540 - 4780 3530 3310
E5 470 540 - 4760 3330 3310
E5A 470 540 - 4620 3330 3310
ESE 470 540 - 600 3330 3310
RTA RTB
07/07A 470 { 1400 - 2880 1780 3610
07/078 470 | 1400 - 2820 1780 3610
071 470 | 1400 - 1060 1160 3310
08/08A 470 | 1400 - 2680 2980 3610
08/08B 470 | 1400 - 2680 2920 3610
09 470 | 1400 | 350 4640 3930 3770
091 470 | 1400 | 350 3380 4500 3770
10 470 1 1400 | 350 4160 4450 3770
108 470 | 1400 | 350 7330 1200 3770
21A 470 | 1400 | 350 5850 1200 3770
21B/C 470 | 1400 | 350 6570 400 3800
218/D 470 | 1400 | 350 6570 400 3800
PP 470 | 1400 | 350 5090 3000 3770
DI 470 | 1400 | 350 5910 - 3770
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APPENDIX L. CONTROL PROGRAM SERVICES
Macro Purpose
CALL Passes control from a program,

CHECK

CLOSE

DCBD

DELETE

FIND

FREEMAIN

GETMAIN

LINK

LOAD
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load module, or segment of an
overlay module to a specified
entry point in another program.

Waits (if necessary) for the com-
pletion of a read or write opera-
tion and detects errors and
exceptional conditions.

Closes a data-control-block after
a data set has been processed.

Generates a DSECT statement that
provides a symbolic name for the
fields within a data control block.

Indicates to the supervisor that
an in-storage copy of a load mod-
ule (previously acquired by a
LOAD macro-instruction) is no
longer required. The storage
occupied by that load module is
freed for other uses.

Places the address of the first

block of a specified partitioned
data set member in the indicated
data-control-block.

Releases one or more areas of main
storage previously acquired through
one or more GETMAIN macro-
instructions.

Requests the supervisor to allocate
one or more areas of main storage
for assembler use.

Passes control from one load mod-
ule to a specified entry point in
another load module, keeping both
modules resident in main storage.

Acquires a specified load module
and causes the supervisor to

retain the module for use by the
task using the LOAD., If a copy

of the load module is not currently
available in main storage, one is
fetched.

Macro

NOTE

OPEN

POINT

READ

RETURN

SEGWT

TIME

TCLOSE

WRITE

XCTL

Program

Requests the relative position
within a volume of the blcck just
read, or written, for the direct
retrieval of the block at a later
time.

Initializes one or more data-
control-blocks so that their
associated data sets can be
processed.

Alters the sequential processing
of a data set such that the next
read or write operation will take
place at a previously NOTEd
position.

Retrieves the requested block from
an input data set and places it in
a main storage area.

Indicates normal termination of

a task and returns control to a

higher level program or task, or
to the control program.

Causes a specified segment to be
loaded into main storage.

Provides the time of day in
Register 0 and the current date
in Register 1.

Temporarily closes a data-control-
block after a data set has been
processed.

Transfers a block from the user's
main storage area to a physical
sequential data set.

Passes control from the load
module in which it appears to the
load module it specifies. Only
the new module remains in main
storage.



APPENDIX M. CONTROL PROGRAM SERVICES USAGE

PHASE
PHASE sysutt | sysutz | sysuts | svsIN SYSLIB SYSPUNCH LOGIC
OPEN OPEN OPEN OPEN OPEN GETMAIN
£l WRITE READ LOAD (INP)
CHECK CHECK
WRITE READ READ FIND ___DcBD__ | _E2___ |
E2/E2A CHECK | WRITE CHECK | READ DELETE (INP)
NOTE CHECK CLOSE CHECK GETMAIN E2A
TCLOSE | POINT NOTE FREEMAIN
TCLOSE POINT
CLOSE
READ WRITE WRITE FREEMAIN E3
check | cmeek | emeck | | | L]
E3/E3A NOTE NOTE
TCLOSE | TCLOSE
WRITE READ READ GETMAIN E4p
eep/Eam/ | check | cHeck | weee |} | eSE e e s
£4s NOTE TCLOSE | CHECK FREEMAIN E4M
TCLOSE NOTE R
POINT GETMAIN E4S
TCLOSE FREEMAIN
READ WRITE READ GETMAIN ESP
cHEck | cHeck | cheex | | | feicmmmaaootood
Egi//?s/e NOTE TCLOSE | POINT FREEMAIN E5
POINT wcose [ F | e
TCLOSE FREEMAIN ESE
READ READ WRITE GETMAIN 07
WRITE CHECK | CHECK FREEMAIN | |
07078/ | check | Tclose | TcLose SEGWT o7A
NOTE | cAal ]
POINT TALL o7
READ GETMAIN
CHECK FREEMAIN
o7l WRITE SVC/0
NOTE
POINT
SYSPRINT
READ WRITE READ GETMAIN 08
. WRITE READ WRITE _ FREEMAIN _ _|__ _______
O%g:’v CHECK | cHECK | cHECK SEGWT 08A
NOTE TCLOSE TCLOSE _CALLL i
POINT CALL o
WRITE READ READ OPEN OPEN
09 CHECK | cHEck | cHECK WRITE FREEMAIN
NOTE TCLOSE | TCLOSE CHECK
READ WRITE WRITE GETMAIN
POINT CHECK CHECK FREEMAIN
091 CHECK OPEN OPEN
WRITE
NOTE
READ WRITE READ GETMAIN
0 CHECK | CHECK | CHECK FREEMAIN
WRITE READ WRITE
POINT TCLOSE | TCLOSE
108 TCLOSE GETMAIN
FREEMAIN
WRITE READ GETMAIN
21A CHECK | CHECK FREEMAIN
READ WRITE
TCLOSE | TCLOSE
S T READ READ WRITE WRITE GETMAIN
2 CHECK | CHECK | CHECK CHECK CHECK FREEMAIN
NOTE TIME
LINK
READ READ READ WRITE WRITE
op CHECK | cHeck | WRITE CHECK CHECK
NOTE WRITE CHECK
POINT CLOSE CLOSE
READ WRITE CLOSE
CHECK CHECK
DI POINT CLOSE
CLOSE
NOTE
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8TT

Entry Type
Param- 4 bytes 4 bytes
SYSNDX eter NDX L Character | Binary
Number] Value Value
SYSECT Not esect| L BCD Name
Used
Name field of K Name or
Character string T CHAR L Character String
Operand
K|
- 3 bytes
Self-defining Term T HBD R 'e! L i
(Hex, Binary, Decimal) Binary Character Representation
Kl
Self-defining T |CsD 3 bytes ‘c! L Character Representation
character Binary
5 bytes K!
Symbol T SYM Attributes of ‘e! L Symbol Name
symbol
] 2 bytes| 2 bytes 2 bytes Parameter Entry 2 bytes| Parameter Entry
Sublist T SuB Tot. L | K N ( L Typel, 2, 3, , L Type 1, 2, 3 N
or 4 above 2 or 4 above

T = Type attribute
L = Length of following field (For HBD, CSD, CHAR and SYM L = K')

'c! = character flog — a character string follows

Tot. L = Total length of sublist entry

K' (not sublist) = Number of characters in operand (excluding commas)

K' (sublist) =

Number of characters between outer commas in a sublist

N' = Number of operands in a sublist

N!
N*

= 1 if the operand is a sublist

= 0 if the operand is omitted

‘N XTIAaNdZFddv

SHIYINT TTEVYL JHLINVIVA NOILONALSNI OJDVH



The terms in this glossary are defined
relative to their use in this publication
only. These definitions may differ from
those in other publications.

Assemble: To prepare an object language
from a symbolic language program by
substituting machine operation codes for
symbolic operation codes and absolute or
relocatable addresses for symbolic
addresses.

Attributes: There are six kinds of attri-
butes in the macro generator: Type,
Length, Scaling, Integer, Count, and
Number. The assembler portion processes
only the length attribute.

Basic Partitioned Access Method (BPAM) :
A method of storing and retrieving
sequences of data "members" belonging
to a data set stored on a direct-access
device; the data set contains a direc-
tory that relates the member name with
the address where the sequence starts.

Basic Sequential Access Method (BSAM):
A method of storing and retrieving
physical blocks of data from a
sequentially organized data set.

Concatenation: The process of linking
together, chaining, or joining.

Control Program: A collective term refer-
ring to all control routines of the
operating system.

Control Section: The smallest separately
relocatable unit of a program; that
portion of text specified by the pro-
grammer to be an entity, all elements
of which are to be loaded into contigu-
ous main storage locations.

A block of coding that can be relocated,
independently of other coding, at load
time without altering or impairing the
operating logic of the program; it is
identified by a CSECT or START
instruction.

Data Control Block (DCB): A region in
storage used for communication between
the source program, the control program,
and the access routines.

A control block through which the infor-
mation required by access routines to
store and retrieve data is communicated
to them.

GLOSSARY

Data Set: A named collection of data.

Direct Access: Retrieval or storage of
data by a reference to its location on
a volume, rather than relative to the
previously retrieved or stored data.

External Symbol Dictionary (ESD): Part of
an object or load module produced by
the assembler that identifies the
external symbols and entry-point symbols
referenced by and defined within the
module.

Function Block: A portion of the coding
that constitutes a logical element.

Global Dictionary: A table containing macro
mnemonics and global variable symbols.

Global Variable Symbols: Symbols that com-
municate values between statements in
one or more macro-definitions and state-
ments outside macro definitions.

Global SET symbols are the only global
variable symbols.

Hashing: Processing a symbol in order to
arrive at an address that falls between
two limits.

Hash Table (HT): A table of addresses that
point to entries in a dictionary.

Inner Macro-instruction: A macro-instruction -
used as a model statement in a macro-
definition.

Linkage Editor: A program that produces a
load module by transforming object mod-
ules into a suitable format.

Literal: A representation of a constant
which is entered into a program by
specifying the constant in the operand
of the instruction in which it is used.
The assembler stores the value specified
by the literal in a literal pool, and
places the address of the storage field
containing the value in the operand field
of the assembled source statement.

Literal Pool: A portion of the object
program containing literals processed
by the assembler.

Load Module: A module in a format suitable

for loading into main storage by the
control program.
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Local Dictionary: A table containing local
variable symbols and sequence symbols.

Local Variable Symbols: Symbols that com-
municate values between statements in
the same macro-definition, or between
statements outside macro-definitions.

The following are local variable symbols:

1. Symbolic parameters
2. Local BET symbols
3. System variable symbols

Logical Element: An intermediate level of
logic, comprising a group of function
blocks, which fulfills one of the spec-
ific objectives of a major component.

Logical Record: A record from the stand-
point of its content, function, and use
rather than its physical attributes;
i.e., one that is defined in terms of
the information it contains. (Contrasted
with Physical Record.)

Macro-definition: A set of statements
that provides the assembler with the
mnemonic operation code and the format
of the macro-instruction, and the
sequence of statements the assembler
generates when the macro-instruction
appears in the source program.

Macro-instruction: A source-program state-
ment for which the assembler generates a
sequence of assembler language statements
for each occurrence of the macro-
instruction. Three types of macro-
instructions may be written:

1. Positional - operands in fixed
order

2, Keyword - operands in variable
order

3. Mixed-mode - combination of above

Macro-instruction Prototype: The second
statement of every macro-definition; it
specifies the mnemonic operation code
and the format of all macro-instructions
that refer to the macro-definition.

Main Storage: All addressable storage from
which instructions can be executed or
from which data can be loaded directly
into registers.

Major Component: The largest describable
logical division of the assembler pro-
gram, i.e., a phase.

Model Statements: The macro-definition
statements from which the desired
sequences of assembler language state-
ments are generated.

120

Module: One or more relocatable units of a
program processed in one execution.
The input to, or output from, a single
execution of the assembler; a program
unit that is discrete and identifiable
with respect to the assembling process.

Object Program: A machine-language program
which is the output after translation
from the source program.

Operating System/360: A modular and device
independent operating system requiring
direct-access-storage-device resicence;
minimum core storage requirement is 32K.

Ordinary Symbol: One alphabetic character
followed by zero through seven alphameric
characters.

Outer Macro-instruction: A macro-instruction
that is not used as a model statement in
a macro-definition.

Overlay: A section of a program loaded into
main storage, replacing all or part of a
previously loaded section.

Physical Record. A record from the stand-
point of the manner or form in which it
is stored, retrieved, and moved; 1i.e.,
one that is defined in terms of physical
qualities, or is meaningful with respect
to access. (Contrasted with Logical
Record)

Pointer: An address used to point to a
table or file entry.

Prototype Statement: See Macro-instruction

Prototype.

Pseudo-operation Code: A hexadecimal one-
byte code assigned to all assembler
instructions (pseudo-ops) by programming
systems for internal use.

Record: A general term for any unit of data
that is distinct from all others when
considered in a particular context.

Relevant Ordinary Symbol: An ordinary sym-
bol relevant to the macro generator, i.e.,
for macro-instruction generation or
conditional assembly.

Relocation Dictionary (RLD): Part of an
object or load module that identifies
all relocatable address constants in
the module.

Relocation Identifier: A two-digit hexa-
decimal value used to associate an



instruction with a control section for
relocation purposes.

SET Symbols: Variable symbols defined in
the name field of SETx statements.

Significant Comma: A comma that delimits
(defines end of field) the parameters
of the operand list or the elements of
a sub-list.

Significant Format: The source statement
image with variable symbols, etc.,
replaced by flags and pointers.

Source Program: A series of statements in
the symbolic language of the assembler
that is input to the translation process.

Synonyms: Two or more symbols that result
in the same address when they are hashed
by a hashing routine.

System Macro-instructions: Macro-
instructions that correspond to macro-
definitions prepared by IBM.

Task: A unit of work for the central
processing unit from the standpoint of
the control program; the basic multi=-
programming unit under the control
program.

Test Translator (TESTRAN): A facility that
allows various debugging procedures to
be specified in assembler language
programs.

Utility Data Set: In Operating System/360,
a data set reserved for intermediate
results.

Variable Symbol: A type of symbol that is
assigned different values by either the
programmer or the assembler, thus
allowing different values to be assigned
to one symbol. There are three types of
variable symbols: symbolic parameters,
system variable symbols, and SET symbols.
Variable symbols consist of an ampersand
followed by an ordinary 1 - 7 character
symbol.

Work Bucket: Data added to a text record

to hold intermediate and/or final results
of processing that record.
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INDEX

Additional facilities, use of 2
AGO statement record format 90
AIF statement record format 90
Assembler edited text 89

literal 94

punch 94

title 94
Assembler instruction codes, internal
Assembler, purpose of 1
Assembly phases 6, 22
Attribute record format 90
A-type constant evaluation 38

CCW evaluation 38
Character string format 91
Concatenation, macro evaluation 91
Conditional assembly 16
Constants, type A, Y, V and S
evaluation 38
Control Program Services 2, 116
usage 117
Cross~-reference 32
table format 109
write 40
CSECT 26, 34

DC/DS operand work bucket 98

Decimal constant evaluation 34

Declarative statement processing 38

Delimiter work bucket 99

Diagnostic messages, write 41

Diagnostic phase 41

Dictionary collection 13, 85
records 11

Dictionary entries

Phase 4 110, 111

Phase 5 111
Dictionary

external symbol 25

global 14

local 14

permanent 13
Dictionary header format 111
DROP instruction processing 34
DSECT 26, 34
D-type constant evaluation 36

Edited text

assembler 89, 94

fully 88

partially 85
END assembler instruction 22, 34
End of Data Set record 84
End-of-Macro instruction record 17
END record, write 40
ENTRY assembler instruction 25
Error record 84, 90
ESD Adjustment Table 29
ESD

build 25

format 108

output 29
E-type constant evaluation 36
EXEC parameter processing 8
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EXTRN assembler instruction processing
Evaluation

decimal constant 34

expression 34, 104

machine instruction 36

work bucket 34, 101

Fixed point constant evaluation 36
FLAGA 82

Floating point constant evaluation 36
F-type constant evaluation 36

Fully edited text 88

Global dictionary 14
Global pointer 87

Hash Table 113
Highest severity code 41
H-type constant evaluation 36

ICTL statement processing 8
Iterate mode 26

Level number of phase 2
Listing control instructions,
processing 34
Listing, program 38
Literal Adjustment Table 30, 32
format 109
Literal Base Table 28, 30
format 108
Literal collection 22
Literal Table format 107
Literal work bucket 101
Local dictionary 14
Local pointer 87
Logical statement format 85
LTORG statement
processing 22
work bucket 101

Machine instruction evaluation 36
Machine requirements 1
Macro generation and conditional
assembly 6, 8, 16
Macro generator output record 89
Macro instruction
operand reference 91
operand value record 93
parameter type-attributes 105
sublist operands 93
table entries 118
Macro Name Table
build 10
format 106
Macro prototype
header pointer 87
positional parameter pointer 87
Main storage
additional 2
allocation 115
Major Components
identification 2
functions of 6
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MEND record 90
MEXIT record 90
Multi-defined symbols 32

Normal mode 26

Object program, punch 38
Object record 95
Open code signal 85
Operand field symbol work bucket 10
Operand list 86
Operating System 1

Programmer's Guide 9
Operator/delimiter work bucket 99
Operator hierarchy 91
OPTION card 41

Parameter Table 17
Partially edited text 85
Permanent (Resident) Dictionary 13
Phase DI 7, 41
Phase E1 6, 8
Phase E2 6, 9
Phase E3/E3A 6, 11
Phase E4P/E4M/EA4S 6, 13
Phase E5P/E5/ESA/ESE 6, 16
Phase PP 7, 40
Phase 07, 07A, 07B 6, 22
Phase 071 6, 24
Phase 08/082/08B 7, 25
Phase 09 7, 27
Phase 09I 7, 29
Phase 10 7, 31
Phase 10B 7, 34
Phase 21A 7, 36
Phase 21B/21C/21D 7, 38
Phase version and level 2
Post processor 40
Program listing, print 38
Program

flow 2

organization 2
Programmer's Guide, Operating System
Program segment

ASM 6, 8
INP 6, 8
MAC 6, 8

RTA 6, 22

RTB 7, 27
Prototype statement, record format
PUNCH assembler instruction 28

Record type-indicators 81

Register Availability Table 34
record 94

Re-iterate mode 26

Relevant Ordinary Symbol Table 11
record format 110
segment format 106

Relocation List Dictionary Table 38
write 40
format 109

REPRO assembler instruction 28
record format 85

Resident Dictionary 13

Self-defining term

0

92

record format 93

work bucket 100
Sequence of evaluating expression
operators 91
SET statement record format 112
Source record 84, 89
Standard operator list 86
Standard pointer 86
START assembler instruction 26
Statement work bucket 97
Storage assignment 25
S-type constant evaluation 38
Substring format 91
Switches Table 34

record 95
Symbolic length work bucket 99
Symbol List Table

build 24

segment format 107

section format 107
Symbol substitution 31
Symbol Table

build 27 .

format 108
Syntax scan 11
SYSIN 2
SYSLIB 2
SYSPRINT 2
SYSPUNCH 2
SYSRES
SYSUT1
SYSUT2
SYSUT3
System environment 1
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Table identification 106
Termination, abnormal 17
TESTRAN Symbol Table 28
Text scan, partial 9
Translate Table 80
Type-indicators, record 81

USING instruction processing 34

Variable symbol, record format 91
Version number of phase 2
V-type constant 25

evaluation 38

Work bucket
add to input records 122
types of 22
evaluation 34

Work bucket format
DC/DS operand 98
evaluation 34, 101
literal 101
LTORG statement 101
operand field symbol 100
operator/delimiter 929
self-defining term 100
statement 97
symbolic length 99

Y-type constant

evaluation 38
programmer's flag 41
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