














(T T T T e L Sttt T - it |
|Instruction |Name Field {operand Field |
------------------ $-—ammm + i
{Prototype state- |Symbolic parameter or |0 or more operands that are symbolic param- |
|ment |blank ¢ | eters, separated by commas, followed by 0 or}
| | jmore operands {(separated by commas) in the |
| | | form of symbolic parameter, equal sign, |
| | |optional standard value i
bem e po-mmmmmmmmem + T I s
|Macro instruction |Symbol, or variable {0 or more positional operands separated by
|ntat ement {symbol, sequence symbol|commas, followed by 0 or more keyword oper-
§ |or blank, or concate- |[ands (separated ky commas) in the form of

i |nation of variable sym-|keyword, equal sign, value?
{ {bols and other charac- |

| |ters that is equivalent|
|

PO S TGRS Up——

|to symbol |
e ————— et +
{Assembler language{Symbol, or variable |Any combination of characters (including
| statemente® S |symbol, sequence symboljvariable symkols)

| lor blank, or concate- |
Ination of variable sym-|
| bols and other charac- |
jters that is equivalent|
[to symbol |
4

d
|*May be used only as part of a macro definition.

2variable symbols appearing in a macro instruction are regplaced by their values before
the macro instruction is processed.

3SET symbols may be defined as subscripted SET symbols.

“Variable symbols may not be used to generate the following mnemonic operation codes,
nor may variable symbols be used in the name and operand fields of these instructions:
COPY, END, ICTL, ISEQ, REPRO, and START. Variable symbols may not be used to generate
a macro instruction mnemonic operation code.

|
|
|
|
|
|
I
|
|
|

|®The line following a REPRO statement may not contain variakle symbols.
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Chart 3. Expressions

—-———

L 4
| Expression {Arithmetic Expressions |Character Expressions

T
|Logical Expressions

b= ——t-- 1 fommmmmm oo e
|May contain |1. Self-defining terms |1. Any comkination of |]1. SETB symbols
{2. Length, scaling, inte- | characters enclosed }2. Arithmetic
i | ger, count, and number | in quotation marks | relations?
| | attributes |2. Any variable symbol |3. Character
| |3. SETA and SETB symbols | enclosed in apostro- | relations?
| |4. SETC symbols whose | rhes |
| | value is 1-8 decimal |3. Concatenation of |
{ | digits | variable symbols and |
| |5. Symbolic parameters, if| other characters {
{ | corresponding operand | enclosed in apostro- |
| | is self-defining term | ghes |
l |6. &SYSLIST(n), if corre- |U4. Request for tyre |
| | sponding operand is | attribute. |
| i self-defining term | |
| |7. &SYSLIST(n,m), if cor- | |
| | responding operand is | |
| { self-defining term { |
i |8. &SYSNDX | |
k + + + - -
|Operators are |+,-,¢*, and / parentheses |Concatenation, with a |AND, OR, and NOT
| | permitted |period (.) | rarentheses
{ | { | permitted
- 4 1 — -
|Range of {-232 to 4231 -] |0 to 255 characters |0 (false) or
| values { | |1 (true)
___________ $ —_— 4 ——— $—— e
|May be used in|1. SETA operands {1. SETC operands? |1. SETB operxands
| |2. Arithmetic relations |2. Character relations? |2. AIF operands
} {3. Subscripted SET symbols| |
i j4. &SYSLIST | |
{ |5. Substring notation | i
i |6. Sublist notation | {
'_________ _______ i
|tAn arithmetic relation consists of two arithmetic expressjons related by operators GT,
| LT, EQ, NE, GE, or LE.

{2A character relation consists of two character expressions related by operators GT,

{ LT, EQ, NE, GE, or LE.
| used in character relations.
| compared is 255 characters.
smaller will always compare less than the larger.

3Maximum of eight characters will be assigned.

= w——
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| Sttt k Sttt T
|Attribute|Notation|May be used with

|

T S T
{Symbols ocutside
|macro definitions;
[symbolic parameters,
|€SYSLIST(n), and

| §SYSLIST(n,m), inside
jmacro definitions

| Type

|
| T

L 3
| Produces pertinent
{value when T'

is

May be used in

| Symbols outside
jmacro definitions;
|symbolic parameters,
| €SYSLIST(n), and

| §6SYSLIST(n,m),
|macroc definitions
4

-+

N -

. Charact

. SETC operand fields

er relations

inside

Any letter except L,
M,N,O, T,

and U

Arithmetic

expressions

T

| Symbols outside
jmacro definitions;
|symbolic parameters,

| 6SYSLIST(n), and

| 6SYSLIST(n,m), inside
|macro definitions

H,F,G,D.,E.K,P,

and 2

Arithmetic

expressions

4
| Symbols outside
|macro definitions;
|symbolic parameters,

| §SYSLIST(n), and

{ §SYSLIST(n,m), inside
|{macro definitions

H,F,G,D,E,K,P, and 2

Arithmetic

expressions

=

| Symbolic parameters
corresponding to
|macro instruction
{operands §SYSLIST(n)
jand &SYSLIST(n,m),
}inside macro defini-

jtion
4

s

Any letter except L

Arithmetic

B el e R R e L e el s e T PR SO ——

expressions

| Number
|
i
|

W L ———
z
-

A g

|Ssymbolic parameters
| €éSYSLIST and

{ §SYSLIST(n), inside
|macro definitions

L

e e e = a e T T L o p—

Any letter except I |Arithmetic

o e, v s

expressions
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Chart 5.

|Symbol

Variable Symbols

jDefined by

L
Initialized or set tojValue changed by

May

be used in

|Symbolic*
| parameter

- ——

Prototype
statement

Corresponding
macro instruction
operand

+
| (Constant throughout

|definition)

i
.

N
.

Arithmetic
expressions

if operand is
self-defining

term
Character
expresgsions

P ——
[0
3
>

ICLA or GB
instructio

i
4
T
|
|
|
|
|
|
|
4
T
|
|
]
|
4

LA
n

o e o s . et S e . e S . . S s, ]

o

U S p——
0ni

ETA instruction

N [ ad
.

e e e = 508 s s st e e e o e e o

Arithmetic
expressions
Character
expressions

Agppendix D:

Macro Language Surxary

L Oy RIS —— S

29



-
{Variable 1 by |
lerabal ;Defined by |Initialized or s t to
isyer i et tojValue changed b 1
e % o . Yy {May be used in i
' ;igzs or GBLB|O B T |sE 1 l
_ox GBL |SETB instructi 1 o
2 : : l ruction |1. Arithmetic 1
| | ‘ | expressions |
‘ ; | ! 2. Character |
o | | ' | exp;essions |
oare {rcie or amcin — e
- H ssions
| inetroctson 'valuecharactet | SETC instruction t --4
i | | ! |1. Arithmetic |
| ‘ | l { gxpressions. |
l | | ' { if value is |
' ' | ‘ | self-defining|
o | | o, ke |
S ! ) # . aracter
‘ :Assembler |Macro instructio H 1 e g
| i o n | (Constant throughout i i eti 1
i i I jdefinition; unique f 1 e rossion l
B i | le?ch macro instruc- °x| o™ |
{ §SYSECT2 {As H oo | st |
' l sembler }Control section in T;E_ 1 T
| comerol. onstant th i e -
i : Iinsttuctggcr); appea lercr one gg:gggut |expresaic ‘z
_— i I pears |CSECT, DSECT, and | xpressions |
} §SYSLISTS jAssemb BT - | |
‘ | embler {Not applicable o T 1 l
i i l [ |Nct agplicakle TN’ ............ 1
o L | i larichoesic | |
{ SSYSLIST s |Assembler  |Cor 1C
‘CSYSLIST(n) gnssembler :Corresponding ‘‘‘‘‘ T;C leXPIQSSionS }
{n,m)* BACIKO i - onstant 11. Arithmetic
: st i ‘operan;nsttuctxon 'definition§hroughout 1. Arithmetic |
| ' i ' | ?xpressions |
I | | | } if operand isj
| i | ‘ { self-defining|
| 1 | { :2 éﬁtm 1
__ * i i . aracter
; TYP ;Assenbler {unexonic operation T(C l e :
| ot scat i onstant th i er 1
| E {definede:ent :h:gh {definition s::ug:out | morossic }
B _ i | sented by tSYSECTpre-‘CSECT' and_ STAND jE—— |
o Hss - i lDSECT, and START)' l !
‘ ! embler {Name of first PSECT 1 l l
‘ i | Sefined vithin l(cogs@ant throughout Icha !
] | |assembly; null |definition; set by je ressic '
| i |ateing 3¢ no PSECT |first PSECT statement)| xpressions l
I;;;—- i |is defined : | |
e S S
’ DATE :Assenblez |Assemkler date T(C s 1 ;
Asse onstan H 1
: | : o [assemhlyf throughout |1. Character }
‘‘‘‘‘‘‘‘‘‘ i | } %2 :xpressions i
S U [ - Macro
: TIME %Assembler |Assembler ti;; ....... l; gh 1 e }
Asse Constant 11. ¢ T
: i : ° ke throughout (1. Charactex }
. i | | { expressions |
- o ! |2. Macro |
______ I 1 definitions |
-
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APPENDIX

Es

SAMPLE

ASSEMBLY

Given:

1. A TABLE with 15 entries, each 16 bytes long, having this format:

-

r T
| Number of Items |Switches
L

R L)
|Address | Name
....... i i 4

3 bytes 1 byte 4 bytes 8 bytes

2. A LIST of items, each 16 bytes long, having this format:

S T-= T v
| Name | Switches |Number of Items |[Address
3 i

“R—

8 bytes - 1 byte 3 bytes 4 Lkytes

Find: Any of the items in the list which occur in the table and put the switches, numker
of items, and address from that LIST entry into the corresponding TABLE entry.
LIST item does not occur in the TABLE, turn on the first kit in the switches-byte of the

LIST entry.

The TABLE entries have Leen sorted by their name.

EXAM TITLE °'SAMPLE ASSEMBLY'
: THIS IS THE MACRO DEFINITION
’ MACRO
MOVE §&TO, §FROM
:: DEFINE SETC SYMBOL
-t LCLC &TYPE
:: CHECK NUMBER COF OPERANDS
.

AIF {(N' §SYSLIST NE 2).ERROR1
.* CHECK TYPE ATTRIBUTES OF OPERANDS

AIF (T'&§TO NE T°®&FROM).ERROR2
AIF (T*'S§TO EQ 'C® OR T'€TO EQ °'G' OR T'&TO EQ °'K').TYPECGK
AIF (T*£TO EQ 'D' OR T'STO EQ 'E*' OR T'€TO EQ °*H').TYPEDEH
AIF (T*§TO EQ "F').MOVE
AGO . ERROR3

-TYPEDEH ANOP

.*
- * ASSIGN TYPE ATTRIBUTE TO SETC SYMBOL
..
&§TYPE SETC T'ETO
.MOVE ANOP
* NEXT TWO STATEMENTS GENERATED FOR MOVE MACRO
LETYPE 2, §FROM
STETYPE 2,€TO
MEXIT
.*
.* CHECK LENGTH ATTRIBUTES OF OPERANDS

.
.TYPECGK AIF (L*&€TO NE L®'EFRCOM OR L'&TO GT 256) .ERRORY
* NEXT STATEMENT GENERATED FOR MOVE MACRO

MVC &§TO, EFROM

If the

Arrendix E: Sample Assembly 101




MEXIT

*

.* ERROR MESSAGES FOR INVALID MOVE MACRO INSTRUCTIONS

. *

.ERROR1 MNOTE 1, °*‘IMPROPER NUMBER OF OPERANDS, NO STATEMENTS GENERATED'
MEXIT

.ERROR2 MNOTE 1, 'OPERAND TYPES DIFFERENT, NO STATEMENTS GENERATED'
MEXIT

.ERROR3 MNOTE 1, °‘'IMPROPER OPERAND TYPES, NO STATEMENTS GENERATED®
MEXIT

.ERROR4 MNOTE 1, °*IMPROPER OPERAND LENGTHS, NC STATEMENTS GENERATED®
MEND

t 4

. MAIN ROUTINE

-

ARGSRCH CSECT PUBLIC,READONLY

BEGIN STM R14,R12,12(R13) SAVE CALLER'S REGISTERS
LR R14,R13
L R13,72(R13) SECURE PSECT COVER FOR THIS ROUTINE
USING RSAVE,R13
ST R14,RSAVE+4 SAVE CALLER'S SAVE AREA COVER
LR R12,R15 ESTABLISH ADDRESSABILITY OF PROGRAM
USING BEGIN,R12 AND TELL THE ASSEMBLER
LM R5,R7,=A(LISTAREA,16,LISTEND) 1CAD LIST AREA PARAMETERS
USING LIST,RS REGISTER S5 POINTS TO THE LIST

MORE BAS R14, SEARCH FIND LIST ENTRY IN TABLE
™ SWITCH, NONE CHECK TO SEE IF NAME WAS FOUND
BO NOTTHERE BRANCH IF NOT
USING TABLE, Rl REGISTER 1 NOW POINTS TO TABLE ENTRY

MOVE TSWITCH,LSWITCH MOVE FUNCTIONS

Following the macro instruction MOVE, the macrc definition might go through the following
sequence:

LCILC &TYPE )

AIF {2 NE 2).ERROR1

ALF (T*TSWITCH NE T'LSWITCH).ERROR2

AIF (T*'TSWITCH EQ 'C*' OR T'TSWITCH EQ 'G' OR T'TSWITCH PBQ "K*
) .TYPECGK
-TYPECGK AIF L*TSWITCH NE L°LSWITCH OR L'TSWITCH GT 256).ERRORY

As a result, the following instruction would be assemkled intc the object program in
place of the macro instruction MOVE:
MVC TSWITCH, LSWITCH

MOVE TNUMBER, LNUMBER FROM LIST ENTRY

Again, the MOVE macro instruction and how the macro definition would process.it:
LCLC &TYPE
ALIF. (2 NE 2).ERROR1
AIF (T' TNUMBER NE T°'LNUMBER).ERROR2

AIF (T'TNUMBER EQ 'C*®' OR T'TNUMBER EQ *G' OR T*TNUMBER EQ ‘K’
) .TYPECGK

.TYPECGK AIF (L*TNUMBER NE L°'LNUMBER OR I°'TNUMBER GT 256).ERRORY

This would be substituted in the assembled code in place of the macro instruction:
MVC TNUMBER , LNUMBER
MOVE TADDRESS,LADDRESS "TO TABLE ENTRY

Once again, the MOVE macro definition would prccess the macro instruction:
LCLC &TYPE

AIF (2 NE 2).ERROR1
AIF (T*TADDRESS NE T'LADDRESS).ERROR2
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AIF (T*TADDRESS EQ °*C* OR T'TADDRESS EQ *G' OR T'TADDRESS EC

*K*) . TYPECGK

AIF T*TADDRESS EQ 'D* OR T'TADDRESS EQ ‘'E* OR T°'TADDRESS EQ

'‘H*) . TYPEDEH

«MOVE

AIF (T*TADDRESS EQ ‘'F').MOVE

ANOP

Thene lines of code would be generated, replacing the MOVE macro instruction:

L 2,LADDRESS
ST 2,TADDRESS

The assembler continues with the following source statements:

NOTTHERE

EXIT

NONE
*

*
*

SEARCH

Loop

HIGHER

NOTFOUND

SAP

RSAVE

BXLE RS5,R6,MORE LOOP THROUGH THE LIST

B EXIT SUBROUTINRE COMPLETION

oI LSWITCH,NONE TURN ON SWITCH IN LIST ENTRY
BXLE R5,R6,MORE LOOP THROUGH THE LIST

L R13,RSAVE+Y4 RETURN TO CALLER

L Ri%,12(R13) RESTORE EXIT ADDRESS

oI 11(r13),1 SET LINKAGE BIT

LM R2,R12,28(R13) MULTIPLE REGISTER RESTORE

BR R1u4 RETURN TO CAILLER

EQU X*80°*

BINARY SEARCH ROUTINE

NI SWITCH, 255-NONE TURN OFF NOT-FOUND SWITCH

LM R1,R3,=F"128,4,128" LOAD TABLE PARAMETERS
LA R1,TABLAREA-16{R1) GET ADDRESS OF MIDDLE TABLE ENTRY
SRL R3,1 DIVIDE INCRENENT BY 2
CLC LNAME, TNAME COMPARE LIST ENTRY WITH TABLE ENTRY
BH HIGHER BRANCH IF SHOULD BE HIGHER IN TABLE
BCR 8,R14 EXIT IF FOUNL
SR R1,R3 OTHERWISE IT IS LOWER IN THE TABLE
SO SUBTRACT INCREMENT
BCT R2,LOOP LOOP 4 TIMES
B NOTFOUND ARGUMENT IS NOT IN TBE TABLE
AR R1,R3 ADD INCREMENT
BCT R2, LOOP LOOP 4 TIMES
oI SWITCH,NONE TURN ON NOT-FOUND SWITCH
BR R14 EXIT
All literals, except literal address constants, go here:
=F"'128,4,128"
PSECT
ENTRY BEGIN
DC F'76°' USER'S SAVE AREA
DC - 18F'0’
DS X FOUND SWITCH FOR BINARY SEARCH

SWITCH
*

*
*

TABLAREA

THIS 1S THE TABLE

DS oD
DC XLB'0',CL8'ALPHA®
DC XL8'0',CL8"BETA'

DC XL8*0',CL8*DELTA"®
DC XL8'0',CL8*EPSILON'
DC XL8'0',CL8'ETA"

nC XL8°0°*,CL8"GAMMA®
DC XL8*0*,CL8* IOTA®

bC XL8°0',CL8 "' KAPPA®
DC XL8'0*,CL8'LAMBLCA"®
DC XL8°0°,CL8'MU"*

pC X1L8'0',CL8'NU"

DC XL8'0',CL8 * OMICRON®
DC XL8'0',CL8'PHI®

DC XL8'0°,CL8"SIGMA®

Appendix D: Sample Assembly
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DC XL8'0"',CL8"ZETA"
*

. THIS IS THE LIST
*
LISTAREA DC CL8'LAMBDA® ,X'OA' ,FL3"29" ,A(BEGIN)
pC CL8'ZETA',X'05',FL3°5"',A (LOOP)
DC CL8°*THETA® ,X'02*,FL3'45* , A (BEGIN)
DC CL8"TAU',X*00°',FL3'0',A(1)
DC CL8°'LIST',X*1F',FL3°456°',A(0)
LISTEND DC CL8'ALPHA',X'00°*,FL3'1",A(123)

. THESE ARE THE SYMBOLIC REGISTERS
&

R1 EQU 1
R2 EQU 2
R3 EQU 3
RS EQU S
R6 EQU 6
R7 EQU 7
R12 EQU 12
R13 EQU 13
R14 EQU 14
R15 EQU 15

Address constant literals go here:
=A(LISTAREA, 16, LISTEND)
*
* THIS 1S THE FORMAT DEFINITION OF LIST ENTRYS
*
LIST DSECT
LNAME Ds CL8
LSWITCH DS C
LNUMBER DS FL3
LADDRESS DS F
*
* THIS IS THE FORMAT DEFIRITION OF TABLE ENTRYS
»
TABLE DSECT
TNUMBER DS FL3
TSWITCH DS C
TADDRESS DS F
TNAME DS CL8
END
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&§5YS, restrictions on use 56
§SYSDATE (see date variable)
&SYSECT

{8ee current control section name)
ESYSLIST

(see macro instruction operand)
£SYSNDX

(see macro instruction index)
&SYSPSCT

(see prototype control section name)
§SYSSTYP

(see current control section tyge)
§SYSTIME {(time variable)

Absolute term 9

Address constants
A-type 41,65
complex relocatable expressions 41
literals not allowed 11

41-u43

Q-type 42
R-type 42-43,65
S-type 42,65
V-type 42,65
Y-type 41-42,65
Addressing

caution, CCW command 46
dummy sections 19-20
explicit 15
external control sections 24
external dummy sections 22
implied 15
relative 17
AGO instruction
example 75
format of 74
inside macro definitions 75
operand field of 75
outside macro definitions 75
sequence symbol in 74-75
use of 74
AGOB insturction (see AGO instruction)
AIF instruction
example of 74
format of 74
inside macro definitions 74
invalid operand fields of 74
logical expression in 74
operand field of 74
outside macro definitions 74
sequence symbols in 74
use of 73-74
valid operand fields of 74
AIFB instruction (see AIF instruction)
Alignment, boundary
CNOP instruction for 50-51
machine instruction 25
Ampersands in
character expressions 70
macrc instruction operands 59
MNOTE instruction 74-7S
symbolic parameters 54,56-57

INDEX

variable symbols S3
ANOP instruction

example of 75

format of 75

sequence symbol in 75

use of 75
Apostrophes, free
Apostrorhes in

character expressions 70

macro instruction operands 59

MNOTE instruction 78
Arithmetic expressions

arithmetic relations 72

evaluation procedure 68

operand sublists 69

orerators allowed 68

parenthesized terms in evaluation of

SETA instruction 68-69

SETB instruction 72-73

Substring notation 70-71

terms allowed 68
Arithmetic relations 72
Assembler instructions

statement 30-51

55-56

Assembler language
comparison chart 95-100
macro language, relation to 52
statement format 5-6,7
structure 7-8
Assembler program
basic functions 2
output 47
Assembly, terminating an 51
Assembly no operation (see ANOP
instruction)
Asterisk
MNOTE instruction 78

68

Attributes (see also specific attributes)

assignment to control sections 22
how referred to 64
inner macro instructicn operands 64
kinds of 6u4-67
notations 64
operand sublists 64
outer macro instruction operands 64
sunmary chart of 99
use of 64-66

A-type address constant 41

Pase registers
address calculation 2,25
DROP instruction 16
loading of 15
USING instruction
Binary constant 38,65
Binary self-defining term 10
Blanks
logical expressions 72
macro instruction operands 59

15~16

Index
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CCW instruction 46
Channel command word, defining 46

Character constant 37-38,65
Character expressions
ampersands in 70
character relations 72
examples ot 70
periods and 70
SETB instructions 72-73
SETC instructions 69-70
Character relation 72
Character self-defining term 10
Character set 7
CNOP instruction 50-51
Coding form 4
COM instruction 21
Commas, macro instruction operands 59
Comments statements
example of 6,58
model statements 55
not generated 58
Comparison chart 95-100
Complex relocatable expressions 41
Concatenation
character expressions 70,71-72
defined 57
examples of 57
substring notations 71-72
Conditional assembly elements, summary
charts of 76
Conditional assembly instructions
how to write 63-76
Summary of 76
use of 63
{see also specific instructions)
Conditional branch
(see AIF instruction)
Conditional branch instruction 28
Constants
defining
{see DC instructions)
summary of 94
(see also specific types)
Continuation lines 5
Control dictionary 18
Control section location assignment 18
Control sections
attributes of 22
blank COMMON 21
CSECT instruction 19
defined 18
DSECT instruction 20-21

first control section, properties of 18

identification of 18
maximum location counter value 11
PSECT instruction 21-22
START instruction 18-19
unnamed 19
COPY instruction 51
COPY statements in macro definitions
format of 58
model statements, contrasted 58
operand field of 58
use of 58
Count attribute
defined 66
operand sublists 66

106

use of 66
variakle symbols 66
CSECT instruction 19
Current control section name
{§SYSECT) 82-83,100

affected Lty CSECT, DSECT, START 82-83

example of 82-83
use of 82-813
current control section type
(ESYSSTYP) 83-84,98
CXD instruction 45

pata definition instructions 32
channel command words 46
constants 32-43

storages 42-43

Date variable (8SYSDATE) 85,100

CC instruction 31-43
constant coperand subfield 36

address-constants (see address
constants)

Einary constant 38

character constant 37
decimal-constants 40-41
fixed-point constants 38-39
floating-point constants 39-40

hexadecimal constant 37-38
type codes for 34

duplication factor operand subfield 33

operand subfield modifiers 34
type operand sukfield 33-34
kit length specification 34-35
exponent modifier 36
length modifier 34
scale modifier 35
Decimal constants 40-41,65
length modifier 40-u41
length, maximum 40
packed 4o
zoned 40
Cecimal field, integer attribute of 65
Decimal self-defining terms 10
Cefining constants
(see DC instruction)
Cefining storage
(see DC instruction, DS instruction)
Defining symkols 9-11
Dimension, subscripted SET symkols 81
Coukle-shift instruction 25
DROP instruction 16
LS instruction 43-44
defining areas U4Uu
forcing alignment 44
DSECT instruction 20
Cumrmy section location assignment 20
Duplication factor 33,35
defining fields of an area 44
forcing alignment 44
CXD instruc 44-45

Effective address, length 26
EJECT instruction 47

END instruction 51

ENTRY instruction 23

Entry point symbol, identification of 23

EQU instruction 31-32



Equal signs, as macro instruction
operands 59
Exror message

(see MNOTE instruction)
Explicit addressing 15

length 26-27
Exponent modifiers 36
Expressions 13-14

absolute 13

evaluation 13

relocatable 14

summary chart of 98
kxtended mnemonic codes

RR format 30

RX format 29
External control section, addressing of 24
External dummy section

allocation for 22

definition of 22

description of 22
External symbol, identification of 23-24
EXTRN instruction 23-24

First control section 18
Fixed-point constants 35-36,38-39,65
format 39
positioning of 38
scaling 35
values, minimum and maximum 38
Fixed-point field, integer attribute of 65
Floating-point constants 39-40,65
alignwent 40
format 40
scale modifiers 40
Floating-point field, integer attribute
of 65
Format control, input 48

GBLA instruction
format of 79

inside macro definitions 79-80
outside macro definitions 79-80
une of 79-81

GBLB instruction
format of 79
inside macro definitions 79-80
outside macro definitions 79-80
use of 79-81

GBLC instruction
format of . 79
inside macro definitions 79-80
outside macro definitions 79-80

use of 79-81
General register 0, base register usage 16
Global SET sywmbols
defining 79
examples of 79-81
local SET symbols, compared 79
using 79
Global system variable symbols
definition of 78
types of 78
Global variable symbols
types of 78
(see also global SET symkols,
subscripted SET symbols)

78-82

Hexadecimal constants 37-38,65
Hexadecimal self-defining terms 10

I'
(see integer attribute)
ICTL instruction 48
Identification-sequence field 6
Identify dummy section 22
Identifying klank common control
section 21
Implied addressing 15-16
length 26
Inplied length specification
Inner macro instruction 61-62
defined 61
example of 61
symkolic parameters in 61-62
Instruction alignmwent 25
Integer attribute 65-66
decimal fields 65
defined 65
examples of 65
fixed-point fields 65
floating-point fields 65
notation 65
restrictions on use 66
symbols 65-66
use of 65-66
ISEQ instruction 49

26-27

K!
(see count attribute)
Keyboard statement formats
koundaries S
continuation lines 5
Keyword
defined 85
keyword macro-instruction 85-87
symbolic parameter and 86
Keyword, inner macro instructions used
in 87
Keyword macro definition
positional wacro definitions,
compared 85-86
use 86
Keyword macro instruction
example of 86-87
format of 86
keywords in 86
orerand sublists in 87
operands
invalid examples
valid examples 86
Keyword prototype statement 86
example of 86
format of 86
operands 86
invalid examples 86
valid exarwrples B86
standard values 86

86-87

I!
(see length attribute)

Index
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ICLA instruction
format of 67
use of 67
LCLB instruction
format of 67
use of 67
LCLC 1instruction
tormat of 67
use of 67
Length attribute
defined 65
examples 65
notation 65
restrictions on use 65
symbols 12,65
use of 65-66
Length modifier 35-36
bit-length specification 34
length subfield 34
Lengths explicit and implied 26-27
Linkage symbols
(see also ENTRY instruction, EXTERNAL
instruction)
entry point symbol 23
external symbol 23-24
Listing control instructions u46-us
Listing, spacing 47
Literal pools 12,49
Literals 11-12
character 26
DC instruction, used in 12
duplicate 50
format 12
literal pool, beginning 49-50
literal pools, multiple 12
Local SET symbols
defining 79
examples of 79-81
global SET symbols, compared 79
using 79-81
Local system variable symbols
(see also local SET symbols)
(see also subscripted SET symbols)
types of 78
Location counter 10-1%,33,36,45,50
maximum value 11
references to 11
Logical expressions
AIF instructions 73-74
arithmetic relations 72
blanks in 72
character relation 72
evaluation of 73
invalid examples of 73
logical operators in 72
parenthesized terms in
evaluation of 73
examples of 73
relation operators in 72
SETB instructions 72
terms allowed in 72
valid examples of 73
LTORG instruction 49

Machine-instruction examples and format
RR 25,27
RS 26,298
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RX 26,27
SI 26,28
Ss 26,28

Machine~-instruction mnemonic codes 27

Fachine-instructions
alignment and checking 25
literals, limits on 11
mnemonic operation codes 27-28
operand fields and subfields 25-26
symbolic operand formats 25

NACRO
format of 54
use 54

Macro language
extended features of 74-88
relation to assembler language 52
summary 95-100
Macro definition
defined 52
example of 55-56
how to prepare 54-58
keyword 52
(see also keyword wacro definition)
mixed-mode 52
(see also mixed-mode macro
definition)
placement in source program 54
use 52
Macro definition exit
(see MEXIT instruction)
Macro definition header statement
{see MACRO)
Macro definition trailer statement
{see MEND)
Macro instruction
defined 52
example of 61
format of 59
how to write 59-61
levels of 62
mnemonic operation code 59
name field of 59
omitted operands 690
example 60
operand field of 59-60
operand sublists 60-61

operands
ampersands 59
blanks 59

commas 59
equal signs 59
paired apostrophes 59
paired parentheses 59
operation field of 59
statement format 60
types of 52
used as mocdel statement 61
Macro instruction index (8§SYSNDX) 82,100
AIF instruction 82
arithmetic expressions 82
character relation 82
example 82
SETA instruction 82
SETB instruction 82
SETC instruction 82
use of 82



Macro instruction operand
(§SYSLIST) 84,100
attributes of 84
use of 84
(see also symbolic parameters)
Macro instruction prototype
statement 52,54
Macro instruction statement
(see macro instruction)
MEND
format of 54
MEXIT instruction, contrasted 77
use of 54,77
MEXIT instruction
example of 77
format of 77
MEND, contrasted 77
use of 77
Mixed-mode macro definitions
positional macro definitions,
contrasted 87-88
use 88
Mixed-mode macro instruction 87-88
example of 88
format of 88
operand field of 88
Mixed-mode prototype statement
example of 88
format of 88
operands of 88
Mnemonic operation codes 27
extended 28-30
machine instruction 27
RR format 27
RS format 28
RX format 27
SI format 28
S§S format 28
MNOTE instruction
ampersands in 77-78
apostrophes in 77-78
asterisk in 78
error message 77-78
example of 77-78
operand field of 77-78
severity code 77-78
use of 77-78
Model statements
comments field of 55
comments statements 55
defined 52,55
name field of S5
operand field of 55
operation field of 55
use of 55

Nl
(see number attribute)
Name entries 6
Number attribute
defined 66
example of 66
notation 66
operand sublist 66

Operand sublist
alternate statement format 60-61
defined 60-61
example of 60-61
use of 60-61
Operands
entries 6
fields 25-26
subfields 25-26
symbolic 25-26
Operating system 3
ORG instruction 49
Quter macro instruction defined 62

Paired apostrophes 59
Paired parentheses 59
Parentheses in
arithmetic expressions 70
logical expressions 69
macro instruction operands 57
orerand fields and subfields 25-26
Period in
character expressions 67
comments statements 58
concatenation 57
sequence symbols 64
Positional macro definition
(see macro definition)
Positional macro instruction
(see macro instruction)
Previously defined symbols 9
PRINT instruction 47
Program control instructions 45-48
Program listings 2
Program sectioning and linking 17-18
Prototype control section name
(ESYSPSCT)} 84,100
Prototype statement
example of 54
format of 54
keyword
(see keyword prototype statement)
nixed-mode

(see mixed-mode prototype statement)

name field of 54
operand field of 55
operation field of 54
statement format 54-55
symbolic parameters in 54,56-57
use of 54-55
PSECT instruction 21-22
PUNCH instruction 49

Q-tyre address constant 42

Relative addressing 17
Relocatability 2,7

attrikutes 14

program, general register 0 16
Relocatakle exgpressions 14

in USING instructions 15-16
Relocatakle terms 9

in relocatable expressions 14

pairing of 14
REPRO instruction 49

Index
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RR extended mnemonic codes 30

RR machine-instruction format 25,27
length attribute 25
symbolic operands 25

RS machine-instruction fcrmat 25,28
address specification 26
length attribute 25
symbolic operands 25

R-type address constant 42-43

RX extended mnemonic codes 29

RX machine-instruction format 25,27
address specification 26
length attribute 25
symbolic operands 25

sl
(see scaling attribute)
Sample assembly 101-104
Scale modifier 35-36
fixed-point constants 35-36
floating-point constant 36
Scaling attribute
decimal fields 6%
defined 65
examples of 65
fixed-point fields 65
floating-point fields 65
notation 65
restrictions on use 65-66
symbols 65
use of 65-66
Self-defining terms 9-10
(see also specific terms)
Sequence checking 49
Sequence symbols
AGO instruction 74-75
AIF instruction 73-74
ANOP instruction 75
how to write 67
invalid exanples of 67
use of 67
valid examples of 67
Set symbols
(see also local SET symbols)
(see also global SET symbols)
(see also subscripted SET symbols)
assigning values to 63
defining 63

symbolic parametexs, contrasted 63

use 63-64
SET variable 78
SETA instruction
examples of 68
format of 68
operand field of 68
evaluation procedure 68
operators allowed 68
parenthesized terms 68
terms allowed 68
valid examples of 68
operand sublist 69
example 69
SETA symbol
assigning values to 69
defining 63
SETA instruction 68
SETC instruction 69
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using 68-69
SETB instruction
example of 73
format of 72
logical expression in 72
arithmetic relations 72
blanks in 72
character relations 72
evaluation of 73
operators allowed 72
terms allowed 72
operand field of 73
invalid examples of 73
valid examples of 73
SETB symbol
AIF instruction 73-74
assigning values to 63
defining 63
SETA instruction 73
SETB instruction 73
SETC instruction 73
using 73
SETC instruction
apostrophes 70
character expressions in 70
ampersands 70
periods 70
concatenation in
character expressions 71-72
sukstring notations 71-72
examples of 70
format of 69
operand field of 69
substring notations in 70~-71
arithmetic expressions in 70
character expressions in 70
invalid examples of 71
valid examples of 71
type attribute in 70
SETC symkol
assigning values to 71
defining 63
SETA instruction 70
using 71-72

Severity code in MNOTE instruction 77

81 machine-instruction format 25,28
address specification 26
length attribute 25
symbolic operands 25
SPRCE instruction 47
S$S machine~instruction format 25,28
address srecification 26
length attribute 25
length field 26
symkclic cperands 25
Standard value
attrikutes of 87
keyword prototype statement 86
START instruction
positioning of 19 »
unnamed control sections 18-19
Statements 4-7
koundaries &4
examples 6
macro instructions 53
prototype 54
Storage, defining
(see DS instruction)



S-type address constant 42
Sublist
(see operand sublist)
Subscripted SET symbols
defining 81
dimension of 81
examples 81
how 0o write 81-82
invalid examples of 81
subscript of 81 :
using 81-82
valid examples of 81
Substring notation
arithmetic expressions in 70
character expression in 70
defined 70
how to write 70-71
invalid example of 71
SETA instruction 70
SETC instruction 70
valid examples of 71
Symbol definition, EQU instruction
for 31-32
Symbolic linkages 22-24
Symbolic operand formats 25-27
Symbolic parameter
concatenation of 57
defined 56
how to write 56
invalid examples of 56
replaced by 56-57
valid example of 56
Symbols
defining 9-11
length attributes 9,11
length, maximum 9
previously defined 9
restrictions 9
System macro instructions defined 53
System variable symbols 82-83

(see alsc specific system variakle
symbols) .
assigned values by assembler 82-83
defined 82

T!
{see type attribute)
Terms
expressions composed of 9
in parentheses 12-13
pairing of 14
Time variakle (§SYSTIME) 85,100
TITLE instruction 46-47
Type attribute
defined 64-65
literals 65
macro instruction operands 65
notation 65
symbols &5
use 65

Unconditional branch

(see AGO instrxuction)
Unconditional branch instruction 28
Unnamed control section 19
USING instruction 15-16,17

Variable symbols

assigning values toc 53

defined 53

how to write 53

types of S3

use 53

(see also specific variable symbols)

Virtual storage concept 1-2
V-type address constant 42
V-type address constant 41-42
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