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Course Name:; GMAP Programming
Course Code: 605 ‘

General Course OQutline

I. INTRODUCTION
A. Introduction of instructor, students, course
B. Class Administration

C. Course Outline

II. OVERVIEW OF 6000
A. Hardware Overview
B. Software Overview

C. General Characteristics of Processor

III. PROGRAM ORGANIZATION
A. GMAP Coding Form and Symbolic Card Format
B. Programming Conventions
C. Submitting GMAP Programs
D. Typical Deck Setups

E. Requirements for Submitting GMAP Programs

IV, DATA REPRESENTATION
A. Internal Data Representation
B. Processor Handling of Information
C. Instruction Formats
D. Data Word Formats
E. Iﬁtroduction to Pseudo Operations
1. Definition

2. Functional Groups



VI.

VII.

F. Storage Allocation Pseudo Operations
G. Data Generation Pseudo Operations
H. Summary

INTRODUCTION TO INSTRUCTIONS

A. Format

B. Types

C. Data Movement‘

D. Introduction to Address Modification
E. Using Address Modification

F. Direct Operands

G. Effective Address Instructions

H. Store Register Instructions
LITERALS

A. Introduction

B. Decimal Literals

C. Oétal Literals

D. Alphanumeric Literals

E. Instruction Literals

F. Variable Field Literals

G. Literals Modified by Direct Operand
INSTRUCTION REPERTOIRE

A, Review

B.

C.

D.

Instructions to be Discussed
Miscellaneous Store Instructions

Register Load and Store
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E. Shift Instructions

F. Arithmetic Operations In 6000

G, Fixed Point Arithmetic

H. Fixed Point Instructions

I. Transfer of Control

VIZI, LISTINGS AND LINKAGE
A, Contents
B. Intrqductién to Program Linkage
l.l Subroutines
2. Subprograms
C. Prograﬁ Linkage
D. CALL Pseudo Operation

E. SAVE and RETURN

IX. COMPARE ANDvLOGiCAL INSTRUCTTIONS
A. Introduction to Compare Instructions
B. Basic Compare Instructions
C. Boolean Functions
D, Boolean Analogy
E. Boolean Instructions
F. Other Boolean Operationg

G. Comprehensive Example -

X. TALLY WORDS AND ADDRESS MODIFICATION
A. Four Types of Modification
B. Indirect then Tally Variations

C. Indiract addressiang

D. Tally Pseudo Operations
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E. Increment Address, Decrement Tally

F. Refreshing Tally Words

G. Decrement Address, Increment Tally

H. Add Delta and Subtract Delta Modification
I. Character Operations

J. Other Variations of IT Modification

XI. MISCELLANEOUS INSTRUCTIONS
A. Introduction
B. Repeat Instructions - Introduction
C. Repeat (RPT)
D. RPTX Instruction
E. Repeat Double (RPD)
F. Repeat Link (RPL-RPLX)
G. BCD Imstruction
H. XEC and XED Instructions

I. Master Mode Entries-

XII. PSEUDO OPERATIONS
A. General Description
B. Functional Groups
C. Control Pseudo Operatiomns
D. Location Counter Pseudo Operations
E. Symbol-Defining Pseudo Operationé
F. Data Generating Pseudo Ops
G. Storage Allocation
H. Conditional Pseudo Operations

I. Special Word Format



XIII, MACRO OPERATIONS

A.

Introduction
Defining the Macro Prototype

Using the Macro Prototype

"Arguments for Macros

Created Symbols
Nesting of Macros
Pseudo Operations within Macros

System Macros

X1V, EXTERNAL AND INTERNAL INTERRUPTS

A.

B.

Execution of Interrupts

Internal Interrupts

Categories of Internal Interrupts
Master Mode\Entry Routines

ﬁME‘s for Activity Temmination

MME GESNAP

XV, INTRODUCTION TO INPUT/OUTPUT

A.

B.

Levels of Input/Qutput in 6000
Necessary Ingredients of I/0 Coding
1. Logical File Designator

2. Input/Output Buffer

3. Data Control List

4, Input/Output Command

XVI.. File and Record Control (GFRC)

A.

B.

Introduction to Input/OQutput

Introduction to File and Record Control (GFRC)
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XVII.

XVIII.

File Control Records
Standard System Formay
Logical Record Formats
File Control Block

File Designator Word

File and Record Control (GFRC) Calling Sequences

Functional Groups of Calling Sequences

Calling Sequences for File Preparation
Logical Record Processing
Input/Output Editor

Physical Record Processing

FLOATING POINT

Introduction

Purpose

Load and Store

Arithmetic Instructions
Miscellaneous Instructions
Compare Instructions

Summary of Arithmetic Operations

REVIEW OF INSTRUCTIONS

A,

B.

C.

Data Movement
Fixed~Point Arithmetic
Boolean Operations
Comparison

Transfer of Control

Miscellaneous Operations
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Page 6 of 7
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XIX.

XXI.

ADDRESS MODIFICATICN - REVIEW AND EXTENSION

A,

Review of Modification Capabilities
Register Modification
Indirect then Tally Modification

Register then Indirect Modification

Indirect then Register Modification

Coding ExXamples

EXTENDED INSTRUCTION SET

A,

B.

F.

Introduction

Data Word Formats
Instruction Word Formats
Multi-word Instructions
Single Word Instructions

Micro Operations

ANALYSIS OF LISTINGS

A,

BO

C.

Review

Files Produced by System Input (GIN)
Accounting Information

1. Job Information

2, Activity Information

Assembly Listing

Memory Map
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SERIES 6000 CHARACTERISTICS

MoDEL MoDEL MopeL
6030/6040 6050/6060 6070/6080
MEMORY S1ZE IN worRDS (36-BIT WorD) 65,536 - 98,304 - 131,072 -
' 131,072 524,288 1,048,576
CvcLE TiME (MICROSECONDS PER TWO |
WORDS) 1.2 1.2 0.5
No. oF DATA CHANNELS 16 24 24
Max., TrRANsFER RaTe Per I0M |
(CHARS/SEC.) 1.3 3.7M 6. 0
PERIPHERAL CAPACITY (SUB3YSTEMS) 16 24 24
INTERLEAVING No 2&4-way 2&84-way
InsTRUCTION OVERLAPPING No YES YeS
INSTRUCTIONS PER SECOND (MAX.) 340,000 550,000 1,400,000
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PROGRAM ACCESSIBLE REGISTERS

0 35] A REGISTER
I 351 Q REGISTER
T e 1T

0 7| E REGISTER (FLOATING POINT EXPONENTS)

0_ES8 A 35 «

EXP MANTISSA E/A REGISTER (FLOATING POINT)

0. E8 A 35 . Q. 71

EXP L MANTLSSA S E/A/G REG.
0 | 231 26, TIMER REGISTER
0 17]  INSTRUCTION COUNTER

0 17]  INDEX REGISTERS (0-7)
0 E i o0 171923

0 9 BAR  ___WORD _ _ LCH.BIT . ADDR.

REG L]
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INDICATOR REGISTER
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NOT USED

0

INDICATOR BITS NOT USED
e ; " e
011

18 ZERO >4

19 NEGATIVE

20 -~ CARRY

21 OVERFLOW

22 EXP., OVERFLOW

23 EXP. UNDERFLOW

24 OVERFLOW MASK

25 TALLY RUNOUT

26 PARITY ERROR

27 PARITY MASK

28  MASTER MODE

29  TRUNCATION (EIS)

30  MULTIWORD INSTRUCTION (EIS)

INTERRUPT

20
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H-6000 SOFTWARE SYSTEM MAJOR COMPONENTS

OPERATING SYSTEM (GCOS)
OTHER SYSTEN SOFTWARE
LANGUAGE PROCESSORS
TIME-SHARING SYSTEM

APPLICATIONS SOFTWARE

21
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SYSTEM SOFTWARE
OPERATING SYSTEM - GCOS

GENERAL COMPREHENSIVE OPERATING SUPERVISOR

GENERAL CAPABILITIES
MuLTIDIMENSIONAL MoDES OF PROCESSING
LocAL BatcH ProcessinG
RemoTE BATCH PROCESSING
REMOTE AccEss PROCESSING
TIME-SHARING
TRANSACTION PROCESSING

MULTIPROGRAMMING
MULTIPROCESSING
CENTRAL FILE SysTEM
FUNCTIONAL CHARACTERISTICS
RESOURCE MANAGEMENT
JoB SCHEDULING
JoB PRIORITY ALLOCATION
DATA BASE MANAGEMENT
ProGrAM AND DATA FILE SECURITY CONTROL
ON-LINE SYSTEM DEVELOPMENT

Ease oF Use -
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SYSTEM SOFTWARE

GENERAL LOADER

FILE AND RECORD CONTROL (GFRC)
UTILITY PACKAGE

SYSTEM EDITOR

BULK MEDIA CONVERSION (BMC)
SYSTEM MEDIA CONVERSION

INPUT MEDIA CONVERSION (GIN)

OutpPuT Mepia Conversion (SYSOUT)

23



LANGUAGE PROCESSORS

MACRO ASSEMBLER (GMAP)
FORTRAN COMPILER
COBOL COMPILER

ALGOL COMPILER

JOVIAL COMPILER

MISC. PROCESSORS

SOrRT/MERGE
IDS

ISP

24

STUDENT HANDBOOK
REFERENCE NO, 2-16



STUDENT HANDBOOK

TIME-SHARING SYSTEM REFERENCE NO, 2-17

PROGRAMHING LAWGUAGES
BASIC
FORTRAN
ABACUS

REMOTE JOB ENTRY
CARDIN
JOUT
SCAN
RBUG

FILE EDITING. INSPECTION AND MAINTENANCE
EDITOR
RUNOFF
DaTa BASIC
ACCESS
IDS DATA Query

TIME-SHARING SYSTEM EXTENSION & MAINTENANCE
LODX SuBsYSTEM
TDS
SABT
MASTER
TIME-SHARING LIBRARY
APPLICATION PROGRAMS
- FORTRAN LIBRARY GENERATOR AND EDITOR
TSLG

LIBEY
25



- STUDENT HANDBOOK
REFERENCE NO, 2-18

APPLICATION SOFTWARE
LPGGO0 - LiNEAR PROGRAMMING SYSTEM
APT - AUTOMATIC PROGRAMMED ToOLS
PERT/TIME - ProGRAM EVALUATION REview TECHNIQUE/TIME
PERT/COST - PROGRAM EvaLuation Review TecHNIQUE/CosT
SIMSCRIPT - SIMULATION LANGUAGE
BMD - BIOMEDICAL STATISTICAL PROGRAMS
MATHPAC - MATHEMATICAL/ENGINEERING PROGRAMS
SERIES 0000 ParTs ExpLosION SysTEM (GEPEXS)
SERIES 6000 INVENTORY IANAGEMENT SysTEM (GEIITS)

CEP - CiviL ENGINEERING PACKAGE

Ser1es 6000 TiMe Series ForecasTing (G:CAST)

25.1 ¢



CODING FORM

STUDENT HANDBOOK
REFERENCE NO, 3=1

~ OPERAND ADDR, OP CODE I TG
LOCATION | E/O OPERATION\ ADDR/MOD COMMENTS ID
1 6|7 |8 15 \i6 3 7580
160 LDA WORD,7 THIS IS A SNVPLE | 0010
6 CHR, |E  |INST. VARIABLE ,
X, - [MNEMONICS, | LENGTH a—— OPTIONAL———=1
(%)) @ {PSEUDO FIELD. |
0-9) oPS. - SUBFIELDS
® 8  |MACRO SEPERATED
IST CHAR, NAVES., BY COMWS,
IMuST NOT o | ABSoLTE,
BE ZERD SPECIAL SYYBOLIC, OR
ARD MUST CHARS. RELATIAVE
HAVE AT OR ADDRESSING.,
LEAST BLANKS | ALGEBRAIC-
ONE PERYITTED | BOOLEAN
INON-NUMERIC EXPRESSIONS,
CHAR. OPERATORS,
*+ -/ AS0 =

26




Student Handbook

REFERENCE NO, 3-2
GMAP COMPILE
(SINGLE GMAP ASSEMBLY)
1 8 | 16
$ SNUMB 3871
$ IDENT 1234, FIELDTRNG. . v+ »
$ GMAP NDECK, COMDK
(SOURCE DECK)
$
FNDJOB

- FHEOF

27



GMAP COMPILE

'STUDENT HANDBOOK
REFERENCE NO, 3.3

(MULTIPLE GMAP ASSEMBLIES)

1 g 16
$ SNUMB 34872
$ IDENT 1234 ,FIELDTRNG, . ..,

$ GMAP
(SOURCE DECK)
$ GMAP

(SOURCE. DECK)
$ GMAP
(SOURCE DECK)
; GMAP
(SOURCE DECK)
$ - ENDJOB

‘***EOF

28 -



STUDENT HANDBOOK
REFERENCE NO. 3.4

GMAP COMPILE

CARD DECK ARRANGEMENT

( -— **PEQF

~———— $ ENDJOB

v o
(B “k 'l
5”‘1;

i)/ ~a—— $ GMAP NDECK

) e § GMAP NDECK

"« $ IDENT
~— § SNUMB

29



_ STUDENT HANDBOOK
REFERENCE NO. 35

MULTIPLE GMAP ASSEMBLY JOB

[
L
N
/( ' - J‘._
(¢
ji \
a

30

"MEQF

©>

ENDJOB

LIMITS

EXECUTE
SOURCE CARDS

GMAP
SOURCE CARDS
GMAP
SOURCE CARDS
GMAP

IDENT
SNUMP



STUDENT "HANDBOOK
REFERENCE NO. 3-6

GMAP CONTROL RECORDS
(COMPILE AND EXECUTE)

1 3 16
s SNUMB 34873
s DENT  1234.FIELDTRNG.....

- $ - GMAP . NDECK, COMDK

(SOURCE DECK)

$ EXECUTE

E LIMITS ©3,K,,1000

$ SYSOUT AL (PRINTER OUTPUT)
$ ~ DATA N

(DATA FOR EXECUTION)

$ ENDJOB

- ***EOF

- 31



STUDENT HANDBOOK
REFERENCE NO. 3.7

EXECUTING OBJECT PROGRAMS

1 8 16
$  SNUMB 34874
$ IDENT | 1234, FIELDTRNG. . .. .

$  OBJECT
o (BINARY DECK)
E DKEND
$ ~ OBJECT
| (BINARY DECK)

$  DKEND
$ EXECUTE DUMP

3 LiMTs 46K, ,2000

$ SYSOUT X2 (PRINTER OUTPUT)
$ DATA W,

(DATA FOR OBJECT PROGRAM)
$ ENDJOB
#erEOF

32



STUDENT HANDBOOK
REFERENCE NO. 3-8

COMPILE AND EXECUTE

WITH OBJECT DECKS

***EOF

1 8 16
$ SNMB 34875
$ IDENT 1234 ,FIELDTRNG. . ..
$ GMAP
(SOURCE DECK)
$ OBJECT
(OBJECT DECK)
$ DKEND
$ EXECUTE
$ LIMITS 3,5K. ,2500
$ SYSOUT B3 (PUNCH OUTPUT)
$ DATA |
(DATA FOR OBJECT PROGRAM)
$ ENDJOB

33



STUDENT HANDBOOK
REFERENCE NO. 3-9

COMPILE AND EXECUTE WITH OBJECT DECK

- ***EOF

~s—— $ ENDJOB

- $ LIMITS ,5K,,1000
~s—— § EXECUTE

~—— $GMAP  DECK
$  DKEND

< § OBJECT

- $ IDENT

~——— $ SNUMB

34



STUDENT HANDBOOK
REFERENCE NO. 4-1

WORD FORMATS

BINARY
0 1 | 35
2 ;
, S| ,
‘ BCD
0 56 1112 1718 2324 2930 35
T { |
] 0 1 2 13 o4 - ‘
i { ] | L !
" 9-BIT BYTE
0 8 9 1718 2621 35
o 1 2 i 3
INSTRUCT | ON
0 17 18 26 28 30 35
OPERAT 1 ON | TAG

L i

i
- |OPERAND ADDR. CODE Z | - -
; TM:TD

35



STUDENT HANDBOOK
REFERENCE NO. 4-2

SINGLE/DOUBLE

PRECISION
0 35
S INGLE
0 35 36 11
EVEN 0DD

DOUBLE o2  [Y-PAIR]

0 17 18 35

UPPER | LOWER i

HALF

36



LE

PRECISION

HALF-WORD

SINGLE WORD

DOUBLE WORD -

HSTRUCTION PRECISION

REPRESENTATION

T
UPPER HALF L | ____ )
0 17
| P

LOWER HALF ;
18 35
0 35
EVEN ADDRESS 353 0D ADDRESS 71

€-% °*ON HONIIHEIdY

MOOIANYH TNHANTQ



STUDENT HANDBOOK
REFERENCE NO, 4-4

FUNCTIONAL GROUPS
OF
PSEUDO_OPERATIONS

CONTROL
LOCATION COUNTER
SYMBOL DEFINING
DATA GENERATING
STORAGE ALLOCATION
SPECIAL

MACRO
CONDITIONAL
PROGRAM LINKAGE
ADDRESS TALLY

MISCELLANEOUS

38



STUDENT HANDBOOK -
REFERENCE NO, 4-5

STORAGE ALLOCAT ION
PSEUDO-OPERAT I ONS

1 8 16

 TABLE BSS 1000 ey 2500

TABLA BFS 1000

STA  TABLE

| | 3499
STA TABLA-1000  5c o0
STAQ TABLE
STAQ TABLA-2
LDAQ TABLE+5
STAQ TABLA-2

4499

qasLyy 45000 . _ ..

% Addressing Error

39



oY

SINGLE - WORD -

PRECISION

DOUBLE - WORD

-PRECISION

BINARY FLOATING POINT

0 1 /8

35
' I
S : St
- [ — - M B
0 1 7 8‘ 9 /1
\ 1
s
- [ — > g =

LOWEST PERMISSIBLE EXPONENT = -128

LARGEST POSSIBLE EXPONENT = +127

- 9=% °ON FONIYT ITY

ACOIANVH INIANLS



NUMBER CONVERSION TECHNIQUE

%

L DECIMAL  ILOS | 4, 0CTAL  +13.0351
10 N
—— /N\N/\/\ 7\ \}\
. OCTAL INTEGER 81 3~ 5, BINARY @ﬁﬁﬂnnmummmm%
COHVERSION SLLl‘ﬁI CONVERSION
0 iy .
13, 6, FLOATING POINT
. OCTAL FRACTION 054 s [peoNeT |S MANTISSA
CONVERSION {ﬁ% 0 | 0000100 | 0}1611,000011011101001100,
| _X8 |
3% MOVE FOUR PLACES LEFT
nl X8
. ‘o 7. FLOATING POINT OCTAD
- .,.._~..,~m_.~_ﬁ_,‘,...___® 184
| ; OI0BHIBHE00,
i Dun
1 X8
vvewry . D56
033514

L-% 'ON H WI¥YHITY
2009dNVH INEANLS



NUMBER CONVERSION TECHNQAUE

8 OCTAL INTEGER CONVERSION

10. DECIMAL

BCD

1
X8 _
8
+3
@y
9. OCTAL FRACTION. O3l
8 CONVERSION X2
067230
335514
-@u2u370
_ X1
1050760
U370
—®)314660
_ X1
631540

7 98eg

L-% °"ON HONAYAJIAY

J009aNVH INIANLS



STUDENT HANDBOOK
REFERENCE NO. 5-1

DATA MOVEMENT

LOAD STORE SHIFT

FIXED POINT ARITHMETIC

© ADD-SUBTRACT-MULTIPLY-DIVIDE
LOGICAL |
BOOLEAN (AND-OR-EXOR), COMPARE
TRANSEER OF CONTROL
'CONDITIONAL & UNCONDITIONAL
FLOATING POINT

F. P. DATA MOVEMENT
F. P. ARITHMETIC
F. P. COMPARES

MASTER MODE

CONNECT 1/0, M. C. CMNDS., DIS
MISCELLANEOUS | |
REPEATS, BCD, EFFECT IVE ADDRESS

43



LDA
LDQ
~LDAQ
LDXn
LXLn

ZERO
- NEG

LOAD/STORE

STA
STQ
STAQ
STXn
SXLr

NONE

- 44

STUDENT HANDBOOK
REFERENCE NO. 5-2

LCA
LCQ

LCAQ
LCxn -

ZERO
NEG
0°FLO



STUDENT HANDBOOK
.REFERENCE NO, 5=-2.1

LOAD/STORE
SAMPLE CODING

O ©®

DA IN®2
/1 s%A B
RY LDQ A
LDA —GHBFLDKA
sTa0 Pl
STQ P2
X7 RL
STX7 Rl
LCAQ  =5DOB7L
sTa0 €l
c1 EEC 0.0
PL Bl 2,
Py DEC O
A . BSS 1

B 0CT -777777777777

4401



'STUDENT HANDBOOK
" REFERENCE NO. 5-2.2

LDAC INSTRUCTION

(LDAC MEMORY)

BEFORE EXECUTION:

MEMORY . | A-REGISTER - ¢
ABCDEF 1X X X X x x
AFTER EXECUTION:
o MEMRY s 0 ARESISTER 55
i 000000 | ABCDEEF

4.2



STUDENT HANDBOOK

 ADDRESS MODIFICATION NEFERENCE NO, 5-3

INSTRUCTION FORMAT:

| ADDRESS FIELD  |OP CODE M| TD

00
0l
1
10

TD

TM - TYPE OF MODIFICATION

REGISTER R

REGISTER THEN INDIRECT Rl
- INDIRECT THEN REGISTER IR.
INDIRECT THEN TALLY IT

REGISTER OR TALLY DESIGNATOR

R | |
é? j}  REGISTER DESIGNATOR

IT -  TALLY DESIGNATOR

LS



STUDENT HANDBOOK
~ REFERENCE NO. 5-4

INDEX ING

REG. SPECIFIED

BY TD
| PLUS
| | | LTAG _

— = Y (EFFECTIVE ADDRESS)

ALGOR I THM CODING
Xn Yz y+C{(Xn) 0-17 Y,0-7
AU Y = y+C(A) 0-17 Y,AU
ALY = y+C(A) 18-35 Y,AL
QU Y = y+c(Q) 0-17 Y,Qu
QL Y = v+c(Q) 18-85 Y,aL
IC Y = yrc(IC) 0-17 Y,Ic

46



STUDENT HANDBOOK
REFERENCE NO. 5-5

EXECUTE
ACCESS

MODIFY

47



STUDENT HANDBOOK
REFERENCE NO. 5-6

DIRECT OPERAND

17 18 35

A, Q OR Wt A OR Q
INDEX REGS. | REGISTERS ONLY

EIN AN
18-BIT OPERAND
Y OPERAND | OP CODE| | TAG
ALGOR I THY CODING
DU Y=C(R) 0-1T Y,DU

DL Y=C(R) 18-35 Y,DL

48



STUDENT HANDBOOK, ..
REFERENCE NO. 5-7-

EFFECTIVE ADDRESS

A

REGISTER 1 2 3 4 5 /0 0 0 0 0 0
t LZERO'S

INSTRUCTION

WORD 1 2 3 4 56 1lE A A

J 6 5 4 3 2 1]0 0
REGISTER
INs&ggngon I T

[NDEX .

REGISTER 2 5 5 2 5

INSTRUCTION N |
ot 2 5 2 5 2 5l A X

49



LITERA
T

DATA GENERA
LITERALS
DEC IMAL
OCTAL (=0
HOLLERITH (=H)

INSTRUCTION (=M

VARIABLE
FIELD (=¥

STUDENT HANDBOOK
REFERENCE NO, 6-1

SEUDO OPS
PSEUDO_OPS

DEC
0cT
BCI
ASC1 |
UASCI
ARG

VFD

ALL LITERALS MUST BE PRECEDED WITH
AN EQUAL SIGN IN COLUMN 16 OF THE
VARIABLE FIELD OF THE CODING SHEET.



- STUDENT HANDBOOK
REFERENCE NO, 6-2

DECIMAL LITERALS

 INTEGERS:

oISTINGUISHED BY THE ABSENCE
OF A DECIMAL POINT, TRt LETTER
B THE LETTER,E, OR THE LETTER

SINGLE PRECISICN FLOATING POINT:
DISTINGUISHED BY THE PRESENCE
OF A DECIMAL POINT, THE LETTER
E, OR BOTH.

DGUBLt PRECISION FLOATING POINT:

DISTINGUISHEL BY TPE PRESENCE
OF THE LETTER D.

FIXED POINT:

51



STUDENT HANDBOOK
REFERENCE NO. 6-3

DECIMAL VALUES
SINGLE PRECISION

DEC. 5
LDA =5 0--mnn-- 01 01
DEC  5B35 o :
LDA =5B35
DEC  5SE0B35
DOUBLE PRECISION
DEC 0,5 |
DEC  5DOBT1  |0---------m-nn- 0101
LDAQ =5D0B71 U !
SIGNED VALUES |
PEC -5 1111111111111011

LDA =-5 0 | 3
-

52



STUDENT HANDBOOK

REFERENCE NO,

FLOATING POINT VALUES

SINGLE PRECISION

DEC 5.
LDA =5,
DEC 5E0
LDA =5E0

DOUBLE PRECISION

S, 18,

1011, 11010--0

DEC 5D0
LDAQ =500

NEGATIVE VALUES
DEC 5.

DEC —5EQ

LDA =-5.

01 11819 3
ot 5

6-4

5

|
|
011! 11010--=------0
7'8!9 7
{ | 1
s s
101111101100 ---0
0} 'qai o 3



STUDENT HANDBOOK
REFERENCE NO. 6-5

OCTAL LITERALS

THE OCTAL LITERAL CONSIST
CHARACTER @, FOLLOWED Bg
E

OR UNSIGNED OCTAL INTEG
MAY BE FROM ONE (1) TO TW

S
A
V
DIGITS IN LENGTH PLUS A SI

R
L
S

GOM=
—

E ASSEMBLER WILL STORE THE INTEGER
A WORD RIGHT-JUSTIFIED. THE WORD
LL BE STORED IN ITS REAL FORM AND
Lk NOT BE COMPLEMENTED. IF THERE

H
N
:
S A PRESENCE OF A MINUS SIGN (-)

1
I
W
W
l

54



STUDENT HANDBOOK
REFERENCE NO. 6-6

OCTAL VALUES

- SINGLE PRECISION

ocT 0 0-------0101|
LDA =g5 0 3
| 5
DOUBLE PRECIS!ON
0CT ,5
[ 0101
0 7
1
'SIGNED VALUES
0CT - -5
100----- 0101
0 3
5

‘LDA —g@-5

55



STUDENT HANDBOOK
REFERENCE NO. 6~7

HOLLERITH DATA

SINGLE PRECISION
BCI  1,ABCDEF

LDA  =6HABCDEF

DOUBLE PRECISION
BCI  2,ABCDEFABCDEF
LDAQ  =12HABCDEFABCDEF

ABCDEFABCDEF

0 |
| 1

56



STUDENT HANDBOOK
REFERENCE NO. 6-8

INSTRUCTION  LITERAL

LDA = MTRA CAT,T

ADDR | OP ! TAG
| CAT! TRA | 07

LDA  =MLDA DOG,DU
ADDR ! OP ! TAG
DOG | LDA | DU
_ —
I

57



" ARG PSEUDO OPERATION

ARG 4

STUDENT HANDBOOK
REFERENCE NO. 6-9

|
!

58

ADDR | OP | TAG
41000 ' 00
\ |

v

WG 5,4 |
ADDR | OP | TAG
5' 000 | 04

e

ARG CAT |

ADDR | OP | TAG
CAT! 000 | 00

|

|



LITERALS MODIFIED BY DIRECT OPERANDS

LCA  -3HAAA,DU

LDQ  -=3HQQQ,DL
FLD =32702,DU

ASSEMSLY I FLOATING POINV AND

TIME |__HOLLERITH LITERALS

—

g

" STUDENT HANDBOOK
REFERENCE NO. 6~11

LbQ  -10,0U
LXL. =124,DL
LDX, -1B18,DU
*LDA -1B5,DU

! FIXED POINT LITERALS '

s

. N\

17 18 26 3035

i N S T R U C T ' 0 N ADDRESS (DATA) OPERAND CODE g{:l
WORD '

EXECUTION g
TIME

*incorrect coding ~ will uwot generate proper literal.

60



STUDENT HANDBEGUK
~ REFERENCE NOo 6el2

HOLLERITH LITERAL

EXAMPLE:  LDA  -3HAAA,DU

0 | 17_18 _ 35

rFT T T T T —-— - =9
AS?E&ELY 1212121 1000000

INSTRUCTION | |
WORD !212121 LDAID U

0 <<\,?7' 1718 35
EXECUTION

6l



FLOATING-POINT LITERAL

~ EXAMPLE:  FLD  -1.5,DU

STUDENT HANDBOOK
REFERENGE NO. 6~13

0 _ 78 17118 _ _ _ _35
ASSEMBLY | T |
TIME 000 uou1oﬁ1u——ono 01
*w.{;.— — e ]
0 18 1718 26 30 35
INSTRUCT I ON it g |

WORD koo 0001@?10 0f FLD nu‘l

E D
‘obo 0001 {0 | 110 0]0 - o‘

EXECUTION TIME

- 62



STUDENT HANDBOUK
REFERENCE NO. 6-14

FIXED-POINT LITERAL

EXAMPLE: LDA  =1B5,DU
0 17 18 35
F-————— — T = - —
ASSEMBLY 1000001 —— 000‘000 — 000!
TIME B RS m,___L,_,_ﬂr__;;;;_J
0 Yi\/ﬁ7 17 18 26 30 35
INSTRUCT ION )
WORD 000 000y L DA ‘D U

0 N 17 18 35
EXECUTION

T IME 000000 000000

63



FIXED-POINT LITERAL

~ EXAMPLE:

ASSEMBLY
TIME

INSTRUCT I ON
WORD

EXECUTION
TIME

STUDENT HANDBOOK
REFERENCE NO. 6=15

LDX, -1818,DU

64

0 1118 35
I ' - T T
000 ———— 000100 000,
e e o — ...._......]......_J
0 N\ 1718 263035

1100 . 000 LDX, | DU {
0 17
l 400000 |



STUDENT HANDEOOK
REFERENCE NO, 7=l

- STORE 'CHARACTER

STC (A-Q) WORD, 32

lOPERAND ADDR.| STC (A-Q) A ,

A OR Q
REG.

o.'-mz 3 | 4 5

65



STUDENT HANDBOOK
REFERENCE NO. 72

STORE BYTE

STB (A-Q) WORD, 14

X
OPERAND ADDR.|STB (A-0) 007 TXX
=L
A OR Q
REG. Y
o | 1 | 2 3 |
% r
0 1 2 3

66



STUDENT HANDBOOK
REFERENCE NO. 7=3

STCT
' INDICATOR REGISTER

INSTRUCT I ON Z|NCOEEOTPPM
COUNTER OJU[MRIE|M|M

1 . /
0 { 17 18 5
IC+ 1 IR 0~

STC2

INSTRUCT ION
COUNTER

I
+2

!

c+2 UNCHANGED

67



STUDENT HANDBOOK
REFERENGE NO, 7=4

SPECIAL

LOAD/STORE
% LBAR SBAR
% LT STT
LDI STl
LREG SREG

% MASTER MODE  STZ

WORD ~ LREG/SREG

0 X0 X1

1 X2 X3

2 X4 X5

3 X6 X7

4 A

5 Q |
6 E |- 0 —t
T TR (SREG only) (—0—»

68



STUDENT HANDBOOK
REFERENCE NO., 7=5

SHIFT INSTRUCTIONS

«<«|REGISTER

REGISTER LEFT SHIFTS

1. VACATED POSITIONS ARE FILLED WITH ZEROS.
2, BITS VACATING BIT POSITION ZERO ARE LOST,

REGISTER

>3
%

REGISTER RIGHT SHIFTS

1, ALL VACATED POSITIONS ARE FILLED WITH THE CONTENTS OF BIT ZERO.
2. BITS VACATING BIT POSITION 35 ARE LOST.

REGISTER

> -
¥
4

REGISTER RIGHT LOGICAL SHIFTS

1. ALL VACATED POSITIONS ARE FILLED WITH ZEROS.
2, BITS VACATING BIT POSITION 35 ARE LOST,

«<<| REGISTER

R

& <«
)

V333533553 >>>>> >

REGISTER LEFT ROTATE

THE REGISTER BECOMES CIRCULAR., BITS VACATING POSITION ZERO ENTER

AGAIN AT BIT POSITION 35,

69



STUDENT HANDBOOK
REFERENCE NO. 7-6

FIXED POINT ARITHMETIC

ADA SBA
ADQ SBQ
ADAQ  SBAQ
ADXn SBXn
ASA SSA
ASQ o $SQ
ASXn SSXn
INDICATORS

ZERO-NEGAT!VE-CARRY-OVERFLOW

- 70



' STUDENT HANDBOOK
REFERENGE NO, 7=7

LOGICAL ADD/SUBTRACT

ADLA SBLA
ADLQ | SBLQ
ADLAQ ~ SBLAQ
ADLXn SBLXn
INDICATORS

ZERO-NEGATI VE-CARRY

0’FLO INDICATOR NOT AFFECTED

71



STUDENT HANDBOOK
REFERENCE NO. 7-8

CARRY AND OVERFLOW INDICATORS

* CARRY = 8CO |
*OVERFLOW = (SCI+5CO) +

EXAHPLES USING ALGEBRAIC ADDITION:
4-BIT_REPRESENTATION
1. R=+7 0111
=
% R=-5 1011
Y=-4 1100
9
3, R=-l 1111
= 1100
5
4, R=-5 1011
| Y=+ 0100

72

v ————

GCI*SCO
INDICATOR
SET ON
SCI+SCO
SCI+SCO
SCI'SCO
SC1*8CO



STUDENT HANDBOOK
REFERENCE NO. 7=9

SPECIAL ADD/SUBTRA.CT

AWCA SWCA
AWCQ SWCQ
A0S '
ADL
0 71
A Q
* b
+ 4+
N I
" T SIGN
" SMEARED __ '

73



STUDENT HANDBOOK
REFERENCE NO, 7=10

MULTIPLY/DIVIDE

MPY MULTIPLICAND y | MULTIPLIER

wpF  L_MPY-Q  MPF-A MEM. LOC. Y
PRODUCT
COMBINED A-Q REGISTER
DIV DIVIDEND | . [ DIVISOR
Q-REGISTER | ™| MEM. LoC. Y
REMA I NDER QUOTIENT |
A-REGISTER Q-REGISTER
DVF DIV IDEND

COMBINED A-Q REGISTER

- DIVISOR
. MEMORY LOCATION Y

QUOT IENT
A-REGISTER

REMAINDER*FW]
Q-REGISTER

74



" STUDENT HANDBOOK
REFERENCE NO, 7-11

TRANSFER CONTROL

UNCOND I TIONAL

TRA 1SS
RET TS
COND I T 1ONAL
. TZE/INZ % TOV
| TMI/TPL % TEO
TRC/TNG % TEU

% RESETS RESPECTIVE INDICATOR -

75
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46221 euensn r:ms u 17 419 FRON CD_ RDR

0e06-00

g 7.7 LBy | SNLMB - - 456231 e SR e e+ e e o
0092 $ JDENT 4817--TRNG RGK-J959 6959100.0177
€ o063 s ..... GHMAR. . NDECK,CONDK- - - i S
08 EXECUTE DYMR 4
5 s, Lirpts . Lix,, 1000 0 L - - - - e e e e
€ o006 S ENL JOB
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* BEGIN ACTIVITY «0i- "GMAP 10/06/71 su-atsoononuoou
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~ STUDENT HANDBOOK
. _REFERENCE NO, 8-2

SAVING INSTRUCTION COUNTER

IN INDEX REGISTER

MAIN LINE CODING:

TSK7 SUB STORES IC+1 IN X7

SUBROUTINE CODING:

SUB XXX

L I
[ 4

(TRA 0.7=a——X7 CONTAINS ADDRESS oF )
RETURN

- 83.1



STUDENT HANDBOOK
REFERENCE NO, 8-3

SAVING INSTRUCTION COUNTER

IN MEMORY

MAIN LINE CODING:

]

STC2 BACK STORES IC+2

) TRA SUk
RETURN—— .

SUBROUTINE CODING:

SUB XXX

BACK TRA #% <a——]DICATES ADDRESS REPLACED
BEFORE USE

83‘2



STUDENT HANDBOOK
REFERENCE NO. 8-4

SAVING INSTRUCTION COUNTER
AND INDICATORS (STCL)

MAIN LINE CODING:

STC1 BACK STORES IR + IC+1
TRA SUB

RETURN———=,

SUBROUTINE CODING:

SUB XXX
| EAX7 1 .
.. ~ ASX7 BACK  INCREMENTS ADDRESS PORTION OF
- | BACK BY 1 - ADDRESS OF RETURY
| RET BACK  RESTORES INDICATORS AND TRAMNS-
. . FERS INDIRECT T0 RETURN
BACK  BSS 1 MEMORY LOCATION FOR INDICATORS

- AND IC

-83.3



STUDENT HANDBOOK
REFERENCE NO. 8-5

SAVING INSTRUCTION COUNTER

- D INDICATORS (STD

MAIN LINE CODING:

STI BACK
STC2 BACK

| TRA  SUB
RETURN—m.

SUBROUTINE CODING:

SUB XXX
N ~RET  BACK
BACK  ~ BSS 1

STORES IR
STORES 1C+2

RESTORES INDICATORS AND
' TRANSFERS INDIRECT

STORAGE FOR IC & IR

83.4



' STUDENT HANDBOOK
- REFERENCE NO. 8-6

SAVING REGISTERS
INDICATORS AMD IC

MAIN LINE CODING:

SREG SAVREG

STI - SAVIND

STC2 SAVIND

| TRA SUB
RETURN g .

- SUBROUTINE CODING:

SUB - XXX

" LREG SAVREG RESTORE REGISTERS

RET  SAVIND RESTORE IR & IC
EIGHT ~ JUMP TO 0-MOD-8 LOCATION
SAVREG  BSS 8 STORE REGISTERS HERE

SAVIND BSS 1 SAVE IR & IC

83.5



CALL PSEUDO-OPERATION

CALL SUB

GENERATED CODING:

TSX1 SUB
TRA * 42
ZERO = A

3*

ALTER NUMBER OF CALL

=2
It

83.6

STUDENT HANDBOOK
REFERENCE NO. 8-7



 CODING:

e ———

T SUBALA2ADELE2'E.T,"

. STUDENT HANDBOOK
REFERENCE NO.g_g

CALLPSEWDO-OP
© EXPANDED VERSION - . oo

GENERATED CODING:

TSX1
TRA
ZERO
ARG
ARG
ARG
TRA

TRA El

SUB
*+2+3+2

E.L.LELT,

Al . R
A2 - ARGUMENTS FOR SUB
A3 | |

:} ERROR RETURNS*

* NOTE REVERSE ORDER

83.7



STUDENT HANDBOOK
REFERENCE NO. 8-9

SAVE PSEUDO OPERATION

EXPANDED VERSION

CODING :

SYMBOL SAVE

GENERATED INSTRUCTIONS:

SYMBOL TRA
LDX0
LDX5 .
LDX7
RET
STI
STX1

- STX0
STX5
STX7

83.8

0.5.7

*42+3
** DU
** DU
**, DU
E.L..
E.L..
E.L..
SYMBOL+1
SYMBOL +2
SYMBOL +3



- STUDENT HANDBOOK
- REFERENCE NO. 8-10

~ CALL SAVE AND RETURN PSEUDO opS

8__

1
NOW  TALL  sUs
NOW  Tsx1  sus
TRA %+2
ZERO  .E.L..,0
XXX
SUB  SAVE
- SUB TRA  %+2
RET E.L..
ST E.L..
STX1  [E.L..
{ SUBROUTINE BODY
CRETURN  suB -~
TRA SUB+T
NOTE: .E.L.. [ T

83.9



STUDENT HANDBOOK
REFERENCE NO. g-11

CALL SAVE AND RETURN PSEUDO OPS

START CALL SUB, (LOC1,L0C2,L0C3), ERR1, ERR2
START - TSX1 SUB
TRA *+7
ZERO .E.L..,0
ARG Locl DATA LOCATIONS TO BE PASSED
ARG LOC2 TO SUBROUTINE 'SUB'.
ARG LOC3
TRA ERR2 LOCATIONS OF ERROR ROUTINES,
TRA ERR1 OR MME GEBORTS.
XXX
SUB SAVE 5,7,2
SUB TRA *45
LDX5 %% DU RESTORE INDEX REGISTERS 5,7, & 2.
LDX7 *% DU
LDX2 *% DU
RET .E.L..
STI .E.L..
STX1 .E.L..
STX5 SUB+1 SAVE INDEX REGISTERS 5,7, & 2.
STX7 SUB+2
STX2 SUB+3
. SUBROUTINE BODY
ERROR1  RETURN  SUB,1
ERRORL  LDX1 \E.L..,* REGISTER & INDIRECT TO .E.L..
SBX1 1,DU
STX1 .E.L..
TRA SUB+1
ERROR2  RETURN  SUB,2
ERROR2  LDX1 \E.L..,*
SBX1 2,DU
STX1 .E.L..
"TRA SUB+1

83.10



STUDENT HANDBOOK
REFERENCE NO, 9=1

COMPARE LOGIC FLOW

- LOGICAL

ALGEBRAIC
NO 1zE> NO
__No
TR>Y
YES
R=Y
YES YES
| R<Y | R>Y

84



STUDENT HANDBOOK
REFERENCE NO. 9-2

POSITIVENgUNBERS
COMPARISON INDICATORS

REGISTER = 8 001000 001
MEMORY = 8 001000 11
SCO - SCI CARRY

REGISTER

= 8 001000 001000
MEMORY = 7 00011 | 11100
1000001
SCO - SCI CARRY
REGISTER = 8 001000 001000
MEMORY = 9 001001 110111

RERRN
NEGATIVE

85



REGISTER
MEMORY

REGISTER
MEMORY

REGISTER
MEMORY

| STUDENT HANDBOOK
REFERENCE NO, 9-3

NEGATIVENgUMBERS
COMPARISON INDICATORS

-8
-8

1000001

SCO - SCI  CARRY

86



STUDENT HANDBOOK
REFERENCE NO, 9-4

| COMPARISON INDICATORS
POSITIVE REGISTER - NEGATIVE MEMORY

REGISTER

= 8 001000 001000
MEMORY = -8 111000 001000
010000

NO INDICATORS SET
REGISTER = 8 001000 001000
MEMORY = -7 11100l 000111
| 00111l

NO INDICATORS SET

NEGAT IVE REGISTER - POSITIVE MEMORY

REGISTER = -8 111000 111000
'MEMORY = 8 001000 111000
| 1710000 .
NEGATIVE -

SCO - SCI CARRY

87
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ALGEBRAIC COMPARISON

RELATION

SIGN

C(A) >C(Y)

C(A) >C)

CA=C(Y)

CAYKCCY)

C(A)y = 0, C(V)g = 1

C(A)

0 = C(Y)O

olo|— |ok ||ZERO

| —=|o o ||NEGATIVE

= | o |~ |~ [ || CARRY

C(A)<C(Y)

CA)g =1, C(Y)0 =0

LOGICAL COMPARISON

RELATION

CAKCLY)

C(A) = C(Y)

© |~ | © |IZERO

— |~ | © ICARRY

C(A)Y>C(Y)

S§-6 °"ON FONIWAIIY

ACQEANVH INAANLS



STUDENT HANDBOOK
REFERENGE NO. 9=-6

FIXED POINT COMPARE

CMPA Y
CMPQ Y
CMPAQ  Y-PAIR
CMPXx Yoo

89



STUDENT HANDBOOK
REFERENCE NO, 9-7

SPECIAL PURPOSE COMPARES

ALGEBRAIC COMPARE WITH LIMITS

WL Y

COMPARE MAGNITUDE

MG Y

COMPARE MASKED

CMK Y

90



STUDENT HANDBOOK:- -- -

REFERENCE NO, 9=B

BOOLEAN OPERATIONS

TRUTH TABLE

91

ANDING ELIMINATES BITS
ANA ANS A 0:0=0
0+1=0
ANQ ANSQ 1'0=0
1'1=1
ANAQ
ANXN AN XN
QRING INSERTS BITS
ORA ORSA 0+0=0
0+1=1
ORQ ORSQ 1+0=1
1+1=1
ORAQ |
ORXN ORSXN
EXCLUSIVE OR  BINARY ADD (NO CARRY)
ERA ERSA 0#0=0
0#1=1
ERQ ERSQ 1#0=1
1#1=0
ERAQ
ERXN ERSXN



c6

AREG
AREG
MASK
AREG

AREG

EXAMPLE OF ANDING

ANA MASK

ANA =020401020402
BEFORE 0 7 0 6 0 5 0 4 0 3 0 2
BEFORE 300 1@ 72 20 260 101 COO 100 GO0 011 000 010

000 010 220 100 CCO C01 0O 010 000 100 OO 010
AFTER C00 010 CCO 200 CCO €01 CCO0 CC0 CC0 00 Gco 010

AFTER 0 2 0 4 o5 1 09 0 0 0 0 2

66 °*ON HONE¥ZJE
- YOOYANVH INZAALS



£6

AREG
AREG
MASK
AREG

AREG

EXAMPLE OF ORING

ORA MASK
ORA =020401020802
BEFORE 0 7 0 6 0 5 0 4 0 3 0 2
BEFORE ([D]Jl(ll)llO(IblOl(ml(D 000 011 000 010
000 010 000 100 00O 001 OO0 010 00O 100 00O Q10
AFTER 000 111 000 110 000 101 000 110 00O 111 000 010

AFTER 0 7 0 6 0 5 0 6 0 7 0 2

01=6 °ON IONIYTIHY
JA009aNVH INZANLS
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AREG
AREG
MASK
AREG

AREG

-

EXAMPLE OF THE EXCLUSIVE OR

ERA MASK
ERA =020401020402
BEFORE 0 7 0 & 0O 5 0 4 0 3 0 2
BEFORE 000 I11 000 110 000 101 000 100 000 011 000 010
000 010 000 100 000 001 00O 010 000 100 000 010
AFTER 000 101 00O 010 00O 100 000 110 OO0 111 000 000

AFTER 0 5 0 2 0 4 0 &6 0 7 0 0

. T1~6 *ON FONHYI IY

JI009ANVH INZANLS



STUDENT HANDBOOK
REFERENCE NO. 9-12

BOOLEAN COMPARE OPERATIONS

COMPARAT IVE AND
CANA Y
CANQ Y
CANAQ Y-PAIR
CANX« Y

COMPARATIVE NOT AND

CNAA Y
CNAQ Y
CNAAQ Y-PAIR

CNAXs Y

95



COMPARATIVE AND

"CANA MASK
TNZ BITON

CANA
CANG
CANAQ

CANXN

COMPARATIVE
COMPARATIVE
COMPARATIVE
COMPARATIVE

96

0010
1111
0010

AND TO
AND TO
AND TO
AND TO

STUDENT HANDBOOK

REFERENGE NO., 9-13

—e areme
et it

AREG
QREG
AQREG
XREG

Panssriameh



COMPARATIVE NOT AND

CNAA MASK
TNZ ~BITON
MASK 1101
15 COMPLEMENT 0010
AREG 1111
L= 0010

STUDENT HANDBOOK
REFERENCE NO. 9-14

CNAA
CNAQ
CNAAQ
CNAXN

COMPARATIVE NOT
COMPARATIVE NOT
COMPARATIVE NOT
COMPARATIVE NOT

97

AND
AND
AND

AND

T0
T0
T0
T9

AREG
QREG
AQREG
XREG



STUDENT HANDBOOK
REFERENCE NO, 9-15

EXAMPLE OF
BOOLEAN” OPERAT IONS
BOOLEAN COMPARES-

CHECK LDA SWITCH

ANA =1241000,DU

CANA =(1200000, DU

TNZ BCD

CANA ={J040000,DU

TNZ ASCI |

CNAA =f776000,DU

TNZ BINARY
ERROR LDA =f1400000, DU

ORSA SHITCH

TRA COMRET
BCD CANA =#041000,DU

TNZ ERROR
OKBCD LDA =0200040,DU

ERSA SWITCH

TRA COMRET
NOKBCD LDA =f200004,DU

ERSA SWITCH
COMRET TRA ¥k

98



STUDENT HANDBOOK
REFERENCE No. 10-1

INDIRECT THEN TALLY (IT) MODIFICATION
VARIATIONS

I INDIRECT
ID  INCREMENT ADDRESS - DECREMENT TALLY
DI DECREMENT ADDRESS - INCREMENT TALLY
AD  ADD DELTA
SD  SUBTRACT DELTA
*CI  CHARACTER FROM INDIRECT
*SC SEQUENCE CHARACTER
*SCR SEQUENCE CHARACTER REVERSE
F o FAULT
IDC  INCREMENT ADDRESS - DECREMENT TALLY
AND CONTINUE
DIC DECREMENT ADDRESS - INCREMENT TALLY
AND CONTINUE

*CHARACTER HANDLING

929



STUDENT HANDBOOK

REFERENCE NO. 10-2

INDIRECT -I-

EXAMPLE
1
1 8 6
TSX1 SUBR

*

SUBR  STX1  ERLKG

TRA FRLKG, I

ERLKG BSS 1

100



101

PROCESSOR

TALLY I

LDA TAL1l.I

OPERAND
ADDRESS

_» TO MEMORY

ADDRESS TALLY -0-

1. FETCH TALLY INDIRECT WORD.
2. USE OPERAND ADDRESS FOR INSTRUCTION EXECUTION.
3, TALLY INDIRECT WORD IS NOT ALTERED IN MEMORY.

MEMORY

TAL1

ADDRESS

TALLY

€=0T *ON FONIUTITY

2I009aNVH INIANLS



STUDENT HANDBOOK
REFERENCE NO, 10-4

INDIRECT VARIATION (I)

FLOWCHART

FETCH THE

INDIRECT
WORD

ADDRESS
FIELD IS

EFF_ADDRESS

EXECUTE
THE

OPERATION

( EXIT

102




*701

T

51

56
54

52

50

53

57
55

D
DI

SC
SCR

IbC
DIC

i8

INDIRECT WORD Formats for IT Modification

WY

Address
17
18 12 [
7
Address Tally //////////
Vi
17 18 23 30 35
18 12 3 3
Address Taliy 2 gg:r.
17 18 29 30 32 33 35
18 12 3 3
7 7 - 7 ; vl -
A /// W/M ror.
ddress 4 z Pos,
/ /1 7 oS
17 18 29 30 35
18 12 6
Address Tally Delta
17 18 29 30 35
18 12 2 4
. _ Tag _ _ _|
Address Tally th : tgq
17 18 29 30 31 32 &35

1°%-0T °*ON FONTIHAL
JOOYANVH INZANLS



STUDENT HANDBOOK - .
REFERENCE NOo 10«5

ADDRESS TALLY PSEFUDO-QPFRATIONS

TALLY A, T.C,CTALLY)
' useD For I, ID, DI, SC anp CI TYPES OF TALLY MODIFICATION, WHERE SC
AND CI ARE FOR SIX (B) BIT CHARACTERS.

TALLYB A.TI.B., (TALLY BYTE)
useD FOR SC AND CI TYPES OF TALLY MODIFICATION. WHERE NINE Q) BIT

" BYTES (CHARACTERS) ARE DESIRED.,

TALLYD A.T.D, (TALLY AND DELTA)

useD FOR AD AND SD TYPES OF TALLY MODIFICATION.

TALLYC A.T.MOD, (TALLY AND CONTINUE)
usep FoR IDC AND DIC TYPES OF TALLY MODIFICATION,

MEANING
ADDRESS
TALLY
CHARACTER POSITION
BYTE
peLTA (A)
MODIFIER

103



7071

PROCESSOR

[
l MEMORY
| I
TALLY 1D |
LDA  TAL2.1D | TAL?2
OPERAND
—3»= TO MEMORY l
ADDRESS
ADDRESS. TALLY' -0- | ADDRESS TALLY | -0-
+1 l-l |
' : UPDATED TALLY
ADDRESS TALLY -0- | BACK TO MEMORY
|

FETCH. TALLY INDIRECT WORD
+ USE OPERAND ADDRESS FOR INSTRUCTION EXECUTION.

SUBTRACT ONE (1) FROM TALLY AND RESTORE IN TALLY WORD,
RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY.

SRR S

ADD ONE (1) TO OPERAND ADDRESS AND RESTORE IN TALLY WORD,

=0T °*ON FONAYH IHY
JI009dNVH INIANLS
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STUDENT HANDBOOK
REFERENCE NO, 10-7

INCREMENT ADDRESS-DECREMENT TALLY (ID)
FLOWCHART

FETCH THE

TALLY
WOR

ADDRESS
FIELD IS
EFF ADDRESS

!

EXECUTE
THE
OPERATION

'

ADD ONE TO
ADDRESS
FIELD

SUBTRACT
ONE FROM

TALLY

RESTORE
TALLY WORD
TO MEMORY

o)
105




STUDENT HANDBOOK
REFERENCE NO, 10-8

INDEXING EXAMPLE

- PROBLEM: MOVE 50 WORDS OF DATA FROM HERE
TO THERE.

1 8
LDX7
LDX6

GO LDA
STA
ADX6
SBXT
TNZ

Q)eded = T O UTO) =
Oe v XM O
oMz 0
cCcCCoMCo
Mle -
« O
o _

- INDIRECT THEN TALLY -ID-
‘ EXAMPLE

LDA T
STA T
TTF X

1,ID
2,1D

1 >
N

TAL1  TALLY  HERE,50
TAL2  TALLY THERE,50

106



STUDENT HANDBOOK
REFERENCE NO, 10-9

I AND ID EXAMPLE

PROBLEM: SEARCH A 100 WORD TABLE AND COMPLE-
MENT ALL NEGATIVES FOUND THEREIN.

-1

1 8

START LDA
TPL
NEG
STA
TTF

TAL1  TALLY

107

6

TAL1,1
%+2

TAL1, 1D
START

TABLE, 100



STUDENT HANDBOOK
REFERENCE NO, 10-10

TALLY REFRESHING

| 1
1 8 6
LDA TALREF

STA TAL1

LREF TALLY  TABLE,100

TA
TA BSS 1

108



607

TALLY DI

PROCESSOR

STA TAL3.,DI

MEMORY

TALS3

ADDRESS | TALLY -0-

UPDATED TALLY
BACK TO MEMORY

OPERAND
= T0 MEMORY l
-lIADDRESS »
ADDRESS | TALLY -0- I
Y I
ADDRESS TALLY -0-

. FETCH TALLY INDIRECT WORD
SUBTRACT ONE (1) FROM OPERAND ADDRESS AND USE.

RESTORE UPDATED ADDRESS IN TALLY WORD.
ADD ONE (1) TO TALLY AND RESTORE IN TALLY WORD.

Ul I W N e

RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY.

i/ 11=0T *ON FONF¥H Y
JJOO9ANVH INIANLS



STUDENT HANDBOOK
REFERENCE NO, 10-12

DECREMENT ADDRESS-INCREMENT TALLY (DI)
FLOWCHART

FETCH THE

TALLY
- WORD

SUBTRACT OHE
FROM THE

ADDR. FIELD

ADD ONE TO
THE
TALLY FIELD

ADDR FIELD
IS NOW THE
EFF ADDR

EXECUTE
THE

OPERATION

RESTORE
TALLY WORD
T0_MEMORY




DECREMENT ADDRESE I

SROBLEM: TRANSFER 500 WORDS OF DA
TABLE TO ANOTHER IN A RE

1 8

LDAQ
STAQ
LDA
STA
TTF

TALR ETALLY

TALLY
TALT  BSS
TAL2  BSS
FORWRD BSS

- REVRSE BFS

STUDENT HANDBOOK
REFERENCE NO, 10-13

NCREMENT TALLY -DI-
XAMPLE

111

TA FROM ONE
VERSE ORDER.
1
6

TALR
TAL1
TAL1, |
TAL2,D
*=2

D
I

FORWRD, 500
?EVRSE,-SOO
1

500

500



STUDENT HANDBOOK
REFERENCE NO. 10‘-14

', 1D AND DI EXAMPLE

PROBLEM: REVERSE THE ORDER OF THE WORDS
OF A 500 WORD TABLE WITHIN I TSELF.

| 8 6
600D LDA TALT, |
LDQ  TAL2.DI
STA TAL2. 1
57Q TALI. 1D
TTE 600D
TAL TALLY  TABLE 250
TAL2 TALLY  TABLE+500,-250

TABLE © BSS = 500

112



€11

PROCESSOR

LDA TAL4 ,AD

|
TALLY  AD i
|
|
l

OPERAND

3 TO MEMORY

ADDRESS

MEMORY

TALY

ADDRESS TALLY ADDRESS

A |
e
Y Y
A |

ADDRESS TALLY

1. FETCH TALLY INDIRECT WORD

). USE OPERAND ADDRESS FOR INSTRUCTION EXECUTION.

3. ADD DELTA TO OPERAND ADDRESS AND RESTORE IN TALLY WORD:
L, suBTRACT ONE (1) FROM TALLY AND RESTORE IN TALLY WORD.
5, RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY

GT=01 *ON FONIYTJIY

MOOEANVH LNIANLS



STUDENT HANDBOOK
REFERENCE NG, 10-16

ADD DELTA VARIATION (AD)
FLOWCHART

START

FETCH THE
TALLY
WORD

ADDRESS
FIELD IS
EFF ADDR

EXECUTE
THE
OPERATION

ADD DELTA

10 THE
ADDR FIELD

SUBTRACT ONE
FROM
TALLY

RESTORE
TALLY WORD

T0 MEMORY

Cenr )

114




STT

N A A~ = A ~

PROCESSOR MEMORY

l
TALLY SD |
STA TALS5.SD ' TALS
OPERAND !
—a» 10 MEMORY
|/ DDRESS |
_Zk f}\\\
ADDRESS TALLY ZX ADDRESS TALLY A
l L | UPDATED TALLY
ADDRESS TALLY A BACK TO MEMORY
l
|
1. FETCH TALLY INDIRECT WORD
2. SUBTRACT DELTA FROM OPERAND ADDRESS AND USE.
3., RESTORE UPDATED ADDRESS IN TALLY WORD.
4, app onNE (1) TO TALLY AND RESTORE IN TALLY WORD,
5. RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY,

LT=0T °ON FONAYH I49
J009dNVH INIUANLS



STUDENT HANDBOOK
REFERENCE NO, 10-18

SUBTRACT DELTA VARIATION (SD)
FLOWCHART

"FETCH THE
TALLY
WORD

SUBTRACT
DELTA FROM
ADDR FIELD

ADD ONE TO
THE
TALLY

ADDR FIELD

IS NOW THE
EFF ADDR

EXECUTE
THE
OPERATION

RESTORE
TALLY WORD

10 MEMORY

( Exit )

116




STUDENT HANDBOOK
REFERENCE NO, 10-19

ADD DELTA -AD- AND SUBTRACT DELTA -SD-

PROBLEM: REVERSE THE ORDER OF ONE TABLE INTO
ANOTHER USING DOUBLE PRECISION
COMMANDS.

BEGIN

e e D s |
T T I I
cocor-r
o=
mrm
o =

,8‘

LDAQ
STAQ
TTF

oo — —i

TINT=T=e o o

LN

—r

—< =<
o0

117

1 .
6

TAL1,AD
TAL2,SD
BEGIN

TABLEA,4096,2
TABLEB,,?2
8192
8192



STUDENT HANDBOOK
REFERENCE NO, 10-20

CHARACTER OPERATIONS

OPERAND FROM MEMORY
SIX-BIT CHARACTER

OPERAND
FROM X | x X |cHAR | X X
MEMORY
0 1 2 3\ 4 5
10
PROCESSOR
0 | o
REGISTER 0|0 0| CHAR

AORQ 0 1 2 3 Y 5

118



STUDENT HANDBOOK
REFERENCE NO, 10-21

CHARACTER OPERATIONS

OPERAND FROM MEMORY
NINE-BIT CHARACTER

OPERAND

FROM X X CHAR X
MEMORY ,
0 1 2 3
10
PROCESSOR
‘ 0 0 HAR
REGISTER ! CHA
A OR O 0 1 2 3

119



CHARACTER _OPERATIONS

SIX-BIT CHARACTER

STUDENT HANDBOOK

REFERENCE NO, 10- 22

gRg’g . X X | X X CHAR

) 1. 2 3 4 5
10 X X HA X X
MEMORY . X | CHAR

120



ey

PROCESSOR
TALLY 1

LDA TAL7.CI

OPERAND
= TO MEMORY
ADDRESS
ADDRESS TALLY CC
NOTE:

CI TALLY INDIRECT WORD NOT ALTERED IN MEMORY.

MEMORY

TAL7

ADDRESS

TALLY

CC

€T =01 *ON FIONIWFITY

J00€ANVH INIANLS



STUDENT HANDBOOK
REFERENCE NO. 10-24

CHARACTER FROM iNDIRECT VARIATION (CD)

FLOWCHART

START

FETCH THE

INDIRECT
WORD

ADDR FIELD

IS
EFF_ADDR

EXECUTE THE OPERATION
ON CHARACTER
SPECIFIED BY COUNT

FIELD

(A EXIT )

122



" STUDENT HANDBOOK
REFERENCE No, 10-25

SEQUENCE CHARACTLER VARIATION (SO)

w FLOMCHART

FETCH TALLY
AND USE ADDF

AS EFF ADDR

Y

EXECUTE
THE
OPERATION

v

SUBTRACT ONE

FROM THE
TALLY

v

ADD ONE TO
THE CHARAC-
TER COUNT

POSITION

[aoD oNE T0 | [TSET cHaw
ol THE TALLY  f—w={ POSITION T

%“\\gj;L " 1{ORD ADDRESS ZERD
i\ Y }

RESTORE
TALLY WORD
TO MEMORY

Y
Ceom )

123



STUDENT HANDBOOK
REFERENCE NO, 10-25.1

SEQUENCE CHARACTER REVERSE (SCR)

FLOWCHART

FETCH THE
TALLY
WORD

SUBTRACT

ONE FROM
CHARACTER COUNT]

SET | suBTRACT
CHARACTER ONE
COUNT TO FROM

5 ADDRESS

>

ADD ONE
TO
TALLY

v

EXECUTE
OPERATTION

Y

RESTORE

TALLY WORD _)( EXIT
TO MEMORY )

123.1




STUDENT HANDBOOK
REFERENCE NO, 10-25, %

REVERSIHG TABLE WITHIN ITSELF

CHARACTER BY CHARACTER

LDA TALL.SCR
DA TAL2,CI
STA TALL.CI
STA TAL2.SC

TIE %y
TAL1 TALLY  TABLE+200,0.0
TAL2 TALLY  TABLE.E00.0

TABLE BSS 200

123.2



721

PROBLEM:

-Cl- AND -SC-

GIVEN

DOUBLE-WORD

INSERT *'S

GO

TALI

—An - oo
- DHZOUO

I>LONT> O

TALLY

AXAXXX XX o XXX
IN PLACE OF LEADING ZEROS

O— *x— 1l ON—
O +>>W
+-wrT
—_—— —Tx

- o<

O %

WORD, ,0

O
—

w
O

‘ON HONTYHATI

J009aNVH INIANLS
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STUDENT HANDBOOK
REFERENCE NO, 10-27

PROBLEM:

GIVEN
~ DOUBLE-WORD  AXXXXX XXXXXX
INSERT DEC PT AT IMPLIED LOC

LDQ =3H 64, ,DL
LDA TAL1,SC
STA TAL2,SC
TTF =2

STQ TAL2,CI

TAL1  TALLY  WORD,8,1
TAL2  TALLY WORD,8,0

125



STUDENT HANDBOOK
REFERENCE NO, 10-28

CHECK PROTECTION AND DECIMAL INSERTION

EXAMPLES
BEFORE BOOOXX XXXXXX AFTER ***XXX XX.XXX
BEFORE 00000 000XXX AFTER ****** *x yxx
| 8 16
LDQ =3Hp. *, DL
LDA TALI,SC
TNZ CHAR
STQ TAL2,SC
TTF -3,10
TRA INSERT
LDA TALI,SC
CHAR  STA TAL2,S0
TTF *22
INSERT QRS 6

STQ TALZ,C|

TALT ~ TALLY  WORD,S8, |
TAL2 TALLY  WORD, 8,0

126



Let

PROCESSOR

TALLY IDC

LDA TAL8.,IDBC

OPERAND
—— g TO MEMORY
INDIRECTION
ADDRESS CTALLY TAG
‘1 l-l
Y ' ¥
ADDRESS TALLY TAG

— —— ?p—wl Rr——— d—  —— S———

MEMORY

TALS

ADDRESS TALLY TAG

UPDATED TALLY

1., FETCH TALLY INDIRECT WORD'

BACK TO MEMORY

2. TRAP OPERAND ADDRESS AND MOBIFICATION FOR INSTRUCTION EXECUTION.
3, ADD ONE (1) TO OPERAND ADDRESS AND RESTORE IN TALLY WORD.,
Ly, sUBTRACT ONE (1) FROM TALLY AND RESTORE IN TALLY WORD.

5. RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY

6. USE TRAPPED ADDRESS FOR FURTHER INDIRECTION IF INDICATED BY THE TAG FIELD

62=0T1 °*ON FONZYI I3Y
JA009ANVH INIANLS



8¢CT

PROCESSOR

TALLY

STA

OPERAND

-1

TALS9.DIC

ADDRESS & e i

INDIRECTION

ADDRESS

TALLY

TAG

'

o

ADDRESS

TALLY

TAG

MEMORY

TALY

ADDRESS TALLY TAG

UPDATED TALLY
BACK TO MEMORY

OV E N

FETCH TALLY INDIRECT WORD ,
SUBTRACT ONE (1) AND TRAP OPERAND ADDRESS AND MODIFICATION.

RESTORE UPDATED OPERAND ADDRESS IN TALLY WORD,
. ADD ONE (1) TO TALLY AND RESTORE IN TALLY WORD.
RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY,
USE TRAPPED ADDRESS FOR FURTHER INDIRECTION IF INDICATED BY THE TAG FIELD,

0€=0T *ON FONINT IT¥
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6C1

REPEAT INSTRUCTION

INSTRUCTION FORMAT

TALLY] [EXIT OP CODE| 1 |DELTA
|-256| |CONDITIONS| 0-63
: R
CODING FORMAT™
1 : 16
RPT TALLY,DELTA,EXIT CONDITIONS
SUMMARY -
1. REPEAT NEXT INSTRUCTION N TIMES.
2. INCREMENT OPERAND ADDRESS BY DELTA. © "¢
3. EXIT PRIOR TO TALLY RUNOUT IF EXIT CONDITIONS MET.

1-11 °*ON HONIYAIAY

3O00gANVH INFANLS



7

REPEAT INSTRUCTION FORMAT

10 11

17 18

26

28

30

35

' ogT

TALLY 1 EXIT 0P GODE | [1| | DELTA
(1-256) | | | [CONDITIONS] RPT (520) (1-63)
r e —-<
112 13 14 05 18 1T
ZERO| ZERO| NEG | NEG [CARRY |CARRY| OFLO
ON| OFF| ON| OFF [‘ON | OFF | ON
TZE |TNZ | TMI| TPL| TRC | TNC | Tov
NHIBIT
NTERRUPTS

¢-T1 °"ON FONIYHATY

J009aNVH INIANLS



STUDENT HANDBOOK
REFERENCE NO, 11-3

REPEAT INSTRUCTION

O
c

LES:

REPEATED INSTRUCTION MUST BE MODIFIED
BY INDEX REGISTER.

ONLY X7 THRU X7 MAY BE USED.

TALLY, EXIT CONDITIONS AUTOMATICALLY
PLACED IN XO.

TALLY DECREMENTED IN XO.

w

CODING_EXAMPLE:

1 8 1
~ LDA K

EAX4 T

RPT b
0

F

CMPA
TZE

TABLE  BSS 64
KEY BSS 1

131



STUDENT HANDBOOK
REFERENCE NO, 114

ADDRESS MODIFICATION
OF
REPEATED INSTRUCTION

FIRST TIME:
EFFECTIVE ADDRESS = TA + C(X )

EA+2 > C(X)

N TIMES:
EFFECTIVE ADDRESS = C(Xu).

L

EA+a = C (X«

TA = TENTATIVE ADDRESS EA = EFFecTIVE ADDRESS

132



STUDENT HANDBOOK
REFERENCE NO, 11-5

CODING EXAMPLE
USING
REPEAT INSTRUCTION

PROBLEM: SEARCH A TABLE OF 64 WORDS FOR NEGATIVE
VALUES. STORE ZEROS IN EVERY NEGATIVE WORD.

60 EAX7  TABLE
RPT  64,1,TMI

DA 0.7
TPL DN
STZ 1.7
TRA 60
DONE XXX

TABLE  BSS b4

133



RPTX ~ RPDX
1718

35

Y

/i;:i:;j;: OP CODE

DELTA

VAN

PROGRAMMER LOADS XO:

TALLY |A|B|C|EXIT
CONDITIiONS

RPTX

DELTA RPDX

,DELTA

9-11 “on 3INIU3AY

JMO0YANVH INAANLS



GO

BACK

DONE

GO

COLING EXAMPLES

EAXT
RPT
LLA
TPL
STZ
TRA

EAXT
RPT

-LDA

TPL
STZ
CANXO
TZE
RPTX
LDA
™I

TABLE
64,1, TMI
0,1

O =i
o
- M
]
=

L ]

e
=

000,DU

=~
M=~ =
o’

w CTon
b NP Y el SR Y e LN N, -

e
P,
P

TABLE
GO
64,1,TMI
0,/
DONE

1,7
=¢ 7176000, DU
GO

135

STUDENT HANDBOOK
REPERENCE NO, 11-7



9¢€T

REPEAT DOUBLE FORMAT

89 11 17 35
TALLY  [A|B|C|EXIT OP CODE DELTA
1-256 COND I T10ONS I 0-63

RPD RPDA 'RPDB

RPDA  ADD DELTA ONLY TO FIRST REPEATED INSTRUCTION

RPDB

ADD DELTA ONLY TO SECOND REPEATED INSTRUCTION

8~11 "ON JONIAHHUJIAY

MOOgANVH INIANLS



REPEAT DOUBLE EXAMPLES

EAXS
EAXT
RPD

LDAQ

STAQ

BSS
BSS

—i 71

| ONS

137

. OO ——mTm

M
, 2

Lo

R
0
00
,0
0

200
200

,DL
CARDIN

CARDIN+2

0
22,1
0,2

-0,3
CARD IN+1

ERROR

STUDENT HANDBOOK
REFERENCE NO, 11-9

GISTER MAY NOT BE USED FOR



STUDENT HANDBOOK
REFERENCE NO, 11-10

REPEAT LINK (RPL)

INSTRUCT ION FORMAT:

TALLY | EXIT' OP CODE 1//j//

CONDITIONS

- CODING FORMAT:

RPL  TALLY,EXIT CONDITIONS

ADDRESS MODIFICATION:
FIRST TIME

EFFECTIVE ADDRESS = TA + C(Xn).
EA > C(Xn)(

N TIMES |
NEW EFFECTIVE ADDRESS = C(EAg . 17)

C(NEAg. _ 17) ¥ C(Xn).

138



STUDENT HANDBOOK
REFERENCE NO. 11-11

KE YWORD
0 ) 17 18 35
PFOINTER TO NEXT (DENT&F!CAT!ON oF
TABLE  |TABLE LOOKED AT |
| v v '
BT 1D 0_TIDE C_ L 1DB E 110D
TABLE . '
TABLE wgn TABLE |
\\A” \\B / TABLE .
| | \\D .
O D0 |-
TABLE

\\CII» 4

139



STUDENT HANDBOOK
- REFERENCE NO. 11-11.1

RPL CODING

EXAMPLE
EAXT A
Leca  =1,0u
LDA  =3HIDD,BL
RPL  5,TZE
CMK  0,T

TNZ ERROR

139.1



3D

4

'ﬁ-ﬁﬂs_

- | U
ATIE

EXECUTION OF RPL

STUDENT HANDBOOK
REFERENCE NO. 11-12

7 3 5
§— 0 iDD
0 17 18 v 35 0 17
B IDA B
A
N 17 18 35
8 - 0 IDD
0 17 18 l 35 0 7
C 1DB I C
A
0 17 13 35
e IDD
0 17 18 l 35 0 17
D IDC D
] A
0 17 18 35
0 -0 IDD
0 17 18 l 35 0 17
E IDD D

140



MULTIPLY A
REG BY 8 BY
SHIFTING LEFT

THREE BITS

DIV A-REG BY

BIT QUOT &
RMDR, ‘THEN
SHIFT Q-REG D
BITS LEFT
' SENDING QUOT
Q-REG (32-35)

CONST SAVING 4

MULTIPLY A
REG BY 8 BY
SHIFTING LEFT

THREE FITS

DIV A-REG BY
CONST SAVING
4 m1T QuUOT &
RMDR, THEN

SHIFT Q-REG b

BITS LEFT
SENDING_QUQT
Q-REG (32-35)

( EXIT )

BCD INSTRUCTION FLOWCHART

STUDENT HANDBOOK
REFERENCE NO, 11-13

LpA =17

EAp 0

Bcp =80

BCD =6l

A REGISTER Q REGISTER

000000000017 000000000000
000000000170l 00Q00000CCAN.
000000000050] p00000000001 |
000000000500 000QQ00QN0AL

1000000000004 l0o0o0onoa o

141
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BINARY TO BCD CONVERS 10N CONSTANTS

STARTING
RANGE OF
C(AR)

CONVERSIOQI
STEP

81x10°
82x108
85x10/ | 83
8lix100
8°x105
gbx 104
87103
38x102
89x101
1 | gl0

Wi I~Njooju & (Wi

71-11 *ON 3IDONIYIITY
MOOFANVH INIANLS



eVl

CONVERT 1460 OCTAL TO 816 DECIMAL

v ><
o o

,'. >

oo

o’b >
(dafoo

BCD INSTRUCTION

A-REG Q-REG |
00 00 00 00 14 60)=816 10000 00 00 00 00
ALS 3 QLS 6
00 00 00 01 _46 00 =6528 00 00 00 00 00 00
=8 R128-—-—-——-—1 N
ExLiuijLjnLJL_JMB -128 50 0000 00 00 10
ALS 3 LS 6
[00 00 0889“’?6’Ua -1024
B — )
G0 00 00 00 06 00| = 384 5000 00 00 10 01
ALS 3 QLS 6
00 00 00 _00 60 00]=3072 00 00 00 _10 01 00|
=0 ;RO———-—'—"W* ~

00_00 00 00 00 00}

> B

GT~TT °ON HONIYHITI

JA0049aNVH INFANLS



VAR

BCD INSTRUCTION

CONVERTING VALUES TO 999999

EAX2 O PLACE ZEROS IN X2
LDA | X LOAD ACCUMULATOR WITH VALUE TO BE CONVERTED
RPT 6.1 REPEAT 6 TIMES, INCREMENT BY 1
BCD TAB.2 DIVIDE BY TAB, TAB+1, ETC.
st Y STORE CONVERTED NUMBER IN Y
TAB DEC éOOOOO, 640000, 512000, 409600, 327630

DEC

262144

91-11 °"ON JDONI¥IA3¥
MOOYQNVH INATNLS



* MEMORY

TABLE

STUDENT HANDBOO

REFERENCE NO.

BCD EXAMPLE
CONVERTING MAXIMUM VALUES

EAX7 TABLE PLACE ADDRESS OF TABLE IN X7
EAQ 0 ZERO OUT QR

L.DA VALUE BINARY VALUE TO BE CONVERTED
RPT 4,1 CONVERT FIRST 4 DIGITS

BCD 0.7 STEP THRU TABLE

STQ RESULT STORE Q IN MEMORY

NOW  CONTAINS OOXXXX |

RPT 6.1 CONVERT REMAINING VALUE

BCD 0.7 X7 CONTAINS ADDRESS OF TABLE+4

STQ RESULT+1

DEC 8E9B35, 64E8B35,512E7B35
DEC 4096E6B35.,3276800000
DEC 2621440000, 2097152000
DEC 1677721600.,1342177280
DEC 1073741824

145
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* XED CODING EXAMPLE

EXAMPLE: A PROGRAM IS MADE UP OF FOUR (4) DIVISIONS
WHICH MAY BE ACCESSED AT DIFFERENT TIMES.

X7 INITIALIZED, TO DETERMINE ENTRY,

{

XED
RE-ENTRY —s=XXX

CAY

LOC  ESTC1
TRA
STC1
TRA
STC1
TRA
STC1
TRA

LoC.7

SAVE
FIRST
SAVE
SECOND
SAVE

THIRD

SAVE
FOURTH

FIRST -

TRA SAVE.I

SECOND-»

TRA SAVE.I

THIRD—

TRA SAVE.I

FOURTH»

TRA SAVE.I

BI-T1 "0 AoRa¥agdd



96425 01 07-21-70 19.071 EXAMPLES OF PSUEDO OPERATICONS®® PAGE

s:<ALSO LITERALS AND MACROS,

YT

PREFACE
PROGRAM BREAK 2206
CCMMON LENGTH 24
¥ COUNT B8ITS 5
PRIMARY SYMOEF ENTRY

«SMDEF 2001
«SAVE 2130

SECONDARY SYMOEF ENTRY

<EVN 2012
BLOCK LENGTH
1 LaBCOM 20
2 TALLYS 4
SYMREF
3 SHREF

5-1

*ON FONTYIITY

I-¢1
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96425 01 97-21-70 19,074
o e02000
‘6020060 0602000 2350 00 010
002001 002145 7550 00 010
002002 002065 2270 00 010
001000
002003 001000 2350 00 000
002002
002004 002802 2350 00 010
002005 002002 2350 00 010
» go1260
002006 001200 7550 16 000

EXAMPLES OF PSUEDO OPERATIONS®®

-
QODO®NIOWNEGN -

o L R
OVONPONELUNM

NN N
s o

NN
OB

30

LK X2
G-

(752 X7
AU

Fruuu
rowoe~N

W7
48
49
50

PAGE 2

»+sALSO LITERALS ANC MACROS.

e
.
L 2]
.
e
.3
e
L 2]
L2 4

L EXAMPLES OF PSUEDO OPERATIONS®*

TTLS «o+ALSO LITERALS AND MACRCS.
..'.'."."'.'.ll..‘l.l.'..'..'.""l‘!“."‘.!ll""."".l‘..“"...““l...“
.“0."..."“"..l"“"l"'..'..l...‘..'l"..'..Q.llll&Ol'."‘.""'.'.‘l."‘l
.

e : THE FOLLOWING PROGRAM LISTING
.8 .
. WILL SHOW MOST OF THE COMMONLY
L 2 3
. USED PSEUDO OPS IN A
s
v RELOCATABLE ASSEMBLY.
.
.....0.....‘.'...‘.‘.‘..‘.."'.“'..l.’...“.ll...'.'..!...."'.“..."..'....Q.
.'......‘..."'..“‘."l’...’l...'..l'."..'..l"‘.".."'..“O.""'....'..'..'
L
* THIS FIRST PSEUDO OP IS NECESSARY FOR ALL RELOCATABLE PROGRANS IN ORDER
* 70 PROVIDE AN ENTRY POINT FOR GELOAD. IF MORE THAN ONE SYMBOL APPEARS IN
® THE VARIABLE FIELD THE FIRST SYMEOL WILL BE TAKEN AS THE ENTRY POINT.
L 3 .
SYMDEF .SMDEF PROVIDES AN ENTRY POINT INTO THE PROGRAN,
SYMDEF -.EVN A MINUS SIGN DENOTES A SECONDARY SYMDEF.
L
* THE PCC WILL ALLOW THE PRINTING CF ALL PSEUDO OPS FOR YOUR CONVENIENCE.
L

PCC oN
L 3
* THE ORG PSEUDC OP WILL START THE PROGRAM OFF AT LOCATION 2000 OCTAL.

L ]

ORG 1024
<ORG. LDA +ORG.
+SMDEF STA +OPSYN
START LDX7 +ZERO,
® THE EQU PSEUDO OP WILL EQUATE THE SYMBOLIC ADORES OF .EQU WITH 512 DECIMAL.
L
.EQU. EQU s12

LDA +EQu,

L 3

® IN THIS EXAMPLE OF THE EQU PSEUDC OP, WE ARE EQUATING ONE SYMBOL.oss.

® TO A PREVIOUSLY DEFINED SYMBOL. HOWEVER, THIS SYMBOL MUST NOT BE Asee..
® SYNDEF OR SYMREF.

L

3T0P  EOU START

LOA START

LOA STOP
»
* THE BOOL PSEUDO OP WILL EQUATE .BOOL. WITH 1200 OCTAL.
*
.BOOL. 80OL 1200

STA +BO0L.,6

Z 93egq

"ON HONTYIITY
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M»%L25 01

882007

002010

002011

802012

_.pozo013

002016
002015

002016

0020290
002021
002022

002023
002024

07-21-70

_.po2017

19.071

002007
002063 2350 00
002204 2350 00

000000011007
o 002012
002035 2350 00

002015 7550 08

000000011067
002015
082202 2350 00

002063 7550 08

000001710006 _
002020
002051 2350 00
002036 0750 00
002020 7550 00

900000000300
777777525252

002025

002026

002027

002030

%00000000004

rTITITTINNNT
000000000140
006600000000

010
01¢

000

010
010

000

010
810

010
010
01d

000
000
000

000
000
000

EXAMPLES OF PSUEDO OPERATIONS®*® PAGE 3

080

eeeALSO LITERALS AND MACROS.

51 & THE NULL PSEUDO OP CAUSES THE LABEL TO ASSUME THE NEXT LOCATION COUNTER VALUE.
52 *
53 JNULL. NULL
Sy LDA «ARG.
55 LDA eEeles oEales IS THE ERROR LINKAGE SYMBOL.,
56 *
67 ® THIS EVEN PSEUDO OP FORCES THE LOCATION COUNTER TO AM EVEN COUNT
58
59 . EVEN
60 .EVN  LDA SVFD.
61 _STA 000 . . . e
62 *
63 * THE ODD PSEUDO OP FORCES THE LOCATION COUNTER TO AN CDD COUNT.
o4 *
65 000
66 .0DD  LDA sUSE. . L I e e -
67 STA .BFS. .
68 * ) o
69 * THE EIGHT PSEUDGC OP FORCES THE LOCATION COUNTER TQ AN EVEN MULTIPLE OF EIGHT.
70 * NOTICE BITS 15 THRU 17, 6TH OCTAL CH&R, OF THE LOCATION COUNTER IS ALL ZERQS
71 %
72 EIGHT i o7
73 EIGHT LDA +BSS.
74 ADA -ETC.
75 STA +EIGHT
76 *
_ 77 % I WOPE YOU NOTICED THE NOP _THAT THE ASSEMBLER_INSERTED IN THE L
78 * INSTRUCTION SEQUENCE WHEN ENCOUNTERING THOSE LAST THREE PSEUOO OPS.
79 ¥
an‘ .
81 * WHILE WE ARE AT IT, DID YOU NOTICE THAT THESE REMARKS IN NO WAY EFFECTED
82 * THE LOCATION COUNTER,OR THE INSTRUCTIONS.
83 *
84 *
85 * . .
86 * THE OCT PSEUDO OP USED WERE WILL CREATE 3 OCTAL HORDS STARTING &7 LOC. .OCT.
87 *
88 .0CT. OCT 300,777777525252,-4
89 * THIS DEC PSEUDO OP WILL CREATE THREE WORDS STARTING AT LOCATION .DEC. AFTER
90 * FIRST CONVERTING FROM DECIMAL TO OCTAL.
91 *
92 .DEC. DEC <1,1.2€1832,6.
93 *

¢ 93egq

*ON IDNIYIITY

T-C1

AOOHANVH INIANLS
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EXAMPLES OF PSUEDO OPERATIONS®®

PAGE &

++eALSO LITERALS AND MACROS.

96425 01 07-21-70 19.971
002031 312043314225 000
00202 206330316220 000
002033 476225642446 009
00203% 204867332020 000
002035 002031775225 010
002036 #32214612752 000

0o0ago00
802037
002037 000005 2350 00 020
002040 000012 7550 00 020
000091
002041 000006 2350 00 020
002042 900013 7550 00 020
gggoe?2
002043 000007 2350 00 020
00204& 000014 7550 00 020
000003
002045 000010 2350 08 020
002046 000015 7550 00 020
000004
002047 000011 2350 00 020
002050 000016 7550 00 020
000005

94 * THE BCI PSEUDO OP WILL STORE A FOUR NORD PHRASE STARTING AT LOC. .BCI.
95 ¢
96 .8CI. 8CI 4yI LIKE THIS PSEUDO OP,
97 * THE VFD PSEUDO OP WILL CREATE A WORD THAT IS BIT ORIENTED IN ITS EXPRESSION.
98 ¢
99 .VFD. VFD 18/.8C1.,06/77,H6/-,3/2,3/5
100 *
101 * HERE IS A REAL BEAUT. A VFD USIKG ALGEBRAIC AND BOOLEAN OPERATORS.
102 +
103 LETC. VFO 4/716/2, 4 BITS OF 16 DIVIDED BY 2
104 ETC 372+3, 3 BITS OF 2 TIMES 3
105 ETC $715+3, 5 BITS OF 15 PLUS 3
106 ETC €/17-5, 6 BITS OF 17 MINYS 5
107 ETC 067716, BOOLEAN & BITS OF 16 NOT
108 ETC 03/2+3, BOOLEAN 3 BITS OF 2 AND 3
109 ETC 064/15+3, BOOLEAN & BITS OF 15 ORED T0 3
110 ETC 05/17-5 BOOLEAN 5 BITS OF 17 EX ORED TO 5
111 +
112 * BY THE WAY, THAT ALSO SHOWED THE USE OF THE EYC PSEUDO OP.
113 *
114 ‘..‘..'.'.....""."'.“..".".'..’..'.“' BPESEFFFNEFTEILIOIDY ‘."55}"3;;55“5‘
115 ¢+
116 * THE FOLLOWING SHOWS A USE OF THE SET AND DUP PSEUDO O0PS. IT WILL PROVIDEssses
117 * CODING YO MOVE S5 WORDS FRONM X TO Y.
118 +*
119 ,SET. SET 0
120 DUP 3,5 OUP THE NEXT 3 CARDS, 5 TIMES.
121 LOA X4 ,SET.
122 STA Y#.,SET,.
123 .SET. SET «SET.#1
LDA X+ .SET.
STA Y&.SET.
«SET. SET «SET.+1
LOA X+ .SET,
STA Y&, SET.
«SET. SET +SET.+1
LDA X+ .SET.
STA Y+,SET.
«SET. SET «SET.+1
LDA X+ .SET.
STA Y+,SET,
«SET. SET «SET.#1
124 +=

125 * DID YOU NOTICE THAT THE SET PSEUDO OP ALLOWED THE SAME SYMBOL IN THE LOCATION
126 * FIELD TO BE RE DEFINED WITHOUT EFROR-

 93eg
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96425 01 07-21-70

002063
002064

002065

. 0020686

002067

T oszo70

002120

... 002071
002121
002072
002122

EXAMPLES OF PSUEDO OPERATIONS*® PAGE 5

19.071

002051

002063

_ 002063
002007 0000 17 010
002073 0000 t1 040
002023 002026 011
002000 801000 900
002000 002000 001
002120 2350 00 040
000005 2210 03 000
002121 2350 00 010
002002235017 010
002122 2350 00 010
«00222026700 000

002073

ee+ALSO LITERALS AND MACROS.

o127 EJECT
128 * THE 8SS PSEUDO OP WILL RESERVE 5 WORDS STARTING AT LOCATION .BSS.
129 *
130 .BSS. BSS 5
131 = )
132 * THIS PSEUDO OP WILL RESERVE 5 WORDS PRECEEDING LOCATION .8SF.
133 »
134 .BFS. BFS 5
135 ¢
136 * THAT LAST PSEUDO OP IS NICE IF YOU WISH TO USE REVERSE SCANNING ADORESS
137 * MODIFIERS SUCH AS DI TALLY OR SD TALLY.
138 = .
139 * THIS PSEUDO OP WILL CREATE AN INSTRUCTION WORD WITH
140 ® NO OP CODE. IT IS HANDY FOR CREATING ADDRESSES FOR IR OR RI MODIFICATION.
141 *
142 ARG, NULL
143 ARG WNULL.,7
144 ARG WOLIT.)1
145 *
146 * OR WE COULD CREATE THO 18 BIT ADDRESSES IN ONE MORD BY USING THE
147 * FOLLOWING PSEUDO OP.
148 =
149 ,ZERC. ZERO +0CT., .DEC,
150 *
151 * BUT ON THE OTHER HAND IF YOU WOULD RATHER USE ABSOLUTE ADDRESSING RATHER
152 * THAN SYMBOLIC ADDRESSING, YOU CAN CODE IT THIS WAY,
153 *
154 ZERO 102¢,512
155 *
156 * OR IF YOU CANT MAKE UP YOUR MIND, YQU CAN USE BQTH SYMBOLIGC AND ABSOLUTE,
157 »
158 ZERO 102&,.0RG, HA, HA. THEY'RE BOTH THE SAME AOCRESS.
159 {5“""‘.5;'0““".""‘l-'l".".""'l“‘l.'l‘."."“’i..C‘l‘ﬂl.“#.‘.l.."‘
160 * .
161 * HERE IS AN INSTRUCTIONAL LITERAL
162 *
163 .MLIT. LDA =MLDX1 5,0U
164 "-"".'I.'lll"!"‘."'.‘.'.C'...;'.“l.'.".COl-".‘Ull.."l'l!.‘lﬂ..‘.‘l'..."
165 *
166 * HERE ARE A COUPLE EXAMPLES OF VARIABLE FIELD LITERALS.
167 .VLIT. LDA =V18/START,09/235,3/0,06/47
168 LOA =V10/512,02/72,H18/82X,6/0
169 E2 22 221 X T2 T2 XSS T TS S A S R I 2 PRI P22 RS R E 2 A ¥ I R X R R R Y R R XS P S Y YRS YR YPY T Y Y
170 *
171 .REF. NULL
172 REF LNRSM LIST NONREFERENCED SYMBOLS (EG? .REF.)
173 * NOTICES THIS WILL CAUSE A COMPLETE REFERENCE LISTING OF ALL THE MME®S.,

5-5
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96425 01 07-21-70 19.071 EXAMPLES OF PSUEDO OPERATIONS®* PAGE 6
seeALSO LITERALS AND MACROS.
174 * HERE ARE SOME EXAMPLES OF DECIMAL LITERALS.,
175 *
002073 002104 2350 00 010 176 .OLIT. LDA =10 DECIMAL INTEGER
00207% 002105 2350 00 010 177 LOA =-15 NEGATIVE DECIMAL INTEGER
002075 002106 2350 00 010 178 LDA =6.0 SINGLE PRECISION FLOATING POINT
002076 002107 2350 00 010 179 LDA =1.55€E1 SINGLE PRECISION FLOATING POINT
002077 002110 2370 08 010 180 L0aa =5.1202 OOUBLE PRECISION FLOATING POINT
002100 002112 2350 00 010 181 LDA =5817 SINGLE PRECISION FIXED POINT
002101 002113 2350 00 010 182 LDA =22.585 SINGLE PRECISION FIXED POINT
002102 002114 2350 00 010 183 LDA =1.2€E1B32 SINGLE PRECISION FIXED POINT
002163 002116 2350 00 010 186 LDA =1.9501837 OOUBLE PRECISION FIXED POINT
105 SO RIS RN IR NSRRI I NN NI IS IV IRIUIITENEIIIIRY
00210a 186 .LIT. NULL

187 LI CAUTION...NOTICE THE LOCATION COUNTER.
002104 000000000012 000
002105 "TTTTTTITI7EL 000
002106 006600000000 000
002107 010760000000 000
0021180 024400000000 000
002111 000000000000 000
002112 000005000000 000
002113 264000000000 000
00211& 000000000140 000
002115 000000000000 000
602116 000000000004 000
602117 700000000008 000

108 VECETIIIVTIICIVFVNIIVIITUSUNCIS IRV IS ISR SFV I TUS SRS SIS U SIS ISI NV SIS REEBRTIISUES

189 *
190 * IF I USE THE SYMREF PSEUDO 0P, I CAN REFERENCE A SYMBOL WHICH DOES NOTececcses
191 * APPEAR IN THIS ASSEMBLY, AND WILL NOT CAUSE AN ERROR.
192 = )
193 SYMREF .SMREF
002123 030000 7100 00 030 194 TRA « SHMREF
195 *

196 * OF COURSE IT IS EXPECTED THAT THIS SAME SYMBOL WILL HAVE BEEN DEFINEDscosccese
197 * BY A SYMDEF IN ANOTHER ASSEMBLY TO BE EXECUTED WITH THIS ONE.

198 ..'G.....l.'..."“'..C..O‘l'#.l‘l!l..i‘i'"l‘lt"l“l..‘.""'O'F..‘I.‘l".".‘

199 *
200 * IF I NEED TO TURN BIT 28 ON, I WOULD USE THE FOLLOWING PSEUDO OP,
201 *
202 INHIB  ON
00212% 002002 2352 00 010 203 .INHIB LDA " STARY
002125 002124 7552 00 010 204 STA <INHIB
205 *
206 * TO TURN IT OFF, I MERELY DO THE FOLLOWING.
207 *
208 INHIB  OFF
002126 002002 2350 00 010 209 LOA START
002427 0021264 7550 00 010 210 STA <INHIE
211 +

9 @8eyg
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96425 01

002130
002131
002132
002133
00213¢
002135
ngzi3e

002137

002140

002141
0021642

002143
002146

802145
002146
002147

002202
002203

07-21-70

19.071

002130

002132710000
002204630000
002204754000
002204741000
002202 2350 00
002137 7550 G0
002131710008

002130701000
082162710000
002204000341
002104 6350 00

777637 2350 O4
777636 2350 04

002070 2350 0O
002071 2350 00
002202 7010 00

602292

0021&3 2350 00
002136 7550 00

002150

EXAMPLES OF PSUEDO OPERATIONS®*

010
010
010
018
010
010
010

010
016
010

218

000
2002

010
010
810

010
010

PAGE 4

ee+ALSO LITERALS AND MACROS.

212 * THE FOLLOWING IS AN EXAMPLE OF THE USE OF THE CALL, SAVE, AND RETURN PSEUDOS.
213 * NOTE® THE SAVE AND RETURN PSEUDO OPS MUST APPEAR IN THE ASSEMBLY BEFORE..se
214 * THE CALL PSEUDO OP.

215 * :

216 JSAVE SAVE THE SYMBOL .SAVE WILL APPEAR AS A SYMOEF,

217 LOA +USE. BODY OF THE SUBROUTINE

218 STA «CALL DITTO

219 RET. RETURN .SAVE

220 *

221 * NOTE ** THE CALL PSEUOO OP MUST FOLLOW THE SAVE AND RETURN PSEUDO OPSececsscscs
222 ¥ IF USED IN THE SAME ASSEMBLY.

223 =

224 *

225 .CALL CALL «SAVE THE SYMBCL .SAVE WILL APPEAR AS A SYMREF.

226 EAR LIT. RETURN POINT -INTO PROGRAM.

227 =

228 PRI R T IR AT IR RN RS R IS F VTR OISR U IR SN VSN IR IIUNI IS FSIGITST SISV EES T
229 *

230 * HERE ARE TKO EXAMPLES OF FLOATABLE CODEsvsccense

231 *

232 .FLOAT LDA START=-*%,IC AS YOU CAN SEE, FLOATABLE CODE....

233 Ld2 °  STAaRT,$ HAY BE CODED EITHER WAY,

234 *

235 * SUPPOSE YOU HOULD PREFER TO USE THE MNEMONICS LDAR INSTEAD OF LDAesces

236 * FOR THE LOAD THE A REGISTER INSTRUCTTION. THEN YOU WOULD USE THE FOLLOWING.
237 ¢

238 LDAR OPSYN LDA

239 *+

240 * NOW LETS SEE WHAT HAPPENS WHEN WE USE 1IT,

241 *

242 JOPSYN LDAR «MLIT.

243 LDA «VLIT,

244 TSX1 +USE.

245 *

246 * WATCH ME CHANGE THE LOCATION COUNTER BY USING THE USE PSEUDO OP,

247 * )

248 USE NEXT NEXT IS THE NAME OF MY NEW LOCATION CTR.

249 USE. LDA «FLOAT

250 STA «RET.

251 *

252 ® NOW WATCH ME PICK UP WHERE I LEFT OFF WITH THE ORIGINAL LOCATION COUNTER.
253 *

254 USE

255 *

[ °@8eg
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VAR

96425 01 07-21-70

002150 000000
0021514 010000
002152 000005

19.07%

2350 00
0750 00
7550 00

CITITT
000000
000005
___ 000012

0620
030
020

000017

000000
000000

000012 000000000143
000013 000000000077
000014 633031622031
000015 622043212225
000016 32524202346
000017 GL&&446453320

002153 020000
802154 020001
002155 020002
02156 020003

000000 010000
000001 010012
000002 016013

000003 0100i%

002153

2350 S2
2360 52
7550 57
7560 53

000000
0012, 02
0012 &1
so12 77
0012 12

002157

Q00
0g00
000
000
000
000

030
030
030
03g

030
030
030
030

EXAMPLES OF PSUEDO OPERATIONS*® PAGE 8

«++ALSO LITERALS AND MACROS.

256 * SUPPOSE YOU WANT TO SHON BLANK OR LABELLED COMMON AREAS, BELOW THE CODING.

257 LDA
258 ADA
259 STA
260 *

261

262 * NOTES®®
263 *

264 BLOCK
265 ,BLOCK BSS
266 X B8SS
267 ¥ B8SS
268 Z BSS
269 *

270 «

271 BLOCK
272 ww 8ss
273 xx DEC
214 YY ocT
215 72 8CI
276 *

277

278

279 »

280 USE
281 *

282

283 *

284 *

285 LDA
286 LoQ
287 STA
288 sTQ
289 »

290 *

291 BLOCK
292 JTALY. TALLY
293 .TALB. TALLYB
29% .TALC, TALLYC
295 .TALD. TALLYD
296 *

297 USE
298

«BLOCK
L L]
X

* THE FOLLOWING BSS PSEUDO_OPS WILL RESERVE AREAS IN BLANK COMMON.

INSTRUCTIONS OR DATA MAY NOT BE PLACED IN BLANK COMMON.

THIS IS BLANK COMMON OF COURSE.

[LRURY NO

LABCOM AND THIS IS LABELED COMMON.
10

99

77

4y THIS IS LABELED COMMON,

* NOTICE THAT LABELED COMMON PERMITTED THE USE OF CONSTANTS eeve.

* WITHIN THE LABELED COMMON AREA.

AGAIN T RETURN TO MY ORIGINAL COUNTER

* HERE ARE EXAMPLES OF THE FOUR TALLY PSEUD0 oOPS.

.'.‘.llll.'l.....ll"l!..“l.‘l

.TILY.,SC

«TALB.,SC NOTE THE SC MOD IS USED FOR BYTE ALSO.
«TALC,.,I0C IDC ALLOWS FURTHER INDIRECTION.

«TALD.,4D

TALLYS LABELED COMMON AGAIN.

WNW,10,2 TALLY USED FOR I, ID, OI, SCy & CI FORMS,
XX,10,1 NOTICE BIT 30 ON FOR BYTE TALLY.

YY,10,%7 NOTICE IR MODIFICATION IN THE TAG FIELD.
1Z,10,10 :

BACK TO THE ORIGINAL LOCATION CTR AGAIN,

"..I.lll#"&'l.l“."i..!.‘!ll‘ll'!l";.'!!i‘.‘G

g 93eg

‘ON dONI¥IJTY
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96425 01 07-21-70

802157
002160
002164
002162

002163
goz216t
802165

102166
902167
002170
902174

. 809031

800000
0008005
000012

000001

000004

102161

080001

010012
010013

19,071
002157
2270 03 000
2260 03 000
2350 16 020

7550 16 020

0660 03 000
1670 03 000
6010 00 010

002166
2270 03 000
2260 03 000
2350 16 030
7550 16 030
002172

EXAMPLES OF PSUEDO OPERATIONS®* PAGE 9

299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327

328
329
330

331
332
333
334

e+ ALSO LITERALS AND MACROS.

EJECT
»

REFMA ON CREATES A SEPERATE MACRO SYMBOL TABLE.
FSSLSEF VTS TS FECCU S SIS FC ISPV VS SSSSFISGESS LIPS ISPT UV SIS SSSISITSIBIISSSSVIVSTEN
L 4
* THIS NEXT SEQUENCE OF INSTRUCTIONS WILL SERVE TO EXPLAIN THE USE OF MACROS.
® IT WILL ALSO SHOW THE USE OF THE CONDITIONAL PSEUDO OPS, CREATED SYMBOLS,
* TORP AND THE PRINT MACRO EXPANSION ON/OFF PSEUDO 0P,

L 4

PHC CN

- .

. TURN PNC ON TO SEE EXPANDED CODE

L d

SLSSI S LIV TVIBEFF IV IS PIEFTEL LRSS FEFSSETIS LSS ST S SIS ST FSTOTIOOSSISENT TS
L 2

HOLY MACRO

LOX7 #1,0V ARG #1 IS NR, OF WORDS TO BE MOVED.

LDX6 0,0U
#2 104 #3,¢ ARG #3 IS DATA ORIGIN.

STA #4,6 ARG #4% IS DATA DESTINATICN.

IFG #1,1,3 IF ARG #1 GREATER THAN ONE, ASSEMBLE AND
* EXECUTE THE NEXT THREE INSTRUGTIOKRS.

ADX® i,0U

sexy 1,00

TNZ #2 XFER BACK TO ARG #1 IF NOT ZERO.

ENDM HOLY
L3
® ARGUMENT NUMBER 2 IS IHPLICITLY NULLED TO FORCE CREATED SVYKBOLS.

HOLY 2598,X,Y

LOX7 25,0U

LD0X6 0,0U
«001, 1LDA X, 6

STA Yy6

IFG 2521,3

ADX6 1,0V

SBx7 1,0U

TNZ «001.

L ]
* HERE WE USED THE SYMBOLIC LOCATION BIG RATHER THAN CREATED SYMBOLS.
: HOLY 1,BIG,XX,YY

LDX7 1,0V

LDX6 0,0U
8IG LOA XXy6

STA YY,€

IFG 11,3
L 3
® LETS SEE THAT LAST ONE WITH PMC OFF THIS TIME.

PMC OFF

HOLY 1,BIGGER XX, YY

6 @8eg

*ON JONIYIITY;
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9425 01 07-21-70 19.071 EXANMPLES OF PSUEDO OPERATIONS®* PAGE 10
+»++ALSO LITERALS AND MACROS.

335 EJECT

336 =

337 * WATCH CAREFULLY NOW. HERE IS THE IDRP PSEUDO OP AT WORK, WITH THIS
338 * WE SHALL SEE THE ARG PSEUDO OP AGAIN.

339 DOIT MACRO

340 TSX1  #1
361 IDRP  #2 REPEAT NEXT INST BY NUMBER OF SUB ARGS IN ARG#Z2.
342 ARG *2 THIS IS THE ARG PSEUDO OP.
363 10RP THIS IDRP IS USED AS A DELIMITER.
k1% ENDM D01V
345 &
346 * LETS TURN PMC ON AND SEE THIS MACRO EXPANDED.
347
3us PMC ON
369 *
002176 350 DOIT  START, (XX,YY,ZZ)
002176 002002 7010 00 010 TSX1  START
IDRP XX,YY,22
002177 010012 0000 00 030 ARG Xx
002200 010013 0000 08 030 ARG Y
002201 010014 0000 00 830 ARG 22
IDRP
351 l“"l!.C'..l“".'.'ll'l“l."....‘ll."...‘..‘..l.""'".".Ill.l'.l..'."."
352
353 * TH-TH-THATS ALL FOLKS, BUT LET US NOT FORGET THE END CARD.
354 »
ERROR LINKAGE
00220% 000800000000 000
002205 336244242526 000
355 END NO SYMBOL IN THE VARIABLE FIELD FOR RELOCABLE.

2206 IS THE NE*T AVAILABLE LOCATION. GMAP VERSION JMPA/060970 JMPB/060970 JMPC/060970
THERE WERE NO WARNING FLAGS IN THE ABOVE ASSEMBLY

0T 28eg
*ON IONZYTITY
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96425 01 07-21-70
XTAL  SYNBOL
2170 BIG
2174  BIGGER
10 GEBORT
22 GECALL
27 GECHEK
16 GEENDC
3 GEFADD
12 GEFCON
13 GEFILS
7 GEFINI
&0  GEFRCE
Ly GEFSYE
35 GEIDSE
&5  GEINFO
1 GEINGS
_6  GELAPS
37 GELBAR
.33 GELoOP
11 GEMORE
25 GEMREL
&3 GENEWS
42 GEPRIO
o 17  GERELC
G- & _GERELS
N 15 GERETS
2 GEROAD
31 GEROLL
30 GEROUT
24 GERSTR
23 _GESAVE
14 GESETS
5 GESNAP
4%  GESNUM
20 GESPEC
26  GESYOT
.21 GETIME
32 GEUSER
34 GEWAKE
2161 .001.
2063  .ARG.
2031 .8CI.
2063 .BFS,
8 .BLOCK
1200  .BOOL.
2051  .BSS.
2137 JCALL
2026  JDEC..
2073 .OLIT.
2020  LEIGHT
22°~ .E'L..

19.072

EXAMPLES OF PSUEDO OPERATIONS®®

REFERENCES BY ACTER NO.

330
334

327
142
96
134
265
49
130
225
92
176
73

338
334

327
St
96
67

257
&9
73

218
92

164
73
55

142

99
134
265

50
130
225
149
176

75
216

225

11

PAGE

11

IT ®3eq
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96425 01
oCTAL

35
1000
2036
2012
2143
2124
2104
2070
2007
2023
2015
2145
2000
2073
2136
2130

5
2001

07-21-70
SYMBOL

<EMM
+EQU,
«ETC,
+EVN
+FLOAT
«INHIB
LIT,
MLIT,
«NULL.
+0CT,
000
«OPSYN
CORG.
«REF.
+RET.
+SAVE
«SET.
«SMDEF
+» SMREF
«TALB,
«TALC,
«TALD.
«TALY,
+USE.,
+VFD.
«VLIT,
«ZERO.
STARY
SToP
WW

X

XX

Y

Yy

z

b4 4

19.072

REFERENCES BY

26
103
60
232
203
186
163
53
88
66
242
21
171
219
216
123
12

293
294
295
292
249

99
167
149

33

L3
272
266
273
267
274
268
275

26
T4
22
232
203
186
163
53
88
61
32
31
171
219
216
119
21
193
286
287
288
28%
66
€D
167
33
33
L3
258
121
273
122
274
268
275

EXAMPLES OF PSUEDY "PERATIONS®=»

ALTER NO.

37
183

60
269
206
226
242
143
149

66
262
158

250
219
121

32
194
293
294
295
292
217

99
243
149

.3

45
272
123
293
123
294

295

210

225
122

244

13

292
259
330
267
330

350

123

249

167

266
336
327
336

203

327
350

350

209

232

233

350

ZT 23eq
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96425 i1 07-21-70 19.072 EXAMPLES OF PSUEDO OPERATIONS®® PAGE 13

OCTAL SYMBOL REFERENCES BY ALTER NO.

MACRO REF TABLE BY ALTERS

2176  DOIY 339 350
28157  HOLY 314 327 330 334
*® 17845 WORDS OF MEMCRY WERE USED BY GMAP FOR THIS ASSEMBLY.

€T 98eg

T-CT °"ON HONIYIIA™
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MACRO PROTOTYPE:

1 8
DOIT  MACRO

LDA
ADA
STA

ENDM

MACROS

- DoIT

MACRO EXPANSION CALL:

. DOIT

150

v

'STUDENT HANDBOOK
REFERENCE NO. 13-1

~ " (HEADING)

(BODY)

(TERMINATOR)



' STUDENT HANDBOOK
REFERENCE NO, 13-2

'MACRO
WITH

SUBSTITUTABLE ARGUMENTS

MACRO PROTOTYPE:

DOIT . MACRO
LDA #1
ADA #2
STA #3
ENDM DOIT
MACRO CALL:

DoIT COUNT,=5,TOTAL

161



291

RESTOR

REFRESHING TALLY WORDS

WITH HACRO CALL

MACRO

EAXE #2

EAX7 i3

“RPD #1,1

LDA - 0.6

STA 0.7

ENDM RESTOR

RESTOR 150, TALSAV, TALWRK

THIS EXAMPLE WILL RESTORE UP TO
256 TALLY WORDS WITH ONE CALL

"ON d0N393d3ad
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LOCATION FIELD SYMBOLS

WoLy MACRO
EAX7
GO LDA
- STA

ADX7

- CMPX7
NZ

- ENDM

163

STUDENT HANDBOOK
REFERENCE NQ. 13-4

#1.7
#2.7
1.DU
#3,DU
GO

HOLY



STUDENT HANDBOOK *
REFERENCE NO. 13-5

NESTING OF MACROS

PLEASE MACRO
TZt #1
TRC #2

ENDM PLEASE

AGAIN  MACRO
CMPA #l
PLEASE  #2

ENDM AGAIN

DOIT MACRO
A #1
AGAIN  #2
SR #3

ENDM DOIT

154



STUDENT HANDBOOK
REFERENCE NO, 13=6

MACRO WITH CONDITIONAL PSEUDO oP

MACRO PROTOTYPE :

BINBCD MACRO
EAX7 0
DA 41
EAQ 0
1FE #1,SEQRIN,3
RPT 3,1
BCD TARL,7
STQ SEQBCD
INE #1,SEQBIN.6
RPT. | 4,1
_BCD TAB,7
STQ #2
RPT 6,1
BCD 0.7
STQ 4l
ENDM BINBCD
MACRO CALL:
BINBCD EBIN, EBCD
BINBCD FBIN,FBCD

BINBCD SEQBIN

165



STUDENT HANDBOOK
REFERENCE NO, 13=-7

MACRO WITH

INDEFINITE REPEAT

1 8 16
DOIT MACRO
LDA #1
IDRP #2
ADA #2
IDRP
STA #3

ENDM DOIT

136



XFER

MACRO WITH SET

AND IHDEFINITE REPEAT

MACRO
SET
IDRP
SET
IDRP
TSX1
TRA
IDRP
ARG
IDRP

ENDM

167

" STUDENT HANDBOOK

REFERENCE XNO, 13-8

fl
*+1+K

H2

XFER



STUDENT HANDBOOK
REFERENCE NO. 14-1

EXTERUAL INTERRUPTS =i o

PROCESSOR |
SYSTEM | e
CONTROLLER

|

|
7/ : | \
/ I \
/ | i

7/ |

N ..
/7 | \
o g : \. ‘

155



STUDENT HANDBOOK
~ REFERENCE NO. 14-2

. - - B VU
L . .

© INTERWAL INTERRUPTS =~~~

UV N ST SRS -

" INSTRUCTION

\ GENERATED /) S

[

Lo
b N
S

i

L]

|

!

1

>

PROCESSOR | .. ¢4

> - .
N , - — . - —— -
it S
/ .

/- T

SYSTEM )
__CONTROLLER

~—-——.-~_-—-

169



WRITE

CALL PUT

MME  GEINOS

CONMNECT

STUDENT HANDBOOK
REFERENCE NO. 15-1

- LEVELS OF 1/0 R _f.,,."_'

170

(Bl COBOL

FILE AND Recorp ConTRoL

(GEFRC) SweroutInE = . . . . |

C(REQUEST FOR 1/0)

(10S)



Pages 26=171 through
26-182 have been
deleted from this handbook.



s

@URCE DECK

me

6000

|

F)BJ ECT DECK

|

GENERAL LOADER

6000

183

STUDENT HANDBOOK
REFERENCE NO. 16-1

LIBRARY /
File And /

(Control (GFRC)




81

$  TAPE FILE CARD

ASSIGN A TAPE UNIT TO THE PROGRAM,

$

TAPE

\ﬂ§’5$§/‘32;999;'

BIGFILE
—

l"’ FILE NAME

— FILE CODE

REEL SEQUENCE NUMBER

—— FILE SERIAL NUMBER

~— SECONDARY LOGICAL UNIT DESIGNATOR
—LOGICAL UNIT DESIGNATOR

=91 °ON FAONFYIIAN

JO0HANVH INIAALS



81

MASS STORAGE FILE CARD

ALLOCATE A TEMPORARY FILE ON SYSTEM MASS STORAGE,

$

- FILE

AC,X11S,5L,DSS180
NSNS Gy’

LDEVICE TYPE DESIRED

+— ACCESS

t—— LOGICAL UNIT DESIGNATOR

— FILE CODE

£€-91 °ON JONIY¥II3Y
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SYSOUT & DATA FILE CARDS

ASSIGH OUTPUT FILES TO SYSTEM OUTPUT MEDIA CONVERSION,

$ SYSOUT  AD
~
L—- FILE CODE

WRITE FILES ONTO TEMPORARY LINKED SYSTEM STORAGE FOR INPUT
INTO USER PROGRAM,

$ DATA AE
7/

l—- FILE CODE

%-91 °ON JONFYIIFYH
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* STUDENT HANDBOOK
REPERENCE NO, 16-5

MEDIA CONVERSION

$ SNUMB
y $ IDENT
/f ' § GMAP
$ DATA IN .
END $ SYSOUT PN
$ EXECUTE

— |
DfTA‘ IN [\_///_,4

$ SYSOUT PN $ SYSOUT PR
$ SYSOUT PR

$ ENDJOB

187



IRG

LOGICAL
RECORD

IRG

STUDENT HANDBOOK
REFERENCE NO, 16-6

LOGICAL AND PHYSICAL RECORDS

EOF

BLOCK SERIAL NUMBER

BLOCK SIZE

RECORD SIZE

MEDIA [ REPORT
fODE | CODE

DATA

DATA

DATA

EOF

188

CONTRYL WORD
REQORD

co

OL WORD

PHYSICAI
RECORD



REPERENCE NO, 16-7

VARIABLE LENGTH RECORDS

Q 17 282930 35
MEDIA[ REPORT
RECORD SIZE | CODE REQDE‘
DATA

FIXED LENGTH RECORDS

DATA

189



PARTITIONED RECORDS

17 24 25 26 29 30 35 -

SEG. | MEDIA REPORT
RECORD SIZE CODE | CODE LODE

STUDENT HANL'BOOX
REF {RENCE N(. 16-8

DATA

17 24 25 26 35

- SEG, | SEGMENT
SEGMENT SIZE CODE | NUMBER

DATA

17 2l 25 26 35

SEG. | SEGMENT
SEGMENT SIZE CODE | HOMBER

DATA

190

FIRST SEGMENT 01

INTERMEDIATE
SEGMENTS 10

LAST SEGMENT 11



STUDENT HANDBOOK
REFERENCE NO, 16-9

$ GMAP

$ EXECUTE
$ DATA
$ ENDJOB

191



61

FILE DESIGNATOR WORD

FILE CONTROL BLOCK

VFD 18/MYFILE.1/1,17/0

0 17 18 19 20 2122 23 24 25 35

MYFILE l 11010 ofo oo 0

- R T — . =
SYMBOLIC NAME OF F,ﬂ;,EBER

—REQUIRED FILE
OPTION

—PUT SIZE ON OUTPUT
OPTION

—PRIME INPUT BUFFER
OPTION

—REWIND ON CLOSE
- ~—REWIND ON OPEN

— INPUT/0UTPUT INDICATOR

01-91 "ON JONId4JdY



STUDENT HANDBOOK
REFERENCE NO, 16-11

OPEN FILES

N2)

VFD 8/F ILEAA, 18/0
VFD  18/FILEBB.1/1,17/0

FILCB FILEAA,AA,BUFFA1,BUFFA2

|

T
. T
1

FILCB FILEBB,BB,BUFFB]

BUFFAT BSS 321

—_—

f

$ DATA . AA
$ TAPE BB

193



AWD

BUFFB1

STUDENT HANDBOOK
REFERENCE NO., 16«12

CLOSE FILES

CALL CLOSE(AWD,?2)

VED  18/FILEAA,18/0
ViD  18/FILEBB,1/1,17/0

FILCB FILEAA,AA,BUFFA1,BUFFA2

T 1

—  E—

S . I
i

1

|

T i - T » ! ‘"—:h — ———

FILCB FILEBB,BB,BUFFB1

1.
[ . I

DATA AA
TAPE BB

194



STUDENT HANDBOOK . .
REFERENCE NO. 16~=13

GET LOGICAL RECORD

CALL  GET (€LLEAR,ENDAA (S]

FILCB , AA BUFFATD, BUFFA2

- e — - -~

195



STUDENT HANDBOOK
REFERENCE NO, 16=~14

WRITE LOGICAL RECORD

CALL PUT FILEB 1ZSA

FILCB FILEB. BB,BUFFB1

LOC-SYM
+1 Record Size

BUFFBT BSS 321 ///

/
/

/
s

WSA BSS 14

S e — o  — —

196



STUDENT HANDBOOK
REFERENCE NO. 16-15

INITIALIZE EDITING PARAMETERS

CALL IOED,S)

ZERO PCHCD .3
ZERO RPCD, 7
ZERO PGNO.5
EA‘1 BCI 10 WORDS
31 k} LVJ 9
39686 01 03-16-70 19.268 | 10 WORDS 1 PAGE 0O
L 20 WORDS 1
N
HEADZ2  BCI

20 WORDS

PCHCD  BClI  2,GAR00100

[/' CAR0OL02
| GAROO101
—

[ . GAR0OT00

E

73 - 80

197



STUDENT HANDBOOK
REFERENCE NO. 16~16

WRITE LOGICAL RECORD

FILCB QUTFLAEE, OTBUFF

LOC-SYM

+1

1

Lecor d Size

Iy

CALL  WT

OTBUFF ~ BSS

32

e
REC (QUTFD,
1

198




STUDENT HANDBOOK
REFERENCE NO. 16=17

WRITE LOGICAL RECORD

FiLcs ELFE)FF,BUFFF

LOC-SYM
+1

Record Size

CALL  PRINT(ELFELEFWS) =2)

BUFFF BSS

321

W e s m m——— owmn

v — — — vwm—n w— —

199

22




WRITE LOGICAL RECORD

BSS

321

200

STUDENT HANDBOOK
REFERENCE NO, 16-18




STUDENT HANDBOOK
- REFERENCE NO. 16-{9

PHYSICAL RECORD PROCESSING
SEQUENTIAL FILES

FILCB
CALL
CNTA |OTP  AREAS3, 25

|0OTP  AREA1,50
10TD  AREAZ,50

AREAT BSS 100

—

\\\
I
AREA2 BSS 50

- AREA3 BSS 25

201



STUDENT HANDBOOK
REFERENCE NO. 16-20

PHYSICAL RECORD PROCESSING
RANDOM FILES

|OTP  AREAS, 40
|OTP  AREAT,80
IOTD  AREA9,40

AREAT BSS 80

e :::::::::::J

AREA8 BSS 40

N=—O

o~ On

LWWW W

AREA9 BSS 40
\J

95

$ DISC RI,X1S,1R

202



STUDENT HANDBOOK
REF ERENCE NO. 16-21

PHYSICAL RECORD PROCESSING
ENTIAL FILE

E
SEQU S

FILCB (PHOTS), SO0

CALL  WRITE(PHOTS)CNTB)
il

[OTP  AREA5,25

|OTP  AREA4,50

|I0TD  AREAG,25
— AREA4 BSS 50
\J

AREAS BSS 25

AREA6 BSS 25

203



el

— ) )
WN—O

STUDENT HANDEOOK
REFERENCE NO, 16«22

PRYSICAL RECORD PROCESSING
RANDOM FILES

FILCB

_CALL
CNTD DEC

10TP

|0TP

10TD
N
f\\\‘

85

$§ DISC RO,X1S,1R

——

WRITE (6]
10
AREA12,80
AREA10 40
AREA11.40

AREAT0 BSS 40

AREAT1 BSS 40

AREA12 BSS 80

—

204



-14

~13-

-12

-11

-10
-9
-8
-7
=6
-5
-4
-3
-2
-1
LOC-SYM
+1
+2
+3
+4
+5

STUDENT HANDBOOK

REFERENCE NO. 16-23

FILE CONTROL BLOCK
FILCB MYFILE,AA,BUFF1

L _PREHEADER LABEL EXIT

POSTHEADER LABEL, EXIT

PRETRAILER LABEL EXIT

POSTTRAILER LABEL EXIT

FIRST SIX CHARACTERS OF FILE NAME

LAST SIX CHARACTERS OF FILE NAME

RETENTION PERIOD

REEL_SEQUENCE NUMBER

~FLILE SERIAL NUMBER

BLOCK COUNT

FILE COUNT

ERROR ROUTINE EXIT

PAT POINTER

FILE CODE

105 STATUS RETURN WORD

10S STATUS RETURN WORD

FCB_POINTER

PHYSICAL DEVICE ADDRESS

CURRENT RECOQORD INDEX

RECORD SIZE

__LOCATION OF FIRST BUFFER

GEFRC_WORKING STORAGE WORD.

LOCATION OF SECOND BUFFER

BLOCK SIZE

RECORD SIZE ROUTINE LOCATION

FILE DESIGNATOR WORD

FWD VFD 18/MYFILE,18/0

MYFILE

205

4 1L
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39686 01 03-16<70. 197268

90¢

000008 000000 0410 G0 0Q0

600278
000276
00G27s
000276
000276
000276
coQags
600296
000286
006276
000276
000276
000276
000278
009278
000278
00g27¢
000276
000276
000276
009276
006278

BASIC SA C0JRS:z - GEFRC EXAMPLES

DO N PR DN

FI1LS SINTROL 3.0CK MAGRD

LA R I

TTL
TTLS

SYMDEF

NJP

BASIC Sa
FILE CONTRD

GO

PAGE

URSE « GEFRC EXAMPLES
L BLOCK MAGRO EXAMPLE

EXAMPLE IF COMPLETE FILE CONTROL

3.0CK MACRO=INSTRUCTION

JSE
sILc8
:TC
ETC

_ETrC

COUNT
MYFILE,
12,
BUFF1,
BUFFe,
320,

0,

SYMSOLIC VAME OF FILE CONTROL 8LOCK
FILE CODE

FIRST BUFFER

SECOND BUFFER

MAXIMUM BLOCK S{ZE

RECORD ROQRM

RECORD S]ZE

NO SLOCK SERIAL NUMBERS

ERROR ROUTINE

" NO STANDARD LABLES

RECORDING MODE
RECORDING DENSJYY
MULITFILE REEL

RETENTION PERIOH
PRENEADER LABEL ROUTINE
POSTHEADER LABEL ROUTINE
PRETRAILER LABEL ROUTINE
POSTTRAILER L4BEL ROUTINE
FILENAME

GEPR OVERRIDE
PARTITIONED RECORD

®%C-9T 'ON HONAYAATY
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139686 01 03-16970. 19,268

000315 080310400000

L0t

0%0

BAS!IC

35

36
37
38
39

40
43
42

43
44

45

46
47
48
49
50

51.
52
53

54

55.

56
57
58

SA COJRSE. . GETRC EXAMPLES PAGE
FILE DSSIGNATOR: WORD AND 3UFFERS

‘.

&

. EXAMPLE JF FJLE DESIGNATOR WORD

.. ° .

® . .

IZWp  vrp 18/MYPILE, SYMBOLIC NAME QF FILE CONTROL BLOCK
:TC /1, INPUT/0UTOUT INBICATOR
zre 1/0, REWIND ON DPEN
ETC 2/0, REWIND ON CLOSE
ETC /0, PRIME INPUT BUFFER OPT]ON
gfg 170, PUT SIZE ON OUTRUT QPTION
1 1/06 REQUIRED FILE ORTION
&1 11/ FILE POSITIONING VALUE

*

[ B . A

. REBERVE 3UFFER SpaCs

.4

LR EACH BUFFER MUST BE ONE WORD LARGER THAN

. T4E: PHYSICAL REEQRD FOR A. BUFFER CONTROL: WORD

. T3: SONTRIL' YHE DATA FLOW YO OR FROM THE BUFFER

*

BUFFY: 358 324; FIRST BUFFER

BUFF2  38s 32;‘ SECOND BUFFER

3

Z 98eg
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39686 01 03~16a70

802

001552 0Q153
001553 00154

0

S

0
4

177268

080
008

005520

004535

00
0o

001554

010

040

0022%5

002756

003457
00006y

BASIC SA COURSE' «. GEFRC EXAMPLES:
CALL! 993N CLISE, GEY, PUT MACRO={NSTRUCTIONS

6
62
63
64
65
68
67

68.
69

70

7L

72
73
74
75
76
77
78
79
80
81
82
83
84

83

86
87
88
89
90
94
92
93
94
95
96
97
98
99
100
104
102
103
104

*
*
¢ T4E FOLLOWING 18 A DESCRIPTION OF 4 FILE: QONTRO
s 3.0CK FOX A GARD FILE USING A $ DATA  AA -
: FI1.E' CONTROL GCARD.
* agc:uga OF THE USE OF THE § DATA A4 FJLE
. SONTROL CARD THIS FILE WILL
., A ! JLL BE IN STANDARS
*
[ ]
. FILCB  FILEAA,AA,BUFFA2,BUFFA2
[ ]
* FILE CONTROL gLOCK 7OR oUTpUT FILE CODE BS
: g:g:srgrangAag gvsrsn FORMAT WITH ONE BUFFER
: 41s. A TAPE FILE USING
. T1LE: CONTROL CARB A s AR ER
&
. ri,C8 FILEBB,BB,BVFFBY
[ ]
:» FI1LE DESIGNATOR WORDS ASSOCIATED RITH FILEAA AND FILEBS
[ ]
AWD: VFD 18/F1LEAA,L8/0
. vFD 18/FILEBB,1/1,17/0
&
: 3JFFERS FOR FILEAA AND FJLEBB
@ . ’ i
BUFFAL. 388 321 FIRST BUFFER FrOR FILE
. , LEAA
su;rszjass 324, SECQOND BUFFER F@R FiLBaaA
Eu Fa1 35§ 324 BUFFER FQR FILEBB
*
» WIRKING STQRAGE AREA. INTO WHICH GEFRC
: Al.Li MOVE THE LOGICAL RECORD
: A
WSA 3SS 14
JSE

PAGE:

4
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‘39686 01 03=1670 1971288

i

60¢:

000001
000002
000003
000004
000005

0400007080800
080006749200
007240000461
001552000900
0803002008900.

030
010
0lo
010
009

BASIC SA CSOURSZ: - GEFRC EXAMPLES
CALL: 9PEN; CLASE, GET) PUT MACROwINSTRUCTIONS

107
108
109

110
111

112

113

Seexsw.

INITIALIZE TWO PILES BEGINNING AT A LIST

OF1 F1LE DESIGNATOR WORDS LOCATED AT AWD

SALL: 0REN(ANWD,2)

PAGE

v 98eg

#2-9T °ON AONTUTITY
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39686 04

012

000006
000007
000010
000011
000012
000013

000024
000015

000016
000017

" 000020.

gooo21

03=16+70

0240000708000
000014719400
0072100098473

001530000800.

000052000000
003457009000

100000708800
000022713000
007210003203
001530009000

000052004000

003457008000

197268

030
010
0310
010
010
0i0

030
010

. 0310

0%0
010
010

BASIC SA COJURSEZ, <. GEFRC EXAMPLES | ' PAGE
CALL: 99EN; CLOSE, GET; PUT MACRO«INSTRUCTIONS

116
117
118
119
120

121

122
123

124
125
126

127
182
129
130

.,U‘...

¢ s e " e

131

J3TAIN T4E NEXT LOGICAL RECORD FROM THE
IJFFER OF' FILEAA AND MOVE [T TO WORKING
STIIAGE AREA WSA

SALL GET(FILEAAJENDAAGNSA)

93TAIN T4E FIRST [0GICAL RECORD IN THE NEXT
54YSICAL RECORD FROM FILEAA AND MOVE.
IT T0 WORKING SYORASE AREA WSA

cALL GETBK(FILEAA,ENDAA, HSA)

c éSea

T-9T °*ON IONTIIITT

A004ANVH INIANLS



1Te

35686 01 03-16s70

- -.....000022.

0cpo23

000024
000025

. 003475

000026
000027
000030
000032
000032

000033
000034

AARAIC

000015 2260.03 000
001546 7960 00

003475 2260 00

192268

BASIC SA COJRSZ = GEFRC EXAMPLES
CALL: 9P3Ns CLOSE, GET, PUT HACRO=INSTRUGTIONS

0lo

040

001546 7360 00 040

003495
010420202820
00002

020000703000

000033710000
007210003252
001545006000
003457007000

130000704000
00004071000

ARINannn AL

000

030
010
010
010
010

030
010

ne A

134
135
136
137
138
139
140

141

142
143
144

145

146
147
148
149
150
151
152
153
154
. 155
156
157
158
159
160
161
162
163
164

1635

160

167

148
169
170

171
172
173
174
175
. 176
177

’..'.Qﬂi‘.?."....l

L O K

L

FIR.

e s

* 0 & s E

T INSERT TWE NEXY _DGICAL RECORD INTQ TKE
NEXT AVAILABLE SPACZ IN THE OUTPUT BSUFFER

T4z S1Z8 OF THE LOGICAL RECQRD MUSTY
337OLACED IN WORD PLUS 1.0OF THE
71.E CONTROL BLOCK AHEN CALL PUT MACRO IS USED.
SEVERAL METKOOS CAN BE USED
T2 PLACE A BIVARY VALUE IN THE
REZORD SIZE 07 THE FILE CONTRIL BLOOK
(1, JUSING A LITZRAL

DX6 544,00
STX6 FILEBBey

(2, JR USING THz: CONTENTS OF ANOTWER FIELD

LDXé FCR
STX6 FILEBBeL

JSE COUNT
VFD _ 18/14,18/0
JSE

'INSERT THE NEXT LOGICAL RECORD FROM AREA WSA INTO

TH4E. NEXT AVAILABLE SPACE OF THE OUTYPUT BUFFER

SALL PJT(FILEBB,NSA)

T INSERT TWE NEXT LOGICAL RECORD AS THE FIRST LOSICAL

ECIRD OF: TWE NEXT HYSICAL RECORD FROM AREA WSA

SALL PJTBK(FILEBB,NSA)

PAGE
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39686 01 03-16+73 19,268

000036
000037

c1e

001545000000
003457009000

020
019

BASIC S4 CQU3ISE » GEFRC EXAMPLES
CALL 333N, CLOSE, GET, PyT MACROwINSTRUCTIONS

PAGE
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39686 04 O03=16e70 197268

€T¢C

Gooo40
000042
000042
000043

. 000044

600045
000046
000047
000050
000052

010009701600
000045716000
00721000v272
001530009000
000052065000
030000705000
00005271£000
007210000273
001545000000
0681530008000

030
o0lo0
0190
040
0io
030
030
0lo
010
610

BASIC SA COJ335 « GESRC EXAMPLES
CALL 323N, CLOSE, GET, PUT MACRO<INSTRUCT]ONS

180
181
182
183
184
185
186

187

® & s & "W

T413 SAvz OPERATION COVULD HAVE BEEN
ASCIMPLISHED EASIER USING THE CaLL COPY MAGRO

SALL SET(FILEAA,ENDAA)

sall cIPv(rlILE3B,rILEAM)

PAGE

9

.8.9893  

%2-9T *ON TONTWTITH

MOOZANVH INZANLS - -



39686 01

ANA

000052
0600053
000054

000055 .

000056
gopos?

03=16=7¢ 17268

070000701000
000057710000
007210000311
001552009000
000002009000
080QCQ7 081D 00

030
010
010
010
000
aao

BASIGC SA CQJI3Z - GEFRC EXAMPLES " PAGE
CALL. 973N, CLOSE, GET, PUT MACROs]NSTRUCTIONS

190
191
192
193
194
195

196.

197
198
199
200
201

202

*
*
»
*
#*
*
*
[
*
»
»
E

NDA4

T41S IS TME END=OJF-7ILE ROUT]NE WRERE

SINTROL WILL BE TRANSFERRED WHEN ALL

I7I THE IVPUT RECORDS WAVE BEEN PROCESSED A

AND A4 17 3CTAL ENDeJFeFILE MARK IS ENCOUNTERED

Tdz CALL CLOSE MACR) DISCONNECTS THE FILES
SPECIFIED. BY THE FILE DESIGNATOR WORDS

SALL CLOSE(AMWD,2)

YME. GEF IN]

10
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39686 01 03.18+73 197268

S1?Z

003476

003476
603513 003505000000 040
003514
003662

03706

003723 003716409000 0lo
003724

000060

BASIC SA CQJRSE o GEFRC EXAMPLES PAGE

205
206
207
208
209
210

211.

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

PROCESSIN3 FIXZD LENGTA RSCORDS

»
: .
’ T4135 EXAMPLE SHOHS +0W Yo PROCESS FIXED
® oSN3TH RILORDS AND vOVE LOGICAL RECORDS
. T34 FIL3CC TO FLLEDD
» .
* 1.5 CONTROL BLOCK, FILE DESIGNATOR HORD,
. 3JFFER, AND WORKING SYORAGE AREA FOR
] IN3JY FILECC USING &, § TAPE ¢C
» 71.5 CONTROL CARD
*
-3
JSE. CoUNT ‘
TILCB  FILECC,CC,BUFFCL,,101,1,20
CWd V7D 18/FILECC.18/0 '
8UFFaL 335 102 BUFFER KOR FILESC
WSC. 35S 20 : WORKING STORAGE AREA
L ]
. ,
» T1_2 CONTRQOL BLOCK, FILE DESIGNATOR HWORD,
. AND BUFFER FOR OUTPJT FILE DD USING
. A& § TAPE DD CONTROL CARD
[ )
»
1.8  FILEDD,DD,BYFFDL,,201,1,20
DW0 ¥°D 18/FILEDD,1/4,17/0
8yYFFal 358 202 BYFFER RQR FILEDD
JSE

11
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' 9T¢

39686 01

000060
000061
Q00062
000063
000064
000065
000066
000067

. .000Q70 .

000071
000072
000073
000074
000075
. 000076
000077

000100,

000101
000102
000303
000104
000105
0003106
000107
000110
000111
000112
000113
000114
000115
0003116
000117
000120
000121
000122

03-}6-70

040000704600
00064571900
007210000363
00351300¢000
000001000000
040000704000
00007271000
007210000364
003723000000
000001000000

000029 22%0 ©3
003507 7950 00

01000070000
000102710000
007210000367
003506000000
0001110006000
003662000000

000024 23%0 03
0037147 73%0 00

020660703000
000111710Q000
007210000372
003716000000
00366200000
070000702000
060116710000
00721000:373
003513003000
000001009600
070000701g00
000123713000
00721000u374
00372300:000
000034008060

19,268

030
010
0190
910
0a0
030
01e
0190
010
000

~ooo

010
030
019
010
0lo
010
010
000
010
03c
010
030
019
0lo
030
010
0i0
010
000
030
0%0
0lo
010
0G0

BASIC SA C0J3SZ » GEFRC EXAMPLES

235
236
237
238
239
240
241
242
243

244

245

246
247

248

249
250

251

252

b ]

P

* & ¥ e & s %

ENDC

PAGE

JCESSING FIXED LENGTH RECORDS

TAIS IS AN EXAMPLE JF CODING TO ESTABLISH
ZCIORD SIZE QF INPUT AND QUTPYT FILES

ANJ THE TRANSFER OF DATA TO AND FROM
4J3<ING STORAGE AREA WSC

SALL JREN(CWD, 1)

SALL J32eN¢pwD, 1)

-DX5 20,0V PLACE RECORD S]zE OF
S5TX5 FILECC+1 INPUT FILE IN FgB
SALL SET(FJLECC,ENDE4WSC)

WOX5 #20,DU PLACE RECORD SIZE OF
STXS FYLEDDe1 OQUTPUT FILE IN FCB
SALL PJT(FILEDD,W3C)

SALL CuU3SE(cwD,1)

SALL CUDSE(DWD,1)

12
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39686 01 03=16c70 19;268 BASIC SA COURSZ » GEFRC EXAMPLES PAGE
CALL 4T3ZZ EXAMPLES
255

&

256 »
257 » T2 CALL #TREC €AN 3E USED TO CREATE A _
258 » L23ICAL IECORD 4ND DIRECT IT TO ANY OUTPUT
259 Y2014 DEENDING ON THE DEVIGE SPECIFIED
260 = J¥ THE FILE CONTROL CARD
26% «
262 # 712 CONTROL BLOCK, FILE DESIGNATOR WORD,
A3 » ENG TUFFER FQR MUTRUT FILE CUTFL
264 » i .
265 =

004234 2656 J3g CoUNT

004236 287 SILC OUTFL,EE, 3TBUFF
268 ¢

TSR35 042446400000 G40 269 CT¥Dp  Vrp L8/0UTFL,1/72,4740
: 270 e
£0425¢ 27¢ 57sUrp 358 x¥3) BUFFER £OR QUTFL.
gogies 272 JSE

LTE

13
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3¥666 04

81¢

000123
000124
000125
000126
Q00127
poCi30
000131
000132
000133

03=16s7( 19,268

000036 23%0 03
gos247 %8¢ 5
150000704000
000134740000
007210000435
004246000006

.0947550048000

007212003000
007213004000

004755
004755
000134

000
na m

ols5
0390
019
0ln
019
Y
010
040

BASIC

275
276
277
278
279
280
281
282
283
284
285

286
287
288
289
290
291
292
293
294
295

SA CQJR5z < GEFRC EXAMPLES PAGE

CALL 4T3 EXAMPLES

»
L
. T415 IS 4N EXAMPLE JSING CaALL WTREG
. T) SREATZ A LOGICAL RECORD AND DIREZ
. IT TO TASE OR DJSC DEPENDING ON THE
. F1_E CQNTROL CARD
L )
L ]
DA 30,0V PLACE RECORD SIZE N
STA QUTFLe¢ FILE CONTROL 3L&gCK
SALL WTREC(OUTFL,4SEET,%5,:20)
»
[}
. A _JGICA, RECORD WI_L BE CREATE:
L4 JSING THZ CONTENTS IF THIS
. TIzLD
*
»
JSE COUNT
WSEE? 33§ 30
JSE

4
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39686 01

6TC

000434
000335
000136
000137
000140

000141

000142
000143
000144

005043

005014
005015
005046
005017
005020

© 005021

005022
005023
005024
005025
005026
005027
005030
005031
005032
005033
005034
005035
005036
005037
005040
005041
005042
005043
005044
005045

03-16979

19,268

000033 2330 ¢3 000
004247 7330 00 040

150000701000 039
006145710000 019
007240004467 0io
004246000000 010
005013000000 010
00724400:000 040
005045000000 030
005043
202063303462 000
203145264451 000
4421533149645 000
202020202920 000
202020202620 000
202020202420 000
202020202820 000
202020206620 000
2020202044820 000
202066314343 000
2022252049764 000
452330254420 000
202020204520 000
202020204920 000
202020208620 000
202020204920 000
202020202420 000
202020202029 000
202031454022 000
314521517¢20 000
202020202620 000
202020204920 000
202020202520 000
202020204920 000
202020202020 0090
2020620202¢20 000
202020262820 goo

BASIC

298
299
300
301
302
303
304

308

306
307
308
309
310
314

312
313
314
315

316

317

SA C0J3Z. = GEFRC EXAMPLES: PAGE
CALL: dTIZZ EXAMPLES

*
L]
. T4Z. FOLLIOWING EXAMP.ES CREATE A LOGICAL RECORD
) JSING THZ CALL WTRES: AND DIRECT THE RECORD
. T). THE PIINTER OR CARD PUNCH THROWGH THE
. W32 OF  §  SYSQUT EE FILE CONTROL QARD
Y .
. T41S 1S AN EXaMPLE JSING CALL WTREQ -
b T PUNGH 4 BINARY CARD
®
K J ) ,
DA 227,0V PLACE THE RECOQRE SIZE 1y
5Ta QUTFL#Y. FILE CONTROL BLOCK :
SALL HTREC(OUTFL,ITSTR;34,REP22)
[ ]
»
_ . JSE. COUNT - A
oTsSTR 321 92 THIS INFORMATION
" 351 9, WILL 3g PUNCHgD
33! -9, IN BIVARY

15
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Tol

0z¢

£

»n

Ll 15elbell

17,268

¢e0000000522
000c14>5

0390

BASIC S8 COURSZ = GEFRC EXAMPLES

318
319
320
321
322
323

324

325

Céul. ATRZZ EXAMPLES

EAN- -2 A B N

SYSQUT A1 L SoRT To3ETHER ALL RECGRDS
44y ING T4E SAME REPIRT CODE

n
-
N
[

acT
JSE

020000000322

REPQORT £oDE oF 22

PAGE
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39686 01

| ¥44

000145
000146
000147
000150
000154
000452
000153
000154
000155

0039047
095050
005051

- 005052

005053
005054
005055
005056

005057

005060

003061

005062
003063
005064

03=16w70

080016 2350 03
004247 73%0 00

15000C703000
000156710000
007210009320
004246003000
00504700:000
007215000000
005046009000

009647

20206330362
203145264451
442163313645
206631439320
222520204420
202020202020
202020202020
202020204020
202020202420
202047643523
302524208445
203046433325
513163304020
202020204020

197268

000
019
030
010
010
040
019
040
040

000
609
000
000
000
000
000
0600
000
goo
goo
000
000
000

000156

BASIC SA COJRSE = GEFRC EXAMPLES. ‘ : PAGE

328
329
330
331
332
333
334
335
338

337
338

339

340

CALLUJ

e & k3 »

HSPUN

34%

342

T23. EXAMPLES

T413 1S AN EXAMPLE JSING CALL WTREC
T3 2UNCH A HOLLERITH GARD

DA s14,DU
5TA OUTFL*Y
SALL. WTREC{OUTFL, ASPUN, =2,REP22)

JSg COUNT _
351 9, TH]S INFORMATION WILL BE
381! 5, PUNCHED IN WOLLERITH

" JSE

17
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39688 01

(444

000156
000157
000160

0004164

. 000162,

000163
000464
006165

000166

005065
005065
Q05067
005070
005974
005072

005073

005074
005075
005076
005077
005300
9031014
005102
005403
005404
005305
005406

Q05397

005110
005111

005112

03=14=7( 19,268

000025 23%0 63 000
004247 7950 00 019
15000070%000 030
000167710000 010
uG72100s ,541. 010
004246000000 010
00506500000 0410
005112000000 019
005045009000 = 0310

0050645
202063303162 gao
203145254451 000
442163314445 000
2020202044290 000
202020208420 - 000
282020204020 000
202020202820 . 000
2020202024920 - 000
202020204920 000
202066313343 000
202225204751 000
314563252420 000
2820202040820 000
292020203029 000

282020204420 000

202020204020 000
202020204820 000

- 202020208420 000

202020202920 000
282020208520 000
770400003600 000

000000 000003 000

BASIC SA £QJRSE o.GEFRC EXAMPLES

345
346
347
348
349
350
351
352
353

354

355.

356
357

358

359

360
361
362
363
364

385

366
367

CALL. 4T3EZ EXAYPLES

*E & & &

p

Ve s e e

«0A
STA

T4IS 1S AN EXAMPLE JSING CALL WTREC
_ T3 3RINT 4 LINE

223,DU MOVE RECORD SIZE INCLUDING
OUTFLet THE SLEW CHARACTER TO THE FCB

SALL WTREC(OUTFL,2RHSsPRLIN,REP22)

RWS 351

37!

321
3T

CQUNT
9y THIS INFORMATION

9, WILL 3E PRINTED

2,
770400000200 PRINTER SLEW CHARACTER

A 4ED]A CODE OF 3 DIRECTS THIS
R2CORD T4ROUGH SYSOJT TO THE PRINTER

RLIN 25RO

Q.3 MED{A CODE

pAGE.
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39686 01 03=16=70 19,268

£ee

005130

000167

000170
000171

000172

.. Q00173 .

000174
000175
000176

003632
005633
005634
005635
005636

. 005637

0056490
pG56431
005642
005643
005644
005645
005646
005647
005650
005651
005652
005653
005654
005655
005656

005657

005143
005123400000 010

005131

000167

000026 2260 03 000
005124 7960 00 g%g

~110Go070Ig00

000177730000 010

00721000:600.. 010

0051235000000 010
005632009000 oio
007215000000 040

005632

202063305462 000

203145254654 000
442163319645 000
202020204820, 000
202020202920 000
202020202820 000

BASIC SA COJR3Z e GEFRC EXAMPLES

370
374
372
373
374
375
376
377
378
. 379
330
384
382
383

CALL: PRINT EXAMPLES

S ¥ 5 8%

384

385
.386
387
388

202020204020 030 .

202020203420 000
2020202044820 000
202056314343 000
2022252049754 000
3145632549420 009
2020202024820 000
202020202¢20 090
202020202020 000
2020202064820 000
202020202020 000
202020202920 009
282620202920 000
20202020€¢20 000
202020202020 000
282020202¢20 000
000377

389

390

FFWS

394

T41S IS AN EXAMPLE JSING CALL PRINT

T ARITE A PRINT LINE

cs

slL FLFF,FF,BJFEF

e ] 18/FLFF,471,17/0
358 321

JSE '

X6 s22,0V

STxé FLFFey

SALL PRINT(FLFF.FFASes2)

JSE.
33!

351

331

JSE

COUNT

9,

9

4,

THIS INFORMATION

WILL 3E PRINTED

PAGE
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39686 01

wee

pooL77
000200
000201
000202
000203
000204

005660
0056631
aCh662
WIET TN
005664
005645
G05686
005667
605670
005671
005672

- 003673

005674

- 005675

005676
Q05677
005700
005701
005702
005703
005704
005705
005706
005707

03=16=70 197268

120000705000
000205710000
007210000420
005123009000
00566000yc00
PR7246000000
005540
202063303162
2031452549651
442163314645,
2d202025&020
282020202920
202020202520
202020204620
202020204020
20202020¢€92¢
2D2066319343
282225204764
45233025¢420
202020204829
20202020%¢20
202020202020
202020202029
202020204020
202020202¢2¢0
202031454922
314521517g2%
2020202023029
202020202520
202020202020
2020202040290
ggoeps

030
010
0190
040

19
Cio0

000
030
0ge
020
000
000
0Go
000
000
000
000
000
000
000
000
neo
000
000
000
oao
000
000
000
000

BASIC SA COJRSZ » GEFRC EXAMPLES

394
395
396
397
398
399

CALL PYNZH EXAMPLES

® 8 & & & &

400-

401
4p2

403

404

405

BINWS

T415 IS AN EXAMPLE JSING CALL PUNCH
T2 SUNCH SINARY CARDS

SALL PJINCH(FLFF,BINWS,z0)

JSE COUNT

331 9, TH]S INFORMATION

331 9, Wik 3E PUNCHED
£ 321 6, IN BJVARy

JSg

PAGE

20 -

6T @3eq

%#¢-9T "ON HONTYHIHLY

A009aNVH INHANLS



i .
9686 01 03=16=70 19,268 BASIC SA COJRSZ  GE7RC EXAMPLES PAGE r+

I ' CALL: PJNSH EXAMPLES

408 »
- - 409 &
. : 410 T413 IS AN EXAMPLE JSING GCALL pUNCH
411 » T3 2UNGH HOLLERITH 2ARDS
‘ - 412 » -
413 »
000205 120000704000 030 414 SALL. PINCH(FLFF,PJNWS,51)
000206 000213713000 0L0
000207 00721000V636 010
000210 005123000000 010
000211 00571000000 010
000212 007214009000 0490
4415 »
416 = '
005710 417 COUNT

w .
LY 77
Ll 11]

005740 202053303362 000 418 PyNusS

005741 2831452594854 000

005742 4423183312645 000

005713 2085631439320 000

008714 222520479445 060

Q057345 233025242820 000

005746 202020202820 ° 000

p05747 202020202420 000

005720 28202020374¢20 000 _

005724 202031452339 000 - 419 3c1 3, IN HOLLERITH
. 003722 464343258431 000

005723 633020204020 000

000213 420 JSE

9, THIS INTORMATION WILL BE PUNCHED

(YA

0¢ @8eg

*ON HONIYIITT

JOO4aNVH INZANIS
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39686 01

9¢¢

000213
000214
000215
000216
000217

005724
005725
005726
005727
005730

005734
005732
005733
005734
005735
005736
005737
005740
005741
005742

005743
005744

ANKE" &
yusgs v

udulge70

005772 0

19,268

160000701000
0002207404900
00721000457
005724003000

0309550245830

005724

005731

000004
005743 00

0

0

0002
005767
005771 000007

00§

202063303162
203145254651
442163319645
206631434320
222520202020
202031452225
516325242031
452026312462
632043314525
202020208020

202063303(62
203145254651

e 2 W

442193319845

0
0
0003
0
0

030

010
010
00
000

019
019
010
010

040

000
000
000
000

BASIC SA COJRSZ « GEFRC EXAMPLES

423
424
425
426
427
428
429
430
431

432
433
434

435.

436
437
438
439
440
441
442
443

444

445
446
447
448
449
450

000 -

000
000
000
000
000

009
000
009

451

452
453
454
455
456
457
458

CALL!I

& & ¥ 2 8 6 n

& ® & & %

LLISTY

AL ¢ & & s k&

HEADY

% & &« «& &

EAD?

JzpIT

PAGE

THS. CALL IOEDIT INITIALIZES PARAMETERS

TdAT W]LLi BE

USED AS EDITING FUNCTIONS.

A4EN EéTdER CALL PRINT OR CALL. PUNCH

A3z ysSED

SALL IOEDIT(LLIST,5)

LIST OF SONTROL PARAMETERS aND CODES

JSE COUNT
23R0 HEAD1,4
23RO HEADZ2,2
25RO PCHCD, 3
Z=RO RPCD,7
23RO PGNG, S
TEN WORDS TO BE INSZRTED IN PRINT pOSITIONS

7131 = 30 OF THE FIRST LINE OF THE HEADING
WITA CALL: PRINT

. 3371 5,

331 3,

TASNTY W3RDS
4ZRDING _LINE

T 39] 9

THIS INFORMATION WILL BE

INSERTED IN FIRST LINE

T0 BE JSED AS THE SECQND
OF EACH PAGE WITH CALL PRINT

THIS INFORMATION WILL

az

T¢ TOvd

- %¢-9T °ON HONIITAAY

MOOZANVH INZANLS



39686 01

L2

005746
005747
005750
0057514
Q05752
005753
Q05754
005755
005756
005757
005760
005761
003762
005763

. 003764

005765

. 0037486

005767

005770

005771

005772

03«16+70

206631434320

202020202020 .

202020204020
202020202020
202020202420
282020204420
202022252447
513145632524
202152202330
252020204020
282020202820
202020204020
282020204020
202020202020

282020202020

202062644220
302221249445

272151000008
000029204020

000000000024

000000040000

19,268

0092
000
000
000
000
000
009
000
000
800
000
000
Goo
000
000
000
000

000
000

000

000

BASIC

459.

460

461
462
463
454
465
466
467
468
469

470
471
472
473
474
475
478
477
478
479
480
481
482
483
484

SA COU3Sz « GEFRC EXAMPLES

CALL: §33017
331 © 9, BE PRINTED AS THE
3°1 2, SUB HEADING
[ ] » .
# .
) T41S WILL BE PUNCHED IN COLS, 73 = 80
s 071 SACH SARD WITH. THE CALL PUNGHK
#  AND EACH CARD WILL 3E SEQUENCED
» NJM3ERED BEGINNING 41TH 00100
]
[ ]
P 2,GAR00403

CHCY 371

T41S 1S USED Tp CHANGE THE REPODRT
SO0S W]TH. YRE CALL 2RINT
37TAL 74 IS ASSUMED 8Y SYSOUT

Ds¢C 20

T4z. pAGES OF THE OUTPUT REPQRT WJLL

ﬁ...“t%.,..."
©
o

GvO 38] 1,000400

33' NUMBERED BEGINNING WITH THIS VALVE.

PAGE

Y

77 28eg

%C-9T 'ON HONAYAIAY

JO009ANVH INZANLS



STUDENT HANDBOOK
REFERENCE NO, 17-1

FLOATING LOAD/STORE OPERATIONS

- — Y-PAIR -
- Y

078 3;L6 T
EXP.=— FRACTIONAL MANTISSA—

0 21 35 63' 11
A-REGISTER Q-REGISTER

l«——7FROS S. Pl
LD.P:*

012345671
El l , RANGE |
L1 4127 10 -128

EXPONENT REGISTER

228



FLOAT ING LOAD/STORE

FLD FST
DFLD DFST
LDE STE

FSTR

229

STUDENT HANDBOOK
REFERENCE NO, 17-2




STUDENT HANDBOOK
REFERENCE NO,- 17-3

LOADING EXPONENT REGISTER

EXAMPLE: LDE =-35B25,DU

AS?E&ELY 0 01001 000 110 O
| R
— T
0\% L
' |
INSTRUCT I ON '0010001“ LDE DU
WORD | 1
E

EXECUTION l
TIME 00100071

230



FLOATING POINT ARITHMETIC

FAD
DF AD
ADE
UF A
DUF A
FNO

FSB
DF SB

UFS
DUFS
FNEG

- -231

STUDENT HANDBOOK
REFERENCE NO. 17-4



STUDENT HANDBOOK
REFERENCE NO, 17~5

FLOATING POINT

MULTIPLY AND DIVIDE

FMP
DFMP
UFM
DUFM

FDV
DFDV
FDI
DFODI

232



STUDENT HANDBOOK
REFERENCE NO. 17=6 -

FLOATING POINT COMPARE

FCMP Y
DFCMP Y-PAIR
FCMG Y

DFCMG Y-PAIR

233



A4

FLOATING POINT

ASSEMBLY
NOTATION FLQAI}NG POINT MEMORY WORD OCTAL
S EXPONENT S MANTISSA
= .1 1)1111101{0]10 011 001 100 110 011 001 100 110 772631463146
= .2 1/1111110(0f110 011 001 100 110 011 001 100 110 T7UE314E314E
=3 1/1111111)0f100 110 011 001 100 110 01 001 101 776463146315
= 4 /11111110110 011 0O 100 110 011 001 100 110 776631463146
=.5 0l0000000]0l100 000 000D 000 00O 000 00O OO0 OO 000400000000
= .6 010000000{0}100 110 011 001 100 000 011 001 10 000463146315
=7 0/0000000{0f101 100 110 011 001 100 110 011 010 000546314632
= .8 0/0000000]0f110 011 001 100 110 Ol 001 100 110 000631463146
=9 010000000/0|111 001 100 110 Ol 001 100 110 Ol 000714631463
= .10 111111101{0f110 011 001 100 110 011 001 100 110 772631463146
= 0, 1l0000000}0loo0 000 000 000 000 000 000 OO OO 1400000000000
=1 0l0000001}0/100 000 000 000 OO0 OO0 00O OO0 OO 002400000000
=2 0/0000010{0]100 000 000 000 000 00O 000 000 OO0 004400000000
=3, 0l0000010/0l110 000 00 000 000 000 OO0 000 00O ' 004600000000
= 4, 0looooo11{ol100 000 00O 000 00O OO0 000 000 OO 006400000000
=5, 0loo00011{0]101 000 000 OO0 00D 000 000 00O OO0

Q06300000000

[=/T "ONTIONIET IO

JI009ANVH INAANLS



6ee

FLOATING POINT

 ASSEMBLY
NOTATION FLOATING POINT MEMORY WORD OCTAL
S EXPONENT  |S MANTISSA

= -1, 0100000001100 000 000 000 00O 000 00O 000 OOO- 001000000000
= 2, 010000001]1/000 00O 000 000 00O 000 000 000 0O 003000000000
= 3, 1 0/0000010{11010 000 000 000 000 000 00O 00O 00O 005200000000
= 4, 0/0000010{1!000 000 00O 00O 00O 000 000 00O 00 005000000000
= 5, 0/0000011;1/011 000 00O 000 000 00O 000 000 OO0 007300000000
=-1 1111110111001 100 110 011 001 100 110 011 010 773146314632
=-.2 1/11111101%001 100 110 011 001 100 110 011 010 775146314632
=-.3 P lf1111111¢1l011 oo 100 1107 011 001 100 110 011 777314631463
=- c1f1111111§2t001 100 110 011 001 100 110 01 010 777146314632
=- 1111111111000 000 000 000 000 00O 000 000 00O 777000000000

AOOGANVH INIANIS

8=/T °*ON ZONIYTITY



9¢7

FLOATING POINT

ASSEMBLY
NOTATION FLOATING POINT MEMORY WORD OCTAL
EXPONENT MANTISSA/UNNORMALIZED
= 1,55E1 0/]0000110f0 001 111 100 000 00O OO0 00O 00O OO0 014174000000
MANTISSA/NORMALIZED . |

0/0000100{0 111 110 000. 0OO 000 000 00O 00O 000 (010760000000

= 1,551 111111110{0 100 111 101 011 100 001 010 OOL 111 778475311217

= 5,122 0/0001010/0 100 000 000 000 000 000 000 000 000 024400000000
0 0000000}0 000 000 000 QOO 00O 000 OO0 0OO 00O 000000000000

=5,20-1 0‘0000000 0100 000 110 001 001 OOL 101 110 100 000406111564

= 12345,12345 0{0001100{0]110 000 001 110 010 001 111 110 01 034601621763

= 320..0U 0lo001001 0{ 101 000 000 | TRUNCATED @ BIT 1/ 002500

6=LT1 *ON IONIYTITY

MONFANYH TNFaNTS



~ STUDENT HANDBOOK
REFERENCE NO, 19-1

REGISTER THEN INDIRECT

@

i

ADD
REGISTER

FETCH
CONTENTS
INDIR WORD

R AS
SPECIFIED

( STOP )

237



STUDENT HANDBOOK
REFERENCE NO, 19-2

DA 3000,3*  C(X3)=50

3000 LDA 3

!

TEMP. EFF. ADDR.= 3000+C(X3)=30%C

(3050) XXX 4000

4000 XAX

Rl MCDIFICATION

233



STUDENT HANDBOOK
REFERENCE NCQ, 19-3

LDQ 4L000,0* C(X0)=100

4000 LDQ 0*

(4100) XXX 4200, 1* C(X1)=200

4200 XAX | *

(4UQ0) XXX 4600,2* C(X2)=300

4600 xxx | 2*

(4900) XXX 5000, | C(X|)=(ST1LL)2OO

5000 XX X o

R1 MODIFICATION

239



STUDENT HANDBOOK
REFERENCE NO, 19-4

REGISTER INDIRECT (RI)

PERFORM THE REGISTER MODIFICATION TO OBTAIN THE ADDRESS OF THE INDIRECT
WORD.,

IF THE INDIRECT WORD SPECIFIES FURTHER INDIRECTION, THEN FETCH THE
NEXT INDIRECT WORD.

CEASE INDIRECTION WHEN THE CANDIDATE FOR THE ACTUAL EFFECTIVE ADDRESS
IS EITHER:

1. NOT INDEXED AT ALL

2. INDEXED BY A REGISTER (R) TYPE

3, INDEXED BY AN INDIRECT THEN TALLY (IT) TYPE

THE VARIATIONS DU AND DL oF REGISTER (R) MODIFICATION CANNOT BE USED
wITH (RI) MODIFICATION,

WHEN WORKING WITH (RI) WE USE THE:

INDEX REGISTERS XN (N=0--7)

A-REGISTER (UPPER AND LOWER PORTIONS)
Q-REGISTER (UPPER AND LOWER PORTIONS)
INSTRUCTION COUNTER IC

240



ALGORITHMS:

REGISTER _AND

INDIRECT (RI)

AL

QU

QL

yi

yi

yi

yi‘

yi

yi

yi

EFFECTIVE

y + C(Xn) 0-17
y + C(A) 0-17
Y + C(A) 18-35
y + C(Q) 0-17

y + C(Q) 18-35

y + C(IC) 0-17

241

STUDENT HANDBOOK
REFERENCE NO. 19-5

CODING

Y,0-7*
Y, AU*
Y,AL*
Y,Qu*
Y,QL*
Y,IC*

Y, N*
or

Y,*



INDIRECT THEN REGISTER

ADD
REGISTER

1

v

™ = IR

242

STUDENT HANDBOOK
REFERENCE N0, 19-6



STUDENT HANDBOOK
REFERENCE NO, 19-7

LDA - 3000,*5 X5 SAVED

3000 LDA *5

(3000) XXX 1000,*7 X5 NOW REPLACED»BY X7

1000 «xx | *7

)Xéxx 200 CEASE INDIRECTION AND MODIFY

—O
Z0
PlE)

C—~
w —

200 XXX

IR MODIFICATION

243



STUDENT HANDBCOK
REFERENCE NO, 19-8

INDIRECT REGISTER (IR)

REGISTER SPECIFIED IS PLACED IN A SAVE-STORE AREA.
- ADDRESS IS USED TO LOCATE THE INDIRECT WORD.

PROCESS IS CONTINUED UNTIL THE CANDIDATE FOR THE ACTUAL
EFFECTIVE ADDRESS IS EITHER:

1. NOT INDEXED AT ALL

2. INDEXED BY A REGISTER (R) TYPE

3. INDEXED BY AN INDIRECT THEN TALLY (IT) TYPE

THE VARIATIONS DU AND DL oF REGISTER (R) MODIFICATION
WITH (IR) MODIFICATION.

WHEN THE SEARCH FOR THE ACTUAL EFFECTIVE ADDRESS IS TERMINATED.,
THE LAST MODIFICATION PERFORMED IS DEPENDENT UPON THE CONTENTS
OF THE SAVE-STORE AREA.

WHEN WORKING WITH (IR) WE USE THE:

INDEX REGISTER XN (N=0~-7)
A-REGISTER (UPPER AND LOWER PORTIONS)
Q-REGISTER (UPPER AND LOWER PORTIONS)

INSTRUCTION COUNTER IC

204



STUDENT HANDBOOK
REFERENCE NO, 19-9

ALGORITHMS:

W SIS e G — ST SE— S S - . P S VI —" A Wehe T A W W— D \——_— S W

PERMISSIBLE EFFECTIVE CODING

"REGISTERS ~ADDRESS FORMAT
Xn yi=y (SAVE C(Xn)0-17)  Y,*0-7

AU i =y (SAVE CCALYO-17) Y, *AU

AL yi =y (SAVE C(AL)18-35) Y,*AL

QU yi =y (SAVE C(QU)0-17) Y,*QU
oL yi =y (SAVE C(QL)18-35) Y,*aL
I yi =y (SAVE C(I1C)0-17) Y,*IC

N yi =y (SAVE NO REGISTER) Y, *N

245



* STUDENT HANDBOOK
REFERENCE NO, 19-10

LDA 500, * 1C IC SAVED
| 500 LDA | *IC

(500) XXX 300,*2 IC IS REPLACED BY X2

300 XXX | *2

(300) XXX 2000,3* C{X3)=1000. USE X3; X:
STILL SAVED.

2000 Xxx | 3*

(3000) XXX 200,4% USE X2; X4 [GNORED.

200 XXX Y

IR AND RI MODIFICATION

246



' GTUDENT HANDBOOK
REFERENCE NO, 19-11

EXAMPLE |
FIRST | LDA SECOND , AU*
SECQND+C(A)O_|7 ~ STA THIRD, | -

THIRD+C(X1)g_17

EXAMPLE 2

NONE MPY ONCE , *
ONCE ARG TWICE , QU

TWICE+C(QU)

EXAMPLE 3

LDA A, *QL
A | | ARG B

B+C(Q)j8_35v

247



" STUDENT HANDBOOK
REFERENCE NO, 19-12

EXAMPLE 4
- LDA B, *3
B ARG C,*5
G ARG D, *QU
D ARG E,7
E+C(Q)O_|7
EXAMPLE 5
A ARG 23
B+C (X5) ARG cj?o
C+C(X3)
EXAMPLE 6
LDA Z,*3
z STA B, DU*

NOT VALID

248



x STUDENT HANDBOOK

" REFERENCE NO, 19-13

EXAMPLE 7

,,,,

A+C (X3)

EXAMPLE &8

x * *
N30 *

<O

LDA
ARG
ARG
ARG

IONSTNSTN

~ L0
=X XXX
O
< OO0
—+ + +
NCDLO

Lltugud

OO0
safnafa
L <C<C

o000

D
F,I10C

TALLY

249



06¢

FIXED-POINT DATA FORMATS

0 SINGLE PRECISION 35
36-BIT OPERAND

0 DOUBLE PRECISION 35
FIRST 36-BIT OPERAND

36 71
| SECOHD 36-BIT OPERAND

IIALF WORD
0 17 18 35

UPPER 18-BIT | LOWER 18-RIT
HALF WORD i HALF WORD

T~0Z ‘ON FONIYTJTY

A00dANVH INZANIS



- 162

"~ FLOATING-POINT DATA FORVATS

SINGLE PRECISION

0o__ 7 8 35
8-BIT . 28-BIT
EXPONENT MANTISSA
DOUBLE PRECISION
0 7 8 . ' 35
8-BIT | ~ FIRST 28 BITS OF
EXPONENTS | MANT1SSA
36

LAST 36 BITS OF
MANTISSA

71

JO04aNVH INZANLS

¢~07 °"ON IONI¥IATY



0 556

ALPHANUMERIC DATA FORMATS

6-BIT FORMAT

11 12

17 18 23 24 29 30 35

0o |

CHARACTER]CHARACTER

1

2

CHARACTER| CHARACTER

3

CHARACTER [CHARACTER
4 5

(44

89

9-BIT FORMAT

17 18

26 27 - 35

CHARACTER
0

CHARACTER
1

CHARACTER
2

CHARACTER
3 ;

€=0z "ON HDONIYAIAH
J009ANVH INZANLS



1°¢5z

DECIMAL FORMATS FOR EIS

0 1 4588910 1314 171819 22 23 2627 28 3132 35
i .
iZ) o [ 1z 2| 30zt 4 | 5 |z 6
PACKED DECIMAL (4-BIT)
1 8910 17 18 19 26 27 28 35
i -
|2 0 iz 1 Z 2 i Z 3

ASCIT (9-BIT)

*ON HONE¥IITY

AO004ANVH INIANLS
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(A YA

FLOATING-POINT DECIMAL FORMATS'

8-BITS

9-BIT_CHARACTERS e |
SIGN | 100 ? f 101 100 {z/ExponenT
4-BIT CHARACTERS 8-BITS
Z| SIGH flON }) QL 71103 | 102 §z§101 100 {7 fEXPONENT
B
—EVEN (0DD) CHARACTER BOUNDARY, n ODD (EVEN)
y 1|y
sih |72 108 | 4 5 |03]z) 102 |10t 2] 0]
N S

= (DD (CVEN) CHARACTER BOUHDARY. N ODD (EVEN)

EXPONENT

*ON HONHYIITY

JM00dANVH INAANLS -

G-02



X YA

DECIMAL SIGN POSITION FORMATS |

MINUS

PLUS
4-BIT 13 155
9-BIT 53 554

9-~07 'ON FONITYALAY

J00gaNVH INZANIS



STUDENT. HANDBOOK
REFERENCE NO, 20-7

000(1)*

040(1)

100(1)

140(1)

200(1)

240(1)

300(1)

340(1)

000
001
002
003
004
005
006
007

MLR
MRL

CMPC

AD2D
SB2D

MP2D
Dv2p

BTD

CMPN

DTB

010
011
012
013
014
015
015
017

020
021
022
023
024
025
026
027

MVNE

CSL
CSR

SZTL
SZTR
CMPB

SCD
SCDR

SCM
SCMR

TCT
TCTR

AD3D
SB3D

MP3D
DV3D

030
031
032
033
034
035
036
037

Octal representation of the operation code consists of three octal digits corresponding
to instruction bit positions 18-26 and a zero (0) or one (1) for instruction bit position
27 (the EIS bit).

Figure 1-2.

Operation Code Map for the Extended Instructions

253.2



STUDENT HANDROOK
REFERENCE NO. 20-8

4()0(1)l 440(1) 500(1) 540(1) 600(1) 640(1) 700(1) 740(1)
000 A9BD ARAQ TRIN ARNO. . SARO
001 A6BD ARAL TRTF ARN1 SAR1
002 A4BD ARA2 ARN2 SAR2
003 SAREG ABD ARA3 ARN3 SAR3
004 ARAG T™MOZ ARN4 SAR4
005 ARAS TPNZ ARNS SARS
006 ARAG TTN ARN6 SAR6
007 ’ SPL AWD ARA7 ARN7? SAR7
010
011
012
013
014
015
016
017
020 . S9BD AARO NARO LARO
021 S6BD AAR1L NAR1 LAR1
022 S4BD AAR2 NAR2 LAR2
023 LAREG SBD AAR3 NAR3 LAR3
024 AAR4 NAR4 LAR4
025 AARS NARS LARS
026 AARG NAR6 LARG
027 LPL SWD AAR7? NAR? LAR7 -
030
031
032
034
035
036
037
Octal representation of the operation code consists of three octal digits corresponding
to instruction bit positions 18-26 and a zero(0) or one (1) for instruction bit position
27 (the EIS bit).

Figure 1-2 (cont)., Operation Code Map for the Extended Instructions

253.3



T ESse

EIS MULTI-WORD INSTRUCTIOWS

T L MR 8 L s e A i 1+ n i

VARIABLE FIELD

OP CODE

MF 1

1ST OPERAND DESCRIPTOR

2ND OPERAND DESCRIPTOR

5RD OPERAND DESCRIPTOR

6-07 °‘ON HIONTYTITY

. MOOEANVH INZANLS



OWw

€€sT

Normal Format
0 17 18 27 29

(A

3
j N

01-02 °ON HONAWR.LHI
J009ANVH INIANLS



9°€6¢

MICRO OPERATICNS

L s RS M AL, AT AW AN 2 RO

~ .

Operation Code Information Fial

o

"ON HONTIT AT

JOO0IANVH INIANLS

1-0¢



L°¢6T

OPERAND DESCRIPTORS

SIGN:

LEADING SIGN, FLOATING POINT
LEADING SIGN, SCALED

TRAILING SIGN, SCALED

NO SIGN

BIT STRING | |
0 3 1718 19 20 23 2l 35
i Y - -C B N
L BIT PosITION
| — CHARACTER POSITION
ALPHANUMERIC -
0 3 1718 2021 22 23 24 35
[
E Y CN | TA J0 | N
L para Tvee
L— CHARACTER POSITION
NUMERTC .
0 3 1718 2021222324 2930 35
N _—
; y CN o {TN| S SF N
o [~ LENGTH

SCALE FACTOR ™1,

*ON IONITEIIIT

Mooganvy INIAALS

21-02



8°€ST

EIS ADDRESS MODIFICATION

023 17 18 26 27 28 29 35
T, S Y R
[ : : ARTM D
1 1 1 4 NUMBER OF BITS
AR | RL | ID REG SYMBOL
AR ADDRESS REGISTER SPECIFIER
RL REGISTER OR LENGTH
1D INDIRECT OPERAND DESCRIPTOR
REG

ADDRESS MODIFICATION REGISTER

€1-07 "ON ZONTWIITW
MOOZANYH INZIANILS



6°€4e

INDIRECT WORD

o 23 29 30 31 32 35

% i ADDRESS | AR | 00 REG

l : - |

\-—I:-J | REGISTER MODIFICATION
ADDRESS REGISTER NUMBER SPECIFIER -

(IF AR MODIFICATION SPECIFIED) | "
ol | ATION P'_IFI ADDRESS REGISTER MODIFICATION

SPECIFIER

AR AND REG FIELDS IDENTICAL IN FUNCTION WITH CORRESPONDING MODIFICATION
FIELDS IN INSTRUCTION. o

*ON HONITYTITY

JOO9ANVH INZANLS
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16°€5¢

ADDRESS REGISTERS

ADDRESS FIELD

-
07107 [NCREMENT g
~\
ADDRESS REGISTER (24 B178) ( 10 7
- - S i
i !

CHARACTER?
WORD?

l., L BIT? :
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Operand

Descriptox
By AR
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Operand
Descriptor
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hid

FETCH
Operand
from Store

AR

" of Indirecﬁ”
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REFERENCE NO, 20-16
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38 462¢4 ENTERED FIN63S AT 12,971 FROM CD RDR 0-06+00

0001 s SNLMB 46244
0002 ¢

0003 % GMAP NDECK
0004 § LPLATE

000 s CMAP NRECK
0007 LPLATE

0020 s CMAP NDECK
0021 ¢ LPLATE

0026 % EXECUTE DuUdp
0027 b Y LIFITS .5K051000
0028 % §YSAUT At
0029 ¢ SYSOUT A2
0030 LATA A3
0051 % ENLJOR

TOTAL CARD COLNT THIS

® BEGIN ACYIVITY «G1-
& NORMAL TERMI'nxtvlON

® NORMAL TERMINATIOY
& NORMAL TERMINATION

STARY 12,574
STCF 12,682

LaFseE C,009 Fc

Ge
A®
P
s
Ce
o1
Be

LIST 785 | {NgS

® BEGIK ACTIVITY -00-
* USERS FME GEINRT

STARY 12,683
STCF  12.59)

LAPSF (,C07 e

L
AJ
2 )
a1
Y4
e
Le

L1SY 540 LIMNES
AcK 10 CARDS

JOB * 000115

GMAP 10/
AT 002420

AT 002429
‘AT 002420

LINES 755
LIMIT 12446

D TYPE B

R D367 =
R D167 «
SYour
Syour
SYourt
R D167 1
S D167

GELOAD 10/

AT 011717
LINES 550
LIMIY 1000
I TYPE 8
R D16
R D167 »

R D167 «»
SYourt
Syour
SyYpur

R D167 2

10ENT 4817.-TRNG-GGK,J9>9.c9591ou.5177

12/71 SwW2211400000C00

INplcators sp2¢

INDICATORS 5029

INDICATORS 4020
PROC 0,0011 170 v,003
LIvIT 0,0992 LirlY

USY  IP/AT  FE/RT I1S/8C Me/ae
248 1] )] b ]
117 v 1 i M
967 v ) 4 .
207 v 4 2 ¢
12/71  SW=400000000000 ,
INDICATCRS 3020

PROC  0,0003 170 o0,00¢

LI“IT 0,0500 Livly
sy 1P/at FE/RT 1S/8C MS/8E
177 4 4 2 P
50 v 1 B | 1
56 y c 1 1
963 . ¢ 28 2oR

GINAYL
GINAZ

GINA3

Iu S5 MEMQORY 24«
Cu S MeT 807

ADDRESS L#/T8

0-00=08 259
0«00=08 255

J.00:02 433
7-00203 123

1V 5 MEMORY S«
ty 5 H1aT 274

ADDRESS La/Te
J-00e03 3123

J=00s08 25§
J=00=08 256

1-00401 385
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46264 01 1yu-12-71
PREFACF

A00RAM EREAK
JOMYON LENCTH
¥V CCLAT EITS

PRIMARY SYMDEF
START

SECONLARY SYPDEF

R CCK
SYVREF

CaLc
ELT
Iah
FLCay
IanoLTY
TCECT
TCRIA
GUTFLT
WRAFLP

= ONOUVAELN -

-

12,974

36
d
5

ENTRY

LENGTH

SUBPHOGRAM

NG

1 = DRIVER

vy w
R
S g8
N
53
25
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ugupoo
gongni
opogoe
opocod
goccné
eonpes
oengos
coogev
ggnglg
cnegel
foco12
039c18
tgng14
£00015
002016
rconot7
cuoc2o
‘000021
tungez
cgnged
cp00z4
000625
£odc26
600Q27
co0030
009631
000032
000033

030000701000
000003710000
0C0034000003
051000701000
0CN30€710000
000034000004
070900701000
0CNC11710000
0€0034000005
042900701000
0¢0014710000
0C0034000006
010002701000
000917710000
0Cc0334000007
0¢0000701000
000022710000
002034000010
00000701000
000025710000
0C0C34000011
10000701000
000030710000
000134000012

000033 7100 00

1100CC701000
060034710000

0C0034000014

ERRCR LIAKAGE

co0gl4
007035

0060009000000
626321516320

12,974

030
010
010
030
uio
010
03¢
010
1o
030
01o
010
030
010
210
630
010
c1o
030
010
010
030
010
010
010
030
010
010

000
000

SYEPROGRAM %0,

1
2
3

5

10

11
12

13

36 1S THE NEXT AVAILABLE LOCATION,

THERE WERE

hO  WARNING FLAGS [N THE ABOVE ASSEMBLY

1 « BRIVER
1T SLBPRCGRAM NG, 1 - DRIVER
SYVDEF START
START CALL INDT
READ ALl INPLT
sKIP calkb 1CBIN
catl FtOay
cakl cake
caltl TCBCD
calkk ECIY
CatL CLTPUT
TRaA REAL
CALL WRAPUF
eNL

GMAP VERS|IOM

vFPA/C30271 JPPE/U3V27)1 JMPC/03027%

¢ 9a%8eg
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LST

LY
NOO WKODUGAE NS

11

13189 wORLS 0OF MEMORY WERE USED BY GHAP FQR TWIS ASSEMBLY,

10-12-74
SYMBCL

caLC
eclr
FLOaY
INT
INPUT
'EILQu
cLTPLT
READ
STARY
1e8CL
TCBIN
WRAPLP

12,975

REFERENCES BY ALTER NO,
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9

[]

3

4

3

10
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3 2
8

5

12

SUBPROGRAM NG, 1 e BRIVER
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ERFFACE
PR,ZRAM EREAR 33y
COvVUCN LENETA 17038
Vv COUAT £178 S

SEC

[V N 7SN

TiMARY SYFDEF LNTRY

l&l? 0
iNELTY 166
GorFiy 201
e AELP 300

voLiEY SYR[ef L iTRY

LnrK LE<lgh
11  wlik 64
Svuhgy

LET
(G

SUBPROGRAY T, 2 = INBLT/CUTRLT

INPTIALIZe 1EN
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egrenn
(SRRLTEH
cungne
Lgage
Loser4e
fygaprsy
anghe
Canee?
w10
fgngel
Langy2
LuogeLs
2097014
rgop1s
Jo°u16
003G
c9n(el
Genreel
vor0z2
cgnge3
0ongzé
000625
009C%s
200027
000LI0
03cc
uogngle
067¢33
002(¢24
009>
0oL
0609637
co0g4a
£6oC41
uGog4ae
0gnces
oQng4a
ugngyéds
Cg0c4s
ognpe?
008050
0g0GS1
000052
000CE3
000054
oocoss
000C56

0Gyouc

PLalazridsen
0L N31E630900
ALa215754000
nLN31o5741000
RIA0D07C1000
CCRC11710000
nENE15020065
0Cnia3n2000C
nga ipnonoan
139731000
07216723000
ALn345090006
oLrisén 0000
6201030000
f3210E701000
nEat23710000
ng~2diingopo?
neI1a5n3000a0
aC1aninpogoo
GLind16 2260

0C"197 7480

ACn125 7480

NCYI%¢ 2260

0L 142 7460

0L1221 9080

nge62
tL7306
9Ln320
0gaiz:
0612217
neero14
00942
0L rR4%
nLos1s
0(n32z
n¢1275
0ga04?
0CNn323
0Ln27%
0002283
003Co0
0goQog
0c02?20
014200
009222
n€0011
009060

1320
5060
5000
7559
1160
6000
6040
1760
2350
7550
7420
2350
7550
7560
6360

2280
2350

5202
5050
1140
6030

7550 ¢

an
clo
016
010
036
010
010
oin
oco
G630
010
01n
01
Loe
e3n
010
010
o1p
Goo
600
010
010
000
910
000
010
000
0190
010
010
000

01lo
010

ooo
010
010
010
010
010
010
000

000
010

000

010
Q00
010

SUBPHOGRAM

N oba

‘"JC,.

2 =

INITIALICATICN SLERCYTIRE

INIY

P7

A7

TTL
TTLS
SLVE

CaLL

CaLl

LAkl

LDxé
STX6
STX6
Lnxé
STx8
MME
STa
GRS
clv
Uly
5TA
CMFQ
1ZE
THM]
s8¢
LnA
STA
TRA
LDa
STA
ST¢
EAL
LDX6
LDaA
RP1
BCEC
CMFQ
TRC

SLAPRLGRAM AC.

7 -

INFLYZCLTRLT SUceFRCLTINES

INPUT/OUTPUT SUBROUTINES

INTYTaligaTICN SUBROYTINE

CFEM(FUNOT, 1)

CFEN{FRNOT 1)

CFEM{READIN,1)

- 14,Cy

CRDFIL e}
PLNFIL®Y
Zz,cu
PRNFIL*1
GETIME
TIMEL

[

=€000C
=£Q

¥YiINSg

=k A,),
TIME2+1
wCURS

0

LU

kCURS

6,1

T4B,6
=3H00%,DL
6e2

CONVERT TO MINUTES
LONVERT 7O WQURS
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46264 (1 10-12-7% 12,977

. .57
€ )
eenL -
000Ge.
0000¢3
0000¢4
0000é5
co0ues
0000e7
000670
000071
099072
000073
000074
ooccrs
00007e
000077
000100
ooniel
0003102
000103
000104
ponio0d5
000166
00o01r7
000110
oontet
000112
000113

000114
000115
000116
000117
000120
000121
oon122
000123
000124
001712%

000126
000127
000130

000131
000122
000133
0C0124
000135
000136

SUBPROGRAM NG, 2 o INFLT/CUTPLT SUBRCLTINES

INITIALIZATICN SLERCUTINE

0CN324 2760 00 010 36 URC =202C09
060325 2760 00 010 37 CRC =C200C00
0¢n224 7%60 20 Ci0 34 STL FRSACL
0LI0NQ 2260 93 000 39 LCxé Ly
0C2217 2350 00 0310 40 LDA IR
C14200 5202 01 000 4 RP1 611
001222 5050 16 010 42 BCL TAB,6
BCN215 7560 00 010 43 sTC CXMINS
NC 1326 2760 00 010 44 ORC £( 330000
0 .2 7380 00 000 45 GLS 18
0Cs22 2350 00 010 46 LDa HRSEBCL
ocno<s 7330 0p 000 47 LRS 18
00692746 %00 00 010 48 STG TIME2
0CN262 2350 00 010 49 LDA TIMEY
ocr21¢ 7550 00 018 50 STA CKTIME
ocno14 7330 00 000 51 SHIFT@ LRS 12
000006 7320 00 000 52 QRS 6
001327 2769 00 010 53 ORC £C610C0000000¢
0C0014 7330 00 000 b4 LRS 1z
0CNQ06 7320 00 00O 11 GRS 6
0¢0327 2760 90 010 56 ORC =C610600000000
0C7330 1150 00 010 57 CHFa 30109
0G6N111 6040 00 010 58 ™I ALESS
0¢N331 2750 00 010 59 GRA =€202029230006
pcn262 7570 00 010 60 STAQ T1HEL
063113 7100 00 010 61 TRa 83
000332 2750 00 010 62 ALESS 0ORA =(202C20202000
0CN107 7100 00 010 63 s=3
00001710000 019 64 1IA1T
000114 -3 ?L*JF!L;Al;?if;"ELT’
0€0000000000 090 157 ,%072

pcoooco000000 000

0€0000000000 000 18/9,1/0,3/7,2/0,27,1473
060000000400 000 1e/,5/0,1/,1/,17,2/1,8/0
0C2000002101 000 29/0,p12/31
060000000000 000 0,9,9
000000000000 000
££0J00000000 000
000000000000 000 PUNFIL vFL 18/0,2/,2/7,1/913/70
000000 000000 008 Igrn )0
0€NJ00 002000 022 ZEROD FUNBUF y PUNBUF
0C0000 000000 00O ZEROD 0
0Cc0500 000000 000 ZERO 320,0

000134 5% FILCB  PRNFIL,AZ,PRNELF
063000000000 000 VFL R187,18/0
000200000000 000 LEC 0
000000000000 000 VFL 18/041/0,3/,2/0,17,11/0
00Nn006000400 000 vFL 1€/,570,1/,17,1/,2/1,8/0
0€0000002102 000 VFE 24/0,r12/A2
000000000000 000 DEC 0,0,0
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192

003137
0001490
000144
0gni142
00N143
Ouynied
C39145

060144
U214y
090189
[SVSBES |
touise
ugnis3
05n1c4
U0nN1ES
0gnics
0pni1s7
00n1€Q
$001¢1
00nie2
00G1edS
Con1sd
0001¢5

10-12-71 12,977

0C030G0o00d00
G0oJ00000000
00000000000
000000 000000
0£3501 000%01
ocnaed o00n00w
0CN500 300000
00014¢
000000000900
ognanQonoo0e
0672309050000
nono03000400
860002002103
000202000000
eCosoC0o00300
agoco2000000
0C02Nn5000000
0C0300 oogoeo
001232 001202
0C000C 0DOOO0)D
0Cr500 oncogn
0060124400000
000141420000
000156200000
000000
00UCo0
000501
001202
000166

0co
ooo
000
veo
022
000
6eco

0gn
000
ooo
000
000
500
cgo
0go
Goo
000
0e2
000
0co

T 010

010
cio0

SUBPROGRAM NG, 2 » IAPLT/CUTPLT SUBRCL!INES PAGE

67

P9ITIALIZATICN SLFRCUTAE

PRNFIL

CRDFIL

PUNOT
PRNQT
READIN

PUNBUF
PRNBUS
RDBUF1

VFL
LFRO
LERD
LERO
2ERD
FILCB
VFL
LEC
VFL
VFL
VFL
UEC

VFL
ERD
LERO
LEFROD
LEROQ
VFL
VFL
VFL
HLCCK
83¢
BSS
BSe
LSt

18/0427387243703370
c
»
PSNBUF ; PRABUF
0
3200
14
CRDFEL, a3, hDBLFY
glaf.lafp

18/011/013/02/011/,11/0
1e/,5/0,1/,1/,17,271,5/0
2470,v157,58

6,0,0

18/002742/417423370
2 L

RCALF1,RDBLF1

h]

3z0,0
18/PUNFIL,1/78,172/0

1E/PRAFIL,1/72;172/0
18/CRIFIL,2/1

Cal 0
LYNST N
Ry
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46264 01 10-17-7} 12,977
(G106
007146 OL1777210u03 10
L) 167 B 31aa3npge c1r
(01170 cLndis7s4zgp c1e
u0nN171  6Cn31%74190%3 cic
upryre 0e733:7310uC 63
05.173 03227710000 0lo
0174 N{~21%300116 010
S0 L?s 00516000000 01n
00176 rnlidngnoopo 010
teo177  ciagnapcudge 030
L0 <3 eL~167710000 010
004201
v0tong NCN263%910000 01a
009212 nL131%46%0000 Clo
0l S CL37%157%400 010
00Ncr4 009319741300 010
003en5 nSqans7a1300 030
L0Iené n( 214710000 01n
Loner? 011315990121 010
Codectc PEYL24G00000 01c¢
U0hel1l N11144030000 030
C0e¢12 o0(~333030000 01n
CO0Tetd n(n2277310500 cip
Vd%e1d4 rexcpeagogon occ
U0%1% G2 92100090¢ oan
UUce1e NCOUBZ0DD00NG 06O
0%u214
000229
013221
Cdle¢?2s TC7 02032409 aon
LOTeZ3 N~ 2242500 5030
GLnezd  ng:n, 7503500 Goo
CLleZ5  nproo1a40900 coo
ClNere ACRT51200000 gcn
Cyrez7 7L~ nitonoge 009
GLdelY cenlavrcoa3ce gca
LZedl 772220702320 ooo
L0322 2( C»7o02020 ouo
LUNe3 2r2c202c02020 Sin
(C3eld4 Z(-oogrg202c G6co
C0teld 2(7I20202020 000
L3% 26 2(=¢200c202¢C oco
LG0&e27  Z(2:20702020 6co

C00ed40  2(2020202020 coe
COed! 2¢2020202020 Goo
V0Nz42 2¢232¢202020 000
C07¢43 204545257266 000
LUTrc4d 254343074421 000
CGnedd 514225633145 0on

SUEPRNGRAM +C,

< = INFLY/ZCUTPLT & prIliIngs

BETTER THY FCR [NFJT

77 ItPLT

/8

79
by DUTPUT

g1

93

SAVE

CALL GEY(CRLFIL,ENLCRE ,RLuwkh)

Mz 1 RN I“pLT
SAVE :

CALL PUACKH(FUMPIL kbl T, 21,

ACIURN
LtEC

=FL 21

Lo 7723202024880
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000g46
000247
000250
00025%
000252
000253
00nNzSe
000e55
000256
(Q0e57
000%2¢9
000zé1
G002¢2
ogonzed
DONegés
003265
000266
0p0ze?7
000e70
0Q00e71
000g72
690273
000274
000275
000276
000277

000300
000304
000302
000303
809304
000305
000306
000307
009310
900311
- 000312
600313
000314

000C00
0000031
0gngo2
000003
000004

000016

009617

000020

272025246423 000
216331464520 000
274421472023 000
466451622520 oo
770200000000 000
060000011007 000
202020202920 000
202020202020 000
262020202020 000
262020202020 000
202220202020 000
202020202020 oco
202020202020 000
202320202020 000
202020202020 200
202020202020 000
202020202020 200
202020202020 000
202020202020 600
202020202020 600
202020202020 . 000
202020202020 000
202020202020 00D
264873234346 000
224220202020 000
770400000000 000
000300
500302710000 010
060315630000 010
002315754000 018
000315741000 010
000305 7100 00 018
040000703000 030
000312710000 010
000315000147 010
000163000000 010
000093000000 000
000334 2360 00 010
000010 0040 00 000
000301710000 010
000000

2062020202020 000
201020202002 goo
202020202002 000
202020202020 600
202020202001 600
000005-
202820202020 000
202020000000 000
202020202020 000

SUBPROGRAM NO, 2 o INPLT/CUTPLT SUbFRCLIIANES

94
93

96
€7

98
$9

100
108

t02
203

104
10%
108
- 107
103

109
110
111
ti2

BETTER TRY FCR IAFUY

Ger
HpRZ EBC]
TiMg1  8cl
8C!
TIME2 8C]
8c1
ocT
HRAPUP SAVE

ZNDCRE TRa

Lpe
MME
KETURN
BLOCK
RDWRK EHCI

BSS
PRTQUT CCT
PRSEQ GCcCT
0CT

77020c000060
&y

1,
21 CaCLCOK
770400000000

L5328

L]
CALL GLCSE(PUNQT,3)

sIHRGK ))L

GEBCRT

hRAPUF

1C  WRK i -
5, 8- ¢ 2
9

202020202020
202020000000
2€2020202020
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868264 03 xo-:zf71 12,977 SUBPROGRAM NO, 2 « INFUT/CUTPLT SUBRSLTINES _ PAGE
BETYER TRY FCR INFUT

000021 202020202020 o000 433 PRE T} 3,
000022 202020202020 000
007023 202020202020 000
000624 262020202020 000 114 ppf BCl 3,
60025 2023525202020 060
B05.26 262020202020 600
506127 292620702020 000 115 PRvAR BC] 6,
00CI33 207025752020 000
047431 26202050120 000
00r532 202070722929 000
03033 2p2720702020 000
00NG34 20202272020 000
007535 202020202020 000 116 scl €,
00006 2(22°3292020 000
00°: 17 202020222320  ogp
000040 202020292020 000
D00G41 202020202020 000
000042 202020202320 000

000043 770200030000 000 117 ocy 77020C000000
000044 118 pyYNDyT 8SS 0

000044 202020202020 000 119 pyg BC] 2,

000045 202020202020 000

00N046 202020202020 000 120 PuF CTo} 2

000047 202020202020 000

792

000050 202020292020 000 121 Pysea oy Y]
B6ER Zenecgniem gy akewan ui o )
000653 202020202020 000
000054 202020202020 000
000055 202020202020 000
000056 2c2p2c202020 000
000057 207020202020 000
000060 2G20202n2020 goo
000061 202020202020 ooo
000062 123 75GG5 E8SS 2

ERRCR | 1AKAGE

000315 000000000000 o006
000316 314531632020 ~ 0oo

LITERALS

000320 000000165140 000
000321 000000000074 000
000322 2064733443320 006
000323 202133443320 0co
000324 000000202000 6oo
000325 000000200000 000
000326 000300330000 008
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000327
000330
000321
000332
000333
000334

355 1S THE
THERE  HERE

6103500000000
00000000010C
202020200000
262020202000
000000000001
512742202020

G600
000
000
000
000
000

SUBPKOGRAM NC, 2 e INPLT/ZCUTPUT SUBRCLTINES

124

NEXT AVAILABLE LOCATION,
NO WARNING FLAGS IN THE ABOVE ASSEMBLY

BETTER YRY FCR IAFUT

EN

GMAP VERSION JPPa/C30271 JFPE/U30271 JMPC/030271
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46264 01 10-32-7%
OCTaAL SYMBCL
a5 'Y
111 ALEge
215 CKMIAS
216 CKTIME
4 CLOSE
156 CROF1IL
Ine ENDCRD
10 GEBORT
2 GET
21 CETIME
220 FCURS
FY3! FRSRCD
0 INIDT
le66 INPUT
3is Fol.,
217 FINS
3 CPEN
2ul CLTPLY
L¥3 F7

501 FRNSLF
le1 FRNFIL

164  FRNOT
0 FUNRLF
5  FULNCH
124 FUNF]L
183 pLNOY
44 FUNOLT
1202 gRrayrt
0 RCWRK
185  READIN
222 TAB
262 TIME}
274 1IMEZ

300 RRAPLP

*o 18255 WORLS OF MEMORY WERE USED BY GMAP FQR Th[S ASSEMBLY,

12,979

REFERENCES RY ALTER NO,

26
62
84
a5

87
88

4
77

86

8¢
23
73
66
69
72

65
68
ils
74
10g
70
89
96
98
101

21
58
43
50
103
9
78
105
78
13
28
38

4
77
4
18
5
bp
20
66
12
[]
65
81
10
5
81
67
78
7
33
14
24
101

SUBPKOGRAM NG, 2 e IANPLTCUTIPLT SUeRCLTINES

26
62
84
85

47
102

65

ilg
74
10g
70
42
49
27
10g

70

87

8g

69

a9
60
48

76
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96
98

77

78
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103
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46264 D1 10-12-71 12,980

PREFACE
PROGRAM EREAK 265
COMMCA LENGTH 1}
YV COLAT EITS 5

PRIMARY SYFDEF ENTRY

FLCAT 0
Calg 102
ToBIN 146
7CBCLC 211
EDIT 223

SECONDARy Sy¥pep gNTRy

BLOCK LENGTH
1 10.hRK 62
Symher

SUBPROGRAM NO, 3 = DATA MANIPLLATIOMN SUBROYTINES
FLOAT SUBRCUTIAE

PAGE

1
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46264 01 gp-32-73 12,980

000000
000001
000002
000003
000004
0u00Q05
000006
400007
G0N010
000C11
000012
000013
000014
000615
000016
000017
ogoo2¢
000021
00ng22
000023
000024
0gop25
000026
000g27

000100
000101

00000
000002710000
060260630000
000260754000
000260741000
00ni01 23%0 00
000100 7550 00
000004 2260 03
600010 2270 03
009011 4170 00
000022 2350 16
000000 2360 g7
105000 4110 03
000000 5730 po
000026 457¢ 17
777777 0660 03
000002 1570 03
0C0100 7530 53
000010 4010 00
000001710000
00000000010
0Cn000000002
000000000002
000000000001
000000013007

000030

000032

000034

000034

000040

000040
0CN040 0004 10
0C0C40 0004 10

010
018
010
010
01@
000
008
010
o10
000
000
000
010
000
000
010
010
010
0oo0
000
000
000
000

010
010

SUBPROGRAM NO, 3 o DATA MANIPLLATION SUBROUT[NES PAGE

4

rLoAf SUBRCUTIAE

FLOAT

AGAIN

ABIN
BBIN
CBIN
DBIN

TTL
TTLS
SAVE

LDa
STA
LDxé
LDXx7
Tov
LDaA
tLDG
LDE
FNC
DFsY
ADX6
$8x7
SREG
TNZ
RETURN
DEC
LEC
DEC
DEC

AFLOATEBSS
BFLOAT BSS
CFLOAT BSS
DFLOAT 8SS

EIGHT

SAVREG BSs
REGTLY TALLYD
TLYREG TALLYD

SLBPRCGRANF NG,
FLOAT SLBROUTINE

TLYREC
REGTLY
4,pL

8,Dy

o]
AEIN=1,6
SLL
=35p2%  py

AFLCIY‘Z,’
=1,DU

2,0y
REGTLY,AD
ACGAIN
FLOAT

NN = o

2
SAVREE,4,8
SAVREG,4,8

3 < DATA MAN[PULATION SUBROUT] NES

LOAD X6 WiTH 4
LOAD X7 WITH 8
KESEY OVERFLOW INDICATOR

L{ERO R=-REGISTER
SET UP ELREG]STER FOR Fp CONVERS[ON
NORHALIZE

UECREMENT x6 BY ONE
LECREMENT X7 BY TWO

G0 BACK FOR NEXT CONVERSION

2

ST 88eq
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46264 01

69¢-

gpo102
goo1c3
000104
000105
003106
000107
0060110
00s1¢1
£0d142
000113
600114
009115
000118
000117
000120
000121
pooiz2
0go1z3
000124
000125
000126
000127
080130
000131
000132
000133
000134
000135
000136
000137
0001490
000141
000142
00c143
000144
000145

10-12-71 12.%8

000102

0cr104710000
PE0260630000
000260754000
nNEN260741000
ggoc3c 4330
060036 4630
00N034 5670
000032 4770
000262 4630
216000 4350
0pn141 7560
05N121 60490
600020 2350
000144 7550
000125 7100
000052 2350
0C0117 7100
000052 2350
000136 7100
0000230 4330
060032 5770
200034 5670
001038 5770
0Gn262 4630
216000 4350
060142 75690
000123 6040
000020 2350
0C0145 7550
000143 0540
060103710000
060000000000
000000000000
060000000000
0C0000000000
000000000000

0

00
]
00
00
00
03
]
00
a7
00
00
a7
0o
07
00
00

00

00

00
03
00

07

0o
0o

uio
019
010
olo
019
010
010
010
010
000
010
0io
0g0
018
010
000
019
000
010
010
010
010
Q10
010
800
010

000
010
0io
010
ooo
600
000
goo
ooo

SUBPRO

33

GRAM ND, 3 = DATA MANIPLLATIOM

CALCYLATE SUBRCLTINE

CaLC SAVE

prLD
DFMP
BFLV
DFAD
pFep
UFA
STGQ
THI
LDA
STQRE STA
TR&
EMINUS LDA
TRA
FMINUS LDA
TRA
pONg  DFLD
DFSB
CFLV
OFsB
DFMP
UFA
STC
TH1
LDA
STOREL STA
A0S
RETURN
E3IN LEC
FBIN DEC
SEQBIN DEC
ESIGN DEC
FSIGN DEC

AFLCAT
CFLCAT
CFLCAT
BFLEAT
=1D3
27182540V
EEIN
EFINUS
sC20,IL
ES]IGN
LCNE
:CSZ‘[L
STQORE
3852,LL
STJREL
AFLCaAT
BFLCATY
CFLCAT
DFLCAY
=1D3
=?7182%,DU
FEIN
FMINUE
=C20,CL
FE1GN
SeQg it
cALC

OO0 DO

SUBROUTINES

PAGE

3
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46264 01

oL

00n14p
QG147
000150
00c151
003152
oCn1s3
00cis4
00G1&s
00715¢
con1sy
000160
00n1gd
00N1¢?2
0091¢3
U0N1¢4
U0J1¢65
000166
Goulé?
0on170
000171
bongr2
00n1723
000174
000175
00017¢
000177
0onzeo
000z01
0g00ce2
000c0d$

000205
00C<0e
00necoy
000z10

10-12-74 12,989

000146
069150710000 010
0CN260633000 010
05W260754Uﬂ0 010
DON260741000 010
067210 2350 00 019
000207 7550 00 o010
00030C 2260 03 000
P10000 2370 00 030
060014 7370 00 GO
000014 7320 00 060
019000 7570 00 030
000172 7070 00 0310
0CN174 7140 14 010
0C0001 06sDd 03 000
0011 7100 00 010
n10005 2350 00 030
069202 3750 00 010
00N200 2270 U3 010
n00200 6270 00 010
0CN173 7100 00 01p
NC0202 3770 00 010
0C00CD 7100 17 000
010C01 2350 00 030
010002 2350 06 03¢
010004 2350 00 030
0C0Ll65 7100 GG 010
063147710000 010
0060000011007 000
171717171717 000
0C0300000000 000

000204
007204 0006 00 010
000204 0006 00 010
00nG23 0004 00 010
8G0023 0004 00 010

SUBPROGRA NG, 3 « DATA MANIPLLATICN SUWROUTINES

67

LET,S CONVERT TC EJNARY

TORIN SavE

LDa
STA
LDxé
RTNX LDAQ
LLS
GRS
$Tan
TSx7
XEC
ADX6
TRA
AROUND LDa
ANA
LnDx?
EAX7?
TRA
CONVRT ANAQ
TRA
STOREZ LDa
LDA
LDA
TRA
ouT RETURN

MASKA ECCT
uct
MYWRK HSS
TALYL  TaLLy
TALZ  TALLY
TALS  TaLLy
SVTALS TALLY

SvTall
TALY
LU
RCWRK
1e

12
RLWRK
CCNVRY
STOKEE, 6
L0
“el
RLWFK®*S
MASKA
CLT,DL
oLr
CCAVRT*1
MASKA
0,7
RCWRK*1
RLWRK*2
RLWRK*®4
ARQLNL
TCBIN

1717172171717
0Coo0Co0U000
1

FYARK,6,0
wvwanié,o
AE LN,
AEIN, 4

PAGE
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. 46364 01 10-12-74 12,980

12

000211
003212
000ge3
ppized
609215
000216
000247

v 002620

000221
000222

00021t

000213710000
000260630000
060260754000
000260741000
060000 2270 03
060143 2350 00
ne6206 5202 91
00000C 5050 17
0003257 7560 g0
000242710000

B Y]
010
010
010
000
0190
000
000
010
(Y]

SUEPROGRAM NG,

3 = DATZ MANIPYLATION SUBRG

. NOW HOW ABGUT BCL!

99 10BCD sAyE

100
101
102
103
104
103

Ldox?
LDA
RRT
BCU
STG
RETURN

ccd.
SEQAA
351
CCN7817
SEQBOL
T¢BED

PAGE
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46264 01 10-12-71 12,980

00rz23
00ng24
000225
000226

00ne27
000230
00ng21
000232
000233
000e34
00N235
000236
000237

000281

000000
0po0co1

000223
000225710000 2 010

000260630000 010
003260754000 o10
000260741000 010
0600227
002252 2370 00 010
0CnC14 7370 00 000
000252 7550 00 G110
000006 7370 00 000
0C3006 7320 00 000
0060264 2760 g0 010
000006 7330 00 00D
000144 2760 00 010
000253 7360 00 o010
000240
000224710000 010
000252
000254
000256
000257
000000
202020202020 000
201020202002 000

SUBPROGRAM NG, 3 e DATA AANIPLLATION SUHROUTINES

107
1U8
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
1e5
126
127
128
129
130
131
132
133

134

136
147
138
139
140
141
142
143

EDIT suBkOLTINE

DolvY MACRQ
LDAQ
LLS
STA
LLS
GRS
CGR{
LRS
Cr¢
STC
ENLM
MAC1 MACRC
LDa
574
Lng
(2] LDs
#5 Th¢
STC
ST,
TRaA
*6 Lpt
5T¢Q
* STa
STA
TTH:
ENCM
ED!IT SAVE

porr
LDAN
LLS
STaA
LLS
GRS
ORG
RS
RG
STG
Doit
RETURN
EBCD EBSY
FBCD  BSS
DuMMy Bsy
SEQBCD HSS
BLCCK
RDWRK EHC]

g
1

*
€
¢
sC3.. 1000000
€

e

an

pcly

sMTAZ #4
'L
=C20202020202¢C
#1,SC

4é

¥Z,SC
#2,sC

[ 2]

=FTRA #7
"

*z,s¢C
¥3,sC

#q

yaca

EECC,ESIGMN,EBCLe1
EECD

1¢

EECC

6

[

=C330c00000000

6

ESIGN

EECL+1
FECC,FSIGN,FBCD*1
ECIT

PAGE
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€LT

0060602 202020202002

000003 202020202020

000004 202020202001
000005

000
000
000

SUBPROGRAM NO, 3 = DATA MANIPULAT]OM SUBROYTINES

144
145
146
147
148

149

150

191

152
153
154

15%

156
157

000046 202020202020 000
000017 202020000000 000
000020 202020202020 0go
000021 202020202020 000
000022 2562020202020 000
000023 202020202020 000
000024 202020202020 060
000025 202020202020 000
po0Ges 202020202020 g00
000027 207020202320 000
p0003I0 202020202020 000
000031 2£2020202020 000
000032 202020202020 000
000033 202020202020 000
000034 202020202020 000
900035 207020202020 000
060036 202020202020 - 000
000637 202020202020 000
000040 202020202020 000
000041 202820202020 000
000042 202020202020 000
000643 770200000000 00O
000044
000044 202020202020 000
000045 202020202020 000
000046 202020202020 000
000047 262020202020 000
000050 202020202020 000
oonp51 202029202020 | 000
000652 262020202020 000
000053 22020202220 000
000054 2062020202020 000
000055 202020202020 000
000056 262020202020 000
000057 262020202020 008
000C&0 202020202020 000
000061 262020202020 000
ERRCR |, INKAGE
000z&0 002000000000 000
000261 264346216320 000
LITERALS
000262 06z4764000000 000

EDIT SUBROLTINE

B8SS
PRTOUT OCT
PRSEQ CCT

ocT
PRE 8C1
PRF sc!
PRYAR - 8CI

8cl

gcCrt
PUNOUT BSS
PUE 8C1
PUF 8C1
PUSEQ 8CI
PUVAR BC]

9
202¢2c202020
20202C000000
20202€203020
3,

3

6.

6,

7702000000060
0

2
2

1,
%
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46264 01 10-12-71 12,980

0022¢3 ©G00000G0G0O GGo
000264 320000000000 ooe

158

265 IS THE NEXT AVAILABLE LOCATION

SUBPROGRAM g,

ENIT SUBROLTINE

eNL
GMAP VERSIQN

THERE WERF 1 WARNING FLAGS IN THE ABOVE ASSEMBLY

ON PAGE AC,
5

J = DATA HANIPLLATIGA SUBROYTINES

wFPA/C30271 JFPE/U3V27) “MPC/030271
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. 46264 01

OCTAL

*»e

36
125
222
141
223
121
144
294
142

0
123

1‘5

260
2n2
204
200
0
100
40
297
133
156
174
117
210
217
101
211
14p

18857 RORLS OF MEMORY WERE USED BY GMAP FCR Th1S aSSEMBLY,

10-12-71
SYMRCL

ABIN
AFLOAT
AGAIN
ARQUAD
EFLNAT
CaLc
CFLOAT
CCNVRY
CFLOAT
LenE
ERCD
EEIN
ECIT
EMINLS
ESIGMN
FFCD
FEIN
FLOAY
FPINLS
FSIGA
Ealy .
MASKA
MYWRK
cLr
RCWRK
REGTLY
SAVYREG
SEQRLD
SEQRIN
STCOREL
STORER2
$10RE
SYTALS
TALR
TLYREG
1cBCL
TCBIN

12,982

REFERENCES BY ALTER NO,V

20
24
9
79
25
33
26
84
27
49
138
61
133
a5
64

63
58
8%
43
97
96
31
99
67

10
14
9
79
25
33
26
75
27
a4
134
49
133
41
43
136
55
4
47
58
4
89
93
81
71
6
29
104
59
48
76
43
68
69
5
99
67

SUBPROGRAM NQ; 3 » DATA MAN]PULAT]GMA SUBROYTINES

29
24
18
89
37
60
36
a3
35
49
138
61
137
45
64
139
62
19
56
65
33
B4
94
82
74

17

30
141
63
58
B&
44
97
96
31
105
90

9o
34

50

51
84
52

134

13
67
91
90
79

30

31
i1

97
49

9y

28

133

8z

88

143
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9LT

3264 g2

ORIGIN

011742
011404

011030

010752
016744
010632
010562
010242
01p12¢

or741n

Qn74y?
0U665¢

076114
G544

gns412
on5224
055172
0a5121
0ub042
04536
014514
014344
004312
0u4z206

003352
0u33sn

10-12-71
fGe217¢0

101e71
101271

ELOCK [ LLLIg

1l1e7y

ELCCK CoMMON

0elc71
073069
101572
073069
101672
101577

ne247n

N73C49
1¢0279

n10$70
1¢6271

101577
101573
101972
10157¢
101970
nk247;

101979

1C1679
101972

1C1670

12,983

ENTRY LOCAT]OM

SUBPROGRAMS

START 011742
INIT 011404
10,kRkK 011320
FLOAT 011039
10,WRK 011320

SURPROGRAMS

1SETU, 010760
1FLTPR 010744
1sGPNCH 010632
yGWTRC 010562
+G1L01 010422
+GEGIT 010126
1GE066 010224
16EO071 010232
+GGTBK 007410
1GAGET 007412
1GOPNR 007402
1GCOPY 008656
PUT 006664
1GUPEN 006114
»GCLSE 005439
CLGSE 005430
+GENRY 005412
1GR200 005220
+GBCD 005172
1GR250 005120
1GR225 005042
1GR275 004536
1GR960 00452¢
'GR377 Qo4d4ago
«GR990 004312
1GR9BO 0042906
,GR9yg 004214
1GINHD 003357
»GOVRL 003360
yGINID 003350

ALLOCATED CORE

0DBJECT PROGHAM
RELOCATABLE
COMMGH

s SYSHUT

H SYSouT

ENTRY LCCATICN

INCLUGEL [N rLECK,

INPLT  u11572

CaLC v11132

ENTRY | CCATiON

CuUTPLY
T0BIN

4116us
0111/6

OBTAINEL FRCM SYSTEM LIBRARY,

«FRSIG U10352

1GAPNC v10632
+GAWTR 010542
WGILLE 010242
IGE062 010221
+GEV67 Ul0227
1GEO72 110233
GETBK u©074%g

+GCLSR y074p2
coPy V08656
+GACOF 006656
1GAQOPE V06114
'GACLS 005439

1GR3BS ype33?
1GRS91 V04333

1GRITY V04304

'GOLUTH y03856
«GLREA 003444

RANGE
0G000U THRU 011777

003350 THRU 011777
000100 ywRY 002002

FUNCH
»TREC

.65063
1GAED]
EDATF
1GGEY

1GEETR
1GPTBR

21GAPTE

CPEN
1GR185

1GR375
15ayc5
1GR9 X

1GINTL
1GRCVY

020632
u20562

v102¢2
0101¢e6
ugp2se
007412

0c74u2
00&¢€01
006651
voetls
U05534

[IT-EREL]
004330

0ge212

003355
083352

S12E
01200y

oUEady
001708

ENTRY LoCATION

WRAPUP 011714
TOBCD 0131244

+GEQ64 pyg2e3
:GED6B 010240
ETIME 010235
GET 007412

15 JTP 7402
PUTAK . 6661
1GAPUT 06664

+GR186 (35625

1GR37x Q04417
+GR984 004250

¢«GOUTL 003354
PREVS 003403

PAGE
ENTRY LOCATION

EDIT 011253

+GEQA5 gypz2s
«GEQa9 010231
10EPIT D126
1GAGTB 0074190

10PUT  0psE64
+GFR&7 007357

1GR178 005541

. +GR3%0 004437
.1GRPH45 004304

+GUEWH 003353

€ 9%eq
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46264 02

URIGIA

El 01174p23¢n¢n

8a 230012

0pogues
0go0p
000070
000030
000040
000020
0gooep
000079
000100
000110
000129
000130
upoiég
00901290
000160
0goi’p
ggu2ng
000210
00022p
00023g
0GRESD
000250
000260
000270
000300
000319
9013nQ0e
001319
001329
001339
Q1349
001350
001389
05137p
0p14écg
001410
001429
£p1430
o144
2014>p
Qoldho
501479
0015¢0
£015190
n015¢§
008539
09128y

10-12-71

8g2170

12,983

NTRY (CCAT}ON

CATA

ENTRY LCCATICA
‘A3

ENTRY LOCATION

ENTRY LOCAT]ON

SKs 1S THE MINIMUM MEMCRY NEECEL TO LOAL YHlé ACTIVITY

EXECUTION  PROGRAM ENTERED AT 111742
Gl 000010001000 .t 011717 IR 302061 ER 107

X0 000000 X1 011712 X2 000000 X3 L0OOO0 . X4 C00000
0C0CIC0OJ0000 00000GOC0Q00 0D9300QUOUOTY ©0C000C00080
0C0C0N20C0000 000000000000 000D0U0LOUO0 011717622025
060CNJ400000 000000000088 0117173u2uy01  QOCCOCCQ00OY
A60C00000000 000QDODO000U 000BOVOVOLUQ O0COODCO000U
001334006661 001440227752 777212230400 003£016C00000
065344000001 000001011587 0115390u0ud0 ©QC0N0L000DS
0C0C02000000 000000000000 0000N0OUOUO0 QOCOUOCOREDD
215251274273 411105117323 119>11010000 731901C70720
000101800205 0006001000204 000BGUOUOUVD 83C000C00000
202020202020 202020202020 202920202020 202020202020
202070202020 000014400276 202929202u20 202020202020
202020202020 202020702020 202020202020 202020202020
2020202929020 202020202920 20202y2y2y20 20202020202¢
202020707020 202020202020 2029202u2u20 000314490276
202£20202020 202020202020 202820292020 202020202020
600014400276 202020202020 202920292020 202020202020
202420202020 202020202020 20292y2y24y20 25202020202y
202020202020 20202020292y 202929292y2p 202020202029
702020202020 202020202020 0000144450276 253320202020
202025202020 202020202020 2029202u202p 202920202020
242023202020 202020202020 205292u2uy2y2Q 202920202029
2020720232020 2062020202020 202370292420 203020202029
2L2070202020 202020202820 202020202029 202020202029
202C232G2¢70 000014400276 202070202020 £02020202029
202020202023 202620202020 202920202020 202020202820
nC0601000000 000000000000 0000000UOUO0 000000C00000
nLoCoco00000 000000000B0C 0Q19330u0%00 o00cCQolcon227
212022202020 202020202001 633931622962 21444743252
452063302520 512562644363 252020202020 000018C00200
202020202001 633031622062 234447432%2g 302162zp02126
A26443632520 202020202020 000016000200 202020202002
622262632062 214447432520 633951292520 202020206225
202020262029 000016000200 202020200911 116507600000
712225202120 474662316331 652520314563 252725547326
NCOC16000200 202007030402 010020020102 202004C00000
263165252929 202020202631 652529444651 25:063462027
202020202010 300001000000 202020202003 202020202020
202070202020 202020202020 2020202u2020 202020202020
111111111111 2020202020811 207020202020 202020010000
702020202820 202020202020 202920202020 202020202020
202020910000 202020202020 202001000000 632562632062
202022202029 202020202020 202020202020 202020202020
2020623202020 202020202000 632962682362 214447432529
252043216263 20464525202¢ 202070202u20 00G016C00200
202072050505 032562632062 21444748252) €22545525220
114227203025 512520202020 00CB0U170000 00COUDCO00QG
'€0QI00C0Q00 000000000000 0O0NOQUOUOLOD QOCGODCOO00Y

AR 00UUCO0020000
45 upgugg Xé

e00U0000000D
000uvQ0ogV000
011742009000
e00yUU0000U000
toQuuQoonoog
CooUL0L0V000
A00uU0009000
202U23202020
£oouild9g9278
202020202020
2024y2029g202¢0
2029202p202¢g
€02y202029020
2024520202020
202020292029
202429202020
z02u29292029
202920202029
202uy20292029
202920202929
202320202929
£0guld499276
202V20292020
Z02u20202029
202020202029
000V00000000
000u16900209
152162204546
Z02u2p2p202

£1212363334

£00U20200305
€52545204446
202920290205
20863143432g
202020202020

A62y2¢202020

202U20023500
z202v20202020
£32562632062
20220202020
21444743252)
Co0U14000200
453145252020
€02u20200607
234045275121
coovu0002000

Yuou00000

QR 512742202029

PAGE

ENTRY LOCATION

000000 X7 00UNQ3

000000000000
000305056014
000000000000
600000000000
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STUDENT HANDBOOK
REFERENCE NO. 21-2

COMMON SYSTEM FILES

FILE CODE NAME REMARKS
A% ALTER FILE Created when System Input (GIN) reads $ UPDATE
card. $ ALTER cards and source cards put on
A%,
B* OBJECT PROGRAM Created by General Loader (GLOAD) when
FILE $ EXECUTE included in source deck and no fatal
error occurred during compilation. (General
Loader loads from B* rather than from R* for
compile-and-execute option)
C* BINARY DECK FILE Created when binary deck option ($ GMAP DECK)
is gpecified. Goes to SYSOUT--report code:
76 .
: 8
G* GMAP SQURCE FILE System Input (GIN)creates G* when it sees
$ GMAP. COBOL & FORTRAN create G* as output
file. Used as input to GMAP Assembler.
H* PROGRAM LINK FILE Used for temporary storage of programs that
are called into and out of memory.
I* DATA STORAGE FILE Used as storage area for input data required
by User Programs.
K* COMPRESSED DECK Created when COMDK option specified in language
FILE processor control card ($ GMAP COMDK).
L* SYSTEM SUBROUTINE Appropriate System Subroutines loaded as
LIBRARY FILE required.
p¥* SYSTEM OUTPUT FILE Collection of all Systems Output.
R* LOADER INPUT FILE Normal Loader Input File. Includes directives

to General Loader (GLOAD) as well as binary
programs. $SOURCE directive generated by
system and placed on R* for compile-and-execute
jobs instructs General Loader to load from B%
rather than R¥,
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BINARY AND OCTAL REPRESENTATION

Do the following number conversions:

a. (285)10 = dg= )y
b. (.75),, = ( )8 = ( )y
c. (65)g = ( )10 = ( | ),
Sde o), = ( )g = ( )10
e. (110L), = ( )8 = { )10
£, (.31)g = ( Yig = € )2
g. (10110‘11)2 = ( )8 = ( | )10
h. (8)10 = ( ‘» )8 = ( | )2

Do the following arithmetic operations:

a. (1011, + (111), = ( )2

bi @3+ N = ( )g

c. (1110), - (A1), = ( )2

d.  (6307)g - (1436), = ( ),

e. (111011), - (11001)2 = )2 _

£, (110), + (A1), + (101), + (111), = ( )y
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EXFRCISE NO. 2

DATA MOVEMENT AND ARITHMETIC OPERATIONS

Move 150 words from '"Table A" to "Table B." Check each word and:

a. If negative, add one to "NEG" counter.

'b. If zero, add one to "ZERO" counter.

Update your instruction word addresses without using register modification.

Repeat the problem for Step #1, except reverse the order of the Table

and use register address modification,

Show the coding to complement a negative number back into its true form.

Do not use the "NEG" instruction,
Show the coding to perform the following calculation:

A * B - C

D

Note: If D equal to zero, store zero's in "F."
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EXERCISE NO. 3

DATA REPRESENTATION AND SHIFT OPERATIONS

1. Create the following values in memory by means of pseudo operations:

2.

3.

4,

I,

J.

149210-

34664

190379 in upper 18 bits

770077g in upper 18 bits

3.14167¢

© 7.9 x 103

83.5 x 109 in double precision
183 x 1073 scaled to Bit 24

6 bits of BCD X, 6 bits octal 72, 6 bits of 2870s 18 bits of address
XRAY

The statement "THREE-D SYSTEM"

Shift the binary number in memory location "Place" three binary places to

A.

the left and store in "New" .

‘Question: What effect does this operation have onh this value?

Add "A" ( = 14,73B23) to "B" ( = 6.097B27) and store in Location‘"C"

- Show the control cards and deck setup necessary to perform the following

jobs:

A. GMAP assembly and execute

B. GMAP and FORTRAN assembly and execuﬁe
C. Binary object deck and execute
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EXERCISE NO. 4

INDIRECT THEN TALLY ADDRESS MODIFICATION

Code Problems 1 and 2 of Exercise #2 using Tally operations.

There are ten (10) words of 6-bit BCD characters beginning at Location
"TABLEA." Completely reverse the characters so that the first
character of the first word becomes the last characters of the last
word and so on. Store result in TABLEB.

Write the GMAP coding to do the following:

3.

4.

Cause a fault trap to occur.
Load A with B indirect.

Move 5 characters starting with character position 3 in TAB to PRTOUT
starting in character position 5. Use tally modificatiom.

Move a 50 word table (TABl) to TAB2 using tallies.
Do part 6 using LDAQ, STAQ.

Give the major difference betveen CI and SC modification.
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1.

2.

5.

EXERCISE NO. 5

MISCELLANEOUS INSTRUCTIONS

Code Problem #1 of Exercise #2 using a Repeat type instruction.

Convert a binary value in Location "BIN" to BCD and store in "BCDMR."

. The maxiﬁum size of the binary number will not exceed 7 BCD digits when

converted,

A physical recﬁrd of 1000 words starts at Location "WORD" and is
composed of 10~word logical records. If the first woxd of}a logical
record 1s‘negative,‘the logical record is to be moved to a second table

starting at Locdtion "WORK."

Write the GMAP coding to do the following:

v

a. Move a 50 word table using indexing from TABl to TAB2.
b. Do part "a" using RPD,

¢c. Find the data record with a key of 2A§ in a 50 record chain
starting at MASCHN.

"d. Count all numbers <70 or—> 50 in table TAB which is 100 words long.

Show the contents of the instruction word.

a. RPT 10,1

b. RPDA 25,2,TZE,TMI
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EXERCISE NO. 6

PSEUDO OPERATIONS

List the pseudo-operation which will do the following:

1. Reserve 500 words of core with the first word labeled Al.
2. Reserve 500 words of core with word 501 labeléd A2,

3. Program documentation

4. Page title

5. Termination of assembly

6. Creates entry points

7. Used to begin a subroutine

8. Specifies labeled or blank common mode.
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£67

Honeywell

GMAP STUDENT EXERCISE #7

SYMBOLIC CODING FORMS

PROBLEM Find the Coding Errors only an_d describe them in the Comments Field .
lPRoOCRAMMER Do not concern yourself with po;%sz.]bée programming logic errors. PAGE oF
LOCATION % OPERATION ADDRESS, MODIFIER COMMENTS g?;g;lfi-
12 6l7l8 14115116 32 72|73
, ORG 2358
£ND LDA GOOD
STA .OCT
_ ANA ONE, X7
GO BOOL 2286
E RPD 29,3,TZE,TRA
LDAQ REG.6
CMEQ .OCT
TTF ICc-2
ANDQ HI
TZE HALT
.| HELP LDX 2,0,DU
ARL 24,7
ASQ BYE. DU
GooDp _ |0, SREG REG
| A=3 TMI JHELP
HALT MME GESTOP
ORG 712345
GOOD BCI 4,T hope you got this gorrect.
REG  |7] BSS 8
BYE ZERO HELP,
HT DEC 66724
.10CT. OCT 123456787654
END END

CE 108 (11-70)




EXERCISE NO. 8

MACRO OPERATIONS

Write a conditional assembly MACRO to move a variable number of
words from one 1oéation to another. (Range 1-4095 words to be
moved.) -Also pfovide the option to either check and count ZERO
and NEGATIVE words, or to ignore them. (Use the conditional

PSEUDO OPS.)

Write a MACRO to move n words from argument #2 to argument #3. N is

argument #1. Write an example of the CALL.

Write a MACRO to: swap N words from two given locations. Write

an example of the CALL.
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EXERCISE No. 9

1. Write the coding for the File Control Block, File Designatof
Word, and Buffers for an input tape file with the following parameters:

Fixed length records

Record size ' 60 words

Block size 300 words
Two buffers .

File Code . AB

Standard labels

Multireel file

File name TAPE-FILE

Location of File Control Block TPFILE
Location of File Designator Word FILEWD

2. Write the coding for the File Control Block, File Designator Word,
Buffers and Working Storage Area for an input BCD card file with the
following parameters:

File Code I*
System Standard Format
One Buffer

Location of File Control Block CDFILE
Location of File Designator Word CARDWD

3. Give the effective address of the following examples:

a. LDA A%
A L%Q B,*5
B LDX5 c,1

b. LDA *+1,1

LDQ *-]1,%
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3.
c. LDX1
p)
B+C(X1) STX1
c le
D SBX1
5

l(+C(X5) ADX1

4., TForm the one's complement of ABLE in BAKER.

B,1%*
C,*1
D,*5
10,pU

15,DU

EXERCISE NO. 9

5. Turn on bits 1, 13-15, and 27 and turn off all others in SAM.
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2.

EXERCISE NO. 10

Write the coding for the File Control'Block, File Designator

Word, Buffer, and Working Storage Area for an output card

file with the following parameters:

File Code P*

Standard System Format

One Buffer

Location of File Control Block PUNCD
Location of File Designator Word PDWD

Using the card file described in No. 1 above, write the
following File and Record Control (GFRC) CALL's:

a. OPEN
b. CLOSE

Write the coding for the File Control Block, File Designator Word,
Buffer for an output tape file with the following parameters:

File Code TO
Variable Length Records

Record Size 50 words
Block Size 200 words
Two Buffers

Location of File Control Block OTFILE
Location of File Designator Word OTWD

Using the tape file described in No. 3 above, write the following
File and Record Control (GFRC) CALL's.

a. OPEN
b. CLOSE
¢c. PUT

Using CALL WIREC, write the coding to punch a binary card and other
required parameters,

Using CALL WTREC, write the coding to punch a Hollerith card and
any other required parameters.

Using CALL WIREC, write the coding and any other required parameters

to print a 20-word line.
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10.

ll.

12.

13.

14.

EXERCISE NO. 10
Using CALL WIREC, write the coding and any other required parameters
to create a tape record of 15 words.

Using CALL PUNCH, write the coding and any other required parameters
to punch a binary card. '

Using CALL PUNCH, write the coding and any other parameters to
punch a Hollerith card.

Using CALL PRINT, write the coding and any other parameters to write
a 22-word line. Skip to the top of page after printing.

Write the IOEDIT control parameters and codes to insert 30 characters
in the first line of the heading.

Write the IOEDIT control parameters and codes to print a sub-heading.

Write the IOEDIT control parameters and codes to insert a sequence
number in punched cards beginning with 00000100.
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GMAP WORKSHOP PROBLEM
(Optional)

PROBLEM DEFINITION

The GMAP Workshop problem consists of reading an input file of data
cards, performing calculations on fields contained in these cards and
printing the results on a report.

The input cards have four data fields labeled A, B, C & D respec-
tively and a text field. The numeric input data from fields A, B,

C & D must be converted from BCD values to binary values for calcula-
tions. After performing the calculations on these four fields, the
results should be converted to BCD for output. The text field is
then moved intact to the output areas, '

Print line images should be edited by inserting decimal points and
suppressing leading zeroes. These results should be formatted as
specified.

-

The program solution consists of three subprograms which form one
program. Sub-program ONE is themain or executive routine that con-
sists solely of calls to the subroutine modules contained in subpro~
gram TWO and subprogram THREE. The sequence of the calls inserted
into subprogram ONE determines the sequential order of processing at
execution time. This process is repeated until all data cards have
been processed and the job is terminated.
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GMAP COURSE

WORKSHOP PROBLEM JOB STACK
{(Assignuent No. 1)

$ SNUMB
$ IDENT
$ GMAP NDECK (program one)
. (source cards)
END
$ GMAP NDECK (program two)
INIT . .
INPUT . (source cards)
OUTPUT .
WRAPUP .
END ,
$ GMAP NDECK (program three)
TOBIN .
CALC . . (source cards)
TOBCD .
EDIT .
END
$ EXECUTE DUMP
$ . LIMITS , 5K, ,1000
$ ENDJOB
*kkEQF

300



T0€

GMAP WORKSHOP ASSIGNMENT

END

PROGRAM TWO PROGRAM ONE
$ GMAP GMAP
‘%NIT SéfE 1 4 4
Initialize File and Recor
Control (GEFRC) files) - CALL INIT
RETURN INIT
CALL INPUT
INPUT SAVE CALL TOBIN
(Read data cards)
RETURN INPUT CALL CALC
CALL TOBCD
OUTPUT SAVE
(Punch output card; print CALL EDIT
output report) :
RETURN OUTPUT
CALL OUTPUT
RAPUP SAVE g———— | cALL wikpup
(Close File and Record Con-
trol (GEFRC) files and exe-
cute (ok) MME abort). END
RETURN WRAPUP

PROGRAM THREE

$ GMAP

TOBIN SAVE

3 (Convert BCD data to

binary)
RETURN TOBIN

CALC SAVE.

l (Perform balculations)
RETURN CALC

TOBCD SAVE
(Convert binary to BCD)
RETURN TOBCD

| ! EDIT SAVE

(Edit punch and print
inesg
RETURN EDIT-

END



GMAP COURSE

CLASS PROBLEM

TOBIN

ZERO ZONE BITS IN°

WRK THR WRK+
RD U RDWRK+4 J RDWRK contains the input
¢ card image.

ASSIGNMENT NO. 2

ZERO Q-REG

MULTIPLY BY TEN

¥

ADD FIRST (OR NEXT)
DIGIT (STARTING AT LEFT)
OF RDWRK FIELD TO Q- REG

NO

YES

STORE Q IN
ABIN

+

CONVERT RDWRK
"B" TO BBIN

'

CONVERT RDWRK
"C" TO CBIN

Y

CONVERT RDWRK
"D" TO DBIN

EXIT
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CALC

ASSIGNMENT NO. 3

l. Assume EBIN, FBIN, and

SEQBIN single precision
EBIN = ABIN:DBIN+BBIN-CBIN fixed point binary num-
. bers with a binary point
$ to right of Bit 35.
2, ESIGN and FSIGN will con-
Store tain the sign of E and F,
respectively.
ESIGN

FBIN = ABIN-BBIN-DBIN-CBIN

Y

Store FSIGN

Add 1 to
Input Count
(SEQBIN)

EXIT
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GMAP COURSE

CLASS PROBLEM

ST,

K TOBCD R
¥

CONVERT EBIN (36 BITS)
TO EBCD (10 BCD CHARS.
RIGHT JUSTIFIED)

Y

CONVERT FBIN (36 RBRITS)
TO FBCD (10 BCD CHARS.
RIGHT JUSTIFIED)

i

CONVERT SEQBIN (36 BITS)
TO SEQBCD (3 CHARS.
RIGHT JUSTIFIED)

EXIT

304

ASSIGNMENT NO. 4

1.

EBCD and FBCD are double
precision words.

SEQBCD is a single precision
word.



EDIT EBCD TO: i
(EEEEEEE. EEES) !

v

| EDIT FBCD TO:
(FFFFFFF.FFFS)

|
]

ZERO SUPPRESS -EBCD &
FBCD TO DECIMAL.
S = BLANK IF PLUS AND
(=) IF NEGATIVE

Y

MOVE SEQBCD, EBCD &
FBCD & VARIABLE FIELD
TO PRTOUT, SEE DATA

FORMAT.

GMAP COURSE

CLASS PROBLEM

305

" ASSIGNMENT NO. 5

PRTOUT located in labeled common
I0.WRK.



GMAP COURSE

CLASS PROBLEM

INIT ASSIGNMENT NO. 6
Perform all I/0 functions
INITIALIZE FILES. SET using File and Record Control (GEFRC).
UP PRINT HEADING AS PER

FORMAT.

INPUT

READ CARD TO RDWRK IF
E.O.F. GO TO WRAPUP

)

EXIT

/|
)

ouTp

o
&
o
[an]
=]

[PRINT BODY LINE FROM

o

EXIT

WRAPUP

I-'|||||

CLOSE FILES
MME GEFINI
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GMAP COURSE
CLASS PROBLEM

INPﬁT ITEM DESCRIPTION

Input Card Format

123---8{9 ~~12] 13--18] 19-2425-==30 |31-cacmccccccana-n ————— --+-------------4---80\
' nan “B" ' el npn VARIABLE‘LENGTH FIELD "wv"
50 CHARACTERS MAXIMUM ‘/)//
[ v J\ y
i Y
NUMERIC DATA FIELDS ALPHANUMERIC DATA FIELDS
B
Description
1. Input item is in BCD,
2. Numeric data fields contain positive integers; field "C" does
not contain zero. :
3. Each numeric data field is right-justified within its own area.
It does not contain leading zeroes.
4, Variable-length field "V" contains some type of alphanumeric

- descriptive material. If present, field "V'" begins with Col-

umn 31.
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GMAP COURSE

CLASS PROBLEM

Printed Report Format and Description

The printed feport will consist of the following:

1. Heading line - Any desired information

2, Sub-heading line - Any desired information

3. Body lines - The body line should be double-spaced. The

print positions for each of the fields in the
body line is as follows:

Char. position Field
1-9 Blank
10 - 12 Seq. No.
13 - 18 Blank
19 - 30 EBCD
31 - 36 ' Blank
37 - 48 FBCD
49 - 54 : Blank
55 ———p> Variable Field
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SAMPLE PRINTED REPORT

Heading Line

Sub-heading Line

Body Lines

Sequence No.

Field "E"

GMAP COURSE

CLASS PROBLEM

AUG, 14, 1972
1 2345.123-
2 2.000

3 12653.070

etc,

.099~

etc.

CLASS PROBLEM =~ JOHN SMETH

2:30 P.M.
2222,123 FIRST OUTPUT
99%9992.,000- EXAMPLE

1.000 - THIS MAY BE 50 CHAR.

234,000~ NO DECIMAL POINT USED
etc. etC'/—'—""-
- Field "v"
Field "V
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3'
4,

OPTIONAL PROBLEM NO. 1

SUMBIT CLASS PROBLEM

BLANK THE PRINT AREA USING INDEXING.

USING FILE AND RECORD CONTROL (GFRC)

a. OPEN THE FILES

b. USE CALL GET AND MOVE THE RECORD TO WORKING STORAGE.
c¢c. EOF ENCOUNTERED CLOSE FILES.

d. USE MME GEFINI.

CHECK THE FIRST WORD OF WORKING STORAGE FOR CODE SUMBIT.
CODE NOT EQUAL TO SUMBIT.

a. MOVE THE RECORD TO THE PRINT AREA.

(USE THE DOUBLE REPEAT FOR THE MOVE)
b. MOVE AN ERROR MESSAGE TO THE PRINT AREA.
c. USE CALL PRINT TO PRINT THE RECORD.

CODE EQUAL TO SUMBIT.

a. COUNT THE BITS SET TO ONE IN WORDS 3 AND 4.

b. MOVE THE RECORD TO THE PRINT AREA (USING TALLYS).

c. CONVERT THE SUM OF BITS FROM WORDS 3 AND 4 TO BCD.

d. MOVE BCD SUM TO PRINT AREA.

e. PRINT THE VALID RECORD WITH THE SUM USING CALL PRINT.

OPTIONAL PROBLEM NO. 2

Given values A, B, and C (all values 1)

IF A=B=C thenX=A+B+C

IF A=Bor B=Cor A=C then add the two equal
values and multiply by the third = Y

IF A # B # C then divide largest by smallest and
subtract middle = Z.
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GMAP COURSE

WORKSHOP PERFORMANCE CHART

NAME:

CLASS NO.:

WORKSHOP PROBLEM

- CODED DEBUGGED

TOBIN

CALC
TOBCD

EDIT

INIT

INPUT

OUTPUT

WRAPUP

OPTIONAL PROBLEM NO, 2
OPTIONAL PROBLEM NO, 3

EXERCISES:

#1 #6
#2 #7
#3 #8
#4 #9

#5 : - #0 =~

MACRO , BOOL SYMDEF
INE/IFE/IFL/IFG OoCT SYMREF
IDRP VFD EQU
RPT ' DEC BLOCK
me BCI ' USE

TTL/TTLS ARG SET
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QUIZ NO.

1

2

10

SERIES 6000

GMAP PROGRAMMING

COURSE 605
QUIZZES AND FINAL EXAM

IITLE
Ovérview and Data Quiz
Instruction Counter
Tally Operations
Miscellaneous Operations
General Quiz

Macro Operations

Effective Address and File and Record
Control (GFRC) Quiz

File and Record Control (GFRC) Examination
GMAP Quiz 9
GMAP Quiz 10

Final Examination

312

- PAGE

313
315
316
317
318

322

323

324
326
335

341



Name

QUIZ NO.

OVERVIEW AND DATA QUIZ

the three component modules of the Series 6000,

’ () .
g

Name

six peripheral devices available with the Series 6000.

Name

the two processor modes: ' and

Name

five processor registers excluding index registers,

’ ’ s

Maximum memory size on the Series 6000 is K.

313
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QUIZ NO. 1
Page 2

Fill in missing information as it will appear on the listing when
the following pseudo operations are assembled by GMAP.

-LOCATION -  INSTRUCTION CARD

000600 DATA @cT

BCI
VFD
VFD
VED
ETC

DEC

DEC

314

IMAGE

2,-5,7746,-2

2, SEPTEMBER
18/DATA,H12/CR
H36/ASEA
¢24/74,6/2,6/"l,
36/40,2/,4/-6

-4,1,+3,2B27

1B71,-8B63,100B68



INSTRUCTION COUNTER

QUIZ No. 2

Fill in missing information is it would appear after the execution of
each instruction in the order of execution.

OCTAL
LOCATION

000500 START

000601 BETA
000602
000603
000604
000605
000606

000700 ALPHA
000701

000702

000703

000704 RGR
000705 SAVEL
000706 TEST
000707

000710

000711 SAVE2
000712 = J

INSTRUCTION
LDX5  5,DU
LDX7  -7,DU
LbX2  ~-7,DL
LDA 2,DU

TRA ALPHA
SIC1 SAVElL

TSX3 TEST
STC2 SAVE2
TRA J

TRA *+1
LDpI RGR
STI SAVEL
LDX2 RGR
TRA ° BETA+1
OCT 000200404000
ZERO

TRA 0,3
ZERO 2,5
RET SAVE2

315

OCTAL CONTENTS
AFTER EXECUTION

MEMORY OR REGISTER

X5=

X7=

X2=

A=

ICc=

SAVEl=

X3=

SAVE2=

IC=

IC=

IR=

SAVEl=

X2=

IC=

IC=

IC=




QUIZ NO. 3

TALLY QPR IATLIONS

Sixty characters are stored in ten words in memory beginning at
location DATA. Store the characters, one character to a word, in
right justified form with leading zeros in a sixty-word table

beginning at location SPRED.

You are given a table of 100 one-word values stored in memory

beginning at MAYBZ. Move all nonzero values to a table starting

‘at NOZER. Put the number of nonzero values you have found into

memory cell NOZER-1.

Write the octal representation of the value resulting from each

of the following pseudo operations:

a. TALLY 1024,48
b. TALLYD 384,40,4
c. TALLY 2048,18,3
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1.

3.

QUIZ NO. 4
MISCELLANEOUS OPERATIONS

TRANS contains a one digit BCD code in right justified form.
Write the coding which will test the code for a range of 0 thru 9.
If not 0 thru 9, branch to ERROR, If it is one of the digits 0

thru 9, branch to UPDATE.

Location BRANCH contains a TRA 0. If location CODE contains a 1, set
the instruction at BRANCH to transfer to RETURN. If CODE contains a
3, set the instruction to transfer to CALC.

A one word field called CODE normally contains only positive BCD
numeric characters. Check the field for the presence of non-numeric
characters. If any are found, branch to ERROR.

Set the 800 words of memory beginning at location BUILD to zero.

Sum the 100 words stored in TABLE and store the sum in SIGMA.

317



QUIZ NO. 5

GENERAL QUIZ .

SECTION I

This section of the quiz consists of True-False items, each of which

has a value of one (1) point. Enter your answer for each item on this
sheet, making sure that you check the correct line for the corresponding
test item.

1. The BLOCK pseudo-op may be used to assemble data and/or
instructions into blank common.

2. The TZE instruction will transfer and turn off the zero
indicator if it is on.

3. The expression (Y-pair) means any two sequential memory
locations that begin at an even address.

4. The contents of an index register may be incremented or
decremented.

5. LIDX 3,4 will load X3 with contents of Location 4.
6. LIDX4 3,DL will load X4 with zeros.
SECTION II

This section of the quiz consists of multiple choice items, each of which
has a value of two (2) points. Each wrong answer will deduct two points
from the total. Enter your answer in the A, B, C, or D column on this
sheet, making sure that you check the correct line for the corresponding
test item.
NOTE: There is only one (l) correct answer for each item in this section.
Answer sheets which contain more than one answer per item will be
considered to be wrong! :
l. At assembly time--

IDA  =MLDX1¥5,DU
A, Will generate an entry in the literal pool.
B. The LDA is an instruction literal.

C. The LDA is a direct operand instruction.

D. 1Invalid coding.
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QUIZ NO. 5

Page 2
.2, LDA =MTRAYLOC,S
The above coding is an example of:
A, Direct upper (DU) address modification.
B. An instruction literal.
C. An instruction literal, but the ",5" is illegal,
D. An illegal operand.
3. Given the following coding example, what will be the contents
of the A and Q registers after execution of the LDAQ instruction?
000062 LDAQ TABLE2
000063 TRA ouT
000064 TABLEL DEC 5
000065 DEC 6
000066 DEC 7
000067 TABLE2 DEC 1
000070 DEC 2
000071 DEC 3
A, A=6,Q=7
B. A=7,Q=1
C. A=1,Q=2
D. A=2,Q=3
4. 1Indicate the coding which will store characters 2, 4, and 5

from the Q register to the same character positions of location
x. .

STCQ X,13

STCQ X,26

STCQ X,31

None of the above.
TABLE OCT =43

The above line of coding will cause which of the following octal
configurations to be generated?

100000000043

777777777735

. 777777777743

400000000043
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IDA 5,DU

In this instruction, the number five ié:

Found in bits 18 - 35 of the instruction itself.

Found in bits 0 - 17 of the instruction itself,

Memory location five.

Memory location five as modified by the DU directive.

LbA ,DU

The above instruction will cause which of the following octal
contents to appear in bits 0 - 17 of the instruction?

000023

000000

235003

235007

STX2 0,DL

What, if anything, is wrong with this instruction?

Nothing is wrong with this coding.

The DL should be changed to a DU.

The zero operand is illegal in slave mode.

Direct type address modification is not allowed with a STX2.

SECTTON III

This section of the quiz consists of completion type items, each of which
has a value of three (3) points. Each wrong answer will deduct three points
from the total.

-NOTE!

Each answer must be entirely correct to receive credit. No partial
credit will be given (1 or 2 points) or items which are "almost"
correct.

All answers are brief, and should be entered in the space provided
on this sheet.

1.

TSX1 30113

Prior to the execution of the above instruction, the IC contains
value 1122, and the 30113 is an octal number. What will the IC
contain (in octal) after execution?
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Referring to the information and conditions set forth in Item

(Question) #1, what will be the octal contents of index register
one after execution? ‘

Show the binary contents of a literal generated by: = 1,5B7

¥V
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QUIZ NO. 6
MACRd OPERATIONS
Write a MACRO procgdure to:
a. Clear N words

b. Move N words from a given location to another given
location.

c. Swap N words from two given locations.

Write an example for the CALL of each of the above examples.
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2.

EFFECTIVE ADLRESS AND GFRC QUIZ

QUIZ NO. 7

Give the effective addresses of the following instructions.

a.
Cl

B5

B+C(X1)
A

F

'lO+C(X5)

Reverse the bits in the upper half of CHAR.

LDA
LDQ
LDX5

LDA
LDQ

LDX1

STX1

m™erq
& £ d

SBX1,

ADX1

Cl,*
B5, %3
A,1

%41, 1
*a] *k

,
B,1%
A,*1
F,*5
10,DU

15,Du

if CHARi = 1 turn it off

if CHARi = 0 turn it on

Show the coding to step thféugh TAB until you find a zero word

using index registers.

Define the following:
a, File Control Block

b. File Designator Word

c¢. Buffer
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QUIZ NO. 8

FILE AND RECORD CONTROL (GFRC) EXAMINATION

The following statements are either true or false. Write in the blank on
the left a T for true or F for false.

1. A file must be opened before it can be read from or written
on. )

2. The user may open all his files with the use of one OPEN

command,

3. If the user tires to OPEN a file that is already open, he
will be aborted.

4. TIf the OPEN routine determines that a file has been assigned
to SYSOUT, but the file control block for the file does not
indicate standard systems format, the user will be aborted.

N 5. After executing a GET, the current record index (word O of
the file control block) contains the location of the first
data word of the requested logical record.

6. When executing a GET, the EOF exit will be taken any time
that any file mark is found.

7. The user can obtain the previous logical record processed

by using the GETBK command.

8. The PUT command must be used any time the user desires to
move a logical record from the input buffer to working’
storage. '

9. The PUTBK command can be used if the programmer desires to
put his logical record at the beginning of the next buffer,
regardless whether or not the current buffer is full.

10. CALL PRINT always requires a CALL IOEDIT to have been pre-
viously executed.

11. Every time a CALL GET or CALL PUT is executed, the physical
device (tape, for example) will be moved.

12. All the information in a file control block is stored there
by the user via the FILCB macro.

13. File and Record Control (GFRC) subroutines are loaded into memory
by General Loader (GLOAD).
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T

14,

15.

. 16.

17.

18.

19,

20.

21. :

22.

23.

24,

25.

;File and Record Control (GFRC) does not use GCOS.

QUIZ NO. 8
Page 2

The subset of File and Record Control (GFRC) used by the user resides
in a special area within.

Standard magnetic tape labels are 14 words long.

Random disc/drum files must be processed using logical record
processing commands,

In the standard system format a block serial number will
exist as the first word of each block.

When output is to be stacked on SYSOUT, the user must allow
for two extra words in the buffer(s).

The only type of records File and Record Control (GFRC) can handle
are variablelength records.

One file control block must be provided for each file used
in thp program.

Mixed density is not allowed within a magnetic tape file
processed by File and Record Control (GFRC).

The OPEN and CLOSE routines obtain their orders from file
designator words,

When buffers are used in conjunction with File and Record
Control (GFRC) logical record processing commands, each buffer
must be one word larger than the largest physical record it is to hold.

When using the command READ, the user must provide his own
list of control words.



QUIZ NO. 8
Page 3

To the left of each function listed in column "A" write the number of the
item listed in column "B" that performs this function.

"A" "B"
Primary communication between the GETBK

user program and File and Record One Word greater than
Control (GFRC) subroutines physical record

N

3. Standard Labels
Provides information to the OPEN and 4., File Control Blocks
CLOSE routines 5. CALL

6. GET

Whenever the logical record blocking/ 7. PUT
deblocking facilities of File and 8. PUTBK
Record Control (GFRC) are used, the 9. COPY
input/output buffers must meet this 10. READ
requirement 11. File designator word

12. File Control Cards
Used by GCOS to assign physical 13. FILCB
devices to the various files used 14. OCT
by the program 15. OPEN

16. VFD

System macro-instruction used to define 17. RDREC
file control blocks

Pseudo-operation commonly used to
define file designator words

Used to initialize files so that they
may be properly accessed by other
File and Record Control (GFRC) functions

Used to obtain the next logical input
record from a designated input file

Used to move a logical record from
working storage into an output buffer

To initiate reading of a physical

record with the user providing the
list of control words (DCW's)
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QUIZ NO. 8
-Page 4

' The following statements are followed by a series of choices, only one of
which is correct. Read each item carefully and mark the correct answer.

1,
when printing or punching is:

OPEN
IOEDIT
PRINT
PUNCH

The File and Record Control (GFRC)
allocate space within a buffer for

2.

The command used to initialize the edit functions, such as those used

command with which the user can either
a logical record and, if desired, move

that logical record into the buffer is:

GET
PUT
GETBK
PUTSZ

Control (GFRC) commands is:
' ERIK

IDRP

SAVE

CALL

The File and Record Control (GFRC)
on which no further activity is to

CLOSE
PUTBK
RELSE
SETOUT

The File and Record Control (GFRC)
open file to an output file is:
CLOSE
PUT
SETIN
PUTBK
SETOUT

The File and Record Control (GFRC)
the next logical input record from

GET
PUT
CLOSE
RELSE

The pseudo-operation used in conjunction with all File and Record

command used to disconnect files
be performed is:

command used to set a currently

command that may be used to obtain
a file is:



7.

10.

For disk and drum two types of files are provided:

Variable- and fixed-length

File Control Block and File Designator Word

Linked and Random
Letter and Nail

QUIZ NO. 8
Page 5

In the standard system format data blocks (physical records) may be
variable in length up to a maximum of:

320 bits

321 words

320 characters
320 words

If in standard system format only one of the five media named below

may use header and trailer labels.

Card Reader
Magnetic Tape
Paper Tape
Disk/Drum
Card Punch -

Indicate which.

The maximum block (physical record) size allowed with File and Record
Control (GFRC) is:

320 words
1024 words
4095 characters
4095 words
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1.

3.

Define the following terms:

a.

C.

Physical Record:

Logical Record:

File Control Block:

File Designator Word:

Buffer:

File:

QUIZ NO. 8
Page 6

What File and Record Control (GFRC) commands obtain information from
the file designator words?

Why are there report codes and media codes in SYSOUT records?
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5.

QUIZ NO. 8

Page 7

Why must buffers that are used with logical records processing be one
word larger than the largest physical record?

What are the types of records that can be handled by File and
Record Control GFRC?

What are the characteristics of Standard System Format?

List the significant capabilities that are provided when Standard
System Format is used.

i
{

What features does File and Record Control (GFRC) provide
the user?
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QUIZ NO. 9

SECTION I

GMAP QUIZ 9

This section of the quiz consists of True-False items, each of which
has a value of one (1) point. Enter your answer for each item on this

sheet, making sure that you check the correct line for the corresponding
test item.

1. The following coding will convert one binary word to seven (7)
BCD characters,

LDX1 0,Dbu :

LDA X (X is some binary number)

RPT 6,1

BCD PUB,1 (PUB is the start of the
- conversion table)

STQ DATA

BCD 0,1

QLS 30

STQ DATA+L

2. The following is a valid literal expression: =12H JUMP HOME.

3. STCA L0C,40 will affect bit positions 18-23.
4, STCA LOC,04 will affect bit positions 18-23,
5. HERE TRA #*%,5 will transfer to location HERE plus

the value in X5.
6. LDX4 =1B18,DU will turn on bit zero in X4.

SECTION II
This section of the quiz consists of multiple choice items, each of which
has a value of two (2) points. Each wrong answer will deduct two points
from the total. Enter your answer in the A, B, C, or D column on this

" sheet, making sure that you check the correct line for the corresponding
test item.
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NOTE!

QUIZ NO. 9
Page 2

There is only one (1) correct answer for each item in this section.
Answer sheets which contain more than one answer per item will be
considered to be wrong!

What is meant by the expression =1B17?
A one in bit position seventeen.

A type of airplane.

A one followed by seventeen zero bits.,
A one followed by seventeen zeros.

In a floating-point number in memory the binary point of the
mantissa is:

Following bit O
Following bif 7
Following bit 8-
Following bit 35
LDA =.5B3,DU

The above line of coding will cause which of the following octal
configurations to be generated?

500000235003
400000235003
200000235003
000000235003

We wish to move fifty words from table A to table B, The two
tables were established as follows:

A EBSS 50
B EBSS 50

Which of the following coding examples (A or B) will do the job?

LDX3  A,DU B. LDX7 50,DU
IDX4  B,DU LDAQ A-50,7
RPD 25,2 STAQ B-50,7
IDAQ 0,3 SBX7 2,DU
STAQ 0,4 TNZ  *-3
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5. =32,7B7
This literal represents a/an:

A. Floating point number

B, Fixed point number

C. Integer

D, Octal literal

6. When using the DEC pseﬁdo-oP, what ovef-rides all other
designations in determining whether the constant will be fixed
or. floating? :

A. The letter B

B. The letter D

C. The 1etter.E

D. A decimal point

7. A floating point number in memory has the following octal contents:

000260000000,. How many shift operations will be required to
normalize this value?

A9 .
____ B. 6
R

D. 1

SECTION III

This section of the quiz consists of completion type items, each of which
has a value of three (3) points. Each wrong answer will deduct three points
from the total.

NOTE! Each answer must be entirely correct to receive credit. No partial
credit will be given (1l or 2 points) or items which are "almost
correct.,

All answers are brief, and should be entered in the space provided
on the following sheet.

333



1.

QUIZ NO. 9
Page 4

How many times will the instruction at X be executed?

IDX2  0,DU
RPT 14,1, TMI
X LDA z,2
z DEC 0,-1,-2,-3,-4,-5

The number 013461000000, is in core at location X. Show the
octal coatents of the E and A registers after execution of
a FLD X.

Is the mantissa of the number in Item (Question) #2 positive
or negative?
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QUIZ NO. 10

SECTION I

GMAP QUIZ10

This section of the quiz consists of True-False items, each of which
has a value of one (1) point. Enter your answer for each item on this
sheet, making sure that you check the correct line for the corresponding

test item.

1. 1If the letter @ is coded in Column 7 of a source deck card,

. a N@P instruction may be inserted into the program by the assembler.
2. For the following coding the effective transfer address depends

upon the contents of Index Register four (X4).
TRA TALLYX, I

TALLYX TALLYC ADDRS,12,%4
3. The tally run-out indicator is not affected by using IT type

' modification.
4. The instruction: LDAQ Y will not execute if Y is an odd address.
5. STBA LOC,40 will affect bit positions 0-8.
6. STBA 10C,02 will affect bit positions 24-29.

SECTION IT

This section of the quiz consists of multiple choice items, each of which
has a value of two (2) points. Each wrong answer will deduct two points
from the total., Enter your answer in the A, B, C, or D column on this
sheet, making sure that you check the correct line for the corresponding

test item.

NOTE! There is only one (L) correct answer for each item in this section.
Answer sheets which contain more than one answer per item will be
considered to be wrong!

1.

A,

B.

The correct coding at the end of subroutine D@IT which will
return us back to the normal return is:

TRA BETA, 1 TSX1 DOIT
ARG ALPHA

TRA 2,1 ARG BETA

' STA BOOL

TRA BETA+1

TRA TSX1+3
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GOOD  LDA ALPHA, *N
ALPHA  1DQ BETA,*5
BETA CMPA  STAR,DU

In the above program, the effective address of the LDA
instruction is:

ALPHA

STAR+C (X5)
BETA+C (X5)
ALPHA+C (X5)

What is the effective address of the following coding sequence?

W _———
X+C(X6) ---
Y+C(X7) ---

*
6%
7%

2
H

N <o

W
X+C(X6)
Y+C(X7)
z

The instruction 000026735011, is containéd.in memory location
BETA. 1Its representation on a symbolic coding form would be:

BETA  ALS 22,1
BETA  ALS 26,1
BETA  ALR 22,1%
BETA  ALR 26,1%

What is the maximum number of levels of indirection permitted?
Less than 63

63

64

Time limit consideration only.
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LDQ. PLACE,*

The above coding example employs which type of addregé modification?
IR |

RI

T

CI

SECTION III

This section of the quiz consists of completion type items, each of which

has a value of three (3) points. Each wrong answer will deduct three points
from the total. '

NOTE!:

Each answer must be entirely correct to receive credit. No partial

credit will be given (1) or 2 points) or items which are "almost'
correct.,

All answers are brief, and should be entered in the space provided
on this sheet.

1'

IDX3  0,1l%

Prior to the execution of the above instruction, the contents
of the various registers and memory cells are as follows:

(ALL ARE IN OCTAL)

X1 000177

X3 002207

177 001406000000
contents 307 001114000000
of core 1406 000307000000
locations 1760 000014000000

2207 001760000000

What will be the octal contents of index register three after
execution?

Referring to the information and conditions set forth in Item
(Question) #l, what will be the octal contents of index register
one be after execution?
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Page 4

DUMMY  MACRO

K - SET 0]
IDRP #2
K SET K+1
IDRP
TRA *+K

ENDM DUMMY
If we use the above MACRO with this calling sequence:
DUMMY  ABLE, (2,3,4,5,6,7),BAKER

What would be the actual value of K when the transfer
instruction is built by the assembler?
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GMAP EXAM
SECTION ONE
This section of the exam consists of twenty True-False items, each of which has
a value of one (1) point. Each wrong answer will deduct one point from the
total of twenty possible points for this section. Enter your answer for each
. ltem on the answer sheet provided, making sure that you check the correct
line for the corresponding test item. ’
1. The slave prefix area can be accessed by a program in the slave mode.

2. The slave service area can be accessed by a program in the slave mode.

3. The BLOCK pseudo-op may be used to assemble data and/or instructions into
blank common.

4, The TZE instruction will transfer and turn off the zero indicator if it is
on. )

5. The following coding will convert one binary word to seven (7) BCD characters.

LDX1 0,DU

LDA X (X is some binary number)
RPT 6,1

BCD PUB,1 Y\ (PUB is the start of the
STQ DATA f conversion table)

BCD PUB,1 -

QLS 30

"

STQ DATA+1
6.. The following is a valid literal expression: =12H JUMP HOME.

7. If the letter § is coded in Column 7 of a source deck card, a N@P instruc-
tion may be inserted into the program by the assembler.

8. For the following coding the effective transfer address depends upon the
contents of Index Register four (X4).

TRA TALLYX, T

TALLYX TALLYC ADDRS,12,*4
9. The tally runm-out indicator is not affected by using IT type modification.
10. The instruction: LDAQ Y will not execute if Y is an odd address.

11. The expression (Y-pair) means any two sequential memory locations that begin
at an even address.
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12,

13.

14,

15'

16.

17.

18.
19.

20.

The contents of an index register may be incremented or decremented.

HERE

STCA

STCA

STBA

STBA

TRA

LDX
LDX4

LDX4

LOC,40 will affect bit positions 18-23.
LOC,04 will affect bit positions 18-23.
LOC,40 will affect bit positions 0-8.

L0OC,02 will affect bit positions 24-29.

**,5 will transfer to location HERE plus the value
in X5.

3,4 will load X3 with bits 0... 17 of location 4.
3,DL will load X4 with zeros.

=1B18,DU will put a bit in X4.

Go on to SECTION TWO of the test at this time.
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GMAP. EXAM

SECTION TWO

This section of the exam consists of twenty-five multiple choice

items, each of which has a value of two (2) points.

Each wrong answer

will deduct two points from the total of fifty possible points for this

section.

Enter

your answer in the A, B, C, or D column on the answer

sheet, making sure that you check the correct line for the corresponding

test item.

NOTE! There is only one (1) correct answer for each item in this section.
Answer sheets which contain more than one answer per item will be
considered to be wrong!

21.

A,
B,
Co
D.
22. Wha
A'
B.
C.
D.

23.

MAC

Assuming that all symbols have been defined, which of. the
examples contains improper coding to use the above MACRO?

A,
B.
CO
D,

24, At

Which of the following coding examples represents IR type modification?

ADR, N*
ADR, 2%
ADR,
ADR, %D

ofa
£

t is meant by the expression =1B17?

one in bit position seventeen.
type of airplane,
one followed by seventeen zero bits.

a
a
a
a one followed by seventeen zeros.

Given the following MACRO prototype:

MACRO

ILDA il

ADA 2

STA #3

ENDM MAC

PLEASE MAC =20DL,=30DL,CAT

GO MAC (ABLE,4) ,CAT,DOG
GET MAC GOOD, BAD, INDIFF
HELP  MAC (,4),=45,UNABLE

assembly time--

LDA =MLDX1B5 ,DU

will generate an entry in the literal pool.
The LDA is an instruction -literal,

The LDA is a direct operand instruction,
Invalid coding.
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25.

26,

27.

28.

29.

30.

In" a floating-point number in memory the binary point of the
mantissa is:

A.
B.
C.
D.

following bit 0
following bit 7
following bit 8
following bit 35

The following coding is used to go to a subroutine called "DAIT"
with the indicated normal return:

TSX1  DOIT
ARG ALPHA
ARG BETA
STA BOOL (this is the normal return)

The correct coding at the end of subroutine DHIT which will return
us back to the normal return is:

A. TRA BETA, 1
B. TRA 2,1
C. TRA ~  BETA+L
D. TRA TSX1+3
LDA  =MTRABLOC,S

The above coding is an example of:

A.
B,
C.
D.

Direct upper (DU) address modification,

An instruction literal,

An instruction literal, but the ",5" is illegal.
An illegal operand.

The decimal value of the following floating point number contained
in a core dump is:

770700000000¢
A. 5.4687
B. 0.54687
C. 0.054687
D. 0.0054687
LDA =.5B3,DU

The above line of coding will cause which of the following octal
configurations to be generated?

A.
B.
C.
D.

500000235003
400000235003
200000235003
000000235003

a floating-point literal, why would you use a D instead of

E or a

To
* To
To
To

decimal point?

indicate that this is a decimal literal.
causc a literal table dump if the program aborts,
obtain a double-precision number.

assemble the literal direcctly into the opcraﬁd of the instruction.
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cooD  IDA ALPHA, *N
ALPHA 1DQ BETA, %5
BETA CMPA  STAR,DU

In the above program, the effective address of the LDA instruction is:

A. ALPHA

B. STAR+C(X5)
c. BETA+C (X5)
D, ALPHA+C (X5)

What is the effective address of the following coding sequence?

LDA W,%
W - X, 6%
X+HC (X6) - -~ Y, 7%
YHC (X7)--- Z
A. W
B. X4C (X6)
C. Y+C(X7)
D. z

-The instruction 000026735011g is contained in memory location BETA.
Its representation on a symbolic coding form would be:

A.  BETA ALS 22,1
B. BETA  ALS 26,1
c. BETA  ALR  22,1%
D. . BETA  AIR  26,1%

Given the following coding example, what will he the contents
of the A and Q registers after execution of the LDAQ instruction?

000062 IDAQ  TABLE2
000063 TRA ouT
000064 TABLEL DEC 5 .
000065 DEC 6
000066 DEC 7
000067 TABLE2 DEC 1
000070 DEC 2
000071 ' DEC 3

A, A=6, Q=7

B. A=7,Q=1

c. A=1,Q=2

D. A=2,Q=3

Indicate the coding which will store characters 2, 4, and 5 from
the Q register to the same character positions of location X.

A, STCQ X,13
B. STCQ X,26
C. STCQ X,3L
D. None of the above.



36.

37.

38.

39.

40,

We wish to move fifty words from table A to table B. The two tables
were established as follows:

A ERSS 50
B EBSS. 50

Which of the following coding examples (A or B) will do the job?

A, LDX3  A,DU B. LDX7  50,DU
LDX4  B,DU IDAQ  A-50,7
RPD 25,2 STAQ  B-50,7
IDAQ 0,3 SBX7  2,DU
STAQ 0,4 TNZ m
TABLE OCT -43

The above line of coding will cause which of the following octal
configurations to be gencrated?

A, 100000000043
B. 777777777735
C. 777777777743
D. 400000000043
IDA 5,DbU

In this instruction, the number five is:

A, . found in bits 18 - 35 of the instruction itself,

B. found in bits O - 17 of the instruction itself.

C. memory location five.

D. memory location five as modified by the DU directive.

LbA ,DU

The above instruction will cause which of the following octal
contents to appear in bits 0 - 17 of the instruction?

A, 000023
B. 000000
c. 235003
D. 235007
STX2 0,DL

What, if anything, is wrong with this instruction?

Nothing is wrong with this coding.

The DL should be changed to a DU.

Tne zero operand is illegzal in slave mode.

Direct type address modification is not allowed with a STX2,

o0ow»

344



41. %ﬂuu:is the maximum number of levels of indirection permitted?

A, Less than 63

B, 63

Co 64

D, Time limit consideration only.
42, =32,7B7

This literal represents a/an:

A, floating point number
B. fixed point number
C. integer
D, octal literal
43, When using the DEC pseudo-op, what over-rides all other designations

in determining whether the constant will be fixed or floating?

A, The letter B
B. The letter D
C. The letter E
D, A decimal point
44, . A floating point number in memory has the following octal contents:

0002600000008 How many shift operations will be required to normalize
this value?

A,
BO
C.
D,

R e ]

45,  IDQ  PLACE,*

The above coding example employs which type of address modification?

A, IR
. B,  RI
- C. IT

D. cI

Go on to SECTION THREL of the test at this time
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GMAP EXAM

SECTION THREE

This section of the cxam consists of ten completion type items, ecach of
which has a value of threc (3) points. Each wrong answer will deduct thrce
points from the total of thirty possible points for this section.

NOTE! Each answer must be entirely correct to receive credit. No partial
credit will be given (1 or 2 points) for items which are "almost"
correct. '

All answers are brief, and should be entered in the space provided
on the answer sheet.

46. TSX1 30113

Prior to the execution of the above instruction, the IC contains the
value 1122g and the 30113 is an octal number. What will the IC con-
tain (in octal) after execution?

47. Referring to the information and conditions set forth in Item (Question)
#46, what will be the octal contents of index register one after execution?

48, How many times will the instruction at X be executed?
LDX2 0,DU
RPT 14,1,TMI
X LDA Z,2
A DEC 0,-1,-2,-3,-4,-5
49, The number 0134610000005 is in core at location X. Show the octal con-
tents of the E and A registers after execution of a FLD X,
50, Is the mantissa of the number in Item (Question) #49 positive or negative?

51, LDX3  0,1%

Prior to the execution of the above instruction, the contents of the
various registers and memory cells are as follows:

(ALL ARE IN OCTAL)

X1 000177

X3 002207

177 001406000000
contents 307 001114000000
of core 1406 000307000000
locations 1760 000014000000

2207 001760000000

What will be the octal contents of index register three after execution?

52, Referring to the information and conditions set forth in Item (Question)
#51, what will be the octal contents of index register one be after exe-
cution? .
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53. DUMMY MACRO

K SET 0
IDRP #2
K SET R+1
IDRP
TRA *+K

ENDM DUMMY
If we use the above MACRO with this calling sequence:
DUMMY  ABLE,(2,3,4,5,6,7),BAKER

What would be the actual value of K when the transfer instruction is
built by the assembler:

54. Show the binary contents of a literal generated by: =1,5B7

55. Show the octal equivalent of the number generated in Item (Question) #54.,

BEFORE TURNING IN YOUR ANSWER SHEET:
1. Be sure that your name and class number appear on the sheet.

2. Be sure that you have not forgotten to answer any items on the
exam. .

Please retain this exam question sheet for use during the review.

There are a total of 100 points available on this exam. It should be
mentioned that your performance in this course, however, is not determined
solely from the numerical grade achieved on this exam. The grade is used,
along with several other factors, to oontribute to a detailed personal
evaluation of your work in this course.
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TEST

VERSION
GMAP EXAM ANSWER SHEET
Student 's Name Student's Class Number
SECTION ONE SECTION TWO SECTION THREE
1 |
ITEM| TRUE | TALSE ITRM (A| B|c |D ° ITEM ANSWER
1 21 46
IC
2 ! 22
# i 23 | 47
: X1l
4 ; 24
5 i 25 4e
6 26
7 27 49
E
8 28
9 29 50
4
10 f 30
11 31 ; 51
X3
12 32
13 33 | 52
: X1
14 34 |
15 35 : 53
16 | 36 g L
17 ) 37 S 54
X — (binary)
18 38 :
% -
19 [ 39 55
(octal)
20 A
———}
{4l
-
| 42
: '
P43 '
bty
45 o
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