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GENERAL OVERVIEW

COORSE TITLE: CYBER CP COMPASS
Course NumBer:  DA3020
Course LENGTH: 5 Davs

DESCRIPTION:

THIS COURSE INTRODUCES THE STUDENT TO THE COMPASS ASSEMBLY
LANGUAGE INCLUDING DATA FORMATS, MACRO INSTRUCTIONS AND SUR-
ROUTINE PROGRAMMING AND LINKAGE ROUTINES,

PREREQUISITES:

- DA2000 or FA2000, CYRER 7”/170 INTRODUCTIONS OR PREVIOUS COM-

PUTER EXPER I ENCE.

COURSE OBJUECTIVES:

Upon COMPLETION, THE STUDENT WILL BE EXPECTED TO WRITE AND
DEBUG A COMPASS coMPUTATIONAL ROUTINE UTILIZING THE CP INSTRuC-

TION SET. DATA FORMATS, PSEUDO INSTRUCTIONS, PROGRAMMER MACROS

AND INCORPORATING THE PASSING OF PARAMETERS AND LINKING OF
SUBROUTINES.
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LESSON 1
INTRODUCTION

'

LESSON REVIEW:

THE OBJECTIVES AND FORMAT OF THE CLASS ARE DISCUSSED. THE
STUDENTS ARE GIVEN A BRIEF PRETEST TO CHECK THEIR BACKGROUND.

REFERENCEg;
NonE '
TrAINING AIDS:
NonE
PrROJECTS;
" PRETEST IN STUDENT HanbouTt
OBJECTIVES;

AT THE COMPLETION OF THIS UNIT THE STUDENT WILL BE ABLE TO:
1. LIST THE OBJUECTIVES OF THIS COURSE

2. STATE WHAT SKILLS HE/SHE EXPECTS FROM THIS COURSE -
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LEsson 2

CENTRAL PROCESSOR OVERVIEW
LEssoN PREVIEW:
THE COMPONENTS OF THE CENTRAL PROCESSOR AND HOW AN IN-

STRUCTION IS EXECUTED IS DISCUSSED., I[N ADDITION A JOB
IN EXECUTION IS TRACED THROUGH ITS FLOW IN THE SYSTEM,

REFERENCES:

CHAPTER 1 COMPASS Rer. Man, #60492600
CHAPTER 2 CYBER 170 HarDwARE REF. #60420000

TRAINING AIDs:

VisuaL SET V2

PROJECTS:

NoNE
OBJECTIVES:

AT THE COMPLETION OF THIS LESSON THE STUDENT WfLL'BE
ABLE TO:

1. DESCRIBE THE FIVE PHASES OF A JOB IN THE SYSTEM.

2, EXPLAIN THE CONTROL POINT. ,

3., LIST THE COMPONENTS AND THEIR FUNCTIONS OF THE
CENTRAL PROCESSOR,

4. EXPLAIN HOW AN INSTRUCTION IS OPERATED ON BY
THE COMPONENTS OF THE CENTRAL PROCESSOR.
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- CDC CYBER 170 SERIES
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MODEL 171 SYSTEM

The mcdel 171 basic computer system (figure 1-9)
has a serial CP-0 with a serial CP-} option. Each
CP contains large and small arithmetic sections, in-

and fast transfer rates to and from CM.

The PPS-0 performs all 1/O operations and uses
an instruction set separate from that of the CP w
execute independent programs in each of 10 PFs.

The PPs have individual memories and commun: -
cate with each other and any of 12 1/O channels.
The PPs may be expanded from 10 to 14, 17, or 20
by adding PPS-1. This option expands the number
of 1/0 channels {rom 12 to 24.

struction control, and a compare/move unit. The
CPs communicate with each PPS and ECS, if in-
stalled, through CM. CM is under control of the
cMC. , .

If the opticnal ECS is installed, {t provides addi-
tional memory capabilities, short access times,

CENTRAL SROCESSON-0 CENTRAL PROCESSON

-1 @
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St e P a3 et

LARGE SMALL COMPARE/ LARGE SmailL COMPARE /
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| }

INSTRUCTION CONTROL

1
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EXTENDED COME STORAGE '3
SJASTSTEM DISTRIBUTIVE |
DATA PATR |
|
e e e e o o e o - e o e o
onE 1/0 .
CHANNEL - .
-t : PROCE SSOR- e P
DISPLL TEN =3 SSOR aSYSTEM-
STation 2outen en P SJ8STSTEM -0 &
3 [
TwC /0 Tw. 2274 ZaaN ™
TFOR 3002 -TTPE ' SuaaneLs TwC /2 SonveERtERs N/
O EQuswEnt) @ SRARAC.S  TIFOR $500- TYRE o ¢
' L NINE 1/0 CHANNELS TEN /C CranNELS l
NOTES }
@ ortionas EQuIment. danera

@ TWO FORTS AVAILABLE FOR LSE BY OTHER SYSTENS OR DISTMIGUTIVE DAT4 PATHS.

@ Thete SORTS AvaiLABLE AS OPTIONS FOR USE BY OTmER STSTEMS. .
(D E3TERNAL DATA CHANNIL CONVERTERS MAT 8 ADDED IN ADOITION TO THOSE i PPS-0 AND 5.1,
® mmsenal EoUINENT.

Figure 129, Model 171 Computer System
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MODEL 172 SYSTEM

l The mpdel 172 basic computer system (figure 1-10)
is functionally similar to model 171, except that the

CP provides faster operation.
hLas a second CP option.

The model 172 also

Basic equipment in model

172 includes a compare /move unit in the CP and

two DCCs in PPS-0.
only as options in model 171.

CENTRAL

| ST AL

LARGE SmaLL COMPARE /
ARITHMETIC ARITHMETIC | MOVE
SECTION SECTION UNIT

This equipment is available

Original and later model 172 sysiems have some
differences tha! result from development of addi-

tional equipment.
model 172 system.

Figure 1-10 represents the later
The original model 172 basic

memory has 32, 768 words and requires two incre-
ments to reach the 65, 536 words of the basic

memory of later model 172 systems.

CENTRAL PROCESSOR-1 1)

R R S R LR

LARGE COMPARE/

SMALL
ARITHMETIC ARITHMETIC MOVE
SECTION SECTION UNIT

INSTRUCTION CONTROL

INSTRUCTION CONTROL

EXTENDES CORE STORASE
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- e - - - - -

4.

PERIPRERAL
PROCESSOR
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NOTES
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TEN 1/0 CHANNELS

t
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©® PEromEnaL OUImENT

Figure 1-10. Mode!l 172 Computer System
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MODEL 173 SYSTEM

CP provides faster operation.

The model 173 basic computer system (figure 1-11)
is functionally similar to model 172, except that the

CENTR
ST e g et

LARGE

COMP,
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AR!THMETIC ARITHMETIC MOVE
. SECTION SECTION unIT
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: o bonr e
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$2,
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e e o

w{ L&Ta man
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!
!
|
!
!
|
|
I
!
I
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NOTES

@ OPTIONAL EDUIPVENT.

@ T POATS AVAILABLE FOR USE 8Y OTHER SYSTEMS OR DISTRIBUTIVE DATA PATHY,

' THREE PORTS AVAILABLE AS OFTIONS FOR USE 8Y OTMER SYSTEAS.

@ EXTERNAL DATA CHANNEL CONVERTERS MAY B¢ ADDED IN ADDITION TO THOSE tN PRS- AND MPS.)

© PERmmtRaL EOUIMIENT

Figure 1-11. Model 173 Computer System




MODEL 174 SYSTEM system provides {aster operation. Model 174 dif-

: fers basically from model 173 by having a second
The model 174 basic computer system (figure 1-12) CP. The ECS, CM, PPS, and 1/0 options are the
is functionally similar to model 173, except that the -same as for model 173, -

CENTRAL PROCESSOR-0

CENTRAL PROCESSOR =

[ e~ LB

LARGE SMALL COMPARE/ LARGE SMALL COMPARE /

ARITHMETIC | ARTWMETIC | moOVE ARITHMETIC | ARITHMETIC | MOVE

SECTION SECTION UNIT : BECTION SECTION UNIT
INSTRUCTION CONTROL | INSTRUCTION CONTROL

1 b

v

!
!
|
i
|
K
: 0
I
|
|
i
L

EXTENDED CORE STORAGE e
SUBSTSTEM DISTRIBUTIVE
DATA PATH .. D%
O
ONE 1/0 v
CHANN —
B PERIPHERAL : —gp) PERIPHERLL
prseLay DISF, & PROCESSOR  F SORSTSTEN-1
STATION CONTROLLER SUBSYSTEM-0
r
TaO Dl Cran o BT Two 1/0 TWC Dics Cran e
By e R
. MANNE L i
® EQUWMENT) @ EQUPRENT) @ ®©
: NINE I/0 CHMANNELS TEN 1/0 CHANNELS _
NOTES: 7
® ormional eoumvent. dani3p

@ TWO PORTS AVAILABLE $OR USE BY DTHER SYSTEMS OR DISTRIBUYIVE DATA PATHS.
@ TMREE PORTS AVAILABLE AS OPTIONS FOR USE 8Y OTHMER SYSTEMS.

© EXTERNAL DATA CHANNEL CONVERTERS MAY 8¢ ADDED IN ADDITION TO THOSE N FPS-O AND #S.1,
® PErimvERAL EOUIRENT. '

Figure 1-12. Model 174 Computer System
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MODEL 175 SYSTEM

The model 175 basic computer system (figure 1-13)
is functionally similar to model 173 and its options
except in the CP. In place of the serial CP, the

model 175 CP contains nine functional units, a cen-

tral processing unit (CPU), and the CMC. The nine
functional units operate in paraliel as independent
specialized arithmetic units, providing mazimum
overlap of instruction retrieval and execution, The
basic model 175 has two CSUs that provide 16
independent banks of memory.

EXTENDED CORE STORAGE
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MEMORY
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i
'
'
i
[
I
1
|
I
!
[
I
I

PERIPHMERAL
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CONVEBTERS | JPRIA
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PROCESSOR :
SUBSYSTEM- B3
i B

g N

wC DATa CrAN
TwO 1/0 CONVERTERS

CMANNELS (FOR 3000-TYPE
EQUIPMENT) @ @

TEN 1/0 CHANNELS

@ 1%C POATS AVAILABLE FOR USE BY OTHER SYSTEMS OR DISTRIBUTIVE DATA PATHS
@ 1maLE PORTS AVAILABLE AS OPTIONS FOR USE BY OTHER SYSTEMS

@ EITERNAL OATA CHANNEL CONVERTERS MAY B ADDED N ADDITION TO THOSE N T ME PPS.

©® mmemeral tourment

(€ OP110NAL EOUIPME NT § OR MOOE LS 1764 ANO 1758 NOT AVAILABLE FOR MODEL 175C

Figure 1-13, Model 175 Computer System




MODEL 176 SYSTEM still optionally expandable but does not have separate
CSUs as in other models. The CM and LCME each

The model 176 basic computer system {figure 1-14) contain their own control functions, Other major

is functionally similar to model 175 in the areas of differences include the option of adding from 4 t0 s

the CP and PPS. Model 176 differs basically from total of 13 PPUs, an 1/0 multiplexer, &nd a logic .

mode] 175 in the use of an LCME option in the basic scanner to permit PPS communication with the PPUs.

system instead of having an ECS option. The CM is
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Figure 1-14. Model 176 Computer System




Functional Unit in Central Processor

Unit

Boolean

Shift

F.P. add

Fix add

Multiply
Divide
Increment
Ncrzralizé

Pop Count

Function

Basic logical operations of transfer, logical product and sum,
and logical difference.

Basic shifting operations. left circular shifts, right end-off
sign extension, plus the floating point work of normalization,

‘pack and unpack. Also provides the mask generator.

Floating point addition and subtraction

One's complement addition and subtraction on 60-bit fixed point
rumbers.

Floating poimt mitipiication

Floating point diviéion

One's complement addition and subtraction of 18-bit mumbers.
Places a2 word in normalized format.

Count the rumber of one bits in a word.




CENTRAL PROCESSOR REGISTERS

A E1GHT 18-BIT ADDRESS REGISTERS

PREVIOUS COMPUTERS USED SINGLE-ACCUMULATOR DESIGN.,
IN THE 6000 DESIGN THIS WAS INEFFICIENT FOR LENGTH
OF INSTRUCTION (15 or 30 BIT) AND FETCH TIME...

SECOND PROBLEM WAS SINGLE-ADDRESS PROCEDURE THAT
IMPLIES SINGLE ACCUMULATOR,

ApbpiTiONAL CP REGISTERS SOLVED PROBLEM
A0 - USED FOR COMMUNICATION WITH ECS

Al - A5 - usep 1o ‘LDA’ FUNCTION., LOAD ACCUMULATOR
WITH INFORMATION FROM MEMORY.

A6, A7 - usep To 'STA’, PUT INFORMATION BACK INTO
MEMORY

EIGHT 18-BIT INCREMENT REGISTERS

ALSO SAME LENGTH AS ADDRESS REGISTERS, CAN BE USED
FOR ADDRESS, INCREMENTS, COUTINERS., INDEXING. ETC,

EIGHT 60-BIT OPERAND REGISTERS

ALL ARITHMETIC OPERATIONS PERFORMED ON OPERANDS IN
X-REG,

- CHo1CE OF 60-BITS FOR INSTRUCTION PACKING AND FLOAT-

ING POINT PRECISION,
X0 - communIcAaTION WITH ECS

X1 - X5 - VALUE OF WORD AT ADDRESS Al THRU A-5 ...,
CONTENTS

X6, X7 - STORE CONTENTS OF X REG. IN ADDRESS AS OR

- 2-15




ALL 24 REGISTERS ARE PROGRAMMABLE,

1.,

INSTRUCTIONS NEVER ACCESS MEMORY DIRECTLY., INSTEAD.
CHANGING THE CONTENTS OF AN A-REGISTER CAUSES A MEM-
ORY REFERENCE FOR THE CORRESPONDING X-REGISTER.

X AND A REGISTERS 1-5 ARE USED TO ACCESS MEMORY, ..
PUTTING A 5 IN A2 CAUSES CONTENTS OF MEMORY LOCATION
5 70 BE PUT INTO X2,

A AND X REGISTERS 6.7 ARE USED TO STORE INTO MEMORY...

Put A 3 1IN AB CAUSES THE CONTENTS OF X6 TO BE PUT INTO
LOCATION 3.

BO 1s ALWAYS ZERO.



LEssoN 3

JOB OVERVIEW
LEssoN PREVIEW:

THIS LESSON INTRODUCES MACHINE LANGUAGE PROGRAMMING,

- ASSEMBLY LANGUAGE PROGRAMMING, CODING CONVENTIONS,

INSTRUCTION FORMATS, JOB STRUCTURE AND A FEW BASIC
MNEMONICS.,

REFERENCES:

CHAPTERS 1-3. 10, 11 COMPASS Rer. Man, #60492600

- TrAINING AIDS:

VisuaL seT V3
PROGRAM COMPILATION OF DECK 3A

Easua;:.s:

PROGRAMMING PrOJECT #1
HOMEWORK

OBJECTIVES:

AT‘THE COMPLETION OF THIS LESSON THE STUDENT WILL BE ABLE
TO:

1. WRITE A SIMPLE PROGRAM IN MACHINE LANGUAGE ,

2, WRITE A SIMPLE PROGRAM IN ASSEMBLY LANGUAGE.
1.e., COMPASS,

3. EXPLAIN THE INTERFACE BETWEEN THE ASSEMBLER
AND THE LOADER, |

4, FIND RESULTS IN A DUMP,

5. CONSTRUCT A JOB DECK TO RUN AND EXECUTE A
COMPASS PROGRAM,

6. USE ARITHMETIC AND INCREMENT UNIT INSTRUC-
TIONS CORRECTLY,

3-1



ARITHMETIC (g S | A

INSTRUCTION
WORD

"MEMORY

instruction Fiow

An instruction word is fetched from memory. The arithmetic unit will interpret the

insruction word and perform required operstions. Every instruction is an interregister

instruction, i.e., the operands will be in registers and the results will be written to

registers. When 3 memory reac operation (an address to be putin A1 to AS) or 8 memory
- write operation (sn address to be put in AB or A7) is required, 8 transfer between memory
snd the appropriate X register will take place. Ancther instruction word is fetched.

I:::rc:iu::.i.

Inssracstion Tlow

wes




INSTRUCTICN FORMATS

15 P11 INSTRUCTIONS

0P RESULT 1sT OPERAND  2np OPERAND
CODE - REGISTER REGISTER REGISTER

6 | 3 |3 13

ALL ARITHMETIC INSTRUCTIONS AND SOME INCREMENT UNIT
INSTRUCTIONS ARE 15 BITS, FOR EXAMPLE:

MacHine Cope COMPASS

%123 - I X2+X3
40321 FX3 X2*X1
66200 - SB2 BO+BO
56120 SA1 B2+B0

30 B1T INSTRUCTIONS

0P RESULT  1sT OPERAND  2np OPERAND
CODE__ REGISTER  REGISJER REGISTER

[ 6 [3] 3 18

SOME INCREMENT UNIT INSTRUCTIONS AND ALL BRANCH INSTRUC-
TIONS ARE 30 BITS. For ExameLE:

6111000001 SB1  Bl4l

5160001000 SA6 B0+1000g

0412000023 EQ B1.B2.23¢
3-3



INSTRUCTION FORMATS

15-B1T INSTRUCTIONS

b-B1T 3-BIT
OP CODE OPERAND
FM I J K
3-BIT
RESULT

30-BIT INSTRUCTIONS

3-BIT OPERAND

b-BIT 3-BIT
OP CODE OPERAND
FM I J K
3-BIT 18-BIT OPERAND

RESULT CONSTANT OR BRANCH ADDRESS

1



INSTRUCTION WORD FORMATS

15 15 | 15 15

15 | 15 30

15 30 15

30 30

30 15 | 15

80




MACHINE LANGUAGE PROGRAMMING
1. READ FOUR NUMBERS FROM MEMORY.,
2. MDD THE NUMBERS.

3. STORE THE RESULT IN MEMORY,

100 ( 77777777777777777750
0000000000000000000 4
00000000000000 0-0 0025
7777777777777777777°6

105 | 5110000100/5120000101
51300001025140000103
56612/36734/36667/46000
5160000104,

DIRECTIONS: WRITE A MACHINE LANGUAGE PROGRAM WHICH WILL
EVALUATE (A8R)/C wHErRe A=2.2, B=3,8, (=2.0. ASSUME THAT
2.2, 3.8 aND 2.0 ARE IN CORE AT LOCATIONs 100, 101, anp

102, Store THE ReEsSULT AT 103, THE PROGRAM STARTS AT 104,

w0 2.2
| 3.8
2.0




COMPASS CODING FORM

In COMPASS THE PROGRAM WILL LOOK LIKE THIS:

SA1 100
SA2 101
SA3 102
SAY 103
IX6 X1+X2
- IX7 X3+XYy
IXe X6+X7
SAB . 104

WE STILL HAVE NO WAY TO GET THE DATA INTO MEMORY., THE

DATA SPEUDO OP WILL DO THAT,

. LOCAD DATA -23,4,21,-1

THE ASSEMBLER WILL ASSIGN AN ADDRESS FOR LOCAD RELATIVE
TO THE START OF THE PROGRAM.  WE CAN USE THAT INSTEAD OF
100, Now We HAVE: '

--LOCAD DATA -23.4,21,-1

~ SAl LOCAD
SA2 LOCAD+1
SA3 LOCAD+2
SAL LOCAD+3
IX6 X1+X2
IX7 X3+X4
IX6 X6+X7
SAB RESULT

RESULT BSS 1

THE BSS SAVED ONE LOCATION FOR THE RESULT,

IF WE START THE ASSEMBLY WITH IDENT. END IT WITH END,
AND ESTABLISH STARTING AND ENDING EXECUTION POINTS,

WE'LL BE DONE, THE COMPLETE PROGRAM IS SHOWN ON THE
NEXT PAGE, '

3=7
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i PROGNAM  ADD MAME CP COMPASS
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BEGIN:
CONTENTS:
1‘.
Ly
3.

CoLumn 1 or 2 END: FirsT BLANK OR CoLumn 3 NORMAL: Corumns 2-9

b,

(FORCES UPPER)

o

SYMBOL . -
(1-8 cHARACTERS. EXCEPT LINKAGE SYMBOL, 7 CHARACTERS. OR 3 FOR PP)

A NAME
(A SYMBOL For A BLOCK., MACRO, MICRO, or InNsTRucTION BRACKET)

+ e
. o

(CANCELS SOME FORCE-UPPERS)




o

BEGIN: CoLumn 3-29 END: FirsT BLANK, oR CoLumn 29 IF FoLLOWED BY A
VARIABLE FIELD ENTRY.

NORMAL: CorLumns 11-16
CONTENTS:

1. CP OPERATION CODE

0T-€

2. PP OPERATION CODE
3. PSEUDO-INSTRUCTION

4y, MACRO NaME



TI-¢

(ApDRESS FIELD)
BEGIN: BEFORE.COLUMN 29 END: FirsT BLANK, OR CoLumn 72
'NORMAL: CoLumn 18-29 | |
CONTENTS: (DICTATED BY THE OPERATION CODE)
1. REGISTERS., SEPARATED BY OPERATOR + - * /
IX6 X1+X2
2, SUBFIELDS, SEPARATED By COMMAS,

LX1 B2,X6
EQ B3,B6.,ADDRESS |




COMMENTS FIELD

BEGIN: AFTER VARIABLE FIELD END: CorLumn 72
Corumn 30 1F VAR FIELD 1S EMPTY

NORMAL: CorLumns 30-72

¢I~¢

CONTENTS: ANY COMBINATION OF CHARACTERS



LOCATION OPERATION . VARIABLE

I1GNORED ~ IDENT 1,2, orR 3 SUBFIELDS

- MusT BE 1ST OPERATION OF A SUBPROGRAM

- CAN OCCUR ONLY ONCE PER SUBPROGRAM

- IF THE ASSEMBLER 1S CALLED BY FORTRAN RATHER THAN BY
A COMPASS conTrROL cArD. IDENT MusT appear IN CoL.
11-15,

- 1sT VARIABLE SUBFIELD --- MUST CONTAIN THE LINKAGE
SYMBOL WHICH BECOMES THE SUBPROGRAM NAME,

- FoR RELOCATABLE ASSEMBLIES --- IGNORE VARIABLE
SUBFIELDS 2 AND 3,

- ForR ABSOLUTE ASSEMBLIES --- 2ND SUBFIELD DEFINES THE

FWA OF THE ABSOLUTE BINARY PROGRAM IMAGE, THE 3RD

SUBFIELD CONTAINS THE ENTRY ADDRESS FOR ABSOLUTE CP
ASSEMBLIES.,

IGNORED ENTRY LINKAGE SYMBOLS SEPARA-
TED BY COMMAS

- LINKAGE SYMBOLS ARE DECLARED TO THE LOADER AS ENTRY

POINTS.,

- EACH LINKAGE SYMBOL MUST BE DEFINED IN THE ASEEMBLY
AS A NON-EXTERNAL SYMBOL,

SYMBOL OR END BLANK OR LINKAGE SYMBOL
BLANK , (TRANSFER ADDRESS)

- TERMINATES A SuBPROGRAM DECK

- CAUSES THE ASSEMBLER TO TERMINATE ANY COUNTER. CON-
DITIONAL ASSEMBLY, MACRO GENERATION, OR CODE DUPLI-
CATION IN PROGRESS. |

- ALL LocAL BLOCKS ARE ASSIGNED IN ORIGIN RELATIVE TO
THE PROGRAM ORIGIN IN THE ORDER IN WHICH THEY WERE
INTRODUCED, |

- THE TRANSFER ADDRESS DEFINES THE STARTING POINT OF
EXECUTION OF A PROGRAM WHEN IT IS LOADED,

3-13



STORAGE ALLOCATION

SymBoL BSS ABSOLUTE ADDRESS
OR EXPRESSION
BLANK ‘

LOCATION FIELD SYMBOL IS GIVEN THE CURRENT VALUE OF
THE LocATION COUNTER. v

THE VARIABLE FIELD EXPRESSION IS EVALUATED AND THE
LocATION AND ORIGIN COUNTERS ARE INCREMENTED BY
THAT AMOUNT, |
SYMBOLS IN. THE EXPRESSION MUST HAVE PREVIOUSLY BEEN
DEFINED,

IF ADDRESS EXPRESSION IS INCORRECT, NO SPACE WILL
BE RESERVED, BUT A FORCE UPPER WILL OCCUR, .

BSS 0 FORCES UPPER WITHOUT ALLOCATING STORAGE.

SyMBOL BSS7 ABSOLUTE ADDRESS
OR . . EXPRESSION
BLANK

- IDENTICAL TO BSS EXCEPT THAT BSSZ RESERVES AN AREA
OF ZERO FILLED WORDS.

BLANK DATA ABSOLUTE ADDRESS
"~ OR ' . EXPRESSION
SymBoL

- SYMBOL IS GIVEN CURRENT VALUE OF LOCATION COUNTER,

- DATA ITEMS MAY BE OCTAL, DECIMAL, OR DISPLAY CODE
CHARACTERS, AND MUST BE FULL-WORD VALUES.

- SEPARATED BY COMMAS,

- TERMINATED BY BLANKS,

- LITERALS MAY NOT BE USED.

- FORCES UPPER,




A00 START ASSEMBLY COMPASS J.5-A70, - 06728/70 18.21.%). PAGE 1
STORAGE ALLOCATION, : 3 .
ADDRESS  LENGTH BINANY CONTHOL CARDS.
. 12 : 10ENT  ADD START ASSEMBLY
)2 €END G0 TERHINATE COMPASS ASSEMNBLY

INTRY POINTS.
60 8

ERTERNAL SYMBOLS.

S 3% 1)
ADD START ASSEWBLY ' COMPASS 3.5-470, 06720770 16.27.83. PAGE 2
w
i 10ENT  aDD STAAT ASSEMNALY
s ENTRY GO GO IS AN ENTRY POINT
LISt o SHOV DETAIL
o TITTRRYIRRRRRYITIVISG LOCADDR ODATA  <23¢8¢2)0=) DATA FOR PROGRAN
I 000000000000000000006
2 00080000000000000025
3 rTIRTRIVNYIRIRRIYIORIIYVSG
& $)10000600 o 00 SAt LOCAODR EXECUTION BSEGINS HERE
S120000001) o SA2 LOCAUDRe} R2 = 2ND DATA WORD
S S)30000002 - SA) LOCALDDR2 X3 e IRD DATA wWORHD
914000000) o SAs LOCAUVDRe) R4 @ AFH DATA WORD
& Jeel2 Ine xhen2 Ko ® ST SumM
JOTNN LY Kdens R? = 2ND SUM
366867 ne nGen? X6 o FINAL RESULY
7 9180000000 o SAp RESULTY STORE ANSWER
7160247921} ENDRUN TEAMINATE PROGRAN ERECUTION
1 ] RESILT  ASST ) RESERVE WORD OF ZERDS FOR ANSWER
OEFAULT SYMBOLS DEF INED BY COMPASS,
on SYSe
12 - eno 00 TERNINATE COMPASS ASSEMBLY
473008 SCH STORAGE USED 10 STATENENTS 4 SYMBOLS

HODEL ITA ASSEMBLY 0.024 SECONDS 10 REFERENCES



AND START ASSFEMBLY
SYMUOL IC NLFERENCE TANLE.
oV R PROGRAN® 2702 ¢
LOCADDN [ PROGHAMNS 2704
RESULY 11! PROLHANS 2718 S
SySe 0 ERTERNAL® 2717
LOAD MAP - AQDD
FuA OF THE LOAD m
LwAe] OF THE LOAD 16).
TRANSFER ADDRESS «- GO 118
PROGHAN ENTRY POINTS == ADO

9T-¢

PROGRAN AND BLOCK ASSIGNMENTS,

BLOCK ADOMESS  LENGTH  FILE
400 11 12 (oo
SYS AN 12) «0 SL-SYSLIB

«025 CP SLCONDS

06748778 CUMPASS 3.% 470
05706778 CUMPASS 1.5 410

1320080 CM STNRAGL USED

COMPASS 1.5-410, Uhs208700 18,27,.5), PAGE
/708 L
270N 2709 2710 /1)
¢/17 L
CYREK LOADER ). 6-470 06/20/78 18,27.%4, PAGE
1S
DAlL PHOCSSR VER LFVEL HAHDWARE COMMENTS

PHROCESS SYSTEM REOUEST,

} TABLE mOvVE



VUMP  RELATIVE DHPeldle 77,
| 00111 TTTRY TPV FPIIV TIPSO - 00000 00000 0000V 00004 00000 00000 00000 00025
00816  TITTT TTTIT ITTIT TTTTS 51100 00111 51200 00112 "51300 0011D 51400 00)1s 36612 36734 36667 46000
00120  S1600 00122 11602 47021 €0650 01000 0012% 46000 00000 00000 00000 00001 04000 00136 00000 00000
| 00124 01300 00000 Y0000 00000 _ 04000 001¢2 00000 00000 51100 00001 03110 0nd26 56610 04000 00126 46000
‘ 00130 51100 00066 03310 00132 S1100 001¢) 04000 0013) 71100 00130 20160 45000 13661 13161 13661 46000
00134 51600 00124 10611 46000 ' S1100 0uovl oloov 00123 . 20652 01000 00125 46000 S1100 00001 03110 00137
00140 04004 00140 61000 46000 51100 00001 03110 00140 71602 203146 04000 00136 20150 36661 01000 00125
00144 04004 00)4% 61000 46000 71602 20314 2045¢ 36662 53160 20173 03310 00144 03010 00144 S1100 00000
00150 03110 00146 11100 00001 04000 0014) 6100V 46000 71603 24616 12661 20651 01000 00125 61000 46000
00;55 064004 00154 qlooo 46000 73660 20630 12161 73610 20123 03210 00152 20151 13116 20636 S1600 00162
00160 74660 36116 <0123 46000 04000 00152 #1000 46000 00000 00000 00000 00000 60000 00000 04004 00163

00177 »>60000 00000 V4004 00177

LT-¢€

MF ¢ Np2- CYH175-SNI «LB7/860 04715778
16,277,501, 00N00F0 FRQM /78M ‘
16,27.51.1P 00000256 WONDS - FILL INPUT o OC 04
16.27.51.00N, PSDe02/8s72CTO1ASMILLER
16,27.52,COMPASS,

16,27.53, ASSEMULY COMPLLTE, 473008 SCHM USLD,
16.27.5). 0.071 CPU SECONDS ASSFMILY TIME,
16.27.53,LG0, :
lﬂ.c’l.‘f)‘uﬂm’vlllol‘".

16,27.56,00 0Q000N0RY? WOMNDS - FILE OUTPUT o DC &0
16,27.54.,M5 Isde  wORUS | 10752 HAX USEN)

16.27,564,CPA «131 SFC. «131 ADJ, )
16,27.5%6,10 «A31 SFC, 61 ADY,

16.27.56,CH 10.085% rwS, ohihH ADY,

16.27.56,.5S ’ 1.319 -

16.27.5%4,PP 249717 SEC, OATF 0o/28/178

16.27.50.80 END OF )0Bs SH



Assembler/Pass 1

ASSEMBLER/LOADER
THE ASSEMBLY PROCESS
The input to COMPASS is COMPASS source code as shown on the previous page. COMPASS

makes two passes through the source to produce its output ~ a series of tables
which will be used by the loader.

Pass 1 - Symbol Table

On the first pass, the assembler must evaluate all symbolic addresses and table the
information so that text can be generated on the second pass. For each program,
COMPASS uses 0 as a base address. The loader will have to relocate later when

the actual load address is known.

_ LOCATION
IDENT - ADD COUNTER
ENTRY _ GO | POSITION
LOCAD DATA =23,4,21,~1 COUNTER
Go sAl LOCAD
sa2 LOCAD+1 _ __SYMBOL ADDRESS TY
sA3 LOCAD+2 . -
SAG LOCAD+3
IX6 X14X2
X7 X34X4
IX6 _X64X7
SA6  RESULT
ENDRUN
RESULT  BSS 1
END GO

Assembler/Pass 1




Pass 2 - GENERATED TABLES

ON THE SECOND PASS THROUGH THE SOURCE CODE, COMPASS
WILL GENERATE THE TABLES THAT ARE NEEDED BY THE LOAD-
ER., THESE TABLES WILL IDENTIFY THE PROGRAM (PREFIX.
PIDL). INDICATE HOW THE CORE IMAGE SHOULD BE GENERA-
TED (TEXT), AND SUGGEST THE FIRST INSTRUCTION WORD

TO BE EXECUTED (XFER),

SYMBOL - ADDRESS TY

GO 000004 E/R

LOCAD - 000000 R

RESULT 000011 R
IDENT  ADD PREFIX/PIDL
ENTRY GO ENTR

LOCAD DATA  -23,4,21,-1 TEXT

GO SA1 LCCAD TEXT
SA2 LOCAD+1 TEXT
SA3 LOCAD+2 TEXT
SAY LOCAD+3 TEXT

IX6 X1+X2 TEXT
IX7 X3+X4 - TEXT
IX6 X6+X7 TEXT
SAB6 RESULT TEXT
. ENDRUN TEXT
RESULT BSS 1 -SKIP-
END GO XFER
3-19




COMPASS/LOADER INTERACTION

Deck STRUCTURE
JOBADD, T10,
COMPASS,
LGO,
7
8
9 IDENT ADD
~END 60
6
7
8
: . M
Ny
| \\\5__—/// RA+0
JOBADD, BINARY RA+111B
NBLEs
\ ‘\\\\__,//)
-\ - Yy —~ ) Ra+FL-1
\ 7\ /

73 LoADER }”

NOTE

COMPASS PREPARES ALL ADDRESSES AS IF THE
JOB WOULD RUN AT RA+0, THE BINARY TABLES
TELL THE LOADER WHICH ADDRESSES MUST BE
FURTHER RELOCATED, IN THE ExampLE, 111
IS ADDED TO EACH ADDRESS BECAUSE 111 1s
THE LOAD ADDRESS FOR THIS LOAD,

] ,
CHECK THE LOAD MAP AND DUMP ON PAGE 3-16, - NOTICE THAT
THE LOAD ADDRESS OF ADD 1s 111B AND THAT THE RELOCAT-

ABLE ADDRESSES WERE MODIFIED BY THE LOADER IN PREPARA-

TION FOR EXECUTION, L
. 3-29



ERRON
STORAGE ALLOCAT|ON,
ADDRESS

0

L] ]

LENGTH
Al

COMPASS 3,5-470, 06/27/170

BINARY CONTHOL CARODS,

IDENY  FRROM

END START TRANSFER ADDRESS

ALOCKS - TYPE AUDRESS LENGTH

PROGRAN® { OCAL 0 3s

LITERALS® LOCAL 513 [ !
" FNTRY POINTS.

START 0o eur S

EXTERNAL SYMBOLS.

SUR} SYS=

08,.508,49,

PAGE




COMPASS )-S*Q!O.‘ 06/21/780 08.%58.49, PAGE 2

INENT  FRAROR
ENTRY  <gTaRlRUF
£xy suUR|

Lis? <

THIS IS AN EXAMPLE OF AN ERROR LISTING

ANOO0 STARY NO
? FLAG tov ]
S100000034 o sSa) TENP
6424) sn2 RleA. )2
7160000810 . L3 1 108 DATA
$160000007 o SAN aurF SIORF IV
IS o LITERAL 1Y 2+440 LITERAL
$1100000% o . SA) LITENAL ) GEV A LIVERAL (2ND LITERAL)
107118 8xy X1 HOVE 11 OVER
St7e000010 o . SAT AUF e} STORF 1V
S)7000001) o SA,FLAG BUF 2
0108000000 & Ry ‘UA] GO 10 Sunil
¥ NEFFLAGH ]
SILI00N00A0 o _ SAl =100
: ENDRUN
7160247021 SRE IJRENDe4o) ENODRUN .|
20830 Lx6 aoD ENDRUN L)
0100000000 K RJ eXSYSe ENDRUN L}
ENDM ENORUN o)
12 AUF 8ss? )0 BUFFER IN PROGRAN
01000000600 x LN sunt SHOW L INKAGE
4A000 . NO
0100000000 X Ry sunl
L JUNK HERE '
S160000036 ¢ SAe «STENP B8SS AT END OF PROORAM
20673 LXS 218 NONFATAL ERROR (NUMAFR)
9000000000 Ix6 610 FATAL ERROR (LETTER)
S Bs fss S ‘86 JLLEGAL SYMROL
S110000000 . SA} UNOEF UNDEF INED SYMAOL
000000000000000000 ) LGo, CONTROL CARD OUT OF PLACE SECTION 4.8.) REF, NAN,

DEFAULY SYMBOLS OEF INED BY COMPASS,

SYSe
TEnp

CONTENT OF LITERALS BLOCK,

000000000000000000082 L]
00000000000000000004 1]
00000000000000000004 F
00000000000000000}44 A9
€ND STaARY TRANSFER ADDRESS
473008 SCH STORAGE USED I8 STATEMFNTS 1o SYNROLS
MODEL 174 ASSEMNBLY 0,045 SECONDS 22 REFERENCES

2 FRAORS IN FRPOR




£C-¢

ERROR
FRROR DIRECTORY,

0 TYPE ERROR
OCCUNRED ON PAGES

U TYPE ERROR .
OCCURRED ON PAGES

)} TYPE ERROR
OCCUHRED ON PAGES

1 TYPE ERROR
OCCURRED ON PAGES

COMPASS 3.5-4170,
OPERATION FIELD BaD,
2
UNDEF INED SYMBOL. VALUE ASSUMED 0.

2

LOCATION SYMBOL BAD. SYMBOL NOT DEF INED,
2

ADDRESS VALUE EXCEEDS FIELD SIZEs RESULT TRUNCATED
2

06/27/10

08.58.49,

PAGE




tnpoR COMPASS ).5-470, . 04/27/78 08,58.49, PAGE 'y

SYMROLIC REFERENCE TARLE.

PUF ! PROGRAMN® 2702 ¢ 2711 § 27211 S 2/0R S 2727 L
- : R4 2s PRAGRAN® 2738 L
FLAG 4 2700 D 27198 2720 F
LGO, 3 PROGRAN® 2737 L
o, LITERAL s PROGRANS 2204 L 2718
. STARTY 0 PROGRANS 2702 ¢ 2/70R L
o SUR} 0 CUTERNAL® 2703 X 2/19 2/72A 2730
‘Y SYSe 0 EsTERNAL® 2/2%
g TEMP " PROGRANS® 2710 2732 $
3 v UNDEF . 2/36
1

| o



T
¢

CYHER LOADER L.4-470 06/21/78 08,58,49. PAGE 1

LOAD RAP -

VA OF THE LOAD "
LvAe) OF THE LOAD S ]

TRANSFER ADDRESS ~-- ADDRESS UNSPECIFIED

PROGRAN ENTRY POINTS == : ' 0

eoonseeeee FRRON SUNKARY'

FE0200000ATTENPT TO LOAD SUPPRESSED BINARY
NO PROGRANS READ YET
LAST FILE ACCESSED- LGO
ERRORS [N ASSEMBLY

011 CP SECONDS : 132000 CH STORAGE USED 1 VARLE mOVE

SC-¢



P 0007)%
Pa 125200
fFL 030000
€4 100700
PE 000061
FE 000000
Ma 000400

X0 T111?
x} 0000
xe o0oco
R) 0000
: 26 0OOOO
. RS TIN?
ke 0102
P? AO0O

00000
00054
00060
00064
N 00070
i oolo0

o : 00834
00640
00640
00650
00654
00600
ootes
eo06?0
00674
oQvo0
00704
oo7le
00714
00720
00724
ootlo
0073
00740
00074s
eor50
00754
00760
00764
oorl0
00774
ol000
01004
ojoleo
glols
olo2o
0)02s
0l030
0400

9¢-¢

[ %}
mn
0000
0000
oono
o000
nn

000)50
000no0)
ollo2)
000>1?
0n00Y00
01v))
00000)
0)ln21
mn
0000
0000
0000
0000
mn

Ro
!y
R2
Ry
fe
/s
L)
Ay
T100
0000
0000
oooo0
0000
nry

000n00

00000l
111000
LI IYd
LITY 1Y
por010
005431
0024460
000n
0000
0ooo0
0000

0000

I RRLY

240} . o0f0
0000 0002

00000
oS80
%6156
16250
14071
#5000

22811
$y610
03040
01Ny
T1700
Sjs00
6332)
73720
03360
0330
Tiv00
S1400
S6l160
71600
03020
6r221
04000
Sti00
20852
Tr602
S3le0
2022)
03260
00000
20150
00000
12662
03060
04000
otilo
oto00
o022
01000

o3jio
63310
3105
1515S
00000

43700
T0217
00847
031310
00014
00eS?
05389
7520
00676
0070)
00014
oo70?
04340
nnze
o0or30
06200
0174S
00066
elnoo
20316
2017}
Tleo0)
oova0
03640
74460
60000
IRAN]
olooo
olol)d
00000
o171S
S6nA0
011215

0000
0000

00000
00054
1J418
¢5230

01000

L1700
s
JreT2
00654
gl000
0400
00665
¢looo
11700
elojo
el000
%2120
00817
S)600
110600
0012}
00000
03210
0073
04000
03)o
26614
13221
00000
12616
6j000
$)Isn
430l
e)oon
04000
eloo0n
elooo
6lono

0000
ot

00000
56120
21422
00000
00000
00014

00340
S8710
46000
46000
0054)
004S7
63310
01)e0
0004
00703
00543
00004
2260}
00554
00003
46000
00000
007862
46000
0074A
00752
12682
T60610
gogol
46000
46000
20252
46000
46000
0lo2)
46000
46000
46000

Ctatre Q0?2
Cltazgis 49000
CiaV)s Qo000
Cire)» 0000
CtasS)s  SJ)00
Ciabrs 0jo02
CIAT)= 4000

01022
63310
61447
00000
70000

S4130
04000
03140
03olo
0s000
s2120
Sel60
2017)
01000
ol000
65241

53321

660661
66211}
12618
04000
Silloo0
Ti600
Stloo
20ls0
03010
206510
206%0
04004
olooo
71306
207136
04090
000n0
54100
00000
oiz2io

40100
61810
LAR AL
00000
00000

73710
02707
00640
006al
0nes2
00004
04380
54720
0054)
00746
02220
41400
15716
430%2
71200
oor17
00001
ooldo
00001
R IYYY
00752
01000
12226
oorrt
00734
42405
01000
01000
00000
1009)
00000
onnoo0

2601 0000
ono0 0002
0000 0000
opoM o000
ooee  ovo)
240) 000D
0oon oOvoO2

0000
0000
o0go0
0000
0000
n0oo0
0000

00000 00000
13416 218622
03040 000S6
00010 06067
n0000 00000

S47t) 761640
00000 00000
55311 S«21)
ol000 00752
61000 46000
3121 66767
00677 66661
03210 o00676
61000 46000
61000 46000
00000 46000
63510 46000
53620 16230
71200 00115
00115 46000
1000 46000
03110 007)S
20660 46000
03110 00145
01000 00734
51100 00001}
00734 46000
73610 20636
%1000 46000
61000 48000
43852 15))6
n07)e 46000
al000 46000
61n00 46000
&3040 46000
00000 00000
04000 0101Y)

onon
ol
D000
aoo0b
0016
0000
ol

Cinl)s
Cin2)»
Cind)m
CiRe)s
CiRhS)s
Cind)n
CiAl) e

00000
03140
07040
40000

03260
s4311
73730
52120
04000
63510
10611
54330
64240
65241
04000
50130
0l)ivo
otoo0
olooo
04000
54610
51600
04000
04000
0dlio0
04000
51600
20136
04000
r1600
76310
00000
inloo
04000
00000
1003)

00009
00057
00060
00000

00637
718
37472
00002
0066)
46000
53620
7764)
02220
02220
00712
00002
o0ortd
00752
00528
00744
04000
0073)
00573
00723
BOTSe
03640
oorvo
20614
00771
0jo12
11323
00000
T4400
olols
00000
S1040

oto02

2300
2100
s110
2400
5000

00000
0200
s1600
02000

7101
46000
03140

‘10644

61000
61000
46000
63230
00000
00000
61000
54231
04000
61000
61000
00000
00733
<1100
00000
00000
14110
00000
74160
12616
61000
12220
01000
00000
10022
¢1000
61000
04000

240t 0000

0000 0000
0000 0000
00a6  S)Ss
0000 0000
0200 0024

00000
00000
oooo0l
02440

44000
7 7)
00640
Sal1l
48000
46000
76230
2231
46000
46000
46000
634810
0o6?0
46000
46000
00000
46000
00001}
00000
00000
46000
00000
12212
46000
46000
00002
01364
00000
46000
44000
46000
01026

0000 o000
0000 @000
7900 3220
0000 0000
4000 2441

13443
04000
00000

64240
03340
ILYYY
0s000
04004
So1)30
0sev0
1717152
Ssi
15231
%4000
8332}
04000
S1120
Tivo07
01300
Sitoo0
10611
Stloe
- T1602
04000
43266
04000
Sieoo
00000
20350
Sallo
.04000
51000
43101
10300
43301

03040
00063
00000

satM
00640
sSoti?
00642
006S7
00002
00664
21674
73620
01000
02670
05350
01742
00342
1760)
00000
oor32
01000
ooo00}
20314
00751
15262
00760
oor??
ono0o00
20222
21136
02227
01025
11200
T4400
11200

00000
00000
40000

02220
54331
1RRAL ]
aj000
élo000
542131
61000
13467
20173
01160
00000
00714
00000
15210
ol1000
00000
jo611
00732
03110
20652
éloo0
20222
41000
11102
00000
12663
3617
00000
61000
02406
51600
02410

67408
0002}
00000

00000
73230
T8210
46000
46000
63410
46000
3764)
$4620
46000
00000
63330
00000
11100
0054)
00000
4R000
46000
00746
Jse62
46000
12212

‘46000

06501
00000
20136
10233
00000
460090
46000
01025
46000

i - B - - L B B B N



-r

NFF  NR2- CYPITS-SNI ALB?/ROB 0S/1S/18
08.50.A7,00N00SC FRQOM /SN
00,56,47,.1P 00000184 WORDS - FILE INPUT ,» DC 06

00.%58.47,.N0N, PSDe0270+72CTORIAIMILLER
08.58.48,COMPASS,

08.50,49, 3 WARNING MESSAGES IN ERROR
08,508,449, 2 ERRORS IN ERROR

00.58.49, ASSEMBLY ERRORS, 473008 SCM USED,
00.58,49, 0,091 CPU SECONDS ASSEMBLY TINME,
.0050.‘90l600

.00500‘90 "'.l lOCOEﬂ ERROR - SEt MAP
°'oS°-5°.tl"Q

008.58.50.0P 00001600 WORDS = FILE OUTPUT » DC 40
08.58.50.48 Jseas woRDS ¢ 7168 MaR USED)

00.50.50,CPA «128 SEC, « 120 ADY,
90.58,50.10 «626 SEC, «626 ADY.
00,56,.50,CHn 10.499 Kv¥s, «040 ADJ,
00.50.50,.SS 1.39)

00.58.50,PP 2.71% SEC, DATE 06727770

00.58.50,6E) END OF 0B SH

LT-¢




EEEEEEE

XXXXXXX

IDENT
ENTRY
EXT

L 3 WEE B N N WY

ENDRUN
END

JDENT
ENTRY
DATA

gEQ
END

SUBPROGRAM STRUCTURE

MAIN
EEEEEEE
XXXXXXX

XXXXXXX

. EEEEEEE

SuB
XXXXXAX

0

ARXXXRX

Main Program

ROUTINE 1S NAMED MAIN

ENTRY POINT

XXXXXXX IS AN EXTERNAL SYMBOL

ENTRY POINT OF MAIN ROUTINEs CONTAINS
THE FIRST INSTRUCTION

JUMP TO A SUBROUTINE

STOP EXECUTION
EEEEEEE 1S A TRANSFER ADDRESS

Subroutine

ROJUTINE IS NAMED SUB
DECLARES XXXXYAX A3 &t ENTRY PTINT
DUMMY wORC mOOIFIED BY RJ INSTRUCTION

JUMP TO ENTRY POINT TO LEAVE SUB
NO TRANSFER ADDRESS




LEsson 4
INSTRUCTIONS
LEsson PREVIEW:

THIS LESSON INTRODUCES EACH GROUP OF INSTRUCTIONS,
EXCEPT FLOATING POINT, AND DISCUSSES EACH IN DETAIL,

REFERENCES:

CHAPTER 8 COMPASS Rer. #60492600

TRAINING AIDS:

VisuAL seT V4
PROGRAM COMPILATION LISTINGS OF DECK 5A

ProJECTS:

PROGRAMMING PROJECT #2
HOMEWORK

OBJECTIVES:
AT THE END OF THIS LESSON THE STUDENT WILL BE ABLE TO:

1. List THe COMPASS INSTRUCTIONS GROUPS, FUNCTIONS
~ AND THE ARITHMETIC UNIT THAT EXECUTES THEM,

2, EXPLAIN INTEGER ARITHMETIC ON THE CYBER 70/170.,

5. MANIPULATE DATA IN WORDS USING BOOLEAN LOGIC.




SET INSTRUCTION

INCREMENT UNIT

SET A REGISTER To A REGISTER + OPERAND (50)
B REGISTER + OPERAND (51)
X REGISTER + OPERAND (52)

- X REGISTER + B Resrster (53)
A REGISTER * B RecisTer (54-55)

B ReGISTER + B RecisTER (56-57)
SET B REGISTER To A REGISTER + OPERAND (60)

B REGISTER + OPERAND (61)

X REGISTER hd OPERAND (62)

X REGISTER + B RecIsTER (B3)
A REGISTER + B REGIsTER (64-65)
B REGISTER + B ReGIsSTER (66-67)

SET X REGISTER To A REGISTER + OPERAND (70)
~ BReeisTer * Operand  (71)
X REGISTER + OPERAND (72)

X REGISTER + B RecIsTER (73)
A REGISTER + B RecisTER (74-75)
B REGISTER + B ReGcisTeEr (76-77)



SET _INSTRUCTIONS

* USE THE TWO INCREMENT UNITS

* Have an 18-B1T ADDER

ALLOWABLE OPERATIONS

B N
SET A A A CONSTANT USED ‘AS AN
B>»T10 B +K OPERAND OR
X1 - A TAG INSTEAD OF A SECOND

- SOURCE REGISTER

‘--

X +B COMBINATION OF 2 SOURCE
A +B REGISTERS
B i

OVERFLOW IS IGNORED IN THE INCREMENT UNIT,

ANY OPERANDS COMING FROM X REGISTERS ARE TRUNCATED
To 18-BITS BEFORE GOING INTO THE UNIT.

OperaTiONS X + X, A+ A, X-B, oR X + A ARE ILLEGAL,



LOADNR
STORAGE ALLOCATION,

AODRESS

°
6

LOADNR

5110000003
5160000005

0000000000

orw

LOADNR
SYNBOLIC REFERENCE

OAY b}
LOAONR ]
SySs .0

COMPASS J3.5-470, 06727778 18,117,843,
LENGTH BINARY CONTROL CARDS.
6 SDENT LOANNR
END LOADNR TRANSFER ADDRESS
ENTRY POINTS,
LOADNR 0e
EXTERNAL SYMAOLS.,
SYSa
COMPASS 3.5-4T70, 06727778 18.,17.4).
JDENTY LOADNR
ENTRY 1 OADNR
[ ]
. LOAD A NUMBER FROM CE“'RAL NE"O"V
L4 INTO A X REGISTER -
L TRANSFER THE NUMRER TO A” APPROPRIATE REGISTER -
L4 STORE THE NUMBER INTO CENTRAL MEMORY
[ ]
. LOADNR SA) NATY LOAD THE NUMBER
10611 . axe x1 TRANSFER THE NUMBER
* SAL DAT«2 STORFE NIMBER
7160247021 ENDRUN TERMINATE JOB NORMALLY
0001234567 DAY DATA 123456718 NUMBER
2 B85S 2 PLACE TO STORE NUMBER
END LOADNR TRANSFFR ADORESS
473008 SCH STORAGE. USED 18 STATEMENTS 3 SYNBOLS
MODEL 174 ASSEMBLY 0.02) SECONDS 6 REFERENCES
CONPASS J.5-470, 067271718 16.17.4),
TABLE.
PROGRAN® 2709 2/11 § 2713 L
PROGRAM® 2702 € 2709 L
EXTERNAL®

2713

PAGE 3

PAGE

PAGE




ool
00lla -

LOAD KAP - L OADNR . CYBER LOADER §.4-470 06727778 16,170,545,

FWA OF THE LOAD 111
LWA*]l OF THE LOAD 15?7
TRANSFER ADODRESS =~ LOADNR i

PROGRAN ENTRY POINTS == LOADNR i

PROGRAH AND ALOCK ASSIGNMENTS,

BLOCK ADDRESS lt“ﬁt" FILE DATE PHOCSSR VER LEVEL WARDWARE CONMENTS
LOADNR 1" 6 LGO 067271718 COMPASS 3.5 470
SYS.RM "7 40 SL-SYSLIB 05716778 COMPASS 3.5 AT0 PROCESS SYSTEM REQUEST,

«02S CP SECONDS 132000 CM STORAGE USED 1 TABLE MOVE

RELATIVE nuPilllelI T

20650 01000 00121 46000
00000 00000 00012 34567

51600 000116 73402 &7021
00000 00000 00NOO 00000

51100 00184 10611 46000
00000 00000 00012 J4sS67

MFF  NB2- CYB175-SN) 4LB7/R6B 05715778
16,17.41,00N00LS FROM /SH

) 16,17.41.1P 00000256 WOHDS - FILE INPUT
16.17.41,00N. PSDe02TINT2CTOLIAMILLER
16.)7.%2.,COMPASS,

[ ] 16,)7.43, ASSEMBLY COMPLETE, 473008 SCM USED.
16.17.4), 0.069 CPU SECONDS ASSEMBLY TIME.
l6.l’.~]ol600

) 16,17.66 . 00P 1111000 )
16.17.46.0P 00000640 WORDS - FILE OUTPUT » DC 40

v DC 04

16,3 7.64,MS 3586 wORLS (] 7160 HAX USED)
) 16.17,44,CPA 2122 SEC, .122 ADJ,
16.17.44,10 «628 SEC, .628 ADJ.
16.17.64,CH 9.760 KV¥S, .595 ADJ.
) 16.17.44,58 1.346
16.17.44,PP 3.224 SEC. DATE O6/27/78

16.,07.44,.E) END OF JOBs SH

PAGE ]

04000 00132 00000 00000

.
Jad




PROGRAN TESTSET T&/176 OPIs) FIN 4,7%470 06721778 16.17.57 PAGE ]
! v PROGRAM TESISETOUTPUT)
i . COMMON /7/ANSHER (&)
i caLL SETS
: PRINT Lo (ANSWER (T elu]ob)
s ) FORMATLIR,4(5K,020))
END .
: SEVS COMPASS 1.5-410, 06/27/78 16,17.98. PAGE 1
; STORAGE ALLOCATION, '
i  ADDRESS  LENGTH RINARY CONTHOL CARDS.,
; 0 14 10FENT  <ET1S
r s END
RLOCKS 1YPF AODRESS LENGTH
PROGRAN®  LOCAL 0 1o
77 COMMON 0 4
" ENTRY POINTS,
SETS 0
>
J\ SETS COMPASS 1.5-4170. 06/27/78 16.17.58, PAGE 2
JOFENT SETS
ENIRY SETS
0 46000 SFTS NO NFF  NB2- CYB)IT7S-SNI 4LBT/R6B 0S/1S5/78
1 S110000010 o . SAQ RUF ¢ b 16.17.55.00N00NA FROM /SH
5120000001 o SA2 AUF ¢} 16.17.55.1F 00000320 WORDS - FILE INPUT o DC 04
2 S1300000)2 o SA) AUF +2 16.17.55.D0N, PSD02TA,T2CTOLIAMHILLER
5140000013 SAL AUF 1 16,17.56.FTNsR=0,
3 6110200000 SRt 2000008 16.17.59. .103 CP SECONDS CONPILATION VINE
: 736110 Sxé ajexl 16.17.59.HAPPART,
4 5160000000 C SAb ANS 16,17.59.LG0,
13721 SX7 9lex2 16,18.03, END  TESTSET
S S}70000001 C SAT ANS o1 16.,18.03, +020 CP SECONDS EXECUTJION VIME
73631 SX6 Alexd 16,18.03.0P 00001052 wonDS - FILE OUTPUT o OC 40
6 5160000002 C . SAb ANS ¢ 2 16,18.0),.KS 3584 WORDS (17920 MAX USED)
737414 suy Alexs 16.18.03,CPA +272 SEC. «272 ADJ,
7 S170000003 C SA7 ANSe) 16.18.03.10 1.582 SEC. 1.582 ADY,
0400000000 » €0 SETS 14,18.03.CH 29.518 KNS, N 1.801 ADJ,
10 00000000000006123456 BUF DAYA 61234568 16,18.03.5S 3.666
11 00000000000001423456 CON 16234560 . . 16,18.03.PP 6.529 SEC, DATE 06721778
12 00000000000008312345 DATA 113123458 16.18.03.E0 END OF J0By SH
13 00000000000006342345 coN 4312365A8
USE 77
0 4 ANS 8ss 4 B
16 END - ,
. [
473008 SCH STORAGE USED 24 STATEMENTS 3 SYNMROLS

HODEL

174 ASSEMALY

0,029 SECONDS 13 REFERENCES

" E EENEEENEEREDRNENNNERDNN.
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1

L=V

LOAD MAP - TESTSET

CYNER LOADER ,6-470

08727718 - 16.1R. 00, PAGE t

FVYA OF THE LOAD 111
LWA+) OF THE LOAD 1257
TRANSFER ADORESS -~ TESTSET 2173
PROGRAN ENTRY POINTS == TESTISET FIRA)
PROGRAM AND BLOCK ASSIGNMENTS,
BLOCK ADDRESS  LENGTH FILE DATE PROCSSR VER LEVEL HARDWARE  COMMENTS
TESTSET 1 2017 LGo 06721718 FIN A.T7T 470 T67x 1§ PROGPAM OPTel
SETS 2210 16 LGO 06727718 COMPASS 3.5 470
SYSAJDe 2226 1 SL-FORTRAN 05/02/78 CONPASS 3.5 470 LINK BETWEEN SYS=AID AND INITIALSZATION CODE.
7STP.END/ 2228 o | '
7FCLCo/ 2226 2S '
700,10,/ 225) 124 _ :
Q2NTAY= 2352 0 SL-FORTRAN 05/02/78 COMPASS 3.5 470 FCL INTTIALIZATION ROUTINE,
/FCL=ENT/ 2352 42 ) ,
COMIDw 2816 14 SL-FORTRAN 05702778 COMPASS 3.5 ATO COMMON CODED 1/0 ROUTINES AND CONSTANTS.
FCL=FOL 2430 40 SL-FORTRAN 05702778 COMPASS 3.5 470 FCL CAPSULE LOADING
FNTAP= 2470 © 377 SL-FORTRAN 0S702/78 CUMPASS 13,5 470 CRACK APLIST AND FORMAY FOR KODER/NRAKER.
FORUTL® 3067 46 SL=-FORTRAN 057027178 COMPASS 3.5 470 FCL MISC. UTILITIES. . '
GETF]Tn 313s 61 SL-FORTRAN 05702778 COMPASS 1.5 ATO LOCATE AN FIT GIVEN A FILE NANME,
XODER= 32le 461 SL-FORTRAN 05/02/78 COMPASS 3,5 470 OUTPUT FORMAT INTERPRETER,
ouUTCn J67? 150 SL-FORTRAN 05702718 COMPASS 3.5 470 FORMATIED WRITE FORTRAN RECORD,
FECHSKn 4047 4] SL~-FORTRAN 05702718 COMPASS J.5 470 INITIALIZE CONSTANTS,
FLTOUT® al10 1S SL-FORTRAN 05702778 COHPASS 3.5 AT0 COMMON FLOATING OUTPUT CODE
FORSYSw™ 4425 302 SL=-FORTRAN 05702/78 CONPASS 3.5 470 FORTRAN OBJECT LIBRARY UTILITIES,
OQUTCOM= 4727 204 SL=-FORTRAN 05702778 COMPASS 3.5 470 COMMON OUTPUT CODE
CMF ALF s133 160 SL~SYSLIB 05702778 COMPASS 3.5 470 CHM V1,1 = ALLOCATE FIRED.
CMF ,CSF s31) 6 SL-SYSLIB 05702778 COMPASS ).S 470 CHNM V],1 = CHANGE SPECS FIXED.
CHM FFA 5321 18 SL-SYSLIB 05702778 COMPASS 3.5 470 CHM Vi) = FIRED FREE ALGORITHM,
CMF FRF $33S 36 SL-SYSLIB 05/702/78 COMPASS 3.5 AT0 CHM V],]1 = FREE FINED.
CHM R $37) 213 SL-SYSLIB 05702778 CONPASS 3.5 470 CMM V) ,1 = RESIDENT SURROUTINES.
CMF ,SLF 5606 22 SL-SYSLIB 05702778 COMPASS ).5 ATO CMM VI, =~ SHRINK AT (VWA FIXED.
CrLSAN 5630 601 SL-SYSLIB 05702778 COMPASS 3.5 470 CRM CONTROLL ING ROUTINE,
ERNIAM 6431 25 SL-SYSLID 05/02/78 COMPASS 3.5 470 CRM ERROR PROCESSOR ENTRY,
LISTIRN 04656 66 SL-SYSLIB - 05/02/78 COMPASS 3.5 470 CRN ~ ALLOCATE. SPACE FOR LIST OF FILES
7FDL . COM/ 6544 14
FOL.RES 6560 211 SL-SYSLIB 037186770 COMPASS 3,8 470 FAST. OYNAMIC LOADER RESIDENT.
FOL. MM “orT) 222 SL-SvsSLID 05716778 COMPASS ).S5 AT0 FOL MEMORY MANAGER INTERFACE,
SYS.AN 121) 40 SL-SYSLIBD 057187780 COMPASS 3.5 A0 PROCESS SYSTEM REOQUEST,
7/ T12%) 4 :
«137 CP SECONDS 23300R CM STORAGL USED 11 TABLE MOVES
0000000DN0DNN0IOVASA 17117002070 707512345

00000000000000023457

122520020 LY




ARITHMETIC IN THE INCREMENT UNIT

| INsTRUCTION SX6  Bl+X1
X1 = 00000000000061234568 123456

(Bl = ~.200000g 200000

Xp) = 000000000000003234568 323456
TRUNCATION AND S16N EXTENSION

INsTRUCTION  SX7  B1+X2

(X)) = 00000000000001623456¢g 623456
(BD = 200000¢ (200000
=00000000000000023457¢ 1/023456

(X7)

END-AROUND-CARRY L——— 1
TRUNCATION AND S16N ExTENsion 023457

INsTRUCTION SX6  B1+X3

(X3 = 00000000000001312345¢5 312345 -
(B = - 200000g 200000
X6) = 77777777777777512345¢ 512345

S16N EXTENSION AND TRUNCATION

INsTRUCTION  SX7  Bl+X4
xXu) 000000000000063123458 312345
(Bl) = o : 2000008 200000

X7 777777777777775123458 512345
S16N EXTENSION AND TRUNCATION

B IR I N I m Nl s EEEEmEmm.



LONG ADD UNIT

(INTEGER ARITHMETIC)

App A “X” REGISTER TO A “X” REGISTER

SUBTRACT A “X"” REGISTER FROM A “X” REGISTER

60-B1T ARITHMETIC

4-9



ADD UNIT

(FLOATING POINT ARITHMETIC)

ADD - Two “X" REGISTERS, SINGLE PRECISION OR DOUBLE
PRECISION,

ADD - Two “X” REGISTERS, SINGLE PRECISION ROUNDED.

SUBTRACT - Two “X” REGISTERS, SINGLE PRECISION OR

DOUBLE PRECISION,

SUBTRACT - Two “X" REGISTERS, SINGLE PRECISION
ROUNDED.

96-BIT ADDER PLUS EXPONENT

4-10

.
'

‘ o o
o



'

MULTIPLY UNIT

(FLOATING POINT ARITHMETIC)

FX  MuLTIPLY SINGLE PRECISION (1ST HALF OF ADDER)
RX MULTIPLY SINGLE PRECISION ROUNDED

DX MuLTIPLY DOUBLE PRECISION (2ND HALF OF ADDER) |

96-BIT ADDER PLUS EXPONENETS



FX
RX
NO

X

DIVIDE UNIT

(FLOATING POINT ARITHMETIC)

Divipe
ROUNDED DIVIDE

No OPERATION

- COUNT ONE BITS

4-12



4.

IR
NZ
PL
NG

IR

OR
DF
ID

EQ
NE
GE
LT

PS
JP
RJ
XJ

RE
WE

BRANCH UNIT
(JUMPS)

TEST THE VALUE OF A "X"” OR “B” REGISTER

~ TEST THE VALUE OoF A “X" REGISTER

CoMPARE A “B” REGISTER TO A "B” REGISTER

PrRoGrAM SToOP

6o To K+Br

RETURN Jump

- CENTRAL EXCHANGE Jump

READ EXTENDED CORE STORAGE
WRITE EXTENDED CORE STORAGE



JuMp

PWNES W N

PT-v

Junp

43110

612000000)

e710000000
0211000004
0400000000

0400000000
0400000000

0200000000
0400000000

0612000000 x

c

0211000000

]
]

473008 SCw

SYMAOL IC RFFERENCE TABLE.

- ENTER
! {RROR
- HOLDALN
| ROUT IND
ROUTIN]
HOUT IN2
TanLeE

roooocoo

PROGRAN®
EnTERNAL®
DON
ExTENNAL®
ExTERNALS®
EXNTEHNAL®
PROGRAN®

CONPASS 3.5-470, 06/27/78 09,00.32. PAGE 2

IDFNT  juwp
ENIRY  FNIFR .
[ ]
[ ]
o JLLUSTRATE VARIOUS USES OF JUMP INSTRUCTION
[ ]
o .
. EXANPLE | = JUNP TABLE - JUNPS T0 ONE OF THREE ROUTINES
° DEPENDING UPON THE VALY PASSES IN A}
[
ENTER nss? t
1] ] n
sp? 3 .
NG Al s XERAOR
GE R1+B2enERROR
JP TABLE-R]
. -
TABLE €0 = AROUT INO _ .
£0 sXROUT IN) NOTE THE FORCING UPPER
()] sXROUT IN2 COULD BE JP  eXRNUTINZ
[ ] . .
L ]
. EXAMPLE 2 = JUMP TO NEMORY LOCATION HOLDADR
[ ]
[
1]} HOLDADR ' :
JP Al EQUIVALENT 10 JP (el
. .
. .
. EXAMPLE 3 - NON [NOEXED Junp
. .
[ ]
JP ENTER EQUIVALENT T0 JP  BOENTER
€0 ENTEN EQUIVALENT 10 €0 BO0,NOENTER
L ]
[ ]
7114 700N/
HOLDADR  ASS 1
END FNTER
STORAOE USED 39 STATERENTS 7 SYNBOLS
HODEL 174 ASSEMBLY 8,034 SECONDS , 13 REFERENCES
CONPASS JI.5-470, 08,217,708 09,00,.32. PAGE h B
2702 ¢ 2711 L 273) 2734
27146 271%
2726 2/ L
2718
2719
2720
2716 2718 L




Junp COMPASS 3.5-470, 06,21/76 09.00.32. PAGE )
STORAGE ALLOCATION. ‘
ADORESS LENGIN BINAHY CONTHOL CARDS.
° Y 1DENT U
12 END © ENTEN
| v
% ALOCKS  TYPE ADDRESS  LENGTH
i PROGRAN® | OCAL 0 12
: OON COMMON - 0 )
N

ENTRY POINTS,
ENTER 0 ‘ ' ]

 EATERNAL SYMBOLS.
. AOUTINZ ROUTING  ROUTINO  ERROR

ST-v

NFF NR2- CYB175-SN1) ALBY/R6B 05715778
09,00,31,00N005) FRQM /SH
09.00,3).1FP 000002%6 WOKDS - FILE INPUT o DC 04
09.,00.31.00N, PSNe0278:T2CTI0)1AMILLER
09.00.32.COMPASS,
09,00.33, ASSEHULY COMPLETE, 47300R SCH USED,
09,00.3). 0.085 CPU SECONDS ASSERBLY TIME, .
$9,00.33).0P 80000840 WORDS - FILE OUIPUT » DC &0
09.00433.MS 3584 WORUS 10752 MAX USED)

09,00.3),.CPA «109 SEC, <100 ADJ.
09.00,33.10 «&T74 SEC, <474 ADJ,
09,00,33.CH 8.514 nwS, «S19 ADJ.
09,00.33,55 ' -lel02

 09,00,13,PP 2.291 SEC, DATE 06727778
09,00.3),fJ END OF 0By SH R




JUNPS ' ' onp - '
STORAGE ALLOCATION, COMPASS 3.5-470, 06/727/718 08.56.0%. PAGE 1

ACORESS  LENGIH BINANY CONTHOL CARDS, '

i ] s , INENT  JUNPS
[} : END JUMNP

ENTRY POINTS,

| JUNP 0o

EATERNAL SYNAOLS,

SYSe
| NMPS COMPASS 3.5-a70, 06/27/78 08.56,08. PAGE 2
IDENT  Junps
. FNIRY jUmp
i
i L ]
e
] CONE GFNERATED AY VARIOUS .JUNP INSTRUCTIONS
[}
: [ ]
o 020000001¢ o Juwp JP 146 UNCONDETJONAL JUMP
I 04000000)& o : Fo ROLAO.TAG _
o~ 0400000014 o €0 146
S 2 0100000014 LN 146 © VOIDS STACK IN ALL SYSTENS
[ ]
(o))
3 0410000014 o €0 Al+BOsTAG CONDITIONAL JUNP B REGISTER EQUAL ZERO
0410000004 o I Al.TAG
. 4
& 0520000014 o NE R2,R0.TAG  CONDITIONAL JUMP. B REGISTEN UNEQUAL TO 2ERO
: 0520000014 o N2 N2.7AG ~
[ ]
S 0630000018 o Ge RI,BO.TAG  POSITIVE B REGISTER TESY
0630000016 o LE RO.B3TAG :
6 0610000014 - PL RI.TAG
[}
0740000016 o Lt 84.80.TAG NEGAJIVE 8 REGISTER VESY
7 074000001 o G A0.B4+TAG
. 0740000018 o NG A4, TAG o '
’ [}
10 03110000018 ¢ NI X1 TAG UNEQUAL 2ERO X REOISTER VEST
0301000014 o m RleTAG €OUAL 76RO X REGISTER TEST .
11 0321000014 - PL x1.140 POSITIVE X REGISTER VEST
0331000014 NG 11.TAG NEGATIVE X REGISTER VEST
. . .
12 716024702} ENDRUN
16 ' 146 Ass 1 A LOCATION TO JUNP TO
1s END JUNP _
473008 SCH STORAGE USED 37 STATEMENTS ) syMBOLS
MODEL 176 ASSEMPLY 0,041 SECONDS 22 REFERENCES




LTI-¥

JUKPS
SYMAOL IC REFERENCE TaARLE,
Junp ¢ PHOGHAMS 2702 ¢ 2708
SYSe 0 FATENNAL® 2733
1AG (1) PROGRAN® 2708 271\
. 2709 271)
2710 2714

MFF NR2- CYALTS-SNI

06727778 08.56.05.

COMPASS V.%-4170,

2716 2720 2/50

2711 272\ 2725
2719 2723 2721

aLB7/R68  05/15/78

00,56,0) .00N00446 FROM 75H

08,56,01.1FP 00000256 WORDS

= FILE INPUT 4 OC 0o

98.56,01,00N, PSDe0278,72CT01 JAIMILLER

06.56.06,COMPASS,
08,56,05, ASSEMBLY COMPLETE,

473008 SCM USED.

068,56.05, 0.093 CPU SECONDS ASSEMBLY TIME,

00,56,05,0P 00000576 WONDS
08,56,05,1S 3564 wORDS

98,56,05,CPA «126 SEC,
08.56.05,10 «&7) StC,
08.56.05.CM 8.5131 Kus.
00.56.05.5S

06.56.05,¢P 4.012 StC.

08.56,05.60 END OF J0Bs SH

= FILE QUTPUT o DC &D
] 7168 HANX USEOD)
+ 126 ADJ,
«&4T7) ADY,
.520 ‘DJO
1.12)
DATE 06/27/78

2729
2729
2730

2/ L

PAGE




IDENT MAIN
ENTRY E
EXT X
E  BSS 0
RJ X
( [ ] 1] < *—\
RJ X
( ] [ ] ( ﬁ
ENDRUN
END E
IDENT SUB
ENTRY X /
K———>x BSS 1<
EQ X
END

LINKAGE + ENTRY,EXT.RJ

-
\
' |
l




COMPASS 3.5-470, 06/727/78 08.52.06. PAGE 2

NESE
1DENT  DITEST
. ENIRY  RITEST
.-
[ ]
. EXANPLE OF CODE GENERATED Ny A RETURN JUMP RJ INSTRUCT JON
[ ]
®
® 0100000002 o . HITEST  RY sup
1 0200000000 » 0
[ ]
[
[ ]
2 nnmmnmmmnannnn ) DAIA -0
3 0400000002 o €0 <up
. “END  AJTEST .
473008 SCH STORAGE USED 1S STATENENTS # SyumoLs
HODEL 374 ASSEMOLY 0,012 SECONDS S REFERENCES
LOAD MAP - PRJTEST CYRAER LOADFR (.4-470 084/27/78 0OA.S52.08. PAOE |
v
AN FuA OF THE LOAD 1
(Vo) (VWAe) OF THE LOAD 115
INANSFER ADDRESS ~- RJITEST 1
PROGRAN FNTAY POINTS ~= aJtEST 1
PROGRAN AND BLOCK AGSIGNMENTS, ,
- pLOCK ADDMESS  LENGTH  FILE DATE PAOCSSR VER LEVEL MARDWARE  COMMENTS
RITEST Tl . LGO 0A/27/18 COMPASS 3.5 ATS
.007 CP SECONDS 132000 CN STORAGE USED I TARLE mOVE ’

Dump RELATIVE ULLIRRERYR R

oolil 01000 0011) &lo0n 44000 02000 00000 A1000 46000 04000 00112 60000 00000
00114 0000 0031) alnnn Ab0NO 60040 0N00D osnne 0011S  00117>/0000 00000 04004 0nld7 ‘



RYTEST COMPASS V,.5-4T0 °
B aLLOCAT 10N o N 6727778 0OR,52,.06, PAGE | ]

ACNRESS LENGTH RINAHY CONTHOL - CARDS.
0 4 IDFNT PJTEST
4 () PSSt

FNTRY POINES,

RITEST 0°

# 000000 A0 000200 B0 000000

pa 125200 A} oooaocl B1 00000l CiAl)s 0000 0000 0000 0000 0000 CiRl)s @000 0000 0000 0008 0000

fL 800200 A2 000060 B2 000002 ClA2)e 1505 1520 0000 0000 006l C(R2)e 0000 0000 0000 0000 0000

g% 700700 A) 0000S? B} o1213) Ctal)= 0000 0000 0000 0000 0000 CinNe

AC  0000s1 As 000001 B4 000201} ClAk)e 0000 0000 0U00 0000 0000 Cihs)e

FE 000000 AS 000311 RS 0003l CiaS)s 0100 0001 1361 0004 6000 C(nS)= ales oogl 1361 000% 6000

MA 000400 A6 000001 @886 000200 Ctas)s 0000 0000 0000 00n0 0000 Ctpoi= .
al 000001 AT 027756 CiAT)= 0000 0000 0000 0000 0000 cinlie

Xe €000 0000 0000 0000 0000 .

xl 0000 0000 0000 0000 0000

X2 1505 1520 0000 0000 006}

X3 0000 0000 0000 0000 0000

X4 0000 0000 0000 0000 0000

XS 6000 0000 0004 0040 0000

a6 1505 1520 0000 0000 006}

X7 00G0 0©000 0000 0000 0000

o

J, 00054 #S6100 03110 00054 s4710 s1100 0000) 03110 00055 64550 02550 00000 46000 90000 00000 00000 00000

o 00060 15051 52000 00000 0o006) 00000 00200 00000 ocoool 67040 00060 51608 00001 04000 00063 00000 00021
00064 j4071. T0000 00000 00000 00000 00000 00000 0011S 40000 00000 02000 Cd3)} 00008 00000 40000 00000
YY)} ja0T) 7S75S 00000 00000 ) 00000 00000 0000 00000

00100 #54000 00000 01000 0000}

urF  Np2- CYB8173-3N) ALBT/R&B  03/13/78
00.52.04,0000040 FRON ISH
08.52.04,1P 00000192 WwOHDS - FILE INPUT o DC 04
00.52.04,DON, PSu.OZlOollclﬁlllchlL[a
$8.52.006,CONPASS, ‘

0n.52.06, ASSENDBLY ConrPLEVE, 47300R SCH USED.
08,52.06, 0.062 CPU SECONDS ASSEMBLY TINE.
08,52.06,L00,

08.52.07.ERROR HODE =00, ADDRESS =000000

°°.52.°’.'ll'l :
08.52.07.0F 00000768 WOHDS - FILE OUTPUT o DC 4D

08,52.07.H5 3584 wORDS 10752 HAR usSED)

0n.52.01.CPA 100 3EC. <100 ADJ,
08,52.07.10 +819 SEC, <419 ADJ.
08,52.07.CH 9.242 NNS. .56) ADJ.
08.52.07.5S ' 1.20) .
08.52,01.PP 2,808 SEC. DATE 08/27/70

-, mem . AN L]




BX

BOOLEAN UNIT

- TRANSMIT A “X"” REGISTER TO ANOTHER “X” REGISTER:

OR TRANSMIT COMPLEMENT FROM A “X” REGISTER TO
ANOTHER “X” REGISTER.

TRANSMIT A “X” REGISTER AND THE COMPLEMENT OF

- ANOTHER “X"” REGISTER,

TRANSMIT
LOGICAL PRODUCT (AND)
LOGICAL SUM (OR)

LOGICAL DIFFERENCE  (EXCLUSIVE OR)

60-B1T ARITHMETIC




BOOLEAN LOGICAL PRODUCT

THE BOOLEAN LOGICAL PRODUCT 1S USED MAINLY FOR MASKING
PURPOSES, THIS FUNCTION COMPARES TWO X REGISTERS BIT
BY BIT. IF THE BITS IN BOTH REGISTERS ARE TRUE (I.E..
SET T0 1), THEN THE CORRESPONDING BIT IS SET IN THE
RESULT REGISTER,

FOR EXAMPLE, ASSUME THE FOLLOWING BIT PATTERNS:

(X1)=00000 , . . . . . . 01010 11100
(X2)=00000 . . . . . . . 00000 11111
BX3 X1*X2 wouLD PRODUCE:
(X3)=00000 . . . . . . . 00000 11100

IN THIS WAY A PROGRAMMER CAN MASK OUT A PORTION OF ONE
X REGISTER BY SETTING ZERO BIT IN A SECOND REGISTER

AND PERFORMING A BOOLEAN LOGICAL PRODUCT OPERATION -IN-
TO A THIRD REGISTER, THE THIRD REGISTER CONTAINS ONLY

THE PORTION OF THE FIRST X REGISTER THAT THE PROGRAMMER
WANTS TO EXAMINE,

For ExAMPLE, AssuME THAT (X1)=0000 0111 2222 3333 uuul,
A PROGRAMMER WOULD LIKE TO EXTRACT THE FIRST EIGHT
OCTAL DIGITS OF THIS REGISTER AND ZERO-OUT THE REMAIN-
DER OF THE CONTENTS, THIS COULD BE DONE AS FOLLOWS:

MX2 24 (X2)=7777 7777 0000 0000 0000
BX3 XI1*X2  (X3)=0000 0111 0000 0000 0000

To EXTRACT THE CONTENTS OF THE LOWEST SIX OCTAL DIGITS,

THE FOLLOWING INSTRUCTIONS COULD BE USED:
SX2 7777778 (X2)=0000 0000 0000 0077 7777
BX3  X1*X2  (X3)=0000 0000 0000 0033 4uul -

COMPLEMENTS CAN ALSO BE USED TO CLEAR SPECIFIED AREAS
OF A WORD:

SX2 7700008 (X2)=0000 0000 0000 0077 0000
BX3  =X2*X1  (X3)=0000 0111 2222 3300 4iLu




) . . | Y L. 'Y ) _ .I : .

BOOLEAN LOGICAL SUM

‘THE BOOLEAN LOGICAL SUM IS USED FOR. INSERTING DATA
INTO A PORTION OF A WORD. THIS FUNCTION COMPARES TWO
X REGISTERS BIT BY BIT. IF EITHER REGISTER HAS A
TRUE BIT (I.E., A BIT SET TO 1), THE CORRESPONDING
BIT IN THE RESULT REGISTER IS SET TO 1.

~ For EXAMPLE, ASSUME THE FOLLOWING BIT PATTERNS:

(X1)=0000 . . . . . . . . 01110 00001

(X2)=0000 , . . . . . . . 00000 11001
BX3  X1+X2 WOULD PRODUCE :

(X3)=00000 . . . ... . 01110 11001

A PROGRAMMER CAN USE A BOOLEAN SUM INSTRUCTION TO EN-
SURE THAT A SPECIFIC BIT IS SET IN AN X REGISTER, To
SET BIT O, THIS PROCEDURE COULD BE USED:

(X1)=1111 2222 3333 4uLy 5555

2 1

(X2)=0000 0000 0000 0000 0001
BX3  X2+X1 |
©(X3)=1111 2222 3333 4444 5555

To seT BIT 59, THIS PROCEDURE COULD BE USED:

(X1)=1111 2222 3333 4u4y 5555

w2 1
(X2)=4000 0000 0000 0000 0000
BX3 X241

(X3)=5111 2222 3333 444 5555



BOOLEAN LOGICAL DIFFERENCE

THE BOOLEAN LOGICAL DIFFERENCE IS USED FOR COMPARING
BIT PATTERNS AND COMPLEMENTING PORTIONS OF X REGIS-
TERS. THIS FUNCTION COMPARES TWO X REGISTERS BIT BY
BIT AND SETS A BIT IN THE RESULT REGISTER IF THE BITS
IN THE OPERAND REGISTERS ARE DIFFERENT, THUS IT IS A
TEST FOR DIFFERENCE,

FOR EXAMPLE, ASSUME THE FOLLOWING BIT PATTERNS:
(X1)=0000 . . . . . . . 01110 00001

(X2)=0000 , ., . . . . , 01110 10000

BX3  X1-X2 wouLD PRODUCE:

(X3)=00000 . . . . . . 00000 10001




THE BOOLEAN LOGICAL PRODUCT IS USED FOR MASKING,

THE BX1 INSTRUCTION COMPARES TWO X REGISTERS, BIT-BY-
BIT.

IF BOTH BITS ARE TRUE, SET TO 1, THEN THE CORRESPOND-
ING BIT IN THE RESULT REGISTER IS ALSO SET TO 1,

J = Kf—bI
1 1 1
1 0 0
0 1 0
0 0 0

A PROGRAMMER CAN USE THIS TO MASK PORTIONS OF A REGIS-
TER BY SETTING THE CORRESPONDING BITS TO ZERO IN A

SECOND REGISTER AND PERFORMING THE LOGICAL PRODUCT
OPERATION,

THE BOOLEAN INSTRUCTION IS ALSO USED TO TRANSMIT EN-
TIRE WORD FROM ONE X REGISTER TO ANOTHER.




BooLEAN LoGICAL SUM.

INSERT DATA INTO PORTION OF A WORD,

TWO REGISTERS ARE COMPARED ON A BIT-BY-BIT BASIS.,

IF EITHER OR BOTH BITS ARE TRUE, SET TO 1. THEN THE
CORRESPONDING BIT IN THE RESULT REGISTER IS ALSO SET

T0 1,
i J ¥ K—1
1 1 1
1 0 1
0 1 1
0 0 0

SPECIFIC BITS CAN BE SET USING THIS METHOD,




BOOLEAN LOGICAL DIFFERENCE.,

INSERT DATA INTO A PORTION OF A WORD,
TWO REGISTERS ARE COMPARED ON A BIT“EY‘BIT BASIS,

IF BOTH BITS ARE TRUE, SET TO 1 OR IF BOTH BITS ARE

FALSE, SET TO0 0, THEN THE CORRESPONDING BIT IN THE

RESULT REGISTER IS SET T0 0. IF THE BITS BEING COM-
PARED ARE UNLIKE, THEN THE BIT IN THE RESULT REGIS-

TER IS SET TO l

J - K=>I
1 1 0
1 0 1
0 1 1
0 0 O
4-27



BOOLEAN INSTRUCTIONS
HERE 1S A LIST OF THE BOOLEAN INSTRUCTIONS:
BX2 X1 BX2 -X1 TRANSFERS
BX3 X2+X1 BX3 -X2*X1 vLoeicaL AND
BX3 X2+X1 BX3 -X2+X1 vroercaL OR
BX3 X2-X1 BX3 -X2-X1 vroeicaL excLusive OR
MX4 12 MASK: SET UPPER BITS
CX3 X4 | COUNT ONE BITS
To TRANSMIT THE ENTIRE 60 BITS FROM ONE X REGISTER TO
ANOTHER, THE BOOLEAN TRANSFER INSTRUCTION IS USED.
FOR EXAMPLE, ASSUME:
(X1) 0000 5555 0000 0000 0000
* THE INSTRUCTION BX2 X1 PRODUCES:

(X2) 0000 5555 0000 0000 0000

THE INSTRUCTION BX2 -X1 PRODUCES:

(X2) 7777 2222 7777 71777 7777




SHIFT UNIT |

LX | LEFT CIRCULAR
AX  RiGHT Enp-OFfF

SHIFT COUNT MAY BE IN THE INSTRUCTION OR A "B” REGIS-
TER, A NEGATIVE SHIFT COUNT IN A "B” REGISTER REVERSES
THE DIRECTION OF THE SHIFT., THE DESTINATION REGISTER
MAY BE DIFFERENT FROM THE SOURCE REGISTER.

MX  Form Mask

FLOATING PoINT NUMBERS
NX  NormALIZE
PX  Pack

UX  Unpack
ZX  NORMALIZE ROUNDED




SHIFT INSTRUCTIONS:

ll

LEFT SHIFT, WHICH MOVES BITS LEFTWARD AND END-
AROUND (FROM THE TOP OF THE WORD TO THE BOTTOM).

'FOR EXAMPLE., IF THE BIT STRUCTURE OF AN X REGIS-
"TER IS: '

11110 00000 00000 . . . . . . . 00011

A LEFT SHIFT OF THREE WOULD PRODUCE:

10000 00000 00000 . + . . . . . 0 11111

-RIGHT SHIFT, WHICH MOVES BITS RIGHTWARD AND BITS

ON THE RIGHT END ARE LOST AS THE SHIFT PROGRESSES.
BiT 59 (THE SIGN BIT) IS EXTENDED.

FOR EXAMPLE., IF THE BIT STRUCTURE OF AN X REGIS-

TER IS:
11110 00000 . . . . . ., . 00101

A RIGHT SHIFT OF THREE WOULD PRODUCE :

11111 11000 . . . . . . . 00000




7

<

el

THERE ARE EIGHT COMPASS INSTRUCTIONS WHICH PRODUCE
LEFT AND RIGHT SHIFTS, THE FOLLOWING EXAMPLES SHOW
THE EFFECT OF EACH INSTRUCTION.

ASSUME THAT BEFORE EACH OPERATION:
(X1)=70700 00000 00000 00007

LX1 6 PRODUCES A LEFT SHIFT OF SIX BITS (TWO OCTAL

. DIGITS),

-

\\\\\ (X1) wouLp Be 07707 00000 00000 00000

—(X1) now=70000 000N0 00000 00770

LX1 -6 PRODUCES A LEET SHIFT OF 54 (60-6) BITS: THIS
LOOKS LIKE A RIGHT END-AROUND SHIFT OF SIX BITS.,

AX1 6 PRODUCES A RIGHT SHIFT OF SIX BITS,
(Xl)%i%707 00000 00000 00000
AX1 -B PRODUCES A RIGHT SHIFT of 54 (60-6) BLITS.
(X1)=77777 77777 77777 77770
LX2 X1,B1 (B1)=6 PRODUCES A LEET SHIFT OF SIX BITS.
- (X2)=70000 00000 00000 00770

LX2 X1,B1 (B1)=-6 PRODUCES A RIGHT END OFF SHIFT OF
SIX BITS. | -

(X2)=77707 00000 00000 00000

AX2 X1,B1 (B1)=6 PRODUCES A RIGHT END OFF SHIFT OF
SIX BITS.

(X2)=77707 00000 00000 00000
AX2 X1.B1 (B1)=-6 PRODUCES A LEFT SHIFT OF SIX BITS.
(X2) 70000 00000 00000 00770

4-31



Booleans and Shifts
Shift Examples

v 20,0002 00000L300)

L) \
-
L J
L

« 31109000y

201423
2vlud
S 51139 G0uy o
23173
& 5110000y «
2vulle
*
L J
T 512%20°62uL
217241
16 S1202.¢025
21272
*
*
*
11 61100. 20vus
SI33UCUd0U »
12 27313
«110r77T7 74 .
13 S1300-00ud

22313

1« *=)1163-3C0us
140000003
15 73«1l
«J107777 74
16 S51408-C0vv »
23l
17 #1109 2074
S1e300uiU2 -
20 23ela
&4110uycllico
21 S1400°Cuuys
2364
¢ «13U0 S1Gau0udtLugvy
r LS

10=NI

EvTiryY
NUM-E & DATra
SHIFT L1135

LEFT SHIFT

Sai
LX)
LAt
Sa}
L&
SAl
Lxy

ARIT=WMETIC RIAMT SmIFT (aX]

Sa>
ax>
SA2
AX?

SnIFT
SHIFT
1¢24=0410
0

(LAT JK PLACES)

NUMBER
k}

5
NUMBER
Sy
NUMBER
Ay

JK PLACES)

NUMBERe]

1
s3T1ITTTITTITITITIIII I
Se

LEFT S,IST Xn NCMINALLY 8J PLACES

Se 1
SAY
LX;
Se|
sa3
LXx3

3

NUMIER
Blexd
7177748
NUMEER]
BleXx3

ARITeee TIC RIuAT AMIFT XK NOMINALLY sJ PLACES

So
SAa
AXa
$81
Sdew
X
Sg1
Sas
AXé
-881
SAa
AXe
ENORYUN
EN)

PTTunA 3Cr STORAGE HSED

VODEL 76 asS whLYy

3
NUMBER<J
HleXe
7177748
NUMBER
BleXa

Sv
NUMBERe2
HleXé
11009
NUMBER+J

- BleXd

SHIFT

«8 STATEMENTS 2 SymnpL!

0.025 SECONODS

4-32
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LX3
AX3

D oA
M3

LX3
AX3

INTO

EXAMPLES OF SHIFTS

6
6

(B1)

X1,B1

X1,B1
X1,B2
X1.B2

\ N\

QuT oF

SHIFT X3 LEFT 6 BITS
SHIFT X3 RIGHT b6 BITS

=43 (B2) = -3

LerT, 3 BITS
RIGHT, 3 BITS
- RieHT. 3 BITS
LEFT, 3 BITS

SHIFT COUNT



INENT  SHIFT ¢
, FNTRY SHIFT o
N 4a00N0N0NNANN00N0000 a NATA «00000000000000000008 3
[ ) -
] . -~
1 S}110000090 o SHIFT 54} 0 ﬂ
1001} HX0 Xl =
10211 nx? Xl A
2 12311 ax)y X) b
10611 - AXG R Y] 2
10511 0xs Xl b
1061} axs X1 !
1 1n711 AX7 X1 =
[ ) : -4
o -
v 21100 ax) 0 «RIGHT SHIFT 0 IE. NO. CHANGE 3
W 20214 3 Lx2? 60 ' JLEFT SHIFT 60 BITS IE. NO CHANGE
21312 ax? 10 -
&6 ?2nu)? LXG 10  oLEFT SHIFT 10 BITS 3
215462 axs -10 JRIGHT SHIFT (60-10) BITS X
20h62 LXA -10 JLEFT SHIFT (60-10) RITS END AQNUND -;
S 02000000ND JP 0 ' A "
s FND SHIFT 4
[ o
e |
N

x0 4000 000N NONO 0000 0000

x] 4000 00VO 0NNO 0000 000U

Xx? 000 0000 0000 0000 0000

' v} 1777~ 0000 - nNOna  0N00 0000
«, 600N0 000 0nng 0000 100V

vy, 17771 1711 111 1111 7000

% 00N2 0nO0 Nnaan  9nn) 000V

X1 anun  NOU0 0ano  0ONDD 0000

N .



06/27/78 16.18,.08, PAGE 4

Sulr!n'

o o
0 5110000000 ¢
10011t
1 61100000008
- e120707 121
2 68130117700
6140777617
3 615071716170
) 22210
22320
4 22410
22540
22650
S 0200000000
7 a
T
w  ouPx,
® 000000 A0 000700 B0 000000
®A 220200 Al 00017 Bl o00N006
FL 000200 A2 000060 R2 77777)
fw 700700 A) 0000S? B) 7177700
RE 000045 A& 000000 DA 277477
FC 000000 AS 000111 NS Tr1s76
MA 000400 A6 00000) R& 000200
al 000001 ©OF 027756
R0 4000 0000 0000 Oo00 0000
X} &4D0O 0000 0000 0000 0000
X2 0000 0000 0000 0000 0040
X3 7740 0000 0000 Q000 0000
X6 V71T RPRT OFYRRYTOTend 1IN
XS 0000 0000 0000 0000 0000
X6 0000 0008 0000 0VOO 0000
X? 0000 0000 0000 0000 0000
00000 p0000 00000 00000 00000
000584 ~56110 03110 00054 S&710
00060 15051 S2000 00000 00061
00064 14071 70000 00000 00000
00070 14071 75755 00000 00000
00100 ~54000 00000 U)000 0000)

1DENT

ENT
CONSTANT L 1T
SHIr1e SA|
axo
113}
she
sty
She
SRS
Lx2
tr)
LN
LRS
LK6
JP
END

473008 SCH STORAGE USED
MODEL. 174 ASSEMBLY

ClaAl)s
ClA2)»
CiA))e=
CClANY e
ClAS)e
Clad)e
CiAT)=

2 §

4000
1508
0000
nnoo
5110
opo00
0poo0

SHIFIR
SHIFIY

COMPASS 1.5-410,

40p0V000000000000000n
CONSTANT

xl

[ .
-8
-6)
-64
-65
Ay N0
R2,X0
NI, n0
Ab N0
nS.X0

0
SHIFTH

2000
1520
0000
0000
000)
oono
0woon

=63 DECInAL

~66 DECIHINAL

=65 DECIMAL
SHIFY LEFY 6 AITS
SHIFT RIGHT &6 BITS
RIGHT SHIFT 63 PLACES
CLEAR OFSTINATION REGISIER

17 'STATEMENTS

0,018 SECONDS

0voo
0000
Qongo
0000
17io
0000
0000

0000
0000
0000
0000
0114
0000
0000

$1100 00001 03110 Q00SS
00000 00200 0000V 0NOO)
00000 00000 00000 00120

00000 00000 00000 00000

0000
0061
onna
0000
6000
o000
onnp

2 SYMAOLS
4 REFERENCES

Cinl)e
CinZ)=
CiRd)=
CiR&) s
CinS) =
CinG) e
CiHT)»

#4550 02530 00000 AG0D00
07040 DOOAD S1600 00n0O)
40000 00000 02000 o0lll

9noo0 0000 0000 0000 9000

00000 00000 00000 00000
04000 00063 00000 0002)
00000 00000 40000 00000



9¢€-%

SHIFIN COMPASS 3.5-410
STORAGE ALLOCATION, ' ‘ s ) 04s27/18 181000,

ACDRESS LENGTH HINAHY CONTHOL CARNOS,
0 7 1DFNT <HIFTIA
? END SHIFIN
ALOCKS tvet AONRAF SS LENGTH
PROGRAMS® | OCAL 0 [
LITERALS® LOCAL [ !

FNTRY POINTS,

SHIFTA [
LOAD MAP - SKHIFTB CYHRER LOADER (,4-470 0A/727778 18,10.08.
FuA OF THE LOAD 1t
LWAe)l OF THE LOAD 120
TRANSFER ADDRESS -~ SHIFTB 131}
PROGRAN ENTRY POINTS ~- SHIFTB (1]
PROGRAM AND BLOCK ASSIGNNENTS.
sLoCx ADODHESS LENGTH FILE DATE PHOCSSR VER LEVEL HARDVWARE CONAENTS
SHIFTH " - ) LGO 06727718 COMPASS 3.5 AT0

+008 CP SECONDS 132008 cH STORAGE USED 1 VaBLE wOVE

PAGE

PAGE

NFF NU2- CYRLTS-SN] ALOT/REB  05715/78

16,108,06,DONOOMA  FROM /%4

16.,10.06,1P 00000320 wonpsS - FILE INPUT o OC 046
)6,18,.06,0D0N, PSn.O2'I.72C'0l|AoNILL(R

; 16.18.07,CONPASS,
16,18,08, ASSENOLY CoMPLLTE. 473008 SCN USED.
ls6.,18,.08, 0.06) CPU SECONDS ASSEMBLY VIME.
16,18.08,1G0,
16.18.08 ,£RROR MODE =00, ADORESS =000000
16.18.09,0P 00000768 WONDS -~ FILE OuTPUT o DC AD
16,18.09.m15 3584 wOADS - 10752 HaX USLD)
16,18.09.CPA <096 SEC, .096 ADJ,
lbo"ooqolo ob‘) 5{(» .6') AOJQ
16.18.09,.CH 9.261 nvS., <565 ADJ,
16.18,09.5S 1.275
16,10.09.PP 2.91) SEC, DAVE 06/27/78

. 164.18.09.E0 END OF J0Bs SH




1sesnry ' CONPASS 3.5-410, 06/21/78 ©09,00.86, PAGE A
STORAGE ALLOCATION.
ADORESS  LENGTH B INANY CONTHOL CARDS.
o 32 IDENT  TSTSHFT

32 () 1STSHFT

ENTRY POINTS,
1sISnry 14

EXTERNAL SYMBOLS.
$YSe»

LE-V



1SISHFY

20

21

22

2)

P L)

8eE-¥

2%

2

27

»
J2

ISISHFY

14
4)001)
10600
10700
20644
21740
$160000000 ¢
Si70000001

$160000002
$17000000) o
10600
: 10700
200664
21764 .
5160000004
S170000005 o
10600
10700

5160000006
8170000007
10600

10700

20600
21760
5160000010
Si700000100 o

20644
21744
S160000012
5170000013 o

7160247021

ANSWER
VSISHFY

1DFNT
FENIRY
nss?’
NXO0
([} 1.3
Ay
Lra
AX7
SAH
SA7
g
Hxy
Lxeé
ARY
SAé
SA?
8ne
ax?
LEs
Any
SAs
SA7
axe
ARy
LX6
AXT
SAd
SA?
AXs
BX7
LXA
AX?
SAs
SA7
ARG
RXT
Lke
Ax?
SAS
SA?
ENDRUN
END

473008 SCM STORAGE USED

ERROR DIRECTOAY,

?

TYPE ERHOK

OCCUHRED ON PAGES

MODEL J74 ASSEMBLY

TSISHFY
TSTLHF Y
12

]

X0

x0

100

j00
ANSUERQ
ANSHER |
-

%0

-100
-100
ANSWER 2
ANSWER )
X0

%0

2032
20¢32
ANSHER &
ANSWHER S
X0

x0

32-20
32-20
ANSWER S
ANSWERY
| 1]

xo

20-32
20-32
ANSUER+8
ANSWER9
x0

X0
160-184
160-184
ANSWER ] O
ANSwiRoe] )

TSTISHFY

AS STATEMENTS
0.055 SECONDS

COMPASS 1.5-410,

6 AITS LSE
6 A1T1S USE

LEAST SIGNIFICANT
LEAST SIGNIFICANT

LEASY SIGNIFICANT 6 BITS USE
LEAST SIGNIFICANT

esoCvaL)
64 t0CraAL)

S2(DECINAL) =
S2MDECINAL) =

14(0CraAL)
1stocraL)

12(DECINAL) =
12(0ECINAL) =

o ASIDFCIMAL)
= 4B(DECIMAL)

(60-12)
(60-12)

-12 .
12 -

JALOFCIMAL)
36 1DECINAL)

24 @
-24 @

(60-24) o
160-24) =

3 SYNBOLS

COMPASS J.5-470,

ADDRESS VALUE LXCFEDS FIELD SIZEs HESULT TRUNCATED
2 !

0A/27/78 09,00,54,

& RITS USED

06/721/18 09,00.5,

PAGE

AL (OCYALY =IO (DECINALY
A4(OCTAL)I®IGIDECIMNAL)

3JMOCTAL)=2T (DECINALY
33(0CTAL)=2T7(0ECINALYD

60(0CTALY
60(0CTVAL)

AMIOCTAL)
44 (OCTAL)

16 REFERENCES

PAGE



LOAD MAP - TSTSHFY CYRER LOADER §,4~670 06/,27/786 09.00.S8, PAGE 1 (
q
FVA OF THE L OAD nm :
L¥Ae] OF THE LOAD 20) _ ' : ‘
TRANSFER ADORESS -~ TSTSHFT 12% '
PROGRAN ENTRY POINTS -- TSTSHFT 125 ‘
_ (
PROGRAN AND BLOCK ASSIGNMENTS,
ALOCK ADDNESS  LENGTM FILE DATE PHOCSSR VER LEVEL MHARDWARE  COMMENTS ¢
TSISHFT mn 32 too 06721718 COMPASS 3,5 410
SYS,.RM 143 40 SL-SYSLIB  05/16/78 COMPASS 3.5 470 PROCESS SYSTEN REQUEST, (
- ¢
<025 CP SECONDS 132000 CM STORAGE USED 1 TABLE MOVE
| )
|
19
1
w
(e
Oune PELATIVE P (lllelaT)
90110 00000 00040 00000 00000 TI7TT 17727 77400 40000 00000 00000 04000 00000
00118 77777 77774 00000 00000 00100 00000 00000 00000 TITTT TTTTIT 17777 17600 00000 00000 00000 04000
00120 77774 00000 00000 00000 000n& 00000 N0NOO 00000 7717 77717 77777 74000 00000 00040 00000 00000
00124  TTYTTT 77777 77400 00000 43001 10600 10700 20644 21744 S1600 00113 48000 51700 00112 10600 10700
00130 20633 21733 S1600 0011) S1700 0otle 10600 10700 20664 21764 $1600 00115 S1700 006 10600 10700
00138 20618 21714 S1600 00117 S1700 00120 10400 10700 20660 21760 %1600 00121 S1700 00122 10600 10700
901640 20644 21744 S1600 00123 $1700 00126 71602 47021 20650 01000 00145 46000 04000 00156 00000 00000

00l4s 91300 00000 00000 00000 04000 >0016] n0000 00000 51160 00901 03100 00146 SA610 04000 00184 44000




TSTSHFT . COMPASS 3.5-470, 06/727/18 09,00,564, PAGE 4
SYMROL 1C REFERENCE TARLE.

ANSWER 0 PROGRAN® 2703 L 2710 S 2716 S 2722 S 2728 § 273 S 2740 S
A 2709 S 2715 S 2721 S 2721 S 2/ s 2779 S

SYSe 0 EXTERNAL® 27482

TSTSHFT 14 PRNGRAMS 2702 € 2704 L

NFF NB2- CYAL75-SN) 4LBT/R6B  05/15/78

09.00,52.00N005¢ FRQOM /SH
09.00.52.1P 00000320 WOKDS - FILE INPUT o DC 06

09.00.52.00N. PSD0278,T2CTOLIAIMILLER
09.00.53.COMPASS, .
09.00.54, & WARNING MESSAGES IN VSTSHFTY

09.00.56, ASSEMBLY COMPLETE. 473008 SCH USED.
09,00.54, 0.108 CPU SECONDS ASSEMBLY TIME,
09,00.54,LG0.

09.00.54,0P 00000960 WORDS - FILE OUTPUT o DC 40
09,00.54.M5 3584 WORDS 10752 Max USED)

0v-%

09.00,54,CPA o162 SEC. «162 ADJ.
09,00.54,10 +634 SEC. +634 ADJ,
09,00.54.CM 10,071 KxwS, . +663 ADJ,
09,00.54,5S 1,460

09.00,54,PP 2.7137 SEC. DATE 06/721/178

09.00.54,EJ END OF J0Bs SH




PAGE |
PROGRAM WRITEIT  74/74  OPT=l FIN 4,7¢48S 01/08/79 10.27.43
1 PROGRAM WRITELIT{(OUTPUT)
CUMMON /HLUCK/ ANSWER(25)
CALL INSTHS
PRINT 10}
5 DO 10 I=1,25 1
J=1-1 _ | 1
10 PRINT 100¢JsANSWER(T)
100 FORMAT(® ANS+#12,023)
101 FORMAT(1H1)
10 . END
o ThS COMPA -
STORAGE ALLOCATION, : *ASS 3.6-476. 01/08/79  10.29.06. PAGE 1
ADDRESS  LENGTH BINARY CONTROL CARDS.
LA } IDENT  INSTRS ’
i~ o7 END
1
>
- BLOCKS  TYpE ADDRESS  LENGTH
PROGRAM®  LocAL 0 a7
BLOCK COMMON 0 3l

ENTRY POINTS,
INSTRS 3




INSTRS COMPASS 3.6-476. 01708779 10.29.06. PAGE 2
IDENT  INSTRS
ENTRY INSTHS
LIST  -Be-R
L]
[ ]
COMMENT SET = SHIFT = MASK = BOOLEAN = INSTRUCTION PROBLEMS
| ] X .
*
LIST s
0 00000000000000004444 BUF DATA  4444B+55558+66668
1 00000000000000005555
2 00000000000000006666 .
[ ]
. EXAMPLE OF SET/BOOLEAN/MASK/SHIFT
. _
3 00000000000000000000 INSTRS  DATA 0
4 6110033333 ssl 0333338
6120355555 sB2 3555550
s 76612 Sx6  B1eB2
5160000000 C SA6  ANS
6 6140777774 NUMBER]L SBA 77177748
76740 SK7 B4
7 5170000001 C SAT  ANSe)
10 5110000002 ¢ NUMBER2 SA1  BUF+2
-~ 36711 IXT  XleXl
I 11 5170000002 C SAT  ANSe2
N
12 at61l NUMBER3 CX6 . X1
5160000003 C SA6  ANSe3
13 5110000000 ¢ NUMBERS SAl  BUF
74710 SXT  Al+HO
14 5170000004 C SAT  ANSe4
1S 5130000000 ¢ NUMBERS SA3  HUF
5140000001 ¢ SA4  BUF+]
16 11634 BX6  X3*Xé
5160000005 C SA6 ANS+S
17 12734 NUMBERG BXT . X3¢X4
5170000006 C SA7  ANSe6
20 13634 NUMBERT BX6  X3-X4
5160000007 C SA6  ANSe7
21 14633 NUMBER8 _BX6 - -X3
5160000010 C SA6  ANS*8
22 20314 NUMBER9 LX3 . 12
10733 BXT X3
5170000011 C SAT  ANS*9




INSTHS _ COMPASS 3.6~476, 01/08/79 10.29.06. PAGE 3
23 43606 'NUMBER1O MX6 6
5160000012 C ' SA6 ANS#10
24 S110000000 ' ' NUMBERIL SAl.  BUF
21103 AX1 3
. 10611 BX6 x1 -
25 5160000013 C SA6 ANS+11
26 21101 NUMBER12 AX1 1
10711 BX7 x1
5170000014 C SA7 ANS#12
27 7110000463 NUMBER13 SX1 4638
6120000006 su2 6
30 22621 LX6 X1,82
5160000015 C SA6 ANS+13
3l 6110777774 NUMBERI4 SB1 -3
22111 LXT7 X1.81
32 5170000016 C SA? ANSe14
33 23621 NUMBERIS AX6 X1,82
5160000017 € "SA6 ANS*1S
3¢ 231 NUMBER16 AX7 X181
ﬁ> 5170000020 € ' SAT ANS+16
(=N
w 35 6110000106 NUMBER1T SH1 1068
7110000007 sX1 I
36 22711 LX? X181
5170000021 C SAT ANS+1T
a7 231 NUMBER18 AX7 X1s81
5170000022 C SA7 ANS+18
A0 43766 NUMBERL9 MX7 -6
5170000023 C sa7 ANS+19
»
. EXAMPLE OF INCORRECT USAGE
L J
41 5150000000 ¢ NUMBER20 SAS BUF
20560 LXS -12
10755 Bx7? X5
42 5170000024 C SAT ANS+20
43 5150000000 o NUMBER21 SAS BUF
21566 - AXS -6
10655 Bx6 x5
A6 5160000025 C SA6 ANS+2])
AS 5140000000 ¢ NUMBER22 SA4 BUF
20442 LX4 162
10644 8X6 X4

46 5160000026 C SA6 ANS+22




COMPASS 3,6-476, | 01708779 10.29.06. PAGE 4

INSTRS
' £Q INSTRS
0400000003 : 'USE /BLOCK/
ANS BS52 25
.g 31 ' END
' S SYMBOLS
* ED 111 STATEMENTS 2
475008 cn 3532€°$.°fsssuaLv 0.330 SECONDS 58 REFERENCES
' : COHPASS 3.6~476, 01708779 10.29.06. PAGE s

INSTRS : .

ERRUR DIRECTORY

7 TYPE ERROR

ADORESS VALUE EXCEEDS FIELD SIZEs RESULT TRUNCATED
OCCURRED ON PAGES 3

INSTRS CONPASS 3,6-476, - 01708/79 10.29.06, PAGE 6

SYMBoOL]C REFERENCE TABLE, .

ANS 0 BLOCK 2720 § 2/31 s 2743 § 2753 § n s /23 s 733 s 749 §

2724 § 2735 S 2746 S 3702 s 3716 S /726 s /736 § /54 §

'S 2728 § 2740 § 2749 § /707 § za20 § k V&) IS k VZYSES 4704 L
\ 8UF 0 PROGRAM® 2710 L 2733 2738 3741 - 3/5])
:: 2726 2731 . 3704 3746

INSTRS 3 PROGRAMe 2702 € 2716 L 4/02

NUMBER] 6 PROGRAM® 2722

NUMBLH]) O - 23 PROGRAM® 3701 L

NUMHEH] | 24 PROGRAM® 3704 L

NUMBER]) 2 26 PROGRAM® 3709

NUMBER] ) 27 PROGRAM® 37213 L

NUMBEKH ) & 3l PROGHAM® dzis L

NUMBLH]S 33 . PROGHAM® To3z22 L

NUMUER] 6 34 PROGHAM® 3z2s L

NUMBLR] T 38 PROGRAMS® : 37248

NUMBERI 8 ar PROGRAMS z32

NUMYE ] 9 40 PROGHAMe 3735 L .

NUMuyE N2 io PROGRAM® 2726 L

NUMBEH20 41 PROGRAMS 3741 L

NUMUtRZl 43 PROGRAMe : 3746 L

NUMBER22 45 PROGRAM® © /51 L

NUMBERI 12 PROGRAM® 2730 L

NUMUER 13 PROGRAM® 2733

NUMbENS 15 PROGHAM® 2731 L

NUMBERE 17 PROGRAM® 2742

NUMULRT 20 PROGRAM® 2745

HUMBLRS 21 PROGRAM® 2748

HUMBER9 © 22 PROGRAM® 2751 (.




am Em BE BE B BN BN BE BE BN BE BE BE BS BB . B |
“"E R R EERERERERNERNDNDN. .

LOAD MAP - WRITELT ' CYBER LOADER 1,4-485 01708779 16.29.20, PAGE |
FYA OF THE LOAD S

LWA+l OF THE LOAD 1150

THANSFER ADORESS =~ WRITEIT 2226

PROGRAM ENTRY POINTS == WRITEIT 2224

PROGRAM AND BLOCK ASSIGNMENTS,

BLOCK ADDRESS LENGTH FILE DATE PROCSSR VER LEVEL HAROWARE COMMENTS
/78LOCKY/ 111 31 .
WRITELT 142 2120 LGO 01/00/79 FIN 4,7 485 666X 1 PROGRAM oPT=] '
INSTRS 2262 B ¥ 4 LGO 01/08/79 COMPASS 3.6 476 SET - SHIFT - MASK ~ BOOLEAN ~ INSTRUCTION PHOB
/STP.END/ 2331 1 . o
/FCL.C,/ 2332 26
/08.,10,7 2360 101
Q2HTRY= 246] 0 SL-FORTRAN 11/16/78 COMPASS 3.6 485 : FCL INITIALIZATION ROUTINE.
/FCL=ENT/ 2461 40 .
CuMl0= 2521 33 SL-FORTRAN 11/16/78 COMPASS J.6 465 COMMON CODED 1/0 HOUTINES AND CONSTANTS,
FCL=FOL 2554 40 SL-FORTRAN 11/16/78 COMPASS 3.6 485 FCL CAPSULE LOADING
FEIFST= 2614 J SL-FORTRAN 11/16/78 CUMPASS 3.6 465 CONVERTED DATA STORAGE

S FLTouT= a2617. 311 SL-FORTRAN 11/16/78 CUMPASS 3.6 485 COMMON FLOATING QUTPUT CODE

] FORSYS= 3130 301 SL-FORTRAN 11/16/78 COMPASS 3.6 485 FORTRAN OBJECT LIGRARY UTILITIES,

P OUTCOM= 343} 154 SL-FORTRAN 11/16/78 COMPASS 3.6 485 COMMON OUTPUT COLE

o SYSAlD= 3605 I SL-FORTRAN 11/16/78 cOnPass 3.6 445 LINK BETWEEN SYS=AID AND INITIALI2ATION COOE,
FECMSK= 3606 41 SL~FOHTRAN 11/16/78 COMPASS 3.6 485 INITIALIZE CONSTANTS,
FuTap= 3647 357 SL-FORTRAN 11/16/78 COMPASS 3.6 485 CHACK APLIST AND FOHMAT FOR KODER/KRAKER.
FORUTL= . 4226 46 SL=-FORTRAN 11/16/78 COMPASS 3.6 485 FCL MISC, UTILITIES,
GETF1T= 4274 57 SL-FORTHAN 11/16/78 CUMPASS 3.6 485 LOCATE AN FIT GIVEN A FILE NAME,
KOUER= 4353 451 SL-FORTRAN 11716778 CUMPASS 3.6 485 OUTPUT FORMAT INTERPRETEN,
ovic= 5024 150 SL-FORTRAN 11/16/78 CUOMPASS 3.6 445 FORMATTED WRITE FORTRAN RECOHD.
/FLL.COMZ 5174 16 .
FOL.RES 5210 211 SL-SysLIs 11/02/78 CuMPASS 3,6 485 FAST DYNAMIC LOADER RESIDENT,
FOL.MML 5421 222 SL-svysLlIb 11702718 CUMPASS 3.6 485 FOL MEMORY MANAGENR INTEWFACE.
CPU.SYS 5643 40 SL-SYSLIB 11715778 CUMPASS 3,6 4716 PROCESS SYSTEM HEQUEST.
CHF JALF 5703 160 SL-SysLie 11715778 COMPASS 3,6 485 CHM V1el = ALLOCATE FIXED,
CMF .CSF 6063 6 SL-SysLIB 11715778 cuMPASS 3,6 485 CMM Vle1l = CHANGE SPECS FIXED.
CMM.FFA 6071 14 SL-SysLIng 11715/78 COMPASS 3,6 445 CHM V].l - FIXED FREE ALGOR]THM, '
CMF (FRF 6105 36 SL-SYSLIB Y1/15/78 CUMPASS 3.6 465 CMM V1.l ~ FREE FIXED,
CHM,R 6143 214 SL-SySLIB 11715778 COMPASS 2.6 445 CMM Vlel « RESIDENT SUBROUTINES,

: CMF ,SLF 6357 2 SL=SYSLIB  11/15/78 COMPASS 3.6 485 CHMM V1.1 ~ SHRINK AT LWA FIXED.
O CILIKM 6401 433 SL-SYSLIY 11716778 COMPASS 3,6 485 CRM CONTROLLING HOUTINE,

ERHIRM 7034 25 SL-SYSL1B 11/16/78 COMPASS 3.6 485 CAM ERRUR PROCESSOR ENTRY,
LISTSRM 7061 . 67 SL-SysSLl1B 117167718 COMPASS 3.6 485 : CRM = ALLOCATE SPACE FOR LIST OF FILES

+335 CP SECONDS » 236008 CM STORAGE USED 12 TABLE MOVES




ANSe 0 TTTTITTTITTIT777740101100
ANSe ] TITTITTIPTT0IT007774
ANSe 2 00000000000000015554
ANS+ 3 00000000000000000010
ANSe & 00000000000000002262
. ANSe § 00000000000000004444
ANS+ 6 00000000000000005555
ANSe 7 00000000000000001111
ANSe 8 T1117T77207777773333
ANS+ 9 00000000000044440000

ANS+10 17000000000000000000
ANS+ ]} 00000000000000000444
ANSe)2 00000000000000000222
ANS+1) 00000000000000046300
ANS+ 14 00000000000000000046
ANS+]15 000000000000006000004
ANS+16 00000000000000004630
ANS+17 00000000000000000700
ANSe+ 8 00000000000000000000
ANS+]9 LR R AR R R R ARR R AAN Y]
ANS+20 44440000000000000000
ANS<2] 000000600000000000000
ANS+22 00001111000000000000
ANS+23 00000000000000000000
ANS+24 00000000000000000000

9v-¥

’ MFS NH1- CYBT4~SN108 SC/R08 IS VAYYAL]
10.27.37.00N00K4 FROM /0H
10,2737, 1P 00000448 WORDS - FILE INPUT o DC 04
10.27.37,00N¢T5, 001A+6883518969MILLER
10.27.43,RENINDIOUTPUT,

10027443 FTNoH=0
10.29.07, 1 WARNING MESSAGE IN INSTRS

10.29.07, +616 CP SECONDS COMPILATION TIME
10.29407.HAPyPART,

io.qual.‘-co. .
10.29.24, END WRITEIT .
10.29.24. 090 CP SECONDS EXECUTION TIME

10.29.24.,0P 00001856 wORDS = FJLE OUTPUT o DC 40
10.29.24.M5 3584 wORDS 17920 MAX USED)

10.29424.CPA «957 SEC. 957 ADJ.
10.29.24.CP8 «220 SEC. «220 ADJ.
10.29.24.10 1.170 SEC, 1.170 ALY,
"10.290.24.CM 40.762 KNS, 2.487 ADY,
10.29.24.5S 4,836 °

10.29.24.PP 8,565 SEC, DATE 01708779
10.29.24.E4 END OF JOUs OH ‘




LESSON GUIDE 5
CYBER CP COMPASS
FLOATING POINT ARITHMETIC

LESSON PREVIEW:

THIS LESSON EXAMINES THE FLOATING POINT NUMBER FORMAT
AND HARDWARE INSTRUCTIONS THAT MANIPULATE THEM, SIN-
GLE AND DOUBLE PRECISION ARITHMETIC AND THE INSTRUC-
TIONS TO CONVERT BETWEEN INTEGER AND FLOATING POINT
NUMBERS ARE ALSO INCLUDED,

OBJECTIVES:

1. PERFORM ARITHMETIC OPERATION USING THE FXI AND
RX1 INSTRUCTIONS,

2, RECOGNIZE SPECIAL EXPONENTS AND THEIR EFFECT ON

THE PROGRAM,

3. BE AWARE OF DOUBLE PRECISION NUMBERS AND DOUBLE
PRECISION OPERATIONS,

4, WRITE PROGRAMS USING FLOATING POINT NUMBERS,

5, BE ABLE TO CONVERT INTEGERS TO AND FROM FLOATING

POINT BOTH MANUALLY AND USING PACK AND NORMALIZE
INSTRUCTIONS,

LEARNING TASKS:
1. ATTEND THE LECTURE,

2. ANSWER QUESTIONS (Exercises 1, 2. AND 3) THROUGH-
OUT THE LESSON.

-3, WRITE AND DEBUG PROGRAM No. 10 orR 11 FROM STUDENT

PROBLEMS,

4, Reap COMPASS StupenT HanDOUT LESSON GUIDE 6 AND
COMPASS Rererence ManuaL, CHAPTER 8, PAGES 34
THROUGH 44,




POSITIVE
COEFFICIENT

POSITIVE

K

_RANGE OF EXPONENTS

COEFFICIENTS<

NEGATIVE
EXPONENTS

1717

2014

POSITIVE
EXPONENTS

POSTIVE
EXPONENTS

NEGATIVE
EXPONENTS

"= NUMBERS WITH COMPONENTS WITHIN THESE RANGES MAY BE
CONVERTED TO INTEGERS WITHOUT LOSING THEIR VALUES,

5763

6060

I
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.
. FLOATING PoxNT ARITHMETIC
BASIC InsTRucTION SET

. THE FOLLOWING INSTRUCTIONS ARE RELEVANT TO WORKING
. WITH FLOATING POINT NUMBERS:

Pack PX2 X1.B1
I NorMAL 1ZE NX3  X2.B2
' Rounpep NormaL1zE ZX3 - X2,B2
' Unpack Uxg -~ X3,B3

LerT SaFrT LXS XU,B3
i  UnRounep ARITHMETIC  FX3 X1+X2
| X3 X1-X2
. FX3 X1*X2

FX3 X1/X2

. ROUNDED ARITHMETIC RX3 X1+X2
B | RX3  X1-X2
e RX3 X1*X2
' RX3 X1/X2
l’ DousLe PreECISION DX3 X1+X2
. ARITHMETIC D3 X1-X
. DX3 X1*X2
l 5-3




DATA FORMAT
PACKING IS THE PROCESS BY WHICH AN INTEGER NUMBER IS

CONVERTED TO A FLOATING POINT NUMBER (I.E., A NUMBER
WITH A COEFFICIENT AND EXPONENT).

ASSUME THAT A PROGRAMMER WOULD LIKE TO CONVERT THE
INTEGER NUMBER 1 TO THE FLOATING POINT 1.0 or 1%*2°,
We NEED THE FOLLOWING INSTRUCTIONS:

(COEFFICIENT)
SX1 1 (X1)=0000 0000 0000 0000 0001
SB1 O (B1)=000000 (EXPONENT)

PX2  X1.B1  (X2)=2000 0000 0000 0000 000 1
X2 CONTAINS THREE LOGICAL UNITS: |

A s1GN BIT: BIT 59

AN EXPONENT, BIASED BY 2000: BITS 58 To 48

A COEFFICIENT: BITS 47 10 0

- SIGN EXPONENT COEFFICIENT

Bi: : ’
BITS:

59, uz & . y, 0
OCTAL: 2000 0000 0000 €000 0001

THE HARDWARE WILL BIAS ALL EXPONENTS BY 2000B,
THEREFORE :

1#20=2000 0000 0000 0000 0001
1*21¢2001 0000 0000 0000 0001
1*2°=2005 0000 0000 0000 0001

5-4
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l
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.
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FLOATING POINT ARITHMETIC
Pack

THE IMPORTANCE OF THE BIAS BECOMES EVIDENT WHEN IT 1S

NECESSARY TO DEAL WITH NEGATIVE EXPONENTS, FOR EXAMPLE:

1+270=1777 0000 0000 0000 0001
1*271=1776 0000 0000 0000 0001°
1*27°=1772 0000 0000 0000 0001

THE INSTRUCTIONS NECESSARY FOR PRODUCING 1*2°> ARE:
SX1 1 (X1)=0000 0000 0000 0000 0001
SB1 -5 (B1)=777772
PX2 X1,B1  (X2)=1772 0000 0000 0000 0001

WITH THE ABOVE EXAMPLES., THE PACK INSTRUCTION PERFORMED
THE FOLLOWING OPERATIONS,

1. It TRANSFERRED THE LOWEST 48 BITs oF X1 To X2 To
FORM THE COEFFICIENT. THE UPPER 12 BITS oF X1.
EXCEPT FOR THE SIGN BIT, ARE NOT USED.

2, 17 TRANSFERRED THE LOWEST 11 BITS ofF Bl To BITS
48 1o 58 OF X2 TO FORM THE EXPONENT. THE RE-
~ MAINING BITS OF Bl ARE IGNORED.

3. BrT 58 1N X2 was TOGGLED. THIS EFFECTIVELY
BIASED THE EXPONENT BY 2000 ocTAL.

4, THe siGN oF X1 wAS TRANSFERRED FRoM X1,

5. IF THE si6N oF X1 HAD BEEN NEGATIVE. THE 11-BIT

EXPONENT WOULD HAVE BEEN COMPLEMENTED (SEE STEP
2),

THE SAME PROCEDURE THUS WORKS FOR NEGATIVE NUMBERS.
For ExampLE:
X1 -1 (X1)=7777 7777 7777 7777 7776
SB1 2 (B1)=000002
PX2 X1.,Bl (X2)=5775 7777 7777 7777 7776
X1 -1 (X1)=7777 7777 7777 7777 7776
SBl1 -2 (B1)=777775
PX2 X1.B1 (X2)=6002 7777 7777 7777 7776




IT BECOMES APPARENT THAT THERE ARE SOME LIMITS TO THE

SIZE OF AN EXPONENT AND COEFFICIENT,

THE COEFFICIENT IS ORDINARILY LIMITED To 48 BITS OF
SIGNIFICANCE, (LATER WE WILL SEE HOW DOUBLE PRECI-
SION GIVES 96 BITS OF SIGNIFICANCE,)

THE EXPONENT REACHES ITS UPPER LIMITS FOR A POSITIVE
NUMBER AT 3{%95 WHEN A NUMBER HAS AN EXPONENT OF
3777 or N*2 IT HAS OVERFLOWED THE MACHINE, SUCH

A NUMBER 1S IDENTIFIED AS INFINITE OR QUT OF RANGE,
THUS THE FOLLOWING NUMBER WOULD BE INFINITE:

3777 0000 0000 0000 0001

ON A 7000 Type macHINE (CYBER 76), AN ERROR WOULD BE
IMMEDIATELY NOTED AND THE USER WOULD USUALLY ABORT
AT THIS POINT, On A 6000 macHinNe (Lower CYBER), THE
PROGRAM WOULD USUALLY ABORT WHEN IT ATTEMPTED TO USE
THIS NUMBER IN A FLOATING POINT OPERATION.

7
A NEGATIVE NUMBER ALSO HAS AN UPPER LIMIT., IF 1*2%777

IS INFINITE, SO IS -1*21777. THAT NUMBER WOULD BE
REPRESENTED AS:

Looo 7777 7777 7777 7776

THus, 3777 AND 4000 ARE EXPONENTS THAT ARE INFINITE.

' 0
IT 1Is PERMISSIBLE TO HAVE EXPONENTS REPRESENTING N*2-°,

THESE EXPONENTS ARE 1777 FOR POSITIVE NUMBERS, 6000
FOR NEGATIVE NUMBERS, THESE NUMBERS ARE IDENTIFIED
AS INDEFINITE ON A 6000 MACHINE AND QUT_OF RANGE ON
A 7000, ANY USE OF THESE NUMBERS PRODUCES AN ERROR

AND USUALLY AN ABORT.,

\.
P
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UNDERELOW 1S REPRESENTED BY EXPONENTS oF 0000 For
POSITIVE NUMBERS AND 7777 FOR NEGATIVE NuMBERS. No
ERROR CONDITION IS PRODUCED oN A 6000 MAcHINE: A 7000
WILL PRODUCE AN ERROR CONDITION WHEN UNDERFLOW OCCURS.
AN ATTEMPT TO USE A NUMBER WITH AN EXPONENT of 0000

OR 7777 WILL NOT PRODUCE AN ERROR ON A 65000. However
THE RESULT OF ANY OPERATION USING THE NUMBER WILL ALSO
HAVE AN EXPONENT oF 0000 or 7777, THus, IF:

(X1)=0000 5555 5555 5555 5555
(X2)=2000 1111 1111 1111 1111
FX3  X1+X2 probuces (X3)=0000 0000 0000 0000 0000

THE PROGRAMMER 1S RESPONSIBLE FOR DEVELOPING HIS OWN
TEST FOR UNDERFLOW, "




FLOATING POINT ARITHMETIC
Exercises - SPeciAL EXPONENTS

Exercise 1

DIRECTIONS: FILL IN THE MISSING ITEMS ON THIS CHART
(REFER TO CHART AT BOTTOM OF PAGE FOR RANGES),

Upper 12 BiTs  ExpoNENTS (+ oR -) (OEFFICIENT (+ OR =)

7777 UNDERFLOW NEGATIVE
7776 NEGATIVE NEGATIVE
6001 |
INDEFINITE NEGATIVE
5777 POSITIVE |
4001 |
4000
INFINITE
3776
2000 ,
INDEFINITE
1776
0000

<)
1777 2000
(-,+) (+,+)

0000 3777 @
7777 4000 @

(-.,-) (+,-)
6000 5777

RANGE OF FLOATING
5-8-

PoINT NUMBERS

/I‘
'\

N X |
3 ) . . b



[ . . . > ; . 5
\ . - _— . >
| E . 3 g 4
\ ' o
. ) ) __
, .

)

PACKING: PX1  Bu.Xk

BJ | XK
17 109 0 5958 _ 48 47

% EXPONENT ///////% CdEFFICIENT

PACKED QUANTITY

' R\\ | ( ) - BINARY
EXPONENT SIGN (BIAS POINT
COEFFICIENT | COEFFICIENT | | o
SIGN | |



HOW TO PACK A FLOATING POINT NUMBER:

(X1) = 000000000000000000048
px2  x1.5Bo
(X2) = ‘200000000000000000048
o
EQP \\\JAKEN FROM
BIASED LOWER U8 BITS

oF X1 COEFFICIENT

0000 & 10-B1T EXP

TAKEN FROM BO
010

+ 20005
2000g
A

e

010 000 000 000 > (BInary)

SIGN OF EXP.

BIAs A POSITIVE EXPONENT BY ADDING 2000g TO THE TRUE
EXPONENT .-

THIS SETS THE EXPONENT SIGN BIT TO A 1 AND REPRESENTS
THE TRUE EXPONENT IN THE REMAINING 10 BITS,

5-10

,.
./
l
‘.
.
.

: |
|
. |



HOW TO NORMALIZE A PACKED NUMBER

(X2) = 20000000000000000004g
NX3 X2,B2

(X3) = 172240000000000000008 (B2) = 0000558
b N\ |
ADJUSTED COEFFICIENT 1S SHIFTED
EXPONENT LEFT UNTIL ITS MOST
SIGNIFICANT ONE BIT
IS IN BIT POS, U7

17778 Bias MAKES EXP. SIGN BIT 0 AND
COMPLIMENTS EXP. .
-558 EXP. (NO. OF BITS SHIFTED LEFT)
17228

00l 111 olo olo «—(Binary)

S16N 10-BIT
OF COMPLEMENTED

- EXPONENT EXPONENT

THE TRUE VALUE OF THE NUMBER IS:

4000000000000000 X 2 ~558

BIAS A NEGATIVE EXPONENT BY SUBTRACTING IT FROM 17778.

THIS MAKES THE EXPONENT SIGN BIT A O AND REPRESENTS
~ THE TRUE EXPONENT IN COMPLEMENTED FORM,

5-11




HOW TO PACK AND NORMALIZE A NEGATIVE NUMBER

==  PACK THE NUMBER AS THOUGH IT WERE POSITIVE ---

THEN COMPLEMENT THE ENTIRE WORD =
ExAMPLE:
(X3) = -y )
PACK IT:

(X3) = 200000000000000000048

.NORMALIZE IT: ? LoGICALLY
- - THIS IS THE
(X3) = 172240000000000000008 OPERATION

. ACCOMPL ISHED
COMPLEMENT 1IT:

(X3) = 605537777777777777778 )

THE BINARY EXPONENT FIELD IS~

&6 0 5 §5
SIGN 110 ooo lol lol
OF — —/
N\
COEF, SIGN 10-B1T

OF EXP. EXPONENT

THE COEFFICIENT IS COMPLEMENTED:

37777777777777778 (48 BITS)

5-12
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EXAMPLES OF PACKED AND NORMALIZED NUMBERS .

NOTE: ALL NUMBERS ARE OCTAL

N 1 3 3 ! 3 { . B <

140g = 40g x 20
200000000000000000408 PACK IT
172540000000000000008 NORM, IT
.004g = tg x 2 ~1g’
176600000000000000048 PACK IT
17114000000000000000g *  NoRM. 1T
-40g = -40g x 20
20000000000000000040g  pack 17
172540000000000000008 ~ NORM, IT

60523777777777777777
-.004g = -tg x 2 "1

176600000000000000048'

171140000000000000008
606637777777777777778

- -3
1.4g = g x 2

COMPLEMENT IT

PACK IT
NORM, IT.

COMPLEMENT 1IT

177400000000000000148 PACK IT
172060000000000000008 NORM, IT
-1.4g = -1lg x 2 3
| 177400000000000000148 PACK IT
172060000000000000008 NORM, IT

60571777777777777777¢

5-13.
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NORMALIZATION - TWo INSTRUCTIONS WILL PRODUCE
| NORMAL IZATION:

NG X2,B2
X5 X282
NOTE

THE ZX3 INSTRUCTION ALSO ROUNDS., AS WILL BE
DISCUSSED LATER, '

NORMALIZING IS THE PROCESS BY WHICH THE HARDWARE LEFT
SHIFTS A COEFFICIENT UNTIL THE MOST SIGNIFICANT BIT IS
AT BIT POSITION 47 (1.E,, UNTIL THE SIGN BIT AND BIT
47 ARE DIFFERENT). As THE HARDWARE SHIFTS, THE EXPO-
NENT IS DECREMENTED ACCORDINGLY. THE ORIGINAL AND
NORMALIZED VALUE ARE THE SAME BUT THEIR INTERNAL REP-
RESENTATION DIFFERS: THAT IS, THEY HAVE DIFFERENT
COEFFICIENTS AND EXPONENTS,

THESE ARE ALL WAYS OF REPRESENTING-THE SAME VALUE:
1 * 29 or 2000 0000 0000 0000 0001
2 .2'.l or 1776 0000 0000 0000. 0002
‘4 * 272 og 1775‘0000 0000 0000 0004
1B * 273 or 1774 0000 OOOO 0000 0010

4000 0000 0000 0000 * 274 or 1720 4000 0000 0000 0000

5-14
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THIS LAST VALUE 1S THE QUANTITY 1 PACKED AND NORMAL-
IZED, THESE INSTRUCTIONS WOULD ACCOMPLISH THIS:

SX1 1 (X1)

0000 0000 0000 0000 0001
PX2 X1, B0 (X2)

2000 0000 0N0O 0000 0001

NX3  X2,B1* (X3) = 1720 4000 0000 0000 0000

(B1) = 000057
As THE MOST SIGNIFICANT BIT is SHIFTED LEFT, THE SIGN
BIT IS EXTENDED END-AROUND, THUS, WHILE THE NORMAL-
1ZED VALUE oF 1 1s:
1720 4000 0000 0000 0000

- THE NORMALIZED VALUE OF -1 IsS:

6057 3777 7777 7777 7777

IF THE B REGISTER IS SPECIFIED, IT CONTAINS THE NUM-
BER OF POSITIONS THE COEFFICIENT WAS SHIFTED BEFORE
IT NORMALIZED,

5-15



To CONVERT A FLOATING POINT NUMBER TO AN INTEGER, THE
PROGRAMMER MUST UNPACK THE FLOATING POINT NUMBER-AND
LEFT SHIFT THE RESULT.

FOR EXAMPLE, ASSUME THAT A PROGRAMMER WANTS TO CONVERT
THE NUMBER 5.0 (1N X3) To THE INTEGER 5 (1N X1). THe
PROCEDURE 1S AS FOLLOWS.

UX2 B2.X3
LX1  X2,B2

THE UNPACK INSTRUCTION TRANSFERRED THE LOWER U8 BITs v
oF X3 To X2 AND EXTENDED THE SIGN BIT IN THE UPPER 12
BITS:

(X3) = 1722 5000 0000 0000 0000
(X2) = 0000 5000 0000 0000 0000

BiTs 48 THROUGH 57 OF X3 ARE TRANSFERRED TO THE LOWER
10 B1Ts oF THE B REGISTER. BIT 58 1S TOGGLED AND THEN
USED TO FILL IN THE REST OF THE B REGISTER BITS,

(B2) = 777722 .(-55)

- THE LEFT SHfFT PRODUCES AN EFFECTIVE ARITHMETIC RIGHT
SHIFT WITH SIGN EXTENSION OF 55 oCcTAL OrR 45 DECIMAL
PLACES,

(X1) = 0000 0000 0000 0000 0005

A NEGATIVE NUMBER WOULD BE TREATED SIMILARLY BUT THE
EXPONENT WOULD BE COMPLEMENTED FIRST. FOR EXAMPLE,
THE COMPLEMENT OF 5.0 SEEN ABOVE WOULD BE:

(X3) = 6055 2777 7777 7777 7777 (-5,0)
UX2 B2.X3 wouLD PRODUCE:

(X2) = 7777 2777 7777 7777 7777

(B2) = 777722

LX1 X2,B2 wouLDp PRODUCE:
(X1) = 7777 7777 7777 7777 7772 (-5)

' -
- - . ‘ J i >
: §
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59 58 57

UNPACKING:  UX1r  Bu.,Xk

UNBIASED
EXPONENT

EXPONENT
(BIT TOGGLED &

Si16N EXTENDED)

/

COEFFICIENT
S1GN |

(S16N ExTENDED)

UNPACKED QUANTITY

XK
48 47 0
| PackeD QuANTITY
[ R\\\EXPONENT o \\\\\ -
SieN (Bras) |
- COEFFICIENT
59  ugu7 0
vz
i;SEFFICIENT




How To UNPACK A NUMBER

(X3) = 1722”0000000000000008
UX4  X3.B4 |
(Xg) = 000040000000000000008
N ~~ ~
SIGN OF COEF. FROM
COEF, LOWER 48
EXTENDED - BITS OF X3
(B) = 7777224 = S5y =  -b5y

I_Q_LLNNQ.RMAL.I_Z.E_II (THERE IS NO UNNORMALIZE INSTRUC-

~ TION)

LX7 X4,BY

(X7) = 00000000000000000004¢

THE COEF: WAS SHIFTED
RIGHT 558 (4510) BITS

DUE TOo THE =55 IN B4

5-18
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ARITHMETIC

THE FLOATING POINT FUNCTIONS ARE:

FX3 X142
FX3  X1-X2
X3 X1*1
X3 X1/X2

FLOATING POINT ARITHMETIC TAKES PLACE IN A 96- -BIT

 ACCUMULATOR., EACH FUNCTION HAS ITS OWN PROCEDURE.

THE PROCESS BY WHICH THE HARDWARE ADDS WILL GENERAL-
LY ILLUSTRATE HOW OTHER FUNCTIONS WORK.

ASSUME THAT WE WANT TO ADD 4.0 anp 1.0,

1.0 1720 4000 OOOO 0000 0000

4.0

1722 4000 0000 0000 0000

To ADD THESE TWO NUMBERS THE HARDWARE PERFORMS THE
FOLLOWING PROCEDURES:

1., BoTH ARGUMENTS ARE UNPACKED.

2, THE ARGUMENT WITH THE SMALLER EXPONENET IS
PLACED IN THE 96-BIT ACCUMULATOR AND SHIFTED
RIGHT BY THE DIFFERENCE IN EXPONENTS.

THUS:
1720 4000 0000 0000 0000
Becomes:

1000 0000 0000 0000 0000 0000 0000 0COO

5-19
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THE COEFFICIENT WITH THE LARGER EXPONENT

IS ENTERED INTO THE UPPER HALF OF THE °
ACCUMULATOR,

THus:

1000 0000 0000 0000 0000 0000 0000 0000
Becomes:

5000 0000 0000 0000 0000 0000 0000 0000

IF OVERFLOW OCCURS THE SUM IS RIGHT SHIFTED

ONE PLACE AND THE EXPONENT IS INCREASED BY
ONE,

THE UPPER 48 BITS OF THE ACCUMULATOR PLUS
THE EXPONENT ARE RETURNED To THE RESULT X

REGISTER. THE RESULT 1g5:

1722 5000 0000 0000 0000

. N a ¥ - -‘
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ROUND FUNCTION

THE ROUNDING FUNCTIONS ARE:

RX3
RX3
RX3
RX3

X1+X2
X1*X2

. X1-X2

X1/X2

THE ROUND FUNCTION IS IDENTICAL TO THE STANDARD FLOAT-
ING POINT FUNCTION EXCEPT THAT A BIT 1S ADDED TO THE

- RESULT IN THE LEAST SIGNIFICANT POSITION, THIS BIT

ADDITION REDUCES ERROR WHEN NUMBERS ARE OPERATED ON

SEVERAL TIMES,

THE FOLLOWING PROGRAM MULTIPLIES THE NUMBER 1.55533
BY ITSELF A THOUSAND TIMES., USING BOTH THE STANDARD
F FUNCTION AND THE R FUNCTION:

IDENT
ENTRY

RESULTS ~ BSSZ
NUM DATA
START  SAL
SX6
PX6
NX6
BX7
SP1
SB2
LOOP  FX6
RX7
SB1
N
SAG
SA7

ENDRUN

END

MULT
START

y, L
1,55533
NUM

1

X6

X6

X6

1

1000
X6*X1
X7*X1
B1+1
B1,B2,L00P
RESULTS
RESULTS+1

START

5-21



AFTER 1000 MULTIPLICATIONS, THE RESULTS OF THE FUNC-
TIONS ARE:

FX6  (X6) 3115 5774 6775 0716 4533

- RX7 (X7) = 3115 5774 6776 0716 5265

i < A . - - -" !
. 3 . LN
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DOUBLE PRECISION FUNCTIONS

THE DOUBLE PRECISION FUNCTIONS ARE:

DX4  X1+X2
DXG  X1-X2
DXG  X1*X2

WHEN DOUBLE PRECISIONiFUNCTIONS ARE PERFORMED, THE
HARDWARE RETURNS TO THE RESULT X REGISTER THE LOWER
48 B1TS OF THE ACCUMULATOR PLUS THE EXPONENT,

To OBTAIN BOTH THE UPPER 48 BITS AND THE LOWER 48 BITS

OF THE 96 BIT ACCUMULATOR., THE PROGRAMMER MUST PERFORM
TWO OPERATIONS: :

FX3 X1+#X2 (X3 WILL RECEIVE THE MOST SIGNIFI-
CANT BITS - UPPER 48 BITS.)

DX4 X1+X2 (X4 WILL RECEIVE THE LEAST SIGNIFI-
| CANT BITS - LOWER 48 BITS.)

FOR EXAMPLE, IF A PROGRAMMER ADDS 1.0 1N X1 AnD 4.0
IN X2 AND WANTS TO OBTAIN THE MOST AND LEAST SIGNIFI-
CANT BITS, HE MUST PERFORM THESE OPERATIONS,
FX3 X1+X2  (X3) = 1722 5000 0000 0000 0000
DX4  X1+X2  (X4) = 1642 0000 0000 0000 0000
NOTE

THE EXPONENT IN X4 1s oFFSET BY 60B,




saneLe : COMPASS 3.5-470, n8/27/18 09.00.09, PAGE 2 ;

JOENT  SAMPLE :

. ENTRY rLOP
[ ] . .
. EXAHPLE CODE FOR PROALEM
L ]
t ] .
o S)1000000s o fLoP SAL A LOAD OPERAND
5120000008 o sA2  n LOAD OPERAND
1 S130000007 SA) c LOAD OPERAND
0812 X6 NDex2
. aABe) FXS  nA/x)
2 aesld rxa  xlend
0722 FXT  x2ex2
308D FXO ' n6eXD
0707 ury XOeN?
3 cors? FXT  xSex?
$170000010 ¢ SAT  ANSWER FLOATING POIN
& 0200000000 P 0 ' e Ausven
: :12|ooooooocuooooooo ‘A DATA 3.0 FLOATING POINT DATA
7224900000000000000 0 DATA 4.0 FLOATING POINT DATA
7 172164000000000000000 c OATA 2.0 FLOATING rolu: gA:l
1 » ) ANSVER  BSS |} :
1 END  FLOP
471008 SCH STORAGE USED 24 STATEMENTS s synsoLs A ?
o HODEL )74 ASSEMOLY 9,027 SECONDS 10 REFERENCES 5
i
[\S) DMen,
(=
[ 000009 A0 000200 0O 000000 . .
na 201600 Al 000116 A) 000000  cAl)e 1721 6000 0000 0000 0000  CiNl)e 0000 0000 0000 0000 0000

fiL 000200 A2 000117 N2 000002 CtA2)es 1722 &000 0000 0000 0000 Cin2)= 0000 0000 0000 0000 0000
€4 700700 A 000320 9O) 01213) CiAdI*s 10220 4000 0000 0000 0000 Cl8))e '
RE 000045 A& 000008 Bs& 000201 ClA&)e 0000 UVOOD OVLOO 0000 0000 CiRs)e :
FE 000000 AS 000t NS ooo0yll ClAS)e S110 0001 1651 2000 0117 CinS)le <110 00o) 1681 2000 0117
HA 000500 A6 00000) 06 000200 ClAb)e 0000 0000 0000 0000 0000 CinG)»

AT 000121 N7 027756 ClAT)= (726 S720 €000 0000 0000 CiRT)Im . }
19 1723 5400 0000 0OO0O0 0000 i
Np 1721 6000 0000 ODOO 0000 .

N2 )122 4000 o00CONn 0000 0000 i
X3 1721 4000 0000 0000 0000 ;
¥& 722 1000 0000 OLOO 0000 i
%S 1721 11000 0000 0000 0000
X6 7123 4%00 0000 0000 0000 -
X7 1126 S0120 0000 OVOO 0000 - .

00000 00000 00000 00000 P0OOO
90000 00000 00000 00000

00054 »S56110 0)110 00054 SA710 51100 00001 03110 00055 64550 02550 00000 &g000
000680 15051 S2000 00000 00061 00000 00200 00000 0000} 070408 00060 S1600 0000} 04000 00063 00000 0002}
00064 j1a07) 70000 00000 00000 00000 00000 00000 00122 40000 00000 02000 OoOl1ll 00000 00000 40000 00000

00070 14071 715759 00000 00000 00000 00000 00000 00000
00100 ~54000 00000 01000 00001

Dyup nELAtIveE , PP LIt V)
[(T2N R S1100 0ONYA S1200 00007 51300 00120 V104012 &ASK)D 40011 40722 Y0063 Jor07 .
02000 DANOD A0, 46000 17216 0OONO 000ND 00000 47224 90000 00000 OO .

ondle A0S S0n0 0nl2t 4n000

O N 0N NSNS OF- 0N SRS SRS S N BN



COMPASS 2.5-410, 06/?!/!0 09.01,.03, PAGE
SANPLE . ;
SIONAGE ALLOCATLION, f
ACORESS LENGTM NiNARY CONTHOL CARDS . . ) ;
° " INFNY  <anpLE
" . END FLOP
ENVAY POINTS,
Loe 0e ‘
LOAD HAp - SanPLE CYAFR LOADER l.ﬁ-‘)@ 04727770 09,081,040, PAGE ]
fua OF YHE LOAD (B] ]
LuAs) OF TnF LOAD 122
TRANSFER ADDRESS -~ FLOP (N
PROGRA® FHTIAY POINTS -~ SAHPLE 1))
PROGRAM AND RLOCK ASSIGNMENTS,
Fonl mock ADDHESS LENGTH FiLE DAVE PHOCSSA VER LEVEL MARNWARE COMNENTS .
‘ U1 ]
‘ JJ sampLl "n: ]} L6O 06727718 COMPASS 3.5 410
LU
.010 CP SECONDS 132008 CH STORAGE USFD 3 VaeLE NQVC

HEr Ni2-  CYR)T5-5N) ALUl/R6N 05715718

09.0).02,0080051 FHoM /51 :
090,00.02.1F 00000320 WOROS - FILE INPUT o OC 04
09.01.02,00N, PSOI0278,72CT0 A HIILER !

09,01.0),.COMPASS,
09,038,046, ASSEMULY COMPLEVE, 473008 SCH usSEoD,

09,01.064, 0.079 CPU SECONDS ASSENULY TINML, : .
09,.0).04,0L60,

090,00.06.FR00R HODE «00. ADNDHESS 000000

09.00.04,6000.

ogo“lo“‘ob”?“"..l'.

09.01.04,0F 000009, WOHDS - FLLE OUTPUT , DC 40

09.01.04 1S Jste  wOHLS 7068 nax USED)
09,01.04,CPA 121 sfC, .12) ADY, .
09.0\'-05.!0 «A22 S(C. i 0622 AD 3, 3
09,01,04,(H 9.539 KuSe. 302 ADD,
09,01.04,5$ 1.228
' 09.01.04.PP 2.76) SEC, DAVE 06727718

Q0 . Al AL . F 2 FND OWF R, Cn




COMPASS JeHh-410, 06721718 1h,19.06, PAGE )
IHCNVAT .
STORAGE ALLOCATION.

ADORESS  LENGTH BINARY CONTHOL CARDS.

] ] IDENT  INCNVRY
2 END INCNVRT TRANSFER ADDHESS

ENTAY POINTS, .

INCHVRY 0¢

INCNVRS COMPASS J.5-470, 0A721/78 148,19.08, PAGE 2

IDENT  INCNVRT
FNIRY  INCNVARYT

Lise?
[ ]
L4 CONVERSION OF INTEGER NUMAFAR TO FLOATING POINT
] NUNMBER AND DACK 10 INTFGFR
. .
0 7100023456 INCNVAT  Sun 1214654R PLACF INTEGER [N X0
27100 PRy ne PACK X0 INTD Xlo B0 ASSUMED
. 2s21) 1 ¥4 Bl NORMAL TZF X)) INTO X2, SHIFT COUNT N O1
.1 26322 ux) 12,02 UNPACK X2 INTO %3s SHIFT COUNT IN B2
2242) LRs IS LEFT SHIFT X3 INTO x& USING COUNT IN B2
[ ]
U] .
| 0200000000 Je 0 ARNORMAL TERMINATION
(¢ 2 FND INCNVRYT TRANSFER ADDHESS .
m .
ATIORA SCM STORAGE LURED * 1S STATEMENTS 1 SYMAOLS
“ODEL 178 ASSEMALY 0.016 SECONDS ? REFFRENCES
pwueyx,

P 000000 A0 000200 A0 000000 :
RA 220200 A} 000001 B1 000040 CiAl)= 0Q00 0000 0000 0000 0000 CtAli= 0n00 000N 0000 ONNO NNOO

fL 000200 A2 000060 02 717737 Ci1a2)r» 1505 1520 0000 0N0O0 004} CiR2)e
E® 700700 A3 000057 A o0127)) CtAl)= 0000 000D OVOOD 0000 0000 Cindis=
RE 000045 A& Q00an) fe 000200 Clas)= 0000 0000 0000 0000 On0O ClRsI =
F¢E¢ 000000 A4S o000tll B85 o0noyll ClAS)s T100 1236 5627 1002 621} CIRSI= 7100 1236 5627 1002 4&21)
Ha 000600 A6 000000 0NA 000200 ClAGY» 0000 U©OON 04%00 0000 0600 Cinnls

AT 000001 AT 027156 CIAT)s 0000 00aN OUON  00ONO  0DOO Cinli=
N0 0000 0000 0000 0012 14ShH- : . . ‘

Pl 2000 0000 ONOD 0012 )&S54 , .
X2 1737 S)62 71000 0000 0000

R3) 0000 SI62 7000 0000 0000

X6 0000 0000 0000 0012 J&Ss

XS 6000 0000 0004 0040 0000

X6 1SS0S 1520 00090 0000 006}

X? 0000 0000 0000 0000 0000

00000 90000 00008 00000 00000
00054 ~56150 03110 0n0Ss S47)0 %1100 00001 0)11V 00055 #4550 025589 00000 44000 00000 00000 00000 00000

00060 1S0S1 $2000 V0000 000610 00000 00200 00000 00001 07040 00060 S1600 00001 . 04000 0006) 00000 0002}
00064 $14071 0000 00000 00000 00000 00000 nO0NO 0OLI)D 40000 ooooo 02000 0011}1) 00000 00000 40000 0N0OOO

00070 18071 7S75S 0onan 00000 000N0 000VO 00000 00000 .
00100 #%54000 ooooo ojono oonol




IHENVRT CONPASS 1.5-4T0, 06/27/718  16.19.06, PAGE

SYNBOL 1€ REFERENCE TARLE, : ‘ ;
INCNVRT 2 PROGRANKS® 2702 € 2700 4 :

LOAD HAP = INCNVRY " CYAER LOADER |.4-470 06721718 16,19.00, PAGE )

Fua OF TuE LOAD
LWAe) OF THE LOAD

- o
- as
- -

TRANSFER ADDRESS ~- [NCNVRY 11

PROGRAM ENTRY POINTS -= INCNVRT 1)

PROGAAM AND BLOCK ASSIGNHENTS.
1 -
B8LOCX ADDNESS LENGTH FlLL DATE PROCSSR VER LEVEL HARDVWARE COMNENTS

INCNVRT i 2 L GO 06727718 CUNPASS 1.5 470

LZ=-S

«007 CP SECONDS 132008 CH STORAGL USED § TaBLE mOVE

MFF NB2- CYR|I1S-SNY 4LUT/R6B 057157178
16.19.04,DONOONE  FROM 751
16,19.04,1P 00000256 WOHDS - FILE INPUT o DC 04
16.19.04.00N, PSNe02TR8T2CTOLALHILLER
16,19.05,.CONPASS, .
16.19.06, ASSENBLY COMPLETE. 473008 SCH USED.
16.19.00, 0.068 (PU SECONDS ASSEMALY VINE.
l6.19.06,.16G0, .
16.19.07,6RROR HONE =00, ADDRESS =000000
16.19.07.0P 00000704 MOHDS ~ FILE OUTPUT o DC 40
16.19.07,18 3584 NOROS ¢ 10752 Max USED)

, l6.19.07.CPa «103 SEC, <103 ADyY,
' 16.19.07,10 .612 SEC, «612 ADY,
: 16.19.00,.CH . 9.307 KNS, «567 ADJ,
16,19.068,5% 1.28)
16.19.08,.pP 3.295 SEC, DATE 06727778

16.19.08.E4 END OF J0Bs SH




RIGINT o : . : ‘ .
. L] A h L3 had
STORAGF ALLOCATION,. ‘ COMPASS 3.5-6T0. 06721778 0A,50.56. pAGE )

ADDNESS  LENGTH BINARY CONTHOL CARDS.
0 5 . IDENT  nIGINT
3 END AIGINT TRANSFER ADDNHESS
ALOCKS 1YPE AUDRESS LENGTH
PROGRAMN® LOCAL o 4
LITERALS® LOCAL & ]

ENTRY POINTS,

81GINT O
LOAD MAP - BIGINT CYBER LOADER 1.4-670 047277718 08,50,57, - PAGE ]
FuA OF THE LO0AD 1l
wn LWA¢)L OF THE LOAD Ve
!
) YRANSFER ADDRESS =~ RIGINY (§ )]
[0¢]
PROGRAM ENTRY POINTS -~ AIGINT 1t
PROGRAH AND BLOCK ASSIGNMENTS.
B8LOCK ADDKESS LENGTH FILE DATE PHOCSSR VER LEVEL HARDWARE COMMENTS
B1GINT 1 S LGo 06727778 CUNPASS 3.5 470 [

WFF  NB2- CYBITS-SN) ALBI/R6B  05/1S/78
08.50.,54,D0N006J FROM /SM
+008 CP SECONDS 132008 CH STORAGE USED » 08,50.54,1P 00000320 wOHDS - FILE INPUT o DC 04
08.50,54,.D0N. PSOs0278+72CTON AIMILLER
08,50.56,COMPASS,
D  00.50.57. ASSENBLY COMPLETE, 473008 SCh USED,
08.50.57, 0.082 CPU SECONDS ASSEMBLY VINME.
08.50.57.L6GO,
» 08.50.57 . ERROR MODE =00, AODRESS =000000
08.50.58.0P 00000896 wONDS - FILE OUTPUT » OC 40 ;
08.50.58.N1% 3584 WOROS ¢ 10752 mAx USED) o

P oa.50.58.cPA 130 SEC, <130 ADJ.
08.50.56,10 616 SEC, <616 ADJ, :
08.50.58,CH 9.770 nis, .596 ADJ. ;

®  o08.50,58.55 1.343
08,50.58,kP 3.526 SEC. DATE 06/21/78

» 06,50.58,EJ END OF J0Bs SH

R B
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RIGINT ) : _ COMPASS 1.5-410, 06721778 08,50,.546, PAGE ?

. .
o CONVFASION OF ‘A LARGE INTEGER 10 FLOATING POINT YO INTEGER @
) .

C0OUNBANONUEEPRERISEOEPORRNRNNEGEEOINNNBBROCIDRRORNEOPRNDOBBONTNINISERRPONNIBNES

10ENT  RIGINT
FNTRY  algINT

. .
. CONVERSION OF A LARGE INTEGER (1,E. GREATER THAN 48 B1TS) T0 A
) FLOATING POINT NUMAER AND RACK TD AN INTEGER '
. L]
0 46000 : AIGINT = NO
L ] .
. LOAD NUMAFR INTO X]
L]
$110000004 9l #123456712345671234R
1 61210000006 SR ) i PLACE SHIFT COUNT IN BI
2311 Ax2 x1.01 SHIFT BEFORE PACKING
2192 . PX) x2+81 PACK USING SHIFT COUNT IN B}
2 20A02) NX& X302 NORMALIZE X3 INTO R4,y SHIFT COUNT TO 02
L]
* PACKED-NORMAL JZED NUMPER NOW IN X&y SHIFT COUNT IN 82
L
o 28334 ' urs x4,83 UNPACK R& INTO XSe SHIFT COUNT 70 R)
] 22635 LX6 xSRI LEFT SHIFT T.E. FINISH UNPACKING
N 21701 PR? xl PACKING w1THOUT SHIFTING
\9 3 0200000000 JP [1] APNORMAL TERMINATION
H v END alGINT: TRANSFER ADDRESS
473008 SC STORAGE USED 29 SVATEMENTS 1 sympoLs . :
“ODEL 174 ASSEMBLY 0,032 SECONDS 2 REFERENCES :

P 000000 A9 000200 ®0 000000
®A 240200 A1 000115 W) 000006 ClAl)s 0012 3488 7123 4ASeT 1234 Ctal)= 0000 0000 0000 0000 0000

T FL 000200 A2 000060 B2 000002 ClA2)= 1505 1520 0000 0000 006] C{(Pp2)= 0000 0000 0000 0000 0000
. . €W 700700 A3 000057 83 000004 C(Ad)= 0000 0000 0000 0000 OOOQO Ci{pl)= 0000 0000 0000 0000 0000
mE 000053 AS 000000 B4 000200 C(AA)= 0000 V000 0OUOCO 0000 0000 Cihs)e
FE 000000 AS 000110 AS 00011) ClAS)= 4600 0SI| 0000 1154 6000 CiBS)= 4800 0S)1 0000 11S& 6000
MA 001000 A8 000001 R6 000200 C{AG)» 0000 0000 0000 0000 0000 Cloo)»
AT o000l BT 027756 C(AT)s 0000 0©OCO 0000 0000 0000 CiATI»
- RO 0000 0000 o00O0e 0000 0000 . '
Kl 0012 J656 7123 &SAT 1238
NP 0000 1238 S6T) 2345 6712
R) 2006 1236 S6r) 23S 6712
Na 2004 S162 TIAS 10627 IASO
XS 0000 S162 V345 1627 ]I4S0
X6 0012 3456 Ti2) ASeT 1200
R 2000 3656 7123 ASeT (236

90000 00000 00000 00000 00000

00054 #56110 03110 00054 S4710 sSi1100 00001 03110 000SS #4550 02550 00000 A8000 00000 00000 00000 00000
00060 15051 S2000 00000 00061 00000 00200 00000 00001 07040 00060 S1600 00001} 04000 00063 00000 00021
00064 1407) 70000 00000 00000 00000 00000 Nn00OO 00116 40000 00000 02000 OOt11 00000 00000 40000 00NOO

00070 14071 7575% 00000 00000 00000 00000 0000V 00000



FaPONE T

0 S110000003 o
?‘ 26220
w 22322
o
1 S140000004 »
26554
2245S

2 0200000000

J 20147494321000000000
A& 1T7177454321000000000

AT3000 SCH

CONPASS 3,.5-470, 06/27/18 OA,52.11.

IDENT  FAPONETY
FNIRY ¢ a0ONF S

List g
.l.l.ll..l..l.'...l.l'I.I...I....l..I.II...l.....'.'.................'..IO.....U
L] [
. RANGE OF EXPONENTS FOR VALID UNPACK ING .
. .
) uxl  AJenx . .
L it R fexk [
° ’ -
. IF TRUE ENPONENT. AND THUS BJc-4n THEN ALL OF THE SIONIFICANY AITS witL .
. RE SHIFTED OFF THE RIGHT FND' OF THE WORD LEAVING *0 OR =9,
L [ ]
. IF TRUE EXPONENT IS POSITIVE, THFN THF SHIFT IS LEFT, INCREASING THE .
o VALUE OF THE COEFFICIENY, IF TME SHIFT 1s 12 BIVS OR GREATER, YOU WILL
. HAVE SHIFIED A NORMALIZED COEFFICIENT INTO SIGN POSETION AND THEN END e
3 AROUNDs THUS CHANGING THE VALUF oF THE NUMBER. ot
[ [ J
) THUS, A VALIN RESULT 1S ASSURED IF?  ~A7 € TRUE EXPONENT ¢ <)) (DECIMALY o
[ ] [ J
.I.........Q.I.II.........0...0-...00...'...I...............I..l..!.............
- .
. SHOW EXPONENTS OUT OF RANGE
®
EXPONEY SA} #201476543210000000000 LOAD VALUE INTOD N}
ux? xl.h2 UNPACK X} INTO X2e SHIFT COuYNT VO A2
) x2.82 LEFT SHIFT X2 INTO X3e B2 P_ACES
[ . ’
SAs =171776543210000000008 LOAD VALUE INTO X&
uns X4 oD% UNPACK X4 INTO %So SHIFV COUNT 10 [} ]
LX6 XSRS LEFT SHIFT X5 INTO x6e OY BS PLACES
. » ,
P 0 ABNORMAL TERMINATION Dmex,
CONTENT OF LITERALS BLOCK. ‘ » P 000000 AO 000200 MO 000000
~ RA 125200 A) 0001164 Bl 9000900l
PLN=2H FL 000200 &2 -000n60 B2 o0000ls
008 22K » €M 700700 A3 000057 B) 052733
RE 000041 A& 0001)S B¢ 00020}
END EXPONETY TRANSFER ADDRESS p FE 000000 AS 00018k 85 PP7PIY
[ ] MA 000400 46 000000 B6 000200
STORAGE USED 36 STATEMENTS 1 SYMBoL AT 000001 A7 021756
MODEL 174 ASSEMBLY 0.036 SECONDS 2 n(r(nﬁ. X0 0000 0000 0000 0000 00909
Xl 2014 765% 3210 0000 0000
‘ X2 0000 T656 3210 0000 0000
X3 7454 3210 0000 0000 0000
N » X6 A717 7858 3210 0000 0000
: XS 0000 76584 13210 0000 0000
X6 0000 0000 0000 0000 0000
( X7 0000 0000 0000 0000 0000
00000 00000 00000 00000 00000
» 00054 #56110 03110 00054 S4710
00060 15051 $2000 00000 00n6)
. 00064 14071 20000 00000 00000
[ 00070 14071 75755 00000 00000

o o o i

PAGE



t . ) .
IIII' 'II. llll' ‘lll' 'IIII llll' |llli IIII' |III' ‘IIII 1""' 'Illl Illll lllll IIII| IIII. 1III|‘ Illl' IIII' :
: y

ExpPONET CONPASS J.5-470, 0a/727/08 08.52.)i. PAGE ) g
STORAGE ALLOCAV]ON, A
ACORESS LENGTH GINAHY CONTHOL CAHDS., !
o 5 INDENI  EXPONET
s €ND FAPONE T TRANSFER ADDRESS
sLoCKS 1YPE ADDRESS LENGTH
PROGRAN®  LOCAL o ' )
LIVERALS® LOCAL 3 2
ENTRY POINYS.
EAPONET 0
€XPONETY ' toupAss-J 5-470 06721778 08,.52.)). - A
SYNBOL 1C REFERENCE TANHLE, * * ' +52.0 pAGE 3
ERPONET 0 PROGRAN® 2702 F 2728
W, ) . :
r :
W H
L ¢ !
LOAD MAP ~ gxPONET CYHER LOADFR ).4-470 06721778 08.52.)2. PAGE '
Fuh OF Inf LOAD 1
LuAe) OF TnE LOAD e
TRANSFER ADDRESS ~- EAPONET i '
PROGRAM ENTRY POINTS -~ EAPONETY 1)
MNFF  NB2- CYR17S-SNI ALBT/R6B 05715/
08,.52,.29,D0N00SS FROM 7%n
PROGRAM AND BLOCK ASSIGNMENTS, ' 08,52.,29.1P 00000384 WORDS -~ FILE INPUT o+ DC 06
] : 08,52,29.00N, PSOe027872CTO)JAMILLER
sLoOCK ADDHESS  LENGTM FILE DATE  * PHOCSSA VEW LEVEL by 06,.52,3) ,conPASS,
) 08,52.31, ASSEMBLY COMPLETE, 47)00A SCn USED,
: 08,52.31.L60, ‘
' 08,52,32.ERROR HODE »00. ADDRESS ©000000
08.52.32,0F 00001024 WONDS - FILE OUTPUT o OC 40
<0071 CP SLCONDS 132008 CH SYOHAGL USE 08.52,12,M5 3584 wWORDS 10752 Hax USED)
0 o V! 08,52,32,CPA 131 SEC, 110 4ADJ,
. 08,52,32,.10 «619 SEC, <419 a0y,

0A,R2.32.CH 9.902 KNS, 609 ADJ,




473008 SCe STORAGE USED

COMPASS 3.5-470,

INENT  TE<TFPQ
ENTRY TESTEPO
LISY <
L
[ TEST FLNATING POINT 2¢RO
L J
TESIFPO SA) =0,0
ano nl
S" -J.S
Fx2 n)-x} PRODUCF 0.0 IN X2
FR3 x2enxt IFRO VIMFS A NUNMAER
FRa x2snl ZERD DIVIOED AY A NUMBER
Fus y/x2 NUIIMRER DIVIDED BY ZFRO
Fro nSexi USE PREVIOUS ANSWER
Fx? x6enl USE PREVIOUS ANSWE
ENDRUN
SX6 IREND®4Le |
LX6 400
R) sxSYSn
ENOM

DEFAULT SYMROLS OFF INED AY COMPASS,
SYSa
CONTENT OF LITERALS ALOCK,

0Qs

END TESTFPO TRANSFER ADDRESS

2 SYNROLS
3 REFERENCES

21 STATEMENTS

MODEL 174 ASSEMBLY 0.023 SECONDS

04727776 09,.51.01.

T1ESIFPO
L
0 S11000000S o
100018
I S110000000 o
2
402121
AR TYY4!
48812
J0AS1
Joral
)
3 1160247021
206S0
4 0100000000 x
wn on
&
[\
5 00000000000000000000
¢ 17217000000000000000
?
OupN,
14 000000 A0 000200 RO 000000
RA 133400 A) 00017 R1 0000D)
FL 000200 42 000060 R2 000n02
€M 700700 a3 000057 BRI nl273)
RE 000045 A& 00000} Q& 00020)
FE 000000 AS 000310 8BS 000111
MA 000800 A6 00000) A6 000200
AT 000001 @&T 0277S5¢
X0 0000 0000 0000 0000 0000
R} 1721 7000 0000 0000 €000
X2 1721 0000 0000 0000 0000
X3 172%v 0000 0009 0000 0000
X6 1707 0000 0000 0000 0000
RS 177 0000 0000 0000 0000
X6 §77r 0000 0000 0000 0000
X7 t1717 0000 oooo 0000 0000
00000 00040 00114 00000 00000

ClAl)»
Cla2he
CltaAdre
ClA4)e
CtAS)=
ClAQ) =
ClAl)s

1721
1505
0000
000
site
0000
0000

To000
1520
0000
0000
000}
voon
0000

no000 ., 0000 0000
0000 0000 006)
0000 0000 ONO0O
0000 0000 0000
1610 o0lis 6000
ov00 0000 0000
0000 0000 0000

00000 90000 00000 00000

3 X BN

- e ., .

Cinl)s
Cing)n

0000 0000
0000 0000

onoo
0000

cinde=
C(R&)s

ClRAS)s

S110 0001 1810

CiAfe
CiRT)»

550

nLn

- N -0

ENDRUN
ENORUN
ENDRYN
ENDRUN

o114

BB

PAGE

0000
0noo

6000



g .- - -

£€-6

1FSTFPO
STORAGE ALLOCATION,

COMPASS 3.5-470,

ADORESS  LENGTH BINARY CONTHOL CARDS.
° T I0ENT  VESTFPO
! END  TESTFPO TRANSFER ADORESS
ALocks  Tvee ADDRESS  LENGTH
PROGRAN®  LOCAL 0 5
LITERALS® LocAL 5 2
ENTRY POINTS,
TESTFPO . 0¢
EXTERNAL SYMAOLS.
SYSe
LOAD MAP - TESTFPO CYRER LOADER ). 4-470
FuA OF THE LOAD "l
LWAsl OF THE LOAD 160
TRANSFER ADORESS -~ TESTFPO - m
PROGRAH ENTRY POINTS -- TESTFPO 1
PROGRAN AND BLOCK ASSIGNNENTS,
BLOCK ADDMESS  LENGTH FILE oavE _PHOCSSR VER LEVEL HARDWA!
TESTFPO 111 . 7 L6O 06721778 COMPASS 3.5 470
SYS.AM 120 - ©0 SL-SYSLIB 05/16/78 COMPASS 3.5 470

«026 CP SECONDS 132008 CH STNRAGE USED

06/721/78 08.51,8), PAGE 1

06/27,78 08.S51.02. PAGE 1

MFF NR2- CYA1T75-SN) 4LB7/R68 0S/15/78
08,50,58,00N004L FRQON 750
08,.50.508,1P 0000025¢ wOKDS - FILE INPUY
08,50,50,.D0N, PSOv0278472CTOMAMILLER
00.51.00.COMPASS,
08.51.01, ASSEMBLY COMPLETE, 473008 SCM USED, -
0s8.51.01, 0.069 CPU SECONDS ASSEMBLY TIME.
08.51.01,.1G0.
08.5)1.02,0P 00001152 wORDS = FILE OuTPul « DC 40

¢ DC &4

08,51.,02.M5 3584 WORDS (10752 MAR USED)
00,51.02,CPA .122 SEC, 122 ADY,
00,.51,02,10 676 SEC, 676 ADJ,
08.51.,02.CH 10,0646 nug, .613 ADJY,
00.51,02.5$ 1.611

08.51.02,PP 3.797 SEC. DATE 06/27/78

0..51.02.[.1 fNO Of JOB. SH




01/04/79 14.43.08. PAGE 1
IDENT  ROUND
ENTRY  ROUND
LIST s
L]
. EXAMPLE SHOWING A ROUND NORMALIZE INSTRUCTION
»
0 76100 ROUND  SxI B0
1061} _ BX6  X)
5160000006 ¢ SA6  ANSWER
1 2r201 Px2 X1
10722 BXT X2
5170000007 + SAT  ANSWERel
2 25302 X3 X2
10633 BX6 X3
5160000010 o SA6  ANSWERe2
3 5110000012 » SAl  oUT
10711 ox7 X1
4 5170000001 SA7T )
5120000001 saz 1
5 0312000004 + NZ X2e9=]
6 ‘ ANSWER  BSSZ 4 '
12 05160420 out VFO  24/4LENDP  TAKE THE PLACE OF ENDRUN MACRO
13 END  ROUND
475008 CM STORAGE USED 23 STATEMENTS 3 SYMBOLS
& MODEL 74 ASSEMBLY 0,070 SECONDS 0 REFERENCES
w
r
DUMP  RELATIVE OMP(0,127)
00000 00000 00000 00000 00000  00002_33000 00000 00000 00001 34354 20000 00000 00017
00004 00000 00000 00000 00000 00054_56110 03110 00054 54710 51100 00001 03110 00055 64550 02550 00000 46000
00057 00000 00000 00000 00000
00060 15051 52000 00000 00061 00000 00200 00000 00001 07040 00060 51600 00001 04000 00063 00000 00000
00064 04152 00000 00000 00002 00000 00000 0000V 00124 40000 00000 02000 00111 00000 00000 40000 00000
00070 14071 75700 00000 00000 00000 00000 00000 00000 00100_54000 00000 01000 0000} 00001 30000 00000 00124
00102 00000 00000 00000 00000 00104_00000 00000 00600 00124 00000 00000 00000 00000 00110_22172 51604 00000 0011}
00111 76100 10611 51600 00117 27201 10722 51700 00120 25302 10633 51600 00121 ,
00114 51100 00123 10711 46000 51700 00001 51200 00001 03120 00115 61000 46000 00000 00000 00000 00000
00120 20000 00000 00000 00000 17174 00000 00000 00000 00000 00000 00000 00000 05160 42000 61000 46000
00124 60000 00000 04004 00124  ©0127>60000 00000 04004 00127

ROUND

COMPASS 3.6-476.




LOAD MAP < ROUND CYBER LOADER 1e4-485 01/04/19 14.43,.09. PAGE i ;
FWA OF THE LOAD 111

LwWA+s)l OF THE LOAD 124

TRANSFER ADDRESS =~ ROUND 1

PROGRAM ENTRY POINTS == ROUND nm

PROGRAM AND BLOCK ASSIGNMENTS,.

BLOCK ADDRESS  LENGTH FILE DATE PROCSSR VER LEVEL HARDWARE COMMENTS
ROUND 11 13 LGO 01/04/79 COMPASS 3.6 476 .
«023 CP SECONDS ' 135008 CH STORAGE USED 1 TABLE MOVE

MFS N8l- CYBT4~-SN10B SC/R08 11714778
14.34.42,00N006G3 FROM /0H . ) .
14.34.42.1P 00000256 WORDS = FILE INPUT  DC 04 no
14.34,42,00N,T5, 001A+6883418964MILLER ’ - ' :
14.43,07.COMPASS,LO=BR.

14.43,08, ASSEMHLY COMPLETE. 475008 CM USED,
14.43.08, 0.200 CPU SECONDS ASSEMBLY TIME,
14.43.08,.L60,°

14.43.09 0"9!09127)

14.43,09.0F 00000640 wORDS = FILE OUTPUT , DC 40
14.43.09,M5 3584 WORDS 10752 MAX USED)

S€-¢

16.43.09.CPA _«287 SEC, «287 ALY,

14.43.09.Cry 061 SEC, o061 ADY,

14.43.09.10 310 SEC, «310 ADY.

14.43.09.CH ll.069 KwS, «675 ADY, .
14.43,09,55 1.334 :

14.43,09.Pp $5.030 SEC. DATE 01704779

14.43.10.E0 END OF JOB, OM




INTMULT
STORAGE ALLOCATION,
ArORESS
0
10

INTHUL Y

9¢€-§

0 710000001)
n
1 271200
2713010

&
»
>
=)
o
(-]

46000

716024702}

- oewv

COMPASS 3.5-470, 04727778 08,57.39, PAGE

LENGTH HINARY CONTHOL CARDS.
10 IDFNT  INTMULY
END  INTMULT

ENTRY POINTS,

INTHULY

0 -

EXTERNAL SYMAOLS.

SYSe

IDENT
FNTRY
LISt

INTHULT  SXO

0000026 Sxi
(4 ¥4

PX)

6242) OXx4

265046 uxs

Oxé6 -

Fx7
TRKONE NO
. NRo
NKS

40645 Fr6

©2765 . or7
TR TwO NO

. € NDRUN
SX6 IREND®4e)
20650 LX6 40D

RS 2X5YSe
ENDH

INTHULT
INTHULT

L 3

(B L]
2468
x0

xl

L PLY B

x4

xosx)
x2en)

| P4
X3
Keo NS
Kbony

COMPASS 3.5-470, 06,21/78 08.57.)9. PAGE

USING DOURLE PRECISION INSTHUCTION TO MULTIPLY INTEGERS

PLACF 13 OCIAL IN X0
PLACF 26 OCTAL IN X)
CONVERT 1) OCTAL TO A PACKED FLOATING POINT NUMRER
CONVERT 24 OCTAL TO A PACKED FLOATING POINT NUMBER
OOUBLE PRECISION MULTIPLY -
LEAST SIGNIFICANT OIGITS IN Ré&
UNPACK X4 CONTENTS INTO XS -
SHIFT COUNI GOING TO B0
OOURLE PRECISION HULTIPLY OF 138 AND 248
SINGLE PRECISION MULTIPLY OF X2 AND K) CONTENTS

ENDRUN N |
ENDRUN )
ENDRUN )
ENDRUN .1

NEFAULT SYMBOLS DEF INED BY CONMPASS,

SYSs3
END

413008 SCH STORAGE USED

INTHULT

I STATENENTS o SYNHOLS

1]1] 3 & A Jl v O, St CO, [ 431
-diﬂ-ﬁﬁ-ﬂﬁ-----



TRAP DIRECTIVES DERLG A)DS 06727778 08,57.39. PAGE 1 |
DUNP| FRAME AT PROGHAM INTMULT 3, FROK PROGHAM INTHULT 0e FOR 3y RFG
DUMP2 FRANME . AT PROGRAM INTINMULT Sy FOR 0¢ RFG
. |
TRAP DUMP DERUG AIDS 06/727/78 08,57.42, PAGE 2 ‘

FRAME JDENT - Oump| PRODUCED AT - 005208 FOR AN AREA Rt'ﬂffN = 005202 AND 005205 ITERATION NO. - 000001

.................O.......Q.............Q.0'.....0..........I..............l...l..l.........................C..'..................

® RFGISTIFR SNAP DUNP )} P = 005205 CM FL = 005300 €cs FL = 0000000 *
L A0=«00S100 ) R0=0000000000000000001) L
. 412000705 (A3)s11162415251424005202 Rl=n0000D) (B1)=00000000000000000000 X120000000000000000002% ®
. 42=00030) (1A2)=00000000000000000000 R2200%202 (R21=710000001370130000024 X2«200000000000000000)3 .
. A)=000300 t43)=0000000000000000)214 AYI=N0l2)e 187)236555555555555555555 X3+20000000000000000024 .
U As=000170 (A4)=040000050)0000000000 Aes00l236 1R4)236555555555555655585 R&=20000000000000000334 .
. 252000434 (AS)1=61100000017160241115 HS2002212 (85)=00000000000000000001 X52000000000000000003)4 °
. 46000317 (A61=000000000000000012)4 AK=N00I)) 186)=00000000000000000001 X6=00000000000000000)34 ]
. A72000128 ta7)2323232)2323543000175 RTI=s0003I4 tR7)=00000050000000000000 X7=20600000000000000000 .

LE-G

005200 2422010313550425)520 55031716241116250504 7)000000137110000026 272002730142423245048 TRACK DUMP CONTINUEDS KeH  TWPA>ATTIAD
005208 42A01407236100046000 01000023664000001226 246022450140646542745 0100002366400000)230 T7Z.GSt D= A Sv5S JTTSReCSAaWer SvS X

FRAME JOENT - DUMP?2 PRODUCED AT -~ 005207 FOR AN AREA RETWEEN - 000000 AND 000000 ITERATION NO. - 000001

.............C...O..................II.........Q...l....l..6....II.Q.I.II..................................................I.....

® AEGISTFR SwaP DUMP2 P = 005207 CH FL = 005300 Ecs FL = 0000000 @
. A0=005300 : ) X0=0000000000000000001) *
L A=00030S (A))=11162415251424005202 R1=2000001 (R1)=00000000000000000000 X1200000000000000000024 4
o A2¢000303 (A2)=00000000000000000000 R2=200%202 (A2)=71000000137110000024 R2=2000000000000000001) L4
. 432000300 (A31=200000000000000001234 RI20012)4 tA)) 236555555555555555555 N)=20000000000000000024 .
L As=000170 (A4)=04000005010000000000 Re=0012)6 (041 234555555555555555555 X4=]17235400000000000000 bt
L4 AS=00043s 1AS)=6110000001716024110)5 8S=002212 (RS)=00000000000000000001 XS=17245000000000000000 bt
i AR=000317 (AA)=00000000000000001562 ‘RA=00V]I)) (B6)=00000000000000000001 X6=17276700000000000000 b
b AT7=000)26 (AT7)=3232323232)543000)75 #T72000334 (R7)y=000n00050000000000000 N7=16470000000000000000 4



8¢t-¢

Tt t

SyMpngL [C PIFFRENCE tan L.,
INTM Y (] PROGPRAMS
1S 2.¥] 0 FrituNaLe
108 ONF h ] PROGR AN
ToxtwQ S PRUGH AN

LOAD MAD - TLADPER

FVYaA OF THE (0AD
LWAs) OF THF LOAD

1ni
2se

TRANSFER ADNRESS -~ INTMULT
DERUG FNTRY USED -~ TREOCETH

PROGRAM ENTRY POINIS -~

PROGRAM AND RLOCK ASSIGNMENTS,

rLOCK ADDNESS
TRAPPER 1
INTMULY $202
$YS.0AM s212

«056 CP SECONDS

P

LENGTH

COUPASS Y.5-470, 0k/21/78 0A,57,39,

2702 ¢ LRI}
2728

2719

2726 L

CYRIR LOADFR | 44170 0A/727778 OAR,S7.42,

5202
&7

TRAPPER K207

FILE DATE PHOCSSR VER LEVEL HARDWARE COMMENTS

5071 SL-SYSLIA 05716/71R COMPASS 3,5 470

40 SL-SYSLIP 05716718 COMPASS 3,5 470

LGO

0A/72T7/778 COMPASS 3.5 470

176008 CM STNRAGE USED } taBLE wmovE

nrF NR2- CYBLT7S-SNI ALBYI/R6B  0S5/18/78
00.57.36,.00N00AY FRQM /79
00.%57.36,.1P 00000320 wORDS ~ FILE INPUT o DC 04
00.%7,36,D0N, PSNs02784T2CTONLIAIMNILLER
08.57.39.COMPASS,
08.57.40, ASSEMBLY CONPLETE, 473008 SCM USED.
08.57.40, 0.080 CPU SECONDS ASSEMBLY TINE,
08,.%7,40,.L G0, .
08,.87.42,REVIND(PUTOYT)
08,.87.42,COPYRFPUTOUT,
06.%57.43,601 ENCOUNTERED AFTER COPY OF FILE
08.57.43, 0¢ RECURD )
08,57.43,0P 00001280 WORDS - FILE OUTPUT » DC &0
008.57,43.M15 3584 WwWORDS ¢ 17920 MAR USED)

08.57.43.CPA 211 SEC. 211 ADJ.
00.57.43.10 763 SEC, «76) ADJ.
08.57.43,.CM 12.08) KwS, « 73T ADJ,
08.87.43,.55 1.712

08.57.43.pPP S.42) SEC, OATE 067277178

08,857.43,60 END OF 408 SH

PROCESS SYSTEM REQUEST.

PAGF

PAGE




. X . . ;

THe CoMPARE Move UNIT 1s A STANDARD CPU HARDWARE coM-
PONENT OF THE CYBER 70 series MoDeL 72 AND 73: MODELS
172, 173, 174: AND OPTIONAL ON THE MODEL 76 COMPUTER
SYSTEM. IT PROVIDES THE CAPABILITY TO MOVE AND COM-

PARE DATA FIELDS IN STORAGE WITHOUT HAVING TO USE THE
REGISTERS,

THERE ARE TEN 6-BIT CHARACTER POSITIONS IN EACH 60-BIT
WORD, THESE POSITIONS ARE NUMBERED O THROUGH 9 FROM
LEFT TO RIGHT RESPECTIVELY, THE 4-BIT CHARACTER ADDRES-
SES OF THESE POSITIONS ARE (IN BINARY) 0000, 0001, .....
1000, anp 1001, CHARACTER ADDRESSEs 1010 THrougH 1111
ARE ILLEGAL AND CAUSE THE INSTRUCTIONS TO GIVE AN AD-
DRESS OUT OF RANGE CONDITION,

011231456 7] 8139
— — ,

STORAGE YWorD

DATA FIELDS MAY SPAN WORD BOUNDARIES AND MAY START OR
END AT ANY POSITION IN A 60-BIT WORD.

ExampLE:

5000 /f:%::f:;// g 7 CHARACTERS

5001 | - 10 CHARACTERS | »

5002 6 CHARACTERS C;%;;::f:;::>/f/”

THE FIELD ABOVE STARTS AT CHARACTER 3 IN worD 50000
AND ENDS WITH CHARACTER 5 1IN worD 50002. THE FIELD
HAS A LENGTH OF 2310 CHARACTERS. ONE LIMITATION FOR

5-39




USING THE CMU 1S THAT THE DATA FIELD MUST NOT BE IN
AN OPERATING REGISTER OR IN ECS/LCM,

COMPASS 3.X PROVIDES SYMBOLIC FORMS OF FOUR CMU 1nsTRUC-
TIONS, THEY ARE:

1) InpirecT Move | M
2) DirecT Move - DM
3) Compare COLLATED CC
4) ComparRE UNCOLLATED cu

OF THE ABOVE., ONLY THE INDIRECT Move (IM) INSTRUCTION
HAS THE SAME TYPE OF SYNTAX AND SOMANTICS AS OTHER CPU

INSTRUCTIONS, THE OTHERS ARE TRCATED AS PSEUDO IN-
STRUCTIONS BY COMPASS,

~
3

\

. |

i

l ‘

i

. i
. |



TR
InpIRecT Move (IM)

‘TH1s 1S A 30-BIT INSTRUCTION THAT MOVES THE CONTENT

OF A DATA FIELD TO ANOTHER DATA FIELD ACCORDING TO A
DESCRIPTOR WORD, MAXIMUM LENGTH OF THE DATA FIELD
THAT COULD BE MOVED BY THIS INSTRUCTION Is 81911g
CHARACTERS, THE DESCRIPTOR WORD CONTAINS THE LENGTH

~ AND ADDRESSES OF THE DATA FIELDS. COMPASS FORCES THE

INSTRUCTION TO THE UPPER LEFT OF A WORD BECAUSE IT IS

- EXECUTED AS A PASS BY THE HARDWARE IF IT IS NOT THE

FIRST INSTRUCTION OF A WORD, THE NEXT INSTRUCTION IS
ALSO FORCED UPPER IN THE NEXT WORD, BECAUSE THE LOWER
HALF OF A WORD CONTAINING AN INDIRECT MOVE I NOT
EXECUTED, |

FORMAT:
OPERATION{VARIABLE DESCRIPTION SIZEIOCTAL COD
M | By Move Per DEscrIPTOR| 30 |464J000000
B AT By . - [BITS
M K Move PER DEscrIPTOR| 30 |4640K
AT K BITS '
M Bu#K |Move Per DEscrIPTOR| 30 |U464JK
AT Bu#K

‘Execution: THE DESCRIPTOR WORD IS FETCHED FROM STOR-
AGE LOCATION (BJ)+K, IF THE DATA FIELD LENGTH IS ZERO.,

THE INSTRUCTION IS EXECUTED AS A PASS BUT THE EXECUTION
TIME IS LONGER., OTHERWISE, THE CONTENT OF THE SOURCE

FIELD 1S MOVED TO THE DESTINATION FIELD. [F THE Two
FIELDS OVERLAP, THE RESULTS ARE UNDEFINED. THE X0

REGISTER IS USED FOR INTERMEDIATE STORAGE DURING EXE-
CUTION OF THE INSTRUCTION AND IS CLEARED UPON COMPLE-
TION OF THE INSTRUCTION,

A psEuDO INSTRUCTION MD IS USED TO GENERATE A DESCRIP-
TOR WORD FOR USE BY THE INDIRECT. MOVE INSTRUCTION., THE
MD INSTRUCTION HAS THE FOLLOWING FORMAT:
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LOCATION | OPERATION | VARIABLES.

LOCSYM MD Lo X Gl Kyl G

L 1S THE ABSOLUTE ADDRESS EXPRESSION: ITS VALUE, IN
THE RANGES(O<L 8191, 1S THE DATA FIELD LENGTH IN CHAR-
ACTERS, THE UPPER 9 BITS ARE PLACED IN BITS 56-48 of

THE DESCRIPTOR WORD WHILE THE LOWER 4 BITS ARE PLACED
IN BITS 29-26,

.. - - - - - - -' '
b




KS IS ANY EXPRESSION, THE FIRST WORD ADDRESS OF THE
SOURCE FIELD,

CS IS THE ABSOLUTE EXPRESSION, THE STARTING CHARACTER |
POSITION OF THE SOURCE FIELD WITHIN THE WORD AT LOCA-
TION Ks‘

KD IS ANY EXPRESSION, THE FIRST WORD ADDRESS OF THE
DESTINATION FIELD,

CD IS THE ABSOLUTE EXPRESSION, THE STARTING CHARACTER
POSITION OF THE DESTINATION FIELD WITHIN THE WORD AT
LOCATION KD. ’

INDIRECT Move DEscrRiPTOR WORD FORMAT:
53 56 W 28 25 21 17

0 Ly K L | ¢

L S

WHERE :

Ly: UpPer 9 BITS oF vALUE oF L,
Li: Lower 4 BITS OF vALUE oF L,

THE DIRECT MOVE PSEUDO INSTRUCTION GENERATES A CMU
INSTRUCTION THAT MOVES A DATA FIELD IN STORAGE TO
ANOTHER LOCATION IN STORAGE. THIS INSTRUCTION DIF-
FERS FROM THE INDIRECT MOVE IN SEVERAL WAYS, IT Is

A B0-BIT INSTRUCTION THAT CANNOT BE SPLIT BETWEEN
WORDS AND THE DESCRIPTOR WORD IS PART OF THE INSTRUC-
TION. FURTHERMORE, THE LENGTH OF THE DATA FIELD IT
CAN MOVE IS LIMITED TO A MAXIMUM OF 1277, CHARACTERS,

INSTRUCTION FORMAT:

lLocaTion| OPERATIONS!  VARIARLE
LOCSYM DM Lo Kgs Cgv Kpo Cp
59 50 47 29 25 21 17 ; )
w5 | L, | K I R B S
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L 1s THE ABSOLUTE ADDRESS EXPRESSION: ITS VALUE, IN

THE RANGE 0<L<127. 1s THE DATA FIELD LENGTH IN CHAR-
ACTERS,

LU IS THE UPPER 3 BITS OF THE VALUE OF L,

LL, Ks, CS, Kn' CD: SAME As IN THE MD INSTRUCTION,

ExEcuTioN: SAME AS IM, EXCEPT THAT THE DESCRIPTOR IS
IN THE INSTRUCTION WORD ITSELF,

THE COMPARE COLLATED INSTRUCTION COMPARES THE CONTENTS
OF TWO DATA FIELDS., ONE CHARACTER AT A TIME., FROM LEFT
TO RIGHT, UNTIL A PAIR OF CORRESPONDING CHARACTERS ARE
FOUND TO HAVE UNEQUAL COLLATING VALUES, OR UNTIL THE
DATA FIELDS ARE EXHAUSTED, IT 1s A 60-BIT INSTRUCTION
THAT OCCUPIES ONE FULL WORD (IT CANNOT BE SPLIT BETWEEN
“TWO WORDS) AND CONTAINS ITS OWN DATA FIELD DESCRIPTOR,

IT uses REGISTER A0 TO CONTAIN THE FIRST WORD ADDRESS

OF A TABLE IN STORAGE THAT CONTAINS THE COLLATING VALUES

TO BE USED IN COMPARING CHARACTERS. THE RESULT OF THE
COMPARISON IS PLACED IN REGISTER X0,

FORMAT:
LocaTion [QperaTION]  VaRiamLes
Locasym | cc | L, K,, C. Ky,
59 50 47 23 25 21 17 0
6 LKL |k

L,.LU, LL ARE SAME AS IN THE DM INSTRUCTION,

Ky IS ANY EXPRESSION., THE FIRST WORD ADDRESS OF THE
FIRST DATA FIELD,

5-44
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C, Is THE ABSOLUTE EXPRESSION, THE STARTING CHARAC-
TER POSITION OF THE FIRST DATA FIELD WITHIN THE WORD
AT LOCATION KA.

Kg 1S ANY EXPRESSION, THE FIRST WORD ADDRESS OF THE
SECOND DATA FIELD,

5-45



CB'xs THE ‘ONLY ABSOLUTE EXPRESSION., THE STARTING CHAR-
ACTER POSITION OF THE SECOND DATA FIELD WITHIN THE WORD
AT LOCATION KB.

ExecuTion: THE FIRST WORD ADDRESS OF THE COLLATING
TABLE 1S OBTAINED FROM REGISTER AO, THE CONTENTS oOf
THE DATA FIELDS ARE COMPARED FROM LEFT TO RIGHT. ONE
CHARACTER AT A TIME FROM EACH FIELD, UNTIL TWO UNEQUAL
CHARACTERS ARE FOUND, THE COLLATING VALUE OF EACH
CHARACTER 1S OBTAINED FROM THE COLLATING TABLE. IF
THESE VALUES ARE EQUAL, THE COMPARE CONTINUES UNTIL
ANOTHER CHARACTER PAIR IS UNEQUAL OR UNTIL ALL CHAR-
ACTERS HAVE BEEN COMPARED, IF THE COLLATING VALUES
ARE UNEQUAL. THE TWO DATA FIELDS ARE UNEQUAL AND THE
FILED WITH A LARGER COLLATING VALUE IS THE GREATER OF
THE TWO FIELDS. THE COLLATING VALUES ARE TREATED AS
6-BIT UNSIGNED INTEGERS.

NOTE THAT TWO UNEQUAL CHARACTERS COULD HAVE THE SAME
COLLATING VALUE AND WOULD COMPARE EQUAL. UPON CoM-
PLETION, REGISTER X0 CONTAINS A 60-BIT SIGNED INTEGER
AS FOLLOWS:

X0 =L - N>0 IF FIELD A > FIELD B

X0 = +0 IF FIELD A = FIELD B

X0 = N - L<0. IF FIELD A < FIELD B

WHERE N IS THE NUMBER OF PAIRS OF CHARACTERS THAT COM-
PARED EQUAL,

IF L=0, THEN X0=e0.
- THE FORMAT OF THE COLLATING TABLE IS AS FOLLOWS:

59 53 47 41 35 29 23 17 11
(AO) | 00f 01|02y 03] 04| 05| 06| 07

(A0) {10} 11| 12| 13| 18] 15| 16| 17
+1

+7

-
.




CompARE. UNCOLLATED (CLI)
-THE COMPARE UNCOLLATED INSTRUCTION COMPARES THE CON-
TENTS OF TWO DATA FIELDS, ONE CHARACTER AT A TIME,

FROM LEFT TO RIGHT., UNTIL A PAIR OF CORRESPONDING
CHARACTERS ARE FOUND TO HAVE UNEQUAL VALUES, OR UNTIL

‘THE DATA FIELDS ARE EXHAUSTED, IT 1s A 60-BIT INSTRUC-

TION THAT OCCUPIES ONE FULL WORD (IT CANNOT BE SPLIT

'BETWEEN TWO WORDS) AND CONTAINS ITS OWN DATA FIELD

DESCRIPTOR, THE RESULT OF THE COMPARISON IS PLACED
IN REGISTER X0,

FORMAT:
LocATioN | OPERATION | VARIABLE
LOCASYM cu | Lf KA, CA, KB, CB

59 50 47 28 25 91 17 0
72 P T I O O S

Execution: SaME As THE CC INSTRUCTION EXCEPT THAT AQ
AND THE COLLATING TABLE ARE NOT USED., INSTEAD, THE
CHARACTERS ARE COMPARED DIRECTLY WITH EACH CHARACTER
REGARDED AS A 6-BIT UNSIGNED BINARY INTEGER.

REGISTER X0 IS SET IN THE SAME MANNER AS BY THE CC
INSTRUCTION.,
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LESsoN PREVIEW:

Lesson 6

IN THIS LESSON SEVERAL IMPORTANT DEFINITION AND SPE-
CIAL SYMBOLS THAT ARE AN INTEGRAL PART oF COMPASS ARrEe
DISCUSSED. THE Pseubo-ops EQU, SET, CON, anp VFD aRre

INTRODUCED,
REEERENCES:
CHAPTER 4
TrRAINING AIDS:

VisuaL SET V6

PrROJECTS:

HOMEWORK

0BJECTIVES:

COMPASS Rererence ManuaL #60492600

AT THE COMPLETION OF THIS LESSON THE STUDENT WILL BE

ABLE TO:

-1, DEFINE NAMES AND SYMBOLS AND GIVE EXAMPLES OF

EACH.

2. DENOTE THE DIFFERENCES BETWEEN DATA AND CONSTANTS,
3, DEFINE EXPRESSIONS, GIVE EXAMPLES AND EVALUATE

THEM,

4, IDENTIFY ABSOLUTE, RELOCATABLE AND EVALUATABLE
EXPRESSIONS,
5. USE DATA GENERATION PSEUDO-OPS CORRECTLY,
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CuNP AP NS D

-oras ws
S wN -

15
ie
"
20
21

22
2)

- . - - g s G ’ : h e [ bramee. - o . hy ey hesmem-ng — £t -
o - -

000000000V000NN00007
1229010000010 )00
000000000000000000)0
00000000000000000010
17224000000000000N00
17224000000000000000
1/420000000000000n00
aosSSINIITIIYIRIYIRIYIYIY
171040618)35645206520
17224400000000000000

1285671236567 604044

1722407001533)3733074) .

16427752426016A067266

00000000000000116)00
000000000000001106)00
17374704000000000000
17374704000000000000
1A570000000000900000

00000000000000000024
00000n00000000000240

(OMpase, Y, 4470, 00720708 07,34 .49, PALS

NN nurnAla

LIt n
l...................l.....QD....I.'.'.'...I'.....'..............................
L] »
[ [ ]
] 1EST 0 en 08 NUNFRIC DATA GENFRATED L
. [
[ o
0..000..0.0...0..o.no0..o..l.000..oo..ll0‘500.;0.000.000...000..0..00..0..0.0.0.
. .

DATA ’ POSETIVFE INTEGER

OaTA -9 NEGATIVF INTEGER

DATA 108 POST RADgA

DAY A ale PRE RaADINX :

DATA (9} FLOATING POINT NUMBFR - SINGLE PRECISINN

Data 4o.fFF FLOATVING POINT NUMAFR = DOURLE PRFCIS(ON

NEGATIVF FLOATING POINT NUMRER
FLOATING POINT NECTInaAL
FLOATING POINT FRACTION = 9/2 ®» })/28

INTEGER NUMDER
DOURLE PRECISION FLOATING POINT NUMBER

DATA -4,
DATA - n.006&
DATA 4.5
DATA 1234567123456 1644444R
DATA  4,012345670123656712€6F

L] [ ]
[ ] [ ]
L] USE E FNR POYERS OF 10 [
[ ] .
[} . . ]
..0..'.'.6.........OOCOIOOOOOQOCDOQCDIll....Q.l.l.l.ll.l'.ll'.’.....l....i..l...
[ ]

DATA Y Y 40000 INTEGER

OATA 4LEES COMPARES 10 &F4&

DAVA t.Fb 40000 FLOATING POINT SINGLE PRECISION

OATA. 4. .FES 40000 FLOATING POINTY DOUBLE PRECISION
[ ]

QO.....O..Q.o.DI...Ol.DOOQIOOCQ..0..'0.00'.0.....0.....I.......Q..Ol....Q.Q..Q.I
[

"USF S FOR ANARY SHIFTING IN WOHDS

...00.I..OI.I......ll.......I.....I....‘.l......Q....C..........I............O.

001 010 0 (RINARYSI2R®2 s 24R)

DATA 1081
001 010 000 O (RINARY = J2Be)60 = 240R)

DATA . 2RS4

L]
.0................O..l............ll..llDQQ‘.....II_...........I........l........

. L)
.

USF P SCAL ING FOR UUNNORMALIZFD NIIMIERS L4
.

[
[



NUMDATA

32
1)
3s
35
J6

NUMDAT

172%5000000000000000
20000000000000000050
2003000000000000000%
17740000000000000%00
00000000000000000000
177)0000000000000002

17760000000000000002
(T IR RRNRRRRRRRARLY
00000000000000000000
00000000000000000000

a73008 SCM

ErRNe NIRECIONY,

A TYPE fangw

OCCUKRFD ON PAGES

3
e . - _ s
IIIII‘ |III'3 llll' Illlr llli' AIIIII IIIII IIIII lIIII lIIII lllll IIIII lIIIl :

DAtA
DATA
AT A
DatA
Darta
NATA

40,0

«0,P0O
40, ,pP=-)
“0.r

N 0GP0

N.N&Pb

CUNPASS Y.%-410, 6728700 07,94,.59. PAGE 3

“NORMALIZFD FLOAIING POINT MymHEH
UN-NOHMAL LLLD FLOATING POINT NUMREL (POSTT INNED)
SHIFTIFD RIGUT
SHIFTED (EF
NO SIGMIFICANT NITS IN WEGISTER
LEFT Snifd

.ll.l.l.l.......'_...Q......',..........'...........'.‘....Q......‘I.....Q........l

<

EVALUAT)ON UHDER - IS F THEN S THEN P

DATA
DATA
DAVA
tNn

TORAGE USED

1. 2P1S-SEY

=1.2P15-4€1

nekes

MODEL 176 ASSEMNL Y

0 SYMHOLS
0 RLFEMENCES

TV STATEMENTS
0.06A SECONDS

! FARUR IN NUMDATA

ADNATSS FITFLD van,
3

COMPASS 3.5-470, 06728718 07.)4.59, PAGE o =

“ry NR2-  CYRl1TS-.¢N) &LAI/NEA  0NZ1S/7A
07.34.5S7.00NODIN  Fogw 758
07,34.,57,.1» 000DNbAD WONDS - FILE INPUY
07,34.57,.00N, PSEe027PeT20TO)NAMILLEP

o NC nNe

07,.36.59,00MPASS,
07,7%,.59, 1 ERAON (M NyunAta
07,% .59, ASSIMALY EGRons, «7300N SCH usED,

0.116 CPU SECONDS ~ ASSEMM Y ()M,
ONONIBAR WORDS - FILE VUTPUT « UC &

07.14.59,
07,14,.59,0P

07,134,599, .8 WA wOHDS 10752 “ax usEn)
U7,34,59,.Cpa «146) SEC, JJ4) ANy,
07.%6,59, 0 4P SPEC, <&AR AN,
07,36,59,.CM 9,359 nws, «ST1 ADY.
o'.',‘“.so.ﬁs ’ . '0202
01,36.59,pPp 24196 StcC. DATE 04a/72R/1R

“"]hbsqn‘\, I.'NO O" Joﬂ. SN

i
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DATA

N O

"
12

13
16
15
113

17

20
21

22
23
26

25

26

27

. . .

01020104050600000000

01020304050607100000
00000000000000000000

01020304050655555555
0§020104050607101155

£555555500020)040506
$5010203060506071011

00000000010203040506
00010203040506071011

01020104050600000000
01020304050607101100

01020104050600000000
07020304050607101100
01020104050607101112
00000000000000000000

01020304050600000000
7679747322040 077027
01020304050600000000

04050601020355555559
1IV2T106150422222222

0405060102015555555%

5110010203

S1100000A7 o

110000070 o

$110000067 o

AL A

TYPEH

TYPEA

TYPER

TvyPEL

TwrEl

OATA

IDENT
ENTRY
LISy

usrF of

DATA
DATA

SPacCt

DATA
DATA
SPaCt

DATA
DATA
SPACE

DATA
DATA
SPACL

DATA
DATA
SPACL

DATA
DATA

DATA JO7ARCUEFGHIY

DATA
DAIA
DATA
SPaCt

DAYA
OATA
DATA
SPACE

SA)
SPACE

Sa
SA)
Sal

NATA
NATA
]

NATA PSFUNO

ACARCDFF
QCARCDEFGHE

AHARCDEF
QHARCDEF GH]

2

AAARCODEF |
QAARCDEF GHI
2

ARARCOEF
QRARCDEFGHT
2 .

ALARCODEF
QL ARCOEF GHIL
?

ALABCDEF
QZARCDEFGHT

+O6CAHCOEF
~6CANCDEF

G6CANCDEF
1

+HeDEFAACS
~HeNLT ARC®
HeDEF ANC®
\

WRAARC
]

s AADEFG

s=-4ADEFG
=N4AULFG

COMPASS 3.5-470, PAGE

0A727/78 0N, 49,29,

op seossoCHARACTER Dl'l..'...

LEFT JUSTIFIEN WMITH 2680 FlLL. FOP DATA TEMS OR
LIVERALS, 12 7FRD BITS ARE GUARANTEED AT THE ENO OF

THE STRING EVEN IF ANOTHER WORD NUST BE ALLOCATED,
FOR A CONSTANT. THE 7ERO BITS ARE NOT GUARANTEED?S
C 1S THE SAME AS L FOR A CONSTANT

LEFT JUSTIFIED WITH ALANK FILL

LEFT JUSTIFIED WITH ALANK FiLL

AIGHT JUSTIFIED WITH RLANK rFiLL
HIGHT JUSTIFIED WITH PLANK FILL

RIGHT JUSTIFIFD WITH 2ERO FILL
AIGHT JUSTIFIED WiTH 1ERO FILL

LEFTY JUSTIFIED WITH JERO FILL
LEFY JUSTIFIED WITH ZERC FILL

LFFY JUSTIFIED WITH ZERO FitLe FOR DATA 17ENS OR
LITFRALS, SIX ZERO RIS ARE GUARANTEED AT THE END
OF THE STRING EVEN [F ANOTHFR WORD MUST BE ALLO-

CAVED., FOR A CONSTANTo THE BIvS ARE NOTV GUARANTEED
SIGNNoTYPESTRING
SIGNNe TYPLSTRING
SIGNINe TYPE+STRING

Slﬁu.[VPE-DELlullthoslﬂluo'ntllﬂl'tﬂ
SlﬁN.!VPr.DELlnll[ﬂoslﬂlnooottlnll(“
slﬁu.lvrs.0£Llﬂlltn.stﬂluo.nttlnl!rﬂ

N.TYPE STRING

I.SIGN-N."P(.S'R‘NO
2.SIGNINTYPE ¢ STRING
"eS 16NN TYPE L STRING

2




° 12 S
DATA _ COMPASS 3.5-470. 06721778 08.49.25. PAGE 3

E€JECH _
USE OF DATA PSEUDNO OP seesseNUMERIC DATA®®scse

30 000000000000000001 2% DATA RS  VALUE

IV OTIITTRNNNINIININNNNTS DATA -3 . SIGN.VALUE
32 172049000000000000000 OATA 1.0 . STGN.VALUE
33 17225000000000000000 DATA Se0 SIGN.VALUE
36 1724500631463146))40 OATA 020.3 SIGNPRERAD IR, VALVUE
IS 172450406314063146)146 DATA +020.3 SIGNIPRENADIXVALUE
36 605327314063146314631 DATA -D20.3 SIGN'PRERAD IR o VALUE
37 172640060000000000000 DATA B20.) SIGNIPRERADIR « VALUE
A0 6OSIINITIRITTIIINYNY OATA -020.) SIGN+PRERADIR o VALVE -
4) 17244060000000000000 DATA +020.3 SIGN+PRERADIX +VALUE
42 17136314631463146315 OATA 5.0€~2 SIGNVALUE «MODIF IER
43 17)07840000000000000 DATA 5.0€2 SIGN+VALUE +MODIF IER
44 }J7)07640000000000000 OATA 5.0EE2 - SIGNoVALUEsMOOIF JER
4S5 16500000000000000000 )
46 17307640000000000000 DATA e5.0€E2 SIGNoVALUE «MODIF ITER
47 16500000000000000000 o
S0 6osTO0)INTITTIIIITINY DATA -S.0€E2 SIGNVALUE +MODIF IER
LY Y2222 RAARRRRAAA) : .

o) S2 20000000000000000001 DATA 1.0P0 " SIGN+VALUE +MODIFIER

| S3 SITTNNNNINNINRINNIRIRINYS DATA -1,0P0 SIGN«VALUE +MODIF LER

v S& 177400000000000004500 DATA 3J.261P) . SIGN+VALUE +MODIF LER

' . S 17200400000000000000 DATA 0.18P47° SIGNsVALUE ¢+MODIF IER -

N IS OMITTED

56 $555555555551511160S DATA  ASMINE®
57 DATA  Hee
ST 082222101245511165520 DATA L*ERKOR IN .POQ*
60 04210000000000000000
[ ]
o N=gQ
[ ]
6] SS555555545512171016 DATA  0AJOMN
62 12171016000000000000 . DATA  OLJOHN DOE SPACE ACTS AS A DELIMITOR
6) DATA oL JOHN DDE SPACE ACTS AS A DELIMITOR
? : 63 Ti1l10021714 : Sy QRS YMBOL . :
? 7120010203 Sx2 NHABCOEFGHI Y
68 7130000060 SK3 1R,
A 65 00000000000000000000 DATA 1R, el
66 0000000000000000012) MINE DATA 1238
CONTENT OF LITERALS BLOCK,
67 $5555555555504050607 DEFG
10 22222222222211121170 ARAAARS ¢4 4
n END
473008 SCH STORAGE USED . 84 STATEMENTS 8 SYMAOLS

j ‘ - HODEL 174 ASSEMPLY 0,08 SECONDS Q9 REFERENCES



nAlA : . COHMPASS, V.5-46T70, 067217718 08.49.275, PAGE )
STORAGE ALLOCATION, ‘

ADDRESS  LENGTM HINARY CONTHOL CARDS,
[} 1 ] IDFNT  DATA
n . FND
BLOCKS 1YPE AUDRESS  LENGTH
PROGRAM®  LOCAL 0 67
LITERALS® LOCAL 67 2 :

FNTRY POINTS,
DATA Phe

pava A | ) COMPASS 3.5-470, 06/27/78 08.49,2%. PAGE 4
1 FRAOR N DATA

COMPASS 3.5-470, 06727778 08.49,25. PAGE S

DATA
o) ERROR DIRECTONY, ,
i ) -
o A TYPE ERROR ADDRESS FIELD 84D,
OCCUNRED ON PAGES ;|
T TYPE ERRON ADDRESS VALUE EXCEEDS FIELD SIZE» RESULT TRUNCATED
OCCURRED ON PAGES h ]
NATA COMPASS 1,5-4T70, 06727778 08,699,725, PAGE (3
Symany I1C REFERINCE TARLE,
DAYA 26 PROGHAMS® 2702 F 2756 |
HINF h PROGHAMS® Wab L :
TveF A 5 PROGR AN 2721 L . :
TvegC 0 PHOGRAN® 2707 L .
TYPEH h ] PROGRAM® r7A LY
TypEL 1 PROGRAM® 2731 L
Tyegp ? PHOGH AN o726 L
Tvpl? LI ponGHaMe 2736 L

_ i, ) ) - P
o e - v



uFF NP2~ CYN1T75-8SN) LLNI /RN 0S/)S/TIA
0R. 49,21, 00NG0SR  FAgn Y
OR,49.2).19 00000574 WONDS - FILF INPUS o Dr pe
00.49.2).N0N, PSNe021RLI2CTAIAMILLER
00.49.25,COMPASS 1LO=8388)
0M,49.25, 2 WARNING “FSSAGES IN DATA
0R,.89.25. } FRAOKR (N DAIA
OR.a9.26. ASSEMBLY [QRONS, S7J00R SCM USFD,
On.49.26, 0,139 (CPU STCONDS ASSEMALY 1IME,
00.49,26,0P 0000121¢ wWOMDS -~ FILE DUTPUT o DC 40
08,69,26,45 3504 wORpDS T06A MAX USED)
0n,49,26,.CPA 166 SEC, JI60 AD,
00.49,26.10 491 SEC. <491 ADY, )
0R.49,.26,CH 9.93) XNwS, +606 ADY, »
00.49,.26,8S o204 ) |
08.49,26.PP . 2+839 StC. DATE 06727718 ‘ N

08.49,26,EJ0 FNO OF 308, SH

L=9




con COMPASS 1.5-470, 0A/21/718 16,29.2), PAGE 2

INFNT  cON
ENTRY CON
..l..l....llc.Q...O..0...0...l..l..l‘.000.00.......l.l'....l.....0...0...0......

4 )
. CON = GFNFRATE CONSVANTS 'y
[ ] . ®
) INE #CON? PSEUND INSTRUCTION GENERATES ONE OR MORE FuLL WORDS OF o
] AINAHY NATA IN THE NLOCK IN USE. 1T DIFFERS FRON DATA N THAT |V .
. GENEHATFS ERPHESSION VALUES BATHFR THAN DATA JTENS AND DIFFERS FROM ©
. VI IN THAT THE FICLD SEZ2F 1S FIXED, : ’ ¢
L4 .
oLOCATION OPERATINN VARTABLE SUBTIELDS ™
- ) -
sSYM coM EAP ) oERPRoceseseFUAPN .
. [
eSYM IF PRESENT, SYM IS ASSIGNED THF VALUE OF THE LOCATION COUNTER AFTER THE o
. FORCE UPPER OCCURS, ™
L] o
sEXP] AN ABSOLUVEs RELLOCATEABLE. OR ENTERNAL ERPRESSION THE VALUE OF WHICH wiLL
. AE INSEHTEN INTO A FIFLD HAVING A SIZE OF ONE wORD. FOR PPU ASSENALY, ¢
. FLOATING POINT IS NOT ALLOWEDe. FOR CPU ASSFMBLY. DOUBLE PRECISION |S NOT®
e ALLOVED. : ™
L] )
...O...I.I.C..I.CIl.............0..II...0.000.....0...I..I...I..........O.I.....
® 00000000000000000000 CON CON 0
§ 00000000000000000006 CON ('S
(o)) 2 0000000000000000000) coM |
) 3 00000000000000000024 CON 20
© 4 0000000000000000005S CON 1R
S ©0000000000000000003) CON LT}
6 00000000000000000064 oy \Re,
7 000000000000000000)) ‘CON 190, 1L01HO,LAD
10 11000000000000000000
B 3355555555955595555555
12 55555%555555555559%))
13 00000000000000000060 ' coN L
A i1s 060000000000000000000 DATA 10,010
1S 160240021 ENDRUN
1 END CcOoN
473008 SCH STORAGE USED : AD STATEMENTS 2 SYMROLS
HONEL T4 ASSEMALY 0.044 SECONDS v REFERENCES
)| FAROR IN CON )
con : ' . COMPASS ).5-400, 0A/2T/78 16.29.2). PAGF b

ERROR DINECTIOAY.

A VYPE FRAOH ADDRESS FIELD dAD,
NCCUMRED ON PAGES 2

_ . - . . }
. g PR




CoN v : - COMPASS J.5-4170, 0h/27/18 16,29,2)3, PAGE 1
STORAGE ALLOCATION, :

-

ANORESS LENGTH RINANY CONTHOL CARDS,
0 B § 4 IDENT  rON
1" END cON

? , ENTRY POINTS,

CON L

EATERNAL SYMAOLS.

SYSe
: €N COMPASS V1.5-4T0, 0hs27/778 16,729,229, OAGF &
: SYMAQL IC PRFFOFNCE TABLE, : ‘L : '
: coN 0 pPuNGRAMe 2702 F 2725 ’
v Cyge= 0 FulEunaLe 2739
; o)} )
j 1
O

I MFF NR2- CYB175-SN} 4LB7/R6B 05715778
; 16.29.20,00N00My FROM /%M
: 16.29.20,1P 00000384 WOHDS ~ FILE INPUT o DC N

16.29.20.00N. PSCe0218e72CTOILAMILLER

16,29.22,CONPASS, }

16.29.2). 1 FRARON IN CON :
: 16.29.23. ASSEMBLY ENAORS, 473008 SCM USFD,
} 16.29.2). 04093 CPU SECONDS ASSEMALY TIME,
; 16,29.23.0P 00000704 wOHDS -~ FILE OUTPUT o DC &0
g 16.,29.23.M5 ISA6  wORDS. 7168 MAX USED)
: 16.29.23.CPA «11S SEC. 115 ADJ.
; 16.29.23,10 o678 SEC, <678 ADJ,
E 16.29.23.¢CH 0.606 KNS, " 0525 ADJ.

’ 16.29.23.5% .18

16.29.23,pP 2.950 SFC, " DATE 04/727/18 . ‘ ' .



L
STORAGE ALLOCATION.

Y=t 0,

(NMPASS

ACORESS LENGTIN AINAHY CONTHOL CARNS,
° 22 1IDENT  NiS
22 ‘ END fFInst
ENTHY POINIS,
FinRsSt e
EATERNAL SYMHOLS.
SYS:
[1] B3 COMPASS V,H-4Th,
[e)) 1NFNY nic
] 1§ [ 4] Wy
— . NTRY Fl ]
A L ]
. USF OF N1S. SFUDN INSTRUCT TON
[ ]
d . i
LISt N ¥
o 010201040506071001112 FIRST oIS 2¢ ARCOEFGHI JXABCNFF GHTY
1 1301020040504071011
2 01181405160116140516 nts 20 ALLENALLENALLEN
3 0116160516555555565% :
& 10172704310000000000 nis Qe *HOWDY®
& 03171520012323550530 nts 5/COMPASS EXAMPLE 600D/
6 01152014055507171706
7 00000000000000000000
[ ]
. USF OF 1557 PSEUND OPERATION
[ ]
10 10 SAVE pss? A
20 . SAVEONF Ass?
20 7160247021 £ NNRUN
\ DEFAULT SYMROLS DFF INED RY COMPASS,
onR SYSe
22 _ END riast
47300R SCM STORAGE USED 22 STATFMFNTS

MODFL 176 ASSFMALY 0.026 SECONDS

Vas2170R  36.,29.3%. PAGH ]
0n/20718 16.29.15. DAGF 2
3
o
Dy‘iwc@g}/
v
W/
& SYMAOLS

5 REFERENCES



| 3 - . = - - N .
‘ - | " .II' III‘- llll IIII

"I1s . COUPASS 1.5-270, 06s21778 16,729,715, PAGE L)

SyuNOL IC REFERFNCE AN L.
| Finst 0 PUNGRANS 2702 ¢ . 2709 L
| save 10 ~  PuOGHAM® 2720 L . S
SAVEONT 20 PPOGRAMS® 2rav : ,
SYSe 0 fatgAnALe 2/2) v .
|
NEF NB2- CYRETS-SNI MBI/RGD  05/15/170

|ﬁ.?9.]?.00"00nv '"0” /7SN

16.29.32.1F 00000256 wONOS - FILE LHPUT o+ DC 04
16.29.32.00M, PSNeD27072CTONRAWMILLER
16.29.36,COMNPASS,

16.29.35, ASSEMDLY COMPLEVE, 473008 SCH USLD,
16.29.)5. 0.070 CPU SECONDS ASSEMALY TiINE,
14.29.35.0P 00000%49 wWOHDS ~ FILE OUIPUT o DC &0

- 7 16.29.35.45 IS804 WORDS 10752 MAN USED)
— 16.29,35.CPA «09% SEC. <095 ADJ,
- 16,29.35,10 <470 SEC. eT0 ADS,
, 16.29.35.CH 7.947 nuwd, «.. T «&RS ADY,
: ) 16.29.35.5% 1.05)
‘ 16.29.35.vP J.148 SEC. DATE 06727770

16.29.35.80 (END OF JObe SH




Zt=-9

LitFRag . COMPASS 1,.5-470, 0A/27/18 16.30,59, © PAGE 2

LU AT TY
fNIRY 1
[ ]
L4 .
. “a
. USF OF 1 LTFUAL PSFUDD OPFRATION WF NR2-  CYBITS-SNI «LUI/ROA 0S/15/78
. 16.30,56,00N00MR  FAQN /5n
) LIST  LeRebeD 16.30.56, 1P 00000320 WONDS - FILE INPUT o« DC O
0 5130000020 o 3] SAY 1.5 16,30.56 00N, PSNe027872CVONIAMILLER
S140000020 o Sag 21,0 16.30.58 ,CONPASS, ‘
[ T A TS (23] X)ens 16.31.00, ASSEMBLY COMPLETE, 473008 SCN USED.
20000 KT 7 16.31.00, 0.081 (PU SECONDS ASSEMBLY VINME,
S170000007 o SA? SAVE S 16.31.00.L60,
2 5110000022 o sa) =0.0 lb.]I.OI.DNf:;lll_oI)n
mm Fry - lbo]'oolo‘. .
3 Sir000001) ! " SA7 ::v£| 16,31.01,0P 00000896 WORDS ~ FILE OUTPUT + DC 4
28707 NR? x? 16.31.01.MS IS86  WOHDS ¢ 7168 MAR USED)
& 5170000012 o SAT  SAvEel 16.31.01.CPA -127 S€C. ‘652 ADY.
120000023 o SA2 21,5 16.31.01,.10 <432 SEC, +632 .
s 3oez Fx6  x2exl 16.31.01.04 10-066 Hus. i
o 16.31.0).5% .
200 1a000001s o Shn  asvred 16.31.01.pp 3.3715 SEC, DATE 06721778
[ ) ‘0"? ey L3R P4 IG.JI.OI.IJ [ND or JOB. H
S170000015 SA? SAVE o4
: 44012 Fxa [ R V2 P
T 5160000006 o ' SAA SAVE S
FNNRUN ' ) .
7160247020 SR6 INENDe4 e ENDRUN )
10 2045%5¢ LX4- 400 ENDRUN (]
0100000000 2 RJ sXSYSa ‘ ENDRUN )
1" TyrmnnrnIvIN IR IYYY SAVF DATA .0
12 6 RSSZ &
DEFAULT SYMROLS DEF INED RY CONPASS,
o SYSe
CONTENT OF LITLRALS ALOCK,
20 17206000000000000000 ors
24 12206000000000000000 oPS
22 00000000000000000000
23 172)17000000000000000 00¢
24 £ND ]
4TINAA SCH STNRAGE HSED 3V STATEMFNTS 3 SYMROLS
MONFL 376 ASSFEMRl Y 0,038 SECONDS In REFERENCES
LiTERay : CONPASS 1.5-4170, 0h/27/78 16,30.5%9, PAGE ]
SYMHOL IC WFFFRENCE TANLE . . -
Sayf 1 PROGHANS 2713 8 2716 S 2718 S 2722 S 2724 § 2726 S 273 L
ST [] PHOGIANS 2702 ¢ 2709 ¢
SySa [ EaTENNAL® 2710




T €1-9

DUwP

LOAD HAP = LITERAL

CYNER LOADER ) 4=-470

fwA OF THE LOAD 1"t

LWA+) OF THE LOAD 175

TRANSTFR AONRESS -~ ST ni

PROGRAM ENTRY PUINTS -~ LETERAL (10 ]

PROGRAM AND RLOCH ASSIGNMENTS,

ALoCn ADDHESS - LENGTH FILE DATE | PHOCSSR VEN LFVFL
LIVERAL m 26 LGO 06721718 CONPASS 1.5 &70
SYS PN 135 0

«02) CP SECONDS

nELATIvE

0011}  S1300 00131 Stann 00192
001104 1IN0 00122 <C&T07 46000

00120 s1600 00127

rian? 81021

ovl2a 00000 00000 00000 00000

eeldy 00000 00000 00000 00000
00136 17257 00n0O 000NN 00000

LITERAL
STORAGE ALLOCAVION,
ApDRESS
°
2

LENGTH

2%

SL-SYSLID 05716770 CUMPASS .5 &T0

132008 €M STOHAGL VISED

PP Il el 3

30736 26707 S1700
St1o0 nnl(]‘<|?00

20650 01000 n01 Y7

00130417215 00000 n000O

04000 00150 n0NOV

0010
00134

44000

00000

0ns21/718 J8.30.01. PAGE i

HARNWARE COMUFNTS

PROCESS SYSTEM REQUEST,

1 TANLE MOVE

51100 0013
N6LE 26406

n0000 00000
17206 00000

n1300 00000

COQPAQS )-5"‘ 10.

BINARY CONTHOL CARDS.

JOFNT 1 ITENAL

eno St
ALOCKS  TYPE  ADDRESS
PROGRAN® LOCAL 0
LITERALS® LOCAL 20

ENTRY POINIS,
St ne
EXTEANAL SYMAOLS,

SYSe

LENGTH

20
4

1711 AA000
51600 00125 40712 S1700 00126 &ARI2

00000 00000 1012517217 00000 00000 00000

00000 00000 17204 00000 00000 00000
00000 0000 04000 00122 00000 00000
0as27/778  16,30.59. PALE ]




¥1-9

vEp

13

14

15

16
17
20
21
rd4

- 1 v . ) a »
- - - - - | [ p ¥
> B ” | z

00000000000000000)00

’s

0000000000
0025
1531060114050n
00
tool
5420000032 o
15310
811140%00001001
5120000033 o :
000000001
010

00000000000052
00030

000000004
$130000003 *

1555000009
020404
270118

5110000038 o
3
5120000032
5130000036 o
’ A T4
36
40
s)
.5
.7
5130000032

5140000031 o
5150000042

$21100005%
5121010203
$11201025%
$)14301020)
5154020104
5120811252
411001065%
«12001020)
At30020)04

0102032301

*» © & & o o O

«C ® 01 e

SAM
CEeny
186

TAGY

vFD
cHxLDY

con it

roupass j.h-alo,

InrNe

vin

INTRY VFD
HSF OF vrD PSFUND THNSTRUCTINN
DATA 1000

Fou 260

vin 15715310

(13 8 L4 '

VED L2 /7CHECxN

VFN 4270LHYFILE

vFD JR/71001A

SA2 (L {N AL

vrn «2/70LNYFILE IN/71001A
SA2 CHKL (T

vin 217801072

vFD «O0/CHECK]

vFiD 10/3:3074

sA) TAG

vFO 187 IMARC 246 /8HSAN 'IR/0
VFD 1173MABC

vFD JR/7INSAN

USF OF LITFRAL PSEUDO INSTRUCTION

b1 Y} 210.5€4
Ly Tels0+20E2
SA2 cHwp I?

SA) CHKE T2
LI Tele0020€2
Lty T+SHAAC 2
LIy T+SHARCOF o2
Ll 7eSHANC
LI A +SHARC2
(W A TeSHAND2
SAY a?

SAs 210.5F4
SAS Y4

FRAMPLE OF CONSTANTS

SA) LARS L

SA? al«INARC
SA) n2+IL A0
A4 n)s IHANC
SAS Re o AHANCDH
SA? LI

sn) Wwan

(¥ipd Mapc

SR} LUARCD

PR ne e VC

bAs37/98 09.01,.4A.

PAGF



ST-9

vFd

2)
L}
25
26
27

30

h))
J2
»
Is
35
R 1
37
&0

&2 .

4)
YN
“5

LR}
S0
S3
52
53
54

102030

1020130
106000
102000

¢ - -
DWNOO~

5110000006
5110000010 o

Si10777176.

#120000000
6120000011
6140771777)
5110000052
$110000052 o
$11000005)
6110000000

7180287021
20650
0100000000 X

§11406321200000000000
00000000000000000007
00000000000000000001F
00000000000000000000
00000000000000003720
00000000000000000007
01020156195555559555
00000000000000000007
0102030406555555555S
00000000000000000002
00000n0000000000N00T
01020155555559595555

oNno0NaN00VNNNNN0000G

010207356 1555555559559
n000000000UN00000NN0T
01020456319555559955%
172148220711 7601560
164613461652361156556
260051403100127201242)
onpoonnoovnnnANNONnan

CONPASS J.5-4l0C,

w0 £ W shC
THREF fFou «LsRCD
FOuUnR SE1 aLan
FIVE sSEt 2LAR
Six fou 1,80
SFVEN Stt ’
F£IGHT SF 71 [}

NINE sty L

16N SE1 in
ELEVEN SET "
LARGE = AR RRAL

EXAMPLE OF ADDRESS EXPRESSIONS

SA) TAGeY
Sal TAGeSEVEN
SAY TAGSEVEN-ELEVEN

SA2  NINF

SRz NINE/24TFN-FLEVEN/SEVEN
She FIGHISNINE *-4

SAL  1¢33.04159FF

SAl  1°2).16159¢€

SA) 20CTENCHARCTS
111} 10/0
ENNRUN

SX6 IKEND®S e}

Lr6 400

RJ) =2xXSYS»

ENDM

DEFAULT SYMBNOLS DEFINED AY COMPASS,
§YS=

CONTENT OF LITERALS BLOCK.

nS%apP
6
A
14
K
ABC.2
[
AHCDF
1
6
ARC
n
AHT ¢ 2
6
AHN.2
NI IPIOSHMIR
LY L2 S YO i

TENCHARCTS

06,2077 09.03.48.

PAGE

ENDRUN
ENDRUN
ENDRUN
ENDRUN

| |||Il "Illl 'Illl - / r ‘ ‘ | ' : o ;
‘ : B B \ : i E ., ] ]

i . ] ! 5 ‘4‘1 ) .
: .




9T-9

VFD
STORAGE ALLOCATION,
ARDRESS
[}
55

vrp

5%

vFOD
CRROR DIRECTORY,

2 TYPE ERROH

1 TYPE ERRAOR

CONPASS ),5~470,

LENGTH - BINARY CONTHROL CARDS,
55 INFNE vFD
. END vFD

HLOCKS 1YPE AUDRESS LENGTH
PROGRAM®  LOCAL 0 N
LITERALS® LOCAL n 24
ENTRY POINTS,
vFD 1.

EXTERNAL SYMAOLS.

SYSs

ENN

4TINNA SCH STNRAGE 1ISFD

“ODEL 174 ASSEMALY

COMPASS ).S5-470,

vFn

A STATEMENTS
0.09) SECONDS

COMPASS ).5-470,

ADDRESS EAROR ON SYMBOL DEFINITION,
O0CCURRED ON PAGES 3

ADDNESS VALUE EXCFEDS FIELD SIZEs RESULT TRUNCATED
b )

OCCUNRED ON PAGES 2.

06721718

0A/21/78 09.0),.4R, PAGE

19 SYMAOLS
4n REFERENCES

067277718 $9,0)3.48.

MFF  NR2- CYRITS-SN)

09,03.42.00N,
09,03.47,.COMPASSILO=3888)
09.03.48.
09,03.48, ASSEMBLY CONPLETE,
09.0).48.

09,0).48,L6G0,
09,03.49.ERROR NODE 01},

09,013,648, PAGE

PAGE

S

aLB7/R6B 05/15/78

09,03.41,00N00SR  FROM /SN
09.03.62.1P 00000384 wOHDS - FILE INPUT
PSN.0278,T2CTOI1A,MNILLER

e OC (¢

4 WAHNING MESSAGES IN VFD
473008 SCN USED.
0.148 CPU SECONDS ASSEMBLY TIME,.

ADDRESS =000130

09.03.50.0P 00001920 WORDS - FILE OUTPUT o ocC ¢

09,03.50,MHS JSAA  WORDS
09,03.50.CPA « 254 SEC.
09.03.50,10 «659 SC€C.
09.03,50.CH 12,1646 NNS,
09,03,50,.S5S

09.03.50,.PP 6.945 SEC,

09,03.50.E0 END OF J0Be SH

7168 Max USED)
«2546 ADJ,
<659 ADJ,
« 742 ADJ.

1.656
DATE 06/727/178

-‘ -‘ - r 7 f | ; )



" . . _ - . ) o

vED COMPASS ), 4-470, 0&/727/18. 09.03,4n, PAGE 6
SYMRNL IC QFFFOFNCE Tau F,
cHEcx] 2% 2707 2710 s}
CCun it \I4 PrOOGRANS 2/7)R 273 g FEAL /7%
(CLTR A 32 POOGHANe 2718 2738\,
E1GHT 0 wvorn wea
ELEVEN 1) RIAL N e 719
FIveE 102000 106 D .
fFoum 10e0n0 oy n
LapGF 12222221 7in
NuE n A4 L)) 31n e Is?o0
ONF 102030 2787 n
SaAM 0 PROGRANS® ° 2706 1
SEVEN ? J’oe n (V4 IS 1 3719 _
SYSe o FATERNAL® 3I/72A
taG 1 POQGRANS® 2708 2724 3715 kAT e
1aG) 10 PROGRAMS 2726
1N 1? 3709 o 3719
Tunee 1020730 02 0
Tvo 102030 ol o |
vFo 1 pPoOORAN® 2702 ¢ 2737 .
) |
|
|
|
|
?\ LOAD MAP ~ vFD CYHER LOADER |,4-470 06/21/718 09,03.49, PAGE ) 1
5 \
~J
‘FYA OF THE (0AD mn
LwAe) OF THE LOAD 226
TRANSFER ADDRESS -~ VFO 124
" PROGRAM ENTRY POINTS == vFD 124 ’
A ] \
|
%
PROGRAM AND RLOCK ASSIGNNENTS, i
ALOCK ADDHESS  LENGTH FILE Date PHOCSSR VER LEVEL HARNWARE  COMMENTS |
vFO (13 SS LGO 04/727/18 CUMPASS 3.5 470 !
SYS.AN 166 40 SL=SYSLIB 05716778 CUMPASS 3.5 4170 PROCESS SYSTEM REOUEST, i

+02) CP SECONDS

132008 CM STNRAGL USFD

1 TAGLE MOVE



Dmuex,

P ~ 000000 A0 000700 GO 000000

Pa 123200 &) 000055 A1 00000} CiAl)= St)0 0000 0103 1100 0055 CiRlte 0nO0 0000 0000 0000 0000
FL 0001300 A2 010206 R2 000n02 Cta2y= . CiR2)=  0000. 0On0 0000 0000 0000
€M 700700 A 00014) A3 o0l27)) Ctal)=s D000 0000 0000 0000 0007 CiA)) e
Pf  00004) A& 000)&2 B4 000101 ClAe)s V1740 6321 2000 0000 0000 CilRe)s :
FE 000000 AS 000153 RS 000124 CtAS)e DOOO 0000 0000 0000 0002 C(nS)s 110 0001 4251 2000 014)
MA  00040D0 A6 000001 BA 000100 Clak)= 0000 0000 0UV00 0000 0000 Clna)s

AT 000001 A7 0277156 Cta7)s 0000 0ODO 0U00 0000 0000 ClRT )=

X0 0000 0000 0000 0000 0000
nl S110 0000 010) 1100 0OSS
X2 0000 0000 0000 0000 0000
X3 0000 0000 0000 ©0000 0007
X6 1740 6321 2000 0000 0000
xS 0000 0000 0000 0000 0QO0O2
X6 1505 1520 0000 0000 006)
X? 0000 0000 0000 0000 0000

00000 00010 00130 00000 00000 00000 0n00O0 Nn0DOOO 00000
00054 ~S6110 01110 00056 S4710 Silooc nooOl 011U 000SS 64550 02550 00000 46000 00000 00000 00000 00000
00060 15051 52000 00000 00061 00000 00300 n0000 00001 7040 00060 S1600 00n00) 04000 00063 00000 0002}
00064 14071 70000 00000 00000 00000 00000 NONOYV 00226 40000 00000 02000 00111} 00000 00000 40000 00000
00070 1407) 75755 00000 00000 00000 00000 00000 00000
00)00 #5000 00000 01000 0000I
00100 S4000 00000 01000 00001 00011 S0000 00000 00226 00000 00000 00000 00000

o)) 00106 ~00000 00000 00000 00226 00000 00000 00000 00000

! 00110 ~26060 40000 00000 00134 . 00000 00000 00000 00100 07537 1071) 00000 00000 00251 $3106 11140 S0000

g; 00l ls 10010 S1200 00143 15310, 61114 05000 0100) 46000 51200 00k4& 00000 00010 01000 00000 0000S 200)0
00120 00000 00040 61000 46000 S1300 00112 01020 32301 15550 00000 61000 46000 . 02040 60000 23011 50000
0012¢ $1100 00142 $1200 0014) 51300 00145 51300 00143 51400 00142 51500 0015) © S2110 00055 Si210 1020)
00130 S1320 10255 S)ed0 1020) 51540 20306 51205 13252 61100 10455 61200 10203 61300 20304 S1100 00117
00138 S1100 0012} 51100 00)06 #1200 00000 #1200 0001} 61407 77773 S1100 0016) 51100 00163 51100 00164
00140 61100 00000 71602 &702) 20650 01000 00170 46000 17406 32120 00000 00000 00000 00000 00000 00007
00144 00000 00000 00000 00001 00000 00000 n0OOV 00000 00000 00000 00000 03720 00000 00000 00000 00007
06IS0 01020 35635 55555 55555 00000 00000 00000 00007 01020 30606 S5555 55555 00000 00000 00000 00002
001564 00000 00000 V0000 00007 . 01020 35555 5555% 55555 00000 00000 00000 000064 01020 35635 55555 55555
00160 00000 00000 00000 00007, 01020 45435 55559 55555 17216 22077 17401 S5606) 16613 44165 23633 56556
00164 24051 60310 01220 J26«2) 00000 00000 00000 00000 6110 20123 03310 0o0l6? 04000 00173 61000 #6000
00170 04008 00170 61000 46000 S1100 00001 03110 00171 S4610 04000 00167 46000 51100 00066 03310 00375
00174  S1100 00166 04000 00176 71100 00130 20160 46000 13661 13161 1366) 46000 51600 00167 10611 46000
00200 S1100 00001 01000 00)66 20652 01000 00170 46000 $1100 0000} 03110 0n202 04006 00203 61000 46000
00204 S1100 00001 03110 0020) 71602 20314 04000 00201 20150 36661 01000 00170 04004 00207 61000 A6000
00210 71602 20316 20452 36462 53160 20173 03110 00207 03010 00207 S1100 00001 03110 00211 71100 0000}
00214 04000 00206 61000 46000 71603 24616 12661 20651 01000 00170 61000 44000 04004 00217 61000 46000
00220 73660 20630 12161 7In10 201223 03210 00215 2015) 13116 20636 51600 00225 74660 36116 20123 46000
00226 06000 00215 61000 46000 00000 00000 n0000 00000 #0000 00000 04004 00226 60000 00000 04004 00227

00230 60000 00000 04004 00230
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Lesson 7

'Pseupo OPERATIONS

THE LESSON COVERS SOME OF THE BASIS PSEUDO OPERATIONS
USED IN ADDING COSMETIC EFFECTS TO A LISTING, ALSO
SOME OF THE BASIC PSEUDO OPS USED IN NORMAL PROGRAM-
MING PRACTICES WILL BE COVERED,

REFERENCES:

CHAPTER 4

TrainING AlDS:
VisuaL SET 7

ProJecTsS:!

OBJECTIVES:

ComPass REFERENCE MANUAL #60492600

AT THE COMPLETION OF THE LESSON THE STUDENT WILL BE

. ABLE TO:

1, WriTe A PROGRAM USING GOOD DOCUMENTATION TECH-

NIQUES,

2, USE PSEUDO OPERATIONS THAT WILL ALLOW FOR WRITING
MEANINGFUL EFFECIENT PROGRAMS. '



PSEUDO INSTRUCTION

COMPASS 3.6-476. 01/09/79 08.34.39, PAGE 1
STORAGE ALLOCATION. : : _
ADDRESS  LENGTH BINARY CONTROL CARDS,
' 0 2 IDENT  TVITLE
2 END  TITLE

ENTRY POINTS,
TITLE 0e

EXTERNAL SYMBOLS,
Svse



PSEUDC INSTRUCTION ~ COMPASS 3.6-4T6, ,01/09/75 08.34,.39. ~ PAGE 2

IDENT  TITLE
ENTRY TITLE

S LISY s
bttt AL L L L L L L L Yy T T T Y LT T T Y T T

[ ]
TITLE-ASSEMBLY LISTING TITLE .

[ ]
THE FIRST TITLE PSEUDO INSTRUCTION ESTABLISHES THE TITLE THAT®
WILL BE PRINTED ON EACH PAGE OF THE LESTING., A SUBSEQUENT
TITLE INSTRUCTION GENERATES A SUBTITLE AND CAUSES A PAGE EJECT.
IF THE SUBPROGRAM DUES NOT INCLUDE A TITLE INSTRUCTION, COMPASS _ ‘ |
PRINTS THE VARIABLE FIELD OF THE FIRST IDENT PSEUDO INSTRUCTION. .
AS THE TITLE. A TITLE INSTRUCTION WITHOUT A CHARACTER STRING®
PRODUCES AN UNTITLED LISTING, A NAME IN THE LOCATION FJELD ®
INTRODUCES A NEW SUBPROGRAM SUB-TITLE.

LA L R JE 2 BE BE B BN BF W 1

SLOCATION OPERATION VARIABLE-SUDF IELDS

. .

*NAME TITLE STRING. )

NAME NEW SUHPROGRAM SUB-SUBTITLE TO BE PRINTED IN CHARACTER

POSITION 70-79 ON THE SECOND LINE OF VTHE PAGE. A BLANK
NAME CLEARS THE SUB-SUBTITLE.

STRING CUMPASS SEARCHES THE COLUMNS FOLLOWING THE BLANK THAT TERM-
INATES THE OPERATION FIELD. 1IF IT DOLS NOT FIND A NONBLANK
CHARACTER BEFORE THE DEFAULT COMMENTS COLUMN (SEE COL IN- »
STRUCTION)v- 1T TAKES THE CHARACTERS STARTING WITH THE DE~ &
FAULT COMMENTS COLUMN MINUS ONE UP TO THE END OF THE STATE-
MENT. OTHERWISEs THE TITLE OH SUBTITLE BEGINS WITH THE bt
FIRST NONBLANK CHARACTER FOLLOWING TITLE AND CONTINUES TO
THE END OF THE STATEMENT OR TO 62 CHARACTERS. ANY CHARACT~
ERS BEYOND THE 62ND ARE LOST. A BLANK STRING PRODUCES AN ®

UNTITLED LISTING, .
.

bbb L AL L L Yy Yy Y Yy Y Y P Y YT T T I T Y T T T
0 46000 TITLE NO
ENDRUN
7160247021 S$SX6 3IREND®4e] . ENDRUN L1}
20650 LX6 400 ENDRUN .1
1 0100000000 X RJ =2XSYS= ENORUN .1}
ENDM ‘ ENDRUN 1}

TITLE PSEUDO INSTRUCTION
bbb A L L Ly Y Y Yy Y Y Y T T T T LT T T T T T yarpupupiuin

€~-L

S 9SS ECEESESESESESESES

ADENT-SUBPROGRAM IDENTIFICATION

[ ]
L 2
[ ]
AN TDENT PSEUDO INSTRUCTION OF THE FOLLOWING FORM JS THE .
FIRST STATEMENT OF A SUBPRUGRAM HECOGNIZED BY THE ASSEMOLER, ©
USUALLYs ANY LINE PRECEDING THE FIAST IDENT OR BETWEEN AN END®
AND IDENT AHE ASSUMED TO BE COMMENTS. HOWEVERse WHEN COMPASS ®
HAS BEEN CALLED BY SOME OTHER LANGUAGE PROCESSOR SUCH AS .
FORTRANy THE ASSEMBLER RETURNS CONTHOL TO THE PHOCESSOR WHEN ®
THE STATEMENT FOLLOWING END 1S NOT IDENT. FOH A RELOCATADLE #
SUBPROGRAM; COMPASS FLAGS ANY SUBSEQUENT USE OF IDENT BEFORE ®
END AS AN ERROR. “FOR AN ADSOLUTE SUBPHOGRAMs A SECOND FORM oF
IDENT DESCHIBED UNDER RIMNARY CONTROL 1S AVAILABLE FoR OVEHLAY®




PSEUDO INSTRUCTION COMPASS 3.6~476, 01709779 08.34.39, PAGE 3

7

. GENERATION. .
E THE FORMAT OF IDENT VARIES ACCOKDING 10 THE TYPE OF ASSENBLV-:
: CPU RELOCATEABLE FORMATS

®*LOCATION OPERATION VARIABLE-SUBFIELDS

: JOENT NAME

E CPU ABSOLUTE FORMAT

'LO?ATION OPERATION VARIABLE-SUBFIELDS

: J1DENT  NAMEsORIGINVENTRYsL1sL2

7600 PPU ABSOLUTE FORMATS
LOCATION OPERATION VARIABLE-SUBFIELDS
IDENT NAME+ORIGINIENTRYPPU
6000 SERIES PPU ABSOLUTE fORﬁA?t
LOCATION OPERATION VARIABLE-SUBFIELDS
IDENT NAMEsORIGIN
NAME NAME OF THE SUBPROGRAM OR OVERLAYe. THE PARAMETER 1S
REWUIRED. FOR A CPU RELOCATABLE OR ABSOLUTE ASSEMBLY,

NAME CAN BE 1-7 CHARACTERSs OF WHICH THE FIRST MUST BE
ALPHABETIC (A-Z) AND THE LAST MUST NOT BE A COLON.

V=L

.FOR A CYBER 70/MODEL 76 OR 7600 PPU ASSEMBLY, NAME CAN
BE 1-7 CHARACTERS. FOR A CYBER 70/MODEL T2+73,74 OR 600
~SERIES PPU ASSEMBLY NAME CAN BE l-3 CHARACTERS. IN
EITHER CASEy THERE 1S NO RESTRICTION ON THE FIRST
CHARACTERs BUT THE LAST CHARACTER MUST NOT BE A COLON.

ORIGIN AN EXPRESSION SPECIFYING THE FIRST wOHD ADDRESS OF THE
ABSOLUTE PROGRAM OR OVERLAY. THE OVERLAY LOADER TABLE
AND ALL CODE ASSEMBLED STARTING AT THIS ADDRESS AND
ENDING WITH THE NEXT SEGMENTs NONBLANK IDENT, OR END
INSTRUCTION COMPRISES THE OVERLAY., FOR A SINGLE ENTRY
POINT CPU PROGRAM ADDRESS FOR THE OVEHLAY IS ORIGIN-1.
THE WORD AT ORIGIN-1 1S OVERLAYED HBY THE SO(OCTAL) LOADER
CONTROL TABLE. FOR A MULTIPLE ENTRY POINT CPU PROGRAM, ®
THE LLOAD ADDRESS FOR THE ABSOLUTE OVERLAY IS ORIGIN-WC-1,
WHERE WC IS THE NUMBER OF ENTRY POINTS IN THE S1(OCTAL) ®

LOADER TABLE. ..

i »
FOR A PPU SUBPHOGRAM» THE LOAD ADDRESS IS ORIGIN-S. L4
FIVE 12-BIT PPU WORDS ARE OVERLAYED HY THE 60-BIT LOADER®
TABLE. . .

DATA CAN .BE GENERATED IN LOCATIONS STARTING WITH ORIGIN
AND AUOVEes BUT NOT BELOW ORIGIN. THE ORIGIN SUBFIELD b

.““‘..’.‘................0.00.‘..“‘.O..

4
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PSEUDO INSTRUCTION . COMPASS 3.6-476, 01/709/79 0B.33.3%9, PAGE LY
4 DOES NOT SERVE THE SAME FUNCTION AS ORO NOR DOES 17t 4
. REPLACE ORG FOR SETTING THE ORIGIN COUNTER, .
L ] -
» IF THE ORIGIN FIELD IS NULL FON AN ARSOLUTE SUBPROGHAM, ¢
. THE ASSEMHBLER USES ADDRESS 000000 RA(S) AS THE ORIGIN o
. FOR A CPU PROGRAM AND 0000 AS TWHE OHRIGIN FOR A PPU PROG,.®
. ) ‘ ™ |
j . FOR A HELOCATAHLE SUBPROGRAMe THE SUBFIELD 1S IGNOHED...* |
| * THE LOADENR AUTOMATICALLY HELOCATES THE FINST SUYPROGNAM *
| i T0 BE LOADED STARTING AT RA(S)+100(OCTAL) s THE SECOND L
i L4 SUBPHUOGIAM STARTING AT THE FINST AVAILABLE LOCATION L4
. FOLLOWING THE FIRST SUBPROGRAM,y ETC. .
i [ ] . .
1 L ENTRY FOR A CYDER TO/MODEL 76 OR 7600 PPU ASSEMILY OR FON AN o
‘ . ADSOLUTE CPU ASSEMBLYe THIS SUHFIELD CONTAINS AN EXPHES-®
L SION SPECIFYING THE SUBPROGRAM ENTRY ADDRESSWHICH CAN ..
A BE SymuoLIC, ' . .
] : .
. L1t 2 ABSOLUTE EXPRESSIONS SPECIFYING THE LEVEL NUMDENS OF THE®
. - OVEHLAY. L1 1S THE PRIMANRY LEVEL(0-63) AND L2 IS THE bd
4 SECONUARY LEVEL (0-63). WHEN THE FIRST JOENT IOENTIFIES®
. THE MAIN OVERLAYs L1 AND L2 CAN BE OMITTED., IF L1 IS L4
b OMITTEU» IV 1S SET TO 00, IF L2 1S OMIVVEDs §T IS SET »
L YO 00, b
N} . ' .
! . BECAUSE THE FIRST BDENY PRECEDES ANY USE OF THE BASE .
v . PSEUDO INSTRUCTIONs THE LEVEL NUMHEKS ON THE IDENT ARE ®
. EVALUATED AS DECIMAL UNLESS SPECIFICALLY DESIGNATED AS ®
o OCTAL HY A POST RADLIX, : L]
. .
L PPV ABSOLUTE EXPRESSION SPECIFYING THE NUMBER OF THE PPU ON *
. WHICH THIS PROGRAM 1S TO BE LOADED., ON THE FIRST JOENT.®
bod THIS NUMBER 1S EVALUATED AS DECIMAL UNLESS SPECIFICALLY @
A DESIGNATED AS OCTAL. L4
[ ] . »
' L A LOCATION FIELD SYMBOLe IF PRESENTe IS IGNOREOD. L4
) ™
A A L R Y Y Y Y Y N Ny N A L ST Y YT

PSEUDO INSTRUCTION
. COMPASS 3.56-476.
SPACE PSEUDO INSTRUCTION. AL1Z2345678Y9 01709779 08.34.39. PAGE i

Al23456789 TITLE SPACE PSEUDO INSTRUCTION,




PSEUDO INSTRUCTION
SPACE PSEUDO INSTRUCTION,

PSEUDO INSTRUCTION
EJECT PSEUDO INSTHUCTION

COMPASS 3,6-476. 01709779 08.34.39.
Al23456789

A123456769 TITLE SPACE PSEUDO INSTRUCYION,

teonbasssansene

.
.
.
[ ]
.
.
.r
»

LOCATION
NANE

)
.
.
.
.
]
. NAME

. COMPASS 3,6-476. 01709/79 08.34.39.

.

TlYL;) EJECT PSEUDO INSTRUCTION

oo.oooc.acooo.o.ooo.-o..o.oQo.olnoooooo;nno-oouaouoo.occo
EJECT-EJUECT PAGE AND BEGIN NEW SUB-TITLE

THE EJECT PSEUDO INSTRUCTION ADVANCES PRINTER PAPER 10 A NEW
PAGE BEFORE PRINTING., TMEN, PAGE HEADINGLS ARE PRINTED AND

LISTING CONTINUES. EJECT HAS NO EFFECTyOTHER THAN SETTING THE
SUD-SUBTITLEs IF IT IS GENERATED BY "DUP+ECHOsRMT ¢ XTEXT®, QR
A MACRO OR OPDEF EXPANSION, AND THE CORRESPONDING ®LJSTw
OPTIONS ARE NOT ALL SELECTED. )

OPERATION VARIABLE-SUBFIELDS

EJECT

CHARACTER POSITIONS 70-79 OF THE SECOND LINE OF THE PAGE. A
BLANK NAME CLEARS THE SUB=TITLE.

-
[ ]
[ ]
-
L )
[ ]
NEW PROGRAM SUB-SUBTITLE FOR THE PAGE WILL BE PRINTED IN .
L
L 3
L ]

AN ENTRY IN THE VARIABLE F1ELDs IF PRESENT, 1S IGNORED. .
: [ 2
®

QIQ...QQ...I..I.ll..l.'..l....Q...IO..I.IQI.l'....Q.Q....'l.l.........

PAGE

PAGE

5

6



. - 1 . P . q 1 0 3

PSEUDO INSTRUCTION .
EJECT PSEUDO INSTRUCTION

.,;,f
IEJECY/G EJECT

PR . COMPASS 3,6+AT76. 01/09/79 08.34.39, PAGE 1 4

\ TEJECT

..l...QQQ.Q.Q.Q.’..........Q....0.0“..I....QQ.......I'.I.....Q..l......CQ

*

#LOCATION OPERATION VARIABLE=~SUBFIELDS
.

SNAME

L AR 2R BE B IR IR BE 2k BE R BE BE NE BN BR N 2

S~

TTIL~NEW ASSEMBLY LISTING TITLE i

. . L ]
THE “TTL" PSEUDO INSTRUCTION INTRODUCES A NEW MAIN TITLE TO BE

PRINTED ON EACH PAGE OF THE LISTINGs AND CLEARS THE SUBTITLE.®
*

TTL STRING
]

STRING COMPASS SEARCHES THE COLUMNS FOLLOWING THE BLANK THAT TER-®

NAME

MINATES THE OPERATING FIELD. 1IF IT OOES NOT FIND A NONBLANK

CHARACTER BEFORE THE DEFAULT COMMENTS COLUMN (SEE COL PSEUDO

INSTRUCTION) o 1T TAKES THE CHARACTERS STARTING WITH THE DE~ :

FAULT COMMENTS COLUMN MINUS ONE UP TO THE STATEMENT END. * :
OTHERWISEs THE TITLE BEGINS WITH THE FIRST NONHLANK CHARACTER

FOLLOWING "TTL" AMD CONTINUES TO THE END OF THE STATEMENT o

ARE LOST. A BLANK STRING PRODUCES AN UNTITLED LISTING. .

. .
NEW SUB-SUBTITLE TO BE PRINTED IN CHARACTER POSITION 70-79¢
ON THE SECOND LINE OF THE PAGE. A BLANK NAME CLEARS THE
SUB-SUBTITLE.

.
: .

“TTL" DOES NOT CAUSE A PAGE EJECT. ' bl
) .

3

AROATNAESRRRNBRNAVBRIBRNANARAGBERRNBRANRADANNIBANONONENANNORERGEDEAENNREGS

OR TO THE 62ND CHARACTER. ANY CHARACTER BEYOND THE 62ND



PSEUDO INSTRUCTION COMPASS 3,6-4T76, 01/09/79 08,34.39, PAGE 8
EJECT PSEUDO INSTRUCTION '

EJECT
'MILLER TIL TTL PSEUDO INSTRUCTION

......I'.....I.Q.I..I....'.....CG.IO..Q...Q.....Q.Il..........Q..Q..............

NOREF = OMIT SYMBOL REFERENCES

THE “NOREF® PSEUDO INSTRUCTION CAUSES THE SYMBOLS NAMED IN THE
VARIABLE FIELO TO BE SUPPRESSED FROM THE SYMBOLIC REFERENCE VABLE.

®LOCATION OPEHATION VARIABLE SUDFIELDS
L ]
L NOREF SV"IOSV”ZOQQQQOOSVMN

.

L4 SyuMl ONE OR MOHE SYMBOLS DEFINED IN THE SUBPROGRAMe IF A
b SYMHOL QUALIFIER IS IN EFFECT WHEN THE WNOREF" IS ENCOUNYVER-
A €Dy THE SYMBOLS ARE ASSUMED TO HE QUALIFIED BY THE QUALIFIER
. IN USE, ALTERNATIVELYs SYMI CAN BE A NON-HBLANK QUALIFIER
L SYMBOL ENCLOSED BY SLANT HARSs /QUALIFIER/s IN WHICH CASE
bof ALL SYMHOLS QUALIFJIED BY THE SPECIFIED QUALIFIER ARE
. E
.
]
L 4
[ ]

.
[ 4
SUPPRESSED FROM THE SYMUOLIC REFERENCE TABLE. hd

: .

A LOCATION FIELD FIELD SYMBOLs IF PRESENTy IS IGNORED. .

.

A L L Y Y Y Yy Y Y Y Y A R LT T T T T Y Y e

I....Q...Q.QIQ.QIQ.Q.....QQ!‘QCQ..O..QI..Q.QQQIQ.....QIQ.II.I..OI....I..

. ]
N » USE-ESTABLISH AND USE BLOCK .
[e0] ] | . [

. USE ESTABLISHES. A NEW BLOCK OR RESUMES USE OF AN ALREADY .

. ESTABLISHED BLOCKe THE BLOCK IN USE IS THE BLOCK INTO WHICH

. CODE IS SUHSEQUENTLY ASSEMBLED. A USER MAY ESTABLISH UP TO *

. 252 BLOCKS. .

[ »

*LOCATION OPERATION VARIABLE-SUBFIELDS )

L [ ]

» USE BLOCK .

* *

* BLOCK  IDENTIFIES BLOCK TO BE USEDs AS FOLLOWSS .

™ . . . -

. 0 OR BLANK NOMINAL "BLOCK (ABSOLUTE ‘OR ZERO) . L

. VY BLANK COMMON BLOCKs FOR A RELOCATABLE SUBPROGRAM,

. THIS BLUCK CANNOT CONTAIN DATA. THE ONLY STORAGE

. ALLOCATION INSTRUCTIONS * 1AT CAN FOLLOW ARE BSS .

. AND ORG. THE BSSZ INSTRUCTION IS ILLEGAL BECAUSE

. IT PRESETS THE BLOCK TO ZEROS. : .

o [ ]

. /NAME/ LABELED COMMON BLOCK., A NAME CAN BE A MAXIMUM @

) OF 7 CHARACTERS AND CANNOT INCLUDE BLANK OR COMMAe

. THE FIRST AND LAST CHARACTERS MUST NOT BE A COLON

» CONVENTIONS IMPOSED BY THE LOADER OR OTHER .

. ASSEMBLERS OR COMPILERS COULD FURTHER RESTRICT ®

. THE USE OF NAMES. .

[ ] [ ]

) NAME LOCAL BLOCK. A NAME CAN BE 1~-8 CHARACTERS) )

L ] *

©FXCLUDTNG BLANK OR COMMA. USE OF THIS NAME

'III. |Illl 'lll' IIIIl lIIl llll III' IIII . -



TTL PSEUDO INSTRUCTION

COMPASS 3.6-~476, 01709779 08.34.39. PAGE 9
MILLER

) ENCLOSED BY THE BRACKETS DOES NOT CAUSE THE BLOCK
. TO BECOME A LABELED COMMON BLOCKe FOR EXAMPLE» ®
. USE A AND USE /A/ ARE DIFFERENT BLOCKS. .
L ] ° »
. . BLOCK IN USE PRIOR TO CURRENT USEsUSELCM»ORGs oRe
. ORGC.
» : o .
. A LOCATION SYMBOL» IF PRESENTs IS 1GNORED, .
[ ] . L )
..Q......'....l..........'...lC.........II'.O.’..QI....Q........O.......
USELESS—BSS 0
USELESS 522555,/056LESS THIS SYMBOL SHOULD NOT OCCUR IN THE SYMBOLIC
REFERENCE TABLE

......QI..C.I.Q.O..Q.I..IQ.Q.ll...O...QC...II.I.Il.....l.l.l.....'.lll..

*LO0CA
]

TION

*NAME

L 2E BN BN B 2R 2N J

NAME NEW SUBPROGHAM SUBTITLE WILL BE PRINTED IN CHARACTER 70-79 ON
THE SECOND LINE OF THE NEXT PAGE HEADING., A BLANK NAME CLEARS
THE SUB-SUYTITLE. ol

SCNT

SPACE 20

SPACE~SKIP LINES AND BEGIN NEV SUB-TITLE b

THE "SPACE® PSEUDO INSTRUCTION SPACES THE ASSEMULER LISTING. *

WHEN A PAGE IS FULLs AN EJECT OCCURS AND LISTING RESUMES ON THE
A SPACE IMMEDIATELY FOLLOWING AN PEJECT® IS 16~ -

NOREDs ©SPACE' HAS NO EFFECTs OTHER THAN SETTING THE SU8-SUB~

TITLEs IF IT 1S GENERATED BY "DUPs ECHOy RMTe XTEXTYe OR A ®

MACRO OR OPDEF EXPANSIONe» AND THE CORRESPONDING "L1IST® OPTIONS

AHE NOT ALL SELECTED, ' '

NEXT PAGE.

OPERATION VAR]ABLE-SUBFIELDS

SPACE SCNTsRCNT

AN ABSOLUTE EXPRESSION SPECIFYING A POSITIVE INTEGER NUMBER
OF SPACES BETWEEN THE MOST RECENT LINE AND THE NEXT LINE OF

PthTouI.

IF BASE 1S Me SCNT IS ASSUMED TO BE DECIMAL: tF




0I-L

TTL PSEUDO INSTRUCTION

/
’

7

39 3 SS S ES S SS S eSS SYSSESESESESOESSOETSTS

L J
L]
»
L]
]
L]
L J
*
-
*
[ ]
[ ]
*

Soennsees

LOCATION

STRI

A

IF
TA
FL
TH

COMPASS 3.6-4T76. 017097719 08.34.39, PAGE

SCNT IS OMITTED OR ZERO» NO LINE 1S SKIPPED. .
L]
AN ABSOLUTE EXPRESSION SPECIFYING A POSITIVE INTEGER NUMHER ®
OF LINES THAT MUST BE REMAINING ON THE PAGE FOLLOWING SPACING,
IF BASE IS My RCNT IS ASSUMED TO BE DECIMAL. .
-
IF SCNT ¢ RCNT EXCEEDS THE NUMBER OF LINES ON THE PAGE BEFORE
SPACING OCCURSy THE WSPACE® ACTS LIKE AN WEJECT", NOTE THATe
EITHER. THE EJECT OCCURS OR THE NUMBER OF SPACES ARE SKIPPED ®
[ ]
BLANK CARDS CAN ALSO BE USED TO SPACE THE LISTING. .
. . L
V000NN NBNABANNANNORNNOARNIBENUBNRANNREASRNODRNDERNGQRRNRRERNNGRS

SPACE 10430

BEBNORBODONRRBROANNIANIRNEARNEAINTAVAEDEBRNORBNREANCONG00GRNGNERDRGGERES

XREF -~ REFERENCE SYMBOLIC ADDRESS

THE "XREF* PSEUDO INSTRUCTION PROVIDES THE OPTIONS OF HAVING THE
SYMBOLIC HREFERENCE TABLE CONTAIN REFERENCES YO SYMBOLS ACCORDING TO
(1} LOCATION COUNTER ADDRESS

(2) PAGE AND LINE NUMBER

(3) BOTH

FOR THE FORMAT OF THE SYMBOLIC REFERENCE TABLE REFER TO SECTION 11.8.

OPERATION VARIABLE SUBFIELDS
XREF STRING

NG AN OPT]ONAL CHARACTER STRINGe THE FIRSY CHARACTER OF WHICH IN-

DICATES HOW SYMBOLS ARE TO BE REFERENCED.

A THE SYMHOLIC REFERENCE 'ABLE L1ST ADDRESSES ONLYe FLAGS ARE
NOT INCLUDED.

B THE SYMBOLIC REFERENCE YABLE LISTS REFERENCES TO SYMBOLS ACCORD
ING TO PAGE NUMDERs LINEs AND ADDHESS. FLAGS ARE INCLUDED.

P THE SYMBOLIC REFERENCE TABLE LISTS REFERENCES TO SYMHOLS
ACCORDING TO PAGE AND LINE NUMBER. FLAGS ARE INCLUDED.

LOCATION FIELD SYMBOL IF PRESENTs IS IGNORED.
.

YHE STRING IS OMITTED OR IF NO XREF IS ISSUEDs THE SYMBOLIC REFERENCE®
BLE CONTAINS REFERENCES ACCORDING TO PAGE AND LENE NUMBERS AND INCLUDES
AGS. THE LAST XHREF ENCOUNTERED IN A SUBPROGRAM DETERMINES THE FORM OF‘

E LISTING FOR THE ENTIRE SUBPROGRAM,.
.

e

I S I L I I O I o e ey e Y Y Y Y Y XY Y Y Y Y Y

/JUSELESS XREF B0TH PAGE NUMBERS LINEes AND ADDRESS SHOULD BE LISTED.

[N BN BN Bk BTN BN BN BN BN BN BN BN BN BN BE BN BN BN BN R BN N




TTL PSEUDO INSTRUCTION - ' ' : COMPASS 3.6-476.4 01/09/79 08.34.39,  PAGE "
NOTE THIS IS A NEW TITLE : ,

TITLE NOTE THIS IS A NEW TITLE

TIL PSEUDO INSTRUCTION _ ~ COMPASS 3.6-4T6.  01/09/79 08.34,39, PAGE 13

NOT SELECTEDs THE “CTEXT" DOES NOT AFFECY TITLING.

|
|
|
|
\

]

]

. THE SUBTITLE BEGINS WITH THE FIRST NONBLANK CHARACTER FOLLOWING

d i “CTEXT" OR IN THE DEFAULT COMMENTS COLUMN (SEE COL PSEUDO IN~

- STRUCTION) MINUS ONEs WHICHEVER COMES FIRSTy AND CONTINUES TO THES®

]

. |

.

.

L2 IR 2R

END OF THE STATEMENT OR TO 62 CHARACTERSe. ANY CHARACTER BEYOND ®
THE 62ND CHARACTER ARE LOST. .
LA Ly Y Yy Yy Y Y T N YTy T rr gy

SPACE 10

TI-L

COMMENT NOTICE WHAT THIS COMMENT DOES TO THE PREVIOUS COMMENT
SPACE 2 :

......'l'll....'...I...........QQ..I'.I..QII..I.IQIQ.O.Q.........'I.I....QIQ....

. . .
. ENDX = DISABLE LISTING OF COMMON DECK TEXT .
» . ]
. THE ENDX PSEUDO INSTRUCTION CLEARS THE “XTEXT" FLAG FOR LIST CONTROL ®
. AND CAUSES LISTING TO RESUMEy STARTING WITH THE INSTRUCTION AFTER
. MENDX"s WHEN THE X LIST OPTION HAS BEEN SELECTED. .
1 4 L}
*LOCATION OPERATION VARIABLE SUBFIELDS i
L ] ! L]
. ENDX o .
L ] L]
. ENTIRES IN THE LOCATION FIELD OR VARIABLE FIELOs IF PRESENTs ARE IGNORED.
» . -
»

OOOOQQOQOQ.CO.IQQOOQQ.QQQQ.QQ.QQOQQQQ.O.QCQI.l0..."I...‘.Q..ODQCQ...I'QI.C.QQO

DEFAULT SYMBOLS DEFINED BY COMPASS.

0 X SYS=
2 . END TITLE
475008 CM STOHAGE USED 432 STATEMENTS 4 SyYMBoLS
MODEL 74 ASSEMBLY 0.949 SECONDS 4 REFERENCES




TTL PSEUDO INSTRUCTION _ COMPASS 3,6-476, 01709/79 08.34.39. PAGE 12

COMMENT~PREFIX TABLE COMMENT L4

L ]

[

L ]

o THE COMMENT PSEUDO INSTRUCTION INSEHTS THE CHARACTER STRING ®

. SPECIFIED IN THE VARIABLE FIELD INTO THE EIGHTH THROUGH FOUR~®

. TEENTH WORD OF THE PRFX TABLE IN THE OBJECT PROGRAM, THE .

. PREFIX TABLEs AND THUS THE COMMENT, IS IGNOKED BY ThE LOADER ®

o BUT TUENTIFIES THE SECTION. IF A SUBPROGRAM CONTAINS MORE  »

. THAN ONE COMMENT INSTRUCTIONs THE NEW COMMENTS ARE APPENUED ®

. JO THE TABLE FOR THE MOST RECENT BINARY CONTROL CARD. IF THEe®

. SUBPROGRAM CONTAINS A NOLAUEL INSTRUCTION, THE COMMENT INST= »

. RUCTION IS MEANINGLESS. COMMENT INSTRUCTIONS FOLLOWING SEG
AND BLANK [DENT PSEUDO INSTAUCTIONS ARE IGNORED WITHOUT NOTl-®
FIGATION, .

LOCATION OPERATION VARIAULE~-SUBF IELDS

COMMENT STRING

»

L

.

]

.

]

- .

bt STRING COMPASS SEARCHES THE COLUMNS FOLLOWING THE BLANK THAT TERM=

. INATES THE OPEHATION FIELD. IF IT DOES NOT FIND A NONBLANK

A CHARACTEH BEFORE THE DEFAULT. COMMENTS COLUMN (SEE COL PSEUDO

L4 INSTRUCTION)y IT TAKES THE CHARACTER STARTING WITH THE DE-e ~

. ' FAULT COMMENTS COLUMN MINUS ONE. OTHERWISEs THE CHARACTER®

. STRING BEGINS WITH THE FIRST NONBLANK CHARACTER FOLLOWING ®

. THE OPERATION FIELD., 1IN EITHER CASEs THE LAST CHARACTER »

. OF THE STRING IS THE LAST NONBLANK CHARACTER OF THE STATE-#

L4 MENT. 1 TO 10 BLANKS ARE APPENDED ON THE RIGHT SO THAT THE

. STRING 1S FOLLOWED BY AT LEAST ONE BLANK AND THE LENGTH OF e

L THE STRING IS A MULTIPLE OF 10 CHARACTERS. IF THE VARIABLE

® AND COMMENTS FIELDS ARE ALL BLANKSy THE STRING CONSIST OF +

hd 10 BLANKS., IF VTHE STRING LENGTH IS MORE THAN 70 CHARACTERS
ALL CHAHACTERS BEYOND THE 70TH ARE LOST,. : L

¢T-L

e
A LOCATION SYMBOL, JF PRESENTs IS IGNORED. .
. .
QQCQQIQIQQQ.'ll.'...oﬂl.!.ln...QQOQ.Q.lQQQﬂQIOOQQQQIQOQIOQQ...II.QCQDQI

COMMENT  THIS EXAMPLE ILLUSTRATES THE TITLE - TTL = SPACE = COMMENT ee

..Q.-....D..IO..Q.I...III'I'CG..Q&...lﬂ!“ﬂ.....ﬂ.I.Q.QI......Q..'l....I.Q..IQ...

9 s

[ ) [
. CTEXT ~ ENABLE LISTING OF COMMON DECK TEXT o

[ 2 [ .
. THE CTEXT PSEUDO INSTRUCTION SETS THE XTEXT FLAG FOR LIST CONTROL, ®

» [ ]

. NOTE? WHEN THE FLAG IS SETs EXTERNAL TEXT IS LISTED ONLY IF THE X LIST

. OPTION IS SELECTED. .

- ) -

*NAME OPERATION VARIABLE SUBFIELDS v .

L ] . . . °

. NAME IF X LIST OPTION IS SELECTEDs NAME(OPTIONAL) IS TREATED AS A Sup- o

. SUGTITLEs OTHERWISE IT IS IGNORED. o

L ] [}

. STRING IF THE VARIAULE FIELD IS NONBLANK AND THE X LIST OPTION IS .

. SELECTEDSTHE “CTEXT® IS TREATED AS A SUBTITLE., THE “CTEXT® IN- o

. STRUCTION GENERATES A SUBTITLE AND CAUSES A PAFE EJECT. IF X IS »




TTL PSEUDO INSTRUCTION

COMPASS 3.6-476, 01/09/79 08.34.39. PAGE 14
SYMBOLIC REFERENCE TABLE. _ _ ‘ |
SYS= 0 EXTERNAL® 2/41 1 )
TITLE 0 PROGRAMS® 2702 € 00 2/37 L )
USELESS 2 PROGRAM® 9/11 L 2
LOAD MAP = TITLE CYBER LOADER 1.4-485 . 01/09/79 08.34.41. PAGE 1
FWA OF THE LOAD 1
LVA+1 OF THE LOAD 153
TRANSFER ADDRESS == TITLE 1 : '
PROGRAM ENTRY POINTS == TITLE 11
PROGRAM AND BLOCK ASSIGNMENTS.
BLOCK ADDRESS  LENGTH  FJLE DATE PROCSSR VER LEVEL HARDWARE  COMMENTS |
. |
TITLE 111 2 L6o 01/09/79 COMPASS 3.6 476 THIS EXAMPLE ILLUSTRATES THE TITLE = TTL - SPAC
CPU.SYS 113 40 SL-SYSLIB 11/15/78 COMPASS 3.6 476 , PROCESS SYSTEM REQUEST. }
3 | ;
[ ) 1
w «060 CP SECONDS 135008 CM STORAGE USED 1 TABLE MOVE

MFS Nol- CYBT4-SN]OB SC/R08 11714778
08.34.34,00N004AU  FROM /0H
08.34,34,1IP 00003584 WORDS ~ FILE INPUT , DC 04
08.34,34,00N,T15, 001A+6883+1896sMILLER
08.34.37,REWIND«OUTPUT, . _

. 08.34,38,COMPASS, : : : : )
08.34,41, ASSEMHLY COMPLETE, ATS0UB CM USED,
04.34.41, 1,075 CPU SECONDS ASSEMULY TIME. ‘
08,36,4),LG0, :
08.34.41.0P 00005696 WONDS = FILE OUTPUT o DC 40
08.34,42.M5 7168 WORDS ( 10752 MAX USED)

08.34.42,CPA 1.172 SEC, 1.172 ADJ,
08.34.42.CPd «057 SEC. «U5T ADJ.
08.34,42,10 +436 SEC, . e436 ADJ,
008.34,42.CM 35.401 KW, 2.165 ADJ,
08.34.42.5S ) J.832 .

08.34.42.PP 2,850 SEC, DATE 01/09/79

08.34442.E0 END OF JOBs OH



COMPASS Je9=-470,

BINARY CONTHOL CARDS.,

ENTRY POINTS.

CHECK

EXTERNAL SYMBOLS,

SYS=

CHECK
CHECK]

SETCHK
SETCHK
CHECX

SETCHKY
SETCHK2

TDENTY
ENTRY

USE OF

tau
=

$8)
SETY
SA4
SET
SRS
Eov
SB6
SETY

COMMENT

coL

ENDRUN
END

473008 SCH STORAGE USED

SET/EQU
STORAGE ALLOCATION.
ADORESS  LENGTH
0 Iy
&
SET/EQU
164
144
0 6130000144
~
! 12
= 6140000012
- 20
1 6150000020
D
6160000144
1000000
100000
S0
(1} 2 0000000000
7160247021
&
SET/EQU

ERROR DIRECTORY.

0 TYPE ERROR
’ OCCURRED ON PAGES

0 TYPE ERROKR
OCCUHRED ON PAGES

MODEL 174 ASSEMBLY

2

2

DOUBLY DEFINED SyMBOL.

&0

&

1DENT  SET/EQU
END  CHECK
)

COMPASS J.5-470,

SET/tQU
CHECK

UAZ2T778 L1620 34, PAGH

06/27/78 16,20,.34, PAGE

SET AND EQU PSEUNO INSTRUCTION

100

100

CHECK

10

SETCHK

208

SE TCHK

2008

CHECK

2621064

1000008
™IS
™IS

_THIS
THIS
THIS

CHECK

28 STATEMENTS
0,028 SECONDS
2 ERRURS IN SET/EQU

COMPASS JeH~4T70.

OPEHATION FIELD BaD.

IS
1S
1S

1S

AN EXAMPLE OF A COMMENY
AN EXAMPLE OF A COMMENT
AN EXAMPLE OF A COMMENY BLANK PSEUDO OP
AN EXAMPLE OF THE ColL PSEUDO OPERATION
AN EXAMPLE OF THE CQL PSEUDO OPERATION

6 SYMBOLS '
12 REFERENCES

06/721/718 16.20,34, PAGE

THE FIRST DEFINITION HOLDS




STI-L

TCOMPDASS 3.5-470,

SYMRNOL IC REFERENCE tamE.

SF1/t 00
CHECN [ L 1)
CHECK] Bas
SFTCHK 20

SETCHR] 1000000
SFICHRY? 100000
Svee 0

2700 ) 2’10

FRTERNAL® 27?8

WFF NR2- CYRITS-SNI
16.20.32,00N0ON] FAQM /SH

t
n
2711 n A rd 2713 0
n o
]

06/27/79

A L

2716

4LB7/R6D 05715778

16,20.32,1P 00000320 WORDS <~ FILE INPUT o DC 06
16.20.32.00N, PSD.02TR.T2CTOTLAWMILLER
16.20.33.CONPASS ,

16.20.34, 2 ERRONS IN SET/EQU

16,20.34, ASSEMBLY ERRORS, 473008 SCN USED.
16.20.34,  0.085 CPU SECONDS ' ASSEMPLY TIME.
16.20.36.€X17,

16.20.34.0P 00000576 WONDS ~ FILE OUTPUT » DC %0
16.20.34;4S 3584 WORDS { 10752 MAX USED)
16.20,.34.CPA «115 SEC. 115 any,
16.20,34.70 «ATA SEC, JATe ADJ,
16,20.34,CH 8.4080 KvS, SIT ADJ,
16,20.34,5$ 1.107
16.20.34.PP . 24696 SEC. DATE 06727778

l"?o.J‘.[J IND oFf JOB' SH

16.20.6,

PAGE

4




REPEA? COMPASS 3, 5-470, 047207718 16,206,100, PAGE ?
INFMT oFpratl
LISty NeMgYhe
ENTRY  wElTY
. , REP  §/5aM,0/ToMB/5 0 C/3 RFP PSFUDO OP
o0 00000000000000000001 SAM DATA 1e2eVotteS
} 00000000000000000002
2 0000000000000 000000)
i 3 0000000000000000000%
& 0000000000000000000S ~
S 5120000064 AETTY SA? ALPp
Ten20 SKA a2
’ 10722 ax? "2
6 S140000000 C Shs ANS
) S17000000) C SA? ANS e}
T S130000012 - LoopP SAY wnnmn
107)3 Bxy? x)
10 S170000001) SA? ]
S140000001) SAs ]
11 0314000007 o : NZ7 X4 LOOP
12 05160a460000000000000 WORD vFn 1R/ILENDs /641970
13 010203064050607101112 DATA 100 AHCOFFGHI Y
0~0 HASE n
16 . ) 12 TOM RSS2 10
ust /ANS/ USE LARELED CnMMON
0 10 ANS ASS? (]
~ ’ ) USE 7/ USE. RLANK COMMON
AR ° 10 8Ss  a
fe)) 26 ’ END nfFTIY
473008 SCM STORAGE USED 24 STATEMENTS A SYMAOLS
MODEL 174 ASSEMALY 0,029 SECONDS 17 PEFERENCES
Ouywp  oELATIVE UL AR T R A )
ool 0noo00 0NNO0 VOONN 0NDAG 14071 70000 a0nnY 00NNO nNOOO NDONO NOOND 0Nn0OO 00l22+00000 00000 0NNODO 00001
00)22 00000 0NNOO VO0NO O0noN2 00000 NONVD nOAOL 0NDOND
00126 00000 00NOO0 VOOOO 0000% 00000 00000 0VOOV D000 «£1200 00084 74629 (0722 1600 o00ll) Si700 onld2
00130 S1300 0013) IN71) &4h000 Si1700 09001 s1400 nONOIL 03140 00130 A1000 &~000 05160 46000 00000 0NOOO
00134 01020 30405 vaO?) 01112 000N0 ONOVD NOONO 0000) n0000 00000 NNONO 0NOV2 00000 00000 00000 0NNOY
oolso 00000 00000 0000N 0O0NN& 00000 ANOON ADNOY 0000S NNOO0 00000 NNONO ONODY 00000 00000 0NOO0 00002
0016s 00000 00000 VONAD 00NN) 00000 0NNOO NNNOV NONNG nooN0 00000 00000 0nNOS 60000 00000 04006 NNIAT
00177 >60000 00N0O0 04004 00177




A

REPEST ' ' _ , COMPASS 3.%-410, 06/27/78 16.28.10. PAGE 1
STORAGE ALLOCATION, ]

ANDRESS  LENGTH HINARY CONTHOL CAMDS.
0 26 : INFNT  OEPFAT
26 END  AEITY

RLOCKS typg AUDRESS LENGTH

PROGRAN® | OCAL 0 26
ANS COMMON 0 10

N COMMON 0 10

ENTRY POINTS,

AETTY Se

LOAD MAP = REPEAT - CYAER LOADER 1.4-470 06/27/78 16.20.10, PAGE ]

FUA OF THE LOAD 1
LVA+] OF THE LOAD st

TRANSFER ADDRESS -~ BETTY 126

LT-L

-PROGRAN FNTRY POINTS =- REPEAT 126

PROGRAN AND BLOCK ASSIGNMENTS,

BLOCK ADDNHESS  LENGTH FILE DATE PHOCSSR VER LEVEL MARDWARE COMMENTS

/ANS/ i 10
REPEAT 12y 26 LGO 067271718 COMPASS 3.5 470
77 167 10 : 44 ND2- CYRITS-SNI) ALUT/ROY  0S5/15/178
16,208,008, DONOOMR  FRQOM /%M
16.20,08,1P 00000320 WOKDS - FILE INPUT o+ OC 04
: ) 16,20.,00,00N, PSDs0278:T72CTO)IAWMILLER
«812 CP SECONDS . 132008 CM STORAGE USED 16.,20,10,CONPASS,

16,208,010, ASSEMBLY COMPLETE, A7300R SCM USED.
! : 16.28.10, 0.083 CPU SECONDS ASSEMBLY TIME,
16.28.10.00A0(L60)
16.20,10 . FXECUTE (RETTY)
16.20.11,0MP (L1101 T ‘
16,28.11,0P 0000076 WORDS -~ FILE OUTPUT o DC &0
16.28.11 .05 IS08e  wORDS 10752 MAR USED)

16.28.,11,CPA «120 S€C, 120 Aoy,
16,20.11,10 «609 SEC. «609 ADJ,
lﬁ.?OcII.CN 90”“0 K“.'o 0600 ADJ.
16.28.11,5$ 1.3)0

16.28.11.PP 3.316 SEC. DATE 06/727/78

18,28.01,E9 END OF yoBs SH




Loc . . COMPASS Y, %470, 0h/2T/7R 09,066,346, PAGE ?

IPDFNY 1 0f
INTRY . «Awm
1] 12 . nesg7z 10
12 000000000000017000001) GAN DATA 1920 V0l
16 «e#nO0 ’ SAM N
L 12 LOC ~AR
L 12 S110000000 <A} - N
£120000001 SA2 |
L I3 S13001001) o SA) .
$164000001S o SAL ¥
USF .
21 toaelld . L2 1.3 x)
74630 SKA a)
74740 SX7 a6
22 S16000003) o SAGL ANG o6
S170000036 o SAT ANG e}
23 17160247021} ENNRUN
s 12 ANS Bss? 10
37 . FND QAN
473008 SC™ STORAGE USED 22 STATEMENTS & SYMAOLS
. MONEL 174 ASSEMBLY 0,026 SECONDS A REFERENCES
~
1
}_l
[00)
Ounp PELATIVE OMPLLLLedeT)
onitll 00000 00000 00000 00000 00127+00000 00000 00000 00001
00124 00000 00000 00000 00002 00000 00000 NONOVU 000N 00000 00000 00000 00004 46000 4000 61000 46000
60130 S1100 00000 S1200 0000} 51300 o0nl2e Slen0 00126 10611 74630 74740 46000 S1600 001AA S1700 0014S
0013e 71602 7921 20650 46000 01000 00152 61000 46000 00000 00000 00000 00000 00144400000 00000 00000 00126
00145 00000 00000 V0000 00126 00000 00000 A0NOO 00000 00147~00000 00000 00000 00000



|

|

Lnc , COMPASS 3.5-470, 06727778 09.04.3%., PAGE 1
|

|

STORAGE ALLOCATION,
ADDRESS LENGTH RINARY CONTHOL CARDS,

L y TOFENY L OC

»n END S AN

ENTRY POINTS,

SAM ETY

CXTEANAL SYMAOLS.

SvSs
LOAD MAP - L OC cvntq LOADER 1.4-470 067277780 09.04,3S, PAGE !
Fua OF Tut (OAD : i
LuAel OF THF LOAD 210
TRANSFER ADDRESS =~ SAM 127
~J
JJ PROGPAN ENTRY PUINTS = Loc 27
(X}
PROGRAM AND BLOCK ASSIGNMENTS,
B8LOCK - ADDWNESS  LENGTH fFiLE DATE . PHOCSSR VER LEVEL HARDWARE  COMMENTS
1 LoC (1} n LG0 0R/727/778 CUMPASS 3.5 470
| SYS.AM IS0 40 SL-SYSLIB 05716778 CUMPASS 3.5 470 PROCESS SYSTEM REQUEST,
«02S CP SECONDS 132000 €M STNPAGE USED NFF NB2- CYB1T7S-SNI ALBT/RED 05715778

09,04,32,PONOOSU  FROM /SH

09,04.32.1P 00000256 WOHDS - FILE INPUT o+ DC 04
09,04.32.P0N, PSNe027A¢T2CTONAMMILIER -
09,04,)4,CO0MPASS, .

09.04,34, ASSEMBLY COMPLETE, AT7300h SCM USED.
09,04,34, 0.07) CPU SECONDS ASSEMDLY TINE,
09,04.34,100,

09.,04.35,.0MP(111elaT)

09,04.,35.0P 0000070« WORDS - FILE OUTPUT o DC &0

09,04.35,.M5 ISA6  WORDS 7168 Max USED)
09,04.35.CPA «132 SEC.. <132 20U,
09,06.35.10 +628 SEC. 620 ADJ.
09.,04.35.CH . 9,987 KvS, . .609 ADJ,
09,04.36,55 1.3

09.04.36.PP 3.537 SEC. DATE 06/27/78

09,0hs36,80 END OF JOBs SH




0c-L

(HECK])
STORAGE ALLOCATION,

ArCRESS LENGTH

0 ?
7

cHeCnd

SyMBOLIC REFERENCE TAALE.
HOLOD [ PROGNAN®
STARTY 2 PROGRAM®
STaART2 0 ERTERNALS®
SYSs ] EXTERNALS®
1A6 0 PROGRAM®

COMPASY, Y,%-4T70,

-

BINARY CONTHOL CAHDS,

1DFNY cnF(CR)
END ST1ARIY

FNTRY POINTS,

START] 2e 146

EXTERNAL SYMROLS.

SYSe STaR1?
COMPASS 3.5-470,
2736 S
2702 € 2/73? L
27158
2739

2702 € 2730 L 2732

0n/s27/78

06/21/18

1A,28,.76,

16,20.)4,

PAGF

PAGE

3



T¢-L

cHEce )

v ’> > - NS

XN 4

. 5170000006 -

LA ARAARARAAARARRAREEA]
LR AR AR AR ARSAT Y

5110000000 o

1or11

0200000000 X

716024702}

20450

0100000000 x

504000 SCM

Inr
tNT
LIS

nry
WHFN A cyw
IN THF St
SyMan ¢ 8¢
NEFAULY N

=5SyMpOL

NSYMAQL

tag DAY

Stanty SAj
Ax?
SA?
JP
END

SXA INEFNDC &

LRA 40D

R) =2aSYSa

ENDM

NEFAULT SyMman
HOLD

STARTY2

SYSe

END

STORAGE USED
wonFL 176 Ass

COMPALS Y, %-a70, 08721718 16,2R.)6, PAGF

N1 cHrend
QY START L. TAG

L
'.......'.O'....'l..l....l.Ql.......I.'.I.l............l...........

. L

AULT SyMuoLs A . .

. . [ ]

NOL QLFFRENCE 1S PRFCFDFN Hy =S OR =x AND TuF SYMANL 1S NOT DEFJNED

PHAGDAM, COMPASS DEFINFS THE SYMBOL NP DFECLAMES [T AS AN EXTEDRNAL ®

SPICTIvILYe AT THF END OF ASSEMALY, THE a2k FORM JS DEFINED RY .

WELNCATEARLF ASSFMAY 1S ONLY, .

*

If SyuenL IS NOT DEFINFD., COMPASS ASSIGNS AN ADDRESS AT THE END OF e

TME 7020 BLOCY.  ALL SUNSEQUENT REFFPENCES TO THE SYMPOL » WHETHER ®

PUFCFNFD AY 2S5 OR NOTe ARF 10 THE LOCATION of THE WORD, A DFFAULT®

SYMANL CANNOT AF USED WHFRE A PREVIOUSLY DEF INED SYMRoL 1S RFQUIRED

. . [ ]

I# THE SYMROL IS DEFINED AY CONVENTJONAL METHMODs COMPASS DOES NOT
OLFINE 17 AGAIN AT USFS THE PROGPAUMER DEF INETION,

THIS OPTION PFRMITS A PROGRAMMER Tn DEFINE MIS SYMAOLS IN A SUB-
ROUTINF OR LINK 10 THEM N ANOTHER SUBPROGRAM, IF THE PROGRAMMER
NLFINES THE SYMROLe THE ASSEMNRLER USKES THE PROGRAM OEFINITION. 1Fe
THE PROGHAMMER DOES NOT DEF INE THE SYMBOLs THE ASSEMBLER ASSUMES ©
THAT THE SYMAOL IS EXTEONAL AS THOUGHM DECLAPED IN AN #EXT#® PSEUDO ©
INSTRUCTION, A SYMADL PREFINED AY eX MUST CONFORM JO THE REQUIRE-®

MENTS FOM FXTERNAL SYMROLS. i
[

A -0e=])
TAG : i .
xl TRANSMEIT (X1} TO X?
=SHOLD
s XS TARY2
RUN
X} ENORUN
: ENDRUN
ENDRYUN
F.NDRUN

LS DEFINLD RAY COMPASS,

stantl

o0 STATEMENTS § SYMAQLR
FMAL ¥ 0.05A SFCONDS A PEFERENCES




CHECK2 rONPASS 3.5~4T70,
STORAGE ALLOCATION,
ADDRESS LENGTH HINARY CONTNOL CARDS,
(] & TDENT  CHFCN?
4 : END

ENTHY POINTS,

START2 " ae

EXTERNAL SYHHOLS,

SYSs= TAG

06721778 16.2R.)6,

CHECK2 _ COMPASS 3.%-470, 04/727/78 16.,2R.34,

JOFNT  CHFCK2

3 ENTRY  Slante
N 0 S110000001 X START2  SAQ- =NTAGe)
N 10731 AxY x}
)} S17000000) o ' SA7 SAVF
71602467021 £ NNRUN
3 | SAVE ass? (|
. END
473008 SCH STORAGE USED 11 STAVYEMENTS
MODEL 17s& ASSEMBLY 0.015 SECONDS
CHECK? COMPASS 1.5-470,
SYMBOLIC REFERENCE TARLE. ‘
SAVE 3 PROGRAM® 2705 S 2/07 L
START2 0 OROGHAMS 2702 € 2707 L
SySe 0 FalERNALS 2707
1a6 0 FRTERNAL® 270)

& SYMRAOLS
& REFERENCES

0A/727/718 16.20.3%.

PAGE

PAGE

PAGE



~  Duwe

LOAD HAP - CHECK]

FwA OF THE LOAD 111
LWA¢) OF THF LOAD 164
TRANSFER ADNRESS =-- STAQT]
PROGRAM ENTAY POINTS -~

PROGRAN AND BLOCK ASSIGNMENTS.

BLOCK ADDHESS  LENGTH
cHECK1 . 118 7
CHECK2 v 120 4
SYS AN 124

" «025% CP SECONDS

RELATIVE
00RYY  FTTIT TIRRT IRTTT ININY
0011 S1700 00117 02000 00120
00120  S1000 00112 10711 46000
00126 04000 0037 0POND 00000

CHFCKI

FILE

LGO
LGO

40 SL-SYSL1®

CYRENR LOADER |,4%-4170

113
1

DATE

PHOCSSR VER LEVEL HARDWARE

06721/18 16.20.35. PAGE \

COMMENTS

06/27/18 COMPASS 3.5 470
06721770 CUMPASS 3.5 470

132008 CH STORAGE USED

nHuPtilLel2M)

TRTTT TQPTNT RTTVY TITNG
71602 47021 20650 46000

S1700 00123 71602 AT02)
01300 00000 n0OOD 00000

057167718 COMPASS 3.5 470

162803610

PROCESS SYSTEM REQUEST,

1 TABLE MOVE

51100 00111 10711 46000

01000 00126 A1000 44000 L2222 AR AR AR R AR

20650 01000 00124 44000 A2 AR AR AR ARA]

n4000 n0123 N0O0AD 00000 $1100 00001 03110 ani27

MFF NO2- CYRLITS-SNI “LOT/R6A 05715718
16.28,32,DONOONS FRQM /5K
16,20,32,1P 00000512 WORDS ~ FILE INPUT
16,28.32.00N, PSDe0270¢72CTOLNAIMILLER
16.20.33.COMPASS,
16,28,34, ASSEMBLY COMPLETE,
16,20.34,
16.28,34,060,
'6.?“-35.“"”'."'.2"
16,20.35,010 00000216 wWOHPS = FILE OUTPUT o DC AQ
16.260,36.M5 504 woRpS 7068 HAN USED)
16.20.36.(PA «1082 SEC, +181 ADI,
642 SEC. <642 ADY,
11,400 KuS, «695 ADJ,
1.520
- DATE 06721778

* DC 04

So400n SCM USED.
0,130 CPU SECONDS ASSEMNLY VINME.

16.20.36.CH
16.20.36.55

16.20.36,0P 3.n93 skcC,

16.268,36,E0 END OF J0O+ SH



PROGHAN INITIAL T8/7¢  OPT3) FIN 4.7¢405 00704779 12,206,238 ' PAGE |

] PROGRAM INIVIAL (OUTPUT)
COMMUN /ANSWER/ BUFFER(16)
CALL STARY
PRINT 101

5 PRINT 100+ (BUFFER(T) o I=10)6)

100 FORMAT (4022)
100 FORMATIINM])

END
SUDROUT INE ERKHSGI 14774 0&'-! : FIN 4,7¢485 01704779 12.26.30 PAGE ]
} SUUROUTINE ERRHSGL
PRINT 100
' 100 FORHAT(IHI+® ECS WRITE ERROR®)
RETURN
5 END
¢
T : °
N g . : .
~ SUBROUTINE ERRMSG2 TAZT4 0PTs) ) FTN 4.7¢485 01704779 12.26.38 PAGE )
] SUBROUTINE ERRMSG2
PHINT 100 :
100 FORMAT(1H1+® ECS READ ERRORe )
RETURN

] END




LOC7600 ' COMPASS 3.6-=476, 01/08/79 12.31.13. PAGE 1

JOENT LOCT600

LIST “By~R

ENTRY  START

EXT ERHMSG] +ERRMSG2
USE /ANSWER/

] 20 . ANSWER  BSSZ 16
USE 0 .
0 00000000000000000001 OPERAND DATA 192439445460 7+8 .
10 00000000000000000000 START DATA 0
11 5100000015 « SAQ ADD
7100000000 SX0 (]
12 0120000044 WE LaLoCKY
0100000000 X - Hy ERRMSG)
13 0110000012 RE LBLOCK]
. 0100000000 X RJ ENIMSG2
14 0400000015 « EQ ADD
15 5110000000 : ADD Sal OPERAND +0
: 5120000001 « § SA2 OPLHRAND+}
16 5130000002 o SA3 OPERAND +2
5140000003 o SA4 OPLRAND+3
17 36612 1x6 Xiex2
36734 IX7 XIe X4
5160000000 C SA6 ANSWER+0
20 S17000000! C SAT ANSWER+]
5110000004 + sal OPERAND ¢4 -
;4 21 5120000005 o SA2 OPEHAND+5
N} 5130000006 o SA3 ' OPERAND+6
n 22 5140000007 o : SA4 OPERAND+7
36612 1X6 X1ex2 "
36734 X7 XIe x4 ,
23 5160000002 C SA6 ANSWER+2
5170000003 C SAT ANSWER+3
24 S)00000015 « SAD ADD
7100000012 SX0 LBLOCK]
25 0110000010 , HE LBLOCK2
0100000000 X RJ ERRMSG2
26 0100000015 o ENDIBLK Ry - ADD
L 15 Loc ADD
L 15 00000000000000000000 supTt DATA 0
L 16 5110000000 « sal OPERAND +0
5120000001 « SA2 OPERAND+)
L 17 5130000002 « SA3 OPERAND +2
5140000003 SAS OPERAND+3
L 20 2371621 1x6 X2-x1
37734 1x7 X3-Xa
5160000004 C SA6 ANSWER+4
L 21 5170000005 C SAT ANSWER+S
S1N0000015 o SA0  ADpD _
(N 22 71100000022 SXo LBLOCK] +LBLOCK2
L 23 0110000010 , RE LBLOCK)
0100000000 X N ERHMSG2
L 26 0100000015 « END2BLK Ry ADD
L 15 LoC ADD
L 15 00000000000000000000 MULT DATA 0




Loc7e600

16

17

L 20

L 21

L 22

L 23

L 24

L 15

L 15

L 16

L 17

L 20

L 21

g L 22
I
N

AN 23

L 24

L 25

L 26

6l

5110000000 «
5120000001}
5130000002 «
5140000003
42612
42734
5160000006
5170000007 C
© 5100000019
7100000032
0110000012
0loooo00000
0100000015 o

00000000000000000000
5110000000
5120000001
5130000002
5140000003
27101
27202
24101
24202
44621
27303
27404
24303
24404
44743
5160000010
5170000011 C
26666
26717
22666
227117
5160000012
5170000013 C
0400000010 o .
12
10
10
12
44
12
10

11008 ECS 467008 CH

END3BLK
DIVIOE

ENDABLK
LBLOCK]
LBLOCK2
LBLOCK]

- LBLOCKA

LBLOCKT
MAXBLK
MINULK

NX3
NX4
FX7
SA6
SAT -
uxeée
ux7
LXe6
Lx?
SA6
SA7
E£EQ

EQU
EQu
EqQu
EQu
EQU
MAX
MIN
END

STORAGE USED

MODEL 73 ASSEMBLY

COMPASS 3.6-476, 01/04/79

OPERAND O
OPERAND ¢ )
OPEHAND¢2
OPEKAND*3

X1ox2

X3I*X4

ANSWERe+6
ANSWER+T

ADL
LBLOCK1+LBLOCK2+LBLOCKI
LBLOCKA

ERRMSG2

ADD

ADD

0

OPERAND+ 0
OPERAND )
OPERAND 2
OPERAND+3

X1

¥4

Xl

X2

X2/X1

X3

X4

X3

X4

X4/X3

ANSWER+8
ANSWER9

X6rb6

KTe8B7

X6+B6

X787

ANSWER® 10
ANSWERe ]

START
END1IBLK=-ADD*]
END2HLK~SUBT»}
ENDIBLK=MULTe]
ENDABLK=-DIVIDE+}
LBLOCK]L+LBLOCK2+LBLOCKI+LBLOCKS
LBLOCK] »LBLOCK2»LBLOCKILBLOCKS
LBLOCK] »LBLOCK2»LBLOCK3+LBLOCKS

100 STATEMENTS
0.347 SECONDS

20 SyMaoLS
0 REFERENCES

123113,

PAGE

2



D EOOORREEEEEEEEEEEEE
-------------------

LOAY MAP - leTlAL CYBER LOADER 1,4-485% 0l/04/79 12.31.17. PAGE |
FwA OF THE LOAD - 111
LwAe]l OF THE LOAD 7166
TRANSFER ADDRESS -~ INITIAL 2213
PROGRAH ENTRY POINTS ~- INITIAL 2213 .
PROGRAM AND BLOCK ASSIGNMENTS,
8LoucK ADDRESS LENGTH FILE DATE PROCSSR VER LEVEL HARDWARE COMMENTS
/ANSWERZ 111 20 . :
INLTIAL 131 2105 LGO 01/04/79 FIN 447 485 666X 1 PROGRAM OPTa])
ERRMSG] 2236 14 LGO 01704779 FIN 4.7 485 666X 1 SUBROUTINEOPT=]
EKKMSG2 2252 14 LGO 01/04/79 FIN 4,7 485 666X 1 " SUBROUTINEOPT=1
LOC7600 2266 6l LGO 01/04/79 COMPASS 3.6 476 i
/STIP.END/Z 2347 )| ‘
/FCL.Co/ 2350 26
/08,10.7 2376 101 '
QeNTHY= 2477 0 SL-FORTRAN 11/16/78 COMPASS 3.6 A8S FCL INITIALIZATION ROUTINE,
/FCL=ENT/ . 264717 40
T’ CoM[O= 2531 .33 SL-FORTRAN 11/16/78 COMPASS 3.6 485 COMMON CODED 1/0 ROUTINES AND CONSTANTS,
N FCL=FDL 2572 40 SL~FORIRAN 11/16/78 CUMPASS 3.6 485 - FCL CAPSULE LUADING
] FLIFST= 2632 3 SL-FORTRAN 11/16/78 COMPASS 3.6 4H45. CONVERTED DATA STORAGE
FLTUUT= 2635 311 SL-FORTRAN 11/16/78 COMPASS 3.6 4Bs COMMON FLOATING OUTPUT CODE .
FORSYS= 3146 301 SL-FURTRAN 11/15/78 COMPASS 3.6 485 FORTRAN OHUECT LIBRARY UTILITIES,
OUTCUM= 3447 -154 SL-FORTRAN 11/16/78 COMPASS 3.6 485 COMMON QUTPUT CODE
SYSAlD= 3623 I SL-FORTRAN 11/16/78 COMPASS 3.6 485 LINK BETWEEN SYS=AID AND INITIALIZATION CODE,
FECHMSK= 3624 41 SL-FORTRAN 11/16/78 COMPASS 3.6 485 INITIALIZE CONSTANTS,
FMTAP= 3665 357 SL-FORTRAN 11/16/78 COMPASS 3.6 485 CRACK APLIST AND FOHMAT FOR KODER/KRAKER,
FORUTL= 4244 46 SL-FORTRAN 11/16/78 COMPASS 3.6 485 FCL MISCe UTILITIES. -
GEIFIT= 4312 57 SL~FORTRAN 11/16/78 COMPASS 3.6 445 LOCATE AN FIT GIVEN A FILE NAME.,
KOVER= 4371 AS1 SL-FORTRAN 11/16/78 CUMPASS 3.6 485 . OQUTPUT FORMAT INTEHPRETER,
oulCc= 5042 © 150 SL-FORTRAN 11/16/78 COMPASS 3.6 485 FORMATTED WRITE FORTRAN RECORD,
/FOL.COMZ 5212 14 :
FOL.RES 5226 211 SL~-sysLIB 11702778 COMPASS 3.6 405 ) FAST DYNAMIC LOADER RESIDENT,
. FOL.MMI 5437 222 SL-SYSLIB 11702778 CoMPASS 3.6 48% FDL MEMORY MANAGER INTERFACE,
| : CPU,SYS 5661 40 SL-SyYSLIB 11715778 COMPASS 3.6 476 . PROCESS SYSTEM REQUEST.
: CMF (ALF’ 57121 160 SL-SYSLIB 117157718 COMPASS 3.6 485 CHMM V1i.1 - ALLOCATE FIXED,
. CMF ,CSF 6101 6 SL-SYSLIB 11715778 COMPASS 3.6 485 CHM V1.1 = CHANGE SPECS FIXED.
CMM . FFA ¥ 6107 14 SL-SYSLIB 11715778 COMPASS 3,6 485 CHM V1.1 = FIXED FREE ALGORITHM,
CMF .FRF 6123 36 SL-SYSLIB 11/15/718 CUMPASS 3.6 445 ) CMM V1.l - FHREE FIXED.,
CMM.R . 6161 214 SL-SYSLIB 11715778 COMPASS 3.6 485 CMM V1i.l - RESIDENT SUBHOUTINES,
CMF ,SLF 6375 22 SL-SySLIB 11715718 COMPASS. 3.6 485 CMM V1.1 - SHRINK AT LwA FIXED.
CILSRﬂ 6617 433 SL-SYSLIB 11716778 COMPASS 3.6 485 . - CRM CONTROLLING ROUTINE,
ERRSRM 7052 25 SL-SYSLIB 11716778 COMPASS 3.6 485 CRM ERRUR PROCESSOR ENTRY,®
LISTSRM 1017 67 SL~SYSLIB 11716778 COMPASS 3.6 485 CRM - ALLOCATE SPACE FOR LIST OF FILES

+330 CP SECONDS 236008 CM STORAGE USED

12 TABLE MOVES




00000000000000000003 ©0000000000000000007 ©00000000000000000013 00000000000000000017
0000000000000000000) TT7T7TTTT7ITITIITITITG 00000000000000000002 00000000000000000014
17214000000000000000 17205252525252525252 00000000000000000002 00000000000000000001
00000000000000000000 00000000000000000000 00V00000000000000000 00000000000000000000
MFS NHl- CYBT4-SN1UB 5C/R08 11714778
12.26,16,DONOOHT FROM /0K ‘
12.26.16.1P 00000768 WORDS - FILE INPUT » OC 04

12.26416.D0NsECls 001A+6883¢1896oMILLER
12426.38.REWINDOUTPUT,.
12.26438,FTNyR=0,

12431.14, «706 CP SECONDS COMPILATION TIME
123114 ,MAP+PART,

12431.15.L60, ,

12.31.19. END INITIAL

12.31.19. «069 CP SECONDS EXECUTION TIME
l2.3lol9.Ell"o

12.31419.0P 00001536 WORDS ~ FILE OUTPUT o+ DC 40
123119.,H8 35064 WORDS ¢ 14336 MAX USED)
12.31419.CPA « 764 SEC, « 764 ADJ.
12.31.19.CPB +453 SEC, 453 ADJ,
12.31.20.10 2.08) SEC, 2,081 ADJ.
12.31,20.CH 624324 KNS, 3.803 ADJ.
12.31.20.EC 1.685 KWS, «051 ADJ.
12.31.20,5S T.154
12.31.20.PP 15+234 SEC. DATE 01/704/79

12.31.20.E0 END OF JOBs OH




. "
H

ERRXX : ) COMPASS 3.6-476. 01/09/19 12.27.56, PAGE - 1

IDENT  ERRXX
ENTRY ERRXX
PR NN N C IO DRI NN BN NGE RSN RERRNNEIDNANOBNENERTINNSOANSSRGNNARIENRERRIRRNERORY

ERRXX = COND(F’ONALLY SET ERROR FLAG

AN ERRXX PSEUDO INSTRUCTION PRODUCES AN ASSEMBLY ERROR WHEN A CON-
DITION DETECTED DURING THE SECOND PASS OF THE ASSEMDLER IS TRUE.

L N B BN BN

®LOCATION ERRXX AEXP

L] . .
. FLAG A SINGLE. ALPHANUMERIC CHARACTER DENOTING THE ERROR TYPE. THE FLAG®
. IS PLACED IN THE LISTING TO THE LEFT OF THE LINE FOR THE "ERR®", @
. THE FLAG CAN DENOTE A FATAL OR .NONFATAL ERROR. A FATAL ERROR .
o CAUSES "COMPASS" TO SUPPRESS GENERATION OF THE BINARY DECK UNLESS *
* THE *D* MODE OPTION 1S SELECTED ON THE "COMPASS* CONTROL CARD. IF®
. NO FLAG IS SPECIFIEDs» OR THE CHARACTER IS NOT ONE OF THOSE GIVEN *®
s IN SECTION 11.9 OF THE REFEKENCE MANUAL» “COMPASS® USES "Pw, .
- . . . . -
. XX DEFINES CONDITION UNDER WHICH AEXP VALUE IS ERRONEOUS. .
o . : } .
. XX - ERROR CONDITION : .
. NG OR MI VALUE OF EXPRESSION IS NEGATIVE .
- . NZ VALUE OF EXPRESSION 1S NONZERO .
| . PL VALUE OF EXPRESSION IS POSITIVE o
N . 2R VALUE OF EXPRESSION IS ZERO .
0 » : . -
. AEXP ABSOLUTE EXPRESSION. IT CANNOT CONTAIN EXTERNAL SYMBOLS OR REFER-*
° ENCES TO BLANK COMMON. THE ‘TEST IS MADE IN PASS TWO OF THE AS- ®
o SEMBLER. RELOCATEABLE AUDRESSES ARE ASSIGNED VALUES RELATIVE TO ®
. PROGRAM ORIGIN RATHER THAN TO THE BLOCK IN WHICH THEY ARE DEFINED,.®
L <2
° NOTE? . -
L4 . L
o " ERRXX IS THE ONLY CONDITIONAL INSTRUCTION FOR WHICH THE TEST IS ©
. MADE IN PASS. TWO., THEREFOREs THIS IS THE ONLY PSEUDO INSTRUCTION ¢
. THAT CAN BE USED TO DETERMINE PPU OVERFLOW IF THE PPU PROGRAM HAS ®
. LITERALS AND "USE" BLOCKS. e
L 2 >
LA A A R R R Yy Y R Y R N Y Y Iyl
0 00000000000000000000 ERRXX DATA - 0
1 8 €qu 1
-1 c = -1
0 0 = 0
P -1 z ERRNG C
P -1 Y ERRMI €
[ 4 1 X ERRNZ B
P 1 W ERRPL 8
6 0 6 ERRZR D :
P 27 Q ERRPL  BUFF-ERRXX=1208
1 7160247021 : ENDRUN
3 : 144 BUF BSS 100
147 BUFF 8SS 0
147 END
475008 CM STORAGE 'USED ST STATEMENTS T SYMBOLS

MODFL 74 ASSEMBLY 0.206 SECONDS 0 REFERENCES




ERRXX _ ' COMPASS 3.,6-4768. 01709719 12.27.56. PAGE 2

5 ERRORS IN ERRXX

ERRXX : COMPASS 3.6-476, 01709719 12.27.56. PAGE 3
ERROR DIRECTORY, » ,

P TYPE ERROR CONSULT LISTINGS FOR REASON BEHIND P-ERROR.
OCCURRED ON PAGES 1

6 ‘TYPE ERHOR LOCATION FIELD MEANINGLESS.
OCCURRED ON PAGES 1 '

oe-L

MFS NHl- CYBT4-SN108 SC/R08 11714778
12.27.53.00N00OFL FROM /0H
12.27.53.1P 00000512 WORDS -~ FILE INPUT  DC 04
12.27.53,D0N¢T5, 001A+6883+1096MILLER
12.27.55. REWIND»QUTPUT,
lZ-Z?-SS.COMPAS‘SoL0=BR. .

12.27.57. 1 WARNING MESSAGE IN ERRXX
12.27.57. 5 ERRORS IN ERRXX
12.27.57, ASSEMBLY ERRURS, 475008 CM USED, !

12.27.57, 0,385 CPU SECONDS ASSEMBLY TIME,
12.27.57.0P 00000704 WORDS = FILE OUTPUT 4 DC 40
1227457 .M5 3584 NWORUS 10752 MAX USED)

12.27.57.CPA +291 SEC, «291 ADJ.
12427.57.CP8 «1T74 SEC, o174 ADJ.
12.27.57.10 «305 SEC, ) «305 ADJ.
12.27.57.CH 14,978 KwS, +914 ADJ,
12.27.57.55 1.685

12.27.57.PP 3.370 SEC, DATE 017097179

12.27.57.,EJ END OF 408y OH




Lesson 8
ERROR EXITS
LESSON PREVIEW:

THE VARIOUS ERROR EXITS ARE DETECTED IN THE HARDWARE AS
WELL AS SOFTWARE,

REFERENCES:
CHAPTER 11 COMPASS  #60492600
TraINING AIDS:

- VisuaL Set V8

PROGRAM COMPILATION & EXECUTION LISTING OF DECK 8A WITH

. DUMP,

ProJECTS:
HoMEWORK

AT THE COMPLETION OF THIS LESSON THE STUDENT WILL BE
ABLE TO: .

1, DETERMINE THE CAUSE OF EACH ERROR MADE, )
2. LOCATE ITEMS INVOLVED WITH THE ERROR IN THE DUMP,

3. UriLize THE EXCHANGE JUMP PACKAGE SOLVING THE
ERROR MADE PROBLEM,

8-1



SPECIAL FORMS

CYBER FLOATING POINT HARDWARE IS VERY SPECIFIC IN THE
VALUES RETURNED AS A RESULT OF ARITHMETIC OPERATIONS
WHICH ATTEMPT TO GENERATE INDEFINITE OR OUT-OF-RANGE
NUMBERS,

UUNDERFLOW

0000 EXPONENT (oR7777)

INFINITY

3777 EXPONENT (R4 000

INDEFINITE

1777 EXPONENT (or6000)




n . 14

THESE ARE THE OUT-OF-RANGE AND INDEFINITE NUMBERS GEN-
ERATED AS A RESULT OF FLOATING POINT OPERATIONS,

INFINITE - THE NUMBER IS TOO LARGE (OVERFLOW)

ZErRO FORM - THE NUMBER IS TOO SMALL (UNDERFLOW)

INDEFINITE - THE COMPUTER DOES NOT KNOW WHAT RANGE
THE OPERAND LIES IN (FOR EXAMPLE, IT |
MAY HAVE BEEN PRODUCED AS' A RESULT OF
USING AN INFINITE OPERAND)

SPECIAL FORMS MAY BE HANDLED IN THREE WAYS:

1. CHECK THE OPERAND WHEN IT IS GENERATED BY USING

- JUMPS
IR\
OR INFINITY TESTS
DF -.
D INDEFINITE TESTS
R\

N7/ UNDERFLOW TESTS
OR | ‘

- 2, ALLOW THE HARDWARE TO ABORT THE JOB WHEN AN ATTEMPT

MODE. (THE EXIT MODES WILL CATCH USE OF INFINITE

|
IS MADE TO USE A SPECIAL FORM BY SELECTING AN EXIT |
\
AND INDEFINITE FORMS., THEY WILL NOT CATCH UNDERFLOW,) -

|

3. IGNORE THE ERROR., BY DESELECTING THE EXIT MODE, THE
INFINITE OR INDEFINITE OPERANDS MAY BE USED IN SUB-

SEQUENT OPERATIONS. THIS OF COURSE WILL PERPETUATE
ERRORS.,

READ THE INFORMATION ABOUT EXIT MODE AND SPECIAL FORMS
IN THE REFERENCE ManuaL - 60100000 (6000/CYBER-70)
’ - 60420000 (CYBER-170)

8-3




NOTES ON HARDWARE ERROR EXITS

50 49 48
_ REFERENCING ADDRESS OUT OF RANGE
X K\ X (ERROR CODE 1)

USING INFINITE OPERAND (ERROR CODE 2)

USING INDEFINITE OPERAND (ERROR CODE 4)

WHEN THE ERROR 1S DETECTED THE HARDWARE WILL:
(6000/CyBer-70/CyBER-170)

1, Put THE cope 1N RA+Q BITs 50-43

2, Put P+1 * 1~ RA+Q BITS 47-30
3. SETPT00
THE SOFTWARE WLy :

1. Discover THAT THE CPU 1S NOT RUNNING
AND THAT P=0, (MTR sAYs THIS IS
ILLEGAL),

2. PICK UP THE ERROR MODE AND ‘ADDRESS
FROM RA+0 AND FORMAT A DAYFILE MES-
SAGE, | : '

CERTAIN ERROR CONDITIONS ARE DETECTED BY THE HARDWARE:
i
|

3. Give THE DMPX AND ABORT THE JOB,

Look AT THE FOLLOWING EXAMPLE WHICH SHOWS ALL OF THESE
CONDITIONS,

ALso see CYBER REFERENCE MANUAL,

%*

REFERRING TO WHAT P WAS AT THE TIME THE ERROR WAS
DISCOVERED IN THE FUNCTIONAL UNIT,

“



1nFE 1% ‘ - COMPASS 3.5-470, 0As27/78  0A.55.10. PAGE 2

INFNT  NRrFFIN
FNTRY  [NDEY IN

© 17770000000000000000 INDEF vED 12701770,68/70  IMDFFINITE OPERAND

I 17214000000000000000 NUMAER  DATA 2.0

2 S110000000 o INDEFIN  SA) INDFF

' 5120000000 o SA2 NUMDLR

} a2 Fxy sne USE INDFFINITE OPERAND IN OJVIDE

& 48000 . ND

S 46000 . NO

6 44000 . NO

? 4e000 . NO

1160267021 FNDRUN NORMAL TFRMINATION
1 END INDEF IN TRANSFER ADDNESS
473008 SCn STORAGE USED .16 STATEMENTS 4 SYMAOLS

HODFL 174 ASSFMRLY 0.019 SFCONDS 7 REFERENCES

D»PR,

® 000000 A0 000200 PO 000000 o A
RA S10400 Al 000110 A1 000001 CiAl)s 1777 000N 0000 0000 0000 CiAl)1= 0Nn0O0 00n0 0000 0000 0000

FL 000200 A2 000312 K2 000002 - CUA2)= 1721 «000 OUVDO 0000 0000 Cin2)s 0n00 0000 0000 0000 0000
€% 700700 A3 000nS? AI O0127)) CiAdI= 0000 0000 0000 0000 0000 C(Ad)=

PE 00005SS A& 000001 B4 000201 ClAG)= 0000 . 0000 0000 0000 0000 Ciné)s
0 re 000000 AS 000313 8S 00011) ClAS)s S110 000l 1151 2000 0112 cins)= «110 0001 11St 2000 0112
| MA 001200 A6 000n0) ©®6 000200 Clagr= 0000 0000 0000 0000 0000 Cind) =
o AT 000901 87 027756 ClAT)= 0000 vO0ON 0VO0 0000 0000 CiRT)=

X9 0000 0000 0000 0000 0000
X} 71T 0000 0O0OO OvOO 0000
X2 1721 000 0000 0000 0000
A3 17?7 0000 0000 0000 0000
Re 0000 0000 0000 OVOO 0000
RS 6000 0000 0©00s& 0040 Q000
X6 1505 1520 0000 0000 006)
X? 0000 0000 0000 0000 0000

00000 00040 00137 00000 00000 00000 00000 00000 00000 ' . )

000564 #S56110 03110 00054 S47]0 S1100 00001 PIVIV QOOSS AASS0 02550 00000 46000 00000 00006 00000 00000

00060 15051 S2000 00000 0006) 00000 00200 00000 0000l 07040 00060 S1600 00001 064000 00063 00000 00021

00066 14071 70000 00000 00000 00000 00000 00000 00162 40000 00000 02000 Ool1l1 00000 00000 40000 00000

00070 Ja071 T57SS 00000 00000 00000 00000 00000 00000

00100 »54000 00000 01000 0000]) .

00loo0 54000 00000 01000 00001 0000% 10000 00000 00162 00000 00000 00000 00000

001086 »00000 00000 00000 00162 00000 00000 00000 00000

00110 ~l1160 40506 11160 0Q)1) 17770 00000 00000 00000 17214 00000 00000 00000 S1100 00111 51200 00112

oolls 48312 46000 61000 46000 - ) 46000 46000 A1000 46000 . :

00120 ~&6000 71402 4702) 20450 " 01000 00124 61000 46000 s41)0 20123 03310 00122 94000 00127 61000 46000

0012s 04004 00124 61000 &A000 $1100 00001 03110 001°2S S4610 04000 00123 46000 . 51100 00066 03310 00111

90130 51100 00122 04000 00]1)32 . T1100 00130 20160 44000 . 13661 13161 13661 46000 51600 00123 10611 48000

00136 $1100 00001 0IONO 00)22 20652 01000 00124 46000 51100 0000) 03110 00136 04004 00137 61000 44000

00140 $S1100 oooo0l 03110 00137 11602 20314 0%000 00135 20150 J6661 01000 O0l2s 04004 0014) 61000 46000

00164 71602 20314 20652 I6A62 53160 20073 02310 0014) 03010 00143 S1100 0000} 03110 00145 71100 00001

00150 04000 00)42 61000 46000 7160) 2a6iv 12661 206S) 01000 00124 43000 46000 04004 00153 61000 46000

00159 713660 20630 12161 73a10 20123 03210 n0151 20151 13116 20636 S1600 00161 14660 36106 20123 4A000

00160 04000 V01S) 61000 46000 - 00000 00000 00000 00000 60000 00000 04004 00162 60000 00000 04004 00162
NANNAN ALOhNnA BRTAA aonnan BnnAan pLnoh ANRIAY

nata, ERNAA AARRAR NI1LARY), ANRYaS ARARR ARNAR nhhnt, ARt annnn




INDEF [N COMPASS 3.5-470, 06727778 08.55.10. PAGE ]

STORAGE ALLOCATION,

ARURESS  LENGIN BINARY CONTHOL CARDS,
0 1t . 1IDENT  INNEF IN
1" , END INDES IN TRANSFER ADDHESS

ENTRY POINTS,
INDEFIN 29

EAVERNAL SYMBOLS.

PROGRAM AND BLOCK ASSIGNMENTS,

AL OCK ADpu(SS LENGTH FILE 0ATLE PHOCSSR VER LEVEL

INDEF IN m 1 160 067277178 CUMPASS 3.5 470

SYS.RN 122 40 SL-SYSLIAB 05/16/78 CONPASS 3.5 470
.021 CP StCONDS 132008 CM STNRAGEL USED

SYSe
LOAD MAP - INDEFIN o CYAFW LOANFR 1.4-470 0A/27/,78 OR,.S5S.11. PAGE )
FuA OF Tt | 0AD 1t
L¥As} OF THF LOAD 162
o TRANSFER ADNRESS -~ [NUEFIN - o
o PROGRAK ENTRY POINTS -- INDEF IN 1

HARDWARE COMMENTS

PROCESS SYSTEM REQUEST.

L4 NB2- CYPI173-SN) ALBT/REB  0S/13/70
08,55.,07,.00N0062 FROM /SH
08.55,07,1P 00000192 WORDS - FILE INPUT o+ DC 04
08,55.07,00N, PSOe02718+s72CTOLBAMILLER
08,55.10,COMPASS, :
08,55.,10, ASSEMBLY COMNPLETE, 473008 SCM USED.
08.55.10, 0.069 CPU SECONDS ASSEMBLY TIME,
08,55.10.L60, .
08.55.11.ERROR MODE =04, ADDRESS 000117
00.55.12.0P 00000960 WOHDS - FILE OUTPUT » DC 4D

08.55.12.M5 3584 wWORLS 7166 MAR USED)
08,55.12.CPa o121 SEC. +120 ADJ,
0e8,55.12,.10 +639 SEC, +6139 ADJ.
00,55.12,Ch 9.870 KwS, .602 ADJ,
08.55.12.5S 1.362

0R,55.12.PP 4,148 SEC, DATE 06/727/78




te1apne ' . ' © COMPASS 3.$-470, . 0A/27/78° 09.03.50, PAGE ?

IDFNT  t51ADDR

ENIPY  1STAODR
o.oo.l.oo.oooo.oo.o.oo-oo9ooooooo..o.ooiltoovooioopl..00...00.000....0........0.

. ! -
4 ADDAFSS OUT OF RANGE FRNORS .
[ ] : -
) . THE LOAD 0% STORE INSTRUCTION WHICH CAUSES THIS ERROR MAY BF SEVERAL .
* INSTRUCTIONS AEHIND THE ADDRESS IN THME DAYFILE, FOR ENAMPLE, THE .
b FOLLOVING PROGHMAM WAS LOADED AT 111, THE gUILTY INSTRUCTION WAS AT J92,.0 ‘
. THE HARUWARE DID NOT DISCOVER T UNTIL THF INSTRUCTION AT 113 WAS . :
. FXFCUTED., .
® ’ ™Y
..0......0!0.00...............Q....lQ.I...........I.‘....0...........'l......l..
0 &4n000 1STADDR  NO. :
ajtorrrond sel =500
1 Sitionoo0) o Sat Ajee
46000 NO
2 48000 . ND
3 4aes000 . NO
& &A4000 o - ND . . :
© 71602670214 ENNRUN NORMAL, TFRMINATJON
) END 1STADDR TRANSFER ADDHFSS
47300M SCM STORAGE U<ED 25 STATENENTS 2 SYMAOLS
?o MODEL 1764 ASSEMBLY 0.025 SECONDS ) REFERENCES
~J
OmMpPg,
P 000000 A0 000200 RO 000000
QA 206600 AL TTI12S M) 17701 Clal)= ) . : AL
FL 000200 A2 000NK0 B2 000n02 Cla2r= 1505 1520 0000 0000 006) CiR2ie 0n0O 0000 0000 0000 0000
FY 700700 A3 n009S?T PRI 0127)) Cla))= 0000 U000 0000 0ONO O0nNO Cine
RE  0000SS A4 000001 B4 00070 ClAs)s 0p0OO0 000N 0VOO G0N0 000D Cing)w

FE 000000 AS 00011} RS 000111 CiASIs 600 0611 OF7TT 0l3e 6000 CIRSIe 4400 0610 O777 0138 4000
A 001200 AA 000001 R 000200 ClARI3  np0OOD ©ONOND 00PO 00RO 000D Cina)
87 000001 RY N27756 . CIAT¥= 00N0 UODA 00UND 0000 0000 CiRTI
. R0 0000 0000 0000 0000 0000
! Xl 0000 0000 0000 0000 0000
"2 1505 1520 0000 0000 006
E) 0000 0000 0000 0OVOO 0000
R4 0000 0000 00097 0000 0000
XS 4000 0000 N00& 00«0 0000
6 1505 1520 0noon 0000 00s]
¥7 0000 0000 ngn9 0000 0000

00000 000J0 0n11) 00000 00000 00000 00000 00000 00000 :
' 00054 ~56110 07110 00058 S4710 51000 00001 03110 000SS #4550 02550 00000 46000 00000 00000 00000 0000(

10060 15051 52900 000nn 0006l 00000 0n<00 10000 00np1 N7040 00040 %1600 0noO! 04000 000A) 00000 00021}
0004& 14071 70000 000NH 00000 00000 00000 90000 00157 40000 00000 02000. 00111 00000 00000 40000 0N00(
00070 14071 75755 00000 00000 00000 00000 n000O 00000

00100 ~54000 00000 01000 0000) , .
00800  S4000 00000 01090 00001 00004 60000 nNNOD 00157 0N000 00000 00000 00000

00104 ~00000 00000 00ONO 00157 70000 00000 n00OO 00000 !

00110 ~24232 40104 04270 00111 46000 61107 77019 «6000 "S1LE0 00112 4K000 46000 46000 46000 61000 a00C
LLERE ALANAN TVanD 47 dnatn NYAAN AAY oY S VpnAn srnan o L I R O N R R




COMPASS 1.5-4170.

11A0DP
STNAAGF ALLOCATION,
ACDRESS LENGTH BINAHY CONTHOL CARDS,.
0 ® INFNT  TSTADDR
6 £ND ISTADDR TRANSFER ADDRESS

ENTRY POINTS,

1ST1ADDR 0e

ERTERNAL SYMAOLS,

SYSe
LOAD MAP - TSTAUDH CYBER LOADER 1.4-470
FwA OF THE LOAD 1t
LvAel OF THF LOAD 157
[e ]
o TRANSFFR ADORESS == TSTADOR m
1STADOR 1

PROGRAM ENTRY PODINTS =<

PROGRAN AND BLOCK ASS IGNMENTS.
DATE

8LoCK ADDNESS  LENGTH FILE

P . 70
1STADDR nm s LGO 06721718 COMPASS 3.5 &
SYS RNM 1"? 40 SL-SYSLIB  05/16/78 COMPASS 1.5 470

«021 CP StCONDS 132008 CMN STNRAGL USED

067277768 09,03.50, PAGE 1

06727778 09,03.51. PAGE 1

PHOCSSR VER LEVEL HAHDWARE CONMENTS

PROCESS SYSTEM REQUEST,

144 NB2~ CYRIT?S-SN) ALOT/ROB 05715778
09,03.47,NONOOST  FROM /%1
09.,03.47.1F 00000320 wOHDS - FILE INPUT o DC fo
09,0).47,00N, PSOe0278,T2CTO1AMILLER
09.0).50,COMPASS,
09,013,511, ASSENMBLY COMPLETE, 47300R SCM UsSED,
09.0).510, 0,073 CPU SECONDS ASSEMBLY TIME,
09,03.51.L60.
09.03.51 . FRROR MODE =01. ADORESS =00011)
09.03.52.0P 00001088 wOHDS - FILE OUTPUT » DC 40
09,03.52.M45 Isas  wORLS ¢ 7168 MAR USED)

09,03.52.CPA +«126 SEC. <126 ADJ,
09,03.52.10 .64 SEC. +663 ADJ.
09,0).52.CH 9,240 KWS, +600 ADJ.
09,03.52.55 1.0M

09,03.52.PP 4.473 SEC, DATE 06/27/78

99.03.52.EJ END OF J0Bs SH
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OUTRANG
h .
[ ]
-
L ]
.
.
»
[ ]
L}
L
L]
L ]
¢ 7170000007
5170000000
1 T150001111 .
5150377776
‘2 T170006666
$1703771776
3 46000 .
& 46000 . .
7130003333
S 46000 ' i
[o0] 6 46000 .
! 7160247021
o 10

47500B CH S

LOAD MAP -« OQUTRANG

FwA OF THE LOAD 11
LWAe]l OF THE LOAD 16

TRANSFER ADDRESS =- OUTRANG
PROGRAM ENTRY POINTS =

PROGRAM AND BLOCK ASSIGNMENTS

BLOCK ADDRESS  LENGTH
OUTRANG 111 10
CPU,SYS 121

+055 CP SECONDS

MODEL 74 ASSEMBLY

40 SL-SYSLIB

COMPASS J,6~476, 01708719 10.29.04,

1DENT  OUTHANG
ENTRY OUTHANG : , .
..QQIQ...D.I.....U..Q.lﬂ.........'..‘l......Q.....OQ.C.........I.....I..Ill.ll

AUDRESS OUT OF HANGE ,

UNDER CONTROL OF A MODE 6 CONTROL.CARD EXECUTION CONTINUES WHEN ADDRESSE

OUT OF RANGE ARE REFERENCED. S

ls LOADING FROM AN ADDRESS OUT OF RANGE CAUSES A LOAD FROM ABSOLUTE
ADDRESS 0, ’

2« STORING OUT OF RANGE ls.A NO-OPERATION (NO STORE IS DONE)

.......'.O.l.'.D..GQI.I....QI...Q....QI..Q...I.I..ll..'...ll.’.'..'.......l...

OUTRANG  5X7 7

SAT 0
SXs 1111y
SAS 3777768
SX7? 66668
SAT 3777768
NO ,
NO

SX3 33339
NO

NO

ENDRUN

END  OUTRANG

2 SYMBOLS
0 REFERENCES

TORAGE USED - 31 STATEMENTS

0.095 SECONDS

CYBER LOADER 1.4-485 01708779 10.29.0S.

1
1
m
OUTRANG 111
.
FILE DATE PROCSSR VER LEVEL HARDWARE  COMMENTS
LGO 01/08/79 COMPASS 3.6 476 '

11715778 COMPASS 3.6 476 PROCESS SYSTEM REQUEST.

} TABLE MOVE

135008 CM STORAGE USED

PAGE

..
S

L
]
e
»
-
L ]

PAGE




v CALIIAILE FALRKALL OMP

P 000123 A0 000200 80 000000

RA 175600 Al 000001 B) 000001 ClAl)= 0000 0000 0000 0000 0000 Cibl)= 0000 0000 0000 0000 0000
FL 000200 A2 000060 H2 000002 ClA2)= 1505 1520 0000 0000 0061 Cib2)= 0000 0000 0000 0000 oooo
EM 000600 A3 000057 83 013274 ClA3)s 00U0 0000 0000 0000 o0oo0 Cibl)a ® ® 0UT OF HANGE o o

RE 000037 As 000001 B4 00020]) C(A4)= 0000 0000 0000 0000 0000 Clbs)» ® & 0UT OF RANGE *

FE 000000 AS 377776 B5 0001}) ClAS)a ® & OUT OF RANGE » » Ctus)= 7170 o000 0751 7000 o000
MA 001000 A6 000122 B6 000200 ClAa6)= 0130 0000 o000V 0000 0000 C(B6)= ® & OUT OF RANGE o @
AT 3777176 BT 027756 C(AT)= *® % OUT OF RANGE » » c(87)= * & OUT OF RANGE ® »

X0 0000 0000 0000 V000 0000
. Xl 0516 0420 0000 0000 0000
X2 1505 1520 0000 0000 OUv61
X3 0000 0000 0000 0000 3333
X4 0000 0000 0000 0000 0000
X5 0000 0000 0000 0000 0000
X6 0516 0420 0000 0000 0000
X7 0000 0000 0000 0000 6666

00000 00000 00000 00000 00007 00000 00000 00000 00000 -~ 00054_56110 03110 00054 54710 . 51100 6000l 03110 00055
00056 64550 02550 00000 46000 00000 00000 00000 00000
00060 15051 52000 00000 00061 00000 00200 00000 00001 07040 00060 51600 00001 04000 00063 00000 00000
0006 04152 00000 00000 00000 00000 00000 00000 00l61] 40000 00000 02000 00111 00000 00000 40000 00000
00070~ 340T7) 75700 00000 00000 -00000 00000 0000000000 - 00100.54000 00000 01000 00001
o0ol100 54000 00000 01000 00001 00005 00000 00000 00161 00000 00000 00000 00000 00104_00000 00000 00000 00161}
00109 00000 0v000 00000 00000 0011017252 42201 16070 00111 ) 71700 00007 51700 00000 71500 01111 51503 77776
00113 71700 06666 S1703 77776 '
00114 46000 46000 61000 46000 46000 71300 03333 46000 46000 46000 61000 46000 46000 71602 47021 20650
00120 01000 00123 61000 46000 04000 00134 00000 00000 01300 00000 00000 00000 04000 00121 00000 00000
00124 51100 00001 03110 00124 54610 04000 00122 46000 51100 00066 03310 00130 51100 0012) 04000 00123)
00130 71100 00130 20160 46000 - 13661 13161 13661 46000 51600 00122 106)) 46000 ) $1100 0000} 01000 00121
00134 20652 01000 00123 46000 51100 00001 031}0.00135 04004 00136 61000 46000 51100 00001 03110 00136
(o] 00140 71602 20318 04000 00134 20150 36661 01000 00123 04004 00142 61000 46000 71602 20314 20652 36662
;a 00144 53160 20173 03310 00142 03010 00142 51100 00001 03110 00144 71100 0000} 04000 0014) 61000 46000
o 00150 71603 24616 12661 20651 01000 00123 61000 46000 04004 00152 61000 46000 713660 20630 1216} 736)0
00154 20123 03210 00150 2015} 13116 20636 51600 00160 T4660 36116 20123 46000 04000 00150 61000 46000
00160 00000 00000 00000 00000 60000 00000 04004 00161 00177>60000 00000 04004 00177

MFS NBl- CYB74-SN108 SC/R08  11/14/78
10,25.10.00N0OK)  FROM /0H

10.25.10.1P 00000384 WORDS - FILE INPUT 4 OC 04
10.25.10,D0N,T15, 001A+688301896,MILLER
10.25.19.RENIND,OUTPUT,

10.27.49,.COMPASS,LO=BR,

10.29,04. ASSEMBLY COMPLETE, 475008 CM USED,

10.29.04, 0,228 CPU SECONDS ASSEMBLY TIME,.
10.29.04.MODE 6, :

10.29.04.LG0,

10.29,05. wE GOT THIS FaRr

10.29.05.0Mp,

10.29.05.,0P 00000832 WORDS = FILE OUTPUT , OC 40
10.29,05,M5 3584 WORDS ( 7168 MAX USED)

10.29.05.Cpra 445 SEC, 445 ADJ,
10.29.05.Crp «282 SEC, : o282 ADY,
10.29.06.10 «J316 SEC, 316 ADY,
10.29.06.CH 12.493 Kws, : «762 ADJ,
10.29.06.55 " 1.006 °

10.29.06.Pp 10.161 SEC, DATE o0l/08/779

10.29.06.6u END OF JoB8,s OH



1eSTRAD COMPASS 3.5-470,  06/27/78 08,38.20, pAGE ?
IDENT  TESTHAQ
A ENTRY TESTHAQ

0 71006868660400000115 DATA DATA  71006666660400000115n
1 S110000000 o TESTRAD  SAL NATA

IL2AR] Ax? x1
2 S170000000 : . SA? 0

0400000000 to a
3 As0®0 . NO
a 4000 . ND
S 48000 . NO
o 46000 1 o :gonuu

a7
10 T16024702 END TESTRAD .

YMBOLS
73008 SCM STORAOE USED 16 STATENMENTS ’s
473000 3 MODEL 174 ASSEMBLY 0.015 SECONDS S REFERENCES
Dynp ERCHANGE PACKAQE oNP.

L] 000123 A0 000200 @80 000000 : :
RA 344400 Al 000000 @1 o000gO) Ctalye 0000 0000 0000 0000 0000 ctoly= 0000 0000 0000 0000 0000
fFL 000200 A2 000060 B2 000002 C(A2)e 1505  15¢0 0000 0000 o061 Cin2i1e 0000 0000 0000 0000 OONO
Fv 700700 A) 0000S? B3 0127)) Ciad)es 0000 0000 0000 0000 Q00O CtBre ® & QU OF RANGE * »
RE 000055 As 000001 84 000208 Ctas)e 0000 0000 0nov - 0000 0000 Ciha) = ® ® QUT OF PANGE & »
FE 000000 AS V001]2 AS 000112 C(AS)= S0 000l 1110 7118 00O CinSte S110 0001 1010 71 6000
001200 A6 000122 B6 000200 C(ag)e 0130 n000 0000 0000 o000 Cin6)e ®-® QUT OF RANGEF ¢ o
. AT 000000 OT 027756 Ct(aT)s 7100 6666 6604 0000 011S CtAT)» ® ® OUT OF RANGE @ o
RO 7777 TTIY _TITIT Tree 6666 .
K} 0516 0620 0000 0000 0000
X2 1505 1520 0000 0000 006} .
X) 0000 0000 0000 0000 0000 i &
R& 0000 0000 0000 0000 0000 :
RS 6000 0000 00084 0040 0000 o
R6 0516 0420 0000 0000 0000 e

TT-8
) 4
»

N7 7100 6666 660a 0000 O1lS , : .
00000 71006 66666 04000 00115 00000 ©2000 00000 00000 00054~56110 03110 000Se Sa710 S1100 ooool 03110 000SS
00036 64530 02530 00000 46000 00000 00000 00000 00000 A
00060 15051 52000 00000 00061 00000 00200 00000 00001 07va0 00060 51600 00001 04000 00063 00000 00021
00064 04132 00000 00000 00000 00000 00000 00000 00161 40000 00000 02000 00ll) 00000 00000 40000 006000
00070 1407} 73738 00000 00000 00000 00000 n0000 00000 00100-%4000 00000 01000 00001 )

00100 34000 00000 01000 00001 . 90005 00000 00000 0016l 00000 00000 00000 00000 0010400000 00000 00000 00161
00105 00000 00000 00000 00000 00110r24052 32422 01330 ool2 71006 68568 04000 00115 ~ 51100 00113 10711 46000

0011) S1700 00000 04000 00000
0011s 46000 46000 6)000 46000 00017486000 71602 a7021 20650

00120 01000 00123 61000 46000 04000 00136 00000 00000 ' olJoo”ooooo 00000 00000 04000 00121 00000 00000
00124 $1100 00001 03110 00124 $4610 04000 00122 46000 51100 00066 03310 ooldo ) S1100 00121 04000 0013}
00130 71100 00130 20160 46000 13681 13161 13660 46000 51600 00122 10611 44000 $1100 00001 01000 00121
00134 20652 01000 00123 44000 81100 0000l 03110 00i1% DAOOS 0014 RI0OD ARNAN K11AN AnndnY 1IN ARt A



COMPASS J.5-410, 06721718 08.38.20. PAGE 1

TESTRAD
STORAGE ALLOCATION,
ACORESS LENGTH BINAHY CONTHUL CARDS,
0 10 JDENT  TESTHRAD
10 END TESTHAO

ENTRY POINTS,

TESTRAD 1

EXTERNAL SYMBOLS,

SYS»
LOAD MAP =~ TESTRAO CYHER LOADER ) 4=-470 06/727/,78 08,38.2). PAGE 1
JJ FuA OF THE LOAD "l
N LMAe]l OF THE LOAD 16}
TRANSFER ADORESS -- TESTRAO 12
PROGRAM ENTRY POINTS == TESTRAD 112
PROGRAM AND BLOCK ASSIGNMENTS,
BLOCK ADORESS LENGTH FILE DATE PHOCSSR VER LEVEL HARDWARE COMHENTS
TESTRAO 1t 10 LGO 06721718 COMPASS 3.5 AT0 .
SYS.PM 121 40 SL-SYSLID 05716718 COMPASS 3.5 470 nrF NB2- CYRLT7S-SNS ALBT/RE8  0S/1S/78
00.30,17,00N00)1 FROM /%M
08.38.17. 1P 00000192 wONDS - FILE INPUT o 0C Os
, :o.:n.:r.oou. PSDe0278+72CTOLIAMILLER
.022 £CONDS 132008 CH STORAGE USED 8.38,19,CONPASS,
22 cp SEC 08,.38.20, ASSEMBLY COMPLETE, 473008 SCM USED.
08,30,.20, 0.066 CPU SECONDS ASSEMBLY TIME.
08,.38,20.L6G0,
08.38.21,.0MP,

08.38.21,0F 00000896 WORDS ~ FILE OUTPUT » DC AO
08,38,2).M5 3584 WORDS 10752 MAX USED)

no.Jo.Zl.CPl 0..~ S(C. .ll“ ‘DJO
06,38.21.10 «631 SEC. «631 ADJ.
08.38,21,.CH 9.68% WS, «599 ADJ,
06.38.2).5S 1.3

08,38.,21.PP 4,209 SEC. DAVE 06727/78

08.38.21.EJ END OF J0Bs SH
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rl KI

'LESSON 9

MACROS

'LESSON PREVIEW:

THIS LESSON COVERS THE DEFINITION AND CALLS oF MACROS
AND OPDEFS, THE USE OF. MICROS AND PSEUDO-0PS., AND CON-
DITIONAL ASSEMBLY.

REFERENCES:

CHAPTER 4-7 COMPASS Rererence Man, #60492600

| IRALNLN.LA.LD_S.:’

VisuaL seT V9

ERDJ.ELLS.

PROGRAMMING PROJECT 6
OBJECTIVES:
AT THE COMPLETION OF THIS LESSON THE STUDENT WILL BE

ABLE TO:

1. WRITE PROGRAMS THAT UTILIZE:

A. MACROS
B, OPDEFS
c. MICROS

D. Pseupo-ops

2. USE CONDITIONAL ASSEMBLY



MACRQOS
Definition

DETINITION

Often 2 sequence of code should be assembled many places in a program. Rather
than writing out the code each time it {s needed, it would be helpful to give a nam

to the sequence and then just use the name each time you want the assembier to bring
in the code. A sequence of instructions that will be assembled whenever called is

8 MACRO. For added convenience the programmer could specify certain elements in
the MACRO as variable; that {s they can change., Each time the MACRO is called,
different values could be given for these variables or parameters, The assembler
would then insert the given values for the parameters as the code is assembled.

For example:

10ruT  wacTLST
Lis? Le8eDeGoenm

Furey <t
L J
COue machy &
A .
9z -2t
sav N
Cone
L J
. . s? COnP wuw
¢ S1100-000% o sa1 V1] . . crwe ol
R le71} L3 44 -3l : coms ol
1 Si1780-4900% o s$a? wys . Cono ol
Cune ) Coms ol
Come [ 14 )
S110000008 o Say .2 ' Crwe ol
2 la71 (15 -] . como ol
€1%000000% a7 (24 . Cowe ol
. vy Como el
: Tunayn . :
3 Tee2.7021 $26 oBFNOP /)00 npoua
200%0 L36 eon Curaum )
4 $100050000 3 8, e1gvee Ewtoym )
S TTTIITITITITYIVIVYING -yn Dars S | -

OLFMAT SYROS OFF INED OV COwPasS,
o3 svse

CONTENT OF L TTERALS BLOCK,

® 00000400000000000002 »
k4 . n
423008 C»  STO®ANE USED 26 STATEZRENTS T SveedLs
' ®0CL, 73 assSse@Ly 0,180 SZCOnOS o BETEegNCES




*

TYPE 1 FORMAT

MACRQ

* 'SINGLE "INSTRUCTION” TO CALL A SEQUENCE OF CODE

¥*

LIKE AN IN-LINE SUBROUTINE

N WORDS_TO SUM

I.E.
SUM macro
Tne Calu:
SBI 10
'///,,,sum BUF.A,
CALL i ACTUAL
v PARAMETERS
BUF ‘BSS 10
A BSS 1
THe Macro DEFINITION:
FORMAL
MACRO_NAME : PARAMETERS
| 2
SUM MACRO  DATALANS
LOCAL  ADD
SX7 0
ADD SB1 Bl1-1
SA1 DATA+B1
SYNBGL X7 X1+X7
PL B1,ADD
SA7 ANS
ENDM
9-3

MACRO CODE
INSERTED HERE
BY ASSEMBLER

CODE TO BE
INSERTED IN LINE
WHEN THE MACRO
IS CALLED



COMPASS 3.5-4170,

MOV7600
STORAGF ALLOCATION,
ADDHESS LENGTH BINARY CONTHOL CARDS.
0 100 10FNT  HOVI®tOO
100 END ADO
ENTRY POINTS,
ADD Jne
FXTERNAL SYMAOLS.
SYSs
0
I
=N
mavT&no
CymuRQOL IC RFFFRENCEL TARLE,
anND *0 PROGR AN 2703 F /731 S 2755
2716 L 2741 3702
ANSWER 0 PUNGRAMS 2716 L &7V S 2/
/722 S e/30 S 2748
0DIvIDE [ PROGRAMS VAT 3’2y L W67
ENDIRLK 4) PHOGHANS 2760 L ALY Y
END2PLK 56 PONGASMS® 3702 L y/65
FNDIRLX (%3 PANGHANS 3720 L y/4h
ENDARL K 16 PUNGRAMS 743 761
LALOCKTY S0 I3&N D
LRALOCK Y 16 IZ76a6 D 749 37649
LRLOCK? 1 2734 37645 N 3’48
LaLNCx) n 2752 3764 D /748
LRLOCKS 12 3’1l 361 D 17648
HMAXALX 14 3’749 0
MINALx 1 3/50 0
LU 55 PRNGRAMS® 2753 J/03 L 3746
OPfRAND 20 PUROGLRAMS ‘ 2715 L 2/71pP 2725
2716 2/19 2726
2717 27246 2/s27
SURT Al PROGRAMS 2735 2762 L /65
S5YS= 0 FXTERNAL® A VALY

ey P e = = fres 3 G g 3 e g - B 3 ’ - - - - - - -

S

S
S

06/s21/770 09,1).58. PAGE !

uFF NB2- CYRITS-SN): ALAT/RE6A  0S5/71S5/TA

09,13.96,00N006U FRQ™ yL3s
09,13,56,1P 00000512 wONDS - FLLE INPUT o nC 06

09,13.56.D0N, PSR o02TALTPCTOLTAMILLER
09,1).57,COMPASS,

09,013,508, ASSEMBLY COMPLLTE, 473000 SCM USFD,
09,1).56, 0,179 CPU SECONDS ASSEMALY TINF,
09,)3.50.0L6G0,

09,13.59.0MP(118.07TH

09,13.59,FX17,

09.13.59.0P 00001792 WORDS - FILE OUTPUTY » DC 40
09,13.59.MS ISA4  WOHDS ¢ 10752 MAR USED)

09,13,59.(PA «?229 SEC, «279 ADY.
'o".ljnsoolo +6S1 SEC. +651 ADJ,
oq-l]cSQ.CN |Z.n§0 KVS. .,.‘ ‘OJ.
09,13.59,.5S 1.64AS

09,113,59,.PP 2.904 SEC. DAYE 06727778

09,13.59.6J END OF JORe SH

CONPASS ).S5-aT0, 0n/727/78 09,1)3,.958. PAGE 4

716 S J760

3720

2749 S 3710 s 3 S 482 S
3709 S 3735 s /4l S

3/50

3750

2762 2748 J/0% y’22
2/6) 3/0) 3’06 23
2/44 3704 /21 /724



NOVT600

4]
Jo

n
h 14

»
38

3

”
h 14

A0
4l
42
4)

AS
L 1)

A7
90
Si

s2
S)

170000001 o

: 20
00000000000000000001
5110000020 o

120000021
S130000022 «
$14000002)

L ]

Jssr2

3
. 5160000000

) S110000024
Sizevo002s
S130000026
Sta0eee002?
Jesr2

34734
S160000002 o
S17000000)

6110600000
. a120000011
S1S10000484

108
3161000030 .-

6111000001
0312000040

0400000090 o

5110000020 o
Sj20000021 o

91300009022 -
5140000023 o

$160000004 o
S170000003 . .
6110000000
6120000011
3151000055 o
106sS
$161000030 .
6111000001
0512000051 o

10ENT
LISY’
ENTRY
MACRO
LocaL
<a
A2
MOVEL SAS
. ) axe
SAK
sal
NE .
ENDM
ANSWER  PBSST
OPERAND DATA
ADD SA)
SA2
SA)
LTS
Ixé
Ix?
SA6
SA7?
SAl
SA2
SA)
sSAs
ine
Ix?
SAG
SAY
MOVE
s8)
.. sB2
ss000001 sas
Bre
SA6
S8
NE
ENDM
ENDIBLK (o
suat sAl
SA2
SA)
AL
e
1.8
SAS
SA7
NOVE
sat
sp2
44000002 S
"o
SAs
Sa)
NE

MOVE

COMPASS 3.5“70-

MOVT600

™

ADD .
PARM I +PARN2,PARM)Y
MOvEd

0

pARM]
PARNZ«8)

xS

PARM]+@])

glel
Bl.682:M0VE)

192030408,68,7,8

OPERAND+0
OPFRAND )
OPERAND 2
OPERAND )
nien2
(R 1Y T
ANSWER D
ANSWERe )
OPERAND A
OPERAND S
OPERAND S
OPERAND 7
Xlex2
XIens
ANSWER 2
ANSWER e}
LBLOCK2,+SUBToADD
0
LOLOCK2

SUBT<B8]
xS
ADDe81]
8led
N1,02+96000001)

(1))
OPERAND ¢ 0
OPERAND )
OPERAND 2
OPERAND* )
X2-x1
nI-N4 i
ANSWER A STORE RESULY
ANSWER S STORE RESULY
LBLOCKIoMUL T+ ADD
o .
LBLOCK)

MUL TN
x93 :

ADD D]
Aled
NLeNP400000002

STORE RESWLY
STORE RESULT

08/27/78 09,13.%0.

PAGE

Nove
MOVE
MOvE
MOVE
MOVE
WOVE
HOVE
MOVE

nove
MOVE
NOVE
ROVE
HOVE
NOVE
MOVE

2




NOvV7600

sa
ss

Se
37

60

62

e)

(33

o7

71

T2

73

T4

15
76

0400000010 o
$110000020 o
S12000002)
S130000022
$14000002)
42012
A27)36
516000000
S170000007 o :

6110000000
6120000012
$151000066 o

106SS
5161000030 o

6111000001
0512000062 o

04000080130 o

$110000020 o
S120000021

$130000022 o
514000002)

4442)
44743
$160000010
S17000001) -
26676
267487
226476
22747
5160000012
S17000001)
7160247021
14
1

12
50
16
1

END28LK
NULT

24000003

ENDIBLK
bivioe

END4BLK
LALOCK])
LeLocCu2
LBLOCK)
LALOCKS
LALOCKY
MAXBLK

HINBLK

ENNM
€0
SA}
SA2
SA)
SAL
%6
Iy
SA6
SA?
NOVE
s8l
382
SAS

Bne
SAG
s8)
NE
ENDM
€0
R
SA2
SA)
SA4
PR)
PX2
NXI
NX2
PRI
PX4
NK)
NX§
Fxs
Fx?
SAs
SAT
uxe
uxry
LX6
Ly
SA6
SA?
€NDRUN
fau
Eou
€0u
€ou
[ 41V
NAX
MIN
END

© 473008 SCH STORAGE USED

MODEL 176 ASSEMOLY

COMPASS 3.5-470,

ADD
OPERAND O
OPERAND |
OPERAND 2
OPERAND )
xlexn2
XIexe
ANSWER S STORE RESULLTS
ANSWERe? STORE RESULTS
LBLOCK4+DIVIDEADD
]
LBLOCKA
DIVIOE«B)
xS
ADD b)Y
fle}
8108200000000

ADD
OPERAND +0
OPERAND e}
OPERAND 2
OPERAND+3
nl

| ¥4

xl

%2

X&)
ANSVWER+S
ANSWER9
X687
x?7.86
xX6.87
x7.86
ANSHEReLO
ANSWER< 1)

STORE RESULTIFLOATING POINT)
STORE RESULVIFLOATING POINT)

STORE RESULY(INTEGER)
STORE RESULV (INTEGER)

ENDIBLK~ADDS ]
END2BLK=-SUBT ¢}

ENDIULK=-MULT ¢}

ENDLBLK=~DIVIDE 2

LALOCK ] +LBLOCK2+LBLOCKI+LRLOCKA
LBLOCKT oL BLOCK2¢LBLOCKIZLBLOCKS
LgLocxloLaLocxz.LBLOCKJ.LnLocxs
ADD

21 SyusoLs
78 REFERENCES

10} STATEMENTS
0.122 SECONDS

06727778 09.1).58.

MOVE

Move
MOVE
MOVE
MOVE
NOVE
MOVE
NOVE
MOVE

000003 INVENTED SYMAOLS

PAGE



* LOAD MAP = MOVT600

FuA OF THE LOAD ni

LWAe) OF IME LOAD FLY)

TRANSFER ADRRESS -- ADD 18)

PROGRAM FNTRY POINTS -- MOV 1600 161

PROGRAM AND BLOCKX ASSIGNMENTS,

CYRER LOADFR §,4-4170

B8LOCK ADDHESS LENGTH FILE OATE PHOCSSR VER LEVEL. HARDWARE:
HOV1600 1 100 160 06/27/18 COMPASS 1.5 470 '
SYS AN 211 0 SL-SYSLIBD 05/16/78 CUOMPASS 3.5 470
+029 CP SECONDS 132008 CH STORAGE USED
(Xe)
!
~J
Ouup RFLATVE RULTRR E P R2T!
nol n0000 000N0 UNNNAL 00NN) NoNNo NODNO nnnonh annoT n0000 00000
00lle 00000 0NONO VOOON NO0) 7 00000 00000 nonoN nOON) 12222002224
00120 00000 00an0 oOnann 00N 1721« nn0oo nonone nnono trzoﬁ 25252
0nl2« 00000 0NONO 000NN NNAN] 700N 00000 00000 00000  00131+00000 00000
0013) 00000 00000 00000 0000N)
0011«  0N00N 009NO0 unoan 0nNnne 00000 00000 00000 00005 00000 00000
onlen 00000 00900 000NN 00010 Siino o0l élzoo 00112 1300 00133
00166 27307 274n8 24101 26a06 4A62) 4474 SirQU on|2f S1700 00122
001Sn  S170n 00124 61000 4&0NO 71602 47021 20650 46000 n1000 00213
00156« 04000 00140 61000 44000 Si100 ont3l s1200 00132 51300 00133
00160  S1700 00116 61100 00000 61200 00011 41900 46000 51510 00168
00164 05120 00182 61000 46000 04000 0nlel 41000 6H000 51100 00131
00170 42612 42734 S1400 00117 51700 00120 <1109 00000 #1200 00002
0017« S1610 n0l14) oliln 00001 05120 0ol73 Al1000 46000 04000 D01}

0n/21/70

COMMENTS

09.13.59.

PROCESS SYSTEM REQUEST,

1 TABLE mOvVE

nooono
rrrn

S252%

n0000

00000
slco9
26676
61000
51400
106SS
51200
61000

61000

0no0l)
1774

25252

onool

0n006
o013e
26761
«000
0olls
46000
00132
46000
46000

00000
2101
22616
0s120
3621
Stelo
S1300
S1S10
Sti00

PAGE

00000
00000
00000

00000
27202
22767
0ols1
371734
00la)
00l3)
ool??
(12 R]

00000
00000
00000

00000
26101
Siéenn
61000
51600
elrlo0
51400
10655
s1200

00002
00002
00002

00607
26202
00123
46000
0o0t1s
00001}
00134
46000
00132




MACRO
Type 2 format:
i.e.
LOAD macro
The Call:
'IDADS 112
,}OC - LOAD 2,Y
1OCATION SYMBOL {
DATA FROM Y
Y . DATA 3
" The Macro Definition: |
. 1TOCATION SYMBOL
MACRO NAME
MACRO LOAD,TAG,REG,ADDR
TAG SA.REG ADDR —
ENOM " FORMAL PARAMETERS




MACRO COMPASS 3.6-4706. 01708779 16.41.44, PAGE 1

10ENT  MACHO
ENTRY HEGIN
LISI My=By=R
MACHU  SAMoHQIReS»T FORMAT 11
Sal T

SA2 S

Xy X)ex2
SAY (7]

SAq It

1x6 X3%X4
ix6 XS5% A6

SAb »
SAM ENUM )
0 BEGIN  hss 0 PLACE TAG ON NEXT LOCATION
0 Py SAM MoMeLloMe29Me3 )
. 0 5110000023 « 51 MeJ SAN ol
. 5120000022 SA2 Mg B : SAM ol
- 1 42512 1xs X18x2 _ SaM ol
5130000020 + Sn3 M , ' SAM .l
2 5140000021 + ‘Sna Me . : SAM ol
42634 - . 1xe X3*x4 SAM ol
42656 : 1x6 X59X6 SAM ol
3 5160000036 o SAb Peo SaM ol
tNUM . SAM ol
_ He] SAM Me3sMe49Me5oMep .
o ‘ 5110000026 ¢ Y Y Mso i : SAM ol
3 4 5120000025 + SA2 M o SAM ol
42512 o 1X5 X1exe SAM ol
5 5130000023 .+ _ Su3 Me3 - - SAM ol
5140000024 « SA4 Mes SAM ol
6 42634 1x6 K3X4 SAM .l
42656 ix6 X59X0 SAM ol
5160000037 She P+l : SAM ol
ENDM SAM .l
LIST =M : :
7 S11000003) B2 SAm Me6IMeTIMIBI NG9 )
5110000035 ¢ - Ps3 SAM Lolelole24103 (1)
16 7160247021 tNUHUN
20 0000000000000000V00} M UATA 142430405069 T989900 MFS NHl= CYHT4-SN10 4 i
32 00000000000000V000001 1 DATA 1424303 O 16.38.07.0UN0003 ,“oﬁ 4 ,u:c'"ou H/Lastu
36 4 g BSsZ 4 16.38,07.1F 00000256 WORDS - FILE INPUT » OC us
42 _ END  BEGIN _ ° 16.36.07.00N 15, 0014416853+ 1890MILLER °
6 "
875008 CH  STOHAGE USED 61 STATEMENTS }.,jiﬂj}},’:cﬁz,’,ﬁ‘gg‘_’""’“"
MUDEL 73 ASSEMBLY P.265 SECONDS 16.41.46. ASSEMHLY COMPLETE. 475008 CM USLD.
O 16.41.46, 0.410 CPU SECONDS ASSEMULY Time,
16.41.46,LG0,, -
16e41,06.0MP(1114200)
®  16.41.46.0¢ 00000832 wONHDS - FILE QUTPUT 4 DC a0
16.61,46,M5 I584  wulus TioH MAR USED)
16.41.46.CHA “e29) StC, o291 AUJ,
QO 16.41.4b.cry «2bb SEC, oCbb A0J,
'bo"o“b.lo OJl’ SEC. .Jl’ AUJC
lbo‘lo‘(’oc” ‘oclbﬂ KNS, WY6 ADV.
© 16.41.a1.85 levol
16.41.47,.0p 2.942 SEC, DATE 01/08/19

16.41.47.L END OF Jod, OH

om




LOAD MAP = MACKO CYUER LOADLR 1.4-485 01708779 1b.41.46, PAGé 1

‘ : FWA OF THE LOaD 114
’ LWA+]l OF _THE LUAD 213
THANSFER ADDRLSS =~ BEGIN 111
PROGRAM ENTRY POINTS == MACHU 11 i

PROGHAM AND BLOCK ASSIGNMENTS,.

BLUCK AUDRESS LENGTH FILE DATE PROCSSR VER LEVEL HARDWARE COMMENTS
MACRO 111 42 Lo 01708779 COMPASS 3.6 476
CPU,SYS 153 - 40 SL-SysLiIw 11715/78 COMPASS 3.6 AT6 PROCESS SYSTEM REQUESTY,
«055 CP SECONDS 135008 CM STORAGE USED 1 TABLE MOVE
o . . |
;L bumMp RELATIVE UMP{1114200)
ool S1100 00136 51200 00133 42512 51300 00133 46000 S1400 00132 42634 42056
00114 S1600 00147 51100 00137 S1200 00136 4¢51¢2 46000 S1300 00134 %1400 00135 42634 42656 51600 00150
00120 51100 0014 51200 ovlal AcHle SLI00 00147 46000 51600 00140 42036 420656 51600 0015) HS1Jub 001e6
00124 51200 00145 42512 46000 S1300 00143 51400 00144 4263% 42656 1600 00152 71602 47021 20650 46000
00130 01000 00155 61UV0 4600V B0LOU LUDUU VOULL GOVUL 0000 00000 00000 0O0LL2 00000 00000 0OVOVOO 000UI
00134 00000 00000V 00VUU VULVOS VOULU VOLUY CLLOU 0UVOUS 00000 00VVO VOVVO 00UVOL 00000 V00OV VLOVOO 00007
00140 00000 LOUOU O0VUUVLL vuulo 000UV VOUVLY BOOUY OuLlld 00000 00000 0OOLO 00VLO 00000 0VL0O00O 0VLOOO 0000l
0V} 4 00000 00000 VOULY VULLZ VULUY DOUVLL OULLYL UL 0014T7_00000 00000 LVUOOO D00VIO
00150 00000 LULOOV 0VLOY ULLIYL VLVUU VOODU-VOULOY CUOUO 0UL00 0OUVLL 00LOO VOS2 04000 00166 VVVOD 000ULD
00154 01300 00000 GOLOO VOUOY 04000 VULJL OVoLVL 00000 S1100 000U} 03130 00156 54610 04000 0014 46000
00160 S1100 VOULL 03310 vul6ee - 51100 00i53 04000 Ovlel 71100 00130 20160 46000 13661 13161 13661 40000
0ulos 51600 00156 J061) 46004 51100 00001 01000 0UILSI 20652 01000 00155 46000 $1100 00001 03110 oOo0le?
00170 04004 00170 61000 46000 51100 0000l 03110 00170 71602 20314 04000 00166 20150 30661 01000 00155

0ulT4 04004 00176 61000 46000 Tlob2 20314 20652 36662 53160 20173 03310 00174 03010 00174 S3100 0000}
00200 03110 00176 71100 ooOvO} .




PROGRAM MACOPTH 74774  OPTm}
1 FROGRAM MACDPTH(OUTPUT)
, COMMON ANSWER(24)
PRINT 1loo0
100 FORMAT (1H])
5 CALL BEGIN

PRINT 209 (ANSWER(I) s In]y24)

20 FORMAT (4024)
END

17214000000000000000
17176000000000000000
17247400009000000000

17177000000000006000

17265500000000000000
1711725252%252525252

T1TI-6

17216000000000000000

FTIN 4.74403

01/709/79 12.55,43

17214000000000000000 17216000000000000000
605567T77TTTTIITITINIY 17176000000000000000 60ST3TTTIIIIITIITIIIYIY
1723540000000000% 500 17247400000000000000 17235400000000000000
6054737777710 717007 17177000000000000000 60STITITTIYITIITIIIYIILITY
17244600000000000000 17265500000000000000 17244600000000000000
60547377777772777777 171717252525252525252 60STITTIIIIITITIIIIINITY

MFS Nule CYB74-5N108 5C/R0B 11714718
12.55.44,00N006F FROM 4L
12.55444,1P 00000320 WORDS - FILE INPUT , DC 04
12.55.44.00N,TS.  001A+6883,1896,MILLER '
12.55.45.FTNoR=0,
12.55.51, 1 WARNING MESSAGE IN MACRO
12.55.51, +687 CP SECONDS COMPILATION TIME
12455.51 .MAP,PART,
12.55.52,L60,
12.56.24, END  MACDPTH
12.56.264, s077 CP SECONDS EXECUTION TIME
12.56.24.0P 00001920 WORDS - FILE OUTPUT » DC 40

12.56.25,M5 3584  WORDS ¢ 14336 MAX USED)
12.56.25.CPA . +987 SEC, 987 ADJ.
lZ.Sb.ZS.CPU .192 Sl:Cu 0]92 AOJ.
12.56.25.10 1.166 SEC, 1.166 ADY,
12.56.25.CM 42,524 KWS, 2.599 ADJ,
12456.2%,5% 4,94}
12.56.25,.pP 8,340 SEC, OATE 01/09/19
12.56.25.E0 END OF JoH, OM :

PAGE



MACRO

CI-6

IIITNININININITNIITIY

- [ X -]

5110000032 «
5120000033 ¢

5130000034 o
5140000035 ¢

L]

3 A0612
jornie

5160000000 C
4 5170000001 C

24606
24707

$ 5160000002 C
5170000003 C

6 44634
3173

5160000004 C

STORE

SAM

9ARM109PARMI 1 yPARM] 2

. LOAD

BEGIN
oNSe7

COMPASS 3.6~476, 01709779 12.55.50. PAGE |
IDENT MACHO
ENTRY BEGIN
LIST Me=He=R
MACRO PS,.P6
SAb PS
SA7 Pé6
ENDM :
MACRO PAHM1 »PARM2sPARMIsPARMA ¢ PARMS ¢ PARMG 9 PARNT o PARMB ¢ PARMO o P
LOAD PARML s PARM29PARMI 9 PARMA
FXxo Xl1ex2
FX1 X1+X2
STORE PARMSsPARMG
NX6 X6 .-
NXT X7
STORE PARMT+PARMS
FX6 X3/X4
FX7 X3~X4
STOHE PARMY+PARMIO
NX6 X6
NX7? X7
STOHE PARMI)sPARMI2
ENDM
MACRO PleP2yPIePh
Sa) Pl
SA2 P2
SA3 P3
SA4 P4
ENOM
DATA -0 :
SAM MoMe ) gMe20MeIpANSoANS 1 s ANS+29ANS* 39 ANS*4 o ANS+S5oANS¢6A
LOAD MsMeloMe29He3 . . : SAM ol
SAl M LOAD o2
SA2 Mel LOAD o2
SA3 He2 LOAD 2
SA4 ‘Me3 ‘LOAD 2
ENDM LOAD Y4
FX6 X1ox2 SAM ol
FXx7 X1ex2 SAM ol
STORE ANS»ANSel SAM L1
SAb ANS STORE = .2
SA7 ANS+) STORE .2
ENDM : STORE .2
NX6 X6 SAM ol
NXT X7 SAM ol
STORE ANS*29ANS¢3 SAM ol
SA6 ANS¢2 STORE 2
SA7 ANS+3 STORE , .2 R
ENDM STORE .2
Fxo X3/Xs SAM ol
FX7 X3~X4 SAM ol
STORE ANS+49ANSeS SAM ol
SA6 ANS ¢4 STORE .2




MACRO COMPASS 3,6-476. 01/09/79 12.55.50, PAGE 2
T 5170000005 C . SA? ANS+S. ) STORE .2
ENDM STORE o2
24606 NX6 X6 SAM ol
~2at07 NXT X7 ' SAN ol
10 STORE ANS*69ANS+? _ SAM ol \
10 5160000006 C SA6 ANS+6 _ STORE .2
5170000007 C SAT ANS+7 STORE o2
ENDM v STURE .2
ENDM v SAM ol
) D SAM MeAsMe5)Me6sMIToANSBIANSS99ANS 109 ANS+ 110 ANS129ANS¢13
90ANS+144ANS+ 1S '
11 LOAD  MeAsMe5 M6 oMeT SAM ol
11 5110000036 » , Sal Med : ! Loap o2
5120000037 o SA2 - M+ - LOAD Y]
12 5130000040 , SA3 Me6 Loap ]
5140000041 o SA4 Me 7 , LoaD 02
ENDM : , : , LOoAD ]
13 a0612 - FXxe Xiex2 . SAM ol
aori2 FX7 X1ex2 SAM ol
STORE * ANS+BsANS+9 , SAM ol
5160000010 C SA6 ANS+ 4 , SIORE .2
14 517000001) C SA? ANS+9 STURE .2
ENDM . o STORE .2
24606 NX& X6 ] SAM ol
Vo) 24707 NXT X7 ‘ . SAM ol
i 15 ' ' . STORE ANS+109ANS+11] : _ SAM ol
t; 1S 5160000012 C SAb ANS*+ )0 STOHE  +2
5170000013 C SA7 ANS+11] STORE o2
) ‘ ENDM : STORE o2
16 44634 FX6 X3/7X4 : . SAM ol
31734 , FX? X3-X4 SAM ol
STORE ANS+124ANS¢]13 : SAM ol Ny o
$160000014 C SAb ANSe 12 . STORE .2
17 5170000015 C < SA7 ANS+1) STORE .2
ENDM STORE 2
24606 NX6 X6. SAM ol
24707 NXT *© X7 , SaM ol
20 STORE ANS+)AANSe}S : SaM ol
20 5160000016 C . SA6 ANS+ )4 SIORE. 2
5170000017 C SAT ANS+15 STORE .2
ENDM : STORE o2
ENDM ’ SAM ol .
LIST -M
2l 5110000042 o . SAM HeBoMI9IMo 109 Mo 110 ANS+160ANS*1ToANS¢1BoANS+190ANS¢20 AN
9S54219ANS+22,ANS+23 : .
31 0400000000 « €Q HEGIN
32 17204000000000000000 M DATA  1400240934004000500064007400840094002040001.0012.0
: USE //
0 30 ANS HsS 24
USE 0
46 END
476008 CM  STORAGE USED 121 STATEMENTS 3 SYMBOLS

MODEL 73 ASSEMBLY 0.454 SECONDS 0 REFERENCES




MACRU

COMPASS 3.6-476, 0!/09/79 12.55.50. PAGE 3
ERROR DIRECTORY.
3 TYPE ERKOR DUPLICATE MACRO DEFINITION, NEW ONE OVERRIDES,
OCCURRED ON PAGES 1 . o
LOAD MAP - MACDPTH CYBER LOADER 1,4~-48S 01709779 12.56.22, PAGE 1
FWA OF THE LOAD 111
LWA+]l OF THE LOAD 7133
TRANSFER ADORESS =~ MACOPTH 21713
PROGRAM ENTRY POINTS = HACOPTH 2173
PROGRAM AND BLOCK ASSIGNMENTS.
BLOCK ADORESS LENGTH FILE DATE PROCSSR VER LEVEL HARDWARE COMMENTS
HACDPTH 11 2105 L6o 01/709/79 FIN 4.7 485 666X PROGRAM 0PT=]
MACRO 2216 Y Y 3 LGO 01/09/79 COMPASS 3,6 476
/STP.END/ 2264 1
/FCL.C./ 2265 26
/08.10./ 2313 101
Q2NTRYa 2414 0 SL-FORTHAN 11/16/78 COMPASS 3.6 485 FCL INITIALIZATION ROUTINE.
/FCL=ENT/ 2414 40 :
V) COMIO= 2454 33 SL-FORTRAN 1)/16/78 COMPASS 3.6 48S COMMON CODED 1/0 ROUTINES AND CONSTANTS,
| FCL=FDL 2507 40 SL-FOHTRAN 11/16/78 COMPASS 3,6 48S FCL CAPSULE LOADING
= FEIFST= 2547 3 SL-FORTRAN 11/l6/18 COMPASS 3,6 445 CONVERTED DATA STORAGE
- FLTOuUT= 2552 311 SL=-FORTRAN 11/16/78 COMPASS 3,6 485 COMMON FLOATING OUTPUT CODE
 FOkSYS= 3063 301 SL-FORTRAN 11/16/78 COMPASS 3.6 485 FORTRAN OHJECT LIHRARY UTILITIES,
T JUTCOM= 3364 154 SL~FORTRAN 1})/16/78 COMPASS 3.6 485 COMMON OUTPUT COLE
YSAlOD= 3540 1 SL-FORTRAN 11/16/178 COMPASS 3,6 445 LINK BETWEEN SYS=AID AND INITIALIZATION CODE,
Y ECMSK= 3541 41 SL-FORTRAN 11/16/178 COMPASS 3,6 445 INITIALIZE CONSTANTS,
FMTaP= 3602 357 SL-FORIRAN 11/16/18 COMPASS 3.6 48S CRACK APLIST AND FORMAT FOR KODER/KRAKER,
FORUTL= 4l61 46 SL-FORTRAN 11/16/78 CUMPASS 3.6 485 FCL MISC. UTILITIES,
GETFT= 4227 57 SL~FORTRAN 1)/16/78 COMPASS 3,6 48S LOCATE AN FIT GIVEN A FILE NAME, .
KOVLER= 4306 451 SL-FORTRAN 11/16/78 CUOMPASS 3,6 auS OUTPUT FOHMAT INTERPRETER,
ouTC= 4757 150 SL-FORTRAN 11/16/78 COMPASS 3.6 485 " FORMATVTED WRITE FORTRAN RECORD.
/FDL.COM/ Sla7 14
FOL.KES 5143 211 SL-svysLia 11/702/78 COMPASS 3.6 485 FAST DYNAMIC LOADER RESIDENT,
FOL MH] 5354 222 SL-SvysLle 11702718 COMPASS 3.6 445 FOL MEMORY MANAGER INTERFACE,
CPU.SYS 5576 40 SL-SySLla 11715778 COMPASS 3.6 476 PROCESS SYSTEM REWUEST, .
CMF JALF 5636 160 SL-SySLIB 11715778 COMPASS 3,6 485 CMM V141 ~ ALLOCATE FIXED.
CHF .CSF 6016 6 SL-SysSLIB 11715778 COMPASS 3,6 485 CMM V1.1 = CHANGE SPECS FIXED.
CMM.FFA 6024 }4 SL-syYSLIB 11715778 COMPASS 3.6 485 CMM V1el = FIXED FREE ALGORI THM,
CMF ,FRF 6040 36 SL~SyYSLIB 11/15/78 COMPASS 3,6 485 CMM V1.l ~ FREE FIXED.
CHM R 6076 2)4 SL-SYSLIB 11715778 COMPASS 3,6 485 CMM V1.1 ~ RESIDENT SUBROUTINES,
CMF . SLF 6312 22 SL-SYSLIB 11/15/78 COMPASS 3,6 485, CHM V1.l « SHRINK AT LWA FIXED,
CTLSRM 6334 433 SL-SyYSLIB 11/16/18 COMPASS 3.6 485 CHM CONTROLLING ROUTINE,
ERRSAM 6767 25 SL-SYSLIH 11716778 COMPASS 3.6 485 CRM ERROR PROCESSOR ENTRY.
LISTSRM 7014 67 SL-SYSLIB 11716778 COMPASS 3,6 48S CRM = ALLOCATE SPACE FOR LIST OF FILES
7/ 7103 30

+331 CP SECONDS

235008 CH STORAGE USED

12 TARLE MOvFs



HACROE | ~ COMPASS 3.6-415. 03708779 10,27.31. PAGE 1

. J0ENT MACROE
ENTRY ADU
_ LIST  Me=Be=R
3 MOVE. MACROE LENGTH+FROMsTO
LOCAL MOVEL A
Sul 0
sg2 LENGTH
MOVETL SAY FROMeB]

BX6 x5
SA6 To+H}
i) Blel
NE B1+829MOVEL
ENDM
0 20 ANSWER  BSSZ 16
20 00000000000000000001) OPERAND DATA 1429344959697 48
30 5110000020 « AOD Sal OPEKAND+0
5120000021 SA2 OPERAND] - :
31 5130000022 « SA3 OPERAND 2 v : -
5140000023 o SA4 OPERAND+) : .
© 32 36612 1x6 Xpex2
36734 1x7 X3ex4
5160000000 ¢ SAG ANSWER¢O . STORE RESULY
33 5170000003 » SA7 AMSWER ] STORE RESULT
5110000024 » SAl OFEHAND + 4
34 5120000025 « . SA2 OPERAND+S
? 5130000026 ¢ SA3 OPENAND+ 6
s 35 5140000027 o : SA4 OPEKAND+7
wn 36612 1x6 X)exe
36734 Ixr X3eX4
36 5160000002 ¢ SAG ANSWER2
5170000003 o SAT ANSWER3 .
k) MOVE  LENGTH=LBLOCK29sFROM2SUBT, TO=ADD : _ e
37 6110000000 , sl . 0 HOVE ol '
6120000011 sy2 LBLOCK2 _ ' MOVE ol
40 5151000044 + 12000001 SAS SUBTH1 MOVE ol
_ 10655 BXo Xs MOVE ol
41 5161000030 « SA6 ADL+B] HOVE ol
6111000001} sbl Ble] o * MOVE ol
A2 0512000040 + NE H1+82+47000001 MOVE el
) : ENUM MOVE ol
43 0400000030 ENDIBLK E0 ADD
4% 5110000020 + supT Sal OPENAND+Q
5120000021 ¢ SA2 OPERAND ¢}
45 5130000022 « , SA3 OPERAND 2
5140000023 « SA4 OPERAND 3
46 37621 : X6 Xx2-x1
31134 Iny X3-X4
5160000004 ¢ . SA6 ANSWER+4 STORE RESULY
AT 5170000005 ' SA7 ANSWEReS ‘STORE RESULT
MOVE ~ FROM=HULT»TO2ADD» LENGTH=LBLOCK3 .
6110000000 sul 0 hove ol
50 6120000011 ' 562  .LBLOCKI : HOVE ol
S1 5151000055 o 2000002 SAS MULTeR1 . MOVE ol
10655 " BX6 XS MOVE .
52 5161000030 « LYY ADD+R) ‘ MOVE .
6111000001 : © SB1 Bl¢] . ] MOVE ol
$3 051200005) o NE Bls824°2000002 . HOVE !




HACROE : : COMPASS 3,6-476, 017067719 10.27.31. PAGE 2

ENDM , HOVE ol

54 0400000030 ¢ END2BLK Eu ADD
55 5110000020 ¢ MULT Sa) UPERAND+D
5120000021 ¢ SA2 OPERAND+ )
56 5130000022 SA3 OPERAND+2
. 5140000023 ¢ SA4 OPERAND+3
ST 42612 Ixe XKlexe
42734 IX? X39x4
5160000006 ¢ SA6 ANSWER+6 STORE RESULTS
60 5170000007 o SA7 ANSWERe 7 STORE RESULTS
: LIST -M
6110000000 MOVE !0=ADDoLENOIH-LBLOCKQoFROM-DlVlDE
6S 0600000030 ¢ ENDIBLK taQ ADD
66 5110000020 ¢ DIVIDE SAl . OPEHAND+Q
5120000021 o SA2 OPEHAND ¢}
67 5130000022 + SA3 OPEHAND+2
5140000023 SA4 OPERAND 3
70 27101 Pxl X1
27202 [ ¥4 X2
24101 NX1 X1
24202 NX2 ¥4
71 27303 Px3 X3
27404 PXé4 X4
24303 NX3 X3
24404 NX4 X4
72 44621 FX6 x2/x})
44743 FXT X4/X3
5160000010 SA6 ANSWERe8 STORE RESULT(FLOATING POINT)
73 5170000011 o SAT ANSWERe+9 STORE RESULT(FLOATING POINT)
26676 uxeé X687
26767 ux? X786
T8 22676 LXx6 X687
227167 Lx7 XTobi6
5160000012 o SA6 ANSWHERe 10 STORE RESULT(INTEGER)
TS 5170000013 SAT ANSwER*11) STORE RESULT(INTEGER)
76 7160247021 END4BLK ENDRUN
14 LBLOCKL EQu ENDIBLK=ADD+)
11 LBLOCKZ EwU EMD2BLK~SUBTe1
11 LBLOCK3 EqQu END3ULK-MULT+]
12 LBLOCKS4 Euvu END4HLK=DIVIDE+2
50 LBLOCKT EQu LBLOCK]1+LBLOCK2+LBLOCKI+LBLOCKS
14 MAXBLK MAX LBLOUCK] »LBLOCK2+LBLOCKI +LBLOCK S
11 MINBLK  MIN LBLOCK] »LBLOCK2+LBLOCKI»LBLOCKS
100 END ADD
475008 CM STOKAGE USED . 111 STATEMENTS 21 SYMBaoLS 000003 INVENTED SYMHOLS
HODEL 73 ASSEMBLY. 0.33] SECONDS 0 REFERENCES
MACROE COMPA - )
ERROR DIRECTORY. SS 3.6-476, 0l198/19 10.27.31, PAGE k|
3 TYPE ERROR DUPLICATE MACRO DEFINITION. NEW ONE OVERRIDES.,
OCCURRED ON PAGES | !




o o o

LOAD MAP = MACROE CYBER LOADER 1.4-4858 01708779 10.27.33. PAGE 1

FWA OF THE LOAD 111

L¥Ae) OF THE LOAD 251

TRANSFER ADORESS == ADD _ 141

PROGRAM ENTRY POINTS == MACROE C14)

PRUGRAM AND BLOCK ASSlqunsurs.

BLOCK ADDRESS  LENGTH  FILE DATE PROCSSR VER LEVEL HAROWARE  COMMENTS
MACROE 1m 100 Lgo 01/08/79 COMPASS 3.6 476 :
CPU,SYS 211 40 SL=SYSLIB  11/15/78 COMPASS 3.6 476 PROCESS SYSTEM REQUEST,
<090 CP SECONDS 135008 CM STORAGE USED 1 TABLE MOVE .
o . )
; _
H OUNP  RELATIVE OHPU1110177)
00111 00000 00000 00000 00003 . 00000 00000 00000 00007 00000 00000 00000 00013
00114 00000 00000 00000 00017 00000 00000 00000 00001 T1770 12177 M1 NY 17776 00000 00000 00000 00002 )
00120 00000 00000 00VUO 00014 17214 00000 00000 00000 1720% 25252 52525 25252 00000 00000 00000 00002 S
00} 24 00000 00000 00000 onoo0l 00000 00000 00000 00000 00131_00000 00000 00000 0000) 00000 00000 00VOO 00002
00133 00000 00000 00000 0000 : ’ : .
00134 00000 00000 00000 00004 0000¢ 00000 000V0 00005 00000 00000 00000 00006 00000 00000 00000 00007
00140 00000 00000 00000 000l0 51100 00131 51200 00132 51300 00133 51400 00134 27100 27202 26101 24202
00144 27303 27404 24303 24404 44621 44743 51600 0012} S1700 00122 266176 26767 226Tb 227167 510600 00123
001590 S1700 00124 61000 46000 71602 47021 20650 46000 01000 0v2l3 61100 46000 05120 00151 &lvv0 40000
00154 04000 00141 61000 46000 51100 00131 S1200 00132 51300 00133 5140 00134 37162L 37734 51600 00115
00)60 $1700 00116 61100 00000 61200 00011 61000 46000 51510 00166 1065% 46000 51610 00141} 61110 00001
00165 05120 00162 61000 46000 04000 00141 61000 46000 51100 00131 S1200 00132 51300 00133 51400 00} 36
00170 42612 42734 51600 00117 51700 00120 61100 00000 61200 00012 61000 46000 51510 00177 0655 46000

00174 51610 0014} 61110 )000l 05120 00173 61000 46000 04000 00141 61000.Q6000 ’ 51100 00131 SlZOQ 00132




MFS NHl-= CYB74=5N108 SC/R08 11714778
10027.25.DUNGOKS FROM /0H

10.27.25.1P 00000448 wORDS = FILE INPUT o DC 06
10.27.25.00N+ TS,  0014+6883¢1896+MILLER
10027.30-CONPASS.

10.27.32. 1 WAHRNING MESSAGE IN MACROE
10,2732, ASSEMBLY COMPLETE, 475008 CM USED.

10.27.32. 0.476 CPU SECONDS ASSEMHLY TIME.
10.27.32.L60,,

10027.33.0MP (1114177

10.27.33.EX1T,

10027.33.0P 00001408 wORDS = FILE OUTPUT » DC 40
10.27.33.MS 3584 WORDS ( 7168 MAX USED)

10.27.33.CPA «587 SEC. «S87 ADJ.
10.27.33.CP8 «104 SEC, ' <1064 AOJ.
10.27.34.10 " «328 SEC. «328 ADJe
10.27034.CM " 184316 KWS, 1117 ADJe
10.27.34.55 2,138

1027.34,.PP . 3913 SEC. DATE 01/08/79

102734.E4 END OF JOB. OH




MACROS
OPDEFS

COMPASS Manual, Section 5
OPDET'S
MACROS are sequences of code identified by a name: that is, whenever the name
is used, the assembler brings in the associated code.
We can also associate a specific instruction Syntax with a sequence of code.
Whenever an instruction matches the Syntax in the definition, the assembler

will bring in the associated code.

For example, the instruction:

' DX6 X5/X4
Delimiter
follows the form: %
IXX
0peratiZ;1 Mg
Code Registers

There is no single hardware operation to perform this function (integer
division). To handle this we set up a sequence of code called an OPDEF,
which is similar to a MACRO.



MACROS
- OPDEF Syntax

The Syntax of -OPDEF's must follow certain conventions. The Synéax can include
both registers (A, B, X) and expressions (Q) as in the following example.

- This OPDEF is designed to extract a certain set of bits from one X register
and put them in another specified X register.

Syntax Parameters

OPDEF Definition

Syntax:

E = Qperation Code
: BExx,Q,Q OPDEF R1,R2, FIRST, 1AST

X = X register _ MX.R1  60-1AST-1
m'Rl .x. qu.Rz
Q = Expression AX.R1  FIRST
Variables: ENDM

Rl = Result Register
R2 = Operand Register o
FIRST = beginning of bit stream (lower) °

IAST = end of bit stream (upper)

OPDEF Call { EX2  X1,30,40

Extract bits 30 to 40
of X1 and put them in

in X2
MX.2 60-40-1 EX2 .1
Since the Syntax of the instruction BX.2 -X.2#X.1 EX2 .1
above matched the Syntax of the © AX.2 30 EX2 .1
definition, the assembler generated ENDM EX2 .1

these three lines of code inserting
the given values (2, 1, 30, 40) for
the dummy variables.




OPDEF

‘A TYPE OF MACRO

*DEFINES A NEW INSTRUCTION or
REDEFINES AN EXISTING INSTRUCTION

i.e.

INTEGER DIVIDE

-~ The Call:

fACTUAL REGISTER PARAMETERS
1 'xj J<
1X6 X1/X2

The Macro Definition:

FORMAL REGISTER PARAMETERS

i3k
IXX/X  OPDEF  P[ p2fpz*
, -yﬂ-y—-
IX4 { CODE TO PERFORM
v IhSTRUCTION ‘ : INTEGER DIVIDE
Xj/Xk

ADDRESS FIELD




¢c-6

OPDEF

Inxsx

°
0 Agso00

S11000001)
1 3120000012

2M01
26141
2 2120d
20292
45612
: 26466
3 22668

5160000000 C
& S13000001)
S150000014 o

S 27130)
24343
27509
24853
6 AS7IS .
26787
227147

T Si17e00000) C
1160247021
11 00000000000000000010

0 2
13

ouy

NUMBERS

1DENTY

COMPASS 3.5-470,

oPNEF
ENTRY INIDIVD
LISt “ :

OPDEF FXAMPLE - INTEGER DIV]IDE .

OPDEF
PR.PARN)
NX_ PaRn)y
PX.PARMY
NA,PARMY
RX,PARM}
Ul.PA“N]
LR, PARM)
ENOM

INTOIVOD NO

SAl
SA2
x4

PRI R.1

PARME «PARMZ ,PARNY

X PARM2
X.PARM2,84

X PARM)

N .PARM] DS
N.PARMP /X . PARN)
X, PARM] +B6
X.PARM} «BA

NUNMBERS
NUMAERS ¢ )
xlsxe

NX.1 K.QeR4

PN,2
NX, 2

.2

R.2¢85

AR, 6 N,1/7x,2

uN,6
L, 6
ENDM
SAA
SA)
sas
Iy
PX,)
NK,)
PX,.S
NI.S
Rx,7
ux,?
Lr,?
EnpY
SA?
ENDRUN
DATA
USE
8ss? 2
£ND

X.3

.S

473808 SCM STORAGE USED
MODEL §T7A4 ASSEMALY

oPOEFF
EPLOR DIRFCINAY,

1 TYyPEL FRRON
CCCUHRED ON PAGES

DPUPLICATE MACRO OrFINITION,

> ' .

X.6¢86
K.6006

ouy
NUMBERS ¢ 2
NUMBERS )
XI/NnS

| R Y 1Y
KeS5008
| ¥ V4 18-
K.7¢06
KeTeR6

0ouTel

Re2e-%9)
/7ANSWERS/

INTDIVD

49 STATEMENTS
0,049 SECONDS

COMPASS 3,.5-400,

NEW ONE OVERRIDES,

0s/27/18

& SYMPOLS
11 REFERENCES

Ons21/18

16,31,1)3,

6. 3100,

PAGE
ixé ol
1xé ol
Ixé Y |
ixé ol
Ine - ol
ineé ol
ine ol
Ixe ol
mr o)
mr ol
i ol
mr N |
mr ol
1.0 Y |
Ix? ol
mr 'Y |
PAGE

1




O
i
N

W opywe

LOAD MApP - QPOEF

-» —

CYREN LOADER | .4-470

51100
SI600

00112
mm
00124
no1l0
ooool
onool
20318
00150
206130

0057

06721718 16,31.15.,

PROCESS SYSTEM REQUEST,

1 TABLE MOVE

00124
0011}

71602
7
0nooo
04000
alooo0
03lio
20652
Alooo
12149

41000

44000
46000

s7021
mme
00000
00140
ool30
0014S
Isn62
44000
73610

46000

FuA OF THE LOAD (1R}

LWASL OF TMF LOAD 10

TRANSFER ADDRESS -- INTDIVO ' 1l

PROGRAM ENTAY POINTS == oPNEF 1

PROGRAM AND BLOCK ASSIGNMENTS.,

BLOCK ADONESS  LENGTH FILE Date PHOCSSR VEN LEVEL HARDMARE  COMMENTS

7ANSWERS/ 1%l 2

oPOEF 11) s LGO 06721718 CUMPASS 3.5 &70

SYS.AN 130 40 SL-SYSLIB . 05716778 COMPASS 13,5 470

«02) CP SLCONDS 132008 cﬂ.ﬁlnulct USED

FELAYIVE DL AR NI RA L]
0031} 00000 00000 000ND 0NAN& 10700 Y7077 10000 1708 46000
00bls  S1200 00125 2710} 24je) 21202 26252 w512 24886 226606
00120 2730 24343 21505 24555 4STIS PAT6T >2161 46000 51700
0012¢ 00000 00000 00000 0NDIO 00000 00000 A0OOV 0NDN2 122221
00130 04000 001AD 000NN 00000 01300 09200 00000 00000 0000
001)a  Sasln 0AN00 00) V] 46000 S1100 00086 n3100 001VY s1tao
0010 13440 13141 1)aa) 4ap00 S1A00 anlil 10410 46000 st100
0014  SI100 00001 0110 004 04004 00145 AL000 46000 s1100
ooiso 20150 JAaaa) 0Q000 00)32 04008 00151 1000 44000 602
0015¢ 03010 00151 S1000 0000} 03410 0niSI 73100 coo0n) ne000
00160 01000 00)72 61000 “ANO0 04004 00061 ALNGO 6000 13660
00166 1ILIA 20478 SIAND 00)AT T4hAn IALIA 2012 4H00O 04000
00170 - 40000 00000 0400« 00170 00} 77560000 00000 nenns 00)T7

51300
20650
00000
Siloo
Til100
20652
71602
53160
71160)
2012)

00000

PAGE

onl2é
et1000
00000
00001}
ootyo
01000
20314
20173
24616
03210

51500
00132
00000
03110
20160
00132
04000
03310
12661
00157

onoo0

00127
46000
0000)
onldll}
46000
46000
00143
J0151
20651
20°'S1




0B r
STOHAGE AL OCalION,
AQDRESS LENGIH
0 15
15

Vo)

J osorr

= SYMPOLIC PFFFUENCE TARLE,
INTDIVO 0 PROGRAM®
NUMRE RS 1] PROGHAMS
out 0 ANSWERS
SYSe 0 (elERNAL®

conpAsy A, %470,

RINARY CONTHOL CARDS.

10ENT  oPnFd

END INIDIVD
fAoCcKsS Tvel ADDRESS LENGTH
PRNGRAM® L DCAL n s
ANSWERS COMNUN (1] ?
ENTRY POINTS,
INTDIVD ne

FRVERNAL SYHAOLS,

r‘)“P‘ﬁS 3e5-4T0,

2’Nn

$YSs
2702 ¢« AR S
red L 2719 2730
2729 § 2/76) S 2745 L
274) '

Ohr2i/18  hb.D1a0 D, PAGE 1
06/27/78  16.31.13. PAGE 'Y
2743 L
uFr NR2- CYRTIS-SNI ALRI/RGR  0%/1S/71R
16.31.00.00N00%Y  FROM /5K

0000025¢ wOHUDS - FILE INPUT o DC 04

16.30.00.1°
PSC02 /R, T2CTONLAMILLER

16.31,11.00N,
16.31.02.00MPASS,

14.31.13, ] WARNING HESSAGE IN OPDEF
16,3006, ASSEMALY COMPLETE. 473008 SCH USED.
16.31.04, 0.102 (PU SECONDS ASSFMALY TINE,
16.31.18,060,

16.31.15.00P 010007y

16.31.1%,0P 000010AR MOHDS - FILE OUTPUT « DC 4N

16.31,15.»5 ISAL  WORPS ¢ 10752 MaX USED)
16.31.1S5.(PA «152 SEC, 152 ADY,

16.31.15.10 +8)S5 SEC, +615 ADJ,

16.31,)5.CH 10.54) xws, <645 ADJ,

16.301.15.5S 1.4))

J.n)32 SEC. DATE 04/20/1N

END OF J0Be SH

16.31.15.pP
16.30.15.F9



MICRO

* USE A SYMBOL NAME
* TO GET A STRING OF CHARACTZIRS

i.e.
STORE
The Call: cc
0
l /coxsrm
 £STORE #n
GENIRATIS THI CODE: '
| SAT ANS+n
The Micro Definition:- | N CHARS (NOT NECEZSSARY)
ce - START |
TO WITH DELDMITERS
l | CHAR 1 » -
STORE ~ MICRO S\‘lf,*SA7 ANS+=
" | ‘
SYM30L ' CHEARACTER STRING
NAE



MICHD CONPASS 1,5-A748, 06727778 16,30,27,
N IDENT  wMICRO
GR0000000RLENNUICICOROBENGNIVNIRCOREIPROGOREOCORNNRRNE0RORRQOEOBORANNER0NNN0000000
L ]
. VHE CHARACTYER STRING OF THE MICRO 1S INSERTED WHERE IV IS CALLED
° BY THE sHNNNNNMNNNNNNNS,  THE LTST A LISTS THE MICRO E€RPANSION
[ ]
0000000000000 000CeRENtONRRIRRNRRORNERENORetTRsRRROYEOENRRINRlORRROLNRSER0ENS
» ENIRY  STand
LSy AeD
R Loap HICRD Qe.25A) Alepe
STOoRE HICRO  YoosoSAR ANSWEReo
0 6110000001} SVARY £6) |
sl2e000002 S82 2
12 OATA Lty 2040508
1 3110000012 SA) DATA
1ons bxy xl
¢STOREYO
2 S170000008 o SAY ANSWERCO
| ]
. #LOADS}
Sait SA) AleBY)
[ )
10710 Bxy n!
PSTORESY
O 3 %1%0000000 o SAY ANSVER)
| )
[
o sLOADS2
4102 SA) Al+82
*
o711 (V3] 1]
SSTORESY?
4 Sive000000 SAY ANSWER.2
[ ]
716024002} tnoruy
[ 4 ANSWER B8ss? 4
DEFAULY SYHBOLS DEF INED BY COMPASS,
on R 4 L :

CONTENT OF LITERALS ALOCK,

A2 00000000000000000002 8
$) 00000000000000000004 (]
I4 00000000000000000009% £
1S 00000000000000000008 r
18 tND STARTY

47W0AR SCu TNRAGE 1SEN AL STATENENTS A SYMROLS



||

LZ-6

L0AD HAP - M {(HO : Tanle LOADTH J 6000 Vhs21700 1K, 31,.29, LaGE '
fwAh OF Tt L 0AD LA . . i
twAe)} OF Tnf LOAD 16 ) .
IRANSFER ADORESS -- START e
PROGAAN ENTUY POINTS - nicnn S
PROGRAN AND ALOCK ASSEONMENTS,
RALOCR ADDRESS  LENGIM rut OATL PROCSSR ViR LEVIL LARNDWARE COMUENTS
»1CHO ' LT 16 L6o 0A’Z2777H COMPASS 1,% &0
SYS . RH 20 40 SL-SvYSLID 0S/71h/7 11 CUMPASS 1.5 4170 PROCESS SYSTEM RENUEST,
L8023 P SECONDS 132000 CH SINHAGE USED . 1 tABLE mOVE
Dyup ARELATIVE IR ITEAd)
o0l 63100 00008 61200 00002 S1100 0082) 10710 &4hD0O 1700 00187 S4101 L0211
00106  S1700 00120 S«1)2 1071} S1700 0012) 71602 41020 20650 01000 AOL)I 45000 00000 00000 00000 0NOO2
n0l20 00000 00NNO UNNND 00NNG onano 00000 00NNV 00006 00000 00000 00000 00000 00000 0N000 00000 00POD2
00124 00000 00000 000NN 00N0% 00000 00000 0ONNO 0DO0NS . 00000 00000 00000 00006 04000 00162 ONONO 00000
qrf NR2-  CYBITS-SND aLBIsneN 05715778
16.31.25.NONOCHY  FRON /751
16.30.25. 1P 00000256 WONDS ~ FILE INPUT o DC 04
16.31.25.00N, PSNe0210s72CTORIANILLEN ) .
16.30.,27,COMPASS,

16,3027, ASSEHALY COMPLEVE, 47300 SCH USED.
te.3).27. 0.094 CPU SECONDS ASSFMULY TINE.
16.31.27.1.6G0. ,

16.31.20,0HPLREL 021D . .
14.1).268,0P 00000094 WOHDS - FILE OUTPUL « DC &0

16.301.28.05 1984  WORDS 10752 HAX USLD)
16,31.20,CPA it -SEC, st ADI,
In.31.28,10 +h32 SFC. : «H 12 ADJ.
16,31 .20, (K 10,506 NMS. '.Ab: aADY,
16.1).28,.58 b2

Je.0l.20,.PP 3.024 SEC, DATE 0Oas21/18

16.31.26.10 CND aF 200 Si




fonvIne ‘ : COMPASS D.5-470, 04727778 08,40,.57, PAGE 2

IDFNT  conuviRg
0080000000800 000000uaosRRENNNERlRENARINNRNRNEEOEQNEltRERUOORERRRONUANBOIUNNRNEERS
. ™
¢ HICRO AND DUP PSEUND OPERATIONS . .
[ ] > ™
L] CREATE A FXVERNAL RCD Y0 DISPLAY CODE CONVERSION TABLE ' .
i [
(A AL A L A A R L Y Y Y Yy Y Y Y Y R Y Y I Y Y Y Y Y Y Y Y YY)
LIST 0.6 '
° TARLE Hss 9
D-D cont DI1SPLAY CODE
) (1] Sfy )
h 13 pur 511
CHAR HICRO Do) o8812)456TA0=<uE /STUVNRYE D, (S
o DATA 1RsCHANY
()] SEy nel ‘
FNOD
o 00080000000000000000 DATA Y] apuUPe ol
1 00000000000000000034 DATA 1R) ’ epuPe ol
2 0000000000000000001S DATA \R2 . spupe ol
3 0000000000000000003%6 DATA 1) : spUPe ol
4 000000000000000000)7 DATA 1R _ spuPe .}
S 00000000000000000040 DATA §RS spupe ol
6 06000000000000000004) DATA tns *puUPe ol
7 00000000000000000042 DAVA 1Ay spuype ol
10 0000000000000000004) NDATA 1Np spupre |}
Il 00000000000000000044 DATA L) espupe ol
ﬁD 12 000000000000000000)) DATA 1o spure ol
N 1) 00000000000000000054 DATA Ifts spUPe o}
. ") Ja 00000000000000000074 : DATA L} spUPe ol
IS 0000000000000000006) DATA 10y spupe N
)6 00000000000000000061 DATA )Ry : spupe L}
‘ )7 00000000000000000055 DATA 1L : spure |
20 00000000000000000050 DAVA Ry, epuPpe ol
21 0000000000000000002) . DATA 1ns spupe ol
22 000600000000000000024 DAVA pny epuPe .l
2) 00000000000000000029 OAYTA 180 snuUPe o)
24 00000000000000000026 DATA 1y ‘spuPe o)
2% 00000000000000000027 v DATA 1w apupe o)
26 00000000000000000030 DATA 1Rx : spupe o)
27 000000000000000000)) DATA 18y spupe ol
Y0 000000000000000000)32 DATA ynz spupe ol
31 00000000000000000¢42 DATA LK) spupe ol
)2 00000000000000000056 DATA in, . spupe ol
3) 0000000000000000005) DATA 10t spuUPe ol
34 0000000000000000005S . DATA 1A *pupe N .
3S 00000000000000000065 DATA ASH DISPLAY CNDE FOR »
] D SEv ] ’
42 oue 4«29
CHAR HICRD Ned o732 XLHNOPORVES ¢ 4> s ARCODEFOHTIS N2 §2
DATA 1HICHARY )
N sy N}
DD
36 00000000000000000060 DATA LE spupe ol
3 00009990000000000067 DALA jRA : . spupe ok
40 00000000000000000046 NATA 1n- snupe o)
&) 090000000000600000012 DATA 10y * . snUPe ol



———

6C-6

CONVERT

42
8)
o4
45
(Y
67
50
St
52
Sy
Se
5S
Se
s?
60
ol
62
6)
(1Y
(33
66
67
70
71
12
13 ]
T4
143
1L
n

100

B

000000000000000000)3
0000000000000000001 4
0000000000000000001S
0000000000000000001 8
0000000000000000001 7
00000000000000000020
00000000000000000021]
00000000000000000022
00000000000000000066
0000000000000000005]
00000000000000000047
00000000000000000070
00000000000000000071)
0000000000000000007)
0000000000000000004%
00000000000000000001)
00000000000000000002
0000000000000000000)
00000000000000000004
0000000000000000000%
00000000000000000006
00000000000000000007
00000000000000000010
000000000000000000%1
00000000000000000074
00000000000000000057
00000000000000000052
00000000000000000075
0000000000000000005S
00000000000000000077
00

00+33

J3e00

1

35

0000000000000000003)
0000000000000000003¢
000000000000000000)3S
00000000000000000016
00000000000000000037
00000000000000000040
0000000000000000004)
00000000000000000042
-0000000000000000004)
00000000000000000044
00000000000000000000
00000000000000000054
00000000000000000074
0000000000000000006)
0000000000000000006)
00000000000600000055

CHAR

o s Sm mn Sm
y COMPASS 3.%-470,
DATA LT
OATA 1HL
DATA I1HM
DATA RN
DATA IR0
DATA 1Rp
OATA IR0
DATA 1RR
DATA 1He
DATA 14
DATA 1Re
DATA {Re
OATA J1Re
DATA 1R
OATA 1R,
DATA 1RA
DATA 1Rp
DATA IRC
DATA 1RD
OATA 1RE
DATA IRF
DATA 1RG
DATA 1R
DATA L]
DATA  jR¢
DATA 1R,
DATA 1)
DATA 1R>
DATA L
DATA 1R .
conte OTHEN
CHAR 0¢338 INTERCHANGE COLON AND
CHAR 338,0 ZERD FOR CODE OTHER
SET ]
bup ISA .
HICRO Nele311234567090a<hl /STUVNAYZ), (S
OATA IRFCHARSZ
SETY Ne}
ENDD
DATA 1R
OATA [}

-OATA 1R2
DATA 1Ry
DATA )Hg
DATA )JHS
DATA 10e
DATA 1R?

DATA (L1}
DATA 1H9
DATA 1RO
DATA )R=
NDATA 1R«

"DATA IRs \
DATA L] '
DATA L]

DATA V4

06/,21/18 00.40.57,

PAGE

*pupe
snuPe
*nupe
*puUPe

" epuype

*Dype
*nuUPe
*OUPs
spUPe
*NUPe
*DuPe
*DUyPe
spupe
*Oupe
*DuUPe
*OuUPe
*SpuUPe
spuUPe
epyPe
spUPe
spuPe
SOUPe
epUPe
spure
SpuPe
*Dupe
*DUPe
WP
°nUPe
*puUpPe

soupe
*nype
e pupe
*nuPe
*puUpPe
*0yPe
‘puPe
*nuPe
*puPe
snuUPe
*NDUPe
*nupe
*puUpe
oNe
‘pupe
anuIPe
aMIPe

ol
ol
ol
ol
ol
ol
..
) |
ol
ol
ol
ol
ol
ol
.l
ol
ol
N |
ol
ol
ol
ol
ol
ol
ol
ol
ol
ol
el
ol

3




CONVERT

122
12)
126
125
126
127
1)o
13)
132
1))
13s

138
136
(B
140
1s8)
142
143
Jao
145
148
187
150
151
152
153
154
159
156
1s?
160
161
162
16)
164
165
166
167
170
171
172

0€-6

00000000000000000024
0000000000000000002%
000000000000000000206
00000000000000000027
00000000000000000030
0000000000000000003)
00000000000000000032
00000000000000000062
00000000000000000056
000000000V000000005)
000000000000000000S5
n-D

1

5

00000000000000000000
000000000000000000)4
000000000000000000)35
000000000000000000)36
00000000000000000037
00000000000000000040
00000000000000000041)
00000000000000000042
0000000000000000004)
000000000000000000464
0000000000000n0000))
00000000000000000054
000000000000000000746
0000000000000000006)
00000000000000000061
00000000000000000055
00000000000000000050
0000000000000000002)
00000000000000000024
0000000000000000002%
00000000000000000026
00000000000000000027
000000000000000000)0
00000000000000000031
00000000000000000012
00000000000000000062
00000000000000000056
0000000000000000005)

0000000000000000005S

OATA
DATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA
OATA
NAYTA
cont
n SEY
nue
MiCRO
DATA
0 SF?
FNDD
DATA
OATA
DATA -
DATA
DATA
DATA
OATA
OATA
DATA
DATA
DATA
DATA
DATA
OATA
" DATA
DATA
DATA
OATA
DATA
DATA
DATA
OATA
DATA
DATA
DATA
DATA
OATA
DATA
NDATA
END

CHAR

473008 SCM STORAGE USFD
HODFL 174 ASSEMALY

L1
18y
1Ry
IRw
tRx
IRY
tR2
1R)

AR,

1Ry
iR
.

i
ISR

CONP‘SS ]cS"’G.

0h/27/78 08,40.57.

DoleBIL2I4S6TA0=CNI /STUVHRYZ ), (S
1RECHARY ’

Nel

1Rt
1R
1R2
1183
R4
18§

LI

1R?
178
jR9
189
IRe
1R«
IRy
1R(
L

Ry
IRS
LA
1Ry
IRV
1w
IRAX
IRY
1R7
1R)
1R,
1R¢
IR

284 STATEMENTS
0.1356 SFCONDS

2 SYNROLS
247 REFERENCES

. . 3

PAGE

spuyre
eapuUPe
puUPe
nupe
.OUFO
*QuUPe’
*pype
*0uUPe
spupe
*pype
eapyupe

epUPe
opUPe
epuPe
enNUPe
spuUpPe
enupe
epupe
spuPe
epupe
spuUPe
apupe
enupe
spUPe
spupe
apuPe
epuPe
epupe
snUPe
spupe
epuUPe
*pupe
epupe

" epuPe

enyUPe
epupe
*pupe
epupe
epupe
snupe

ol
|
ol

Y |
ol
ol

L)



1€-6

am am M m

CONVERT
STORAGE ALLOCATION,

ADORESS LENGTH

° 172
12
CONVERT
SYMBOL1C REFERENCE TARLE.
[} 16
TABLE () PROGRAM®

COHPASS 3.5-470,

BINARY CONTHOL CARDS.

10FENT

END .

2712
2719
2719
2720
2720
/21
2721
°r22
2722
2/72)
2/2)
2/24
2724
2/2%
2/72%
2726
2726
e2rs217
2s27
2/28
2728
2/29
/29
2730
2730
2/3)
2731
.e/732
2732
2/3)
2/73)
2710

rfe © O 9 9 © © 9 O O ¢ e 9 o 9 @

2736
2736
2735
27135
2736
2736
27317

2737

2738
2/73a

- 2739

¢/139

" 2760
2740

2761
27461
2742
/742
2/76)
2/74)
2764
2744
2745
2748
2746
2764
2767
27467
2/4R

2755

2755

rONVERT

S OO0 S o o 9o o O 9 9 o 29 9 9 2

2756
2756
2757
2/7%7
/01l
37010
/02
j/’o02
3703
3703
3704

3/704.

3705
3705
J/06
3/s006
J/so07
3’07
Js08

- J/s08

3709
zv9
Izio0
3’70
71l

(74 B

e
e
AR
371)
e

9O 9O 9 9 Q@ © © 9O O O O e 9 2

CONPASS 3.5-470.

3714 D
3/71s
3715
3716
3716
v
v
3/
371R
3’19
/19
3720
320
2?)
21
yr22
Jse?
3’2l
A V'S ]
3724
3/24
3725
Y¢S
/726
Jrs26
Jrs2n
sz
" J/72R
Js28
3’29
)29

¢ © 9 © ¢ o e o e © O O Q© I ©o

MFF

3730

330
7N
3731
3734
Izl
Izsl
Jse2
R YL Y4
376)
3743
V4 1)
J/766
J/aS
J/74S
J/466
3746
/et
Ize7
3748
J/48
3’749
I’7A9
3750
3/S0
/51
3751
/52
s
/%)
S)

NB2-

— J!l:!

06727778 08.40.57.

06727718 08,40.57.

3/54
/754
3755
/78S
/56
- /56
I /87
s?
4701
&z01
4702
4702
/703
4/70)
/04
&/704
&/05
4/05
4/06
47006
6707
4707
4700
&4/08
4/09
4709
4710
4710
&r11
(YAR]
6/12

¥ 9O 9O O 9 9 Vv ¥ 9O @ 9 O 9 OI 3

CYRI7S-SNI

00.40,54,D0ONCOIN  FROM
0n.40.54,1P° 00000320 wORDS - FILE InPUT

00.640.54,D0N, PSD02TRT2CTOLLAIMILLER
08.40.56,COMPASS,

0R.40.50, ASSEMBLY COMPLETE, 473000 SCM

00.40.58, 0.41R CPU SECONDS ASSEMBLY

08.40.58.0P 00002560 WORDS -~ FILE ouTPul

0A.40,.56,MS 3586 WORDS | 7168 Max

0A,40.5R8,CPA sh82 SEC, LYY

08.40.5%6,10 «506 SEC. 506

08.40.50,(M 16.572 Kus, 1.011

08,40,58,5S 1.960

08.40.50,PP 3.151 Sstc. DATE 0a/2

08.40.

56.tJ

END OF )0Bs SH

© @ 9 O o ©« O © O o ©Q o 9o o

6712
&/1)
%720
&/20
6721
4721
ar22
6/22
6/2)
4/2)
/264
&/246
&/25
/2%

&/726.

4726
.r27
a727
4/28
4720
&/29
4’29
4730
4730
4731
4731
a/732
“/32
67))
4/3)
a/38

4734
4735
4735
&/736
4736
4737
4737
4738
&/738
4739
4739
4/40
8740
a/4)

/4l

&/462
a/42
4/4)
4/4)
&/760
YY)
6745
4745
4746
4746
a8t
a/67
4748
&/7408

e 0 9 @ @ 9 © 9 © © O 9O 9 9 99

PAGE 1

 PAGE s

0 O O ©® © ¢ 8 O © Q@ O o 9 9

4LB7/R68 0S/15/78

/SH

s DC 04

usto.
TIME.
e DC &0
USED)
ADJ.
ADJ.
ADJ.

17778




PROGV AN <wllur Ta/zhle 9PYz) LI LY K I 1} Gh720718  16h, 3/2.0) LAGE )

| PHOGHAN SWITCHIINPUT OUTPUTY

COMMON AL )
PRINT 100
100 FOMGATEIHYD
S RFAD TotAtl)oel=1012)

PRINT TotAtE)ol=1012) : ;
CALL THAPOS P . :
1 FORMATIAF20,.0) i

END
SUPLOUT IMIF LPHINT tas¥ie 0PY:) FIN &, Teal0 0A/217TR  16.77.00 PAGF .
i L4 LA
) SURGNUT INE UPRINT]

COMMON Z7RLOCK ) 7STORE ()2
PRINT Se(STO0F (1helz)elr)
S FOVLATliNal 20,6e//77)

S . Fun
(e}
]
w
N
' MICRG COMPASS 3.5-410, ~ 04/217/78 16,32.05. PAGH 1
STORAGE ALLOCSTION, ' '
ALDRESS  LENGTH HINAHY CONTHOL CAHDS,
° 23 JOENT  miIcHO
2) END
ALOCKS TYPE ADDRESS LENGTH
PHOGHRAK® | OCAL 1] 2)
ALOCK ) CONHON 0 14 .
/77 COMMON 0 le

FNTRY POINTS,

T1RAPOS 0e

FUTEANAL SYMROLS,

UPRINTI

N _ . - . ) . . § . N = - . -
L



N

£EE-6

]
||
i

MiCcRO

o 00000000000000000000
1 6110000000 C

. S110000000 C
2 8120000003 ¢
$130000008 C
3 S14000001) C
10611
10722
4 Sesle
s1781000001
10633
S jores
5161000002
¢ S171000003

61)0000004 C

7 Sit1e00000) C

5120000004 C

10 S)130000007 C

5140000012 C
11 loeli

10722

S64810
12 8171000001}

10613

10744

13 Stietonoo002

ROVl
ROW?2
ROW)

SAM

1RAPOS

10FNT
ENTRY
XY
List
LISy
HicRO
HICRO
MjCcRO

MACRO
SAl
SA2
SA)
SAs
Axe
Bx7?
SAe
SAT
axe
anry
SAs
SATY
ENDM

bara
(11]
SaN
SANM

SAY
SA2
SA)
AL
axe
L.1h4
Sa6
SAT
oxé
eny
SA6
SA7
ENDM

se1
LisY
SAM
$a)
SA2
sA)
SAs
Axe
Bx?
SAM -
SA?
8xe
ax?
SAA

M me Sa sn O

COMPASS 3.5-470,

% iCRO
TRAPOS
PR INTL
“ .
A

Loe®MoMeJ oMo oMege
Joo®Me ] oMo oMoTMe]Ne
1o e®Me2,NeSMeAMe) o

AsBeCoD
A g
A

(o

1]

Xl

| P4

nl
nle)
X3

| L)
Ale2

. Bled

0

STORE

aROv )&
HoMoeJoMoBoMe®

L
ne)
LR
M9
xl
2
Al
Ale}
x)
} L)
Ble2
Ale)

STORE oo
-A
sRON 22
Me )
Moy
Ke?y
Mol 0
xl

X2

1] ]
Rle}
)

né
Rle2

o&s27/78

18.32.0S.

SAN
san
SAM
SaM
SAM
SAM
SAN
SAM
SaM
SAM
SAM
SAM
SaM

SAN
SAM
SAN
SAM
SAN
SAM
SAM
SAM
SAM
SAM
SAM

PAGE

o)
ol
ol

2




MICRO CONRASSG 1,5-400, 06727778 16,.32,.0S, PAGE 3
$17100000) KA Ale)d SAM ol
ENOM Sam ol
1« 63110000030 C : SKHY STORL *A
LIST N
5110000002 C SAMN ¢ROW IS
0100000000 x (N ] HPRINTI
22 0400000000 o (1] TRAPULS
LISy s
23 LASTWRD RSS 0 GFT1 ADDRFSS OF NEXT wORD
2) AR DECHIC LASTWHD=-THAPOS 6 GFY DECIMAL LENGTH OF PROGRAM
2) AR OCINIC LASTWRD-TRAPOS A GFT OCTAL LENARTH OF PROGRAM
RAGS MICRO Jee®2AAZ2 1S THE DFCIMAL LENGIH OF THIS PHOGHANS
RAGS MICHO 1440019 1S THE DECIMAL LENGTH OF THIS PROGRAMe
RAGSH MICRI) Joee®s2AH® 1S THE OCTAL LENGIH OF THIS PROGRANM®
HAGH MICRU 1¢4%000023 1S THF OCTVAL LENGTH OF THIS PROGRANMe
. _ .
LY 4 DFCLENG MICCNT RAGS ) NUMAFR OF (HARACTERS IN RAGS
S2 OCILENG MICCNT QAGe NUMABER NF CHARACTERS [N RAGSH
52 HAGT OFCHIC NECLENG & GET DECIMAL CHARACYER COUNT
52 HAGA OCTMIC OCYLENGe& GET OCUIA|. CHARACTER COUNT
RAGY MICRO  Joes22RAGTS DECINAL CHARACIFRS IN RAGTe
\f RAGY MICRO  1e¢20042 DECIMAL CHARACTERS IN RAGI®
w RAG10O NICRU 1ee®2RAGR2 OCTAL CHARACTERS IN RAGAe
S RAGLO MICRO 1+4°0052 OCTAL CHARACTERS IN RAGR®
USE s8LOCK)/
0 14 STORE ASsS 12
USF 77
0 [ L} M Ass X4
USE n
23 END
474008 SCH STORAGE USED 10) STATFMENTS 7 SYMHOLS
MODEL 374 ASSENALY 0,118 SECONDS ©3) PEFERENCELS
MICRO COMPASS J.5-AT70, 06727778 16.32.0S5. PAGE )
SYMAOLIC REFFRENCE TaRLE,
DECLENG 52 /19 p 2\
LASTWRD 2) PRANGAANS VAR 712 AVA R
" [ s 2730 2732 27417 2749 ’zne /07
. 2/3) 273) 2/748 2750 /o7 /30 L
OCTLENG 52 20 n 22 )
Storf [} RLOCH) 2726 ll406 3704 ys?n L
10APDS [} PROGRAN® 2702 F 2725 L /09 h VA V4 VA ]
UPPINTY 0 FrTEUNALS 2703 x y70A
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B SN G¢ GBS S B M 8e Sn me S8 Sm mm B 2 Om

CLOAD NAP - <w ik CYNMR LOAIN | u-alh baszl21708  14,02.09, PALF ]

Fwa OF Int L0AD "

LWAel OF THF LOAD 126}

TRANSFFR ADNRESS -~ SWITCH 4250

PROGRAM ENTRY POINTS -~ SwitcH C . a2t

PROGRAM AND BLOCK ASSIGNMENTS,

1

BLOCK ADOKESS LENGIN e Dalt PHOCSSR VER LEIVFL HAKDWARE COMMFNTS ,

SWITCH i Al71 L6O0 06721778 FIN Lol &0 re?x § PHOGRAM oPIn|

/ALOCKD «)02 14 .

UPRINT] LR ] L) 15 LGO 067271718 Fin 4.7 470 Teln 1§ SUHROUT INEOPT =}

»iCRO %)) 2) LGO 06727779 COMPASS 1.5 470

SYSAlDs )54 I SL=-FORTRAN 05702718 CURPASS }.5 «J0 LINK HETNEEN SYS=AID AND INITIALIZATION CODE.

7STP END/ 8357 ] ’ .

77CL.Cus 4360 25 * }

708,10,/ 4408 on

Q2NIRY 4506 0 SL-FORTAAN 05702778 CUOHPASS 3.5 410 FCL INITIALIZIATION ROUTINE,

7FCLeENTZ 4506 42
- CONjO= 4546 16 SL-FORTRAN 05702778 CUMPASS 1.5 470 COMMON CODED (/70 ROUTINES AND CONSTANTS,

FCL=FOL 4562 «0 SL-FORIRAN 05702778 COMPASS 3.5 470 ~ FCL CAPSULE LOADING

FLUIN® “622 1S6 SL-FORTAAN 05702778 CUMPASS 1.5 &70 ) COMMON FLOATING INPUT CONVERTER,
FMTAPS 5000 IIT SL-FORIRAN (057072778 COMPASS 3.5 410 CHACK APLIST AND FORMAT FOR XODER/KRAXER,
FORUTIL® S &6 SL-FORTRAN 0S/702718 COMPASS 1.5 470 FCL MISCe VUIILITIES,

GEIFITs S445 60 SL-FORIRAN 05702718 CUMPASS 3.5 470 LOCATE AN FIT GIVEN A FILE NANE,
KRAKERS 9526 454 SL~FORTRAN (S/02/778 COMPASS 1.5 41N PROCESS FORMATIED FORTIRAN [NPUT,

OUTCs 6202 1S5S0 SL-FORTRAN 05702778 CUMPASS ].5 470 FORYATIED wRITE FNRIRAN RECOROD,

FECHSKE 6352 ) SL=FORIRAN 0S/702/718 COMPASS 1.5 4170 INLTIALIZE CONSTANTS,

FLioul =, 6413 JIS SL=-FORTRAN 05702778 COMPASS 3.5 4170 CUMNON FLOATING OUTPUT CODE

FORSYS= 6130 302 SL-FORTRAN 0S/02/7718 COMPASS 1,5 470 FORTHAN ORJECT L IRRARY UTILITVIES.

INCONMs 1232 167 SL-FORIRAN 057027718 CUMPASS 3.4 &70 COMMON INPUT FORNMATITING COOE

INPCe 14010 200 SL-FOHIRAN 057027711 CUMPASS 3.5 70 FORMATILD NEAD FORTRAN RECORD,

LD TR 1610 461 SL-FUHIRAN 057027718 COMPASS V1.5 4170 OUIPUYT FORMAT INTERPRETIFR,

OVICON= 10271 206 SL-FORIRAN 057027708 CUMPASS 3.5 470 COMMNN OUTPUT CODF

CNF ALF losrs 160 SL~-SvYsLIB 05702771 COMPASS 1.5 70 (MM Vi, ) = ALLOCATE FIRED,

CMF  CSF 1065% 6 SL-SvYsLIP 05702719 CUMPASS 3,5 410 (MM Vi, ) = CHANGE SPECS FIRED,

CHM FIA 1ues) le SL-SVYSLIB 05702778 CUMPASS ).5 470 CHM Vi ) = FIRED FREE ALGORITHN,

CHF L FRF 1oar? 346 SL=SYSLIB 05702718 COMPASS 1.5 410 : CoCuM v ) - FRFF FLRED, *
(UM R 10735 213 SL~-SvYsLip 05702718 COMPASS 1,5 410 CHH Vi) = RESTOENT SURROUTINES,

ufF  SLF §11s0 - 22 SL-SYSLIR 0%/027THh CUMPASS 1,5 410 CHH V) = SHOENK AT LwA FIRFOD,

CILIRN e Hh01 SL-SYSLIH 05702710 CUNPASS ),.% 470 ) CHM CONTROLL ING ROUTINE .

frryAn e 25 SL=SYSLIH 04702710 COHPASS 3,5 470 CHe FRRON PROCESSOR ENTRY,

LISESPM 12020 hh SL=SYSLID 05702718 COMPASS V. % 70 CHM ~ ALLDCATF SPACE FOR LISY OF FLlLLES

7FOL COMy 12104 Is R

0L .PLS 12122 21} SL-Srsuin 0SZAAh/ IR (UHPASS 1.5 410 FAST DYNAMIC LOADER HESINENT.

T MM 127)3) 22?2 SL=-SVYSL K 05716/ 010 CUMPASS ),S &0 . : FOL MEMORY MANAGER INIFRFACE.

SYS P 129%% «0 SL-STYSLIn 0706770 COMPASY )8 410 PHOCESS SYSTEw wEnutst,

Vs 12618 14

JIRA £P SEeaNnT 270000 £M StaRact usEn 12 TanLt MovES




9¢-6

V.
Se

1.0n000

2.0000

J.no00n

'.. ,. a.
10, W\, 12,
L0000 r.n000 In,n0n0
S.0000 A,a000 l1.0000
A.0N0N 2.0000 - 12.0000

nFF NB2- CYRL7S-SN) «LBT/R63 057157178
IG.iZ.Ol.OONOOND FROM /SH
1e.32.01,.1P 0000044R WOKDS - FILE INPUT ¢« OC 04

16,32.00.D0N, PSRe02784T2CTOLIAWMILLER
16.32.0),.FTN,R=20,

16.32.06, «210 CP SLCONDS COMPILATION VIME
16.32.06 . HAP,PART,

'6.)?.06-L60. . *

le.32.10, END  SwliCn

le.32.10, «036 CP SECONDS EXECUTION TIME
16.32.11.0P 00002048 wOHDS - FILE OUTPUT o OC 40
16,32.11.15 3586 wORLS ¢ 17920 MAR uUSED)
16,32.11.CPA «43) SEC,. «413) ADY,
lQ-J?'ll.lo : 2-'08 SEC. 2.0108 ADY,
16.32.011.CM 43,356 KwS, 2.646 ADY,
16.32.41.55% S.)1A6
16.32.11.PP 7.892 SEC. OATE 06/21/18

16.32.11.60 END OF ,08, SH

'IIII lllly ‘.II' Jllll |
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IHFECHO

LE-6

» [=] N

- > wn

10
11

“JoENT

ENTRY

COMPASS 2,8-578,

1IRPECHO
P

L

©3/06779 19.25.31¢

PAGE

..C..UOCQQG..Q..G.Q..ODII.II.QI.....l.I.il.l....llI.IQQCCI...I.O.IUOQIUO.l...ll.

S ou S
"
.
.
[ 2
.
IRPMO
ECHOMO
[ 1T ]
46000 P

5110000000 C

7261000001

5160000000 C
5120000003 C

10722
5170000004 C

5110000001 C
7261000001

5160000001 C
5120000003 C

10722
5170000004 C

5110000002 C
7261000001

5160000002 C
5120000003 C

10722
5170000004 C

EXAMPLES OF IRP AND ECHO PSEUDO OPERATIONS

MACRO
IkP
SA)
Sxe
SAG6
SA2
uxt
SA7
Inp
ENDM
MACRO
ECHO
sal
Sxe
$A6
SA2
Bxt
SA?
ENDH

Ho

IHPMO
1P
SAl
SX6
SA6
SA2
BX7
SA?
Sa)
SX6
SAG
SA2
bX?
SA?
SA)
Sx6
SA6
SA2
Bx?
SA7
IRP
ENDM

ARG PARN
ARG

ARG :
X14PARM
ARQ

DATA

X2
DATA4

IRP HACRO

END OF IRP RANGE

PlebP24P) ECHO MACRO
3sARGa (P eP24P3)

ARG

X1e1

ARG

DATA

x2

DATA+)

(JeKsL) ol CALL IRP MACRO
Jelol

J

Xle)

J
DATA
X2
DATA+]

K
X1+l

K

DATA

ne

DATA+}

L

X1+l

L

DATA

x2

OATA}
END OF IRP RANGE

QI‘QQII!I..|I.OIIDII.0l....lll.ll"!..l...lll...Ill...l..l'........l.‘......ll

IRPMO
INPMO
IRPMO
IRPMO
1RPMO
JIRPMO
1PPMO
10PMo
1nPMO
IRPMO
IHPMO
LHPMO
IHRPMO
ITHRPMHO
IRPMO
IRPHO
IRPMO
IRPHMO
INPHO
IRPMO
IRPMO




IRPECHO : COMPASS 3,6-476, 01708779 10.25.31, PAGE 2

ECHOMO JoKobL CALL ECHO MACRO
ECHO  3+.ARGe{JsKelL) EcHOMO o
SAl ARG ECHOHO o1
SX6 -+ Klel ] ECHOMO o)
SA6 ARG . ECHOMO )
T, . 5110000000 C SA) Jd SECHO® ,2
12 7261000001 SX6 X1l : *ECnos L2
5160000000 C SA6 J *ECHOS L2
13 5110000001 C Sal K SECHO® o2
7261000001 SXé Xiel ‘ sLCHO® L2
14 5160000001 C SAG K SECHUS L2
$110000002 C SAl L sLCHUS 42
15 72610000010 Ske Xie} ’ SECHO® L2
5160000002 C SA6 L . *ECHO® ,2
16 5120000003 C SAZ DATA . . ECHUMO o1
10722 (174 X2 ' ECHOMO o1
17 S170000004 C , SAT DATAelL ' ECHOMO o}
. ENDM ‘ ECHOMO o)
716024702} ENDRUN
L ] .
UsStE /IRPECHO/
0 00000000000000000000 J DATA 0
} 00000000000000000000 [ ' DATA . O
¢ 2 00000000000000000000 L DATA 0
© 3 00000000000000000000 DATA DATA  400=0
| 21 ) END [
o ,
(oY) 476008 CM STORAGE USED 85 STATEMENTS 6 SYMBOLS
HODEL T3 ASSEMBLY 9.300 SECONDS 0 REFERENCES

MFS NBl- CYBT74-SN108 - SCs/ho8 11714778

10.23.42.D0NDOK2 FROM /04
10.23.43, 1P 00000320 NORDS - FILE INPUT o DC 04
10.23.43,00N¢T5, 000A+688301896sHILLER
10.23.53.REWIND s OUTPUT,
10.25.,30,COMPASS+LO=UNEN,
10.25.32, ASSEMULY COMPLETE. 476008 CH USED.
10.25.32, 0,492 CPU SECONDS ASSEMULY TIME.

. 10.25.32.0F Q0000896 WOHDS = FILE OUTPUT o DC AD
10.25.32.HS 3IS04 WORPS | 7168 HAR USED)

10.2%:32.CHA «29¢ SEC, o292 ADJ.
10.29432.CHH - 0327 SLC, «327 ADJ,
10.2%432,10 «311 SEC, ’ «Jll ADJ,
10.25.32,.CH 17,400 KWS, 1,062 ADY,
10,25.,32,5$ 1.994

10.25.,32.PP 4,309 SEC, DATE 017006779

10.25432,EJ END OF Job,ton

| \ | "- s =
" E EEEEEEEEEEEEREEERE



Lesson 10

‘CONDITIONAL ASSEMBLY
LESsON PREVIEW:

THIS LESSON COVERS THE DEFINITION AND PSEUDO OPERATIONS
THAT ARE USED IN CONJUNCTION WITH CONDITIONAL ASSEMBLIES,

REFERENCES:

CHAPTER 4 CoMPAssS REEERENCE ManuaL #60492600
- JRAINING AIDS:

VisuaL Set 10

ProJECTS!

"PROGRAMMING PROJECT 6A AND 6B

OBJECTIVES !

AT THE COMPLETION OF THIS LESSON THE STUDENT WILL BE
- ABLE TO:

1. WRITE A PROGRAM THAT UTILIZES:

A. ENDIF
‘B, ELSE-
c. IFTYPE

D. IFOPErATION
E. ‘IFCONDITION

2. USE CONDITIONAL ASSEMBLY

10-1




CONDITIONAL ASSEMBLY

1.E,, TEST LEGALITY OF PARAMETERS PASSED TO MACRO

NAME

~ LOAD  -MACRO
IFC
ASSEMBLE THIs— A .REG
IF PARAMETER IFPP -
LEGAL ERR

A7

ASSEMBLE THIS ENDM
IF PARAMETER

ILLEGAL

THe CaLls:
LOAD
SA.2
LOAD
ERR

" REGISTER ADDRESS

REG,ADDR
LE,$REG$5%.2
ADDR
1
IS
REG
PARAMETER
. LEGAL?
IF YES,
ASSEMBLE
NEXT Z LINES
2.Y
A LEGAL CALL
Y GENERATES
THIS CODE
7.Y
AN ILLEGAL CALL
GENERATES
THIS CODE
10-2



€-0T

FOUPARS 1,%-470,

jrcrsep . OR/20/11 PAGE
INFNT (Fr /00
ENIHY  qlant
List .
..I...l.......lI...'....IlI.I.I’..I..l...II...l.......‘...l..........'.‘QO...I..
. )
[ ] .
. IFC PSFUDN OPEHATION - COMPARES TWO CHARACTER STRING ACCORDING Y0 THE®
U OPERATOR SPLCIFIFD AND ASSFMHLES INSTRUCTIONS [N THE IF RANGE IF THE °®
. CO4PARISON 1S SATISFIFD, *
[ ] [ ]
. IFTYPE PSFUGO INSTRUCTION TFST FOR THE TYPE OF PROCESSOR THAT wilL @
. EXFCUTE Twt ORJECT PHOGRSM, AS DFCLAREN BY MACHINEe AND PERIPH OR PPU
. PSFUDO INSTHUCTIONS, - .
® [}
. PP - ANY PEHIPHMEPAL PROCESSOR UNIT *
[ ] . [ ]
X Y I I I Y Y I I N X R I N N Y Y Y Y Y Y Y Y Y N R N R I Y Y N Y R N Y N P X I I Y Y Y YRy I
LDAD MACRO REG+ADOR
IfFC LEJSHEGS0S )
€RA i
IFC LE.SREGSSS2 TEST PARAMETERS
SA.REG ADNR :
1rep ]
L0
FNDOM
L)
0 0000000000000000000) \ § DATA k)
1 45000 STARTY NO
LOAD oY LEGAL COnE
IFC LE+32308, 1 LOAD
€Ro ; ' LOAD
1rc LE3285%,2 TEST PARAMETERS LOAD
5120000000 o sa,2 v LOAD
IfeP LOAD
ERo ' . LOAD
‘ NN . LOAD
-LOAD Tey TLLEGAL cALL
irc LE«87%08,1 LOAD
€rQ ) LOAD
IFC LELS7858,2 TEST PARAMETERS , LOAD
‘SA,T ¥ LOAD
ifrep ) : v LOAD
(3.1} ' LOAD
ENDM LO0AD
FNDRUN :
2 1180247021 SXA INENDC G ' ENDRUN
20450 LXs 40D ENDRUN
3 0100000000 x R) sXSYSe : ENDRUN
FNDM ) . ENDRIIN

NFFAULT SYMAOLS DEF INED AY COMPASS,

o S5VYSe

[ X113 ~tant




IFcsoPP ) CONPASS V,%-4T0, 06h/727/718  16,20,264, PAGF ]
STORAGF ALLOCATION, .

ARDRESS LENGTH HInARY CONTNOL CANRDS,
[ 3 10F81 jFc /P
. : FND Sstant

ENTRY POINTS,

STARY 1o

EXTERNAL SYMNAOLS,

SYS»
|.’C/PP CO"PISS JoS‘ﬁ'Oo 06’2,"" '6020.?‘. "6‘ 3
47)00R SCM STORAGE USED 57 STATEMENTS 4 SYMAOLS
MOOEL 174 ASSEMBLY 0,050 SECONDS S REFERENCES -
) ERROR N IFC/PP '
’—l
o o
i
- 1rcsee COMPASS 3,5-470, 06727718 16.20,24. PAGE .
ERROR DIRFCINQY, :
P TYPEt FRRON CONSULT L ISTINGS FON HEASON AEHIND P-FRHON,
CCCUNRLD ON PAGFS ?
1FC/PP ' COMPASS 3.5-4170 0n/27/78 18.20.24 PA .
SYMAOLIC REFERENCE TAALE. * * 2. 6t s
STARYT 1 PROGRAM® 2702 ¢ 2729 :
SYSs 0 EXTERNALS® 2750 NFF  NB2- CYR1T7$-3N1 sLBT7/R6B 0S/15/170
v 0 PHOGRAN® 2720 L 273 16.20.22.00N00KH  FROM /8H

16.20.22.1P 00000320 WONDS - FILE INPUT » DC 04

16,20,22.00N, PSDs0278+72CTORMAINILLER
16.20,24 ,CONPASS,

16,220,264, 1 ERAOK IN IFC/PP

16,20,24, ASSEMBLY ERRORS, 473008 SCM USED.

16,20.24, 0.100 CPU SECONDS ASSEMBLY TIME.
16.20.24,0P 00000896 wORDS - FILE OUTPUT » DC 40

16,20,24 ,M1S 3586 WORDS T168 MAR USED)
16.20.24,CPA «126 SEC. «126 ADJY,
16,20.24,100 +497 SEC, 407 ADJ,
16.20,24,CH 8.0848 KuS, «540 ADJ.
16.20.24,.5S lelb6b

16,20.,24.PP 2,812 SEC, DAYE 06/27/78

16,20.24.E5 END OF 08+ SH

- - - - -o



CONDASH . COMPASS ),5-4170, 06727778 09,0A, 24, pAGE 2

IDENT  CONDASH
ENTRY CONDASH
LiIst? NeG

. .
IFLE AND IFGT TEST VALUF OF PARAMETER vAL 10 DETERMINE WHETHER TO SETe

[
L ]
[ ]
. AN X AIGISTER WITH A CONSTANT (<iB B1TS) OR SET AN A REGISIER TO A ¢
L . LITERAL (»1A AITS), NOTE CODE GENERATED BY €EACH CALL, TME LIST 6 b
. CAYSES ONLY THE CODE GENFRATED To BE LISTEDs NOT ALL THE CODE, L
[ ] . )
. ) .
....O...l........g...ll..l......b..l...l.C.O..'.'...O.l..O..I.O..I..OIQ......CQQ
SFIN MACRO REGVAL
' Iree VAL 17777701
SKX,PEG VAL CSET N JF A SMALL NUMRER
ot VAL« 772777841
SAREG =VaL : SET A IF LARGE NUNBFR
ENDM -
0 ) ANSVER asst h ]
: h | CONDASH  SETX te?70776R
3 Ti107101%e : SX,1 77777600 SEY X IF A SMALL NUMBER SeIx ol
E; . 1061t Axea nl
N & 5160000000 o : SAn ANSWER O
(8] - [
SETX 254777660 .
5120000011 o SA,2 =S54771660 SET A IF LARGE NUMBER SETX ol
5 10622 RX6 ne
£16000000]1 o . SAK ANSWER e}
st 3+1000000A :
6 5130000012 o SA,) =10000000 SET A IF LARGE NUMBER SETX o)
| 10633 Axa %)
| 7 $160000002 o SAGL ANSWER 2
| . Lisy -6
| 1100247021 ENDRUN
DEFAULT SYMAOLS OEF INED Dy COMPASS,
o x . SYSa _
‘ CONTENT OF LITERALS BLOCK,
11 00000000000005477766 €ty
12 00000000000001000000 A
B ‘ FND  CONDASM

47100A SCH STORAGE USFD 4% STATEMENTS 3 SYMROLS
“ONEL J76 ASSEMALY 0,045 SECONDS : 7 REFERENCES




LOAD NAP « CONDASH

CYRER LOADER ).4-4T70 08/727/78 89.00.2n,

FuA OF THE (0AD m . »
Lwae} OF THE LOAD 164

VAANSFER ADDRESS ~- CONDASH 1"s

PROGRAN ENTRY POINTS -- " CONDASH "e

PROGRAN AND BLOCK ASSIGNNENTS,

sLoCK ADDRESS  LENGTW FILe DAVE PHOCSSR VER LEVEL “ANbUl“[ CONMENTS

CONDASH 1] 1 LG6O 06721778 CUMPASS 3.5 470 e
SYS.RM 124 40 SL-SYSLIB 05716778 CUNPASS 1,5 470 PROCESS SVSTEN REQUEST,

9-01

023 ¢P SECONDS 132008 €M S10RGE USED ) TasLE wovE

v

Dime  RELATIVE ! nHe eIl

Wiy 1222200222 N2 AR AAAT 00000 00000 000Ss V7746 n0000 60000 00010 00000

00lie 23007 27006 106010 4bn00 51600 001010 <1200 00122 10622 51600 00112 46000 S1300 0012) 10833 46000
s0l28 1600 08113 Ti402 ATn21 204650 01000 40126 AADOO 00008 80000 00054 VY766 00000 20000 00010 00000
00128 04800 00117 90000 00000 01300 00000 20000 00000 04000 00122 00000 00000 SH100 00001 031106 00127

NrFF NAZ- CYALTS-SNE ALBT/R6B 05715778
09,08.29,00H0059 FROM /51
09,08.25,1P 00000320 wORDS - FILE INPUT o DC 04
09,.08.25,D0N, PSDe0278o72CTOVIAMILLER
09,00,26,C0NPASS,
09,00,27, ASSENBLY COMPLETE,  4T7)00R SCw USED,
09.00.27, 0,097 (CPU SECONDS ASSENBLY TINL,
09.08,27,L60,
09.08.280.0MP 1111 ,02T)
09.08.26.0F 00000096 WOHDS ~ FILE OUTPUT o DC 40
09,00,28,.K8 Isas  wWOADS ¢ 10752 MAR USED)

09,008.20.CPA +150 SEC. «150 40J,
09,08,28.10 +A)) SEC, +&33 ADY,
09,06.28,CH 10,637 Aws, 649 ADJ,
09,00,20.5% 1.4

09,008.28,.PP 3.029 SEC.' DATE 067277178

09.08.28,.85 END OF J0Bs SH



Conditional Assembly

COMPASS Manual, page 4-63 &

ON NAL ASSEMEL

Certain parts of 8 MACRO code Sequence may not be needed every time the MACRO is
called, The COMPASS assembler can check for conditions &s it is assembling the
code and assemble only the appropriate code, For instance, we might want to check
for missing or incorrect variables, In the AVG MACRO that we created, we could

put in these tests:

AVG MACRO

IFC

A ERR
| I

A ERR

| IrC

A ERR

SAl
X2
X6
SAS
ENDM

EXQQ - OPDEF
IFGT

A ERR
Ir

FIRST - SET
CHECK2 I
LAST SET

CHECK?2 ENDIF
- IFGT

MX.R1

BX.Rl

AX.R1

ELSE

MX.R1

BX.Rl1

AX. Rl

ENDIF

ENDM

10C1,NUM, 10C2
EQ,*10C1*+,]
ASSEMBLE IF LOC1 MISSING

<ABS, NUM, 1 :
ASSEMELE IF NUM NOT ABSOLUTE
EQ,*LOC2*+, ]

ASSEMBLE IF LOC2 MISSING

wer PICK UP SUM

NUM . NO. OF ITEMS
X1/X%2 AVE=SUM/NO.
10C2 ~ STORE AVE

In the Extract OPDEF we could test for other conditions:

R1,R2,FIRST, LAST
R1,7,1

-DEF, FIRST, 1

0
-DET,LAST
LY

FIRST,LAST
60-FIRST-1
X.R1*X.R2
IAST

60-1AST-1

<X.R1*X,R2
FIRST

10-7



'

Conditiéndl-Ass e:nbl
Conditional tests are line oriented, Testing can be limited by a line count as in:
IFC EQ,*LOC1*+,2
NOTE
2 = Line count so assemble next two lines of test if true,

Testing can also be limited by an ENDIF, when no line count is specified as in:

IFGT FIRST, LAST
MX.R1 60-FIRST-1
BX.Rl «X.R1*X,R2
AX.Rl LAST

ELSE

MX.R1 60~-LAST-1
BX.R1 -X.R1*X,R2
AX.R1 FIRST
ENDIF

IF statements without tags (2s above) are terminated by an unlabeled ENDIF., IT

-

statements with tags are terminated by an ENDIF with a matching tag, as in:

CHECK2 Ir -DEF, LAST
IAST SET 53
CHECK2 ENDIF

The effect of an IF test can be reversed by the ELSE statement as in:

If test was true, assemble. IFGT FIRST, LAST
If test was false, skip. MX,R1 60-FIRST-1
BX.R1 -X.R1*X,R2
If test was true, skip. AX,Rl IAST
If test was false, assemble. ELSE
MX.R1 60-1AST-1
BX.R1 -X.R1*X.R2
AX.R1 FIRST
ENDIF




—

[en]
I

O

(IR LIUS
SI100 a8

agyocargnn,
APDRE SRS

1ENGIN

CONPASS N.5-4T00, 0A/20/778 09.05,)4,

RIMANY cONTNOL canpS,

IDFNS  aNT G :
[ HO THANSIER ADDARFSS FOPD SURROUT INE

ALodns LA L I ADDRESS LENGIN
PHOGRANS  LOCAL L) 13
NUMBFRS  COM“UN ] T2

FNTAY POINTS,

ART VUG 0

PAGE




ANTIBUG COHPASS J.5~470, 06727778 09.08.14, PAGE 2

IDENTY  aNTIUUG
ENTRY  ANT LUUG
L1S¥ $

®
[ ] ‘ [}
. USE OF YHE IF CONDIVIONAL PSEUDO OPERAYJON .
(] .0 'Y
o PROGHAN SHOWS AN ANTIBUGGING VECHNIQUE FOR A COMPASS SUBROUT INE .
[ L]
. THIS FXAMPLE USES ANTIBUGGING CODE YO PREVENT UNEXPLAINED ERRORS,D.E.®
. A SUBHOUTINE MAY INCLUDE THIS CODE T0 VEST FOR NON-NUNERIC DISPLAY ©
. CODE CHARACTER AND ABORY THE JOB IF FOUND. IF THE CHECK IS NOY D€~ o
. SINED. THE STATEHENT #OEBUG EQU 1# IS RENOVED AND VME CHECK [$ 77}
» HADE , ) [ ]
L [ ]
[ ] ®
..l.l.....l.l....QIIQI....0...........IO...l.l...C0.....l..Q....l..l....l.!.,..p
USE JNUHOERS o
' 2 DATAIN @SS 2
USE °
) DEBUG m 1
8 4e000 ANTJBUS NO
1 Tisegeemr . N sXo 178 SET UP MASK
$110000000 C sA) DATAIN .
2 2 8x2 xoexl) ISOLAYE LOW ORDER CHARACVER OF X}
[ ]
= S NEFOEBUG,S TEST §F DEBUG 1S SELECTED
T 63420 ’ ses  x2 TESY IF X2 1S BEVMEEN O AND ©
- 6178000032 say 1R0
o ) ereYTIVIIVS Lt p6.BYs-1 ABORY 0B IF X2 LV DISPLAY CODE ¢
6170000044 sa7 1R9
4 01T6TNYIV av B6.87e-0) ~ ARORT J0B IF X2 GV DISPLAY CODE 9
[ ]
114 0EF , 0EBUG
20008 : Lxy 4
112010 B2 xoex\
S e)o20 $B6 x2
4170000013 s87 1o
& 0I8MITIMNe _ Ly No.BTy-)
6170000044 say YD)
T 0174717776 61 R6.BTe-)
ENDLF
¥ DEF JDEBUG,S .
61620 YT n2 .
10 61700000)) suy 1Ro
oreTIVINTG Lt N6,8Y,~)
ELSE 2
sur \he
Gr N RTe-)
" -DEF sDENUGS
Shs [ ¥4
say N0
(W] N6 ,8Y.~)
FLSE
11 6170000044 sny he .
ATIARD?V YA av [LY S 3 PO )




ANT 1P COMPASS ,.4.470, 06721778 09,05.016. PAGE 3
. COMTINUF PRDGHAM .
. .
12 0600000000 o fro ANT JHUG RETURN 10 CALLFR
1 END NO TUANSFFR ADDRESS FOH SURROUT INF
«7100R SC™ STONAGE UISFD 61 STATFMENTS J SYMROLS
NONFL. 176 ASSEMAY Y - N,0S7 SFCONDS 10 REFERENCES
. 1
SYMAOL IC REFFRENCE TAPLE.
ANT1BUG n PROGHAM® 2702 272V 03
DATAIN 0 NUMHERS 2720 . 272%
DEAVG (. 2722 0 272a F 2735 F 2764 F /%1 ¥
~ : .
ﬁD LNAN MAP - Nt JylIc © CYRFR LOADER J.4~4T70 06/27/78 09,.0S5.16. PAGE t
’_J
| )
|
| Fva OF THE L0 1"
i LWAs) OF THF LOAD P
TPANSFED ADPRESS -- ANTIAUG 1) '
PROGRAM FNTQY POINTS -- ANT IRUG 1)
. PROGRAM AND BLOCK BSSIGNMENTS,
ALOCH BODONEFSS  LENGTM FILE DATE PROCSSA VER LEVFL HARDVARE COMMENTS .
/NUMRERS / 1 2
ANT IRUG M3 1) Lo 06727778 CONPASS 3.5 470

«N1& CP SECONDS 132008 CH STORAGE USFD . .l VABLE MOVE




Dupy

P 000000
Ra  26sh00
fL 000200
¥ Y001200
RE 0000<S
FF 000000
Ma  Qo0l1200
X0 0000
X} 6000
R2 0000
") o000
Xe 0000
RS 6000
Xe 1505
X? 0000
00000
00054
00060
00064
00070
ootloo
Dump RE
H oot
C.) 00)1a
[
N 00120
0012

A0 000200 RO 000n00
Al 00n1l) 81 00000}
A2 000080 B2 0V000Z
4) 0n00asY RAY 0127))
A4  DOONOL A& 000201
45 00010) AS oo0011)
A6 000001 BAA 00001)
A7 000000 @AY 0000))
0000 0000 0Ouw0O0 o077
0000 0004 0040 0)1)
0000 0000 0000 001}
00006 0000 0000 0000
6000 0000 0VOO0 0000
0000 0004 0040 0000
1520 0000 0000 006}
0000 0000 0000 OO0OO

00017 Y7776 00000 00000
»S6110 03110 00054 S4T)0
15051 $2000 00000 00061}
V4070 20000 v0ONO 00NOO
05300 S0)2S £4055 10)1l6
»54000 00000 01000 00001

LATIVE

60000 00000 94004 0030}
71000 00077 51100 00101}

63620 61700 0003) 46000

61700 00084 07247 7776

cCialy=

Clagyrs
Clad)=
ClaG)s
ClaASYs=
Clab)s
ClAd)=

0
S
0
0
4

OMPolItetTY,

6000 000N QU0 (0040
1505 1920 0000 0000
0000 v00A 00O 0000
0000 0O0MQ 0U0D 00NO
4000 0460 0U6L 0006
0n00 VOON 0OVUNO 0000
0000 V000 0000 0000
0000 00000 00000 D0OOCOO
1100 0000} 031}V 00055
0000 00200 AOOOU 00001)
0000 00000 00000 00126
4100 22507 S25%0 00000

00111>46000 44000 41000 46000
11200 63420 A1700.000))

OT6T7 77776 41700 00044

04000 00113 ALNND 46000

ol Cialis @000 0000 0000 0000 0000
006) CinZias 0000 0000 0000 0000 0000.
nooo Cinyha

0000 Clle)s

6000 CIAS)Is 4400 04a0 006) 0006 4000
0000 Cinal=s 9000 0000 O0G0O 0000 0000
0000 Cthlss 0000 0000 0000 0ONO 0000

64550 02950 00000 46000
07040 00060 S1600 0000}
40000 00000 02000 OO0}
00000 00008 90000 00000

OT67T YTTVS 41700 G004S
07767 17778 63620 46000

MFF NR2- CYALTS-SNI ALBY/R6B 05/15/78
09,05.10.00N005Y FROM /75M
09.05.10.1P 00000512 wONDS - FILE INPUT o OC 04
09.05.10.00N, PSEe0278:72CTOLNAMILLER
09.05.1).COMPASS,
09,05.14, ASSEMBLY COMPLLTE, 47)00R SCH USED.
09,05.15, 0.108 CPU SECONDS ASSEMBLY TINMNE,
09.05.15.,L.0AD1LGO)
09.05.15.FXECUTE (ANT [BUG)
09,05.16.FRROA MODE +0), ADDRESS =77777s
09.05.16.En11,
090050l600“p'||l'.". :
09.05.16.0P 00001280 wONDS ~ FILE OUIPUI o OC &0
09,05.16.M15 J584 wORDS ¢ 10752 MAX USED)

09.05.16,CPA o148 SEC, «leb ADY,
09.05.17.10 «6%50 SEC, «850 ADJ,
09.05.17.CH 10.412 nuS, 64T ADJ,
09,05.17,.5% 1444

09.05.17,pP $.597 SEC. OATE o6/27/78

09.05.17.6J END OF JOR. SH

00000 60000 00000 00000
04000 0006) 00000 00021
00000 00000 40000 00000

07767 77776 20106 1200
61700 00033 07477 TTYTTS
#0000 00000 04004 G0126 on177>80000 .0.0‘ 04004 001 7Y




PROGRAM INITIAL TA/T4  CPYe) ) - , FIN 4,60444 02/25/17 16,09,%9 PAGE 1
] PROGRAM INJTIAL (OUTPUT)
COVMON /ANSWER, BUF"!‘RIIG’
o CALL STARY
PRINT 100, 1BUFFERT
S 100 rcnnnuo; ERENoDz1010D
€ND
SUBROUTINE ERHHSG] 14/74  CPYs} : FIN 4.60444 ' 02/25/717 16.09.59 PAGE )
| . SUGROUIINE ERRNSG
PRINT
100 ronnnunloo tcs WHITE ERAOHe)
RETURN
€nD
SUBROUTINE ERRMSG2 T4/74 OPTs) ) FIN 4,60404 v 02728771 16.,09.%9 pace 1
| sueaourlnt CARNFSG2
- . PHINT oo
o 300 FORMATI]IH] s ECS READ ERROR®)
A RETURN
W s END
Loc COMPASS J.4-AAa, V2725711 16.10,08, PAGE 1
s$TC Aoc AllOtA!lou. .
' ADDRESS  LENGTH BINARY CONTROL CARDS.
-0 Se IDENT  LOCT600
s6 END
BLOCKS TYPE ADORESS LENGTF
PROGRAM® LOCAL 0 5¢
MNSWER COMMON 0 20

ENTRY POINTS,
sTart YY)

EXTERNAL SYMBOLS,
ERRMSGY ERRNSG2




Locr800

12

-
*re

16

17
20

21

22
2)

FPTI-0T

4
2s
1e
ls
15

~ e

16

~-rr
&

20

00000000000000000001
00000000000000000000

$1000000)¢ »
7100000000

0020000062

0110000012

5120000001
5130000002 o
5140000003
Jo612 .
J6T3s
$160000000
S17000000) C
5110000006
5120000005
s13o0000006
5140000007

5160000002 C
$17000000)
5100000014 o

7100000012

0110000007
0100000014 »

00000000000000000000
5110000000

S12000000)
$130000002 »

S140000003

1621 :
3173

5160000004

Si170000005 €
510000001

110000002}

0110000007
0100000016

00000000000000000000

ANSWER

"OPERAND
STARY

Aop

EnDlBLK
sua?

END2OL X
HuLY

IDENT  LOCT600
MACHINE ?

ENTHY  STARY

€AV ERAMSG ERRMSG2
USE 7ANSKHER/
nsse j6

USE 0

DATA 1020304,548,748 °
DATA 0

Sao alD

$xo0 0

1FCPO 4

1FCPY

wi LALOCKY
QL tdLocK)
f0 ADD

sal OFERAND O
SA2 0PERAND )
SA) OVERAND 2
SAL OPERAND )
1xe X)ex2

Iy X)exe

SAG ANSWEReQ
SAT ANSWER
SAQ OPLRAND o &
SA2 OPLRAND %
SA) OPERAND 6
SA4 OPLRAND Y
Ix6 X)jex?

X7 } S T

SA6 ANSWER 2
SA7 ANSHERS] -
SAQ ADO

Sxo tnLockl
1FCP6

ENOILF

1FCPT )

RL LoLoCx2
Ry ADD

LocC ADD

DatTA 0

Sal OPERANDeQ
542 DPERAND )
$A) OPELRAND2
SAy OPERAND )
Ine6 x2~x)

17 xl-x4

SAbL ANSWERe 4
SA7 ANSWLA g
SA0 ADN

Sap LULOCKE«LALOCKZ
1FCcPe 2 '
11CP1

Ry LULOCK)
ny ADD

Loc ADD

DATA 0

COMPASS 3,4-444,

02725/ '60‘00‘.0

PAGE



Locreoo : _ ' . COMPASS ),a<has, 0272517 16.10,08. PAGE b
1S S110000000 o SA) OPERAND+ 0
5120000001 . Sh2 OPERAND )
16 $330000002 o S43) - oPERANDS?2
$140000003 o " Ska OPERAND 3
L 17 A2012 1x6 Xlex2
427346 . Ix? XJexe
$160000006 C SA4 ANSWERe
L 20 S170000007 C SAT . ANSWERe? ' .
5100000014 o SAQ ADD ‘
Z) 7100000030 . Sx0 LBLOCKE«LBLOCK2+LBLCCKD
. - IFcPe 2 .
IFcPr
0110000012 RL LHLOCKS
L 22 0100000014 o ENDIBLK RJ ADD
L 1a ) : ' LoC ADD
L J4 00000000000000000000 oivioe DATA ] .
L 1S S110000000 + sal OPERAND+ O
. $12000000) o SA2 OPERANDS )
L 16 S130000002 o ’ SA3 OPERAND «2
. 5140000003 o : SA4 OPERANDs3
L 17 270y Px] x1
21202 PX2 x2
2641018 Nx | xi
T 24202 NX2 x2
L 20 4462} : Fx6 x2/x1
27303 PX) x3
= 27404 PX6 X4
ﬁ’ ) 24303 . NR) x3
= L 21 24404 : NKG X
v ANTA) Fx7r xh/xfl.
5160000010 C SAG ANSHER+Q .
L 22 S17000001) C Sa? ANSWERQ
26666 uxe X6eU5
267177 ' ux? X7.07
L 23 22666 Lxé X606
221 Lx? x?.07
$160000012 C SAG ANSWERS]Q
L 24 S170000013 C SA7 ANSWERe ] ]
L 25 0400000010 END4ABLK  EO START
12 LBLOCK) EOU FNDIBLK=ADDS )
1 LBLOCK2 EQU END2HLK=SURT e}
7 LaLocxl Eau ENDIBLK=MULTO}
12 LBLOCK4Y EQU  END4BLK-DIVIDEs]
62 LBLOCKT EqQu LOLOCK1+LBLOCK2+LBLCCKIoLBLOCKA
12 MAXBLK  MAX LBLOCK) +LBLOCKZ,LBLECCKI,LBLACKA
7 MINBLK  MIN LBLOCK1+LBLOCK24LBLCCKI,LBLOCKS
1) : END . _
472008 CM  STORAGE USED 114 STATEVENTS 20 SYMBOLS

FODEL 74 ASSEMBLY 04343 SECONDS 94 REFERENCES




LOC76800 COMPASS J,a~444 02725777 16,10,08 PAGE [ )
SYFBOLIC REFERENCE TABLE, * * s TR
ADD 14 PROGRAMe 2710 e/nntr L 273 2750 2756 /16 /40
2716 273) 2740 2755 3709 3’718
ANSWER 0 ANSWER 2706 ¢ 2/26 S 2732 S 2749 S 3708 § J/32 8 3738 8
2723 S 271 S 2748 S 37071 S N s s :
CIvVIDE 18 PROGRAMe AT Y 3/74)
gncieLx 25 PcnNGRAMe 2739 L 3740
END2HLK 22 PuQULRAMe /55 L 374}
§NCIBLK 22 PROGRAMe 716 L 3742
ENDGBLK 25 PooGRAMe 3739 L /421
EPAMSLY 0 ExXTENNALS 2706 X
(LT R33F 0 EATERNAL® 2704 X
Lewgint a2 2714 /64 O
LBLCCN] 12 2715 2734 2/51% VAT ) 3740 O J/ah /s h V2 Y
LPLCCx2 7 2718 2/51 /710 3741 0 1764 3745 J/46
LBLOCK) 7 2754 3710 /62 0 h FZYY /745
LBLACRS 12 ’rd /43 D 3744 3/4S
PARBLRN i2 3745 D
[ LTR 7 3746 D
(US| 16 PROGRAMe 2757 L /62
CFERAND 0 PROGRAMe 2708 L 2/19 2726 27462 27408, 3703 218
_ 2717 2720 2727 2743 /01 3704 3719
. 2718 2/2S 2/28 2744 3702 v 3720
stant 10 PROGRAMe 270) € 2709 L 3739
o suBtY 16 PROGRAMe 274) L R V7N
(o]
]
’—l
(o)}
MFS  NOS/BE 1.2 R4adA/RIB  02/02/77

§16.09,39,00N00HY  FROM 49 2
16409,39,1» 00000832 WORDS = FILE INPUT o DC 04

16.,09,39,00N, 001A+09049TIGTI00AWMILLER
16409.59,F TNyR20,

16.,10,08, «639 CP SECONDS COMPILATION TINE
16.10,0a ,¥APPART,

16.10.09,.Ex17,
16.10.,09,0FP 00001408 WORDS = FILE OUTPUT + OC 40

16,10.09,rS 3584 WORDS ¢ 14336 MAX USED)

16010.09.CPA ,636 SEC, <616 ALY,
16.10.09.CPB T146 SEC, <146 ADY.
16.10.05.10 2.124 SEC 2.126 ADY
16010.10.CH 55.574 KwS, 3.391 a0J.
16.10,10.55 6.299

16.10.10.PP 164,273 SEC. DATE 02725777

16,10.,10,E4 END OF J0H, LE




|

PROGRAM INITIAL 47178 CPYe)

FIN 4.604408 V2/22/11 06.31.07 PAGE 1
] PROGRAM INTTIAL (QUTPYUT)
COMMON ZANSWER, QUFFER(]6)
CALL STARTY
PRINT 100+ (tBUFFER(E) o121 0186)
] 100 FCRMAT14022) .
END
SUBROUTINE ERKHSGL  14/78  CPT=l FIN 4,604404 02/22/11 06.31.07
1 'SUBROUTINE ERRMSGL
" PRINT 100
100 FORMAT(1h)se ECS WRITE ERRORe)
. RETUAN
H END
SUBROUTINE ERKNSG2 747764  CPT=l _ ‘ FIN A,60088 02/22/11 06.31,07
pt 1 SUBROUTINE ERRFSG2
o PRINT 100
AR 100 FCAMAT (1h] 40 ECS READ ERROR®)
RE TURN :
\] N
s , () _
LOC 7800 . COPPASS 3.4-a44, 02/722/11 08,31,12.
STCRAGE ALLOCATIOM, ’
" ADDRESS  LENGTH ‘ BINARY CONTROL CARDS.
0 61 " IDENT L OCT600
€] END
ELOCKS 1YPE ADDRESS  LENGTH
PROGHAMe LOCAL 0 6l
ANSWHER COMMON 0 20

ENTRY POINTS,

START 100

EXTERNAL SYMBOLS,

ERRMSG] ERRMSG2




LtoCr600 COFPASS J,4=4A4, 02722711 06431.12. PAGE 2

10ENTY L OCT600

MACHINE 6 -
ENTRY START

EXT ERRMSGI oERRHSG2

USE ZANSWER/
0 20 ANSWER f15s¢ 16
USE 0 .
0 00000000000000000001}) OPERAND 0ATA 102030495+647,8
10 00000000000000000000 STARY DATA 0
1) 5100000015 o Sa0 ADD
7100000000 Sxo 0
IFCP6 &
12 0120000044 : wE LALOCKT
0100000000 X RY ERRMSGI
13 0110000012 RE LbLLOCK]
0100000000 Xx RJ fHRMSG2
IFCPY 2
14 0400000015 o €0 200
IS $S110C00000 ADO SA} OPERAND+O
5120000001 o SA2 OPERAND e}
16 S130000002 o . : SA) OPERAND2
S14000000) o Sag4 OPERANC ) .
17 36612 _ 1x6 Xlex2
3634 1x7 X3ext
5160000000 C SA6 ANSWEReQ
20 S17000000) C SA? ANSWERe |
5110000004 o Sal OPERAND ¢4
21 S120000005 SA2 OPERAMND S
= 5130000008 o ' SAa)} OPERAND 6
g 22 - 5140000007 o . SAG  QPERANDST
[ 612 1x6 Xioex2
00 3673s Ix? XJex4
23 5160000002 C SAS ANSWER2
S170000003 C Sa? ANSWER]
24 5100000015 o Sa0 ADD
7100000012 Sxo LuLockil
1FCP6 \
2% 0110000010 RE LtHLoCK2
0100000000 X RJY ERRMSG2
ENDIF
IFCPT }
26 010000001S o ENDIBLK Ry ADD
t 15 Loc ADD
L 15 00000000000000000000 {11} DATA 0
L 16 S110000000 o SAl OPERAND+Q
5120000001 o LY.Y4 OPERAND ]
L 17 S130000002 o saj3 OPERAND 2
5160000003 o SA4 OPERAND )3
L 20 131762} 1x6 x2-x1
3134 S 1xr x3-x4 ]
5160000004 C . SAb ANSWER G
L 21 S170000005 C sayr ANSWER S
5100000015 o Sa0 A0D
L 22 1100000022 Sxo LHLOCK] +LRLOCK2
‘ 1Hcee 2
L 23 0110000010 RE LBLoCK)
0100000000 Xx N} EHNMS G2

'



Il B B S aEE EE T N E e EEEEeEE .

LOCT800 CarPASS 3,4-444, V2/22/11 06431,12, .o 3
, 1FcP? )
L 28 0100000018 o END2BLK Ry a0y
| o 1S ) Lo¢C ADOD
L 15 00000000000000000000 HuLt 0DATA 9
L 16 S110000000 o sal OPERANDeQ
‘ S12000000] o $A2 QPERAND |
L 17 5130000002 » . -8A) OPENAND 2
5140000003 o . SAL OPERAND )
L 20 A28)2 1x6 Xlex2
42734 - ix7 X3exe
5160000006 C Sae ANSWERe g
L 21 5170000007 C . sar ANSWER ST
. $10000001S o SaQ ADOD
L 22 171000000)2 ) Sxo LBLOCK] «LDLOCK24LBLCCKD
1FcPe 2
L 2) 0110000012 RE . L BLOCKA
0100000000 X HY ERAMSG2
. 1FCPY
L 24 01000000})S » ENDIBLK Ry ADD
L 15 ) . . LOC ADD
L 15 00000000000000000000 DIVIOE. ©OATA ¢
L 16 S110000000 o sal OPERAND @
512000000} o $A2 OPERAND s}
L 17 $130000002 » GA) OPERAND 2
) $140000003 » SA4 OPERAND 3
L 20 27101 . Px} x1 :
H 27202 PX2 - x2
? 24101 . NX x1
[ 2‘202 NXZ XZ . -
o) L 21  aap2) . Fxé¢ . x2sxl
. 21303 Px) X3
27404 PX& X4
2430) NXD x)
L 22 24404 . NXg e
sala) , FA? xer¢3
S160000010 ¢ SAG ANSHERSQ
L 23 S17000001) C SA7 ANSWER 9
26666 uxeé X6+06
267177 uxry X107
L 24 22666 Lx6 X616
. 221 (8.} XTe00?
5160000012 ¢ . 5A6 ANSHER 1O
L 2S 35170000013 C SAT ANSWERS |}
L 26 04000000)0 o ENDOBLK €O StART
12 {68LOCK]l oV ENDIBLN~ADD )
10 LALOCK2 Equ END2ULK-SURTe}
10 LBLOCKI Eou ENDIBLK=-MUL T}
12 LBLOCKG EoQU END4DLK-DIVIDEe]
4 LBLOCKT  €Egu LBLOCKL«LBLOCK2+LBLCCKIsLBLOCKA
12 MAXDLK  MAX lBLOCKloLﬂLOCNz.lnL(CKJoLBLOCK4
10 HINBLK ~ MIN . LsLocxl.LuLoan-LULCCKJoLBLOCKA
L} (24}
472000 CM  STORAGE USED - 114 STATErENTS 20 SYmpoLS

FODEL 74 ASSEMBLY 0.357 SECUADS 99 REFERENCES




L0CT600

SYVBOLIC REFERENCE TABLE,

ADD -

ANSWER

CiviOE
(£ ):18.
ENCEL
EACHULK
EACuBLK
EPAMSC]
ERR¥»SG2
teLcCny
tbLcCny
LuLCCRr?
t8Lolr)
tBLOCKS
rARBLR
¥IARLRK
ruLTY
CFERAND

0¢-0T

stanty
suey

15
0
15
26

26

24
26

0

]
Ak
12
10
10
12
12
10
15

0

10

15

PROGRAMe

ANS™ER

PROGHAMe
PROCRANe
PROCRAVS
PRQGRAMS
PROGRAMe
ExTERNALS
EATERNALS

PROGRAMe
PROGRANKS

PROGRAMe
PROGRAMe

C 2704

2710
2/718
2706
2725
Js21
2742
Jz02
3719
Izug’
2704

e i akad el

2/1)
2/15
2718

. 2756

ze
3/50
3/510
3704
2708
2719
2/20
2701
2744

rro o

~m

HFS NCS/BE 1,2
06.31,08.CON0DIE FRON

COrPASS J,4~044,

2719 L 2742

2738
2726
2713}
3748
37468
J/46
/47
3748
2/14
2716
3749
2736
2/54
RVA YA
3/48

VLY
2/21

2722

2/27
2709

2/74)

S 2/34 §
S 2/51 S

2739

2/54
/14
3747 D

0 3749

2728

2/29
2730

L Jz44
3746

2/7%)
/02
2/%2
i’}

2/%7
I’te

R VZY3

Jr4e9
J/sc0

2748
2746
2741

02722771 06.31.126 PAGE Y
3/70) e /4S8
1l Js20
e s 723t s I’y 8
3736 S Jru2 §
N
/NS O I/ J/’s50 /51
3749 /50 /81
. 3/50
2748 J/s07 323
3705 Js08 Jszas.
3706 Js22 Jres

R4AJA/RIB  02/02/17
ILE

06.3).0¢,1P 00000832 WORDS ~ FILE INPUT o DC 04
V01Ae090%0TIGTI00AIMILLER

06.31.0¢,CON,
0603100’ of IN*R=0,
+64T7 CP SECONDS COMPILAVYION TIME
06,31 .12.FAPPRRT,

06,3112,

06.31.12.EX1T,

06.31¢i2.CP 00001408 wORDS = FILE OQUTPLY ¢« DC 40
14336 FAX USED)

06+31.)12.P5
06,31.12.CPA
06.31.12.CPH

06,31.12,

1o

Gbedlel2.CV
06,31412.5S

06.3).02.
06,31.12,

PP

3584 WURCS
«717 SEC,

.00‘ S[CQ
1,970 SEC,
54,269 KMuS,

7.119 SeC,

£4 ENn OF 400. LE

o117 ADy,

«001 ADY,
1.9108 ADY,

3.1 ADY,

6.000
DAYE 02722777




Lesson 11

SUBROUTINES
LESSON PREVIEW:
THIS SECTION COVERS SUBROUTINE STRUCTURE AND THE VARIOUS

WAYS OF PASSING INFORMATION OR PARAMETERS BETWEEN MAIN

PROGRAM AND THE SUBROUTINE, INCLUDING BLANK AND LABELLED
COMMON,

REFERENCES: ,_
CHAPTER 3 COMPASS REFERENCE MANUAL #60492600

VisuaL Set V1l
PROGRAM LISTINGS FROM EXAMPLE DEcks 9A, OB

ProJECT:
PROGRAMMING PROJECT 5
OBJECTIVES:

AT THE COMPLETION OF THIS LESSON THE STUDENT WILL BE ABLE
TO:

1. WRITE A MAIN PROGRAM THAT CALLS A SUBROUTINE USING

RETURN JUMP INSTRUCTION, *

2, CorRECTLY SET up COMMON BLOCK FOR USE BY THE
VARIOUS ROUTINES.,. | |

3. CaLL A COMPASS rouTINE FROM FORTRAN EXTENDED.

4, CaLL A FORTRAN ExTENDED RoUTINE FroM COMPASS,

11-1




PARAMETERS
3 WAYS TO PASS PARAMETERS:
IN REGISTERS
In Common BLocks
By ParaMeTER Pickup MeTHOD

(TH1S METHOD 1S NORMALLY USED FOR
LIBRARY SUBROUTINES)




€-1T1

COMMON
COMMON

HISTORY

LoAD
LocATION -

PRESETTING

BLANKCOMMON

ORIGINALLY BLANK COMMON
WAS DESIGNED AS THE ONE
AREA FOR COMMUNICATION
BETWEEN SUBPROGRAMS....

BLANK COMMON 1S TYPICAL-

LY LOCATED AT THE END OF
THE LOAD AND HENCE

No PRESETTING, 1.E., ALL
INFORMATION MUST BE PUT
INTO BLANK COMMON AT

EXECUTION TIME,

L ABFLED COMMON

AS MANY SUBROUTINES WERE
DEVELOPED BY DIFFERENT
PROGRAMMERS, IT BECAME
NECESSARY TO SET UP SEVERAL

- DIFFERENT BLOCKS FOR COMMUNI-

CATION BETWEEN THE DIFFERENT
SUBPROGRAMS, THESE BLOCKS
WERE GIVEN LABELS TO IDENTIFY
WHICH BLOCK WAS TO BE USED BY
WHICH SUBROUTINE,

LABELED COMMON BLOCKS ‘COME
AT THE BEGINNING OF THE LOAD

'AND THUS

" CAN BE PRESET, I1.E.., THE
PROGRAMMER CAN STORE INSTRUC-

TIONS AND DATA IN LABELED
COMMON BLOCKS AND THESE

AREAS WILL BE SET UP AT
LOAD TIME,

#*

LABELED
COMMON

FOR A
A

B

LABELED
COMMON
FOR C

C

BLANK
COMMON

RA

RA+101B

RA+FL




L INKAGE i
STORAGE ALLOCATION,
ADDRESS
0
n

7-TT

LENGTIH
”

COMPASS 1.5-470,

AINARY CONTROL CARDS.

10ENT L INKAGE

END STaART
aLOCKS TVPE ADDRESS LENGTH
PROGRAN® LOCAL 0 L 3
LIVERALS® LOCAL R 1) }
DATA LOCAL 4l 36
DATA ¢ COMMON 0 24 hd
7/ + COMHON 0 12

ENTRY POINTS,
STARY 0 BUF 2480

ERTERNAL SYMBOLS.
SUR) HSG= SYSs

0T/14/18

12.43.30.

ERRMSGY

PAGE

1Se



LINRAGE

- o LR 4 w ~N

S-T1

1"

46000
7160000010
. 5140000024
* 36 o
$S110000037 o
1071}
5170000025 -
$10000005)
7100000000 C
6120000012

L d

*

0100000015
0100000000 X
$S100000041 o

7100000012 €
0120000012

0100000015 o
5100000065

7100000000 €

0120000012
0100000015 o

7140247021}

20650
0100000000 Xx
00000000000000000009
7110000028 o

43652

15116
0
200000
)

T1402n0000

0100000000 Xx

COHPASS 3.5-410, 0r/04/18 12,423,198, PAGE
10FNY L INKAGEF
[Nl““ S‘l“'o"U'ofﬂ“NSG'
List L}
COMMENT THIS EXAHPLE SHOWS - THE LINKAGE REVTWEEN PROGRAM BLOCKS
Exr sunl .
"START  NO
K SK6 100 DATA
: SAG nur STORF 1Y
LTAG tn Dbkl LITERAL
SAL LTAG*) GFT 2ND LITERAL
axy xi MOVE Y0 x7
SAT AUF e} STORE LIVERAL
SAD NATAO)D STARTING S.C.M. ADDRFSS
SX0 NATALO L.C.H. STARTING ADDRESS
vE 10 HOVE. DATA FROM S,CoM, LOCAL T0 L.C. M. LABELLED COMMN
RJ FRANSG] ’
. RJ Sunl .Go 10 sun)
SAD DATAD2 S.C.M, STARTING ADDRESS
Sno NATAO] L.C.M, STARIING ADDRESS
wE 10 ’ MOVE OATA FROM S.C.M, Loan BLOCK 70 L.CuN. LOCAL
R FRANSGY
. SAD DATAOGL S.C.M, STARTING ADDRESS
SX0 DATAS L.C.M. STARTING ADDRESS
wE 10 MOVE DATA FROM S,CoM, LOCAL TO L.C.N., BLANK COMMON
N EARNSG]
. ENDRUN
SX6 IREND®G e} ENDRUN
LX6 40D ENDRUN
RS =kSYS= FNDRUN
ENDM ENDRUN
ERRMSGL DATA [} GIVE ERANR MESSAGE
MESSAGE MESSAGE ¢ s RECALL i
SX) MESSAGE HESSAGE
MXG 420 MESSAGE
AX] -X6*X) MESSAGE
*eSCPZRC SET 0O . HESSAGE
IFC NEo RECALL o1 MESSAGE
$4SCPZRC SET 2000000 MESSAGE
IF -REGee? MFSSAGE
*eSCPZOP SET ) MFSSAGE
IF DEFosl MFSSAGE
*ISCPIOP SET MFSSAGE
1FC FQesSLNCALS, ] MFSSAGF
WISCPZOP SET ) MFESSAGE
Rz NGo®4SCPSRACeOISCPENP MFSSAGF
SHA *4SCPERCersSCPZOP MESSAGE
suip 7 uESSAGE
1FC €0 38X1841 MESSAGE
KR ) HFSSAGE
1FC FO'S3XAS. ) MFSSAGE
4 FRA OPTION IN X| OR X6 FGNORFD MFSSAGE
Rz XHe®aSCPNC HFSSAGE
sxip ) ’ . MFSSAGE
Ne XAeesSCPINCe * MFSSAGF
R.) =AHS (e . MFSSAGE
MESSAGE

ENDM




L INKAGE

9-1T
~
o

Jo
M
A0

12

0000040000000000000)
17204000000000000000
00000000000000000002
17214000000000000000
0000000000000000000)
17216000000000000000
00000000000000000004
17224000000000000000
00000000000000000005
17225000000000000000
00000000000000000]44
000000000000000003)0
00000000000000000454
00000000000000000620
00000000000000000764
000000000000000013230
00000000000000001274
00000000000000001440
00000000000000001604
00000000000000001750
00000000000000000001
00000000000000000002
0000000000000000000)
00000000000000000004
00000000000000000005
00000000000000000006
00000000000000000007
00000000000000000010
00000000000000000011
000000000000000000)2

12
12

12

$5055703572)3575527122
11240555052222172255
17030325222205040000

12

00000000000000000002
00000000000000000004
00000000000000000006

DATAOQ2

DATAD)

DATAOS

DATARD
DATAQ)

DATAGL

MESSAGE

BuUF
DEFAULY SV

§YSe

HSG»
CONTENT OF
A

(L
F

‘COMPASS J.5-4170, 07214/78

DATA

USF NATA
DATA VoleNe202.0039).00406,005:5.0

CON 100+200030004000500+6000700:000,900,1000

- CON 1RALIRBIRCHIRDVIRELIRF I IRGoIRHY IRT S IRY

USELCH /DATA/

fass 10
BSS 10
USELCH //
Ass 10
USE 0

DIs o/ E.C.Ss WAITE ERROP OCCURRED/

8ss? 10 BUFFER FOR PROGRAM

MBOLS OFF INED BY COMPASS,

LITERALS ALOCK,

FND START

PAGE




P Y - . . = - __ - _

L INKAGE

. COMPASS 1.5-470, 07/14/778 12,483,364, PAGE &
SYNBOLIC REFERENCE TABLE, : R ) )

nurF 26 PRAOGRAMS 2702 € 2/0R S 2712 S 6L
DATAD) | X4 DATA 2719 3736 L

0ATAD2 al PROGRAMS® 2718 3702 L

DATAO) %) PANGRAM® tZAR R VA A %

DATADS. 6S PROGRAN® . 2722 22 b

DATALO 0 . DATA 2714 IV L

DATAG 0 ras 272y . 3736 L .
rRensG) 15 PROGRANS 2702 € 2718 2721 2725 2730 L 2757
LIAG 16 PROGRANS® . 2709 L 2710

HESSAGE 21 PROGRAN® : 2733 3738

HSGw : [} ENTERNAL® 27558

START 0 PROGRAAN® 2702 € 2708

sunl ° EXTERNALS® 2705 X 2/11

SvySe ~ 0 EXTERNAL® 2729

L-TT




sunt | CONPASS 3.5-470, 01/14/78 12,43,38, PAGE '
STORAGE ALLOCATION,

ADDRESS LENGTH BINARY CONTROL CARDS,
[} 1] 1DENT  SURY
31 END
aLoOCKS TYPE ADDRESS LENGTH
PROGRAN® LOCAL ° n
77 ~ COMMON 0 s
DATA . COMMON [} 26
DATA +CONHON 0 12
/77 +COMNON 0 36
ENVRY POINTS,
suBl ’ 0
EXTERNAL SYMBOLS.
BUF HSGe sua2 EARNSGY
sual COHPASS ).5-AT70, . 07714778 12.,413,36., PAGE ?
IDENY  <uRl
Exy AUF
ﬁ‘ - ENTAY SuRA)
¢ 00000000000000000000 sSunRl - DATA 0 RETURN ANDRESS STOREDN HERE.
)} 7360000006 SX6 6 DAlA
5160000002 N LYY AUFe2 STORE 17V
2 5100000017 SAQ AUFFER S.C.M. STARTING ADDRFSS
7100000000 C Sxo DATA9 L.C.M. STARTING ADDRESS
) 0)100000812 , RE 10 TRANSFER 10 WORDS FROM LCHN Y0 SCM
0100000010 N FRAMSG?2 : . .
4 7)00000012 C . sKeo NAYAB L.C.M, STARTING ADDRESS
S 0120000012 wf 10 TAANSFER 10 WORDS FROM S.CoMe TO L,C.N, BLANK COMMNN
0100000000 X RY wXFRAMSGY GIVE EPROR MESSAGE
6 0100000000 X N RJ »ASUA2 G0 T0 SUR2
T 0400000000 o €0 suAl EX11 FROM THIS SUBROUT INE
J0 00000000000000000000 ERANSG2 DATA [}
11 7110000008 o HESSAGF RFADMSG. oRECALL GIVE ERROR MESSAGE
13 0400000010 « : ro FRANSG2 RETUNN 10 CALLER
14 550557035723571552208 READNSG OIS o/ E+C.Se READ ERROR OCCURRED/
17 12 BUFFER  RSS 10 :
(1193 77 USE BLANK CONMON
] % ars nss 5
use /DAVAZ USE LABELED CoMNON
0 s DATA RsS 5
5 17 BUFF2 0ss 15
: USFLCH /DATA/
0 12 ‘DATA9 nss 10
USELCH ¢/
0 12 DAVAY nss 10
12 24 DATAS fnss 20
3N FND
11000 LCH 476008 SCM SYORAGE USFD 49 STAVEMFNTS 18 SYMAQOLS
HODFL JT4 ASSFHAL Y 0.068) SECONDS 27 REFERENCES




SURRT2 oNp 3.5~ .
STORAGE ‘I.U)CA'ION. c ASS 3.5 470, 01/!&/10 '2.‘3036. . PAGE ]
ADDRESS  LENGTH  BINARY CONTROL CARDS,
0 3 IDENT  sUBRT2
3 _ END
B8LOCKS 1YPE ADORESS LENGTH
PROGRAM® L OCAL 0 3
44 COMMON 0 j2
DATA COMMON 0 24
DATA2 COMMON 0 12
ENTRY POINTS,
sus2 0e
' EXTERNAL SYMROLS,
aur '
- .
‘__I
i
{Xe}
SURRT2 COMPASS 3.5-470, 07714778 12.83.)6, PAGE
1DFNT  SUART2
ENTRY sSup2
. USE VY "USE BLANX COMNON
0 12 BUFF& ASs 10
_ . USF 0 GO BACK 10 1ERO BLOCK
0 00000000000000000000 sup2 DATA 0
1 71600000064 . X6 4 " DATA
$140000003 X SAG _sXAUF ) STORE DATA
2 0400000000 o fo SUR? EXIT FROM THIS SURROUT INE
uSF /DATA/ USE LABELED COMMON
0 S - DUMNY nsSs 3 DUMMY OVFR
s 13 BUFF2 RSS s USED IN SUBRT2
| 12 12 AUFFS 8sS 10
' use 70ATA2/ USE LABELFD COMMON
(] 12 . BUFF) Ass 10
i} FND
1100R LCH  &6S00A SCH STORAGE USED 16 STATEMFNTS 7 SYMROLS

MODEL 174 ASSEMALY 0.017 SECONDS 9 REFERENCES




LOAD MAP = | INKAGE CYBER LOADER (.4-470 02714778 12.43,.36, PAGE 1

. FYA OF THE LOAD 1
LWAe) OF THE LOAD - 354
€CS FuA 0
ECS LWA«} 70 : ‘
TRANSFER ADDRESS -~ STARY n
PROGRAM ENTRY POINTS == L INKAGE mm

PROGRAN AND BLOCK ASSIGNMENTS,

BLOCK ADDRESS  LENGTH FiLe DATE PROCSSR VER LEVEL HARDWARE  COMMENTS
L INKAGE i 7 LG6O 07/14/78 CONPASS ),.5 470 THIS EXANPLE SHOWS THE LINKAGE BETWEEN PROGRAN
/DATA/ 210 24
suBi 234 I LGO 07/14/78 COMPASS 3.5 470
/DATA2/ 265 12
SUBRT2 217 b} LGO 07734778 COMPASS 3.5 470
| SYS RN 302 40 SL-SYSLIB 06709/78 COMPASS 3.5 470 PROCESS SYSTEN REQUEST,
s ,7 342 12
| /70ATA/ 40000000 30
Ly Y 40000030 A0
o
+030 CP SECONDS 1320080 M STORAGE USED ) VABLE MOVE



TI-T1

Duwp

RELAVIVE
00111 46000
00116 51700
00120 51000
oot2s 71602
00130 71602
00134 17030
00140 00000

v 00150 00000
00154 00000
00160 00000
00164 00000
00170 00000
00174 60000
00200 00000
00204 00000
00210 60000
00237 01100
00240 71000
00264 00000
00250  5505%
00254 00000
00260 00000
00264 00000
00300 ~ 71600
00304 04000
00310  S1100
00314  Si100
00320 S1100
00324 71602
00330 04000

LR AT

A LYY

46000
00l)6

00152
47021
00000
J2s22

00000
00000

ooot2
00042

00000
T0357
00000
00000

00000
00004

00126
00302
ooool
00001l
20314

00322

20410

61000
51000

1000
20650
01000
22050

00000
00000

00000
Qo000
00000
00000
00000
ooo000
00000
04006

1000
61000

oo000
23518
00000
00000

60000
Sie00

00000
04000
03000
03110
20652
61000

1212

46000
00164

oool2
46000
0033)
40000

00004
00004

00002
00004

00144

00764
0ls0s
00003
00007
go210

00244
46000

00000
52208
00310
01130

01750
00140

00000
00312
00302
00317
36662

46000

TSN,

NHP.I119337,

71600
T1000

0i200
0l000
04000
00000

00000
00000

17214
17224
00000
00000
00000
ooono
00000

00234504000

0l200
71100
010AS
' 00000
00000

60000

04000
Sito0
Til00
20652
71602
53160
71603

PLAK L)

00010
00000

00012
00304
oo0l2e
00000

00000
00000

00000
00000
00000
00000
00000
00000
00000

onl2o0

00012
00250
50522
00000
00000

00000
00277

60001
00130
01000
20314
20172
24616

AIITA

sie00

6looo0
olooo
61000
61000
00000

00000
00000

00000
20000
00000
00000
00000
00000

00000

00000

01000
43652
22112
00000
00000

04004
61000

03110
?0l§0
00304
04000
031310
12661

AAYY

0013S
46000

00126
46000
46000
00010

00000
00006

006000
00000
00310

oll130

01750
00004
o0ool0

00126
15116
25517
00456
0l274

00245
46000

00305
46000
46000
00315
00323
20651

anvers

51100
01200

<1000
00000
55059
00000

0014700000
00000

00000
00000
00000
00000
00000
00000
00000

71600

01000
71602
03032
00000
00000

00277>04000
04000

54610
13661
51100
20150
03010

LA RN

'll' lIIl 'II. l'll Ill' III' I.l'

00130
00032

00176
00000
70387
00000

ooo000
00000

00000
00000
00000
00000
00000
00000
00000
00006

oo27?
00000
52222
00000
00060

00243
00313

04000
13161
s0001
J6661
00323
00304

“>ne e

TUY)
01000

1000
00000
238718
00000

00000
00000

00000
00000
00000
00000
00000
00000
00000
s1600

41000
01000
05040
00000
00000

0030)
136610
0dlo
01000
siloo
Al000

LA XY

44000
00126

00030
00000
s2122
00004

dnoo2
oooo0l

00003
0000%
00454
01274
ooo0o01}
0000S
oool
00137

46000
00333
00000
00620
01440

46000
Ag000
(JRIYS
00304
0000}
46000

LR XY

olooo
01200
71100
11240
00000

17204
17216
17225
00000
00000
00000
00000
00000

51000

0s000
04000
00000

otyoo
Stloo
51600

04004

00234
oo0l2
ool 32
55505
00000

00000
Qo000
00000
oo000
00000
00000
00000
00000
0023)

00234
00244
00000
80000
00000

60000
00066
0030)
ondlY
00323
00325

00333

61000
01000
43652
22221

00000

00000
00000
00000
90000
00000
60000
00000
00000

T1000

61000
61000
00000
00000

00000

0000
03310
10611

61000

61000

Ti100

61000

46000

onl2é
15116
1225S
00006

00000
00000
00000
00620
01440
00002
00006
onol2

46000
46000
00144
00764

01604

00000
ool
46000
46000
46000
00001

46000

Y



€CS DUNP ARGUMENTS ARE

0000000
0000006
0000010
0000014
0000020
0000024
0000030
0000034
0000040
0000044
0000050
0000054
0000060
0000064
0000070
0000074
oooonloe
0000104

CI-TT

- - - - - - -,' . ' ’ A B
B g i

00000000000000000]‘6
00000000000000000764
00000000000000000604
00000000000000000002
00000000000000000004
6000000000040000002&
00000000000000000001
00000000000000000005
0000000000000000001!
00000000000000000454
00000000000000001274
60000000000400000054
60000000000400000060
60000000000400000064
60000000000400000070
60000000000400000074
60000000000400000100
60000000000400000104

FuA=00000008 LWwA=00O01008

00000000000000000310
©00000000000000001110
00000000000000001750
17214000000000000000
17224000000000000000
60000000000400000025
00000000000000000002
00000000000000000006
00000000000000000012
00000000000000000620
00000000000000001440
©000000000040000005S
60000000000400000061
6000000000040000006S
60000000000400000071
$000000000040000007S
6000000000040000030¢
ooooooooooo~ooooo|os

urFF

12.43,34 ,00N0080
12,4334,1P

TYPE=008

00000000000000000ASA
00000000000000001274
00000000000000000001
0000000000000000000)
00000000000000000005
60000000000400000026
©000000000000000000)
00000000000000000007
00000000000000000)464
00000000000000000764
00000000000000001604
60000000000400000056
60000000000400000062
60000000000400000066
60000000000400000072
60000000000400000076
60000000000400000102
-60000000000600000[06

CvA1TS-SNIL
FROM
00000640 WORDS

NP2~

00000000000000000620
0000000000000000)440
172040b0000000000000
17216000000000000000
17225000000000000000
60000000000400000027
00000000000000000004
00000000000000000010
00000000000000000330
0000000000000000) 130
00000000000000001750
60000000000400000057
60000000000400000063
60000000000400000067
6000000000040000007)
60000000000400000077
6000000000040000030)
60000000000400000107

5201/R6B  0A/07/70
/SH

- FILE INPUT o+ DC 04

12,8334 ,.D0NVECTH, PSDe0278+72CTOTIAWMILLER
12.43.35,CONPASS,
12,83,36, ASSENMBLY COMPLETE.

12,43,.36,

0.244 (CPU SEC.

12.43.36,LG0,
12,43.36,0HP- 1116337,
12,43,37,0HPECS+04100,

476008 SCM
11008 LCN

USED.
USED.

12.43.37., stop 01}

12,43,37,E01T7,

12.43,37.0P 00003200 WORDS - FILE ouTPUT o DC 4O
12,63,37,.K15 1584 WOROS 10752 MaAX USED)
12.43.37,CPA ¢330 SEC, +310 ADJ,
12.43.37.10 +78S SEC. « 185 ADJ.
'2.‘].]7.C“ ‘SQQQ’ KUS. '976 ADJQ
12,43.37.FC «569 KuWS, «017 ADJ,
12,43.37.5$ . 2.108
12.43.37.pPP 2.914 SEC, DATE 07/14/70

ECS FL=00010008 CM FLe0)6500R

0
10
10

A9
(1]
ND
18
0
"
tA
tE
"t
De

JE

e
(3
te
(X}
1
[ ]
AD

0051
ORS?t

t0
114}
10
10
10
10
10

PAGE NO.

CH
1]
o/

111
8
oF
"
FP
LS

'
o
"
1e
114
AA
AE

1 1)]
10
t0
10
"0
10
]

oPs1
003z
on/s

TRUIURUALLE.

fe
LS

(1]
10
o
(o]
| B
o/
le
"
1A
"
"
AC
AG




’ ‘ l -

0ns21/18

TRUNCOM COMPASS 3.5-470, 1e6.20,01, PAGF N
STORAGE ALLOCATION, _
ADDRESS  LENGTH BINANY COMTHOL CARDS.
0 2 JOENT  TRUNCOM
? END THUNCOM
BLOCKS TYeE ADDRESS LENGTH
PROGRAN® L OCAL ) 2
ALOCK COMMON 0 12
FNTRY POINTS,.
TRUNCOM ne
EATERNAL SYMAOLS,
SYSe
TRYNC O™ COMPASS 3.S-Al0, 0727718 14,20,.0)0, PAGE
'_l
[l
| IDENT  THUNCOM -
Lo ENTRY  TRUNCOM
w . .
. FINST PROGRAN NDFCLARFS 10 wORDS IN /BLOCK/
. .
' . uUst 78L0LK/ USE LARELLED COMMON
] 12 BUF Ass? 10 RESERVE 10 wORDS OF PEROS
USF 0
0 &8000 TRUNCOM NO
71602870210 ENDRUN
2 ) ' END TRUNCON
504008 SCM STORAGE USFD 16 STATEMENTS 1 SYMROLS
' . MODEL 174 ASSEMBLY 0.025 SECONDS & REFERENCES
| TRUNCOM COMPASS 3,5-AT70, 06721778 16.20,.410, PAGE
SYMBOL IC REFERENCE TARLE. i
sur 0 ALOCK 2707 L
SYSs 0 EXTERNALS® 271
TRUNCOM 0 PROGRAMS® 2702 € 2709 |




TRUNC 1Y COMPASS 1.5-470, V6/27/78 L6 ,20.42,
STORAGE ALLOCATION,
ADDRESS  LENGTH HINAHY CONTHOL CAHDS,
[1] 0 10ENT TRUNCTT
0 . END
. HLOCKS 1YPE ADDRESS LENGTH
ALOCK CONMUON 0 24
ENTRY POINTS,
8UF ne/RLOCK/
raunety COMpASS J.5-40, 06/21/718 14,20.42,
IOFNT  TRUNC Y
l’: FNTRY [21%]2
[} .
[ . .
- ° SECOND »RNAGHAM DFCLARES 20 WORDS IN /BLACK/
' HsF /RLOLKRY USF LARFLID COMMON
(1] FL) ALF RS\7 20
o FNN
47300R SCM STORAGE USED a ﬁ!"f“fﬂlﬁ )} SvuAnLs
MOOEL 174 ASSFMALY 0.010 SECONDS ? REFERFNCES
TRUNCIT CONPASS 3.5-470, 08727778 16.20.42.

SYMBOL IC REFERENCE TARLE.

8urF 0 AL OCK

2702 €

2707 L

)
»

PAGE

PAGE

PAGE

?




LOAD MAP - TRUNCOM CYNER LOADER | .&-470 06721778 16,220,843, PAGE 1

FWA OF THE LOAD 1
LVWASL OF THE LOAD 175
YRANSFER ADORESS -~ TRUNCON 123

PROGRAM ENTRY POINTS ~- TRUNCOM 12y

0080080000 FRRON SUNMARY
NEALDL//7/7CONMON RLOCK REDEFINITION =  RLOCK

LAST PKOGRAM READ ~ TRUNCIT
LAST FILE ACCESSED- LGO

PROGRAN AND BLOCK ASSIGNMENTS, -

BLOCK ADORESS LENGTH  FILE DATE  ~ PHOCSSR VER LEVEL HARDWARE  COMUENTS

/8LOCK/ 11 12 '

TRUNCOM 123 2 LGO 04/27/18 CUMPASS 3.5 470

TRUNC T 125 10 LGO 06727718 COMPASS 3,5 &T0O :

SYS AN 135 a0 SL-SYSLIB  05/16/78 COMPASS 3.5 470 PROCESS SYSTEM REQUEST,

4 000000 A® 06000 A0 000000 '
RA 220200 Al oo000n) BI 00000} CiAl)e 0np0O o0OND ~OVOD 00RO 00NO C(Al)e 0np00 0000 0000 0000 0000

FL 000700 A2 000060 R2 000n02 Ctagre 505 1520 0000 0O0NO0 0061 CiRZle nONO 0NONO O0OODO 0000 0000
E% 700700 &) 000057 A3 0127)) CtAd)= 0no00 0QnOn 0VU00 0000 0000 . CUIAY)A
RE 000045 as& 000001 PRe 0002301 CltaG)e nnno wounnn 0OuNO 0000 ONND ClHa) =

FE 000000 AS 00012) RS 000)2) CiAS)I® 0p00 0©NNG 0NUO 0000 0000 CinS)=  0n00 0000 0000 0000 0000
MA 000A00 A6 000001 B6 000300 Cla6)= 0000 000N 0VGO 0O0NO NQOO LI
AT 000n0) AT 027756 CiAT)s 0nO0 onDNA 0QVOO0 0000 0000 C(RTIa
X0 0000 0000 0000 0000 0000 ~
1 X1 0000 0000 0000 0000 0000
%2 1505 1520 0000 0000 006}
n3 0000 0000 0000 0000 0000
X4 0000 0000 0000 0000 0000
AS 6000 0000 0004 0040 0000
6 1505 1520 0000 0000 006} '
X7 0000 0000 0000 0000 0000 o ‘

00000 00000 00123 00000 00000 00000 00000 00000 00000
00054 #S6110 03110 00058 S&T10 51100 00003 03110 0005S #4550 02%%50 00000 44000 00000 00000 00000 00000
00060 15051 $2000 00000 0006) 00000 00300 0000V 0000} N7060 00060 S1600 0000} 04000 00063 00000 0002)
00064  1407) 70000 00000 00000 » 00000 00000 NONDO 00175 40000 00000 02000 001t} 00000 00000 40000 00NDO
00070 14071 TS7SS 00000 00000 00000 00000 0000V 00000 .

00100 ~#54000 00000 01000 00001

00100 $4000 00000 01000 0000) 00008 40000 00000 00175 00000 00000 00000 00000

00106 ~00000 00000 00000 00} 75 00000 00000 00000 00000

00010 ~24222 SIA03 17150 0012) 00000 00000 NONOYV 00000 N

00124 #00000 00137 00000 00000 00000 00000 N0O0NOO 00000 0013554110 20123 03310 00)J6 04000 00142 41000 44000

notLd? 04004 001137 A100D &ANDY




uFF NR2- CYR1ITS-SNL 4LAT/N6B 05715718
16.20.,40.00N00NY FROM /SM
16.,20.40.1P 00000256 wOHDS = FILE INPUT ¢ 0C 04
16.,20.,40.00N. PSD.OZIB-??CIOIII'NILLE“

16.20.41 .COMPASS, ,
16.20.42, ASSEMBLY COMPLETE. 504008 SCH USED.

16.20.42, 0.09) CPU SECONDS ASSEMALY TINE.
16.20,42.L60.
16.20.0). NON-FATAL LOADER CARORS - SEE MAP

16.20,4),.ERROR HODE »00. ADDRESS 2000123
16,20.4),.0P 00001216 WOKDS - FILE OuTPUT o+ DC &0

16.20.43.45 ~ 1S8&  WORULS [ 7168 MAR USED)
16,20.43,.CPA +15) SEC. +153 ADJ,
16.20.43.10 <648 SEC. <645 ADJ,
16.20.8).CH 10,589 XwS. Jo4t ADJ.
16,20.,43.5% 1,445

16.20.4)3,PP 2.918 SEC. DATE 06727718

16.20.43,E0 END OF 10B» SH

9T-T1

’
3



LNADED]
STOUAGE ALLOCATION,

THRPASS 1,.%-470, OR721/1R RT7,02.0), PAGFK 1

APNRESS LENRTH HINANY CUONTHOL CARDY,,
[ & 10FNTY 10ans DY
. ) FND <tanl
PLOCKS fvor ADDNRF g LFNGTH
PROGRAN® L OCAL 0 o
LARCOMM COuMON 0 2
FNTRY POINTS,
STARY ne
EXRTERNAL SYMAOLS,
SYSe
.
:J LOADED] COMPASS 3.5-410, 067277718 17,02.63, PAGE
\) .
T10ENT LOADLD])
ENTRY <sTant
.Ill.'l...............l..!.l.......l.Q.....Ol..'....l.ll.l,.....‘..Il...._.l.....
) . X L]
. IMPROPEN USE OF LARELED COMMON .
[) . [
) 0B 0SO0ESRAOCRERVRNTRROCRRORNORATRANREONONOORTRRINEDPOEOINBROEBOBBNRNSNOVDDPORBOBOORGSY
0 0000000000000000000) START DATA 12
I 00000000000000000002
2 ENNRUN ;
2 7160247021 SX8 IRFEND®Le} ENDRUN )
20650 LX6 0D ENDRUN .}
3 0100000000 X : R) =sxSYSs ENDRUN .1
FNDM ENDRUN L1
USE /LARCOMM/
o ITTITNNTRITVRINNNNNG DATA ~lo-¢
1 1rrrnrrNIIIIIRIININIYIS
USF n
DEFAULT SYMBOLS NEF INED HY COMPASS,
o X SYSs
[ END S1ARY
504008 SCM STORAGE USED ‘17 STATEMENTS 2 SYMHOLS

MOOEL 174 ASSEMALY 0,035 SECONDS

3 REFERENCES




COMBALY Yy, 5-400, DR/7207208 7 7,072,010, PAGE 1

LOADED?
STOMACGF ALLOCATION,
ArPRESS LENGTH RINANY CONTHOYL CANNS,
[ Fd INFNT LUADEND?
e : N
woCes 1vpr ADNRF S5 LENGTH
PROGOAME | O AL (] 2
LARCOMM COuMON ' n 3
LOADEN? (UHPASYS 1.%=410, Un/21718  11,02,.48). PAGH 2
1NENE g DanED?
0 00N00Y00NVO0ONLOOOND) DAYA Vet
I 00000000000000000N0%
- uSfk 7L ARLOMM/
n ] HSS '
= (R AR AR AR R AR ARARRR AL Nata P PN
b 2 NI
' [ P4 END
o}
73008 SCH STOHAGE USED . A STATFMENTS N SYMHNLS
MODFL 174 ASSFHHLY 0,001 SECONDS 0 REFENENCES




LOAD HA® - LOADI N : AN YT U PP 1) OAL21/18  17,02.45, PAGE 1
fva OF THE QOMD 1"
LWACl OF THE LOAD 16}
TRANSFER ADORESS -- Stant S i

PROGRAM FNTAY POINIS «- LOADFOL 1" ’ |

esssevese FRPOR SUMMARY
NEALOD/7/7/7CONMON ALOCK REDEF INITION = LAaCoum

LAST PROGRAN READ - LOANED2
LAST FILE ACCESSFD- LGO

PROGRAM AND PLOCH ASSIGNMENTS,

BLOCK ADDRESS LENGTH FILE ' Dave PHOCSSR VER LEVFL MHAHDWARE . éONN[NYS

7L ABCOMM/ m 2 :
LOADED] 1) & 160 06727718 COMPASS 1.5 470
= L0ADED2 ] 1M 2 L6o 0A/27/778 COMPASS 3.5 &T0
b SYS.PM 121 40 SL-SYSLIB  05/1A6/78 CUMPASS 3.5 470 PROCESS SYSTEM REOUEST.
l—l .
o :
<030 ¢P SECONDS 13200P CM STORAGE USED ‘ 1| VARLE MOVE 5
]
;
H
i
' )
OUNP  DELATVE M eI Ty _ .
|
TYPTT TRIIY 7RI RTRYE R RIIIRI D 1TTTT TIRRT 1TVTY 790D ’

o1t . X
0lle nnoon o0nnnn vanaop 00002 THa02 41021 20858 46000 n1000 00123 61000 &A000 00010 00000 NOOOC DNOO)D




P 000000 a0 000200 KO 000000

RA 31)100 A} ooo0nal wul aoodao) Clalys nooo wvona 00D 0000 0000 Cinli= nn00 0000 0000 0000 0Q0NO
FL 000200 a2 000060 H2 000007 Cla2)=s 150  IS%/a QuLD 00RO  Oon) Cinsrs 0000 00Nn0 000N 0000 0000
4 700700 a) o0000S? ©6) o0121)V) ClAl)a 0000 wbDNN QULNO 0ONO 00OO Clthira
RE 000058 as 000000 A4 000201} ClAasls 0000 0000 0UDO a0ND 000N ClHu) =
FE 000000 AS 0001)) AS 000})1) CtaS)he 20220 207 Y027 Y1) 101 CtaSys 3777 2797 TP7Y PRPY?P OPMITY
HA 001000 a6 000000 H6 000200 . CUAAIS 0000 0NDN QDND 0DAD NOND Cifny s
: Al 000n0) NI 027154 Ctalys 0000 0002 QUOD 00N0 0000 Cinlys

10 0000 0000 0000 OULOOD 000D
X1 0000 0000 0000 0000 0000
X2 15058 1520 0000 QuO0 006}
X) 0000 0000 0000 0000 0000
A& 0000 0000 0nO0H 0OVO0 0000
XS 6000 0000 0004 OUWO 0000
%6 1505 1520 0000 0000 006)
¥? 0000 0000 0000 000) S02)

00000 00000 00114 V0000 00000 00000 00000 AN0OU 00000 . ,
00054 #56110 03110 0005« 54710 51100 00001 #3110 00055 #4550 02550 00000 46000 00000 00000 00000 00000
00060 15051 S2000 V0000 0006) 00000 00200 00NOU 000n) 07040 00060 S1600 00001 04000 00063 00000 0002)
00066 14071 70000 w0000 00000 ' 00000 00000 nONOL ONI6) «0000 00000 02000 00))) 00000 00000 40000 00000
00070 05100 50125 <4055 12324 101222 45255 00000 00000 00000 00000 00000. 00000
00100 ~54000 00000 V1000 0000} .
00100 4000 00000 01000 0000) 00005 00000 0000V 001A) 00000 00000 00000 00000
00106 00000 00000 V000N 00]6] 00000 00000 0VOOL 00000 .
00110 #14170 10405 04)40 00113 TIVIY 27000 20200 20006 IR IR TV NNNPT VNI TrNNY

H  oolls 00000 00000 V00RO 00002 71602 47021 20#50 46000 01000 00123 61000 44000 00000 00000 00000 00003

F* 00120 00000 00000 00000 00004 S4ll0 201¢) 033110 00122 04000 00126 #1000 44000 04004 00123 61000 4A000

N 00124 S11c0 0nool udI10 00)2e 54610 04000 n0)2¢ 46000 511006 000A6 03310 00130 S1100 00121 04000 no))d)

© 00130 71100 00130 ¢0160 46000 13661 11161 1)r6l 4AN00 S1600 00122 1061) 4A000 S1100 0000} 01000 0012)
00034 20652 01000 00123 4h000 S1100 00001 03110 00125 040U 00136 A1000 6000 S1100 00001 03110 0nld6
00140 71602 20114 L4000 00))% 20150 3A6A) 01000 0012) NeU04 00162 61000 46000 71602 20316 20652 1662
00146 S31A0 2017 01|10 00)42 03010 00142 51100 0000) 03110 00146 71100 0000) 04000 00141 61000 4A000
00150 71603 24416 12641 20651 01000 0012) A1N00 46000 04004 00152 41000 44000 73660 20630 12161 73610
0015%  2012) 03210 00150 2015) 13116 20646 <1600 00160 14660 36116 20123 annoo 04000 00150 61000 &A000
00160 00000 00000 00000 00000 . 60000 00000 0400% 00161 #0000 0000(
00164 60000 00000 04004 0014 60000 00000 04now 00165 60000 0000( MFF NB2-  CYRITS-SN) ALBT/R6Y  05/15/78
00170 60000 0N000 V4004 00170 60000 00000 04004 0017} 0000 oooot  17.02.40.00N00MT FRON St LT e DC 08
00174 60000 00000 0400« 00174 $0000 00000 04n0s 00175 #0000 onpot 17.02,40,1P 00008320 wONDS -~ FIL a
00200 00000 00000 00000 00000 17.02.40.00N, PSDe0278,72CTONNAMILLE

17.02.42.COMPASS (LO=3333)

17.02.63, ASSEMBLY COMPLLTE, 5064008 SCH USED,
17.,02.4), 0,107 CPU SECONDS ASSFHBLY TIME.

17.02.43,L0ADILGO)
17.02.464 EXECUTE(START)

17.02.45, NON-FAYAL LOADER ERRORS -~ SEE MAP
17.02.45.FRROR HODE 200. ADDRESS =000114
17,02.45.Ex1Y,

17.02.46,0F 00001408 WOHDS - FILE OUTPUT o DC &0
17.02.46.0K8 Js84 wORDS 10752 Max USEOD)

17.02.46,.CPA « 1865 SEC, + 165 ADJ.
17.02.,46,10 +615 SEC, <815 ADJ,
17.02.46.CH 11,0648 NWS, L6714 ADJ,
17.02.46,5S 1.51%

17,02.46.PP A,5A8 SEC. . DATE 06727778

17 a7 44 F ¢ FUuh AFr AD. €

‘ ‘ 7 . ) . L . o | LT II\ T I“ —+ I‘,



PARAME TERS
FORTRAN EXTENDED | |

THE CALL:

ACTUAL PARAMETERS

CALL sUB ("1, 0. K AN

THE CODE GENERATED: .

- (ADDRESSES
. AN AP List is Created:  urrems
[ar1 ADDRESS of 1 |
- | ADDRESS of J

ADDRESS of K TO INDICATE

| END OF LIST
| ADDRESS .of ANS

' _ 0
. ADDRESS OF AP List is set into Al

. RJ is executed to Subroutine

Therefore, when the Subroutine is Entered:

..'(Al) = AP list address
(X1) = Address of First Parameter |

DA3020

11-21

L.
.
‘
|
|
‘ -
|
| 'l
|
|
‘ l |




The VALUE of I is 1
The VALUE of J is 2
The VALUE of K is 3

2057

2060

2061
2062

EXAMPLE:

The ADDRESS
The ADDRESS
The ADDRESS
The ADDRESS

ANS xxx

1 1
J 2
K 3

The ADDRESS of the AP LIST is 2050

2050 {arl 2060
2051 2061
2052 2062
2053 2057
2054 0

Address
Address
Address
Address

The CODE to enter the SUBROUTINE would be:

. SAl
RJ

(Al) = 2050

APl
SuUB

(X1) = 2060

of I is 206v
of J is 2061
of K is 2062
of ANS 1is 2057

of 1
of J
of K
of ANS

l)
. 1
-

!
{



s - A :  COMPASS 3,6-476. 01705/79 10.14.17. PAGE 1

IDENT  Sud
ENTRY Sudy

LISy =Bes=H
bbb A A A AL L L L LT Y Yy Yy Y Y Y YT T T T Ty Ty y v,

. [
L4 COMPASS SUBROUTINE PICKING UP PARAMETERS FROM FORTRAN MAIN PROGRAM .
L THE COMPASS SUBROUTINE MUST USE THE ADDRESS PASSED TO IT IN Al TO e
o LOCATE THE PARAMETERS AND RETURN THE ANSWER, .
. [}
. ) .
ouooonooonoonouc-nonnooonocoooocu--olnccoonunncnooo.o--oo-.oooo.nco..noooooooooo
0 00000000000000000000 sus DATA 0 : ADDRESS PARAMETER LIST IS IN Al ON ENTRY
1 53210 SA2 X} 1ST PARAMETLR IN X2 (1)
5011000001 Shl Ale]) 2ND PARAMETER ADDHESS IN X1
53310 $A3 X1 ZND PARAMETER IN X3 (J)
2 5011000001} ) Sal Alel IRD PARAMETER ADDRESS IN X1 (J)
53410 SA4 X1 JRD PARAMETER IN X4 (K)
. 36723 1§34 X2+Xx3 COMPUTE SUM
3 36774 1944 X7+ Xa COMPUTE SUM
5011000001 SAL Alel 4TH PARAMETER ADDRESS IN X}
53710 SA7 Xl STORE ANSWER (ANSWER) -
4 040000C000 o (X7} sus RETURN TO CALLER
S5 : END
506008 CM STORAGE USED ’ 23 STATEMENTS } SYMHOLS
MODEL 74 ASSEMBLY 0.112 SECONDS 0 REFERENCES

£C-T1

MFS NHI- CYRT4-~SN108 5C/R0B 11714/
10.14,12.00N0090 FROM /0H b
10.14,12.1P 00000320 wWORDS - FILE INPUT , pC o4
10.14.12,00N,T5, 001A+608391896MILLER
10.14.15.FIN(OLsR=0) ’

10.16.34., 2387 CP SECONDS COMPILA

101634 ,MAP,PANRT, TIoN Tine
10.16.34,LG0,

:0.\6.63. END  PARAMS .

0.16.43, +062 CP SECONDS EXECUTION TIME
10.16.43,0p go001792 WORDS = FILE OUTPUT o pC 40
10.16.43,MH5 3584 wunps 14336 MAX USED)

10.16.43.CPA _ +592 SEC, 592 ADY
10.16.43.CP8 ° «296 SEC. ~296 ADJ.
10.16.43.10 1.210 sec, 1.219 ADJ.
10.16.43.CH 36,706 KWS, 2.245 ADY,
10.16.43.55 ¢ 4,353

10,16,43.0P 7.116 SEC. DATE 01/05/79

10.16.43.E0 END OF you, OH



PROGRAM PARAMS T4/74

1o

¥e-11

000000
000001
600002
000012
0ooo013
000014
000015
00001le
000017
000020
000021

002054
002055
002056

002057
002060
00206)

START,
START,
START,
START,
START,
START,
START,
START,
START,
STANHT,
START,

START,
START,
S5TART.

START,
START,
START,

0PTa)

PROGRAM PARAMS (OUTPUT)
INTEGER ANSWER

ANSWER=0
I=1
J=2
K=3

CALL SUB(IysJsKyANSWER)

c SUB 1S ENTERED w

PRINTY 101

PRINT 1000 I9JoKo ANSWER

100 FORMAT (4110)
101 FORMAT(1M1)
END

000000
002062
002062
0020062
002103
002128
0602125

EXTERNA
END.

17252620252k00000001
00000000000000000051
00000000000000000000
00000000000060000000
00000000220000000000
00000000000000000000
l5000000000000000000
00000000000000000000
000000000h0000000000
0000V0000000000000000
00000000000000002003

20010000000000002057
0000000000000016]520
00000000000000000000

17252420252400000000
00000000000000000000
20012201152355002062

002062
000000
000000
000021
000022
000000
000000

LS
outct.

FIN 4,7¢485

ITH ADURESS OF PARAMETER ADDRESSES IN Al.

10ENT PARAMS
USEULK ’
LOSET  L1B=FORTRAN
USE START,

START, LOCAL
VARD1M, LucaL
ENTRY, LOCAL

COOE, Locat
DATA. LocaL
DATA,. Locay
HOL, tocaL
sua Q2ZNTRY,

FILCRH OUTPUT¥,20038,08

LIBLNK, 8SS 08
LIBLNK 1841415208

FILES. BSS 08
FLINK OUTPUTH

DATA 0
TRACE PARAMS s PARAMS
USE CoDnt.

bisoss1e

10.14.15

PAGE




ST-T1

002062

002103
002103
002104
002l05
002106
002106
ooz2lo7
002110
boelli
ooz211e
002113
002]1s
002115
0o02llé
0o0elil?
002120

ooz2121

002122

oocl23
002124

002063
002064

002065

002066

002067
002070

00207)
002072

002073
002074

002075

002076
002076
002077
002100
002101
ooeclo2

PROGRAM PARAMS TA/74
CODE. 5110002054
03100000000
DATA,
DATA,. . 00000000000000000000
DATA, 000V00000000000021)7
Data,. ~00000000000000000000
DATA, B ’
Lata, 00000000000000000000
DalA, 0000V0000000000002115
UATA,. 00020000000100002)22
DATA,. 000¢0000000}00002123
DATA, 00020000000100002124
DATA, 0002000000010000212})
DATA, 00000000000000000000
DATA, $5343333555500000000
DATA. - 5137113433525555555%
DaTA, 5$5343334555500000000
DATA, 5134103452555555555%
DATA,
DAlA,
DATA,
DATA,
COVLE. 43700 :
7160000001
CUOE. 5170002121
7170000002
CODE, 5160002122
7160000003
COUE. 5170002123
5160002124
COULE. 5110002076
CODE. 0100000000
0007002061
CODE, 5110002103
CODE, 0100000000
0011002061
CODE. 5110002106
COUE., 0100000000
0031200206)
COLE. $110002061
0400000000
Co0E,
CUDE. 00000000000000002122
COVE. 00000000000000002123
CODE. 00000000000000002124
CODE. 00000000000000002121
CODE. 00000000000000000000

0PTs]}

START,
<EXT>

START,
DATA,

START,
DATA,
DATA,
DATA,
DATA,
DATA,

DATA,
DATA,

DATA,
DATA,
COVLE.
<EXT>

DATA.
<EXT>

VDATA,
<EXT>

- START,
<EXT>

DATA,
DATA,
DATA,
DATA,

FTIN 4,7+485

PENYRY‘ PARAMS 9990
Sal LIBLNK, :

RJ Q2NTHY,
USE DATA.
USE DATA.,
USE DATA.

101 Uss 0B
10M QUTPUTH
“10M l0]
EI0 (1]

102 " YSS 08
10M QUTPUTW
10M «100
10M leUBy2B
1oM Je By 28
10M KsUH 28
oM ANSWER,
£10 oy
FMT «100

- D1S 1et4110)
FMT 101
12 §:3 1+ LIHD)
EXT END,
EXT ouTCt,
EXT Suu
EXT UZNIRY,

ANSWER BSS 18

1 8sS 14

J HSS 18

K BSS 18

USE

» .

MXT

SXxo

SA7

SX7

SA6

SX6

SA7

SA6

SAl

. HJT
SAlL -

. ROV

-SA}

L RUT

. Sal

Eq

(AP] Bss

APL

APL

APL

APL

APL

v 18
o 18
s 18
08,2818

CODE .
LINE

08

18

ANSWER

¢8

|

3n

J

K

(AP]

SUBeTB

1101
0UTCl.s11B

l1102.
OUICl.0128

TRACE,
EtD,
[1]:]

1

J

K
ANSWER

01/05/79 10.14.18

PAGE

2



LOAD HAP - SUB -CYBER LOADER 1.,4-488 01705779 10.16.40. PAGE | B
FwA OF THE LOAD 1l

LwAel OF THE LOAD - 7062 :

TRANSFER ADDRESS ~= PARAMS 2200

PROGRAM ENTRY POINTS - suB 2200

PROGRAM AND BLOCK ASSIGNMENTS.

BLOCK ADDRESS  LENGTH FILE DATE . PROCSSR VER LEVEL HARDWARE COMMENTS
Sub 111 3 Lé60 01705779 COMPASS 3.6 476
PARANS 16 2125 LGO 01705779 FIN 4,7 485 666X 1| PROGRAN  OPTm=)
/STP.END/ 2243 | '
/FCL.C./ 2244 26
/08,1047 2212 101
UZNTHY= 2313 0 SL-FORTRAN 11716778 CUMPASS 3.6 485 FCL INIVIALIZAYION ROUTVINE.
/FCLSENT/Z 2373 40 _
COUMIO= 2433 33 SL-FORTRAN 11716778 COMPASS 3.6 4u5 ‘ COMMON CODED 1/0 ROUTINES AND CONSTANTS,
FCcL=FOL 2466 40 SL-FORTRAN 1)7/16/78 COMPASS 3.6 485 FCL CAPSULE LOADING
FEIFST= 2526 3 SL-FORTRAN 11/10/78 COMPASS 3.6 485 CONVERVED DATA STORAGE
FLLTOUT= 2%31 311 SL=FORTRAN 11/16/78 CUMPASS 3.6 485 COMMON FLOATING OUYPUT CODE
FOlSYSa 3042 30) SL~FORTRAN 11716778 COMPASS 3.6 485 FORTRAN OBJUECT LIURARY UTILITIES,
0UTCOMa 334) 154 SL-FORTRAN 11/16/78 COMPASS 3.6 485 COMMON OUTPUT COLE
SYSalp= 517 b SL-FORTHAN 11716778 CUMPASS 3.6 485 LINK BETWEEN SYS=AID AND INITIALIZATION CODE.
FECMSK= 3920 41 SL-FORTHRAN 11/16/78 COMPASS 3.6 485 INITIALIZE CONSTANTS,
FrTAP= 3561 357 SL-FORTHAN 11/16/78 CUMPASS 3.6 445 CRACK APLIST AND FORMAT FOR KODER/KRAKER,
FONUTLS 4140 46 SL~FORTRAN 11/16/78 CUMPASS 3.6 485 FCL MISCe. UTILIVIES.
GETFITa 4206 57 SL-FORTRAN 11716778 CUMPASS 3.6 485 LOCATE AN FIT GIVEN A FILE NAME.
KODEK= : 4265 451 SL-FORTRAN 11/16/78 CUMPASS 3.6 405 OUTPUY FOHMAT INTERPRETER,
ourCc= 4736 150 SL-FOHTIRAN 11/16/78 COMPASS-3,6 485 FORRATTED WRIVE FORTRAN RECONRD.
/7KDL «COM/ 5106 14 ,
FOL.NES 5122 211 SL-SYSLIB  11/02/78 COMPASS 3.6 485 FAST DYNAMIC LOADER RESJDENT.
FOL JMM] 5333 222 SL-SYSLIB  11/02/78 CUHPASS 3.6 465 - FOL MEMOAY MANAGEH INTEHFACE,
CFU,SYS 5555 40 SL-SYSLIB  J1/15/78 COMPASS 3.6 476 PROCESS SYSTEM REQUEST.
CHF (ALF 5615 160 SL~SYSLIB  11/15/78 CUMPASS 3.6 48% CHM V1ol =~ ALLOCAYE FIXED,
CHF ,CSF s$71s 6 SL-SYSL1IB  11/15/718 CUMPASS 3.6 4485 CMM V]e]l = CHANGE SPECS FIXED.
CHM.FFA 6003 14 SL-SYSLIN  11/15/78 CUMPASS 3.6 485 CHM V1e) = FIXED FREE ALGORJTHN,
CHF .FHF 6017 36 SL-SYSLIB  11/15/78 COMPASS 3.6 485 CMM Vi« = FREE FIXED.
CHM, R 6055 214 SL=-SYSLIB  11/15/78 COMPASS 3.6 485 CHM V1.1l =~ RESIDENT SUBHOUTINES.
CMF ,SLF 62171 22 SL-SYSLIB  J1/15/78 CUMPASS 3.6 405 CHM Viel = SHRINK AT LWA FIXEOD.
CTLIRM 6313 433 SL-SYSLIB  11/16/78 CUMPASS 3.6 465 : CRH CONTROLLING HOUTINE,
ERRIHM 6746 25 SL-SYSLIB  J1/16/78 COMPASS 3.6 485 CRM ERROR PROCESSOR ENTRY, .
LISTSRK 6773 67 SL-SYSLIB  11/16/78 COMPASS 3,6 485 CRM =~ ALLOCATE SPACE FOR LIST OF FILES
«336 CP SECONDS 235000 CH STORAGE USED 12 TABLE MOVES
. | 2 3 6




Le-11

PROGRAM DUMMY T3/716 oPT=} . FTIN 4,7¢485 wf%}‘ﬂS/" 10.13.38 PAGE
1 PROGRAM DUMMY (OUTPUT)
....................".........’.........‘........‘...................'.'.......
[ ]
- [ ]
) L4 A DUMMY FORTRAN PROGRAM IS SET UP TO DECLARE THE FILES AND INITIALIZE L
. AND DUMP THE DUFFERS CORRECILY. THIS IS DONE BY QBENTRY. L
. ’ . -
- L ]
...................................................'......Q.'............".....
10 CALL MAINPGM
END
MAINPGM COMPASS 3.6-4T6. 01705779 10.13.42. PAGE
IDENT MAINPGM
ENTRY MAINPGM
EXT oursua
LIST -8s~R
SRR RBBERINABERBABNNBBRERNERNNANGRNAGRRCRROENRONERRRDEANGARREEENLSEIERBRREOERRRD
[ ] ]
[ ] .o L ]
L COMPASS MAIN PROGRAM CALLING A FORTRAN SUBROUTINE THAT DOES 1/0 o
[ ] . [ ]
[ ] -
LA 2 A a2 R Y Y R Ry I Y Y Y Y Y Y Y R Y Y Y Y Y Y Y Y Y Y R Y Y XY XYYy
0 00000000000000000000 MAINPGM DATA 0
1 7160000010 SXxé6 8 -
5160000000 C SA6 BUF
2 516000000} C SA6 BUF ¢}
5160000002 C SAb HBUF+2
3 0100000000 X RY ouTSuB
4 0400000000 ¢ EQ MAINPGM
USE /LAB/
0 3 BUF BSSZ 3
S END )
506009 CM STORAGE USED el STATEMENTS - 3 SYMBOLS
MODEL 74 ASSEMBLY 0,094 SECONDS 0 REFERENCES
SUBROUTINE OU'SUB T3/74 0PTal FIN 4,7¢48S 01705779 10.13.38 PAGE
] SUBROUTINE QUTSUB
COMMON /7LAB/ [BUF (3)
PRINT 101
PRINT 3100+ (IBUF(1)eln)e3)
5 100 FORMAT(3024)

101 FORMATI(LIHL)
END .

1




LOAD MAP = DUMMY , CYBER LOADER 1,4-48% 01/05/79 10.13.53. . PAGE 1

FWa OF THE LOAD 111

LwAsl OF THE LOAD 7050
TRANSFER ADDRESS == DUMMY 2173

PHOGRAH ENTRY POINTS == DUMMY 2173

PRUGRAM AND BLOCK ASSIGNMENTS,

Brouck ADDRESS LENGTH FILE DATE PROCSSR VER LEVEL HARDWARE COMMENTS
DUMNHY 111 2065 LGO 01705779 FIN 4.7 485 666X 1 PROGRAM oPT=])
/LAY/ 2116 3
HATNPGM 2201) 5 LGO 01705779 COMPASS 3.6 476
OuTSuy 2206 23 LG 01705779 FTIN 4.7 485 666X | SUBROUTINEOPT=])
/STP.END/ 223) 1
/FCL.C./ e232 26
/08,1047 2260 10} .
Q2NTHY= 2301l 0 SL-FORTRAN 11/16/78 COMPASS 3.6 485 FCL INITIALIZATION ROUTINE,.
/FCL=ENT/ 2361 40 '
CoOMi0= 2421 33 SL-FORTRAN 11/16/78 COMPASS 3.6 485 COMMON CODED 170 ROUTINES AND CONS'AN'S.
= FCL=FOL 2454 40 SL-FORTRAN 11/16/778 COMPASS 3,6 485 FCL CAPSULE LOADING
= FEIFST= 2514 3 SL-FORTRAN 117167178 COMPASS 3.6 485 CONVERTED DATA STORAGE
g, FLTOUT= 2517 311 SL=~FURTRAN 11716778 COMPASS 3,6 485 COMMON FLOATING OUTPUT CODE
0 FURSYS= 3030 301 SL-FORTRAN 11716778 CUMPASS 3.6 48% FORTRAN OHUECT LIHRARY UTILITIES,
OUTCOM= 3331 154 SL~FORTRAN 11/16778 COMPASS 3.6 485 COMMON OUYPUT CODE
SYSalp= 3505 1 SL~FORTRAN 11/16/78 COMPASS 3.6 485 LINK BETWEEN SYS=AID AND INITIALIZATION CODE.
FECMSK= ) 3506 41 SL~FORTHAN 11/16/78 CUMPASS 3.6 485 INITIALIZE CONSTANIS,
Fulap= Y3547 357 SL-FORTRAN 11/16/778 COMPASS 3.6 485 CRACK APLIST AND FORMAT FOR KODER/KRAKER.
FUKUTL= 4126 46 SL-FOHRTHAN 11/16/78 COMPASS 3.6 485 ’ FCL MISCe UTILITIES.
GETFIT= 4174 57 SL-FORTRAN 11/16/78 CUMPASS 3.6 485 LOCATE AN FIT GIVEN A FILE NAME,
KUDER= 4253 451 SL-FORTRAN 11/16/78 COMPASS 3.6 48% : OUTPUT FORMAT INTERPRETEN,
ouTC= 4724 150 SL-FORTRAN 11/16/78 COMPASS 3,6 485 FORMATTED WRITE FORTRAN HECORD,
/FOL.COM/ 5074 le
FUL.RES 5110 211 SsL-SySLiB 11702778 COMPASS 3.6 485 FAST DYNAMIC LOADER RESIDENT,
FOL JMM1 $32] 222 StL-SysLIB 11702778 COMPASS 3.6 4U5S FOL MEMORY MANAGER INTEHFACE,
CPU,SYS 5543 40 SL-SYSLIB 11715778 COMPASS 3.6 476 PROCESS SYSTEM REQUEST.
CMF JALF 5603 160 SL-SySLIY 11715718 COMPASS 3,6 485 CMM V1.l = ALLOCATE FIXED.
CMF ,CSF 5763 6 SL-SYSLIB 11715778 COMPASS 3.6 4485 CMM V1.1 = CHANGE SPECS FIXED.
CMM.FFA 5171 14 SL-SYSLIB 11715718 COMPASS 3.6 4BS CMM V0.l - FIXED FHEE ALGORITHH,
CMF (FRF 6005 36 SL-SYSLIB 11715778 CUMPASS 3.6 485 CMM V1.1 - FREE FIXED.
CMM.R 6043 216 SL-SYSLIB 11715778 COMPASS 3.6 485 CHMM Viel = RESIDENT SUHROUTINES.
CHF (SLF 6257 22 SL-SyYSLIB 11715778 CUMPASS 3.6 485 CMM V1.1l = SHRINK AT LwA FIXED,
CTLSRM 6301} 433 SL-SYSLIY 11716778 CUMPASS 3.6. 485 CRAM CONTROLLING HOUTINE.
ERRIRM 6734 25 SL-SyYSLId 11716778 COMPASS 3.6 485 CRM ERROR PROCESSOR ENTRY,
LISTIRM 6701 67 SL-SvYSLIB 11716778 COMPASS 3.6 48S. CRM = ALLOCATE SPACE FOR LIST OF FlLES

«350 CP SECONDS 235008 CH STORAGE USED 12 TABLE MOVES




00000000000000000010 00000000000000000010 00000000000002000010

MFS Nule CYBT4=SN108 SC/R08 11714778
1013.,36.D0NOOSL FROM /0H .
10613.36,1IP 00000384 wORDS = FILE INPUT o OC '23
1061336.00N+T5, 001A+6883+1896sMILLER
10613.38.FTNoR=0.
10.13.45, «366 CP SECONDS COMPILATION TIME
10e13.45.,MAP4PART,
10e1345.LG0,°
10.13.56. END DUMMY
10.13.56, «071 CP SECONDS EXECUTION TIME
10613.56.0P 00001088 WORDS = FILE QUTPUT + DC &0
1013.,56.M5 3584 WURDS ¢ 14336 MAX USED)

10413.56.CP4A «623 SEC. «622 ADJe
10e13.56,CP8 «260 SEC. 26U ADJ.
10.13056.10 le663 SEC. le663 ADJ.
10el13e564CM 46.133 KuS, 281> ADJ.
10.13.56.55 - 54361 . -
10613e56,PP 11.208 SEC, DATE 01/05/79

1013.56.EJ END OF JOSs OH
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MAINPRG
STORAGF ALLONCaTION,

Fhupics V1,.5-470:

ArCRgses LENGTH RINARY CONTHOL CARDS,
0 s INTNT  ubdINPRG
5 ) A INPRG
HLOCKS Tvof ADDRESS LENGTH
PROGRAMS  LOCAL 0 s
LAR COMNON n 3

ENTRY POINTS,

MAINPRG

FRTERNAL SYMAOLS.

OUTSUR  SYS§e

COMPASS J.5-470,

06/?*/76 09.11,.51,

06/27/778 09,11.51.

PAGE

PAGE

MAINPRG
(]
7‘ INENT' 4AINPARG
w ENTRY wAINPRG
© Ext AUTSUK
[ ]
.
[ ]
[ ]
.-
N00PONOBORONRRNGY
0 7180000010 MAINPRG Sip ]
5140000000 C SAR nur
1 5160000001 ¢ SAA nUF ¢}
5160000002 C SA6 QuUF o2
2 0100000000 x Ry nUTSUY
3 T160247021 ENNRUN
USE 7LAR/
0 h | BUF Hss? 1
s END “A INPRG
504008 SCM STORAGE VSED 22 STATEMENTS
MODEL 1764 ASSEMHLY 0,042 SECONDS
A INPRG COMPASS J,.5-4T70,
SYMRAOL JC RFFFOENCE TAR T,
ayr 0 (L1} . 2712 § 271%v S 2716 S 271m-L
Ma INPRG 0 PanNGRaANe 2702 ¢ 711 L '
OUTSUR n EXTEHNALS 2703 X 2718
SYS» 0 EvTERNAL S 2’717

INCOHRECT SLTUP FOR A COMPASS MAIN PROGRAM AND FORTRAN SUBROUT INE

4 SYMBOLS
9 REFERENCES

on6/27/778 09.11.81.

PAGE




SURROUT INF OUTSUP Tast?8 OPTs) FIN 4, 7¢470 06/27/18 09.11.49 PAGE 1

' SURROUT INE OUTSUA
....9.0'00.0...0......0oo.oqot.ooo'oono...-o...o...l.l.c...oll...l..l...l!!..'o...
[ ]

THF - SURBOUTINE CAN NOT OUTPUT CARRFCTILY AECAUSE THE FILE BUFFERS HAVE NOT®

REEN INITIALIZED. A FORTRAN MATN PHOGRAM [S REQUIRED. L4
)

L ]
L ]
[ ]
[
[ ] .
[ ] [ ]
I........'.O.....b.l.....l....l....l...l.ll..lO....I..ll...................'Q..'
io COMMON /L AR/ 1RAUF L))
PRINT 1000 (IRUF LT elwloe))

100 FOPMAT (Y020

END

MFF  NH2- CYALTS5-SN) 4LUT/R6B 05715778
09,11.47.P0ONONGN  FRONW /SH
09.11.,47.1P 00000320 WORDS - FILE INPUT o DC 0&
09,)1.47,00N, PSNe02184T2CTO)1AMILLER
09,.)1.49,FINoKs=0, o
09,11,.52, «122 CP SECONDS CNMPILATION TIME
09.10.52 ,MAPPART, _ )
09,11.52.160.
09.11.54, - NON-FATAL LOADFR ERRORS -~ SEE MAP
09,)11.56,FTIN - NO OUTPUT FILE FOUND - EXECUTION €
09.11.54,RRORS . . ,
09.1).54,ERROR MODE «0)e ADDRESS =405)7)
09.11.564.0P 00001792 WOKHDS - FILE OUTPUT » DC 40
09.11.54.m5 JS84 wORDS 14336 MAR USED)

TE-TT

09,11.54.CPA «279 SEC, 279 ADY.
09.ll¢5‘.l0 |0629 S€CQ 'beQ AOJ.
09,11.54.CH 31.296 KuS, 1.910 apy,
09.]!.56.55 3.019 -_
09,11,54,pPP 6.997 SEC, DATE 06/27/778

09,11.54.60 END OF 0B SH




LNAD MAP - WA INKHG CYRlin LOADEN 1 .%-470 OA’207718 09,00 ,54., PAGE i

Pwa OF tnE (OAD X1}

LwAel OF THF LOAD Si6?

THANSFER ANCRESS «- MAINPARG 1 )

PROGRAM FNIQY PUOINIS -~ A INPRG } D)

svssencre [RAOR SUMMARY

NEQD00/777 UNSATIST ILD EXTERNAL REF -- OUTPUTZ

PROGRAM AND BLOCK ASSIGNMENIS,

B BLOCK SODNESS LENGIH FiILe Nate PHOCSSR VEN LTVEL HARDWARE COMMENTS
78 AQ/ i 3 .
P INPH(, 11 S LGD 06720710 CUMPASS 3.5 470 . )
outsud 121 s LGO 06/27/78 FIN Gol &0 T67x SURROUT INEOPTYs)

- /06.10.7 1% "

I IV CU=ENT? 2V &

w /FCL.Co/ F a1 29

N Congo= 2y Ia SU-FORIRAN  04702/7TR CUNPASS 1.5 &0 COMMON CODED 170 ROUTINES AND CONSTANTS,
FCLFDL 7 40 SL-FORTRAN 057027718 COMPASS 3.5 &10 FCL CAPSULE LOADING
Frufape mn 317 SL=FORTRAN 05702778 CUMPASS 1,5 470 CHACK APLIST AND FORMAT FOR XODER/KRAXKER.
fORUILSs 116 46 SL-FORTIRAN 05702778 CUMPASS )¢S &T70 FCL MISC. Ul gtIES,.
GEVF 1T 106a 6) SL-FORTRAN 0S7027718 CUMPASS V.5 470 " LOCATE AN FIV GIVEN A FILE NANE,
NODER= 112 A61 SL-FORTRAAN 05702718 CONPASS 3.5 470 OUTIPUT FORMAT INTERPRETER,
OUICs 1606 150 SL-FORTHAN 05/02/18 CUMPASS 3.5 «70  ° FOHMATIED wRITE FORTRAN RECORD,
FECHUSKa 1156 o) SL-FONIRAN 05702778 CUMPASS 1.5 470 INTVIAL 12€ CONSTANTS,
FLtguls 2037 IS SL-FORTRAN 057027710 CONPASS 1,5 470 COMMON FLOAT ING OUTPUT CODE
1OPSYSe PR LY 307 SL~FORTIRAN 0S/02/778 CUHPASS 3,5 470 FORTNRAN OBJECT LINRARY UTILITIES,
oVICONnSs 260 206 SL-FORIARAN 057027718 CUMPASS J.4% 470 COMYON OQUIPUT CODE
CHF  8LF Jo&2 160 SL-SYSLIA 05702771y COMPASS 3.5 &0 CHMH Vi, 1 = ALLOCATE FIxfOD.
CHF . CSF 1222? A SL-SYSLID . 0570271 CUMPASS 1,% 410 CHM VI,) = CHANGE SPECS FINED.
(CON AN $2)70 1« SL-SYSLID 857027718 COMPASS ).5 410 CHH VI, 1 = FIRED FOREE ALGORITHN,
CHr FRF 26t 3n SL-SYSLIR 05/7U271A CUMPASS V.5 470 _ CHM V.l - FREF FINED.
'L 102 213 sL-SrvsLin 05702700 COMPASS 1.4 &0 CHM Vi, ) = RESTIDENT SUAROUTINES,
nr  sLf 1915 22 SL-SYSLIN 05702718 (ONPASS 3,5 470 CHM Vi 1 = SHRINK AT (WA FIAED,
CILYPN L9 1/ 60) SL-SYSLIN 0S20271H8 CONPASS .5 410 CRY CONTROLL ING ROUTINE,
fARYaM PR TY] 2% S1L=-SvYsLIn 0S/7027 18 COMPASS 1.5 470 CRN FRAOAR PROCESSOR ENTRY,
LISTsHM DR LSS 6h SL-SYSLID 05702710 COMPASS 3.5 410 . CAM - ALLOCATE SPACE FOR LIST OF FILES
/F0L . LON/ YL} X3 ) .
(NTWA RS INYS | 211 SL=-SYSLIR 05714700 CUMPASS 1,5 410 FAST DYNAMIC LOADER HESIDENT.
g mn| 6700 22 SL-SYSUIn 0S716718 COMPASS ). i FOL K MONRY MANAGEP INTFRFACE.
SYS “i2? “n S -SYSL N OS700710 (UMPASS ),5 70 PROCESS SYSTEM REQUEST,

. 120 P StCONDS 212000 M ST1aHAGE SN . A tan F HOVES



IR

® 000000 50 000n0) RO 000000

©a 203200 Ab) 00031 AL novanl Cialls ALIS 5558 54995 8955 5555 CIRl)= 06000 0000 0000 0000 0000

FL 007200 42 000)0S RZ 00UnnlL ClA2)= 0000 0N0n 0000 0000 0002 CIR2)» 0000 0000 0000 0000 0000

F4 TnoJ00 ) o0001) f) 000074 CiAVys 0000 000N 0000 0000 0000 CtRAl))s 0000 0000 0000 0000 0000

RE 000045 A& 005507 R& 00000} CiA&)= 2707 1227 Y171 171l 1700 CiR&4)= 0000 0000 0000 0000 0000

FE 000000 AS 005424 RS oonnol CIAS)s 4000 0000 O0ONO 0000 0000 C(RS)e 0000 0000 0000 0000 0000

MA 000000 &6 001015 R6 000000 Clabrs 4115 5558 §955% 5555 5955 CiR6)s 0001 &053 7300 0000 0000
AT 005205 P71 000016 "CtAlY= 0000 000N 0000 0000 0076 CiRTie 0n00 0000 0000 0000 0000

¥o J?TY MV TNIY Ti00 0OOD
Xl 415 5555 5555 5555 5555
22 o000 0000 0000 0000 0002
¥y 1125 26420 2524 0000 0000
TSR 222NN 222 0NN R A R R R R AR L1 ] )
XS 0000 0000 0000 0000 0000
26 4135 5555 5555 SHSS 5555
Xy 2000 0000 0009 0000 0004

ooo000 00014 05373 00000 00000 00000 00000 n00DO 00000

00054 ~SALLI0 03110 00056 54710 S1100 0000} 03110 00055 64550 02550 00000 44000 00000 90000 00000 00008
00060 15051 52000 00000 0006) 00000 05200 00000 0000) 07040 00060 S1600 0000) 04000 0006) 00000 0002}
00064 1407} 70000 00000 00000 - 00000 00000 000n0? 72618 ) 40000 00000 02000 oo!ll 00000 00000 40000 00000
00070 14070 75755 00000 00000 00000 0nDOD AHONOO 00000 -
00100 #S4000 00000 V100D 0000}
0s27) 15557 71600 00151 L1S4S
05274 03050 05277 61000 46000 71200 03220 41000 46000 01000 02512 00000 05214 $251¢ 00017 AITAL 15837
05300 51600 05505 04000 05104 52530 00035 71600 05430 437152 15667 }177S J6867 54650 46000 61000 46000
05304 $1100 05205 51200 00N07 61500 0000} ald00 00203 63210 53010 10711 46000 06320 05311 51000 00064
tj 0s3lo 14600 S1600 05205 460n00 04000 0S312 41000 46000 £1200 00313 51100 05205 03020 02471 51200 00307
I 05314 21122 03110 05420 41060 51504 0SI1) 513220 S5655 13225 61400 00012 77304 . 15420 22602 54225 S4669%
w 05320 73334 03140 05317 46000 71204 053717 01060 05324 72330 00032 01000 01006 54660 46000 61000 46000
w 05324 01000 05453 00000 05241 51500 05515 s1«00 0031} : 10755 S1704 05404 54355 43044 204610 )5640 46000
’ 95330 51500 05517 12736 S4T715 51300 00386 10455 63330 51200 02471 54615 2123 52427 77776 61000 46000
05334 10544 21560 02157 11677 43752 4301k 05100 0S364 43536 S1300 05521 1314} 1S61S 03060 05264 21338
05340 13143 15615 03060 05364 61740 04700 05164 54155 53140 §1271 20252 1262) - 54665 20036 11504 63210
05344 03050 05374 S12n0 05522 21522 10722 ~2157 10000 54765 05100 05367 54545 73450 66420 01000 01001
05350 66260 SA6TS 61000 46000 61404 05426 751364 76110 76520 20122 1261S 34603) $1600 0551) 11204 05631
051358 20303 3630 72137 127175 01000 05453 00000 0524]) ‘ $1100 05511 63210 21122 63310 S1604 05434 56220
05360 71120 04200 05364 46000 03110 05364 61315 20236 S2427 T71176 51500 0552) 10655 S4665 07030 05134
05164 51400 00310 03140 0544s ' 51400 05205 61300 00074 61500 0000} 87405 63244 67223 66445 06200 05367
05370 S1440 05506 6622) 22424 03240 05247 A1000 46000 51100 00311 §06)) 46000 51600 01015 04004 0537)
05174 51340 64440 63740 TT347 51400 00276 63260 1624 54665 03330 05151 37666 4327) 20352 61100 00006
05400 61400 00033 6)009 46000 2030) 15432 13544 20606 36665 67119 05100 05401 51200 05525 10722 20614
05404 71300 02155 <0360 12616 54760 54615 04000 05351 nb24) 65546 S5161 15517 25242 02524 S5061 11405
05410 §5061 72516 04554 65505 30050 125264 11171 65505 22221 1222) s5000 0p000 S1500 05624 03150 05416
05414 71100 05406 43652 15116 71602 00000 01000 05151 _ 43601 51600 05424 44000 04000 05365 61000 46000
05420 26212 74310 13603) 2030) 36303 46000 A)000 46000 01000 05453 00000 0S241 04000 05247 61000 46000
05424 40000 00000 00000 00000 © 0624) 65566 SS)12 52420 25245 S061) 14055 52516 25230 10214 05000 00000
05410 00000 00000 00000 00000 61500 00001 71100 05425 ©3652 15116 71602 00000 01000 0%515) 61000 46000
0543 513100 00)1) %2510 00015 Tohng &3¥7%2 15667 11715 3I66AT 54650 S1100 05205 21122 03010 05417 46000
05440 531500 00107 13150 &)AS2 15116 T1HU2 00NOL 46000 01000 05153 A1000 46000 04000 05267 61000 44000
054b s INITY S6T60 040N0 0247H ) 61500 00001 S1300 02674 10633 S1600 02471 4A000 S1600 00310 04000 02472
05450 23312 J0S22 22550 05451 COpYTYY OPRRRY PMNRL OMNMMY #1500 00001 61000 46000 04004 05453 61000 46000
05644 51100 0011 &)ina 00001 530010 64500 AI600 05457 04000 0427) 43000 00000 S1100 00313 51200 05505
05460 51300 05205 $2510 0on)? L3746 1SA2T (1119 dh66D L0650 62437 T7654 44000 04600 05452 S3210 41452
05466  $1300 003101 11242 )142) 01140 05452 51200 00106 2510 0ah22 43736 18357 37432 0340 05457 44000
05670 51200 00212 S13n0 02471 10622 2270) S1A00 05502 51700 05503 10644 20636 S1600 05504 71100 00123




PROGRAN TSTFUNC Tazi?6 P12 FIN &, 00400 0h/21/774 09,11.37 PAGE ]

PROGHAN TSTFUNC (OUTPYT)

L ] [
. o
. FORTRAN PROGRAW CALLING A COMPASS FUNCTION .
[ ]
. e
........Q....I.....I..O...........................l...l........I........l....‘..
102
Jos

IFUNCo Qi e J) .

PAINT §000IFUNColod
100 FOmNMAT(IIN0Y

END

1 COMPASS ).5-470, 08/,27778 0%,.11,.39, PAGE - 1
sum
STOQAGF ALLOCATION.

- ARCHESS LENGTH HINARY CONTHOI. CaAPDS.

FJ ° ) IDFNT  ISUM
= ) FND
]
& .
> FNTRY POINTS,
Tsum 0o
15UN CONPASS ).3-470, 08/21/18 099,.11.99, . PAGE 4

JUENT  ISuM

ENTRY  [SUM
00000000000 R000000R00080000000000000000000000000RRIERERRE0NIERENNEEssRONLREY

L ]
. THE CALLING FORTRAN PHOGRAM GENERATES CODE 1O PASS PARAMETERS IN THE ©
. SAHE MANNER FOR PASSING TO A SUBROUTINE, THE COMPASS FUNCTION PICKS ®
. UP PARANETENS USING THE ADDRESS PARAMETER LIST IN REGISVER Al .
[ ] [
. IT RETURNS THE ANSWER IN X6, o
[ ] [
...I..'...I..l..I.l......Q........QI..l......l..................I......l........
0 00000000000000000000 15U DATA o :
1 sy2i0 sa2  x) GET §
5011000001 sal Al
$3310 sA) l GET )
2 25823 : i6  R2+R3 °  ADD WO VALUES
0400000000 o fQ 1SUM RETURN WITH ANSWER IN X&
3 END ,
473008 SCH STORAGE USED 18 STATEMENTS 1 SvMpoLS
HODEL 174 ASSEMBLY 0.026 SECONDS 3 REFERENCES




SE-TT

) OAD AR - ISTIUNT

twa OF THE (0AD 1

IvAe] OF IMF LOAD 125

TRANSTIR ADNAESYS -- TSTPUNC FAR A
PROCNAN [NTQY POINIS -- 1S1FUNC
PROGRAN AND RLOCH ASSTONMENTS,

pPLoCH spDNESS LENGTH it
1SIFUNC (R )] 2110 LGO
1SUs 22210 ) LGO
SYSaile 2224 ) SL-7ONIRAN
/751° UND/ 2225 ]

/FCL.Cov 2226 2%

/00,1047 2290 mn

O2NIRY = 2382 0 SL-FORIRAN
/FCL=ENTY 2352 L Y4

CoMjon 2814 16 SI~-TORTRAN
FcUst DL 260 an SL-TONINaAN
FHTIAP» 2410 IIT SL-FONTRAN
FORPUILE 1LY &6 SL-FORTIRNAN
GEV Y Ye 3108 6l SL-FORINAN
KODER = J216 A8 SIL-FORTHAN
M. Jor? 1S0 SL-FORTRAN
FECHSKe A067 &) SL-FORIRAN
rLtouts AllN 1S SL-FONTRAN
FORSYSe “429 302 SL~-FORTNAN
VUICOMe 47217 20a8 SL~FOPTIRAN
CHF aLF 1)) 160 St-iVSLID
CHr ,CSF 5311} 6 SL-SvsLn
CHK ITA %321 14 Se-Sysuin
CHF I KF %31 Y6 SL-SYSLID
L $37) 21) SL~SvsL1iB
CHr ,SLF S606 22 SL-SvSLIEB
ciLsan s6)0 60} SL~-SVYSLIB
tROSNM 6431 25 SL-SvysuLiIn
LISTInM 6456 66 SL-SYSLIB
7P 0L LCOM/ 654t 1s

FOL.RES 6560 "21) SL-Svsiie
DL MM erry 222 SL-SvsLib
SYS.0M 12%) 60 SL-SvysuLin

+118 P SECONNS
LS 2 [

291

DAl

0A/21/18
06’2776
0702717

05702710

05702718
05702778
05702778
05702/ 1A
ns/02/78
05702778
05702710
05702718
0s702/706
05702718
057027718
05/02/18
057027718
05/02/78
05/02/18
05702778
05/02/778
05702710
057027178
05702718

05716/1N
05716718
05/16/718

CYMIN LNBREN |, h-4T0

PHOCSSR

FiN
CUMPASS
COMPASS

CUHPASS

COMPASS
COMPASS
COHPASS
CORPASS
CUMPASS
COMPASS
CUMPASS
COMPASS
COMPASS
CONPASS
CUNPASS
COMPASS
COMPASS
COMPASS
CUMPASS
COMPASS
CUNPASS
COMPASS
COMPASS
COMPASS

COMPASRS
CUMPASS
COHPASS

233000 M STONAGL USTD

- & <
e o @ ~
AN - -]

w il e e e e W -
RAA AR AAAN NN NANAANPANA N

e« o ¢ 2 & S 8 0 & 06 ¢ & v 6 &

-
Y
W

1.8

LEVEL HARDWARCL

470
470
470

470

470
470
«70
aT0
4t0
470
“70
av0
a10
ar0
&70
aT0
av0
470
470
470
470
470
a70
a70

470

«70
“70

Tetn §.

T 09,00.42,

Q6/s21/718 09,001,408, PAGE !
CONMENTS
OPYsa)

PROGR AN

LINK BETWEEN SYSaATD AND INITIALIZATION CODE.

FCL INITIALIZATION ROUTINE,

COMMON CODED 170 ROUTINES AND CONSTANTS,
FCL CApPSULE LOADING

CRACK APLIST AND FORMAT FOR KODER/KRAKER,
FCL MISC. UTILITIES,.

LOCATE AN FIT GIVEN A FILE NANE,

OUTPUT FORMAT INTERPRETER,

FORVATTED WRITE FORVTRAN RECORD,
INSTIALTZIE CONSTANTS.,

COMMON FLOATING OUTPUT CODE

FORTRAN OBJECT LIBRARY UTILITIES,

COMMON OUTPUY COODE

CHH V1,0 ~ ALLOCATE FINED,

CHY V1,1 « CHANGE SPECS FIntD.

CHN V1,1 « FIXED FREE ALOORDITHW,

nrr NR2~- CYRLITS-SH) “LBI/R0B 0%/)S/70
09.11.35.00N006M FRON 7%

09,31,35.1P 00000304 wOHDS - FILE INPUT o+ DC 04

09.11.)5.h0N, PSNe02INT2CTONIAMHILLER
09,11,37.F IN,R=0, R
09.11.)9, «1006 CP SECONDS COMPILATION TINE

09,11.)9,MAPPART,
09,41,39,.0L60.
09.11.482, END  ¥STFUNC '

<017 CP SECONDS ExECUTtoN TIME

09.31.42,0FP 00001216 WOHDS -~ FILE OUTPUT o DC 40

09,)0.42.18 3504 wWORDS ¢ 17920 Man LSED)
09.10.42.CPA « 259 5(C. « 2599 ADY.
09.0).42,00 1.573 sec. 1.513 ADY,

09.,31.42,CH
09,10.82,5%
09,1).02.PP
09 _101.42.7 1

29.45% KwS, 1.409 ADy,
Ja.b62
6.R00 SEC, OAYE 06/21/71708

FNDND nF inna, c<u




PARAMETERS

COBOL -

THE CALL:

ENTER SUB. PARM1, PARM2, PARM3

THE CoDE GENERATED:

* IDENTICAL TO FORTRAN EXTENDED

11-36

N - -
- - :
1



A0 0112 copoL VaeT L4BS 01708779 10.25.%6, PAGE | |
00001 ~ JDENTIFICATION DIVISION,
00002 )
00003 PROGRAM~1D. PAPAN,
00004
00005 ENVIRONMENT DIVISION,
00006 CONF IGURATION SECTION,
eoao7 SOUHCE~-COMPUTER, 6600,
00008 OBJECT-COMPUTEH. 6600.
0000y SPECIAL-NAMES.
00010 QUTPUT-C IS PRINT,.
00011
00012 DATA DIVISION,
: 00013 ' WORK FMG-STOHAGE SECTION,
00014 77 PARM]) USAGE 1S5 COMPUTATIONAL=2 VALUE 1S 3.
00015 ‘ 77 PAHM2 USAGE JS COMPUTATIONAL=2 VALUE 1S 4,
00016 71 PAHMI USAGE 1S COMPUTATIONAL=-2 VALUE IS 0. : :
00017 17 PARM& USAGE 1S COMPUTATIONAL SIZE IS 1 DIGITS. :
oovle TT PAHMS USAGE 1S COMPUTATIONAL SIZE 1S 1 DIGITS.
00019 TT PARMS USAGE 1S COMPUTATIONAL SIZE IS ) DIGITS. ‘
\ .
- _
J, PAPAM A0 0112 coBoL V4.7 LABS 01/00/79 10.25.58, ° PAGE 2
~J
00020 PROCEDURE DIVISION,
oouzl .
00022 HBEGIN, : :
00023 DISPLAY “)PARAMETER ) IS ® PARML UPON PRINT,
00024 OISPLAY * PARAMETER 2 IS © PARM2 UPON PRINT,
ggg;z DISPLAY # PARAMETER 3 IS ® PARMI UPON PRINT.
00027 ENTER SAMy PARMZ2. PARMIe PARMI, -
00028 MOVE PAHML 10 PAHMA,
0002y MOVE PAHMZ TO PAHMS,
00030 HOVE PARMI TO PARMG.
00031 DISPLAY » PAHAMETEH 1 IS @ PARM4 UPON PRINT,
ggggg g:SPLAY  PARAMETER 2 IS » PARMS UPON PRINT,
SPLAY ® THE SUM IS » pan
00034 STOP RUN. PAHMG6 UPON PRINI.

PAPAM  LENGTH IS 000151
0610008 SCM USED '




SAM ’ COMPASS 3,6-476, 01708779 10.2s6.03. PAGE 1

IDENT saM
ENTRY Sam
LISY ~Hr=R
0 00000000000000000000 SAM DATA 0 ENTRY/EXIT ADDRESS
1 53210 SA2 X1 PARAMETER | IN x2
5041000001 SAs Ale] ADDRESS OF SECOND PARAMETER
53340 SA3 X4 PARAMETER 2 IN X3
2 306223 FXxe6 X2+X3
24606 NX6
5041000002 SA4 Ale2 PICK UP 3RD PARAMETER ADDRESS
3 53640 ‘ SA6 X4 STORE 3RD PARAMETER
0400000000 « : EQ SAH
4 ’ END
475008 CM  STORAGE USED 13 STATEMENTS 1 svMgoLS
’ MODEL 73 ASSEMBLY 0.035 SECONDS 0 REFERENCES

BE-TT




LOAD MAP = OUTPUTH » CYBER LOADER }.4-485 01708779 10.26.05, PAGE ]
FwA OF THE LOAD 111
LwA+) OF THE LOAD .- 5335

| TRANSFER ADDRESS ~~ CENT.00 sl2

; PHUOGRAM ENTRY POINTS ~= ouUTPUTSH 412

PHUGHAM AND BLOCK ASSIGNMENTS.

BLUCK ADDRESS LENGTH FILE DATE PHOCSSR VER LEVEL HAROWARE COMMENTS
OUTPUTH 111 116 LGO, 01/08/79 COROL 4.7 L4BS |
InPUTY 221 116 LGO 01708779 COBOL 4.7 L48S 1
70 .COMON/Z 345 24
0.COMON 311 (] LGO 01708779 COBOL 4,7 L48S 1
/PAPAMNY 31 2l
PAPAM 412 151 LGO 01/08/79 CONOL 4,7 L4BS 1
SAM 56) I3 LGO 01708779 COMPASS 3.6 476
Cc=tublo 5617 751 SL-COBOL 11716778 COMPASS 3.6 48S
0=CniMiS 1540 10 SL-CouOL 11716778 COMPASS 3.6 485
D=USE 1550 211 SL-coboL 11716778 COMPASS 3.6 465
D=DSPLY 1761 437 SL-COBOL 11716718 COMPASS 3.6 485
7SIP.ENDZ 2420 1 .
C=nSTAN 2421 153 SL-CoboL 11716778 COUPASS 3.6 48S
[j 0=TENS 2574 25 SL-CoboL 12716778 CUBPASS 3.6 405
' D=CvsD 2621 136 St.-coBot ‘11716718 COMPASS 3.6 4HS
w 0=uN 2157 - 21 SL-COBOL - 11716778 COMPASS 3.6 48%
o U=MOVE . 3v00 133 sL-covoL 11716718 COMPASS 3.6 485
0= THUBL < 313) 121 SL-~couoL 11716778 COMPASS 3.6 485
D=INTaD 3254 12 SL-COoBoL 11716778 COMPASS 3.6 48S
0= 1ENDP 32606 73 sL-coBoL 11716778 COMPASS 3.6 405
7F0L.COM/ 3361 16 . :
FUL.HES 3375 211 SL~SYSLIB 11702778 COMPASS 3.6 485 FAST DYNAMIC LOADER RESIDENT,
FOL . Mm1 3606 222 SL-SYSLIU 11702778 CUMPASS 3.6 4uS FOL MEMORY MANAGER INTERFACE.
CHY,.SYS 4030 40 SL-SYSLIB  11/15/70 CUMPASS 3.6 476 PROCESS SYSTEM REGUEST,
CHF (ALF 40170 © 160 SL=SYSLIB  11/15/718 CUMPASS 3.6 485 CHMM Viel = ALLOCATE FIXED.
CME ,CSF - 4250 6 SL-SYSLIB 11715770 COMPASS 3.6 485 CMM Vie]l ~ CHANGE SPECS FIXED.
CHM.FFA 4256 14 SL-SYSLIB  11/15/78 COMPASS 3.6 485 CHMH Viel -~ FIXED FREE ALGORITHM,.
CMF (FRF 4212 36 SL-SYSLIB  11/15/78 COMPASS 3.6 485 CMM Viel =~ FREE FIXED.
CHM.H 4330 214 SL-SYSLID  )1/15/76 COMPASS 3.6 48S CMM Vel =~ RESIVENT SUHROUTINES.
CMF . SLF 4544 22 SL~SYSLIB  11/15/78 CUMPASS 3.6 485 CHM Viel = SHRINK AT LWA FIXED.
CTILSRH 4566 433 SL-SYSLIB  11/16/78 CUMPASS 3.6 485 CAH CONTROLL ING ROUTINE.
EHRSHM 5221 25 SL-SYSLIB  11/16/78 COMPASS 3.6 48S CRM EHROR PROCESSON ENTHY,
LISTIRH 5246 67 SL-SYSLIB 11716778 COMPASS 3.6 485 CRM = ALLOCATE SPACE FOR LIST OF FILES

«316 CP SECONDS 21600B CH STORAGE USED 9 TABLE MOVES




PARAMETER

11s

PARAMETER 2 IS
PARAMETER 3 IS

PARAMETER
PARAMETER
THE SuM

11s

2 1S

1s

00000000030000
00000000040000
00000000000000
3
4
7

MFS NBl= CYB74=SN108 SC/R08
10.25.54.00N00K8 FROM /0H
10.25.54.1P 00000384 WORDS ~ FILE

11714778

INPUT

10¢25.55,00N,T5, 001A+6883+18964MILLER

10.25-57.REHXN000UTPUT-
10.25.57.C080L,
10.25.55.COMPILING PAPAM

¢+ DC 0o

10.26.01. 000 E AND T/U DIAGNOSTICS ISSUED
10.26.01. 0610008 SCM usgD
10.26.01, 321 CP SECONDS COMPILATION TIME

10.26.01.END COBOL
10.26.02.COMPASS,

10.26.03. ASSEMHLY COMPLETE. 475008 cn
10.26.03. 0,173 CPU SECONDS aSSEMuLY

USED.

TIME,
10.26.03.L60. . '
10.26.06.,EXIT.
10.26.06.0P 00001216 wORDS - FILE OUTPUT , DC 40
10426.06,M5 3584 WORDS ¢ 10752 Max useD)
10.26406.CPaA «713 SEC. «713 ADU.
10.26.06,CP8 «29} SEC, «291 ADJ,
10.26.06.10 le274 SEC. 1l.274 ADyY,
10.26.06.CM 47,992 KWS, ‘24929 ADJ.
10626406455 5,208
10e26.06.PP 7970 SEC. OATE 01/08/79

10.26.06.E4 END OF JOB-.OH

11-40




| ' AO 0113 ' coaoL V4,7 LaTYoe 06727770 09,.07.0). PAGE |
0000} JOENTIFICATION DIVISION.
00002 '
000603 PROGRAM~1D. ASTERISK,
| 00004
00005 ENVIRONMENT OIVISION,
00006
00007 ~ CONFIGURAYION SECTION,
00008 SOURCE~COMPUTER, 6600,
00009 08JECT-COKPUTER, 6600,
00010 INPUT-QUTPUT SECTION,
00011 FILE-CONTROL .
00012 . , SELECT OUTFILE ASSIGN TO OUTPUT.
00013
00014 DATA OIVISION,
000})5 :
00016 FILE SECVION,
00017 FO OUTFILE
00018 LABEL RECORDS ARE OMITTED
00019 DATA RECORD IS XXXX.
00020 01 XXXX PICTURE X(136),
00021 WORKING-STORAGE SECTION.
00022 77 ONE PICTURE 9()0) USAGE IS COMPUTATIONAL=}) VALUE IS ).
00023 77 FOUR PICTURE 9(10) USAGE IS COMPUTATIONAL =) VALUE IS Ao
tj 00024 " 77 VEN PICTURE 9(10) USAGE 1S COMPUTATIONAL =] VALUE IS }o.
' 00025 77 XWORD PICTURE 9(10) USAGE 1S COMPUTATIONAL=~},
o 00026 17 XPOS PICTURE 9(10) USAGE I$ CONPUTAT IONAL~-1,
= 00027 01 HOR,
00028 02 FILLER PICTURE X(22) VALUE # THE STAR WAS IN WORD o,
00029 02 WORD PICTURE 21222222219,
00030 02 FILLER PICTURE X{(20) VALUE # CHARACTER POSITION »,
0003} - 02 POS PICTURE 222222129, } '
00032 01 A PICTURE x(20) VALUE # FOR TABLE Ag,
00033 01 B PICTURE X(20) VALUE A FOR TABLE B2,
00034 0) C PICTURE X1(20) VALUE # FOR TABLE Cs,
0003S 0] BUFF.
00036 02 AA PICTURE X{10) OCCurs 10 TIMES, A
00037 02 B8 PICTURE X(10) OCCuRS 1o TIMES,

00038 02 CC PICTURE X(10) OCCURS 10 VIMES,




A0 011) conoL Va7 LATO® 06727778 09,07.0). PACGE 2

ASTER]S
000139 PROCEOURE DIVISION.
00040 ROLLOUT.
00041 OPEN OUTPUT OUTFILE,
00042 MOVE #*ARL2¢ T0 AALIO),
0004) MOVE sAD®s TO CCiNS
00044 ENTER SEARCH, AAT]) o TENS XYORD ¢ RPOS .
0004S NOVE ENORD 10 WORD,
000a8 HOovE XP0S 10 POS.
00067 MApTE XXXX FROM A,
000408 MRITE XXXX FRON HOR,
00049 CNTER SEARCH, BB (1) +ONEs XVORDs XPOS,
20050 MOVE RNORD YO WOROD,
90051 NOVE XPOS TO POS,
00052 WRITE ARXR FROM B,
00053 MRITE XXXN FROM MDA,
00054 ENTER SEARCH, CC11) oFOUR ¢ ¢ ANORD W RPOS .
0005S MOVE XWOROD Y0 WORD,
00056 Hove xP0S 10 POS,
00037 WRITE AXRN FROW Co
00058 WRITE NRXX FROM WOR,
90059 CLDSE OUTFILE.
00060 . STOP RUN.

ASTERIS LENGTH 1S 000342
9612008 SCN USED

TH-TT

SEARCH COMPASS 3.5-470, 06721778 09,017,064, PAGE t
STORAGE ALLOCATION.
ANDRESS  LENGTH BINAHY CONTHOL CARDS.
0 22 IDENT SFARCH
22 END

PLOCKS Yvre AODRESS LENGTH

PROGRAN® LOCAL 0 21

LIVERALS® LOCAL 21 L}

FNTRY POINTS,

SEARCH 0 ’ \



€EP-T1

<§ sl

10
] ]
12
1)

[ Y

15
16

1?7

20
22

SEARCH

!
I X3RN R RAARAAARRA A
S0
<01to00nny
90
Sn11000001

$3%)0
snjtooco0)

53510
6130000000
612000001}
S412)
717000000606

16020

42007
69600° .
11700000107
23861
116087 :
72667777730
006000036

a122770 770
ta20bdnoooe -

6133000001
63430

0534000005
$1100n002) -

10400

S4ns0
564650
0400000000 o
7163000001

54640

6160000012

i 17642
S4450

0400000000 -

IDFNT Spaprn
FNIRY SfrAlCH
SEARCHIARRAY NAM'.APDAV LENGTHHNORD Nuun[n.culuacltn POSITION)

. carL
STAR fF 00
S auCH
: A

Y
Sa)

Sa)
YYS
Sa)
Sas

SR)Y

$82

sA)
sx?
$Xn
1x0
SAy
SK?

ouvLooP

InLooP

AXA

axe
SK6
L]
SA2
GE
SNl
S04
NE
SA}

AXs -

SAN
SA6
(1]
- Sup
SA6
S84
Sk
SAH
€o
END

FOUND

473000 SCH STORAGE USED

SYHMBOL IC REFERENCE TanLE.,

FOUNOD
INLOOP
ouvLoopP
SEARCH
SYAR

[ PROGRANMS
[ PROGHRAMS
S PROGRANS
. 0 PROGRANS
41

“0DCL 174 ASSFMALY

2724

2716
/14
2702 €
2704 D

DATA -

owlp
-0
ol
T ate)

ng

xoex?

X0

e
Abel
xeeny
X6-STAR
N6 o FOUND
A2-1

A2, INLOOP
UREY]

1l
ﬂ]oﬂ“oOU'lOO

SEARCH

L] |

e/735 L
/24
2729
2709 L
2/2)

2/

0,055 SECONDS

toupass 1,5-470, 04’2778 09,07,06, e

1

ENtRY/FXYY
ANDAESS OF ARRAY [N A2s 1ST WORD IN X2
INDEX TO NEXT PARSMETER(2ND PARANETER)

ANDAESS OF APRAY LENGYH IN Ade VALUE IN %)

INDEX Tn NEXT PARAMFTER (IRD PARAMETERY
ADDRESS OF WORD POSITION IN Ad

INDEX TN NEXT PARAMFIER (&4TH PARAMETER)
ADDRESS NF CHARACTEA POSITION IN AS
CURRENT NOROD INDEX 1IN a)

REVEASE CHARACTER POSIVION INOEX Tn B2
LOAD INDFXED ELEMENY OF APRAY

X7 = NUMRER OF RITS PFR CHARACTER
CHARACYER INDEX 1O xo '

ACTUAL SHIFT COUNT Yo X0

NOW T0 R4

.LOVER & PRIT MASK TO X7

SHIFT X1 RIGHT B4s PUT 1T IN X6

LOGICAL PRODUCT ALL BUT (OWFR SIR BITS
SUBTAACT CODE FOR CHARACYER AEING LOOXED FOR
GO 10 FOUND IF EOQUAL TO ZERO

REDUCE SHIFT INDEX

IF NOT NEGATIVE. CONTINUE INNER LOOP

INDEX TO NEXT WORD

ARRAY LENGTH FOR COMPARJISON

P IF NOY E£QUALe RESEY AND CONTINUE OUTER LO0P
GFT -0 FOR NOFIND FLAG ®o9 NO FIND ooo
VRANSFER X6 Tn X)

STORE INTO ARRAY WORD NUMAERe SHOW NOT FOUND
SEV CHARACTER POSITION EQUAL TO MINUS ZERO
EXIV=~=NO MATCH

WORD NUMAER. 1 (T0 MAXINUNY YO X6

SET IN PARAMETER (WORD POSITION)

CHARACTER POSITION | TO )0

06 -~ SHIFT INDEX = CHARACTER POSIVION

STORE PARAMFTFA (CHARACYER POSEITION)
EX1V---FOUND

S SYNROLS
12 REFERENCES

STATENFNTS

06/27,78 09.07.04.

COMPASS 3.5-470,

2740

AGE

PAGE

?

3




Pr-T1

LOAD MaAP - QUTPUTZ

Fua OF Tut L0AD

LwAel OF THF LOAD

TRANSFER

PROGRAM ENTRY PUOINTS ==

1
103)

ADCRESS -- CENT.00

I7e

ouiPyL:

PROGRAN AND BLOCK ASSIGNMENTS,

ALOoCx

ouTPUTZS
INPUT S
70, COMON/
0.COMON
/7ASTFRIZY
ASTERES
SEARCH
DOSVR
D=CrETL
c=COoNnlo
DaCHNIS
De=S0Q10
D=USE
/7STP . ENNY/
CaNSTAN
D=TENS
D=CVROD
02BN
O=ED
D=COLSO
0=*RCOCH
CaNV]
D=TRUBL
OsTENDP
CHF JALF
CMF ,CSF
CHM,FFA
CMF FRF
CHm R

CHMF ,SLF
crLsLaL
CTLIRM
CTLswR
FRASRM
LISTERM
/FOL.COM/
FOL .RES
FOU .MM
SYS.AM
CrILsSKP

ADDKRESS

1"
2217
JaS
mn
i
37
740
162
1072
1107

‘2060

2070
2535
2746
27467
3126
151
o
3332
4010
Al24
4242
4362
6&6)
4556
4738
478

%760

5014
%231
$2%)
$J00
biol
612
6lsS?
6246%
h261}
6412
XA
6754

LENGTH

He
116

2h

o

5
Je2
22
110
15
151
10
445
211

155
25
137

456
114
116
100
121

160

1s
)6
213
22
25
[11}]
31
25
66
1%
211
222
4n
57

FILE

LGO
LGO

LGO

LGO

LGO
SL-CoPOL
SL-COROL
SL~-CoAoL
SL-CcoeoL
SL-COROL
SL-ConoL

SL-CoR0L
SL-COROL
sL-CoBeoL
SL-COoBOL
SL-COROL
SL-C0B0L
SL-CoBROL,
SL-COROL
sL-conoL
SL-COROL
SL-SYSLI®
SL-SYSLIB
SL-SYSLIB
SL-SYSLIB
SL-SYSLIR
SL-SYSLI®
SL-SYsL1B
SL-SYSLI®
SL-SYSLIA
SL-SYSLIB
sL-SYSLIP

SL-SvysL18
SL-SYSLIb
SL~SsvYsLiB
StL-SvsL 18

DaTE

0A/21/78
06721718

0&/21/18

06721718
06727/78
05701718
05707718
05707718
05/01/718
05/07/16
05/01/718

05701778
05/01/18
0s/01/778
0s/01/7168
05/7071/18
05/07/18
05/071/718
0s/01/778
0570717718
05/01/718
05702778
05702778
05702778
05702718
05702778
05702718
0s/02/18
057027718
05702714
057027148
05/702/71R

05716718
05716/18
057186718
05702718

CYHER LOADER |.4-~4670

PHOCSSR

cosoL
coaoL

COROL

€o8B0L

CONPASS
CUMPASS
COMPASS
CUOMPASS
COUMPASS
COMPASS
COMPASS

CUMPASS -

CUMPASS
CONPASS
CUMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
CUMPASS
CONPASS
COMPASS
COMPASS

COMPASS

coMPASS
CHMPASS
COMPASS

CUOMPASS

cOMpPasSS

CUMPASS ]

CUOMPASS

COMPASS
CUMPASS

COMPASS
CONPASS

LEVEL

T LeTO®

L&t00
L4T00

LeT0®
470
&70
«70
470
470
“70
%70

470
470
470
470

470

470
70
470
&70
410
70
470
470
©7T0 .
470
470
470
70
L4710
W10
&rIn

a0
10
&T0
470

HARDWARE

0A/20/7786 09,07.10, PAGE 1

COMMENTS

CHM V],1 < ALLOCATE FIXED,

CMM Vi ,] = CHANGE SPECS FIXED.
CHM Vi, - FINED FREE ALGORITHM,
CMm v, 1 - FREF FIXED,

CHM V1,1 = RESIDENT SUAROUTINES,
CHM V] ,) - SHRINK AT LwA FIRED.
CAM CONTROLLER - LABFL PROCESSING,
CHM CONTROLL ING ROUTINE.

CRM CONTROLLER ~ WEOXs REWIND

CRM ERROR PROCESSOR ENTRY,

CHM - ALLOCATF SPACE FOR LIST OF FILFS

FAST DYNAMIC ( OADER RESIDENT,

FOL MEMORY MANAGER INTERFACE.
PROCESS SYSVEM REOQUEST,

CHM CONTROLLER - SKIP PHYSICAL/FILE,




LOAD NAP - QUTPUT: - CYRER LOADER 1,4-470 04/27/718 09,07,10, PAGE. 2

| + 149 ¢P Secownns 23200R CH STNRAGE USED _ 10 TABRLE MOVES

FOR TARLE & i

THE STAR wAS [N wORD 10 CHARACTER POSITION 1

FOR TARLE 8

THE STAR WAS [N WORD 0 CHARACTER POSIT)ON 0

FOR TaRLF € : .

THE STAR was IN wORD 1 CHARACTER POSITION 3

MFF NR2- CvA)71S-SnI “LBT/R6D 057157178
09,06.59.N0N00S2 FRON /SH
09,06.59.1P 00000704 WORDS - FILE INPUT 4 DC 04

’_l
Lo 09.06.59,00N, PS0e0278472CTOL1ALMILLER
o 09,07,02.C0RO0L .
» 09,07.04,COMPILING ASTERIS ,
09,07.05, 000 E AND 170 DIAGNOSTICS 1SSUED
09,07.05, 0612008 SCM USED
09.07.05., «1R2 CP SLCONNS COMPILATION TINME )
09,07.05,END COROL . :
09,07.05,CONPASS,

09,07.07. ASSEMOLY COMPLETE, 47300R SCH USED,
0v.07.07, 0.109 CPU SECONDS ASSEMALY TIME,

09,07.07.L6G0,

09.07.12.6x17,

09.07.12.0P 0000204 WONDS - FILE OUTPUT » DC &n

09.07.12.m8 J584 WwWORDS 14336 MAX USED) ' o
09.07.12.CPA «500 SFC. +500 ADJ,

09,07.12.10 1.816 SEC, 1.816 ADJ,

09.07.12.¢cH 45,907 xus, 2.801 ADJ,

09.07.12.55 5.119

0%.07.12.pPP 10,551 SEC, DATE 06/27/78

09,07.12,€£0 END OF J0Be SH







PLACE THE FOLLOWING NUMBERS IN FLOATING POINT
PRESENTATION. ALL NUMBERS ARE NOW DECIMAL, .

5x 20
5 x 27

-5 x 25
(5 x 279)

15
-10
(1 x 264

1x 27l

CONVERT THE FOLLOWING NUMBERS FROM FLOATING POINT
FORM TO. (C X 2E) ForM.

3066 0000 0000 0000 0032
1512 0000 0000 0000 0260

5710 7777 7777 7777 7755

7733 7777 7777 7777 7707

CHANGE THE FOLLOWING FLOATING POINT NUMBERS TO
ocTAL (INTEGER FRACTION FORM),

1722 5000 0000 0000 0000
1730 5006 0000 0000 0000
1721 6400 0000 0000 0000
1675 7000 0000 0000 0000
1720 6550 0000 0000 0000
1747 4000 0007 0000 0000
6055 1777 7777 7777 7777
6055 1477 7777 7777 7777
6071 1777 7777 7777 7777
1736 5123 4567 7700 0000



WRITE AN INSTRUCTION THAT WILL CHANGE THE PROGRAM
SEQUENCE TO ONE OF FIVE SUBROUTINES, DEPENDING UPON
THE CONTENTS OF THE Bl INDEX REGISTER., THE INITIAL
ADDRESS 'OF ALL THE ROUTINES IS CALLED “BASEADDR”,

WRITE AN INSTRUCTION THAT TESTS THE CONTENTS oF X0
FOR ZERO, AND IF THE CONDITION IS MET THE PROGRAM

'BRANCHES To "DONE”.

WRITE AN INSTRUCTION THAT CHECKS Bl AGAINST Bl To
SEE IF THEY ARE EQUAL. IF THEY ARE EQUAL., BRANCH
TO A LOCATION CALLED “MATCH”,

WRITE AN INSTRUCTION TO PERFORM THE LOGICAL PRO-
DUCT OF THE OPERANDS IN X6 AND X4, AND SEND THE
RESULT TO X6,

~ WRITE AN INSTRUCTION THAT SHIFTS THE CONTENTS OF

THE X1 REGISTER LEFT 1210 (148) PLACES,

WRITE AN INSTRUCTION THAT UNPACKS THE FLOATING

POINT QUANTITY IN X1, PLACING THE EXPONENT IN B1,
AND THE COEFFICIENT IN X1. ’

WRITE AN INSTRUCTION WHICH PERFORMS THE FLOATING
POINT ADDITION WITH THE OPERANDS IN X4 anD X5.

PLACING THE NEW RESULT BACK IN X6. THE OPERANDS

ARE IN FLOATING POINT FORMAT,

WRITE AN INSTRUCTION TO PERFORM THE INTEGER DIF-
FERENCE OF THE 60-BIT oPERANDS IN X4 anND X5, (X5 -
X4), THE RESULT IS TO BE PLACED IN X6, .

WRITE AN INSTRUCTION THAT FORMS A MASK IN THE UP-
PER 30-B1TS oF THE X0 REGISTER,




-

10,

11,

12,

13,

14,

15,

WRITE AN INSTRUCTION TO LOAD THE X1 REGISTER-WITH
A 60-BIT WORD LOCATED IN MEMORY. Al CONTAINS THE
REQUIRED ADDRESS +200g.

WRITE AN INSTRUCTION TO STORE THE VALUE IN X7 1IN
THE LOCATION IN MEMORY CALLED “SYMTAR” INDEXED BY
NO B-REGISTER.

WRITE AN INSTRUCTION TO LOAD FROM MEMORY THE X?

'REGISTER WITH THE 18-BIT ADDRESS IN X1 MODIFIED

BY AN INDEX REGISTER B7.

WRITE AN INSTRUCTION TO BUMP THE INDEX REGISTER
B4 BY A VALUE OF 1208.

WRITE AN INSTRUCTION TO SET THE INDEX REGISTER Bl
TO THE VALUE IN A0 DECREMENTED BY THE VALUE IN B4,

WRITE AN INSTRUCTION WHICH WILL COMPUTE THE DIFFER-
ENCE oF Bl AND B2 AND PLACE THE RESULT IN X0,



“ PROJECTS

i I Nl EEE NN NN EEEE .



’.

ProBLEM SET 1A

AVERAGE INTEGERS

WRITE A PROGRAM TO FIND THE AVERAGE oF 10 INTEGERS.

USE THE FOLLOWING FLOWCHART,

START )

" SUMMATION

OF
INTEGERS

J
COMPUTE S
AVERAGE NOTE : IF A AND B ARE INTEGER
= NOTE : VALUES, THEN B/A = gQ

J WITH A REMAINDER OF

' B - (@=A),
SAVE

RESULTS PROCEDURE:  PACK AND NORMALIZE A AND B,

T : COMPUTE B/A = Qq,

o UNPACK AND SHIFT Q: NOW Q
| 1S INTEGER QUOTIENT,
PACK AND NORMALIZE Q AND A,
COMPUTE Q = A,
UNPACK AND SHIFT THE PRO-
DUCT AND SUBTRACT FROM B,

THIS IS REMAINDER,



ProBLEM 1B

WRITE A PROGRAM TO SORT N INTEGERS INTO ASCENDING OR-
DER., THE FOLLOWING IS A FLOW CHART TO ACCOMPLISH THIS

USING THE SELECTION SORT METHOD.

START

|

X] e—

VALUE +1

—]

X2 e—

VALUE +J

INITIALIZE | = 0

YES

SWITCH
NO _ Xl_AN X2_
STORE X2IN
VALUE +J
YES |- x ]
Jeytl
| YES
| NoO
STORE X1 IN
VALUE +I
[e—1+
Je=J+
' NO
I<N-1




ProrrEM 1C B SquARE RooT

WRITE'YOUR OWN SQUARE ROOT SUBROUTINE USING THE NEWTON
ITERATION, 4

=1
Vel =2 Oy * v ) WITH Y 20 0 * 2.0

THE INPUT VALUE 1S X.WHILE THE RETURNED VALUE IS YOUR
APPROXIMATION TO THE SQUARE ROOT OF X, OBTAIN A RELA-
TIVE ACCURACY OF (4, '

1 | N
Y (U T CHR R Y

_NO

N=nN+]

| ves

GOT THE
ANSWER!

STOP




ProBLEM SET 2 |
CHARACTER DATA, DEFERRED SYMBOLS. SUBROUTINE.

WRITE A SUBROUTINE TO CHECK IF THE FIRST CHARACTER OF
A WORD IS A DOLLAR SIGN OR NOT,

THE WORD TO CHECK CAN BE PLACED IN A X REGISTER.

7THE X REGISTER SOULD BE SET TO ZERO IF CHARACTER 1 1s
A S,

IF NOT, PUT A SHORT MESSAGE IN THE X REGISTER,

THE MAIN PROGRAM SHOULD PLACE THE WORD TO BE CHECKED
IN AN X REGISTER, CALL THE SUBROUTINE AND PLACE THE
ERROR MESSAGE IN STORAGE WHEN CONTROL IS RETURNED,

Use THE FoLLowING COMPASS FEATURES SOMEWHERE IN YOUR
PROGRAM: CHARACTER DATA., DEFERRED SYMBOLS (=5, =x%)
AND RETURN JUMP,

Deck STRUCTURE

CONTROL (' IDENT A
CARDS | E§¥RY g
7 FIRST INSTRUCTION
/8/9 { .
MAIN RY B
PROGRAM .
\  END A
INE r’ IDENT B
SUBROUT ENTRY B
NO TRANSFER
ADDRESS \S\\;< FIRST INSTRUCTION
6/7/ '
8/9 END NO TRANSFER ADDRESS




ProBtEM SET 3 - COMMON STORAGE

SET UP A BLANK COMMON BLOCK OF 12 LocaTIons,

SET UP A COMMON BLOCK LABELED TABLE WHICH CONTAINS
DISPLAY CODE FOR THE NUMBER 0-7.

LisT 12 OCTAL ONE-DIGIT INTEGERS IN YOUR MAIN PROGRAM,
TRANSFER THE 12 NUMBERS TO BLANK COMMON,
Go TO A SUBROUTINE,

IN THE SUBROUTINE, FETCH THE NUMBER FROM BLANK COMMON,
LOOK UP THE DISPLAY CODE IN TABRLE,

STORE THE DISPLAY CODE BACK IN BLANK COMMON,

RETURN TO THE MAIN PROGRAM AND STOP,

- FOR ADDED CHALLENGE, USE DISPLAY CODE FOR 0'7”

" Li1sT 12 DECIMAL INTEGERS (2 OR MORE DIGITS) AND FIND

THE DISPLAY CODE,

RA

RA + 111
LABELED COMMON
TABLE
MAIN PROGRAM
SUBROUTINE SUBROUTINE USES

. 'NUMBERS IN BLANK
’ COMMON TO INDEX

LLL LT INTO A TABLE OF

DISPLAY CODES,

BLANK COMMON




ProBLEM SET 4A MACRO

WRITE THE FOLLOWING MACRO:

PURPOSE: TO COMPUTE N FACTORIAL EXACTLY (INTEGER),
N = N(N-L)(N-2) ' (2)(1)

PARAMETERS: Pl =N
P2 = RESULT REGISTER
PROCEDURE: DerINne N WITH A SET (1<n<18)

CALL THE MACRO, STORING THE RESULT AT THE
SPECIFIED X REGISTER.,

TesT ProgrAM: SET N
CALL THE MACRO
RESET N
CALL THE MACRO AGAIN
 STORE THE RESULT

Stop



ProBLEM SET 4B

PurpPoSE:

PARAMETERS:

PROCEDURE:

WRITE A MACRO TO MOVE A MESSAGE FROM A
USER BUFFER TO A COMMON BLOCK BUFFER,

Pl = BEGINNING OF USER BUFFER,
P2 = LENGTH OF USER BUFFER,
P3 = BEGINNING OF BUFFER IN COMMON

STORAGE .,
COMPUTE THE LENGTH OF THE BUFFER,

CALL THE MACRO.



REWRITE THE INTEGER MULTIPLY MACRO AS AN OPDEF,

CALL IT.

ProBLEM 5B

WRITE AN OPDEF WHICH WILL COMPARE TWO CORE LOCATIONS
FOR EQUALITY, ‘

OPDEF cALL:
TAG CE Ql' sz 03

WRITE A TEST PROGRAM WHICH CALLS THE MACRO.




ProBLEM BA

| CONDITIONAL OPERATORS, MACROS

WRITE THE FOLLOWING MACRO:

PURPOSE;

PARAMETERS:

PROCEDURE:

OPTIONAL
COMPLICATION:

3

COUNT THE NUMBER OF BITS SET IN EACH
WORD OF A TABLE, SAVE AND RESTORE ALL
X REGISTERS IF REQUESTED,

Pl = LENGTH OF THE TABLE
P2 = STARTING LOCATION OF THE TABLE
= SAVE REGISTER FLAG

S SAVE AND RESTORE ALL X REGISTERS
= BLANK UNNECESSARY TO SAVE REGISTERS
CHEck P3, IF P3 =S Save THE REGISTERS,

COUNT THE BITS IN THE TABLE WORDS, RE-
TURNING THE COUNT TO THE TABLE, (LET
THE TABLE BE LOCATED IN COMMON STORAGE
IF YOU PREFER),

RETURN THE REGISTERS IF NECESSARY AND
RETURN TO THE USER, ‘

SAVE ALL REGISTERS ON REQUEST (NOT JUST
THE X REGISTERS). THIS IS VERY DIFFI-
CULT,



ProBLEM BB

MACRO., CONDITIONAL (Micro USAGE OPTIONAL)

WRITE THE FOLLOWING MACRO:

PurPoOSE

PARAMETER ¢

"PROCEDURE :

TeST ProGrRAM:

OPTIONAL
COMPLICATION:

TO DOUBLE., SQUARE, OR HALVE A NUMBER,
(FLOATING POINT)

P1 = X REGISTER CONTAINING THE NUMBER
TO BE OPERATED ON,

CORE LOCATION WHERE RESULT IS TO
BE PLACED,

P2

P3 = OPERATION FLAG

P3 = D DOUBLE CONTENTS OF X

REGISTER

P3 = S SQUARE CONTENTS OF X
REGISTER

P3 = H DIVIDE CONTENTS OF X

REGISTER BY 2.
CHECK P3 USING CONDITIONALS,

GENERATE THE APPROPRIATE RESULT AND
STORE IT,

THE TEST PROGRAM CAN BE VERY SIMPLE.
SET UP A RESULT LOCATION, LOAD THE X
REGISTER, CALL THE MACRO AND STOP,

PermiT P3 10 BE D, S, H, OR ANY cOMBI-

NATION., THE RESULTS CAN BE PLACED IN
P2, P2 + 1 aAND P2 + 2 IF NECESSARY,
Xk, Xk + 1 AND XK + 2 CAN CONTAIN OP-

ERANDS, MICROS MUST BE USED TO CHECK
P3.

B



EVALUATION FORM

Course/Seminar Name Date of Attendance From To

Instructor Location

Please place a rating in the box fcr each area and then add comments explaining your rating.

Rating Key
Excellent b)
Very Good 4
Good 3
Fair 2
‘ 3 Poor 1
The Course/Seminar
* How well did the course/seminar cover the stated objectives? D
*  To what degree will the course/seminar be helpful in improving on~the-job D
- ' performance?
| .
* - To what extent were the handout materials and visuals helpful in aiding your D
understanding of the topic?
| *  What is your overall rating of the organization and co'nte,nt of the course/seminar? D

The Instructor

* How do you rate the instructor’s knowledge of the material and ability to answer D

questions?

* How effective was the instructor in presenting the material in an understandable D
manner? : ‘ :

* How effective was the instructor in generating and sustaining interest in: the D
course/seminar?

*  How do you rate the instructor’s responsiveness to the needs of participants? E] :

*  What is your overall rating of the instructor? : L—_I

The Facilities

*

How do you rate the appropriateness of the facilities to the topic and means of D
presentation? .

To what extent were the facilities comfortable, well-lighted and heated or cooled? D

How convenient was the location of the facility? ' D




EVALUATION FORM
Page 2
Generai Comments

*  What changes in the course/seminar would you make if you were the instructor?

Would you recommend this course/seminar to others in your company or
department? Why?

Please list colleagues or associates who should receive advance notices of similar

courses/seminars.
1) Name 2) Name

Organization Organization
|
Address » Address
|
| .

Bus. Tel. No. Bus. Tel. No.

3) Name 4) Name

| Organization Organization
! Address ) Address |
| ‘ |
|
| Bus. Tel. No. Bus. Tel. No.
!. | |
‘ * Should this course be offered at your company site? If so, who should be contacted

to manage it? v ’

|
* If we may use your comments in future descriptions ot the course/seminar. please
sign below.
Signature

(Optional)




- Seminar/Course Title Da‘te of Presentation
Name : ~ Field or Type of Business
Title : Years of Experience
Business Address ‘ . : Supervisor’s Title

'Will this course/seminar be credited toward certification/training requirements?

PARTICIPANT INFORMATION FORM

o

In order for our seminars/courses to be most effective, they need to take into account the
characteristics, needs and objectives of the people who attend them. The information asked
for below will assist us in. keeping our presentations relevant to the participants and in devel-

oping and scheduling new presentations that will meet participant needs. Please complete this

form and leave it with the presenter at the next break.

Last professional degree

List your three primary objectives in attending this seminar.
1.
2.
3.

Rank in order of importance in your choice of this seminar session.

Instructor Date ______ Location ______  Employer’s Preference

Previous courses/seminars attended relating to this topic.

Topics for additional courses/seminars in which you would be interested.

1.
2.
3.




PARTICIPANT INFORMATION FORM
Page 2 '

What trade journals/magazines do you regularly read or subscribe to in order to keep abreast
in your profession? ‘

How did you become aware of this course/seminar?

Schedule/Catalogue —________
Direct Mail Brochure
Recommendations of Supervisor

Recommendation of Colleague

*

*

Corporate Training Department

Other
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