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IDENTIFICATION

PRODUCT CODE : AC-F633A-M(

PRODUCT NAME : (x+PBAQ FP11f FLTG PNT PRT B
DATE CREATED: OCTOBER, 1979

MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHUR: ANTHONY VEZZA, DAN MILLEVILLE

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTUED AS A COMMITMENT BY
DIGITAL ~ EQUIPMENT CORPORAT JON. DIGITAL EQUIPMENT
CORPORATION ASSUMFS NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY OCCUR IN THIS MANUAL .

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER
SYSTEM AND (AN BE COPIED (WITH INCLUSION OF DIGITAL'S
COPYRIGHT NOTJCE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FCR
THE USE OR RELIABILITY OF ITS SOF TWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1979 BY DIGITAL EQUIPMENT (ORPORATION
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HISTORY

NO CHANGES TO THE 11/34 FLOATING POINT DIAGNOSTICS PART 'A' WERE
FOUND TO BE NEEDE TO ADAPT IT FOR USE ON THE 11/44.

THE FOLLOWING WAS ADDED TQ THE 11/34 FLOATING POINT DIAGNOSTIC
TO MAKE THE °'B"' VERSION COVER THE 11/44:

1. TEST 22 - PROCESSOR LOOKS TO SEE IF APT IS CON-
TROLLING THE TEST, AND IF IT IS, CHECKS TO SEE
IF THE USER HAS SELECTED THIS TEST B8Y CHECKING
BIT 7 IN THE SWITCH REGISTER. IT HAS ALSO BEEN
(HANGED SO THAT IF BIT 7 IS «ONE*, THE CODE WILL
SELECT THE TEST.

THE FOLLOWING WAS ADDED TQ THE 11/34 FLOATING POINT DJAGNOSTIC
TO MAKE THE '(' VERSION COVER THE 11/44:

1. TEST 76 -'(HECKS THAT FP PROCESSOR DOESN'T ACCESS
D-SPACE UNTIL CONDITIONS WARRANT.

2. TEST 77 - (HECKS THAT SR1 MAT(CHES WHAT ACTUALLY
HAPPENED TO THE REGISTER OF THE INSTRUCTION, AND
THATE;HE VALUE OF AUTO INCREMENT/DECREMENT WAS
PROPER.
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ABSTRA(T

THE THREE PROGRAMS:
(KFPAAD CKFPBAQ TKFPCAQ

ARE DESIGN TO DETECT AnD REPORT LOGIC FAULTS IN THE
PDP 11/44 FP11-F F_UATING POINT PROCESSOR. THE
DESIGN IS AN ATTEMPT TO REACH ALL ROM STATES, TAKE
ALL BRANCH MICRO TESTS (BUT'S) AND VARIFY ALL THE
LOGIC. THEY CONSIST OF 157 (OCT) INDIVIDUAL TESTS
SEQUENCED TO DETE(CT AND ATTEMPT TO IDENTIFY FAULTS
WITH A MINIMUM HARDWARE OR SOFTWARE LEVEL. THE
TESTS ARE PARTIONED INTO THREE STAND-~ALONE PROGRAMS
DESCRIBED BELOW.

NOTE THAT ERROR REPORTS IN THESE PROGRAMS ARE BASED
UPON THE KNOWLEDGE THAT ALL PREVIOQUS TESTS HAVE BEEN
RUN AND N MOST CASE THAT THERE IS ONLY A SINGLE
POINT FAULT IN THE FP11-F, [F THE PROGRAMS OR TESTS
ARE NO} RUN IN ORDER THEN ERROR MESSAGES MAY NOT BE
ACCURATE.

A, (KFPAAQ
CKFPAAQ TESTS:

_DFPS

STFPS

CFCC

g;g;. SETD, SETI AND SETL

LDF AND LDD (ALL SOURCF MODES)

STD (MODE O AND 1)

ADDF, ADDD AND SuUBD (MOST CONDITIONS)

B. CKFPBRAQ
(KFPBAQ TESTS:

ADDF, ADDD AND SUBD (ALL COND: IONS NOT
TESTED IN CKFPBAQ)
CMPD AND (MPF

DIVD AND DIVF
MULD AND MULF
MODD AND MODF
C. C(KFPCAQ
CKFPCAQ TESTS:
STF AND STD (ALL MODES)

STCFD  AND  STCDF
CLRD AND CLRF

9
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NEGF AND NEGD

ABSF AND ABSD

TSTF AND TSTD

NEGF, ABSF AND TSiF (AL. SOURCE MODES)
NEGF, ABSF AND TSTF (ALL SOURCE MODES)
LDFPS (ALL SOURCE MODES?

LDCIF AND LDCLF

LDCID AND LDCLD

LDEXP

STFPS (ALL DESTINATION MODES)

STCFL AND STCFI

STCDL AND ST(DI

STEXP

STST

REQUIREMENTS

EQUIPMENT

A PDP 11/44 (WITH OR WITHOUT (CONSOLE), LA30 (OR
EQUIVALENT) AND AN FP11-F FLOATING POINT PROCESSOR.
NOTL THAT A SPECIAL INTERRUPTS TEST MODULE IS BEING
DESIGNED FOR USE IN THE MAMUFACTURING ENVIRONMENT.
WHEN THIS DEVICE IS PRESENT THE PROGRAM (KFPBA(Q WILL
MAKE USE OF IT TO TEST THE FPP INTERRUPT ON BUS
REQUEST FUNCTIONS.

STORAGE

ALL THREE PROGRAM REQUIRE A MEMORY SYSTEM OF AT
~EAST 16K TO LOAD AND RUN.

PREL IMINARY PROGRAMS

THESE THREE DIAGNOSTICS WILL ASSUME THAT THE PDP
11744 CENTRAL PROCESSOR IS FAULTLESS, THEREFORE WHEN
IN DOUBT RUN THE PDP 11/44 PROCESSOR DIAGNOSTICS
BEFORE THESE FP11~F DIAGNOSTICS.

LOADING PROCED JRE

THE PROGRAMS WILL BE SUPPLIED ON THE 11744
DIAGNOSTIC MEDIA. REFER TO THE XXDP OPERATING
MANUAL FOR FURTHER [NFORMATION.

STARTING PROCEDURE

CONTROL SWITCH SETTINGS
SEE SECTION 5.1
PROGRAM AND OPERATOR ACTiON

SEQ 0005
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LOAD ADDRESS 200
SET CONSOLE SWITCHE
PRESS START

ON FIRST PASS THE
WILL IDENTIFY ITSEL
NO PHYSICAL CONSOLE
THE OPERATOR FOR
SOF TWARE SWIT(H REG
IF RUNNING UNDER AC
NOT APPLY,

NP —

LOAD PROGRAM [N'0O MEMORY

S (IF CONSOLE IS PRESENT)

PROGRAM
F. NOTE THAT IF THERE IS
THE PRGGRAM WIilL REQUEST
INITIAL VALUE FOR THE
ISTER (SEE SECTION 8.5).
T, APT OR (HAIN THIS DOES

5. THE PROGRAM WILL LOOP AND AN END OF PASS AND

ERROR SUMMARY WIL
EVERY PASS.

OPERATING P

OPERATIONAL SWIT(CH SETTINGS
THE SWITCH SETTING ARE:

OCTAL
SW<1S>-1... 100000
SW<14> 1, 40000
SW<13>-1. .. 20000
Sw<12>=1... 10000
SW<11>=1... 4000
SW<10>=1. .. 2000
SW<o>="_ . 1000
Sw<8> 1.... 400
SW<7>=1.... 200
SW<7> 1.... 200

ERRORS
SUMMARIES

IN PROGRAM (KFPAAQD, TESTS
ERROR SUMMARY FEATURE. TH
TEST PATTERNS THROUGH THE
IS ENCOUNTERED, ONLY THE
REPORTED (TYPED ON THE TT
IS LOGGED AND AN ERROR
THE TEST IS C(OMPLFTE. NOT

L BE TYPED AT THE END OF

ROCEDURE

HALT ON ERROR

LOOP ON CURRENT TEST
INHIBIT ERROR TYPE QUTS
INHIBIT T-BIT TRAPPING
INHIBIT ITERATIONS

RING TTY BELL ON ERROR
LOOP ON ERROR

LOOP ON TEST SPECIFIED

THROUGH Sw<0>
PRINT  ERROR  SUMMARY  EVEN if
APPLIES ONLY TO

SW<13>=1, THIS
PROGRAM (KFPAAQ.

SELECT CORRECT INTERRUPT TEST [N
PROGRAM CKFPBAO. IF APT IS SELECTING
THE TEST, THE SWITCH REGISTER IS
EXAMINED TO SEE IF THE USER HAS
SELECTED THIS TEST BY A «<1> IN
SW<7>

IN  SW<éE>

1 AND 11 HAVE A SPE(IAL
ESE TWO TEST RUN MANY
LOGIC. AFTER AN ERROR

FIRST FIVE ERRORS ARE
Y). EVERY ERROR THOUGH

SUMMARY IS PRINTED WHEN

E THAT JF  Sw<13>-1  THIS

SEC 0006
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SUMMARY WILL NOT BE TYPED UNLESS Sw<7>=1. IN OTHER
WORDS TO GET JUST AN ERROR SUMMARY FROM E]THER OF
THESE TwO TESTS 1 AND “1 IN PROGRAM (kFPAAQ BOTH
SWITCHES 13 AND 7 MUST - 1.

ERROR RECOVERY

SW<15:9>-0... MOST ERRORS WILL CAUSE EXECUTION TO
GO TO THE START OF THE NeXI TEST
AFTER THE MESSAGE IS TYPED. A FEW
TESTS ARE IN SECTIONS. IN THESE
TESTS AN ERROR WILL CAUSE EXECUTION
TO GO TO THE NEXT SECTION AFTER THE
MESSAGE TS TYPED.

Sw<15>-1... THE PROGRAM WI_ . HALT AFTER TYPING
THE ERROR MESSAGE. PRESSING THE
CONSOLE CONTINUE WILL CAUSE THE
PROGRAM TO (ONTINUE AS [F SW<15>-0.

RESTRICTIONS

NONE

EXECUTION TIMES
LESS THAN 10 SECONDS FOR EACH PROGRAM ON ANY PASS,
STACK POINTER

THE STACK POINTER IS INITIALIZED TO 1°00 IN EACH OF
THE THREE PROGRAMS.

PASS COUNT

THE PROGRAM MAKES ONE PASS FOR EACH END OF PASS
MESSAGE TYPED. THE END OF PASS MESSAGE DESCRIBES
THE TOTAL NUMBER OF PASSES COMPLETED AND THE TOTAL
NUMBER OF ERRORS SINCE THE LAST END Of PASS MESSAGE.

T-BIT TRAPPING

IF SW<12>=0 EACH PROGRAM WILL RUN WITH TRACE TRAPS
ON EVERY OTHER PASS. FIRST PASS WILL NOT ENABLE
TRACE TRAPS. NOTE SW<12>=1 DISABLES T-BIT TRAPS.

SOF TWARE SWITCH REGISTER

EACH OF THE THREE PROGRAMS WILL RUN WITH OR WITHOUT
A C(ONSOLE SWITCH REGISTER. IF A PHYSICAL (ONSOLE
SWITCH REGISTER [S PRESENT ON THE SYSTEM, THEN THESE
PROGRAMS WILL GO AHEAD AND USE IT FOR THE SWIT(H

SEQ 0007
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FUNCTIONS DESCRIBED IN 5.1 ABOVE. IF HOWEVER THERE
IS NO C(ONSOLE SWITCH REGISTER ON THE SYSTEM A
SCFTWARE SWIT(CH REGISTER WILL BE  USED. THIS
SOF TWARE SWiT(H REGISTER CAN BE EXAMINED OR MODIFIED
AT ANY TIME BY THE USER If HE TYPES CONTROL G WHILE
THE PROGRAM [S RUNNING. THIS CONTROL G WILL CAUSE
THE CONTENTS OF THE SOFTWARE SWITCH REGISTER TO BE
TYPED ON THE TTY AND ASK THE USER FOR A NEW VALUE.
WHEN THE USER TYPES A VALUE AND CARRIAGE RETURN THEN
THE PROGRAM WILL RESUME TESTING AT THE SAME POINT AT
WHICH IT LEFT OFF WHEN THE USER TYPED C(ONTROL G.
NOTE THAT WHEN NOT RUNNING UNDER ACT, APT OR (HAIN
THE USER WILL BE ASKED FOR A SOFTWARE SWIT(H
REGISTER VAIUE  AFTER LOADING ADDRESS 200 AND
STARTING THE PROGRAM THE FIRST TIME THE PROGRAM IS
RUN AFTER (OADING (ONLY JF NO (ONSOLE SWIT(CH
REGISTER IS ON THE SYSTEM),

INTERRUPTS TEST

IN PROGRAM (KFPBAU, THERE IS A SPECIAL TEST FOR
CHECKING THE CORRECT FLOWS OF THE FPP. THIS TEST
CAN BE RUN ONLY [f A SPECIAL TEST MODULE IS IN THE
SYSTEM, THIS MODULE wilLL PROBABLY ONLY BE USED IN
MANUFACTURING. IF THIS MODULE IS NOT IN THE SYSTEM
THIS TEST WILL AUTOMA(ICALLY BE DESELECTED. IFf THIS
TEST MODULE IS ON THE SYSTEM AND SW<7>=0 TH]S TEST
WILL BE  RUN. IF  Sw<7>=1 THIS TEST WILL BE
DESELECTED.

ACT, APT AND XXDP COMPATIBILITY

THESF DROG?AMS ARE FULLY COMPATIBLE WITH:
AP
ACT
XXDP MONITOR AND (HAIN PROGRAMS.

PROGRAM DESCRIPTION

ROUND\NTRUNK TEST

SEQ 0008
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SEQ 0009
616
617 THIS IS A TEST OF THE ROUND\TRUNK FLOWS. IN
418 PARTICULAR TWO THINGS ARE TESTED: FIRST A CONDITION
419 IN WHICH ROUNDING RESULTS IN THE NEED FOR
420 RENORMALIZATION, AND SECOND THE PSw CONDITION CODES
25; N AND 7 BIT COMMSINATIONS
423 TEST 2 OVER\UNDER TEST
L affees demeedemceo
625
426 THIS IS A PARTIAL TEST OF THE OVER\UNDER FLOWS. ONE
W27 OVERFLOW AND TWO UNDERFLOW CONDITIONS ARE CHECKED.
428 THE REMAINING UNDERFLOW COND. AND THE REMAINING
429 OVERFLOW COND. WILL BE CHECKED LATER USING THE XXX
«30 INSTRUCTION. HERE EACH CONDITION TESTED IS CHECKED
&3 BOTH WITH TRAPS ENABLED (FIU=1 OR FIV 1) AND A_SO
2§§ WITH TRAPS DISABLED (FIu=0 OR FIv-0).
3 TEST 3 LDCFD AND LDCDF TEST
435  adfeel et
(36
zgg THIS IS A TEST OF LDCFD AND LDCDF.
439 TEST & (MPD TEST
&0  asmees tmmmm—coe
441
Y. THIS IS A TEST OF THE CMPD INSTRUCTION. NOTE THAT A
463 SUBROUTINE 1S USED TO SET UP OPERANDS, EXECUTE THE
2zg INSTRUCTION AND CHECK THE RESULTS
229 TEST 5 DIVD WITH (FSRC 0) AND (BUT £D) TEST
448
49 THIS IS A TEST OF THE DIVD INSTRUCTION WITH A ZERD
450 DIVISOR. THE CONDITION IS CHECKED WITH BOTH TRAP
223 ENABLED AND TRAPS DISABLED.
453 TEST 6 DIVF TEST
&5,  eddees cmeeeeac-
455
456 THIS IS A TEST OF THE DIVF INSTRUCTION. NOTE THAT A
457 SUBROUTINE IS USED TO SET UP THE OPERANDS, EXECUTE
228 THE INSTRUCTION AND CHECK THE RESULTS.
460 TEST 7 DIVD TEST
1 emmees crecee—a- -
462
463 THIS IS A TEST OF THE DIVD INSTRUCTION. NOTE THAT A
464 SUBROUTINE 1S USED TO SET UP THE OPERANDS, EXECU'E
422 THE INSTRUCTION AND CHECK THE RESULTS.
'
222 TEST 10 MULF TEST
469 THIS IS A TEST OF THE MULF INSTRUCTION. ! MAKES
470 USE OF A SUBROUTINE TO SET UP THE OPERANDS, EXE(LTE
47 THE MULF INSTRUCTION AND CHECK THE RESULTS.

472
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SEQ 0010
473 TEST 11 MULD TEST
& 2liemee eemmmeene
475
476 THIS IS A TEST OF THE MULD INSTRUCTION. NOTE THAT A
477 SUBROUTINE IS USED TO SET UP THE OPERANDS, EXECUTE
<78 THE MULD INSTRUCTION AND CHECK THE RESULTS.
'A
480 TEST 12 UNDER\OVER FLOW, USING MULF WITH TRAPS DISABLED, TEST
[. ............................................................
482
483 THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW
484 CONDITIONS USING THE MULF INSTRUCTION WITH TRAPS
485 DISABLED. NOTE THAT A SUBROUTINE IS USED TO SET UP
486 THE OPERANDS. EXECUTE THE MULF INSTRUCTION AND CHECK
87 THE RESULTS.
4
«89 TEST 13 UNDER\OVER FLOW. USING MULD WITH TRAPS DISABLED, TEST
9 000 ceesees  eeseccccscccccaccccccccccccccccccecccceccecccecee——————
491
492 T4IS IS A TEST OF THE OVEr .OW AND UNDERF(OW
493 CONDITIONS THAT (AN  ARRJSE  USING THE MULD
49 INSTRUCTION WITH TRAPS DISABLED. A SUBROUTINE IS
435 USED 7O SET UP THE OPERANDS, EXECUTE THE MULD
4% INSTRUCTION AND CHECK THE RESULTS.
4
498 TEST 14 UNDER\OVER FLOW, USING MULF WITH TRAPS ENABLFD, TEST
500
501 THIS IS A TEST OF THE UNDERFLOwW AND OVERFLOW
502 CONDITIONS THAT (AN OCCUR USING THE _ MULF
503 INSTRUCTION. A SUBROUTINE IS CALLED TO SET UP THE
504 OPERANDS, EXECJTE THE MULF INSTRUCTION AND CHECK THE
505 RESULTS.  HERE THE PARTICULAR INTERRUPT, EITHER
506 OVERFLOW OR UNDERFLOW, IS ENABLED SO A TRAP SHOULD
ggg OCCUR.
2?3 TEST 15 UNDER\OVER FLOW, USING MULD WITH TRAPS ENABLED, TEST

THIS IS A TEST OF THE OVER FLOW AND UNDER FLOW
CONDITIONS USING THE MULD INSTRUCTION WITH TRAPS
ENABLED. A SUBROUTINE IS USED TO SET UP THE
OPERANDS, EXECUTE THE MULD INSTRUCTION AND CHECK THE

VAV ANV LA
— bl d e b ——d
O ~NO NS Wy —

RESULTS.

TEST 16 MODF TEST
519 cemmeme | eeeccceee-
520
521 THIS IS A TEST OF THE MODF INSTRUCTION, WHICH MAKES
522 USE OF A SUBROUTINE TO SET UP THE OPERANDS, EXECUTE
323 THE MODF INSTRUCTION AND CHECK THE RESULTS.
595 TEST 17 MODD TEST
56 edmmees olecealis
527
528 THIS IS A TEST OF THE MODD INSTRUCTION.  IT MAKES

529 USE OF A SURRJDUTINE TO SET UP THE ARGUMENTS, EXECUTE
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THE INSTRUCTION AND CHECK THE RESULTS.

THIS IS A TEST OF THE MODF OVERFLOW AND UNDERFLOW
CONDITIONS. IT MAKES USE OF A SUBROUTINE TO SETUP
THE OPERANDS, EXECUTE THE MODF INSTRUCTION AND CHECK
THE RESULTS. TRAPS ARE DISABLED DURING THIS TEST.

UNDFR\OVER FLOW, USING MODD WITH TRAPS DISABLED, TEST

THIS IS A TEST OF THE MODD INSTRUCTION'S OVER FLOW
AND UNDER FLOW CONDITIONS. A SUBRCUTINE IS USED TO
SET UP THE OPERANDS, EXECUTE THE MODD INSTUCTION AND
CHECK THE RESULTS.

INTERRUPT CORRECT FLOWS TEST

THIS IS A TEST OF THE °'CORRECT' FLOWS. THIS PART OF
THE MICRO CODE HAS AS ITS PURPOSE INSURING THAT
INTERRUPT REQUESTS MADE DURING CERTAIN LENGTHY FPP
INSTRUCTIONS GET HONORED. THIS IS DONE IN A WAY
SUCH THAT IF AN INTERRUPT REQUEST OCCURS DURING ONE
OF THESE  INSTRUCTIONS THE  STATE  OF THAT
INSTRUCTION'S EXECUTION WILL BE THE SAME AS IF THAT
INSTRUCTION HAD NEVER BEEN FETCHED AND ITS EXECUTION
NEVER STARTED. THUS THE MICRO CODE WILL RESTORE ALL
REGISTERS, BACK UP THE PC AND LEAVE THE FPS AND A(O
THROUGH ACS UNMODIF IED.

THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

ADD (OR SuB)
DIV
MUL

MCD
(BOTH DOUBLE AND FLOATING)

ALL ADDRESSING MODES WILL BE TRIED WITH THE ADDD
INSTRUCTION. THEN EACH OF THE OTHER INSTRUCTIONS
WILL BE TRIED USING MODE 1. NOTE THAT THIS TEST
NEEDS A SPECJAL INTERRUPT MODULE, WHICH WILL
PROBABLY ONLY BE PRESENT IN DEC'S MANUFACTURING
ENVIRONMENT, TO RUN. THIS SPECIAL EQUIPMENT IS
DESIGNED TO RAISE AN INTERRUPT REQUEST IN THE
PROCESSOR IF A BIT IS SET IN ITS STATUS REGISTER AND
ONLY WHEN AN FPP INSTRUCTION IS  ENCOUNTERED.
THEREFORE  THIS TEST WILL BE RUN CONDITIONALLY
(DEPENDENT UPON WHETHER OR NOT THE STATUS REGISTER
OF THE TEST FQUIPMENT TIMES OUT WHEN REFERENCLD).
THIS TEST CAN ALSO BE SELECTED BY TURNING SWITCH 7
OF THE SWITCH REGISTER (PHYSICAL OR VIRTUAL) ON.
THE TEST ASSUMES THAT THE TEST _EQUIPMENT'S STATUS
REGISTER IS AT LOCATION 777774 (NOTE THAT ALL
REFERENCES TO THIS LOCATION ARE MADE INDIRECT

SEQ 0011
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THROUGH THIS PROGRAMS LOCATION CORINT, SO THAT [F
THE USER HAS MODIFIED THE TEST EQUIPMENT'S STATUS
REGISTER TO RESPOND TO A DIFFERENT ADDRESS LOCATION
CORINT MUST BE MADE TO  CONTAIN  THAT  STATUS
REGISTER'S NEW ADDRESS). THIS PROGRAM ASSUMES THAT
THE TRAP VECTOR FOR THE TEST EQUIPMENT IS 110.
AGAIN NOTE THAT ALL REFERENCES TO THIS TRAP VECTOR
ARE INDIRECT, THROUGH THIS PROGRAM'S LOCATION CORTRP
(JF THE TEST EQUIPMENT IS MADE TO TRAP TO A
DIFFERENT VECTOR LOCATION CORTRP MUST C(ONTAIN THE
ADDRESS OF THIS VECTOR).

10. L ISTING
g
MNUMBER=266
PROGNUM=?2
e LLIST  ME
NLIST MDD, MC,(ND

SEQ 0012
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856 000000
863

FIEEF

000001
160000

871 000244
872 177400
873 000200
874 000011
875 000015

001100
104000
000004

000011
000012
000015
000200
177776
177776
177774
177772
177570
177570

000000
C00040
000100
000140
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.ENABL ABS

.MCALL .HEADER,.SWRHI,.EQUAT, SETUP,.SCAT(H,,SACT11,.$(MTAG

"MCALL .SEOP,.$SCOPE . .$ERROR. .SSAVE..STYPE,.$TYPOCT
"MCALL .STYPDEC..STRAP,.SPOWER,.SAPTHDR, .SAPTBLS
"MCALL .SAPTYPE..SREAD
CMCALL .EQUIV :REMOVE FOR PDP-10 ASSEMBLY
_TITLE CKFPBAD FP11F FLTG PNT PRT B
P«COPYRIGHT (C) 1979
*«DIGITAL EQUIPMENT CORP.
; sMAYNARD, MASS. 01754
t
“#THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
tPACKAGE (MAINDEC-11-DZQAC=C3), JAN 19, 1977.

STN 1
$SWR=160000 ;JHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT

FPVE(CT=244
$SWR-177400
$ SWRMSK =200
TAB=11
CRLF=15

.SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER #**x *100 *x»
STACK= 1100

ERROR=EMT
SCOPE-]IOT
;*MISCELLANEOUS DEF INITIONS
HT 1M :;CODE FOR HORIZONTAL TAB
LF= 12 ::CODE FOR LINE FEED
CR= 15 ;CODE FOR CARRJAGE RETURN
CRLF= 200 :CODE FOR CARRIAGE RETURN-LINE FEED
PS- ;g??;g ..PROCESSOR STATUS WORD
W-
STKLMT= 177774 :;STACK LIMIT REGISTER
PIRQ= 177772 . : :PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 ,.HARDHARE SWITCH REGISTER
DDISP= 177570 ;HARDWARE DISPLAY REGISTER
:*GENERAL PURPOSE REGISTER DEFINITIONS
RO= X0 ;;GENERAL REGISTER
R1 X1 ; ;GENERAL REGISTER
R2- ) 4 ;;GENERAL REGISTER
R3- %3 ;;GENERAL REGISTER
R4 y 44 :sGENERAL REGISTER
RS %5 ; sGENERAL REGISTER
R6= %6 ; sGENERAL REGISTER
R7= X7 ; JGENERAL REGISTER
SP- 26 :;STACK POINTER
PC= 17 ; ;PROGRAM COUNTER
J*PRIORITY LEVEL DEFINITIONS .
PRO= 0 ::PRIORITY LEVEL O
PR1= 40 :;PRIORITY LEVEL 1
PR2= 100 ::PRIORITY LEVEL 2
PR3= 140 ::PRIORITY LEVEL 3

SEQ 0013
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BASIC DEF INITIONS

000200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100

000020
000010
000004
000002

B 2
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PR4= 200 J:PRIORITY LEVEL
PRS= 240 :PRIORITY LEVEL
PR6= 300 ::PRIORITY LEVEL
PR7= 340 ::PRIORITY LEVEL
;*"'SWITCH REGISTER'' SWITCH DEFINITIONS
SW15= 100000
SWié= 40000
SW13= 20000
SW12= 10000
SW1l= 4000
SWi0= 2000
Sw09- 1000
Sw08= 400
Swi07= 200
SwW06= 100
SW05= 40
SW04= 20
Sw03= 10
SW02= 4
Swo1l= 2
Sw00= 1
SW9=SW09
Sw8=Sw08
SW7=Sw07
SW6=SW06
SW5=SW05
SWé&=Sw04
SW3=Sw03
Sw2=Sw0?2
SW1=SwW01
SW0=Sw00
:*DATA BIT DEFINITIONS (BITOQ TO BIT1S5)
BIT15= 100000
BIT14= 40000
BIT13= 20000
BIT12= 10000
BIT11= 4000
BIT10= 2000
BITO9= 1000
BIT08= 400
BIT07= 200
BIT06= 100
BIT0S= 40
BIT04= 20
BIT03= 10
BIT02= 4
BITO1= 2
BITOO- 1
BIT9=B1T09
BIT&=BIT08
BIT7=8B1T107
BIT6=BIT06
BITS5=BIT0S
BIT4=B1704
BIT3=8I1T03

BIT2-BITO?
BIT1-BITO1

4
5
6
7

SEQ 0014
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BASIC DEF INITIONS

000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000240

000000
000001
000002
000003
000004
000005
000006
000007

000000

000174
000174 000000
000176 00000C

000200 000137 004336

¢ 2
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170=B1T0C
:*BASIC ‘'CPU'* TRAP VECTOR ADDRESSES
ERRVEC= 4 ::TIME OQUT AND OTHER ERRORS
RESVEC= 10 ;oRESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 ;0T BIT
TRTVEC= 14 ;:TRACE TRAP
BPTVEC= 14 : ;BREAKPOINT TRAP (BRPT)
IOTVEC= 20 ;2 INPUT/OUTPUT TRAP (I0T) ==SCOPE®w
PWRVEC= 24 ;. POWER FAIL
EMTVEC= 30 J;EMULATOR TRAP (EMT) =«ERROR=%*
TRAPVE (=34 ;2 TRAP'' TRAP
TKVEC= 60 J:TTY KEYBOARD VECTOR
TPVEC= 64 ::TTY PRINTER VECTOR
PIRQVE(=240 ; ,PROGRAM INTERRUPT REQUEST VECTOR
.SBTTL FPP REGISTER DEFINITIONS
ACO -X0
ACT =X’
AC2 =%2
AC3 =%3
AC4 ~-%4
ACS =%5
AC6 -X6
AC7 -%7

SBTTL TRGP CATCHER

-xALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ''.+2,HALT''
“«SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
“xLOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

=174
DISPREG: .WORD 0 : :SOF TWARE DISPLAY REGISTER
SWREG:  .WORD O - *SOF TWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)

JMP a#START ;.JUMP TO STARTING ADDRESS OF PROGRAM

SEQ 0015
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COMMON TAGS
890

— e o ) e o e d D e wd b —d
NSrARuORRIARSS

8288888888888

001124

001142
001144
001146
001150
001152
001154
001155
001156
001157
001160

001162
001164
001166
001170
001172
001174
001176
001200
001202
001204
001206
001210
001212
001214
001216
001220
001222
001224
001226

001100

000000
000
000

000000

000000

000000

000000

.SBTTL

$CMTAG:

$TSTNM:
$ERFLG:
$ICNT:

SLFADR:
$LPERR:
SERTTL:
$SITEMB:
$SERMAX :
$ERRP(:
$GDADR:
$8DADR:
$GDDAT :
$BDDAT :

$SAUTOB:
$INTAG:

SWR:
DISPLAY:
$TKS:
$TKR:
$TPS:
$TPR:
$NULL :
$FILLS:
$FILLC:
$TPFLG:
$REGAD:

$REGO:
$REGT:
$REG?Z:
$REG3:
$REGS:
$REGS:
$REGE:
$REG?7:
$REG10:
$REG11:
$REG1?Z:
$REG13:
$REG14:
$REG1S:
$REG16:
$SREG17:
$REG20:
$REG21:
$REGZ2?Z:

D
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COMMON TAGS

A 2232323233002 02d0ddRRRiRRRARRRRRRRRRRdRRRRRRRRRiRRRRRRRRRSRRAN

“«THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
;*USED IN THE

.=1100

.WORD
BYTE
.BYTE
.WORD
.WORD
- WORD
.WORD
.BYTE
.BYTL
. WORD
. WORD
. WORD
.WORD
. WORD
.WORD
.WORD
BYTE
.BYTE
.WORD
.WORD
. WORD
177560
177562
177564
177566
.BYTE
.BYTE
.BYTE
.BYTE
.WORD

.REPT
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
. WORD
. WORD
.WORD
. WORD
.WCRD
.WORD
. WORP
.WOFD
. WOF'D
.WORD
-WORD
.WORD

PROGRAM.

OCOOOOOOOOO~OOOODOO0O0O

$

DDISP

~n)

o
I 4
N

OQDCOCOOOCOOOOOOOOOOOOOWM OO=SMNO

:JSTART OF

;s CONTAINS
;s CONTAINS
;s CONTAINS
; ; CONTAINS
;s CONTAINS
; ;CONTAINS
;s CONTAINS
;o CONTAINS
;s CONTAINS
;;CONTAINS
::CONTAINS
;2 CONTAINS
; s CONTAINS

COMMON TAGS

THE TEST NUMBER

ERROR FLAG

SUBTEST [TERATION COUNT
SCOPE LOOP ADDRESS
SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERROR INSTRUCTION
ADDRESS OF 'GOOD' DATA
ADDRESS Of 'BAD' DATA
'GOOD' DATA

'BAD' DATA

. ;RESERVED--NOT TG BE USED

;;AUTOMATIC MODE INDICATOR
s INTERRUPT MODE INDICATOR

; ;ADDRESS OF SWITCH REGISTER

;cADDRESS OF DISPLAY REGISTER

J:TTY KBD STATUS

;. TTY KBD BUFFER

;:TTY PRINTER STATUS REG. ADDRESS

;:TTY PRINTER BUFFER REG. ADDRESS

;s CONTAINS NULL CHARACTER FOR FILLS

;. CONTAINS # OF FILLER CHARACTERS REQUIRED
;o INSERT FILL CHARS. AFTER A "LINE FEED'
;"' TERMINAL AVAILABLE'' FLAG (BIT<O7>-0 YES)

;s CONTAINS

THE ADDRESS FROM

;;WHICH (SREGO) WAS OBTAINED

; ;CONTAINS
:;CONTAINS
:;CONTAINS
;CONTAINS
: ; CONTAINS
;s CONTAINS
; ; CONTAINS
;s CONTAINS
;. CONTAINS
: ;CONTAINS
;s CONTAINS
: ;CONTAINS
2 ;CONTAINS
2 ;CONTAINS
; ; CONTAINS
;;CONTAINS
;:CONTAINS
;. CONTAINS
;. CONTAINS

(SREGAD) +0C)
(SREGAD) +2)
(SREGAD) +4)
SREGAD) +6)
EGAD) +10)
EGAD) +12)

EGAD) +32)
EGAD) +34)
EGAD) +36)
EGAD) +4()
EGAD) +42)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(SREGAD) +44)

ppoppeppipppipapdp gy
&

SEQ 0016
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COMMON TAGS SEQ 0017
001230 000000 $REG23: .WORD O ;;CONTAINS ((SREGAD) +46)
000024 .REPT 24
001232 000000 $'MPO: WORD O ;;USER DEF INED
001234 000000 $TMP1: .WORD O : JUSER DEF INED
001236 000000 $TMP2: WORD O :;USER DEF INED
001240 000000 $TMP3:  _WORD O ;sUSER DEFINED
001242 000000 $TMP4:  _WORC O :JUSER DEF INED
001244 000000 $TMPS: WORD O ; sUSER DEF INED
001246 000000 $IMP6: WORD O :JUSER DEFINED
001250 00C000 $TMP7: .WORD O ;JUSER DEF INED
001252 000000 $TMP10: .WORD O : JUSER DEF INED
001254 000000 $TMP11: WORD O ;JUSER DEFINED
001256 000000 $TMP12: WORD O ; JUSER DEF INED
001260 000000 $TMP13: _WORD O :JUSER DEFINED
001262 000000 $TMP14: WORD O :;USER DEFINED
001264 000000 $TMP15: WORD O ;;USER DEF INED
001266 000000 $TMP16: WORD O : JUSER DEF INED
001270 000000 $TMP17: WORD O :JUSER DEFINED
001272 000000 $TMP20: .WORD 0 ; sUSER DEF INED
001274 000000 $TMP21: .WORD O :sUSER DEFINED
001276 000000 STMP22: _WORD O :JUSER DEFINED
001300 000000 $TMP23: _WORD O ::USER DEF INED
001302 000000 $TIMES: O JMAX. NUMBER OF ITERATIONS
001304 000000 $ESCAPE: 0 ;ESCAPE ON ERROR ADDRESS
881§?? 588 377 277 S$BELL: .ASCIZ <207><377><377> ::CODE FOR BEL.
b
001312 077 $QUES: ASCII 7/?/ ;3QUESTION MARK
001313 015 $CRLF: L.ASCII <5 .’.‘CARRIAGE RE TURN
001314 012 000 SLF: ASCIZ <12»> :LINE FEED
R i3 E2Z322 20 32 BN ﬁ'ﬁ*'.ﬁﬁ"itﬁ*i.ﬁ**ttﬁﬁ*ﬁﬁﬁ**iittﬁtttt*ﬁtﬁttittﬁ'
"SRTTL APT MAILBOX-ETABLE
" 1843223332232 2323233223382222334342434222322232324233¢82220220822R2RRARSSRRNA;
"EVEN
001316 SMA]L: ;:APT MATLBOX
001316 (00000 $MSGTY: .WORD  AMSGTY ;;MESSAGE TYPE (ODE
001320 000000 SFATAL: .WORD AFATAL ;:FATAL ERROR NUMBER
001322 000000 $TESTN: .WORD  ATESTN ;.TEST NUMBER
001324 000000 $PASS: .WORD  APASS s sPASS COUNT
001326 00C0000 $DEVCT: .WORD  ADEVCT ;;DEVICE COUNT
001330 000000 SUNJT: _WORD  AUNIT ::1/0 UNIT NUMBER
001332 000000 $MSGAD: .WORD  AMSGAD ;.MESSAGE ADDRESS
001334 000000 $MSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH
001336 $ETABLE : ; ;APT ENVIRONMENT TABLE
001336 000 $ENV: .BYTE  AENV ; ;ENVIRONMENT BYTE
001337 000 $ENVM: _BYTE  AENVM  ;.ENVIRONMENT MODE BITS
001340 000000 $SWREG: .WORD  ASWREG ;:APT SWIT(CH REGISTER
001342 000000 $USWR: .WCRD AUSWR ;;USER SWITCHES
001344 000000 $CPUOP: .WORD ACPUOP ;:CPU TYPE,OPTIONS
;® BITS 15-11=CPU TYPE
S 11/04=01,11/05=02,11/20-03,11/40-04,11/45=05
;7 11/70=06,PDQ=07,0=10
M BIT 10=REAL TIME (CLOCK
o* BIT O9=FLOATING POINT PROCESSOR
.Y BIT 8=MEMORY MANAGEMENT
001346 000 $MAMS | : _BYTE AMAMST ;. :HIGH ADDRESS.M.S. BYTE
00" 347 000 $MTYP1: .BYTE AMTYP1 ;.MEM. TYPE BLK#1
A MEM_TYPE BYTE =~ (HIGH BYTE:
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APT MA]LBOX-ETABLE

001350

001352
001353
001354
001356
001357
001360
001362
001363
001364
001366
001370
001372
001374
001376
001400
001402
001404
001406
00" 410
00%41¢
001414
001416
001420
001422
001424
001426
001430
001432
001434
001436
001440
001442

000000

F

2
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. W
* W

‘e
$MADR1 :

SMAMS ¢ :
SMTYP?:
$MADR? :
sMaMS 3 :
SMTYP3:
$MADR3:
SMAMS S :
MTYPS :
$MADRS :
SVECT:
$VECT?:

$RASE :
$DEVM:
$COW1:
$CDWe:
$DDWO:
$DDW1 :
$DDW2 :
$DDW3:
$ODWS :
$DDWS :
$DDW6:
$DDW7 :
$0DW8 :
$DDW9:

$ODW10:
$DDW11:
$DDW12:
$DDW13:
$DDW14:
$ODW1S:
SETEND:

. WORD

.BYIE
.BYTE
.WORD
BYTE
.BYTE

.BYTE
.BYTE
.WORD
.WORD
.WORD
-WORD
.WORD
.WORD
. WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
. WORD
. WORD

AMADR1

AMAMS 2
AMTYP?
AMADR?2
AMAMS 3
AMTYP3
AMADR3
AMAMS &
AMTYPG
AMADR
AVE(T
AVE(CT?2
ABASE
ADEVM
ACDWI1
ACDW?2
ADDWO
ADDW1
ADDW?2
ADDW3
ADDW&4
ADDWS
ADDW6
ADDW?7
ADDWS
ADDW9
ADDW10
ADDW11
ADDW1?2
ADDW13
ADDW14
ADDW15

900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC M0OS=003

; ;HIGH ADDRESS.BLKA

MEM.LAST ADDR.=3 BYTES,THIiS WORD AND LOW OF ''TYPE'' ABOVE

;sHIGH ADDRESS.M.S. BYTE
: :MEM. TYPE ,BLK#?2
:JMEM_LAST ADDRESS.,BLKA#?
:;KRIGH ADDRESS M.S.BYTE
;:MEM.TYPE ,BLKA#3
:JMEM.LAST ADDRESS.BLk#3
;;HIGH ADDRESS.M.S.BYTE
: s MEM. TYPE ,BLKNG
JJMEM.LAST ADDRESS.,BLKAS

;; INTERRUPT VECTOR#1,BUS PRIORITYA1
;; INTERRUPT VECTORA2BUS PRIORITYA?
; ;BASE ADDRESS OF EQUIPMENT UNDER TEST

;:DEVICE

;;CONTROLLER DESCRIPTION WORDA1
. CONTROLLER DESCRIPTION WORD#?

;;DEVICE
;:DEVICE
;:DEVICE
.;DEVICE
;:DEVICE
;:DEVICE
;.DEVICE
;:DEVICE
;:DEVICE
;.DEVICE
;.DEVICE
;:DEVICE
;.DEVICE
;:DEVICE
;iDEVICE
;.DEVICE

MAP

DESCRIPTOR WORDA0
DESCRIPTOR WORDA1
DESCRIPTOR WORDA?
DESCRIPTOR WORDA3
DESCRIPTOR WORDA4
DESCRIPTOR WORDAS
DESCRIPTOR WORDA6
DESCRIPTOR WORDA7
DESCRIPTOR WORDASB
DESCRIPTOR WORD#9
DESCRIPTOR WORD#10
DESCRIPTOR WORD#11
DESCRIPTOR WORD#1?2
DESCRIPTOR WORDA13
DESCRIPTOR WORD#14
DESCRIPTOR WORD#15

SEQ 0018
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ERROR POINTER TABLE

001442
894
896
007442
001450

001452
001460

001462
001470

001472
001500

001502
001510

001512
001520

001522
001530

001532
001540

001542
00155C

001552
001560

0G1562
001570

001572
001600

001602
001610

001612
001620

001622
001630

000266

037724
070056

037756
070074

040012
070056

040117
070056

040224
070056

040331
070056

040436
070056

040543
070056

040650
070056

040757
070056

041066
070056

041202
070056

041314
070056

041426
070056

041523
070106

066262

066352

0662¢.2

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066417

MACRG M1

070604

070642

070604

070604

070604

070604

070604

070604

070604

070604

070604

070604

070604

070604

170670

.SBTTL

J*NOTE I :
:*NOTEZ:
’-t
.-n
'-'

$ERRTB:

G
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SEQ 0019

ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN O(C(UR.

;«THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

;+«LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT,

SITEM 1

JITEM 2

JITEM 3

JITEM 4

JITEM S

JITEM 6

JITEM 7

SJITEM 10

JITEM 11

JITEM 12

JITEM 13

JITEM 16

JITEM 1€

JITEM 16

DITEM 17

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

. WORD

-WORD

.WORD

.WORD

.WORD

IF SITEMB IS 0 THE ONLY PERTINENT DATA IS (S$ERRP().
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:
;;POINTS TO THE ERROR MESSAGE
;;POINTS TO THE DATA HEADER
;;POINTS TO THE DATA
;JPOINTS TO THE DATA FORMAT

MNUMBER
EM1,DH1,DT1,DF 1

EMZ2,DHZ2,DTZ2,DF 2

EM3.DH3.DT3,DF3

EM4 ,DH4 DTG4 ,DF &

EM5.DH5,DT5,DF5

EMG,DH6,DT6,DF6

EM7 ,DH7 ,D17,DF7

EM10,DH10,DT10,DF10

EM13,.DHT1,DT11,DF 11

EM12,DH1Z,DT12,DF 12

EM13,DH13,DT13,DF 13

EM14,DH14,DT14,DF 14

EM15,DH15,DT15,DF15

EM16.DH16,DT16,DF 16

EM17,DH17,DT17,DF17




001632
001640

001642
001650

001652
001660

001667
001670

001672
001700

001702
001710

001712
001720

001722
001730

001732
001740

001742
001750

001752
001760

001762
00177C

001772
002000

002002
002010

002012
002020

002022
002030

002032
002040

002042
002050

002052
0302060

(xKFPBAO FPITF FLTG PNT
ERROR POINTER TABLE

041600
070115

061632
070115

041664
070115

041745
070125

04202¢
070125

042120
070125

042205
070125

042120
070125

042303
070125

042355
070125

041770
070125

042422
070151

042445
070151

042477
070151

042552
070151

042620
070125

042643
0"M25
042675
n70125

042750
070125

PRT B

066262

066466

066555

066262

066262

066262

066262

066262

06626¢

066267

066262

066262

066262

066262

066262

066267

066262

066262

0062€2

H 2
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070710

670732

070754

070772

070772

07077¢

070772

Q70772

070772

070772

070772

070772

070772

070772

070772

070772

070772

070772

070772

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

CITEM

JITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

JITEM

DITEM

20
. WORD
2!
. WORD

22
.WORD

23
.WORD

24
. WORD

25
.WORD

26
. WORD

¢7
. WORD

30
.WORD

3
.WORD

32
.WORD

33
.WORD

34
.WORD

35
.WORD

36
.WORD

37
.WORD

40
. WORD

61
.WORD

42
.WORD

EM20,DH20,DT20,DF 20

EM21,DHZ1,DT21,DF 21

EM22,DH22,DT22,DF 22

EM23,DH23,DT23,DF23

EM24 ,DH24 ,DT24 ,DF 24

EM25,DR25,DT25,DF 25

EMZ6,D426,DT26,DF 26

EM27 ,DH27 ,DT27 ,DF27

EM30,DH30,DT730,DF 30

EM31,DH31,DT31,DF31

EM32,.DH32,DT32,DF 32

EM33,DH33,DT33,DF 33

EM34,DH34,DT34,DF 34

EM35.DH35.DT35,DF 35

EM36,DH36,DT36,DF 56

EM37,DH37,DT37,DF 37

EM40,DH4O,DT40,DF 40

EM4LT,DH&T,DT4T,DF 41

EM&L2 ,DH&LZ ,DT42,DF &2

SEQ 0020
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tRRCY POINTER TABLE

002062 043101
002070 070125

002072 043232
002100 070125

002102 043300
002110 070125

002112 043353
002120 070151

00c122 043430
002120 070151

007132 043564
002140 070151

002142 043637
002150 070151

002152 04370¢
002160 070151

002162 051535
002170 070245

002172 051566
002200 070245

002202 051503
002210 070245

002212 021616
002220 070245

002222 (51707
002230 070245

002232 051777
002240 070245

002242 052101
002250 070245

002¢52 052275
002260 070245

002262 052471
002270 070245

002272 052602
002300 070245

002302 052721
002310 070245

PRT B

06626¢

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

MACRO M1111

07077¢

070772

070772

070772

070772

070772

070772

070772

071120

071120

071120

071120

071120

0713120

071120

071120

071120

071120

071120

JITEM

CITEM

DITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

DITEM

JITEM

JITEM

JITEM

JITEM

JITEM

43

44

45

46

47

50

51

52

53

55

56

57

60

61

62

63

64

65

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

-WORD

-WNRD

. 4ORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

I 2
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EM43,DH43,DT43,DF43

EM44,DHG4 ,DT44, DF 44

EMG5,DH4S ,DT4S ,DF4S

EM&6,DH46,DTL6,DF 46

EM47 ,DH47 ,DT47 ,DF &7

EM50,DH50,DT50,DF 50

EM51,DH51,DT51,DF 51

EM5Z,DH52,DT52,DF52

EMS3,DH53,DT53,DF53

EMS54 ,DH54,DT54,DF 54

EM55,DHS55,DT55,DF 55

EM56,DH56,DT56,DF 56

EMS7,DHS57,DT57 ,DF57

EM60,DH6C,DT60,DF 60

EM6T,DHE1.DTE1,DFET

EM62,DHE2,DT62,DF 62

EM63,DH63,DT63,DF63

EME4L ,DHO4L ,DT6H4 ,DF 64

EM6ES ,DHES ,DT65,DF65

SEQ 0021




002312
002320

002322
002330

002332
002340

002342
002350

002352
002360

002362
002370

002372
002400

002402
002410

002412
002420

002422
002430

002432
002440

002442
002450

002452
002460

002462
002470

002472
002500

002502
002510

002512
002520

002522
002530

002532
002540

(xFPBAD FP11F FLTG PNT
ERROR POINTER TABLE

V53034
070245

053103
070245

053166
070277

053217
070277

053247
070277

053247
070277

053301
070277

053410
070277

053501
070277

053571
070277

053701
070277

053764
070277

054160
070277

054354
070277

054466
070277

054633
070277

054742
070277

055051
070277

055160
070277

PRT B

066262

066262

066262

066262

066262

066262

066262

066262

06626¢

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

J 2
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071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071720

071120

071120

671120

071120

071120

JITEM 65

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

1TEM

:1TEM

;ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

LITEM

JITEM

.WORD

67
. WORD

70
.WORD
71
. WORD

72
-WORD

73
.WORD

74
.WORD

75
. WORD

76
.WORD

77
-WORD

100
. WORD

101
.WORD

102
.WORD

103
-WORD

EM66,DHE6,DT66, DF 66

EM67 ,DH67,DT67 ,DF 67

EM70,DH70,DT70,DF70

EM/1,DH71,DT71,DF 71

EM72,DH72,DT72 ,DF 72

EM73,DH73,DT73,DF73

EM74 ,DH74 ,DT74 ,DF 74

EM?75,DH75,DT75,DF 75

EM76,DH76,DT76,DF76

EM77 ,DH77 ,DT77 ,DF77

EM100,DH100,D07106.DF 100

EmM101,0+101,DT101,DF 101

EM102,0H102,DT102,DF 102

EM103,DH103,DT103.DF103

EM104 ,DH104,DT104,DF 104

EM105,D4105,DT105,DF 105

EM106.DH106,DT106,DF 106

EmM107,0H107,D1107,DF107

EM110,D4110,DT110,DF 110

SEQ 0022




002542
002550

002552
002560

002562
2570

002572
002600

002602
002610

002612
002620

002022
002630

002632
002640

002642
002650

002652
002660

002562
002670

002672
002700

002702
002710

002712
002720

002722
002730

002732
002740

002742
002750

002752
002760

002762
002770

(KFPBAQ FPITF FLTG PNT
ERROR POINTER TABLE

043775
070125

044052
070125

0446130
070125

044206
070125

044265
070175

0646343
070175

044422
070175

044560
070175

064716
070175

045053
070175

045210
070151

045266
070151

045345
070151

045623
070151

045502
070221

045560
070221

045637
070221

045775
070151

046133
070221

PRT 8

066262

066262

066262

066262

066623

066623

066623

066623

066623

066623

066262

066262

066262

066262

066623

066623

066623

066262

066623

K
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070772

070772

070772

070772

071044

071044

071044

071044

071044

071044

070772

070772

70772

070772

071044

071044

071044

070772

071044

SITEM I

JITEM

DITEM

;ITEM

JITEM

CITEM

JITEM

J1TEM

cITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

WORD
12

116
17
.WORD

120
. WORD

121
.WORD

122
.WORD

123

124

125

EMI17,DH111,DT11T,DFI1T
EM112,DH112,DT112,DF11°2
EM113,DH113,0T113,DF 113
EM114,DH114,DT114,DF 114
EM115,DH115,DT115,DF115
EM116,DH116,DT116,DF116
EM117,DH117,DT117,DF 117
EM120,DH120,DT120,DF120
EM121,DH121,DT121,DF 121
EM122,DH122,DT122,DF122
EMi23,DH123,DT123,DF 123
EM124 ,DH124,D7124 ,DF 124
EM125,DH125,DT125,DF 125
EM126,DH126,DT126,DF 126
EM127,.DH127,DT127 ,DF 127
EM13C,DH130,DT130,DF 130
EM131,DH131,0T131,DF 131
EM132,DH132,D0T132,DF 132

EM133,04133,D7133,DF133

SEQ 0023




002772
003000

003002
003010

003012
003020

003022
003030

003032
003040

003042
003050

003052
003060

003062
003070

003072
003100

003102
003110

003112
003120

003122
003130

003132
003140

003142
003150

003152
003160

003162
003170

003172
003200

003202
003210

003212
003220

(KFPBAD FP11F FLTG PNT
ERROR POINTER TABLE

04627
070221

046426
070151

046563
070221

046720
070175

047006
070175

043775
070175

044052
070175

047075
070175

047153
070175

047232
070125

047377
070125

047544
070125

047710
070125

050054
070221

050142
070221

045210
070221

045266
070221

050231
070221

050307
070221

PRT B

066623

066262

066623

066623

066623

066623

066623

066623

066623

066262

066262

066262

066262

066623

066623

066623

066623

066623

066623

MACRO M1111

U71044

070772

071044

071044

071044

071044

071044

071044

071044

070772

070772

070772

070772

071044

071044

071044

071044

071044

071044

JITEM

;ITEM

CITEM

JITEM

;ITEM

JITEM

1 TEM

;ITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

JITEM

CITEM

;ITEM

JITEM

JITEM

JITEM

134
.WORD

135
.WORD

136
.WORD

137
. WORD

140

[
v

141
.WORD

142
. WORD

143
. WORD

144
.WORD

151

152
.WORD

153
-WORD

154
.WORD

155
.WORD

156
-WORD

L 2
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EM134,Dh134,DT134,DF 134

EM135,D4135,DT135,DF135

EM136,DH136,DT136,DF 136

EM137.DH137,DT137,DF137

EM140,DH140,DT140,DF 140

EM141.DH141,DT141,DF 141

EM142,DH142,DT142,DF 142

EM143,DH143,DT143,DF 143

EM144 ,DH144 ,DT144,DF 144

EM145,DH145,DT145,DF145

EM146,DH146,DT146,DF 146

EM147,DH147,DT147 ,DF147

EM150,DH150,DT150,DF 150

EM151,PH151,DT151,DF 151

EM152,DH152,DT152,DF152

EM153,DH153,DT153,DF153

EM154 ,DH154,DT154 ,DF154

EM155,DH155,DT155,DF 155

EM156,DH156,DT156,DF 156

SEQ 0024




CKFPBAQ FP11F FLTG PNT
ERROR POINTER TABLE

003222 050366
003230 070151

003232 050533
003240 070221

003242 050671
003250 070151

003252 051036
003260 070151

003262 051202
003270 070221

003272 051337
003300 070151

003302 055270
003310 07033

003312 055354
003320 (70331

003322 055437
00333C 070331

003332 055471
J03340 070331

003342 055557
003350 070331

003352 055702
003360 070331

003362 055767
00337C 070331

003372 056135
003400 070331

003402 056303
003410 070331

003412 056415
003420 070363

003422 056501
003430 070363

003432 056564
003440 070363

003442 056616
003450 070363

PRT B

066262

066623

066262

066262

066623

066262

066623

066623

066623

066623

066623

066623

066623

066623

066623

066623

066623

066623

066623

MACRO M1111

070772

071044

070772

070772

071044

070772

071206

071206

071206

071206

071206

071206

071206

071206

071206

071206

071206

071206

071206

TEM

JITEM

JITEM

DITEM

;ITEM

:ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

CITEM

157

.WORD

160

161

WORD

.WORD

162

.WORD

163

.WORD

164

.WORD

165

.WORD

166

.WORD

167

L WRD

170

.WORDC

171

m 2
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EM157,DH157,DT157,DF157
EM160,DH160,DT160,DF 160
EM161,DH161,DT161,DF161
EM162,DH162,DT162,DF 162
EM163,DH163,DT163,DF 163
EM164 ,DH164,DT164,DF 164
EM165,DH165,DT165,DF165
EM166,DH166,DT166,DF 166
EM167,DH167,DT167 ,DF167
EM170,DH170,DT170,DF170
EM171,DH171,DT171,DF171
EM172,DH172,DT172,DF172
EM173,0H173,DT173,DF173
EM174 ,DH176,DT174 ,DF174
EM175,DH175,DT175,DF175
EM176,DH176,DT176,DF176
EM177,.DK177,DT177 ,DF177
EM20G,DH200,DT200,DF 200

EM201,0H201,DT201,DF 201

SEQ 0025




CKFPBAD FP11F FLTG PNT
ERROR POINTER TABLE

003452
003460

003462
003470

003472
003500

003502
003510

003512
003520

003522
003530

003532
003540

003542
003550

003552
003560

003562
003570

003572
003600

003602
003610

003612
003620

003622
003630

003632
003640

003642
003650

003652
003660

003662
003670

003672
003700

056705
070363

057047
070363

057211
070363

057277
070363

057445
070363

057613
070425

057655
070415

057717
070425

060063
070451

06C247
07C<51

060433
0704517

060617
070451

061003
070425
061165
070501

06127
070425

061457
070425

061723
070425

062154
070425

062421
070425

PRT B8

066623
066623
066623
066623
066623
066762
067052
067052
066762
066762
066762
066762
0?7052
067113
066722
067052
066722
067052

066722

—

N2
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071206
071206
071206
071206
071206
071316
071274
071316
071370
71370
071370
071370
071316
071452
071316
071316
071316
071316

071316

ITEM
JITEM
;ITEM
;ITEM
;ITEM
;ITEM
;ITEM
JITEM
JITEM
JITEM
1em
JITEM
JITEM
JITEM
JITFM
JITEM
J1TEM

JITEM

: 1TEM

202
.WORD

203
.WORD

204
.WORD

205
~ .WORD

206
.WORD

207
.WORD

210
.WORD

211
.WORD

212
. WORD

213
214
. WORD

215
. WORD

216
. WORD

217
.WORD

220
-WORD

221
. WORD

222
. WORD

223

224
.WORD

EM202,DH202,DT202, DF 202
EM203.DH203,D7203,DF 203
EM204 ,DH204 ,DT204 , DF 204
EM205,DH205.DT205,DF 205
EM206.DH206.DT206, DF 206
EM207,DH207,DT207 ,DF 207
EM210,DH210.DT210.,DF210
EM211,DH211,DT211,DF211
EM212,DH212,DT212,DF212
EM213,DH213.DT213,DF213
EM214 ,DH214,DT214,DF214
EM215,DH215,DT215,DF215
EM216,DH216,DT216,DF216
EM217.,DH217,DT217,DF217
EM220,DH220,DT220, DF 220
EM221,DH221.DT221,DF 221
EM222.DH222,DT222,DF 222
EM223,DH223,DT223,DF 223

EM224 ,DH224 ,DT224 ,DF 226

SEQ 0026




003702
003710

003712
003720

003722
003730

003732
003740

003742
003750

003752
003760

003762
003770

003772
004000

004002
004010

004012
004020

004022
004030

004032
004040

004042
004050

(kFPBAQ FPITF FLTG PNT
ERROR POINTER TABLE

062652
070425

063117
070451

063252
070457

063405
070451

063541
070451

057655
070451

063675
070510

063734
070525

064020
070534

064066
070525

0646121
070525

064205
070525

064241
070510

064344
070525

064400
070510

064503
070510

064542
070510

04 3405
070151

064624
070540

PRT B

067052

067166

067255

067166

u67255

067255

067344

067405

067473

067533

067405

067621

067344

067621

067344

067344

067344

066262

067711

MACRO M1111

071316

071379

071370

071370

071274

071376

071472

071526

071546

071526

071526

071526

071472

071526

071472

071472

071472

070772

071560

:1TEM

JITEM

;ITEM

;ITEM

JITEM

J1TEM

JITEM

;ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

8B 3
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225
.WORD

226
.WORD

227
.WORD

230
.WORD

231
.WORD

232
.WORD

233
.WORD

234
.WORD

235
.WORD

23¢
.WORD

237
.WOPD

240
.WORD

241
.WORD

242
. WORD

243
.WORD

244
. WORD

245
. WORD

246
.WORD

247
.WORD

EM225.DH225,DT225,DF 225
EM226,DH226,DT226,DF 226
%M???.DHZ??.DT???.DF???
EM230,DH230,D7230,DF 230
EM231,DH231,DT231,DF 231
EM232,DH232,DT232,DF 232
EM233,DH233,DT7233,DF 233
EM234 ,DH234,DT234 ,DF 234
EM235,DH235,DT235,DF 235
EM236.,DH236,DT236,DF 236
EM237 ,DH237,DT237,DF237
EM240,DH240,DT240,DF 240
EM247,DHC4LT ,DT241,DF 241
EM242 ,DH242,DT242,DF 247
EM243,DH243,DT243,DF 243
EM244 ,DH244 DT 244 DF 244
EM245,DH245 ,DT245,DF 245
EM246,DH246,DT246,DF 246

EM247 ,DH247 ,DT247 ,DF 247

SEQ 0027




(KFPBAD FPI1F FLTG PNT
ERROR POINTER TABLE

897
898
899

000046
000052

064660
070540

064712
070540

064745
070546

065036
070552

065122
070552

065207
070552

065275
070552

065364
070552

065452
070552

065541
070552

065631
070552

065722
070552

066007
070552

066C74
070552

066161
070546

004322
00004¢€
033356
000052
000000
004322

PRT B

067756

067756

066352

066262

066262

066262

066262

066262

066262

066262

066267

066262

066262

066262

070016

C
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MACRO M1111
SEQ 0028
:1TEM 250
071576 JWORD  EMZ250,DH250,DT250,DF250
S1TEM 251
071576 .WORD EM251,DH251,DT251,DF 251
S1TEM 252
071610 .WORD EM252,DH252.DT252.DF 252
:ITEM 253
071622 .WORD EM253,DH253.,DT1253,DF253
JITEM 254
071622 .WORD EM254 ,DH254.DT254 ,DF 254
DITEM 255
071622 .WORD EM255,DH255,DT255,DF 255
;ITEM 256
071622 . WORD EM256,DH256,DT256,DF 256
:1TEM 257
071622 .WORD EM257,DH257.,DT257,DF 257
;ITEM 260
071622 .WORD  EM260,DH260,DT1260,DF260
;ITEM 261
071622 . WORD EM261 ,DH261,DT261,DF 261
JITEM 262
071622 .WORD EM262.DH262.DT262.,DF 262
;ITEM 263
071622 . WORD EM263,DH263,DT263,DF 263
JITEM 264
071622 .WORD EM264 ,DH264 ,DT264 ,DF 264
JITEM 265
071622 . WORD EM265 .DH265.DT265,DF 265
:1TEM 266
071610 .WORD  EM266,DH266,DT266,DF 266
SBTTL  ACT11 HOOKS
""tttt'itﬁttttttttt*t.it"l‘iﬁi*'ﬁt‘tltiiii..ﬂ*i.ﬁt.itﬁtlttl'ltt't'
;HOOKS REQUIRED BY A(T1!1
SSZZC=. :SAVE P(C
igggAD ::1)SET LOC.46 TC ADDRESS OF SENDAD IN .SEOP
"WORD 0 ::2)SET LOC.52 TO ZERO
. $SVPC ;; RESTORE P
SBTTL APT FARAMETER BLOCK




(KFPBAD FPITF FLTG PNT
APT PARAMETER BLOCK

000024
000044

004322
004322
004324
004326
004330
004332
004334

901

902

P03 004336

004336
004342

004350
004352

004356

004372
004400
004406
004414
004422
004430
004436
004444
004450
004454

004462
004470
004476
004504
004512
004514
004520
006522

004532
004536
004544
004550

004322

000200
000044
004322
004322

000000
001316
000010
000040
000000
000052

012706
005026
022706
001374
012706

012737
012737
012737
012737
012737
012737
012737
012737
016767
005067
005067
112767

012737
012737
012267
012737
005046
012746

000006
012767
000402
062706
012737
005067
012767

PRT B

0011C0
001140
001100

033436
000340
033716
000340
035734
000340

033422
000340
000002
004532

004522
000006
000010
000012

026660
004550

D
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000020
000022
000030
000032
000034
000036
000024
000026
026526

174433

000014
000016
026716
000010

026672

000010
174330

3
0

SEQ 0029
RN R AR AN RN R AR TR R AN AR RN A R AR NN AN AR R NN TR AN RR AR RR RN N kW
:SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
AR AR R A AR R R R AN R AR R R R AR R RN R RN R R R AN R NG RN O R OO e
$X=. ;. SAVE CURPENT LOCATION
.=24 ;;SET POWER FAIL TO POINT TO START OF PROGRAM
200 ;:FOR APT START UP
.46 ;;POINT TO APT INDIRECY ADDRESS PNIR,
SAPTHDR ;.POINT TO APT HEADER BLOCK
=.8X ;sRESET LOCATION COUNTER
T g e R Y
:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
:INTERFACE SPEC.
$APTHD :
$HIBTS: .WORD ( ;:TWO HIGH BITS OF 18 BIiT MAJLBOX ADDR.
SMBADR: .WORD  SMAJL ; JADDRESS OF APT MAILBOX (BITS 0-15
$TSTM: _WORD 10 J;RUN TIM OF LONGEST TEST
$PASTM: _WORD 40 ;;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
SUNITM: _WORD O ;oADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
.WORD  SETEND-SMAIL/2 ;;LENGTH MA]LBOX-ETABLE (WORDS)
START:

.SBTTL INITIALIZE THE COMMON TAGS
;;(LEAR THE COMMON TAGS ($CMTAG) AREA

MOV #SCMTAG,R6 ::FIRST LOCATION TO BL CLEARED
CLR (R6)+ ;2CLEAR MEMORY LOCATION

CMP #SWR,R6 ; ;DONE?

BNE .=6 ;.LO0OF BACK IF NO

MoV #STACK,SP :;SETUP THE STACK PCINTER
;JINITIALIZE A FEW VECTORS

MOV #S$SCOPE ,a#LOTVEC ;.I10T VECTOR FOR SCOPE ROUTINE
MOV #340,a#I0TVEC+2 ;,LEVEL 7
MOV #SERROR ,a#EMTVEC ;.EMT VECTOR FOR ERROR ROUTINE
MOV #3460 ,MEMTVEC+2 ;,LEVEL 7
MOV #STRAP ,a#TRAPVEC ;::TRAP VECTOR FOR TRAP CALLS
MOV #340,3#TRAPVEC+2,LEVEL 7
MOV #SPURDN , a#PWRVE( ;.POWER FAILURE VECIOR
MOV #3460, aMPWRVEC+2 ;;LEVEL 7
MOV SENDCT ,SEOPCT ::SETUP END-=-OF -PROGRAM (CCUNTER
CLR STIMES ;o INITIALIZE NUMBER OF ITERATIONS
CLR SESCAPE J.CLEAR THE ESCAPE ON ERROR ADDRESS
MOVB #1 . SERMAX ..ALLOU ONE ERROR PER TEST
JINITIALIZE THE “TB]T'' TRAP VECTOR. THEN LOAD LOCATION ‘SRTRN'’, IN
;THE "END-OF -PASS’'' (SEOP) ROUTINE, WITH A "RTI'' OR "RTT"’,
MOV #SRTRN,a#TBITVE( ::SET "T'"" 8IT VECTOR TO $RTRN
MOV #340,a#TBITVEC+2 ;:LEVEL 7
MOV #RT],SRTRN ;:SET SRTRN TO A RTI
MOV #E6SS ,AMRESVEC :;TRY TO DO A RTT
CLR -(SP) ;.DUMMY PS
MOV #64S8,-(SP) ssAND PC
RTT ;:TRY THE RTT
648 : ggv ZR;T,SRTRN :;RTT IS LEGAL==SET SRTRN TO A RTT
6

65%: ADD #10,SP JoRTT ILLEGAL~~CLEAN OFF THE STACK
66% : MOV NRESVEC+2 ,I#RESVEC ;;RESTORE TRAP (CATCHER
(LR $STBIT ;;CLEAR "' BIT SWITCH
MOV N.,SLPADR ;o INITIALIZE THE LOOP ADDRESS FOR SCOPE




(xFPBAO FP11f FLTG PNT PRT B
INITIALIZE THE COMMON TAGS

905

907
908
919

004556

004564
004570
004576
004604
004612
004620

004622
004624
004630
004632
004640
004646
004652
004656
004664
004666
004674

004674
004700
004702
004710
004712

004716
004722
004724
004732
004734
004742
004744
004746
004750
004 75€
004756

0C5020
005020

012767

013746
012737
012767
012767
022777
001012

000403
012716

00000¢
012767
012767
012637
005067
132767
001403
012767

005227
001047
022737
001443
104401

005737
001012
126727
061406
026727
001005
104405
000403
11276/

000420

004556

000004
004624
177570
177570
177777

004632
000376
000174
000004
174446
000200

001340

1727777
033356
004760
000042
176406
174200

000001

MACRQ M111

176324

000004
174334
174330
174320

174300
174274

174453
174244

100042

000001

000176

174156

MOV

E 3
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#.,SLPERR .. SETUP THE ERROR LOOP ADDRESS

:.SIZE FOR A HARDWARE SWIT(H REGISTER. IF NOT FOUND OR IT IS
;.EQUAL TO A "=1"", SETUP FOR A SCFTWARE SWITCH REGISTER.

MOV
MOV
MOV
MOV
{MP
BNE

BR
67%: MOV
RT]
68%: MOV
MOv
69%: MOV
(LR
BITR
BEQ
MOV
70%:

SNERRVEC,-(SP)  ;;SAVE ERROR VECTOR
#673 ,S¥ERRVEC  ;;SET UP ERROR VECTOR

#DSWR, SWR J;SETUP FOR A HARDWARE SWICH REGISTER

#ODISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER

#-1,aSWR ;2TRY TO REFERENCE HARDWARE SWR

69% JsBRANCH IF NO TIMEOUT TRAP OCCURRED
;:AND  THE HARDWARE SWR IS NOT = =1

68% ;;BRANCH IF NO TIMFOUT

#68%, (SP) ;:SET UP FOR TRAP RETURN

#SWREG, SWR ;.POINT TO SOFTWARE SWR

#D]ISPREG,DISPLAY

(SP)+ ,a#ERRVEC ;;RESTORE ERROR VECTOR

$PASS :;CLEAR PASS COUNT

NAPTSIZE.SENVM ::TEST USER SIZE UNDER APT

708 J:YES,USE NON=-APT SWITCH

#$SWREG, SWR ;:NO,USE APT SWITCH REGISTER

LSBTTL TYPE PROGRAM NAME
;2TYPE THE NAME OF THE PROGRAM [F FIRST PASS

INC N1 J2FIRST TIME?
BNE 713 ;JBRANCH IF NO
CMP #SENDAD ,a#¢6 2 ;2ACT=117?
BEQ 718 :JBRANCH [F YES
TYPE 778 ;sTYPE ASCIZ STRING
.S8TTL  GET VALUE FOR SOFTWARE SWITCH REGISTER
TST a2 ;;ARE WE RUNNING UNDER XXDP/A(T?
BNE 73% ;;BRANCH IF YES
(MPB $ENV 41 ;JARE WE RUNNING UNDER APT?
BEQ 73% ; ;BRANCH IF YES
(MP SWR,#SWREG ;;SOFTWARE SWITCH REG SELECTED?
BNE 74% ;BRANCH IF NO
GTSwWR ;JGET SOFT-SWR SETTINGS
BR 74%
73%: MOVR #1,8AUTOB ;;SET AUTO-MODE INDICATOR

764%:

B8R
::72%:  JASCIZ
71%:

LOOP:

- «TEST 1

» » B 23 B B B »

71$ ;.GET OVER THE ASCIZ
<CRLF>*(CKFPBAQ FPT11F FLTG PN1 PRT Bx<(RLF>

B 3222233222222 RN2S2 22200222 RRRRRRRRRSRRRRRRRRARRRRLRRERER A

ROUND\TRUNK TEST

THIS IS A TEST OF THE ROUND\TRUNK

FLOWS. IN PARTICULAR TWO THINGS ARE TESTED:
FIRST A CONDITION IN WHICH ROUNDING

RESULTS IN THE NcED FOR RENORMALIZATION, AND
SECOND THE PSW CONDITION (CODES N AND

. BIT COMMBINATIONS

[
;;tttt.tt.lQ"ii'*t.ﬁ.ii'ﬁ.i.itﬁtittttQit!Q.i‘ttﬁtltl‘iﬁ‘t.lil!QI

SEQ 0030




CKFPBAD FPITF FLTG PNT PRT B

n

ROUND\TRUNK TEST

005G20
920
921
922
923 005022

005022
924 005024
925 005030
926 005032
927 005040
928 005044
929 005046
930 005052
931 005054
932 005056
933 005062
934 005064
935 005070
936 005074
937 005076
938 005100
939 005104
940 005110
941 005114
942 005116
943 005120
944 005124
945 005126
946 005132
9¢? 005134
948 0057136
946 005140

000004

000137

003200

005052
006602

006612

006572
006622
000004

006572
006632
000014

005612
005660

005726

955 005144
005144
956 005146

958 005152
959 005154
960 005162
961 005170
962 005174
963 005176

970 005224
971 005226
972 005230
973 005234

104413
012704

170104
012737
012737
012700
172410
012700
172010
170295
012700
174010
012701
012702
022021
001402
000137

77205

04320C

005202
006522
006652

006662
006572
005642
000004

005774

—

F 3
MACRO M111T 18-SEP-79 13:43 PAGE 9-12

001236

001236
000244

TST1: SCOPE
;ROUND AND NORMALIZE TEST
Hh:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
MOV #320C,R4 JSET Flu, Flv, AND FD
LDFPS R4
MOV NHHZ , XS TMP?
MOV #HHPO RO JSET ACO OPERAND
DD (rRO) ,ACD
MOV #RHP1 RO ;FSPC
HH : ADDD (RO) ,ACO STEST INSTRUCTION
STFPS R5 :GET FPS
MOV #HHDATO RO JGET THE RESULT
STD ACO, (RO)
MOV #HHP2 R JIS IT CORRECT
MOV ”6 R2
HH3: (mp (RO)+,(R1)+
BEGC HH6
MOV #HHDATO RO :DID FLOW GO
MOV #HHP3 R ;FROM STATE 663
MOV N6 R2 :TO 313 INSTEAD
HHG : CMP (RO)+,(R1)+ :0F TO 353
BEQ HHS
JMP INHHERO
HHS : SOR R2 ,HH4
JMP a#HHER1
HH6 : SO8 R2 .HH3
CMF R4 ,RS JFPS CORRE(T?
BEQ HH/
+MP S#HHEROO

;THIS IS A TEST OF THE ABILITY
.OF NORMALIZE TO PRODUCE A ZERO EXP. AND
;OF THE R\T ALGORITHM TO PORPERLY SET THE FPS

HH7Z :

LPERR SSET UP THE LOOP GN ERROR ADDRESS.
MOV #043200,R4 :?EB FIU,FIV,AND FD
LDFPS R4

MOV NHHE , aAS TMP? : IN CASE UNDERFLOW
MOV MHHTRAP , a#F PVECT *TRAP OCCURS
MOV #HHPS RO :SET ACO OPERAND
LDD (RO) LACO
MOV #HHP6 RO :FSP(C

HHB ; ADDD (RO) ,ACO STEST INSTRUCTION
STFPS RS “GET FPS
MOV #HHDATO,RO TGET THE RESULT
STD ACO, (RO)
MOV #HHPSG ,R1 218 IT CORRECT
MOV ¥4 R2

HHG : cMP (RO)+, (R1)+
BEQ HH10
JMP SW#HHER?

HH10:  SOB R2,HHO

SEQ 0031




(kK FPBAQ

974
975
G76
977
978
979
980

981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998

1000

b cA bbb 2
ololololelalelele)
P uur G Ganr-hns G- SurGanr e
VOO ~NAWVIEANN —

FP11F FLYG PNT PRT B

ROUND\TRUNK TEST

005236
005242
005244
005246

00525¢
005252

005254
005260
005262
005270
005274
005276
005302
005304
005306
005312
005314
005320
005324
005326
005330
005334
005340
005344
005346
0065350
005354
005356
005362
005 364
005370
005372
005374

005400
005400
005402
005406
005410
005416
005424
005430
005432
005436
005440
005442
005446
005450
005454
005460
005462
005464
005470
305472

052704
02040%
001402
000137

104413

012704
170104
012737
012700
172410
012700
172010
170205
012700
1764010
012701
012702
022021
001415
012700
012701
012702
022021
001402
060137
077205
000137
077220
052704
020405
001402
000137

104413
012704
170104
012737
012737
012700
172410
012700
172010
170205
012700
174010
012701
012702
022021
001402
000137
077205
052704

100004

006042

043200

005302
006702

006712

006572
006672
000004

006572
006642
000004
006110
006156

100014

006224

000200
005436
036660
006702

006702

00657¢
006722
000004
006277
000000

MACRO M11M

001236

001236
000244

JTHIS IS A TEST
JABILITY TO SET

HH11:

HH12:

HH13:

HH14:

HH15:
HH16:

G
18-SEP=-79 13:43 PAGE 9-

BIlS
(Mp
BEQ
JMP

LPERR

MOV
LDFPS
MOV
MOV
LDD
MOV
ADDD
STFPS
MOV
STD
MOV
MOV
tMP
8EQ
MOV
MOV
MOV
(MP
8EQ
JMP
SOB
JMP
SOB
BIS
C(MP
8EQ
JMP

3
3

#100004 ,R4 JFPS (ORRE(CT?
R4 RS

HH11

SNHHER3

OF THE R\T ALGORITHM'S

BOTH N AND 2 ON A - O RESULT.

;SET UP THE LOOP CN ERROR ADDRESS.

;SET Flv, FIV, AND FD
;243200,R4
MHH12 ,an S TMP?
#HHPS RO ;SET ACO OPERAND
(RO) ,ACO
#HHPY RO JFSPC
(RO) ,ACO ;TEST INSTRUCTION
RS :G5ET FPS
#HHDATO,RO ;GET THE RESULT
ACO, (RO)
#HHP7 ,R1 ;IS IT LURRECT
#4 ,R2
(RO)+,(R1)+
HH16
#HHDATO RO
#HHP4 ,R1
#6 ,R2
(RO)+,(R1)+
HH15
aNHHERSG
R2 . ,HH14
aW#HHERS
R2,HH13
#100014 ,R4 :FPS CORRECT?
R4 RS
HH17
a#HHERG

;TEST THAT (C ARE CLEARED BY R\T

HH17:

HH18:

HH19:

HH20 :

LPERR

JSET UP THE LOOP ON ERROR ADDRESS.

MOV #00200,R4 ;SET FIV, Flv, AND FD
LCFPS R4

MOV MHH18 , XS TMP?2

MOV NFPSPUR ,a#FPVE(T

MOV #HHP8 RO :SET ACO OPERAND
LDD (RO) ,ACO

MOV #HHPS8 RO :FSPC

ADDD (RO) ,ACO :TEST INSTRUCTION
STFPS RS GET FPS

MOV #HHDATO,RO JGET THE RESULT
STD ACO, (RO)

MOV #HHP10 R LIS IT CORRECT
MOV #6 RZ

CMP (RO)+,(R1)+

BEQ HH20

JMP aWHHER?

SOB R2 ,HH1O

BIS #00000,R4 ;FPS (ORRECT?

SEQ 0032




& F PBAQ
Yﬂ

1029
1030
1031
1032
1033

1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055

1056

1057

1058

H 3
FP1'F FLTG PNT PRT &  MACRO MI111  18=SEP-79 13:43 PAGE 9-14

ROUND\TRUNK TEST
005476 020405 cme R4 ,RS
005500 001402 BEQ HH21
005502 000137 00€340 JMP a#HHERS

STEST THAT N IS SET BY R\T
005506 HHRT :
005506 104413 LPERR
005510 (12704 003200 MOV #2200 ,R6
005514 170104 LDFPS R4
005516 012737 005536 001236 MOV NHH22 ,RYSTMP)
005524 012700 006652 MOV #HHPS _RO
005530 172410 LDD (RO) ,ACO
005532 012700 006652 MOV #HHPS RO
005536 172010 MH22:  ADDD (K0) ,ACO
005540 170205 STEPS RS
005542 012700 006572 MOV #HHDATO, RO
005546 176010 STD ACO, (RO)
005550 012701 006732 MOV #HHP11 R
005554 012702 000004 MOV #4 ,R2
005560 022021 HH23:  CMP (RO)+, (R1)+
005562 001402 BEQ HH24
005564 000137 006406 MP SNHHERS
005570 077205 HH24:  SOB R2,HH2Z
005572 052704 000010 BIS #10,R4
005576 020405 CMP R4 RS
005600 001402 BEQ HHZS
005602 000137 006454 JMP SMHHER 10
005606 000137 006742 HH2S:  JMP SHHHDONE
005612 HHERO:
005612 010537 001252 MOV RS.a¥STMP10
005616 010437 001254 MOV R4 . HSTMPI1
005622 012737 006612 001240 MOV FHHP1 , 348 TMP3
005630 012737 006602 001242 MOV HHHPO , 34'S TMPS,
005636 012737 006572 001244 MOV #HHDATO, a#$ TMPS
005644 012737 006622 001246 MOV #HHP2 , Q¥ TMPG
005652 104207 1% ERROR  +207
005654 000137 006742 MP SMHHDONE
005660 i HHER :
005660 010537 001252 MOV RS, a#$TMP10
005664 010437 001254 MOV R4 .aNSTMP11
005670 012737 006612 001240 MOV WHHP , 3XS TMF3
005676 012737 006602 001242 MOV HHHPO . 3N TMPS
005704 012737 006572 001244 MOV AHHDATO , 3N TMPS
005712 012737 (06622 001246 MOV #HHP2 , NS TMPE
005720 104211 1% ERROR  +211
005722 000137 006742 JMP S#HHDONE
005726 HHEROO :
005726 (10537 001252 MOV RS, NSTMP10
005732 010437 001254 MOV R4 . aNSTMPI1
005736 012737 006612 001240 MOV NHHP1 , 34 TMP3
005744 012737 006602 001242 MOV #HHPO . 3XS TMPS
005752 012737 006572 001244 MGV #HHDATO, 3N TMPS
005760 012737 006622 001246 MOV #HHP?2 , 3XBTMPE
005766 104210 1% ERROR  +210
005770 000137 006742 JMP S#HHDONE
005774 HHER? :
005774 010537 0031252 MOV RS, a4$TMP10
006000 010437 001254 MOV R4 #$TMP11

JSET P

THE LOOP ON ERROR ADDRESS.
JSET FIV, FIV, AND FD

;SET ACO OPERAND
JFSP(

JTEST INSTRUCTION

;GET FPS
sGET THE RESULT

21S IT CORRECT

JFPS (ORREC:?

SEQ 0033
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\R ROUND\TRUNK TEST SEQ 0034
006004 012737 006662 001240 MOV #HHPG , NS TMP3
006012 012737 006652 001242 MOV #HHPS , xS TMP4
006020 012737 006572 001244 MOV #HHDATO , a¥STMPS
006026 012737 006642 001246 MOV NHHPSL , NS TMPG
006034 3104207 '$: ERROR  +207
006036 000137 006742 JMP a#HHDONE

1059 006042 HHER3:
006042 010537 001252 MOV RS,aNS$TMPI10
006046 010437 001254 MOV R4 ,aNSTMP1
006052 012737 006662 001240 MOV #HHPG , NS TMP3
006060 012737 006652 CO01242 MOV #HHPS ,aNS TMPS
006066 012737 006572 001244 MOV #HHDATO , a¥STMPS
006074 012737 006642 001246 MOV NHHPL , NS TMPE
006102 104214 1%: ERPOR  +214
006104 000137 006742 JMP aAMHHDONE

1060 006110 HHERS :
006110 010537 001252 MOV RS,a¥$TMP10
006114 010437 001254 MOV RS ,aNSTMP1
006120 012737 006712 001240 MOV NHHPO NS TMP3
006126 012737 006702 001242 MOV #HHPSB , NS TMPS
006134 012737 006572 001244 MOV #HHDATO , 3#STMPS
006142 012737 006672 001246 MOV N#HHP7 ,aNSTMPS
006150 104207 1%: ERROR +207
006152 000137 006742 JMP SNHHDONE

1061 006156 HHERS :
006156 010537 001252 MOV R5.a#$TMP10
006162 010437 001254 MOV R4 ,aNSTMP11
006166 012737 006712 001240 MOV #HHPO NS TMP3
006174 012737 006702 001242 MOV #HHPE , NS TMPS
006202 012737 006572 001244 MOV SHHDATO , a#STMPS
006210 012737 006672 001246 MOV MHHP7 , NS TMPG
006216 104216 1%: ERROR +216
006220 000137 006742 JMP aN#HHDONE

1062 006224 HHERG:
006224 010537 001252 MOV RS5.a#$TMP10
006230 010437 001254 MOV R4 ,aNSTMP11
006234 012737 006772 001240 MOV #HHPO NS TMP3
006242 C12737 006702 001242 MOV #HHPB , NS TMP4
006250 012737 006572 001244 MOV #HHDATO , a¥STMPS
006256 012737 006672 001246 MOV NHHP7 ,aNSTMPG
006264 104215 1%: ERROR  +215
006266 000137 006742 JMP aNHHDONE

1063 006272 HHER?7:
006272 010537 001252 MOV RS.aN#STMP10
006276 010437 001254 MOV R4 ,a¥STMP1
006302 012737 006702 001240 MCV #HHPE ,aNSTMP3
006310 012737 006702 001042 MOV NHHPB , NS TMPS
006316 012737 006572 001244 MOV #HHDATO , s#S TMPS
006324 012737 006722 001246 MOV #HHP10 , ¥ TMP6
006332 104207 1%: ERROR  +207
006334 000137 006742 JMP a#HHDONE

1064 006340 HHERS :
006340 C °S37 001252 MOV RS.a#$TMP10
006344 010437 001254 MOV R4 ,a#S$TMP11
006350 012737 006702 001240 MOV #HHPS ,aN S TMP3
006356 012737 006702 001242 MCvV NHHPS , anS TMP4

006364 012737 006572 001244 MOv #HHDATO, 3#$TMPS




J 3
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ROUND\TRUNK TEST SEQ 0035
006372 012737 006722 001246 MOV #HHP 10 ,ans TMPE
006400 104212 1% ERROR  +212
006402 000137 006742 JIMP a#HHDONE
1065 006406 HHERS:
006406 010537 001252 MOV RS,a#$TMP10
006412 010437 001254 MOV R4 ,a#8TMP11
006416 012737 006652 001240 MoV #HHPS ,ansTMP3
006424 012737 006652 001247 MOV NHHPS , anSTMP4
006432 012737 006572 001244 MoV #HHDATO , a#S$TMPS
006440 012737 006732 001246 MOV #HHP11 , a8 TMPE
006446 104207 1%: ERROR  +207
006450 000137 006742 JMP a#HHDONE
1066 006454 HHER"O:
006454 010537 001252 MoV RS5.,a#$TMP10
006460 010437 001254 MOV R4 ,a¥8TMP 11
006464 012737 006652 001240 MOV #HHPS , oS TMP3
006472 012737 006652 001242 MOV #HHPS ,aNS TMPS
006500 012737 006572 001244 MOV #HHDATO ,a#STMPS
006506 012737 006732 001246 MOV #HHP 11 , a8 TMPS
006514 104213 1%: ERROR +213
006516 000137 006742 JMP a#HHDONE
1067 006522 013703 001236 HHTRAP: MOV a¥STMP2 ,R3 :WAS THE TRAP T0O 244
1068 006526 0627G3 000002 ADD #2,R3 ;ON THE INSTRUCTION
1069 006532 (020316 CMP R3, (SP) :BEING TESTED?
1070 006534 001402 BEQ 1%
1071 006536 000137 036660 JMP a#F PSPUR
1072 006542 011637 001236 1% : MOV (SP) ,a#$TMP?2 :FAILURE OF FPS INTERRUPI
1073 :DISABLE BIT (FID-1)
1074 006546 (022626 (MP (SP)+,(SP)+ ;70 INHIBIT TRAP.
1075 006550 170201 STFPS  R1
1076 006552 010137 001240 MOV R1,a#$TMP3
1077 006556 170301 STST R1
1078 006560 010137 001242 MCV R1,348TMP4
1079 006564 104217 2%: ERROR  +217
1080 006566 000137 006742 JMP A HHDONE
1081 006572 (000000 HHDATO: 0
1082 006574 000000 0

1085 006602 000452 HHPQ :

1089 006612 ) HHP1 :

QNN NN LY
(@ AV RV LV, [, SNV, LU, AV, 1,V]
PO oMo
(VL IV L RV TV TV
rorony Loy

1093 006622 000600 HHP? : JHHPO + HHP1 WITH

;PROPER NORMALIZATION

1097 006632 000400 HHP3:

(o]
(e

JHHPO + HHP1 WITH
;BAD NORMAL [ZATION

1 006642 000000 HHFS

—
n
3
§ N
o
OOOCOOHOOORN == AN == 0O0O
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ROUND\TRUNK TEST

11
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— ek b

~R
VY N

1150
1151
1157

L

i

006702

=
XR

006710
006712
006714
006716
006720
006722
006724
006726
006730
006732
006734
006736
006740
0067462
0067472

006744

006746
006746

000000
000000
100200
000000

000000
000000
000300
000000

000000
000000

100000

106412

000004

104413

K 3
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0
0
HHPS 100200
0
0
0
HHPG : 300
0
5
HHP7 : 100000 SHHP?  HHPB + HHP9
8 : HHPS + HHP6
0]
HHPS 200
0
0
0
HHPO : 100300
0
3
HHP1(: 800 JHHPI10 HHP8 + HHPS
8
HHP11: 600400 CHHP11 = HHPS ¢ HHPS
0
0
HHDONE :
RSE TUP ;G0 INITIALIZE THE FPS AND STACK, AND
:SEE ]F THE USER HAS EXPRESSED
:THE DESIRE TO CHANGE THE SOF TWARE
:VIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).
.-' AR ARNAN AR AN R RNARANR R RAANARARRAARANRANNARAARAARNRAAARNAAANAARAARAANNRNANNNONOIRNY
JeTEST 2 OVER\UNDER TEST

.*THIS IS A PARTJAL TEST OF THE OVER\UNDER
J*FLOWS. ONE OVERFLOW AND TWO UNDERFLOW
;*CONDITIONS ARE CHECKED. THE REMAINING
J*UNDERFLOW COND. AND THE REMAINING OVERFLOW
;*COND. WILL BE CHECKED LATER USING THE

J*XXX INSTRUCTION. HERE EACH CONDITION TESTED
;*]S (HECKED BOTH WITH TRAPS ENABLED

;*(FJU=1 OR FIV 1) AND ALSO WITH TRAPS
;*DISABLED (FJu=0 OR flv=0).

W

)
a2 Zl 22222 RRRRRSRARRRRARRRRRRRRRRRRARXARRR2R D] ]

1S12:  SCOPE
éégsr OVERFLOW CONDITION wITH TRAP DISABLER F1v=0
" LPERR :SET UP THE LOOP ON ERROR ADDRESS.

SEQ 0036




(KFPBAQ FPITF FLTG PNT PRT B
Tl OVER\UNDER TEST

53 006750 012704 000200
54 006756 170104
55 006756 012737 007004
56 006764 012737 010036
57 006772 012700 011610
58 006776 172410
59 007000 012700 011610
60 007004 172010
61 007006 170205
62 007010 012700 011540
63 007014 174010
007016 012701 011620
007022 012702 000004
007026 022021
007030 001402
007032 000137 010134
007036 077205
007040 052704 000006
007044 020405
007046 001402
007050 000137 010202

007054 104413

007056 012704 001200
007062 170104

007064 012737 007112
007072 012737 007130
007100 012700 011610
7104 172410

06 012700 011670
12 172010

14 170000

16 012700 011540
22 174010

126 000137 010250
7130 013703 001236
90 007134 062703 000002
91 007140 020316

92 007142 001402

93 007144 000137 036660
94 007150 011637 001236
95 007154 022626
96

97

98

99

o +]
0

007156 170205
007160 012700 011540
007164 174010
199 007166 012701 011620
200 007172 012702 000004
1201 907176 022021
1202 007200 001402
1203 007202 000137 010316
1204 007206 077205
1205 007210 052704 100006
1206 007214 020405
1207 007216 001402
1208 007220 000137 010366

L 3
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MOV #200,Ré6

LDFPS  Ré
001236 MOV #GG2, NS TMP?
000244 MOV #GGERO, a#F PVE(T
MOV #GGPS .RO
LDD (RO) ,ACO
MOV #G6PS RO
6G2:  ADDD  (R0),ACO
STFPS RS

MOV #GGDATO,RO
STD ACO, (RO)
MOV #GGP6,R1

MOV #4 R2
663: CMP (RO)+. (R1)+

BEQ 664

JMP MNGGERT
664 : S08 R2.GG3

BIS #6 R4

CMP R4 RS

BEQ 665

JMP a#GGERZ

JCLEAR FJu, Flv, AND SET ¢

;SET ACO OPERAND
;FSRC

JTEST INSTRUCTION
:GET FPS

:GET THE RESULT

;1S IT CORRECT

sFPS CORRECT?

;TEST OVERF._.OW WITH TRAPS ENABLED

SFIV = 1
665
LPERR
MOV #1200,R4
LDFPS  Ré
001236 MOV #GGE ., NS TMP2
000244 MOV #GG7 ., aNFPVECT
MOV #GGPS RO
LDD (RO) ,ACO
MOV #GGP5 RO
GG6 : ADDD (RO) ,ACO
CFCC

MOV #GGDATO,RO
STD ACO, (RQ)
JMP a#GGER3

GG7: MOV aNSTMP2 R3
ADD #2,R3
(mp R3, (SP)
BEQ 1$
JMP a#f PSPUR

1%: MOV (SP) ,a#$TMP2
cMP (SP)+,(SP) +
STFPS RS

MOV #GGDATO,RO
STD ACO, (RO)
MOV #GGP6 R1

MOV #4 R2
GG8: CMP (RO)+,(R1)+
BEQ GG9

JMP MNGGERS
GGY: S08 R2,GG8
BIS #100006 R4
CmMpP R4 ,RS
BEQ 18
JMP aNGGERG

JSET UP THE LOOP ON ERROR ADDRESS.
;CLEAR FIU, SET FIv, AND FD

;SET ACO OPERAND

.FSPC
JTEST INSTRUCTION

sGET THE RESULT
;IS IT CORRECT

JFPS CORRECT?

SEQ 0037




M 3
CKFPBAO FP11F FLTG PNT PRT B MACRO M1111 18-SEP~79 13:43 PAGE 9-19
T2 OVER\UNDER TEST

1209 007224 012704 000010 18: MOV #10,R4
1210 ;CHECK FEC
1211 007230 170305 STST RS
1212 007232 020405 CMP R RS
1213 007234 001402 BEQ 6610
1214 007236 000137 010320 JMP MGGERS
1215 :CHECK UNDER FLOW CONDITION WITH
1216 *TRAPS DISABLED (FIU = 0)
1217 007242 GG10:
007242 106413 LPERR
1218 007244 012704 000200 MOV #0200,Ré4
1219 007250 170104 LDFPS R4
1220 007252 012737 007300 001236 MOV ¥GG11, N8 TMP2
1221 007260 012737 010434 000244 MOV #GGER? , @#F PVECT
1222 007266 0°2700 011560 MOV #GGP2,R0
1223 007272 172410 LDD (RO) ,ACO
1224 007276 012700 011570 MOV #GGP$.RO
1225 007300 172010 GG11: ADDD  (RO).ACO
1226 007302 170205 STFPS RS
1227 007304 012700 011540 MOV #GGDATO,R0
1228 007310 1764010 STD ACO, (RO)
1229 007312 012707 011620 MOV #GGP6.R1
1230 007316 012702 000004 MOV ¥4 R2
1231 007322 022021 GG12: (MP (ROY+, (R1)+
1232 007324 001402 BEQ GG13
1233 007326 000137 010532 JMP 4GGERS
1234 007332 077205 GG13:  SO8 R2.GG12
1235 007334 052704 000004 BIS ¥4 R4
1236 007340 020405 CMP R4 RS
1237 007342 001402 BEQ G614
1238 007344 000137 010600 JMP MGGERY
1239 “CHECK UNDERFLOW CONDITI
1240 -TRAP ENABLED (FIU = 1)
1241 007350 GG14:
007350 104413 LPERR
1242 007352 012704 002200 MOV #2200 ,R4
1243 007356 170104 LDFPS R4
1244 007360 012737 007406 001236 MOV #GG15, aNsTMP?
1245 007366 012737 007424 000244 MOV #GG16. aMFPVECT
1246 007374 012700 011560 MOV #GGP2.RO
1247 007400 172410 LDD (RO) ,ACO
1248 007402 012700 011570 MOV #GGP$.RO
1249 007406 172010 GG15: ADDD  (RO),ACO
1250 007410 170000 CFCC
1251 007412 012700 011540 MOV #GGDATO, RO
1252 007416 174010 STD ACO, (RO}
1253 007420 000137 010646 IMP a¥GGER10
1254 007424 013703 001236 GG16: MOV s TMP2 ,R3
1255 007430 062703 000002 ADD #2.R3
1256 007434 021603 CMP (SP).R3
1257 007436 001402 BEQ 18
1258 007440 000137 (36660 mP a¥FPSPUR
1259 007444 011637 001236 1$: MOV (SP) ., A4S TMP?
1260 007450 022626 CMP (SP)+,{SP)+
1261 007452 170205 STFPS RS
1262 007454 012700 011540 MOV #GGDATO, RO

1263 0076460 174010 STD ACO, (RO}

;SET UP THE LOOP ON ERROR ADDRESS.
JSET FIU, FIV, AND FD

;SET ACO OPERAND
JFSRC

:TEST INSTRUCTION
;GET FPS
:GET THE RESULT

;IS IT CORRECT

JFPS CORRECT?

ON WITH

;SET UP THE LOOP ON ERROR ADDRESS.
JSET FIU, FIV, AND FD

;SET ACO OPERAND
JFSPC

;JTEST INSTRUCTION

;GET FPS
JGET THE RESULT

SEQ 0038




(KFPBAO FP1TF FLTG PNT PRT B
T2 OVER\UNDER TEST

1264 007462 012701 011630
1265 007466 012702 000004
1266 007472 022021
1267 007474 001402
1268 007476 000137 010714
1269 007502 077205
1270 007504 052704 100000
1271 007510 020405
1272 007512 001402
1273 007514 000137 010762
1274 007520
}g;g 007520 012704 000012
1277 007524 170305
1278 007526 020405
1279 007530 001402
1280 007532 000177 001272
1281
1282
1283 007536

» 007536 104413
1284 007540 012704 000200
1285 007544 170104
1286 007546 012737 007574
1287 007554 012737 011076
1288 007562 012700 011560
1289 007566 172410
1290 007570 012700 011640
1291 007574 172010
1292 007576 170205
1293 007600 012700 011540
1294 007604 174010
1295 007606 012701 011620
1296 007612 012702 000004
1297 007616 022021
1298 007620 001402
1299 007622 000137 011174
1300 007626 077205
1301 007630 052704 000004
1302 007634 020405
1303 007636 001402
1304 007640 000137 011242

-

N 3
MACRO M1111 18-SEP-79 13:43 PAGE 9-20

MOV #GGP7 ,R1 IS 1T ZORRECT

MOV #4 R
GG17: CMP (RO)+,(R1)+
BEQ GG18

JMP a¥GGER11
GG18:  SOB R2,GG17
BIS #100000,R4

CMP R4 RS ;FPS CORRECT?
BEQ 2%
2 JMP a#GGERT 2
1%: MOV #12 ,Ré
JCHECK FEC
STST RS
CMP R4 ,RS
BEQ GG19

JMP dGGER13
;CHECK UNDERFLOW CONDITION WITH TRAPS
:DISABLED (FlU = O

GG19:
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
MOV #0200,R4 JSET FIU, FIV, AND FD
LDFPS R4
00136 ’ MOV #GG20, anrsTMP2
000244 MOV #GGER14 ,a#FPVECT
MOV #GGP2 R0 ;SET ACO OPERAND
LDD (RO) ,ACO
MOV #GGP8 RO ;FSPC
GG20:  ADDD (RO),ACO JTEST INSTRUCTION
STFPS RS JGET FPS
MOV #GGDATO,RO ;JGET THE RESULT
STD ACO, (RO)
MOV #GGP6,R1 ;1S IT CORRECT
MOV #4 R2
GG21: (MP (RQ)+,(R1)+
BEQ GG22

JMP aGGERTS
GG22:  SOB R2.GG21

BIS # R4 JFPS CORRECT?
(MP R4 RS

BEQ GG23

JMP S#GGER16

SEQ 0039
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T2 OVER\UNDER TEST

1306

MACRO M111°

B 4
18-SEP=79 13:43 PAGE 10

JOHECK UNDERF OW (ONDITION WiTH TRAP

StQ 0040
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FP11F FLTG PNT PRT B

OVER\UNDER TEST

007644
007644 1
007646 0
007652 1
007654 O
007662 0
007670 0
007674 1
007676 O
007702 1
007704 1
007706 O
007712
007714
007720
007724 062700
007730
007732
007734
007740
007744
007746
007750
007754
007756
007762
007766
007770
007772

1746010

012704

170305
020405
001402
000167

000137

013701
062701
020116
001402
000137

170301
020127
001372
022626
012700
174010
012737

10026

10056
10060

Ssess
o ¥ N ol

002200
007702
007720
011560

011640

011546
011310

001236
000002

056660
001236
011540
011650
000004
011356
100004

001456
000012

001372
011660
001236

000002
036660
000010

J11540
011610

MACRO M11M

6G23:

001236

000244

GG24:

GG25:

1%

GG26:

GG27:

6G28:
GGERO:

108 :

001240

C 4
18-SEP-79 13:643 PAGE 11

JENABLED (FIU = 1)

LPERR

MOV #2200 R4
LDFPS R4

MOV #GG24 , NS TMP?
MOV #GG2S. a¥FPVECT
MOV #GGP2.R0
LDD (RO) ,ACO
MOV #GGP8,RO
ADDD  (RO).ACO
CFCC

MOV #GGDATO, RO
STD ACO, (RO)
P MNGGER17
MOV aNSTMP? RO
ADD #2 RO

cMP RO (SP)

BEQ 1%

™ aNFPSPUR
MOV (SP) . aN$ TMP?
CMP (SP)+, (SP)+
STFPS RS

MOV ¥GGDATO, RO
STD ACO, (RO)
MOV ¥GGP9,R1
MOV ¥4 R2

CMP (ROY+, (R1)+
BEQ 6627

MP HGGER18
SOB R2, 6626

BIS #100004 ,R4
CMP R4 RS

BEQ 1

M GGER20

MOV #12 R4
;CHECK FEC

STST RS

cMP R4 ,RS

BEQ GG28

JMP GGER19

IMP N GGDONE
KOV NS TMP2 R1
ADD #2.R1

cMP R1,(SP)

BEQ 108

P a#FPSPUR
STST  R1

CMP R1,410

BNE 5$

CMP (SP)+.,(S5P)+
MOV #GGDATO, RO
STD ACO, (RO)
MOV #GGPS , a#$ TMP3

T UP THE LOOP ON ERROR ADDRESS.
T FIU, FIV, AND fD

;SET ACO OPERAND

:FSR(C
;TEST INSTRUCTJION

;GET FPS
JGET THE RESULT

;IS IT CORRECT

;FPS CORRECT?

SEQ 0041

R




CSFPBAO FP11F FLYG PNT PRT B

5%

5%

1368
1369

1370
1371
1372
1373

1374
1375

OVER\UNDER TEST

010104
010112
010120
010126
010130

010134
010134
010140
010144
010152
010160
010166
010174
010176

010202
010202
010206
010212
010220
010226
010234
010242
010244

010250
010250
010254
010260
010266
010274
010302
010310
010312

010316

010320
010320
010324
010330
010336
010344
010352
010360
010362

012737
012737
012737
104220
v00137

010537
010437
012737
012737
012737
012737
104232
000137

010537
010437
012737
012737
012737
012737
104221
000137

000706

010537
010437
012737
012737
012737
012737
104226
000137

001252
001254
011610
011610
011540
011620

011660

001252
001254
011610
011610
011540
011620

011660

D 4
MACRO M1111 18-SEP-79 13:43 PAGE 11-1

001242 MOV #GGPS , N8 TMPG
001244 MOV #GGDATO, a#S TMPS
001246 MOV #GGPG , 3N TMPS
1%: ERROR  +270
JMP a#GGDONE
GGER?:
MOV RS, anS$TMP10
MOV R4, aNSTMPY 1
001240 MOV #GGPS ,aNSTMP3
001242 MOV #GGPS ,arS TMP4
001244 MOV #GGDATO, a#STMPS
001246 MOV #GGPG , NS TMPS
1%: ERROR +207
JMP a#GGDONE
GGERZ:
MOV RS5,a/8TMP1(
MOV R4, aNSTMPY1
001240 MOV #GGPS5 ,aNSTMP3
001242 MOV #GGPS , aNS TMP4
001244 MOV #GGDATO,a¥S TMPS
001246 MOV #GGP6 , aNSTMPE
1%: ERROR +232
JMP a#GGDONE
GGER3:
MOV RS.,a#$TMP10
MOV R4, aNSTMPT1
001240 MOV #GGPS ,aNSTMP3
001242 MOV HGGPS ,anS TMPS
001244 MOV #GGDATO ,a#$ TMPS
001246 MOV #GGPG6 , aNS TMPE
1%: ERROR +221
JMP a#GGDONE
GGER4: BR GGER1
GGERS:
MOV RS,a#$TMP10
MOV RS ,a¥STMP1
001240 MOV #GGPS , NS TMP3
001242 MOV #GGPS ,aNS TMP4
001244 MOV #GGDATO, a¥S$TMPS
001246 MOV #GGP6 , NS TMPG
1%: ERROR +226
JMP a#GGDONE
GGERG6:
MOV RS,a#$TMP10
MOV R4 ,aNS$TMP ]
001240 MCvV #GGPS ,aNSTMP3
Co1242 MOV #GGPS , NS TMPL
001244 MOV #GGDATO, a¥s TMPS
001246 MOV #GGP6 , a4 TMPE
1%: ERROR  +227

JMP a#GGDONE

SEQ 0047
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010542
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010556
010564
010572
010574

1392

1393 010600
010600
010604
010610
010616
010624
010632
010640
010642

1394

1395 010646
010646
010652
010656
010664
010672
010700
010706
010710

1396

1397 010714
010714
010720
010724
010732
010740
010746

013701
062701
020116
001402
000137

170301
020127
001372
022626
012700
174010
012737
012737
012737
012737
104224
000137

010537
010437
012737
012737
012737
012737
1064207
000137

010537
010437
012737
012737
012737
012737
104232
000137
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010437
012737
012737
012737
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MACRO M1111  1B=-SEP=79 13:43 PAGE 11-¢

GGER7:

5¢%:
10%:

001240
001242
001244
001246

%

GGERS:

001240
001242
001244
001246

1%:

GGER9:

001240
001242
001244
001246

1%:

GGER10:

001240
001242
001244
001246

1%:

CGER11:

001240
001242
001244
001246

MOV
ADD
(MP
BEQ
JMP

STST

MOV
STD

ERROR

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV

aNSTMP? R
#2,R1
R1,(SP)
109

a#f PSPUR

R1

R1,#12

5%
(SP)+,(5P)+
#GGDATO,RO
ACO, (RO)
#GGP3,ass TMP3
#GGP2 ,aNS TMPS
#GGDATO, a#S TMPS
#GGPE , NS TMPS
+2264

a#¥#GGDONE

RS, a#$TMP10

R4, a¥$TMP1 1
#GGP3 ,ass TMP3
#GGP2 , a4 S TMPS
#GGDATO, a#$TMPS
#GGP6, NS TMPE
+207

a#GGDONE

RS, a#$TMP10

R4, INETMP ]
#GGP3 . aN$TMP3
AGGP2 ,a#$TMPS
#GGDATO, a#$TMP5
#GGP6 , ¥ TMPS
+232

a#GGDONE

RS ,a#$TMP10

R4 ,a¥$TMP11
#GGP3 ,aN$TMP3
#GGP2 ,aN#$TMP4
#GGDATO, a#$TMP5
#GGP7 ,aN$ TMPG
+225

a#GGDONE

RS, a#$TMPI0

R4, INSTMPT T
#GGP3,aNSTMP3
#GGP2 , NS TMPS
#GGDATO, asS TMPS
#GGP7 , NS TMPE

SEQ 0043
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1398
1399

1400
1401

1402
1403
1404
1405
1406
16407
1408
1409
1410
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1415
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1419
1420

OVER\UNDER TEST
010754 104207

010756 000137
010762
010762 010537

0
010766 010437
010772 012737
011000 012737

4
2
& 000137
0
0

010537
X 010437
040 012737
011046 012737
011054 012737
011062 012737
011070 104230
011072 000157

011076 013701
062701
020116
001402
000137

170301
020127
0C1372
022626
012700
174010
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011630
011660
01236
00000°
036660

000012

001252
001254
011560

F
MACRO M1111  18~SEP-79 13:43 PAGE 11-3

1%:

GGER12:

001240
001242
001244
001246

1%:

GGER13:

001240
001242
001244
001246

1%:

GGER14:

5%:
1C$:

001240
001242
001244
001246

1%:

GGER15:

001240
001247
001244
001246

1%:

GGFR16:

001240

ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
tERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
ADD
(Mp
BEQ
JMP

STST
(MP
BNE

r
-

MOV
STD

MOV
MGV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV

MOV
MOV
ERROR
JMP

MOV
MOV
MOV

%

+207
INGGDONE

RS.,a¥#$TMP10
RG,aNSTMP1
#GGP3, axsTMP3
#GGP2 , NS TMP4
#GGDATO, a¥STMPS
#GGP7 ,aNSTMPE
+231

¥ GGDONE

RS,a#$TMP10

R4, aNSTMPI1
#GGP3,assTMP3
#GGP2 ,aNS TMPS
#GGDATO ,a#STMPS
HGGP7 , 348 TMPE
+230

a#GGDONE

WS TMP2 R
#2,R1
R1,(SP)
108

a#F PSPUR

R1

R1,#12

b} 3
(SP)+,(SP)+
#GGDATO,RO
ACO, (RO)

#GGF] ,a#$TMP3
#GGP3 ,aN$TMPS
#GGDATO, a#$TMPS
#GGP6 , IS TMPE
+22¢2

a#GGDONE

R5,a¥$TMP10

R4, INSTMPT1
#GGP2 ,NSTMP3
#GGPB,aN$TMPS
#GGDATO, a#$TMP5
#GGP6 , NS TMPE
+207

a#GGDONE

R5,a#8TMP10
R4, aNS$TMPT
#GGP2, NS TMP3

SEQ 0044
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1437
1438
1639
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FP11F FLTG PNT PRT B

OVER\UNDER TEST

011260 012737
011266 012737
011274 012737
011302 10423¢
0713064 000137

01310

011310 010537
011314 010437
011320 012737
011326 012737
011334 012737
011342 012737
011350 10423
011352 000137

011356

011356 010537
011362 010437
11366 012737
011374 012737
0°1402 012737
01141C 0127%7
011416 104207
011420 000137

011424

011424 (10537
011430 010437
011434 012737
011442 012737
011450 012737
011456 012737
0711464 104230
011466 000137

011472 010537
011476 010437
011502 012737
012737
012737
012737
104231
(00137

000000
000000
000000
000000

060300

— b d —b b b b ——d
gwf\;—a—n
oOSRONO

— b amd b
VIWALAW NSNS

g\nmv\\nm VIVAVAMGA - VALA I
mgo:u\;o Lo Wl NTw)
o

OOOOO0OO0 OOO0O0 OOMOO

P L
—t e b b —

011640
011540
011620
011660

001252
001254
011560
011640
011540
011650

011660

001252
001254
0115690
011640
011540
011650

011660

001252
001254
011560
011640
011540
011650

011660

001252
001254
011560
011640
011540
011650

011660

MACRO M1111

001242
001244
001246

001240
0N1242
001244
001246

001240
Co1242
001244
001246

001240
00124¢
001244
001246

001240
001242
001244
001246

1%:

GGER17:

1%:

GGER18.

1%:

GGER19:

1%:

GGERZ20:

1%:

GGDATQ:

GGP1:

GGP2:

G
18~SEP=79 13:43 PAGE 11=-4

MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERR
JME

ERROR

4

#GGP8 ,aN$ TMPS
#GGDATO, a#s TMPS
#GGP6 , aN$ TMPS
+232

a#GGDONE

RS.a¥$TMPI10

R4 ,aNSTMP11T
#GGP2, NS TMP3
#GGP8 , ans TMPS
#GGDATO ,a¥#$TMP5
#GGP9, NS TMPE
+223

a#GGDONE

RS,a#$TMP10

RS ,NSTMPT T
#GGP2,aNS$TMP3
NGGPE , NS TMPS
#GGDATO, a#$TMPS
#GGPY , NS TMPE
+207

a#GGDONE

RS,aN$TMP1)

R4, NSTMP1
#GGP2 , NS TMP3
#GGP8 , anS TMPS
#GGDATO, anSTMPS
#GGPY , NS TMPG
+230

a#GGDONE

RS ,a¥$TMP10
R4, a8 TMP1 1
#GGP2,aNSTMP3
#GGP8 , a¥$ TMPS
#GGDATO, a#5 TMP5
#GGPY NS TMPE
+231

a#GGDONE

SEQ 2045
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011644
011646
011650
011652
011654
011656
011660
011660

1473
1479
148C

011662
1481
1482 011664

011664
1483 011666
1484 011672
1485 011674
1486 011700
1487 011702
1488 011706
1489 011714
1490 011716

104412

900004

104413
012704
170104
012700
172410
012700
012737
177620
020027

FP1'F FLTG PNT PRT B
OVER\UNDER TEST

000200
013309

013310
011714

013314

001236

H 4
MACRO M1111  1B=-SEP-79 13:43 PAGE 171-5

0
0
GGPY: 200
0
?
GGP4: 10200
0
8
GGPS: 67600 ;OVER FLOW = GGPS ¢ GGPS
0
GGP6: 0 JOVERFLOW RESULT
0 JUNDERFLOW RESULT
0 ;GGP6 = GGP4 + GGPS
0 ; = GGP3 + GGP2 (FIU - O)
: = GGP3 + GGPI
GGP?7: 82400 ;GGP7 = GGP3 + GGP2 (FlU 1
0
0
GGP8: 340
0
0
0
GGP9: 100
0
0
0
GGDONE :

RSE TUP ;G0 INITIALIZE THE FPS AND STACK; AND
;SEE IF THE USER HAS EXPRESSED

sTHE DESIRE TO CHANGE THE SOF TWARE
JVIRTUAL CONSOLE SWITCH REGISTER (HAS

;THE USER TYPED CONTROL G?).

‘;tﬁﬁ.iit.ﬁiﬁitii*titi*ttiiiltiit.ﬁtttitittﬁtttttt.tttttttttittlt

*TEST 3 LDCFD AND LDCDF TEST
bl
:*THIS IS A TEST OF LDCFD AND LDCDF.
- &
;;tt.ttttititttttitttttttttit*tttttttttttttttttttttttlttt‘ﬁtitttt
TS13:  scoPE
;TEST FOR CORRECT AUTO INCREMENT CONSTANT.
HX1:
LPERR :SET UP THE LOOP ON ERROR ADDRE SS.
MOV #200,R4
LDFPS R4
MOV #HXP1 RO
LDC (RO) ,ACO
MOV #HXP2 RO
MOV #HX2 , NS TMP?
HX2: LDCFDP  (RO)+,ACO
CMP RO, #HXP2+4 ;1S RO CORRE(T

SEQ 0046




(KFPBAY FP11F FLTG PNT PRT B
13 LDCFD AND LDCDF TEST

1491 011722
1492 011724
1493 011730
1494 011730
1495 011732
1496 011736
1497 011740
1498 011744
1499 011750
500 011752
1501 011754
1502 011760
1503 011764
1504 0137770
1505 011772

— e d —d nd ) o ——d b —d

12042
12046

12054
012056

ONNINNY) = ——

2

CONONDWNI=OVO N

VI LA N AN
b:\bJ\h:\b«»UﬂN&pﬂ%ﬁNUﬁ»%ﬂBh}
VS NN = O 000NV WA -
oo RN

— e —h ——h nd b wmd ) b b

le\)r\: —a—h-gog

OoOrO OO

—d aml el e

001402
000137

170205
012700
174010
012701
012702
022120
001415
012701
012700
012702
022120
001402
00C_37
077205
000137
077220
012704
020405
001402
000137

104413
012704
170104

012700
172410

012700
012737

170001
177420

020027
001402
000137

170205
012700
170011
174010
012701
012702
022120
001415

012701
012700
012702
022110

012656
013270
013360
000004

013310
013270
000004

012716
C12746
000200

013074

000200

013300

013310
012056

013320
012676

013270

013370
000004

013360
013270
000004

001236

MACRO M111°

HX3:

HX& :

HXS:

HX6 :
HX7:

JNOW
HX8:

HX9:

HX10:

HXTY:

HX12:

I
1B~SEP~79 13:43 PAGE 11-6

BLQ
JMP

STFPS
MOV
STD
MOV
MOV
(MP
BEQ
MOV
MOV
MOV
(MP
BEQ
JMP
SOB
JMP
SOR
MOV
CMP
BtQ
JMP
TEST

LPERR

MOV
LD

MOV
MOV

SETF
LDCDF

(MP
BEQ
JMP

STFPS

SETD
STD
MOV
MOV
CMP
8EQ

MOV
MOV

(MP

HX3
aNHXERT

RS
#HXDATO,RO
ACO, (RO)
#HXP7 R
N6 RC
(R1)+,(R0O)+
HX7

#HXP2 R
#HXDATO,R0O
#6 ,R2
(R1)+,(RO)+
HX6
WHXER?

R2 ,HXS
aAHXER3

R2 ,HX4
#200,Ré4

R4 RS

HX8
a#HXERS
LDCDF

MOv #200,R4
LDFPS Ré&

#HXP1 RO
(RO) ,ACO

#HXP2 RO
WHX9 ,a¥ S TMP?2

(RO) +'ACO

RO ,#HXP2+10
HX10
#HXERS

RS
#HXDATO,RO

ACO, (RO
#HXP8,R1

n ,R2
(R1)+,(RO) ¢
HX14

#HXP7 ,R1
#HXDATO,R0O
#4 R2
(R1)+,(R0O)

4

JGET FPS

:GET ACO
JSEE JF RESULT IS
:CORREC(T

;DID FD GET
; COMPLIMENTED”

JFPS (ORRECT?

;SET UP THE LOOP ON ERROR ADDRESS.

JTEST INSTRUCTION

;WAS A GOOD
;CONSTANT USED
;TO INCREMENT RO?

sGET RESULT

IS IT CORRECT?

;DID FD FAIL TO GET

SEQ 0047




J &
(KFPBAQ FP1T1F FLTG PNT PRT B MACRO M1171  18-SEP=-79 13:43 PAGE 11-7

13 LDCFD AND LDCDF TEST SEQ 0048
1547 012136 00140¢ BEQ HX13 ;COMPL [MENTED?
15648 C12140 000137 013032 JMP aW#HXERG
1549 012144 (077205 HX13: SOB R2,HX"2
}gg? 012146 000137 013062 JMP SNHXER7
}22% 012152 077220 HX14: SoB R2 . HXT11
1554 012154 012704 000000 MOV #0 R4 ;FPS CORREC(CT?
1555 012160 020405 (MP R4 ,RS
1556 012162 001402 BEQ HX15
}ggg 012164 000137 013014 JMP aNHXERS
;ggg ;TES™ GR7 IMMED]ATE MODE CONSTANT
1561 012170 HX15:
1562 012170 104413 LPERR :SET UP "HE LOOP ON ERROR ADDRESS.
1563 012172 012704 000200 MOV #200,R4
1564 012176 170104 LDFPS R4 :SET £D
1565 012200 012737 012216 001236 MOV HHX16, NS TMP.
1566 012206 012737 013112 000004 MOV #HXERS ,a#ERRVECT
1567 012214 005001 CLR R1
1568 012216 177427 043243 Yx16: LDCFD  #5201,ACO
1569 012222 005201 HX165: INC R1
1570 012224 005201 INC R1
1571 012226 005201 INC R1
1572 012230 012737 036712 000004 MOV #(PSPUR,a#ERRVECT
1573 012236 020127 000003 CMP R1,43 :SEE IF PC WAS
1574 072242 001402 8EQ HX17 :CORRECT
}ggg 012244 000137 013146 JMP a#HXERTO
1577 012250 HX17:
1578 012250 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
1579 012252 012704 000200 MOV #200,R4
1580 012256 170104 LDFPS R4
1581 012260 012737 012306 001236 MOV #HX18, a8 TMP?2
1582 012266 012700 013350 MOV #HXP6 RO
1583 012272 172410 LDD (RO) ,ACO
1584 012274 012737 036712 000004 MOV #CPSPUR ,a#ERRVECT
1585 012302 012700 013%10 MOV #HXP2 RO
122? 012306 177410 HX18: LDCFD  (RO) ,ACO
1588 012310 012700 013270 MOV #HXDATO RO
1589 012314 174010 STD ACO, (RO) JGET RESULT.
1590 012316 012701 013360 MOV MHXP7 ,R1
1591 012322 012702 000004 MOV #4 R2
1592 012326 022021 HX19: cMP (RO)+,(R1)+ IS RESULT CORRE(CT?
1593 012330 001402 BEQ HX20
15946 012332 000137 01276 JMP a#HXFR?2
}ggg 012336 077205 HX20: SOR R2 ,HX19
1597 JTEST LDCFD WITH NEGATIVE OPERAND
1598 012340 HX21:
012340 104413 LPERR JSET JUP THE 1 OOP ON ERROR ADDRESS.
1599 012342 012704 000200 MOV #200,R6
1600 012346 170104 LDFPS R4




(KFPBAQ FPITF FLTG PNT PRT B
T3 LOCFD AND LDCDF

1601 012350
1602 012356
1603 012362
1604 012364
1605 012370
1606
1607 012372
1608 012376
1609
1610 012400
1611 012404
1612 012410
1613 012412
1614
1615 012414
1616 012420
1617 012424
1618 012430
1619 012432
1620 012434
1621 012440
1622 012442
1623
1624 012446
1625
1626
1627
1628 012450
012450
1629 012452
1630 012456
1631
1632 012460
1633 012464
1634 012466
1635
1636 012470
1637 012476
1638 012502
1639
1640 012504
1641
1642 012506
1643 012512
1644
1645 012514
1646 012520
1647 012524
1648 012526
1649 012530
1650 012534
1651
1652 012536
1653 012542
16564 012544
1655 012546
1656

012737
012700
172410
012700
177610

012700
174010

012701
012702
022120
001415

012701
012700
012702
022120
001402
000137
077205
000137

077220

1046413
012704
170104

012700
1724610
172010

012737
012700
177410

170205

012700
1764010

012701
012702
022120
001402
000137
077205

012704
020405
001402
000137

TEST

012370 001236
013350

013330C

013270

013340
000004

013360
013270
000004

013200
013220

000200

013300

012502 001236

013300

013270

013300
000004

013250

000204

012776

MACRO M1

HX22:

HX22%:

HX24 :

HX25:

HX26:
sTEST
HX27:

HX28:

HX29:

HX30:

K
18=-SEP=79 13:43 PAGE 11~

MOV
MOV
LDD
MOV
LDCFD

MOV
STD

MOV
MOV
CMP
BEQ

MOV
MOV
MOV
CMP
B-Q
JMP
SOB
JMP

SO8
LDCFD

LPERR
MOV
LDFPS

MOV
LDD
ADDD

MOV
MOV
LDCFD

STFPS

MOV
STD

MOV
MOV
cMP
BEQ
JMP
S0B

MOV
(MP
BEQ
JMP

NHX22 , NS TMP?
#HXP6 RO
(RO) ,ACO
#HXP4 RO
(RO ,ACO

#HXDATO,RO
ACO, (RO)

#HXPS ,R1

#4 ,R2
(R1)+,(RO)+
HX26

MHXP7 R1
#HXDATO,RO
#4 R2
(R1)+,(R0O)+
HX25
aMHXERT1
R2.,HX24
ANFHXERTZ

R2,HX23
0

#200,R4
R4

#HXP1 RO
(RO ,ACO
(RO ,ACO

#HX28 , aNSTMP?
#HEXP1,RO
(RO) ,ACO

RS

#HXDATO,RO
ACO, (RO)

#HXP1 ,R1

#4 R2
(R1)+,(R0O)+
HX30
a#HXER13
RZ.HX29

#204 R4
RG RS
HX 31
aWHXERSG

4
8

;GET RESULT

JWAS SiGN INCORRECT

JSET UP THE LOOP ON ERROR ADDRESS.

;GET RESULT

JIS IT 02

;FPS CORRECT

SEQ 0049




(KFPBAQ FP11F FLTG PNT PRT B
LDCFD AND LD(DF TEST

T3

1657
1658
1659 012552
012552
1660 012554
1661 012560
1662
1663 012562
1664 012566
1665
1666 012570
1667 012576
1668 012602
1669
1670 012604
1671
1672 012606
1673 012612
1674
1675 012614
1676 012620
1677 012624
1678 012626
1679 012630
1680 012634
1681
1682 012636
1683 012642
1684 012644
1685 012646
1686 012652
1687
1688
1689
1690 012656
1691 012664
1692 012670
1693 012672
1694
1695 012676
1696 012704
1697 012710
1698 012712

1699

700 012716
701 012724
702 012732
703 012740
704 012742

OO
&K
o
—h
3
o~
o}

38

1
1
1
1
1
1
1
1
1
1
1
1
1

NNNNNNNN

—
=0

104413
012704
170104

012700
172410

012737
012700
177410

170205

012700
174010

012701
012702
022120
001402
000137
077205

012704
020405
001402
000137
000137

012737
010037
104234
000137

012737
010037
104237
000137

012737
012737
012737
104233
000137

012737
012737
012737
104241
000137

010537

000200

013350

012602
013300

013270

013300
000004

013250

000204

012776
013400

013314
001240

013400

013320
001240

013400
013310
013360
013270
013400
013310
013360
013270
013400

001240

L
18=-SEP=-79 13:43 PAGE 11-9

A

;SET UP THE LOOP ON ERROR ADDRESS.

MACRO M1111
STEST  LDCFD O
HX31:
LFERR
MOV #200,Ré4
LDFPS R4
MOV #HXPG RO
LDD (RO) ,ACO
001236 MOV NHX32, NS TMP?
MOV #HXPT .RO
HX32: LDCFD  (RO),ACO
STFPS RS
MOV #HXDATO, RO
STD ACO, (RO) :GET RESULT
MOV #HXP1 R1
MOV #4 R2
HX33:  (MP (R1)+,(RO)+ ;1S IT ZERD?
BEQ HX 34
JMP S#HXER13
HX34 : SOB R2 ,HX33
MOV #204 ,R4 :FPS CORRECT?
CMP R4 RS
BEQ HX35
JMP NHXERY
HX35: JMP a#HXDONE
;RO INCORRECT
001242 HXER1: MOV NHXP2+4 , aNSTMPS
MOV RO, A4S TMP3
1%: ERROR  +23¢
JMP a#HXDONE
001242 HXERS: MOV #HXP2+10 , 30$ TMPL
MOV RO, a#$TMP3
1%: ERROR  +257
JMP aNHXDONE
:REPORT BAD DATA
001244 HXER2: MOV NHXP? , aN$ TMPS
001250 MOV NHXP7 . NS TMP7
001246 HXER22: MOV #HXDATO, S TMPG
1% ERROR  +233
JMP SNHXDONE
001244 HXER3: MOV NHXP2 , NS TMPS
001250 MOV NHXP7 . NS TMP7
001246 HXER33: MOV #HXDATO, 348 TMPE
1% ERROR 4241
MNP S#HXDONE
HXERG: MOV RS, aN$TMP3

SEQ 0050




(KFPBAQ FP11F FLTG PNT PRT B
LDCFD AND LDCDF TEST

T3

7

7

7

7

732

733 013112
734 013116
735 013120
736 013124
737 013126
738

7
7
7
14
7

1
1

:
1739 013132
1740 013136
1741 013140
1742 013142
1743

1744 013146
1745 013152
1746 013154
1747 013160
1748 013164
1749 013166
1750 013172
1751 013174
1752

1753 013200
1754 013206
1755 013214
1756 013220
1757 013226
1758 013234
1759 013242
1760 013244
1761

1762 013250
1763 013256
1764 013264
1765

1766 013270
1767 013272
; 68 813274

7
769 013276

010437
104240
000137

010537
010437
106242
000137
012737
012737
012737
104244
000137

012737
012737
012737
104243
000137

032716
001005
022716
001402
000137

011637
022626
104235
000137

162701

012737
012737
000137
012737
012737
012737
104245
000137

012737
012737
000137

000000
000000
000000
000000

001242
013400

001240
001242

013400
013310
013370
013270
013400
013310
013370
013270
013400
000001
012222
036712

001236

013400
00C003

012222
001242

001240
013400

013330
013340
012732
013330
013340
013270

013400
013300

013300
012732

M 4
MACRO M1111 18-SEP-79 13:43 PAGE 11-10
MOV R4, Q¥ TMP4
1%: ERROR +240
JMP a#HXDONE
HXER8: MOV RS.a#8$TMP3
MOV R4 ,a¥$ TMPS
1%: ERROR +242
JMP a#HXDONE
001244 HXER6: MOV RHXP2 , 3N TMPS
001250 MOV #HXPS ,aNS TMP/
001246 HXER66: MOV #HXDATO , a#$ TMPE
1%: ERROR  +244
JMP a#HXDONE
001244 HXER7: MOV #HXP2 ,aN S TMPS
001250 MOV #HXPS ,aNS TMP7
001246 MOV #HXDATO, a#S TMPS
1%: ERROR +243
JMP a#HXDONE
HXER9: BIT #1,(SP)
BNE 1%
CMP #HX165, (SP)
BEQ 1%
JMP a#CPSPUR
1%: MOV (SP) ,ansTMP?2
CMP (SP)+,(5P)+
2%: ERROR  +235
JMP S¥HXDONE
HXER10: SUB #3,R1
ASL R1
MOV #HX165,R2
MOV R2,a¥#8TMPS
suB R1.,R2
MOV R2.a#$TMP3
1%: ERROR +236
JMP a#HXDONE
001244 HXER11: MOV HHXP4 , a4 S TMPS
001250 MOV #HXPS ,a#STMP7
JMP aHHXER2?2
001244 HXER12: MOV HHXPL , a4 S TMPS
001250 MOV NHXPS ,au S TMP7
001246 MOV #HXDATO, a#$ TMP6
1%: ERROR  +245
JMP a#HXDONE
001244 HXER13: MOV #HXP1 ,a”8TMPS
001250 MOV #HXP1 ,a48TMP7
JMP HXERZ2Z
HXDATC: O
0

0
0

SEQ 0051

JSEE IF IT
;AN ODD ADDRESS




CKFPBAO FP11F FLTG PNT PRT B
13 LDCFD AND LDCDF TEST

1770

1771 013300 000000
1772 013302 000000
1773 013304 000000
};;é 013306 000000
1776 013310 000577
1777 013312 177776
1778 013314 177777
1779 013316 177776
1780 013320 005201
1781 013322 000000
1782 013324 000000
1783 013326 000000
17846 013330 100577
1785 013332 177776
86 013334 177777
87 013336 177776
88 013340 100577
013342 177776
013344 000000
013346 000000
013350 000252
013352 125252
013354 125252
013356 125252

013360 000577
013362 177776
013364 000000
013366 000000
013370 000577
013372 177777
013374 000000
013376 000000

013400
013400 104412

Qo NN NN NNNYNY
SRR ER R PR

— ad wd d b ) b b b ad o b o ) b b b
\Nn

3

1807
1808
809

1817
1818

013402 000004
1819
1820

N &
MACRC M1111 18-SEP-79 13:43 PAGE 11-11

HXP1:

HXP?2 :

HXP3:

HXPG :

HXPS :

HXP6 :

HXP7 :

HXP8 :

HXDONE :

RSETUP

;GO INITIALIZE THE FPS AND STACK; AND
;SEE IF THE USER HAS EXPRESSED

;THE DESIRE TO CHANGE THE SOF TWARE
JVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).

';ttttttttttlttltlt*tttﬁtititttti**t*ittt*ttttttttttﬁtttttttttttt

SRTEST &

CMPD TEST

L
;*THIS IS A TEST OF THE CMPD INSTRUCTION. NOTE THAT A SUBROUTINE
;*1S USED TO SET UP OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE

s *RESULT
. %

S

:Qttttﬁﬁtt*tt..ititttli"ttii.t.iiﬁ‘lt.ttttttt!tttl‘tittttt!tttt

TST4:

SCOPE

JTEST THE C(MPD INSTRUCTION WITH (FSRC=AC=0)

SEQ 0052




(kFPBAQ

14

(MPD TEST

1821 013404
013604
1822 013406
1823 013412
013420
18264 013422
013430
1825 Q13432
1826 013434
1827 013436
1828 013440
1829
1830
1831
1832 013442
013442
1833 013444
1834 013450
013456
1835 013460
1836 013462
1837 013464
1838 013466
1839 013470
1840 013472
1841 013474
1842 013476
1843
1844
1845 013500
013500
1846 013502
1847 013506
013514
1848 013516
1849 013520
1850 013522
1851 013524
1852 013526
1853 013530
1854 013532
1855 013534
1856
1857
1858 013536
013536
1859 013540
1860 013544
013546

13552

-
W
\N
N
©

1
1
1
1

13564

eololelelelelele

SRR REER

104001

104413
004737
000000

000000
025252
052525
125252
052525
000200
006200
000210
104003

104413
004737
000000
000000
125252

FPI1F FLTG PNT PRT B

0146216
000000

000000

014216
000000

014216
000000

014216

000000

MACRO M1111
AAAT:
LPERR
JSR
000000 1%: .WORD
000000 ?2%: .WORD
3%: 200
204
200
4% ERROR
;TEST (MPD WITH
AAA? :
LPERR
JSR
000000 1%: .WORD
2%: 25252
52525
125252
52525
b ¥ 200
200
210
4% ERROR
JTEST CMPD WITH
AAAS:
LPERR
JSR
000000 1%: .WORD
2%: 125252
125252
52525
125252
3%: 200
210
200
(S: ERROR
JTEST CMPD WITH
AAAS :
LPERR
JSR
1%: 25252
52525
125252
52525
000000 2%: .WORD
3%: 200
210
200
4%: ERROR

——

B 5
1B=SEP=79 13:43 PAGE 11-12

;SET UP THE LOOP ON ERROR ADDRESS.

PC,a#(MPSUB

OIOIOJO ,'ACO

0.0.0.0 2 FSRC s
;FPS BEFORE EXECUTION
JFPS AFTER EXECUTION
;ERROR FPS

+1 ;FPS ERROR

(AC=0) AND FSRC POSITIVE.

JSET UP THE LOOP ON ERROR ADDRESS.

PC,a#CMPSUB

0.0,0.0 ;AC
sFSRC
JFPS BEFORE EXECUTION
;FPS AFTER EXECUTION
;ERROR FPS

+3 JFPS ERROR

(AC=0) AND FSR( NEGATI]VE

JSET UP THE LOOP ON ERROR ADIRESS.

PC,a#CMPSUB

0.0.,0,0 sAC
JFSRC
JFPS BEFORE EXECUTION
JFPS AFTER EXECUTION
;ERROR FPS

+4 ;FPS ERROR.

(FSRC=0) AND AC POSITIVE

sSET UP THE LOCP ON ERROR ADDRESS.

PC.,a#(CMPSUB
JAC

0.0,0.0 JFSRC

:FPS BEFORE EXECUTJON
:FPS AFTER EXECUTION
:ERROR FPS

+5 :FPS ERROR

SEQ 0053




(KFPBAQ FPI1F FLTG PNY PRT 8

14

CMPD TEST

1869
1870
1871
1872 013574
013574
1873 013576
1874 013602
1875 013604
1876 013606
1877 013610
1878 013612
013620
1879 013622
1880 013624
1881 013626
1882 013630
1883
1884
1885 013632
013632
1886 013634
1887 013640
1888 013642
1889 013644
1890 013646
1891 013650
1892 013652
1893 013654
1894 013656
1895 013660
1896 013662
1897 013664
1898 013666

1902 013670
013670
013672
013676
013700
013702
013704
013706
013710
013712
013714
013716
01372C
013722
013724

ZRTR3RS

—
Lol eNelollol ol o} o}
—d Dk b =

NS WN=O

1918

1919 013726
013726

1920 013730

Y o PP, P
VIRD WAL

POVANI N ~ £~
NN —
NN NN

AV 1,8 ]
—
QO

104006

104413
004737
052525
12525¢
052525
125252
125252
052525
125252
052525
000200
000210
000200
104007

104413
004737
125252
052525
125252
052525
052525
125252

014216

000000 000000

014216

014216

014216

—

C 5
MACRO M?111  18-SEP-79 13:43 PAGE 11-13

;TEST (MPD WITH (FSRC=0) AND AC NEGATI]VE

AAAS :
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC.,a#(MPSUBR

1%: 125252 ;AL
125252
52525
125252

2% .WORD 0.0.0.0 JFSRC

3% 200 ;FPS BEFORE EXECUTION
200 ;FPS AFTER EXECUTION
210 ;ERROR FPS

4% ERROR +6 ;FPS ERROR

;TEST CMPD WITH AC POSITIVE AND FSRC NEGATI]IVE

AAAG :
LPERR :SET UP THE LOOP ON FRROR ADDRESS.
JSR PC.,a#CMPSUB

1%: 52525 JAC
125252
52525
125252

2%: 125252 ::FSRC
52525
125252
52525

3%: 200 JFPS BEFORE EXECUTION
210 ;FPS AFTER EXECUTION
200 ;ERROR FPS

A ¥ ERROR +7 :FPS ERROR

TEST CMPD WITH AC NEGATIVE AND FSRC POSITIVE

AAA7 :
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC.,a#(MPSUB
1%: 125252 JAC
52525
125252
52525
2% : 52525 :FSRC
125252
52525
125252
3% 200 ;FPS BEFORE EXECUTION
200 JFPS AFTER EXECUTION
210 JERROR FPS
A ERROR +10 ;FPS ERROR.

JTEST (MPD WITH AC POSITIVE AND FSRC POSITIVE
A:gg EAC LESS THAN EFSRC.

LPERR ;SET UP THE LOOP ON ERROR ADDRESS.

<SR PC,3#(MPSUB

SEQ 0054
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14 CMPD TEST SEQ 0055
1921 013734 012345 18 12345 :AC
1922 01373 067654 67654
1923 013740 032101 32101
1924 013742 023456 23456
1925 013744 023456 28 23456 ;FSRC
1926 013746 076543 76543
1927 013750 021012 21012
1928 013752 034567 34567
1929 013754 000200 38 200 :FPS BEFORE EXECUTION
1930 013756 000200 200 *FPS AFTER EXECUTION
1931 013760 000210 210 *ERROR FPS
1932 013762 104011 4% ERROR +1 ;JFPS ERROR
5
1935 ;TEST (MPD WITH AC POSITIVE, FSRC POSITIVE AND EAC GREATER THAN EFSRC
1936 013764 AMAS : 4
013764 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1937 013766 004737 014216 JSR_ PC,asCMPSUB
1938 013772 045676 18 45676 :AC
1939 013774 054321 54321
1940 013776 0712345 12345
1941 014000 067654 67654
1962 016002 034567 2% : 34,567 :FSRC
1943 014004 065432 65432
1644 016006 101234 101234
1945 0164010 056765 56765
1966 014012 000200 33 200 :FPS BEFORE EXECUTION
1947 014014 000210 2% JFPS AFTER EXECUTION
1948 014016 000200 200 *ERROR FPS
1949 014020 104032 4$: ERROR  +12
1951 ;TEST CMPD WITH AC POSITIVE, FSRC POSITIVE AND A(C EQUAL 10 FSRC
1952 014022 AAAT0:
016022 104413 LPERR JSET UP THE LOOP ON ERROR ADDRESS.
1953 014026 004737 014216 JSR  PC,a#CMPSUB
1954 014030 012345 1% 12345 ;AC
1955 014032 067012 67012
1956 014034 034567 34567
1957 0164036 012345 012345
1958 014040 012345 2% 12345 ;FSRC
1959 014042 067012 67012
1960 014044 034567 34567
1961 014046 012345 012345

1962 014050 000200 3%: 200 ;FPS BEFORE EXECUTION




(KFPBAQ

T4

(MPD TEST

1964 014052
1965 014054
1966 014056
1967
1968
1969
1970 014060
014060
1971 014062
1972 014066
1972 014070
1974 014072
1975 014074
1976 014076
1977 014100
1978 014102
1979 C14104
1980 014106
1981 014110
1982 014112
1983 0141174
1984
1985
1986
1987 014116

1988 014120
1989 014124
1990 014126
1991 014130
1992 0164132
1993 014134
1994 014136
1995 014140
1996 014142
1997 014144
1998 014146
1999 014150
2000 014152
2001
2002
2003
2004 014154
014154
2005 014156
2006 014162
2007 014164
2008 014166
2009 014170
2010 014172
2011 014174
2012 014176
2013 014200
2014 014202
2015 014204
2016 014206
2017 014210

104016

FP1TF FLTG PNT PRT B

014216

014216

014216

E S5
MACRO M1111  18-SEP=79 13:43 PAGL 1/
204 JFPS AFTER EXECUTION
200 ;ERROR FPS
6%: ERROR +13 ;FPS ERROR

JTEST (MPD WITH AC POSITIVE, FSRC POSITIVE, EAC EQUAL TO EFSRC,
;AND FSR(C GREATER "HAN AC,

AAATT:

1%:

2%:

3%

4%

LPERR :SEV UP THE LOOP ON ERROR ADDRESS.
JSR PC.,a#(MPSUB

12345 ;AC

67012

34567

012345

12345 :FSRC

70123

45670

123456

200 JFPS BEFORE EXECUTION
200 JFPS AFTER EXECUTICN
210 JERROR FPS

ERROR +14 ;FPS ERROR

JTEST CMPD WITH AC POSITIVE, FSRC POSITIVE, EAC EQUAL TO EFSRC,
JAND AC GREATER THAN FSRC.

AAA1?2:

1%:

2%:

3%:

4%

LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC.,a#(MPSUB

54321 :AC

76543

21076

54321

54321 ;FSRC

65432

107654

32107

200 ;FPS BEFORE EXECUTION
210 JFPS AFTER EXECUTION
200 :ERROR FPS

ERROR +15 ;FPS ERROR

JTEST CMPD WITH AC NEGATIVE, FSRC NEGATIVE, EAC EQUAL TO EFSRC,
JAND AC GREATER THAN FSR(

AAA13:

1%

2%:

3%

4%:

LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR P(C.,a#(MPSUB

112345 SAL

(3210

76543

21076

112345 :FSR(

564321

07654

32107

200 ;FPS BEFCRE EXECUTION
210 ;FPS AFTER EXECUTION
200 ;ERROR FPS

ERROR +16 ;FPS ERROR

-

SEQ 0056




CKFPBAQ FP11F FLIG PNT PRT B
(MPD TEST

T4

2018
2019

2020 014212 000137 (C14406

2021
2022
2023
2026
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046 014216
2047
2048 014220
2049 014224
2050
2051 014226
2052 014234
2053 014236
2054
2055 014240
2056 014242
2057
2058 014246
2059 014250

2060
2061 014252
2062
2063 014254
2064
2065 014260
2066 0146264
2067 074270
2068 014276
2069 014302
2070 014306
2071 (14370
2072
2073
2074 014312

012601

016100
170100

012737
010100
1724610

010100
062700

000240
173410

170205
016104

010137
010137
062737
010537
010437
020405
001410

026105

000020

014250

1000010

00002¢

001240
001242
000010
001244
001246

000024

001236

001242

JMP

F
MACRO M1111  1B=SEP=79 13:43 PAGE 12-7

AN AAADONE

5

JFINISHED (MPD TEST,

2 THIS SUBROUTINE, CMPIUB, IS CALLED TO SET UP, EXECUTE
;AND (CHECK THE RESULTS OF A CMPD INSTRUCTION.
;1T IS CALLED THUS:

JSR PC,
ACARG: .WORD X, X
F SRCARG: .WORD X, X
FPSB: .WORD X
FPSA: .WORD X
FPSE: .WORD X
ERR: ERROR +X
(ONT:

*THE OPERANDS ARE SET UP
“FPSB IS _OADED INTO THE

;AFTER THE EXECUTION THE FP

. THEN THERE WAS NO ERROR

sTHE FPS 1S INCORRECT IT IS

;THE FAILURE.

IF THE F°S IS
;RETURNED TO THE ERROR (ALL AT LOCATION ERR.

égSING ACO FOR THE AC OPERAND).
S.

a#¥ (MPSUB
X ;AC OPERAND
XX . FSRC OPERAND

;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
.ERROR FPS

.FPS ERROR

RETURN ADDRESS

THEN
IS EXECUTED.
IF IT IS A MAT(H

THE INSTRUCTION, CMPD,
S IS CHECKED AGAINST FPSA.

AND CONTROL IS RETURNED TO CONT. IF

COMPARED WITH FPSE [N AN ATTEMPT TO ANALYSE
THE SAME AS FPSE THEN CONTROL IS
IF THE FPS WAS

JNOT CORRECT BUT DIDN'T MAT(H FPSE A GENERAL ERROR IS REPORTED
;JAND CONTROL IS PASSED TO COWT.

CMPSUB: MOV
MOV

| DFPS

MOV
MOV
LDD

MOV
ADD

NOP
1%: CMPD

STFPS

MOV

MOV
MOV
ADD
MOV
MOV
(MP
BEQ

(MP

(SP)+ R

20(R1) ,RO
RO

#1%,a48TMP?
R1,RO
(RO),ALO

R1,RO
#10,R0

(RO) ,ACO
R5
22(R1) R4

R1,348TMP3
R1.a#$TMP4
#10., 348 TMP4
RS, a#STMPS
R4 . NS TMP6
R4 -RS

3%

24(R1) RS

JPICK UP A POINTER TO THE
JARGUMENTS.

;GET THE FPS BEFORE EXECUTICN.
JLOAD IT INTO THE FPS.

;SAVE ADDRESS OF (MPD INSTRUCTION.

;GET ADDRESS OF AC OPERAND.
;LOAD ACO OPERAND

;COMPUTE FSRC OPFRAND
;ADDRESS

sFOR SCOPING.
JEXECUTE THE TEST INSTRUCTION.

;SAVE FPS AFTER INSTRUCTION.
GET EXPECTED FPS,

;IF INCORRECT SET UP FOR
;AN ERROR CALL.

JWAS FPS CORRECT?
sBRANCH [F YES.

;JWAS THE FPS THE SAME

SEQ 0057




p—

(KFPBAQ
T4

2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102

2103
2104
2105
2106

NRORNLND Y
—b b b 2 2
—==2000
00 ~NO0o~N

nororONO NN
ol and e b B
rORUNOAON) —
SN OO

FPI1F FLTG PNT
(MPD TEST

014316
014300
014324

001C03
062701
000111

014326
014330

014332
01433¢
014340
014342
014346
014350
014352

014354

014360
014360
014364
14372
014374

014376
014404

10400°
00041°

012700
1764010
010102
012703
022220
001003
077303

000161

010137
012737
104002
000767

000000
000000

014406

014406 104412

014410 000004

0164412 104413
014414 012704

PRT B MACRO M1111
000026

2%:
014376 2% :
000004

/'$:
000030 5%:

6%:
0012¢0
014376 001242

7%:
000000 000000 (MPIMP:

AAADONE :

SeTEST S

04020C

BNE
ADD
JMP

ERROR
BR

MOV
STD
MOV
MOV
(MP
BNE
SOR

JMP
MOV
MCvV
ERROR
B8R

.WORD

RSETUP

G
18~SEP=79 13:43 PAGE 12-2

2%
#26 ,R1
(R1)

+1
5%

¥(MPTMP RO
ACO, (RO)
R1,R2

#4 ,R3
(R2)+,(RO)+
6%

R3,48

30(RT)
R1,a#ETMP3
lgMPTMP,QJSTMPL
+

5%

0.0.0.0

JAS THE EXPECTED INCORRECT FPS?
;BRANCH IF NO MAT(H.

IF THE EXPECTED INCORRECT
JFPS MATCHED THE RESULTANT fPS

JRETURN TO THE ERROR CALL

;JIN THE CALLING ROUTINE.

JOTHERWISE REPORT INCORRECT FPS

JIF FPS WAS (ORRECT MAKE SURE
JACO WAS NOT AFFECTED BY (MPD.

;RETURN
JREPORT A(CO MODIF!ED BY (MPD

JRETURN

;GO INITIALIZE THE FPS AND STA(CK; AND
;SEE IF THE USER HAS EXPRESSED

:THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).

a4 3422 R332SRt dRARSRRRRRRARRRRRRRRRRRRRRREN)

DIVD WITH (FSR(C=0) AND (BUT FD) TEST

$*THIS IS A TcST OF THE DIVD INSTRUCTION WITH A
THE CONDITION IS CHECKED WI™H BOTH

L4

;*/ERO DIVISOR,
;*TRAP ENABLED AND TRAPS DISABLED.

x

':.tttttlttitt*ttﬁtilitt"tﬁttt*tttltttittlttttﬁtt.ttt'ttt'ttttt.

1ST15:

SCOPE

JFIRST TEST DIvD WITH (FSRC-AC=0) AND TRAPS DISARBLED.

8RR :

LPERR

MOV

#40200,R4

;SET UP THE LOOP ON ERROR ADDRESS.
JSET UP FPS

;WITH INTERRUPTS

;DISABLED.

SEQ 0058




2146

2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168

2169
2170
217
2172
2173
2174
2175
2176
2177
2178
2179

FP11F FLTG PNT PRT B
DIVD WITH (FSR(=0) AND (BUT FD) TEST

014420 170104 LDFPS
016422 012737 014664 000244 MOV
014630 012737 014450 001236 MOV
014436 012700 015070 MOV
01466442 172410 LDD
014444 012701 015070 MOV
014450 174411 BRR1: DIVD
014452 170205 STFPS
014454 170303 STST
014456 012704 14020¢4 MOV
014462 020405 (MP
014464 001131 BNE
014466 0127C2 000004 MOV
014472 (20203 {MP
014474 001140 BNF
:TEST DIVD WITH
014476 BRA?2:
014476 104413 LPERR
014500 012704 040200 MOV
014504 170104 LDFPS
014506 012737 014526 001236 MOV
014514 012700 015100 MOV
014520 172410 LDD
014522 012700 015070 MOV
014526 174410 BRR3: DIVD
014530 170205 STFPS
014532 170303 STST
014534 012704 140200 MoV
014540 020405 (MP
014542 00110/ BNE
014544 012702 000004 MOV
014550 020203 (™P
014552 001111 BNE
JTEST DIVD WITH
014554 8RR :
014554 104413 LPERR
014556 012704 000200 MOV
014562 170104 LDFPS
014564 012737 014612 001236 MOV
016572 012700 015100 MOV
014576 172410 LDD
014600 012737 014620 000244 MOV
014606 012700 015070 MOV
014612 174470 BRR5 : DIVD

—

H 5
MACRO M1111 18=-SEP=-79 13:43 PAGE 12-3

R&

#RBRERT ,a#FPVECT,SET UP FOR ANY FP INTFRRUPTS.
#RRB1 ,arsTMP?

#88R3P1 RO JSET UP ACO = 0

(RO) ,ACO

#RRRP1 ,R1 JFSRC = 0

(R1) ,ACC JTEST INSTRUCTON

RS ;GET FPS

R3 JGET FEC

#1402064 R4 JEXPECTED FPS,

R4 RS ;15 FPS CORRECT.
BRBER? ;1F INCORRECT BRANCH.
¥ R2 :EXPECTED FEC.

RZ2.R3 ;IS FEL CORRECT?
8BRBER3 ;IF INCORRECT BRANCH.

(FSRC=0) AND TRAPS DISABLED.
JSET UP THE LOOP ON ERROR ADDRESS.

ﬁ20200,R4 ;LOAD FPS WITH TRAPS DISABLED.
R

#8883, NS TMP?

#838P2 ,RO ;SET UP ACO OPERAND (NON ZERO).
(RO) ,ACO

#88RP1,R) JFSRC-0

(RO) ,ACO

RS ;GET FPS.

R3 JGET FEC.

#140200,R4 JEXPECTED FPS.

R4 RS ;1S FPS CORRECT?

BRBERZ ;1F INCORRECT BRANCH.

#4 ,R2 JEXPECTED FEC.

R2.R3 sWAS FEC CORRECT?

BBBER3 ;IF INCORRECT BRANC(H,

FSRC-0) AND TRAPS ENABLED.
JSET UP YHE LOOP ON ERROR ADDRES.

gEOO.R4 JSET UP FPS. TRAP ENABLED.
#BARR5 , axsTMP2

#B8BBPZ2 RO ;SET UP ACO OPERAND (NON ZERO).
(RO) ,ACO

#3886, aNFPVECT SET UP FOR THE EXPECTED INTERRUPT.
#888P1 RO JFSRC=0

(RO) ,ACO

JTEST INSTRUCTION (SHOULD RESULT [N TRAP',

SEQ 0059




(KFPBAD FPI1F FLTG PNT PRY B

1S

2180
2181

AT S IaNT ST ST, S 1 V1AV, OV
) d D d d d ed D d —ad
SBBLRRRIR

n)
—
OO
n—

2193

2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
221
2212
2213
2214
2215
221€
2217
2218
2219
2220
2221
2222
2223
2224
2225
2026
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236

MACRO Mi111

DIVD WITH (FSR(C=0) AND (BUT FD) TEST

014614
014616
014620

014624
014626

014632
014634
014636

014640
014644
014646

014650
014654
014656

014660

014664

014672
014676
014700

014704
014706
014710
014712
014720
014724
014730
014734
014742

016744

014750
014754
014760
014764
014770
074772

014776
015002

170000
000502
022716

001402
000137

170205
170303
022626

012704
020405
001040

0127G2
020203
u01047

000137

062737

021637
001402
000137

022626
170303
170205
012737
010337
010537
010037
012737
104017

000737

010537
010437
010037
010137
104020
000137

014614

036660

100200

000004

015110

000002

001236
036660

000004
001242
001244
001250
140200

C15110

001242
001244
001246
001250

015110

001242
001240

001236

001240

001246

BBRB6:

A ¥

(FCC
B8R
(mp

BEQ
JMP

STFPS
STST
(MP

MOV
(Mo
BNE

MOV
CMP
BNE

JMP

I 5
18-SEP-79 13:43 PAGE 12-4

BRARERS ;GO REPORT FAILURE, NO TRAP,

#RRRS<2, (SP) ;TRAP TO HERE WH{N THE DIVISION BY 0O
;OCCURS. FIRST SEE IF THE ADDRESS OF
;THE TRAP IS 2+THE ADDRESS OF THE TEST
;DIVD INSTRUCTION.

1%

a#F PSPUR ;IF NOT THEN REPORT AN UNEXPETTED
JFP TRAP,.

RS ;GET FPS.

R3 JGET FEC.

(SP)+,(SP)+ ;RESET THE STA(K.

#100200,R4 JEXPECTED FPS.

R4 ,R5 ;1S FPS CORRECT?

BRBER? ;IF INCORRECT BRAN(H.

#6 R2 JEXPECTED FEC.

RZ.R3 ;1S FEC CORRECT?

BRRER3 ;IF INCORRECT BRANC(H.

a#B8BDONE ;OTHERWISE GO TO NEXT TEST,

:TRAP HERE IF AN UNEXPECTFD INTERRUPT OCCURS.

BRRER1:

1%

2%:

JREPORT
BBRER?Z:

1%:

;REPORT
BBBERY:

ADD #2 ., IASTMP2 :SEE IF THE INTERRUPT CCCURRED
‘DURING THE EXECUTION OF THE D.VD
S INSTRUCTION BEING TESTED.

cMP (SP) ,a#$TMP2

BEQ 18

IMP a4F PSPUR :1F NOT REPURT UNEXPECTED FP TRAP.

P (SP)+, (SP)+ CRESET THE STACK.

STST  R3 ‘GET FEC.

STFPS RS ‘GET FPS.

MOV # , HSTMP3 “EXPECTED FEC.

MOV R3 . ANSTMPS

MOV KS . a¥STMPS

MOV RO BISTMP7

MOV #1460200, ansTMPS

ERROR  +17 :REPORT (BUT FD) FAILED RESULTING IN AN FP TRAP
"WITH TRAPS DISABLED.

JMP SHRBBDONE

FPS INCORRE(T:

MOV RS.34STMPL

MOV Ré . NS TMPS

MOV RO 34STMP6

MOV R1 . aASTMP7

ERROR  +20

JMP aNBABDONE

FEC INCORRECT:

MOV R3. 308 TMP,

MOV R2 . aNSTMP3

SEQ 0060




CKFPBAQ
15

2237
2238
2239
2240
2241
2242
22643
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255

2256

2257
2258
2259
2260

2261
2262
2270
2271

nrONg
IASIAS1AY]
Co 00 0o
WY —

FPI1F FLTG PNT PRT 8
DIVD WITH (FSRC=0) AND

015006
015012
015016
015020

015024
015026
015030
015036
015042
015046
015054
015060
015064
015066

015070
013076
015100
015106

OO
——l —
Vi
——
—_—
QO

015112

— el el ) b b el el —) b
IV ATV LAWAWN
d e el vmd el = ——d =D b

WAIN) s — —
NP N O TS

alelelelelelelelels)
SN

010037
010137
104021
000137

000000
000200
012345
076543

104412

000004

104413
004767
000000

012345
000000
000000
000004

012345
104023

001246
001250

017110

000004
001240
001244
100200
001250
001252

000000
054321

000552
000000
067012
000000

067012

J
MA(ROC M1111 18=-SEP-79 13:43 PAGE 12-5

5

(BUT FD) TEST

00124¢

001246

200000
023456

MOV RO, a#$TMPO

MOV R1,aN$TMP7
1%: ERROR +21

JMP S#BBBDONE

:REPORT NO TRAP OCCURRED AFTER TRYING TO DIVIDE
“BY 2ERO WITH ALL TRAPS ENABLED.
BBBERG: STST  R3 SGET FEC.
STFPS RS “GET FPS.
MOV ¥4 INSTMPS
MOV R3. NS TMP3
MOV RS . a#STMPS
MOV 7100200, 34 TMPS
MOV RO, NS TMP7
MOV R1.a¥#$TMP10
1%: ERROR  +22
BR BRRDONE

BRRP1: .WORD 0,0.0,0
BRBPZ2: .WORD  12345,564321,23456,76543

BBRDONE :
RSETUP ;GO INITIALIZE THE FPS AND STA(CK,; AND
;SEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).

;:*ttttttttttttttt*ttt*ttttttit*tttttttttﬁt*tttttttttitttttttttit
;«TEST 6 DIVF TEST

* %

;*THIS IS A TEST OF THE DIVF INSTRUCTION. NOTE THAT A SUBROUTINE IS
:*g?ED }g SET UP THE OPERANDS, EXECUTE THE INSTRUCTION AND (HECK THE
c*RESULTS.

. ®

.
a i 2332222222222 2222220228283 R RRRRR2RRRRRRRRRRRR2R R

TST6:  SCOPE
SCHECK DIVF WITH (AC-0).

cccr:
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,DIVFSUB

1%: .WORD 0,0 ;AL

2%: LWORD  12345,67012 sFSRC

3s: .WORD 0,0 SRES

4%: 0 ;FPS BEFORE EXECUTION,
4 JFPS AFTER EXECUTION

5%: .WORD  12345,67012 ;ERROR RESULT

6%: ERRCR  +23 SJRESULT BAD.

;TEST DIVF WITH AC POSITIVE, FSRC POSITIVE AND IN ROUND MODE.

SEQ 0061




(xKFPBAO FP11F FLYG PNT
DIVF TEST

16

2285 015150
015150
2286 015152
2287 015156
2088 015162
2289 015166
2290 015172
2291 015174
2292 015176
2293 015202
209
2295
2296 015204
015204
2297 015206
2298 015212
2299 015216
2300 015222
2301 015226
2302 015230
2303 015232
2304
2305 015236
2306
2307
2308 015240
015240
2309 015242
2310 015246
2311 015252
2312 015256
2313 015262
2314 015264
2315 015266
2316 015272
2317
2318
2319 015274
015274
2320 015276
2321 015302
2322 015306
2323 015312
2324 015316
2325 015320
2326 015322
2327 015326

2330 015330

015330
2331 015332
2332 015336
2333 015342
2334 015346
2335 015352
2336 015354

104413
004737
065652
065600
040252
003000
003000
040052
104024

104413
004767
076400
076400
040200
001000
001000
160200

104025

106413
004737
056777
054200
0462777
000000

000000
002000
104023

104413
004737
012377
012300
040252

000000
000000
177777
104023

104413
004737
064600
066600
036200
000000
000000

PRT 8

015674
125252
000000
125252

125252

000462
000000
000000
000000

000000

015674
177777
000000
177777

002000

015674
177777
000000
125252

177777

015674
000001
000000
000001

—
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cee:

1%:
’%:
3%:
0%:

5%:
6%:

STEST DIVF WITH

cCC3:

1%:
’$:
3%:
%
5%:

6%:

LPERR
JSR

.WORD
.WORD
-WORD
3000
3000
. WORD
ERROR

LPERR
JSR

.WORD
.WORD
. WORD
1000
1000
.WORD

ERROR

;SET UP THE LOOP ON ERROR ADDRESS.

PC.,a#D]IVFSUB
65652,125252 ;AC
65600,0 :FSRC

40252,125252 JRES

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
JERROR RESULT.

DIV NORMALIZE FAILURE.

AC POSITIVE, FSRC POSITIVE.

40052,125252
+24

;SET UP THE LOOP ON ERROR ADDRESS.

PC.DIVFSUB

76400.0 sAC

76400,0 ;FSRC

40200,0 "RES
;FPS BEFORE EXECUTION,
;FPS AFTER EXECUTION,

140200,0 ;ERROR RES.

+25 ;SIGN BAD.

;TEST DIVF WITH 80TH OPERANDS POSITIVE.

CCCe6:

1%:
2%:
3% :
4%

5%:
6%:

LPERR
JSR
.WORD
.WORD
.WORD
0

0

. WORD
ERROR

;SET UP THE LOOP ON ERROR ADDRESS.

PC,a#D]VFSUB
56777,177777 ;AC
56200,0 sFSRC

42777 ,177777 ;RES
;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.

2000,2000 JERROR RES.
+23

JTEST THE DIVF INSTRUCTION:

CCC5:

1%:
2%:
3%:
4%

5%:
6%:

LPERR
JSR
.WORD
.WORD
. WORD
0

0

. WORD
ERROR

sSET UP THE LOOP ON ERROR ADDRESS.

PC,a#D]VFSUB
12%577.177777 :AC
12300.0 *FSRC
40252.125252  :RES
“FPS BEFORE EXECUTION.
“FPS AFTER EXECUTION.
-1,-1 “ERROR RES.
+2%

cTEST DIVIDE ALGORITHM. TEST ROUND CONSTANT,

CCCé:

1%:
’%:
3%
4%:

LPERR
JSR

. WORD
.WORD
. WORD
0

0

;SET UP THE LOOP ON ERROR ADDRESS.

PC.a#D]VFSUB

64600,1 :AC
66600,0C ;FSRC
36200, 1 :RES

JFPS BEFORE EXECUTION,
;FPS AFTER EXECUTION,

SEQ 0062




(KFPBAD FPI11F FLTG PNT
16 DIVF TEST

2337 C15356 003000
g%gg 015362 104023

5
5364 104413
5366 004737
3372 034577

2344 015376 023400
2345 015402 051377
2346 015406 000017
2347 015410 000000
2348 015412 003400
2349 015416 104023
2350
2351
2352
2353 015420

015420 104413
2354 015422 004737
2355 015426 067652
2356 015432 056500
2357 015436 051343
2358 015442 000000
2359 015444 000000
2360 015446 051543
2361 015452 104026
2362
2363
2364
2365 015454

015454 104413
2366 015456 004737
2367 015462 140400
2368 015466 140500
2369 015472 040052
2370 015476 000000
2371 015500 000000
2372 015502 140052
2373 015506 104027
2374

2375
2376 015510

015510 104413
2377 015512 004737
2378 015516 160077

2379 015522 040277
2380 015526 160000
2381 015532 000007
2382 015534 000010
2383 015536 060000
gggg 015542 104027

2386
2387 015544

015544 104413
2388 015546 004737

PRT B

0030C0

015674
177776
000000
177776

003400

015674
125252
000000
107070

107070

015674
000000
000000
125253

125253

015674
000000
000000
000000

000000

015674

—
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5§ : .WORD 3000, 3000 -ERROR RES.

6$: ERRGCR +23

STEST DIVF.

{CC7:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a4D]VFSUB

1%: WORD  34577.177776 SAC

2s: .WORD  23400.0 “FSRC

3¢: WORD 53377.177776  :RES

4$: 17 *FPS BEFORE EXECUTION.
0 “+PS AFTER EXECUTION.

5¢: .WORD 3400, 3400 JERROR RES.

6% : ERROR  +23

:DIVF TEST.

CC(C8:
LPERR JSET UP THE LOOP OM ERROR ADDRESS.
JSR PC,a4#D] VFSUB

1$: LWORD  67652,125252 :AC

2%: "WORD  56500.0 “FSRC

3% LWORD  51343.10707¢C “RES

4$: 0 *FPS BEFORE EXECUTION.
0 ‘FPS AFTER EXECUTION.

5% JWORD  51543,107070  :ERROR RES.

68 : ERROR  +26 SDIDN'T INCREMENT THE FXPONENT

:AFTER DIVID NORMALIZATION.

é%égF WITH AC NEGATIVE, FSRC NEGATIVE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.a#DIVFSUB

1$: .WORD  140400,0 :AC

2$: _WORD  140500.0 *FSRC

38 "WORD  040052.125253  :RES

4$: 0 *FPS BEFORE EXECUTION.
0 “FPS AFTER EXECUTION.

5% .WORD  140052,125253  :ERROR RES.

6$: ERROR  +27 *BAD SIGN.

é%é¥5 WITH AC NEGATIVE AND FSRC POSITIVE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a4D]VFSUR

1$: LWORD  160077.0 ;AC

2$: JWORD  40277.0 SFSRC

38 _WORD  160000.0 ‘RES

4$: 7 SFPS BEFORE EXECUTION.
10 ‘FPS AFTER EXECUTION.

5%: .WORD  60000.0 “ERROR RES.

68 : ERROR  +27 *BAD SIGN.

é%é¥§ WITH AC POSITIVE AND FSRC NEGATIVE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.

JSR PC.,a#DIVFSUB

SEQ 0063




(KFPBAQ FPI11F FLTG PNT
16 DIVF TEST

2389 015552 040400
2390 015556 140500
2391 015562 140052
2392 015566 000017
2393 015570 000010
2394 015572 040052
2395 015576 104027
2396
2397
2398
2399 015600

015600 104413
2600 015602 004737
2401 015606 060100
2402 015612 040300
2403 015616 060000
26404 015622 000052
26405 015624 000040
26406 015626 060000
26407 015632 104030
2408
2409
26410 015634

015634 104413
2411 015636 004767
2412 015642 060100
2413 015646 040300
2414 015652 060000
2415 015656 000005
26416 015660 000000
2617 015662 060000
26418 015666 104031
2419
2420 015670 000137
26421
2422
2423
2624
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443

PRT B

000000
000000
125253

125253

015674
000001
000000
000000

000001

000032
000001
000000
000001

000000

016120

M 5
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JAC

JFSRC

JRES

JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
;ERROR RES.

;BAD SIGN.

sTEST DIVF BOTH OPERANDS POSITIVE AND TRUNCATE MODE.

JSET UP THE LOOP ON ERROR ADDRESS.

JAC

LFSRC

;RES

JFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
;ERROR RES.
;TRUNCATION ERROR

;SET UP THE LOOP ON ERROR ADDRESS.

;RES

;FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
;ERROR RES.

1%: LMWORD  40400,0
2% "WORD  140500.,0
3%: .WORD 140052,125253
A ¥ }g
5%: .WORD 40052,125253
6%: ERROR +27
ccci1e:
LPERR
JSR PC,a#D]VFSUB
1%: .WORD 60100,1
2%: .WORD  40300,0
3% .WORD  60000,0
4% 52
40
5%: . WORD 60000.,1
¢$: ERROR +30
é%é¥§ WITH POSITIVE OPERANDS AND ROUND MODE.
LPERR
JSR PC,DIVFSUB
1%: . WORD 60100.1
2%: . WORD 40300,0
3%: . WORD 60000,1
4% : 3
5%: . WORD 60000.0
6%: ERROR +31

JMP a#CCCDONE

;ROUND ERROR.
;GO0 TO NEXT TEST.

;THIS SUBROUTINE, DIVFSUB, IS CALLED TO SET UP, EXECUTE

JAND (HECK THE RESULT OF A DIVF

INSTRUCTION. IT IS CALLED THUS:

JSR PC.,a#DIVFSUB

; ACARG: .WORD X.,X ;AC OPERAND

; FSRCARG: .WORD X,X ;FSRC OPERAND

J RES: WORD  X.,X JEXPECTED RESULT

: FPSRB: .WORD X JFPS BEFORE EXECUTION
FPSA: .WORD X JFPS AFTER EXECUTION
ERRES: .WORD X, X :ERROR RESULT
ERR: ERROR +X JRESULT ERROR

: CONT:

JRETURN ADDRESS

:THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
;FPSB IS LOADED INTO THE FPS. THE INSTRUCTION, DIVF IS EXECUTED.

JAFTER THE EXECUTION THE RESULT
JEXPECTED CORRECT RESULT, RES.

IS CHECKED AGAINST THE

IF IT IS CORRECT THEN THE FPS

;1S CHECKED WITH THE EXPECTED CORRECT FPS, FPSA, IF THE FPS WAS

s INCORRECT THEN IT IS REPORTED.

IF THE RESULT WAS INCORRECT T

;1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IFf
sTHE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO
;THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES

SEQ 0064




CKFPBAOQ
16

2444

2445

2446

2647

2448 015674
2449 015676
2450 015702
2451 015704
2452 015706
2453 015710
24564 015714
2455 015716
2456 015724
2457 015726
2458

2459 015732
2460

2461 015734
2462 015736
2463 015742
2464

2465 015744
2466 015750
2467

2468 015752
2469 015754
2470 015760
2471 015764
2472 015770
2473 015774
2474 016000
2475 016006
2476 016012
2477

2478 016020
2479 016024
2481 016026
248 016034
2482

2483 016036
2484 016042
2495 016044
2486

2487 016050
2488 016054
2489 016056
2490 016064
2491

2492 016066
2493

2494 016070
2495 074374
2456

2497 16076
2498 016076
2499 016100
2500

FP11F FLTG PNT
DIVF TEST

174410

170204
012700
170100

012700
174010

010102
010237
062702
010237
062702
010237
012737
010437
016137

021061
001011
026061
001005

026104
001020
000161

021061
001010
026061
001004

010102
062702
000112

104023
000161

PRT B

000200

000014
015732
000004

000200

016110

001240
000004
001242
000004
001244
016110
001250
000016
000010

000002

000016
000026
000020
000002

000024

000026
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001236

001246
001252

000012

000022

;THEN THE FAILURE IS REPORTED IN DIVFSUB AND CONTROL IS PASSED TO
:CONT, ]F NO ERRORS ARE DETECTED THEN DIVFSUB RETURNS CONTROL

;TO CONT.

DIVFSUB:
MOV
LDFPS
MOV
LDD
MOV
LDFPS
MOV
MOV
ADD

1¢: DIVF

STFPS
MoV
LDFPS

MOV
STD

MOV
MOV
ADD
MOV
ADD
MOV
MOV
MOV
MOV

(MP
BNE
CMP
BNE

(MP
BNE
JMP

108: (MP
BNE
CMP
BNE

MOV

ADD
JMP

—_—
Why —
AN

£RROR
JMP

MOV (SP)+,R1

#200,R0
RO

R1,RO
(RO) ,ACO
14(R1) ,RO

RO
#1S, INSTMP2

R1.,RO
#4 RO

(RO) ,ACO

Ré
#200,R0
RO

#DIVFT RO
ACO, (RO)

R1.R2
R2,34$TMP3
#4 ,R2
R2,N$TMP4
#4 ,R2
R2,aNSTMPS

#DIVFT,aNsTMP6

R4, NS TMP/

16(R1) ,a¥8TMP10
(RO ,10(R1)

108
2(R0),12(RT)
108

16(R1) ,R4
15%
26(R1)

(R0O),20(R1)
11%
2(R0) ,22(R1)
11%

R1.,RZ
#24 RC
(R2)

+23
26(R1)

,GET A POINTER TO THE ARGUMENTS.

JSET FD MODE.
;LOAD THE AC OPERAND.
;LOAD THE FPS

;ESTABLISH A POINTER TO FSRC.
JTEST INSTRUCTION.

JGET THE FPS.

;SET FD MODE

JGET THE RESULT OF THE DIVF.

;SAVE THE DATA IN CASE OF ERROR.

;IS THE RESULT CORRECT?
;IF INCORRECT BRANCH.

;1S FPS CORRECT?
;IF INCORRECT BRANCH,
;IF NO ERRORS OCCURRED RETURN,

;DOES THE INCORRECT RESULT

JMATCH THE ANTICIPATED INCORRECT RESULT.

;BRANCH IF NO.

;17T MATCHED SO RETURN TO THE ERROR
JREPORT AT THE CALL ING ROUTINE,

JREPORT RESULT INZTORREC™.

SEQ 0065




CKFPBAQ FP11F FLYG PNT
16 DIVF TEST

2501 016104

2502 016104 104032

2503 016106 000774

2504

2505 016110 000000
016176 000000

2506
2507 016120
016120 104472

2508

2516
2517

016122 000004
2518
2519
2520 016124
016124 104413
2521 016126 004737
2522 016132 034277
016140 000000
2523 016142 040277
016150 000000
2524 016152 034200
016160 000000
2525 016162 000200
2526 016164 000200
2527 016166 177777
016174 177777
2528 016176 104033
2529
2530
2531 016200
016200 104413
2532 016202 004737
2533 016206 134277
016214 000000
2534 016216 040277
016224 000000
2535 016226 134200
016234 000000
2536 016236 000207
2537 016240 000210
2538 016242 177777
016250 177777
2539 016252 104033
2540

PR B

000000

016614
000000

000000
000000

177777

016614
000000

000000
000000

177777

8_6
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000000

000000
000000
000000

1.7777

000000
000000
000000

1727777

15%:
16%:

DIVFT:

CCCDONE :

ERROR
B8R

.WORD

RSETUP

+32
138

0.0.0.0

JREPORT FPS INCORRECT.

.GO INITIALIZE THE FPS AND STACK; AND
;SEE IF THE USER HAS EXPRESSED

;THE DESIRE TO CHANGE THE SOF TWARE
;JVIRTUAL (ONSOLE SWITCH REGISTFR (HAS
;THE USER TYPED CONTROL G?).

'.'tQt!.ttt‘tt""ttttttt"iittt.tlf*lt“lI.itt.ﬁt!."'tt't"t!.ﬁ'.

*

LeTEST 7

DIVD TEST

$«THIS IS A TEST OF THE DIVD INSTRUCTION. NOTE THAT A SUBROUTINE IS

;*USED TO SET UP THE OPERANDS, EXECUTE THE INSTRUCTION AND (HECK THE RESULTS.
<%

4
';tﬁttttttti‘tttttti!itii"i.Q‘Qﬁitt\‘!tﬁtt!ttttitttitt't!tttt."t.

1517:

SCOPE

:DIVD TEST WITH POSITIVE OPERANDS AND [N ROUND MODE.

DDD1:

1$:
2%:
38
4%:
5%:
6% :
e
1%:
2%:
3%:
4%:
5%:
6%:

LPERR
JSR
. WORD
.WORD
.WORD
200
200
.WORD
ERROR
TH AC
LPERR
JSR
.WORD
-WORD
.WORD
207
210
.WORD

ERROR

PC,a#DIVDSUB
34277,0,0,0

40277.,0,0,0
34200,0,0,0

-1,=1,-1,-1
+33

NEGATIVE AND FSRC

PC,a#D1VDSUB
134277,0.0,0

40277,0,0.0
134200,0,0.0

~1,~1,-1,-1
+33

JSET UP THE LOGP ON ERROR ADDRESS.
sAC

sFSRC

;RES

;FPS BEFORE EXECUTION,

JFPS AFTER EXECUTION.
;ERROR RES.

POSITIVE IN TRUNCATE MODE.

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

JRES

JFPS BEFORE EXECUTION.

JFPS AFTER EXECUTION.
JERROR RESULT.

SEQ 0066




(KFPBAQ FP11F FLIG PNT
7 DIVD TEST

2561
2542 016254
016254
2543 016256
2564 016262
016270
2565 016272
016300
2546 016302
016310
2547 016312
2548 016314
2549 016316
016324
2550 016326
2551
2552
2553 016330
016330
2554 016332
2555 016336
016344
2556 016346
016354
557 016356
016364
2558 016366
2559 016370
2560 016372
016400
2561 016402
2562
2563
2564 016404
016404
2565 016406
2566 016412
016420
2567 016422
016430
2568 016432
2569 016436
2570 0164472
2571 016444
2572 016446
016454
2573 016456
2574
2575
2576
2577 016460
016460
¢578 016467
2579 016466
016474
2580 016476
016504

104413
004767
134300
000001
140300

000000
034200
000000
000250
000240
034200
000001
104035

104413
004737
034300
000001
160300
000000

134200
000001
000207
000210
134200
000000

104036

PRT 8

000332
000000

000000
000000

000000

0i6614
00000G

000000
000000

000000

016614
000000

003000
125252
125252

177777

016614
000000

000000
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000000
002000
000000

000000

000000
000000
000000

000000

000000
000000

177777

000000
000000

D TEST WITH OPERANDS BOTH NEGATIVE AND IN TRUNCATE MODE.
;SET UP THE LOOP ON ERROR ADDRESS.

PC,DIVDSUB
134300,0.0,1 JAC
140300,0,0.,0 JFSRC

34200,0.,0.0 JRES
JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
34200,0,0,1 ;ERROR RES.
+35 s TRUNCATION ERROR.

POSITIVE AND #SRC NEGATIVE IN ROUND MODE.

JSET UP THE LOOP ON ERROR ADDRESS.

PC,a#DIVDSUB
34300,0,0,1 ;AC
140300,0,0.,0 ;FSRC

134200.0.0.1 JRES
;FPS BEFORE EXECUT]ON.
JFPS AFTER EXECUTION.
134200,0,0,0 ;ERROR RES.

+36 ;ROUND ERROR.

;JSET UP THE LOOP ON ERROR ADDRESS.

PC,a#DIvVDSUB

100400,0.0,0 sAC

500.0.0.0 ;FSRC

160052,125252  :RES

125252,125252
;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.

=1.,-1,-1.-1 JERROR RES.

+33

DIVD TEST WITH AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.

;Dlv
DDD3:
LPERR
JSR
1%: .WORD
2%: .WORD
3% .WORD
(% 250
240
5%: .WORD
6%: ERROR
;:DIVD WITH AC
DDD4 :
LPERR
JSR
1%: .WORD
2’%: .WORD
3%: .WORD
4%: 207
210
5%: .WORD
6%: ERROR
;DIVD TEST.
DDD5:
LPERR
JSR
1%: .WORD
2%: .WORD
3%: .WORD
~ .WORD
4%: 7647
7650
5%: .WORD
6$: ERROR
DDD6:
LPERR
JSR
1%: .WORD
2%: .WORD

JSET UP THE LOOP ON ERROR ADDRESS.

PC,a#D]vDSUB
400.0.0.0 JAC

100500,0,0.0 ;FSRC

SEQ 0067




(kfFPBAQ

17

2581
2582
2583
2584
2585

2586
2587
2588
2589

2590
2591
2592
2593
2594
2595

2596
2597
2598

2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618

FP1TF FLYG PNT
DIVD TEST

016506
076512
¢ 6516
016520
016522
016530
01653¢

016534
016534
016536
016542
016546
016552
016556
016562
016570
016572
016574
016576
016604
016606

016610

160052
125252
007707
007710
1727777
177777
104033

104413
004737
170360
170360
170360
170360
040200
000000
007717
007700
177777
1727777
104033

000137

016614
170360
170360
170360
170360
000000

177777

017054
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MACRO M1111
2% .WORD 140052,125252 :RES
.WORD 125252.,125253
¢$: 7707 ;FPS BEFORE EXECUTION.
7710 “FPS AFTER EXECUTION.
177777  S$: WORD  =1,-1,=1,~1 "ERROR RES.
6$: ERROR +33
:DIVD TEST.
DDD7:
I.PERR :SET UP THE LJOP ON ERROR ADDKESS.
JSR PC,a4DIVDSUB
1$: .WwORD  170360,170360  :AC
"WORD  170360.170360
2% : .WORD  170360,170360  ;FSRC
"WORD  170360.170360
000000 3$%: .WORD  40200,0,0.0 :RES
4% 7717 ;FPS BEFORE EXECUTION.
7700 “FPS AFTER EXECUTION.
177777 5%: LWORD  =1,-1,=1,-1 “ERROR RES.
68 ERROR  +33
JMP a#DDDDONE :GO TO NEXT TEST,
:THIS SUBROUTINE, DIVDSUB, IS CALLED TO SET UP, EXECUTE
“AND CHECK THE RESULT OF A DIVD INSTRUCTION. IT IS CALLED THUS:
; JSR PC.,a4D]VDSUB
ACARG: .WORD X, X, X,X :AC OPERAND
FSRCARG: .WORD  X.X.X.X *FSRC OPERAND
RES: MWORD  XLX.X.X *EXPECTED RESULT
; FPSB:  .WORD X *FPS BEFORE EXECUTION
. FPSA: .WORD X :FPS AFTER EXECUTION
: ERRES: .WORD  X,X,X,X “ERROR RESULT
ERR: ERROR  +X *RESULT ERRGR
CONT : *RETURN ADDRESS

:THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
JFPSB IS LOADED INTO THE FPS.

THE INSTRUCTION, DIVD IS EXECUTED.

SEQ 0068




CKFPBAQD
17

2620
2621

2622
2623
2624
2625
2626
2627
2628
2629
2630
2631

2632
2633
2634
2635
2636
2637
2638
2639
2640
2641

2642
2643
2644
2645
2646
2647
2648
2649
2650
2651

FPI1F FLTG PNT PRT B
DIVD TEST

016614
016616
016622

016624
016626
016630
016634

016636
016644
016646

016652

016654
016656
016662

016664
016670

016672
016674
016700
016704
016710
016714
016720
016726
016732

016740
016742
016746
016752
016756
016760
016762

016764
016770
016772

016776
017000

012601
012700
170100

010100
172410
016100
170100

012737
010100
062700

174410

170204
012700
170100

012700
174010

010102
030237
062702
010237
062702
010237
012737
010437
016137

010102
062702
012703
012705
022223
001006
077503

026104
001023
000161

010102
06270¢

000200

000030

016652
000010

000200

017044

001240
000010
001242
000010
001244
017044
001250
000032

000020
017044
000004

0000632
000046

000034

MACRO M1111

001236

001246
001252

E_ 6
18-SEP-79 "3:43 PAGE 13

;AFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE
JEXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS
;IS CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
; INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT [T
;1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IFf
;THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO

;THE ERROR CALL AT ERR.

;THEN THE FAILURE IS REPORTED IN DIVDSUB AND (ONTROL [S PASSED TO
:$8N56~%F NO ERRORS ARE DETECTED THEN DIVDSUB RETURNS CONTROL

DIvDSUB:

1%:

2%:

10%:

MOV
LDFPS

MOV
LDD
MOV
LDFPS

MoV
MOV
ADD

DIVD

STFPS
MOV
LDFPS

MOV
STD

MOV
MOV
ADD
MOV
ADD
MOV
MOV
MOV
MOV

MOV
ADD
MOV
MOV
cMP
BNE
SOR

CMP
BNE
JUWP

MOV
ADD

MOV (SP) + ,Ri
#SOO.RO ;SET FD MODE.
R

R1,RO JSET UP THE ACO OPERAND.
(RO) ,ACO

38(R1),R0 ;LOAD THE FPS.

R

#1S, a8 TMP?
R1,RO JESTABLISH A POINTER TO FSRC.
#10,R0

(RO) ,ACO JEXECUTE THE TEST INSTRUCTION.

R4 ;JGET THE FPS,
;SOO.RO ;SET FD MODE.

#DIVDT ,RC ;sGET THE RESULT.
ACO, (RO

R1,R2 :SAVE DATA IN CASE OF ERROR.
R2,a#$TMP3

#10,R2

R2, NS TMP4

#10,R2

R2,a#S$TMPS

#DIVDT N8 TMP6

R4 ,aNSTMP7

32(R1) ,a#sTMP10

R1,R2 ;CHECK THE RESULT.

#20,R2

#DIVDT,RZ

#4 RS

(R2)+,(R3)+

;g$2$ ;BRANCH 1F RESULT INCORRE(CT.

32(R1) R4 ;IS FPS CORRECT?
15% ;BRANCH IF INCORREC(CT.
L6(R1) JRETURN,

R1.R2 JWAS INCORRE(T RESULT ANTICIPATED?
#34 ,R2

IF THE INCORRECT RESULT DID NOT MAT(CH ERRES

JGET A POINTER TO THE ARGUMENTS.

SEQ 0069




(KFPBAC FPT1F FLTG PNT PRT B
DIVD TEST

17

2677 017004
2678 017010
2679 017014
2680 017016
2681 017020
2682 017022
2683 017024
2084

2685 017030

2686

2687 017032

2688 017032

268% 017034

2690

2691 017040

2692 017040

2693 017042

2694

2695 017044
017052

2696

2697 017054
017054

2698
2699
2707
2708

017056

012703
012705
022223

104033
000161

104034
000774
000000
000000

104412

000004

104413

017044
000G04

000044

000046

000000

017640
000000
000000
000000

177777

017640
034435

F_ 6
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MACRO M1111
MOV #DIVDT,R3
MOV ¥, RS
1% CMP (R3)+, (R3)
BNE 12$ :BRANCH IF NO.
S08 RS,11$
MOV R1.R2 SIF THE INCORRECT RESULT wAS
ADD ¥4l R2 "ANTICIPATED RETURN TO THE
"ERROR REPORT IN THE CALL ING
MP (R2) *ROUTINE.
128 :REPORT RESULT INCORRE(T.
13¢:  ERROR  +33
148 : IMP 46(R1)
158 :REPORT FPS INCORRECT.
16$: ERROR  +34
BR 14%
000000 DIVDT: .WORD 0.0.0.0
DDDDONE :
RSE TUP :GO INITIALIZE THE FPS AND STACK: AND
“SEE IF THE USER HAS EXPRESSED
“THE DESIRE TO CHANGE THE SOF TWARE
"VIRTUAL CONSOLE SWITCH REGISTER (HAS
“THE USER TYPED CONTROL G?).
"."".’l“""t'l't"‘.ti"".Q..i."'tﬁ*'ﬁ..ﬁ"..l’ﬁﬁR.“lttﬁ'ﬁﬁﬁ*
S*TEST 10 MULF TEST

*

S«THIS IS A TEST OF THE MULF INSTRUCTION. IT MAKES USE OF A SUBROUTINE
:';gSSE;SUP THE OPERANDS, EXECUTE THE MULF INSTRUCTION AND C(HECK THE
J*RESULTS.

Ll
S 2322333224828 R220RSRRARRRERRRRRRRRRRRRRESARRASRRARRRRRRR SRR

15710: SCOPE
:MULF WITH (FSRC=AC-0)

EEE:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR P(C ,a#MULF SUB

1%: .WORD 0,0 sAC

2%: LWORD 0,0 JFSRC

3%: .WORD 0,0 ;RES

4%: 7517 JFPS BEFORE EXECUTION.
7504 JFPS AFTER EXECUTION.

5% .WORD -1, -1

6% ERROR  +37

JMULF WITH (FSR(=0).

EEE?:
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#MULFSUB

1%: .WORD 71625,34435 sAC

SEQ 0070




(kFPBA( FP1'F FL ™G PNT
MUAF TEST

1)

2725
2726
2727
2728
2729
2730
2731
2732
2733

2734
2735
2736
2737
27

2739
2740
2761
2742
2743
2744

2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755

2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767

2768
2769
2770
2771
2772
2773
2774
2775
2776
2777

017126
017132
017136
017140
017742
017146

(olololelelolels
o QuarGuar Gur Gulr Guurur Gari
SNNNSNSNSNN
2 b 2
'&O‘U’!\h\h\h
OO O

~
——
~
&~

017176
017202

017204
017204
017206
017212
017216
017222
017226
017230
017232
017236

017240
017240
017242
017246
017252
017256
017262
017264
017266
017272

017274
017274
017276
017302
017306
017312
017316
017320
017322
017326

000000
000000
000013
000004
177777
104037

106413
004737

00000V
071625
000000
007500
007504
177777
104037

106413
004737
040200
040177
040177
000017
000000
140177
104047

104413
004767
040177
040200
040177

000000
0462040
104043

PRT B

000000
000000

177777

017640
000000
153443
000000

1772727

017640
000000
177777
1727777

1772777

000372
177777
000000
177777

177777

017640
000000
000000
000000

000000

G_ 6
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0.0 ;FSRC
0,0 JRES
;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
1,1 JERRDR RES.
037

JSET UP THE LOOP ON ERROK ADDRFSS,

PC,a#MULF SUB
0,0 sAC
071625,153443  :FSRC
0.0 JRES
JFPS BEFORE EXECUTION,
“FPS AFTER EXECUTION.
-1,~1 *ERROR RES.
+37

POSITIVE AND FSRC POSITIVE IN ROUND MODE .
;SET UP THE LOOP ON ERROR ADDRESS.

PC,aMMULF SUB

40200.0 cAC

40177 .,-1 JFSRC

40177 ,-1 ;RES
JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.

140177 -1 :ERROR RES.

+4] ;BAD SIGN.

POSITIVE AND FSRC POSITIVE IN TRUNCATE MODE.
;SET UP THL LOOP ON ERROR ADDRESS.

2$: .WORC
3. .WwORD
4%: 13

'A
5% . WORD
6%: ERROR
SMULF WITH (AC=0)
EEES:

LPERR

JSR
1%: .WORD
2%: .WORD
1% . WORD
4%: 7500

7504
5%: . WORD
6%: ERROR
JMULF WITH AL
EEES:

LPERR

JSR
1%: . WORD
2%: . WORD
3% .WORD
4%: 17

0
5%: .WORD
6%: ERROR
JMULF WITH AC
EEES:

LPERR

JSR
1%: .WORD
2% : .WORD
3%: .WORD
A ¥ 40

40
5%: .wORD
6%: ERROR

PC ,MULFSUR
40177,-1 JAC
40200,0 :FSRC
40177 ,-1 :RES
;FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
37777 ,-1 ;ERROR RES.
+42 ;ST 252 TO 044 INTO 444 (SUT Y62)

;MUL. NORMALJZATION FAJLURE.

JMULF WITH BOTH OPERANDS POSITIVE NORMALIZE TEST,

EEEG:

LPERR

JSR
1%: .WORD
2%: .WORD
3% .WORD
4% 12

0
5%: .WORD
6$: ERROR

;SET UP THE LOOP ON ERROR ADDRESS.

PC,a#MULF S8

40100.0 SAC
40100.0 ;FSRC
4£0020.0 JRES

JFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
42040.0 ;ERROR RES. ,
143 ;ST 252 TO 444 INTO 042 (BUT Y6u)
;MUL. NORMALIZATION FAILJRE.

SEQ 0071




C(RFPBAQ FP11F FLTG PNT
110 MULF TEST

2778
2779 017330

017330 10441
2780 017332 00473
2781 017336 017500
2782 017342 023652
2783 017346 003177
2784 017352 007417
2785 01735 007400
2786 017356 17777/
2787 017362 104037
2788
2789
2790 017364

017364 104413
2791 017366 004737
2792 017372 040342
2793 017376 176542
2794 017402 176707
2795 017406 0000C7
< 6 017410 000010
2/97 017412 076507
2798 017416 104041
2799
2800
2801 017420

017420 104413
2802 017422 004737
2803 017426 140200
2804 017432 007417
2805 017436 107417
2806 017442 000000
2807 017444 000010
2808 017446 007417
2809 017452 104041
2810
2811
2812 017454

017454 104413
2813 017456 004737
2814 017462 144600
2815 017466 154000
2816 017472 060400
2817 017476 000017
2818 017500 000000
2819 017502 160400
2820 017506 104041

2821
2822
2823 017510

017510 106413
2824 017512 004737
2825 017516 140300
2826 017522 160000
2827 017526 060100
2828 017532 000010
2829 017534 000600

PRT B

017640
000000
125252
1727777

177777

017640
000000
000000
102000

102000

017640
000000
007417
007417

007417

017640
000000
000000
000000

000000

017640
000000
000001
000002
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:MULF WwITH BOTH OPERANDS POSITIVE [N ROUND MODE.

EEE7:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#MMMULF SUB

1%: _WORD  17500.0 :AC

2%: "WORD  23652.125252  -FSRC

3% "WORD 3177,<1 ‘RES

4$: 7417 “FPS BEFORE EXECUTION.
7400 “FPS AFTER EXECUTION.

5% _WORD  =1,-1

6$: ERROR  +37

;Mubr WITH AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.

fEES:
LPERR SSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,34MULE SUR

1$: LWORD  40342,0 SAC

2$. "WORD  176542.0 “FSRC

3. _WORD  176707.102000  -RES

4$: 7 “FPS BEFORE EXECUTION.
10 “FPS AFTER EXECUTION.

7% .WORD  76507,102000  :-ERROR RES.

6$: ERROR  +41 *BAD SIGN.

é?ggf WITH AC NEGATIVE AND FSRC POSITIVE IN ROUND MODE.

Y.

LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC.,aAMULF SUB

1$: JWORD 1402000 :AC

2% : "WORD  7417.7417 “FSRC

3% CWORD  107417,7417 ‘RES

48: ) *FPS BEFORE EXECUTION.
10 JFPS AFTER EXECUTION.

5% LWORD  7417.7417 "ERROR RES.

6$: ERROR  +41 :BAD SIGN.

é??%% WITH BOTH OPERANDS NEGATIVE [N ROUND MODE.
LPERR ©SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.3MULF SUB

“$: JWORD 1446000 :AC

2%: WORD 1540000 “FSRC

3. .WORD 60400, 0 “RES

4$: 17 :FPS BEFORE EXECUTION.
0 “FPS AFTER EXECUTION.

5% : .WORD  160400,0 "ERROR RES.

6$: ERROR  +41 *BAD SIGN.

é??%; BOTH OPERANDS NEGATIVE IN ROUND MODE .
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ., a4#MULF SUB

i$: WORD  140300.0 ;AC

2% : "WORD 1600001 *FSRC

38 _WwORD 60100, 2 RES

4%: 10 “FPS BEFORE EXECUTION.
0 JFPS AFTER EXECUTIUN,

SEQ 00772




{(xFPBAQ
110

2830
2831
2832
2833
2834

2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845

2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
28€2
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883

FPITF FLTG PNT
MULF TEST

01753 060100
017542 104044

017544

017544 104413
017546 004737
017552 060000
017556 140300
017562 160100
017566 007547
017570 007550
017572 16010C
017576 104045

017600

017600 104413
017602 004737
017606 040277
017612 060C0C
01761¢ 060077
017622 000014
017624 000000
017626 060077
017632 104044

017634 00067

017640 072601

PRT B

000001

017640
000001
000000
000001

000001

017640
00C000
000001
000001

0000C2

100224

2884 017642 (€12700 000200

MACRO M1111

5% .WORVD
6$%: ERROR
JMULF WITH AC
EEE1Z:

LPERR

JSR
18: .WORD
2%: . WORD
3%: .WORD
A ¥ 7547

7550
5%: .WGORD
6%: ERROR
MULF WITH AC
EEET13:

LPERR

JSR
1%: .WORD
’%: .WORD
3%: .WORD
4% : 14

0
5%: .WORD
6%: ERROR

JMP

60100,1
+44

POSITIVE A

PC, aMUL
60000, 1

140300.0
160100.1

1601001
+45
POSITIVE A
PC, a#MUL
640277.,0

60000,1
60077,1

60077.2
+44

EEEDONE

I 6
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JERROR RES.
JROUND FAILURE.

NC FSRC NEGATIVE [N TRUNCATE MODE.

JSET UP THE LOOP ON ERROR ADDRESS.
FSuB

JAC

;FSRC

;RE!

;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
;ERROR RES.

; TRUNCATION ERROR.

ND FSRC POSITIVE IN ROUND MOCE.

;SET UP THE LOOP ON ERROR ADDRESS.
FSUB

sAC

JFSRC

JRES

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.

;JERROR RES.

JROUND FAILURE. CONSTANT BAD.

;GO TO THE NEXT TEST.

;THIS SUBROUTINE, MULFSUB, IS CALLED TO SET UP, EXECUTE
;AND (HECK THE RESULT OF A MULF INSTRUCTION. IT IS CALLED THUS:

JSR

ACARG: .WORD

F SRCARG: .WORD

RES: .WORD

FPSB: .WORD

FPSA: .WORD

ERRES: .WORD
; ERR: ERROR
; CONT:

C.a#MULFSUB

;AL OPERAND

;FSRC OPERAND
;EXPECTED RESULT

;FPS BEFORE EXECUTION
sFPS AFTER EXECUTION
. X JERROR RESULT

X ;RESULT ERROR

;RETURN ADDRESS

4
’

p
X
X
X,
X
X
X
+

> XK >

; THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
;FPSB IS LOADED INTO THE FPS. THE INSTRUCTION, MULF IS EXECUTED.
JAFTER THE EXECUTION THE RESULT .S CHECKED AGAINST THE

JEXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS

;IS CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. [F THE FPS WAS
; INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT |7
;1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IF

. THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO

. THE ERROR CALL AT ERR.
JTHEN THE FAILURE IS REPORTED IN MULFSUB AND CONTROL IS PASSED 7O
JCONT. IF NC ERRORS ARE DETECTFD THEN MULFSUB RETURNS CONTROL

;TO CONT.

MULF SUB:
MOV

MOV
#200,R0

IF THE INCORRECT RESULT DID NOT MAT(CH ERRES

(SP)+ R ;GET A POINTER TO THE ARGUMENTS.

;JSET FD MODE.

e

SEQ 0073




(KFPBAQ FP11F FLTG PNT
110 MULF TEST

2885 017646 17
2886 017650 01
2887 017652 17
2888 017654 01
2889 017660 17
2890 017662
2891 017670
2892 017672
2893

289 017676
2895

2896 017700
2897 017702
2898 017706
2899

2900 017710
2901 017714
2902

2903 017716
2904 017720
2905 017724
2906 017730
2907 017734
2908 017740
2909 017744
2910 017752
2911 017756

2913 017764
2914 017770
2915 017772
2916 020000

2918 020002
2919 020006
2920 020010

2922 020014
2923 020020
2924 020022
2925 020030

2926

2927 020032

2928

2929 020034

2930 020040

2931

2932 020042

2933 020042

2934 020044

2935

2936 020050

2937 020050

2938 020052

2939

2940 020054
020067

171010

170204
012700
170100

012700
174010

010102
010237
062702

016137

021061
001011
026061
001005

026104
001020
000161

021061
001010
026061
001004

010102
062702
000112

104037
000161

104040
000774

000000
000000

PRT B

000014
017676
000004

000200

020054

001240
0C0004
001242
000004
001244
020054
001250
000016
000010

000002

000016
0000626
000020
000002

000024

000026

000000
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LDFPS RO
MOV R1,R0O
LDD (RQ) ,ACO
MOV 14(R1) RO
LDFPS RO
001236 MOV 218, a48TMP?
MOV R1,RO
ADD #4 RO
1% MULF (RO) ,ACO
STFPS R4
MOV #200,R0
LDFPS RO
MOV MMULFT RO
STD ACO, (RO)
MOV R1.R2
MOV R2.a#STMP3
ADD s ,R2
MOV RZ.,aNSTMPS
ADD #4 ,R2
MOV R2.aWS$TMPS
001246 MOV MMULFT ,an¥s TMPG
MOV RG ,aNSTMP7
001252 MOV 16(R1) ,a#8TMP10
(MP (RO),10(RT)
BNE 108
000012 (MP 2(R0) ,12(R1)
BNE 10%
CMP 16(R1) ,R4
BNE 15%
JMP 26(R1)
10%: CMF (R0) ,20(R1)
BNE 118
000022 CmMpP 2(RO),22(R1)
8NE 1%
MOV R1,RZ
ADD #26 R2
JMP (R2)
11%:
12%: ERROR +37
13%: JMP 26(R1)
15%:
16%: ERROR +40
B8R 13%
000000 MULFT: ,WORD 0.,0,0.0

;LOAD THE A(C GPERAND.
;JLOAD THE fPS

JESTABLISH A POINTER TO FSRCf,
JTEST INSTRUCTION.

;GET THE FPS.

;SET FD MODE

;GET THE RESULT OF THE MULF.

;SAVE THE DATA [N (ASE OF ERROR.

;1S THE RESULT CORRE(CT?
2 1F INCORRECT BRANCH.

;1S FPS CORRECT?
;1F INCORRECT BRANCH.
;1F NO ERRORS OCCURRED RETURN.

;DOES THE INCORRECT RESULT
JMATCH THE ANTICIPATED INCORRECT RESULT.

JBRANCH If NO.

;1T MATCHED SO RETURN TO THE ERROR
JREPORT AT THE CALLING ROUTINE.

JREPORT RESULT INCORRECT.

JREPORT FPS INCORRECT.

SEQ 0074




(KFPBAD FP11F FLYIG PNT PRT B
11C MULF TEST

2941
2942 020064
020064

2943
2944
2952
2953

020066

2956 020070
020070
2957 020072
2958 020076
020104
2959 020106
020114
2960 C20116
020124
2961 020126
2962 020130
2963 020132
020140
’ 020142

2968 020144
020144
2969 020146
2970 020152
020160
2971 020162
020170
2972 020172
020200
2973 020202
2974 020204
2975 020206
020214
2976 020216
2977
2978
2979 020220
026220
2980 020222

104412

000004

104413
004737
040200

000000
023777
177777
023777
177777
000217
000200
023777
000000
104047

104413
004767
065400
000001
037577
177776

020354
000000

1727777
177777

177777

000202
000000

177777
177777

000000

020354

K_6
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000000
177777
177777

000000

000000
177777
177777

000000

FEEDONE :
RSETUP ;GO INITIALIZE THE FPS AND STA(CK; AND

JSEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED (ONTROL G?).

IR AR AR RN AN AN RN A RN RN R A RN AN AR N AR N R AR A AR AR A AR N RN R AN AR R AR

JeTEST 11 MULD TEST

. w

S#THIS IS A TEST OF THE MULD INSTRUCTION. NOTE THAT A SUBROUTINE IS
;*USED TO SET UP THE OPERANDS, EXECUTE THE MULD INSTRUCTION AND
;*(HECK THE RESULTS.

- %

L4
(SR 2242232233382 22 2222282223228 2 RRRREdRRRaaRRRtitRRRlRRD

TST11: SCOPE
:MULD TEST WITH AC POSITIVE AND FSRC POSITIVE.

FFF1:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#MULDSUB
1$: WORD  40200,0,0.0 Y
2% : LWORD 23777.-1,-1.~1 :FSRC
3% .WORD  23777.-1,-1,-1 :RES
48: 217 :FPS BEFORE EXECUTION.
200 “FPS AFTER ECECUTION.
5% .WORD  23777.-1,0,0  :ERROR RES.
6$: ERROR  +47 :BAD CONSTANT USED IN ALGORI THM
"USED 24 INSTEAD OF 56.
EPPED TEST WITH BOTH OPERANDS POSITIVE TRUNCATION TEST.
" LPERR SSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,MULDSUB
1$: "WORD  65400.0.0.1 AL
28 WORD  37577.-1,-1,-2 :FSRC
3% .WORD 64777 ,-1,-1,-1 :RES
4% : 247 :FPS BEFORE EXELUTION.
240 "FPS AFTER EXECUTION.
5% : WORD  65000,0.0.0 "ERROR RES.
6%: ERROR  +50 :TRUNCATION ERROR.
é??%o TEST wITH BOTH OPERANDS NEGATIVE IN ROUND MODE.
" LPERR SSET UP THE LOOP ON ERROR ADDRESS.

JSR P(,a#MULDSUR

SEQ 0075
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T MULD TEST SEQ 0076
2981 020226 137577 177777 177777 1§: .WORD 137577,-1,-1.,-2 ;AC
020234 177776
2982 020236 165400 000000 000000 ¢2%: .WORD  165400,0,0,1 ;FSRC
020244 000001
2983 020246 065000 000000 000000 3%: .WORD  65000,0,0.0 JRES
020254 000000
2984 020256 007717 4%: 7717 JFPS BEFORE EXECUTION.
2985 020260 007700 7700 ;FPS AFTER EXECUTION.
2986 020262 064777 177777 177777 S%: .WORD  64777,-1,-1,-1 _ERROR RES.
020270 177777
%ggg 020272 104051 6%: ERROR  +51 ;ROUND ERROR.
2989 ;MULD  TEST WITH AC POSITIVE AND FSRC NEGATIVE [N ROUND MODE.
2990 020274 FFF&:
0202764 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2991 020276 004737 020354 JSR PC,a4MULDSUB
2992 020302 017500 000000 000000 1%: .WORD 17500,0,0,0 sAC
020310 000000
2993 020312 123652 125252 2%: WORD  123652,125252  :FSRC
2994 020316 125252 125252 LWORD  125252,125252
2995 020322 103177 177777 177777 3%: .WORD  103177,-1,-1,-1 ;RLS
020330 177777
2996 020332 000200 4%: 200 ;FPS BEFORE EXECUTION.
2997 020334 000210 210 ;FPS AFTER EXECUTION.
2998 020336 103200 000000 000000 5%: .WGRD  103200,0,0,0 ;ERROR RES.
020344 000000
2999 020346 104052 6%: ERROR  +52 ;ROUND ERROR (BAD CONSTANT).
%88; 020350 000167 000240 JMP FFFDONE
3003 :THIS SUBROUTINE, MULDSUB, IS CALLED TO SET UF, EXECUTE
%88? JAND CHECK THE RESULT OF A MULD INSTRUCTION, IT IS CALLED THUS:
3006 ; JSR PC.a#MULDSUB
3007 ; ACARG: .WORD X, X,X,X ;AC OPERAND
3008 : FSRCARG: .WORD X, X,X,X ;FSRC OPERAND
3009 ; RES: WORD XX, X.,X ;EXPECTED RESULT
FPSB: .WORD X ;FPS BEFORE EXECUTION
FPSA: WORD X JFPS AFTER EXECUTION
ERRES: .WORD X, X,X,X ;ERROR RESULT
ERR: ERROR  +X JRESULT ERROR
CONT: JRETURN ADDRESS

:THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
JFPSB IS LOADED INTO THE FPS. THE INSTRUCTION, MULD IS EXECUTED.
JAFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE

JEXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS

;1S CHECKED WITH THE EXPECTED CORRECT FPS, FPSA, IF THE FPS WAS
;INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT IT
;1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IFf
;THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO
;THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
JTHEN THE FAILURE IS REPORTED IN MULDSUB AND CONTROL 1S PASSED T0
:ggNng%F NO ERRORS ARE DETECTED THEN MULDSUB RETURNS CONTROL

8
3029 020354 012601 MULDSUB: MOV (SP)+,R1 ;GET A POINTER TO THE AKRGUMENTS.

syBYysyLLe
NN WN—=O
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1 MULD TEST SEQ 0077
3030 020356 012700 (00200 MOV #200,R0 ;SET FD MODE.
%8%% 020362 170100 LDFPS RO
3033 020364 010100 MOV R1,RO ;SET UP THE ACO OPERAND,
3034 020366 172410 LDD (RO) ,ACO
3035 020370 016100 000030 MOV 30(R1) ,RO ;LOAD THE FPS.
gg%g 020374 170100 LDFPS RO
3038 020376 012737 020412 001236 MOV #1S, INSTMP?
3039 020404 010100 MOV R1,RO ;ESTABLISH A POINTER TO FSRC.
ggz? 020406 062700 000010 ADD #10,R0
%82% 020472 171010 1%: MULD (RO) ,ACO JEXECUTE THE TEST INSTRUCTION.
3044 020414 170204 STFPS  R& ;GET THE FPS.
3045 020416 012700 000200 MoV #200,R0 ;SET FD MODE.
%82; 020422 170100 LDFPS RO
3048 020424 012700 020604 MOV #MMULDT RO JGET THE RESULT.
gggg 020430 174010 STD ACO, (RO)
3051 020432 010102 MOV R1,R2 ;SAVE DATA IN CASF OF ERROR.
3052 020434 010237 001240 MOV R2, NS TMP3
3053 020440 062702 000010 ADD #10,R2
3054 020444 010237 001242 MOV R2,aN$TMPL
3055 020450 062702 000010 ADD #10,R2
3056 020454 010237 001244 MOV R2,NSTMPS
3057 020460 012737 020604 001246 MOV #MULDT , aW$TMP6
3058 020466 010437 001250 MOV R&L ,3NSTMP7
3059 020472 016137 000032 001252 MOV 32(R1) ,a#8TMP10
3061 020500 010102 MOV R1,R2 ;CHECK THE RESULT.
3062 020502 062702 000020 ADD #20 ,R2
3063 020506 012703 020604 MOV #MULDT ,R3
3064 020512 012705 000004 MOV #4 RS
3065 020516 022223 2%: (MP (R2)+,(R3)+
3066 020520 001006 BNE 108 JBRANCH IF RESULT INCORRECT.
3067 020522 0775C3 So8 R5,2%
3069 020524 026104 000032 {MP 32(R1) R4 ;1S FPS (ORRECT?
3070 020530 001023 BNE 15% JBRANCH IF INCORRECT.
gg;} 020532 000161 000046 JMP 46(R1) JRETURN.
3073 020536 010102 10%: MOV R1,R2 ;WAS INCORRECT RESULT ANTICIPATED?
3074 020540 062702 000034 ADD #34 R2
3075 020544 012703 020604 MOV AMULDT ,R3
3076 020550 012705 000004 MOV #4 RS
3077 020554 022223 11%: CMP (R2)+,(R3)+
3078 020556 001005 BNE 12$ ;BRANCH If NO.
3079 020560 077503 S08 R5,11%
3080 020562 010102 MOV R1,R2 ;IF THE INCORRECT RESULT WAS
3081 020564 062702 000044 ADD #44 R2 ;ANTICIPATED RETURN TO THE
3082 ;ERROR REPORT IN THE CALLING
%832 020570 000112 JMP (R2) ;ROUTINE.
3085 020572 12%: ;REPORT RESULT INCORRECT.

3086 020572 104246 13%: ERROR  +246
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3087 020574 000161
3088
3089 020600
3090 020600 104046
3091 020602 000774
3092
3093 020604 000000
020612 000000
3094
3095 020614
020614 104472

3096
3106

3107
3108

020616 000004

—d — b
—A-Ao
(@ 1Ve)

020620 104413
020622 004737
020626 020200
020632 020000

000000

WWNWWINWWNINWINLG WNWNW
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N=OV~NO NS W =
o
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o
o

3123 020662 104114

31¢7 020664

020664 104413
3128 020666 004737
3129 020672 010200
3130 020676 010000
3131 020702 000000
3132 020706 010000
3133 020712 005013
3134 020714 005004

N 6
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000046

000000 000000

021044
000000
000000
000000
177777

021044
000G0C
006000
000000
000000

14%: JMP 46(R1)

15%: JREPORT FPS INCORRECT.
16%: ERROR  +46
BR 14%

MULDT: .WORD 0,0,0,0

fFFDONE :
RSETUP ;GO INITIALIZE THE FPS AND STACK; AND
;SEE IF THE USER HAS EXPRESSED
:THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
; THE USER TYPED CONTROL G?).

JTEST TITLE:UNDER/OVERFLOW, USING MULF WITH TRAPS DISABLED

N AR 2282832222220 0 22282003200 2dRE22880 R 8202 aRRRdRaRRsRERs

SRTEST 12 SEE COMMENT ABOVE FOR TEST TITLE
X

J*THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW CONDITIONS USING
;*THE MULF INSTRUCTION WITH TRAPS DISABLED. NOTE THAT A SUBROUTINE
;IS USED TO SET UP THE OPERANDS, EXECUTE THE MULF INSTRUCTION AND
;*(HECK THE RESULTS.

° v

*
a3 444083028828082808000d0d0CdfRRtttRRSRRRRRRERaRRARRARRR S

TST12: SCOPE
-UNDERFLOW, WITH EXPONENT OF RESULT = =129

1111:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#0VUNFNT

1%: .WORC 20200,0 ;AC

2%: .WORD 20000.,0 ;FSRC

3%: .WORD 0.0 ;RES

4%: .WORD -1.-1 :ERROR RES.

5%: 0 ;FPS BEFORE EXECUTION.
4 ;FPS AFTER EXECUTION.

6%: 12 JFEC
-1 JFLAG

7%: ERROR +117 ;ST 331 TO 155 INTO 115 (BUT FIW)
BR 8%
ERROR +114

8$%:

i??gERFLON' WITH EXPONENT OF RESULT = =193
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#0VUNFNT

1%: .WORD 10200,0 ;AC

2%: .WORD 10000,0 ;FSRC

3%: .WORD 0,0 JRES

4%: . WORD 10000,0 ;ERROR RES.

5¢: 5013 ;FPS BEFORE EXECUTION.

5004 ;FPS AFTER EXECUTION.

SEQ 0078
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112

3135 020716
3136 020720
3137 020722
3138
3139 020724
3140 020726
3141 020730
3142
3143
3144 020730
020730
3145 020732
3146 020736
3147 020742
3148 020746
3149 020752
3150 020756
3151 020760
3152 020762
3153 020764
3154 020766
3155 020770
3156 020772
3157 020774
3158
3159
3160 020774
020774
3161 020776
3162 021002
3163 021006
3164 021012
3165 021016
3166 021022
3167 021024
3168 021026
3169 021030
3170 021032
3171
3172 021034
3173 021036
3174 021040

000012
177777
10612C

000401
106114

021044
00000(
000000
000000
000000

021044
000000
000000
000000
177777

000410

MACRO M1111
SEE COMMENT ABOVE FOR TEST TITLE

6%:
7%:

8%:
i?Y%RFLOU. EXPONENT OF RESULT

1%:
2%:
3%
4%:
S%:

6%:
7’$:

8%:

B 7
18-SEP-79 13:43 PAGE 13-10

s
ERROR

B8R
ERROR

LPERR

JFEC
JFLAG

+120 JSETTING FIUV OR Flv CAUSES TRAP
;WITH FIU CLEAR.

8%

+114

128
;SET UP THE LOOP ON ERROR ADDRESS.

PC ,a#0OVUNFNT

60200,0 JAC

60000,0 :FSRC

0,0 JRES

60000,0 JERROR RES.
:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION,
JFEC
JFLAG

3;21 ;ST 333 70 136 INTO 116 (BUT Flv).

+113

;OVERFLOW, EXPONENT OF RESULT - 130

1114:

1%:
’%:
3%:
4%:
5%:

6%:
’$:

8%:

LPERR
JSR
.WORD
. WORD
. WORD
. WORD
6011
6006
10

0
ERROR
BR

ERROR
JMP

JSET UP THE LOOP ON ERROR ADDRESS.

PC,a#0VUNFNT

60200,0 ;AC

60200,0 :FSRC

0.0 ;RES

-1,-1 ;ERROR RES.
JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
JFEC
JFLAG

+12°2 JSETTING FIUV OR FIU WITH
JFIV CLEAR CAUSES TRAP.

8s

+113

11 IDONE ;GO TO NEXT TEST,

;THIS SUBROUTINE, OVUNFNT, IS USED TO SET UP THE OPERANDS, EXECUTE
;THE MULF INSTRUCTION AND (HECK THE RESULTS OF AN INSTRUCTION WITH
.OPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL
;TO IT IS MADE THUS:

[

ACARG: .WORD X, X ;AC OPERAND

FSRCARG: .WORD  X,X . FSRC OPERAND

RES: .WORD XX ;EXPECTED RESULT
ERRES: .WORD X, X ;ERROR RESULT

FPSB: .WORD X ;FPS BEFORE EXECUTION
FPSA: .WORD X ;FPS AFTER EXECUTION
FEC: .WORD X JEXPECTED FEC

SEQ 0079

-— Y
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112

MACRO M1111

SEE COMMENT ABOVE FOR TEST TITLE

3190
31N
3192
3163
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216 021044
3217 021046
3218 021052
3219
3220 021054
3221 021056
3222
3223 021060
3224 021062
3225 021066
3226 021072
3227 021076
3228 021102

3236
3237 021144
3238 021146
3239
3240 021152
3241
3242 021154
3243 021156
3244 021160

3245 021164
3246 021166

012501
012700
170100

010100
172410

010102
010237
062702
010237
062702
010237
016137
012737

016100
170100
012737
012737

010100
062700

171010

170204
170305
012700
170100
012700

000200

001240
000004
001242
000004
001244
000022
021444

000020
021152
021336

000004

000200
021444

.
L4

18~SEP=-79 13:43

c. 7
PAGE 13-11
FLAG: WORD X ;0/=1,0VER/UNDER FLOW FLAG
ERR1: ERROR  +X ; TRAP ERROR.
BR CONT
ERRZ: ERROR  +X ;DATA, RESULT ERROR
CONT: JRETURN ADDRESS

'THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN

;THE MULF INSTRUCTION IS EXECUTED.
;RESULT IS CHECKED AGAINST RES.

IF NO TRAP OCCURS THEN THE
IF THE RESULT IS CORRECT THEN THE FPS [S

; COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNFNT RETURNS CONTROL

;TO THE CALLING ROUTINE AT CONT.
:REPORTS THIS FAJLURE AND THEN RETURNS TO CONT.

IF THE FPS IS BAD OVUNFNT
IF THE RESULT OF THE

;MULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE

;ANTICIPATED FAILING DATA PATTERN, ERRES.

IF THE FAILURE IN

:THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFNT
;WILL TRANSFER CONTROL TO THE ERROR CALL AT ERRZ2. OTHERWISE THE
;RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFNT WILL
;REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
;IF A TRAP OCCURS (IT SHOULD NOT) THEN OVUNFNT WILL READ THE FEC.
sSHOULD THE FEC MATCH THE ANTICIPATED FEC OVUNFNT WILL

;STORE ALL DATA AND TRANSFER CONTROL TO THE ERROR CALL AT ERR1.

IF THE

;FEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNFNT WILL REPORT
;THE ERROR AND RETURN TO CONT. NOTE THAT OVUNFNT USES THE FLAG
;TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
;UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).

OVUNFNT :

001252
001246

001236
000244

1%:
2%:

MOV
LDFPS

MOV
LDD

MOV
MOV
ADD
MOV
ADD
MOV
MOV
MOV

MOV
LDFPS
MOV
MOV

MOV
ADD

MULF

STFPS
STST
MOV
LDFPS
MOV

MOV (SP)+,R1 ;GET A POINTER TO THE ARGUMENTS.

#200,R0 JSET FD MODE.

RO

R1,R0O ;LOAD ACO, OPERAND.

(RO) ,ACO

R1.RZ ;SAVE THE DATA PATTERNS [N CASE OF

R2.,.aAS$TMP3 JERROR.

#4 R2

R2,a¥#S$TMP4

# ,R2

R2.,aN#STMPS

22(R1) ,a#sTMP10

#OVFNTT ,ax8 TMPE

58(R1).R0 :LOAD THE FPS.

#S, NSTMP?

#258 ,a4FPVECT ;SET UP THE FP TRAP VECTOR IN CASE
:OF ERROR.

R1.R0O ;COMPUTE THE ADDRESS OF FSRC.

#4 RO

(RO) ,ACO ;TEST INSTRUCTION.

Ré& :GE” FPS.

RS ;GET FEC.

;800,RO ;SET FD MODE.

#OVFNTT RO JGET THE RESULT.

SEQ 0080
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SEE COMMENT ABOVE FOR TEST TITLE

112

3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275

021172
021174
021200

021204
021210
021212
021216
021222
021224
021226

021230
021234

021236

021242
021246

021250
021252

021254
021254
021256

1764010
010637
010537

012700
010102
062702
012703
022022
001015
077303

026104
001002

000161

005761
001002

104111
000771

104112
000767

001250
001254

021444
000010

000002

000022

000036

000C26

D
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MACRO M1
STD ACO, (RO)
L 017 R4, N8 TMP?7
MOV RS, a#8TMP11
L 0)Y) #OVFNTT RC
MOV R1,R2
ADD #10,R2
MOV #2,R3
kY ¥ cMP (RO)+,(R2)+
BNE 15%
S0R R3,3$
(MP 22(R1) R4
BNE 108
A ¥ JMP I6(RY)
;REPORT INCORRECT FPS.
10%: TST 26(R1)
BNE 12%
11%: ERROR +111
BR 4%
12%:
135%: ERROR +112
BR 4%

”—

JCHECK THE RESULT.

;BRANCH [F INCORRECT.

;WAS FPS CORREC1?

;BRANCH If FPS IS INCORRECT.
JRETURN, TEST COMPLETED.

.WAS THE RESULT OVER OR UNDER FLOW?
JBRANCH 1" UNDERFLOW.

JREPORT FPS BAD AFTER OVERFLOW.

JREPORT FPS BAD AFTER UNDERFLOW.

SEQ 0081
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3277
3278 021260
3279 021264
3280 021266
3281 021272
3282 021276
3283 021300
3284 021302
3285
3286 021304
3287 021306
3288 021312
3289 021316
3290
3291 021320
3292
3293
3294
3295
3296 021324
3297
3298
3299 021326
3300 021330
3301
3302 021332
3303 021332
3304 021334
3305
3306
3307 021336
3308 021340
3309 021344
3310 021346
33
3312 021352
3313 021354
3314 021360
3315 021362
3316 021364
3317 021370
3318 021372
3319 021376
3320 021400
3321 021404
3322 021410
3323
3324 021412
3325 021414
3326
3327 021420
3328
3329 021422
3330
3331
3332 021426
3333

012700
010102
062702
012703
022022
001007
077303

010102
062702
010237
000112

005761

001002

104113
000742

104114
000740

011602
022702
001402
000137

022626
010237
170204
170305
012700
170100
012700
174010
010537
020561
001004

010102
062702

000112
005761

001003

021444

000014
000002

000034
001236

000026

021154
036660

001236

000200
0214644

001254
000024

000030

00006

MACRO M1111
T? SEE COMMENT ABOVE FOR TEST TITLE

;RESULT INCORRECT.
15%:

16%:

17»:

26%:

27%:

E
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MOV #OVFNTT,RO
MOV R1,R2
ADD #14,R2
MOV #2 ,R3
CMP (RO)+,(R2)+
BNE 17%
SOR R3,16%
MOV R1,R2
ADD #34 ,R2
MoV R2,aNSTMP?
JMP (R2)
TST 26(R1)
BNE 19%
ERROR  +113
BR A 3
ERROR  +114
B8R 43

AN FP TRAP OCCURS COME HERE.
MOV (SP),
cmp s, R2
BEQ 26%
JMP a#F PSPUR
CMP (SP)+,(SP)+
MOV R2.a#$TMP?
STFPS R4
STST RS
MOV #200,R0
LDFPS RO
MOV #OVFNTT RO
STD ACO, (RO)
MOV RS ,a#$TMP11
CMP RS,24(R1)
BNE 278
MOV R1,R2
ADD #30,R2
JMP (R2)
TST 26(R1)
BNE ol

JREPORT RESULT INCORRECT,
JUNDERF LOW.

JSEE IF FAILURE IS ANTICIPATED
JFAILURE.

;BRANCH [F NOT ANTICIPATED.

JERROR WAS ANTICIPATED SO RETURN
;TO THE ERROR REPORT [N THE CALLING
JROUTINE.

JRESULT WAS NOT ANTICIPATED

;SO ERROR MUST BE REPORTED HERE.
JFIRST SEE IF ARGUMENTS SHOULD
JHAVE RESULTED IN OVERFLOW OR UNDER
JFLOW BY LOOKING AT THE FLAG.
JBRANCH IF UNDERFLOW EXPECTED.

JREPORT RESULT INCORRECT,
;OVERFLOW.

EXPECTING

EXPECTING

;GET ADDRESS OF TRAP.
;JWAS THE TRAP DURING THE MULF INSTRUCTION?

:BRANCH IF YES.

JOTHERWISE GO REPORT A SPURIOUS
;FP TRAP.

JRESET THE STACK.

:SAVE DATA FOR ERROR REPORT.
JGET FPS.

;GET FEC.

;SET FD MODE.

GET THE RESULT.

;WAS THE FEC ANTICIPATED?
JBRANCH 1F NOT ANTICIPATED.

JERROR WAS ANTICIPATED SO
;RETURN TO THE ERROR REPORT Of THE
;CALLING ROUTINE.

.THE ERROR WAS NOT ANTICIPATED SO
;1T MUST BE REPORTED HERE.
;JOVERFLOW OR UNDER FLOW.

JBRANCH [F EXPECTING UNDERFLOW

FIRST SEE IF EXPECTED

SEQ 0082




3336
3335
3336
3337
3338
3339
3340
3341
3342

3343
3344

3345
3346
3347
3356
3357
3358

3359
3360
3361

3362
3363
3364
3365

3366

3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379

FP11F FLTG PNT PRT B

021430
021432

0c1436
021436
021440

02144k
021452

0214654
021454

021456

021460
021460
021462
021466
021472
021476
021504
021506
021514
021516
021522
021526
021530
021532
021534
021536
021540
021542
021544

021544
N21544

10641°5
000161

106116
000161

000000
000000

104412

000304

104413
004737
020200
127272
020000
000000
000000
000000

000000
127272
000200
000204
000012
177777
106131
000401
104132

104413

000036

000036

MACRO M1111
SEE COMMENT ABOVE FOR TEST TITLE

000000 000000 .QVFNTT:

022004
000000
000000
000000

000000

000000
000000

000000
000000

;REPORT TRAPPED ON OVERFLOW WITH F[v=0

;REPORT TRAPPED ON UNDER fFLOW WITH FlU-C

;GO INITIALIZE THE FPS AND STA(K; AND
;SEE IF THE USER HAS EXPRESSED

;JTHE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).

JTEST TITIE:UNDER/OVERFLOW, USING MULD WITH TRAP DISABLED

;'.tt"lttl'tttt*tttiﬁttttttlﬁt*ittt*ﬁt't*tﬁﬁt*iﬁ*itttﬁttttt'itﬁ.

F
18-SEP=79 13:43 PAGE 1
°8%: ERROR +115
JMP I6(R1)
29%:
30%: ERROR  +116
JMP 36(R1)
. WORD 0,0,0.0
11 IDONE :
RSETUP
;;TEST 13

bR 4
.

%

SEE COMMENT ABOVE FOR TEST TITLE

;*THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW CONDITIONS THAT (AN
;*ARRISE USING THE MULD INSTRUCTION WITH TRAPS DISABLED. A SUBRCUTINE IS
;*USED TO SET UP THE OPERANDS, EXECUTE THE MULLD INSTRU(CTION AND

;*(HECK THE RESULTS.

A 222202220020 RaRaRARRRRARRRRRARRRRARRASRRRARRRRRRERERSERN

T5113:

SCOPE

JUNDERFLOW, EXPONENT OF RESULT--129

JJJ1:

1%:
2%:
3%:
4%:
5%:
6% -
’%:

8%:

LPERR
JSR

.WORD
. WORD
-WORD

.WORD

.WORD
- WORD
200
204
12

-1
ERROR
BR
ERROR

PC,a#0VUNDNT
20200,0
127272,0
20000.0,0,0

0.0.0.,0

0,0
127272.0

+13]
8%
+132

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

JRES

JERROR RES.

JFPS BEFORE EXECUTION.

JFPS AFTER EXECUTION.

JFEC

sFLAG

;ST 331 TO 155 INTO 115 (BUT Fluj

;ST 115 (BUT FD)

;UNDERFLOW, EXPONENT OF RESULT - =163

JJJe:

LPERR

JSET UP THE LOOP ON ERROR ADDRESS.

SEQ 0083




(fFPBAO FP11F FLTG PNT PRT B

1°3

3380
3381
3382
3383

3384

3409

SRR RRERY

— s
N ONOWIN MNN=SO

L

3420

3421
3422
3423
3424
3425

SEE COMMENT ABOVE FOR TEST TITLE

]
MACRO M1111  18-SEP-79 13:43 PAGE 14-2

7

PC,a#0VUNDNT

10200, 0 s AC
123456..0

10000,0,0.0 SFSRC
0.0.0.0 :RES
0,0,123456,0 JERROR RES

JFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

cFEC

;FLAG
5133 JSETTING FIUV OR FIV BAD.
+132 ;ST 118 (RUT FD)

JOVERFLOW, EXPONENT OF RESULT = 1728

JSET UP THE LOOP ON ERROR ADDRESS.

PC,a#0VUNDNT

60200.,0 A

65432.0

60000,0.,0.,0 ;FSRC

0,0,0,0 :RES

0.0,65432.,0 JERROR RES.
JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
JFEC
JFLAG

élSé ;ST 333 TO 136 INTO 116 (BUT FlV)

+135 ;ST 116 (BUT FD)

;OVERFLOW, EXPONENT OF RESULT = 130

021546 004737 022004 JSR
021552 010200 000000 1%: .WORD
021556 123456 000000 .WORD
021562 010000 000000 000000 2%: .WORD
021570 000000

021572 000000 000000 000000 3%: .WORD
021600 000000

021602 000000 000C00 123456 4%: .WORD
021610 000000

021612 9005213 5%: 5213
021614 005204 5204
021616 000012 6% : 12
021620 177777 -1
021622 104133 7%: ERROR
021624 0004601 B8R
021626 104132 ERROR
021630 8%:

021630 JJJ3:

021630 104413 LPERR
021632 004737 022004 JSR
021636 060200 9200000 1%: .wORD
021642 065432 000000 .WORD
021646 060000 000000 000000 2%: .WORD
021654 000000

021656 000000 000000 000000 3%: .WORD
021664 000000

021666 000000 000000 0565432 4%: .WORD
021674 000000

021676 000200 5%: 200
021700 000206 206
021702 000010 6%: 10
021704 000000 0
021706 104134 7%: ERROR
021710 000401 BR
021712 104135 ERROR
021714 8%:

021714 JJJbé:

021714 104413 LPERR
021716 004737 022004 JSR
021722 060200 000000 1%: . WORD
021726 125252 000000 .WORD
021732 060200 000000 000000 2%: .WORD
021740 000000

021742 000000 000000 000000 3%: .WORD
021750 000000

021752 000000 GO000C 125252 4%: .wWORD
021760 000000

021762 006211 5%: 6211
021764 006206 6206
021766 000010 6% 10
021770 000000 0
021772 104136 7% ERROR

JSET UP THE LOOP ON ERROR ADDRESS.

PC ,a#0OVUNDNT

60200, 0 ;AC

125252.,0

60200,0,0,0 ;FSRC

0.0,0.0 :RES

0,0,125252.0 ;ERROR RES.
:FPS BEFORE EXECUTION,
JFPS AFTER EXECUTION,

. JFEC

JFLAG

+136 JSETTING FIUV OR Fv BAD.

SEQ J084




L
T

kFPBAO FPI11F FLTG PNT PRT B
13 SEE COMMENT ABOVE FOR TEST TITLE

3426 021774
3427 021776

342
3430
3

3469 022006
3470 022012
7

3472 022014
3473 022016
3474

3475 022020
3476 022022
3477 022026
3478 022032
3479 022036
3480 022042
3481 022046
3482 022054

000401
104135

010237
016137
012737

3423 022000 000137 022414

000260

001240
00010
001242
000010
0012644
000042
022404

MACRO ™1111

8%:

H
18=-SEP=79 13:43 PAGE 14~3

BR

ERROR

JMP

7

8%
+135
a#JJJDONE

;ST 116 (BUT £D)
GO TO NEXT TEST,

;THIS SUBROUTINE, OVUNDNT, IS USED TO SET UP THE OPERANDS, EXECUTE
;THE MULD INSTRUCTION AND (CHECK THE RESULTS OF AN INSTRUCTION WITH
;OPERANDS WHI(H SHOULD RESULT IN EITHER OVERFLOW OR UNDcRFLOW. A CALL
;TO IT IS MADE THUS:

.
’

ACARG: .WORD X, X,X,X ;AC OPERAND

FSRCARG: .WORD X, X,X,X ;FSRC OPERAND

RES: WORD X, X,X,X JEXPECTED RESULT
ERRES: .WORD X, X,X,X ;ERROR RESULT

FPSB: WORD X sFPS BEFORE EXECUTION
FPSA: WORD X ;FPS AFTER EXECUTION -
FEC: .WORD X JEXPECTED FEC

FLAG: LWORD X ;0/-1,0VER/UNDER FLOW FLAG
ERR1: ERROR  +X ; TRAP ERROR.

BR CONT

ERRZ: ERROR  +X ;DATA, RESULT ERROR
CONT : JRETURN ADDRESS

:THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN

;THE MULD INSTRUCTION IS EXECUTED.
JRESULT IS CHECKED AGAINST RES.

IF NO TRAP OCCURS THEN THE
IF THE RESULT 1S CORRECT THEN THE FPS IS

: COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNDNT RETURNS CONTROL

;7O THE CALLING ROUTINE AT CONT.

IF THE FPS IS BAD OVUNDNT

JREPORTS THIS FAILURE AND THEN RETURNS TO CONT. IF THE RESULT OF THE
JMULD IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE

;ANTICIPATED FAILING DATA PATTERN, ERRES.

IF THE FAILURE IN

;THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNDNT
;WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERWISE THE
JRESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNDNT WIiL
JREPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
;IF A TRAP OCCURS (IT SHOULD NOT) THEN OVUNDNT WILL READ THE FEC.
;SHOULD THE FEC MATCH THE ANTICIPATED FEC OVUNDNT WILL

;STORE ALL DATA AND TRANSFER CONTROL TO THE ERROR CALL AT ERR1.

I[F THE

JFEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNDNT WILL REPORT
;THE ERROR AND RETURN TO CONT. NOTE THAT OVUNDNT USES THE FLAG
;TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
JUNDERFLOW (FLAG=-1) OR OVERFLOW (FLAG=0).

OVUNDNT :

001252
001246

MOV
LDFPS

MOV
LDD

MOV
MOV
ADD
MOV
ADD
MOV
MOV
MOV

MOV (SP)+ ,R1
#200,R0
RO

R1.KO
(RO ,ACO

R1.R2

R2. NS TMP3
#10,R2

R2, ¥ TMP4
#10,R2
R2,aWNSTMPS
42(R1) ,aNSTMP10
#OVONTT, aNSTMPE

;GE™ A POINTER TO THE ARGUMENTS.
;SET FD MODE.

:LOAD ACO, OPERAND.

:SAVE THE DATA PATTERNS IN CASE OF
JERROR.

SEQ 0085




PEBAQ FP11F FLTG PNT PRT B
SEE COMMENT ABOVE FOR TEST TITLE

3484 022062
3485 022066
3486 (022070
3487 022076

3489 022104
3490 022106

3492 022112

3494 022114
3495 022116
3496 022120
3497 022124
3498 022126
3499 022132
3500 022134
3501 022140
3502

3503 022144
3504 022150
3505 022152
3506 022156
3507 022162
3508 022164
3509 022166
3510

3511 022170
3512 022174
3513

3514 022176
3515

3516

3517 022202
3518 022206
3519

3520

3521 022210
3522 022212
3523

3524 022214
3525 022214
3526 022216
3527

3528

3529 022220
3530 022224
3531 022226
3532 022232
3533 022236
3534 022240
3535 022242
3536

3537 022244
3538 022246
3539 022252

016100
170100
012737
012737

010100
062700

171010

170204
170305
012700
170100
012700
174C10
010437
010537

012700
010102
062702
012703
022022
001015
077303

026104
001002

000161

005761
001002

104123
000771

1046124
00V767

012700
010102
062702
012703
022022
001007
077303

010102
062702
010237

000040
022112
022276

000010

006200
022404

001250
001254

022474
000020

000004

0000a¢

000056

000046

022404

000030
000004

000054
0012356

MACRO M!

001236
0006244

[
111 18-SEP=79 13:43 PAGF '4-4

1¢:

3%:

4%

JRFPORT
10%:

11%:

12%:
13%:

JRESULT
15%:

-

16%:

Moy
LDFPS
MOV
MOV

MOy
ADD

MULD

STFPS
STST
MOV
LDFPS
MOV
STD
MOV
MOV

MOV
MOv
ADD
MOV
(MP
BNE
S08

{mp
BNE

JMP

>

40(R1) RO

RO
#13,308TMP2
#25% , aNFPVECT

R1,R0
#10,R0

(RO LACO

R4

RS

#200,RO

RO
#OVDNTT RO
ACO, (RD)

R4 ,INSTMP/
RS.,a4#$TMP11

#GVDNTT RO
R1,R2

#20 ,R2

#4 ,R3
(RO)+,(R2)+
15%

R3.3%

42(R1) R4
10%

56(R1)

INCORRECT FPS.

TST L6(R1)

BNE 12%

ERROR +123

BR A 3

ERROR +124

BR 4%
INCORRECT.

MOV #OVDNTT RO
MOV R1,R2

ADD #30,R2

MOV #6 ,R3

(MP (RO)+,(R2)+
BNE 178

SOR R3,16%

MOV R1,R2

ADD #54 R2

MOV R2,a¥STMP?

;LOAD THE FPS,

JSET UP THE FP TRAP VECTOR IN (ASt
.OF ERROR,

;COMPUTE THE ADDRESS OF FSRC.
JTEST INSTRUCTION.

;GET FPS.

;GE1 FEC.

;SET FD MODE.

JGET THE RESULT,

JCHECK THE RESULT,

;BRANCH [# [NCORRECT.

;WAS FPS (CORRECT?

JBRANCH IF FPS IS INCORRE(T.
JRETURN, TEST COMPLETED.

JWAS THE RESULT OVER OR UNDER fLOW?
BRANCH IF UNDERFLOW.

;REPORT FPS BAD AFTER OVERFLOW.

JREPORT +PS BAD AFTLR UNDERFLOW.

JSEE IF FAILURE IS ANTICIPATED
JFAILURE.

;BRANCH IF NOT ANTICIPATED.

JERROR WAS ANTICIPATED SO RETURN
;7O THE ERRGR REPORT IN THE CALLING
JROUTINE .

SEQ 0086




(KFPBAO FP1I1F FLTG PNT PRT B

113

3540 022256
3541

3542 022260

3543

3544

3545

3546

3547 022264

3548

3549

3550 022266

3551 022270

3592

3553 022272

3554 022272

3555 022274

3556

3557

3558 022276

3559 022300

3560 022304

3561 022306

3562

3563 022312

3564 022314

3565 022320

3566 022322

3567 022324

3568 022330

3569 022332

3570 022336

3571 022340

3572 022344

3573 022350

3574

3575 022352

3576 022354

3577

3578 022360

3579

3580 022362

3581

3582

3583 022366

3584

3585

3586 022370

3587 022372

3588

3589 022376

3590 022376

3591 022400

3592

3593 022404
022412

3594

3595 022414

000112
005761

001002

104125
000742

104126
000749

011602
022702
001402
000137

022626
010237
170204
170305
012700
170100
012700
174010
010537
020561
001004

010102
062702

000112
005761

001003

1046127
000161

104130
000161

000000
000000

000046

022114
036660

001236

000200
022404

001254
000044

000050

000026

000056

000056
000000 000000

MACRO M1111
SEE COMMENT ABOVE FOR TEST TITLE

—

\I\N1

18=SEP=-79 13:43 PAGE
JMP (R2)
17%: ST L6E(R1)
BNE 19%
18%: £ RROR +125
BR 4%
19%:
20%: ERROR  +126
BR 3 3
;IF AN FP TRAP OCCURS (OME HERE.
25%: MOV (SP) ,R?
(MP S, R2
BEQ 26%
JMP a#f PSPUR
26%: CMP (SP)Y+,(SP)+
MOV R2 ., oS TMP?
STFPS R4
STST RS
MOV #200,R0O
LDFPS RO
MOV #OVDNTT RO
STD ACO, (RO)
MOV RS.,a#%1MP11
C R5,44(R1)
BNE 27%
MOV R1,RZ
ADD #50,R2
JMP (R2)
27%: TST 26(R1)
BNE 29%
28%: ERROR  +127
JMP 56(R1)
29%:
30%: ERROR +130
JMP 56(R1)
OVDNTT: .WORD 0,0,0,0

JJJDONE :

JREPORT RESULT INCORRECT,
JUNDERFLOW.

JRESULT WAS NOT ANTICIPATED

;S0 ERROR MUST BE REPORTED HERE.
sFIRST SEE IF ARGUMENTS SHOULD
;HAVE RESULTED IN OVERFLOW OR UNDER
JFLOW BY LOOKING AT THE FLAG.
;BRANCH [F UNDERFLOW EXPECTED.

;REPORT RESULT INCORRECT,
;OVERFLOW.

EXPECTING

EXPECTING

;,GET ADDRESS OF TRAP.
*WAS THE TRAP DURING THE MULF INSTRUCTIiON?

;BRANCH IF YES.

JOTHERWISE GO REPORT A SPURIOUS
JFP TRAP,

JRESET THE STACK.

:SAVE DATA FOR ERROR REPORT.
:GET FPS.

:GET FEC.

;SET FD MODE.

JGET THE RESULT.

JWAS THE FEC ANTICIPATED?
;BRANCH IF NOT ANTICIPATED.

JERROR WAS ANTICIPATED SO
JRETURN TO THE ERROR REPORT OF THE
s CALLING ROUTINE.

;THE ERROR WAS NOT ANT]JCIPATED SO
;1T MUST BE REPORTED HERE.
;OVERFLOW OR UNDER FLOW.

;BRANCH IF EXPECTING UNDERFLOW

JREPORT TRAPPED ON OVERFLOW WITH F]V=0

FIRST SEE IF EXPECTED

;REPORT TRAPPED ON UNDER FLOW WITH flu=0

SEQ 0087

1




CKFPBAQ FPITF FLTG PNT PRT B
113 SEE COMMENT ABOVE FOR TEST TITLE

022414

3596
3597
3598
3610
3611
3612

022416

3636
3637 022512
3638 022514
2639 022516
3640 022520
3641 022522
3642 022524
3643 022526
364s 022536

104412

000004

104413
004737
020123

104144

022644
045676
000000
045676
177777

022644
127272
000000
127272
177777

K
MACRO M1111 18-SEP-79 13:43 PAGE 14-

J+TEST 1

;*OCCUR.
R

RSETUP

7
6

GO INITIALIZE THE FPS AND STACK; AND
JSEE IF THE USER HAS EXPRESSED

;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G7).

JTEST TITLE:UNDER/OVERFLOW, USING MULF WITH TRAPS ENABLED

.'.'t'ttttttttttittttttttititt*ttttttﬁ*tittttttiﬁtt.t*tﬁtt*tttttttt

SEE COMMENT ABOVE FOR TEST TITLE

x

;*THIS IS A TEST OF THE UNDERFLOW AND OVERFLOW

;*CONDITIONS THAT CAN OCCUR USING THE MULF INSTRUCTION.

:*A SUBROUTINE IS CALLED TO SET UP THE OPERANDS,

;% EXECUTE THE MULF INSTRUCTION AND CHE(CK

;*THE RESULTS. HERE THE PARTICULAR INTERRUPT,

;*EITHER OVERFLOW OR UNDERFLOW, IS ENABLED SO A TRAP SHOULD

A

a3 3432232222882 RRRRAlaR sl il dRlRisddRlsRitRRRRR S

1ST14:

SCOPE

JUNDERFLOW, EXPONENT OF RESULT -~ -129

KKK1:

8%:

LPERR
JSR
-WORD
.WORD
.WORD
- WORD
2000
102004
12

-1
ERROR
8R
ERROR

PC,a#0VUNFT
20123,45676
20200,0
123,45676

-1,=1

+145
8%
+144

;SET UP THE LOOP ON ERROR ADDRESS.

JAC

;FSRC

;RES

JERROR RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

JFEC

JFLAG

;ST 331 (BUT FIU) NO TRAP.

;UNDERFLOW, EXPONENT OF THE RESULT - =193

KKK3:

1%:
2%:
1%:
4%
5%:

6%:
7%:

8%:

LPERR
JSR

.WORD
.WORD
.WORD
. WORD

PC,3#0VUNF T
10127,127272
10200.0
6?12{.127272

+146
+144

JSET UP THE LOOP ON ERROR ADDRESS.

SAL

JFSRC

;RES

;ERROR RES.

JFPS BEFORE EXECUTION.
:;Eg AFTER EXECUT]ION.

;ST 137 (BUT FIU) NO TRAP.

SEQ 0088




L
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(KFPBAD FP11F FLTG PNT PRT B MACRO M1111
114 SEE COMMENT ABOVE FOR TEST TITLE
3645
3646 :OVERFLOW, EXPONENT OF THE RESULT = 128
3647 022530 KKK& :
022530 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3648 022532 004737 (022644 JSR PC,a#0VUNFT
3649 022536 060252 125252 1%: .WORD  60252,12525°2 :AC
3650 022542 060000 000000 2%: .WORD  60000,0 2FSRC
3651 022546 000052 125252 3% .WORD 000052.125252 :RES
3652 022552 177777 177777 4%: .WORD -1,-1 ;ERROR RES.
3653 022556 001000 5%: 1000 JFPS BEFORE EXECUTION.
3654 022560 101006 101006 :FPS AFTER EXECUTION,
3655 022562 000010 6%: 10 JFEC
3656 022564 000000 0 ;FLAG
3657 022566 104147 ’%: ERROR +147 ;ST 333 (BUT FIV) NO TRAP
3658 022570 000401 BR 8%
3659 022572 104143 EKROR  +143
ggg? 022574 8%:
3662 :OVERFLOW, EXPONENT OF RESULT = 130
3663 022574 KKKS :
022574 104413 LPERR JSET UP THE LOOP ON ERROR ADDRESS.
3664 022576 004737 022644 JSR PC,a#CVUNFT
3665 022602 060345 067654 1%: .WORD  60345,67654 ;AC
3666 022606 060200 000000 2$: .WORD 60200,0 :FSRC
3667 022612 000345 067654 3% LWORD  345,67654 ;RES
3668 022616 177777 177777 4%: .WORD -1.,-1 JERROR RES.
3669 022622 007015 5%: 7015 ;FPS BEFORE EXECUTION.
3670 022624 107002 107002 :FPS AFTER EXECUTION.
3671 022626 000010 6% : 10 JFEC
3672 022630 000000 0 ;FLAG
3673 022632 104150 7%: ERRCR  +150 ST 133 (BUT FIV) NO TRAP
3674 022634 000401 BR 8s
3675 022636 104143 ERROR  +143
%2;9 022640 000167 000412 8$: JMP KKKDONE
3678 ;THIS SUBROUTINE, OVUNFT, IS USED TO SET UP THE OPERANDS, EXECUTE
3679 ;THE MULF INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
2680 JOPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL
3681 :TO IT IS MADE THUS:
3682 :
3683 : ACARG: .WORD X.X ;AC OPERAND
2684 ; FSRCARG: .WORD X, X ;FSRC OPERAND
2685 . RES: .WORD X, X JEXPECTED RESULT
3686 . ERRES: .WORD X,X ;ERROR RESULT
3687 ; FPSB: .WORD X ;FPS BEFORE EXECUTION
3688 . FPSA: .WORD X JFPS AFTER EXECUTION
3689 ; FEC- .WORD X JEXPECTED FEC
3690 ; FLAG: .WORD X ;0/=1,0VER/UNDER FLOW FLAG
3691 : ERR1: ERROR +X ; TRAP ERROR.
3692 . BR CONT
3693 . ERRZ: ERROR +X ;DATA, RESULT ERROR
gggg ; CONT: JRETURN ADDRESS
3696 :THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN
3697 JTHE MULF INSTRUCTION IS EXECUTED. IF THE TRAP OCCURS THEN THE
2658 JRESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE fFPS IS
3699 ;COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNFT RETURNS CONTROL

SEQ 0089




M
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7

;7O THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNFT
;REPORTS THIS FAIJLURE AND THEN RETURNS TO CONT. THE FEC IS TREATED
;IN THE SAME WAY, If THE RESULT OF THE

;MULF IS INCORRECT, THE INCORRECT RESULT ]S COMPARED WITH THE
;ANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

;THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFT
;WILL TRANSFER CONTROL TO THE ERROR CALL AT ERRZ. OTHERWISE THE
;RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFT WILL
;REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
;IF NO TRAP OCCURS CONTROL IS PASSED TO ERR1.

;NOTE THAT OVUNFNT USES THE FLAG

;TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
;UNDERFLOW (FLAG=-1) OR OVERFLOW (FLAG=0).

CKFPBAQ FP11F FLTG PNT PRT B MACRO M1111
T14 SEE COMMENT ABOVE FOR TEST TITLE

3700

3701

3702

3703

3704

3705

3706

3707

3708

3709

3710

3711

3712

3713

3714 022644 012601 OVUNFT: MOV
3715 022646 012700 000200 MOV
%;}9 022652 170100 LDFFS
3718 022654 010100 MOV
%;;8 022656 172410 LDD
3721 022660 010102 MOV
3722 022662 010237 001240 MOV
3723 022666 062702 000004 ADD
3724 022672 010237 001242 MOV
3725 022676 062702 000004 ADD
3726 022702 010237 001244 MOV
3727 022706 016137 000022 001252 MoV
g;gg 022714 012737 023246 001246 MOV
3730 022722 016100 000020 MOV
3731 022726 170100 LDFPS
3732 022730 012737 022752 001236 MOV
%;%2 022736 012737 022762 000244 MOV
3735 022744 010100 MOV
g;gg 022746 062700 000004 ADD
3738 022752 171010 1%: MULF
%;28 022754 170000 2%: CFCC
%;2} 022756 000137 023206 JMP
3743 022762 011602 50%: MOV
3744 022764 020227 022754 CMP
3745 022770 001402 BEQ
%;29 022772 000137 036660 JMP
3748 022776 022626 51%: CMP
3749 023000 170204 STFPS
3750 023002 170305 STST
3751 023004 012700 000200 MOV
3752 023010 170100 LDFPS
3753 023012 012700 023246 MOV
3754 023016 174010 STD
3755 023020 010437 001250 MOV
3756 023024 010537 001254 MOV

(SP)+ ,R1 ;GET A POINTER TO THE ARGUMENTS.

#200,R0 JSET FD MODE.

RO

R1,R0 ;LOAD ACO, OPERAND.

(RO) ,ACO

R1,R2 :SAVE THE DATA PATTERNS IN CASE Of

R2,aN$TMP3 ;ERROR.

#6 ,R2

R2,aNSTMP4

#4 ,R2

R2,aNSTMPS

22(R1) ,a#8TMP10

HOVFTT ,aNsTMPE

58(R1),R0 :LOAD THE FFPS.

#1% NS TMP2

#50%,a#FPVECT  :SET UP THE FP TRAP VECTOR IN CASE
:OF ERROR.

R1.,R0O ;COMPUTE THE ADDRESS OF FSRC.

#4 RO

(RO) ,ACO JTEST INSTRUCTION. SHOULD CAUSE TRAP.

aNss JFAILURE, NO TRAP,

(SP) .R2 ;TRAP TO HERF AND SEE [F THE PC OfF THE

R2, #2% ;:TRAP WAS THAT OF THE MULF TNSTRUCTION.

51% JBRANCH [F YES.

a#FPSPUR JOTHERWISE REPORT SPURIOUS FP ERROR,

(SP)+,(SP)+ JRESET THE STACK

R4 ;CET FPS.

RS :GET FEC.

zSOO.RO JSET FD MODE.

#OVFTT RO ;GET THE RESULT.

ACO, (RO)

R4, NS TMP/7

R5,a#$TMP11

SEQ 0090
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114 SEE COMMENT ABOVE FOR TEST TITLE SEQ 0091
3757
3758 023030 012700 023246 MoV #OVFTT RO ;CHECK THE RESULT.
3759 023034 010102 MOV R1,R2
3760 023036 062702 000010 ADD #10,R?
3761 023042 012703 000002 MOV #2,R3
3762 023046 022022 3%: (MP (RO)+, (R2)+
3763 023050 001027 BNE 15% ;BRANCH IF INCORRECT.
%;gg 023052 077303 SO8 R3,3$
3766 023054 026104 000022 cMP 22(R1) ,R4 :WAS FPS CORRECT?
g;gg 023060 001014 BNE 10% ;BRANCH [F FPS IS INCORRECT.
3769 023062 026105 000024 CMP 24(R1) RS ;1S FEC CORRECT?
3770 023066 001002 BNE 5% ;1F INCORRECT BRANCH.
%;;; 023070 000161 000036 4%: JMP 36(R1) JRETURN, TEST COMPLETED.
3773 ;REPORT INCORRECT FEC.
3774 023074 005761 000026 5%: TST 26(R1) JWAS THE RESULT OVERFLOW OR UNDERFLOW?
%;;2 023100 001002 8NE 7% JBRANCH [F UNDERFLOW.
3777 ;REPORT BAD FEC ON EXPECTED OVERFLOW.
3778 023102 104137 €%: ERROR  +137
g;gg 023104 000771 BR 4%
3781 023106 7%: JREPORT BAD FEC ON EXPECTED UNDERFLOW.
3782 023106 104140 8%: ERROR  +140
%;gz 023110 000767 BR 4%
3785 ;REPORT INCORRECT FPS.
3786 023112 005761 000026 10%: TST 26(R1) ;WAS THE RESULT OVER OR UNDER FLOW?
%;gg 023116 001002 BNE 12% ;BRANCH [F UNDERFLOW.
3789 JREPORT FPS BAD AFTER OVERFLOW.
3790 023120 104741 11%: ERROR  +141
%;g; 023122 000762 BR 4%
3793 023124 12%: JREPORT FPS BAD AFTER UNDERFLOW.
3794 023124 1041472 13%: ERROR  +142
3795 023126 000760 BR 4%
3796
3797 JRESULT INCORRECT.
3798 023130 012700 023246 15%: MoV #OVFTT RO ;SEE IF FAJLURE IS ANTICIPATED
3799 023134 010102 MOV R1.R2 ;FAILURE.
3800 023136 062702 000014 ADD K14 ,R2
3801 023142 012703 000002 MOV #2,R3
3802 023146 022022 16%: (MP (RO)+,(R2)+
3803 023150 001007 BNE 17% JBRANCH [F NOT ANTICIPATED.
gggg 023152 077303 S08 R3,16$
3806 023154 010102 MOV R1.R2 ;ERROR WAS ANTICIPATED SO RETURN
3807 023156 062702 000034 ADD #34 ,RC ;7O TI<E ERROR REPORT IN THE CALLING
3808 023162 010237 001236 MoV R2,a4$TMP? JROUTINE.
gg?g 023166 000112 JMP (R2)
3811 023170 005761 000026 17%: TST 26(R1) JRESULT WAS NOT ANTICIPATED
3812 ;SO ERROR MUST BE REPORTED HERE.

3813 :FIRST SEE IF ARGUMENTS SHOULD




(KFPBAQ FPIT1F FLTG PNT PRT B

MACRO M1

SEE COMMEMT ABOVE FOR TEST TITLE

3814
3815
3816 02317¢
3817

3818
3819 023176
3820 023200
3821
3822 023202
3823 023202

3824 023204
3825

3826
3827 023206
3828 023210
3829 023212
3830 023216
3831 023220
3832 023224
3833 023226
3834 023232
3835 023236
3836 023240
3837
3838 023244
3839
3840 023246
023254
3841
384c 023256
023256

3843
3844
3845
3853
3854
3855

023260
3856
3857
3858 023262
023262
3859 023264
3860 023270
3861 023274
3862 023300

001002
1064143
000733

104144
000731

170204
170305
012700
170100
012700
174010
010437
010537
010102
062702

000112
000000
000000

1044172

000004

104413
004737
020052
125252
020300

000200
023246

001250
001254

000030

000000 000000

023606
125252
125252
000000 000000

8 8
111 18-SEP-79 13:43 PAGE 14-10

JHAVE RESULTED IN OVERFLOW OR UNDER
JFLOW BY LOOKING AT THE FLAG,
JBRANCH [F UNDERFLOW EXPECTED.

;REPORT RESULT INCORRECT, EXPECTING
:OVERFL.OW,

BNE 193

18%: ERROR  +143

BR 48
19%: ;REPORT RESULT INCORRECT, EXPECTING
208 : ERROR  +144 SJINDERFLOW.
BR 43
;IF NO FP TRAP OCCURS COME HERE.
25%: STFPS Ré ;GET FPS.
STST RS ;JGET FEC.
MOV #200,R0O ;SET FD MODE.
LDFPS RO

MOV #OVFTT RO
STD ACO, (RO)

;GET THE RESULT.

MOV R4 ,a¥STMP7
MOV RS5,a#$TMP11
MOV R1,R2 ;ERROR WAS ANTICIPATED SO
ADD #30,.R2 JRETURN TO THE ERROR REPORT OF THE
sCALLING ROUTINE.
JMP (R2)
OVFTT: _WORD 0.0,0.0
KKKDONE :
RSETUP ;GO INITL{ALIZE THE FPS AND STACK; AND

;SEE IF THE USER HAS EXPRESSED

;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED (ONTROL G?).

STEST TITLE:UNDER/OVERFLOW, USING MULD WITH TRAPS ENABLED

S L2 RS0 ARSRRRRRRRsRRRAdRRRRRRSRRRRERRRRRANRRARSEEERENEES

SeTEST 15 SEE COMMENT ABOVE FOR TEST TITLE
-

:*THIS IS A TEST OF THE OVER FLOW AND UNDER FLOW CONDITIONS USING THE
J*MULD INSTRUCTION WITH TRAPS ENASLED. A SUBROUTINE IS USED TO SET uP
;*THE OPERANDS, EXECUTE THE MULD INSTRUCTION AND (HECK THE RESULTS.

|

S itii sl RRdRRRRRRRRRRRRRRARRRRERRRRRRRERRSRRDAS]

TST1S:  SCOPE
:UNDERFLOW, EXPONENT OF RESULT = =129

LLL?:
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,a#OVUNDT

1%: WORD 20052125252  :AC
_WORD  125252,125252

2% : .WwORD  20300,0.,0.0 s F SRy

SEQ 0092

— |
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PBAQ P11F FLTG PNT PRT B MACRO M111?
SEE COMMENT ABOVE FOR TEST TITLE SEQ 0093
023306 000000
3863 023310 000177 177777 177777 3%: WORD  177.-1,=-1.-1 :RES
023316 177777
3864 023320 000177 177777 48: LWORD 1771 :ERROR RES.
3865 023324 125252 125252 "WORD  125252,125252
3866 023330 002200 5% 2200 :FPS BEFORE EXECUTION.
3867 023332 102204 102204 “FPS AFTER EXECUTION.
3868 023334 000012 6% 12 FEC
3869 023336 177777 -1 “FLAG
3870 023340 104157 7%: ERROR +157 ;ST 331 (BUT FIU) NO TRAP,
3871 023342 000401 BR 8$
3872 023344 104160 ERROR  +160 :ST 155 (BUT FD)
gg;z 023346 8% :
3875 SUNDERFLOW, EXPONENT OF THE RESULT = =193
3876 023346 (LL2:
023346 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3877 023350 004737 023606 JSR PC,a#0VUNDT
3878 023354 010327 127272 1%: LWORD  10%27.127272  ;AC
3879 023360 036363 045454 "WORD 3636345454
3880 023364 010000 000000 000000 2%: "WwORD  10000.0.0.0 :FSRC
023372 000000
3881 0233764 060127 127272 3. JWORD  60127,127272  :RES
3882 023400 036363 045454 "WORD  36363.45454
3883 023404 177777 177777 177777 4%: .WORD -1,-1,-1,-1 :ERROR RES.
023412 177777
3884 023414 007217 5¢: 7217 ;FPS BEFORE EXECUTION.
3885 023416 107200 107200 ‘FPS AFTER EXECUTION.
3886 023420 000012 6%: 12 FEC
3887 023422 177777 -1 “FLAG
3883 023424 104161 Ie ¥ ERROR +161 ;ST 137 (BUT FIU) NO TRAP.
3889 023426 000401 &R 8$
3890 023430 104156 ERROR  +156
3891 023432 8% :
3892
3893 ;OVERFLOW, EXPONENT OF THE RESULT = 1728
3894 023432 (LL3:
023432 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3895 023434 004737 023606 JSR PC, a4OVUNDT
3896 023440 060252 125252 1%: LWORD  60252,125252  :AC
3897 023444 125252 125252 .WORD  125252,125252  :FSRC
3898 023450 160100 000000 000000 2$: LWORD  160100,0,0.0  :FSRC
023456 000000
3899 023460 100177 1177777 177777 3% . WORD 100177.-1,-1,-1 :RES
023466 177777
3900 023470 100177 177777 48 JWORD  100177.-1 :ERROR RES.
3001 023474 125252 125252 "WORD  125252.125252
3902 023500 001200 5% 1200 :FPS BEFORE EXECUTION.
3903 023502 101216 101216 "FPS AFTER EXECUTION.
3904 023504 000010 6% 10 “FEC
3905 023506 0 “FLAG
3906 023510 104162 7$: ERROR  +162 ST 333 (BUT FIV) NO TRAF.
3907 023512 000401 BR 8$
3908 023514 104163 ERROR  +163 ;ST 700 (BUT FD).
5393 023516 8$:
3911 :OVERFLOW, EXPONENT OF THE RESULT - 130




FP11F FLTG PNT PRT B MACRO M1
SEE COMMENT ABOVE FOR TEST TITLE

023516
023516
023520

104413
004737
060345
056765
060200
000000
000345
056765
177777
177777
007215
107202
000010
000000
104164
000401
104155
000137

023606
067654
045676
000000

067654
045676
1727777

000000

177777

024220

111

LLLG:

1%:
2%:
3%:
(%:
5%:
6%:
7%:

8%:

D 8
18=-SEP~79 13:43 PAGE 14-12

LPERR

JSR PC ,a#0OVUNDT
_WORD  60345.67656
"WORD  56765.45676
"WORD  60200.0.0.0

.WORD  345,67654
.WORD  56765,45676

.WORD  =1,-1,-1,-1
7215

107202

10

0

ERROR  +164

BR 8%

ERROR +155

JMP a#LLLDONE

:THIS SUBROUTINE, OVUNDT, IS USE
:THE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH

; OPERANDS WHICH SHOULD RESULT IN FITHER OVERFLOW OR UNDERFLOW. A (AL.
;TO IT IS MADE THUS:

ACARG: ,WORD

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

JFSRC

JRES

;JERROR RES.

123 SEremE SRR A

JFEC

JFLAG
;ST 133 (BUT FIV) NC TRAP

D TO SET UP THE OPERANDS, EXECUTE

X, X, X,X ;JAC OPERAND

SEQ 0094

—
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3936
3937
3938
3939
3940
3941
3942
3943
3944
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
39569
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
35971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3938
3989
3990
3991
3997

8
SEE COMMENT ABOVE FOR TEST TITLE

FSRCARG: .WORD X _X,X,X ;FSRC OPERAND
: RES: .WORD X, X, XX JEXPECTED RESULT
M ERRES: .WORD X, X, X, X JERROR RESULT
; FPSR: .WORD X FPS BEFORE EXECUTION
: FPSA: .WORD X ;FPS AFTER EXECUTION
: FEC: .WORD X ;EXPECTED FEC
; FLAG: .WORD X ;0/=1,0VER/UNDER FLOW FLAG
- N ERR1: ERROR +X ; TRAP ERROR.
; B8R CONT
: ERR?: ERROR +X ;DATA, RESULT ERROR
CONT: JRETURN ADDRESS

;THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN

sTHE MULD INSTRUCTION IS EXECUTED. IF THE TRAP OCCURS THEN THE
;RESULT IS CHECKED AGAINST RES. If THE RESULT IS CORRECT THEN THE FPS ]S
; COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNDT RETURNS CONTROL
;7O THE CALLING ROUTINE AT CONT. IF THE FPS IS 8AD OVUNDT

JREPORTS THIS FAILURE AND THEN RETURNS TO CONT. THE FEC IS TREATED
;IN THE SAME WAY., If THE RESULT OF THE

sMULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
JANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

:THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNDT
;WILL TRANSFER CONTROL TO THE ERROR CALL AT ERRZ2. OTHERWISE THE
JRESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNDT WILL
;REPORT THE FAJLURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
;IF NO TRAP OCCURS CONTROL IS PASSED TO ERRI1.

;NOTE THAT OVUNDNT USES THE FLAG

*TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
:UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).

023606 012601 OVUNDT: MOV (SP)+ ,R1 :GET A POINTER TO THE ARGUMENTS.

022610 012700 000200 MOV #200,R0 “SET FD MODE.

023614 170100 .DFPS RO

023616 010100 MOV R1,R0O :LOAD ACO, OPERAND.

023620 172410 LDD (RO ,ACO

023622 010102 MOV R1,R2 :SAVE THE DATA PATTERNS IN CASE OF

023624 010237 001240 MOV R2.NSTMP3 "ERROR.

023630 062702 000010 ADD #10,R2

023634 010237 001242 MOV R2, a4 TMPY

023640 062702 000010 ADD #10,R2

023644 010237 001244 MOV R2 . NS TMPS

023650 016137 000042 001252 MOV 42(R1) ,aN8TMP10

023656 012737 024210 001246 MOV #OVDTT . NS TMPG

023664 016100 000040 MOV 40(R1) RO :LOAD THE FPS.

023670 170100 LDFPS RO

023¢72 012737 023714 001236 MOV xS, 348 TMP2

023700 012737 023724 000244 MOV #50%  a#FPVE(T ;CS)#E’TERZOAHE FP TRAP VECTOR [N (ASE

023706 010100 MOV R1,R0 SCOMPUTE THE ADDRESS OF FSRC.

023710 062700 000G10 ADD #10,R0

023714 171010 1%: MUL D (RO) ,ACO STEST INSTRUCTION. SHOULD CAUSE TRAP,

023716 170000 28 (FCC

SEQ 0095




4037
4039

4045
6046
4047
4048
4049

FR1YF FLTG PNT PRT B

023720

023726
023726
023732
023734

023740
023742
023764
023746
023752
023754
023760
023762
023766

023772
023776
024000
024004
024010
024012
024014

024016
024022

024024
024030
024032

024036
024042

024044
0246046

024050
024050
024052

024054
024060

024062
024064

024066
024066
024070

000137

011602
020227
001402
000137

022626
170204
170305
012700
170100
012700
174010
010437
010537

012700
010102
052702
012703
022022
001027
077303

026104
001014

026105
001002
000161

005761
001002

104151
000771

104152
000767

005761
001002

106153
000762

104154
000760

024150

023716
036660

00C. 00
024210

001250
001254

024210
000020

000004

000042

000044
000056

200046

000046

F 8
MACRO M1111  18=SEP=79 13:43 PAGE 15-1
SEE COMMENT ABOVE FOR TEST TITLE

JMpP an’s5%
50%: MOV (SP) ,R2
(MP R2.,#47%
BEQ 51%
JMP a#F PSPUR
5°¢: (M (SP)+, (SP)+
STFPS R4
SIST RS
MOV #200,R0
LDFPS RO
MOV #0VDTT RO
STDL ACO, RO)
MOV R4, aNSTMP7
MOV RS, a#$TMP11
MOV #0VDTT RO
MOV R1,RZ
ADD #20,R2
MOV #4 ,R3
1% : c(MP (RO)+,(R2)+
BNE 15%
SOB R3,3$
cMP 4L2(R1) R4
BNE 108
(MP 44(R1) RS
BNE 5%
.3 JMP S6(R1"
JREPORT INCORRECT FEC.
5%: IST 46(RY1)
BNE 7%
6%: ERROR +151
B8R 43
s ¥
8%: ERROR +152
BR «3
JREPORT INCORRECT FPS.
10%: TST 46(R1)
BNE 129
11¢: t RROR +153
B8R (3
10%:
13%: ERROR +154
BR 43

SRESULT INCORRECT,

JFAILURE, NO TRAP,
;TRAP TO HERE AND SEE [F THE P( OF THt

;TRAP WAS THAT OF THE MULF INSTRUCTION,

JBRANCH [F VYES.
;sOTHERWISE REPORT SPURIOUS FP ¢RROR.

:RESET THE STA(CK
JGET FPS.

:GET FEC.

JSET FD MODE.

JGET THE RESULT.

;CHECK THE RESULT.

JBRANCH ]F INCORRE(T,

JWAS FPS CORRECT?

;BRANCH [F FPS IS INCORRE(T.
;1S FEC CORRE(CT?

;IF INCORRECT BRAN(CH,
JRETURN, TEST COMPLETED.

;WAS THE RESULT OVERFLOW OR UNDERFLOW?
JBRANCH IF UNDERFLOW.

;REPORT BAD FEC ON EXPECTED OVERFLOW.

JREPORT BAD FEC ON EXPECTED UNDERFLOW.

" ?

;WAS THE RESULT OVER OR UNDER FLOW?
JBRANCH [F UNDERFLOW.

;REPORT FPS BAD AFTER OVERFLOW,

;REPORT FPS BAD AFTER UNDERFLOW.

SEQ 0096




—
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118§ SEE CCMMENT ABOVE FOR TEST TITLE SEQ 0097
4050 024072 012700 024210 15¢: MOV #OVDTT RO :SEE IF FAILURE IS ANTICIPATED
4051 024076 010102 MOV R1,R2 *FAILURE.
4052 024100 062702 000030 ADD #30 ,R2
4053 024104 012703 000004 MOV #. R3
4054 024110 022022 6% : cMP (RO)+, (R2)+
4055 026112 001007 BNE 17% :BRANCH IF NOT ANTICIPATED.
4829 024114 077303 SOR R3,16%
A
4058 024116 010102 MOV R1,R2 :ERROR WAS ANTICIPATED SO RETURN
4059 024120 062702 000054 ADD 54 R2 ;7O THE ERROR REPORT [N THF CALLING
4060 024126 010237 001236 MOV R2.34S TMP? *ROUTINE.
2823 024130 000112 JMP (R> -
4063 024132 005761 000066 17%: ST 46(R1) SRESULT WAS NOT ANTICIPATED
«064 ©S0 ERROR MUST BE REPORTED HERE.
4065 ;FIRST SEE IF ARGUMENTS SHOULD
4,066 *HAVE RESULTED IN OVERFLOW OR UNDER
4067 ;FLOW BY LOOKING AT THE FLAG.
2823 024136 001002 BNF 1Q¢ :BRANCH [F UNDERFLOW EXPECTED.
4070 ;REPORT RESULT INCORRECT, EXPECTING
4071 024140 104155 18%: ERROR +155 ;OVERFLOW.
48;; 024142 000733 B8R 4%
4075
4074 024144 19%: :REPORT RESULT INCORRECT. EXPECTING
4075 026144 104156 20%: ERROR  +156 S UNDERF L OW.
48;9 024146 000731 8R 48 -
4
4078 ;IF NO FP TRAP O(CCURS (OME HERE.
4079 024750 170204 55 STFPS R4 SGET FPS.
4080 024152 170305 STST RS ‘GET FEC.
4081 024154 012700 000200 MOV #200,R0 ‘SET FD MODE.
4082 024160 170100 .DFPS RO
4083 024162 012700 024210 MOV #0VDTT RO JGET THE RESULT.
4084 024166 174010 STD ACO, (RO)
4085 024170 010437 001250 MOV R, aNSTMP7
4086 024174 010537 001254 MOV RS.NSTMP11
4087 024200 010102 - MOV R1,R?2 :ERRUR WAS ANTICIPATED SO
4088 024202 062702 000050 ADD #50,R2 "RETURN TO THE FRROR REPORT OF THE
4089 *CALL ING ROUTINE.
4090 024206 000112 JMP (R2)

4092 024210 000000 000000 000000 OVDTT: .WORD 0.0.0.0
0246216 000000 )
4093
4094 024220 LLLDONE :
026220 104412 RSETUP -GO INITIALIZE THE FPS AND STACK: AND
“SEE IF THE USER HAS EXPRESSED
“THE DESIRE 10 CHANGE THE SOF TWARE
"VIRTUAL CONSOLE SWITCH REGISTER (HAS
4095 “THE USER TYPED CONTROL G?).

6097
4098
6166

107 R R R )




CKFPBAQ FPIIF FLTG PNT PRT B
MODF TEST

T16

024222

6110 024224
024224
024226
024232
024236
024242
024246
024252
024256
024262
4119 024264
4120 024266
4121 024270
4122 024272
4123 024274

— e b d D —d D
o R NTo YV, P oy VI SR

4126 024274

024274
4127 024276
4128 024302
4129 024306
4130 024312
4131 024316
4132 0264322
4133 024326
4134 026332
4135 0264334
4136 024336
4137 026340
4138 024347
4139 024344

4142 024344

024 344
4143 024346
L1464 0264352
4145 024356

4152 024406
4153 024410

000004

1046413
w4737
002000
000000
000000
000000
177777
177777
000013
000004
104056
000401
104057

104413
004737
123456
000000
000000
000000
123456
177777
00000C
000004
104056
000401
104057

104413
004737
000000
076543
000000

000000
000000
177777
000003
000004
104053
000401

025310
000000
000000
000000
000000
177777
177777

025310
076543
000000
000000
000000
076543
177777

025310
000000
021234
000000
000000
000000
177777

;~TEST 16

*
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MODF TEST

2*THIS IS A TEST OF THE MODF INSTRUCTION, WHICH MAKES USE OF

;%A SUBROUTINE TO SET UP THE OPERANDS, EXECUTE THE MODF INSTRUCTION
J*AND (HECK THE RESULTS.
* &

A ii 22222022 02RARRiRRER Rl RRRRRRARAlRRRRRRRRRRRNANA]

1$T16: SCOPE

;MODF WITH (FSR(C=A(=0)

;MODF TEST, WITH (FSRC-0)

GGG1:
LPERR
JSR
1%: . WORD
2%: .WORD
3% . WORD
6% .WORD
S%: .WORD
6%: .WORD
7%: 13
4
8%: ERROR
BR
ERROR
9%:
6GGe:
LPERR
JSR
1%: .WORD
2%: . WORD
3%: .WORD
A Y .WORD
5%: .WORD
6%: .WORD
7%: 0
{
8%: ERROR
BR
ERROR
9% :
JMODF TEST WITH
GGG3:
' LPERR
JSR
1%: .WORD
2%: .WORD
3%: .WORD
(%: . WORD
5¢: .WORD
6%: . WORD
7%: 3
'A
8% - ERROR

BR

C , a#MODF SuB
23456,76543

V5%
0.0
0.0
0.0
1?34?6.76545

(AC=0)

SCOGIMODFSUB
76543,21234

Q,
0.0
0,0
-i.-1

+53
9%

JSET UP THE LOOP ON ERROR ADDRESS.

JAC

JFSRC

JFRACTIONAL RES.
;INTEGER RES.

;ERROR FRACTIONAL RES.
JERROR INGETER RES.
;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
;STORE SINGLE ZERO BAD.

;AC V1 <= ZERO FAILED.

.SET UP THE LOOP ON ERROR ADDRESS.

;AC

JFSRC

JFRACTIONAL RES.
:INTEGER RESULT.
JERROR FRACTIONAL RES.
;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION,
:STORE ZERO FAJLURE.

oSET UP THt LOOP ON ERROR ADDRESS.

sAC

:FSRC

JFRACTIONAL RES.
;INTEGER RES.

:ERROR FRACT]JONAL RES.
;ERROR INTEGER RES.
JFPS BEFORE EXECUTION.
2FPS AFTER EXECUTION.
sRES.BAD

SEQ 0098
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116 MODF TEST

4154 024412 104057
4155 024414
4156
4157
6158 0264414

024414 104413
4159 024416 004737 025310
6160 024422 046252 125252
4161 024426 040300 000000
6162 024432 000000 000000
4163 024436 046377 177777
4164 024442 046252 125252
4165 024446 040300 000000
4166 024452 000013
4167 024454 000004
L4168 024456 104053
6169 024460 000401
4170 024462 104060
4171 024464
6172
4173
4174 Q24464

024464 104413
4175 024466 004737 025312
6176 024472 077652 125252
4177 024476 040300 000000
4178 024502 000000 000000
4179 024506 077777 177777
4180 024512 077652 125252
4181 024516 040300 000000
4182 024522 000000
4183 024524 000004
64184 024526 104053
4185 024530 000401
4186 024532 104060
4187 024534
4188
4189
4190 024534

024534 104413
4191 024536 004737 025310
4192 024542 046200 000001
4193 024546 040340 000000
4194 024552 000000 000000
4195 024556 046340 000001
4196 024562 040000 000000
4197 Q24566 177777 177777
4198 024572 000013
4199 024574 000004
4200 024576 104061
4201
4202 024600 000401
4203 024602 104054
4204 024604
4205

4206
4207 024604

MACRO M1111

9% :

:MODF
GGG4 :

1%:
2%:
3%:
(%
5%:
6%:
7%:

8%:

9% :

. MODF
GGGS:

1%:
2°%:
3%:
4%:
5%:
6%:
7%:

8%:

9% :

. MODF
GGG6 :

1%:
2%:
3%:
(%
5¢:
6%:
’%:

8%:

9% :

sMODF
GGG7:

I 8
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ERROR +57

TEST WITH EXPONENT OF THE

LPERR

JSR PC, aAMODF SUB
LWORD  46252,125252
"WORD  40300.0
"WORD 0,0

CWORD  46377,-1
WORD  46252.125252
WORD  40300.0

13

4

ERROR  +53
BR 9%
ERROR  +60

TEST WITH EXPONENT OF THE

LPERR
JSR PC , 3#MODF SUB
.WORD 77652,125252
.WORD  40300.,0
.MWORD 0,0

.WORD 77777 ,-1
.WORD  77652,125252
.WOPD  40300,0

0

4

ERROR  +53
BR 9%
ERROR  +60

RESULT = 25

JSET UP THE LOOP ON ERROR ADDRESS.
JAC

sFSRC

JFRACTIONAL RES.

; INTEGER RES.

JERROR FRACTIONAL RES.
:ERROR INTEGER RES.
;JFPS BEFORE EXECUTION.
;FPS AFTER EXFCUTION.
;ST 134

RESULT = 127

:SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

;FRACTIONAL RES.

s INTEGER RES.

:ERROR FRACTIONAL RES.
;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

TEST WITH EXPONENT OF RESULT = 25

LPERR

JSR PC,a#MODF SUB
.WORD 46200,
.WORD  40340,0
.WORD 0,0

WORD 46340,
.WORD  40000,0

.WORD -1,-1
13

4

ERROR  +61
BR 9%
ERROR  +54

;SET UP THE LOOP ON ERROR ADDRESS.

;AC

JFSRC

JFRACTIONAL RES.

s INTEGER RES.

JERROR FRACTIONAL RES.
JERROR INTEGER RES.

JFPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.

;BAD CONSTANT (NOT 245,
:0R ST 525 T0 050 INTO 150.

TEST WITH EXPONENT OF THE RESULT 24

SEQ 0099
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MODF TEST

116

024604
4208 024606
(209 024612
210 024616
4211 026622
4212 024626
6213 024632
4214 024636
6215 024642
6216 024644
6217 (26646
4218
4219 024650
4220 024652
4221 026654
4222
4223
6224 024654
024654
4225 024656
4226 026662
4227 024666
4228 024672
4229 024676
4230 024702
4231 024706
4232 024712
4233 024714
4234 024716
4235 024720
4236 024722
4237 024724
4238
4239
4240 024724
024724
4241 024726
4262 024732
4243 024736
4244 024742
4245 024746
4246 024752
4247 024756
4248 024762
4249 024764
4250 024766
4251 024770
4252 024772
4253 024774
4254
4255
4256 024774
024774
4257 024776
4258 025002
4259 025006
4260 025012

104413
004737
046000
040340
040100
046140
000000
1727777
000000
000000
1046062

000401
104054

104413
004737
042577
040200
040177
042577
177777
1777277
000000
000000
104053
000401
104054

106413
004737
042577
040200
034600
042577

006000
177777
000000
000000
104063
000407
104054

104413
004737
042377
040200
000000

PRT B8

025310
000001
000000
000000
000001
000000
177777

025310
177777
000000
176000
140000
177777
177777

025310
140001
000000
000000
140000
000000
177777

025310
100000
000000
000000

LPERR

LPERR

ERROR

LPERR

ERROR

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4% .WORD
S¢%: . WORD
6%: .WORL
7%: 0

0
8%: £

B8R
9%:

;MODF TEST WITH
GGG8:

JSR
1%: .WORD
2%: .WORD
3%: .WORD
A ¥ .WORD
5%: .WORD
6%: . WORD
7%: 0

¢
8%: ERROR

BR
9% :

;MODF TEST WITH
GGGY:

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: .WORD
5%: .WORD
6%: .WORD
’%: 0

0
8%: ERROR

BR
9% :

JMODF TEST WITH
GGG10:

JSR
1¢: . WORD
2%: .WORD
3%: .WORD

J 8
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JSET UP THE LOOP ON ERROR ADDRESS.

PC,a#MODF SUB

46000, 1 AC

40340,0 :FSRC

40100.0 *FRACTIONAL RES.
461401 “INTEGER RESULT.

0.0 “ERROR FRACTIONAL RES.
=7, -1 *ERROR INTEGER RES.

JFPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
+62 ;BAD CONSTANT USED (NOT 24)
o8 ;OR ST 525 TO 150 INTO 050

+54

EXPONENT OF THE RESULT - 10

JSET UP THE LOOP ON ERROR ADDRESS.

FC,a4#MODF SUB

62577 ,-1 sAC

40200,0 s FSRC

40177,176000 sFRACTIONAL RES.
42577,140000 s INTEGER RES.

-1.,-1 ;ERROR FRACTIONAL RES.
-1.,-1 ;ERROR INTEGER RES.

sFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION,
+53
9%
+54

THE EXPONENT OF THE RESULT = 10

;SET UP THE LOOP ON ERROR ADDRESS.

PC,a#MODF SUB

42577,140001 ;AC

40200.0 sFSRC

34600,9 ;JFRACTIONAL RES.
42577,140000 s INTEGER RES.

0.0 ;ERROR FRACTIONAL RES.

-7.-1 “ERROR INTEGER RES.

:FPS BEFORE EXECUTION.

“FPS AFTER EXECUTION.
523 ©ST 532 TO 122 INTO NORMAL I ZE .
+54

EXPONENT OF THE RESULT = 9

sSET UP THE LOOP ON ERROR ADDRESS.

PC, a#MODF SUB
42577.100000 :AC
40200.0 “FSRC

0.0 ;FRACTIONAL RES.

SEQ 0100
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4261 025016 042377
4262 025022 177777
4063 025006 177777
4,264 025032 000013
4265 025034 000004
4266 025036 104053
4267 025040 000401
4268 025042 104054
4269 025044
4270
4271
4272 025044

025044 106413
4273 025046 004737
4274 025052 040177
4275 025056 040200
4276 025062 040177
4277 025066 000000
4278 025072 000000
4279 025076 040177
4280 025102 000017
4281 025104 000000
4282 025106 104064
4283 025110 000401
4284 025112 104064
4285 025114

4286
4287
4288 025114
025114 104413
4289 025116 004737

4290 025122 034377
4291 025126 040200
4292 025132 034377
4293 025136 000000
4294 025142 000000
4295 025146 034377
4296 025152 000000
4297 025154 000000
4298 025156 104064
4299 025160 000401
4300 025162 104064
4301 025164
4302
4303
4304 025164

025164 104413
4305 025166 004737
4306 025172 020000
4307 025176 040300
4308 025202 020100
4309 025206 000000
4310 025212 020100
4311 025216 000000
4312 025222 000000
4313 025224 000000
4314 025226 104065

PRT B

100000
177777
177777

025310
177777
000000
177777
000000
000000
177777

025310
177777
000000
177777
000000
000000
177777

025310
000001
000000
000002
000000
000001
000000

K 8
MACRG M1111  18-SEP-79 13:43 PAGE 15-6

s INTEGER RES.

;ERROR FRACTIONAL RES.
JERROR INTEGER RES.
;FPS BEFORE EXECUTION,
sFPS AFTER EXECUTION.

RESULT = 0

;SET UP THE LOOP ON ERROR ADDRESS.

;AL

JFSRC

JFRACTIONAL RES.
JINTEGER RES.

JERROR FRACTIONAL RES.
;ERROR INTEGER RES.

JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
;ST 0471 TO 046 INTO 246.

RESULT = =15

;SET UP THE LOOP ON ERROR ADDRESS.

;AC

:FSRC

JFRACTIONAL RES.
JINTEGER RES.

;ERROR FRACTIONAL RES.
:ERROR INTEGER RES.
JFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

;JMODF TEST WITH EXPONENT OF RESULT - =64, IN ROUND MODE

4%: .WORD  42377,100000
5%: .WORD =1,-1
6€$: | LMORD =1,-1
7%: " 23
8%: ERROR +53
B8R 9%
ERROR +5¢4
G%:
:MODF TEST WITH EXPONENT OF THE
GGG11:
LPERR
JSR PC,a#MODF SUB
1%: .WORD 40177,-1
2%: .WORD  40200,0
3% .WORD 40177,-1
4%: MWORD 0,0
5%: .WORD 0,0
6%: .WORD 40177.-1
7%: 87
8%: ERROR +64
BR 9%
ERROR +64
9% :
;MODF TEST WITH EXPONENT Of THE
GGG12:
LPERR
JSR PC,a#MODF SUB
1$: LWORD  34377,-1
2%: .WORD  40200.,0
3%: WORD  34377.-1
4% : .WORD 0.0
5% .WORD 0.0
6%: .MWORD  34377.,-1
7S: 0
0
8%: ERROR  +64
BR 9%
ERROR +64
0% :
GGG13:
LPERR
JSR PC.,a#MODF SUB
1%: .WORD 20000.1
2%: .WORD  40300,0
3%: .WORD 20100,2
4% .WORD 0,0
5%: .WORD 201001
6$: .WORD 0,0
7%: 0
0
8%: ERROR +65

sSET UP THE LOOP ON ERROR ADDRESS.

;AC

;FSRC

JFRACTJONAL RES.

JINTEGER RES.

;ERROR FRACTIONAL RES.

;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.,

SROUND TRUNK, ST 126 INTO ROUND.

SEQ 0101
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025230 000401
855232 104054

025234 104413
4321 025236 004737
4322 025242 142777
4323 025246 040200
4324 025252 140000
4325 025256 162777
4326 025262 040000
4327 025266 042777
4328 025272 000007
4329 025274 000010
6330 025276 104066
4331 025300 000407
4332 025302 104067
4333 025304 000167

4369 025310 012601
4370 025312 012700

PRT 8

025310
170000
000000
000000
160000
000000
160000

000366

000200

L 8
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BR 9%
ERROR +54
9% :
;gggz TEST WITH EXPONENT OF RESULT = 11
G :
L PERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC, 34MODF SUB
1%: "WORD  142777.170000  :AC
2% "WORD  40200,0 *FSRC
3% "WORD  140000.0 *FRACTIONAL RFS.
L$: "WORD  142777.160000  :INTEGER RES.
5%: .WORD 4£0000,0 JERROR FRACTIONAL RES.
6$: LWORD  42777.160000  :-ERROR INTEGER RES.
7% 7 *FPS BEFORE EXECUTION.
10 *FPS AFTER EXECUTION.
8s: ggROR ;26 *SIGN OF FRACTION.
ERROR  +67 :SIGN OF INTEGER.
9% : JMP GGGDONE *GO TO NEXT TEST.

;THIS SUBROUTINE, MODFSUB, IS CALLED TO SETUP THE
;OPERANDS, EXECUTE THE MODF INSTRUCTION AND CHECK THE RESULTS.
;1T IS CALLED THUS:

ACARG: .WORD X, X ;AC OPERAND
H FSRCARG: .WORD XX ;FSRC OPERAND
: FRES: WORD XX JFRACTIONAL RESULT
H INTRES: .WORD X, X ;s INTEGER RESULT

ERFRES: .WORD X, X ;ERROR FRACTION RESULT
; ERINTRES:.WORD X ,X JERROR INTEGER RESULT
; FPSB: .WORD X JFPS BEFORE EXECUTION
; FPSA: .WORD X JFPS AFTER EXECUTION
; ERR1: ERROR  +X ;FRACTION ERROR

BR CONT

: ERRZ: ERROR  +X s INTEGER ERROR
; CONT: ;RETURN ADDRESS

;THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODF
JINSTRUCTION IS EXECUTED. THEN THE RESULTS ARE RETRIEVED.

sTHE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRECI
;THEN THE INTEGER PART IS COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
JTHEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
;THEN MODFSUB WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

sIT IS REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
;THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MAT(H

;THE TRUE RESULT THEN THE ERROR 1S REPORTED HERE. IF THE ANTICIPATED
JFAILURE MATCHES THE TRUE RESULT THEN MODFSUB PASSES CONTROL TO THE
;ERROR CALL AT ERR1, LIKEWISE [F THE INTEGER PART OF THE RESULT IS

;NOT CORRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER

JFAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.

:é; A R?ngRgs MADE HOWEVER, MODFSUB WILL RETURN CONTROL TO THE ERROR

. CALL .

MODF SUB: MoV
MOV #200,R0

(SP)+ ,R1 JGET A POINTER TO THE ARGUMENTS

;SET FD MODE.

SEQ 0102
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116 MODF TEST SEQ 0103

4371 025316 170100 LDFPS RO

4372 025320 010100 MOV R1,R0 SSET UP ACO

4373 025322 172410 LDD (RO .ACO

4374 025324 012700 025666 MOV #MODP1.RO sPUT A BACKROUND PATTERN INTO ACT.
4375 025330 172510 LDD (RO) ,AC1

4376 025332 016100 000030 MOV 30(R1) .RO SSET UP THE FPS.

4377 025336 170100 LDFPS RO

4378 025340 012737 025354 001236 MOV #1S,3NSTMP2

4379 025346 010100 MOV R1,R0 ;COMPUTE THE ADDRESS OF THE fSRC.
2§g? 025350 062700 000004 ADD 44RO

2§g% 025354 171410 1%: MODF (RO) ,ACO :EXECUTE THE TEST INSTRUCTION.
4384 (25356 170204 STFPS R4 JGET THE FPS.

4385 025360 012700 000200 MOV #200,R0 “SET FD MODE.

4386 025364 170100 LDFPS  RC

4387 025366 012700 025646 MOV #MODF TO, RO :GET THE FRACTIONAL RESULT.
4388 025372 174010 STD ACO. (RO)

4389 025374 012700 025656 MOV MODFT1,RO ;GET THE INTEGER RESULT.
2%3? 025400 174110 STD AC1, (RO)

4392 02540 010102 MOV R1,.R2 :SAVE THE DATA [N CASE OF ERROR.
4393 025404 010237 001240 MOV R2.a#STMP3

4394 025410 062702 000004 ADD #4.R2

4395 025414 010237 001242 MOV R2. S TMPL

4396 025420 062702 000004 ADD #4.R2

4397 025424 010237 001244 MOV R2. NS TMPS

4398 025430 062702 000004 ADD #6.R2

4399 025434 010237 001246 MOV R2. BHSTMPE

4400 025440 012737 025646 001250 MOV AMODF TO, 3#STMP7

4401 025446 012737 025656 001252 MOV AMODF T1.a4$TMP10

4402 025454 010437 001254 MOV R4 . a4STMP11

2282 025460 016137 000032 001256 MOV 32(R1) ,asTMP12

4405 025466 012702 025646 MOV AMODFTO,R2 ;CHECK THE FRACTIONAL RESULT.
4406 025472 026112 000010 CMP 10(R1) . (R2)

4407 025476 001022 BNE 108 :BRANCH IF INCORRECT.

4408 025500 026162 000012 000002 CMP 12(R1),2(R2)

22?3 025506 001016 BNE 108

4611 025510 012702 025656 MOV #MODF T1,R? :CHECK THE INTEGER RESULT.
4412 025514 026112 000014 CMP 14(R1), (R2)

4413 025520 001026 BNE 15% :BRANCH IF INCORRECT.

4414 025522 026162 000016 000002 CMP 16(R1) .2 (R2)

22}2 025530 001022 BNE 15

4417 025532 026104 000032 cMP 32(R1) R4 ;CHECK THE FPS.

2218 025536 001034 BNE 20% *BRANCH IF INCORRECT.

225? 025540 000161 000042 9% : JMP 42(R1) :RETURN.

4422 :FRACTIONAL ERROR.

4423 025544 026112 000020 108 : CMP 20(R1), (R2) :WAS THE ERROR ANTICIPATED?
4424 025550 001010 BNE 1% "BYXANCH IF NOT ANTICIPATED.
4425 025552 026162 000022 000002 CMP 22(R1).2(R2)

4426 025560 001004 BNE 118

4427 025562 010102 MOV R1,RC ;THE ERROR WAS ANTICIPATED SO




(KFPBAQ
16

L6428
4429
4430
4631
4432
4433
4434
4435
4436
4637
4438
4439
4440
4441
L6442
6443
L4464
4445
4446
4447
L4648
4449
4450
4451
4452
4453
4454
4455
4456

64457
4458

4459
4460

4461
4462

4463
4464
4465
4473
4474

4475

FP11F FLTG PNT
MODF TEST

025564
025570

025572
025572
025574

025576
025602
025604
025612
025614
025616

025622

025624
025624
025626

025630
025634
025642
025644

025646
025654

025656
025664

025666
025674

025676
025676

062702
000112

104053
000761

026112
001010
026162
001004
010102
062702

000112

10405¢
000744

010437
016137
104055
000735

000000
000000

000000
000000

177777
177777

104412

025700 000004

PRT B

000034

000024
000026

000040

001254
000032

000000
000000

177777

N 8
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000002

001256

000000

000000

177777

ADD
JMP
11%:
12%: ERROR
B8R
;INTEGER ERROR.
15%: {MP
BNE
(MP
BNE
MOV
ADD
JMP
16%:
17%: ERROR
BR
JFPS INCORRECT.
208%: MOV
MOV
21s: ERROR
BR
MODFTO: .WORD
MODFT1: .WORD
MODP1: .WORD
GGGDONE :
RS" TUP

#34 ,R2
(R2)

+53
9%

24(R1), (R2)
16$
26(R1) ,2(R2)
16%

R1,R2
#40,R2

(R2)

+54
9%

R4, a#$TMP11

32(R1) ,a#sTMP1?

+55

9%
0,0,0.0
0.0,0.0

=1,-1,-1,-1

;RETURN TO THE ERROR REPORT AT THt
;CALLING ROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO
;REPORT THE INCORRECT FRACTION HERE.

;WAS THIS ERROR ANTICIPATED?
JBRANCH IF NOT.

;THE ERROR WAS ANTICIAPTED SO RETURN
;TO THE ERROR REPORT IN THE CALLING
JROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO REPORT
;THE INTEGER FAILURE HERE.

JREPORT INCORRECT FPS.

;GO INITIALIZE THE FPS AND STA(CK; AND
;SEE IF THE USER HAS EXPRESSED

;THE DESIRE TO CHANGE THE SOF TWARE
JVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).

':ttiﬁt*ﬁt*t*tti*ttﬁ*titttt*lﬁttttttttltt*it*ttﬁtttttttittttt!tt‘

LXTEST 17
* %

MODD TEST

S*THIS IS A TEST OF THE MODD INSTRUCTION. IT MAKES USE OF A SUBROUTINE
;*TO SET UP THE ARGUMENTS, EXECUTE THE INSTRUCTION AND CHECK THE

;*RESULTS.
<%

L

4 2282232222222 3222220880R2RRRRRERRRdREARRRARRRARRRERASRRRRADD N

TST17:  SCOPE

SEQ 0104
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MODD TEST
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6476
4477 025702
025702
(678 025704
4479 025710
025716
4480 025720
025726
4481 025730
025736
4482 025740
025746
4483 025750
025756
4484 025760
025766
4485 025770
4486 025772
L4887 025774
4488 025776
4489 026000
4490 026002
4491
4492
4493 026002
026002
4494 026004
4495 026010
4496 026014
4497 026020
026026
4498 026030

4499 026040

4500 026050
4501 026054
4502 026060

4503 026070
4504 026072
4505 026074
4506 026076
4507 026100
4508 026102
4509
4510
4511 926102
026102
4512 026104
4513 026110
026116
4514 026120
4515 026124
4516 026130
026136
4517 026140

104413
004737

PRT B

027406
000000

000000
000000
000000
000000
000000

027406
067012
012345
000000

000000
000000
067012

012345
177777

027406
000000

127272
127272
000000

000000

MACRC M1111

8
18-SEP~-79 13:43 PAGE 15-10

:MODD WITH (FSR(=AC-0)

HHMT :

000000 1$%:
000000 2%:
000000 3s:
000000 4%:
000000 5%:
177777 6%:

7%

8%:

9% :

JMODD TEST WITH

HHHZ :

1%:
000000 ¢2%:
000000 3s:
000000 4%:
5%:
177777 6%:
7%:
8s:

9% :

;MODD TEST WITH

HHH3:

000000 1%:

’%:
000000 3%:
000000 4%:

L PERR
JSR
.WORD

.WORD
. WORD
-WORD
.WORD
.WORD

200
204
ERROR
BR
ERROR

LPERR
JSR

.WORD
-WORD
.WORD

.WORD
.WORD

.WORD
.WORD
.WORD

215
204
ERROR
BR
ERROR

LPERR
JSR
.WORD

.WORD
.WCRD
. WORD

. WORD

PC,e#MODDSLB
0.0.0.0

0,0.,0.0
0.0.0.0
0,0.0.0
0.0.0.0
0.0,-1.-1

+70
%
+74

FSR(C=0

PC,a#MODDSUB
012345,67012
34567,012345
0.0.0.0

0.,0.,0,0
0.0.0.0
012345,67012

34567,012345
-1,-1,-1.,-1

+75
9%
+76

(AC=0)

PC, a#MODDSUB
0,0.0.,0
72727,127272
72727 ,127272
0,0,0,0

0.0.0.0

—
SEQ 0105

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

;FRACTIONAL RES.

; INTEGER RES.

JERROR FRACTIONAL RES.

JERROR INTEGER RES.

125 SR R

;ST 231 TO 142 INTO 143

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

JFRACTIONAL RES.

JINTEGER RES.

JERROR FRACTIONAL RES.

JERROR INTEGER RES.

158 S DN

;STORE DOUBLE ZERO

JAC V 1 <= ZERO ST 143

;SET UP THE LOOP ON ERROR ADDRESS.
;AC

sFSRC

;FRACTIONAL RES.

JINTEGER RES.

— S
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026146
4518 026150
026156
4519 026160
026166
4520 026170
4521 026172
6522 026174
4523 026176
6524 026200
4525 026202
4526
4527
4528 026202
026202
4529 026204
4530 026210
4531 026214
4532 026220
026226
4533 026230
026236
4534 026240
026246
4535 026250
4536 026254
4537 026260
026266
4538 026270
4539 026272
4540 026274
4541 026276
4542 026300
4543 026302
4544
4545
4546 026302
026302
4547 026304
4548 026310
026316
4549 026320
4550 026324
4551 026330
026336
4552 026340
4553 026344
4554 026350
026356
4555 026360
4556 026364
4557 026370
4558 026372
4559 026374
4560 026376
6561 026400
4562 026402

000000
177777
177777
177777
177777
000213
000204
104070
000401
104071

104413
004737
056252
125252
040300
000000

000000

000000
056377
177774
000000
125252
056377
177777
000213
000204
104077
000401
104077

104413
004737
1640240
000000
063714
133572
000000

000000
163777
162531
17277277
177777
063777
162531
000210
000204
104970
000401
104100

PRT B

177777
177777

027606
125252
125250
000000

000000
177777

000000
125252
177777

027406
000000

146314
167737
000000

177777
125726
177777

177777
125726

MACRO M1111

177777
177777

000000
000000
177777

177777

000000

000000

177777

5%:
6%:
7$:
8%:

9% :

;MODD TEST WITH

HHH4G :

1%:
2%:
3s:
L%:
5%:
6%:
7%:
8%:

9% :

;MODD TEST WITH

HHHS :

1%:
2%:
3%:
4%:
5%:
6%:
’%:
8%:

9%

c 9
18=-SEP=-79 13:43 PAGE 15~11

.WORD
.WORD

213
204
ERROR
BR
ERROR

LPERR
JSR

.WORD
.WORD
-WORD

.WORD
-WORD

.WORD
.WORD
-WORD

213
204
ERROR
BR
ERROR

LPERR
JSR
.WORD

.WORD
.WORD
. WORD

.WORD
.WORD
.WORD

.WORD
. WORD
210
204

ERROR
BR

ERROR

<1,-1,~1,="

-1,-1,-1,-1

+70
9
+71

EXPONENT OF THE

PC,34MODDSUB
56252,12525¢
125252,125250
40300,0,0,0

0.0.0.,0

56377,-1,-1,-4

0,0
125252,125252

56377 ,-1,-1,-1

+77
9%
+/77

EXPONENT OF THE

PC,a4MODDSUB
140240,0,0,0

63714.146314
133572,167737
0,0.0.0

163777 ,-1
162531,125726

63777 ,~1
162531,125726

+70
9%
+100

JERROR FRACTIONAL RES.
;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION,

RESULT = 57
JSET UP THE LOOP ON ERROR ADDRECS.

:AC

;FSRC

;FRACTIONAL RES.
;INTEGER RES.

;JERROR FRACTIONAL RES.
;ERROR INTEGER RES.
JFPS BEFORE EXECUTION.

JFPS AFTER EXECUTION.
;ST 526 TO 134 [NTO 135

-

RESULT = 79
JSET UP THE LOOP ON ERROR ADDKESS.

SAC

2FSRC

;FRACTIONAL RES.

s INTEGER RES.

;JERROR FRACTIONAL RES.
JERROR INTEGER RES.
128 S S

;ST 526 BAD SIGN

SEQ 0106
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MODD TEST
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4563
6564
4565

4566
4567

4568
4569
4570
4571
4572
4573
4574
4575
4576
4577
4578
4579
4580
4581
4582

4583
4584

4585
4586
4587
4588
4589
4590

026402
026402
026404
026410
026416
026420
026426
026430
026436
026440
026446
026450
026456
026460
026466
026470
026472
026474

026476
026500
026502

026502
026502
026504
026510
026516
026520
026526
026530
026536
026540
026546
026550
026556
026560
026566
026570

104613
004737
056200
000001
040340
000000

000000

000000
056340
000001
040000

2000

056340
000001
000213
000204
1046101

000401
106101

104413
004737
056000
000001
040340
000000

040100
000000

000213

PRT B

027406
000000

000000
000000
000000
000000
000000

027406
000000

000000
000000
000000
000000
000000

MACRO M1111

000000
000009
000000
000000
000000
000000

000000
000000
000000
000000
000000
00000C

~9

D
18-SEP-79 13:43 PAGE 15-12

SEQ 0107

;MODD TEST WITH EXPONENT OF THE RESULT - 57

HHHG :

1%:
2%:
3%:
0%:
5%:
6%:
’%:
8%:

o%:

;JMODD TEST WITH

HHH7 :

1%:
2%:
3%:
4%
5%:
6% :
’$:

LPERR
JSR

.WORD
.wORD
.WORD
.WORD
.WORD
.WORD
213

204

ERROR

BR
ERROR

LPERR
JSR

.WORD
. WORC
.WCRD
. WORD
.WORD
.WORD

213

P(C,aM0ODDSUB
56200,0.0.,1

40340,0,0,0
0.0.0.0

56540,0,0,1
40000,0,0,0
56340,0,0,1

+101

98

+101

EXPONENT OF THE
56600,0.0.1
40340,0,0,0
40100.0,0,0
56140,0,0,1
0.0.0.0
56140,0.,0,1

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

:FSRC

;FRACTIONAL RES.

; INTEGER RES.

JERROR FRACT]ONAL RES.

;ERROR INTEGER RES.

123 S L

;CONSTANT BAD (NOT 56)
;OR ST 525 TO 050 INTO 150

RESULT = 56

JSET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

sFRACTIONAL RES.
;INTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
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MODD TEST

117

4592
4593
4594
4595
4596
6597
4598
4599
4600

4601
4602

4603
4604
4605
4606
4607

4608
4609
4610
4611
4612
4613
4614
4615
4016

4617
4618

4619
4620
4621

4622
4623
4624

4625

4626
4627
4628
4629
L6
4631
4632
4633
4674
4635
4636

026572
026574

026576
026600
026602

026602
026602
026604
026610
026616
026620
026626
026630
026636
026640
026646
026650
026656
026660
026666
026670
026672
026674
026676
026700
026702

026702
026702
026704
026710
026716
026720
026724
026730
026736
026740
026744
026750
026756
026760
026766
026770
026772
026774

026776
027000

027002

027002

000200
104102

000401
104102

104413
004737
051177
177777
040200
000000
040177
000000
051177
000000
177777
177777
1772777
177777
000217
000200
104070
000401
104071

104413
004737
040200
000000
047577
176000
031600

000000
047577
176000
000000

000000
047577
177777
000200
000200
104103

000401
1061064

PRT B

027406
177777

000000
177760
177777
177777
1772777

027406
000000

177777
000001
000000

17272777
000000
000000

177777

MACRO M1111

177777
000000
000000
177760
177777
177777

000000

000000

000000
177777

8% :

%

;MODD TEST WITH

HHHE :

1%:
2%:
3%:
(%
5%:
6%:
’%:
8%:

9% :

;MODD TEST WITH

HHHG ;

1%:
2%:
b1 ¥
6%:
5%:
6%:
7$:
8%:

9% :

200
ERROR

BR
ERROR

LPERR
JSR
. WORD

.WORD
. WORD
.WORD
. WORD
. WORD

217
200
ERROR
BR
ERROR

LPERR
JSR
. WORD

.WORD
. WORD
.WORD

. WORD
.WORD
. WORD

.WORD
200
200
ERROR

BR
ERROR

E
18-SEP-79 13:43 PAGE 16

102
??02

EXPONENT OF THE
§:i9§79??§¥?-1
40200,0,0,0
40177,-20,0.0
51177.-1,-20,0
<1,-1,-1,+1

-1 '-‘ '-1 5-1

+70
0%
+71

EXPONENT OF THE

PC ,a#MODDSUB
40200,0.0.0

47577 ,-1
176000, 1
31600,0.0.,0

47577 ,=1
176000,0
0.0,0.0

47577,-1,-1,-1

+103

9s
+104

;MODD TEST WITH EXPONENT OF THE

HHH10:

JFPS AFTER EXECUT]ON.
;BAD CONSTANT (NOT 56) OR
;ST 525 10 150 INTO 050

RESULT = 36

;SET UF THE [ OOP ON ERROR ADDRESS.
JAC

JFSRC

;FRACT]ONAL RES.

; INTEGER RES.

;ERROR FRACTIONAL RES.

;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

RESULT - 30

JSET JP THE LOOF ON ERROR ADDRESS.
:AC

JFSRC

JFRACTIONAL REL.

JINTEGER RES.

;ERROR FRA(CTJONAL RES.
;ERROR INTEGER RES.

JFPS BEFORE EXECUTION.

:FPS AFTER EXECUT]ON.
:(NORMALIZE) ST 5§32 10 122
JINTO NORM,

AC V1 <= X14

;OR ST 733 TO 156 INTO 157.

RESULT = 31

SEQ 0108




-

K
1

f
?

“637
4638
“639
4640

4641

4642
4643
4644

L4645

4646
L6477
4648
4649
4650
4651
4652
4655
4654

4655
4656

4657
4658
4659
4660
4661

6662
4663

4664
4665
4666
L4667
4668
4669
4670
4671
4672

4673
4674
4675
4676

L4677
4678
4679

4680

PBAQ FPITF FLTG PNT

MODD TEST

027002
027004
027010
027014
027020
027026
027030
027036
027040
027044
027050

027102

027102
027102
027104
027110
027116
027120
027124
027130
027134
027140
027146
027150
027156
027160
027166
027170
027172
027174
027176
027200
027202

027202
027202
027204
0272
027214
027220
027226
027230
027234
027240
027246
027250

104413
004737
047777
177000
040200
000000

000000

000000
047777
177000
000000

000000
177777
177777
000213
000204
104105
000401
104071

104413
004737
040200
000000
040177
127272
040177
127272
000000
000000
177777
177777
000000
177777
000200
000200
104070
000401
104106

104413
004737
003377
177777
040200

000000
003377
177777
000000
000000
177777

PR™ B

0274606
177777
000000
000000

000000

177777
000000
00C000

177777

027406
000000

072727
072727
072727
072727
000000

177777
000000

027406
177777
052525
000000

177777
052525
000000

177777

;MODD TEST WITH

JMODD TEST WITH

MACRO M1 M
1%:
000000 °2%:
000000 3%:
4%:
177000 5%:
17777 6%:
7%:
8%:
9% :
HHH11:
000000 1%:
2%:
i%:
000000 4%:
177777 5%:
177777  6%:
7%:
8%:
9%:
HHH12:
1%-
000000 2%:
3%:
000000 4%:
172777 5%:

LPERR
JSR

.WORD
.WORD
-WORD

.WORD

.WORD
.WORD
.WORD

.WORD

213
204
ERRCR
B8R
ERROR

LPERR
JSR
.WORD

. WORD
.WORD
.WORD
.WORD
.WORD

. WORD
.WORD
200

LPERR
JSR

.WORD
.WORD
. WORD

.WORD
. WORD
.WORD

.WORD

F

9
18-SEP=79 13:43 PAGE 16-1

PC , 34MODDSUR
47777 ,-1
177000,0
40200.0.0.0

0,0.0.0
47777 =1
177000,0
0,0.,177000,0

-1,-1,-1,+1

+105
9%
+71

EXPONENT OF THE

PC,a#MODDSUB
40200,0,0,0

40177,72727
127272,72727
40177,72727
127272,72727
0.0,0.0

-1 '-1 '-1 I-1

0.0,-1.-1

+70
9%
+106

EXPONENT OF THE

PC,a#MODDSUB
3377 ,~1
-1052525
40200,0,0,0

3377.-1
21,50525
¢.0,0.0

-1,-1,-1,-1

JSET UP THE LOOP ON ERROR ADDRESS.
JAC

s FSRC

JFRACTIONAL RES.

s INTEGER RES.

;ERROR FRA(CT]JONAL RES.
;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.

JFPS AFTER EXECUTION.
;(BUT FD) STORE Xx10

RESULT = 0

JSET UP THE LOOP ON ERROR ADDRESS.
;AC

sFSRC

;FRACTIONAL RES.

;INTEGER RES.

;JERROR FRACTIONAL KES.

;LRROR INTEGER RES.

128 B SRR

;ST 246 TO 126 INTO 127 (BUT FD)

RESULT = =115
;SET UP THE LOOP ON ERROR ADDRESS.
JAC

sFSR(

JFRACTIONAL RES.

. INTEGER RES.

;ERROR FRA(T]ONAL RES,

SEQ 0109




pBAO FP1TF FLTG PNT
MODD TEST

L6817

4682
4683
4684
4685
4686
L687
4688
4689
4690

4691
4692

4693
4694
4695
4696
4697

4698
4699
4700
4701
4702
4703
4704
4705
4706
4707
4708
4709
4710
4711
4712
4713
4714
4715
4716
4717
4718
4719
4,720
4721
4722
4723
4726
4725
4726
4727
4,728

027256

177777

027260__000000

027266
027270
027272
027274
027276
027300
027302

027302
027302
027304
027310
027316
027320
027326
027330
027336
027340
027346
027350
027356
027360
027366
027370
027372
027374
027376
027400
027402

000401

177777
177777
000200
000200
104110
000401
104071
000137

PRT 8

000000

027406
000000

000000
000000
000000
000000
177777

03000«

G 9
MACRO M1111 18~SEP=79 13:43 PAGE 16=2
177777 6%: L,WORD  0,0,~1,~1 ;ERROR [NTEGER RES.
7% : 200 :FPS BEFORE EXECUTION.
200 JFPS AFTER EXECUTION.
8% : ERROR  +70
BR 9%
o8 ERROR  +107 :ST 446 TO 126 INTO 127 (BUT FD)
;MO?% TEST WITH EXPONENT OF THE RESULT = =63, IN ROUND MODE.
HHH1 5
LPERR JSET UP THE LOOP UN ERROR ADDRESS.
JSR PC aamooosua
000000 1$: _WORD  40%00,0.0.0 ;AC
000000 2%: LWORD  20200,0.0.1 F SKRC
000000 3%: .WORD  20300,0.0.,2 ;FRACTIONAL RES.
000000 4%: LWORC  0,0,0.0 : INTEGER RES.
177777 5% JWORD  0.0.-1,- :ERROR FRACTIONAL RES.
177777 6%: JWORD  =1,-1,-1,-1 ;ERROR INTEGER RES.
7% : 200 :FPS BEFORE EXECUTION.
200 ;FPS AFTER EXECUTION.
8¢%: ERROR +110 :ST 127 INTO RND/TR
BR 93
ERROR +/71
0% JMP a#HHHDONE ;60 TO THE NEXT TEST,.

;THIS SUBROUTINE, MODDSUB,

IS CALLED TO SETUP THE

;OPERANDS, EXECUTE THE MODD INSTRUCTION AND (HECK THE RESULTS.

21T 1S CALLED THUS:

ACARG: .WORD X, X, X, X ;AC OPERAND
F SRCARG: . WORD X X, X, X ;FSRC OPERAND
FRES: .WORD X X, X, X JFRACTIONAL RESULT
INTRES: .WORD X, X, X,X JINTEGER RESULT
ERFRES: .WORD X X, X, X JERROR FRACTION KESULT
ERINTRES: .WORD X, X,X,X ;ERROR INTEGER RESULT
FPSB: .UORD X ;FPS BEFORE EXECUTION
FPSA: .WORD X ;FPS AFTER EXECUTION
ERR1: ERROR +X ;FRACTION ERROR

BR (ONT
ERR?: ERROR +X JINTEGER ERROR
CONT: JRETURN ADDRESS

. THE OPERANDS ARE SET UP (
JINSTRUCTION IS EXECUTED.
;THE FRACTION PART OF THE
;THEN THE INTEGER PART IS
JTHEN THE FPS IS COMPARED
;THEN MODDSUB WILL RETURN
;1T IS REPCRTED HERE. IF T

USING ACO FOR THE AC ARGUMENT), THE MODD

THEN THE RESULTS ARE RETRIEVED.

RESULT IS COMPARED WITH FRES. IF THIS IS (ORRE(C!
COMPARED WITH INTRES. IF BOTH OF THESE ARE (CnRE(T
WITH FPSA, AFTER EXECUTION IF NO ERRORS OCCURRED
TO CONT. IF THE FPS WAS INCORRE(T

HE FRACTION IS INCORRECT [T [S (OMPARED wl'™+

SEQ 0110
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117

4729
4730
4731
4732
4733
4734,
4735
4736
4737
4738
4739
4740
47641
4742
4743
4744
4745
4746
4747
4748
4749
4750
4751
4752
4753
4754
4755
4756
4757
4758
4759
4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4772
4773
4774
4775
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785

MODD TES?

027406
02746410
027414
027416
027420
027422
027426
027430
027434
027436
027444
027446

027452

027454
027456
027462
027464
027470
027472
027476

027500
027502
027506
027512
027516
027522
027526
027532
027536
027544
027552
027560

027564
027570
027572
027576
027602
027604
027606

027610
027614
027616
027622

012601
012700
170100
010100
172410
012700
172510
016100
170100
012737
€10100
062700

1714610

170204
012700
170100
012700
174010
012700
174110

010102
010237
062702
010237
062702
010237
062702
010237
012737
012737
016137
010437

012702
010103
062703
012705
022223
001020
077503

012702
010103
062703
012705

000200

025666
000060
027452
000010

000200
027764
027774

001240
000010
001242
000010
001244
000010
001246
027764
027774
000062
001254

027764

000020
000004

027774

000030
000004

H
MACRC M1111  18-SEP-79 13:43 PAGE 16-3

9

:THE ANTICIPATED BAD FRACTION, ERFRES, [F THIS DOESN'T MAT(H

;THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTICIPATED
;FAILURE MATCHES THE TRUE RESULT THEN MODDSUB PASSES CONTROL TO THE
JERROR CALL AT ERR1. LIKEWISE IF THE INTEGER PART OF THE RESULT IS
;NOT CORRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER

;FAILURE.

IF THIS DOEN'T MATCH THEN THE ERROR ]S REPORTED HERE.

;IF A MATCH IS MADE HOWEVER, MODDSUB WILL RETURN CONTRCOL TO THE ERROR

;CALL AT ERRZ.
MODDSUB:

001236

1%:

001250
001252
001256

2%:

MOV (SP)+ R

#200,R0
RO

R1,RO
(RO) ,ACO
#MMODP1 ,RO
(RO) ,ACY
60(R1).RO
RO

#1S,aa8TMP?

R1,RO
#10.RO

(RO) ,ACD

R4

#200,R0O

RO
#MODDTO RO
ACO, (RO)
#MODDT1 RO
ACT, (RO)

R1,R?2
R2,a#S$TMP3
#10,R2
R2 NS TMPS
#10,R2
R2,aNSTMPS
#10,.R2
R2,a#STMP6

JGET A PCINTER TO THE ARGUMENTS
;SET FD MODE.

JSET UP ACO
;PUT A BACKROUND PATTERN INTO A(1.
JSET UP THE FPS.

,COMPUTE THE ADDRESS OF THE FSRC(.

JEXECUTE THE TEST INSTRUCTION.

JGET THE FPS.
;SET FD MODE.

;GET THE FRACTIONAL RESULT.
JGET THE INTEGER RESULT.

;SAVE THE DATA [N CASE OF ERROR.

#MODDTO, a#STMP/
#MODDT1 ,a#$TMP10
62(R1) ,an$TMP1?

R4&.aNS$TMPT

#MODDTO,R2

MODDT1,.R2
R1,R3
#30,R3

#4 RS

;sCHECK THE FRACTIONAL RESULT.

;BRANCH IF INCORRECT.

JCHECK THE INTEGER RESULT,

SEQ 0111




r

(K
T

f PBAC
I4

4786
4787
4788
4789
4790
4791
L792
4793
4794
4795
4796
4797
4,798
4799
4800
4801
4802
4803
4804
4805
4806
4807
4808
4809
4810
4811
4812
4813
4814
4815
4816
4817
4818
4819
4820
4821
4822
4823
4824
4825
4826
4827
4828
4829
4830
4831
4832
4833
4834
4835
4836

4837
4838

4839
4840

FPITF FLTG PNT
MODD TEST

027626
02763C
027632

027634
027640

027642

027646
027652
027654
027660
027664
027666
027670
027672
027674

027700

027702
02770¢
027704

027706
027712
027714
027720
027724
027726
027730
027732
027734

027740

027742
027742
027744

027746
027752
027760
027762

027764
027772

027774
030002

030004

022223
001026
077503

026104
001042

000161

012702
010103
062703
012705
022223

062702
000112

104070
000756

012702
010103
062703
01270%
022223
001005
077503
010102
062702

000112

104071
000736

010437
016137
104072
000727

000000
000000

000000
000000

PRT B MACRO M1111

000062

000072

027764

000040
000004

000064

027774
000050

= 000004

000070

001254
000062 0012%6

000000 000000

00000C 000000

I 9
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3%: (mP (R2)+,(RY)+
BNE 15%
SOB RS,3$
(MP 62(R1) R4
BNE 2098
9% : JMP 72(R1)
;FRACTIONAL ERROR.
10%: MOV MMODDTO,R2
MOV R1,R3
ADD #60,R3
MOV #4 RS
50%: (MP (R2)+,(R3)+
BNE 11
508 R5,50%
MOV R1,RZ
ADD #6464 ,R2
JMP (R2)
11%:
12%: ERROR +70
BR 9%
JINTEGFR ERROR.
15¢%: MOV MODDT 1 ,RL2
MOV R1,R3
ADD #50,R3
MOV #4 RS
50%: (MP (RZ2)+,(R3)+
BNE 17%
SOB R5,60%
MOV R1,R2
ADD #70,R2
JMP (R2)
16%:
17%: ERROR +71
B8R 9%
JFPS INCORRECT.
°Ch: MOV R4 ,an$TMP1 1
MOV 62(R1) , oW TMPI?
218: ERROR +72
BR 9%
MCGDODTO: .WORD 0,0,0.0
MODDT1: .WORD 0,0,0,0

HHHDONE :

SEQ 0112

JBRANCH [F INCCRRECT.

JCHECK THE FPS,
JBRANCH IF INCORRECT.

JRETURN.

;WAS THE FRACTIONAL ERROR ANTICIPATED?

;BRANCH IF NOT ANTICIPATED.
. THE ERROR WAS ANTICIPATED SO

JRETURN TO THE ERROR REPORT AT THE
;CALLING ROUTINE.

:THE ERROR WAS NOT ANTICIPATED SO
;REPORT THE INCORRECT FRACTION HERE.

;WAS THE INTEGER ERROR ANTICIPATED?

JBRANCH IF NOT ANTICIPATED.
:THE ERROR WAS ANTICIAPTED SO RETURN

;TO THE ERROR REPORT [N THE CALLING
JROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO REPORT
;THE INTEGER FAILURE HERE.

JREPORT INCORRECT FPS.




C
T

KFPBAQ FP11F FLTG PNT PRT B
MODD TEST

17

4841

4843
4851
4852
4853

4854
4855
4856

4857
4858
4859
4860
4861
4862
4863
4864
4865
4866
4867
4868
4869
4870
4871
4872
4873

4874
4875
4876
4877
4,878
4879
4880
4881
4882
4883
4884
4885
4,886
4887
4888
4889

030004

030006

030010
030010
030012
030016
030022
030026
030032
030036
030042
030046
030050
030052
030054
030056
030060
030062

030062
030062
030064
030070
030074
030100
030104
030110
030114
030120
030122
030124
030126
030130
030132
030134

104412

000004

1064413
004767
020123
020200
000123
000000
177777
177777
042000
142004
000012
104170
000401
104171

104413
004737
010200
010000
000000

000000
177777
177777
005013
005004
000012
000240
000401
104171

000320
045676
000000
045676
000000
177777
177777

030336
000000
000000
000000
000000
177777
177777

J
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RSETUP

9
5

;GO INITIALIZE THE FPS AND STA(K; AND
JSEE IF THE USER HAS EXPRESSED

;THE DESIRE TO CHANGE THE SOF TWARE
JVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).

JTEST TITLE:UNDER/OVERFLOW, USING MODF WITH TRAPS DISABLED

.. L2482 2243RRRRARRRRSRRRRdRREARRRddRS2RRttddidRRilRRiRRERARRSRDDN

CATEST 20 SEE

COMMENT ABOVE FOR TEST TITLE

®
;*THIS IS A TEST OF THE MODF OVERFLOW AND UNDERFLOW CONDITIONS. [T MAKES
;*USE OF A SUBROUTINE TO SETUP THE OPERANDS, EXECUTE THE MODF INSTRUCTION
;*AND CHECK THE RESULTS. TRAPS ARE DISABLED DURING THIS TEST.
> W

TST20: SCOPE
ﬁgﬁ?ERFLON TEST, WITH EXPONENT OF THE RESULT =
LPERR
JSR PC ,MODF OV
1%: .WORD 20123,45676
2%: .WORD  20200,0
3%: .WORD 123,45676
4%: .WORD 0.0
5%: WORD =1,-1
6%: LWORD -=1.,-1
7%: 42000
162004
12
8%: ERROR +170
BR 9%
ERROR +171
9% :
JUNDERFLOW EXP OF RESULT =
MMM :
LPERR
JSR PC ,3#MODFQV
1%: .WORD 10200.0
2% .WORD 10000.0
3%: WORD 0,0
4%: .WORD 0,0
5%: . WORD -1,~1
6%: WORD ~-1,-1
7%: 5013
5004
12
8%: NOP
BR 15 3
ERROR +171
9% :

JOVERFLOW TEST WITH EXPONENT O

-193.

F

3222322282222 ¢822322 2202 R dsR i iR R RRRRRRRRRsst il R RS

=129, FIu - 1, FID - 1
;SET UP THE LOOP ON ERROR ADDRESS.

;AC

;FSRC

JFRACTIONAL RES.

JINTEGER RES.

JERROR FRACTIONAL RES.
;ERROR INTEGER RES.

JFPS BEFORE EXECUTION.
;F?S AFTER EXECUTION.

FEC

JFEC INCORRECT, UNDERFLOW.

;AC V1 (2,3) <= ZERO, ST 126.

FIU - 0, FID - 1

;SET UP THE LCOP ON ERROR ADDRESS.
JAC

;FSRC

sFRACTIONAL RES.

s INTEGER RES.

.ERROR FRACTJONAL RES.
;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
;;?g AFTER EXECUTION.

THE RESULT = 128, FIv = 1, #Ip = !

SEQ 0113




120

JOVERFLOW TEST WITH EXPONENT OF

;OVERFLOW TEST WiTH EXPONENT OF

18~-SEP=-79 13:43 PAGE

LPERR
JSR
.WORD
. WORD
L] uORD
.WORD
.WORD
. WORD
41000
161006

LPERR
JSR

. WORD
. WORD
.WORD
.WORD
.WORD
. WORD
6011
6006
10
NOP
BR
ERROR

PC,a#MODF OV
60052.125252
60200, 7

0,0
52.125252
0.0
0.0

+172
9%
+173

PC ,a#MODF OV
60345,6765¢4
60200,0

0.0

0.0

0.0
345,67654

9%
+174

:AND FIV = 1, FID = 1

(KFPBAD FP11F FLTG PNT PRT B MACRO M11M1

SEE COMMENT ABOVE fOR TEST TITLE

4890 030134 MMM3 :
0307134 104413

4891 030136 004737 030336

4892 030142 060052 125252 1%:

4893 030146 060200 000000 2$:

4894 030152 000000 000000 3%

4895 030156 000052 125252 4%:

4896 030162 000000 000000 5%:

4897 030166 000000 000000 £%:

4898 030172 041000 ’$:

4899 030174 141006

4900 030176 000010

4901 030200 104172 8%:

4902 030202 000401

4903 030204 104173

4904

4905 030206 9%

4906

4907

4908 030206 MMMG
030206 104413

4909 030210 004737 030336

4910 030214 060345 067654 1%:

4911 030220 060200 000000 2%:

4912 030224 000000 000000 3s:

4913 030230 000000 000000 (%:

4914 030234 000000 000000 5%:

4915 030240 000345 067654 6%:

4916 030244 006011 7%:

4917 030246 006006

4918 030250 000010

4919 030252 000240 8% :

4920 030254 000401

4921 030256 104174

4922 030260 9%:

4923

4924

4925

4926 030260 MMMS
030260 104413

4927 030262 004737 030336

4928 030266 160252 125252 1%:

4929 030272 060000 000000 2%:

4930 030276 000000 000000 3%:

4931 030302 100052 125252 6%:

4932 030306 000000 000000 5%:

4933 030312 000052 125252 0%

4934 030316 041000 7$:

4935 030320 141006

4936 030322 000010

4937 030324 104172 8%:

4938 030326 000401

4939 030330 104175

4940 030332 000137 030732 9%:

4941

4942

4943

LPERR
JSR
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
41000
141006

PC ,a#MODF OV

160252,125252

60000,0

0.0
100052,125252

0.0
§2.125252

+172

9%

+175
I#MMMDONE

K
16=6

;SET UP THE LOO® ON ERROR ADDRESS.

;AC

;FSRC

JFRACTJONAL RES.
JINTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.
JFPS BEFORE EXECUTION.
;:?g AFTER EXECUTION.
;BAD FEC ON OVERFLOW.

;ST 520 TO STORE ZERC TWICE
:INTO 162

THE RESULT - 130, FIV 0, FID 1
;SET UP THE LOOP ON ERROR ADDRESS.

sAC

JFSRC

JFRACT]IONAL RES.
JINTEGER RES.

JERROR FRA(CTIONAL RES.
;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
;:?g AFTER EXECUTION.

;ST 520 TC 162 INTO STORE ZERO TWICE.

THE RESULT - 128, RESULT NEGAT]VE

JSET UP THE LOOP ON ERROR ADDRESS.

sAC

;FSRC

JFRACTIONAL RES.
JINTEGER RES.

JERROR FRACTIONAL RES.
JERROR INTEGER RES.
:FPS BEFORE EXECUT]ON.
;F?g AFTER EXECUTION,
JF

;ST 517, BAD SIGN.
:GO TO THE NEXT TEST,

;THIS SUBROUTINE, MODFOV, IS CALLED TO SETUP THE
;OPERANDS, EXECUTE THE MODF INSTRUCTION AND (HECK THE RESULTS.

SEQ 0114




$5BPBA0 FP11F FLTG PNT PRT B

MACRO M1111

SEE COMMENT ABOVE FOR TEST TITLE

4944
6945
4946
4947
4948
4949
4950
499
4957
4953
4954
4955
4956
4957

4969

4970

4971

4L97¢

4973

4974

4975

4976 030336
4977 030340
4978 030344
4979 030346
4980 030350
4981 030352
4982 030356
4983 030360
4984 030364
4985 030366
4986 030374
4987 030376
4,988

4989 030402
4990

4991 030404
4992 030406
4993 030410
4994 030414
4995 030416
4996 030422
4997 030424
4998 030430

4999
5000 030432

012601
012700
170100
010100
172410
012700
172510
016100
170100
012737
010100
062700

171410

170204
170305
012700
170100
012700
174010
012700
174110

010102

000200

025666
000030
030402
000004

000200
030712
030722

L 9
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;1T IS CALLED THUS:

ACARG: .WORD
FSRCARG: .WORD
FRES: .WORD
INTRES: .WORD
ERFRES: .WORD
ERINTRES : .WORD
FPSB: .WORD
FPSA: . WORD
FEC: .WORD
ERR1: ERROR
BR

ERRZ: ERROR
CONT:

SEQ 0115

;AC OPERAND

;FSRC OPERAND
JFRACTIONAL RESULT
JINTEGER RESULT

JERROR FRACTION RESULT
JERROR INTEGER RESULT
:FPS BEFORE EXECUTION
::E? AFTER EXECUTION
;FEC ERROR

s INTEGER ERROR
sJRETURN ADDRESS

b B B 3 B 4

- - - - - -

& & @ @ O I I I J

3%
S

:THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODF
;INSTRUCTION IS EXECUTED. THEN THE RESULTS ARE RETRIEVED.

JTHE FRACTION PART OF THE RESULT 1S COMPARED WITH FRES.

IF THIS IS CORRECT

JTHEN THE INTEGER PART IS COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
JTHEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
;THEN MODFOV WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

;1T IS REPORTED HERE.

IF THE FRACTION IS INCORRECT IT IS COMPARED WITH

;THE ANTICIPATED BAD FRACTION, ERFRES. [F THIS DOESN'T MATCH

;THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTICIPATED
JFAJLURE MATCHES THE TRUE RESULT THEN MODFOV PASSES CONTROL TO THE
;ERROR CALL AT ERRT. LIKEWISE IF THE INTEGER PART OF THE RESULT IS
NOT CORRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER

sFAILURE.

IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.

JIF A MATCH IS MADE HOWEVER, MODFOV WILL RETURN CONTROL TO THE ERROR

;CALL AT ERRZ.

MODFOV: MOV

001236

1%:

MOV
LDFPS
MOV
LDD
MOV
DD
MOV
LDFPS
MOV
MOV
ADD

MODF

STFPS
STST
MOV
LDFPS
MOV
STD
MOV
STD

MOV

(SP)+,R1
#200,R0
RO

R1.RO
(RO) ,ACO
#MODP1,RO
(RQ) ,AC1
30(R1) RO
RO
#18,a48TMP?
R1.10

#4 RO

(RO),ACO

R4
RS
#200,R0
RO

#MODF DO, RO
ACO, (RO)
#MODFD1,RO
ACT,(RO)

R1,R?

;GET A POINTER TO THE ARGUMENTS
;SET FD MODE.

.SET uP ACO
;PUT A BAIKROUND PATTERN INTO A(C1.
;SET UP THE FPS.

;COMPUTE THE ADDRESS OF THE FSRC.

;EXECUTE THE TEST INSTRUCTION.
;GET THE FPS.

:GET FEC.

;SET FD MODE.

:GET THE FRACTIONAL RESULT.

JGET THE INTEGER RESULT.

;SAVE THE [ATA [N CASE OF ERROR.




CKF
120
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SEE COMMENT ABOVE FOR TEST TITLE

5001 030434
5002 030440
5003 030444
5004 030450
5005 030454
5006 030460
5007 030464
5008 030470
5009 030476
5010 030504
5011 030510
5012 030516
5013 030522
5014

5015 030530
5016 030534
5017 030540
5018 030542
5019 030550
5020

5021 030552
5022 030556
5023 030562
5024 030564
S025 030572
5026

5027 030574
5028 030600
5029

5030 030662
5031 030606
5032

5033 03061C
5034

5035

5036 030614
5037 030614
5038 030616
5039

5040

5041 030620
5042 030624
5043 030626
5044 030634
5045 030636
5046 030640
5047

5048 030644
5049

5050 030646
5051 030646
5052 030650
5053

5054

5055 030652
5056 030656
5057 030664

010237
062702
010237
062702
010237
062702
010237
012737
012737
010437
016137
010537
016137

012702
026112
001025
026162
001021

012702
026112
001016
026162
001012

026104
001024

026105
001C30

0007 61

104165
000774

026112
001010
026162
001004
010102
062702

00C112

104166
000757

010437
016137
106167

001240
000004
001242
000004
001244
000004
001246
030712
030722
001254
000032
001260
000034

030712
000010
000012
030722
000014
000016
000032
000034

0C0044

000024
000026

000042

254
032

-0
e
Q-

MACRO M1111

001250
001252

00125¢
001282

000002

000002

000002

00125¢€

9% :

MOV
ADD
MOV
ADD
MOV
ADD
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
CMP
BNE
CMP
BNE

MoV
CMP
BNE
CMP
BNE

cMp
BNE

cMp
BNE

JMpP

M 9
18-SEP=79 13:43 PAGE "6-8

R2,NSTMP3

#4 R2
R2.INSTMPL

#4 ,R2
RZ,a¥8$TMPS

#4 ,R2
R2.,.NSTMP6
#MMODFDO , oS TMP/
#MODFD1 ,a#8TMP10
R4 ,a¥$TMP11
32(R1) ,a#$TMP1?
RS,a#$TMP13
34(R1) ,a¥8TMP14

#MODFDO,R2
10(R1), (R2)
108
12(R1),2(R2)
108

#MMODFD1 ,R2
14(R1),(R2)
15%

16(R1) ,2(R2)
15%

32(R1) R4
20%

34(R1) ,RS
25%

44 (R1)

;FRACTIONAL ERROR.

10%:
12%:

;INTEGER ERROR.

15%:

16%:
17%:

;FPS INCORRECT,

20%:
21s:

ERROR
BR

(Me
BNE
(MP
BNE
MOV
ADD

JMP

ERROR
BR

MOV
MOV
ERROR

+165
9%

24(R1) , (R2)
16%

26(R1) ,2(R2)
16%

R1,R?

K42 ,R2

(R2)

+166
9%

R4, aN$TMP11
32(R1) ,a#8TMP1?
+167

;CHECK THE FRACTIONAL RESULT.
;BRANCH IF INCORRECT,

sCHECK THE INTEGER RESULT.
;BRANCH F INCORRECT.

;CHECK THE FPS,
;JBRANCH [F INCORRECT.

;CHECK THE FEC.
JBRANCH 'F INCORRECT.

JRETURN.

;JTHE ERROR WAS NOT ANTICIPATED SO
JREPORT THE INCORRECT FRACTION HERE.

;WAS THIS ERROR ANTICIPATED?
;BRANCH IF NOT.

;THE ERROR WAS ANTICIAPTED SO RETURN
;TO THE EIROR REPORT [N THE CALLING
cROUTINE.

:THE ERRCRR WAS NOT ANTICIPATED SO REPORT
JTHE INTEGER FAILURE HERE.

JREPORT INCORRECT FPS,

SEQ 0116
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120 SEE COMMENT ABOVE FOR TEST TITLE SEQ 0117
2823 030666 000750 BR 98
5060 REPQRT FEC ERROR.
5061 030670 010537 001260 25$: MOV RS ,aN$TMP13
5062 030674 016137 000034 001262 MOV 34(R1) ,aN8TMP14
5063 030702 010102 MOV R1,R2
5064 030704 062702 000036 ADD #36,R2
2822 030710 000112 JMP (R2)

5067 030712 000000 000000 000000 MODFDO: .WwORD 0,0,0,0

5068 030720 000000

5069 030722 000000 0©00000 000000 MODFD1: .WGRD 0,0,0,0
030730 000000

5070
5071 030732 MMMDONE :
030732 104412 RSETUP ;GO INITIALIZE THE FPS AND STACK; ANC
JSEE If THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
JVIRTUAL CONSOLE SWITCH REGISTER (HAS
s THE USER TYPED CONTROL G?).
5072
5073
5074
5082
5083 JTEST TITLE:UNDER/OVERFLOW, USING MODD WITH TRAPS DISABLED
5084 RN AR AR R AR AR AN AR R AR AN R RN R N AR R AR N A AN AN A RN NN RN N AR R AN RS
J*TEST 21 SEE COMMENT ABOVE FOR TEST TITLE
X
;*THIS IS A TEST OF THE MODD INSTRUCTION'S OVER FLOW AND UNDER FLOW
;*CONDITIONS., A SUBROUTINE IS USED 7O SET UP THE OPERANDS, EXECUTE THE
:*MODD INSTUCTION AND CHECK THE RESULTS.
. %
;;tttttttﬁtttttttttttttttt*ttﬁttitttttttt*itttttttttttttttttttttt
5085 030734 000004 TST21: SCOPE
5086 ;UNDERFLOW TEST WITH EXPONENT OF THE RESULT = =129, FIU - 1, FID - 1
5087 030736 NNNT :
030736 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
5088 030740 004737 031352 JSR PC ,a4#MODDOV
5089 030744 020252 125252 1%: WORD  20252,125252 ;AC
5090 030750 125252 125252 .WORD  125252,125252
5091 030754 020100 000000 000000 2%: .WORD  20100,0,0,0 ;FSRC
030762 000000
5092 030764 000177 177777 177777 3%: .WORD 177,-1,-1,-1 JFRACTIONAL RES.
030772 177777
5093 030774 000000 000000 000000 &%: .WwOrRD 0,0,0.,0 ;INTEGER RES.
031002 000000
5094 031004 020252 125252 5%: LWORD  20252,125252 JERROR FRACTIONAL RES.
5095 031010 125252 125252 JWORD  125252,125252
5096 031014 000000 000000 177777 6%: .WORD 0,0.-1.,-1 ;ERROR INTEGER RES.
031022 177777
5097 031024 042200 7%: 42200 JFPS BEFORE EXECUTION.
5098 031026 142204 142204 JFPS AFTER EXECUTION.
5099 031030 000012 12 JFEC
5100 031032 1042017 8%: ERROR +201 JFEC INCORRECT ON UNDERFLOW.

5101 031034 000401 BR 9%
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SEE COMMENT ABOVE FOR TEST TITLE

031036 104202
031040

031040

(N —
N

1044
0047
1
2
1

031352
000000
000000
00000C
000000
000000
000000

000000
000000

:

S

o
W
pulty
o
el
~n
oO=0
o

SR
8

000000
000000
000000
000000

i

00000
000000
000000
000000
000000

000000
123456
005213
005204
000012
000240
000401
104203

031142
031142
031144
031150
031154
031160
031166
031170
031176
031200
031206
03:210
031216
031220

031352
125252
125252
000000
000000

77777
000000

177777
125252

000000
000000
177777
000000

000401
104205
031244

031244
031244
031246
031252
031256

104413
004737
060200
125252

031352
000000
000000

MACRO M1111

B 10
18-SEP-79 13:43 PAGE 16-10

ERROR +20?2
Q% :
SUNDERFLOW TEST WITH EXPONENT OF
NNNZ :

LPERR

JSR PC,a4MODDOV
1%: .WORD 10000,0

.WORD 123456,0
2%: .WORD 10200,€C.0,0
3%: .WORD 0,0,0.0
4%: .WORD 0,0,0.0
5%: .WORD 0,0.0.,0
6%: .WORD 0,0

. WOKD 123456,0
7%: 5213

5204

12
8%: NOP

BR 9%

ERROR +203
0% :
;OVERFLOW TEST WITH EXPONENT CF
NNIN3

LPERR

JSR PC ,a#MODDOV
1%: LWORD  60252,125252

.WORD 125252,125252
2%: .WORD 60100,0,0.0
3% .WORD 0,0,0.0
4%: .WOKD 177 ,-1,-1.,-1
5%: .WORD 0,0.0.0
6%: .WORD 177 .,-1

.WORD 125252,125252
7% : 41200

141206

10
8%: ERROR +204

BR 9%

ERROR +205
0% :

JOVERFIOW TEST WITH EXPONENT OF

NNNG :

1%:

LPERR

JSR PC,a#MODDCV
.WORD  60200,0
JWORD  125252.0

;ST 155 (BUT FD)

THE RESULT = =193, FIU - 0, FID - 1
JSET UP THE LOOP ON E£RROR ADDRESS.
JAC
2FSRC

JFRACTIONAL RES.
;INTEGER RES.

JERROR FRACTIONAL RES.
JERROR INTEGER RES.

JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.

;ST 047 (BUT FD).

THE RESULT = 128, FIv =1, FID - 1
:SET UP THE LOOP 0N ERROR ADDRESS.
;AC

;FSRC

FRACTIONAL RES.

;INTEGER RES.

JERROR FRACTIONAL RES.

JERROR INTEGER RES.

153 B

iFEE BAD ON OVERFLOW.

;ST 520 TO 162 INTO 163 (BUT FD).

THE RESULT = 130, FIv = 0, FID 1
JSET UP THE LOOP ON ERROR ADDRESS.
JAC

SEQ 0118




CKFPBAQD

121

5148
5149
5150
5151

5152
5153
5154
5155
5156
5157
5158
5159

5162

(VoI RV TV, R0, RV, IV, RN, |
e e d =D b 2

82

VN ANV N AW TNV LA
[ R R G i I i N i e e e B Y )
SESLERRIN 2RBBIERR

¢ 10

FP11F FLTG PNT PRT B MACRO M1111 18-SEP-79 13:43 PAGE 16-11
SEE COMMENT ABOVE FOR TEST TITLE
031262 060200 00000G 000000 2%: .WORD  60200,0.0.0 :FSRC
031270 000000
031272 000000 000000 000000 3$: .WORD 0,0,0,0 ;FRACTIONAL RES.
031300 000000
031302 000000 000000 000000 &§%: .WORL  0.0.0.0 : INTEGER RES.
031310 000000
031312 000000 000000 000000 5%: .WORD  0,0,0.,0 ;ERROR FRACTIONAL RES.
031320 000000
031322 000400 000000 6$: .WORD  400,0 :ERROR INTEGER RES.
031326 125252 000000 "WORD  125252.0
031332 006211 7% 6211 ;FPS BEFORE EXECUTION.
031334 006206 6206 “FPS AFTER EXECUTION.
031336 000010 10 SFEC
031340 000240 8$: NOP
031342 000401 BR 9%
031344 104206 ERROR  +206 ;ST 520 TO 162 INTO STORE ZERO TwICE.
031346 000137 031760 9% : JMP SANNNDONE ©GO TO NEXT TEST.
:THIS SUBROUTINE, MGDDOV, IS CALLED TO SETUP THE
*OPERANDS. EXECJUTE THE MODD INSTRUCTION AND CHECK THE RESULTS.
217 1S CALLED THUS:
ACARG: .WORD XX, X, X ;AC OPERAND
FSRCARG: .WORD X, X, XX :FSRC OPERAND
FRES:  .WORD  X.X.X.X “FRACTIONAL RESULT
INTRES: .WORD  X.X.X.X “INTEGER RESULT
ERFRES: .WORD  X.X.X.X “ERROR FRACTION RESULT
ERINTRES:.WORD X.X.X.X *ERROR INTEGER RESULT
FPSB:  .WORD X *FPS BEFORE EXECUTION
FPSA:  .WORD X “FPS AFTER EXECUTION
ERR1: ERROR  +X *FRACTION ERROR
BR CONT
ERR2: ERROR  +X - INTEGER ERROR
CONT: "RETURN ADDRESS
*THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODD
SINSTRUCTION 1S EXECUTED. THEN THE RESULTS ARE RETRIEVED.
*THE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRECT
“THEN THE INTEGER PART IS COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
“THEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
*THEN MODDOV WILL RETURN TO CONT. IF THE FPS WAS INCORRECT
21T 1S REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
:THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MAT(CH
*THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTICIPATED
"FAILURE MATCHES THE TRUE RESULT THEN MODDOV PASSES CONTROL TO THE
"ERROR CALL AT ERR1. LIKEWISE IF THE INTEGER PART OF THE RESULT IS
*NOT CORRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER
“FAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.
SIF A MATCH IS MADE HOWEVER, MODDOV WILL RETURN CONTROL TO THE ERROR
;CALL AT ERRZ.
031352 012601 MODDOV: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS
031354 012700 000200 MOV #200 RO “SET FD MODE.
031360 170100 LDFPS RO
031362 010100 MOV R1,RO SSET UP ACO
031364 172410 LDD (RO) .ACO
031366 012700 025666 MOV #MODP1 RO :PUT A BACKROUND PATTERN INTO AC1.

SEQ@ 0119




(KFPBAD FP11F FLTG PNT PRT B
121 SEE COMMENT ABOVE FOR TEST TITL™

5201 031372
5202 031374
5203 031400
© 5004 031402
5205 031410
5206 031412
5207
5208 031416
5209
5210 031420
5211 031422
5212 031424
5213 031430
5214 031432
5215 031436
5216 031440
5217 031444
5218
5219 031446
5220 031450
5221 031454
5222 031460
5223 031464
5224 031470
5225 031474
5226 031500

5227
5228
5229
5230
5231
5232

031504
031512
031520
031524
031532
031536

5233

5234 031544
5235 031550
5236 031552
5237 031556
5238 031562
5239 031564
5240 031566
5241

5242 031570
5243 031574
5244 031576
5245 031602
5246 031606
5247 031610
5248 031612

172510
016100
170100
012737
010100
062700

171410

170305
170204
012700
170100
012700
174010
012700
174110

010102
010237
062702
010237
062702
010237
062702
010237
012737
012737
010437
016137
010537
016137

012702
010103
062703
012700
022223
001023
077003

012702
010103
062703
012700
022223
001013
077003

000060
031416
000010

000200
031740
031750

001240
000010
001242
000010
001244
000010
001246
031740
031750
001254
000062
001260
000064

031740

000020
000004

031750

000C30
000004

MACRO M1111

001236

1%:

0012%0
001252

001256
001262

’%:

3%:

D 10
18-SEP~79 13:43 PAGE 16-17

LDD
MOV
LDFPS
MOV
MOV
ADD

MODD

STST
STFPS
MOV
LDFPS
MOV
STD
MOV
STD

MOV
MOV
ADD
MOV
ADD
MOV
ADD
MOV
MOV
MOV
MOV
MOV
MOV
MoV

Mov
MOV
ADD
MOV
CMP
BNE
S08

MOV
MOV
ADD
MOV
CMpP
BNE
508

(RO) ,AC1
60(R1) ,RO
RO
#1S N8 TMP?
R1,R0O
#10,R0

(RO) ,ACO

RS

R4

#200,R0

RO
#MODDDO RO
ACO, (RO)
AMODDD 1 ,RO
ACT, (RO)

R1,R2
RZ,a#$TMP3
#10,R2
RZ,aNSTMP4
#10,R2
RZ ,aNSTMPS
#10,R2
R2,NSTMPE

#MODDLO , NS TMF7
A#MODDD1,3#$TMP10
R4, NSTMPT
62(R1) ,an8TMP12
RS ,a#$TMP13

64 (R1) ,aWS$TMP14

#M0DDDO,R2
R1,R3
#20,R3

#4 RO
(R2)+,(R3)+
108

R0.2%

#MODDDT ,R2
R1,R3
#30,R3

#4 RO
(R2)+,(R3%)+
15%

RO, 3%

;SET UP THE FPS.

,COMPUTE THE ADDRESS OF THE fSRC.

JEXECJUTE THE TEST INSTRUCTION.

;GET THE FPS.
;GET THE FPS.
;SET FD MODE.

;GET THE FRACTIONAL RESULT,
;GET THE INTEGER RESULT.

.SAVE THE DATA [N CASE Of ERROR.

JCHECK THE FRACTIONAL RESULT.

;BRANCH iF INCORRECT.

;CHECK THE INTEGER RESULT.

JBRANCH IF INCORRECT.

SEQ@ 0120
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21 SEE COMMENT ABOVE FOR TEST TITLE
5250
5251 )
5252 031614 026104 000062 (MP 62(R1),RG
3253 03162C 001027 BNE 298
§255 031622 026105 000064 (MF 64(R1),RS
3256 031626 001033 BNE 258
3258 031630 000161 000074 9% : M 74(RD)
p)
5260 ;FRACTIONAL ERROR.
5261 031634 108 :
5262 031634 104176 12%: ERROR +176
5263 631636 0007 /4 BR 98
5264
5265 ;INTEGER ERROR.
5266 031640 012702 031750 i56: MOV #MODDD1,R2
5267 031644 010103 MOV R1,R3
5268 031646 062703 000050 abb  #50,R3
5269 031652 012705 000004 MOV #4,R5
5270 031656 022223 608:  (MP (R3)+, (R3)+
5071 031660 001005 BNE 178
5272 031602 077503 SOB  RS,608
5273 031664 010102 MOV R1.R2
3274 031666 062702 000072 ADD  #73,R2
5276 031672 000112 JMP (R2)
5077
5278 031674 168
5279 031676 104177 17%: ERROR +177
5280 031676 000754 BR 98
5282 :FPS INCORRECT.
5283 031700 010437 001254 208: MOV R&,a4$TMP11
5284 031706 016137 000062 001256 MOV 62(R1),aHSTMP12
5285 031712 104200 21$:  ERROR  +200
5286 031714 000745 BR 98
5287
5288 ;REPORT FEC ERROR.
5289 031716 010537 001260 25$: MOV RS,a#STMP13
5290 031722 016137 000064 001262 MOV 64 R1).aNSTMPIL
5091 031730 010102 MOV  R1,R2
5292 031732 062702 000066 ADD  #6b,R2
5293 031736 000112 IMP (R2)
5295 031740 000000 000000 000000 MODDDO: .WORD  0,0.0.,0
< rg 031746 000000
5297 031750 000000 000000 000000 MODDD1: .WORD  0,0,7,0

031756 000000
5298
5299 031760 NANDONE :
031760 106412 RSE TUP

E_10
18=SEP=79 13:43 PAGE 17

;CHECK THE fPS.
JBRANCH IF INCORRECT.

JCHECK THE FEC.

JRETURN.,

;THE ERROR WAS NOT ANTJCIPATED SO
JREPORT THE INCORRECT FRACTION HERE.

;JWAS THE INTEGER ERROR ANTICIPATED?

JBRANCH [F NOT ANTICIPATED.

;THE ERROR WAS ANTICIAPTEC SO RETURN
;TO THE ERROR REPORT [N THE CALL ING
;ROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO REPOR™
;JTHE INTEGER FAILURE HERE.

JREPORT INCORRECT FPS.

;GO INITIALIZE THE FPS AND STACK; AND
JSEE IF THE USER HAS EXPRESSED

JTHE DESIRE TO CHANGE THE SOF TWARE
JVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).

SEQ 0121




(KFPBAD FPITF FLTG PNT PRT B
SEE COMMENT ABOVE FOR TEST TITLE

121

5300
5342
5343

. 031762
5 031764
6 031772
g 031774

3 032016

000004

132767
001406
032777

001022
000137

012737
012777
012737
000406

000200
000200

033142

032034
000000
036712

MACRO M1111

F 10
18=SEP=79 13:43 PAG[ 17-1

147345
147136

000004
001112
000004

e iif22222220RRRRRARRRRARERRERRRRERRARRRRRRRRRARRRERRERNESARSAR]

INTERRUPT (ORRECT FLOWS TEST

*«THIS IS A TEST OF THE 'CORRECT' FLOWS. THIS PART OF THE MICRO (ODE
;*HAS AS ITS PURPOSE INSURING THAT INTERRUPT REQUES'™S MADE DURING

TWTEST 22

*CERTAIN LENGTHY FPP INSTRUCTIONS GET HONORED.

THIS IS DONE

;*IN A WAY SUCH THAT IF AN INTERRUPT REQUEST OCCURS DURING ONE
;*OF THESE INSTRUCTIONS THE STATE OF THAT INSTRUCTION'S
;*EXECUTION WILL BE THE SAME AS IF THAT INSTRUCTION HAD NEVER

;*BEEN FETCHED AND ITS EXECUTION NEVER STARTED.

THUS THE MICRO (ODE

;*WILL RESTORE ALL REGISTERS, BACK UP THE PC AND LEAVE THE
;*FPS AND ACO THROUGH AC5 UNMODIFIED.
;*THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

S ADD (OR SUR)
b olV
o MUL
M MOD

;= (BOTH DOUBLE AND FLOATING)

;*ALL ADDRESSING MODES WILL BE TRIED WITH THE ADDD INSTRUCTION.
THE OTHER INSTRUCTIONS WILL BE
; *NOTE THAT THIS TEST NEEDS A SPECIAL INTERRUPT MODULE,

*WHICH WILL PROBABLY ONLY BE PRESENT IN DEC'S MANUFACTURING ENVIRONMFNT,
*TO RUN. THIS SPECIAL EQUIPMENT IS DESIGNED TO RAISE AN

* INTERRUPT REQUEST IN THE PROCESSOR IF A BIT IS SET IN ITS STATUS
*REGISTER AND ONLY WHEN AN FPP INSTRUCTION IS ENCOUNTERED.

*THEREFORE THIS TEST WILL BE RUN CONDITIONALLY (DEPENDENT UPON WHE THER
:*OR NOT THE STATUS REGISTER OF THE TEST EQUIPMENT TIMES OUT WHEN REFERENCED).

; *EACH OF

-

-

e s NN,

LY

THEN
TRIED USING MODE 1.

;*THIS TEST CAN ALSO BE DESELECTED BY TURNING SWITCH 7 OF THE
;*SWITCH REGISTER (PHYSICAL OR VIRTUAL) ON.
;*THE TEST ASSUMES THAT THE TEST EQUIPMENT'S STATUS REGISTER IS AT

LI Y

* OCATION 777774 (NOTE THAT ALL REFERENCES TO THIS LOCATION ARE
;*MADE INDIRECT THROUGH THIS PROGRAMS LOCATION CORINT,
*[f THE USER HAS MODIFIED THE TEST EQUIPMENT'S STATUS REGISTER TO
*RESPOND TO A DIFFERENT ADDRESS LOCATION CORINT MUST BE

SO THAT

;*MADE TO CONTAIN THAT STATUS REGISTER'S NEW ADDRESS).
;*THIS PROGRAM ASSUMES THAT THE TRAP VECTOR FOR THE TEST EQUIPMENT IS 110.

;*AGAIN NOTE THAT ALL REFERENCES TO THIS TRAP VECTOR ARE INDIRECT,

THROUGH

;*THIS PROGRAM'S LOCATION CORTRP (IF THE TEST EQUIPMENT IS

s*MADE TO TRAP TO A DIFFERENT VECTOR LOCATION CORTRP MUST CONTAIN THE
;*ADDRESS OF THIS VECTOR).
. %

e 2322822222322 23222232 222 RRRRdRRR2R2RRSRRRRRRRRRRARRRRARRRARERRDN]

TST22: SCOPE
BITB #200, SENVM JSEE IF APT IS SELECTING TEST.
BEC (OR1 :BRANCH TO AUTOSIZE IF NOT.
BIT #200,3SwR ;SEE IF THE USER HAS SELECTED THIS
JTEST USING THE SWITCH REGISTER.
BNE (OR3 . IF SO, PERFORM TEST.
JMP a# CORDONE JELSE DO NOT RUN TEST.
(ORY: MOV #COR2 ,G#ERRVECT SEE IF THE TEST EQUIPMENT'S STATJS
MOv #0,3CORINT ;REGISTER TIMES OQUT.
MOV #CPSPUR , aWERRVECT
BR (OR3 ;DIDN'T TIME OUT SO START TEST,

SEQ 0127
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122

MACRO M1

INTERRUPT (ORRECT FLOWS TEST

5356
5357 032034
5358 032036
5359 032044
5360
5361
5362 032050
5363 032050
5364 032054
5365 032056
5366 032060
5367 032062
5368 032062
5369 032064
5370 032070
032076
5371 032100
5372 032102
5373 032104
5374 032106
5375 032110
5376 032114
5377 032116
5378 032120
5379 032122
5380
5381 032122
032122
5382 032124
5383 032130
032136
5384 032140
5385 032142
5386 032144
5387 032146
5388 032150
5389 032154
5390 032156
5391 032160
5392 032162
5393
5394
5395 032162
032162
5396 032164
5397 032170
032176
5398 032200
5399 032202
5400 032204
5401 032206
5402 032210
5403 032214
5404 032216
5405 032220
5406 030222
5407

022626
012737
000137

005227
001002
104401
037665

104413
004737
040200
000300
123456
000200
172000
000240
005037
104252
000401
104253

104413
004737
040201
111111
032130
000217
172010
000240
005037
104252
000401
104254

104413
004737
040202
070707
032170
000205
172020
000240
005037
104252
000401
104255

032642
000100

033124

032642
000555

033124

033124

(ORZ: (mMP
000004 MOV
JMP
;TEST ADDD MODE
COR3:
INC
BNE
TYPE
.WORD
(OR33:
LPERR
JSR
000200 1%: .WORD
2%: . WORD
3% : 200
0% ADDD
NOP
CLR
ERROR
BR
5¢: ERRCR
11%:
;TEST ADD MODE 1
(OR4:
LPERR
JSR
077007 1%: .WORD
2%: .WORD
3%: 217
AR ADDD
NOP
CLR
ERROR
BR
ERROR
11%:
;TEST ADDD MODE
CORS:
LPERR
JSR
052525 1%: .WORD
2%: .WORD
3%: 205
4%: ADDD
NOP
CLR
ERROR
BR
ERROR
11¢:

G_10

18-SEP-79 13:43 PAGE 17-¢

(SP)+,(SP)+ ;IF THE REFERENCE TIMES OuT DO

#(CPSPUR ,@#ERRVE(T
a#C ORDONE JNOT RUN TEST,
0
=1
COR33
CORME S
JSET UP THE _QOOP ON ERROR ADDRESS.
PC,a#CORSUB
40200,100,200, 300 ACO
123456 ;RO
;FPS
ACO,ACO :TEST INSTRUCTION.
a#(ORFLG JRESET INTERRUPT FLAG
;?22 JNO INTERRUPT! TEST EQUIPMENT FAILED.
+253 INCORRECT STATE AT INTERRUPT,
:SET UP THE LOOP ON ERROR ADDRESS.
PC.,a#CORSUB
40201,555,77007,111111  :ACO
1% ;RO
FPS
(RO) ,ACO JTEST INSTRUCT]ON
a#CORFLG JRESET INTERRUPT FLAG
;%22 JREPORT FAILURE. NO INTERRUFT,
+254
2
JSET UP THE LOOP ON ERROR ADDRESS.
PC ,a#CORSUB
40202,111333,52525,70707 ;ACC
13 :RO
FPS
(RO) +,ACO ;TEST INSTRUCTION
a#CORFLG JRESET THE INTERRUPT FLAG
;$22 JREPORT FAILURE. NO INTERRUPT,
+255 ;CORRECT FLOWS FAILFD.

SEQ 0123




(KFPBAQ FPIT1F FLTG PNT PRT B

T22

INTERRUPT (ORRECT FLOWS TEST

5408

5409 032222
032222

5610 032224

5611 032230

5436 032326

5439 032326
032326
5440 032330
5441 032334
032342
5642 032344
5443 032346
5444 032350
5445 032352
5446 032354
5447 032360
5448 032362
5449 032364
5450 032366
5651 032370
5452 032372
5653
5454
5655 032372
032372
5456 032374
5457 032400

104413
004737
040203

104256
000401
032230

1046413
004737
040204
045671
032304
000212
172040
000240
005037
104252
000401
104257

104413
00473/
040205
054321
032372
000213
172050
000240
005037
104252
000403
104260
000401
032334

104413
004737
040206

032642

071735 (72746

033124

032642

123456 070123

033124

032642

076543 021076

033124

032642
C34353 063730

H
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;TEST ADDD MODE 3

COR6:

1%:
’%:

1%:
(%:

5%:
10%:

115:

.7EST ADDD MODE

COR?:

1%
2%

3%:
4%:

11%:

.TEST ADDD MODE

CORS8:

1%:
2%:

3%:
4%:

5%:

10%:
11%:

.TEST ADDD MODE

CORG:

1$:

LPERR
JSR
.WORD

. WORD
206
ADDD
NOP
CLR
ERROR

LPERR
JSR
.WORD

.WORD
212
ADDD
NOP
CLR
ERROR
BR
ERROR

LPERR
JSR
.WORD

. WORD
213
ADDD
NOP
CLR
ERROR
BR
ERROR
BR

. WORD

LPERR
JSR
.WORD

10
-3

JSET UP THE LOOP ON ERROR ADDRESS.

PC,a#CORSUB
40203,71735,72746,1 :ACO
108 ;RO
JFPS
a(R0O)+,ACO JTEST INSTRUCTION
a#CORFLG ;RESET THF INTERRUPT FLAG
;§22 JREPORT FAILURE, NO INTERRUPT.
;?26 ;CORRECT FLOWS FAILED.
1% JUSED FOR THE ADDRESSING OF THE OPERAND
:IN THIS MODE.
4
;SET UP THE LOOP ON ERROR ADDRESS.
P{ ,a#(ORSUB
40206 ,123456,70123,45671 ACO
1$+10 ;RO
:FPS
-(R0O) ,ACO TEST INSTRUCTION
a#(ORFLG ;RESET THE INTERRUPT FLAG
;%22 JREPORT FAILURE. NO INTERRUPT.
+257 JCORRECT FLOWS FAILED
5
:SET UP THE (O0OP ON ERROR ADDRESS.
PC,a#(0ORSUB
40205,76543,21076,54321 ;A(CO
108+ ;RO
;FPS
a-(R0) ,ACO ;TEST INSTRUCTION
AMMNCORFLG ;RESET THE INTERRUPT FLAG
;?22 ;REPORT ERROR. NO INTERRUPT,
;%20 :CORRECT FLOWS FAILED.
1%
6
:SET UP THE LOOP ON ERROR ADDRESS.
PC ,a#(ORSUB

40206.34353,63730,31323 :ACO

SEQ 0124




(xFf
T2

PBAQ

5458
5459
5460
5461
5462
5463
5464
56465
5466
5467
5468

5469
5470

5471
5472
5473
5474
5475
5476
5477
5478
5479
5480
5481
5482
5483

5484
5485

5486
5487
5488
5489
5490
5491
5492
5493
5494
5495
5496
5497

5408
5499

5500
5501
5502
5503
5504
5505
5506
5507

FP11F FLTG PNT PRT B
INTERRUPT (ORRECT FLOWS TEST

032406
032410
032412
032614
0324¢0
032424
032426
032430
032432

032432
032432
032434
032440
032446
032450
032452
032454
0324690
032464
032466
032470
032472
032474
03¢476

032476
032476
032500
032504
032512
032514
032516
032520
032522
032524
032530
032532
032534
032536

032536
032536
032540
032544
032552
032554
032556
032560
032562
032564
032570
032572
032574

031323
032377
000214
172060
005037
104252
000401
104261

104413
004737
040210
055555
032473
000204
172070
005037
104252
000403
104262
000401
032440

106413
004737
0460211
001122
032504
000205
174410
000240
00503/
104252
000401
106263

104413
004737
040212
063650
032544
000210
171010
000240
005037
104252
000601
104264

000001
032124

032642
070107

000007
033124

032642

033445

033124

032642
165411

033124

MACRO M1111

062426

056677

046252

’$:
£ ¥
4%:

5%:
'1%:

TEST AUDD MODE

COR10:

1%:
2%:

%
4%:

5%:

108 :
11%:

.TEST DIvD MODE

COR11:

1$:

e ¥
3%:
(%

5¢:
11%:

STEST MULD MODE

FOR12:

1$:
2%:

3% :
A ¥

5% :

. WORD
214
ADDD
CLR
ERROR
BR
ERROR

LPERR
JSR
.WORD

. WORD
204
ADDD
(LR
ERROR
B8R
ERROR
BR

. WORD

LPERR
JSR
.WORD

. WORD
205
DIVD
NOP
(LR
ERROR
B8R
ERROR

LPERR
JSR
. WOKD

.WORD
. WORD
MULD
NOP
CLR
ERROR
8R
ERROR

1 10
18=SEP=79 13:4% PAGE 17=4

18-1

1(R0) ,ACO
SCORFLG
+252

118

+26°

PC,a#(0RSUB

;RO
JFPS
JTEST INSTRUCTION

;REPORT FAILURE NO TRAP,

JSET JUP THE LOOP ON ERROR ADDRESS.

60210,70107,62426,55555 ;ACO

108-1

al(rR0) ,ACO
S (ORFLG
+25¢2

11%

+262

118

1%

;RO

JFPS

JTEST INSTRUCTION
JREPORT FAJLURE NO TRAP

JCORRECT FLOWS FAILED.

SET UP THE LOOP ON ERROR ADDRESS.

PC, a#CORSUB
40211,33445,56677,001122 SACO
1% :RO
JFPS
(RO) . ACO STEST INSTRUCTION
S¥CORFLG
;;;2 :REPORT FAJLURE. NO TRAP,
+263 ;CORRECT FLOWS FAILED.

—h

JSET UP THE LOOP ON ZRROR ADDRESS.

PC,a#(ORSUB

40212,165411,46252,63650 ;ACO

1% ;RO

210 :FPS

(RO) ,ACO sTEST INSTRUCTION
a#CORFLC

;?22 JREPORT FAJLURE, NO TRAP.
+ 264 ;CORRECT FLOWS FAI_ED.

SEQ 0125




(xF
122

PBAQ

5508
5509
5510
SS1

IV, [V, LV LV, BV, IV,
(Vo LW, LV, IV, LV, RV, IV,

5555
5556
5557
5558
5559
5560
5561
5562

FPT1F FLTG PNT PRT B
INTERRUPT CORRECT FLOWS TEST

032576

032576
032576
032600
032604
032612
032614
032616

032636

032642

032646
032650
032652
032656
032660
032662
032666
032670

104413
004737
040213
171623
032604
000412
171410
000240
005037
104252
000401
104265
000137

005037
012601

032642
0465654

033124

033142

033124

000200

000012
000010

MACRO M1111

054542

11%:

J_10
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;TEST MODD MODE 1

COR13:

1%:

2%:
3%:
(%:

5%:
11%:

LPERR
JSR
.WORD

.WORD
.WORD
MODD
NOP
(LR
ERROR
B8R
ERROR
JMP

JSET UP THE LOOP ON ERROR ADDRESS,

PC.,a#CORSUB

40213.45654,545642,171623 :ACO

18 ;RO

412 :FPS

(RO) ,ACO JTEST INSTRUCTION.
a#(ORFLG

;%22 JREPORT FAILURE NG T“RAP.
+265 ;CORRECT FLOWS FAILED.
a# CORDONE JFINISHED TEST!

;THIS SUBROUTINE, CORSUB, IS CALLED TO SET UP THE OPERANDS
JANC CHECK THE RESULTS IN THIS TEST. IT IS CALLED THUS:

[

1%:
2%
3%:
A ¥

5%:

10%:
11%:

JSR PC,a#CORSUB

MWORD X, X,X,X :ACO OPERAND

LWORD X ;RO

WORD X ;FPS

INST sTEST INSTRUCTION 70 BE
JEXECUTED.

ADR ;AN ADDRESS OFFSET FOR
;CERTAIN MODES OR NOP,

ERROR  +252 ;NO TRAP ERROR.

BR 1%

ERROR  +N ;CORRECY FLOWS FAILURE.
BR 11% ;OPTIONAL FOR CERTAIN MODES,
.WORD  ADDRESS JOPTIONAL FOR CERTAIN MODES.

;CORSUB WILL PICK UP A POINTER TO THE ARGUMENTS, IN R1. ACO, RO AND
sTRE FPS WILL BE SET TO THE DESIGNATED VALUES. THEN THE TEST MODULE
;WILL BE SET UP TO INTERRUPT AND THE INSTRUCTION AT 4$ EXECUTED. IF
;NO TRAP OCCURS THEN THE TEST MODULE IS FAULTY. WHEN THE TRAP OCCURS
. THE PC ON THE STACK SHOULD BE 4%, AND ACO, RO AND THE FPS SHOULD NOT
;HAVE BEEN MODIFIED. IF EVERYTHING IS CORRECT CORSUB WILL RETURN TO
;5% PLUS TWO,
ERROR REPORT AT 5§,

,NOTE THAT A FLAG, CORFLG, IS SET TO =1 WHEN AN INTERRUPT IS PENDING.
;CORFLG IS ZERO OTHERWISE.

CORSUB: (LR

MOV
MOV
MOV
LDFPS
LDD
MOV
LDFPS
MOV

IF AN ERROR S DETECTED THEN CORSUB WILL RETURN TO THE

a#CORFLG JSET FLAG TO INDICATE NO INTERRUPT
JPENDING.

(SP) + R ;GET A POINTER TO THE ARGUMENTS.

R1,RC ;SET ACQ.

#200,R0

RO

(R2) ,ACO

18(R1),R0 JSET UP THE FPS,

R

10(R1) ,R0O JSET UP RO,

SEQ 0126




CKF
122

PBAO FP11F FLTG PNT PRT B

INTERRUPT (CORRECT FLOWS TEST

5563 032674
5564 032676
5565 032702
5566

5567 032706
5568 032712
5569 032720
5570

5571 032726
5572

5573 032734
5574

5575

5576 032740
5577 032744
5578 032746
5579

5580

5581 032754
5582 032756
5583 032762
5584 032764
5585 032770
5586 032772
5587 033000
5588 033004
5589 033010
5590 033014
5591 033016
5592 033022
5593 033026
5594 033032
5595 033036
5596 033042
5597

5598 033044
5599 033046
5600 033050
5601 033054
5602 033056
5603 033060
5604 033064
5605 033070
5606 033072
5607 033074
5608 033076

5609
5610 033102
5611
5612 033106
5613

010102
062702
010237

005037
012777
012767

012777
000161

005137
001060
012777

170204
012702
170102
012702
174012
012737
010037
010437
011637
010102
010237
062702
012237
012237
010237
021602

001016
022626
020061
001012
010102
012703
012705
02223
001003
077503
000161

000161
011637
0C5037
022626

104266
000407

000014
001236

177776

032740 000220
177777 000176
177777 000202

000014

033124
000000 000162

000200
033126
033126 001240
001244
001250
001254
001242
000010
001246

001252
001256

000010

033126
000004

000032
000030
001236

033124

MACRO Mi111

MOV
ADD
MOV

CLR
MOV
MOV
MOV

JMP

K 10

18=-SEP=79 13:43 PAGE 17-6

R1,R2
814 ,R2
RC.,aNSTMP?

AP SW

#CORTV ,aCORTRP
#-1,C0RFLG
#-1,3CORINT

14(R1)

. SAVE ADDRESS OF INSTRUCTION [N (ASE

:OF ERROR.

;CLEAR THE PRIORITY TO ALLOW INTERRUPTS.
JSET UP THE INTERRUPT VECTOR.

;SET THE tLAG TO INDICATE

;AN INTERRUPT 1S PENDING.

;ENABLE THE TEST EQUIPMENT'S

:TRAP FUNCTION AND GO

;EXECUTF THE INSTRUCTION.

;TRAP TO HERE WHEN THE INTERRUPT OCCURS.

CORTV: (OM
BNE
MOV

STFPS

MOV

LDFPS

MOV
STD
MOV
MOV
MOV
MOV
MOV
MOV
ADD
MOV
MOV
MOV
CMP

BNE
(MP
CMP
BNE
MOV
MOV
MOV
1%: CMP
BNE
SOB
JMP

CORTVO: JUMP
CORTV1: MOV

(LR
CMP

ERROR

BR

a#(ORFLG
CORTV?
#0,aCORINT

R4

#200,R2

R2

#CORTMP,R2
ACO, (R2)
#CORTMP ,aNsTMP3
RO, 34#S$TMPS
R4, NS TMP7
(SP) ,a#8$TMP11
R1.R2
R2,NSTMP4
#10,R2
(R2)+,a#8TMP6
(R2)+,a#8TMP10
R2,a#$TMP1?2
(SP) ,R2

CORTVO
(SP)+,(SP)+
RO,10(R1)
CORTVO
R1,RZ
#CORTMP ,R3
#4 RS
(R2)+,(R3)+
CORTVO
RS5,1$%
32(R1)

30(R1)

(SP) ,a#$TMP?
a#CORFLG
(SP)+,(SP)+

+266
CORDONE

;FIRST SEE IF AN INTERRUPT WAS PENDING.
;IF NOT GO REPORT AN FRROR.

JMAKE SURE THE TEST EGUIPMENT

;1S NOT INTERRUPT ENABLLD.

;GET THE FPS.
:GET ACO

;SEE IF THE TRAP OCCURRED
;AT THE CORRECT ADDRESS.

JRESET THE STACK.
;SEE IF RO IS CORRECT.

;BR IF NOT CORRECT.
;SEE IF ACO WAS CORRECT

;BRANCH !F INCORRECT.
;IF EVERYTHING IS CORRECT THEN RETURN.

;CORRECT FLOWS FAILED SO GO REPORT ERROR.

JAN INTERRUPT OCCURRED WHEN THE FLAG
;CORFLG, DID NOT INDICATE THAT ONE WAS
;PENDING SO REPORT SPURIOUS TRAP.

SEQ 0127




(xFPBAQ FP11F FLTG PNT PRT B
INTERRUPT CORRECT FLOWS TEST

122

5620
5621

5622
5623
5624
5625
5626
5627
5628
5629
5630
5631
5632
5633
5634
5635

5636
5637
5638
5639
5640
5641
5642
5643

033124
033126
033134

033136

033140

03314
03314

nony

033144

033144
033144
033146
033152
033156
033162
033170
033172
033174
033176
033200
033202
033204
032210

033230
033230

033234
033236
033237

000000
000000
000000

177774

000110

104412

000004
005067
005067
005267
042767
005327
000001
003074
012737
000001
033172
104401
000407

016746
104403

006
000

000000 000000

145730
1646124
146142
100000

033212

146070

L_10
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146134

CORFLG: .WORD (O
CORTMP: WORD 0,0,0,0

(ORINT: .WORD 177774 ;THIS IS THE ADDRESS, 177774, OF THE

JTEST EQUIPMENT'S STATUS REGISTER.

;THE CONTENTS OF CORINT CAN BE MODIFIED

;IF THIS STATUS REGISTER'S ADDRESS IS

; CHANGED.

sTHIS IS THE ADDRESS OF THE TEST EQUIPMENTS
:TRAP VECTOR. LIKE THE STATUS REGISTER'S ADDRESS
;DESCRIBED [MMEDIATELY ABOVE

;THIS VECTOR (AN BE CHANGED, BUT THE
:CONTE?TS OF CORTRP MUST INDICATE THE

; CHANGE .

CORTRP: .WORD 110

CORDONE :
RSETUP ;GO INITIALIZE THE FPS AND STACK, AND
;SEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).

TST23:

.SBTTL END OF PASS ROUTINE

P I L S TR T
;*INCREMENT THE PASS NUMBER (S$PASS)

;*INDJCATE END-OF-PROGRAM AFTER 1 PASSES THRU THE PROGRAM

;*IF SW12=1 INHIBIT TRACE TRAP

;*]F THERES A MONITOR GO TO IT

;*IF THERE ISN'T JUMP TO LOOP

$EOP:
SCOPE
(LR $TSTNM ;:ZERO THE TEST NUMBER
CLR $TIMES ;. JERO THE NIJMBER OF [TERATIONS
INC $PASS ;2 INCREMENT THE PASS NUMBER
RIC #100000, $PASS ;;DON'T ALLOW A NEG. NUMBER
DEC (PC)+ :;LOOP?
$EOPCT: ,WORD 1
BGT $DOAGN ::YES
MOV (PC)+,a(PC)~ :JRESTORE COUNTER
$ENDCT: .WORD 1
$EOPCT
TYPE ,65% ;;TYPE ASCIZ STRING
BR 64% ::GET OVER THE ASCIZ
gigSS: LASCIZ <12><15>/END PASS #/
MOV $PASS ,-(SP) :;SAVE $PASS FOR TYPEOQUT
;. TYPE PASS NUMBER [N OCTAL
TYPOS ;.60 TYPE--OCTAL ASCII
BYTE 6 ;;TYPE 6 DIGITS

.BYTE O ;s SUPPRESS LEADING ZERQS

SEQ 0128
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END OF PASS ROUTINE SEQ 0129
033240 1044071 033246 TYPE L67% J2TYPE AST!Z 5TRING
033244 000421 BR 66% :;GET OVER THE ASCIZ
::67%: JASCIZ / TOTAL ERRORS SINCE LAST REPORT /
033310 66%:
033310 016746 145576 MOV $ERTTL,=-(SP) ::;SAVE SERTTL FOR TYPEOUT
;;TOTAL NUMBER OF ERRORS IN OC(CTAL
033314 104403 TYPOS ;G0 TYPE--OCTAL ASCII
033316 006 .BYTE 6 ;cTYPE 6 DIGITS
033317 000 .BYTE 0 > :SUPPRESS LEADING ZEROS
033320 104401 001313 TYPE L SCRLF ::TYPE CARRIAGE RETURN, LINE FEED
033324 005067 145562 (LR $ERTTL ;;CLEAR ERROR TOTAL
033330 013700 000042 $GET4L2: MOV a#62 RO ;cGET MONITOR ADDRESS
033334 001414 BEQ $DOAGN ;;BRANCH IF NO MONITOR
033336 005046 CLR -(SP) :2INSURE THE 'T'' BIT IS CLEAR
033340 012746 033346 MOV #$CLR.T,=-(SP) JsSETUP FOR AN RTI OR RTT
033344 000426 BR $RTRN ;:G0 DO AN RT]I OR RTT TO LOAD THE PSW
;:WITH A CLEARED "T'' BIT
033346 $CLR.T:
033346 013700 000042 MOV a4l RO ::INSURE RO CONTAINS THE MONITORS
033352 001405 BEQ $DOAGN : JRETURN ADDRESS
033354 (000005 RESET :;CLEAR THE WORLD
032356 004710 $ENDAD: JSR PC,(RO) ;G0 TO MONITOR
033360 000240 NOP ::SAVE ROOM
033362 000240 NOP :2FOK
033364 000240 NOP JoACTN
033366 $DOAGN:
033366 104400 TRAP J;PUSH OLD PSW AND PC ON STACK
033370 042716 000020 BIC #20,(SP) ::CLEAR THE '‘T''BIT
033374 032777 010000 145536 BIT #MIT12.3SWR ;:RUN WITH TRACE TRAP?
033402 001005 BNE 1% :;BR IF NO
033404 005167 000020 coM $1BIT .,IQ IT TIME FOR TRACE TRAP
033410 100402 BM] 1% ;:BR IF NO
033412 052716 000020 BIS #20, (SP) :;SET TRACE TRAP
033416 012746 033424 1%: MOV #SLOOP,-(SP) ;. JUMP TO START OF TEST
033422 000002 $RTRN: RTI] J¢RETURN==THIS IS CHANGED TO
J:AN 'RTIT IF "RTIT'' IS A LEGAL
2o INSTRUCTION
033424 $LOOP:
033424 000137 JMP a(PC)+ : ;RETURN
033426 005020 $RTNAD: .WORD LOOP
033430 000000 $TRIT: . WORD O ;2T BIT STATE INDICATOR
033432 377 377 000 $ENULL: .?Ygg -1.-1.0 JINULL CHARACTER STRING
EV
5644
5645 SBTTL SCOPE HANDLER ROUTINE

222282322322 388d0d 2222000 RRRARRRdRR ARt iR RRRRRRRRt ARl ]

:*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMEN!
;*AND L QAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
:*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

J*SW14=1 LOOP ON TEST

;xSW11=1 INHIBIT JTERATIONS
tSU09 1 LOOP ON ERROR

*SUOS 1 LOOP ON TEST IN SWR<7:0>
'CALL

:* SCOPE ::SCOPE 107

033436 $SCOPE :




(KFPBAQ FP11F FLTG PNT
STOPE HANDLER ROUTINE

033436
033440
033446

033450

033452
033456
033464
033470
033474
033476
033500
033504
033506
033506
033514
033516
033524
033526
033532
033534
033542
033544
033552
033554
033562
033564
033570
033574
033576
033604
033606
033612
033614
033620
033626
033630
033636
033644
033650
033656
033662
033666
033672
033700
033706
033712
033714
564€
5647

104406
032777
001114

000416

013746
012737
005737
012637
000463
022626
012637
000423

032777
001404
127767
001465
105767
001421
126767
101015
032777
001404
016767
000446
105067
005067
000415
032777
001011
005767
001406
005267
026767
002024
012767
016767
105267
116767
011667
011667
005067
112767
016777
016716
000002
000001

PRT B

040000

000004
033476
177060
000004

000004

000400
145416
145351
145355
001000
145330

145313
145506

004000
145512

145264
145456

000001
000052
145232
145226
145224
145222
145412
000001
145776
145174
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CKSWR
1645472 1%: BIT #MIT14,aSWR
BNE $OVER
;MMNANSTART OF CODE FOR THE XOR
$XTSTR: BR (e} 3
MOV a#ERRVEC,~(S5P)
000004 MOV #5$ a#ERRVEC
TST a177060
MOV (SP)+ ,a#ERRVEC
BR SSVLAD
5%: CMP (SP)+,(SP)+
MOV (SP)+ ,a#ERRVE(
B8R ’$
6% : ; #ARANEND OF
145424 BIT #MIT08, aSWK
BEQ 2%
145356 C(MPB aSWR, $TSTNM
BEQ $OVER
2%: TSTB $ERFLG
BEQ 3%
145341 CMPB SERMAX, SERFLG
BHI 3%
145366 BIT #M]1T09,aSWR
BEQ (A 3
1645324 7%: MOV $LPERR,SLPADR
BR $OVER
4% CLRB $ERFLG
CLR $TIMES
B8R 1%
145334 3%: BIT A#RIT11,aSWR
BNE 1%
TST $PASS
BEQ 1%
INC $ICNT
145256 CMP $TIMES,SICNT
BGE $OVER
145246 1%: MOV #1,81CNT
145436 MOV SMXCNT ,STIMES
$SVLAD: IN(B $TSTNM
145444 MOVB $TSTNM,STESTN
MOV (SP) ,$LPADR
MOV (SP) ,SLPERR
CLR $ESCAPE
145215 MOVB #1,8ERMAX
145234 $OVER: MOV $TSTNM, aDISPLAY ;
MOV $LPADR, (SP)
RTI
SMXCNT: 1

N 10

.SBTTL ERROR HANDLER ROUTINE
""tttttt**I’Itﬁtttt\'t*ﬁttt*tﬁttiQltttttttttt‘ltt!tttltitttttttt‘tt
;*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;*SAVE THE ERROR JTEM NUMBER AND THE ADDRESS OF THE ERROR CALL

;*AND GO TO ERTYPE ON ERROR
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

J*SW15-1

HALT ON ERROR

;2TEST  FOR CHANGE IN SOF T-SWR

;;LOOP ON PRESENT TEST?

:JYES IF SwW14=1

TESTERNANAN

2o 1F RUNNING ON THE "XOR'‘ TESTER (HANGE
::THIS INSTRUCTION TO A "NOP'' (NGP=240)
;2SAVE THE CONTENTS OF THE ERROR VECTOR
;2SET FOR TIMEOUT

;. TIME OUT ON XOR?

;;RESTORE THE ERROR VECTOR

;2G0 TO THE NEXT TEST

;JCLEAR THE STACK AFTER A TIME OUT
;;RESTORE THE ERROR VE(CTOR

:;LOOP ON THE PRESENT TEST

;;LO0P ON SPEC. TEST?
;2BR JF NO

;20N THE RIGHT TEST?
;:BR IF YES

;JHAS AN ERROR OCCURRED?
;;BR IF NO

::MAX., ERRORS FOR THIS TEST OCCURRED?
;:BR [F NO

;:LOOP ON ERROR?

CODE FOR THE XOR TESTERAN#AN

SWR<7:0>

;;BR _IF NO
;;SET LOOP ADDRESS TO LAST SCOPE

;2 ZERO THE ERROR FLAG
;;CLEAR THE NUMBER OF ITERATIONS TO MAKE
:;ESCAPE TO THE NEXT TEST
::INHIBIT ITERATIONS?

;BR IF YES
..IF FIRST PASS OF PROGRAM
; INHIBIT ITERATIONS
..INCREMENT ITERATION COUNT
;;CHECK THE NUMBER OF ITERATIONS MADE
;.BR IF MORE ITERATION REQUIRED
;;REINITIALIZE THE ITERATION COUNTER
;2SET NUMBER OF ITERATIONS TO DO
;o COUNT TEST NUMBERS
;;SET TEST NUMBER IN APT MAILBOX
;.SAVE SCOPE LOOP ADDRESS
;s SAVE ERROR LOOP ADDRESS
;;CLEAR THE ESCAPE FROM ERROR ADDRESS
;2ONLY ALLOW ONE(T1) ERROR ON NEXT TEST
;DISPLAY TEST NUMBER
::FUDGE RETURN ADDRESS
;.FIXES PS
;;MAX. NUMBER OF ITERATIONS

SEQ 0130
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ERROR HANDLER ROUT INE

5648
5649

033716
033716
033720
033724
033726
033734
033742
033744
033750
033754
033760
033766
033774
034002
034004
034010
034014
034014
034022
034024
034032
034036
034037
034040

104406
105267
001775
016777
032777
001402
104401
005267
011667
162767
117767
032777
001004
004767
104401

122767
001007
116767
004767

000

000
000777
005777
100002

000000
104406
032777
001402
016716
005767
001402
016716

022737
001001
000000

032777
0G1013
011637
062737
122777
001002
062716
000002

1645157

1645150
002000

001306
145136
165136
000002
165124
020000

002174
001313

000001

165064
001010

145072

001000

145020
145210

145202
033356

001000
001162
177776
000377

000002

MACRO M1111

—
£H
[V AV,
dhY

—_—
Il oW 38
(WA RV, AV, |
—_—
NN N
OOO

145314
000004

145056

000042

145016

;*SW13=1
;*SW10=1
:+SW09=1
s«CALL

I
$ERROR:
Is ¥

1%:

20%:

2'%:

22%:
2%:

3%:
4%:

5%:

6%:

ERMI10:
LSBTTL

.*CALL:

ERROR

(KSWR
INCB
BEQ
MOV
8IT
BtOQ
TYPE
INC
MoV
SUB
MovB
BIT
BNE
JSR
TYPE

CMP8
BNE
MOvB
JSR
BYTE
.BYTE
BR
TST
BPL
HALT
CKSWR
BIT
BEQ
MOV
TST
BEQ
MOV

CMP
BNE
HALT

BIT
BNE
MOV
ADD
CMPB
BNE
ADD
RT]

B
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INHIBIT ERROR TYPEOUTS

BELL ON ERROR

LOOP ON ERROR

N ; ;ERROR=EMT AND N=ERROR [TEM NUMBER
;;TEST FOR CHANGE IN SOFT-SWR

$ERFLG ;. SET THE ERROR FLAG

73 ;;DON'T LET THE FLAG GO TO ZERO

$TSTNM, aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG

:§1T10.QSUR
LSBELL
SERTTL

(SP) ,$ERRPC
#2,3ERRP(

ISERRP(,S$ITEMB

#I1T13,3SWR
208
PC,ERTYPE
.SCRLF

géPYENV.SENV
SITEM3,21%
PC,$ATYS

0

0

22%

aSWR

3%

#B1T09.aSWR
4%

SLPERR, (SP)
$ESCAPE

5%
$ESCAPE ., (SP)

H#SENDAD , a4 2
6%

#BIT09,aSWR
ERM10
(SP) , a¥SREGO
#-2  SNSREGO
#377,3SREGO
ERM10

N2, (SP)

;,BELL ON ERROR?

:sNO = SKIP

:sRING BELL

;o COUNT THE NUMBER OF ERRORS

;;GET ADDRESS OF ERROR INSTRUCTION

;:STRIP AND SAVE THE ERROR ITEM (ODE
;:SKIP TYPEOUT IF SET

2:SKIP TYPEOUTS

;.60 TO USER ERROR ROUTINE

;;RUNNING IN APT MODE

2 sNO,SKIP APT ERROR REPORT

;.SET ITEM NUMBER AS ERROR NUMBER
; ;REPORT FATAL ERROR TO APT

;;APT ERROR LOOP

;sHALT ON ERROR

:;SKIP IF CONTINUE

;;HALT ON ERROR!

;3TEST FOR (HANGE IN SOFT-SWR
;:LOOP ON ERROR SWITCH SET?
;:BR IF NO

:;FUDGE RETURN FOR LOOPING
;;CHECK FOR AN ESCAPE ADDRESS
;B8R IF NONE

;JFUDGE RETURN ADDRESS FOR ESCAPE

;;ACT=-11 AUTO-ACCEPT?

;sBRANCH IF NO
;2 YES

;SEE IF ERROR w377

SAVE AND RESTORE RO-R5 ROUTINES

a4 RSl d RS RRRRRARRRARRRSRARRRSRARRASARRRRSRRAARRARNRNEA

*«SAVE RO-RS

SEC 0131
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SAVE AND RESTORE RO-RS ROUTINES

MACRO M1111
SEQ 0132

o SAVREG
'UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:

L TOP===(+16)

;v 42=~=(+18)
;% +4---R5S
;% +6-=<R4
;% +8---R3
;*+10=---R2
;v+12=---R1
;*+164=--=-R0
034154 $SAVREG:
034154 010046 MOV RO,=(SP) ;:PUSH RO ON STACK
034156 010146 MOV R1,~(SP) ;;PUSH R1 ON STACK
034160 010246 MOV R2.=(SP) ;sPUSH R2 ON STACK
034162 010346 MOV R3,-(SP) ::PUSH R3 ON STACK
034164 010446 MOV R4 ,-(SP) ;sPUSH R4 ON STACK
034166 010546 MOV RS,-(SP) ;sPUSH RS ON STACK
034170 016646 000022 MOV 22(SP) ,=(SP) ::SAVE PS OF MAIN FLOW
034174 016646 000022 MOV 22(SP) ,-(SP) ;:SAVE PC OF MAIN FLOW
034200 016646 000022 MOV 22(SP) ,=(SP) ;. SAVE PS OF CALL
034204 016646 000022 MOV 22(SP) ,~(SP) ;sSAVE PC OF CALL
034210 000002 RT1
;*RESTORE RO-R5
s~CALL:
o RFSREG
034212 $RESREG:
034212 012666 000022 MOV (SP)+,22(SP) ;;RESTORE PC OF CALL
034216 012666 000022 MOV (SP)+,22(SP) ::RESTORE PS OF CALL
034222 012666 000022 MOV (SP)+,22(SP) JoRESTORE PC OF MAIN FLOW
034226 012666 000022 MOV (SP)+,22(SP) J;RESTORE PS OF MAIN FLOW
034232 012605 MOV (SP)+ ,R5 ,,POP STACK INTO RS
034234 012604 MOV (SP) + ,R4 :POP STACK INTO R4
034236 012603 MOV (SP)+,R3 ::POP STACK INTO R3
034240 012602 MOV (SP)+ ,R2 ;2POP STACK INTO RZ
034242 012601 M0V (SP) + ,R1 ;:POP STACK INTO R1
034244 012600 MOV (SP)+,R0 :;POP STACK INTO RO
034246 0000CZ RTI
5650
5651 .SBTTL TYPE ROUTINE
a2 3223323323 23232224223232232323233238333232222232382302338 8338223032028 20% 23]
*ROUTJNE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WIiTH A 0 BYTE.
J*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
:'NOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARA(TER,
;*NOTEZ2: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
*NOTES $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
'CALL
:*1) USING A TRAP INSTRUCTION
.OR TYPE ,MESADR J:MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
[ .
o TYPE
b ME SADR
034250 105767 144703 $TYPE: TSIB $TPFLG ;1S THERE A TERMINAL?
034254 100002 BPL 1% ::BR IF YES
034256 000000 HALT ::HALT HERE [F NO TERMINAL
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TYPE ROUTINE

034260
034262
034264
034270
034276
034300
034306
034310
034314
034320
034322
034330
034332
034334
034336
034340
034342
034346
034350
034354
034356
034362
034364
034366
034370
034372
034376
034400
034404
034410
034412

034416
034422
034424
034430
034434

034436
034442
034446
034454
034456
034460
034462
034466
034470
034476
034502
034504
034510
034514
034520
034522
034526
034530
034534

000430
010046
017600
122767
001011
132767
001405
010067
004767

000000
132767
001003
112046
001005
005726
012600
062716

000002
122716
001430
122716
001006
005726
104401
001313
105067
000755
004767
126726
001350
016746

105366
002770
004767
105367
000770

112716
004767
132767
001372
005726
000724
105777
100375
116677
105777
100021
017746
042716
022726
001012
105777
100375
017746
042716

PRT B

000002
000001

000100

000004
000516

000040

006002
000011
000200

000200

000056
164546

144536
000001
000032
000142

000040
000014
000007

146462

000002
144442

164436
177600
000023
144416

144412
177600

MACRC M111

1%:
145040
165031

61%:
145007 62%:

2%:

60%:

1%
L%:

5%:
6%:

’%:

.HORIZONTAL TAB

8%:
9%
000122

18-SEP-79

BR
MOV
MoV
(MPB
BNE
BIT8B
BEQ
MOV
JSR
. WORD
BITB
BNE
MOVB
BNE
TST
MoV
ADD
RT:
CMPR
BEQ
CMPR
BNE
TST
TYPE
$CRLF
CLRB
BRrR
JSR
CMPB
BNE
MOV

DECB
BLT
JSR
DECB
BR

MOvVB
JSR
BITA
BNE
7ST
BR

$TYPEC: 1STR

144454

3%:

BPL
MOVA
TST8B
BPL
MOV
BIC
CMP
BNE
TSTB
BPL
MOV
BI(

DN
13:43 PAGE 17-12

3%

RO,~(SP)

a2 (SP) ,RO
NAPTENV, SENV
629

N#APTSPOOL , SENVM

62%
RO,61%
PC,$ATY3

0
#APTCSUP, SENVM

60%
(RO)+,-(SP)
43

(SP) +
(SP)+,R0O
H2,(SP)

#HT , (SP)
8%

#CRLF, (SF)
5%

(SP)+

$CHARCNT

2%

PC.$TYPEC
$EILLC. (SP)+

%
$NULL ,=(SP)

1(SP)

6%
PC,8$TYPEC
$CHARCNT

7%

PROCE SSOR
#' ,(SP)
PC.STYPEC
#7,$CHARCNT
9%

(SP) +

2%

a$TPS
$TYPEC
2(SP) ., a%$TPB
?$TKS

2%
a$TKB, - (SP)
#177600, (SP)
#23,(SP)+
2%

a$TKS

3%
o$TKB,~(SP)
#177600, (SP)

;sLEAVE

;s SAVE RO

;:;GET ADDRESS OF ASCIZ STRING
:JRUNNING IN APT MODE

;iNO,GO CHECK FOR APT CONSOLE
;:SPOOL MESSAGE TO APT

;:NO,GO CHECK FOR CONSOLE

:;SETUP MESSAGE ADDRESS FOR APT
;.SPOOL MESSAGE TO APT

; sMESSAGE ADDRESS

;;APT CONSOLE SUPPRESSED

::YES,SKIP TYPE OuT

;;PUSH CHARACTER TO BE TYPED ONTO STACK
;:BR IF IT ISN'T THE TERMINATOR

;:]F TERMINATOR POP IT OFF THE STACK
; ;RESTORE RO

; ;ADJUST RETURN PC

; JRETURN

;JBRANCH [F <HT>

;;BRANCH IF NOT <CRLF>

;;POP  <CR><LF> EQUIV
;.TYPE A (R AND LF

;;CLEAR CHARACTER COUNT

;JGET NEXT CHARACTER

;:G0 TYPE THIS CHARACTER

;:IS IT TIME FOR FILLER CHARS.?
;o IF NO GO GET NEXT CHAR.

;;GET # OF FILLER CHARS. NEEDED
JoAND THE NULL CHAR.

;:DOES A NULL NEED TO BE TYPED?
;:BR IF NO--GO POP THE NULL OFF OF STA(CK
;.60 TYPE A NULL

;DO NOT COUNT AS A COUNT

;. LOOP

;REPLACE TAB WIIH SPACE
;;TYPE A SPACE

;sBRANCH IF NOT AT

;. TAB STOP

;.POP SPACE OFF STA(K

J:GET NEXT CHARACTER

;sWAIT UNTIL PRINTER IS READY

;.LOAD CHAR TO BE TYPED INTO DATA REG.
;.SEE IF KEYBOARD IS TALKINCG.
:;BRANCH IF IT ISN'T.

s sPUSH CHARACTER ONTO STACK.

;;BIT CLEAR TOP BYTE AND PARITY BIT.
;.SEE IF THIS IS A *S,

;;BRANCH TO CONTINUE IF IT ISN'T,
J.WAIT FOR ANOTHER INPUT.

; BRANCH BACK If NOT READY.

;.PUSH NEXT CHARACTER ON STAC(K.
;.BIT CLEAR TOP BYTE AND PAR[TY BIT,

SEQ 0133
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TYPE ROUTINE

034540
034544
034546
034554
034556
034562
034564
034572
034574
034576
0346C0

034602
034606
034614
034620
034624
034626
034634
034642
034650
034652
034654
034656
034662
034664
034670
034674

022726
001366
122766
001003
105067
000406
122766
001402
105227
000C00
000207

PRT B

00002°

000015 000002 2%:

000014

(020012 000002

000000
000001
000207
000G02

000001
000006
000005

000145

000006
000132
000125
000012

MACRO M1111

000211

000171
000165
000154

18-SEP-79 13:43 PAGE
(MP #21,(5P)+
BNE 3
(MPR #CR,2(SP)
BNE 1%
CLRR $CHARCNT
BR $TYPEX
1%: (MPB #LF ,2(SP)
B8EQ S$TYPEX
INCB (PC)+
$CHARCNT: ,WORD O
$TYPEX: RTS PC

E
17-13

;;SEE IF THIS IS A *Q.

: :BRANCH BA(CK FOR MORE WAIT [F NOT.
1S CHARACTER A CARRIAGE RETURN?
;JBRANCH IF NO

:;EE?;-CLEAR CHARACTER COUNT

s EX

::1S CHARACTER A LINE FEED?
:;BRANCH IF YES

;;COUNT THE CHARACTER

:;CHARACTER COUNT STORAGE

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

IRRRRARAR AR AR NN AR AN AR R AN AR AR R AR AN AN N AR A AN RN N AN AN R RN

;*THIS ROUTINE IS USED TO (HANGE A 16-8BIT BINARY NUMBER TO A 6-DIGIT
;*0CTAL (ASCI]) NUMBER AND TYPE [T,

;*$TYPOS~=--ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

;+CALL:

o MOV
TYPQOS
.BYTE
.BYTE

[P P ST S
* % » » »

* ®

NUM, - (SP)

N
M

;:NUMBER TO BE TYPED
;;CALL FOR TYPEOUT
;:N=1 TO 6 FOR NUMBER OF DICG]TS TO TYPE
;:M=1 OR O
;. 1=TYPE LEADING ZEROS
;. 0=SUPPRESS LEADING ZEROS

: *STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
;*$TYPOS OR $TYPOC

;*CALL:
M MOV
o TYPON

- %

NUM, - (SP)

;sNUMBER TO BE TYPED
;:CALL FOR TYPEOUT

S +$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

J«CALL:
S * MOV
. * TYPOC
$TYPOS: MOV
MOVB
MOVR
ADD
B8R
$TYPOC: MOVB
MOVB
$TYPON: MOVB
MOV
MOV
MOV
MOVB
NEG
ADD
MOVB
MOVB
MOV
CLR
1%: ROL
BR
2%: ROL
ROL

NUM, - (SP)

a(SP),-(SP)
1(SP) ,SOFILL

;sNUMBER TO BE TYPED
s:CALL FOR TYPEOQUT
;;PICKUP THE MODE
;;LOAD ZERO FILL SWITCH

(SP)+,80MODE+1 ;;NUMBER OF DIGITS T0O TYPE
#2,(SP) :2ADJUST RETURN ADDRESS

$TYPON

#1,80F ILL ;2SET THE ZERO FILL SWITCH
#6,30MODE +1 ;2SET FOR SIX(8) DIGITS
#5,80CNT ;2SET THE ITERATION COUNT
R3.,-(SP) ::SAVE R3

R4 ,-(SP) ; :SAVE R4

RS5,~(SP) ::SAVE RS

SgMODE+1.R4 ;;GET THE NUMBER OF DIGITS TO TYPE
R

#6 R4 ;:SUBTRACT IT FOR MAX, ALLOWED
R4 , SOMODE ::SAVE IT FOR USE

$OFILL R4 ;;GET THE ZERO FILL SWITCH
12(SP) RS ;.PICKUP THE INPUT NUMBER

R3 ;. CLEAR THE OUTPUT WORD

RS ::ROTATE MSB INTOQ ‘‘C"'

3% ;.60 DO MSB

Rg ;;FORM THIS DIGIT

R

SEQ 0134
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BINARY TO OCTAL

5654
5655

034716
034720
034722
034724
034730
034732
034736
034749
034742
034744
034746
034752
034756
034762
034766
034772
034774
034776
035000
035002
035004
035006
035010
035016
035020
035022
035023
035024
035025
035026

035030
035036
035044
035046
035054
035054
035056
035060
035064
035066
035074
035076
035104
035106
035112
035120
035124
035126
035132
035134
035136
035142
035144
035150

(ASCII) AND TYPE

006105
010503
006103
105367
100016
042703
001002
005704
001403
005204
052703
052703
110367
104401
105367
003347
002402
005204
000744
012605
012604
012603
016666
012616
000002

000

000

000

000
000000

112767
112767
000403
112767

010046
010146
105767
001450
122767
001031
132767
001425
017600
062766
005767
001375
010067
105720
001376
166700
006200
010067
012767

000076
177770

000060
000040
000040
035022
000032

000002

000001
000001

000001

000206
000001
000100
000004
000002
144172

144200

144170

144164
000004

F 1

MACRO Mi111  18~SEP~79 13:43 PAGE 17-14

000004

000236
000226

000220

1442472
144233

000004

146140

ROL RS
MOV RS ,R3
3%: ROL R3 :;GET LSR QF THIS DIGIT
DECB $OMODE JoTYPE THIS DIGIT?
BPL 7% J:BR IF NO
BIC #177770,R3 J.GET RID OF JUNK
BNE (4 3 :;TEST FOR O
TST R4 ;s SUPPRESS TKIS (?
BEQ 5% ;cBR IF YES
A Y INC R& ;;DON'T SUPPRESS ANYMORE 0'S
BIS #'0,R3 JsMAKE THIS DIGIT ASCII
5%: BIS #' _R3 ;;MAKE ASCII IF NGCT ALREADY
MOVB R3,8% ;:SAVE FOR TYPING
TYPE .8% ;:G0 TYPE THIS DIGIT
7%: DECR $OCNT ;;COUNT BY 1
BG 2% ;;BR IF MORE TO DO
BLT 6% ;:BR IF DONE
INC R4 ;o INSURE LAST DIGIT ISN'T A BLANK
BR 2% ;G0 DO THE LAST DIGIT
6%: MOV {(SP)+,RS ;:RESTORE RS
MOV (SP)+ R4 :;RESTORE R4
MOV (SP)+,R3 ;;RESTORE R3
MOV 2(SP) .4 (SP) JJSET THE STACK FOR RETURNING
MOV (SP)4,(SP}
RTI ;JRETURN
8%: .BYTE 0 ;:STORAGE FOR ASCII DIGIT
.BYTE 0 ;;TERMINATOR FOR TYPE ROUTINE
$OCNT: _BYTE 0 J3OCTAL DIGIT COUNTER
$OFILL. .BYTE 0 ;;IERO FILL SW TCH
SUMODE: .WORD O :;NUMBER OF DIGITS TO TYPE

SBTTL  APT COMMUNICATIONS ROUT INE

'.'t*ﬁtﬁttﬁtttt’l’ﬁtt\'ltﬁ*ttttt*ittttﬁﬁt**‘tﬁ**tﬁ*tittﬁtttltﬁttttttt

$SATY1: MOVB  #1.$FFLG . ::TO REPORT FATAL ERROR
$SATY3: MOVB  #1.SMFLG S TO TYPE A MESSAGE

BR $ATY(
iﬁ}yé: MOVB #1,$FFLG ;2TO ONLY REPORT FATAL ERROR
Y(C:
MOV RO,-(SP) ;:PUSH RO ON STACK
MOV R1,-(SP) ;:PUSH R1T ON STACK
TSTR MFLG ;2SHOULD TYPE A MESSAGE”
BEQ 5% ;:1F NOT: BR
CMPB #APTENV, SENV ; OPERATING UNDER APT?
BNE 33 ;. 1F NOT: BR
BITB HAPTSPOOL ,$ENVM ; ;SHOULD SPOOL MESSAGES?
BEQ 3 ;o1F NOT: BR
MOV a4 (SP) RO ;2GET MESSAGE ALDR.
ADD h2.,4(SP) ;:BUMP RETURN ADDR.
1%: TST $MSGTYPE ;;SEE IF DONE W/ LAST XMISSION?
- 8NE 1% ;21F ONOT: WAIT
MOV RO, $MSGAD ::PUT ADDR IN MAILBOX
2%: ézgs 520)+ :2FIND END OF MESSAGE
SuB $MSGAD RO ;:.SUB START OF MESSAGE
ASR RO ;:GET MESSAGE LNGTH IN WORDA
MOV RO, SMSGLGT :PUT LENGTH IN MAILBOX

MoV #4 ,SMSGTYPE ;JTELL APT 710 TAKE MSG.

SEQ 0135
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APT COMMUNICATIONS ROUTINE

5656
5657

035156
035160
035166
035174
035200
035204
035206
035206
035212
035214
035220
035222
035226
035230
035236
035244
035250
035254
025260
035264
035266
035270
(035272
035273
035274

035276
035304
035306
035312
035314
035320

000413
017667
062766
016746
004767
000000

105767
001476
005767
001413
005767
001375

000200
000001
000100
000040

022767
001074
105777
100071
117746
042716

005046
105777

000004
000002
142576
177044

000062
16446116
144070
000004
000002
144046
000020

000013
000006

000176
143632
143626
177600
000007
163576
035705
035712
142620

035723

143550

6N
MACRC M1111  18~SEP=79 13:43 PAGE 17-16

BR 5%
000016 3$: MOV a4 (SP) .48 ;:PUT MSG ADDR IN JSR L INKAGE
000004 ADD #2.,4(SP) . -BUMP RETURN ADDRESS
MOV 172776,-(SP) ::PUSH 177776 ON STACK
JSR PC,STYPE SYCALL TYPE MACRO
é%: .WORD 0
10%: *STR $FFLG - :SHOULD REPORT FATAL ERROR?
BEQ 12% “:1F NOT: BR
ST SENV *'RUNNING UNDER APT?
BEQ 12% ;:I1F NOT: BR
11¢ - TST SMSGTYPE ““FINISHED LAST MESSAGE?
BNE 118 CUIF NOT: WAIT
1440672 MOV 86 (SP) ,$FATAL ;:GET ERROR #
000004 ADD 22,4 (SP) ::BUMP RETURN ADDR.
INC $MSGTYPE ;:TELL APT TO TAKE ERROR
12%: (LRB $FFLG S .CLEAR FATAL FLAG
CLRB $LFLG ::CLEAR LOG FLAG
CLRB $MFLG s CLEAR MESSAGE FLAG
MOV (SP)+,R1 S:POP STACK INTO R1
MOV (SP) +.R0 S :POP STACK INTO RO
RTS PC :JRETURN
$MFLG: .BYTE O 1 :MESSG. FLAG
$LFLG: .BYTE 0 1 :L0G FLAG
$FFLG: .BYTE O SIFATAL FLAG
LEVEN
APTS]ZE=200
APTENV=001
APTSPOOL=100
APTCSUP=040

SBTTL TTY INPUT ROUTINE

".'t*ittﬁ**tlt**ﬁ*tﬁttttﬁ*iiﬁ*ﬁtttttitt*'tlttt**tltttt*ttt*tttttit

.ENABL LSB

IR XN RN AR AR R AR R AN R R R AR AR AR RN AR AR R AR AR SRR AAR AN NN R AR RN AW
;*SOF TWARE SWITCH RFGISTER CHANGE ROUTINE,

;*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

;*SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
; *"WHEN OPERATING IN TTY FLAG MODE.

143634  $CKSWR: CMP #SWREG, SWR ;1S THE SOFT-SwWR SELECTED?
BNE 15% ::BRANCH IF NO
TSTB  a$TKS > CHAR THERE?
BPL 15$ SSIF NO, DO%N'T WAIT AROUND
MOVB  a$TKB,-(SP) S SAVE THE CHAR
BIC #~C177, (SP) S STRIP-OFF THE ASCII
CMP #7.(SP)+ ::IS IT A CONTROL G?
BNE 15$ ©*NO, RETURN TO USER
000001 CMPB  SAUTOB,A41 ::ARE WE RUNNING IN AUTO~MODE?
BEQ 15% - BRANCH IF YES
TYPE L$CNTLG ::ECHO THE CONTROL=G (*G)
$GTSWR: TYPE " $MSWR S TYPE CURRENT CONTENTS
MOV SWREG, - (SP) ::SAVE SWREG FOR TYPEQUT
TYPOC 2:GO TYPE--OCTAL ASCIICALL DIGITS)
TYPE , SMNEW *PROMPT FOR NEW SWR
198 CLR 2(sP) - *CLEAR COUNTER
CLR ~(5P) SITHE NEW SWR

’%: TSTB 3$TKS ., ; CHAR THERE?

SEQ 0136




CKFPBAQ FP11F FLTG PNT
TTY INPUT ROUTINE

035374 100375
035376 117746
035402 042716
035406 021627
035472 001005
035414 104401
035420 062706
035424 000757
035426 021627
035432 001022
035434 005766
035440 001403
035442 016677
035450 062706
035454 104401
035460 126727
035466 001003
035470 012777
035476 000002
035500 004767
035504 021627
035510 002420
035512 021627
035516 003015
035520 042726
035524 005766
035530 001403
035532 006316
035534 006316
035536 006316
035540 005266
035544 056616
035550 000707
035552 104401
035556 000720

035560 011646
035562 016666
035570 105777
035574 100375
035576 117766
035604 042766
035612 026627
035620 001013
035622 105777
035626 100375
035630 117746
035634 042716
035640 022627
035644 001366

PRT B8

143544
177600
000025

035700
000006

000015
000004
000002
000006
001313
143457
000100

176756
000060

000067

000060
000002

000002
177776

001312

000004
143350

143344
177600
000004

143316
143312

177600
000021

H 11

MACRQO M1111 1B-SEP=79 13:43 PAGE 17-16
BPL 7% ;:1F NOT TRY AGAIN
MOVR a$TKR, - (SP) JIPICK UP (CHAR
BIC #AC177,(SP) “IMAKE [T 7-BIT ASCII
9% : CMP (SP) .#25 ;1S IT A CONTROL=-U?
BNE 108 , ;BRANCH [F NOT
TYPE ,SCNTLU ;2YES, ECHO (ONTROL=-U (*)
20%: ADD #6,SP ;. IGNORE PREVIOUS INPUT
BR 19% J:LET'S TRY [T AGAIN
10¢: CMP (SP) ,#15 IS IT A <CR>?
BNE 16% :;BRANCH IF NO
IST L(SP) J:YES, IS IT THE FIRST (HAR?
BEQ 11% ;sBRANCH IF YES
43470 MOV 2(SP) ,aSWR ;:SAVE NEW SWR
11%: ADD #6,SP ;s CLEAR UP STACK
14%: TYPE ,SCRLF :;ECHO <CR> AND <LF>
000001 CMPB $INTAG, 41 ;IRE-ENABLE TTY KBD INTERRUPTS?
BNE 15% ;JBRANCH JF NOT
143446 MOV #100,2%7KS ::RE-ENABLE TTY KBD INTERRUPTS
15%: RTI . ;RETURN
16%: JSR PC,$TYPEC ;;ECHO CHAR
CMP (SP) ,#60 ;:CHAR < 07
BLT 18% ;cBRANCH IF YES
cmMpP (SP) ,»67 ;2CHAR > 77
BGT 18% ;JBRANCH IF YES
BIC #60,(SP) + ;:STRIP=-0OFF ASCI]
TST 2(SP) ;1S THIS THE FIRST (CHAR
BEQ 17% - ;:BRANCH IF YES
ASL (SP) ;JNO, SHIFT PRESENT
ASL (SP) L CHAR OVER TO MAKE
ASL (SP) J: ROOM FOR NEW ONE.
17%: INC 2(SP) :KEEP COUNT OF (HAR
BIS =2 (SP) ,(SP) JJSET IN NEW CHAR
BR 7% J;GET THE NEXT ONE
18% - TYPE ,SQUES JITYPE ?2<CR><LF>
BR 20% JSIMULATE CONTROL=-U
.DSABL LSR
:.'tttﬁittt*ttttt*tittttiQﬁ**ltttﬁﬁlﬁt**t‘k**ltt*ﬁtﬁ*ttﬁtttttttttt
**THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
i*CALL:
. x RDCHR ;2 INPUT A SINGLE CHARACTER FROM THE TTY
o® RETURN HERE JCHARACTER IS ON THE STA(CK

000002

000004
000004
000023

S :WITH PARITY BIT STRIPPED OFF
$RDCHR: MOV

(SP) ,~(SP) J2F 'SH DOWN THE P(C

MOV L(SP) ,2(SP) ;:SAve THE PS

1%: TSTB  a$TKS “WAIT FOR
&PL 1$ **A CHARACTER
MOVB  a$TKB,4 (SP) S READ THE TTY
BIC N C<177>,4(SP)  ::GET RID OF JUNK IF ANY
CMP 4(SP) 423 SIS IT A CONTROL=S?
BNE 3 *:BRANCH IF NO

2%: TSTB  a$TKS S'WAIT FOR A CHARACTER
BPL 2 S:L00P UNTIL ITS THERE
MOVB  @$TKB,~(SP) - GET CHARACTER
8IC #AC177.(5P) “SMAKE IT 7-BIT ASCII
CMP (SP)+, #21 2215 IT A CONTROL=Q?
BNE 2% “:1F NOT DISCARD IT

SEQ 0137
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TTY INPUT ROUTINE SEC 0138
035646 (000750 BR 1% ;oYES, RESUME
035650 026627 000004 000140 3%: CMP 4 (SP) #8140 ;215 1T UPPER CASE?
035656 002407 BLT (31 ) ; sBRANCH IF YES
035660 026627 000004 000175 CMP 4(SP) #7175 ;IS IT A SPECIAL (HAR?
035666 (003003 BGT 4% ;:BRANCH IF YES
035670 042766 000040 000004 BIC #60,4(SP) ;:MAKE IT UPPER CASE
035676 000002 4% RTI ;G0 BACK TO USER
035700 136 125 015 SCNTLU: .ASCIZ /*U/<15><12> ::CONTROL 'U'°
035703 012 000 '
035705 136 107 015 SCNTLG: .ASCIZ /2G/<15><12> ;sCONTROL "G
035770 012 C00
035712 015 012 123 SMSWR: _ASCIZ <15><12>/SWR - /
035715 127 122 040
035720 075 040 000
035723 040 040 116 $MNEw: .ASCIZ / NEwW = /
035726 105 127 040
035731 075 040 000
5658
5659 .SBTTL TRAP DECODER
. ttttttttttttttttttttt!t'tttt‘ttnttttttttttﬁtttttttlittttttttttt
S%TH]S ROUTINE WILL PICKUP THE LOWER BYTE OF THE '‘TRAP'' INSTRUCT!ON
s«AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
*«OF THE DESIRED ROUTINE. THEN USING THE ADDRESS ORTAINED IT Wil.
:*GO TO THAT ROUTINE.
035734 010046 $TRAP: MOV RO,~-(SP) ::SAVE RO
035736 016600 000002 MOV 2(SP) RO ;;GET TRAP ADDRESS
035742 005740 TST -(R0O) ;;BACKUP BY ¢
035744 111000 MOVB (RO) ,RO ;:GET RIGHT BYTE OF TRAP
035746 (06300 ASL RO ::POSITION FOR INDEXING
035750 016000 035770 MOV $TRPAD(RO) ,RO ., INDEX TO TABLE
035754 000200 RTS RO ;G0 TO ROUTINE
:2THIS IS USE TO HANDLE THE ''GETPRI'' MACRO
035756 011646 $TRAPZ2: MOV (SP) ,~(SP) ::MOVE THE PC DOWN
035760 Q16666 000004 000002 MOV 4(SP) ,2(SP) J:MOVE THE PSW DOWN
035766 000002 RTI ;;RESTORE THE PSW
.SBTTL TRAP TARLE
:*TH]S TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
:*BY THE ''TRAP'' INSTRUCTION.
: ROUT INE
035770 035756 $TRPAD: .WORD $TRAP?
035772 034250 $TYPE  ;;(ALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
035774 034626 $TYPOC ;.CA.L=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZERQS)
035776 034602 $TYPOS . .CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
036000 034642 $TYPON ;.CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
036002 035346 $GTSWR ;;CALL=GTSWR TRAP+5(104405) GET SOFT-SWR SETTING
036004 035276 $CKSWR ;;CALL=CKSWR TRAP+6(104406) TEST FOR CHANGE IN SOFT-SWR
036006 035560 $RDCHR . .CALL=RDCHR TRAP+7(104407) TTY TYPEIN CHARACTER ROUTINE
036010 034154 $SAVREG ;.CALL=SAVREG TRAP+10(104410) SAVE RO-R5 ROUTINE
036012 034212 $RFSREG ;,CALL=RESREG TRAP+11(104411) RESTORE RO-RS ROUTINE
5660 036014 036754 .RSLT ;3 CALL=RSETUP TRAP+12(104412) ROUTINE TO .NITIALIZE AFTER EVERY TEST
5661 036016 036746 LPER  ;.CALL=LPERR TRAP+13(104413) ROUTINE TO SET LOOP ON ERRUR ADDRESS
ggg% 000030 $TERM .-$TRPAD
5664 .SBTTL POWER DOWN AND UP ROUTINES

A2l RS Rl RRARRRRRRRRRRRRRRRRRRRRERARERERERNEAN]

*POWER DOWN ROUTINE




C(KFPBAD FPI1F FLTG PNT PRT 8
POWER DOWN AND

5665
2666
5667
5668

2669
5670
3671
5672
5673
5674
5675
5676
5677
5678
5679
5680
5681

036020
036026
036034
036036
036040
036042
036044
036046
036050
036054
036060
036066
036070

036072
036100
036104
036110
036114
036116
036122
036124
036126
036130
036132
036134
036136
036144
03€152
036154
036156
036160
036162
236170
036174
036176
036200
036202

036210
036216
036224
036232

UP ROUTINES

012737
012737
010046
010146
010246
010346
010446
010546
017746
010667
012737
000000
000776

012737
016706
005067
005267
001375
012677
012605
012604
012603
012602
012601
012600
012737
012737
104401
037150
012716
004336
042766
005067
000002
000000
000776
000000

1044017
001313
113737
042737
013737
010046

036176
000340

1463064
00012¢
036072

036176
000076
000072
000066

143016

036020
000340

000020
175234

001102
177400
001116

J 1
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000024

000026

00002«

000024

000024
000026

000002

001232
001232
001234

$PWRDN: MOV #SILLUP,3#PWRVEC ,;,SET FOR FAST UP
MoV #3460, ¥PWRVEC+2 ;:PRIO:7
MOV RO,=(SP) ;sPUSH RO ON STACK
MOV R1,-(SP) ;;PUSH R1 ON STACK
MOV R2.=(SP) ::PUSH R2 ON STACK
MOV R3.-(SP) ::PUSH R3 ON STA(K
MOV R4 ,~(SP) ;PUSH R4 ON STACK
MOV RS.,=(SP) :;PUSH RS ON STACK
ov aSWR,-(SP) ;:PUSH aSWR ON STA(CK
MOV SP,$SAVR6 ;cSAVE SP
MRVT #SPWRUP ,a#PWRVEC ;.SET UP VECTOR
HAL
BR .~ : ;HANG UP

';Qtttttt'tt**tﬁtttﬁi**tlttttit*tttt*tttttﬁttti*ﬁtttﬁtﬂtt*ttttttt

*POWER UP ROUTINE

$PWRUP: MOV A#SILLUP ,Q#PWRVEC ;.SET FOR FAST DOWN

MOV $SAVR6, SP ;.GET SP

(LR $SAVRG ;;WAIT LOOP FOR THE TTY
1%: INC $SAVR6 JJWAIT FOR THE [INC

BNE 1% ;;0F  WORD

MOV (SP)+,aSWR :sPOP STACK INTO aSWR

MOV (SP)+ ,R5 ;;POP STACK INTO RS

MOV (SP)+ R4 ;;POP STACK INTO Ré4

MOV (SP) +,R3 ;;POP STACK INTO R3

MOV (SP)+,R2 ;.POP STACK INTO R2

MOV (SP) +,R1 ;;POP STACK INTO R1

MOV (SP)+,R0O ;;POP STACK INTO RO

MOV #SPWRDN ,a#PWRVEC ;;SET UP THE POWER DOWN VECTOR

MOV #3460, a4PWRVEC+2 ;;PRIO:?7

TYPE ;;REPORT THE POWER FA]LURE
$PWRMG: .WORD  POWERM ; ;POWER FAIL MESSAGE POINTER

MOV (PC)+,(SP) ; ;RESTART AT START
$PWRAD: .WORD  START s sRESTART ADDRESS

BIC #20,2(SP) ;.CLEAR *T'' BIT

g%? $TBIT ;.CLEAR THE "T'' BIT FLAG
$ILLUP: HALT ;:THE POWER UP SEQUENCE WAS STARTED

BR =2 ;. BEFORE THE POWER DOWN WAS COMPLETE
$SAVR6: 0 ;;PUT [HE SP HERE

LSBTTL ERROR TYPE OUT ROUTINE

;;tt'tlttltt‘*ttttttttttttittﬁ't*tt'ittitl'tttittttittttﬁ*t!ttt't
O RAARNRAAARNANAARNARARRAAARARARA A ARARARAAARARAAARNRAAAAANS AR RN AN A RN

;*THIS ROUTINE IS CALLED TO TYPE AN ERROR MESSAGE WHICH IS INCLUDED

;%IN THE ERROR MESSAGE DATA TABLE. IT IS CALLED BY THE $ERROR ROUTINE
;*OR BY FIRST SETTING $ITEMB EQUAL TO THE ERROR TABLE ITEM TO BE PRINTED
.*0OUT AND THEN ECECUTING A:

St JSR PC.ERTYPE

- N

ERTYPE: TYPE JTYPE A (RLF
.WORD  SCRLF
MOVR I¥ETSTNM, a#$ TMPO
BIC #177400,a48TMPO
MOV SHSERRP( ,aNS$TMP] ;GET PC OF CALL
MoV RO,~(SP) ;SAVE RO

SEQ 0139




5682 036234
5683 036240

5686 036246
5687 036252
5688 036254
5689

5690 036260
5691 036264
5692 036266
5693 036272
5694 036274
5695 036300
5696 036302
5697 036304
5698 036306
5699 036310
5700

5701 036314
5702 036320
5703 036322
5704 036324
5705 036326
5706 03633C
5707

5708 036332
5709 036336
5710 036340
5711 036342
5712 036344
5713 036346
5714

5715 036350
5716 036352
5717 036354
5718

5719 036356
5720

5721 036360
5722 036362
5723

5724 036366
5725

5726 036370
5727 036372
5728

5729 036374
5730 036376
5731 036400
5732

5733 036404
5734 036404
5735 036410
5736

5737 036412
5738 0364174

ROUTINE

113700
042700
001005

013746
104402
000137

022700
001005
016600
011000
062700
005300
006300
006300
006300
062700

012037
001404
104401
000000
104401
001313

012037
001404
104401
000000
104401
001313

010146
010246
010346
012001

001002
000137

011000

105710
001004

013146
104402
000137

122710
001011
013102
012246

(KFPBAQ tP11F FLTG PNT PRT B
ERROR TYPE DUT

001116
036654
0C0377
000004
000400

001442

036324

036342

036642

036624

000002

MACRO M1111

1%:

20%:

2%:

3%:

4%:

5%:

6%:
FRT:

’$:
8%:

18-SEP-79 13:43 PAGE 17-19

MOvB
BIC
BNE

MOV
TYPOC
JMP

(MP
BNE
MOV
MOV
ADD
DEC
ASL
ASL
AS|

ADD

MOV
BEQ
TYPE
.WORD
TYPE
.WORD

MOV
BEQ
TYPE
.WORD
TYFE
.WORD

MOV
MOV
MOV
MOV

BNE
JMP

MOV

TSTB
BNE

MOV
TYPOC
JMP

CMPB
BNE

MOV
MOV

K_11

a#$ ] TEMB RO
f177400.R0

W S$ERRP( ,-(SP)
S#ERTS
#377.R0O
20%

4L(SP) RO
(RO),RO
#400,R0O

RO

RO

RO

RO
#$ERRTR_ RO

(RO)+, 9428
3%

0
$CRLF

(RO +,a44%
5%

0

$CRLF
R1,=(5P)
RZ2,=(SP)
R3,-(SP)
(RO)+,R1

6%
ERTS

(RO) .RO

(RO)
7%

a(k1)+,=(SP)
NERT?
#2,(RO)

9%

a(R1)+ R2
(R2)+,-(SP)

JGET THE ITEM NUMBER.

;1F ZERQO THEN JUST
;PRINT THE PC

;OTHERWISE MAKE RO AN
;INDEX FOR THE TABLE.

;PICK UP THE ADDRESS
;OF THE EM, ERROR MESSAGE

;GET THE DH,DATA HEADER

;SAVE R1,R2 AND R3

.GET THE ADDRESS OF THE
;DATA TABLE.

JRETURN IF NO DATA,
;GET A POINTER TO THE DATA

;FORMAT TABLE.
;FCRMAT ZERO?

;FORMAT ZERO SO TYPE
;AN OCTAL NUMBER.

;FORMAT TWO?

;FORMAT TWO SO TYPE TWO
JOCTAL NUMBERS.

SEQ 0740




(KFPBAO FP11F FLTG PNT PRT B
ERROR TYPE OQUT

5739
57460
5761
5742
5743
5764
5745
5746
5747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5757
5758
5759
5760
5761
5762
5763
5764
5765
5766
5767
5768
5769
5770
5771
5772
5773
5774
5775
5776
5777
5778
5779
5720
578
5782
5783
5784
5785
5786
5787
5788
5789
5790
5791
5792
5793
5794
5795

036416
036420
036422
036424
036426
036430

036434
036440

036442
036444
036446
036459
036452
036454
036456
036460
036462
036464
036466
036470
036472
036474
036476
036500

036504
036510

036512
036514
036516
036517
036520

036524
036530

036532
036536
036540
034542

036546
036552

036554
036560
036562
036564

036570
036574

036576
036600

ROUT INE

104402
104401
037217
011246
104402
000137

122710
001021

013102
012246
104402
104401
037217
012246
104402
104401
037217
012246
104402
104401
037217
011246
104402
000137

122710
001005

013146
104403
016
000
000137

122710
001006

012137
104401

000000
000137
122710
001006

013137
104401
000000
000137

122710
001012

013102
012703

036624
000003

036624
000004

036624
000005

036540

036630
000011

036562

036630

000012

000006

MACRO M1111

0% :

10%:

11%:

12%:

13%:

14%:

15%:

18=-SEP=-79 15:43 PAGE

TYPOC
TYPE
.WCRD
MOV
TYPOC
JMP

CMPB
BNE

MOV
MOV
TYPOC
TYPE
.WORD
MOV
TYPOC
TYPE
.WORD
MOV
TYPOC
TYPE
.WORD
MOV
TYPOC
JMP

(MPB
BNE

MOV
TYPOS
.BYTE
BYTE
JMP

CMPB
BNE

MOV
TYPE
.WORD
JMP

CMPB
BNE

MOV
TYPE
.WORD
JMP

(MPB
BNE

MOV
MOV

SPACE
(R2),={(SP)

QNERT?

#3,(RO)
108

a(R1)+,R2
(R2)+,=(SP)

SPA(CE
(R2)+,~(SP)

SPA(E
(R2)+,-(SP)

SPA(CE
(R2),~(SP)
Q#ERT?

#4, (RO)
11%

a(R1)+,-(SP)
16

0

a#ERT2

#5, (RO)
13%

(R1)+,a#12%

0
aW#ERT3

#11.(RO)
15%

d(R1)+,a#14%

0
Q#ERT3

#12, (RO)
17%

a(R1)+,R2
#6,R3

;FORMAT THREE?

;FORMAT THREE SO TYPE
;FOUR OCTAL NUMBERS.

;FORMAT FOUR?

;FORMAR FOUR SO TYPE
;AN OCTAL NUMBER

;SUPPRESSING LEADING ZEROES.

;FORMAT FIVE?

sFORMAT FIVE SO TYPE AN
JASCIZ STRING.

sFORMAT ELEVEN?

;FORMAT ELEVEN SO PICK
;A POINTER TO AN AS(IZ
JSTRING.

;FORMAT TWELVE?

;FORMAT TWELVE SO TYPE
;TYPE SIX OCTAL NUMBERS

SEQ 0141
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ERROR TYPE OUT

5796 036604
5797 036606
5798 036610
5799 036612
5800 036614
5801 036616
5802

5803 036622
5804

5805 036624
5806 036626
5807
5808
5809
5810 036630
5811 036632
5812 036634
5813 036636
5814
5815 036642
5816 036644
5817 036646
5818 036650
5819 036652
5820 036654
5821 036656
5822
5823
5824
5825
5826
5827

5823
5829
5830
5831
5832 036660
5833 036664
5834 036666
5835 036670
5836 036674
5837 036676
5838 036702
5839 036704

5840 036706
5841
5842
5843
5844

5845
5846

ROUT INE

012246
104402
104401
037217
077305
000137

000000

1044601
037215

005200
005711
001402
000137

104401
001313
012603
012607
012601
012600
000207

01163/
022626
170200
010037
170300
010037
104247
104412

000137

036624

036370

001236

001240
001242

033144

MACRO M1111

16%: MOV
TYPOC
TYPE
.WORD
508
JMP

17%: UALT

ERT?2:

TYPE
.WORD

ERT3: INC
TST
BEQ
JMP

TYPE
.WORD
MOV
MOV
MOV
ERTS: MOV
RTS

ERT4:

LSBTTL

FPSPUR: MOV
CMP
STFPS
MOV
STST
MOV

1%: ERROR
RSETUP

JMP

M1

18=-SEP=-79 13:43 PAGE 17-21

(R2)+,~(SP)

SPACE
R3,16%
WFERT?

$TAB

RO
(R1)
ERTS
AMERT

$CRLF
(SP)+ ,R3
(SP) +,R2
(SP)+ R
(SP)+ RO
PC

JPRINT A TAB AFTER TYPING
;AN DATA TABLE ENTRY

;OF ALL FORMATS EXCEPT
;JASCIZ, FORMATS 5 OR 17

JPOINT TO THE NEXT FORMAT
JEND OF DATA TABLE.

;DONE.

JRESTORE R1,R2 AND R3

;RESTORE RO.
AND RETURN.

FPP SPURIOUS TRAP TO 244 HANDLER

o2 AREARRARRAN RN RN RAAANRRAT AR AANARARAAAAARAANAAARAARANARAAAAN AN A AN R
a2 2232220323232 3022 2223222 22d0 2222222 R0 Cd0R0t sttt RldR R ],

:*THIS ROUTINE HANDLES UNEXPECTED TRAPS TO THE FPP TRAP VECTOR AT 244.
J*THE LAST FPP INSTRUCTION EXECUTED AND ITS ADDRESS HAS BCEN RECORDED
:*THESE ALONG WITH THE FEC, FPS AND PC OF TRAP ARE REPORTED.

bR ]

(SP) ,aN$TMP?
(SP)+,(SP)+
RO
RO,aNSTMP3
RO

RO, a¥$TMP4
+247

AN $EOP

. SAVE PC OF TRAP.
JRESTORE SP.
sGET FPS

;GET FEC

;GO0 INITIALIZE THE FPS AND STACK; AND
;SEE IF THE USER HAS EXPRESSED

sTHE DESIRE TO CHANGE THE SOF TWARE
:VIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).

SBTTL CPU SPURIOUS TRAP TO 4 HANDLER

::.'tttt!‘ttt.t.tttttltt‘t'ltt.ltlttﬁtttﬁttﬁtt!ititt.!ttttttlttit
;;'tIQIﬁtitttttﬁttttttttitttﬁktﬁﬁﬁtﬁttﬁtitQttﬁtttttttttttttttittt

;*THIS ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 4.

SEQ 0142




(KFPBAO FP11F FLTG PNT
(PU SPURIQUS TRAP TO &

5847 036712
5848 036716
5849 036720
5850 036722

5851 036724
5852
5853
5854
5855

5856
5857
5858 036730
5859 036734
5860 036736
5861 036740

5862 036742
5863

5864
5865
5866
5867
5868
5869

5870
5871 036746
5872 036752
5873
5874
5875

5876
5877
5878
5879
5880
5881
5882
5883 036754
5884

5885 036762
5886 036764
5887
5888
5889
5890 036766
5891 036774
5892 037002

011637
022626
104250
1046412

006137

011637
022626
104251
104412

00013/

011637
000C32

023727

001001
104406

(lole]
—
noroRo
NN
AN AN N
N NN

PRT B
HANDL ER

001236

033144

001236

033144

001110

001140

036660
036712
036730

N 11
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177570 RSET CMP a#SWR #177570 JSEE IF THERE IS A PHYSICAL
:CONSOLE SWITCH REGISTER.
BNE 13 ;BRANCH IF NO.
CKSWR ;JOTHERWISE TYPE THE CONTENTS
.OF THE PROGRAM VIRTUAL SWITCH REGISTER
JAND GIVE THE USER A CHANCE TO
JMOCIFY T,
000244 18: MOV #FPSPUR ,a#FPVE(T
000004 MOV #(PSPUR,#ERRV:= (T
000010 MOV #(PTWO,a#10

(PSPUR: MOV (SP) ,a#8$TMP? :SAVE PC OF TRAP.
CMP (SP)+,(SP)+
'$: ERROR  +250
RSE TUP GO INITIALIZE THE FPS AND STA(CK; AND

;SEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
. THE USER TYPED CONTROL G?).

JMP NSEOP

.SBTTL CPU SPURIOUS TRAP TO 10 HANDLER

s A AR AR AN R AN AR R AR AR AR AN AR AR RN R AN RARANN AN TR ANANSANNA I AN R AN AL
- tttﬁitit*iiﬁt*ﬁ*iQtﬁ*'t'i'ttlt.tt'tttttttttitttttttttltiﬁtttttt

*THIS ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 10.

cpruo MOV (SP) ,a#$TMP2 ;SAVE PC OF TRAP.
CMP (SP)+,(SP)+
1%: ERROR  +251
RSETUP ;GO INITIALIZE THE FPS AND STACK: AND

;SEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).

JMP /L OF

.SBTTL SET LOOP ON ERROR ADDRESS ROUTINE

;:tttttitittlttt*ttttttit'ttt!!ttttttttttlltﬁ*tttt*ii*tiittttiiti
IR AR A AN A A A AN A AR A AR AR AR AR RN RN AN NN AR R AR A RN NI R RANRNREA RN

%
.LPER: MOV (SP) ,a#$LPERR

RTI

.SBTTL FLAG RESET AND CONSOLE TEST ROUTINE

NN AR AR AR AR AN A AR R R AR AR ANARRANANANARRNANARNA AR RN NARRANR R

s MR AR AP AR AR A NN AARARRAANARNRARR AN AN R AN RN AANNRANNRNRARANR AR R ARk R

.*THIS ROUTINE WILL BE CALLED AT THE END OF EACH TEST TO

;*RESET THE STACK, CLEAR THE FPS AND SEE IF THE USER HAS TYPED

;* CONTROL G ON THE TERMINAL. IF THE USER HAS TYPED CONTROL G AND
;*THERE IS NO PHYSICAL CONSOLE SWITCH REGISTER THEN THE CONTENTS
:*0F THE SOFTWARE SWITCH REGISTER WILL BE TYPED IN OCTAL ON THE
tTELETYPE AND THE USER CAN MODIFY IT.

SEQ 0143
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FLAG RESET AND CONSOLE TEST ROUTINE

5893 037010 011600 MOV (SP) RO

5834 037012 012706 001100 MCV #STACK,SP

5895 037016 005004 CLR R&

5896 037020 170104 LDFPS R4

5897 037022 000110 JMP (RO)

5898

5899

590C NLIST BEX

5901

ggg% :THESE ARE SPECIAL MESSAGES:

5904 037024 124 122 101 MSA1: LASCIZ  'TRAPPED AT:'<TAB><TAR>
5905 037042 105 130 120 MSA2: LASCIZ EXPECTED TRAP AT:'<TAR>

5906 037065 107 117 124 MSA3: LASCIZ 'GOT RO:'<TAB><TAR>

s SAVE RETURN ADDRESS.

JRESET THE STACK POINTER.

:CLEAR THE FPS.
JRETURN.

SEQ 0144
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FLAG RESET AND CONSOLE TEST ROUTINE

5908 037077
5909 037115
5910 037130
S9N
5912
5913 037150
5914 037215
5915 037217
5916 037222
5917 037240
5918 037260
5919 037307
5920 037335
5921 037357
5922 037375
5923 037421
5924 037443
5925 037467
5926 037512
5927 037530
5928 037544
5929 037564
5930 037610
5931 037626
5932 037643
5933 037665
5934
5935
5936
5937 037724
5938 037756
5942 040012
040012
5943 040036
5944 040117
040117
5945 040143
5946 040224
040224
5947 040250
5948 040331
040331
5949 040355
5950 040436
040436
5951 040462
5952 040543
040543
5953 040567
5954 040650
040650
5955 040674
5956 040757
040757
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'EXPECTED RO:'<TAB>
'GOT ACO:'<TAR><TAR>
'EXPECTED ACO:'<TAB><TAB>

<$§EF>'POUER FAILURE. PROGRAM RESTARTING. *<CRLF>
< >

'AC OPERAND:'<TAB><TAB>
'FSRC OPERAND: '<TAB><TAB>
'ACO BEFORE EXECUTION:'<TABR>
'ACO AFTER EXECUTION:'<TABR>
"EXPECTED RESULT:'<TAB>

'GOT RESULT:'<TAB><TAB>
'FRACTJONAL RESULT:'<TAR>
*INTEGER RESULT: '<TAR>
'EXPECTED FRACTION: '<TAR>
'"EXPECTED INTEGER:'<TAB>
'LOADED DATA: °

'READ DATA: '

'EXPECTED DATA: '

'‘DATA IN (RO) FSRC: °*

‘DATA IN ACO: °

'GOT RESULT: '

"EXPECTED RESULT: °*
<CRLF>'TEST 22. TESTING INTERRUPTS, '<CRLF>

, THESE ARE ERROR MESSAGES:

MACRO M1111  18-SEP-79
120 MSA4: LASCl2
124 MSAS: LASCIZ
120 MSA6: .ASCI2Z
117 POWERM: _ASClZ

$TAB: LASCIZ
000 SPACE: .ASCIZ
040 MST: .ASCI2
122 MSZ2: LASCI2
060 MS3: LASCIZ
060 MS4: .ASCI2
120 MSS: LASCIZ
124 MSé6: LASCIZ
101 MS7: LASCIZ
1264 MS10: .ASCI2
120 MS11: LASCIZ
120 MS12: LASCIZ
101 MS37: LASCIZ
101 MS40: LASCI2
120 MS415: L.ASCIZ
124 MS41: ASCIZ
126 MS42: .ASCIZ
126 MS43: .ASCI2
120 MS44: LASCIZ
105 CORMES: .ASCIZ
123 EMI: LASCIZ
060 EM?: LASCI2
EM3:
123 .ASC] 1
125 LASCIZ
EMS :
123 LASCII
125 .ASCIZ
EMS:
123 LASCII
125 LASCIZ
EM6:
123 .ASCII
125 .ASCI2Z
EM?7:
123 LASCII
125 .ASCIZ
EM10:
123 LASCII
125 .ASCIZ
EM11:
123 .ASCII
125 ASCIZ
EM12:
123 .ASCII
125 .ASCIZ
EM13:
123 LASCI]

'FPS BAD AFTER (MPD (R) ,A.°’
"ACO MODIFIED BY CMPD (R) ,A.'

'"FPS BAD AFTER CMPD. ‘'<CRLF>
'(BUT ENBT) STATE 225 WENT TO 475 INSTEAD OF 075.°

'FPS BAD AFTER CMPD.'<CRLF>
'(BUT ENBT) STATE 225 WENT TO 075 INSTEAD OF &75.°

'FPS BAD AFTER CMPD, '<CRLF>
*(BUT ENBT) STATE 035 WENT TO 075 INSTEAD QF 475.°

'FPS BAD AFTER CMPD.'<CRLF>
'(BUT ENBT) STATE 035 WENT TO 475 INSTEAD OF 075.°

"FPS BAD AFTER (MPD.'<CRLF>
'(BUT ENBT Y8) STATE 777 SHOULD HAVE GONE TO 007.°'

'FPS BAD AFTER CMPD.'<CRLF>
'(BUT ENBT Y8) STATE 777 SHOULD HAVE GONE TO 405.°

'FPS BAD AFTER CMPD. '<CRLF>
'(BUT NBIT ZBIT) STATE 456 SHOULD HAVE GONE TO 010.°

"FPS BAD AFTER (MPD, '<(CRLF>
"(BUT NBIT ZBIT) STATE 456 SHOULD HAVE GONE O 110.°

'FPS BAD AFTER (MPD.'<(RLF>

SEQ 0145




(KFPBAQ FP11F FLTG PNT PRT B MACRO M1111  18-SEP-79
FLAG RESET AND CONSOLE TEST ROUTINE

5959 041112 104 m 104 LASCIZ
5960 041202 EM14

041202 106 120 12% ASC1]
5961 041226 050 102 125 LASCIZ
5962 041314 EM1S:

041314 106 120 123 LASCI]
5963 041340 050 102 125 JASC1Z
5964 041426 EM16:

041426 106 120 123 ASCI]
5965 041452 104 111 104 -ASCIZ
5966 041523 104 111 126 EM17:  .ASCIZ
5967 041600 106 120 123 EM20:  .A3CIZ
5968 041632 106 105 103 EM21:  .ASCIZ
5969 041664 104 11 126 EM22:  .ASCIZ
5970 041745 104 M 126 EM23:  .ASCIZ
5971 041770 106 120 123 EM32:  _ASCIZ
5975 042022 EM24 :

042022 1064 111 126 LASCI]
5976 042044 050 102 125 JASC1Z
5977 042120 EM25 :

042120 104 111 126 .ASCI]
5978 042142 130 117 122 JASCIZ
5979 042205 EM26:

042205 104 1M1 126 LASCI]
5980 042227 050 102 125 _ASC1Z
5981 042120 EM27=EM25
5982 042303 EM30:

042303 104 111 126 LASCI]
5983 042325 124 122 125 JASC1Z
5984 042355 EM31:

042355 104 111 126 LASCI]
5985 042377 122 117 125 JASCIZ
5986 042422 104 117 126 EM33:  .ASCIZ
5987 042445 106 120 123 EM34:  .ASCIZ
5991 042477 EM3S:

042477 104 11 126 ASCI]
5992 042522 124 122 125 JASCIZ
5993 042552 EM36:

042552 104 111 126 LASCII
5994 042575 122 17 125 JASC1Z
5995 042620 115 125 14 EM37:  .ASCIZ
5999 042643 106 120 123 EMLO:  .ASCIZ
6000 042675 EM41:

042675 115 125 114 LASCI]
6001 042720 123 111 107 JASC1Z
6002 042750 EM42:

042750 115 125 114 LASCI]
6003 042773 116 117 122 ASCI]
6004 043021 050 102 125 (ASC1Z
6005 043101 EM43

043101 115 125 114 LASCII
6006 043124 116 117 122 LASCI]
6007 043152 050 102 125 .ASC1Z
6008 043237 . EM44 :

043232 115 125 114 LASCI]
6009 043255 122 117 125 LASC1Z

6010 043300 EM4S:

D 12
13:43 PAGE 18-1

/DIDN'T TAKE THE PATH: STATE 456, TO 012, TC 363 T0 120./

"FPS BAD AFTER (MPD. '<CRLF>
' (BUT XNBT XZBT) STATE 363 WENT TO 140 INSTEAD OF 100.°

'FPS BAD AFTER (MPD.'<(CRLF>
"(BUT XNBT XZBRT) STATE 363 WENT TO 100 INSTEAD OF 140.°

'FPS BAD AFTER CMPD.'<(RLF>

/DIDN'T TAKE THE PATH: STATE 777, TO 407./

'DIVD (R),A TRAPPED TO 244. FSR(=0 AND FID=1."'
'FPS BAD AFTER DIVD (R),A.'

'FEC BAD AFTER DIVD (R),A,’

/DIVD (R),A DIDN'T TRAP TO 244. FSR(-0 AND FID-0./
'DIVF (R),A FAILED.'

'FPS BAD AFTER DIVF (R),A.’

'DIVF (R),A FAILED.'
"(BUT Y61) WENT TO STATE 006 INSTEAD OF 206.°'

'DIVF (R),A FAILED.'
"XOR OF SIGN BITS FAILED STATE &70.°

'DIVF (R),A FAILED.'
"(BUT Y61) WENT TO STATE 206 INSTEAD OF 006.°

'DIVF (R) A FAILED.'
"TRUNCATION ERROR. FT-1.'

'DIVF (R),A FAILED.'
"ROUND ERROR. FT=0.'
'DIVD (R),A FAILED.'
'FPS BAD AFTER DIVD (R).A.’

'DIVD (R),A FAILED.'<CRLF>
'TRUNCATION ERROR. FT=1.'

'DIVD (R)_,A FAILED.'<CRLF>
'ROUND ERROR. FT-0.'
"MULF (R),A FAILED."
'FPS BAD AFTER MULF (R),A.'

"MULF (R),A FAILED.'<CRLF>
'SIGN BIT BAD STATE 511.°

'"MULF (R),A FAILED.'<CRLF>
"NORMAL JZATION FAILED. '<CRLF>
"(BUT Y62) STATE 252 WENT TO 044 INSTEAD OF 444.°

‘MULF (R),A FAILED.'<CRLF>
'NORMAL JZATION FAILED.'<CRLF>
"(BUT Y62) STATE 252 WENT TO 444 INSTEAD OF 044.°

"MULF (R),A FAILED.'<CRLF>
'ROUND ERROR. FT=0."

SEQ 0146




(KFPBAQ FPT11F FLTG PNT PRT B MACRO M111* 18-SEP-79
FLAG RESET AND C(ONSOLE TEST ROUTINE

043300 115 125 114 LASCII
6011 043323 124 12¢ 125 LASCIZ
6012 043353 106 120 123 EM46: _ASCIZ
6016 043405 115 125 114 EM246: .ASCIZ
6017 043430 EML7:

043430 11% 125 114 .ASCII
6018 043453 102 101 104 LASCII
60°9 043522 200 125 123 .ASCIZ
6020 043564 EMS0:

043564 115 125 114 LASCI]
6021 043607 124 122 125 .ASCIZ
6022 043637 FM51:

043637 115 125 114 .ASCII
6023 043662 122 17 125 LASCIZ
6024 043705 EMS?:

043705 115 125 114 .ASCII
6025 043730 102 101 104 .ASCIZ
6026 043775 106 120 123 EM111: _ASCIZ
0027 044052 106 120 123 EM112:  [ASCIZ
6028 044130 EM113:

044130 115 125 174 LASCI]
6029 044153 105 130 120 LASCIZ
6030 044206 ' EM114:

044206 115 125 114 LASCI]
6031 044231 105 130 120 .ASCIZ
6032 044265 115 125 114 EM115: _ASCI2Z
6033 044343 115 125 114 EM116: _ASCIZ
6040 044422 EM117:

046422 115 125 114 LASCI]
6041 044500 050 102 125 LASCIZ
6042 044560 EM120:

044560 115 125 114 LASCI1
6043 044636 050 102 125 LASCIZ
6044 044716 EM121:

064716 115 125 114 LASC]]
6045 044773 050 102 125 .ASL]Z
6046 045053 EM122:

045053 115 125 114 LASC]]
6047 045130 050 102 125 LASCIZ
0048 045210 106 120 123 EM123: _ASCIZ
6049 045266 106 120 123 EM124:  .ASCIZ
6050 045345 EM125:

045345 115 125 114 .ASCI]
6051 045370 105 130 120 LASCIZ
6052 045423 EM126:

065423 115 125 114 LASCII
6053 045446 105 130 120 LASCIZ
6054 045502 115 125 114 EM127: ASCIZ
6055 045560 15 125 114 EM130: (ASCIZ
6062 045637 EM131:

045637 115 125 114 LASCII
6063 045715 050 102 125 .ASCIZ
6064 045775 EM132:

045775 115 125 114 .ASCI!
6065 046020 105 130 129 LASCII
6066 046053 200 050 102 LASCIZ

6067 046133 EM133:

E 12
13:43 PAGE 18-2

‘MULF (R),A FAILED.,'<CRLF>
'TRUNCATION ERROR, FT=1."'
'FPS BAD AFTER MULD (R),A."
'MULD (R),A FAILED.'

'MULD (R),A FAILED.'<CRLF>
"BAD CONSTANT USED IN THE MUL ALGORITHM.'
<CRLF>'USED 264 INSTEAD OF 56 STATE 020.°

'"MULD (R),A FAILED.'<CRLF>
"TRUNCATION ERROR., FT-1,°'

'"MULD (R),A FAILED.'<CRLF>
'ROUND ERROR. FT=0.°'

'MULD (R),A FAILED.'<CRLF>

"BAD CONSTANT USED IN ROUNDING, FT-0.'

'FPS BAD AFTER MULF (R),A. EXPECTED OVERFLOW.'
'FPS BAD AFTER MULF (R),A. EXPECTED UNDERFLOW.'

'‘MULF (R),A FAILED.'<{RLF>
"EXPECTING T/ERFLOW, FIV=0.'

‘MULF (R),A FAILED. '<CRLF>

'EXPECTING UNDERFLOW, FIU=0.'

"MULF (R),A TRAPPED TO 244 ON OVERFLOW. FJv-0.'
'MULF (R).,A TRAPPED TO 244 ON UNDERFLOW. FIU O.'

'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0."
"(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115.°

'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0.'
*(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115.°

"MULF (R) ,A TRAPPED TO 244 ON OVERFLOW. FIV O.'
"(BUT FIV) STATE 333 WENT TO 136 INSTEAD OF 116.°

'"MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIv=0.'
*(BUT FIV) STATE 133 WENT TO 136 INSTEAD OF 116.°
'"FPS BAD AFTER MULD (R) ,A. EXPECTING OVERFLOW. '
'FPS BAD AFTER MULD (R),A. EXPECTING UNDERFLOW.'

'MULD (R),A FAJLED.'<CRLF>
"EXPECTING OVERFLOW, FIv=0."'

'‘MULD (R),A FAILED.'<CRLF>

'EXPECTING UNDERFLOW, FJu=0."

'MULD (R),A TRAPPED TO 244 ON OVERFLOW. FlV O.°
'MULD (R),A TRAPPED TO 244 ON UNDERFLOW. Flu=

Tu=Q
*MULF (R),A TRAPPED TO 244 ON UNDERFLOW. Flu=0
*(BUT FlU) STATE 331 WENT TO 155 INSTEAD OF 115.

'MULD (R),A FAILED. '<CRLF>
"EXPECTING UNDERFLOW, FJu=0.'
<CRLF>'(BUT FD) STATE 115 WENT TO 424 INSTEAD OF 425.°

SEQ 0147




(kFPBAQ FP11F FLTG PNT PRT B MACRO M1111 18-SEP-79
FLAG RESET AND CONSOLE TEST ROUTINE

046133 115 125 114 LASCI1
6068 046211 050 102 125 LASCIZ
6069 046271 EM134:
046271 115 125 114 LASC11
6070 046346 050 102 125 LASCIZ
6071 046426 EM135:
046426 115 125 114 LASCII
6072 0466451 105 130 120 LASCIT
6073 046503 200 050 102 LASCIZ
6074 046563 EM136:
046563 115 125 114 ASCII
6075 046640 050 102 125 LASCI2
6076 046720 106 105 103 EM137: .ASCIZ
6077 047006 106 105 102 EM140:  .ASCIZ
6078 043775 EM141=EM1 17
6079 044052 EM142=EM112
6080 047075 EM143:
047075 115 125 114 LASCI]
6081 047120 105 130 120 ASCIZ
6082 047153 EM144:
047153 115 125 114 LASCI]
6083 047176 105 130 120 LASC1Z
6090 047232 EM145:
047232 115 125 114 _ASCI]
6091 047317 050 102 125 LASCIZ
6092 047377 EM146:
047377 115 125 114 .ASCI]
6093 047464 050 102 125 LASCIZ
6094 047564 EM147:
047544 115 125 114 LASCI]
6095 047630 050 102 125 .ASCIZ
6096 047710 EM150:
047710 115 125 114 .ASCII
6097 047774 050 102 125 .ASCIZ
6098 050054 106 105 103 EMI51: .ASCIZ
6096 050142 106 105 103 EM152: .ASCIZ
6100 045210 EM153=EM123
6101 045266 EM154=EM124
6102 050231 EM155:
050231 115 125 114 .ASCI1
6103 050254 105 130 120 .ASC12
6104 050307 EM156:
050307 115 125 114 ASCI]
6105 050332 105 130 120 .ASCIZ
6112 050366 EM157:
050366 115 125 114 .ASCI1
6113 050453 050 102 125 .ASCIZ
6114 050533 EM160:
050533 115 125 114 .ASCII
6115 050556 105 130 120 .ASCI]
6116 050611 200 050 102 .ASC1Z
6117 050671 - EM161:
050671 115 125 114 ASCII
6118 050756 050 102 125 .ASCIZ
6119 051036 EM162:
051036 115 125 114 LASCI]
€120 051122 050 102 125 LASCIZ
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'MULF (R),A TRAPPED 10 244 ON UNDERFLOW. FJU=0.'
"(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115.°

'MULD (R),A TRAPPED TO 244 ON QVERFLOW. FJv=0.'
"(BUT FIV) STATE 333 WENT TO 136 INSTEAD OF 116.'

'MULD (R),A FAILED. '<CRLF>
'EXPECTING OVERFLOW, FIv=0.'
<CRLF>'(BUT FD) STATE 116 WENT TO 424 INSTEAD OF 425.°'

'MULD (R),A TRAPPED TO 244 ON OVERFLOW. FIV=0.'

"(BUT FIV) STATE 133 WENT TO 136 INSTEAD OF 116.°

't £C BAD AFTER MULF (R),A. EXPECTING OVERFLOW, FEC-10."
"FEC BAD AFTER MULF (R),A. EXPECTING UNDERFLOW, FEC 12.’

'MULF (R) ,A FAILED.'<(CRLF>
'EXPECTING OVERFLOW, FIv=1.,'

'MULF (R),A FAILED. "<CRLF>
'EXPECTING UNDERFLOW, flu=1."

'"MULF (R),A FAILED TO TRAP TO 244 ON UNDERFLOW. Flu=1.'
"(BUT FIU) STATE 331 WENT TO 115 INSTEAD OF 155.°

'MULF (R),A FAILED TO TRAP TO 244 ON UNDERFLOW. FIU 1.°
'(BUT FIU) STATE 137 WENT TO 115 INSTEAD OF 155.°'

'"MULF (R),A FAILED TO TRAP TO 244 ON OVERFLOW. flv 1.°
"(BUT FIV) STATE 333 WENT TO 116 INSTEAD OF 136.°

"MULF (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIV—l.'
"(BUT FIV) STATE 133 WENT TO 116 INSTEAD OF A36.°'

'FEC BAD AFTER MULD (R),A. EXPECTING OVERFLOW, FEC="0.'’
'FEC BAD AFTER MULD (R).A. EXPECTING UNDERFLOW, FEC-12.°

'MULD (R),A FAILED.'<CRLF>
'EXPECTING OVERFLOW, FIV-1.'

"MULD (R),A FAJLED. '<CRLF>
'EXPECTING UNDERFLOW, Flu=1.'

'MULD (R),A FAILED TO TRAP TO 244 ON UNDERFLOW. FIu 1.°
'(BUT FIU) STATE 331 WENT TO 115 INSTEAD OF 155.°

'MULD (R)_A FAJLED. ' '<CRLF>
"EXPECTING UNDERFLOW, FJU-1.°
<CRLF>'(BUT FD) STATE 155 WENT TO 426 INSTEAD OF 427.°'

'"MULD (R),A FAILED TO TRAP TO 244 ON UNDERFLOW. FIU-1.'
"(BUT FIU) STATE 137 WENT TO 115 INSTEAD OF 155.°

'"MULD (R),A FAILED TO TRAP TO 244 ON OVERFLOW, FjV
"(BUT FIv) STATE 333 WENT TO 116 INSTEAD OF 13¢.°

SEQ 0148




(KFPBAD FPITF FLTG PNT PRT B MACRO M1111
FLAG RESET AND CONSOLE TEST ROUTINE

18-SEP=79

6121 051202 EM163:

051202 115 125 114 LASCII
6122 051225 105 130 120 LASCI1
6123 051257 200 J50 102 LASCIZ
6124 051337 EM166:

05133/ 115 125 114 .ASCIlI
6125 051423 050 102 125 .ASCIZ
6126 051503 106 120 123 EMSS: LASCIZ
6127 051535 115 117 104 EM53: LASCIZ
6128 051565 115 117 104 EM54: .ASCIZ
6135 051616 EMS6:

051616 115 117 104 .ASCI]
6136 051647 101 103 060 .ASCI2Z
6137 051707 EMS?7:

051707 115 117 104 .ASCI]
6138 051737 101 103 061 .ASCI2Z
6139 051777 EM6O:

051777 115 117 104 ASCII
6140 052C27 101 103 061 ASCIZ
€141 052101 EM6T :

052101 115 117 104 LASCII
6142 052132 101 040 102 LASCII
6143 052210 200 117 122 LASCIZ
6144 052275 EM62:

052275 1 - 17 104 LASCII
6145 052326 107 040 102 LASCII
61466 052404 200 17 122 LASCIZ
6147 052471 -~ EM63:

052471 115 117 104 LASCII
6148 052522 050 102 125 LASCIZ
6149 052602 EM64 :

052602 115 117 104 LASCl]
6150 052633 050 102 125 LASCIZ
6151 052721 EM6S :

052721 115 117 104 LASCl]
6152 052752 056 102 125 LASCIZ
6153 053034 EM66 :

053034 115 117 104 LASCII
6154 053065 123 m 107 .ASCIZ
6155 053103 [M67:

053103 115 117 104 LASCII
6156 053133 123 113 107 LASCIZ
6157 053166 118 117 104 EM70: .ASCIZ
6158 053217 115 117 106 EM71: LASCIZ
6159 053247 106 120 123 EM72: LASCIZ
6160 053247 EM73=EM72
6167 053301 EM74:

053301 115 117 104 LASCII
6168 053331 050 102 125 .ASCI?
6169 053410 EM75:

053410 115 117 104 ASCI]
6170 053441 101 103 060 ASCIZ
6171 053501 EM76:

053501 115 117 104 ASCI!
6172 053531 0 103 061 ASCIZ
6173 053571 EM77:

053571 115 17 104 LASCI!
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'"MULD (R),A FAJLED.'<CRLF>
'EXPECTING OVERFLOW, Flv-1.'
<CRLF>*'(BUT FD) STATE 700 WENT TO 426 INSTEAD OF &27.°

'MULD (R),A FAILED TO TRAP TO 244 ON OVERFLOW. Flv=1.'
"(BUT FIVv) STATE 133 WENT TO 716 INSTEAD OF 136.°'

'FPS BAD AFTER MODF (R),A.'

'MODF (R),A FRACTION BAD.'

'MODF (R),A INTEGER BAD.'

*MODF (R),A FRACTION BAD.'<CRLF>
'ACO DID NOT GET O IN STATE 424.°

*MODF (R),A INTEGER BAD.'<CRLF>
'ACT DID NOT GET O IN STATE 142.°

"MODF (R) ,A INTEGER BAD.'<CRLF>
"AC1 DID NOT GET THE INTEGER IN STATE 134.°

"MODF {R),A FRACTION BAD. '<CRLF>
‘A BAD CONSTANT WAS USED (NOT 24) IN STATE 046.°
<CRLF>'0OR (BUT NBIT) STATE 525 WENT TO 050 INSTEAD OF 150.°

'MODF (R),A FRACTION BAD.'<CRLF>
'A BAD CONSTANT WAS USED (NOT 24) IN STATE 046.°
<CRLF>'OR (BUT NBIT) STATE 525 WENT TO 150 INSTEAD OF 050.°

"MODF (R),A FRACTION BAD. '<CRLF>
'(BUT ZBT) STATE 532 WENT TC 10 INSTEAD OF 122.°

'"MODF (R) ,A FRACTION BAD.'<CRLF>
"(BUT ENBT EZBT) STATE 041 WENT TO 046 INSTEAD OF 246.°

'MODF (R) ,A rRACTION BAD. '<CRLF>
"(BUT FT) STATE 126 SHOULD HAVE GONE TO 133. fT O.°'

"MODF (R),A FRACTION BAD.'<CRLF>
'SIGN BIT BAD.'

'"MODF (k) ,A INTEGER BAD, '<CRLF>
"SIGN BIT BAD IN STATE 733.°
'MODD (R),A FRACTION BAD.'
'MODD (R),A INTEGER BAD.'

'FPS BAD AFTER MODD (R),A.'

'MODD (R),A INTEGER BAD, ‘<(CRLF>
'(BUT FD) STATE 231 WENT TO 142 INSTEAD OF 143.°

'MODD (R),A FRACTION BAD. '<CRLF>
‘ACO GETS O IN STATE 425 FAILED.'

0
'"MODD (R),A INTEGER BAD, '<CRLF>
"ACT GETS O IN STATE 143 FAILED.®
LA

'MODD (R) FRACTION BAD, '<(CRLF>

SEQ 0149




(KFPBAQ FPT1F FLTG PNT PRT B MACRO M1111  18-SEP-79
FLAG RESET AND CONSOLE TEST ROUTINE

6174 053622 050 102 125 LASCI7
6175 053701 EM100:

053701 115 117 104 LASCI]
6176 053731 123 ‘N 107 LASCIZ
6177 053764 EM101:

053764 115 117 104 .ASCII
6178 054015 101 040 102 LASCI]
6179 054073 200 117 122 LASCIZ
6180 054160 EM102:

054160 115 117 104 .ASCII
6181 054211 101 040 102 .ASCII
6182 054267 200 117 122 .ASCIZ
6183 054354 EM103:

054354 115 117 104 LASCI!
6184 054405 050 102 125 LASCIZ
6185 054466 EM'04:

054466 115 117 104 LASCII
6186 054516 123 105 124 .ASCII
6187 054550 200 117 122 LASCIZ
€188 054633 EM105:

054633 115 117 104 LASCI]
6189 054663 050 102 125 LASCIZ
619G 054742 EM106:

054742 115 117 104 LASCII
6191 054772 050 102 125 LASCIZ
6192 055051 EM107:

055051 115 117 104 LASCI]
6193 0551C1 050 102 125 LASCIZ
6194 055160 EM110:

055160 115 117 - 104 LASCII
6195 55211 050 102 125 LASCIZ
6208 055270 EM165:

055270 115 117 104 LASCII
6209 055353 600 .BYTE
6210 055354 EM166:

055354 115 117 104 LASCII
6211 055436 000 .BYTE
6212 055437 EM167:

055437 106 120 123 LASCII
6213 055470 000 .BYTE
6214 055471 EM170:

05541 106 105 103 LASCI]
6215 055522 ‘05 130 120 LASCIZ
6216 055557 EM171:

055557 115 117 104 LASCII
6217 055641 230 101 103 .ASCIZ
6218 055702 EM172:

055702 106 105 103 LASCI]
6219 055733 105 130 120 .ASCIZ
6220 055767 EM173:

055767 115 117 104 LASCII
6221 056051 200 050 102 LASCIZ
6222 056135 EM174:

056135 115 17 104 LASCI]
6223 056217 200 050 102 LAS(CIZ
6224 056303 EM175:

056303 15 117 104 LASCII
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'(BUT FD) STATE 526 WENT TO 134 INSTEAD OF 135.°

"MODD (R),A INTEGER BAD.'<(RLF>
"SIGN BIT BAD [N STATE 526.°

'MODD (R),A FRACTION BAD. '<(CRLF>
'A BAD CONSTANT WAS USED (NOT 56) IN STATE 046,°
<CRLF>'OR (BUT NBIT) STATE 525 WENT TO 050 INSTEAD OF 150.°

'MODD (R) ,A FRACTION BAD.'<(CRLF>
"A BAD CONSTANT WAS USED (NOT 56) IN STATE 046,'
<CRLF>'OR (BUT NBIT) STATE 525 WENT TO 150 INSTEAD OF 050.°

‘MODD (R),A FRACTION BAD, '<(CRLF>
*(RUT ZBIT) STATE 532 WENT TO 122 INSTEAD OF 102.°

'MODD (R),A INTEGER BAD.'<CRLF>
'"SET INTEGER IN AC1 FAILED,®
<CRLF>'OR (BUT FD) STATE 733 WENT TO 156 INSTEAD OF 157.°

'MODD (R).,A INTEGER BAD.'<CRLF>
"(BUT FDJ) STATE 122 WENT TO 424 INSTEAD OF 425.°

'MODD (R),A INTEGER BAD, '<CRLF>
*(BUT FD) STATE 246 WENT TO 126 INSTEAD OF 127.'

‘MODD (R),A INTEGER BAD.'<(CRLF>
‘(BUT FD) STATE 446 WENT TO 126 INSTEAD OF 127.°'

'MODD (R),A FRACTION BAD.'<CRLF>
*(BUT FT) STATE 127 WENT TO 313 INSTEAD OF 113.'

6MODF (R),A FRACTION BAD. RESULT OVER OR UNDER FLOW./

6MODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./

6FPS BAD AFTER MODF (R) ,A.s

/FEC BAD AFTER MODF (R),A./
"EXPECTING UNDERFLOW, FE(C=12.°

/MODF (R) ,A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>'AC1 GETS O IN STATE 126 FAILED.'

/FEC BAD AFTER MODF (R) ,A./
"EXPECTING OVERFLOW, FEC=10."

/MODF (R) ,A INTEGER BAD. RESULT OVER OR UNDER FLOMW./
<CRLF>'(BUT FIV FD) STATE 520 WENT TO 142 INSTEAD OF 1&¢2.°

/MODF (R) ,A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>'(BUT FIVv FD) STATE 520 WENT TO 162 INSTEAD CF 142.°

/MODF (R) ,A INTEGER BAD, RESULT COVER OR UNDER FLOW,~

SEQ 0150
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6225 056365 200 123 11 JASCIZ
6226 056415 EM176:

056415 115 117 104 LASCII
6227 056500 0CO BYTE
6228 056501 EM17/:

056501 115 117 104 LASCII
6229 056563 000 . .BYTE
6230 056564 EMZ00:

056564 106 120 123 LASCII
6231 056615 000 BYTE
6232 056616 EM201:

056616 106 105 103 LASCII
6233 056647 200 105 130 LASCI2Z
6234 056705 FM202:

056705 115 117 104 LASCTI
6235 056767 200 050 102 LASCI12Z
6236 057047 EM203:

057047 115 117 104 LASCT]
6237 057131 200 0s0 102 LASCI2
6238 057211 EM204 :

057211 106 105 103 LASCII
6239 057242 200 105 130 LASCIZ
6240 057277 EM205 :

057277 115 117 104 LASCII
6241 057361 200 050 102 LASCIZ
6242 057445 EM206:

057445 115 117 104 LASCII
6243 057527 200 050 102 LASCIZ
6244
6245 o
6338 057613 EM207:

057613 101 104 104 .ASCIZ
6339 057655 EM210:

057655 124 110 105 .ASCIZ
6340 057717 101 104 104 EM211:  _ASCII
6341 057772 200 127 105 ASCII
6342 060027 m 116 123 ASCIZ
6367 060063 EM212:

060063 101 104 104 ASCIl

060136 200 124 110 ASClI

060160 104 1 104 ASCII

060207 106 122 117 ASC12
6368 060247 EM213:

060247 101 104 104 ASCII

060322 200 124 110 ASCII

060344 104 11 104 ASCII

060373 106 122 117 ASCIZ
6369 060433 EM214:

060433 101 104 104 LASCII

060506 200 124 110 LASCII

060530 104 11 104 ASC!]

060557 106 122 117 LASCI2
6370 060617 EM215:

060617 101 104 104 ASCI1

060672 200 124 110 LASCII

060714 104 111 104 LASCII

060743 106 122 117 LASCI2

1 12
13:43 PAGE 18-6

<CRLF>'SIGN BAD [N STATE 517.°

6MODD (R) ,A TRACTION BAD. RESULT OVER OR UNDER FLOW./
6MODD (R),A INTEGER BAD. RESULT OVER OR UNDER fLOW./
6FPS BAD AFTER MODD (R),A./

/FEC BAD AFTER MODD (R) ,A./

<CRLF>'EXPECTING UNDERFLOW, FEC-12.'

/MODD (R) ,A INTEGER BAL. RESULT OVER OR UNDER fLOW./
<CRLF>'(BUT FD) STATE 241 WENT TO 126 INSTEAD OF 127.°

/MODD (R) ,A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>*(BUT FD) STATE 047 WENT TO 126 INSTEAD OF 12/.°

/FEC BAD AFTER MODD (R),A./
<CRLF>'EXPECTING OVERFLOW, FEC=10."

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./

<CRLF>'(BUT F1V FD) STATE 520 WENT TO 162 INSTEAD OF 163.

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./

<CRLF>'(BUT FIV FD) STATE 520 WENT TO 162 INSTEAD OF 147.

/ADDD (K),A PRODUCED A BAD RESULT./

/THE FPS WAS BAD AFTER ADDD (R),A./

'ADDD (R),A FAILED IN THE ROUND)TRUNK FLOWS.'
<CRLF>'WENT FROM STATE 663 TO 313, '<CRLF>
'INSTEAD OF FROM 663 TO 353.°

'ADDD (R) ,A FAILED IN THE ROUND\TRUNK FLOWS.'
<CRLF>'THE FPS WAS BAD.‘'<CRLF>

'DID NOT TAKE THE PATH:'<CRLF>

/FROM STATE 664., TO 505, TN 251./

'ADDD (R> ,A FAILED IN THE ROUND\TRUNK FLOWS.'
<CRLF>'THE FPS WAS BAD.'<(CRLF>

'DID NOT TAKE THE PATH:'<CRLF>

/FROM STATE 664, TO 505, TO 253./

"ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'®
<CRLF>'THE FPS WAS BAD.'<(CRLF>

'DID NOT TAKE THE PATH:'<(CRLF>

/FROM STATE 664, TO 705, TO 735./

‘ADDD (R) ,A FAILED [N THE RO/WND\TRUNK FLOWS.'
<CRLF>'THE FPS WAS BAD.'<(RLF>

'DID NOT TAKE THE PATH:'<(CRLF>

/FROM STATE 664, 10 705, 10 737./

SEaQ 0151
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6371 061003 124 110 105 EM216: .ASCII °'THE (BUT FIU FORK IN THE OVER\UNDER FLOWS FAILED, Flu -1.'
6372 061074 200 127 105 LASCI]  <CRLF>'WENT FROM STATE 331 TO 115.°<CRLF>
6373 061121 1 116 123 LASCIZ  *INSTEAD OF FROM 331 TO 155.°
6374 061165 101 104 104 EM217: .ASCIZ °ADDD (R)A TRAPPED TO 244,. FID=1.'
6375 061227 EM220:
061227 101 104 104 .ASCI1 /ADDD (R),A TRAPPED TO 244./<(RLF>
061262 124 110 105 LASCI]  'THE RESULT WAS AN OVERFLOW CONDITION BUT Flv= 0.°
061342 200 €50 102 LASCIZ  <CRLF>/(BUT FIv) STATE 133 WENT TO 136 INSTEAD OF 116./
061423 IR R 116 123 ASCIZ /INSTEAD OF FROM 133 10 116./
6376 061457 EM221:
061457 101 104 104 .ASCII /ADDD (R),A FAILED TO TRAP TO 244./<CRLF>
061521 124 110 105 LASCI1 °THE RESULT WAS A OVERFLOW CONDITION AND FIv=1.'<CRLF>
061600 124 110 105 LASCI1  /THE (BUT FIV) FORK FAILED./<CRLF>
061633 127 105 116 ASCI] /WEN! FROM STATE 133 TO 116,/<CRLF>
061667 111 116 123 .ASCIZ /INSTEAD OF FROM 133 10 136./
6377 061723 EM222:
061723 101 104 104 LASCIT  /ADDD (R),A TRAPPED TO 244./<(RLF>
061756 124 110 105 LASC]] °*THE RESULT WAS AN UNDERF_OW CONDITION BUT flu= 0.°
062037 200 050 102 LASCIZ <CRLF>/(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115./
062120 1 116 123 .ASCIZ /INSTEAD OFf FROM 331 TO 1°5./
€378 062154 EM223:
062154 101 104 104 LASCII /ADDD (R),A FAILED TO TRAP TO 244./<(RLF>
062216 124 110 105 LASCII °'THE RESULT WAS A UNDERFLOW CONDITION AND FlU~1,*'<(RLF>
062276 124 110 105 .ASCI] /THE (BUT FIU) FORK FAILED./<CRLF>
062331 127 105 116 LASCII /WENT FROM STATE 331 TO 115,/<CRLF>
062365 m 16 123 .ASCIZ /INSTEAD OF FROM 331 TO 155./
6279 062421 EM224:
062421 101 104 104 .ASCII /ADDD (R),A TRAPPED TO 244./<(RLF>
062454 124 110 105 LASCI] 'THE RESULT WAS AN UNDERFLOW CONDITION BUT FJU- 0.°
062535 200 050 102 LASCIZ <CRLF>/(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115./
062616 MM 116 123 LASCIZ /INSTEAD OF FROM 137 T0 115./
6380 062652 EM225:
062652 101 104 104 .ASCII /ADDD (R),A FAILED TO TRAP TQ 244./<CRLF>
062714 126 110 105 LASCII  'THE RESULT WAS A UNDERFLOW CONDITION AND FIU=1,°'<(CRLF>
062774 124 110 105 LASCII /THE (BUT FIU) FORK FAILED./<CRLF>
063027 127 105 116 LASCII  /WENT FROM STATE 137 70 115,/<CRLF>
063063 M 116 123 LASCIZ /INSTEAD OF FROM 137 TO 155./
6381 063117 EM226:
063117 101 104 104 .ASCII /ADDD (R),A TRAPPED TO 244,/
063151 200 102 105 LASCII <CRLF>'BECAUSE OF AN EXPECTED OVERFLOW CONDITION,'<CRLF>
063225 102 125 124 LASCIZ 'BUT THE FEC WAS BAD.'
6382 063252 EM227:
063252 101 104 104 LASCII /ADDD (R),A TRAPPED TO 244,/
063304 200 102 105 .ASCII <CRLF>'BECAUSE OF AN EXPECTED OVERFLOW CONDITION,'<CRLF>
063360 102 125 124 .ASCIZ 'BUT THE FPS WAS BAD.'
6383 063405 EM230:
063405 101 104 104 LASCII /ADDD (R),A TRAPPED TO 244,/
063437 200 102 05 LASCII <CRLF>'BECAUSE OF AN EXPECTED UNDERFLOW CONDITION,'<CRLF>
063514 102 125 124 .ASCIZ 'BUT THE FEC WAS BAD.'
6384 063541 EM231:
063541 101 104 104 LASCII /ADDD (R),A TRAPPED TO 244,/
063573 220 102 105 LASCI] <CRLF>'BECAUSE OF AN EXPECTED UNDERFLOW CONDITION,'<(RLF>
063650 102 125 124 .ASCiZ 'BUT THE FPS WAS BAD.'’
6385 057655 EM232 EM210
6386
6387

6388
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6393
6397
6404
6614
6415 0€3675 EM233:
063675 114 104 103 LASCIZ \LDCFD (R)+,A RESULT INCORRECT.\
6416 063734 EM234:
063734 122 060 040 LASCITI \RQO BAD AFTER LD(CFD (R)+,A.\
063766 200 101 040 .ASCIZ <CRLF>'A BAD CONSTANT WAS USED.'
6417 064020 EM235:
064020 120 103 040 .ASCIZ \P(C BAD AFTER LDCFD #NUM,A. TRAP T0 4.\
6418 064066 EM236:
064066 120 103 040 ASCIZ \P( BAD AFTER LDCFD #NUM,A.\
6419 064121 EM237:
064121 122 060 04C .ASCII \RO BAD AFTER LD(DF (R)+,A.\
064153 200 101 040 LASCIZ <CRLF>'A BAD CONSTANT WAS USED.'
6420 064205 EM240:
064205 106 120 123 .ASCIZ \FPS BAD AFTER LDCFD (R)+,A.\
6421 064241 EM241 :
064241 114 104 103 LASCII \LDCFD (R)+,A FAILED.\
064265 200 124 110 .ASCII <CRLF>'THE FD '
064275 102 11 124 LASCII  'BIT WAS NOT _COMPL IMENTED '
064326 RN 116 040 .ASCIZ ‘"IN STATE 017.'
64622 064344 EM242:
064544 106 120 123 LASCIZ \FPS BAD AFTER LDCDF (R)+, A.\
6423 064400 EM243:
064400 114 104 103 LASCII  \LDCDF (R)+,A FAILED.\
064424 200 124 110 LASCII <CRLF>'THE fD '
064434 102 111 124 LASCII  'BIT WAS NOT COMPLIMENTEC °
064465 1 116 040 LASCIZ 'IN STATE 017.°
6424 064503 EM244 :
645 064503 114 104 103 .ASCIZ \LDCDF (R)+,A RESULT INCORRECT.\
6426 064542 114 104 103 EM245: L.ASCII ‘'LDCFD (R),A FAILED.'
6427 064565 200 123 105 ASCI] <CRLF>'SET SIGN FAILED °
6428 064606 111 116 040 LASCIZ  'IN STATE 512.°
6429 064624 125 116 105 EM247: _ASCIZ ‘'UNEXPECTED FPP TRAP TO 244.°
6430 064660 125 116 105 EM250: .ASCIZ ‘'UNEXPECTED CPU TRAP TO 4.°'
gz%; 064712 125 116 105 EM251: (ASCIZ 'UNEXPECTED CPU TRAP TO 10.°
22%2 064745 103 117 122 EM252: .ASCIZ ‘'CORRECT fFLOWS INTERRUPT TEST MODULE FAILED TO INTERRUPT.'®
64 38
6439 065036 FM¢S3:
065036 101 104 104 LASCIZ /ADDD ACO,ACO FAILED IN THE INTERRUPT (ORRECT FLOWS./
6440 065122 EM254:
065122 101 104 104 .ASCIZ /ADDD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
6441 065207 EM255:
065207 107 104 104 .ASCIZ /ADDD (RO)+,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
6442 065275 EM256:
055275 101 104 104 .ASCIZ /ADDD @(RO)+,ACO FAILED IN THE [NTERRUPT CORRECT FLOWS./
6443 065364 EM257 :
065364 107 104 104 .ASCIZ /ADDD ~(RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
6444 065452 EM260:
065452 101 104 104 .ASCIZ /ADDD a@-(R0O),ACO FAILED IN THE INTERRUPT (ORRECT FLOWS./
6445 065541 EM261:

065541 101 104 104 .ASCIZ /ADDD NUM(RQO) ,ACO FAILED IN THE INTERRUPT CORRE(T FLOWS./
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SEQ 0154

6446 06561 EM262:
065631 101 104 106 LASCIZ /ADDD aNUM{(RQ) ,ACQO FAILED IN THE INTERRUPT (ORRE(T FLOWS./
6447 065722 EM263:
065722 104 1M 126 ASCIZ /DIVD (RO),ACO FAILED IN THE INTERRUPT (ORRECT FLOWS./
6648 066007 EM264:
066007 115 125 114 LASCIZ  /MULD (RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
6449 066074 EM265:
6450 066074 115 117 104 LASCIZ /MODD (RO)Y,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
2225 066161 103 117 122 EM266: _ASCIZ 'CORRECT FLOWS INTERRUPT TEST MODULE CAUSED UNEXPECTED INTERRUPT.'
2222 :THESE ARE ERROR DATA TABLE HEADERS:
6455 066262 040 040 126 DHI1: LASCII ' TEST.'<TAB>'CALL AT PC.'<TAR>'ERROR AT P(.‘'<TAR>
6456 066323 107 117 126 LASCIZ 'GOT FPS.'<TAR>'EXPECTED FPS.'
6457 066352 040 040 126 DH2: LASCIZ ' TEST.'<TABR>'CALL AT P(C.'<TABR>'ERROR AT PC.'
6458 066262 DH3-DH1
6459 066262 DH4 =DH1
6460 066262 DHS=DH1
6461 066262 DH6=DH1
6462 066262 DH7=DH1
6463 066262 DH10=DH1
6464 066262 DH11=DH1
6465 066262 DH12=DH1
6466 066262 DH13=DH1
6467 066262 DH14=DH1
6468 066262 DH15=DH1
6469 066262 DH16=DH1
6470 066413 040 040 126 DH17: ASCIZ ' TEST.'<TAB>'PC OF CALL. ~TABR>'P(C OF ERROR.'<TAB>'FEC.'<TAB>'FPS.'
6471 066262 DHZ20=DH1
6472 066466 040 0460 124 DH21: LASCIT " TEST.'<TAB>'PC OF CALL'<TAB>'PC OF ERROR.'‘'<TAB>
6473 066526 107 117 124 JASCIZ °"GOT FEC.'<TAB>'EXPECTED FEC.'
6474 066555 040 040 124 DH22:  .ASCIZ ' TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF ERROR.'<TAB>'FPS.’
6475 066262 DH23=DH1
6476 066262 DH32=DH1
6477 0662672 DH24=DH]
6478 066262 DH25=DH
6479 066267 DH26=DH1
6480 066262 DH27=DH1
6481 066262 DH30=DH1
6482 066262 DH31=DH1
6483 066262 DH33=DH1
6484 066262 DH34=DH1
6485 066262 DH35=DH1
6486 066262 DH36 DH1
648/ 066262 DH37=DH1
6488 066262 DH40=DH1
6489 066262 DH41=DH1
649C 066262 DH& 2=DH1
6491 066262 DH43=DH1
6492 066262 DH4&4=DH]
6493 066262 DH45=DH1
6494 066262 DH246=DH1
6495 066262 DH&46=DH1
6496 066262 DH&4&7=DH1
6497 066262 DH5C=DH1

6498 066262 DHS51-DH1
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6499
6500
6501
6502
6503
6504
6505
6506
6507
LCNR
6509
6510
6511
6512
6513
6514
6515
6516
6517
6518
6519
6520
6521
6522
6523
6524
6525
6526
6527
6528
6529
6530
6531
6532
6533
6534
6535
6536
6537
6538
6539
6540
6541
6542
6543
6544
6545
6546
6547
6548
6549
6550
6551
6552
6553
6554
6555

0€66¢3
066664

066262
066262
066262
066262
066262

040

107
066623
066623
066623
066623
066623
066262
066262
066262
066262
066623
066623
066623
066262
066623
066623
066262
066623
066623
066623
066623
066623
066623
066623
066262
066262
066262
066252
066623
066623
066623
066623
066623
066623
066262
066623
066262
066262
066623
066262
066262
066262
066262
066262
066262

066262
066262
066262

TEST ROUTINE

M
MACRO M1111 18-SEP-79 13:43 PAGE 18-10

DH52=DH1

DH111=DH]
DH112=DH1
DH113=DH1
DH114=DH1

DH115: _ASCI
LASCI

DH116=DH1
DH117=DH?
DH120=DH1
DH121=DH1
DH122=DH1
DH123=DH1
DH124=DH1
DH125=DH?
DH126=DH1
DH127=DH11
DH130=DH11
DH131=DH11
DH132=DH1
DH133=DH11
DH134=DH11
DH135=DH1
DH136=DH11
DH137=DH11
DH140=DH11
DH141=DH1}
1
1

S

S
15
15
15
15
15

DH142=DH1
DH143=DH1
DH144=DH1
DH145=DH1
DH146=DH1
DH147=DH1
DH150=DH1
DH151=DH11
DH152=DH11
DH152=DH11
DH154=DH11
DH155=DH11
DH156=DH11
DH157=DH1
DH160=DH115
DH161=DH1
DH162=DH1
DH163=DH115
DH164=DH1
DH53=DH1
DH54=DH1
DH55=DH1
DH56=DH1
DH57=DH1
DH60=DH1
DH61=DH1
DH62=DH1
DH63=DH1
DH64=DH1
DH65=DH1

5
5
S
5
5
5

12

TEST.'<TAB>'P(C OF (ALL.'<TAB>'PC OF ERROR.'<TAB>

'GOT FEC.''GOT FPS.''EXPECTED FPS.'

SEQ 0155
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FLAG RESET AND CONSOLE TEST ROUTINE

6556
6557
6558
6559
6560
6561
6562

066262
066262
066262
066260
066,62
066260
066262

DH66-DH'
DHE67=DH1
DH70=DH1
DH71=DH1
DH72=DH1
DH73=DH1
DH74-DH1

SEQ 0156
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6564
6565
6566
6567
6568
6569
6570
6571
6572
6573
6574
6575
6576

4
6578
6579
€580
6581
6582
6583
6584
6585
6586
6587
6588
6589
6590
659
6592
6593
6594
6595
6596
6597
6598
6599

338882288

066722
066762
067022
067052

067113
067153

067166
067225
067255
067314

067344

066262

066262
066262
066262
066262
066262
066262
066262
066262
066623

066762
066762
067052
040
011
067052
066722
067052
066722
067052
040
01
040
01
067166
067255
067255

040

040
040
1G7
040

040
106

040

MACRO M1111

—_— —d b -
N =PI
BN

124
120

— el — —

—A ) =P
NSNS

124

DH75=DH1
DH76=DH1
DH77=DH1
DH100=DH1

DH101=DH1

DH102=DH1

DH103=DH1

DH104=DH1

DH105=DH1

DH106=DH1

DH107=DH1

DH110=DH1

DH165=DH11
DH166=DH11
DH167=DH11
DH170=DH11
DH171=DK11
DH172=DH11
DH173=DH11
DH174=DH11
DH175=DH11
DH176=DH11
DH177=DH11
DH200=DHT1
DH201=DH11
DH202=DH11
DH203=DH11
DH204=DH11
DH205=DH11
DH206=DH11
DH220:
DH207 :

A
A
A
DH210: .A
DH211=DH210
DH212=DH207
DH213=DH207
DH214=DH207
DH215=DH207
DH216=DH210
DH217: .ASCII
LASCIZ
DH221=DH210
DH222=DH220
DH223=DH210
DH224=DH220
DH225=DH210
DH226: .ASC
.ASC
DH227: .ASC
LASC
DH230=DH226
DH231=DH227
DH232-DH227

5
5
5
5
]
b
5
5
5
S
5
5
5
5
S
5
5
S
S
S
S
S

g by g B

DHZ233: L(AS(IZ

B 13

18-SEP-79 13:43 PAGE 19

' TEST.'<TAB>'P( OF
' TEST.'<TAB>'P(C OF

<TAB>'GOT FPS.'<TABR>'

' TEST.'<TAB>'P(C OF

' TEST.'<TAB>'P( OF

<TAB>'FPS. "'<TAB>'FEC.

' TEST.'<TAB>'P(C OF

<TAB>'GOT FEC.'<TAB>'

' TEST.'<TAB>'P(C OF

<TAB>'GOT FPS.'<TAB>’

* TEST.'<TAB>'P( OF

CALL.'<TAB>'P(
CALL. '<TAB>'P(
EXPECTED FPS.'
CALL.'<TAB>'P(

CALL.'<TAB>'P(

CALL. '<TAB>'P(
EXPECTED FEC.'
CALL. '<TAB>'P(
EXPECIED FPS.'®

CALL.'<TAB>'P(

OF
Of

OFf

Of

Of
OF

Of

TRAP. '
ERROK. '

ERROR. '

ERROR. '

TRAP.'*
TRAP.'

ERROR. '

SEQ 0157




(KFPBAD FPI1F FLTG PNT PRT B
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6621
6622 067405
6623 067445
6624
6625 067473
6626 067517
6627
6628 067533
6629 067557
6630 067603
6631
6632
6633
6634 067621
6635 067645
6636 067662
6637
6638
6639
6640
6641
6642
6643 067711
6644 067756
6645
6646
6647
6648
6649
6650
6651
6652
6653
5654
6655
6656

6659 070016

6663 070056
6664 070074

6672
6673
6674
6675
6676
6677 070106

040
on

040
120

040
120
01

067405

040
120
107

067344
067621
067344
067344
067344

040

040
067756

066352
066262
066262
066262
066262
066262
066262
066262
066262
066262
066262
066262

040

004

004
070056
070056
070056
970056
070056
070056
070056
070056
070056
070056
070056
070056

004

MACRO M1111
TEST ROUTINE

18-SEP-79

040 126 DHZ234: _ASCI!
107 17 LASCI2
040 126 DH23S: .ASCII
103 040 .ASC]I
040 126 DH236: .ASCIlI
103 040 LASCI]
105 130 LASC]2Z
DH237=DH234
040 124 DH240: .ASCII
103 040 LASCII
117 1264 LASCIZ
DH241=DH233
DH242=DH240
DH243=DH233
DH244=DH233
DH245=DH233
040 1246 DH247: .ASCIZ
040 124 DH250: .ASCIZ
DH251=DH250
DHZ52=DH2
DH253=DH1
DH254=DH1
DH255=DH1
DH256=DH1
DH257=DH1
DH260=DH1
DH261=DH1
DH262=DH1
DH263=DH1
DH264=DH1
DH265=DH1
049 126 DH266: .ASCIZ

cC 13
13:43 PAGE 19-1

' TEST.'<TAB>'P(C OF CALL.'<TAB>'P( OF ERROR.'
<TAB>'GOT RO.'<TAB>'EXPECTED RO.'

' TEST.'<TAB>'P( OF CALL.'<TAB>
'PC OF TRAP.'<TAB>

' TEST.'<TAB>'P( OF CALL.'<TAB>
"P( OF ERROR.'<TAB>'GOT PC.'’
<TAB>'EXPECTED PC.'

' TEST.'<TAB>'PC OF CALL.'<TAR>
'PC OF ERROR.'<TABR>
‘GOT FPS.'<TAR>'EXPE(TED FPS.*

' TEST.'<TAB>'P(C OF CALL.'<TAB>'PC OF TRAP.'<TAB>'FE(.’
' TEST.'<TAB>'PC OF CALL.'<TAB>'P(C OF TRAP.'

' TEST.'<TAB>'P(C OF CALL.'<TAB>'PC OF TRAP.'

;THESE ARE THE DATA FORMAT SPECIFIERS FOR THE DATA TABLE:

000 005 OF1:
000 005 DF2:
DF 3=
DFé&=
DFS5=
DFé=

.BYTE
.BYTE

<
‘
~
st NN HOOOOO

(miviviwiv i i il
MMM ThYT T
— e —d s ) b —
NOWALS WA =O I
OO TODVDD T
M T T T aaaaaa
b e mad md — —) -

000 005 .BYTE

$,0,5.0,5,0,5,0,%.5.3.5.5.3
4,0,5.0,5.5,3.5.5.3

4,0,5,0,5,0,0

SEQ 0158




CKFPBAQ FP11F FLTG PNT PRT 8

6678
6679

6680
6681

6727
6728
6729
6730
6737
6732
673%
6734

070115

070125

070151

070175

070221

004
070115
070115

004
070125
070125
070125
070125
070125
070125
070125

004
070151
070151
070151
070125
070125
070125
070125
070125
070125
070125
070151
070151
070151
070151
070151
070151
070125
070125
070125
070125

004
070175
070175
070175
070175
070175
070151
070151
070151
070151

004
070221
070221
070151
070221
070221
070151
070221
070175
070175
070175
070175
070175
070175
070125

000

000

000

000

000

MACRO M1111
FLAG RESET AND CONSOLE TEST ROUTINE

005

005

005

005

005

DF20: BYTE

DF 21=DF 20
DF 22=DF 20

DF23: BYTE

DF 24=DF23
DF 32=DF23
DF25=DF 23
DF 26=DF 23
DF27=DF 23
DF 30=DF 23
DF 31=DF 23

DF 33: BYTE

DF 34=DF 33
DF 35-DF 33
DF 36=DF 33
DF 37=DF 23
DF&0=DF23
DF&1=DF 23
DF 42=DF 23
DF43=DF 23
DF 44=DF 23
DF 45=DF 23
DF 246=DF 33
DF 46=DF 33
DF 47=DF 33
DF 50=DF 33
DF51=DF 33
DF 52=DF 33
DF111= DF23

jviviviviviviel

DF124=DF33
DF 125=DF 33
DF 126=DF 33

DF127: .BYTE

DF 130=DF 127
DF131=DF127
DF 132=DF 33

DF133=DF127

COVOOVOO

D 13

18-SEP-"9 13:43 PAGE 19-2

$,0,5.0,5,0,5,0

4,0,5,0,5,0,5,0,5.5,2.5.,5.2,5.5.2.5.5.2

&£,0,5,0,5,0,5,0,5,5,3,5,5.3,5.5,3.5.5,3

4,0,5,0,5.0,0,0,5.5,2,5.5.2.5.5.,2.5.5.2

4,0,5.0,5,0,0,0,5,5,3.5,5.3.5.5.,3.5.5.3

SEQ 0159
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FLAG RESET AND CONSOLE TEST ROUTINE SEQ 0160
6735 070125 DF 146=DF 23
6736 070125 DF 147=DF 23
6737 070125 DF 150=DF 23
6738 070221 DF 151=DF 127
6739 070201 DF 152=DF 127
6740 070221 DF 153=DF 197
6741 070221 DF 154=DF 127
6742 070221 DF 155=DF 127
6743 070221 DF 156=DF 107
6744 070151 DF 157=DF 33
6745 070221 DF 160=DF 127
6746 070151 DF 161=DF 33
6747 070151 DF 162=DF 33
6748 070221 DF 163=DF 127
6749 070151 DF 164=DF 33 )
6750 070045 004 000 005 OF53: .BYTE 4,0,5.0,5,0,5,0,5.,5.2,5,5.2.5.5.2.5.5.2.5.5.2.5.5.2
675" 070245 DF 54=DF 53
6752 070245 DF55=DF 53
6753 070245 DF 56=DF 53
6754 070245 DF57-DF 53
6755 070245 DF 60=DF 53
6756 070245 DF&1=DF 53
6757 070245 DF62=DF 53
6758 070245 DF 63=DF 53
6759 070245 DF 64=DF 53
6760 070245 DF65-DF 53
6761 070245 DF 66=DF 53
6762 070245 DF 67=DF 53

6763 070277 004 000 005 DF70: _.BYTE 4,0.5,0,5.0.5.0.5.5.3.5.5.3.5.5.3.5.5.3.5.5.3.5.5.3
6764 070277 DF 71=DF 70

6765 070277 DF 72=DF 70
6766 070277 DF 73=DF 70
6767 070277 DF 74=DF 70
6768 070277 DF 75=DF 70
6769 070277 DF 76=DF 70
6770 070277 DF 77=DF 70
6771 070277 DF 100=DF 70
6772 070277 DF 101=DF 70
6773 070277 DF 102=DF 70
6774 070277 DF 103=DF 70
6775 070277 DF 104=DF 70
6776 070277 DF 105=DF 70
6777 070277 DF 106=DF 70
6778 070277 DF 107=DF 70
6779 070277 DF 110=D# 70

6780 070331 004 000 005 DF165: .BYTE 4,0,5.0,5.0,0,0,5.5.2,5.5.2.5.5.2.5.5.2.5.5.2.,5.5.2
6781 070331 DF 166=DF 165

6782 070331 DF 167=DF 165
6783 070331 DF 170=DF 165
6784 070331 DF171=DF165
6785 070331 DF172=DF 165
6786 070331 DF173=DF 165
6787 070331 DF 174=DF 165
6788 070331 DF175=DF 165
6789 070363 004 000 005 DF176: .BYTE 4,0,5,0,5.0.0.0.5.5.3.5.5.%.5.5.3.5.5.3.5.5.3.5.5.3
6790 070363 DF177=DF176
6791 070363 DF 200=DF 176
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(kFPBAQ FPI11F FLTG PNT PRT B MACRO M1111  18=-SEP-79 13:43 PAGE 19-4

FLAG RESET AND CONSOLE TEST ROUTINE

6792 070363 DF201=DF 176
6793 070363 DF 202=DF 176
6794 070363 DF 203=DF 176
6795 070363 DF 204=DF 176
6796 070363 DF 205=DF 176
6797 070363 DF 206=DF 176

€798 070415 004 000 00% DF210: .BYTE
6799 070425 004 000 005 DF207: .BYTE
6800 70425 DF211=DF 207

6801 07C451 004 000 005 DF212: .BYTE

6802 070451 DF 213=DF 212
€803 070451 DF 214=DF 21?2
6804 070451 DF215=DF 212
6805 070425 DF216=DF 207

6806 070501 004 000 005 DF217: _.BYTE
6807 070425 DF 220=DF 207

6806 070425 DF221=DF 207
6809 070425 DF 222=DF 207
6810 070425 DF 223=DF 207
6811 070425 DF 224=DF 207
6812 070425 DF 225=DF 207
6813 070451 DF 226=DF 212
6814 070451 DF 227=DF 212
6815 070451 DF 230=DF212
6816 070451 DF231=DF212
6817 070451 DF 232=DF212

6818 070510 004 000 005 DF233: .BYTE
gg;g 070525 004 000 005 DF234: .BYTE
6821 070534 004 000 005 DF235: .BYTE

6822 070525 DF 236=DF 234
6823 070525 DF237=DF234
6824 070525 DF 240=DF 234
6825 070510 DF 2471=DF 233
6826 070525 DF 242=DF 234
6827 070510 DF 243=DF 233
6828 070510 DF 244=DF 233

6829 070510 DF 245=DF 233
6830 070540 004 000 005 DF247: .BYTE
6831 070540 DF 250=DF 247
gg%% 070540 DF251=DF 247
6834 070546 004 000 005 DF252: .BYTE
6835 070552 004 000 005 DF253: .BYTE

6836 070552 DF 254=DF 253
6837 070552 DF255=DF253
6838 070552 DF 256=DF 253
6839 070552 DF257=DF 253
6840 070552 DF 260=DF 253
6841 0370552 DF261=DF 253
684¢ 070552 DF 262=DF 253
6843 070552 DF 263=DF 253
6844 070552 DF 264=DF253
6845 070552 DF265=DF 253
ggzg 070546 DF 266=DF 252

6848

".0.5.0.5,0,5,0
400:5100515951305050553:5050503'5151513

4,0,5.0,5,0.5.0.5.5.5.3.5.5.5.3,5,5.5,3,5.5.5.3

6¢,0,5.0,5.0.0C

4,0,5,0,5.5.3
$.0,5.0,5.0.0
4,0,5,0

.5.5.%5.5.5.3

4,0,5,0,5.0

4,0,5,0,5,0,5,0,5,5,0,5,5,0,5.5.0,5,5.0,5,5.3,5.5.3

SEQ 0161




(KFPBAQ FPITF FLTG PNT PRT B
FLAG RESET AND CONSOLE TEST ROUTINE

6849
6850
6851
6852
6853
6854
6855
6856
6357
6858
6859
6860
6861
6862
6863
6864
6865
6866
6867
6868
6869
6870
6871
6872
6873
6874
6875
6876
6877
6878
6879
6880
6881
6882
6883
6884
6885
6886
6887
6888
6889
6890
6891
6892
6893
6894
6895
6896
6897
6898
6899
6900
6901
6902
6903
6904
6905

070604
070624
070642

070670
070710
070732
070754
070772
071026

071044
071066
071102

001232
001313
001232
070604
070604
070604
070604
070604
070604
070604
070604
070604
070604
070604
070604
001232
001232
001232
001232
001232
001313
070772
070772
070772
070772
070772
070772
070772
070772
070772
00772
070772
070772
07077¢
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
076772
001232
001313
001313
071044

001234
037222
001234

001234
001234
001234
001234
001234
037335

MACRO M1111

037215
001240
037215

037215
037215
037215
037215
037215
001244

EVEN

G 13

18=-SEP~79 13:43 PAGE 19-5

SEG 0162

. THESE ARE ERRCR DATA TABLES (FORMATTED ABOVE):

DT1: .

WORD

.WORD

DT32=DT123
DT24=DT23
D125=DT23
D126=DT23
DT27=DT23
DT30=DT23
DT31=DT23
DT33=D123
DT34=DT23
DT35=pT23
DT36=DT23
DT37=D123
DT40=DT23
DT41=DT23
DT42=DT123
DT43=DT23
DT44=DT23
DT45=DT23
DT246=DT2
DT46=DT23
DT47=DT23
DT50=DT23
DT51=D723

Lw)
-
9,
n

(VP V1S P
o
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(V.
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~N
(V)

QOOOC0O
— et ——
— el ) —— ——
— el o b b
< NIt n
lw il wlw)
——
AV 1oV 1, ¥
NN

DT116=DT1

.WORD

.WORD
. WORD
.WORD
-WORD
.WORD

WORD

3

WORD
WORD
WORC
15

$STMPO,STMP1,STAB, STMP2 . $TAB, STMPS,$TAB, $TMPG
$CRLF ,MS1,$TMPZ SCRLF MS2,.8TMP4 0
$TMPO. $TMP1,STAS, $TMP2  SCRLF .MS$.$TMP3 SCRLF MS4L, STMPL 0

$TMPO,STMP1 STAB,STMP2 ,STAB,STMP4 ,$TMPS 0

$TMPQ,STMP1 ,STAB,STMP2,STAB STMP4 STAB, STMPS5 .0

$TMPO,.$TMPT STAB, STMP2,STAB STMP4 $TAB, STMP3,0
$TMPO,$TMP1 ,$TAB, STMP2 ,$TAB, STMPS 0

$TMPO,$TMPT ,S$TAB,STMP? ,STAB,STMP7 ,STAB,STMP10,S(RLF ,MS1,STMP3 SCRLF ,MS2,STMP
$CRLF ,MS5,$TMPS5 ,$CRLF ,MS6,$TMP6,0

$TMPO,$TMPT STAB $TMP2 $TAB, STMP11 STMP” STAB $TMP1(
$CRLF ,MS1_STMP3 $(RLF ,MS2,$TMP4
$CRLF ,MS5,$TMPS5  SCRLF ,MS6,3TMP6,0




(KFPBAQ FP1TF FLTG PN™ PRT B

FLAG RESET

6906
6907
6908
6909
6910
6911
6912
6913
6914
6915
6916
6917
6918
6919
6920
€921
6922
69¢ 3
6924
6925
6926
6927
6928
6929
6930
5931
6932
6933
6934
6935
6936
6937
6938
6939
6940
6941
6942
6943
6944
6945
6946
6947
6548
6949
6950
6951
6952
6953
6954
6955
6956
6957
6958
6959
6960
6961
6962

071120
071140
071154
071170

077044
071044
071044
071044
070772
070772
070772
070772
071044
071044
071044
070772
0710644
071044
070772
071044
071044
071044
071044
071044
071044
071044
070772
070772
070772
070772
071064
071044
071044
071044
071044
071044
070772
0710644
070772
070772
071044
070772
001232
001313
001313
001313
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120

001234
037222
037443
037375

MACRO M1111
AND CONSGOLE TEST ROUTINE

037215
001240
001244
001250

vlvlvivlolvivielololelvielols)]
—t =~ —f o —q = —t — =) —¢
—t b b el e D ) el ) — — = — —) b
24N N NN N NN PO PO NN PO NN —
VIS W) =S OO VS W)= O~
oW NN
ODDUOOUDOUC'UUOUC

DT144 DT
DT145=DT2
DT146=DT2
DT147=DT2

1
]
1
1
3
3
3
3
1
1
1
3
1
1
3
1
1
1
1
1
1
1
3
3
3

DT150 =DT ?

1

1

1

1

1

3

DTTS? DT2
DT160=DT11
DY161=DT23
DT162=DT23
DT163=DT115
DT164=DT23
DT53: .WORD
-WORD
. WORD
.WORD
DT754=DT53
DT55=DT53
DT56=DT53
DTS7=DT53
DT60=DT53
DT61=DT53
DT62=DT53
DT63=DT53
NT64=DT53
DT65=DT53
DT66=DT53
DT67=DT53
DT70=DT53
D171=pT153
DT72=D753

5
5
5
5
p)
5
5

H 13
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$TMPC.$TMP1 STAB, STMP2 STAB, STMP11 STAB $TMP
S$CRLF ,MS1,$TMP3 SCRLF .MS2,$TMP4

$CRLF ,MS11,8TMPS, SCRLF ,MS12,$TMP6

$CRLF ,MS7,$TMP7 ,$(RLF ,MS10,3TMP10,0

SEQ 0163




"KFPBAQ FP11F FLTG PNT
FLAG RESET AND CONSOLE

6963
6964
65965
6966
6967
6968
6969
6970
6971
6972
6973
6974
6975
6976
6977
6978
6979
6980
6981
6982
6983
6984
6985
6986
6987
6988
6989
6990
€991
6992
6993
6994
6995
6996
6997
6998
6999
7000
7001
7002
7003
7004
7005
7006
7007
7008
7009
7010
7011
7012
7013
7014
7015
7016
7017
7018
7019

071206
071226
07124¢
071256

071274
071310
071316
071336
071356

071370

071410
071430

071452

07120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120

71120
001232
001313
001313
001313
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206

001232
037215
001232
001313
001313
071316
001232
001313
001313

PRT B

MACRO M1111

TEST ROUTINE

001234
037222
037443
037375

001234
001242
001234
037610
037643

001234

037564
037626

001234

037215
001240
001244
001250

037215
000000
037215
001313
001313

037215

0N1313
001313

N37215

AN NN VIV WNNIN NN

DT105=DT
DT106=DT53
DT107=DT53
DT110=DT53
DT165: .WORD
.WORD
.WORD
. WORD
DT166=DT165
DT167=DT165
DT170=DT165
DT171=DT165
DT172=DT165
DT173=DT165
DT174=DT165
DT175=DT165
DT176=DT165
DT177=DT165
DT200=DT165
DT201=DT165
DT202=DT165
DT203=DT165
DT204=DT165
DT205=DT165
DT206=DT165

DT210: .WORD
.WORD
DT207: .WORD
.WORD

. WORD
DT211=DT207
DT212: .WORD

DT221=DT207
D1222=D1207
DT223=DT207
DT224=DT207
DT225=DT1207
DT226=DT212

113
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$TMPO,STMP1 ,STAB, STMP? STAB,STMP13 STMPT T $TMP "
S$CRLF ,MS1,$TMP3 SCRLF ,MS2, $TMPS

SCRLF ,MS11,8TMPS, SCRLF ,MS12,8TMP6

$CRLF ,MS7 ,$TMP7 ,$(RLF ,MS10,$™™P10,0

$TMPO,$TMP1 ,STAB STMP2 ,$TAB,STMP3
$TAB,$TMPL 0

STMPO,STMP1 ,STAB, STMP2 ,S(RLF ,MS41 SCRLF ,$TMP3
SCRLF ,MS42 ,SCRLF ,$TMP4 ,SCRLF ,MS43 ,SCRLF ,$TMPS
S$CRLF ,MS44 ,SCRLF ,$TMP6,0

$TMPO . STMP1 ,STAB STMP2 ,STAB,STMP10,$TAB, STMP 1

S$CRLF ,MS41,3CRLF,STMP3 ,SCRLF ,MS42 ,SCRLF ,$TMPS
$CRLF ,MS43,SCRLF ,STMPS ,SCRLF ,MS44 ,SCRLF ,$TMP6,0

$TMPO,$TMPT ,STAR,STMP2 ,STAB,$TMP3 $TMP, G

SEQ 0164
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FLAG RESET AND CONSOLE TEST ROUTINE SEQ 0165
7020 071370 DT227=DT212
7021 071370 0T1230=DT212
702¢ 071274 DT231=DT210
7023 071316 DT1232=DT1207
7024
7025
7026
o
7029 Q71472 001232 (01234 037215 D1233: .WORD  $TMPQ S$TMP1 ,$TAB S$TMP. S(RLF
7030 071504 037512 001244 001313 .WORD  MS37,$TMP5 SCRLF ,MS40,$TMPE
;8%; 071516 001313 037566 001250 .WORD  SCRLF _MS41,$TMP7,0
;8%2 071526 001232 001234 037215 DT234: .WORD  $TMPQO_STMP1,STAB,STMP2 $TAB,$TMP3 $TMPL,0
;8%2 077546 001232 001234 037215 ©DT235: .WORD  $TMPD,$TMP1,$TAB,$TMPZ,0
7037 071526 DT236=DT23¢4
7038 071526 DT237=DT234
7039 071526 DT260=DT234
7040 071472 D7261=D7233
7047 071526 DT242=DT234
7042 071472 DT243=DT233
7043 0721472 DT7244=DT233
7044 07147 DT7245=DT233

7045 071560 001232 001234 037215 DT247: .WORD  $TMPO,$TMP1 ,S$TAB,STMP/ STAB,$TMP3 (O
7046 071576 001232 001234 037215 D1250: .WORD  $TMPO,$TMP1,STAB $TMPZ,0

;82; 071576 DT1251=DT250

;823 071610 001232 001234 037215 DT252: .WORD  $TMPO,$TMP1,STAB,$TMP/,0

7051 071622 001232 001234 037215 D1253: .WORD $TMPO,STMP1,STAB $STMP2, $TAB, $TMP/ $TAB, $TMPI)
7052 071642 001313 037024 001254 .WORD  SCRLF ,MSA1,$TMP11 SCRLF ,MSA2 $TMP1?2
7053 071656 001313 037065 001244 .WORD  SCRLF MSA3Z S$TMPS5 SCRLF ,MSAL, STMPE
7054 071672 001313 037115 001240 LWORD  S$CRLF ,MSAS,$TMP3, SCRLF ,MSAG,$TMPS,0
7055 071622 DT254=DT253

7056 071622 DT255=DT253

7057 07162¢ DT256=DT253

7058 071622 DT257=DT253

7059 071622 DT260=DT253

7060 071622 DT261=DT253

7061 071622 DT262=DT253

7062 071622 DT263=DT253

7063 071622 DT264=DT253

7064 071622 DT265-DT253

7065

7066 071610 DT266-DT252

706~

7068

7069

7070

7071 ;12345

7072 000001 LEND




(KFPBAQ FP11F FLTG PNT FRT B

SYMBOL TABLt
AAADON 014406
AAA1 013404
AMA10 014022
AAATT 014060
AAATZ2 014116
AAATY 014154
AAA? 013442
AAA3 013500
AAAL 013536
AAAS 013574
AAAG 013632
AAA7 013670
AAAB 013726
AAA9G 013764
ABASE = 000000
ACDW1 = 000000
ACDWZ = 000000
ACPUOP= 000000
ACO  =X000000
AC1  =X000001
AC2  =X000002
AC3  =%000003
AC4  =X000004
ACS  =X000005
AC6  =X000006
AC7  =X000007
ADDWO = 000000
ADDW1 = 000000
ADDW10= 000000
ADDW11= 000000
ADDW12= 000000
ADDW13= 000000
ADDW14= 000000
ADDW15= 000000
ADDWZ = 000000
ADDW3 = 000000
ADDW4 = 000000
ADDWS = 000000
ADDW6 = 000000
ADDW? = 000000
ADDW8 = 000000
ADDWO = 000000
ADEVCT= 000000
ADEVM = 000000
AENV = 000000
AENWM = 000000
AFATAL - 000000
AMADR1= 000000
AMADR2= 000000
AMADR3= 000000
AMADR4= 000000
AMAMS 1= 000000
AMAMS2= 000000
AMAMS 3=
AMAMS S =
AMSGAD= 00000C
AMSGL G- 000000

AMSGTY=
AMTYP1=
AMTYF2=
AMTYP3=
AMTYP4=
APASS =
APR]IOR=
APT(CSU=
APTENV=
APTSI2=
APTSPO=
ASWREG=
ATESTN=
AUNIT =
AUSWR =
AVECT1=
AVECT?2=
B88BDON
BBBER1
BBBERZ
BBBER3
BBBER4
BBBP1
BBRBP2
8880
BB81

9y
]
~q
-
o
LI T T 1 T T I T T A L IO A T 1}

MACRO M1111

000000
000000
000000
000000
000000
000000
000000
000040
000001
000200
000100
000000
000000
000000
000000
000000
000000
015110
014664
014750
014776
015024
015070
015100
014414
014450
014476
014526
014554
014612
014620
000001
000001
000002
000004
000010
000020
000040

001000

K 13
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BPTVEC= 000014 PF10

CCCDON 016120 DF100
ccCd 015114 DF101
CCC10 015510 DF102
CCCI1 015544 DF103
(CC12 015600 DF 104
CCC13 015634 DF 105
ccce 015150 DF 106
CCcC3 015204 DF107
CCC4 015240 DF11

€ces 015274 DF110
Ccce 015330 DF111
ccc? 015364 DF112
ccc8 015420 DF113
ccco 015454 DF114
(KSWR = 104406 DF115
(MPSUB 01421 DF116
CMPTMP 014376 DF117
CNT = 000267 DF12

CORDON 033142 DF 120
CORFLG 033124 DF121
CORINT 033136 DF 122
CORMES 037665 DF123
CORSUB 032642 DF 124

CORTMP 033126 DF 125
CORTRP 033140 DF 126
CORTV 032740 DF127
CORTVO 033102 DF13

CORTV1 033106 DF130
COR1 032010 DF 131
COR10 032432 DF132
COR11 032476 DF133
COR12 032536 DF 134
COR13 032576 DF 135
COR2 032034 DF 136
COR3 032050 DF137
COR33 032062 DF14

COR4 032122 DF 140
CORS 032162 DF 141
COR6 032222 DF 142
COR7 032266 DF 143
CORS8 032326 DF 144
COR9 032372 DF 145
CPSPUR 036712 DF 146
CPTWO 036730 DF 147
CR = 000015 DF15

CRLF = 000200 DF150
DDDDON 017054 DF 151
DDD1 016124 DF 152
DDD2 016200 DF152
DDD3 016254 DF 154
DDD4 016330 DF155
DDDS 016404 DF156
DDD6 016460 DF157
pDD? 016534 DF16

DDISP = 177570 DF 160
DF1 070056 DF161

LI T T I T T F O T T I T 1

L I T T T O 7 I O T O A T T T [ T /'

070056
070277
070277
070277
070277
070277
070277
070277
070277
070056
070277
070125
070125
070125
070125
070175
070175
070175
070056
070175
070175
070175
070151
070151
070151
070151
070221
070056
070221
070221
070151
070221
070221
070151
070221
070175
070056
070175
070175
070175
070175
070175
070125
070125
070125
070056
070125
070221
070221
070221
070221
070221
070221
070151
070056
070221
070151

DF162
DF163
DF 164
DF 165
DF 166
DF167
DF17
DF170
DF171
DF172
DF173
DF174
DF175
DF176
DF177
DF 2
DF 20
DF 200
DF 201
DF 202
DF 203
DF 204
DF 205
DF 206
DF 207
DF 21,
DF210
DF211
DF212
DF213
DF214
DF 215
DF216
DF217
DF 22
DF 220
DF 221
DF 222
DF223
DF 224
DF225
DF 226
DF227
DF23
DF 230
DF 231
DF232
DF233
DF 234
DF 235
DF 236
DF237
DF 24
DF 240
DF 241
DF 242
DF 243

]

nanu i n Hunn

i nn

070151
070221
070151
070331
070331
070331
070106
070331
070331
070331
070331
070331
070331
070363
070363
070074
070115
070363
070363
070363
070363
070363
070363
070363
070425
070115
07" 15
07025
070451
070451
070451
070451
070425
070501
070115
070425
070425
070425
070425
070425
070425
070451
070451
070125
070651
070451
070451
070510
070525
070534
070525
070525
070125
070525
070510
070525
070510

SEQ 0166
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SYMBOL TABLE SEQ 0167 I
DF244 = 070510 DF67 = 070245 DH150 = 066262 DH232 = 067255 DH35 - 066262
DF 245 = 070510 DF7 = 070056 DH151 = 066623 DH233 067344 DHS6 = 066262
DF246 = 070151 DF 70 070277 DH152 = 066623 DH234 067405 DHS7 = 066262
DF247 070540 DF71 = 070277 DH153 = 066623 DH235 067473 DH6 = 066262
DF25 = 070125 DF72 = 070277 DH154 = 066623 DH236 067533 DHEO = 066262
DF250 = 070540 DF73 = 070277 DH155 = 066623 DH237 = 067405 DH61 = 066262
DF251 = (070540 DF74 = 070277 DH156 = 066623 DH24 = 066262 DHEZ = 066262
DF252 070546 DF75 = 070277 DH157 = 066262 DH240 067621 DHE3 = 066262
DF253 070552 DF76 = 070277 DH16 = 066262 DH241 = 067344 DH64 = 066262
DF254 = 070552 DF77 = 070277 DH160 = 066623 DH242 = 067621 DH6S = 066262
DF255 = 070552 DH1 066262 DH161 = 066262 DH243 = 067344 DH66 = 066262
DF256 = 070552 DH10 = 066262 DH162 = 066262 DH2ué = 067344 DHE7 = 066262
DF257 = 070552 DH100 = 066262 DH163 = 066623 DHc45 = 067344 DH7 = 066262
DF26 = 070125 DH101 = 066262 DH164 = 066262 DH246 = 066262 DH70 = 066262
DF260 = 070552 DH102 = 066262 DH165 = 066623 DH247 067711 DH71 = 066262
DF261 = 070552 DH103 = 066262 DH166 = 066623 DH2S = 066262 DH72 = 066262
DF262 = 070552 DH104 = 066262 DH167 = 066623 DH250 067756 DH73 = 066262
DF263 = 070552 DH105 = 066262 DH17 066413 DH251 = 067756 DH74 = 066262
DF264 = 070552 DH106 = 066262 DH170 = 066623 DH252 = 066352 DH75 = 066262
DF265 = 070552 DH107 = 066262 DH171 = 066623 DH253 = 066262 DH76 = 066262
DF266 = 070546 DH11 = 066262 DH172 = 066623 DH254 = 066262 DH77 = 066262
DF27 = 070125 DH110 = 066262 DH173 = 066623 DH255 = 066262 DISPLA 001142
DF3 = 070056 DH111 = 066262 DH174 = 066623 DH256 = 066262 DISPRE 000174
DF30 = 070125 DH112 = 066262 DH175 = 066623 DH257 = 066262 DIVDSU 016614
DF31 = 070125 DH113 = 066262 DH176 = 066623 DH26 = 066262 DIVDT 017044
DF32 = 070125 DH114 = 066262 DH177 = 066623 DH260 = 066262 DIVFSU 015674
DF 33 070151 DH11S 066623 DHZ2 066352 DH261 = 066262 DIVFT 016110
DF34 = 070151 DH116 = 066623 DH20 = 066262 DH262 = 066262 DSWR = 177570
DF35 = 070151 DH117 = 066623 DH2CO = 066623 DH263 = 066262 DT1 070604
DF36 = 070151 DH12 = 066262 DH201 = 066623 DH264 = 066262 DT10 = 070604
DF37 = 070125 DH120 = 066623 DH202 = 066623 DH265 = 066262 DT100 = 071120
DF4 = 070056 DH121 = 066623 DH203 = 066623 DH266 070016 DT101 = 071120
DF40 - 070125 DH122 = 066623 DH204 = 066623 DHZ? = 066262 DT102 = 071120
DF41 = 070125 DH123 = 066262 DH205 = 066623 DH3 = 066262 DT103 = 071120
DF&2 = 070125 DH124 = 066262 DH206 = 066623 DH30 = 066262 DT104 = 071120
DF&43 = 070125 DH125 = 066262 DH207 066762 DH31 = 06626< DT105 = 071120
DF44 = 070125 DH126 = 066262 DH21 066466 DH32 = 066262 DT106 = 071120
DF4S5S = 070125 DH127 = 066673 DH210 067052 DH33 = 066262 DT107 = 071120
DF46 = 070151 DH13 = 066262 DHZ211 = 067052 DH34 = 066262 DT11 = 070604
DF47 = 070151 DH130 = 066623 DH212 = 066762 DH35 = 066262 DT110 = 071120
CFS = 070056 DH131 = 066623 DH213 = 066762 DH36 = 066262 DT111 = 070772
DF50 = 070157 DH132 = 066262 DH214 = 066762 DH37 = 066262 DT112 = 070772
DF51 = 070151 DH133 = 066623 DH215 = 066762 DH4 = 066262 DT113 = 070772
DFS2 = 070151 DH134 = 066623 DH216 = 067052 DH4O = 066262 DT114 = 070772
DF 53 070245 DH135 = 066262 DH217 067113 DH41 = 066262 DT1iS 071044
DF54 = 070245 DH136 = 066623 DH22 066555 DH42 = 066262 DT116 = 071044
DFS55 = 070245 DH137 = 066623 DH220 066722 DH43 = 066262 DT117 = 071044
DF56 = 070245 DH14 = 066262 DH221 = 067052 DH44 = 066262 DT12 = 070604
DFS7 = 070245 DH140 = 066623 DH222 = 066722 DH4S = 066262 DT120 = 071044
OF6 = 070056 DH141 = 066623 DH223 = 067052 DH46 = 066262 DT121 = 071044
DF6C = 070245 DH142 = 066623 DH224 = 066722 DH47 = 066262 DT122 = 071044
DF61 = 070245 DH143 = 066623 DH225 = 067052 DHS = 066262 DT123 = 070772
DF62 = 070245 DH144 = 066623 DH226 067166 DH50 = 066262 DT124 = 070772
DF63 = 070245 DH145 = 066262 DH227 067255 DH51 = 066262 DT125 = 070772
DF64 - 070245 DH146 = 066262 DHZ23 = 066262 DH52 = 066262 DT126 = 070772
DF65 = 070245 DH147 - 066262 DH230 = 067166 DH53 = 066262 DT127 = 071044
DF66 - 070245 DH15 = 066262 DH231 - 067255 DH54 = 066262 DT13 = 070604
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DT130 = 071044
DT131 = Q71044
D132 = 070772
DT133 = 071044
DT134 = 071044
D1135 = 070772
07136 = 071044
DT137 = 071044
DT14 = 070604
DT140 = 071044
DT141 = 071044
DT142 = 071044
DT143 = 071044
DT144 = 071044
DT145 = 070772
DT146 = 070772
DT147 = 070772
DT1S = 070604
DT150 = 070772
DT151 = 071044
DT152 = 071044
DT153 = 071044
DT154 = 071044
DT155 = 071044
DT156 = 071044
DT157 = 070772
DT16 = 070604
DT160 = 071044
DT161 = 070772
01162 = 070772
DT163 = 071044
DT164 = 070772
DT165 071206
DT166 = 071206
07167 = 071206
D117 070670
DT170 = 071206
DT171 = 071206
DT172 = 071206
01173 = 071206
DT174 = 071206
DT175 = 071206
DT176 = 071206
01177 = 071206
D12 070642
D120 070710
01200 = 071206
01201 = 071206
01202 = 071206
DT1203 = 071206
DT204 = 071206
DT205 - 071206
01206 = 071206
D1207 071316
D121 070732
D1210 071274
DT211 = 071316

o nu
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MACRO M1

071370
071370
071370
071370
071316
071452
070754
071316
071316
071316
071316
071316
071316
071370
071370
070772
071370
071274
071316
071472
071526
071546
071526
071526
070772
071526
071472
071526
071472
071472
071472
070772
071560
070772
071576
071576
071610
071622
071622
071622
071622
071622
070772
071622
071622
071622
071622
071622
071622
071610
070772
070604
070772
070772
070772
070772
070772
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DT3S = 070772 EM101
D136 = 070772 EM102
DT37 = 070772 EM103
D14 = 070604 EM104
D140 = 070772 EM105
DT41 = 070772 EM106
DT42 = 070772 EM107
DT43 = 070772 EM11

D144 = 070772 EM110
D145 = 07072 EM111
DT46 = 070772 EM112
D147 = 070772 EM113
DT5 = 070604 EM114
DTS00 = 070772 EM115
DT51 = 070772 EM116
DI52 = 070772 EM117
D753 071120 EM12

D154 = 071120 EM120
DTSS = 071120 EM121
D156 = 071120 EM122
D157 = 071120 EM123
DT6 = 070604 EM124
DT60 = 071120 EM125
DT61 = 071120 EM126
DT62 = 071120 EM127
DT63 = 071120 EM13

DI64 = 071120 EM130
D765 = 071120 EM131
D166 = 071120 EM132
D167 = 071120 EM133
DT7 = 070604 EM134
D770 = 071120 EM135
0171 = 071120 EM136
D772 = 071120 EM137
D773 = 071120 EM14

Dr7é = 071120 EM140
D175 = 071120 EM141
D176 = 071120 EM142
D177 = 071120 EM143
EEEDON 0200064 EM144
EEET 017060 EM145
EEE10 017454 EM146
EEE1T 017510 EM147
EEE12 017544 EM15

EEE13 017600 EM150
EEE2 017114 EM151
EEE3 017150 EM152
EEES 017204 EM153
EEES 017240 EM154
EEEG 017274 EM155
EEE7 017330 EM156
EEE8 017364 EM157
EEED 017420 EM16

EMTVEC= 000030 EM160
EM1 037724 EM161
EM10 040543 EM162

EM100 053701 EM163

053764
054160
054356
054466
054633
054742
055051
040650
055160
043775
044052
044130
044206
044265
044363
044422
040757
044560
044716
045053
045210
045266
045345
045423
045502
041066
045560
045637
045775
046133
046277
046426
046563
046720
041202
047006
043775
044052
047075
047153
047232
047377
047544
041314
047710
050054
050142
045210
045266
050231
050307
050366
041426
050533
050671
051036
051202

EM164
EM165
EM166
EM167
EM17
EM170
EM171
EM172
EM173
EM174
EM175
EM176
EM77
EM2
EM20

EM201
EM202
EM203
EM204
EM205
EM206
EM207
EM21

EM210
EM211
EM212
EM213
EM214
EM215
EM216
EM217
EM22

EM220
EM221
EMO22
EM223
EM224
EM2S
EM226
EM2Q7
EM23

EM230
EM231
EM232
EM233
EM234
EM235
EM236
EMI37
EM24

EM240
EM24 1
EM242
EM24 3
EM244
EM24S

051337
055270
055354
055437
041523
055471
055557
055702
055767
056135
056303
056415
056501
037756
041600
056564
056616
056705
057047
057211
057277
057445
057613
041632
057655
057717
060063
060247
060433
060617
061003
061165
041664
061227
061457
061723
062154
062421
062652
063117
063252
041745
063405
063541
057655
063675
063734
064020
064066
064121
042022
064205
064241
064 344
064400
064503
064542

SEQ 0168
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EM246 043405
EM247 064624
EM25 042120
EM250 064660
EM251 064712
EM252 064745
EM253 065036
EM254 065122
EM255 065207
EM256 065275
EM257 065364
EM26 042205
EM260 065452
EM261 065547
EM262 065631
EM263 065722
EM264 066007
EM265 066074
EM266 066161
EM27 = 042120
EM3 040012
EM30 042303
EM31 042355
EM32 041770
EM33 042422
EM34 042445
EM35 042477
EM36 042552
EM37 042620
EM4 0460117
EM4O 042643
EM4] 042675
EML2 042750
EML3 043101
EMLS 043232
EM&S 043300
EMLé 043353
EM47 043430
EMS 040224
EMS0 043564
EMS1 043637
EMS2 043705
EMS3 051535
EMS54 051566
EMS55 051503
EM56 051616
EMS?7 051707
EM6 040331
EM60 051777
EMO1 052101
EM62 052275
EM63 052471
EMO4 052602
EM65 052721
EM6S J53034
EMG7 053103
EmM7 0404 36

EM70
EM7)
EM72
EM73
EM74
EM7S
EM76
EM77
ERM10
ERROR
ERRVEC
ERTYPE
ERT1
ERT?2
ERT3
ERT4
ERTS
FFFDON
FFF1
FFF2
FFF3
FFF&
FPSPUR
FPVECT=
GGDATO
GGDONE
GGERO
GGER1
GGER’0
GGER11
GGER12
GGER13
GGER14
GGER1S
GGER16
GGER17
GGER18
GGER19
GGER2
GER20
GGER3
GGER&
GGERS
GGER6
GGER?7
GGER8
GGER9
GGGDON
GGG1
GGG10
66611
66612
GGG13
6G614
6GG2
6G6G3
6GG4

" n
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053166
053217
053247
053247
053301
053410
053501
053571
034152
1040C0
000004
036204
036370
036624
636630
036642
036654
02061 4
020070
020744
020220
029274
036660
000244
011540
011660

10366

GGGS
6GG6
GGG/
GGGS8
GGGY
OGP
GGP2
GGP3
GGP4
GGPS
GGP6
GGP7
GGP8
GGP9
GG
GG10
GG
GG12
GG13
GG14
GG15
GG16
GG17
GG18
GG19
GG2
GG20
GG21
GG22
GG23
6G24
GG2S
GG26
GG27
GG28
GG3
GG4
GGS
GG6
GG/
GG8
GG9
GTSWR =
HHDATOQ
HHDONE
HHERO
HHEROO
HHER1
HHER10
HHER?2
HHER3
HHER&
HHERS
HHERG
HHER?7
HHERS
HHER9

024464

006406

HHHDON 030004
HHH1 025702
HHH10 027002
HHH11 027102
HHH12 027202
HHH13 027302
HHHZ 026002
HHH3 026102
HHH4 026202
HHHS 026302
HHHE 026402
HHH7 026502
HHHS 026602
HHH9 026702
HHPO 006602
HHP1 006612
HHP10 006722
HHP11 006732
HHP?2 006622
HHP3 006632
HHP4 006642
HHPS 006652
HHP6 006662
HHP?7 006672
HHPS 006702
HHP9 006712
HHTRAP 006522
HH1 005022
HH10 005234
HH11 005252
HH12 005302
HH13 005324
HH14 005344
HH15 005354
HH16 005362
HH17 005400
HH18 005436
HH19 005460
HH2 005052
HH2O 005470
HH21 005506
HH22 005536
HHZ23 005560
HH24 005570
HH2S 005606

HH3 005074
HH4 005114
HHS 005124
HH6 005132
HH7 005144
HH8 005202
HH9 005224
HT = 000011

HXDATO 013270
HXDONE 013400
HXER1 012656
HXER10 013146

HXER11
HXER12
HXER13
HXERZ2
HXERZ2?2
HXER3
HXER33
HXER4
HXERS
HXER6
HXER66
HXER?
HXERS
HXER9
HXP1
HXP2
HXP3
HXP4
HXPS
HXP6
HXP7
HXP8
HX1
HX10
HX11
HX12
HX13
HX14
HX15
HX16
HX165
HX17
HX18
HX19
HX2
HX20
HX21
HX2?2
HX23
HX 24
HX2S
HX26
HX27
HX28
HX29
HX3
HX30
HX31
HX 32
HX33
HX 34
HX3S
HX4
HXS
HX6
HX7
HX8

SEQ 0169
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SYMBOL
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Pt gt P P g

[OTVEC=
JJJDON
JJuI
JJJ2
JJJ3
JJJ4
KKKDON
KKK 1
KKK3
KKK&
KKKS
LF
LLLDON
LLLT
LLeZ
LeL3
LI LS
LOOP
LPERR =

THEE

MOODDO
MOODD 1
MODDOV
MODD SU
MODDTO
MODDT1
MODF DO
MOOF D1
MODF OV
MODF SU
MODF T0
MOOF T1
MODP1
MSA1
MSAZ
MSA3
MSAS
MSAS
MSA6
mMS1
MS10
mMs11
MS12
MS2
mMS3

TABLE

012056
021454
020620
020664
020730
020774
000020
022414
021460
021544
021630
021774
0232.,6
022420
022464
022530
022574
= 000012
024220
023262
023346
023432
023516
005020
104413
030732
030010
030062
030134
030206
030260
000266
031740
031750
031352
027406
027764
027774
030712

037240
037260

MS37
MS4
MS40
MS41
MS415
MS4 2
MS43
MS44
MSS
MS6
MS?7
MULDSU
MULDT
MUL F SU
MULFT
NNNDON
NNNT
NNNZ
NNN3
NNNS
OVDNTT
ovDTT
OVFNTT
OVFTT
OVUNDN
OVUNDT
OVUNFN
OVUNFT
PIRQ =
PIRQVE=
POWERM
PROGNU-
PRO
PR1
PR2
PR3
PR4
PR5S

MACRO M11 M

037512
037307
037530
037564
037544
037610
037626
037643
037335
037357
037375
020354
02060«
017640
020054
031760
030736
031040
031142
031244
022404
024210
021444
023246
022004
023606
021044
022644
177772
000240
037150
000002
000000
000040
000100
000140
000200

1727774
001140
000176

B 14
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Sw0 = 000001 $ATY]
SwQ0 = 000001 $SATY3
swO1 = 000002 SATYS
SwQ2 = 000004 $AUTOB
Sw03 = 000010 $BASE
SwQ4 = 000020 $BDADR
Sw05 = 000040 $BDDAT
SwO6 = 000100 $8ELL
SwQ7 = 000200 $COWI
Sw08 = 000400 $CDW2
Sw09 = 001000 $CHARC
Swl = 000002 $CKSWR
Sw10 = 002000 $CLR.T
Sw11 = 004000 $SCMTAG
Swi2 = 010000 $CMi
Sw13 = 020000 $CM2
SWi4 = 040000 $CM3
SwW15 = 100000 $CM4
Sw2 = 000004 $CNTLG
sw3 = 000010 $CNTLU
Swé = 000020 $CPUOP
SW5 = 000040 $CRLF
swé6 = 000100 $DDWO
SwWw7 = 000200 $DDW1
sw8 = 000400 $DDW10
Sw9 = 001000 $DDW11
TAB = 000011 $DDW12
TBITVE= 000014 $DDW13
TKVEC = 000060 $DDW14
TPVEC = 000064 $DDW15
TRAPVE= 000034 $DDW2
TRTVEC= 000014 $DDW3
TST1 005020 $DDW4
TST10 017056 $DDWS
TST11 020066 $DDWS
TST12 020616 $DDW/
TST13 021456 $DDW8
TST14 022416 $DDW9
TST1S 023260 SDEVCT
TST16 024222 $DEVM
TST17 025700 SDOAGN
TST2 006744 $ENDAD
TST20 030006 SENDCT
TST21 030734 SENULL
TST22 031762 $ENV
TST23 033144 SENVM
TST3 011662 $EOP
TST4 013402 $EOPCT
TSTS 014410 SERFLG
TST6 015112 SERMAX
TST7 016122 $SERROR
TYPE = 104401 SERRP(
TYPOC = 104402 S$ERRTB
TYPON = 104404 SERTTL
TYPOS = 104403 $ESCAP
$APTHD 004322 SETABL
SATYC 035054 SETEND

035030
035036
035046
001134
001372
001122
001126
001306
001376
001400
034576
035276
033346
001100
000024
000050
000024
000024
035705
035700
001344

np+713

o |

001402
001404
001426
001430
001432
001434
001436
001440
001406
001410
001412
001414
001416
001420
001422
001424
001326
001374
033366
033356
033200

SFATAL
$FFLG
SFILLC
$FILLS
$GDADR
$GDDAT
$GET4?
$GTSWR
$SHD =
$HIBTS
$ICNT
$ILLUP
$INTAG
SITEMB
$LF
SLFLG
$LOOP
$LPADR
SLPERR
$MADR1
SMADR?2
SMADR3
SMADRS
SMAIL
SMAMS 1
SMAMS 2
SMAMS 3
SMAMS 4
$MBADR
SMFLG
SMNEW
$MSGAD
$MSGLG
$MSGTY
SMSWR
SMTYP1
sMTYP?
SMTYP3
SMTYP4
SMXCNT
$NULL
SNWTST=
SOCNT
$SOMODE
$OVER
$PASS
SPASTM
SPWRAD
SPWRDN
SPWRMG
$SPWRUP
$QUES
$RDCHR
$RDSZ =
$REGAD
$REGO
$REG1

035273
033424
001106
001110
001350
001354
001360
001364
001316
001346
001352
001356
001362
004324
035272

SRS B3LR33R
Bur Y P g S ghar R i g gargar gy 4

-Nvivd S bt v
S B WNAWNNON B NOW

—~
V) =

000001

001162
001164

SEQ 0170

e - e STmn SEmn GEn tmmn S emn S U, TN SEy (ER P P Gp P ey gy Py ey gy gy gy ey Ay ) g gy ey gy gy S P PN P S S S P P Y P AP Y EYEYRE™ a  P ee




C 14
(KFPBAQ FP11F FLTG PNT PRT B MACRO M1111  1B-SEP-79 13:43 PAGE 19-14

SYMBOL TABLE SEQ 017
$REG1I0 001202 SRESRE 034212 S$TESTN 001322 $TMP22 001276 STYPE 034250
$REG11 001204 SRINAD 033426 $7IMES 001302 $TMP23 001300 STYPEC 034462
SREGIZ 001206 SRTRN 033422 $TK8 001146 $TMP3 001240 STYPEX 034600
SREG13 001210 $SAVRE 034154 $7KS 001144 $TMPG 001242 $TYPOC 034626
$REG14 001212 $SAVR6 036202 $TMPO 001232 $TMPS 001244 S$STYPON 034642
SREGTS 001214 $SCOPE 033436 STMP1 001234 $TMP6 001246 $TYPOS 034602
SREG16 001216 $SETUP= 000137 $TMP10 001252 $STMP7 001250 SUNIT 001330
$REG17 001220 $STUP = 177777 STMP11 001254 $TN = 000023 SUNITM 004332
BREGZ 001166 $SVLAD 033644 $TMPIZ2 001256 $7P8 001152 SUSWR 001342
$REG20 001222 $SVPC = 004322 $TMP13 007260 $TPFLG 001157 SVECT1 001366
BREG21 001224 $SWR = 177400 $TMP14 001262 $TPS 001150 SVECTZ2 001370
BREGZZ2 001226 $SWREG 001340 $TMP15 001264 $STRAP 035734 $XTSTR 033450
$REG23 001230 $SWRMK= 000000 $TMP16 001266 $TRAPZ2 035756 $$GET4= 000001
$REG3 001170 $SWRMS= 000200 $TMP17 001270 $TRP = 000014 S$OFILL 035025
BREG4 001172 $TAB 037215 $TMP2 001236 $TRPAD 035770 JAPER 036746
BREGS 001174 $TBIT 033430 $TMP20 001272 $TSTM 004326 LRSET 036754
SRFG6 001176 $TERM = 00003C $TMP21 001274 $TSTNM 001102 L8X - 004322
SREG7 001200
. ABS. 071710 000

000000 001

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 58376 WORDS ( 229 PAGES)
DYNAMIC MEMORY: 20434 WORDS ( 78 PAGES)

ELAPSED TIME: 00:15:56

(KFPBAO.BIN,CKFPBAD.SEQ/(RF (KFPBAQ.MLB/ML,(KFPBAQD.P11

. S GAmn ey G R Y Gy (Y Gy gy, RNy gy ge—y g ey ey g gE— e— e e ey Ny gL N, N ) PR P a s A e




e

(REATED BY MACRO ON 18-SEP-79 AT 13:50

(KFPBAQ

SYMBOL CROSS REFERENCE
SYMBOL VALUE
AAADON 014406
AAA1 013404
AAA10 014022
AAAT1T 014060
AAAT2 014116
AAA13 014154
AAA?2 013442
AAA3 013500
AAAL 013556
AAAS 013574
AAAG 013632
AAA7 013670
AAAB 013726
AAAG 013764
ABASE = 000000
ACDW1 = 000000
ACDWZ2 = 000000
ACPUOP 000000
ACO -%000000
AC1 2000001
AC2 =%000002
AC3 =%000003
AC4 -X000004
ACS =X000005
AC6 =X000006
AC7 =X000007
ADDWO - 000000
ADDW1 = 000000
ADDW10 = 000000
ADDW11 = 000000
ADDW12 = 000000
ADDW13 = 000000
ADDW14 - 000000
ADDW15 - 000000
ADDWZ - 000000
ADDW3 - 000000
ADDW4 - 000000
ADDW5 0vod000
ADDW6 000000

REFERENCES

12-2020
#11-1821
#11-1952

#12-2106

8-890
8-890
8-890
8-890
*9-928
*9-1016
*9-1182
9-1252
11-1362
*11-1568
*11-1638
*12-2132
*13-2644
«13-3240
14-3754
*16~4742
17-5373
*17-5488
*15+4375

ooooouooooooo'ooocooooooooo
(o ]
O
o

*9-930
*3-1018
*9-1184
9-1263
11-1388
*11-1583
11-1643
*12-2152
13-2651
13~-3247
14-3832
*»16=-4751
x17-5373
*17-5502
15-4390

PAGE 1
CREF

9-933
9-1921
9-1187
*9-1289
11-1414
*«11-1586
*11-1664
*12-2154
+13-2887
14-3319
*15-3971
16~4757
«17-5386
«17-551¢
*14=4744

D 14

*0=-962
*9-1038
9-1198
*9-1291
*11-1486
1i1-1589
*11-1668
*12-2174
*13-2894
*14-3473
*15+-3990
*16-4980
*17-5400
*17-5559
16~4759

*9-964
*9-1040
*9-1223
9-1294
*11-1489

» % »

»

9-967
9-1043
*9-1225
*11-1315
11-1496
*11-1605
=12-2053
*12-2452
*13-3034
14=-3499
15-4084
16-4996
*17-5430

16-4998

*9-986
«9-1158
9-1228
*11-1317
*11-1520
11-1608
12-2059
*12-2459
*13-3042
14-3570
*15-4373
*16-5199
*17-5444

*16=-5201

*9-G88
+9-1160
*0-1247
11-1320
*11-1527
*11-1633
12-2087
12-2466
13-3049
*14-3719
*«15-4382
*16-5208
*17-5460

16-5217

SEQ 0172




(kKFPBAQD

SYMBOL CROSS REFERENCE
SYMBOL VALUE
ADDUE = 999000
ADDWS = Q00000
ADEVCY = 000000
ADEVM = 000000
AENV = 000000
AENVM = 000C00
AFATAL = 000000
AMADR1 = GOO000
AMADRZ = 000000
AMADRY = 000000
AMADRSL = 000000
AMAMST = 000000
AMAMS? = 000000
AMAMSS = 000000
AMAMSSL = 000000
AMSGAD - 000000
AMSGLG - 000000
AMSGTY = 000000
AMTYPT - Q0000
AMTYP? = 000000
AMTYP3 = 000000
AMTYPS4 = 000000
APASS = 000000
APRIOR = 000000
APTCSU - 000040
APTENV = 000001
APTSIZ = 000200
APTSPC = 000100
ASWREG = 000000
ATESTN = 000000
AUNIT 000000
AUSWR - 000000
AVECTT1 = 000000
AVECT?2 = 000000
BB8BDON 015110
BBBER1 014664
BBBER?2 014750
BBBER3 014776
BBBERSG 015024
BB8P1 015070
BRBP2 015100
BBBO 014414
B8B1 014450
BB8.2 014476
B8B83 014526
B8B4 014554
B885 014612
BBB6 014620
BITO0 000001
BITOO 000001
BIT01 000002

CREATED BY

8-890
-890
-890
-890
-890
-890
-890
-890
3-890
8-890
8-890
8-890
8-890
8-
8-

Q0 Co G0 00 Qo 00 00

890

890
8-890
8-890
8-890
g-890
8-890
8-890
8-890
8-890

NN SN WNNLO0 BN
NN OO NN = 0ONIWNOON

8-890
-£90
-890
-890
-890
-890
-890
-890
~-890
-850
-890
-890
-890

ooo'oooooooooooonoooooooooooo
(o o}
O
o

#17-5655
17-5651

#17-5655
17-5655
8~-890
8-890
8-890
8-890
8-890
8-890
12-2224

#12-2132
#12-2154

#12-2179
#12-2184

’-877
7-877

MACRO ON "B-SEP-79 AT 13:50
REFERENCES

17-5655
#17-5655

12-2232

12-2197
12-2201

12-2153
#12-2256

12-2184

PAGE ¢
CREF

#17-5655

12-2240

#12-2227
#12-2235

12-2177

E 14

12-2253

#12-2255

#12-2260

SEQ 0173




(KFPBAD CREATED BY
SYMBOL CROSS REFERENCE
SYMBOL VALUL
BITOZ2 = 000004
BITO3 = 000010
BITO4 = 000020
BITOS = 000040
BITO6 = 000100
BITO7? = 000200
BITO8 = 000400
B81T09 = 001000
BITY = 000002
BIT10 = 002000
BIT11 = 004000
BIT12 = 010000
BIT13 = 020000
BIT14 - 040000
BIT1S = 100000
BiT? = 000004
BIT3 = 000010
BIT4 - 000020
BiTS = 000040
8IT6 = 000100
BIT?7 = 000200
BIT8 - 000400
8IT9 = 001000
BPTVEC = 000014
CCCDON 016120
cca 015114
€Ccc10 015510
ccen 015544
cce12 015600
€Ccc13 015634
ccee 015150
ccc3 015204
CCC4 015240
CCCs 015274
ccceé 015330
ccecrz 015364
cccs8 015420
(cco 015454
(KSWR - 104406
CMPSUB 014216
CMPTMP 014376
(NT 000267

MACRO ON 18-SEP-79 AT 13:50

REFERENCES
#7-877
#7-877
n7-877
87-877
n7-877
n7-877
N7-877
n7-877
#7-877
n7-877
#7-877
n7-877
#7-877
#7-877
#7-877
n7-877
#7-877
#7-877
#7-877
#7-877
n7-877
n7-877
#7-877
#7-877
12-2420
#12-2274
#12-2376
#12-2387
#12-2399
#12-2410
#12-2285
#12-22%96
#12-2308
#12-2319
#12-2330
#12-2341
#12-2353
#12-2365
17-5645
11-1822
11-1953
12-2086
#9-892
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896

7-877
7-877
7-877
7-877
7-877
7-877
7-877
7-877

17-5647
17-5645
17-5643
17-5647
17=-5645

#12-2507

7=5647
1-1833
12-1971
12-2098
9-896
9-896
9-896
9-896
9-896
9-896
9~896
9-896
9-896
9-896

—

PAGE 3

CREF
17-5645
17-5645 17=5647
17-5647  #17-~5659
11-1846 11-1859
12-1988 12-2005

#12-2102

9-896 #9-896
9-896 #9-896
9-896 #9-896
9-896 #9-896
9-896 #9-896
9-896 #9-896
9-896 #9-896
9-896 #9-896
9-896 #9-896
9-896 #9-896

14

175647

11-1886

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

11-1903

#9-896
#9-896
#9-896
#9-896
#9~-896
#9-896
#9-896
#9-896
#9-896
#9-896

11-1920

0-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

11-19%7

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

SEQ 0174




(KFPBAQ

SYMBOL CROSS REFERENCE

SYMBOL

(ORDON

(REATED BY
VALUE

033142

MACRO ON 18-SEP-79 AT 13:50

REFERENCES
#9-896
#9-896
#95-896
#9-896
#9-836

#9-896
#9-896
#9-896
#9-896
#9-89¢6
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
»9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896

#9-896
17-5350

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

9-896
17=-5522

JAGE &
ZREF

n9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#3-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9~-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896

#9-896
17-5618

G 14

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-89¢€
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

#17-5635

#9-866
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9~896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-396
9-896
9-896
9-896
9-896
9-896
9-896

9-896
9-896
9-896

—_—

SEQ 0175




(kfPBAD

SYMBOL (CROSS REFERENCE
SYMBOL VALUE
CORFLG 033124
CORINT 033136
CORME S 037665
roORSUB 032642
CORT™MP 033126
CORTRP 033140
(ORTV 032740
CORTV0 G33102
CORTV 033106
{OR1 032010
(OR10 032432
COR11 032476
{0R1?2 032536
COR13 032576
(ORZ2 032034
COR3 032050
COR33 032062
COR4 032122
LORS 032162
CORG 032222
COR7 032266
(OR8 032326
COR9 032372
C(PSPUR 036712
(FTWO 036730
(R - 000015
CRLF 000200
DDDDON 017054
DDD1 016124
DDDZ2 016200
DDD3 016254
DDDS 016330
DDD5S 016404
ODD6 016460
DOD?7 016534

CREATED BY

MACRO

17= 5375

[ 4
#17-5483
#17-5497
#17-5511
17-5352
17-5349
17-5364
#17-5381
#17-5395
#17-5409
#17-5425
n17-5439
#17-5455
11-15872
#17-5858
#7-877

n7-875

18-5933
18-5958
18-6005
18-6028
18-6082
18-6133
18-6155
18-6182
18-6221
18=-6341
18-6369
18-6376
18-6378
18-6382
18=6423
12=-2601
#12-2520
#12-2531
#12-2542
#12-2553
#12-2564
812=-2577
£#12-2589

!

ON VHNWNND N VN
NGO —OW~N =00
ON OO ONPOND N — OO0

=

——d d b —d b d b
\J\‘\I?‘m\l\l\l
(WAL, L RV, LV U, LW, RV, |

R
—t
~

'
N

17=-5601
#17-5612
#17-5352

#17-5357
17-5355
#17-53%367

223

427

ON 18-SEP-79 AT 13.50
REFERENCES

#17-536

11-1737

17-5651
9-904

18-5944
18-5962
18-6008
18-6050
18-6104
18-6143
18-6169
18-6185
18-6225
18-6367
18-6370
18-6376
18-6379
18-6383

PAGE 5
CREF

17=5416
*17=5569
#17-5623

17=-5410
#17-5621

#'7-5610

17-5354

9-904

18-5946
18-5964
18-6010
18-6052
18-6114
18-6144
18-6171
18-06187
18-6233
18-6367
18-6370
18-6376
18-6380
18-6383

H 14

17-5426

17-5358

o:oaooooooooo.ooooocooooooo
o
-l
@
co

17=5440

¥17-5847

-5651

=00 VY
NN —=20W
= OWO

~
~

N NUNINANRN = — —
O NNO WO~
S ONMNNOONYOW

~
~

onoooooooooomo'ooooooooooocow
cooooorOrOrONONONONONWNYNWN

— ] —d d o cmd cd —md wrnd e e rmd b

17-5461
#17-5620

17-5456

17-5891

17-5474

175469

18-5913
18-5954
18-6002
18-6022
18-6073
18-6135
18-6151
18-6179
18-6194
18-6261
18-6368
18-6375
18-6378
18-6381
18-6419

17-5490

17-5484

18-5933
18~5956
18-6003
18-6024
18-6080
18-6137
18-6153
18-6180
18-6217
18-6243
18-6369
18-6375
18-6378
18-6381
186421

SEQ 0176




|
K FPBAQ

SYMBGL CROSS REFERENCE

SYMBOL
ODISP
DF 1

&

ivivivivivio iy
TR T T TR ™™
PR S " S N S Y
— b h bk (D
C ~NO WV wWh=0O N
LN O T T 7 I T T T I O T T I T O T A |

N — —

(REATED BY MACRO ON 18-SEP-79 AT 13:50
REFERENCES
#7-877

VALUE
= 177570
070056

070056
070277
070277
070277
070277
070277
070277
070277
070277
070056
070277
070125
070125
070125
070125
070175

070175
070175
070056
070175
070175
070175
070151
070151
070151
070151
070221

070056
070221
070221
070151
070221
070221
070151
070221
070175
070056
070175
070175
070175
070175
070175
070125
070125
070125
070056
070125

L T T T O B VA |

8-890
#19-6663
19-6673
#19-6670
#19-6771
#19-6772
#19-6773
¥19-6774
#19=-6775
#19-6776
819-6777
n19-6778
819-6671
R19=6779
#19-6706
819-6707
#19-6708
#19-6-09
#19-6710
19-673%1
#19-6711
819-6712
n19-6672
#19-6713
#19-6714
#19-6715
#19-6716
219-6717
#19-6718
#19-6719
#19-6720
19-6741
n19-6673
#19-6721
#19-6722
#19-6723
#19-6724
#19-6725
#19-6726
#19-6727
#19-6728
n19-6674
#19-6729
#19-6730
#19-6731
#19-6732
#19-6733
#19-6734
#19-6735
#19-6736
#19-6675
n19-673%7

114

PAGE 6

CREF
9-903
19-6665 19-6666 19-6667
19-6674 19-6675 19-6676
19-6711 19-€71¢ 19-6713
19-6732 19-6733
19-6721 19-6722 19-6724
19-6742 19-6743 19-6745

19-6668

19-6714

19-6725
19-6748

19-6669

19-6715

19-6727

16=6670

19-6728

19-6738

19=6671

19-6729

19-6739

SEQ 0177




(KFPBAQ

SYMBOL CROSS REFERENCE
SYMBOL VALUE
DF151 = 070221
DF152 = 070221
DF153 = 070221
DF15% = 070221
DF155 = 070221
DF156 = 070221
DF157 = 070151
DF16 = 070056
DF160 = 070221
DF161 = 070151
DF162 = 970151
DF163 - 070221
DF164 = 070151
DF 165 070331
DF166 - 070331
DF167 - 070331
DF17 070106
DF170 = 070337
DF171 - 070331
DF172 = 070331
DF17%3 = 07033
DF174 = 070331
DF175 070331
DF176 070363
DF177 = 070363
DF 2 070074
DF 20 070115
DF200 = 070363
DF201 = 070363
DF202 = Q70363
DF203 - 070363
DF204 = 070363
DF205 = 070363
DF206 = 070362
DF 207 070425
DF 21 - 070115
DF210 070415
DF211 - 070425
DF212 070451
DF213 070451
DF214 070451
DF215 = 070451
DF216 = 070425
DF217 070501
DF22 = 070115
DF 220 070425
DF221 - 070425
DF222 - 070425

CREATED BY

MACRO

9-896
9-89¢6
9-896
9-894
9-896
9-896
9-896
9-896
$-896
9-896
9-896
9-896
9-896
9-896
19-6788
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
19-6797
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
19-6812
9-896
9-896
9-896
9-896
19-6817
9-896
9-896
9-896
9-396
9-896
9-896
9-896
9-896
9-896

#19-6738
#19-6739
#19-6740
#19-6741
#19-6742
#19-6743
#19-6744
#19-6676
#19-6745
#19-6746
#19-6747
#19-6748
#19-6749
#19-6780

#19-6781
#19-6782
#19-6677
#19-6783
#19-6784
#16-6785
#16-6786
#19-6787
#19-6788
#19-6789

#19-6790
#19-6664
#19-6678
#19-6791
#19-6792
#19-6793
#19-6794
#19-6795
#19-6796
#19-6797
#19-6799

#19-6679
#19-6798
#19-6800
#19-6801

#19-680°2
#19-6803
#19-6804
#19-6805
#19-6806
#19-6680
#19-6807
#19-6808
#19-6809

ON 1B-SEP=-79 AT 13:5C
REFERENCES

19-678"

19-6790

19-6679

19-6800

19-6802

PAGL 7
(REF

19-6782

19-6791

19-6680

19-6805

19~6803

J 14

19-6783

19-6792

19-6807

19-6304

19-6784

19-6793

19-6808

19-6813

19-6785

19-6794

19-680%

19-6814

19-6786

16-6795

19-6810

19-6815

19-6787

19-6796

19-6811

19-6816

SEQ 0178

-




(xFPBAQ

SYMBOL CROSS REFERENCE
SYMBOL VALUE
DF223 = 070425
DF224 = 070425
DF225 = 070425
DF226 = 070451
DF227 = 070451
DF23 070125
DF230 = 070451
DF231 = 070457
DF232 = 070451
DF233 070510
DF 234 070525
DF 235 070534
DF236 = 070525
DF237 = 070525
DF 24 = 070125
DF240 = 070525
DF 241 = 070510
DF262 = 070525
DF243 = 070510
DF244 = 070510
DF245 = 070510
DF246 - 07015
DF 247 070540
DF 25 - 070125
DF250 = 070540
DF 251 = 070540
DF 252 070546
DF 253 070552
DF254 - 070552
DF255 - 070552
DF256 = 070552
DF257 = 070552
DF 26 = 070125
DF260 = 070552
DF 261 = 070552
DF262 = 070552
DF263 = 070552
DF264 = 070552
DF265 = 070552
DF266 = 070546
DF 27 070125
DF3 = 070056
DF 30 = 070125
DFf 31 = 070125
DF 32 = 070125
DF 33 070151
DFf 34 = 070151

CREATED 8Y

9-896
9-896
9-896
9-896
9-896
9-896
19-6693
19-6708
9-896
9-896
9-896
9-896
9-896
9-896
9-866
9-896
9-896
9-896
9-896
9-896
9-896
5-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
19-6843
9-8%6
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

#19-6810
#19-681
#19-6812
#19-6813
#19-6814
#19-6681

19-6694

19-6709
£#19-6815
#19-6816
#19-6817
#19-6818
#19-6819
719~6821
#19-682°2
#19-6823
#19-6682
#19-6824
#19-6825
#19-6826
#19-6827
#719-6828
#19-6829
#19-6700
#19-6830
#19-6684
#19-6831
#19-6832
#19-6834
#19-6835

19-6244
#19-6836
#19-6837
#19-6838
#19-6839
#19-6685
#19-6840
#19-684"
#19-6842
#19-6843
#19-6844
#19-6845
#19-6846
#19-6686
#19-6665
#19-6687
#19-6688
#19-6683
#19-6689

19-6705

19-6747
#19-6690

MACRO ON 18-SEP-79 AT 13:50
REFERENCES

19-6682
19-6695
19-6734

19-6825
19-682¢

19-6831

19-6846
19-6836
19-6845

19-6690
19-6716
19-6749

OAGE 8
CREF

19-6683
19-6696
19-6735

19-6827
19-68232

19-6832

19-6837

K 14

19-6684
19-6697
19-6736

19-6828
19-6824

19-6838

19-6685
19-6698
19-6737

19-6829
19-682¢6

19-6839

19-6700
19-6719

- —a
OO

~6686
-6699

19-6840

19~6701
19-6723

19-6687
19-6706

19-6841

19-6702
19-6726

19-6688
19-6737

19-6842

19-6703
19-6744

SeE@ ¢ !




(xFPBAQ

SYMBOL CROSS REFERENCE

SYMBOL
CF 35
DF 36
DF 37
DF &
DF 40
DF &
DF &2
DF43
DF &4
DF4S
DF 46
DF 47
DFS
DF 50
DF 51
DF 52
DF53

DF 54
DF 55
DF 56
DF 57
DF6
DF 60
DF 61
DF 62
DF63
DF 64
DF 65
DF 66
DF67
DF 7
DF 70

OF 71
DF 72
DF 73
Dt 74
DF 75
DF 76
DF 77
DH1

L LI Y Y C O F o L O T I T I L T 1}

o i

i ny

(REATED BY MACRO ON 18-SEP-79 AT 13:5C

070151
070245

070245
070245
070245
070245
070056
070245
070245
070245
070245
070245
070245
070245
070245
070056
070277

070277
070277
070277
070277
070277
070277
070277
066262

REFERENCES
9-896

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9~896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
19-6758
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-8%6
19-6771
9-8%6
9-8%6
9-896
9~896
9-896
9-896
9~8%
9-896
18-6465
18-6478
18-6487
18-6496
18-6512
18-6539
18~6550
18-6559
19-6569
19-6650

#19-6691
#19-6692
#19-6693
#19-6666
#19-6694
#19-6695
#19-6696
#19-6697
#19-6698
#19-6699
#19-6701
#19-6702
#19-6667
#19-6703
#19-6704
#19-6705
#19-6750

19-6759
#19-6751
#19-6752
#19-6753
#19-6754
#19-6668
#19-6755
#19-6756
#19-6757
#19-6758
#19-6759
#19-6760
#19-6761
#19-6762
#19-6669
#19-6763

19-6772
#19-6764
#19-6765
n19-6766
N19-6767
#19-6768
#19-6769
#19-6770
#18-6455

18-6466

18-6479

18-6488

18-6497

18-6513

18-6541

18-6551

18-6560

19-6570

19-6651

19-6764
19-6773

-6458
6467
-6480
-6489
-6498
514
- 542

oocooooammoooooa

571
652

b el evd e ) e ——d —— ——d — ——
O~O~O~O~O~O~O~

(VIV}

o

-\

PAGF 9
CREF

19-6752
19-6761

19-6765
19-6774

L 14

19-6753
19-6762

19-6766
19-6775

18-6460
18-6469
18-6482
18-6491
18-6500
18-6521
18-6545
18-6554
19-6564
19-6573
19-6654

19-6754

19-6767
19-677¢

461
671
483

1 111
rOC-O0
F 3
O
~

] ]
oo
AL
£SO
oo

~6555

-6574
-6655

— b b b e md ed d ek b —d
]
o
N
o
N

oooooooo.noooocooooo

19-6755

19-6768
19-6777

19-6756

19-6769
19-6778

18-6463
18~6476
18-6485
18-6494
18-6503
18-6531
18-6548
18-6557
19-6567
19-6648
19-6657

19-6757

19-6770
19-6779

18-6464
18-6477
18-6486
18-6475
18-6511
18-6532
18-6549
18-6558
19-6568
19-6649
19-6658

SEQ 0180




M 14
CKFPBAO  CREATED BY MACRO ON 18~SEP=-79 AT 13:50 PAGE 10

SYMBOL CROSS REFERENCE CREF SEQ 018

SYMBOL VALUE REFERENCES

DH10 = 066262 9-896 #18-6463

DH100 = 066262 9-896 #19-6567

DH1O = 066262 9-896 #19-6568

DH102 = 066262 9-896 #19-6569

DH103 = 066262 9-896 #19-6570

DH104 = 066262 9-896 #19-6571

DH105 = 066262 9-896 #19-6572

DH106 = 066262 9-896 #19-6573

DH107 = 066262 9-896 #19-6574

DH11 = 066262 9-896 #18-6464

DH110 = 066262 9~-896 #19-6575

DH1MM = 066262 9-896 #18-6500

DH112 = 066262 9-896 #18-6501

DH113 = 066262 9-896 #18-6502

DH114 066262 9-896 #18-6503

DH115S 066623 9-896 #18-6504 18-6515 18-6516
18-6517 18-6519 18-6526 18-6527
18-6528 18-6533 18-6540 18-6543
19-6576 19-6577 19-6583 19-6584
19-6585 19-6586 19-6592 19-6593

DH116 = 066623 9-896 #18-6506

DH117 = 066623 9-896 #18-6507

DH12 = 066262 9-896 #18-6465

DH120 = 066623 9-896 #18-6508

DH121 = 066623 9-896 #18-6509

DH122 = 066623 9-896 #18-6510

DH123 = 066262 9-896 #18-6511

DH124 = 066262 9-896 #18-6512

DH125 = 066262 9-896 #18-6513

DH126 = 066262 9-896 #18-6514

DH127 = 066623 9-896 #18-6515

DH13 = 066262 9-896 #18-6466

DH130 = 066623 9-896 #18-6516

DH131 = 066623 9-896 #18-6517

DH132 = 066262 9-896 #18-6518

DH133 = 066623 9-896 #18-6519

DH134 = 066623 9-896 #18-6520

DH135 = 066262 9-896 #18-6521

DH136 = 066623 9-896 #18-6522

DH137 = 066623 9-896 #18-6523

DH14 = 066262 9-8%96 #18-6467

DH140 = 066623 9-896 #18-6524

DH141 = 066623 9-896 #18-6525

DH142 = 066623 9-89¢ #18-6526

DH143 = 066623 9-896 #18-6527

DH144 = 066623 9-896 #18-6528

DH145 = 066262 9-896 #18-6529

DH146 = 066262 9-896 #18-6530

DH147 - 066262 9-896 #18-6531

DH15S = 066262 9-896 #18-6468

DH150 = 066262 9-896 #18-6532

DH151 066623 9-896 #18-6533




(KFPBAQ

SYMBOL CROSS REFERENCE
SYMBOL VALUE
DH1S2 = 066623
DH153 = 066623
DK154 = 066623
DH15S = 0664K23
DH156 = 066623
DH157 = 06626¢
DH16 = 066262
DHI60 = 066623
DH161 = 066262
DH162 = 066262
DH163 = 066623
DH164 = 066262
DH16S = 066623
DH166 = 066623
DH167 = 066623
DH17 066413
DH170 = 066623
DH171 = 066623
DH172 = 066623
DH173 = 066623
DH174 = 066623
DH17S = 066623
DH176 = 066623
DH177 = 066623
DHZ 066352
DH20 = 066262
DH200 - 066623
DH201 = 066623
DH20Z2 = 066623
DH203 = 066623
DH204 = 066623
DH205 - 066623
DH206 - 066623
DH2C7 066762
DH21 066466
DH210 067052
DH211 = 067052
DH212 = 066762
DH213 - 066762
DH214 = 066762
DH21S = 066762
DH216 = 067052
DH217 067113
DH22 066555
DH220 066722
DH221 = 067052
DH222 = 066722
DH223 = 067052
DH224 - 066722
DH22S5 - 067052
DH226 067166
DH227 067255

(REATED BY MACRO ON 18-SEP=-79 AT 13:50

REFERENCES
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-8%96
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

#18-6534
#18-6535
#18-6536
#18-6537
#18-6538
#18-6539
#18-6469
#18-6540
#18-6541
#18-6542
#18-6543
#18-6544
#19-6576
#19-6577
#19-6578
#18-6470
#19-6579
#19-6580
#19-6581
#19-6582
#19-6583
#19-6584
#19-6585
#19-6586
#18-6457
#18-6471
#19-6587
#19-6588
#19-6589
#19-6590
#19-6591
#19-6592
#19-6593
#19-6595
#18-6472
#19-6597
#19-6598
#19-6599
#19-6600
#19-6601
#19-6602
#19-6603
#169-6604
#18-6474
#19-6594
#19-6606
#19-6607
#19-6608
#19-6609
#19-6610
#19-6611
#19-6613

196647

19-6599
19-6598

19-6607

PAGE 11
CREF

19-6600
19-6603

19-6609

19-6617

N 14

19-66C1

19-6606

-,

19-6602
19-6608

19-6610

SEQ 0182




(KFPBAQ

SYMBOL CROSS REFERENCE

SYMBOL
DH23
DH230
DH2 31
DH2 32
DH233
DH2 34
DH235
DH236
DH237
DH24
DH240
DH241
DH242
DH243
DH244
DH245
DH246
DH247
DH25
DH2S50
DH251
DH252
DH253
DH254
DHZ255
DH256
DH2S7
DH26
DH260
DHZ261
DH262
DH263
DH264
DH265
DH266
DH27
DH3
DH30
DH3
DH32
DH33
DH34
DH3S
DH36
DH37
DH4
DH4GO
DH41
DH4L?2
DH4L3
DHGG
DH4LS

CREATED BY MACRO ON 18-SEP-79 AT 13:50

VALUE

nonn N nn

LT I T A N L I T 1

L T T T T T T T T T O 1 I [ 1 |

066262
067166
067255
067255
067344
067405
067473
067533
067405
066262
067621
067344
067621
067344
067344
067344
066262
067711
066262
067756
067756
066352
066262
066262
066262
066262
066262
066262
066262
066262
066262
066262
066262
066262
070016
066262
066262
066262
066262
066262
066262
066262

REFERENCES

9-896
9-896

9-896
9-896
9-896
9-896
9-896
9-896
9-8%6
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

#18-6475
#19-6615
#19-6616
#19-6617
#19-6620
#19-6622
#19-6625
#19-6628
#19-6632
#18-6477
#19-6634
#19-6638
#19-6639
#19-6640
#19-6641
#19-6642
#18-6494
#19-6643
#18-6478
#19-6644
#19-6645
#19-6647
#19-6648
#19-5649
#19-6650
#19-6651
#19-6652
#18-6479
#19-6653
#19-6654
#19-6655
#19-6656
#19-6657
#19-6658
#19-6659
#18-6480
#18-6458
#18-6481
#18-6482
#18-6476
#18-6483
#18-6484
#18-6485
#18-6486
#18-6487
#18-6459
#18-6488
#18-6489
#18-6490
#18-6491
#18-6492
#18-649%

19-6638
19-6632

19-6639

19-6645

PAGE 12
CREF

19-6640

8 15

19=-6641

19-6642

SEQ 0183




(KFPBAQ

SYMBOL CROSS REFERENCE
SYMBOL VALUE
DHL6 = 066262
DHL? = 066262
DHS = 066262
DHS0 = 066262
DHS1 = 066262
DHS2 = 066262
DHS3 = 066262
DHS4 = 066262
DHSS = 0662€2
DHS6 = 066262
DHS?7 = 066262
DH6 = 066262
DH60 = 066262
DH61 = 066262
DH62 = 066262
DH63 = 066262
DH64 = 066262
DH6S = 066262
DH66 = 066262
DH6? = 066262
DH7 = 066262
DH70 = 066262
DH71 = 066262
DH72 = 066262
DH73 = 066262
DH74 = 066262
DH75 = 0662€¢.2
DH76 = 066262
DH77 = 066262
DISPLA 001142
DISPRE 000174
DIVDSU 016614
DIVDT 017044
DIVFSU 015674
DIVFT 016110
DSWR - 177570
DT1 070604
DT10 = 070604
DT100 = 071120
DT101 = 071120
p7T102 = 071120
DTI03 = 071120
DTI04 = 071120
DTI0S = 071120
DTI06 = 071120
DT107 = 071120
DT = 070604
DT110 - 071120
DTIMN = 070772
DT112 = 070772

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-~-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
#8-890
#7-889
12-2521
13-2650
12-2275
12-2377
12-2465
#7-877
9-896
19-6863
9-896
9-8%6
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

#18-6495
#18-6496
#18-6460
#18-6497
#18-6498
#18-6499
#18-6545
#18-6546
#18-6547
#18-6548
#18-6549
#18-6461
#18-6550
#18-6551
#18-6552
#18-6553
#18-6554
#18-6555
#18-6556
#18-6557
#18-6462
#18-6558
#18-6559
#18-6560
#18-6561
#18-6562
#19-6564
#19-6565
#19-6566
*9-903
9-903
12-253%2
13-2659
12-2286
12-2388
12-2474
8-890
#19-6853
19-6864
#19-6861
#19-6968
#19-6969
#19-6970
#19-6971
#19-6972
#19-6973
#19-6974
#19-6975
#19-6862
#19-6976
#19-6898
#19-6899

CREATED BY MACRO ON 18-SEP-79 AT 13:50
REFERENCES

*9-903

12-2543
13-2665
12-2297
12=-2400
#12-2505
9-903
19-6856
19-6865

PAGE 13
CREF

17-5645

19-6857
19-6866

¢ 15

175647

12-2565
#13-2695
12-2320
#12-2448

19-6858
19-6867

12-2578
12-233

19-6859

12-2590
12-2342

19-6860

#13-2631
12-2354

19-6861

12-2366

19-686¢

SEQ 0184




C(KFPBAQ
SYMBOL CROSS REFERENCE
SYMBOL
D113 = Q70772

DT114 = Q70772
DT115 071044
OT116 = 071044
DT117 = 071044
D112 = 070604
DT120 = 071044
DT121 = 071044
DT122 = 071044
DT123 = 070772
DT124 = 070772
DT125 = Q70772
DT126 = 070772
DT127 = 071044
D113 = 070604
DT130 = 071044
DT131 = 071044
D1i32 = 070772
DT133 = 071044
DT134 = 071044
DT135 = 070772
DT136 = 071044
DT137 - 071044
DT14 070604
DT140 = 071044
DT141 = 071044
DT142 - 071044
DT143 071044
DT144 - 071044
DT145 = 070772
DT146 = 070772
DT147 = 070772
DT15 = 070604
DT150 = 070772
DT151 071044
DT152 = 071044
DT153 = 071044
DT154 = 071044
DT155 = 071044
DT156 - 071044
DT1S7 = 070772
DT16 = 070604
DT160 = 071044
DT161 = 070772
DT162 = 070772
DT163 = 071044
DT164 070772
DT165 071206

9-896
9-896
19-6916
19-6927
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9~-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
19-6988
19-6997

#19-6900
#19-6901
#19-6902

19-6918

19-6932
#19-6905
#19-6906
#19-6863
#19-6907
#19-6908
#19-6909
#19-6910
#19-6911
#19-6912
#19-63513
#19-6914
#19-6864
#19-6915
#19-6916
#19-6917
#19-6918
#19-6919
#19-6920
#19-6921
#19-692°2
#19-6865
#19-6923
#19-6924
#19-6925
#19-6926
#19-6927
#19-6928
#19-6929
#19-6930
#19-6866
#19-6931
#19-6932
#19-6933
#19-6934
#19-6935
#19-6936
#19-6937
#19-6938
#19-6867
#19-6939
#19-6940
#19-6941
#19-6942
#19-6943
#19-6977

19-6989

CREATED BY MACRO ON 18-SEP-79 AT 13:50
REFERENCES
9-896

19-6905
19-6919
19-¢933

19-6981
19-6990

PAGE 14
CREF

19-6906
19-6921
19-6934

19-698°2
19-6991

D 15

19-6907
19-6922
19-6935

19-6983
19-6992

19-
19-
16-

19-
19-

6908
6923
6936

6984
6993

19-6909
19-6924
19-6937

19-6985
19-6994

19-6914
19-6925
19-6939

19-6986
19-6995

19-6915
19-6926
19-69472

19-6987
19-699¢

SEQ 0185




E 15

(kFPBAQD CREATED BY MACRO ON 18-SEP-79 AT 13:50 PAGE 15

SYMBOL CROSS REFERENCE CREF SEQ 0186

SYMBOL VALUE REFERENCES

DT166 = 071206 9-896 #19-6981

DT1€7 = 071206 9-896 #19-6982

oT17 070670 9-896 #19-6868

DT170 = 071206 9-896 #19-6983

011721 = 071206 9-896 #19-6984

01172 = 071206 9-896 #19-6985

01173 = 071206 9-896 #19-6986

DT174 = 071206 9-896 #19-6987

DT175 = 071206 9-896 #19-6988

DI1726 = 071206 9-896 #19-6989

01177 = 071206 9-896 #19-6990

DT2 070642 9-896 #19-6855

0120 070710 9-896 #19-6869

DT200 = 071206 9-896 #19-6991

01201 = 071206 9-896 #19-6992

D72C2 = 071206 9-896 #19-6993

01203 = 071206 9-896 #19-6994

DT204 = 071206 9-896 #19-6995

DT205 = 071206 9-896 #19-6996

DT206 = 071206 9-896 #19-6997

DT1207 071316 9-896 #19-7001 19-7004 19-7011 19-7013 19-7014 19-7015 19=-7016 19-7017
19-7018 19-7023

0121 070732 9-896 #19-6870

DT1210 071274 9-896 #19-6999 19-7022

D1211 = 071336 9-896 #19-7004

DT1212 071370 9-396 #19-7005 19-7008 19-7009 19-7010 19-7019 19-7020 19-7021

DT213 = 071370 9-896 #19-7008

DT214 = 071370 9-896 #19-7009

01215 = 071370 9-896 #19-7010

DT216 - 071316 9-896 #19-7011

01217 071452 9-896 #19-7012

D122 070754 9-896 #19-6871

DT1220 - 071316 9-896 #19-7013

DT221 = 071316 9-896 #19-7014

D1222 = 071316 9-896 #19-7015

01223 = 071316 9-896 #19-7016

DT224 = 071316 9-896 4#19-7017

01225 = 071316 9-896 #19-7018

DT226 = 071370 9-8%6 #19-7019

01227 = 071370 9-896 #19-7020

D123 070772 9-896 #19-6872 19-6874 19-6875 19-6876 19-6877 19-6879 19-6880
19-6881 19-688¢2 19-6883 19-6884 19-6885 19-6886 19-6888 19-6889
19-6890 19-6891 19-6892 19-6893 19-6894 19-6895 19-6897 19-6898
19~6899 19-6900 19-6901 19-6910 19-6911 19-6912 19-6917 19-6520
19-6928 19-6929 19-6930 19-6931 19-6938 19-6940 19-6943

DT1230 071370 9-896 #19-7021

DT231 = 071274 9-896 #19-7022

01232 - 071316 9-896 #19-7023

D1233 071472 9-896 #19-7029 19=-7040 19-7042 19-7043 19-7044

01234 071526 9-896 #19-7033 19-7037 19-7038 19-7039 19-7041

D1235 071546 9-896 ¥#19-7G35

DT23%6 - 071526 9-896 #19-7037




F 15 )

(KFPBAQ CREATED BY MACRO ON 18-SEP-79 AT 13:50 PAGE 16

SYMBOL CROSS REFERENCE CREF SEQ 0187

SYMBOL VALUE REFERENCES

D1237 = 071526 9-896 #19-7038

D124 = 070772 9-896 #19-6875

DT240 = 071526 9-896 #19-7039

DT241 = 071472 9-896 #19-7040

DT24¢ = 071526 9-896 #19-70641

D143 = 071472 9-896 #19-7042

DT244 = 071472 9-896 #19-7043

DT245 = 071472 9-896 #19-7044

D1246 = 070772 9-896 #19-6892

DT247 (671560 9-896 #19-7045

D125 = 070772 9-896 #19-6876

DT1250 071576 9-896 #19-7046 19-7047

DT251 = 071576 9-896 ¥#19-7047

01252 071610 9-896 #19-704G 16-7066

DT253 071622 9-896 #19-7051 19-7055 16-7056 19-7057 19-7058 19-7059 19-7060 19=-7061
19-7062 19-7063 19-7064

DT254 = 071622 9-896 #19~7055

L1255 = 071622 9-896 #19-7056

D125 = 071622 9-896 #19-7057

D12S7 - 071622 9-896 #19-7058

D126 = 070772 9-896 #19-6877

DT260 - 071622 9-896 #19-7059

DT261 = 071622 9-896 #19-7060

DT262 071622 9-896 #19-7061

D1263 - 071622 9-896 #19-7062

DT264 - 071622 9-896 #19-7063

D1265 - 071622 9-896 #19-7064

DT266 - 071610 9-896 #19-7066

D127 = 070772 9-896 #19-6878

DT3 070604 9-896 #19-6856

DT30 - 070772 9-896 #19-6879

DT 070772 9-896 #19-6880

D132 - 070772 9-896 #19-6874

D133 = 070772 9-896 #19-6881

D134 070772 9-896 #19-6882

D135 070772 9-896 #19-6883

DT36 - 070772 9-896 #19-6884

D137 07G772 9-896 #19-6885

DT4 - 070604 9-896 #19-6857

D140 - 070772 9-896 #19-6886

DT41 - 070772 9-896 #19-6887

D142 - 070772 9-896 #19-6888

D143 - 070772 9-896 #19-6889

DT44 - 070772 9-896 #19-6890

DT45 - 070772 9-896 #19-6891

DTL6 = 070772 5~-896 #19-6893

D147 - 070772 9-896 #19-6894

DT5 - 070604 9-896 #19-6858

DT50 070772 9-896 #19-6895

DT51 - 070772 9-896 #19-6896

D152 - 070772 9-896 #19-6897

D153 071120 9-896 #19-6944 19-6948 19-6949 19-6950 19-6951 16-6952 19-6653 19-6954




CKFPBAQ

SYMBOL (CROSS REFERENCE

CREATED BY MACRO ON 18-SEP-79 AT 13:50

SYMBOL VAL UE

D154
DT5S
D156
D157
DT6
D160
DT61
DT6Z
D163
D164
DT6S
DT66
D167
D17
0170
D171
D172
D173
D174
DT75
DT76
D177
EEEDON
EEE?
EEETO
EEEN
EEE12
EEET13
EEEZ
EEE3
EEES
EEES
EEES
EEE7
EEE8
EEEQ
EMTVEC -
EM1

EM10
EM100
EM101
EM102
EM103
EM104
EM105
EM106
EM107
EM11
EM110

HH e

071120
071120
071120
071120
070604
071120
071120
071120
071120
071120
071120
071120
071120
070604
071120
071120
071120
071120
071120
071129
071120
071120
020064
017060
017454
017510
017544
017600
017114
017150
017204
017240
017274
017330
017364
017420
000030
037724
040543
053701
053764
054160
054354
054466
054633
054742
055051
040650
055160

REFERENCES

19-6955
19-6964
19-6973
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9~-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-894
9-896
13-2855
#13=-2711
#13-2812
#13-2823
#13-2834
#13-2845
#13-2722
#13-2733
#13-2744
#13-2755
#13=2767
#13-2779
#13-2790
#13-2801
#7877
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-8%96

19-6956

19-6965

19-6974
#19-6948
#19-6949
#19-6950
#19-6951
#19-6859
#19-6952
#19-6953
#19-6954
#19-6955
#19-6956
#19-6957
#19-6958
#19-6959
#19-6860
#19-6960
#19-69€1
#19-6962
#19-6963
#19-6964
#19-6965
#19-6966
#19-6967
#13-2942

9=-903
#18-5937
#18-5952
#18-6175
#18-6177
#18-6180
#18-6183
#18-6185
#18-6188
#18-6190
#18-6192
#18-595¢4
#18-6194

b ]
ol
wnl

PAGE 17

CREF
19-6957 19-6958 19-6959 19-6960
19-6966 19-6967 19-6968 19-6969
19-6975 19-6%976
9-903

19-6961
19-6970

196962
19-6971

19-6963
19-6972

SEQ 0188




H 15
CKFPBAQD (REATED BY MACRO ON 18-SEP-79 AT 13:50 PAGE 18

SYMBOL (CROSS REFERENCE CREF SEQ 0189
SYMBOL VALUE REFERENCES

EM111 043775 9-896 #18-6026 18-6078
EMI112 044052 9-896 #18-6027 18-6079
FM113 044130 9-896 #18-6028
EM114 0464206 9~896 #18-6030
EM11S 044265 9-896 #18-603z
EM116 064343 9-896 #18-6033%
EM117 044422 9-896 #18-6040
EM12 040757 9-896 #18-5956
EM120 044560 9-89¢ #18-6042
EM121 044716 9-896 #18-60644
EM122 045053 9-896 #18-6046
EM123 045210 9-896 #18-6048 18-6100
EM124 045266 9-896 #18-6049 18-6101
EM125 045345 9-896 #18-6050
EM126 045422 9-896 #18-6052
EM127 045502 9-896 #18-6054
EM13 041066 9-896 #18-5958
EM130 045560 9-896 #18-5055
EM13 045637 9-896 #18-6062
EM132 045775 9-896 #18-6064
EM133 046133 9-896 #18-6067
EM134 046271 9-896 #18-6069
EM13S 046426 9-896 #18-6071
EM136 046563 9-896 #18-6074
EM137 046720 9-896 #18-6076
EM14 041202 9-896 #18-5960
EM140 047006 9-896 #18-6077
EM141 = 043775 9-896 #18-6078
EM142 = 044052 9-896 #18-6079
EM143 047075 9-~-896 #18-6080
EM144 047153 9-896 #18-6082
EM145 047232 9-896 #18-6090
EMI146 047377 9-896 #18-609°
EMI47 047544 9-896 #18-6094
EM15 041314 9~-896 #18-5962
EM150 047710 9-896 #18-6096
EM151 050054 9-896 #18-6098
EM152 050142 9-896 #18-6099
EM153 045210 9-896 #18-6100
EM154 = 045266 9-896 #18~6101
EM155 050231 9-896 #18-6102
EM156 050307 9-896 #18-6104
FM157 05036¢ 9-896 #18-6112
EM16 041426 9-896 #18-5964
EM160 050533 9-896 #18-6114
EM151 050671 9-896 #18-6117
EM162 051036 9-896 #18-6119
EM163 51202 9-896 #18-6121
EM164 051337 9-896 #18-6124
EM165 055270 9-896 #18-6¢08
tM166 055354 9-896 #18-6210

FM167 055437 9-896 #18-6212




(KFPBAQ CREATED BY
SYMBOL CROSS REFERENCE
SYMBOL VALUE
EM17 041523
EM170 055471
EM171 055557
EM172 055702
EM173 055767
EM174 056135
EM175 056503
EM176 056415
EM177 056501
FM2 037756
tM20 041600
EM200 056564
EM201 056616
EM202 056705
EM203 057047
EM204 057211
EM205 057277
EM206 057445
EM207 057613

EM21 041632
EM210 057655
EM211 057717

EM212 060063
EM213 060247
EM214 060433
EM215 060617
EM216 061003
EM217 061165
EM22 041664
EM220 061227
EM221 061457
EM222 061723
EM223 062154
EM224 062421
EM225 062652
EM226 063117
EM227 063252
EmM22 061745
EM230 063405
EM231 063541
EM232 = 057655
EM233 063675
EM2 34 063734
EM235 064020
EM236 064066
EM237 064121
EM24 042022
EM240 064205
EM241 064241
EM242 064344
EM243 064400
EM244 064503

MACRO ON 1B8-SEP-79 AT 13:50

REFERENCES
9-896

9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-89¢
9-896
Q-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

#18-5966
#18-6214
#18-6216
#18-6218
#18-6220
#18-6222
#18-6224
#18-6226
#18-6228
#18-5938
#18-5967
#18-6230
#18-6232
#18-6234
#18-6236
#18-6238
#18-6240
#18~6242
#18-6338
#18-5968
#18-6339
#18-6340
#18-6367
#18-6368
#18-6369
#18-6370
#18-6371
#18-6374
#18-5969
#18-56375
#18-6376
#18-6377
#18-~6378
#18-6379
#18-6380
#18-6381
#18-6382
#18-~5970
#18-6383
#18-6384
#18-6385
#18-6415
#18-6416
#18-6417
#18-6418
#18-6419
#18-5975
#18-6420
#18-6421
#18-6422
#18-6423
#18-6424

18-6385

PAGE 19
CREF

I 15

SEQ 0190




CKFPBAQD

SYMBOL CROSS REFERENCE
SYMBOL VALUE
EM24S 064542
EM246 043405
EM247 064624
EM25 062120
EM250 064660
EM251 064712
EM252 064745
EM253 065036
EM2S54 065122
EM2SS 065207
EM2S6 065275
EM2S57 065364
EM26 042205
EM260 065452
EM261 065547
EM262 065631
EM263 065722
EM264 066007
EM265 066074
EM266 066161
EM27 042120
EM3 040012
EM30 042303
EM31 042355
EM32 061770
EM33 042422
EM34 042445
EM35 042477
EM36 042552
EM37 042620
EMS 040117
EM4O 042643
EM&T 0426/5
EM42 042750
EM43 043101
EM4LL 043232
EM4LS 043300
EM4LS 043353
EMs? 043430
EMS 040224
EMSO 043564
EMS1 043637
EMS2 043705
EMS3 051535
£MS4 051566
EMSS 051503
EMSE 051616
EMS7 051707
EM6 040331
EM60 051777
EMG 052101
EME2 052275

J 15

CREATED BY MACRO ON 18-SEP-79 AT 13:50 PAGE 20

REFERENCES
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896
9-896

N18-6426
#18-6016
#18-6429
#18-5977
#18-6430
#18-6431
#18-6433
#18-6439
#18-6440
#18-6441
#18-6442
#18-6443
#18-5979
#18~6444
#18-6445
#18-6446
H18-6447
#18-~6448
#18-6449
#18-6451
#18-5981
#18-5942
#18-5982
#18-5984
#18-5971
#18-5986
#18-5987
#18-5991
#18-5993
#18-5995
#18-5944
#18-5999
#18-6000
#18-6002
#18-6005
#18-6008
#18-6010
#18-6012
#18-6017
#18-5946
#18-6020
#18-6022
#18-6024
#18-6127
#18-6128
#18-6126
#18-6135
#18-6137
#18-5948
#18-613%
#18-6141
#18-6144

CRE

18-5981

SEQ 0191




kK 15

(KFPBAO  CREATED BY MACRO ON 18=SEP=79 AT 13:50 PAGE 21

SYMBOL (RGSS REFERENCE CREF SEQ 0192

SYMBOL  VALUE REFERENCES

EM63 052471 9-896  #'8-6147

EM64 052602 9-896  #18-6149

EM6S 050721 9-896  #18-615]

EM66 053034 9-896  #18-6153

EMG7 053103 9-896  #18-6155

EM? 040436 9-896  #18-5950

EMZ0 053166 9-896  #18-6157

M7 053217 9-896  #18-6158

EM7Z 053247 9-896  #18-6159  18-6160

EM73 = 053247 9-896 4186160

EM74 053301 9-896  #18-6167

EM75 053410 9-896  #18-6169

EM76 053501 9-896  #18-6171

EM77 053571 9-896  #18-6173

ERM10 034152 17-5647  17-5647  #17-5647

ERROR - 04000 #7-877 9-1055 9-1056  9-1057  9-1058  9=1059_  9-1060  9-1061 9-1062
9-1063.  9-1064 9~1065 9~1066  9-1079 111363 11-1365  11-1367  11-1369
11-1373  11-1375  11-1389  11-1391  11-1393  11-1395  11-1397  11-1399  11-1401
11-1416  11-1418  11-1420  11-1422  11-142%  11-1426  11-1428  11-1692  11-1697
11-1703  11-1709  11-1716  11-1719  11-1726  11-1730  11-1741  11-1750  11-1759
11-1828  11-1842  11-1855  11-1868  11-1882  11-1898  11-1915  11-1932  11-1949
12-1966  12-1983  12-2000  12-2017  12-2083  12-2099  12-2222  12-2231  12-2239
12-2250  12-2282  12-2293  12-2305  12-2316  12-2327  12-2338  12-2349  12-2361
10-2373  12-23864  12-2395  12-2407  12-2418  12-2498  19-2502  12-2528  12-2539
12-2550  12-2561  12-2573  12-2586  12-2599  13-26B8  13-2692  13-2719  13-2730
13-2741  13-2752  13-2763  13-2775  13-2787  13-2798  13-2809  13-2820  13-2831
13-2842  13-2853  13-2933  13-2937  13-2964  13-2976  13-2987  13-2999  13-3086
13-3090  13-3121  13-3123  13-3137  13-3140  13-3154  13-3156  13-3170  13-3173
13-3265  13-3273 143299  14-3303  14-3335  14-3339  14-3373  14-3375  14-3390
14-3392  14-3407  14-3409  14~3425  14-3427  14=-3521  14=3525  14-3550  14-3554
14-3586  14-3590  14=3625  14-3627  14-3641  14=3643  14=3657  14=3659  14-3673
14-3675  14-3778  14-3782  14=3790  14-3794  14-3819  14-3823  14-3870  14-3872
14-3888  14-3890  14-3906  14-3908  14=3924  14-3926  15-4030  15-4034  15-4042
15-4046  15-4071  i5-4075  15-4120  15-4122  15-4136  15-4138  15-4152  15-4154
15-4168  15-4170  15-4184  15-4186  15-4200  15-4203  15-4217  15-4220  15-4234
154236  15-4250  15-4252  15-4266  15-6268  15-4282  15-4284  15-4298  15-4300
15-4314  15-4316  15-4330  15-4332  15-4433 156447  15-4453  15-4487 154489
15-4505  15-64507 154522  15-4526  15-4540  15-4542  15-4559  15-4561 154575
15-4578  16-4593  16-4596  16-4610  16-4612  16-4628  16-4631  16-4648  16-4650
16-4666  16-6668  16-4684  16-4686  16-64700  16=4702  16-4810  16-4827  16-4833
16-4867  16-4869  16-4886  16-4901  16-4903  16-4921  16-4937  16-4939  16-5037
165051  16-5057  16-5100  16=5102  16=5121  16-5138  16=5140  16-5159  17-5262
17-5279  17-5285  17-5376  17-5378  17-5389  17-5391  17-5403  17-5405  17-5417
17-5419  17-5433  17-5435  17-5447  17-5449  17-5462  17-546k  17-5475  17-5477
175691 17-5493  17-5505  17-5507  17-5519  17-5521  17-5617  17-5838  17-5849

ERRVEC = 000004 7-877 9-903 9-903 9-903 11-1566  11-1572  11-1584  17-5352  17-5354
17-5358  17-5645  17-5645  17-5045  17-5645  17-5891

ERTYPE 036204 17-5647  #17-5675

ERT1 036370 #17-5726  17-5813

ERT? 036624 17-5731  17-5744  17-5764  17-5773  17-5801  #17-5805

ERT3 036630 17-5781  17-5789  #17-5810




(KFPBAQ CREATED 8Y MACRO ON 18=-SEP=-79 AT 13:50

SYMBOL CROSS REFERENCE

SYMBOL VALUE REFERENCES

ERT4 036642 17=5722 17-5812 #17-5815

ER'S 036654 17-5688 #17-5820

FFFDON 020614 13-3001 #13~3095

FFF 20070 #13-2956

FF¥2 020144 #13-2968

FFF3 020220 #13-2979

FFF4 020274 £13-2990

FPSPUR 036660 9-1014 9-1071 9-1193%
12=2212 14-3310 14-3561

FPVECT = 000244 #7-871 9-960 9-1014
12=2126 12=2176 13-3235

GGDATO 011547 9-1162 9-1186 9-1197
11-1361 11-1363 11-1365
11=-1391 i1=-1393 11-1395
11-1620 11-1422  11-1424

GGDONE 011660 11-1349 11-1363 11-1365
11-1393  11-1395  11-1397
11-1626 111426  11-1428

GGERO 010036 9-1156 £11-1351

GGER1 010134 9-1168 #11-1365 11-1371

GGER10 010646 9-1253 #11-1395

GGER11 010714 9-1268  #11-1397

GGER12 010762 9-1273  #11-1399

GGER?3 011030 9-1280 »11-1601

GGER1 011076 9-1287  #11-1403

GGER1S 011174 9-1299  #11-1418

GGER16 011242 9-1304 #11-1420

GGER17 011310 11=-1321  #11-1422

GGER18 011356 11-1336  #11-1424

GGER19 011424 11-1347 #11-1426

GGER? 010202 9-1173 #11-1367

GGER20 011472 11-1361  #11-1428

GGER3 010250 9-1188 #11-1369

GGER4 010316 9-1203 #11-1371

GGERS 010320 9-1214 #11-1373

GGER6 010366 9-1208 #11-1375

GGER?7 010634 9-1221  #11-1377

GGERS8 010532 9-1233 #11-1391

GGER9 010600 9-1238 #11-1393

GGGDON 025676 15-4333 #15-4462

GGG1 024224 #15-4110

GGG10 024774 #15-4256

GGG 025044 #15-4272

GGG12 025114 #15-4288

GGG13 025164 #15-4304

GGG14 025234 #15-4320

GGG2 024274 #15-4126

GGG3 024344 #15-4142

GGG4 024414 #15-4158

GGGS 024464 #15-4174

GGGH 02453 #15-4190

GGG?7 024604 #15-4207

PAGE 2¢
CREF

L 15

11=-1326
15-3998
9-1180

14-3733
9-1251

11-1369
-1399

11-1355

11-1381
17-5890
9-1245

17-5890
9-1293

11-1375
11-1413

11-1407

12-2189

SEQ 0193




M 13

PAGE 23
CREF

CREATED BY MACRO ON 18-SEP-79 AT 13:50

SYMBOL CROSS REFERENCE

SYMBOL VALUE

GCGR
GGG

(KFPBAQ
GGP1

SEQ 019

#11-1435
9-1246
11-1601
9-1248

#11-1443

REFERENCES
#15-4224
#15-4240
11=14616
9-1222
11-1399
9-1224
11=-71416
#11-1447
9-1157
11-1367
9-1164

024654
024724
011550
011560
011570
011600
011610
011620

GGP3
GGP4
GGPS
GGP6

GGP2

#11-1464
17-5659
17-5659
17-5661

11-1428
17-5659
17-5659
17-5661
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9-1060




CKFPBAD CREATED BY
SYMBOL CROSS REFERENCE
SYMBOL VALUE
HHEROQ 005612
HHERQOQ 005726
HHER1 005660
HHER10 006454
HHER?2 005774
HHER3 006042
HHERSG 006110
HHERS 006156
HHERG 006224
HHMER?7 006272
HHERS 006340
HHERS 006406
HHHDON 030004
HHH1 025702
HHH10 027002
HHH11 027102
HHH12 027202
HHH13 027302
HHH2 026002
HHH3 026102
HHH4 026202
HHHS 026302
HHH6 026402
HHH?7 026502
HHHS 026602
HHHO 026702
HHPO 006602
HHP 006612
HHP10 006722
HHP11 006732
HHP?2 006622
HHP3 006632
HHP4 006642
HHPS 006652
HHP6 006662
HHP?7 006672
HHPS8 006702
HHPO 006712
HHTRAP 006522
HH1 005022
HH10 005234
HH11 005252
HH12 005302
HH13 005324
HH14 005344
HH15S 005354
HH16 005362
HH17 005400
HH18 005436
HH13 005460

MACRO ON 18-SEP=-79 AT 13:50

REFERENCES
9-943
9-949
9-945
9-1053
9-972
9-977
9-1001
9~1003
9-1008
9-1026
9-1031
9-1048
16=-4703

#15-4477

#16-4636

#16=-4654

#16-4672

#16-4690

#15-4493

#15-4511

#15-4528

#15-4546

#15-4565

#15-4582

#16-4600

#16-4616
9-927
9-~929
9-1022
9-1044
9-934
9~-939
9-968
9-961

#9-1105
9-963
9-992
9-685
9-106%
9-987
9-960

#9-923
9-971
9-976
9-984

#9-994

#9-999
9-1000
9-995
9-1007
9-1013

#9-1024

#9-1055
#9-1057
#9-1056
#9-1066
#5-1058
#9-1059
#95-1060
#9-1061
#9-1062
#9-1063
#9-1064
#9-1065
#16-4840

9-1055
9-1055
9-1063
9-1065
9-1055
#9-1097
9-997
9-1037

9-1058
9-1060
9-1015
#9-1117
9-1060
#9-1067

#9-973
#9-980
#9-988
9-1004
9-100¢
#9-1002
#9-1004
#9-1010
#9-1018
9-1027

9-1056
9-1056
9-1064
9-1066
9-1056

9-1058
9-1039

9-1059
9-1061
9-1017

9-1061

PAGE 24
CREF

9-1057
9-1057
#9-1125
#9-1129
9-1057

9-1059
9-1058

#9-1109
9-1062
9-1060

9-1062

N 15

#9-1085
#9-1089
#9-1093
#9-1101

9-1059
#9-1113

9-1061

#9-1121

9-1065

9-1062

9-1065

9-1063

9-1066

9-1063

9-1066

9-1064

SEQ 0195




B8 16
(KFPBAD CREATED BY MACRO ON 18-SEP-79 AT 13:50 PAGE 25

SYMBOL (ROSS REFERENCE CREF SEQ 0196

SYMBOL VALUE REFERENCES

HH? 005052 9-626 #9-930

HH20 005470 9-1025 #9-1027

HH2 005506 9-1030 #9-1033

AH22 005536 9-1036 #9-1040

HH23 005560 #9-1046 9-1049

HH24 005570 9=-1047 #9-1049

HH2S 005606 9-10Q52 #9-1054

HH3 005074 #9-936 9-946

HH& 005114 #9-941 9-944

HHS 005124 9-94?2 #9-944

HHE 005132 9-937 #9-946

HH? 005144 9-948 #9-955

HH8 005202 9-959 #9-964

HHO 005224 #9-970 9-973

HT = 000011 ~7-877 17-5651 17-5651

HXDATO 013270 11=1495 11-1502 11-1535 11=-1544 11-1588 11=-3607 11-1616 11=-1642 11=-1672
11=-17202 11-1708 11=1723 11=-1729 11=1758 M1=-1766

HXDONE 013400 11-1686 11-1693 11-1698 11-1704 11=-1710 11=171S§ 11=-1720 11=172% 11-17%1
11=-1742 11-1751 11-1760 #11-1806

HXER1 012656 11-1492 #11-1690

HXER10 013146 11-1575 M 1=1744

HXERI 013200 $1-1620  #11-1753

HXER12 013220 11-1622 #11-1756

HXER13 013250 11=1649 11-1679 #11=-1762

HXERZ2 012716 11-1506 11-1594 #11-1700

HXERZ2Z 012732 #11-1702 11-1755 11=-1764

HXER3 012746 11-1508 #11-1706

HXER33 012762 #11-1708

HXERS 012776 11-1655 11-1685 211=-1712

HXERS 012676 11-1531 #11-1695

HXER6 013032 11-1548 ”11=-1721

HXER66 013046 #11-1723

HXER7 013062 11=1350 #11=-1727

HXERS8 013014 11-1513 11-1557 #11=1717

HXER9 013112 11-1566 #11-1733

HXP1 013300 }}-};g? 11-1519 11=-1632 11-1637 11-1645 11-1667 11-1675 11=1762 11=1763

' -

HXP2 013310 11-1487 11-1490 11-1501 11-1522 11-1529 11-1585 11-1690 11=1695 11-1700
11-1706 11=-1721 11=1727 #M1=-1776

HXP3 013320 #11-1780

HXP4 013330 11=-1604 11=-1753 11=-1756 #11-1784

HXPS 013340 11-1610 11=1754 11-1757 #11-1788

HXP6 013350 11-1582 11-1602 11-1663 #11-1792

HXP7 012360 11-1497 11-1543 11=1590 11-1615 11=-1701 11=1707 #11-1797

HXP8 013370 11-1538 11=1722 11-1728 #11-1801

HX 1 011664 #11-1482

HX10 012072 11-1530 #11-1533

HX11 012114 #11-1540 11-1552

HX12 012134 #11-1546 11-1549

HX13 012144 11-1547  #11-1549

HX 14 012152 11-1541  #11-1552

HX15 012170 11-1556  #11-1561




-

C 16 .

(KFPBAQ CREATED BY MACRO ON 18-SEP-79 AT 13:50 PAGE 26
SYMBOL CROSS REFERENCE CREF SEQ 0197 |
SYMBOL VALUE REFERENCES

HX16 012216 11-1565 #11-1568
HX165S 012222 #11-1569 11=-1735 11=1746
HX17 012250 11=-1574 #11=1577
HX18 012306 11-1581  #11-1586
HX19 012326 #11-1592 11-1595
HX2 011714 11-1488  #11-1489
HX20 012336 11-1593  #11-1595
HX21 012340 #11-1598

HX2?2 012370 11-1601 #11-1605
HX23 012410 #11-1612 11-1624
HX24 012430 #11-1618 11=1621
HX2S 0126440 11=-1619 #11-1621
HX26 012446 11-1613 211-1624
HX27 012450 #11-1628

HX28 012502 11-1636 #11-1638
HX29 012524 #11-1647 11=1650
HX3 011730 11=-1469 211-1493
HX30 012534 11-1648 #11-1650
HX 31 012552 11-1654 #11-1659
HX32 012602 11-1666 #11-1668
HX33 012624 #11-1677 11-1680
HX 34 012634 11-1678 #11-1680
HX3S 012652 11-1684 #11-1686
HX4& 011750 #11-1499 11-1509
HXS 011770 #171-1504 11=-1507
HX6 012000 11-1505 #11-1507
HX7 012006 11-1500 #11-1509
HX8 012024 11-1512 #11-1515
HX9 012056 11-1523 #11-1527
]I IDON 021454 13-3174 #146-3344
M 020620 #13-3111

1112 020664 #13-3127

1113 020730 #13-3144

1114 020774 #13-3160

IOTVEC 000020 #7-877 9-903 9-903
JJJDON 022414 14-3428  #14-3595
JJJ1 021460 #14-3361

JJJ2 021544 #14-3379

JJJ3 021630 #14-3396

JJJG 021714 M4&-34614

KKKDON 023256 14-3676 #14-3842
KKK 022420 #14-3615

KKK3 022464 #14-3631

KKK& 022530 #14-2647

KKKS 022574 #14-3663

LF 000012 #7-877 17-5651 17-5651
LLLDON 024220 14-3927  #15-4094
Ll 023262 #14-3858

LLL? 023346 #14-3876

Lee3 023432 #14-3894

LLLG 023516 #14-3912

LOOP 005020 #9-906 17-5643




D 16

SEQ 0198
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E 16

(KFPBAQ CREATED BY MACRO ON 18-SEP-79 AT 13:50 PAGE 28 «

SYMBOL (ROSS REFERENCE CREF SEQ 0199

SYMBOL VALUE REFERENCES

MS41 037564 #18-5929 19-7001 19-7006 19-7031

MS415 037544 #18-59.8

MS42 037610 #18-5930 19-7002 19-7006

MS43 037626 #18-5931 19-7002 19-7007

344 037643 #18-593¢ 19-7003 19-7007

MSS 037335 #18-5920 19-6873 19-6904

MS6 037357 #18-5921 19-6873 19-6904

Ms?7 037375 #18-5922 19-6947 19-6980

MULDSU 020354 13-2957 13-2969 13-2980 13-2991 #13-3029

MULDT 020604 13-3048 13-3057 13-3063 13-3075  #13-3093

+ MULF SU 017640 13-2712 13-2723 13-2734 13-2745 13-275% 13-2'68 13-2780 13=2791 13-2802
13-2813 13-2824 13-2835 13-2846  #13-2:33

MULFT 020054 13-2900 13-2909 #13-2940

NNNDON 031760 16=-5160  #17-5299

NAN 030736 #16-5087

NNN2 031040 #16~5106

NAIN3 031142 #16-5125

NNNS 031244 #16-5144

OVDNTT 022404 143482 14-3498 14-3503 16-3529 164-3569  #14-3593

OVDTT 024210 15-3980 15-4005 15-4010 15-4050 15-4083  #15-4092

QVFNTT 021444 13-3230 13-3246 13-3251 14-3278 164-3318  #14-3342

OVFTT 023246 14~-3728 14-3753 14-3758 14-3798 164-3831  #14-3840

OVUNDN 022004 14-3362 14-3380 14-3397 14-3415 #14-3468

OVUNDT 023606 164-3859 14-3877 14-3895 14-3913  #15-3966

OVUNFN 021044 13-3112 13-3128 13-3145 13-3161  #13-3216

OVUNF T 022644 14-3616 14-3632 14-3648 14-3664 H#14-3714

PIRQ = 177772 #7-877

PIRQVE - 000240 u7-877

POWE RM 037150 17-5664  #18-5913

PROGNU = 000002 #5-62] 9-904

PRO - 000000 47-877

PR1 = 000040 #7-877

PRZ 000100 47-877

PR3 - 000140 47-877

PR4 - 000200 #7-877

PRS - 000240 #7877

PRE ~ 000300 #7-877

PR7 000340 #7-877

PS = 177776 #7-877 7-877

PSW = 177776 #7-877 17-5567

PWRVEC = 000024 #7-877 9-903 9-9G3 17-5664 17-5664 17-5664 17-5664 17~5664 17-5664

RDCHR = 104407 #17-5659

RESREG = 104411 #17-5659

RESVEC = 000010 #7-877 9-9C3 9-903 9-903

RSE TUP 104412 9-1133 11-1472 11-1806 12-2106 12-2260 12-2507 13-2697 13-2942 13-3095
14-3344 14-3595 14-3842 15-6094 15-4462 16-4840 16-5071 17=-5299 17-5635

#17-5660 17-5839 17-5850 17-5861 .

R6 *000006 #7-877 *9-903 +9-903 9-903

R7 -%000007 #7-877

SAVREG 104410 #17-5659

SCOPE = 000004 #7-877 9-919 9-1149 11-1480 11-1818 12-2118 12-2271 12-2517 13-2708
13-2953 13-3108 14-3358 14-3612 14-3855 15-4107 15-4474 16-4853 16-5084




C(KFPBAD

SYMBOL CROSS REFERENCE
SYMBOL VALUE
SPACE 037217
STACK = 001°00
START 004326
STKLMT = 177774
SWR 001140
SWREG 000176
SwO - 000001
SWO0 = 000001
SWO1 - 000002
SwO2 = 000004
Sw03 = 000010
SwO4 = 000020
SwO5 - 000040
Sw06 = 000100
SwWO7 000200
SW08 = 000400
SWO9 = 001000
sSw1 - 000002
Sw10 - 002000
Sw!i = 004000
Sw12 - 010000
Sw13 - 020000
SW14 - 040000
SW15S - 100000
Swe - 000004
SW3 000010
Swé 000020
SW5S 000040
SW6 000100
Sw?7 000200
SW8 ~ 000400
SW9 001000
TAB - 00001
TBITVE 000014
TKVEC 000060
TPVEL - 000064
TRAPVE = 000034
TRTVEC 000014
TST1 005020
1ST10 017056

CREATED BY

17-5343
17-57461
#7-877
7-889
N7-877
#8-890
175645

175647

#7-889
n7-877
n’-877
n7-877
n7-877
n7-877
n7-877
#7-877
87-877
n7-877
R7~877
R7-877
#7-877
#7-877
#7-877
#7-877
W7-877
#7-877
n7-877
n7-877
n7-877
#7-877
87-87/7
n7-877
n’-877
n7-877
w7~-877
n7-874

18-5910
18-5920

18-6455
18-6472
19-6594
19-6604
19-6614
19-6625
19-6636
¥7-877
#7-877
n7-877
#7~877
#7-877
#9-919
#13-2708

17-56
17=-57

9-903
#95-903

9-903
17-5645
175657
9-903

7-877
7~877
7-877
7-877
7-877
7-877
7-877
7-877
7-877
7-877

43
53

MACRO ON 18-SEP-79 AT 13.50
REFERENCES

PAGE 29
CREF

17=5761

9-903

17-5645
17-5664
17-5657

F 16

17=-5799

*9-603
17-5645
175664
175657

19-6644

#18-5915

*9-903
17-5647
17-5883

19-6644

9-904
17-5647

908

[ | [
[0 00 No Yo o Yo Vo QW LV LV, ]
[0 Yo Yo Yo YV, 1V, F XV IV
AAWNWRN) = OO NN
OB WSOV

b D b —d e o ek b —D
~o~o~o~o~ociocnoooooo

17-5347
17=50647

18-5909
18-5918
18-6455
18-6470
18-6504
19-6597
19-6613
19-6623
19-6634
19-6659

17-5643

17=5647

18-5909
18-5919
18-6455
18-6472
18-6504
19-6604
19-6613
19-6625
19-6635

SEQ 0200




G 16
(KFPBAQ CREATED BY MACRO ON 18-SEP-79 AT 13:50 PAGE 30

SYMBOL CROSS REFERENCE CREF © SEQ 0201
SYMBOL  VALUE REFERENCES
1ST11 020066 #13-2953
1ST12 020616 #13-3108
ST13 021456 #14-3358
TST14 022616 #74-3612
TST15 023260 #14-3855
1ST16 026222 #15-4107
1ST17 025700 #15-4474
TST2 006744 #9-1149
1ST20 030006 #16-4853
TST21 30734 #16-5084
15122 031762 #17-5343
15123 033144 #17-5639
1513 011662 #11-1480
TST4 013402 #11-1818
TSTS 014410 #12-2118
1516 015112 #12-2271
1517 016122 #12-2517
TYPE = 104407 9-904 17-5365  17-5643  17-5643  17-5643  17-5647  17-5647  17-5651  17-5653
17-5657  1/-5657  17-5657  17-5657  17-5657  17-5657 #17-5659  17-5664  17-5675
17-5703  17-5705  17-5710  17-5712  17-5740  17-5752  17-5756  17-5760  17-577%
17-5787  17-5798  17-5805  17-5815
TYPOC = 104402 17-5657  #17-5659  17-5687  17-5730  17-5739  17-5743  17-5751  17-5755  17-5759
17-5763  17-5797
TYPON = 104404 #17-5659
TYPOS - 104403 17-5643  17-5643  #17-5659  17-5770
SAPTHD 004322 9-900 ~  #9-900
SASTAT - swvesw 17-5655  17-5655
SATY( 035054 17-5655  #17-5655
SATY] 035030 #17-5655
SATY3 035036 17-5651  #17-5655
SATYS 035046 17-5647  #17-5655
$AUTOB 001134 #8-890 *9~914 17-5657  17-5657  17-5657
$BASE 001372 #8-890
$8DADR 001122 #8-890
$8DDAT 001126 #8-890
$BELL 001306 #8-890 17-5647  17-5647  17-5647
$CDW 001376 #8-89C
$CDW2 001400 #8-890
SCHARC 034576 #17-5651  «17-5651  17-5051  «17-5651  4#17-5651
SCKSWR 035276 #17-5657  17-5659  17-5659
$CLR.T 033346 17-5643  #17-5643
$(MTAG 007100 #8-890 9-903 9-903 9-903 9-903 9-903 9-903 9~903
$(M1 - 000024 #8-890 8-890 8-890  #8-890 8-890 8-890 #8-890 8-890 8-890
#8-890 8-890 8-890  #8-890 8-890 8-890 #8-890 8-890 8-870
#3-890 8-890 8-890  #8-890 8-890 8-890 #8-890 8-890 8-890
#8-890 8-890 8-890  #8-890 8-890 8-890 #8-890 8-890 8-890
#3-890 8-890 8-890  #8-890 8-890 8-890 #8~890 8-890 8~890
#8-890 8-890 8-890  #8-890 8-890 8-890 #8-890 8-890 8-890
i #8-890 8-890 8-890  #8-890 8-890 8-890 #8-890
$CM2 000050 #8-890 8-890 8-890  #8-890 8-890 8-890 #8-890 8-890 8-89C
#8-890 8-890 8-890  #8-890 8~890 8-890 #8-890 8-890 8-890
#8-890 8-890 8-890 #8-890 8-890 8-890 #8-890 8-890 8-890




(KFPBAQ

SYMBOL CROSS REFERENCE
SYMBOL VALUE
$CM3 = 000024
(M4 = 000024
SINTLG 035705
SCNTLU 035700
$CPUOP 001344
$CRLF 001313
$ODWO 007402
$ODW1 001404
$SODW10 001426
$ODW11 001430
$ODW12 001432
$ODW13 001434
$ODW14 001436
$ODW15 001440
$ODW2 001406
$ODW3 001410
$ODW4 001412
$0DWS 001414
$ODW6 001416
$ODW?7 001420
$ODWB 001422
$ODWS 001424
$OEVCT 001326
$OEVM 001374
$O0AGN 033366
$ENDAD 033356
$ENDCT 033200
SENULL 033432
SENV 001336
SENVM 001337
$EOP 033144
$EOPCT 033172
$ERFLG 001103
$ERMAX 001115
$ERROR 033716

CREATED 8Y

#8-890
#8-890
#8-890
#8-890
#8-890
#8-860
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
17-5657
17-5657
#8-890
#8-890
17-5676
19-6872
19-6946
19-6980
19-7006
19-7030
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8--890
#8-890
#8-890
#8-890)
#8-890
#8-890
#8-~890
#8-890
17-5643
9-899
9-903
#17-5643
#8-890
#8-890
#17-5643
*9-903
#8-890
17-5647
#8-890
9-903

8-8%90
8-890
-890
-890
-890
~890
8-890
8~890
8-890
8-890
8-890
8-890
#17-5657
#17-5¢57

17-5643
17-5706
19-6873
19-6946
19-7001
19-7006
19-7031

00 Oo C0 0o

17-5643
9-904
#17-5643

9-904
9-903
17~5840
#17-5643
17-5645

*9-903
217-5647

MACRO ON 18-SEP-79 AT 13:50
REFERENCES

8-890
8-890
8-890

17-5647
17-5713
19-6873
19-6947
19-~7001
19-7006
19-7052

17-5643
#17-5643

17-5647
17-5345
17-5851
17-5643
17-5645

17-5645

PAGE 31
CREF

#8-890
#8-890
#8-890
#8~890

#8-890
¥8-890
#8-890
#8-890
#8-890
#8-890
#8~890

#17-5642
175647

17-5651
17-5651
175862
17-5645

*«17-5645

H 16

-890
-890
-890
~890

-890
~-890
-890
-890
-890
-890
~890

0000000000000 00000000

17-5647
19-6854
19-690%
19-6978
19-7002
19-7007
19-7053

*17=-5645
17-5645

-890
-890
-890
-890

-890
-89C
-890
-850
-890
-890
-8%90

(0 X0 X0 Yo Lo To 1o RN Yo Yo Jo ]

17-5651
19-6854
19-6904
19-6978
19-7002
19-7007
19-7053

17-5655
17-5655

17=5645
17<-5€45

#8-890
#8-890
#8-890
#8-890

#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890

17-5651
19-6855
19~6904
19-6979
19-7002
19-7007
19-7054

17-5645

17-5651
19-6855
19-6945
19-6979
19-7003
19-70G7
19-7054

*17-5647

8-890

8-89C
8-890

17-5657
19-6872
19-6945
19-6980
19-7003
19-7029

17-5647

SEQ 0202




(kfPBAQ

SYMBOL CROSS REFERENCE
SYMBOL VALUE
$ERRPC 001116
$ERRTB 00744¢
SERTTL 001112
$SESCAP 001304
$ETABL 001336
$ETEND 001442
SFATAL 001320
$FFLG 035274
$FILLC 001156
$FILLS 001155
$CDADR 001120
$GDDAT 001124
$GE 142 033330
$GTSWR 035346
$HD = (000003
PHIBTS 004322
$ICNT 001104
$ILLUP 036176
$INTAG 001135
$SITEMB 001114
SLF 001314
$FLG 035273
$L.00P 033424
$LPADR 001106
$LPERR 001110
$MADR1 001350
$MADR?2 001354
$MADR3 001360
SMADR4 001364
SMAILL 001316
AMS 001346
SMAMS? 001352
SMAMS 3 001356
SMAMS S, 001362
SMEBADR 004324
SMFLG 035272
SMNE W 035723
$MSGAD 001332
MSGL G 001334
MSGTY 001316
SMSWR 035712
MTYP1 001347
MTYP2 001353
sMTYP3 001357
MTYP4 001363
SMXCNT 033714
SNULL 001154
SNWTST - 000001

CREATED BY

MACRO ON 18-SEP-79 AT 13:50

REFERENCES

#8-890
#9-890
#8-890
#8-890
#8-~890
#8-89(0
#8-890
«17=-5659
#8-890
#8-89"
#8-890
#8-890
#17-5648
R17=-5657
7-868
#9-900
#8-890
17-5664
#8-89C
#8-890
#8-890
*17-5655
175643
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-89C
#8-890
#8-890
#8-890
#9-900
*17-5655
17-5657
#8-890
#8-890
#8-890
17-5657
#8-890
#8-890
#8~890
#8-890
17-5645
#8-890
#9-919
11-1480
#12-2118

who

v17=5647
17-5699
175643

*9-903

9-900
*17-5655
*17-5655

17-5651

175651

17-5659
7~868

*17-5645
17-5664
17=5657

*17-5647
17-5647

#17-5655

n17-5643

*9-603

«9-903

9-900

17-5655
8.7-5657
*17-5655
«17~5655

17-5655
#17-5657

17-5645
17-5651
9-919
#11-1480
12-2118
#13-2708
13-2108

* 175647

v17=-5643
*»17-5645

17-5655
17-5651
17=5651

17-5659
7-868

17-5645
#17-5664
17-5657
17=5647
17-5647

*17-5645
17-5645

9-900

«17-5655
17-5655
*17-5655

17-5645
17<-5651
#9-919
11=-1480
#12-2271
13-2708
#13-3108

PAGE 32
CREF

17-5647

v17-5647
17-5647

*17-5655
17-5651

*17=-5645
17-5657

175647
17-5651

®17-5645
*17-5645

9-303

#17-5655

17-5655

#17-5645
17-5651
9-919

#11-1818

I 16

17-5647

17-5647
17-5647

R17-5655

17-5645

17-5647
17-5651

9-904

*17-5655

#9-1149

17-5647

17=-5647
17-5647

17-5645

17-568<¢

17-5645
17-5645

17-5645

17-5€79

17=5647

17-5645
17=5647

17=-5647

#9-1149
11-1818

#12-2517
13-2953

#14-3358

SEQ 0203

17-5686

17-5871

17-5651

9-1149 #11-1480
#12-2118 12-2118

1%-2517 #12-2517
#15-2953 13-2953

14-3358 #14-3612




CKFPBAO

SYMBOL. CROSS REFERENCE
SYMBOL VALUE
SOCNT 035024
$OMODE 0350026
$CVFR 033700
$PASS 001324
SPASTM 004330
$PWRAD 036160
$SPWRDN 036020
SPWRMG 036154
$PWRUP 036072
$QUE S 001312
$RDCHR 035560
$RDDEC KA RE NN
$RDLIN 222K}
$RDOCT (22222
$RDSZ 000001
$REGAD 001160
$RE GO 001162
$REG 001164
$REG1C 001202
$REG11 001204
$REG1Z2 001206
$REG13 001210
$REG14 001212
$REG1S 001214
$REG16 001216
$REG17 001220
$REGZ 001166
$RE G20 001222
$REG21T 001224
$REG2?2 001226
$REGZ23 001230
$REG3 001170
$REGL 001172
$REGS 001174
$REG6 001176
$REG7 001200
$RE SRE 034212
$SRTNAD 033426
$RTRN 03342°
$RZA - ARRRRR
$SAVRE 034154
$SAVRE 036202
$SCOPE 033436
$SETUP - 0001%7

CREATED BY

MACRO ON 18-SEP-79 AT 13:50

REFERENCES

14-3612
#15-4107
16-4853
«17-5653
*17-5653
17-5645
#8-890
17-5645
#9~900
#17-5664
9-603
n17-5664
17-5664
#8-890
#17-5657
17-5659
17-5659
17-5659
#17-5657
#8-890
#8-890
#8~-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-890
#8-850
#8-890
#8-890
#8-890
#8-890
#8-890
#8-8%0
#8~-390
#8-890
#8-890
#17-5649
R17-5643
9-903
17=-5659
#17-5649
*17-5664
9-903
n/-887
7~887
9-903
9-904
17-5657

#17-5664

#17-5664
17-5647
17-5659

17-5657
17-5647

17-5659
*9-903

17-5659
17-5664
#17-5645
7-887
#7-887
9-903
17-5643
175664

14-3612
#15-4474
16-5084
#17-5653
17-5653
17-5645
*17-5643

175664

17=5647

=9-903

17-5659
»17-5664

#7-887
7-887
9-903
17-5643

PAGE 33
CREF

#14-3855

15=4474
#16-5084
*17-5653

17-5645
*17-5643

17-5651

17=-5647

17-5643

*17-5664

7-887
#7-887

9-903

17-5645

J 16

14-3855
#15-4474
16-5084

*17-5653

#17-5645
17-5643

17=-5651

#17-5643

#17-5664

#7-887
9-903
9-903
17=5647

#14-3855
15=4474
#17-53%43

#17-5653
17=-5643

17=5657

7-887
9-903
9-903
17-5647

#7-887

6-603
9-903
175647

#15-4107
16=4853
817=-5343

175645

7-887
9-903
9-904
17-5647

15=4107
#16=-4853
17-5343

17=5645

#7-887

9~903
9~904
17-5657

SEQ 0204




(KFPBAQ

SYMBOL (CROSS REFERENCE
SYMBOL VALUE
$STUP - 177777
$SVLAD 033644
$SVPC = 004322
15wR = 177400
$SWREG 001340
$SWRMK - 000000
$SWRMS = 000200
$TAB 037215
$18]T 033430
$TERM 000030
$TESTN 001322
$TIMES 001302
$TKB 001146
$TKS 001144
$TMPO 001232
$TMP1 001234
$TMP 0 001252
$TMP1 001254
$TMP12 001256
$TMP13 0012690
$TMP14 001262
$TMP15 01264

CREATED 8Y

REFERENCES
#7-887
#7-887
17-5645
#9-899
7-868
9-903
13-2708
16-5084
17-5645
17-5645
17-5647
17-5647
#8-890
17-5645
17-5645
#7~-873
17-5806
19-6869
19-687°2
19-6999
19-7029
19-7051
*9-9()3
#17-5662
#8-890
#8-890
#8-890
#8-890
17-5657
#8-890
19-6872
19-7033
#8-890
19-6902
19-7035
#8-890
9-1063
11-1391
11=-1424
14-3481
19-6902
#8-890
9-1063
11-1391
11=1424
15-4008
17-5283
#8~890
17-5595
#8-890
#8-890
#8-890

#7-887

#7-887

#17-5645

9-899

#7-868

9-903

13-2953
17-53%43
17-5645
17-5645
17-5647
17-5647
9~603

17-5645

#18-5914
19-6869
19-6902
19-6999
19-7033
19-7051

*17-5643

«17-5645

+*9-903
17-5651
17-5651

17-5677
19-6902
19~7035
175679
19-69464
19-7045
9-1055

9-1064

11-1393
11-1426
14-3727
19-6947
9-1055

9-1064

11-1393
11-1426
15-4086
17-5589
15~4403

MACRO ON 18-SEP-79 AT 13:50

7-887
7-887

#7-872

9-919

13-3108
17-5643
17-5645
17-5645
17-5647
17-5664

17-5645

19-6853
19-6870
19-6902
19-7000
19-7033

175643

*17-5643
17-5651
17-5651

175678
19-6944
19-7045
19-6853
19-6977
19-7046
9-1056

PAGE 34
CREF

#7-887
#7-887

8-890
9-1149
14-3358
175643
17-5645
17-5645
17-5647

17-5645

17-5643

*17-5645
17-5657
17-5657

19-6853
19-6977
19-7046
19-6855
19-6999
19-7049
9~1057

9-1066

11-1397
12-2251
15-4401
19-7005
9-1057

9-1066

11-1397
13-3249
15-4451
19-69%4
16=4771
19-7052
16-5231
16-5232

17-5645
17-5657
175657

19-6855
19-6999
19-7049
19-6868
19-7001
19-7051
9-1058

11-1365
11-1399
12-2476
16-4770
19-7051
9-1058

11-1365

7-887
7-887

17-5645

19-6855
19-6871
19-6944
19-7005
19-7045

*17-5664

*17-5645

17-5657
17-5657

19-6868
19-7001
19-7051
19-6869
19-7005

9-1059

11-1367
11-1401
13-2661
16~5009

16~5011
19-6977

#’-887
#7-887

9

HrO—

3
1
1
6
b4
64
6

N NNV

90
s
-4
-5
-5
=5
=5

——d ) b —2—2
&~
NWVWNIIWN N OO

775645

19-6868
19-6871
19-6944
19-7005
19-7046

17-5645
17-5657
17-5657

19-6869
19-7005

19-6870
19-7012

9-1060

11-1369
11-1418
13-2911
16-5228

9-1060

11-1369
11-1418
14-3571
16-5010
1 9‘705(’
16-5056

»’-887
47-887

9-903

12-2271
15-4474
17-5645
17-5645
17-5645
17-5647

17-5645

19-6868
19-6872
19-6977
19-7012
19-7049

17-5645
17-5657
17-5657

19-6870
19-7012

19-6871
19-7029

9-1061

11-1373
11-1420
13-3059
17-5594

9-1061

11-1373
11-1420
14-3756
16-5055

16-5230

7-887
7-887

9-903

12-2517
16-4853
17-5645
17-5645
17-5645
17-5647

175645

19-6869
19-6872
19-6977
19-7012
19-7051

17-5657
17-5657

19-6871
19-7029

19-6872
19-7033

9-1062

11-1375
11-1422
13-3229
19-6872

9-1062

11-1375
11-1422
14-3834
16-5229

17-5284

SEQ 0205
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SYMBOL (ROSS REFERENCE

SYMBOL VALUE

$TMP16
$TMP17
$MF?2

(KFPBAQ
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(KFPBAQD

SYMBOL CROSS REFERENCE
SYMBOL VALUE
$TN = (00023
$TPP 001152
$TP LG 001157
$TPS 001150
STRAP 035734
$TRAP? 035756
$TRP = 000014
$TRPAD 035770
$ISTM 004326
$TSTNM 001102
STYPBN ~ rarenw
$TYPDS = atennn
$TYPE 034250
$TYPEC 034462
STYPEX 034600
$TYPOC 034626
$TYPON 034642
$TYPOS 034602
SUNIT 001330
SUNITM 004332
$USWR 001342
$VECT1 001366
SVECT? 001370
$XTSTR 033450
$$GETS = 000001
$OFILL 035025
$LOCAT = waewnn
.LPER 036746
.RSET 036754
. PASTA - srewann
.BX 004322

11-1480
12-2271
13-2953
14-3612
15-4474
17-5343
#8-890
#8-890
#8-890
9-903
#17-5659
#17-5659
17-5659
17-5659
17-5659
17-5659
#17-5659
17=-5661
17-5659
#9-900
#8-890
17=-5647
17-5659
17-5659
#17-5651
17-5651
17-5651
#17-5653
17-5653
#17-5653
#8-890
#9-900
#8-890
#8-890
#8-890
#17-5645
#17-5643
«17-5653
17-5645
17-5661
17-5660
17-5655
#9-%00

17-5659
#17-5659
17-5659
17-5659
17-5659
17-5660
#17-5661
#17-5659

*17-5643
17-5647

17-5655
17-5651
17-5651
175659
#17-5653
17-5659

#17-5643
*17-5653
17-5647
#17-5871
#17-5883
17-5655
9-900

CREATED BY MACRO ON 18-SEP-79 AT 13:5C
REFERENCES
7-868

17-5659
17-5659
#17-5659
17-5659
17-5659
17-5660

17-5662

17-5645
17-5647

17-5659
17-5651
#17-5651
17-5659
17-5659

17-5643
17-5653

PAGE 36
CREF

I 1O

]
VIV SN NNN) — —
OO~ 0000 —=\NOOO

— b b b o e ek = )
NYNN q&bWNhJ—JI
ViV QO — =
— == N0~

17-5659
17-5659
17-5659
#17-5659
17-5659
17-5660

17-5645
17-5677

175659
#17-5651

#17-5653

M 16

*17-5645

17-5651

#17-5659
175659
17-5659
17-5659
17-5659

#17-5660

17-5645

17-5657

175659
#17-5659
17-5659
17-5659
17-5659
17-5661

17-5645

#9=-1149

#12-2118
#13-2708
#14-3358
#15-4107
#16-5084

175659
175659
#17-5659
17-5659
17-5659
175661

17-5645

17-5659
17-5659
17-5657
#17-5659
17-5659
17-5661

17-5645

SEQ 0207




(K FPBAQ CREATED BY MACRD ON 18-SEP=79 AT 13:50 PAGE 37

MACRO (ROSS REFFRENCE (REF

MACRO NAME REFERENCES

AT {MA( 7-780

AMAC 1 #18-6246 .

ASMA( 87-73%7 #9-1055 #9-1056 #9-1057 #9-1058
#9-1064 #9=1065 #9-1066 £#11-1363  #11-1365
#11-1391 #11-1393 #11=1395 #11-1397 #11-1369
#11-1426  M11=1426  #11-1428

ASMA( 2 87-745 9-1055 9-1056 9-1057 9-1058

9-1064 9-1065 9-1066 11-1365 11-13¢7
11-1395 11=-1397 11-1399 11=-1601 11-1418

AS? #18-6299

AS1C . #18-6328

ASYY #18-6334

AS? #18-6302

ASY #18-6308

AS& #18-6313

ASS #18-6318 18-6338

AS6 #18-6321 18-6339

AS7 #18-6324

COMMEN n7-877

CORMA( #18-6435 #18-6439 #18-6440 #18-6441 #18-6447
#18-6448 #18-6449

DM #18-5972 #18-5975 n18-5977 #18-5979 #18-5982

bm? #18-5988 18-5991 18-5993

ENDCOM 47-877

ENDPAS #5-626 17-5643

ERMAC #5-658 17-5647

ESCAPE 87-877

FPM1 #18-5939  #18-5942 W18-5944  #18-5946  #18-5948
#18-5960 W#1B8-5962 #18-5964

GE TPR] 87-877 #17-5643

GE TSWR #7-877 #95-904 #9-904

HMA( 1 #7-750

HMA( 2 #7-760

HMA( 3 87-766

I TFMA( *7-730 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-89¢ #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9~896 #9-896 #9-896 #9~-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
¥9-896 #9-896 #9-896 #9-896 #9--896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-8%96 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-896 #9-896 #9-896 #9-896 #9-896
#9-8%6 #9-896 #9-896 #9-896 #9-896

#9-1059

#11-1367

M11-1601
9-1059

11-1369
11-1420

#18-6443
#18-5984

#18-5950

#9-1060
#11-1369
#11-1416

9-1060
11-1373
11-1422

#18-6444

#18-5952

#9-1061

»#11-1373
#11-14618
1061
-1375
=1424

- —a 0

1
1

#18-~6445

#18-5954

#9-1062
#11-1375
#11-1420

9-1062
11-1391
11-1426

#18-6446

#18-5956

#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9-896
#9~896
#9-896
#9-896
#9-896
#9-896
#9~896
#9-896
#9-896
#9-896

#9-1063

#11-1389

n11-1422
9-1063

11-1393
11-1428

#18-6447

#18-5958

#9-896

SEQ 0208




(kfFPBAQ

MACRQO CROSS REFERENCE

MACRO NAME

LCMI
LCM?
LCm3
LOMG
LCMS
LOM1
LDM?
LOM3
LDM¢
LDMS
LDM6
LDM?
LDM8
LDMS
LDIM
LD1M?
LDIM3
LOADTP
LPER

MDO1
MDO?2
MOU
MDLS
ME RROK
MF M4
MF M5

ME M6E
MFM7
MF Q1
MF 0?2
MFU1
MF U2
MM1

MM,

MODDM 1
MODDM.

REFERENCES
#9-896

#18-6389
#18-6394
#18-6398
#18-6405
#18-6408
#18B-6263
#18-6269
#18-6273
#18-6277
#18-6281
#18-6284
#18-6288
#18-6292
#18-6296
#18-6250
#18-6254
#18-6260
#5-634
#7-853
#9-1283
#11-1832
#12-1987
#12-2330
#12-2542
#13-2767
#13-2979
#14-3615
#15-4142
#15-4304
#16-4616
#16-5087
#17-5455
#18-6056
#18-6106
#18-6059
#18-6109
#7-756
#18-6196
218-6199
#18-6242
#18-6202
#18-6205
#18-¢03%4
#18-6084
#18-6037
#18-6087
#18-5996
#18-6013
#18-61064
#18-€161
#18-K5164

-8
18-6416
#18-6415
#18-6421
18-6420
18-6417

#18-6411

#9-923
#11-1309
#11-1845
#12-2004
#12-2341
#12-2553
8132779
#13-2990
#14-3631
#15-4158
#15-4320
#16-4636
#16-5106
#17-5468
#18-6069
#18-6119
18-6062
#18-6112

#18-6208
#18-6210

#18-6212
18-6214
#18-6044
18-6094
#18-6040
18-6090
#18-6000
#18-6017
#18-6114
18-6169
18-6167

(REATED BY MACRO ON 18-SEP-79 AT 13:50

#9-896
18-6419

#18-6424

#18-6423
18=6422

#18-6618

#9-955

#11-1482
#11-1858
n2-2121
#12-2353
#12-2564

#13-2790 °
#13-3111 .
H16-3647

#15-46174

#15-4477 °

#16-4654

#16-5125
#17-5483

#18-6074
#18-6124

18-6067
#18-6117

#18-6226
#18-6216

#18~6230
18-6218
#18-6046
18-6096
#18-6042
18-6092
#18-6002
#18-6020
#18-6121
18-6173
18-6171

CREF

29-980

#11-1515

#11-1872
- R12=-2166
#12-2365
#12-2577
#13-2801
#13-3127
#14-3663
#15-4190
#15-4493
#16=-4672
R16-5144
R17=5497

A

AL

L

#18-6220

18-6232

#18-6005
#18-6022

18-6177
18-6175

PAGE 38

#9-1010

211-1561
#11-1885
#12-2168
#12-2376
#12-2589
#13-2812
N13-3144
#14-3858
#15-4207
#15-451
#16-4690
#17-5368
#17-551

#18-622¢2

18-6238

#18-6008
#18-6024

18-6180
18-6185

#9-1033

#11-1577
#11-1902
#12-2274
#12-2387
#13-2711
#13-2823
#13-3160
#14-3876
#15-46224
#15-4528
#16-4856
#17-5381

#18-6224

#9-1182

#11-1598
#11-1919
#12-2285
#12-2399
#13-2722
#13-2834
#14-3361
#14-3894
#15-4240
¥15-4546
#16~4873
#17-5395

#18-6228

#18-6028
#18-6052

18-6794
18-6190

#9-1176

#11-1628
#11-1936
#12-2296
#12-2410
#13-2733
#13-2845
#14-3379
#14-3912
#15-4256
#15-4565
#16-4890
#17-5409

#18-6234

#18-6030
#18-6064

18-6192

#9-1217

”11-1659
#11-1952
#12-2308
#12-2520
n13-2744
#13-2956
#14-3396
#15-4110
R15-4272
#15-4582
#16-4908
#17-5425

#18-623%6

#18-6080
#18-6071

#9-1241

#11-1821
#12-1970
#12-2319
#12-2531
#13=-2755
#13-2968
M4-3614
#15-4126
#15-4288
#16-4600
#16-6926
M17-439

#18-6240

218-608¢
#18-6102

SEQ 0209




KfFPBAQ

CREAYED BY

MACRO CROSS REFERENCE

MACRO NAME
MODM 1
MODM?

msG

MULT
NAME P
NEWTST

NTMPM
w1
oue
ou3
POP
PUSH
REPORT
ROM
ROMA(
ROM1
ROM10
ROM1 1
ROM1.2
ROM13
ROM14
ROM1S
ROM16
ROM17

ROM20
ROM3
ROM 5u
ROM31

ROMS5
ROM6
ROM?
RSET

RTMA(
RTMPM
SETPRI]
SETTRA

SE TUP
SK P

SLASH
SPACE
SSKAD
STARS

MACRO ON 18-SEP=79 AT 13:5(C ?3?; 39

REFERENCES

#18-6129 18-6135 18-6141 18-6144 18-6147

#18-6132 18-613%7 18-6139 18-6155

#9-909 #9-919 #9-1135 #9-1149 R11=-1474

#12-2263 4122271  M12=2510 mM12-2517 #13-2700

#164-3348 #14-3358 #14-3599 #14-3612 #14-3846

#16-6844  H16-485F  #16-5075 #16-5084 #17-5301

#7-877

#5-648 9904

87-877 9-919 9-1149 11-1480 11-1818
%3;2208 14-3358 14=3612 14-3855 15-4107

‘_

#18-6349 18-6375 18-6377 18-6379

#18-6355 #18-6376 #18-6378 #18-6380

#18-6362 18-6381 18-6382 18-6383 18-6384

#7-877 17-5649 17-5655 17-5655 17-5664

#7-877 17-5649 17=-5655 17-5655 17-5655

87-877

#7679

#7-811

#7-682

#7-703%

H7=706

#7-709

n7-712

87=-715

#7-718

#7-721

87-724

#7-685

n7-727

#7-688

#7-673

#7-676

#7-691

#7-694

#7-697

*7-700

#5-651 #9-1133 #11-1472 #11-1806 #12-2106

#14-3344 #14~-3595 #14-3842 #15-4094 #15-4462

#17-5850 #17-5861

#18-6343 #18-6367 #18B-6368 #18-6369 #18-6370

#5-639

n7-8727

#17-5659 17-5659 17-56%9 17-5659 17-5659
17-5660 17-5661

n7-877 9-903%

n?-877

n7-877

»7-860 N7-877

#7-850

#7-877 8-890 8-890 8-890 9-899
9-1149 9-1149 11=1480 11-1480 11-1818

18-6149
#11-1480
#13-2708

#146-3855
#17-5343

12=-2118
154474

17-5664
17-5664

#12-2260
#16-46840

17-5659

9=-900
11-'818

18-6151

#11-1810
#13-2945
#15-4099

17-5664

#12-2507
#16=-5071

17-5659

9-900
12-2118

18-6153
#11-1818

#13-2953
#15-4107

12-2517
16-5084

#13-2697
#17=-52

17-5659

9-900
12-2118

#12-2110
#13-3098
#15-4466

132708
1 ‘53103

~NwA

#13-2942
#17-5635

17-5659

9-919
12=2271

8i2=2118
#13-3108
R15=4474

13-2953

”13-3095
#17-5839

17-5659

9-919
12«22

SEQ 0210




CkF PBAQ (REATED BY
MACRO (ROSS REFERENCE
MACRO NAME REFERENCES
12-2517
14-3612
16-5084
17-5655
17-5855
SUMMA ( #7-838
SWRSL) #7-877
TMA( #7-670
TRMTRP #17-5659
TYPBIN N7’-877
TYPDEC #7-877
TYPNAM n7-877
TYPNUM #7-877
TYPO(S h7-877
TYPO(T n7-877
TYPTIXT #7-877
$SCMRE #/-890
8-890
8-890
tE(MT™ #7-890
8-890
8-890
$SESCA #7-877
SONEWT 87-877
#13-3108
$$SE T #17-5659
17-5660
$ESETM #9-903
$$SETU #9-903
$$SK 1P 87-877
.EQUAT #7-863
JFULV #7-857
n’-877
n7-877
. HE ADE #7-863
LSETLP #7-863
.SWRH] #7-863
JSACTT #7-863
.SAPTR #7-865
.SAPTH #7-865
.SAPTY #7~866
.BCATC #7-863
.SCMTA #7-863
.$EOP n7-864
.$ERRO #7-864
. $POWE *7-865
.SREAD #7-866
.$SAVE #7-864
.$SCOP #7-864
.$TRAP #7-865
.$TYPD #7-865
.$TVYPE #7-864

#9-903
17-5639
17-5662

#9-904

17-5643
#17-5657
17-5643
8-890
8-890

8-890
8-890

#9-919

#14-3358
17-5659
17-5661

#9-90%
9-903

7-877
#7-867
#7-877
#7-877

7-868

7-887

#9-899
#8-890
9-900
17-5655
7-889
#7-890
17-5643
#17-5647
#17-5654
17-5657
17-5649
H17-5645
#17-5659

#17=565"

MACRO ON 18-SEP-79 AT 13:50

17-5643

17-5643
8-890
8-890

8-890
8-890

#9-1149
#14-3612
17-5659

#7-877
#7-877
¥’-877

8-890

PAGE 40

#11-148C #17
#14-3855 415
17-5659 17

#12-2271
#16-64853
17-5659

8-890
8-890

8-890
8-890

#12-2517
#16-5084
17=5659

#7-877
#7-877

14-3358
16-4853
17-5651
17-5827

8-890
8-890
8-890
8-890

#13-2708
#17-5343

17-5659

#7-877
u7-877

14-3358
16-4853
17-5653
17-5844

8-890
8-890

8-890
8-890

#13-2953

17=5659

n7-877
n’7-877

SEQ 0211




x F PRAQ

(REATED BY MACRO ON 18~SEP=79 AT 1%:5C

MACRQ (ROSS REFERENCE

MATRC NAME
L$7veC

REFERENCES
#7864

875653

PAGE 41
(REF

LN

SEQ 0212




