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.REM £

IDENTIF ICATION

PRODUCT CODE: AC-F633B-M(C

PRODUCT NAME: CKFPRRO FP11F FLTG PNT PRT B
DATE CREATELD. APRIL, 1981

MAINTAINER: DIAGNOSTIC ENGINEERING

AUTHOR : 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 CORPORATION. DIGITAL EQUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY OCCUR IN THIS MANUAL.

THE SOF TWARE DESCRIBED IMN THIS DOCUMENT IS FURNISHED TO THE
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER
SYSTEM AND CAN BE CO®IED (WITH INCLUSION OF DIGITAL’S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
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DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
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48

49 HISTORY

S A

52 NO CHANGES TO THE 11/34 FLOATING POINT DIAGNOSTICS PART ‘A’ WERE

22 FOUND TO BE NEEDE TO ADAPT IT FOR USE ON THE 11/44.

55 THE FOLLOWING WAS ADDED TO THE 11/34 FLOATING POINT DIAGNOSTIC

g? TO MAKE THE °'B' VERSION COVER THE 11/44:

58 1. TEST 22 - PROCESSOR LOOKS TO SEE IF APT IS (ON-

59 TROLLING THE TEST, AND IF IT IS, CHECKS TO SEE

60 I THE USER HAS SELECTED THIS TEST BY CHECKING

61 BIT 7 IN THE SWITCH REGISTER. IT HAS ALSO BEEN

62 CHANGED SO THAT [F BIT 7 IS ~ONE+, THE CODE WILL

22 SELECT THE TEST.

65 THE FOLLOWING WAS ADDED TO THE 11/34 FLOATING POINT DIAGNOSTIC

gg TO MAKE “HE ‘(' VERSION COVER THE 11/64:

68 1. TEST 76 - CHECKS THAT FP PROCESSOR DOESN'T ACCESS

gg D~SPACE UNTIL CONDITIONS WARRANT.

71 2. TEST 77 - CHECKS THAT SR1 MATCHES WHAT ACTUALLY

72 HAPPENED TO THE REGISTER OF THE INSTRUCTION, AND

73 THAT THE VALUE OF AUTO INCREMENT/DECREMENT WAS

;g PROPER.

76 ALL THREE PARTS WERE RE-RELEASED WITH NEW SCOPE AND ERROR ROUTINES THAT
77 CHECK BIT O OF THE CPU ERROR REGISTER (POWER MONITOR BIT). THE ADDI-
78 TIONS WERE MADE IN THE SCOPE ROUTINE, EXECUTED AT THE BEGINNING Of
79 EACH TEST. IF THE BIT BECOMES SET, AN ERROR IS CALLED FROM THE

80 SCOPE ROUTINE. THE BIT IS CLEARED, AND THE TEST IS CONTINUED.

81 IF THE BIT BECOMES SET IN THE MIDDLE OF A TEST, AND AN ERROR OCCURS
82 FOR ANY REASON, THE ERROR ROUTINE WILL CALL *TWwO* ERRORS, THE POWER
83 MONITOR 8IT ERROR FIRST, THEN THE ERROR ORIGINALLY CALLED. IN

84 ADDITION, THE SREAD ROUTINE NOW CHECKS FOR A RANDOMLY INPUTED *Q

85 BEFORE A “S IS TYPED. THIS BECAME NECESSARY WITH CERTAIN DATA

8¢ CONNECTIONS OF SOME SYSTEMS.
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1. ABSTRA(CT

- ep dn G S - -

THE THREE PROGRAMS:
CKFPACO CKFPBBO CKFPC(O

ARE DESIGN TO DETECT AND REPORT LOGIC FAULTS IN THE
PDP 11/44 FP11=F FLOATING 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 DETECT AND ATTEMPT TO IDENTIFY FAULTS
wiTH A MINJMUM HARDWARE OR SOFTWARE LEVEL. THE
TESTS ARE PARTIONED INTO THREE STAND-ALONE PROGRAMS
DESCRIBED BELOW.

NOTE THAT E .RCR REPORTS [N THESE PROGRAMS ARE BASED
UPON THE KNOWLEDGE THAT ALL PREVIOUS TESTS HAVE BEEN
RUN AND IN MOST CASE THAT THERE IS ONLY A SINGLE
PGINT FAULT IN THE FP11-F., IF THE PROGRAMS OR TESTS
ARE gO}ERUN IN ORDER THEN ERROF MESSAGES MAY NOT BE
ACCURATE.

A, CKFPACO
(KFPACO TESTS:

LDFPS

STFPS

CFCC

ggg?. SETD, SETI AND SETL

LDF AND DD (ALL SOURCE MODES)

STD (MODE O AND 1)

ADDF, ADDD AND SUBD (MOST CONDITIONS)

B. (KFPRBO
(KFPBBO TESTS:

ADDF, ADDD AND SUBD (ALL CONDITIONS NCT
TESTED IN (xFPBBO)
(MPD AND (MPE

DIVD AND DIVF
MULD AND MULF
MODD AND MODF
C. CKFPCCO
(kFPCCQ TESTS:
STF AND STD (ALL MODES?

STCFD AND  STCDf
(LRD AND CLRF

SEQUENCE
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1

NEGF AND NEGD

ABCf AND ABSD

TSTF AND TSID

NEGF, ABSF AND TSTF (ALL SOURCE MODES)
NEGF, ABSF AND TSTF (ALL SOURCE MODES)
LDFPS (ALL SOURCE MODES)

LDCIF AND LDCLF

LDCID AND LDCLD

LDEXP

ST"PS (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.
NOTE THAT A SPECIAL INTERRUPTS TEST MODULE IS S8EING
DESIGNED FOR USE IN THE MANUFACTURING ENVIRONMENT.
WHEN THIS DEVICE IS PRESENT THE PROGRAM (KFPRB(O WILL
MAKE USE OF IT TO TEST THE FPP INTERRUPT ON BUS
REQUEST FUNCTIONS.

STORAGE

ALL THREE PROGRAM REQUIRE A MEMORY SYSTEM OFf AT
LEAST 16K TO LOAD AND RUN.

PREL IMINARY PROGRAMS

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

LOADING PROCEDURE

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

STARTING PROCEDURE

CONTROL SWITCH SETTINGS
SEE SECTION 5.1
PROGRAM AND OPERATOR ACTION

SEQUENCE
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]

1. LOAD PROGRAM INTO MEMORY

2. LDAD ADDRESS 200

3. SET CONSOLE SWITCHES (IF CONSOLE IS PRESENT)

4. PRESS START
ON FIRST PASS THE PROGRAM
wiLL IDENTIFY ITSELF. NOTE THAT IF THERE IS
NO PHYSICAL CONSOLE THE PROGRAM WILL REQUEST
THE OPERATOR FOR INJTIAL VALUE FOR THE
SO" TWARE SWITCH REGISTER (SEE SECTION 8.5).
IF RUNNING UNDER ACT, APT OR CHAIN THIS DOES
NOT APPLY,

S. THE PROGRAM WILL LOOP AND AN END OF PASS AND
ERROR SUMMARY WILL BE TYPED AT THE END OF
EVERY PASS.

OPERATING PROCEDURE

OPERATJONAL SWITCH SETTINGS
THE SWITCH SETTING ARE:

OCTAL

SW<15>=1.,. 100000 HALT ON ERROR

SW<14>=1.,.. 40000 LOOP ON CURRENT TEST

Sw<13>=1.,. 20000 INHIBIT ERROR TYPE QUTS

Sw<12>=1,.,. 10600 INHIBIT T-BIT TRAPPING

SW<11> 1... 4000 INHIBIT ITERATIONS

Sw<lO>=1... 2000 RING TTY BELL ON ERROR

SW<9>=1.... 1000 LOOP ON ERROR

Sw<8>-1.... 400 LOOP ON TEST SPECIFIED IN Sw<é6>
THROUGH SW<(O>

Sw<7>=1.... 200 PRINT ERROR SUMMARY EVEN IF
SW<13>=1, THIS  APPLIES ONLY 10
PROGRAM (KFPAC(O.

SW<7>=1.... 200 SELECT CORRECT INTERRUPT TEST [N
PROGRAM (KFPBRB(O. IF APT IS SELECTING
THE TEST, THE SWITCH REGISTER IS
EXAMINED TO SEE IF THE USER HAS
SELECTED THIS TEST BY A <1> |N
SW<7>

ERRORS
SUMMARIES
IN PROGRAM (KFPACO, TESTS 1 AND 11 HAVE A SPECIAL

ERROK SUMMARY FEATURE. THESE TWO TEST RUN MANY
TEST PATTERNS THROUGH THE LOGI(. AFTER AN ERPOR
IS ENCOUNTERED, ONLY THE FJRST FIVE ERRORS ARE
REPORTED (TYPED ON THE TTY). EVERY ERFOR THOUGH
IS LGGGED AND AN ERROR SUMMARY IS PRINTED wHEN

THE TEST IS C(OMPLETE. NOTE THAT JF  Swc13o-1 WIS

SEQUENCE
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SUMMARY WILL NOT BE TYPED UNLESS Sw<7>=1, [N OTHER
wORDS TO GET JUST AN ERROR SUMMARY FROM E]THER OF
THESE TWwO TESTS 1 AND 11 [N PROGRAM (KFPA(CQ BOTH
SWITCHES 13 AND 7 MUST = 1.

ERROR RECOVERY

Sw<15:9>=0,.. MOST ERRORS WILL CAUSE EXECUTION T0
GO TO THE START OF THE NEXT 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 IS TYPED.

Swe™S5, ... THE PROGRAM WILL HALT AFTER TYPING
THE ERROR MESSAGE. PRESSING THE
CONSOLE (ONTINUE WwILL CAUSE THE
PROGRAM TO CONTINUE AS [F Sw<15>=0.

RESTRICTIONS

NONE

EXECUTION TIMES
LESS THAN 10 <7 _ONDS FOR EA{H PROGRAM ON ANY PASS,
STACK POINTER

THE STALK POINTLR IS INITIALIZED TO 1100 IN EACH OF
THE THREE PROGRAMS.

PASS COUNT

THE PROGRAM M) KES ONE PASS fOR EACH END OF PASS
MESSAGE TYPEF. THE END OF PASS MESSAGE DESCRIBES
THE TOTAL NU- 3ER OF PASSES COMPLETED AND THE TOTAL
NUMBER OF ERRORS SINCF "HE LAST END OF PASS MESSAGE.

T-BIT TRAPPING

IF SW<12>=0 FACH 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 Ww]THOUT
A CONSOLE SWITCH REGISTER., IF A PHYSICAL CONSOLE
SWITCH REGISTER IS PRESENT ON THE SYSTEM, THEN THESE
PROGRAMS WwILL GO AHEAD AND USE [T FOR THE SWIT(w

SEQUENCE
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8.6

8.7

1

FUNCTIONS DESCRIBED IN 5.1 ABOVE. IF HOWEVER THERE
IS NO CONSOLE SWITCH REGISTER ON THE SYSTEM A
SOFTWARE SWITCH REGISTER WILL BE  USED. THIS
SOF TWARE SWITCH REGISTER CAN BE EXAMINED OR MODIFIED
AT ANY TIME BY THE USER [F HE TYPES (ONTROL G wHILE
THE PROGRAM [S RUNNING. THIS CONTROL G WILL CAUSE
THE CONTENTS OF THE SOF TWARE 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 (ONTROL G.
NOTE THAT WHEN NOT RUNNING UNDER ACT, APT OR (HAIN
THE USER WILL BE ASKED FOR A SOFTWARE SWIT(H
REGISTER  VALUE  AFTER LOADING ADDRE3SS 200 AND
STARTING THE PROGRAM THE FIRST TIME THE PROGRAM IS
RUN AFTER LOADING (ONLY IF NO (ONSOLE SWITCH
REGISTER IS ON THE SYSTEM).

INTERRUPTS TEST

IN PROGRAM CKFPBBO, THERE IS A SPECIAL TEST FOR
CHECKING THE (CORRECT FLOWS OF THE FPP, THIS TEST
CAN BE RUN ONLY IF A SPECIAL TEST MODULE IS IN THE
SYSTEM. THIS MODULE WILL PROBABLY ONLY BE USED IN
MANUFACTURING. IF THIS MODULE IS NOT IN THE SYSTEM
THIS TEST WILL AUTOMATICALLY BE DESELECTED., IF THIS
TEST MODULE IS ON THE SYSTEM AND SW<7>=0 THIS TEST
WILL BE  RUN. IF  Sw<7>=1 THIS TEST WILL BE
DESELECTED.

ACT, APT AND XXDP COMPATISILITY

THESE PRgg?AMS ARE FULLY COMPATIBLE WITH:
ACT
XXDP MUNITOR AND C(HAIN PROGRAMS.

PROGRAM DESCRIPTION

- S S G S S A .

ROUND\TRUNK TEST

SEQUENCE

g
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w23
424 THIS IS A TEST OF THE ROUND\TRUNK FLOWS. IN
25 PARTICULAR TWO THINGS ARE TESTED: FIRST A CONDITION
26 IN WHICH RUUNDING RESULTS JN THE NEED FOR
27 RENORMAL | ZATION, AND SECOND THE PSW CONDITION CODES
ng N AND 2 BIT COMMBINATIONS

4

430 TEST 2 CVER\UNDER TEST

s emee=—- - ——— -

632

633 THIS IS A PARTIAL TEST OF THE OVER\UNDER FLOWS. ONE
634 OVERFLOW AND TWO UNDERFLCW CONDITIONS ARE CHECKED.
435 THE REMAINING UNDERFLOW COND., AND THE REMAINING
436 OVERFLOW COND. WILL BE CHECKED LATER USING THE XXX
437 INSTRUCTION. HERE EACH CONDITION TESTED IS CHECKED
438 BOTH WITH TRAPS ENABLED (FIU-1 OR FIv-1) AND ALSO
azg WITH TRAPS DISABLED (FIu=0 OR FIv-0).

[A
INA TEST 3 LDCFD AND LDCDF TEST
&  eeeee~s mee—eee- —————————

463
242 THIS 15 A TEST OF LDCFD AND LD(CDF.
rA
446 TEST 4 CMPD TEST
‘7 mmeeee memmeeee-
4L4L8
449 THIS IS A TEST OF THE CMPD INSTRUCTION. NOTE THAT A
450 SURBROUTINE IS USED TO SET UP OPERANDS, EXECUTE THE
22; INSTRUCTION AND CHECK THE RESULTS
223 TEST 5 DIVD WITH (FSRC-0) AND (BUT FD) TEST
" ............. - — - - e - - - -

455
456 THIS IS A TEST OF THE DIVD INSTRUCTION WITH A ZERO
457 DIVISOR. THE CONDITION IS CHECKED WITH BOTH TRAP
228 ENARLED AND TRAPS DISABLED.
460 TEST 6 DIVF TEST

%1 eese=e= meme——ee-
462
463 THIS IS5 A TEST OF THE DIVF INSTRUCTION. NOTE THAT A
464 SUBROUTIN: IS USED TO SET UP THE OPERANDS, EXECUTE
zgg THE INSTRUCTINN AND CHECK THE RESULTS.
467 TEST 7 DIVD TEST
w8  emeses =mmmmeeee-
469
470 THIS ]S A TEST OF THE DIVD INSTRUCTION. NOTE THAT A
471 SUBROUTINE IS USED TO SET UP THE OPERANDS, EXECUTE
2;% THE INSTRUCTION AND CKECK THE RESULTS.
2;% TEST 10 MULF TEST
476 THIS IS A TEST OF THE MULF INSTRUCTION. IT MAKES
L77 USE OF A SUBROUTINE TO SET UP THE OPERANDS, EXECUTE
478 THE MULF INSTRUCTION AND CHECK THE RESULTS.

479
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MULD TEST

THIS IS A TEST OF THE MULD INSTRUCTI.v. NOTE THAT A
SUBROUTINE IS USED TO SET UP THE OPERANDS, EXECUTE
THE MULD INSTRUCTION AND CHECK THE RESULTS.

- ey S A T . - - - - aE

THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW

CONDITIONS USING THE MULF INSTRUCTION WITH TRAPS

DISABLED. NOTF THAT A SUBROUTINE IS USED TO SET UP ~
THE OPERANDS, tXECUTE THE MULF INSTRUCTION AND CHECK

THE RESULTS.

UNDER\OVER FLOW, USING MULD WITH TRAPS DISABLED, TEST

THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW
CONDITIONS THAT (AN  ARRISE  USING THE MULD
INSTRUCTION WITH TRAPS DISABLED. A SUBROUTINE IS
USED TO SET UP THE OPERANDS, EXECUTE THE MULD
INSTRUCTION AND CHECK THE RESULTS.

UNDER\OVER FLOW, USING MULF WITH TRAPS ENABLED, TEST

-—— - - - . vy - - . - - S . . e T S S S - -

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 CHECK THE
RESULTS. HERE THE PARTICULAR INTERRUPT, EITHEF
8¥ES;LOU OR UNDERFLOW, IS ENABLED SO A TRAP SHOULD

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

g?ng?gS. EXECUTE THE MULD INSTRUCTION AND CHECK THE
ULTS.

MODF TEST

THIS 1S A TEST OF THE MODF INSTRUCTION, WHICH MAKES
USE OF A SUBROUTINE TO SET UP THE OPERANDS, EXECUTE
THE MODF INSTRUCTION AND CHECK THE RESULTS.

MODD TEST

THIS IS A TEST OF THE MODD INSTRUCTION. IT MAKES
USE OF A SUBROUTINE TO SET UP THE ARGUMENTS, EXECUTE -
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537
538
539
540
541
542
543
544
545
546
547
5.8
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
S?77
578
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TEST 20

TEST 21

TEST 22

1

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 (HECK
THE RESULTS. TRAPS ARE DISABLED DURING THIS TFST.

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

THIS 1S A TEST OF THE MODD INSTRUCTION'S OVER FLOW
AND UNDER FLOW CONDITIONS. A SUBROUTINE 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 1S DONE IN A WAY
SUCH THAT !F AN INTERRUPT REQUEST OCCURS DURING ONE
Of THESE INSTRUCTIONS THE  STATE  OF THAT
INSTRUCTION'S EXECUTICON 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 ACS5 UNMODIFIED.

THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

ADD (OR SUB)
DIV
MUL
MOD
(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  SPECIAL 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  ENCCUNTERED.
THEREFORE  THIS TEST WILL BE RUN CONDITIONALLY
(DEPENDENT UPON WHETHER OR NOT THE STATUS REGISTER
OF THE TEST EQUIPMENT TIMES OUT WHEN REFERENCED),
THIS TEST CAN ALSO BE SELECTED BY TURNING SWIT(H 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 INDIRECY

SEQUENCE
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10.

THROUGH THIS P GRAMS LOCATION CORINT, SO THAT [f
THE USER HAS MOL IED THE TEST EGUIPMENT®'S STATUS
REGISTER TO RESPOND TO A DIFFERENT ADDRESS LOCATION
CORINT MUST BE MADE TO  (ONTAIN  THAT  STATUS
REGISTER'S NFEW 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 | OCATION CORTRP
(IF THE TEST EQUIPMENT IS MADE TO TRAP TO A
DIFFERENT VECTOR LOCATION CORTRP MUST CONTAIN THE
ADDRESS OF THIS VECTOR).

LISTING

SEQUENCE
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617

1293
1294
1295
1296
1297
1298
1299

1301

000267
000002

000001
160000

000244
177400
000200
000011
000015

001100
104000
000004

000011
000012
000015
000200
1772776
177776
177774
177772
177570
177570

MACRO M1113  28-MAR-81

MNUMBER-267
PROGNUM-?
LIST
.NLIST
CNLIST
.NLIST
NLIST
MCALL
-MCALL
-MCALL
-MCALL
+MCALL
TITLE CKFPBB(Q
;*COPYRIGHT (()

N 1
14:47 PAGE 6 SEQUENCE

ME

MD

MC

CND

BEX

.HEADER, .SWRH], .EQUAT, .SETUP, .$CATCH,.SACT11, $(MTAG
NEWTST,SENEWTEST, . $EOP, . $SAVE, . STYPE, .STYPOC(T
.S$TYPDEC,.$TRAP, .$POWER, . SAPTHDR, . SAPTBL S

.STYPE, .$APTYPE,.SREAD

.EQUIV ;REMOVE FOR PDP-10 ASSEMBLY
;gé}F FLYG PNT PRT B

;*DIGITAL EQUIPMENT CORP.

;*MAYNARD, MASS

. 01754

“«TH]S PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMA(
" «PACKAGE (MAINDEC=-11-DZQAC=CS). JAN, 1981,

$TN=1
$SWR 160000

FPVECT=244
$SWR=177400
$SWRMSK =200
TAB-11
CRLF=15

;7HALT ON ERROR, LUOP ON TEST, INHIBIT ERROR TYPQUT

.SBTTL BASIC DEFINITIONS
:*INITIAL ADDRESS OF THE STACK POINTER wex 7100 we«

STACK= 1100

ERROR=EMT

SCOPE=]0T
:*M]ISCE_LANEOUS DEF INITIONS
HT- M ;;CODE FOR HORIZONTAL TAB

. LF= 12 ::;CODE FNOR LINE FEED
(R- 15 ::CODE FOR CARRIAGE RETURN
C(RLF= 200 ::CODE FOR CARRIJAGE RETURN-LINE FEED
PS= ;277;6 : :PROCESSOR STATUS WORD
w=PS

STKLMT= 177774
PIRQ= 177772
DSWR= 177570
DDISP= 177570

RO=
R1= 11
R2= 32
R3- 13
R, = 14
RS= 15
Rb= 16
R7= 37
SP= 16

::STACK LIMIT REGISTER

: :PROGRAM INTERRUPT REQUEST REGISTER
; ;HARDWARE SWITCH REGISTER

; ;HARDWARE DISPLAY REGISTER

:'GENERA%OPURPOSE REGISTER DEF INITIONS

:;GENERAL REGISTER
;;GENERAL REGISTER
;;GENERAL REGISTER
;:GENERAL REGJISTER
;;GENERAL REGISTER
:;GENERAL REGISTER
:;GENERAL REGISTER
:;GENERAL REGISTER
::STACK POINTER

13
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BASIC DEF INITIONS

000007

000000
000040
000100
000140
000200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
00002
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

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

B 2
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PC= 1 ¥4 ; :PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS
PRO= 0 ::PRIORITY LEVEL
PR1= 40 ;:PRIORITY LEVEL
PR2= 100 ;:PRIORITY LEVEL
PR3= 140 ;:PRIORITY LEVEL
PR4= 200 ::PRIORITY LEVEL
PRS= 240 :;PRIORITY LEVEL
PR6= 300 ::PRIORITY LEVEL
PR7= 340 ;:PRIORITY LEVEL
;" 'SWITCH REGISTER'' SWITCH DEFINITIONS
SwW15= 100000
Swl4é= 40000
sw13= 20000
Swi2= 10000
Swil= 4000
swi0= 2000
SW09= 1000
sw08= 400
swo7= 200
swo6= 100
SW0S= 40
sSwos= 20
sw03= 10
Sw02= 4
swo1l= 2
SW00= 1
SW9=SW09
Sw8=Sw08
SW7=Sw07
SW6=SW06
SW5=SW(S
SWé6=SW04
SwW3=Sw03
Sw2=Sw0?
SW1=SW01
SWO=SW00
:«DATA BIT DEFINITIONS (BITO0 TO BIT15)
B8IT15= 100000
BIT14= 40000
BIT13= 20000
BIT12= 10000
BIT11= 4000
8IT10= 2000
BI109= 1000
BI1T08= 400
BIT07= 200
BITO6= 100
BIT05= 40
BITO4= 20
BIT03= 10
BIT02= &
BI101= 2
8I1700= 1
BIT

NS WA= O

SEQUENCE

14
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BASIC DEF INITIONS

000100
000040
000020
000010
000004
0000C2
000001

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

000000
000001
000002
000003
000004
000005
000006
000007

00000C

000174
200174 000000
000176 000000

000200 000137 004346

cC 2
MACRO M1113 2B8-MAR-81 14:47 PAGE 6-2

SEQUENCE

BIT6=BIT06
B]T5=BITOS
BIT4=BIT04
BIT3=RIT03
BIT2=BIT0?
8IT1=BIT01
81T0-BITOQ
;*BASIC "'(PU'" TRAP VE'TOR ADDRESSES

ERRVE(= & ;TIME OUT AND OTHER ERRORS

RESVEC= 10 ..PESERVED AND TLLEGAL INSTRUCTIONS
TBITVEC=1¢4 ;0T BIT

TRTVEC= 14 : TRACE TRAP

BPTVEC= 14 ,,BREAKPOINT TRAP (BPT)

IOTVEC= 20 : INPUT/OUTPUT TRAP (I0T) =«SCOPE=**
PWRVEC= 24 : :POWER FAIL

EMTVEC= 30 :;EMULATOR TRAP (EMT) ««ERROR=x
TRAPVE (=34 ';”TRAP” TRAP

TKVEC= 60 ;TTY KEYBOARD VECTOR

TPVEC= 64
PIRQVEC=240

;TTY PRINTER VECTOR
:PROGRAM INTERRUPT REQUEST VECTOR

SBiTL FPP REGISTER DEF INITIONS
ACO =X0
ACT =X
AC2 =XZ
AC3 =X3
AC4 =X4
ACS -X5
ACS =26
AC7 =7

.SBTTL TRGP CATCHER

:*ALL UNUSED LOCATIONS FROM 4 =~ 776 CONTAIN A ''.+2 HALT"
*«SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
'LO(ATIONIO CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: .WORD 0 :SOFTWARE DISPLAY REGISTER
SWREG: .WORD 0 ;SOF TWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)

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

15
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‘ COMMON TAGS
1314

pur it
b b d b b b md b d ek —b s —b

— e ) i o d D b aead waed ek

(]
o
RRNBF SRR RICES

3383

01126

001226

001100
000000
000

000
000000
000000
009000
000000

000

001
000000
000000
000000
000000
000000
000000
000000

000

000
000000
177570
177570
177560
177562
177564
177566

000

002

012

000
000000

000024
000000
000000
000000
000000
000000
000000
000000

000000
000000

000000
002000
000000
000000
000000
000000
000000
000009
000000
00000C

D
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.SBTTL

: *USED IN THE PROGRAM.
100

COMMON TAGS

. tt""l’i.ﬁ*itﬁl*'ttt*'tt‘t'!tttitﬁ*tittt.itt!it*titittttttttttt

S*THIS TABLE CONTAINS VARIOUS (OMMON STORAGE LOCATIONS

SCMTAG:

.WORD
$TSTNM: .BYTE
$ERFLG: .BYTE
$ICNT: .WORD
$LPADR: .WORD
$LPERR: .WORD
$ERTTL: .WORD
$SITEMB: .BYTE
$ERMAX: .BYTE
$ERRP(C: .WORD
$GDADR: .WORD
$8DADR: .WORD
$GDDAT: ,WORD
$8DDAT: .WORD

.WORD

.WORD
$AUTOB: .BYTE
$INTAG: .BYTE

.WORD
SWR: .WORD
DISPLAY: ,WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TP8B: 177566
$NULL: .BYTE
$FILLS: .BYTE
$FILLC: .BYTE
$STPFLG: .BYTE
$REGAD: .WORD

.REPT
$REGO: .WORD
$REG1: .WORD
$REGZ: .WORD
$REG3: .WORD
$REGSL:  .WORD
AREGS: .WORD
$SREGG:  .WORD
$REG7: .WORD
$REG10: .WORD
$REG11: .WORD
$SREG12: .WORD
$SREG™3: .WORD
$RFR14: _WORD
s“t.\.ﬂs: .UORD
$REG16: .WORD
$REG17: ,WORD
$REG20: .WORD
$REG2T: .wWORD
$REGZ2: .WORD

ololeleolesloleloleolePlolalels]lolsela;

<
W
t 3
2

DDISP

> OO-=rnoO

ololelolololalalolelulelelelololololo)

~n

o
2
(V]

::START OF

; ; CONTAINS
;;CONTAINS
:: CONTAINS
::CONTAINS
::CONTAINS
:;CONTAINS
;s CONTAINS
;s CONTAINS
; ;CONTAINS
;s CONTAINS
::CONTAINS
;s CONTAINS
:;CONTAINS

SEQUENCE 16

COMMON TAGS

THE TEST NUMBER

ERROR FLAG

SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS
SCOPE RETURN FOR FRRORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERROR INSTRUCTION
ADDRESS OF °'GOOD' DATA
ADDRESS OF 'BAD' DATA
*GO0D* DATA

*BAD' DATA

; ;RESERVED-~NOT TO BE USED

;;AUTOMATIC MODE INDICATOR
;o INTERRUPT MODE INDICATOR

..ADDRESS OF SWITCH REGISTER
ADDRESS OF DISPLAY REGISTER
;TTY KBD STATUS
:TTY KBD BUFFER

STTY PRINTER STATUS REG. ADDRESS

STTY PRINTER BUFFER REG. ADDRESS
..CONTAINS NULL CHARACTER FOR FILLS

CONTAINS # OF FILLER CHARACTERS REQUIRED

S INSERT FILL CHARS. AFTER A 'LINE FEED'’

**'TERMINAL AVAILABLE'® FLAG (BIT<07>=0=YES)

:CONTAINS THE ADDRESS FROM
..UHICH (SREGO) WAS OBTAINED
::CONTAINS ((SREGAD)+0)
::CONTAINS ((SREGAD)+?2)
:;CONTAINS ((SREGAD) +4)
::CONTAINS ((SREGAD) +6)
;2 CONTAINS ((SREGAD)+10)
::CONTAINS ((SREGAD)+12)
: :CONTAINS ((SREGAD)+14)
::CONTAINS ((SREGAD)+16)
; :CONTAINS ((SREGAD)+20)
;:CONTAINS ((SREGAD)+22)
::CONTAINS ((SREGAD)+24)
::CONTAINS ((SREGAD) +26)
::CONTAINS ((SREGAD)+30)
::CONTAINS ((SREGAD)+32)
::CONTAINS ((SREGAD)+34)
::CONTAINS ((SREGAD) +36)
::CONTAINS ((SREGAD) +40)
::CONTAINS ((SREGAD) +42)
:2CONTAINS ((SREGAD) +&4&)




01230

001232
001234
001236
001240
001242
001244
001246
001250
001252
001254
001256
001260
001262
001264
001266
001270
001272
€01274
001276
001300
001302
001304
001306
001312
001313
001314

001316
001316
001320
001322
001324
001326
001330
001332
001334
CC1336
001336
001337
001340
001342
001344

001346
001347

000000
000024
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
0000G0
000000
C00000
000000
000000
000000
000000

207

077

015

012

000000
000000
000000
000000
000000
000000
000000
000000

000
000
000000
000000
000000

000
000

CkFPBBO FPITF FLTG PNT PRT B
COMMON TAGS

377

000

MACRO M17i13 28-MAR-81
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SEQUENCE

$REG23: .WORD O ::CONTAINS ((SREGAD)+46)
.REPT 24

$TMPO: .WORD O ::USER DEFINED

$TMPi: .WORD 0 :JUSER DEFINED

$TMP2: .WORD O :sUSER DEF INED

$TMP3: _WORD O :;USER DEFINED

$TMP4: _WORD O :;USER DEFINED

$TMPS: .WORD C :JUSER DEF INED

$TMP6: .WORD O :;USER DEF INED

$TMP7: .WORD 0 : USER DEFINED

$TMP10: .WORD O :JUSER DEF INED

$TMP11: .WORD O ; USER DEF INED

$TMP12: .WORD O :;USER DEFINED

$TMP13: .WORD (O :;USER DEF INED

$TMP14: .WORD O ; USER DEF INED

$TMP15: .WORD O ;JUSER DEFINED

$TMP16: .WORD O ;JUSER DEF INED

$TMP17: .WORD O ::USER DEFINED

$TMP20: .WORD O ::USER DEFINED

$TMP21: .WORD O :2USER DEFINED

$TMP22: .WORD O :;USER DEFINED

$TMP23: .WORD O :;USER DEF INED

$TIMES: O ;;MAX. NUMBER OF [TERATIONS
$ESCAPE:0 :;ESCAPE ON ERROR ADDRESS
$RELL: .ASCIZ <207><377><377> ;;(CODE FOR BFLL

$QUES: .ASCII 72/ :;QUESTION MARK

$CRLF: L.ASCIl <5 ::CARR]JAGE RETURN

$LF: LASCIZ Q12> ::LINE FEED

S . ititttﬁliﬂ'l’ttttitl‘*"ii"tiiittt"'ﬁ'!it.iﬁ"..t't"tt'.tt.ttt

"SBTTL APT MAILBOX-ETABLE

.'"'itt‘l’t'ktﬁttt‘tﬁt!'tttttt'tt*t.ﬁtitittitﬁﬁ't‘.ﬁitt."ttt"ttt.'

.EVEN
$MA]L:
$MSGTY:
$FATAL:
$TESTN:
$PASS:
$DEV(T:
SUNIT:
$MSGAD :
$MSGLG:
$ETABLE:
$ENV:
$ENVM:
$SWREG:
$USWR :
$CPUOP:

*

$MAMS 1
SMTYPT:
1

L4
%
.

. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.BYTE
.BYTE
.WORD
.WORD
.WORD

BYTE
.BYTE

AMSGTY
AFATAL
ATESTIN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV

AENVM
ASWRE G
AUSWR
ACPUOP

AMAMS 1
AMTYP1

: :APT MAILBOX

: :MESSAGE TYPE (ODE

::FATAL ERROR NUMBER

::TEST NUMBER

;;PASS COUNT

;;DEVICE COUNT

::1/70 UNIT NUMBER

: ;MESSAGE ADDRESS

: :MESSAGE LENGTH

::APT ENVIRONMENT TABLE

: :ENVIRONMENT BYTE

: ;ENVIRONMENT MODE BITS

::APT SWITCH REGISTER

:;USER SWITCHES

::CPU TYPE ,OPT]ONS

BITS 15-11=CPU TYPE
11/04=01,11705=02.11/20=03,11/60-04,11/45=0%
11/70=06,PDQ=07,0=10

BIT 10=REAL TIME (LOCK

BIT O=FLOATING POINT PROCESSOR

BIT 8=MEMORY MANAGEMENT

::HIGH ADDRESS.M.S. BYTE

:MEM. TYPE ,BLKA

MEM.TYPE BYTE -= (H]GH BYTE)

900 NSEC CORE=00"

17
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APT MAILBOX-ETABLE

001350

001352
001353
001354
001356
001357
001360
001362
001363
001364
001366
001370
001372
001374
001376
001400
001402
001404
001406
001410
001412
001414
001416
001420
001422
001424
001426
001430
001432
001434
001436
001440
001442

000000
000

000000

F

2
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. w
.

- "
- $MADR 1 :
. %

$MAMS 2 :
SMTYP?:
$MADR? :
$MAMS 3 :
MTYP3:
$MADR3:
PMAMS4 :
SMTYP4 :
$MADRS :
$VECT:
SVECTZ:

$BASE :
$DEVM:
$CDW1:
$CDWe:
$DDWO :
$DDWI:
$DDWe:
$DDW3:
$DDW4 :
$ODWS :
$DDW6 :
$DDW/ :
$ODWS:
$DDW9:

$DDW10:
$DDW11:
$DDW12:
$ODW13:
$DDW14:
$DDW15:
$ETEND:

.WORD

.BYTE
.BYTE
.WORD
.BYTE
.BYTE
.WORD
.BYTE
.RYTE
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WCRD
.WORD

AMADR

AMAMS 2
AMTYP2
AMADR?
AMAMS 3
AMTYP3
AMADR3
AMAMS S
AMTYPS
AMADR4
AVECT1
AVECTZ2
ABASE
ADEVM
ACDWI
ACDW?2
ADDWO
ADDW1
ADDW?2
ADDW3
ADDW4
ADDWS
ADDW6
ADDW?7
ADDWS
ADDW9
ADDWI10
ADDW11
ADDW12
ADDW13
ADDW14
ADDW15

300 NSEC BIPOLAR=00?2
S00 NSEC M0OS=7203

::HIGH ADDRESS,BLK#
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOw OF ‘‘'TYPE'' ABOVE

::HIGH ADDRESS.M.S. BYTE
: :MEM,TYPE ,BLK#?
: :MEM_LAST ADDRESS,BLK#2
::HIGH ADDRESS.M.S.BYTE

::MEM,.TYPE ,BLK#3
: :MEM_LAST ADDRESS,BLK#3
;:HIGH ADDRESS.M.S.BYTE

: :MEM, TYPE ,BLK#G
::MEM_.LAST ADDRESS ,BLK#4

:; INTERRUPT VECTOR#1,BUS PRIORITYA
;s INTERRUPT VECTORA2BUS PRIORITY#?
: ;BASE ADgﬁESS OF EQUIPMENT UNDER TEST
; ;CONTROLLER DESCRIPTION WORDA1
; ;CONTROLLER DESCRIPTION WORD#?2

;:DEVICE

;:DEVICE
::DEVICE
;:DEVICE
;;DEVICE
::DEVICE
;sDEVICE
:;DEVICE
;;DEVICE
;;DEVICE
::DEVICE
;:DEVICE
::DEVICE
; ;DEVICE
;;DEVICE
;:DEVICE
;iDEVICE

DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR

WORDA0
WORDA1
WORDA?2
WORDA3
WORDA4
WORD#S
WORDA#6
WORDA?7
WORD#S8
WORD#9
WORD#10
WORDA#11
WORD# 12
WORD#13
WORD#14
WwORD#15

SEQUENCE

18
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| ERROR PQINTER TABLE

SEQUENCE 16

.SBTTL ERROR POINTER TABLE
! ;*THIS TABLE CONTAINS THE INFORMATION FOR EA(H ERROR THAT (AN OCCUR.
:*THE INFORMATION IS DBTAINED BY USING THE INDEX NUMBER FOUND IN
“«LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

| L«NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP().

;*NOTE?: EACH ITEM IN THE TABLE (ONTAINS 4 POINTERS EXPLAINED AS FOLLOWS :
] EM ::POINTS TO THE ERROR MESSAGE
b DH ::POINTS TO THE DATA HEADER
I DT ;:POINTS TO THE DATA
.Y DF ::POINTS 70 THE DATA FORMAT

001442 $ERRTR:

1378 000267 _REPT  MNUMBER
1320 CITEM 1

001442 0460046 066636 071024 Tem 2 .WORD  EM1.DA1.DT1,DF1

001452 040076 066526 071062 -1ren . .WORD  EM2,DH2,DT2.DF2

0016462 040132 0664636 071024 ‘ITEM . .WORD  EM3,DH3.DT3,DF3

001672 040237 066436 (71024 .xren ‘ .WORD  EM&,DH4,DT4,DF&

001502 040344 066636 071024 'ITEM ] .WORD  EM5,DHS,DTS,DFS

001512 040451 066436 071024 .xren , .WORD  EM&,DH6,DT6,DF6

001522 040556 066436 071024 .xrsn 10.uono EM7.DH7.DT7.DF7

001532 040663 066436 071024 'ITEM 11.uono EM10,DH10,DT10,DF10

001542 040770 066436 071024 .xren 1z.uono EM11,DH11,.DT11,DF11

001552 041077 066436 071024 'xren 13.uono EM12,DH12.DT12.DF12

001562 041206 066436 071024 ’ITEH M.uono EM13,DH13,DT13,DF13

001672 061322 066436 071024 '1ren 15.uom> EM14,DH14,DT14.DF14

001602 061434 066436 071024 .lrfn 16.uono EM15,DH15,DT15.DF15

001612 041546 066436 071024 .JTEM 17.uono EM16.DH16,DT16,DF 16

001622 041643 066567 071110 .IIEM 2o.uono EM17,DH17,DT17.DF17

001632 041720 066436 071130 ‘xren 21.uono EM20,Dh20,DT20,DF 20

001642 0641752 066662 071152 .nen 22.uono EM21,DH21,DT21,DF 21

001652 042006 066731 071174 .xren 23.uono EM22,DH22,DT122,DF 22

001662 042065 066436 071212 .ITEI‘.Z’,.UORD EM23,DH23,DT23,DF 23

001672 042142 066436 071212 'xrsn 25.uono EMZ4 ,DH24 D124 ,DF 24

001702 042260 066436 071212 'ITEH 26.uonn EM2S ,DH25,DT25,DF 25

001712 042325 066636 071212 WORD  EM26,DH26,DT26,DF 26

SITEM 27
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001722
001732
001742
001752
001762
001772
002002
002012
002022
002032
002042
002052
002062
002072
002102
002112
002122
002132
002142
002152
002162
002172
002202
002212
00222
002232
002242
002252
002262

~ ERROR POINTER TABLE

042240
042423
062475
062110
042542
042565
062617
042672
042740
062763
043015
043070
063221
0463352
043420
043473
043550
043704
043757
044025
051655
051706
051623
051736
052027
052117
052221
052415
05261

066436
066436
066436
066436

36
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436

071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071212
071264
071264
071264
071264
071264
071264
071264
0712¢4
071264

JITEM
SITEM
J1TEM
J1TEM
;1TEM
;1TEM
JITEM
JITEM
;ITEM
SITEM
;ITEM
SITEM
JITEM
JITEM
SJITEM
ITEM
ITEM
JITEM
J1TEM
JITEM
SITEM
JITEM
JITEM
JITEM
;ITEM
JITEM
JITEM
JITEM

.WORD

.WORD

.WORD

EM27 ,DH27.,D127,DF27
EM30,DH30,DT30,DF 30
EM31,0431,D731,DF 31
EM32,DH32,D732,DF 32
EM33,DH33,DT133,0F 33
EM34,DH34,DT34,DF 34
EM35,DH35,DT35,DF 35
EM36,DH36,DT36,DF 36
EM37,DH37,0737,DF 37
EM4O,DH4O0,DT40,DF 40
EM&T ,DH4T ,DT4T ,DF4I
EM42,DHG2 ,DT42,DF 42
EM&3,DHL3,DT4A3,DF 43
EM4LG , DHGL , DT44  DF 44
EMGS,DHLS ,DT4S , DF4S
EML6,DHGE,DTL6, DF 46
EM&7 ,DH&LT7 D147 ,DF &7
EM50,DH50,DT50,DF 50
EM57,DH51,DT51,DF5?
EMS2,DH52,DT52.DF52
EMS3,DHS3,DT53,DF53
EMS4 ,DHS54 ,DT54 DF 54
EMSS,DHS5,DT55,DF 55
EM56,DH56,DT56,DF 56
EMS7 ,DR57,DT57,DF 57
EM60,DH60,DT60,DF 60
EM&1,DHOT,DTE1,DF 61
EM62 ,DH62,DT62,DF 62
EM63,DH63,DT63,DF63




002272
002302
002312
002322
002332
002342
002352
002362
002372
£02402
002412
002422
002432
002442
002452
002462
002472
002502
002512
002522
C0253¢2
002542
N02552
002562
002572
002602
002612
002622

CkFPRBO FPIYF FLTG PNT
ERROR PQOINTER TABLE

052722
053041
053154
053223
053306
053337
053367
053367
053421
053530
053621
053711
054021
054104
054300
054474
054606
054753
055062
055171
055300
044115
0464172
044250
0464326
044405
0464463
0464542

PRT B

66436
066436
066436
066436
0664 36
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066777
066777
066777

1 2
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071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071264
071212
071212
071212
071212
071352
071352
071352

JITEM
;ITEM
JITEM
JITEM
J1TEM
JITEM
JITEM

64
.WORD
65
.WORD
66
.WORD
67
.WORD
70
. WORD
71
.WORD
72
.WORD

;ITEM 73
JITEM 74

JITEM
JITEM
JITEM
;ITEM
JITEM
JITEM
JITEM
;ITEM
JITEM
JITEM
SITEM
JITEM
SITEM
JITEM
JITEM
JITEM
;ITEM
JITEM
JITEM
;ITEM

-WORD

.WORD
75

.WORD
76

.WORD
44

. WORD
100

101

120

EMG& , DHEGL ,DT64 , DF 64
EM65.,DHE5,DT65,DF 65
EM66,DHE6,DT66,DF 66
EM67 ,DH67,D0767 ,DF 67
EM70,DH70,D770,DF 70
EM71,DH71,DT71,DF 71
EM72 ,DH72,DT72,DF 72
EM73,DH73,DT73,DF73
EM?74 ,DH74,DT74 ,DF 74
EM?5,DKH75,DT75,DF 75
EM76,DH76,DT76,DF 76
EM??,DH??,DT??.DFZ?
EM100,DH100,DT100,DF100
EM101,DH101,DT101,DF 101
EM102,DH102.DT102.DF102
EM103,DH103,0T103,DF103
EM104 ,DH104,DT104,DF 104
EM105.DH105,0T105,DF105
EM106,DH106,DT106,DF 106
EM107,DH107,DT107 ,DF 107
EM110,04110,07110,DF110
EM111,0H111,DT111,DF111
EM112,DH112,DT112,DF112
EM113,DH113,DT113,DF113
EM114,DH114,DT114,DF114
EM115,D0H115,DT115,DF115
EM116,DH*16,DT116,DF116
EM117,DM117,DT117,DF117

SEQUENCE
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002632
002642
002652
002662
002672
002702
002712
002722
002732
002742
002752
002762
002772
003002
003012
003022
003032
003042
003052
003062
003072
003102
003112
003122
003132
003142
003152
003162
003172

044700
045036
045173
045330
045406
045465
0&?543
045622
045700
045757
046115
046253
046411
046546
046703
047040
047126
044115
044172
047215
047273
047352
067517
047664
050030
050174
050262
045330
045406

CKFPBBO FPI1F FLTG PNT PRT &
ERROR POINTER TABLE

066777
066777
066777
066436
066436
066436
066436
066777
066777
066777
066436
066777
066777
066436
066777
066777
066777
066777
066777
066777
066777
066436
066436
066436
066436
066777
066777
066777
066777

J 2
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071352
071352
071352
071212
071212
071212
071212
071352
071352
071352
071212
071352
071352
071212
071352
071352
071352
071352
071352
071352
071352
071212
071212
071212
071212
071352
071352
071352
071352

;ITEM
SITEM
;ITEM
:ITEM
;ITEM
JITEM
JITEM
;ITEM
;ITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
;ITEM
;ITEM
JITEM
JITEM
;ITEM
;JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM

. WORD
121

EM120,DH120,DT120,DF120
EM121,DH121,DT121,DF121
EM122,DK122,DT122,DF 122
EM123,0H123,0T123,DF123
EM124 ,DH124,DT124,DF 124
EM125,DH125,DT125,DF 125
EM126,DH126,DT126,DF 126
EM127 ,DH127,DT127,DF127
EM130,DH130,DT130,DF130
EM131,DH131,DT131,DF131
EM132,DH132,DT132,DF132
EM133,DH133,0T133,DF133
EM134,0H134,DT134,DF 134
EM135,DH135,DT135,DF 135
EM136.DH136,DT136,DF 136
EM137,DH137,DT137 ,DF137
EM140,DH140,DT140,DF140
EM141,DH141,DT141,DF 141
EM142,DH142,DT142,DF142
EM143,DH143,DT143,DF143
EM144 ,DH144,DT144 ,DF 144
EM145,DH145,DT145,DF 145
EM146,DH146,DT146,DF146
EM147 ,DH147,DT147,DF 147
EM150,DH15C,DT150,DF 150
EM151,DH151,DT151,DF151
EM152,DH152,DT152,DF152
EM153,DH153,DT153,DF153
EM154 ,DH154,DT154,DF 154

SEGUENCE




r

!

CkFPBBO FPI1F FLTG PNT PRT B
ERROR POINTER TABLE

003202
003212
003¢c22
003232
003242
003252
003262
003272
003302
£03312
003322
003332
003342
003352
003362
003372
003402
003412
003422
003432
003442
003452
003462
003472
003502
003512
003522
003532

050351
050427
050506
050653
¢s1o0m
051156
051322
051457
055410
055474
055557
055611
055677
056022
056107
056255
056423
056535
056621
056655
056707
056776
057140
057302
057370
057536
057704
057746

C66777
066777
066436
066777
066436
066436
066777
066436
066777
066777
066777
066777
066777
066777
066777
066777
066777
066777
067076
066777
066777
006777
066777
066777
066777
066777
067177
067267

K 2
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071352
071352
071212
071352
071212
071212
071352
071212
071426
071426
071426
071626
071426
071426
071426
071426
071426
071426
071514
071426
071426
071426
071426
071426
071426
071426
071524
071576

;ITEM
;ITEM
:1TEM
JITEM
;1TEM
;1TEM
;ITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
ITEM
ITEM
;ITEM
;ITEM
;ITEM
JITEM
SITEM
JITEM
J1TEM
JITEM
JI1TEM
;ITEM
;ITEM
JITEM
JITEM
;ITEM

155
. WORD
156

. WORD
157
. WORD

160

.WORD
161

. WORD
162

. WORD
163

.WORD
164

. WORD
165

.WORD
166

.WORD
167

. WORD
170

. WORD
171

. WORD
172

. WORD
173

.WORD
174

EM155,DH155,DT155,DF 155
EM156,DH156,DT156,DF156
EM157 ,0H157 ,DT157 ,DF157
EM160, M4160,DT160,DF 160
EMi61,DH161,DT161,DF161
EM162.DH162,DT162,DF 162
EM163,DH163.DT163,DF163
EM164,DH164,DT164,DF164
EM165.DH165,DT165,DF165
EM166,DH166,DT166,DF 166
EM167 ,DH167,DT167,DF 167
EM170,DH170,DT170,DF170
EM171,DH171,DT171,DF171
EM172.DH172.DT172,DF172
EM173,DH173,DT173,DF173
EM174 ,DH174,0T174 ,DF174
EM175,DH175,DT175,DF175
EM176.DH176,DT176,DF176
EM177,DH177,DT177,DF177
EM200,DH200,D0T200,DF 200
EM201,D0H201,D0T7201,DF 201
EM202 ,DH202.,DT202,DF 202
EM203,DH203,DT203.DF203
EM204 ,DH204 ,DT 204, DF 204
EM205,DH205,DT205,DF 205
EM206,DH206,0T206,DF 206
EM207,DH207.DT207,DF 207
EM210,0H210,D7210,DF210

SEQUENCE
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ERROR POINTER TABLE

PRT B

003542 060010 067267 071524 . 1TEM 21éwORD EM211,DH211,DT211,DF211
003552 060154 067177 071620 . [TEMm 213UORD EM212,DH212,DT212,DF212
003562 060340 067177 071620 . 1TEM 21ZU0RD EM213,DH213,DT213,DF213
003572 060524 067177 071620 . ITEM 215UORD EM214,DH214,DT214,DF 214
003602 060710 067177 071620 . I TEM 216UORD EM215,DH215,DT215,DF215
003612 0€1074 067267 071524 . [TEM 21?HORD EM216,DH216,DT216,DF216
003622 061256 067330 071702 . ITEM ZZOUORD EM217,DH217,DT217,DF217
003632 061320 067137 071524 . 1 TEM 22iHORD EM220,DH220,DT220,DF 220
003642 061550 067267 071524 . [ TEM 22é\»IORD EM221,DH221,DT221,DF221
003652 062014 067137 0715264 I TEM 223UORD EM222 .DH222,DT222 ,DF 222
003662 062245 067267 071524 ITEM 22l.'h!OR‘D EM223.DH223,DT223.DF 223
003672 0625712 067137 071524 . ITEM ZZBUORD EM224 ,DH224,DT224 ,DF 224
003702 062743 067267 071524 . ITEM 226UORD EM225,DH225,D1225,DF 225
003712 063210 067403 071620 . [TEM 22.71.nIORD EM226 ,DH226,DT226,DF 226
003722 063343 067472 071620 . I TEM 236UORD EM227 ,DH227 ,DT227 ,DF 227
003732 063476 067403 071620 . ITEM 231UORD EM230,DH230,DT7230,0F 230
003762 063632 067472 071576 1TEM 23éUORD EM231,DH231,DT231,DF231
003752 057746 067472 071524 . I TEM 233UORD EM232.DH232,DT1232,DF 232
203762 063766 067561 071722 . | TEM ZSZHORD EM233,DH233,DT233,DF233
0063772 064025 067622 071756 - ITEM 235UORD EM234 ,DH234,DT234 ,DF 234
004002 064111 067710 071776 . ITEM 236UORD EM235,DH235,DT235,DF 235
00 012 064157 067750 071756 . [TEM 23_;'hIORD EM236,DH236,DT1236,DF 236
004022 064212 067622 071756 I TEM 246U0RD EM237,DH237.,D1237,DF 237
004032 064276 070CG36 071756 . 1TEM 24iU0RD EM240,DH240.DT240,DF 240
0046062 064332 067561 071722 . ITEM 24QHORD EM241,DH241,DT241 ,DF 241
004052 064435 070036 071756 . I TEM 2"3WORD EM242 ,DH242,DT242 ,DF 262
004062 064471 067561 071722 . [TEM 24ZUORD EM243,DH243,DT243,DF 243
004072 064574 067561 071722 I TEM 26§HORD EM2644 ,DH264 ,DT244 ,DF 244
004102 064633 067561 071722 .WORD  EMZ45,DH245,DT245,DF 245




CkFPRBO FPI1F FLTG PNT
ERROR POINTER TABLE

—
NN AN

1324

004112
004122
004132
004142
004152
004162
004172
004202
004212
004222
004232
004242
004252
004262
004272
004302
004312
004322

000046
000052

000024
000044

043525
064715
064751
065003
065036
065127
065213
065300
065366
065455
065543
065632
065722
066013
066100
066165
066252
066353

004332
000046
033366
000052
000000
004332

004332
000024
000200
000044
004332
004332

PRT B

066436
070126
70173
070173
066526
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
070233
066777
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071212
072010
072026
072026
072040
072052
072052
072052

072052 -

072052
072052
072052
072052
072052
072052
072052
072040
071426

;ITEM
;ITEM
;ITEM
;ITEM
JITEM
JIiTEM
SITEM
JITEM
ITEM
JITEM
;I1TEM
JITEM
;ITEM
ITEM
:ITEM
JITEM
JITEM
JITEM

246
WORD

247

.WORD
250

. WORD
251

.WORD
252

. WORD
253

.WORD
254

. WORD
255

. WORD
256

- WORD
257

. WORD
260

.WORD
261

. WORD
262

. WORD
263

.WORD
264

. WORD
265

. WORD
266

. WORD
267

. WORD

EM246,DH246,DT246,DF 2646
EM247 ,DH247,DT247 ,DF 247
EM250,DH250,D0T250,DF 250
EM251,DH251,DT251,DF 251
EM252,DH252,DT252,DF252
EM253.DH253,DT253,DF253
EM254 ,DH254,DT254 ,DF 254
EM255,DH255.DT255,DF 255
EM256.,DH256.DT256.DF 256
EM257 ,DH257.DT257 ,DF 257
EM260,DH260,DT260,DF 260
EM261,DH261,DT261,DF 261
EM262 ,DH262,DT262,DF 262
EM263 ,DH263,DT263,DF 263
EM264 ,DH264 ,DT264 ,DF 264
EM265,DH265.,DT265,DF 265
EM266,DH266,DT266,DF 266
EM267 ,DH267.DT267 ,DF 267

.SBTTL ACT11 HOOKS

Y 3 32222222223 22222322222222 233222222202 Rl d

*HOOKS REQUIRED BY ACT11

LSBTTL

Y 3 2222232222 22222222233 2202222222222 2R Rl ll)

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

. tttt&t*'ﬁﬁ'tttﬁtttttttt'.tiﬁ*t.fﬂttttittitttt!ttt.tt'ltttttltt.

$SVP(=.

L =46
$ENDAD
=52

" WORD

.=$SVP(

;SAVE P(C

::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP

0 ;:2)SET LOC.52 TO ZERO
;2 RESTORE PC

APT PARAMETER BLOCK

)
.- 26
200
. 44

.$X

;SAVE CURRENT LOCATION

*SET POWER FAIL TO POINT TO START OF PROGRAM

;FOR APT START UP

POINT TO APT INDIRECT ADDRESS PNIR,
$APTHDR ,,POINT TO APT HEADER BLOCK

;;RESET LOCATION COUNTER

SEQUENCE

25
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APT PARAMETER BLOCK

004332
004332
004334
004336
004340
004342
004344

26
27 004346

004346
006352
004354
004360
C04362

004 366
004374
004402
004410
004416
004424
004432
004440
004446
004454
004460
004464

004472
004500
004506
004514
004522
004524
CO&53¢L
00453¢
004540
004542
004546
004554
004560
004566

000000
001316
000010
000040
000000
000052

012706
005026
022706
001374
012706

012737
012737
0127%7
012737
012737
012737
012737
012737
013737
005037
005037
112737

012737
012737
012737
012737
005046
N12746

000006
012737
000402
062706
012737
005037
012737
012737

001100
001140
0C1100

033446
000340
033764
000340
036120
000340
036204
000340
033210
001302
001304
000001

033432
000340
000002
004542

004532
000006

000010
000012
033440
004560
004566

000004
004634
177570
177570
177777

N 2
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000020
000022
000030
000032
000034
0000356
000024
000026
033202

001115

000014
000016
033432
000010

033432

Cco0u10

001106
001110

000004
001140
0011472
1743°C

2222332222282 2 2232232 R 222 SRS 22222 RS RS RRR Rl aR R R

:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
:INTERFACE SPEC. °*-

$APTHD :

$HIBTS: .WORD O ;:;TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
$MBADR: .WORD  SMAIL : ;ADDRESS OF APT MAILBOX (BITS 0-15)

SEQUENCE 26

$TSTM:  _WORD 10 ;;RUN TIM OF LONGEST TEST
$PASTM: _WORD 40 ::RUN TIME [N SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
SUNITM: _WORD O :;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

.WORD  SETEND-SMAIL/2 ,;.LENGTH MAILBOX~-ETABLE (WORDS)

START:
LSBTTL INITIALIZE THE COMMON TAGS
:;CLEAR THE COMMON TAGS ($CMTAG) AREA

MOV #S$CMTAG,R6 ;;FIRST LOCATION TO BE CLEARED
(LR (R6) + ;2CLEAR MEMORY LOCATION

(MP #SWR,RE¢ ; ;DONE?

BNE .=6 ;.LOOP BACK IF NO

MOV #STA(CK,SP ;sSETUP THE STACK POINTER

;o INITIALIZE A FEW VECTORS
MOV #$SCOPE ,a#I0TVEC ;10T VECTOR FOR SCOPE ROUTINE
MOV #340,ad#]0TVEC+2 ;;LEVEL 7

MOV #SERROR ,a#EMTYVEC ;.EMT VECTOR fOR ERROR ROUTINE
MOV #340) ,aNEMTVEC+2 ;;LEVEL 7

MOV #STRAP ,a# TRAPVEC ;:TRAP VECTOR FOR TRAP (ALLS
MOV #340,a#TRAPVEC+2;LEVEL 7

MOV #S$PWRDN , a#PWRVEC ;:PCWER FAILURE VECTOR

MOV #340,a#PWRVEC+2 :;LEVEL 7

MOV SENDCT,SEOPCT ::SETUP END-OF -PROGRAM COUNTER
CLR $STIMES :2INITIALIZE NUMBER OF ITERATIONS

CLR SESCAPE ;;CLEAR THE ESCAPE ON ERROR ADDRE <

mMov8 #1.,SERMAX ;sALLOW ONE ERROR PER TEST
sINITIALIZE THE "T-BIT'' TRAP VECTOR. THEN LOAD LOCATION 'SRTRN'', IN
::THE "END~GF-PASS’‘ (SEOP) ROUTINE, WITH A 'RTI'' OR 'RTT",

MOV NSRTRN,a#TBITVEC ;:SET "'T°' 8IT VECTOR TO SRTPN
MOV #340,a¥#TBITVEC+2 ;;LEVEL 7
MOV #RT],SRTRN ;:SET SRTRN TO A RT]
MOV #65% ,a#RESVEC :;TRY 10 DO A RTTY
OR -(SP) ;:DUMMY PS
MOV #6464 ,-(SP) :;AND PC
RTT ::TRY THE RTT
648 : MOV #RTT ,SRTRN :JRTT IS LEGAL==SET SRTRN 10 A RTT

BR 66$%
65%: ADD #10,SP ;:RTT JLLEGAL-=CLEAN OFF THE STA(K
66$: MY #RESVEC+2 ,a#RESVEC ;;RESTORE TRAP CAT(HER

“LR $TBIT ;.CLEAR "'T'" BIT SWIT(H
MOV #. SLPADR ;o INITIALIZE THE LOOP ADDRESS FOR SCOPE
MOV #.,SLPERR ;:SETUP THE ERROR LOOP ADDKESS

;:SI2E FOR A HARDWARE SWIT(H REGISTER. IF NOT FOUND OR IT IS
J;EQUAL TO A “*=1°", SETUP FOR A SOF TWARE SWITCH REGISTER.
MOV SFERRVE( ,=-(SP) ;,SAVE ERROR VECTOR
MOV #°7% SNERRVEC  ;;SET UP ERPOH VE(TOR
MOV #DSWR, SWR JsSETUP FOR ¢ HARDWARE SW]ICH REGISTER
MOV #DDISP,DISPLAY ;:AND A HARDWARE DISPLAY REGISTER
(MP #-1,35WR ::TRY TO REFERENCE HARDWARE SWR
BNE €9% ;;BRANCH [F NO TIMEOUT TRAP Of( URRED
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INITIALIZE THE COMMON TAGS

;;AND THE HARDWARE SWR IS NOT = -1

004632 000403 BR 688 : BRANCH IF NO TIMEOUT
004636 012716 006642 678: MOV #68$, (SP) :*SET UP FOR TRAP RETURN
004640 000002 RTI
004662 012737 000176 001140 68%: MOV #SWREG, SWR ; ;POINT TO SOF TWARE SWR
004650 012737 000174 001142 MOV #D1SPREG,D1SPLAY
004656 012637 000004 69%: MOV (SP)+,a#ERRVEC ; :RESTORE ERROR VECTOR
004662 005037 001324 CLR $PASS *CLEAR PASS COUNT
004666 132737 000200 001337 BITB  AWAPTSIZE,SENVM :;TEST USER SIZE UNDER APT
004674 001403 BEQ 703 :“YES,USE NON-APT SWITCH
882962 012737 001340 001140 _ MOV #SSWREG, SWR 2 *NO,USE APT SWITCH REGISTER
1328 .SBTTL TYPE PROGRAM NAME
SITYPE THE NAME OF THE PROGRAM IF FIRST PASS
004704 005227 177777 INC #-1 :;FIRST TIME?
004710 001047 BNE 71$ : :BRANCH IF NO
004712 022737 033366 000042 CMP HSENDAD ,a#42  ;:ACT-11? ,
004720 001443 BEQ 71$ ::BRANCH IF YES
004722 104401 004770 TYPE 728 ::TYPE ASCIZ STRING
.SBTTL GET VALUE FOR SOF TWARE SWITCH REGISTER
004726 005737 000042 TST G2 ;;ARE WE RUNNING UNDER XXDP/ACT?
004732 001012 BNE 73% ::BRANCH IF YES
004736 12727 001336 000001 CMPB  SENV, A1 **ARE WE RUNNING UNDER APT?
004742 001406 BEQ 73% : *BRANCH IF YES
004746 023727 001140 000176 CMP SWR, #SWREG - "SOF TWARE SWITCH REG SELECTED?
004752 001005 BNE 748 : BRANCH IF NO
004754 104405 GTSWR ::GET SOFT-SWR SETTINGS
004756 000403 BR 74$
882?22 112737 000001 007134 ;zg: MOVB  #1,$AUTOB ; ;SET AUTO-MODE INDICATOR
004766 000420 BR 71% :;GET OVER THE ASCIZ
::728: .ASCIZ <CRLF>*CKFPBBO FP11F FLTG PNT PRT B*<(RLF>
005030 71s:
1329
1330 005030 LOOP:
1331
1332
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TEST # 1 = ROUND\TRUNK TEST
1343 .SRTTL TEST # 1 - ROUND\TRUNK TEST
AR AR AR AR RN R AT R R RN R R R RN RN R AN KA F AR R AR R ARt e nny
"TEST 1 ROUND\TRUNK TEST

i* THIS IS A TEST OF THE ROUND\TRUNK

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

:* RESULTS IN THE NEED FOR RENORMALIZATION, AND
;* SECOND THE PSW CONDITION CODES N AND

;» 7 BIT COMMBINATiONS

Y 2 2 2 . 2222222222222 32223 3322 X222 2 R 2R ARRRR SRttt d O

*w
&11:  SCOPE

T

005030 000004

1344
1345 ;ROUND AND NORMALIZE TEST
1346
1347 005032 . HH1 :
005032 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1348 005034 012704 003200 MOV #3200 ,R4 SSET FIU, FIV, AND FD
1349 C05040 170104 LDFPS  Ré&
1350 005042 012737 005062 001236 MOV BHH2 , $TMP2
1351 005050 012700 006612 MOV #HHPO , RO :SET ACO OPERAND
1352 005054 172410 LDD (RO) ,ACO
1353 005056 012700 006622 MOV #HHP1 RO SFSPC
1354 005062 172010 HHZ: ADDD (RO) ,ACO ;TEST INSTRUCTION
1355 005064 170205 STEPS RS SGET FPS
1356 005066 012700 006602 MOV #HHDATO,RO “GET THE RESULT
1357 005072 174010 STD ACO, (RO)
1358 0050764 012701 006632 MOV ¥HHP2 ,R1 ;1S IT CORRECT
1359 005100 012702 000004 MOV n4 R2
1360 005104 022021 HH3: CMP (RO)+. (R1)+
1361 005106 001415 BEQ HH6
1362 005110 012700 006602 MOV #HHDATO,RO :DID FLOW GO
1363 005114 012701 006642 MOV #HHP3 R1 “FROM STATE 663
1364 005120 012702 000004 MOV ¥4 R2 “TO 313 INSTEAD
1365 005124 022021 HHG : CMP (ROY+, (R1)+ ‘OF TO 353
1366 005126 (01402 BEQ HHS
1367 005130 000137 005622 JMP HHERO
1368 005134 077205 HHS : S08 R2 ,HH&
1369 005136 000137 005670 JMP HHER1
1370 005142 077220 HHG : S0R R2,HH3
1371 005144 020405 CMP R4 SRS ;FPS CORRECT?
1372 005146 001402 BEQ HH?
}ggz 005150 000137 005736 JMP HHEROO
1375 STHIS IS A TEST OF THE ABILITY
1376 “OF NORMALIZE TO PRODUCE A ZERO EXP. AND
}§;g "OF THE R\T ALGORITHM TO PORPERLY SET THE FPS
1379 005154 HH7 :
005154 104413 L PERR ;SET UP THE LOOP ON ERROR ADDRESS.
}gg? 005156 01270&¢ 043200 MOV #043200,R4 ?EB FIU.FIV,AND FD
1382 005162 170104 LDFPS R4
1383 005164 012737 005212 001236 MOV #HHE S TMP? - IN CASE UNDERFLOW
1384 005172 012737 006532 000244 MOV #HHTRAP FPVECT :TRAP OCCURS
1385 005200 012700 006662 MOV #HHPS RO :SET ACO OPERAND




-
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TEST # 1 = ROUND\TRUNK TEST
1386 005204 172410 LDD (RO) ,ACO
1387 005206 012700 (06672 MOV #HHP6 RO :FSP(C
1388 005212 172010 HHS: ADDD (RO) ,ACO :TEST INSTRUCTION
1389 005214 170205 STFPS RS :GET FPS
1390 005216 012700 006602 MOV #HHDATO,RO :GET THE RESULT
1391 005222 174010 STD ACO, (RO)
1392 005224 012701 006652 MOV #HHPS R ;1S IT CORRE(CT
1393 005230 012702 000004 MOV ¥4 R2
1394 005234 022021 HH9: CMP (RO)+,(R1)+
1395 005236 001402 BEQ HH10
1396 005240 000137 006004 JMP HHER?Z
1397 005244 077205 HH10: SOR RZ ,HH9
1398 005246 052704 100004 BIS #100004 ,R4 :FPS CORRE(CT?
1369 005252 020405 CMP R4 RS
1400 005254 001402 8EQ HH11
1401 005256 0C0137 006052 JMP HHER3
1402 :THIS IS A TEST OF THE R\T ALGOR]THM'S
1403 ABILITY TO SET BOTH N AND Z ON A - 0 RESULT.
1404 005262 HH11:
C05262 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1405 :SET FI1v, FIvV, AND FD
16406 005264 012704 043200 MOV #043200,R4
1407 005270 170104 LDFPS R4
1408 005272 012737 005312 001236 MOV #HH12,8TMP?
1409 005300 012700 006712 MOV #HHP8 RO :SET ACO OPERAND
1610 005304 172410 LDD (RO) ,ACO
1411 005306 012700 006722 MOV #HHP9 RO :FSPC
1612 005312 172010 HH12: ADDD (RO) ,ACO JTEST INSTRUCTION
1413 005314 170205 STFPS RS :GET FPS
14614 005316 012700 006602 MOV AHHDATO,RO :GET THE RESULT
1415 005322 174010 STD ACO, (RO)
1416 005324 012701 006702 MOV AHHP7 R ;IS 1T CORRECT
1417 005330 012702 000004 MOV #4 R2
1418 005334 (022021 HH13: CMP (RO)+,(R1)+
1419 005336 0071415 BEQ HH16
1420 005340 012700 006602 MOV #HHDATO,RO
1421 005344 012701 006652 MOV #HHPS LR
1422 005350 012702 000004 MOV #6 R2
1423 005354 022021 HH14: CMP (RO)+,(R1)+
1424 005356 001402 BEQ HH15
1425 005360 000137 006120 JMP HHERS
1426 005364 077205 HH15. SOB R2,HH14
1427 005366 000137 006166 JMP HHERS
1428 005372 077220 HH16: SOR R2,HH13
1429 005374 052704 100014 BIS #100014 ,R6 :FPS CORRE(CT?
1430 005400 020405 (MP R4 ,RS
1431 005402 001402 BEQ kHH17
1432 005404 000137 006234 JMP HHERG
1633 :TEST THAT (C ARE CLEARED 8Y R\T
1434 005410 HH17:
005410 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
1435 005412 012704 000200 MGV #00200,R4 JSET FIv, FIV, AND FD
1436 005416 170104 LDFPS R&
1437 005420 012737 005446 001236 MOV #HH1B,3TMP?
1438 005426 012737 037000 000244 MOV #FPSPUR FPVE(T
430 005434 012700 006712 MOV #HHPB R ;SET ACO OPERAND
144G 005440 172410 LDD (RO) ,ACO




(xFPBBO FPITF FLTG PNT

1641
1442
1443
1444
14645
1446
1647
1448
1449
1450
16451
1452
1453
1454
1455
1456
1457

1458
1459
1460
1461
1462
1463
1464
1465
1466
1667
1468
14669
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479

480

005442
005446
005450
005452
005456
005460
005464
005470
005472
005474
005500
005502
005506
005510
005512

005516
005516
005520
C05524
005526
005534
005540
005542
005546
005550
095552
005556
005560
005564
005570
005572
005574
05600
005602
005606
005610
005612
205616
005622
005622
05626
005632
005640
005646
005654
005662
005664
005670
005670
005674
005700
005706
005714
005722
005730
005732

" TEST # 1 = ROUND\TRUNK

012700
172010
170205
012700
174010
012701
012702
022021
001402
000137
077205
052704
020405
001402
000137

104413
012704
170104
012737
012700
172410
012700
172010
170205
012700
174010
012701
012702
022021
001402
000137
077205
052704
020405
001402
000137
000137

010537
010437

e lelelolalels)
b b —b —d b
ASLSLNI ¥ le]

~
(V]
~

O
&R
PO~
N —
~N =

PRT B
TEST

006712

006602
006732
000004
006302
000000

006350

003200

005546
006662

006662

006602

006742
000004

006416
000010

006464
006752

001252
001254
006622
006612
006602
006632

006752

001252
001254
006622
006612
006602
006632

006752

E
MACRO M1113 2B8-MAR-81 14:47 PAGE 9-2

001236

001240
001242
001244
001246

001240
001242
001244
001246

MOV #HHP8 ,RO
HH18: ADDD (RO) ,ACO
STFPS RS
MOV #HHDATO,RO
STD ACO, (RO)
MOV #HHP10,R1
MOV #4 ,R2
HH19: (MP (RO)+,(R1)+
BEQ HH20
JMP HHER/
HH20: SOR R2 ., HH19
BIS #00000,R4
(MP R4 RS
BEQ HHZ1
JMP HHERS
JTEST THAT N IS SET BY R\T
HHZ21:
LPERR
MOV #3200,R4
LDFPS R&
MOV AHH22 ,$TMP?
MOV #HHPS ,RO
LDD (RO) ,ACO
MOV #HHPS RO
HH2Z : ADDD (RO) ,ACO
STFPS RS
MOV #HHDATO.,RO
STD ACO, (RO)
MOV #HHP11 ,R]
MOV #5 ,R2
HH23: (MP (RO)+,(R1)+
BEQ HH264
JMP HHERS
HH24 : SOR R2 ,HHZ23
BIS #10,R4
(MP R4 RS
BEQ HHZ2S
JMP HHER10
HH2S : JMP HHDONE
HHERQ:
MOV RS,$TMP10
MOV R4 ,$TMPIT
MOV MHHP1 ,$"MP3
MOV #HHPO , $TMPS
MOV NHHDATO,$TMPS
MOV NHHP?2 ,$TMP6
1%: ERROR +207
JMP HHDONE
HHERT
MOV RS,$TMP10
MOV R4 ,$TMP11
MOV #HHPT ,$TMP3
MOV #HHPO ,$TMPS
MOV #HHDATU,$TMPS
MOV AHHP? ,$ TMP6
b ¥ ERROR +211
JMP HHDONE

JSET UP

JFSPC

JTEST INSTRUCTION

JGET FPS
;JGET THE RESULT

;IS IT CORRECT

;FPS (ORRECT?

THE LOOP ON ERROR ADDRESS.
;SET Flv, FIV, AND FD

;SET ACO OPERAND

JFSPC

JTEST INSTRUCTION

:GET FPS
;JGET THE RESULT

1S 1T CORRECT

JFPS CORRECT?

SEQUENCE

3G
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(<FPBBD FP11F FLTG PNT PRT B MACRO M1113  2B-MAR-B1 14:47 PAGE 9-3 SEQUENCE 7
TEST # 1 = ROUND\TRUNK TEST

1481 005736 HHERQO:
005736 010537 (01252 MOV RS,$TMP10
005742 010437 00254 MOV R4 ,$TMP11
005746 012737 006622 001240 4 101Y #HHP1,$TMP3
005754 012737 006612 001242 MOV #HHPO ,$TMPS
005762 012737 006602 001244 MOV #HHDATO, $TMPS
005770 012737 006632 001246 MOV NHHP? ,$TMPG
005776 104210 1%: ERROR  +210
006000 000137 006752 JMP HHDONE

482 006004 HHERZ :
006006 010537 001252 MOV RS.$TMP10
006010 010437 001254 MOV R4,$TMP11
006014 012737 006672 001240 MOV HHHPE , $TMP3
006022 012737 006662 001242 MOV #HHPS , $TMPS
006030 012737 006602 001244 MOV #HHDATO, $TMPS
006036 012737 006652 001246 MOV #HHPSG , $TMPE
006044 104207 1%: ERROR  +207
006046 000137 006752 JMP HHDONE

1483 006052 HHERS:
C06052 010537 001252 MOV R5,$TMP10
006056 010437 001254 MOV R4 ,$TMPT
006062 012737 006672 001240 MOV HHHPG ,$TMP3
006070 012737 006662 001242 MOV #HHPS , $TMP4
006076 012737 006602 001244 MOV #HHDATO,$TMPS
006104 012737 006652 001246 MOV #HHPG , $TMPG
006112 104214 1%: ERROR +214
006114 000137 006752 JMP HHDONE

1484 006120 HHLRS :
006120 10537 001252 MOV RS5.$TMP10
006124 010437 001254 MOV R4, $TMP11
006130 012737 006722 001240 MOV #HHP9 ,$TMP3
006136 012737 006712 001247 4 (01Y AHHPS , $TMP4
006144 012737 006602 001244 MOV #HHDATO, $TMPS
006152 012737 006702 001246 MOV #HHP7 ,$TMP6
006160 104207 1%: ERROR +207
006162 000137 006752 JMP HHDONE

1485 306166 HHERS :
006166 010537 001252 MOV RS,$TMP10
006172 010437 001254 MOV R4,$TMP11
006176 012737 006722 001240 MOV #HHPS ,$TMP3
006204 012737 006712 001242 MOV #HHPS , $TMP4
006212 012737 006602 001244 MOV #HHDATO, $TMPS
006220 012737 006702 001246 MOV RHHP7 ,$TMP6
006226 104216 1%: ERROR +216
006230 000137 006752 JMP HHDONE

1486 006234 HHERG :
006234 010537 001252 MOV RS,$TMP10
006240 010437 001254 MOV R4 ,$TMPIN
006244 012737 006722 001240 MOV #HHPS ,$TMP3
006252 012737 006712 001247 MOV #HHPS , $ TMP4
006260 012737 006602 001244 MOV #HHDATO,$TMPS
006266 (§12737 006702 001246 MOV NHHP?7 ,$TMP6
006274 104215 1%: ERROR +215
006276 000137 006752 JMP HHDONE

1487 006302 HHER?Z:
006302 010537 001257 MOV RS,$TMPIQ

006306 010437 001254 MOV R4 $TMP11




(kFoRB0 FPITF FLTG PNT
TEST # 1 ~ ROUND\TRUNK

1488

1489

1490

006312
006320
006326
006334
006342
006344
006350
006350
006354
006360
006 366
006374
006402
006410
006412
006416
006416
006422
006426
£ 6434
006442
006450
206456
006460
000464
00€ 464
006470
0)6474
006502
C06510
(:06516
106524
006526
006532
006536
006542
206544
006546
006552

006556
C06560
006562
006566
006570
006574
006576
006602
006604
06606
006610
006612
005614
006616
006620
006622
006624

012737
012737
012737
012737
106207
0C0137

010537
010437
012737
012737
012737
012737
104212
000137

010537
010437
012737
012737
012737
012737
106207
000137

010537
010437
012737
012737
012737
012737
104213
000137
013703
062703
020316
001402
000137
011637

022526
170201
010137
170301
010137
104217
000137

125252

PRT B
TEST

006712
(06712
006602
006732

006752

001252
001254
006712
006712
006602
006732

006752

001252
001254
006662
U066/
006602
006742

006752

001252
001254
006662
006662
006602
006742

006752

001236
n00002

037000
001236

001240
001242
006752

G
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001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001¢40
001c«?2
001244
001246

1%:
HHERS:

1%:

HHERY:

19
HHER10:

iR ¥
HHTRAP:

1$:

’$:
HMHDATO:

MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP
MOV
ADD
(MP
BEQ
JMP
MOV

(MP
STFPS
MOV
STST
MoV
ERROR
JMP

#HHPS ,$TMP3
#HHPB ,$TMPS
#HHDATO,$TMPS
#HHP10,$TMP6
+207

HHDONE

RS5.$TMP10

R4 ,$TMPIT
#H4PB8,$TMP3
AHHPS , $TMPS
#HHDATO,$TMPS
AHHP10,$TMPS
+212

HHDONE

RS5,$TMP10

R4, $TMP11
#HHPS ,$TMP3
AHHPS , $TMP4
#HHDATO, $TMPS
NHHP11 ,$TMP6
+207

HHDONE

RS,$TMP10

R4 ,$TMP1T
#HHPS , $TMP3
NHHPS , $TMPS
MHHDATO,$TMPS
#HHP1 1, $TMPE
+213

HHDONE

$TMP2 ,R3
#2,R3

R3, (SP)

1%

FPSPUR

(SP) ,$TMP?

(SP)+,(SP)+
R1

R1,$TMP3

R1

R1,$TMPS
+217

HHDONE

3

:WAS THE TRAP T0O 244
;ON THE INSTRUCTION
;BEING TESTED?

;FAILURE OF FPS INTERRUPT
;DISABLE BIT (FID=1)
;TO INHIBIT TRAP.

SEQUENCE

32
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TEST # 1 = ROUNDNTRUNK TEST

1515
1516
1517
'5°8
1519
1520
1521
1522
1523
1524
1525

006626
0C6630
006632
006634
006636
006640

006740
006742
006744
006746
006750
006752
006752

125252

1044172

H 3
MACRO M1113  2B8-MAR-81 14:47 PAGE 9-5

HHP?2 :

HHPY:

HHPG

HHPS :

HHPG :

HHP?7 :

HHPB :

HHPO ;

HHP10:

HHP1T:

HHDONE :

rOOOON——

o
o

00200

JOOO\é‘OOO g lelelelelele]
fov ]

00000

nNOOO
o
o

00300

o
o

OOO;OOO H - OOO—OCO
(e
&
o
o

RSETUP

HHPQ + HHPT W!TH
:PROPER NORMAL JZAT]ON

JHHPO + HHPY WITH
;BAD NORMAL [ZATION

JHHP7 = HHPB + HHPY
: - HHPS + HHPS

SHHP10 - HHPB + HHP8

JHHP1T = HHPS ¢ HHPS

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

;THE DESIRE TO (HANGE THE SOf TWARE
VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED (ONTROL G2?,

SEQUENCE

33
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CKFPBBOAFP11F FLTG PNT PRT B MACRO M1113 28-MAR-81 14:47 PAGE 10 SEQUENCE
TESYT & 2 ~ OVER\UNDER TEST
157% LSBITL TEST & 2 = OVER\UNDER TEST
J Y L R R R R R RN R R A D R
'TEST l OVER\UNDER TEST

*YHIS IS A PARTIAL TEST OF THE OVER\UNDER
c«FLOWS. ONE OVERFLOW AND TWO UNDERFLOW
©+CONDITIONS ARE CHECKED. THE REMAINING

S +UNDERFLOW COND. AND THE REMAINING QVERFLOW
:*COND. WILL BE CHECKED LATER USING THE

;XXX INSTRUCTION. HERE EACH CONDITION TESTED
“«]S CHECKED BOTH WITH TRAPS ENABLED

S (FIU-1 OR FJVv=1) AND ALSO WITH TRAPS
:«DISABLED (FIU-0 OR FIv=0).

b '..t."..ti..ﬁtt.Ql’t"“i"'t't"'.i..t'..ii.ﬁ.it..'t.t"'l"..t

‘o7 C06754 000004 1S12:  SCOPE
1575 :TEST OVERFLOW CONDITION WwITH TRAP DISABLER Flv=0
1576 006756 GG :
C06756 104473 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1577 006760 012704 000200 MOV #200,R4 :CLEAR Flu, FlVv, AND SET FD
1578 006764 170104 LDFPS R4
1579 006766 012737 007014 001236 MOV #GG2.$TMP?
1580 006774 012737 010046 000244 MOV #GGERO,FPVECT
1581 007002 012700 011620 MOV #GGPS RO sSET ACO OPERAND
1582 007006 172410 LDD (RO) ,ACO
1583 007010 012700 011620 MOV #GGPS ,RO :FSRC
1584 007014 172010 662: ADDD (RO) ,ACO “TEST INSTRUCTION
1585 007016 170205 STFPS RS ‘GET FPS
1586 007020 012700 011550 MOV #GGDATO,RO “GET THE RESULT
1587 007024 174010 STD ACO, (RO)
1588 007026 012701 011630 MOV #GGP6,R1 215 IT CORRECT
1589 007032 012702 000004 MOV ¥4 R2
1590 007036 022021 GG3: CMP (RO)+, (R1)+
1591 007040 001402 BEQ GG
1592 007042 000137 010144 JMP GGER1
1593 307046 077205 GG4 : S08 R2,GG3
1594 007050 052704 000006 BIS #6.Ré :FPS CORRECT?
1595 007054 020405 CMP R4 RS
1596 007056 001402 BEQ 6G5
1597 007060 000137 010212 IMP GGER2
1598 STEST OVERFLOW WITH TRAPS ENABLED
1599 JFIv =1
1600 007064 GGS
007064 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1601 007066 012704 001200 MOV #1200,R6 “CLEAR FIU, SET FIV, AND #D
1602 007072 170104 LDFPS R4
1603 007074 012737 007122 001236 MOV #GG6,$TMP2
1604 007102 012737 007140 000244 MOV ¥GG7 FPVECT
1605 007110 012700 011620 MOV #GGPS RO SSET ACO OPERAND
1606 007114 172410 LDD (RO) ,ACO
1607 007116 012700 011620 MOV #66PS RO SFSPC
1608 007122 172010 6G6: ADDD (RO) .ACO “TEST INSTRUCTION
1609 007124 170000 CFCC
1610 007126 012700 011550 MOV #GGDATO, RO
1611 007132 174010 STD ACO, (RO)

1612 007134 000137 010260 JMP GGER3
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TEST # 2 - OVER\UNDER TEST
1613 007140 013703 001236 GG7: MOV $TMP2 ,R3
1614 007146 (62703 C00002 ADD #2,R3
1615 007150 C20316 CMP R3. (SP)
1616 007152 001402 BEQ 1%
1617 007154 00013/ 037000 JMP FPSPUR
1618 007160 011637 001236 1%: MOV (SP) ,$TMP?
1619 007164 (022626 CMP (SP)+,(SP)+
1620 007166 170205 STFPS RS
1621 007170 012700 011550 MOV #GGDATO,RO :GET THE RESULT
1622 007174 174010 STD ACD, (RO)
1623 007176 012701 011630 MOV #GGP6 ,R1 21S IT CORRECT
1624 007202 012702 000004 MOV #4 R2
1625 007206 022021 GG8: CMP (RO)+. (R1)+
1626 007210 001402 BEQ GGY
1627 007212 000137 010326 JMP GGER4
1628 007216 077205 6G9: 508 R2,GG8
1629 007220 052704 100006 BIS #100006 ,R4
1630 007224 020405 CMP R4 RS :FPS CORRECT?
1631 007226 001402 BEQ 1%
1632 C07230 000137 010376 JMP GGERG
1633 007234 012704 000010 1%: MOV #10,R4
1634 JCHECK FEC
1635 007240 170305 STST RS
1636 007242 020405 CMP R& RS
1637 007244 001402 BEQ G610
1638 007246 000137 010330 JMP GGERS
1639 :CHECK UNDER FLOW CONDITION WITH
1640 *TRAPS DISABLED (FIU = 0)
1641 00752 GG10:
007252 104413 LPERR sSET UP THE LOOP ON ERROR ADDRESS.
1642 007254 012704 000200 MOV #0200, R4 “SET FIU, FIV, AND FD
1645 007260 170104 LDFPS R4
1644 007262 012737 007310 001236 MOV #GG11,$TMP2
1645 007270 012737 010444 000244 MOV #GGER? FPVECT
1646 007276 012700 011570 MOV #GGP2 RO sSET ACO OPERAND
1647 007302 172410 LDD (RO) ,ACO “FSRC
168 0073064 012700 011600 MOV #GGPS RO
1649 007310 172010 6G11:  ADDD (RO} ,ACO <TEST INSTRUCTION
1650 007312 170205 STFPS RS “GET FPS
1651 007314 012700 011550 MOV #GGDATO,RO “GET THE RESULT
1652 007320 174010 STD ACO, (RO)
1653 007322 012701 011630 MOV #GGP6,R1 :1S IT CORRECT
1654 007326 012702 000004 MOV #4 R2
1655 007332 022021 GGi2: (MP (RO)+.(R1)+
1656 007334 001602 BEO 6613
1657 007336 000137 010542 IMP GGERS
1658 007342 077205 GG13: SOB R2.GG12
1659 007344 052704 000004 BIS #6 R4 :FPS CORRECT? .
1660 007350 020405 CMP R4 .RS ,
1661 007352 001402 BEOQ 6614 -
1662 007354 000137 010610 IMP GGER9
1663 S CHECK UNDERFLOW CONDITION WITH
1664 “TRAP ENABLED (FIU - 1)
1665 007360 6614
007360 104413 L PERK SSET UP THE LOOP ON ERROR ADDRESS.
1666 007362 012704 002200 MOV #2200,R4 :SET Flu, Flv, AND D

1667 007366 170104 LDFPS  Ré




|
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(kFPBBO FP11F FLTG PNT PRT B
TEST # 2 - OVER\UNDER TEST

1668 007370 012737 007416
1669 007376 012737 (07434
1670 007404 012700 011570
1671 007410 172410
1672 007412 012700 011600
1673 007616 172010
1674 007420 170090
1675 007422 012700
1676 007426 174010
1677 007430 000137
1678 007434 013703
1679 007640 062703
1680 007444 021603
1681 007446 001402
1682 007450 000137
1683 0076456 011637
1684 007460 022626
1685 007462 170205
1686 007464 012700
1687 (07470 174010
1688 007472 012701
1689 007476 012702
1690 007502 022021
1691 007504 001402
1692 007506 000137
1693 007512 077205
1694 007514 052704
1695 007520 020405
1696 007522 001402
1697 007524 000137
1698 007530

1699 007530 012704
1700

1701 007534 170305
1702 007536 020405
1703 007540 001402
1704 007542 000177

011550

010656
001236
000002

037000
001236

071550

011640
000004

010724
100000

010772
000012

001272

1707 007546
007546
708 €07550
709 007554
710 007556
711 007564
712 007572
713 007576
714 007600
715 007604
216
7217
718
719

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

000200

007604
011106
011570

011650

007606
007610
007614
007616
720 007622
721 007626
722 007630
723 007632

011550

011630
000004

011204

K 3
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;SET ACO OPERAND

JTEST INSTRUCTION

RESULT

;IS IT CORRECT

001236 MOV #GG15,8TMP2
000244 MOV #5G16.FPVECT

MOV #GGP2 RO
LDD (RO) ,ACO LFSPC
MOV #GGP3%,RO

GG15:  ADDD (RO) ,ACO
CFCC
MOV ¥GGDATO,RO
STD ACO, (RO)
JMP GGLR10

GG16: MOV $TMP2 R3
ADD #2.R3
CMP (SP).R3
BEQ 1%
JMP FPSPUR

1$: MOV (SP) ,$TMP2
CMP (SP)+,(SP)+
STFPS RS SGET FPS
MOV #GGDATO, RO “GET THE
STD ACO, (RO)
MOV #GGP7.R
MOV »4 R2

GG17: (MP (RO)+, (R1)+
BEQ 5616
JMP GGER11

GG18: SOB R2.,6G17
BIS #100000,R4
CMP R4 RS :FPS CORRECT?
BEQ 2
JMP GGER12

2%:

1%: MOV #12.R4

SCHECK FEC
STST RS
CMP R4 ,RS
BEQ GG19

JMP aGGER13
;CHECK UNDERFLOW CONDITION WITH TRAPS
;DISABLED (FIU = C)

GG19:
LPERR SSET UP
MOV #0200,R4 ;S
LDFPS  Ré
001236 MOV #GG20,$TMP2
000244 MOV NGGER14 FPVECT
MOV #GGP2 RO SSET ACO
LDD (RO) ,ACO
MOV #GGP8 ,RC :FSPC
6G20: ADDD  (RO).ACO
STFPS RS “GET FPS
MOV #GGDATO,RO ‘GET THE
STD ACO, (RO)
MOV #GGP6,R1
MOV #4 R
GG21: (MP (ROY+, (R1)+
BEQ 6622

JMP GGER1S

THE LOOP ON ERROR ADDRESS.

ET
ET FIU, FIV, AND FD

OPERAND

JTEST INSTRUCTION

RESULT

;IS IT CORRECT

SEQUENCE

3¢




(KFPBBO FPI1F FLTG PNT PRT B
TEST # 2 - OVER\UNDER TEST

1724 007636
1725 007640
1726 007644
1727 007646
1728 007650

077205
052704
020405
001402
000137

(09004

011252

L
MACRO M1113 28-MAR-81 14:47 PAGE 10-

GG22:

SO8
BIS
(MP
BEQ
JMP

R2,G621
#4 R4
R4 RS
6623
GGFR16

3
3

;FFS CORRECT?

SEQUENCE

37




CKFPBBO FP11F FILTG PNT PRT B
TESYT & 2 - OVER\UNDER TEST

1730

M
MACRO M1113 28-MAR-81 14:47 PAGE 11

;CHECK UNDERFLOW (ONDITION WITH TRAP

SEQUENCE

38
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N
CKFPBBO FP11F FLTG PNT PRT B MACRO M1113 28-MAR-81 14:47 PAGE 12 SEQUENCE 39
TEST # 2 - OVER\UNDER TEST

1732 ;ENABLED (FIU = 1)
1733 007654 GG23:
007654 104413 LPERR ;SET UP YHE LOOP ON ERROR ADDRESS.
1734 007656 012704 002200 MOV #2200 ,Ré ;SET FIU, FIV, AND FD
1735 007662 170104 LDFPS  Ré&
1736 007664 012737 007712 001236 MOV #GG24 ,8TMP?
1737 007672 012737 007730 000244 MOV #GG2S,FPVECT
1738 007700 012700 011570 MOV #GGP2 RO ;SET ACO OPERAND
1739 007704 172410 LDD (RO) ,ACO
1740 007706 012700 01165C MOV #GGP8,RO JFSRC
1741 007712 172010 GG24:  ADDD (RO) ,ACO sTEST INSTRUCTION
1742 007714 170000 CFCC
1763 007716 012700 011550 MoV #GGDATO,RO
1744 007722 174010 STD ACO, (RO)
1745 007724 000137 011320 JMP GGER17
1746 007730 013700 001236 GG25: MOV $TMP2 RO
1747 007734 062700 000002 ADD #2 RO
1748 007740 020016 (MP RO, (SP)
1749 007742 001402 BEQ 1%
1750 C07744 000137 037000 JMP FPSPUR
1751 007750 011637 001236 1%: MOV (SP) ,$TMP2
1752 007754 022626 CMP (SP)+,(SP)+
1753 007756 170205 STFPS RS ;GET FPS
1754 007760 012700 011550 MOV #GGDATO,RO ;GET THE RESULT
1755 007764 174010 STD ACO, (RO)
1756 007766 012701 011660 MOV #GGP9 ,R1 ;IS IT CORRECT
1757 007772 012702 000004 MOV #4 R
1758 007776 022021 GG26:  (MP (RO)+,(R1)+
1759 010000 001402 BEQ 6G27
1760 010002 000137 011366 JMP GGER18
1761 010006 077205 6G27:  SOB R2,6G26
1762 010010 052704 100004 BIS #100004 R4
1763 010014 020405 (MP R4 RS ;FPS CORRECT?
1764 010016 001402 BEQ 1%
1765 010020 000137 011502 JMP GGER20
1766 010024 012704 000012 1%: MOV #12,R6
1767 s CHECK FEC
1768 010030 170305 STST RS
1769 010032 020405 (MP R4 RS
1770 010034 001402 BEQ GG28
1;;} 010036 000137 011434 JMP GGER19
};;2 010042 000137 011670 GG28: UM GGDONE
1775 010046 013701 001236 GGERO: MOV $TMP2 R
1776 010052 062701 000002 ADD #2 R
1777 010056 020116 (MP R1,(SP)
1778 010060 001402 BEQ 10%
1779 010062 000137 037000 5%: JMP FPSPUR
1780 010066 108:
1781 010066 170301 STST R1
1782 010070 020127 000010 (MP R1,#10
1783 010076 001372 BNE 5%
1784 010076 022626 (MP (SP)+,(SP)«
1785 210100 012700 011550 MOV #GGDATO, RO
1786 010104 174010 ' STD ACO, (RO)
1787 010106 012737 011620 001240 MOV #GGPS,$TMP3




C(KFPBBO FP11F FLTG PNT PRT B
TEST # 2 - OVER\UNDER TEST

1788
1789

1790
1791

1792
1793

1794
1795
1796
1797

010114
010122
010130
010136
010140

010144
010146
010150
010154
010162
010170
010176
010204
010206

010212
010212
010216
10222
010230
010236
010244
010252
010254

010260
010260
010264
010270
010276
077304
010512
010320
010322

010326

010330
010330
010334
010340
010346
010354
010362
010370
010372

010376
010376
010402
010406
010414
010422
010430
010436
010440

012737
012737
012737
104220
000137

010537
010437
012737
012737
012737
012737
106207
000137

010537
010437
012737
012737
012737
012737
104232
00137

010537
010437
012737
012737
012737
012737
104221
000137

000706

010537
010437
012737
012737
012737
012737
104227
000137

011620
011550
011630

011670

001252
001254
011620
011620
011550
011630

011670

001252
001254
011620
011620
011550
011630

011670

001252
001254
011620
011620
011550
011630

011670

001252
001254
011620
011620
011550
011630

011670

B_&
MACRO M1113 28-MAR-81 14:47 PAGE 12-1

001242 MOV #GGPS,$TMPS
001244 MOV #GGDATO,$TMPS
001246 MOV #GGP6,$TMPS
1%: ERROR +220
JMP GGDONE
GGER1:
MOV R5,$TMP0
MOV R4 ,$TMP1T
001240 MOV #G3PS,$TMP3
001242 MOV #GGPS ,$TMPS
001244 MOV #GGDATG,$TMPS
001246 MOV #GGP6 ,$TMP6
1%: ERROR +207
JMP GGDONE
GGERZ:
MOV R3,$TMP10
MOV R4 ,$TMP11
001240 MOV #GGPS,$TMP3
001242 MOV #GGPS,$TMPS
0012464 MOV #GGDATO,$TMPS
001246 MOV #GGP6,$TMPS
1%: ERROR +232
JMP GGDONE
GGER3:
MOV RS,$TMP10
MOV R4 ,$TMPIT
001240 MOV #GGPS,$TMP3
001242 MOV #GGPS ,$TMP4
001244 MOV #GGDATO,$TMPS
001246 MOV #GGP6,$TMPG
1%: ERROR +221
JMP GGDONE
GGER4: BR GGER1
GGERS:
MOV RS,$TMP10
MOV R4 ,$TMPIN
001240 MOV #GGPS ,$TMP3
001242 MOV #GGPS , $TMP4
001244 MOV #GGDATO,$TMPS
001246 MOV RGGP6,$TMP6
1%: ERROR +226
JMP GGDONE
GGER6:
MOV R5,8$7TMP10
MOV R4,$TMP11
001240 MOV #GGPS,$TMP3
001242 MOV #GGPS ,$TMP4
001244 MOV #GGDATO,$TMP5S
001246 MOV #GGP6,$TMP6
1%: ERROR +227
JMP GGDONE

SEQUENCE

40
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(xFPBBO FP11F FLTG PNT PRT B
TEST & 2 - OVER\UNDER TEST

1800
1801 010444
1802 010450
1803 010454
1804 010456
1805 010460
1806 010464
1807 010464
1808 010466
1809 010472
1810 010474
1811 010476
1812 010502
1813 010504
010512
010520
010526
010534
010536

010542
010542
010546
010552
010560
010566
10574
010602
010604

010610
010610
010614
010620
010626
010634
010642
010650
010652

010656
010656
010662
010666
010674
010702
010710
010716
010720
1820

1821 010724
010724
010730
010734
010742
010750
010756

—
0000
—_——
~NO~

b b
0 070 o]
— b
O 00

013701
062701
020116
001402
000137

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

010537
010437
012737
012737
012737
012737
104207
000137

010537
010437
012737
012737
012737
012737
104232
000137

010537
010437
012737
012737
012737
012737
104225
000137

001236
000002

037000

000012

011550

011600
011570
011550
011630

011670

001252
001254
011600
011570
011550
011630

011670

001252
001254
011600
011570
011550
011630

011670

¢
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001240
0012472
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

GGER?7:

5%:
10%:

1%:

GGERS8:

1%:

GGER9:

1%:

GGER10:

1%:

GGER11:

MOV
ADD
CMP
BEQ
JMP

STST
CMP
BNE
cMP
MOV
STD
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
£RROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV

4

$TMP2 ,R1
#2,R1
R1, (SP)
10%
FPSPUR

R1

R1,#12

S$
(SP)+,(SP)+
#GGDATO,RO
ACO, (RO)
#GGP3,$TMP3
#GGP2,$TMP4
#GGDATO,$TMPS
#GGP6,$TMPE
+224

GGDONE

R5,$TMP10

R4, $TMP11
#GGP3,$TMP3
#GGP2 , $TMP4
#GGDATO, $TMP5
#GGP6 , $TMP6
+207

GGDONE

R5,$TMP10

R4 ,$TMP11
#GGP3,$TMP3
H#GGP2, $TMP4
#GGDATO, $TMPS
#GGP6, $TMP6
+232

GGDONE

R5,$TMP10

R4, $TMP11
#GGP3,$TMP3
#GGP2,8TMP4
#GGDATQ, $TMPS
H#GGP7 ,$TMP6
+225

GGDONE

R5.$TMP10

R4 ,$TMP11
#GGP3,$TMP3
AGGP2,$TMP4
#GGDATO, $TMPS
#GGP7 ,$TMP6

SEQUENCE
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| CxFPBBO FP11F FLTG PNT PRT B
TEST & 2 - OVER\UNDER TEST

1822
1823

1824
1825

1826
1827
1828
1829
1830
1831
1832
1833

1835
1836
1837
1838
1839
1840

1841
1842

1843
1844

010764
010766

010772

24
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-l —d D
— ) d b amed —
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—d i ed el wd md b b b —d b —d -— - O

COOO0O00 00000000000 C OOOO000O0O0O0

—d md md b b — — e e d b b b b el b —t b b b - ——d
— ) i b o b e e d b cnd wadd nd ) e wmad b — b b —

WWNI =200 ONNOVWNE  ISNANWN
oo~ OERES QOO FOONS

oo = b —

— b b b —d ik d ek =
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OO0 OOO0O0O0OOCOO
v e G S G G Gharging Gl

P
rorONINY

[0 3V LU, L0, ]
roovrnoN

104207
000137

010537
010437
012737
012737
012737
012737
104231
000137

010537
010437
012737
012737
012737
012737
104230
000137

013701
062701
020116
001402
000137

170301
020127
001372
022626
012700
174010

012737
012737
012737
012737
104222
000137

010537
010437
012737
012737
012737
012737
104207
00137

11670

001252
001254
011600
011570
011550
011640

011670

001252
001254
011600
011570
011550
011640

011670
001236
000002
037000
000012
011550

011560
011600
011550
011630

011670

001252
001254
011570
011650
011550
011630

011670

- -
RN
(@ P 21,V

0125
012%
1157

(o Lo Lo )

D 4
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001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240

1%:

GGER12:

1%:

GGER13:

1%:

GGER14:

5¢:
10%:

1%:

GGER15:

1%:

GGER16:

ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MoV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
ADD
cMP
B8EQ
JMP

STST
cMP
BNE
(MP
MOV
STD

MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV

+207
GGDONE

R5,$TMP10

R4 ,$TMP11
#GGP3,$TMP3
#GGP2 ,$TMPS
#GGDATO,$TMP5
#GGP7,$TMPG
+231

GGDONE

RS5,$TMP10

R4 ,$TMP1 Y
#GGP3,$TMP3
#GGP2 , $TMPS
#GGDATO, $TMP5
#GGP7 ,$TMP6
+230

GGDONE

$TMP2 ,R1

(SP)+,(SP)+
#GGDATO,RO
ACO, (RO)

#GGP1,$TMP3
#GGP3 , $TMPS
#GGDATO, $TMP5
#GGP6,$TMP6
+22°2

GGDONE

RS,$TMP10

R4, $TMP11
#GGP2,$TMP3
#GGPB , $TMP4
#GGDATO, $TMP5
#GGP6, $TMP6
+207

GGDONE

RS.$TMP10
R4 ,$TMP1
#GGP2,$TMP3

SEQUENCE

&7




(xFPBBO FPI1F FLTG PNT PRT B
TEST # 2 - OVER\UNDER TEST

1845
1846

1847
1848

1849
1850

1851
1852

1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864

wloleolele
Jur S Sy
b md s
NN N
— e OO NN

(o Yo

OO Mo

- d e b d nd b el —t

— b b ek d b —

NN NN NN

S NN NN
&SRO

NN
o 3%
onro

OOOOO OOCOOO0O000
——
~

011434
011434
011440
011444
011452
01146C
011466
011474
011476

s Qe G g
NONY —

OO OOOO OOOO0OO0
ol ol ot
— ad b b
VIV VATLAWV VT
'M‘48&£C%O\ VIV, 1V, J\:jg
nNO O oOsNO RO ONON

b i —t
—dt e s el ) b

VWAV

012737
012737
012737
104232
000137

010537
010437
012737
012737
012737
012737
104223
000137

010537
010437
012737
012737
012737
012737
104207
000137

010537
010437
012737
012737
012737
012737
104230
000137

010537
010437
012737
012737
012737
012737
104231
000137

000000
000000
000000
000000

000300
000000
000000
000000
100200
000000

011650
(11550
011630

011670

001252
001254
011570
011650
011550
0" 1660

011670

011660
011670

001252
001254
011570
011650
011550
011660

011670

E_¢
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001242 MOV #GGPB,$TMPS4
001244 MOV #GGDATO,$TMPS
001246 MOV #GGP6,$TMPE
1%: ERROR +232
JMP GGDONE
GGER17:
MOV RS,$TMP10
MOV R4 ,$TMP1
001240 MOV #GGP2,.$TMPY
001242 MOV #GGP8 ,$TMP4
001244 MOV #GGDATO, $TMPS
001246 MOV #GGP9,$TMP6
1%: ERROR +223
JMP GGDONE
GGER18:
MOV RS,$TMP10
MOV R4 ,$TMP
001240 MOV #GGP2 ,$TMP3
001242 MOV #GGP8,$TMPS4
001244 MOV #GGDATO,$TMPS
001246 MOV #GGP9 $TMP6
1%: ERROR +207
JMP GGDONF
GGER19:
MOV RS5.,$TMP10
MOV R4 .$TMP11
001240 MOV #GGP2 ,$TMP3
001242 MOV #GGPB,$TMPL
001244 MOV #GGDATO, $TMPS
001246 MOV A#GGP9 ,$TMPE
1%: ERROR  +230
JMP GGDONE
GGERZ2O:
MOV RS,$TMP10
MOV R4 ,$TMPIN
001240 MOV #GGP2,$TMP3
001242 MOV #GGP8 ,$TMP4
001244 MOV #GGDATO, $TMPS
001246 MOV #GGP9,$TMP6
1%: ERROR +231
JMP GGDONE
GGDATO: O
0
0
0
GGP1: 300
0
0
0

GGP?: 600200

SEQUENCE

63




(kFPBBC FP11F FLTG PNT PRT B
TEST & 2 - OVER\UNDER TEST

'865 011574
1866 011576
1867 011600
1868 011602
1869 011604
1870 011606
1871 011610
1872 011612
1873 011614
1874 011616
1875 011620
1876 011622
1877 011624
1878 011626
1879 011630
1880 011632
1881 011634
1882 011636

1883
1884 011640
1885 011642
1886 011644
1887 011646
1888 011650
1889 011652
1890 011654
1891 011656
1892 011660
1893 011662
1894 011664
1895 011666
18%6 011670
011670
1897

1903

000000
000000
000200
060000
000000
000001
010200

062400
000000
000000
000000
000340
000000
000000
000000
000100
000000
063000
000000

1044172

F
MACRO M11°3 2B-MAR-81 14:47 PAGE 12-5

GGP3:

GGP4& :

GGPS:

GGP6:

~GP7:

GGPS8:

GGP9:

GGDONE :

4

- =2 OQONOO
(=]
o

0200

7600

2400

&
o

OOOSOOOWOOOO‘ OOOOOOONOOO
o

RSE TUP

SEQUENCE

;OVER FLOW = GGP5 + GGP5

;OVERFLOW RESULT

JUNDERFLOW RESULT

;GGP6 = GGP4 + GGPS

; = GGP3 + GGP2 (FJU = 0)
; = GGP3 + GGP1

:GGP?7 = GGP3 + GGP2 (Flu = 1)

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

;THE DESIRE TO (HANGE THE SOFf TWARE
JVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED (ONTROL G?),

44
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(kKFPBBO FPI1F FLTG PNT PRT B

TEST # 3 = LDCFD AND LD(DF TEST

1904

011672
1905
1906 011674

383
£

NN N NN
WAIN) = — —
NS ONNO

—d ol i ) —ad d d e cmd ) d b

VelVolVoRVoXe Vo R¥a Lo ko)
o b ol ) el wd il
WNO NS NWN—=O

1919

&~
rOOMNOO

NNNNNNNY
VN

60

1937 012030
1939 012034

012034
1940 012036
1941 012042

1943 012044
1944 012050

1946 012052
1947 012056

948
1949 012064
'950
1951 012066

170205
012700
176010
012701
012702
022120
001415
012701
012700
012702
022120
001402
000137
077205
00015/
077220
012704
020405
001402
000137

106413
012704
170104
012700
172410

012700
012737

170001
177420

000200
013310

013320
011724

013324
012666
013300
013370
000004

013320
013300
000004

012726
012756
000200

013024

000200

013310

o
- el
NN
gw

~
(o Jo)
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001236

001236

LSRTTL

4

TEST # 3 <« LDCFD AND LDCDF TEST

. '.'ﬁﬁ.tﬁﬁ..‘t.'t'.."'."'I".."Q.Q'...l’.'tt."""'.'.""'."

LDCFD AND LDCDF TEST

S+TEST 3

:«THIS IS A TEST OF LDCFD AND LDCDF.
. n

0
. 'i.‘ﬁ‘.'.t.'."""""'.QttiQ..t‘-.Q'.Q.t..."'.".".."...ﬁt'

1513

SCOPE

:TEST FOR CORRECT AUTO INCREMENT C(ONSTANT.

HX :

HX?2:

HX3:

HX&4 :

HX5:

HX6 :

HX7:

JNOW
HX8:

HXG:

LPERR
MOV
LDFPS
MOV
LDD
MOV
MOV
LDCFD
(MP
BEQ
JMP

STFPS
MOV
STD
MOV
MOV
(MP
BEQ
MOV
MOV
MOV
(W
BEQ
JMP
SOB
JMe
SORB
MOV
{MP
BEQ
JMP
TEST

LPERR

MOV
LDD

MOV
MOY

SETF
LDCDF

#200,R4
R4

#HXP1 ,R0O
(RO) ,ACO
#HXP2 ,RO
NHX2 ,$TMP?
(RO)+,ACO
RO, #HXP2+4
Hx3

HXER1

RS
#HXDATO,RO
ACO, (RO)
#HXP7 R
84 R2
N1+, (RO)+
HX7

#HXP2 R
#HXDATO,RO
n6 R2
(R1)+,(R0O)+
HX6

HXER?2

R2 ,HX5
HXER3

R2 .HX4
#200,R4

R4 ,RS

HX8

HXERS8
LDCDF

MOV #200,R&
LDFPS R4

#HXP1,RO
(RO) ,ALO

#HXP2 R0
#HXG ,$TMP?

(RO)+ ,ACO

JSET UP THE LOOP ON ERROR ADDRESS.

;1S RO CORRECT

:GET ¢PS

:GET ACO
;SEE IF RESULT IS
;CORRECT

:DID FD GET
; COMPL [MENTED?

;FPS CORRECT?

;SET UP THE LOC® ON ERROR ADDRESS.

STEST INSTRUCTION

SEQUENCE

45
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(xFPRBO FPI1F FLTG PNT PRT B MACRO M1113  28-MAR=-81 14:47 PAGE 13-1 SEQUENCE 46
6T & 3 - LDCFD AND LDCDF TEST

1952

*353 012070 020027 (13330 (MP RO, #HXP2+10 :wWAS A GOOD

1954 012074 001402 BEQ HX10 :CONSTANT USED

1322 012076 000137 012706 JMP HXERS :T0 INCREMENT RQ?

1957 012102 HX10:

1958 012102 170205 STFPS RS

1959 012106 012700 013300 MOV #HXDATO,RO

1960 012110 170011 SETD

1961 012112 17264070 S'D ACD, (RO) ;GET RESULT

1962 012114 012701 013400 MOV #HXP8 ,R1

1903 012120 012702 000004 MOV ¥4 R2

19646 012126 022120 HX11: (MP (R1)+,(R0)» ;1S 1T CORRECT?

}ggg 012126 001415 BEQ HX14

1967 012130 012701 013370 MOV #HXP7 R

1968 0121346 012700 013300 MOV MHXDATO,RO

1969 012140 012702 000004 ) MOV #6 R2

1970 012144 022110 HX1Z: (MP (R1)+,(R0O) :DID FD FAIL TO GET

1971 C12146 001402 BEQ HX13 ;COMPL IMENTED?

1972 012150 000137 013042 JMP HXER6

1972 012154 077205 HX13: SOR R2.HX12

]g;g 012156 000137 013072 JMP HXER7

13;? 012162 077220 HX14; SOR R2  HX11

1978 012164 012704 000000 MOV #0,R4 :FPS CORRECT?

“979 012170 020405 CMP R4 ,RS

1980 012172 001402 BEQ HX15

}gg; 012174 000137 013024 JMP HXERS

}3%2 :TEST GR7 [MMEDIATE MODE CONSTANT

1985 012200 HX15:

1986 012200 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.

1987 012202 012704 000200 MOV #200,R4

1988 012206 1701064 LDFPS R4 :SET FD

1989 012210 012737 012226 001236 MOV #HX16,8TMP?2

1990 012216 012737 013122 000004 MOV MHXERY ,ERRVE(CT

1991 012224 005001 (LR R1

1992 012226 177427 043243 KX16:  LDCFD  #5201,AC0

1993 012232 005201 HX165: INC R1

1994 012234 005201 INC R1

1995 012236 005201 INC R1

1996 012240 012737 037032 000004 MOV #CPSPUR,ERRVE(T

1997 012246 020127 000003 CMP R1.,#3 :SEE ]F PC WAS

1998 (12252 001402 BEQ HX17 :CORRECT

;888 012254 000137 013156 JMP HXER10

2001 01220 HX17:

2002 012260 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.

2003 012262 012704 000200 MOV #200,R4

2004 012266 170104 LDFPS R&

2005 012270 012737 012316 001236 MOV MHX18,8TMP?

2006 0%2276 012700 013360 MOV #HXP6 RO
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TEST # 8§ - LDCFD AND LD(DF TEST

2007 012302 172410 LDD (RO) ,ACO
5008 012304 012737 (37032 600004 MOV #CPSPUR,ERRVECT
2009 012312 012700 013320 MOV #HXP2,RD
2010 012316 177410 WX18: LDCFD  (R0),ACO
2012 012320 012700 013300 MOV WHXDATO,RO
2013 012324 174010 SID  ACO, (RO) :GET RESULT.
2014 012326 012701 013370 MOV #HXP7,R1
2015 012332 012702 000004 MOV #4,R2
2016 012336 022021 WX19:  CMP (R9)+, (R1)+ ;1S RESULT CORRECT?
2017 012340 001402 BEQ  HX20
2018 012342 000137 012726 JMP HXER2
2019 012346 077205 HX20:  S0B  R2,HX19
Z
2021 sTEST LDCFD WITH NEGATIVE OPERAND
2022 012350 HX21:
012350 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2023 012352 012704 00200 MOV #200.Ré&
2024 012356 170104 LDFPS R4
2025 C12360 012737 012400 G01236 MOV WHX22,$TMP2
2026 012366 012700 013360 MOV #HXP6.RO
2027 012372 172410 1 DD (RO) ,ACO
2028 012374 012700 013340 MOV #HXP4,RO
2029 012400 177410 HX22:  LDCFD  (RO),ACO
2031 012402 012700 073300 MOV #HXDATQ,RO
Sgg% 012406 1764010 STD ACO, (RO) JGET RESULT
2034 012410 012701 013350 MOV #HXPS.RI
2035 012414 012702 000004 MOV #4,R2
2036 012420 022120 HX23:  (MP (R1)+,(RO)+
203/ 012622 001415 BEQ  HX26
2039 012424 012701 013370 MOV #HXP7,R1
2040 012430 012700 013300 MOV #HXDATO,RO
2041 012434 012702 000004 MOV #4,R2
2042 012440 022120 HX24:  (MP (Ri)+, (RO)+ ;WAS SIGN INCORRE(T
2043 012442 001402 BEQ  HX25
2044 012444 000137 013210 JMP HXER1T
2045 012450 077205 HX25: SOB  R2,HX24
2046 012452 000157 013230 MP HXER12
2048 012456 077220 _ HX26: SOB  R2.HX23
2050 ;TEST  LDCFD 0
2051
2052 012460 HX27:
012660 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2053 012462 012704 000200 MOV #200,Ré4
2054 012466 170104 LDFPS R4
2056 012470 012700 013310 MOV #HXP1,RO
2057 012476 172410 LDD (RO) ,ACO
2058 012476 172010 ADDD (RO .ACO
2060 012500 012737 012512 001236 MOV #HX2B,$TMP?
2061 012506 012700 013310 MOV #HXP1.RO




KFPBRO FPI1F FLTG PNT PRT B
EST # 3 - LDCFD AND LDIDF TEST

2062 012512 177470

2063
2064 012514 170205
012700

2065

2066 012516

2067 012522 174010

2068

2069 012526 012701

2070 012530 012702

2071 91253 (22120

2072 0125% 001402

2073 012540 000137

2074 012544 077205

2075

2076 012546 012704

2077 012552 020405

2078 012554 001402

2079 012556 000137

2080

2081

2082

2083 012562
012562

2084 0125064

2085 012570

2086

2087 012572

2088 012576

2089

2090 012600

2091 012606

2092 012612

2093

2094 012614

2096 012616
2097 012622

2099 012624
2100 012630
2101 012634
2102 012636
2103 012640
2104 012644

2106 012646
2107 012652
2108 012654
012656
012662

013300

013310
000004

013260
000204

0" 3006

1046413
012704
170104

012700
172410

012737 01
012700 01
177410

170205

012700
174010

012701
012702
022120
001402
000137
077205

012704
020405
001402
000137
000137

000200

013300

013310
000004

013260

000204

013006
013410

012666
012674
012700
012702

012737
010037
104234
000137

013324
001240

013410

J_ &
MACRO M1113  28-MAR-81 14:47 PAGE 13-3

HX28: LDCFD (RQ) ,ACO
STFPS RS
MOV #HXDATC,RO
STD ACO, (RO) :GET RESULT
MOV #HXPT R
MOV #4 ,R2

HXZ29: (MP (RV)+,(R0O)+ ;IS IT 0?
BEQ HX30
JMP HXER13

HX30: SOR R2 ,HX29
MOV #204 R4 :FPS CORRECT
mMpP R4 RS
BEQ Hx31
MP HXER4

sTEST LDCFD 0

HX31:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
MOV #200,R4 ’
LOFPS R4
MOV #A4AXP6 ,RO
LDD (RO) ,ACO

001236 MOV #HX32,8TMP?

MOV #HXP1 ,RO

HX32: LDCFD (R0) ,ACO
STFPS RS
MOV #HXDATO,RO
STD ACO, (RO) :GET RESULT
MOV #HXP1 ,R1
MOV » R2

HX33: (MP (R1)+,(R0O)+ JIS 1T ZERO?
BEQ HX 34
JMP HXER13

HX34 : SOR R2.,HX33
MOV #204 R4 :FPS (ORRECT?
CMP R& RS
BEQ HX 35
JMP HXERS

HX35:  UMP HXDONE

;RO INCORRECT

001242 HXER1: MOV BHXP2 +4 , $TMPSL

MOV RO,$TMP R

1%: ERROR  +2%4
JMP HXDONE

SEQUENCE

48
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TEST # 3 - LDCFD AND LDCDF TEST

(S S 1AV, N, ST N1, N1, N1, ¥
— B d and b el d —D —B
NI PINOND A — =
VS W =0V 00

012706
012714
012720
012722

012726
012734
012742
012750
012752

012756
012764
012772
013000
013002

013006
C13012
013016
013020

013024
013030
013034
013036
013042

012737
010037
104237
000137

012737
012737
012737
104233
000137

012737
012737
012737
104241
000137

010537
010437
104240
000137

010537
010437
104242
000137
012737
012737
012737
104244
000137

012737
012737
012737
104243
0001357

032716
001005
022716
001402
000137

011637
022626
104235
000137

162701
006301
012702
010237
160102
010237
104236

(13330
001240

013410
013320
013370
013300
013410
013320
013370
013300
013410

001240
0C1242

013410

001240
001242

013410
013320
013400
013300
013410
013320
013400
013300
013410
000001
012232
037032

001236

013410
000003

012232
001242

001240

K &4

MACRO M1113 28-MAR-81 14:47 PAGE 13-4

001242

901244
001250
001246

001244
001250
001246

001244
001250
001266

001244
001250
001246

HXERS:
1%:

:REPORT
HXERZ:

HXERZ22:
1%:
HXER3:
HXER33:
1%:

HXERG :
1%:

HXERS8:
1%:
HXERG:
HXER66 :
1%:
HXER7 :
1%:

HXER9:

1%:
2%:

HXER10:

1%:

MOV

MOV
ERROR
JMP

BAD DATA
MOV

MOV

MOV
ERROR
JMP

MOV
MOV
MOV
ERROR
JMP

MOV
MOV
ERROR
JMP

MOV
MOV
ERROR
JMP
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
ERROR
JMP

BIT
BNE
CMP
BEQ
JMP

MOV
CMP
ERROR
JMP

SUB
ASL
MOV
MOV
SUB
MOV
ERROR

#HXP2 ¢10, $ TMPY,
RO,$TMP3

+2%7

HXDONE

AHXP2 , $TMPS
H#HXP7 ,$TMP7
#HXDATO,$TMP6
+233

HXDONE

#HXP2 ,$TMPS
NHXP7 ,$TMP?7
#HXDATO,$TMP6
+241

HXDONE

RS,$TMP3
R4, $TMP4
+240
HXDONE

R5.$TMP3

R4 ,$TMP4

+242

HXDONE
A#HXF2 , $TMPS
#HXP8,$TMP7
#HXDATO, $TMP6
+244

HXDONE

HHXP2 ,$TMP5
H#HXPB,$TMP/7
#HXDATO, $TMPE
+243

HXDONE

#1,(SP)

1%

AHX165, (SP)
1%

CPSPUR

(SP) ,$TMP?2
(SP)+,(SP)+
+235

HXDONE

#3.R1

R1

#HX165 ,R2
R2,$TMP4
R1 R2
R2,$TMP3
+23%6

;SEE IF IT
;AN ODD ADDRESS

SEQUENCE

4G
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TEST # 3 - LDCFD AND LDCDF TEST
S};Z 013204 000137 013410 JMP HXDONE
2177 013210 012737 013340 001244 HXER11: MOV #HXPL , $TMPS
2178 013216 012737 013350 001250 MOV #HXPS ,$TMP7
2179 013224 000137 012742 JMP HXERZ2?2
2180 013230 012737 013340 001244 HXER12: MOV #HXPSL , $TMPS
2181 013236 012737 013350 001250 MOV #HXPS ,$TMP7
2182 013244 012737 013300 001246 MOV #HXDATO, $TMP6
2183 013252 104245 1%: ERROR  +245
5}32 013254 000137 013410 JMP HXDONE
2186 013260 012737 013310 001244 HXER13: MOV #HXP1,8TMPS
2187 013266 012737 013310 001250 MOV #HXP1,$TMP7
S}gg 013274 000137 012742 JMP HXER2Z2
2190 013300 00000V HXDATO: O
2191 013302 000000 0
2192 013304 000000 0
S]gz 013306 000000 0
2195 013310 000000 HXP1 : 0
2196 013312 000000 0
2197 013314 000000 0
g}gg 013316 000000 0
2200 013320 000577 HXP2: 577
2201 013322 177776 177776
2202 013324 177777 1772777
2203 013326 177776 177776
2204 013330 005201 HXP3: 5201

2205 013332 000000 0
2206 013334 000000 0
2207 013336 000000 0
2208 013340 100577 HXP4: 1
2209 013342 177776 1
2210 013344 177777 1
2211 013346 177776 1
2212 013350 100577 HXPS: 100577
2213 013352 177776 1
2214 013354 000000 0
2215 013356 000000 0
2216 013360 000252 HXP6: 2
2217 013362 12525¢ 1
2218 013364 125252 1
2219 013366 125252 1

2221 013370 000577 HXP7:
2222 013372 177776
2223 013374 000000
2224 013376 000000
2225 013400 000577 HXPS8:
2226 013402 177777
2227 013404 000000
2228 013406 000000

2230 013410 HXDONE : -
013410 104412 RSETUP :GO INITIALIZE THE FPS AND STACK; AND

NN ooV

OO —=NOO =W
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TEST # 3 - LDCFD AND LDCDF TEST

;SEE IF THE USER HAS EXPRESSED
:THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (MHAS

; THE USER TYPED CONTROL G?).
2231

2232
2233
2261




—

(krPBBO FPITF FLTG PNT
TEST # & - (MPD TEST

22472

013412
2243
2246
2245 013414

013414
2246 013416
2247 013422
2248 013432
2249 013442
2250 013444
2251 (13446
2252 013450
2253
2254
2255
2256 013452

013452
2257 013454
2258 013460
2259 013470
2260 013472
2261 013474
2262 013476
2263 013500
2264 013502
2265 013504
2266 013506
2267
2268
2269

0
0
2270 0
2271 0
2272 0
227% 0
2274 0
2275 0
2276 013536
2277 013540
2278 013542
2279 013544
2280
<281
2282 013546
013546
2283 013550
2284 013554
2285 013556

) rd el sl el ) w—b

000004

106413
004737
000000
000000
000200
000204
000200
104001

104413
004737
000000
025252
052525
125252
052525
000200
000200
000210
104003

104413
004737
000000
125252
125252
052525
125252
000200
000210
000200
104004

104413
004737
025252
052525

PRT B

014226
000090
000000

014226
000000

014226
000000

014226

4

N
MACRO M1113  28-MAR-81 14:47 PAGE 14 SEQUENCE

000000
000000

000000

000000

LSBTTL TEST # 4 - CMPD TEST

Y1222 2223232233222 Z223 2233222223222 22222282l RR Rttt tllld

CwTEST & CMPD TEST

*

“#THIS IS A TEST OF THE (MPD INSTRUCTION. NOTF THAT A SUBROUTINE
“+]S USED TO SET UP OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE
:*RESULTS

. %

”
':tt*t*ttttttttlttﬁittt't'tt*ttﬁti*ttt*itttttitttitt..itttttttttt

7ST4:  SCOPE
STEST THE CMPD INSTRUCTION WITH (FSRC=A(=0)

AAAT :
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,CMPSUB
1%: .WORD 0,0.0.0 ;ACO
2%: WCRD 0,0,0,0 ,FSRC
3%: 200 :FPS BEFORE EXECUTION
204 :FPS AFTER EXECUTION
200 :ERROR FPS
4%: ERROR +] ;FPS ERROR
ingT CMPD WITH (AC=0) AND FSRC POSITIVE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.,CMPSUB
1%: .WORD 0,0,0,0 sAC
2$: 25252 :FSRC
52525
125252
52525
3%: 200 :FPS BEFORE EXECUTION
200 ;FPS AFTER EXECUTION
210 :ERROR FPS
4%: ERROR +3 ;FPS ERROR
AL;%I CMPD WITH (AC=0) AND FSRC NEGATI]VE
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,CMPSUB
1%: .WORD 0.,0.,0,0 JAC
2%: 125252 ;FSRC
125252
52525
125252
3%: 200 :FPS BEFORE EXECUTION
210 :FPS AFTER EXECUTION
200 ;ERROR FPS
4%: ERROR +4 :FPS ERROR.
ALEET CMPD WITH (FSR(=0) AND AC POSITIVE
LPERR :SET uP THE LOOP ON ERROR ADDRESS.
JSR PC.,(MPSLB
1%: 25252 JAC

52525

52




2286 013560
2287 013562
2288 013564
2289 013574
2290 013576
2291 013600
2292 013602
2293
2294
2295
2296 013604
013604
2297 013606
2298 013612
2299 013614
2300 013616
2301 013620
2302 013622
2303 013632
2304 C13634
2305 013636
2306 013640
2307
2308
2309 013642
013642
2310 013644
2311 013650
2312 013652
2313 013654
2314 013656
2315 013660
2316 013662
2317 013664
2318 013666
2319 013670
2320 013672
2321 013674
2322 013676
2323
2324
2325
2326 013700
013700
2327 013702
2328 013706
2329 013710
2330 013712
2331 013714
2332 013716
2333 013720
2334 013722
2335 013726
2336 013726
2337 013730
2338 013732
2339 013734

125252
052525
000000
000200
000210
000200
104005

104006

104413
004737
052525
125252
052525
125252
125252
052525
125252
052525
000200
000210
000200
104007

104413
004737
125252
052525
125252
052525
052525

- 104010

(KFPBBO FP11F FLTG PNT PRT B
TEST # &4 ~ (MPD TEST

000000

014226

000000

014226

014226

B 5
MACRO M1113 28-MAR-81 14:47 PAGE 14-1

000000 2%:
3%:

4% :

;TEST (MPD WITH
AAAS :

1%:

000000 2%:
3%:

4(%:

sTEST CMPD WITH
AAAG :

1%:

2%:

3%:

4%:

125252

LPERR’
JSR
125252
125252
52525
125252
. WORD
200
200
210
ERROR

LPERR
JSR
52525
12525¢
£2525
125252
125252
52525
125252
52525
200
210
200
ERROR

SEQUENCE
0.,0,0,0 ;FSRC
;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
JERROR FPS
+5 ;FPS ERROR

(F5RC=0) AND AC NEGATIVE
;SET UP THE LOOP ON ERROR ADDRESS.

PC,CMPSUB
;AC

0.0.0,0 :FSRC
:FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
:ERROR FPS

+6 ;FPS ERROR

AC POSITIVE AND FSRC NEGATIVE
;SET UP THE LOOP ON ERROR ADDRESS.
JAC

PC.CMPSUB

2 sFSRC

;FPS BEFORE EXECUTION
*FPS AFTER EXECUTION

, :ERROR FPS

+7 :FPS ERROR

;TEST (MPD WITH AC NEGATIVE AND FSRC POSITIVE

AAA7 :

1%:

2%:

3$:

4%

LPERR
JSR
125252

:SET UP THE LOOP ON ERROR ADDRESS.
;AC

PC,CMPSUB

sFSRC

;FPS BEFORE EXECUTION
JFPS AFTER EXECUTION
JERROR FPS

+10 ;FPS ERROR.

53
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TEST # & - (MPD TEST

2340
23461
2342
2343 013736
013736
2344 013740
2345 013744
2346 013746
2347 013750
2348 013752
2349 013754
2350 013756
2351 013760
2352 013762
2353 013764
23564 013766
2355 013770
2356 013772
2357

2360 013774

013774
2361 013776
2362 014002
2363 014004
2364 014006
2365 014010
2366 014012
2367 014014
2368 014016
2369 014020
2370 014022
2371 014024
2372 014026
2373 014030

2376 014032

014032
2377 014034
2378 014040
2379 014042
2380 014044
2381 014046
2382 014050
2383 014052
2384 014054
2385 014056
2386 014060

104413
004737
012345
067654
032101
023456
023456
076543
021012
034567
000200
000200
000210
104011

104413
004737
045676
054321
012345
067654
024567
06543¢
101234
056765
000200
000210
000200
104012

104413
004737
012345
067012
034567
012345
012345
067012
034567
012345
000200

014226

014226

014226

¢ 5
MACRO M1113  28-MAR-81 14:47 PAGE 14-¢

;TEST CMPD WITH AC POSITIVE AND FSRC POSITIVE
;AND EAC LESS THAN EFSRC.

AAAB

1%:

2%:

3%:

4%:

;TEST CMPD WITH AC POSITIVE,

AAAD:

1%:

2%:

3%:

4%:

;TEST CMPD WITH AC POSITIVE,

AAATQ:

1%:

2%:

3%:

LPERR

JSR PC,CMPSUB
12345
67654

32101

23456
23456
76543
21012
34047

200

200

210

ERROR +11

LPERR

JSR PC.CMPSUB
45676

54321

12345

67654

34567

65432
101234
56765

200

210

200

ERROR  +12

LPERR
JSR PC.CMPSUB
12345
67012
34567
012345
12345
67012
34567
012345
200

:SET UP THE LOOP ON ERROR ADDRESS.
JAC

JFSRC

;FPS BEFORE EXECUTION
:FPS AFTER EXECUTION
;ERROR FPS
:FPS ERROR
FSRC POSITIVE AND EAC GREATER THAN EFSR(C
;SET UP THE LOOP ON ERROR ADDRESS.

sAC

:FSRC

;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
;ERROR FPS

FSRC POSITIVE AND AC EQUAL TO FSR(
:SET UP THE LOOP ON ERROR ADDRESS.
;AC

;FSR(

;FPS BEFORE EXECUTION

SEQUENCE 54




TEST # & - (MPD TEST

2388 014062
2389 014064
2390 0146066
2391
2392
2393
2394

2395 014072

014126
014126
2412 014130
2413 014134
2414 014136
2415 014140
2416 014142
2417 014144
2418 014146
26419 014150
2620 014152
014154
26422 014156
2623 014169
26424 014162

000204
000200
106013

104413
004737
012345
067012
034567
012345
012345
070123
045670
123456
000200
000200
000210
1040174

104413
004737
054321
076543
021076
054321
054321
065432
107654
032107
000200
000210
000200
104015

104413
004737
112345
043210
076543
021076
112345
054321
007654
032107
000200
000210
000200
104016

- (KFPBBO FPI1F FLTG PNT PRT B

014226

014226

014226

D
MACRO M1113  28-MAR-B1 14:47 PAGE 15

206
200

($: ERROR  +13

;TEST CMPD WITH AC POSITIVE,

;AND FSRC GREATER THAN AC.

AAATT:
LPERR
JSR
1%: 12345
67012
34567
012345
2%: 12345
70123
45670
123456
3%: 200
200
210
4%: ERROR

PC.CMPSUB

+14

:TEST CMPD WITH AC POSITIVE,

:AND AC GREATER THAN FSRC.
AAA1Z2:
LPERR

JSR
18: 56321
76543
21076
56321
2%: 54321
65432
107654
32107
3% 200
210
200
4%: ERROR

PC.CMPSUB

+15

;TEST (MPD WITH AC NEGATIVE,

;JAND AC GREATER THAN FSR(

AAA13:
LPERR
JSR
1%: 112345
43210
76543
21076
¢s: 112345
564321
07654
32107
3%: 200
210
200
4%: ERROR

PC.CMPSUB

+16

5
SEQUENCE

JFPS AFTER EXECUTION
;ERROR FPS
;FPS ERROR

FSRC POSITIVE, EAC EQUAL TO EFSRC,

:SET UP THE LOOP ON ERROR ADDRESS.
JAC

JFSRC

;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
;ERROR FPS
;FPS ERROR

FSRC POSITIVE, EAC EQUAL TO EFSRC,

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

;FPS BEFORE EXECUTION
;FFS AFTER EXECUTION
;ERROR FPS
;FPS ERROR

FSR(C NEGATIVE, EAC EQUAL TO EFSRC,

:SET UP THE LOOP ON ERROR ADDRESS.
;AC

;FSRC

;FPS BEFORE EXECUTION
JFPS AFTER EXECUTION
:ERROR FPS

;FPS ERROR

5¢




TEST # & - (MPD TEST

2662
24463
2464
2445
2446
2447
24648
24649
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
24,89
2490
2491
2492
2493
24694,
2495
24696

2497
2498

- CKFPBBO FPI1F FLTG PNT PRT 8

014222 000137 014416

014226

014230
014234

014236
014244
014246

014250
014252

014256
014260

014267
014264

014270
014274
014300
014306
0146312
0146316
014320

014322

012601

016100
170100

012737
010100
172410

010100
062700

000240
173410

170205
016104

010137
010137
062737
010537
0104637
020405
001410

026105

000020

014260

000010

000022

001240
001242
000010
001244
001246

000024

E 5
MACRO M1113  28-MAR-81 14:47 PAGE 151

001236

001242

JMP

:THIS SUBROUTINE,

AAADONE

CMPSUB,

IAND C(HECK THE RESULTS OF
;1T IS CALLED THUS:

P

ACARG: .WORD X
; FSRCARG: .WORD X,
: FPSB: .WORD X
: FPSA: .WORD X
; FPSE: .WORD X
. ERR: ERROR +X
: CONT :

JSY C

IS CALLED TO SET UP,
A (MPD INSTRUCTION.

XX,
X, X

SEQUENCE 56

;FINISHED TMPD TEST.

EXECUTE

;AC OPERAND

;FSRC OPERAND

;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
;ERROR FPS

;FPS ERROR

;RETURN ADDRESS

STHE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN

*FPSB IS LOADED INTO THE FPS.
SAFTER THE EXECUTION THE FPS IS CHECKED AGAINST FPSA.

THE INSTRUCTION, CMPD,

IS EXECUTED.
IF IT IS A MAT(H

:THEN THERE WAS NO ERROR AND CONTROL IS RETURNED TO CONT. If
:THE FPS IS INCORRECT IT IS COMPARED WITH FPSE IN AN ATTEMPT TO ANALYSE

;THE FAJLURE.

IF THE FPS 1S THE SAME AS FPSE THEN CONTROL IS
RETURNED T0 THE ERROR CALL AT LCCATION ERR.

IF THE FPS WAS

NOT CORRECT BUT DIDN'T MAT(CH FPSE A GENERAL ERROR IS REPORTED

:AND CONTROL IS PASSED TO CONT.

CMPSUB: MOV

MOV
LDFPS

MOV
MOV
LDD

MOV
ADD

NOP
1%: CMPD

STFPS
MOV

MOV
MOV
ADD
MOV
MOV
(MP
BEQ

(MP

(SP)+ R

20(R1) ,RO
RO

#13,8TMP2
R1,RO
(ROY ,ACO

R1,RO
#10,R0

(RO) ,ACO
RS
22(R1) R4

R1,$TMP3
R1,$TMP4
#10,$TMPS
R5,$TMPS
R4, $TMPE
R4 RS

3%

24(R1) ,RS

:PICK UP A POINTER TO THE
JARGUMENTS.

;GET THE FPS BEFORE EXECUTION.
;LOAD IT INTO THE FPS.

;SAVE ADDRESS OF CMPD INSTRUCTION.
;GET ADDRESS OF AC OPERAND.
:LOAD ACO OPERAND

;COMPUTE FSRC OPERAND
sADDRESS

;FOR SCOPING.
;EXECUTE THE TEST INSTRUCTION.

;SAVE FPS AFTER INSTRUCTION.
;GET EXPECTED FPS.

;IF INCORRECT SET UP FOR
;AN ERROR CALL.

JWAS FPS CORRECT?
JBRANCH F YES.

:WAS THE FPS THE SAME




(xFPBBO FP11F FLTG PNT PRT B

TEST # 4 - (MPD TEST

2499
2500
2501
2502
2503
2504
2505
2506
2507
2508

PN NN
(VLW IV LV, IV, AV, IV, 1V, |
— D ol e i —ah D D
0O ~NONN NN —

2531
2532
2533
2541

014326
014330
014334

014336
014340

014342
014346
014350
014352
014356
014360
014362

146364

014370
014370
014374
014402
014404

014406

014416
014416

001003
062701
000111

104001
000411

012700
174010
010102
012703
022220
001003
077303

000161
010137
012737
104002
000767

000000

106412

000026

014406

000004

0C0030

001240
014406 001242

000000 000000

2%:

3%:

4%:

5%:
6%:

’$:

(MPTMP:

AAADONE :

BNE
ADD
JMP

ERROR
BR

MOV
STD
MOV
MOV
(MP
BNE
SOB

JMP
MOV
MOV
ERROR
BR

.WORD

RSETUP

F 5
MACRO M1113 2B-MAR-81 14:47 PAGE 15-2

2%
#26 ,R1
(R1)

+1
5%

#CMPTMP RO
ACO, (RO)
R1,R2

#4 R3
(R2)+,(RO)+
63

RS,‘Os

20(R1)
R1,$TMP3
4CMPTMP, $TMP4
+2

5%

0.0.0.0

SEQUENCE

;AS THE EXPECTED INCORRECT FPS?
JBRANCH IF NO MAT(H.

;IF THL EXPECTED INCORRECT
;FPS MATCHED THE RESULTANT FPS

:RETURN TO THE ERROR CALL

*IN THE CALLING ROUTINE.

;OTHERWISE REPORT INCORRECT fPS

;1F FPS WAS (CORRECT MAKE SURE
:ACO WAS NOT AFFECTED BY (MPD.

;RETURN
:REFORT ACO MODIFIED BY (MPD

:RE TURN

;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 G2).

57




refFPAB0 FPITF FLTG PNT PRT B
TEST # S = DIVD wWI™ (FSR(=0) AND (BUT FD) TEST

LSBTTL TEST # S - DIVD WITH (FSR(=0) AND (BUT FD) TEST

':i.ltﬁ."'.'.'tl."'.!t""'."'.'Q.Q"t'...'...".Q"Q..i....'ﬁ

25&2

2543
25«4
2545
25646
2547
2548
2549
2550
2551
2552
255%
2554
2555
2556
2557
2558
2559
2560
2561
256¢
2563
2564
2565
2566
2567
2568
2569
2570

2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586

2587
2588

014420

014422
014424

014430
014432
014440
016446
014452
0144564

014460

014462
014464

014466
014472
014474

014476
014502
0146504

014506
014506
014510
014514

014516
014524
014530
014532
014536

014540
014542

014544
014550
014552

014554
014560

000004

106413
012704

174411

170205
170303

012704
020405
001131

012702
020203
001140

012702
020203

040200

074674
014460
015100

015700

1640204

000004

040200

01455
0151

015100

o

140200

000004

MACRO M1113 2B-MAR-81

000244
001236

001236

:-YEST S

5

G
‘4:47 PAGE 16 SEQUENCE

DIVD WITH (FSR(C=0) AND (BUT FD» TEST

-THIS IS A TEST OF THE DIVD INSTRUCTION WITH A

;:«JERO DIVISOR.

THE (ONDITION IS C(HECKED WITH BOTH

:+TRAP ENABLED AND TRAPS DISABLED.

L]
g 2222 2222322222232 22X 222X R R R R AR R XA AR ARl AR )

1STS:  SCOPE

;FIRST TEST DIVD WITH (FSR(-AC=0) AND TRAPS DISABLED.

LPERR
BRR(: MOV

LDFPS
MOV
MOV
MOV
LDD
MOV

BRAT: DIVD

STFPS
STST

MOV
(MP
BNE

MOV
(MP
BNE

JTEST DIVD WITH
BRB/:
LPERR

MOV
LDFPS

MOV
MOV
LDD
MOV
BRAR3: DIvD

STFPS
STST

MOV
(Mp
8NE

MOV
(MP

;SET UP THE LOOP ON ERROR ADDRESS.

#40°00,R4 :SET UP FPS
;UITH INTERRUPTS
RG ;DISABLED.
#RBRERT ,FPVECT;SET UP FOR ANY FP [INTERRUPTS.
#BRAR1 ,$TMP?
#R8ARP1 RO sSET UP ACO O
(RO) ,ACO
#8RRP1 ,R1 :FSRC - 0
(R1) ,ACO ;TEST INSTRUCTION
RS ;GET FPS
R3 JGET FEC
#160206 ,R6 SEXPECTED FPS.
R4 RS ;1S FPS CORRECT.-
BRRERZ :IF INCORRECT BRANCH.
#6 R2 :EXPECTED FEC.
R2.,R3 ;1S FEC CORRECT?
BRRER3 ;IF INCORRECT BRAN(CH.

(FSR(=0) AND TRAPS DISABLED.
;SET UP THE LOOP ON ERROR ALDDRESS.

;20200.R4 :LOAD FPS WITH TRAPS DISABLED.
#3RR3,$TMP?

#BBRP2 ,R0O :SET UP ACO OPERAND (NON ZERO).
(RO) ,ACO

#8RARP1 ,R0O :FSR(=0

(RO) ,ACO

RS JGET FPS.

R3 :GET FEC.

#1460200,R4 :EXPECTED FPS,

R4 RS ;1S FPS CORRECT?

BRBER? :1F INZORRECT BRAN(CH.

84 R2 JEXPECTED FEC.

R?,R3 JWAS FEC (ORRECT?
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2589
2590
2591
2592

2593
2594
2595
2596
2597
2598
2599
2600
260"
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
262¢€
26¢7
2628
2629
2630
26
2632
2633
263
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644

014562

014564
014564
014566
014572

014574
014602
014606

014610
014616

014622
014624

014626
014630

0146634
014636

016642
014644
014646

014650
014654
014656

014660
014664
014666

014670

014674

014702
014706
014710

014714
014716
014720
014722
014730
014734
014740

0011 M

104413
012704
170104

012737
012700
1726410

012737
012700

17464610
170000

000502
222716

01402
000137

170205
170303
022626

012704
020405
C01040

012702
020203
001047

000137

062737

021637
001402
000137

022626
170303

014624

037000

100200

000004

015120

000002

001236
037000

000004
001242
001244
001250

H
MACRO M1113  28-MAR-B1 14:47 PAGE 16-
TEST # 5 = DIVD wlTH (FSR(=0) AND (BUT D) TEST

001236

000244

001240

;TEST DIVD WITH

BRARS :

B8RRS :

BRRE:

BNE

LPERR
MOV
LDFPS

MOV
MOV
LDD

MOV
MOV

DIvD
(FLC

BR
cMP

BEQ
JMP

STFPS
STST
(MP

MOV
(MP
BNE

MOV
(MP
BNE

JMP

BRBER3

S
1 SEQUENCE

;IF INCORREC™ BRAN(H.

FSRC=0) AND TRAPS ENABLED.

;SET UP THE LOOP ON ERROR ADDRESS.

ziOO.R4 ;SET UP FPS TRAP ENARLED.

#BRRBS ,$TMP?

#R3RP2 RO :SET UP ACO OPERAND (NON ZERO).

(RO) ,ACO

#BRR6 FPVECT ;SET UP FOR THE EXPECTED INTERRUPT,

#RRRP1 RO ;FSRC=0

(RO) ,ACO sTEST INSTRUCTION (SHOULD RESULT IN TRAP),

BRBER4 ;GO REPORT FAILURE, NO TRAP.

#BRR5+2, (SP) ;TRAP T0O HERE WHEN THE DIVISION BY O
:OCCURS. FIRST SEE ]F THE ADDRESS Of
:THE TRAP S 2+THE ADDRESS OF THE TEST

” :DIVD INSTRUCTION.

FPSPUR ;IF NOT THEN REPORT AN UNEXPECTED
:FP TRAP.

RS :GET FPS. -

R3 :GET FEC.

(SP)+,(SP)+ JRESET THE STA(K.

#100200,R¢ ;EXPECTED FPS.

R4 RS ;1S FPS CORRECT?

BRBER? :1F INCORRECT BRAN(H.

84 ,R2 JEXPECTED FEC.

RZ,R3 ;1S FEC CORRECT?

BRBER3 : IF INCORRE (T, BRANCH.

B8RRBDONE :OTHERWISE GO TO NEXT TEST.

;TRAP HERE If AN UNEXPECTED INTERRUPT OCCURS.
001236 BRBER1: ADD

b ¥

rMp
B8EQ
JMP

(P
STST
STFPS
MOV
MOV
MOV
MOV

n2,3TMP2

(SP) ,$TMP?

;SEE IF THE INTERRUPT OCCURRED
;DURING THE EXECUTION OF THE DIVD
JINSTRUCTION BEING TESTED.

1%

FPSPUR :1F NOT REPORT UNEXPECTED FP TRAP,
(SP)+,(SP)+ :RESET THE STACK,

R3 :GET FEC,

RS :GET FPS,

n,,8TMP3 JEXPECTED FEC,

R3,$TMPL

RS,$TMPS

RC,$TMP7
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TEST # 5 -~ DIVD

2645
2646

2647
2648
2649
2650
2651
2652

2653
2654

2683

2685
2686
2694

0164744
014752

014754

014760
014764
014770
014774
015000
015002

015006
015012
015016
015022
015026
€15030

015034
015036
015040
015046
015052
015056
015064
015070
015074
015076
015100
015110

[(WIRV, |

015120
015120

012737
104017

C00137

104021
000137

170303
170205
012737
010337
010537
012737
010037
010137
104022
000410

000000
012345

104412

140200

015120

001242
001244
001246
001250

015120

001242
001240
001246
001250

015120

000004
001240
001244
100200
001250
001252

000000
054321

I 5
MACRO M1113  28-MAR-8" 14:47 PAGE "6-2 SEQUENCE
WlTH (FSR(=0) AND (BUT FD) TEST

001246

003242

001246

000000
02345¢

MOV #140200,9TMPE

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

JMP BRBDONE

;REPORT FPS INCORRECT:
BRBERZ: MOV RS,$TMP4

MOV R&, $TMPS

MOV RO, $TMP6

MOV R1,$TMP7
1%: ERROR  +20

JMP BRBDONE
;REPORT FEC INCORREC(T:

BRBER3: MOV R3,$TMPS
MOV R2,$TMP3
MOV RO,$TMPE
MOV R1,$TMP7
8: ERROR  +2!

JMP B88BDONE

;REPORT NO TRAP OCCURRED AFTER TRYING TO DIVIDE
;BY ZERO WITH ALL TRAPS ENABLED.

BBRBERL: STST R3 ;GET FEC.
STFPS RS ;GET FPS.
. MOV rs ,$TMPS
MOV R3,$TMP3
MOV RS ,$TMPS
4 [0)") #100200,8TMPE
MOV RO,$TMP/
MOV R1,$TMP10
1%: ERROR +22
BR BRRDONE

838P1: .WwORD 0,0,0,0
BRRP2: .WORD  12345,54321,23456,76543

BRBDONE :
RSETUP ;GO INITIALIZE THE FPS AND STA(CK; AND
:SEE [F THE USER HAS EXPRESSED
;THE DESIRE TO (HANGE THE SOF TWARE
sVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED C(ONTROL G?).

,o——— s e
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TEST ®# 6 = DIVF TEST

t

2695

2696
2697
2698

2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709

2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720

2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732

2733
2734
2735
2736
2737
2738

015122

015124
015124
015126
015132
015136
015142
015146
15150
015152
015156

015160
015160
015162
015166
015172
015176
015202
015204
015206
015212

015214
015214
015216
015222
015226
015232
015236
015240
015242

015246

000C04

104413
004737
000000
012345
000000
000000
000004
012345
104023

104413
004737
065652
065600
040252
003000
003000
040052
104024

104413
004737
076400
076400
040200
001000
001000
140200

104025

104413
004737
056777
054200
042777
000000
000000

PRT 8

015704
000000
067012
000G00

067012

015704
125252
000000
125252

125252

015704
000000
000000
000000

000000

015704
177777
000000
177777

J
MACRO M1113 2B8-~MAR~81 14:47 PAGE 17

.SBTTL

'THIS IS A TEST OF THE DIVF INSTRUCTION, NOTE THAT A SUBROUTINE IS
Se«USED TO SET UP THE OPERANDS, EXECUTE THE INSTRUCTION AND (HECK ThE

TEST # 6 = DIVF TEST

N Y 2322222222222 22222 X2 X2 R 2R R RSl R AR ARl R A

-TEST 6

DIVF TEST

5

2222222222323 Z3222X22 20322222222 2R Rl A

JSET UP THE LOOP ON ERRCR ADDRESS.

JAC

;FSRC

:RES

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

;RESULT BAD.

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

JAC

JFSRC

;RES

:FPS BEFORE EXECUTION.
FPS AFTER EXECUTION.
:ERROR RESULT.

;DIV NORMALIZE FAILURE.

FSRC POSITIVE.
JSET UP THE LOOP ON ERROR ADDRESS.

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

:SIGN BAD.

;SET UP THE LOOP ON ERROR ADDRESS.

:AC

;FSRC

JRES

;FPS BEFORE EXECUTION.

'RESULTS.
'.
TST6: SCOPE
:CHECK DIVF WITH (A(C=0).
{CC:

LPERR

JSR PC.DIVFSUB
1%: .WORD 0.0
2%: WORD  12345,67012
3% .WORD 0,0
A ¥ 2
5$: .WORD  12345,67012
6%: ERROR +23
:TEST DIVF WITH AC POSITIVE,
(Ccce:

LPERR

JSR PC.,DIVFSUB
1%: .WORD  65652,125252
2%: .WORD  65600,0
3% LWORD  40252,125252
4L%- 3000

3000
5%: LWORD  40052,12525°2
6%: ERROR +24
:TEST DIVF WITH AC POSITIVE,
{CC3:

LPERR

JSR PC,DIVFSUB
1%: .WORD  76400,0
2% .WORD  76400.,0
3% .WORD  40200.,0
4%: 1000

1000
5%: .WORD 140200,0
6%: ERROR  +25
éEEET DIVF WITH BOTH OPERANDS POSITIVE.

LPERR

JSR PC DIVFSUB
1$: LWORD  56777.,177777
2%: .WORD 54200, 0
1¢: .WORD 42777 ,177777
4% 8

JFPS AFTER EXECUTION.

SEQ JENCE
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(KFPBBO FPI1F FLTG PNT
TEST # 6 ~ DIVF TEST

2739 015
2740 015302
2741
5762
2743 015
015
2744 015
2745 015
2746 015
2747 015322
2748 015326
2749 015330
2750 015332
2751 015336
2752
2753
2754 015340
015340
2755 015342
2756 C15346
2757 015352
2758 015356
2759 015362
2760 015364
2761 015366
2762 015372
2763
2764
2765 015374
015374
2766 015376
276/ 015402
2768 015406
2769 015412
2770 015416
2771 015420
2772 015422
2773 015426
2774
2775
2776
2777 015430
015430
2778 015432
2779 015436
2780 015442
2781 015446
2782 015452
2783 015454
2784 015456
2785 015467
2786
2787
2788
2789 015464
015464
2790 015466

002000
104023

104413
004737
012377
012300
040252
000000
000000
177777
104023

104413
004737
064600
066600
036200
000000
000000
C03000
104023

1046413
004737
034577
023400
051377
000017
000000
003400
104023

104413
004737
067652
056500
051343
000000
000000
051543
104026

104413
004737

PRT B

€02000

015704
17277277
000000
125252

1727777

015704
0C0001
000600
000001

003000 -

015704
177776
000000
177776

003400

015704
125252
000000
107070

107070

015704

K. 5
MACRO M1113 28-MAR-B1 14:47 PAGE 17-1

58 : LWORD  2000,2000 :ERROR RES.

6$: ERROR  +23

5}%?7 THE DIVF INSTRUCTION:
LPERR SSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,DIVFSUB

1$: _WORD 12377177777 :AcC

2% : "WORD  12300.0 “FSRC

38 "WORD  40252.125252  :RES

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

5% LWORD  =1,=1 *ERROR RES.

6% : ERROR  +2%

:EEZT DIVIDE ALGORITHM. TEST ROUND CONSTANT.

C :
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,D]VFSUB

1%: LWORD 64600, 1 :AC

2%: JWORD 666000 “FSRC

3% "WORD 362001 RES

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

5% .WORD 3000, 3000 "ERROR RES.

6%: ERROR +23

STEST DIVF.

(CC7:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.DIVFSUB

1$: WORD  34577.177776  :AC

2% : _WORD  23400,0 “FSRC

3: "WORD 51377.177776  :RES

4$: 17 *FPS BEFORE EXECUTION.
0 "FPS AFTER EXECUTION.

5% : JWORD 3400, 3400 *ERROR RES.

6%: ERROR  +23

:DIVF TEST.

CCC8:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.DIVFSUB

1%: JWORD  67652,125252  :AC

2%: .WORD  56500,0 ;FSRC

3¢ "WORD  51343.107070 “RES

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

5% : _WORD  51543,107070 “ERROR RES.

6% : ERROR  +26 "DIDN'T INCREMENT THE EXPONENT

JAFTER DJVID NORMALIZATION.
F WITH AC NEGATIVE, FSRC NEGATIVE.

v

9:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,DIVFSUB

€™ g

SEQUENCE
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¢ 79
2792
2793
2794
2795
2796
2797
2798
2799
2800

2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811

2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823

2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834

2835
2836
2837
2838
2839
2840
2841
2842
2843

[ e

015472
015476
015502
015506
0
0
0

——a
(VL 1V, 1V |
NN
— 2
oo

015520
015520
015522
015526
015532
015536
015542
015544
015546
015552

015554
015554
015556
015562
015566
015572
015576
015600
015602
015606

015610
015610
015612
015616
015622
015626
015632
015634
015636
015642

015644

15644
015646
015652
015656
015662
015666
015670
015672
015676

CkFPBBO FPI1F FLTG PNT
TEST # 6 = DIVF TEST

140400
140500
040052
000000
000000
140052
104027

104413
004737
160077
040277
160000
000007
000010
060000
104027

104413
004737
040400
140500
140052
000017
000010
040052
104027

104413
004737
060100
040300
060000
000052
000040
060000
104030

104413
004737
060100
040300

060000
104031

PRT B

000000
(00000
125253

125253

015704
000000
000000
000000

000000

015704
000000
000000
125253

125253

015704
000001
000000
000000

000001

015704
000001
000000
000001

000000

L. 5
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SEQUENCE
1%: .WORD 140400,0 JAC
2$: .WORD 140500,0 JFSRC
3% JWORD  040052,125253  ;RES
4%: 0 :FPS BEFORE EXECUTION.
0 :FPS AFTER EXECUTION.
5%: JWORD  140052,125253  ;ERROR RES.
6%: ERROR  +27 :BAD SIGN.
;%é¥6 WwITH AC NEGATJVE AND FSRC POSITIVE.
C :
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,DIVFSUB
1%: .WORD 160077,0 ;AC
2%: .WORD 40277,0 ;JFSRC
3%: .WORD 160000,0 ;RES
(%: @ 7 :FPS BEFORE EXECUTION.
10 ;FPS AFTER EXECUTION.
5¢: .WORD  60000.,0 :ERROR RES.
6%: ERROR  +27 :BAD SIGN.
é%é¥q WITH AC POSITIVE AND FSRC NEGATIVE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,DIVFSUB
1%: JWORD  40400,0 ;AC
2%: .WORD 140500,0 ;FSRC
3%: .WORD 140052,125253 JRES
(%: 17 ;FPS BEFORE EXECUTION,
10 :FPS AFTER EXECUTION.
5%: . WORD 40052,125253 :ERROR RES.
6$: ERROR  +27 :BAD SIGN.
E?; DIVF BOTH OPERANDS POSITIVE AND TRUNCATE MODE.
LPERR ;SET UP THE LCOP ON ERROR ADDRESS.
JSR PC.DIVFSUB
1%: .WORD 60100,1 JAC
2%: .WORD  40300.0 ;FSRC
3%: .WORD 60000,0 :RES
4%: 52 ;FPS BEFORE EXECUTION.
40 FPS AFTER EXECUTION,
5¢%: .WORD 60000,1 :ERROR RES.
6%: ERROR +3 :TRUNCATION ERROR
é%é¥§ WITH POSITIVE OPERANDS AND ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,D]VFSUB
1%: .WORD 60100,1 sAC
2%: LWORD  40300.,0 :FSRC
2%: .WORD  60000,1 :RES
4%: 5 “FPS BEFORE EXECUTION.
0 FPS AFTER EXECUTION.
5%: .WORD  60000,0 “ERROR RES.
6%: ERROR +31 ;ROUND ERROR.
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(KFPBBO FP11F FLTG PNT PRT B

TEST # 6 - DIVF TEST
2844 015700 000137 016130

284S
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872 015704
2873 015706
2874 015712
2875 015714
2876 015716
2877 015720
2878 015724
2879 015726
2880 015734
2881 015736
2882
2883 015742
2884
2885 015744
2886 015746
2887 015752
2888
2889 015754
2890 015760
2891
2892 015762
2893 015764
2894 015770
2895 015774
2896 016000
2897 016004
2898 016010
2899 016016
2900 016022

012601
012700
170100
010100
172410
016100
170100
012737
010100
062700

174410

170204
012700
170100

012700
174010

010102
010237
062702
010237

000200

000014
015742
000004

001236

000200

016120

001240
000004
001242
000004
001244
016120 001246

001250
000016 001252

JMP

:THIS SUBROUTINE, DIVFSUB, IS CALLED TO SET UP,
AND CHECK THE RESULT OF A DIVF INSTRUCTION. IT

C,DIVFSUB

;THE OPERANDS ARE S

M_ 5
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SEQUENCE

CCCDONE ;GO TO NEXT TEST.

4

; JSR P

: ACARG: .WORD X, X
: F SRCARG: .WORD X,X
: RES: .WORD X,X
: FPSB: .WORD X

: FPSA: .WORD X

; ERRES: .WORD X,X
; ERR: ERROR +X
: CONT:

EXECUTE
IS CALLED THUS:

;AC OPERAND

;FSRC OPERAND
;EXPECTED RESULT

;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
;ERROR RESULTY

JRESULT ERROR

JRETURN ADDRESS

ET UP (USING ACO FOR THE AC OPERAND), THEN

SFPSB IS LOADED INTO THE FPS. THE INSTRUCTION, DIVF 1S EXECUTED.
SAFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE

“EXPECTED 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. IF

- THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED 10O

*THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
:THEN THE FAJLURE IS REPORTED IN DIVFSUB AND CONTROL IS PASSED TO
:CONT. IfF NO ERRORS ARE DETECTED THEN DIVFSUB RETURNS CONTROL

;TO CONT.

DIVFSUB:
MOV
LDFPS
MOV
LDD
MOV
LDFFS
MOV
MOV
ADD

1$: DIVF

STFPS
MOV
LDFPS

MoV
STD

MOV
MOV
ADD
MOV
ADD
MOV
MOV
MOV
MOV

MoV
#200,R0
RO

R1,RO
(RO) ,ACO
14 (R1) ,RO
RO
#1%,8TMP2
R1.RO

#4 RO

(RO) ,ACO
R&
#200,R0
RO

#DIVFT RO
ACO, (RO)

R1,R2
R2,$TMP3

B4 ,R2
R2,$TMP4

#4 ,R2
R2.$TMPS
#DIVFT,$TMPE
R4 ,$TMP?7
16(R1),$TMP10

(SP)+,R1

;GET A POINTER TO THE ARGUMENTS.
;SET FD MODE.

;LOAD THE AC OPERAND.
;LOAD THE FPS

;JESTABLISH A POINTER TO FSRC,
sTEST INSTRUCTION.

;GET THE FPS,

;SET FD MODE

;GET THE RESULT OF THE DIVF.

;SAVE THE DATA IN CASE OF ERROR.
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(kFPBBO FP11F FLTG PNT
TEST # 6 - DIVF TEST

2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931

2932
2933
2940

016060
016064
016066
016074

016076

016100
016104

016106
016106
016110

016114
016114
016116
016120

016130
016130

021061
001011
026061
001005

026106
001020
000161
021061
001010
026061
001004
010102
062702
000112

104023
000161

104032
000774
000000

104412

N_S
PRT B MACRO M1113 28-MAR-81 14:47 PAGE 17-4 SEQUENCE
C00010 (Mp (RO),10(R1) ;1S THE RESULT CORRECT?
BNE 108 ;IF INCORRECT BRANC(H.
000002 000012 CMP 2(R0) ,12(R1)
BNE 108
000016 CMP 16(R1) R4 ;1S FPS CORRE(CT?
BNE 15% ;IF INCORRECT BRANCH.
000026 JMP 26(R1) ;IF NO ERRORS OCCURRED RETURN.
000020 10%: (MP (RO),20(R1) ;DOES THE INCORRECT RESULT
BNE 11% JMATCH THE ANTICIPATED INCORRECT RESULT.
000002 000022 (MP 2(R0),22(R1)
BNE 11% ;BRANCH IF NO.
MOV R1.R2 ;1T MATCHED SO RETURN TO THE ERROR
JREPORT AT THE CALLING ROUTINE.
000024 ADD #24 R2
JMP (R2)
11%: JREPORT RESULT IN"ORRECT.
12%: ERROR  +23
000026 13%: JMP 26(R1)
15%: JREPORT FPS INCORRECT.
16%: ERROR  +32
BR 13$
000000 000000 DIVFT: .WwORD 0,0,0.0
CCCDONE :
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?).

65




2941

06132
2942
2943
29«4 016134
016134
2945 016136
2946 016142
2947 016152
2948 016162
2949 016172
2950 016174
2951 C16176
2952 016206
2953
2954
2955 016210
016210
2956 016212
2957 016216
2958 016226
2959 016236
2960 016246
2961 016250
2962 016252
2963 016262
2964
2965
2966 016264
016264
2967 016266
2968 016272
2969 016302
2970 016312
2971 016322
2972 016324
2973 016326
2974 016336
2975
2976
2977 016340
016340
2978 016342
2979 016346
2980 016356
2981 016366
2982 016376
2983 016400
2984 016402
2985 016412

CKFPBBO FP11F FLTG PNT
TEST # 7 - DIVD TEST

000004

104413
004737
034277
040277
034200
000200
000200
177777
104033

104413
004737
134277
040277
134200
000207
000210
177777
104033

104413
004737
134300
140300
034200
000250
000240
034200
104035

104413
004737
034300
140300
134200
000207
000210
134200
104036

PRT B

016624
000000
000000
000000

177777

016624
000000
000000
000000

177777

016624
000000
000000
000000

000000

0166264
000000
000000
000000

000000

8
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000000
000000
000000

177777

000000
000000
000000

177777

000000
200000
000000

000000

000000
000000
000000

000000

LSBTTL TEST # 7

::*ﬁﬁ**.*ﬁ".'**'
J*TEST 7

»

“«THIS IS A TEST OF THE DIVD INSTRUCTION. NCTE THAT A SUBROUTINE IS
THE OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE RESULTS.

;*USED TO SET UP
X

BE222222222 222 2

7$77:  SCOPE
:DIVD TEST WITH

DDD1:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 200

200
5%: .WORD
6%: ERROR
:DIVD WITH AC NE
DDDZ2:

LPERR

JSR
1%: .WORD
B .WORD
3%: .WORD
4%: 207

210
5%: .WORD
6$%: ERROR
:DIVD TEST WITH
DDD3:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 250

240
5%: .WORD
6%: ERROR
:DIVD WITH AC PO
DDD4:

LPERR

JSR
1%: . WORD
2%: . WORD
3%: .WORD
4% 207

210
5%: .WORD

6%: ERROR

6

- DIVD TEST

R 2332222223223 222223X32 328 X222 R 202 Rt iRl d

DIVD TEST

e e 22 2222222223222 22 R RRR Rl Rl R R d

POSITIVE OPERANDS AND IN ROUND MODE.

;SET UP THE LOOP ON ERROR ADDRESS.

PC,DIVDSUB

34277,0.0,0 JAC

40277,0.0.0 :FSRC

34200,0,0,0 ;RES
:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.

-1,=-1,-1,~1 ;ERROR RES.

+3%

GATIVE AND FSRC POSITIVE IN TRUNCATE MODE.

;SET UP THE LOOP ON ERROR ADDRESS.

PC,DIVDSUB

134277,0,0,0 sAC

40277,0,0,0 :FSRC

134200,0,0.0 ;RES
;FPS BEFORE EXECUTION.
;JFPS AFTER EXECUTION.

-%3-1.°1.-1 ;ERROR RESULT.

+

OPERANDS BOTH NEGATIVE AND IN TRUNCATE MODE.

;SET UP THE LOOP ON ERROR ADDRESS.

PC.DIVDSUB

134300,0,0.1 ;AC

140300,0,0,0 sFSRC

34200,0.0.0 ;RES
;FPS BEFORE EXEC 'TION.
;FPS AFTER EXECU ION.

34200,0,0,1 “ERROR RES.
+35 : TRUNCATION ERROR.
SITIVE AND FSRC NEGATIVE IN ROUND MODE.
:SET UP THE LOOP ON ERROR ADDRESS.
PC,DIVDSUB
34%00,0,0,1 :AC

140300,0,0.0 sFSRC
134200,0,0,1 JRES
JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
134200,0,0.0 ;ERROR RES.
+36 JROUND ERROR.

SEQUENCE

i




(KFPBBO FP11F FLTG PNIT
TEST # 7 - DIVD TEST

2986
2987
2988

2989
2990
2991
2992
2993

016414
016414
016416
016422
016432
016442
016446
016452
016454
016456
016466

016470
0164790
016472
016476
016506
016516
016522
01€526
016530
016532
016542

016544
016544
016546
016552
016556
016562
016566
016572
016602
016604
016606
016616

016620

104413
004737
100400
000500
140052
125252
007647
007650
177777
104033

104413
004737
000400
100500
160052
125252
007707
007710
177777
104033

104413
004737
170360
170360
170360
170360
040200
007717
007700
177777
104033

000137

PRT B

016624
000000
000000
125252
125252

177777

016624
0C0000
000000
125252
125253

177777

016624
170360
170360
170360
170360
000000

177777

017064

C 6
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000000
000000

177777

000000
000000

1727777

000000

177777

:DIVD TEST.
DDDS:
LPERR
JSR
1%: .WORD
2%: .WORD
3%: .WORD
.WORD
L% : 7647
7650
5%: .WORD
6%: ERROR
:DIVD TEST WITH
DDD6:
LPERR
JSR
1%: .WORD
2’S: .WORD
3%: .WORD
. WORD
43: 7707
7710
5%: .WORD
6%: ERROR
;:DIVD TEST.
ppD7:
LPERR
JSR
1%: .WORD
.WORD
2s: .WORD
.WORD
3s: .WORD
4%: 7717
7700
5%: . WORD
6$: ERROR
JMP

;THIS SUBROUTINE, DIVDSUB, IS CALLED TO SET UP,
SAND CHECK THE RESULT OF A DIVD INSTRUCTION. IT

DIvDSUB

-1,-1,-1.-1
+33

AC POSITIVE AND

PC,DIVDSUB
170360,170360
170360,170360
170360,170360
170360,170360
40200,0.0,0

-1,-1,=-1,=1
+3%

SEQUENCE 67

;SET UP THE LOOP ON ERROR ADDRESS.

AL
;FSRC
JRES

;FPS BEFORE EXECUTION.

JFPS AFTER EXECUTICN.
;ERROR RES.

FSRC NEGATIVE IN ROUND MODE.

:SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

:RES

:FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
;ERROR RES.

:SET UP THE LOOP ON ERROR ADDRESS.
;AL

;FSRC

JRES

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
:ERROR RES.

DDDDONE ;GO TO NEXT TEST.

JSR

EXECUTE
IS CALLED THUS:

PC.
ACARG: .WORD X X, X, X ;AC OPERAND
FSRCARG: .WORD X, X, X, X ;FSRC OPERAND
RES: LMWORD X, XX, X SEXPECTED RESULT
FPSB: WORD X ;FPS BEFORE EXECUTION
FPSA: .WORD X ;FPS AFTER EXECUTION
ERRES: .WORD X, X,X, ;ERROR RESULT
ERR: ERROR  +X JRESULT ERROR
(ONT: JRETURN ADDRESS




D 6
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YEST # 7 - DIVD TEST

2040 ;
20e : THE OPERANDS ARE SET UP (USING ACO FOR THE A" OPERAND). THEN

3042 SFPSB IS LOADED INTO THE FPS. THE INSTRUCTION, DIVD IS EXECUTED.




[

| CKFPREO FP11F FLTG PNT PRT B
TEST # 7 = DIVD TEST

|

3044
3045
3046
3047
3048
3049
3050
3051
30952
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
2066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100

016624
016626
016632

016634
016636
016640
016644

01€646
016654
016656

016662

016664
016666
01662

016674
016700

016702
016704
016710
216714
0167-0
016724
016730
016736
016742

016750
016752
016756
016762
0167266
016770
016772

016774
017000
017002

017006
017010

012737
010100
062700

1764410

170204
012700
170100

012700
174010

010102
010237
062702
010237
062702
010237
012737
010437
016137

010102
062702
012703
012705
022223
001006
0775C3

026104
001023
000161

010102
062702

000200

000030

016662
000010

000200

017054

0012490
000010
001242
000010
001244
017054
001250
000032

000020
017054
000004

000032
N00046

000034

E 6
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C01236

001246
001252

SEQUENCE

:AFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE

:EXPECTED 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 (HEN CONTRUL [S PASSED TO

- THE ERROR CALL AT ERR, IF THE INCORRECT RESULT DID NOT MAT(CH ESRES
:THEN THE FAILURE IS REPORTED [N DIVDSUB AND CONTROL IS PASSED fO
:ggNgé~%F NO ERRORS ARE DETECTED THEN DIVDSUB RETURNS (ONTROL

DIVDSUB:

1%:

2%:

0%:

MOV
LDFPS

MOV
LDD
MOV
LOFPS

MOV
MOV
ADD

DIVD

STFPS
MOV
LDFPS

MOV
STD

MOV
MOV
ADD
MOV
ADD
MOV
MoV
MOV
MOV

MOv
ADD
MOV
MOV
(MP
BNE
SOB

(MP
BNE
JMP

MOV
ADD

MOV (SP)+ R1

#200,R0
RO

R1,RO
(RO),ACO
30(R1) RO
RO

n1s, $TMP?
R1,R0
#10.R0

(RO) ,ACO

R4
#200,R0
RO

#DI1vDT RO
ACO, (RO)

R1.R2
R2.$TMP3
#10,R2
R2,$TMP4
#10,R2
R2.$TMPS
#DIVDT,S$TMPG
R4 ,S$TMP7
32(R1),8$TMP10

rR1,R2
#20,R2
#DIVDT,R3
#4 RS
(R2)+,(R3)+
10%

RS.,2%

32(R1) R4
15%
46(R1)

R1,R2
#3534 ,RC

:GET A POINTER TO THE ARGUMENTS.
;SET FD MODE.

;SET UP THE ACO OPERAND.

;LOAD THE FPS.

;ESTABLISH A POINTER TO fSRC.
;EXECUTE THE TEST INSTRUCTION.
;GET THE FPS.

;SET FD MODE.

JGET THE RESULT.

;SAVE DATA [N CASE OF ERROR.

;CHECK THE RESULT.

;BRANCH [F RESULT INCORRECT.

;1S FPS CORRE(T?
;BRANCH IF INCORRECT.
:RETURN,

;WAS INCORRECT RESULT ANTICIPATED?
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- kFPBBO FP11F FLTG PNT
- TEST # 7 - DIVD TEST

2101 017014

2 017020
3 017024
17026
17030
170,32
17034

17040
17042
17042
17044
17050
17050
17052
17054

17064
17064

-t D d d d d —d d e d D —D
o0
olwls
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- pud-Pul Sl
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NINY = b ek ed b ed ed s =3 2 OO O
OO O OO0 OO0 O ©

3122
3123
1N

012703
012705
022223
001005
077503
010102
062702

000112

104033
000161

104034
000774
000000

106472

F 6
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017C5¢«

(00GO4

000046

000046

000000 v0C000

11%:

2%
13%:
14%:
'5¢:
16%:
DIVDT:

DDDDONE :

MOV
MOV
(MP
BNE
S08
MOV
ADD

JMP

ERROR
JMP

ERROR
B8R
.WCORD

RSETUP

#DIVDT,R3

#4 RS

(R2)+,(R3)+

129 ;BRANCH IF NO.

R5,11%

R1,RZ ;IF THE INCORRECT RESULT WAS

L4 R? JANTICIPATED RETURN TO THE
JERROR REPORT IN THE CALLING

(R2) ;ROUTINE.

13 ;REPORT RESULT INCORRECT.

*

46 (R1)
JREPORT FPS INCORRECT.

+34

148

OoO.U'O

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

:THE DESIRE TO (HANGE THE SOF TWARE
JVIRTUAL CONSOLE SWITCH REGISTER (HAS
; THE USER TYPED CONTROL G?).
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(kFPBBO FPIF FLTG PNT
TEST ® 10 = MyLfF TEST

| 3132

000004

1046413
004737
000000
000000
06 000000
12 007517
14 C07504
16 177777
22 104037

106413
004737
071625
000000
000000

000013
000004
177777

3154 017156 104037

3157 017160

017160
3158 017162
3159 017166
3160 017172
17176
3162 017202
3163 017204
3164 017206
3165 017212

1064413
004737
000000
071625
000000
007500
007504
177777
104037

3168 01721«

01721«
3169 017216
3170 017222
171 017226
172 017232
173 017236
174 017240
175 017242

104413
004737
640200
040177
040177
000017
0000090
140177

PRT B

017650
000090
000000
000000

177777

017650
034435
000000
000000

1777727

017650
000000
153443
000000

177777

017650
000000
177777
177777

177777

-
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LSBTTL

S«THIS IS A TEST OF THE MULF INSTRUCTION. 17 MAKES USE OF A SUBROUT INE

6
SEQUENCE 71

TEST & 10 - MuULF TEST

M '"tl"'.'t..*'.l'.'.'."t..'t'tt'.‘!..tt'.tt"'.'.ﬁ't'.t...‘...

STEST 10

MULF TEST

c«TO SET UP THE OPERANDS, EXECUTE THE MULF INSTRUCTION AND (HECK THE

. 'lt.'.t'..".Q't'ﬁf".i'it"..t.t.“.l."'."."..'ﬁ.ttt.ttt..Q'.

:MULF WITH (FSR(C=A(=0)

;SET UP THE LOOP ON ERROR ADDRESS.

PC . MULFSUB
0.0 SA(C
0.0 :FSRC
0.0 JRES
:FPS BEFORE EXECUTION.
- ;FPS AFTER EXECUTION.
+37

;SET UP THE LOOP ON ERROR ADDRESS.

PC ,MULFSUB

71625,34435 AL

0.0 :FSRC

0.0 ;RES
:FPS BEFORE EXECUTION.
-FPS AFTER EXECUTION.

-1,-1 :ERROR RES.

+37

;SET UP THE LOOP ON ERROR ADDRESS.

PC ,MULF SUB

0.0 sAC

071625,153%3443 JFSRC

0.0 JRES
:FPS BEFORE EXECUT]ON.
:FPS AFTER EXECUTION.

-;7-1 :ERROR RES.

+

POSITIVE AND FSRC POSITIVE IN ROUND MODE.

:SET UP THE LOOP ON ERROR ADDRESS.
PC MULFSUB

;*RESULTS.
TST10: SCOPE
EEET:

LPERR

JSR
1%: . WORD
2 ¥ .wWORD
3%: . WORD
L% 517

7504
5%: .WORD
6%: ERROR
:MULF WITH (FSR(C=0).
EEES:

LPERR

JSR
1%: .WORD
2%: .WORD
3$: .WORD
49 13

A
5%: .WORD
¢S ERROR
:MULF WITH (A(=0)
EEE3:

LPERR

JSR
$: .WORD
’%: .WORD
2¢: .WORD
49: 7500

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

LPERR

oSR
% .WORD
¢c$: .WORD
3s: .WORD
4%: 17

0
5% : .WORD

40200.0 s AL
&0177,-1 JFSRC
40177.-1 *RES
“FPS BEFORE EXECUTION.
(FPS AFTER EXEZUTION,
140177,=1 “ERROR RES.

o - oo G




(xFPBBO FPITF 615 PNY
TEST & 10 - MULF TEST

2176
31?77
3178
3179

3180
3181
3182
3183
3184
3185
3186
3187
3168
3189
3190
3191

3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203

3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214

3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225

3226
3227

017246

017250
017250
017252
017256
017262
017266
017272
017274
017276
017302

017304
07304
017306
17312
017316
017322
017326
017330
017332
017336

017340
017340
017342
017346
017352
017356
017362
017364
017366
017372

017374
017374
017376

017436

104604

106613
004737
040177
060200
040177
000040
000940
037777
104062

1064413
0046737
040100
040106
040020
000012
000000
042040
104043

104413
004737
017500
023652
003177
007417
007400
177777
104057

104413
004737
040342
176542
176707
000007
000010
076507
104041

PRT 8

017650
177777
000000
177777

177777

017650
000000
000000
000000

000000

017650
000000
125252
177777

1772277

017650
000000
000000
102000

102000

017650
000000

6
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6%: ERROR
JMULF WITH AC
EEES:

LPERR

JSR
1%: .WORD
’%: .WORD
18 .WORD
(%: 40

40
5%: .WORD
3 ¥ ERROR

;MULF W]TH BOTH

EEEG:

LPERR

JSR
1%: .WORD
2% .WORD
b3 ¥ .WORD
4%: 12

0
5%: .WORD
6%: ERROR
:MULF WITH BOTH
EEE7:

LPERR

JSR
1%: .WORD
2%: .WORD
3% . WORD
4%: 7417

7400
5} ¥ .WORD
6£%: ERROR
cMULF W]TH AC
EEES8:

LPERR

JSR
1%: .WORD
S .WORD
3%: . WORD
4%: 7

10
7% .WORD
6%: ERROR
sMULF WITH AC
EEED:

LPERR

JSR
1¢: .WORD

M
SEQUENCE

+41 ;BAD SIGN.

POSITIVE AND FSRC POSITIVE IN TRUNCATE MODE.

;SET UP THE LOOP ON ERROR ADDRESS.

PC ,MULF SUB
40177,-1 :AC
¢0200,0 JFSRC
40177, =1 :RES
:FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
377771 :ERROR RES.
42 ST 252 TO 044 INTO 44é (BUT Y62)

;MUL. NORMALIZATION FAILURE.
OPERANDS POSITIVE NORMALIZE TEST.
;SET UP THE LOOP ON ERROR ADDRESS.

PC,MULF SUB
«0100.0 ;AC
40100.0 2FSRC
40020,0 JRES
;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
62040,0 JERROR RES.
+63 ;ST 252 TO 444 INTO 042 (BUT Y62)

JMUL. NORMALIZATION FAILURE.
OPERANDS POSITIVE IN ROUND MODE.

;SET UP THE LOOP ON ERROR ADDRESS.
PC ,MULF SUB

17500.0 sAC
23652,125252 :FSRC
3177,-1 . ;RES
JFPS BEFORE EXECUTION,
, o ;FPS AFTER EXECUTION.
+37

POSITIVE AND FSRC NEGATIVE [N ROUND MODE.

;SET UP THE LOOP ON ERROR ADDRESS.

PC,MULF SUB

40%42.0 :AC

176542.0 “FSRC

176707.102000  :RES
‘FPS BEFORE EXECUTION.
“FPS AFTER EXECUTION.

76507,102000  :ERROR RES.

+41 :BAD SIGN.

NEGATIVE AND FSRC POSITIVE IN ROUND MODE.

:SET UP THE LOOP ON ERROR ADDRESS.
PC ,MULFSUB
146200, 0 s AC

7?




“vFPRRDC FPIIF FLTG PNT
TEST & 10 - MyLF TEST

3228
3229
3230
3231
3232
3233
3234
3235
3236

3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247

3248
3249
3250
3251
3252
3253
3256
3255
3256
325/
3258

3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269

3270
3271
3272
3273
3274
3275
3276
3277
3278
1279
3280

017442
017646
017452
017454
017456
017462

017464
017464
017466
017472
017476
017502
017506
017510
017512
017516

017520
017520
017522
017526
017532
017536
017542
017544
017546
017592

017554
017554
017556
017562
017566
017572
017576
017600
017602
17606

017670
017610
017612

007417
107417
000000
000010
007417
104041

104413
004737
1644600
154000
060400
000017
000000
160400
1046041

106473
004737
140300
160000
060100
000010
0000V0
060100
104044

1046413
004737
060000
140300
160100
007547
007550
160100
104045

104413
004737
040277
060000
060077
000014
000000
060077
1046044

000137

PR B8

007417
007617

007417

017650
000000
000000
000000

000000

017650
000000
000001
000002

000001

017650
000001
0000Co
000001

000001

017650
000000
00000!
000001

000002

020074

I 6
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2%: JWORD  7417,7417 ;FSR(

3 ¥ .WORD 107417 ,7617 JRES

0%: 0 ;FPS BEFORE EXECUTION.
10 :FPS AFTER EXECUTION.

5¢: .WORD 7417,746417 JERROR RES.

6%: ERROR  +41 ;BAD S]GN.

J?g%g WITH BOTH CPERANDS NEGATIVE IN ROUND MODE.

E :
LPERR :SET UP THE LOOP ON FRROR ADDRESS.
JSR P(C ,MULFSUB

1%: .WORD 144600,0 sAC

2%: LWORD  154000,0 :FSRC

b1 ¥ .WORD  60400,0 :RES

4%: 17 ;FPS BEFORE EXECUTION.
0 :FPS AFTER EXECUTION.

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

6%: ERROR +61 :BAD SIGN.

é?g%; BOTH OPERANDS NEGATIVE IN ROUND MODE.
LPERR :SET UP THE LOCP ON ERROR ADDRESS.
JSR PC ,MULFSUB

1%: . WORD 140300.,0 s AC

2%: .WORD  160000,1 :FSRC

1%: .WORD 60100,2 ;RES

4%: 10 ;FPS BEFORE EXECUTION.
0 :FPS AFTER EXECUTION.

5¢: .WORD 60100.,1 JERROR RES.

6%: ERROR +44 JROUND FAILURE.

é?g%E WwITH AC POS]TIVE AND FSRC NEGATIVE IN TRUNCATE MODE.
LPERR ;SET UP THE LOOP ON ERROK ADDRESS.
JSR PC.,MULFSUB

1%: .WORD  60000,1 ;AC

2%: .WORD  140300.0 :FSRC

3s: .WORD 160100,1 ;RES

A ¥ 7547 o :FPS BEFORE EXECUTION.
7550 :FPS AFTER EXECUTION.

5%: .WORD 160100, ;ERROR RES.

6%: ERROR +45 :TRUNCATION ERROR.

é??%% WwITH AC POSITIVE AND FSRC POSITIVE IN ROUND MODE.
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,MULFSUB

1%: JWORD  40277.,0 SAC

2%: .WORD  60000,1 JFSRC

3s: .WORD 60077.,1 :RES

4%: 14 :FPS BEFORE EXECUTION.
0 ;FPS AFTER EXECUTION.

5%: .WORD  60077,2 ;ERROR RES.

6%: ERROR  +44 ;ROUND FAILURE. CONSTANT BAD.
JMp EEEDONE :60 TO THE NEXT TEST,

SEQUENCE

73
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(KFPBBO FPI1F FLTG PNT PRT 8
TEST # 10 = MULF TEST

1281
3282
3285
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320

3326
3327
3328
3329
3330
3331
3332
3333
3334

3335
3336
3337

017650
017652
017656
017660
017662
017664
017670
017672
017700
017702

017706

017710
017712
017716

017720
017724

017726
017730
017734
017740
017744
017750
017754
017762
017766

017774

062700
171010

170204
012700
170100

01,700
174010

010102
010237
062702
010237
062702
610237
012737
010437
016137

021061

000200

000014
017706
000004

600200

020064

001240
000004
001242
000004
001244
020064
001250
000016

000010

J 6
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001236

001246
00125¢

:THIS SUBROUTINE, MULFSUB IS CALLED TO SET uP, EXECUTE

TAND CHECK THE RESULT OF

*

s W B ve %o N, . .

JSR
ACARG: .WORD
FSRCARG: . WwORD

RES: .WORD
FPSB: .WORD
FPSA: .WORD
ERRES: .WJRD
ERR: ERROR
CONT:

A MULF INSTRUCTION. [T IS (ALLED THUS:

C,MULFSUB
. ;AC OPERAND

. ;FSRC OPERAND

. JEXPECTED RESULT

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

X JRESULT ERROR

JRETURN ADDRESS

> > >

p
X
X
X
X
X
X
+

THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND), THEN
SFPSB IS LOADED INTO THE FPS. THE INSTRUCTION, MULF IS EXECUTED.
CAFTER THE EXECUTION THE RESULT 1S CHECKED AGAINST THE

TEXPECTED CORRECT RESULT,

RES. IF IT IS CORRECT THEN THE FPS

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

T INCORRECT THEN IT IS REPORTED. I[F THE RESULT WAS INCORRECT [T

;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.

IF THE INCORRECT RESULT DID NOT MATCH ERRES

;TREN THE FAJLURE IS REPORTED IN MULFSUB AND CONTROL IS PASSED 10
IF NO ERRORS ARE DETECTED THEN MULFSUB RETURNS CONTROL

JCONT,
;70 CON

MULF SUB:

1%:

T.

MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS,
MOV #200,R0 ;SET FD MODt.
LDFPS RO
MOV R1,RO ;LOAD THE AC OPERAND.
LDD (RO) ,ACO
MOV 14(R1) ,RO ;LOAD THE FPS
LDFPS RO
MOV #1%,3TMP?
MOV R1,R0O
ADD #4 RO ;ESTABLISH A POINTER TO FSRC,

MULF (RO) ,ACO

JTEST INSTRUCTION,

STFPS R4 ;GET THE fPS,

MOV #200,R0 ;SET FD MODE

LDFPS RO

MOV #MULF T ,RO JGET THE RESULT OF THE MULF.

STD ACO, (RO)

MOV R1,RZ ;SAVE THE DATA [N (ASE OF ERRCR.
MOV R2.$TMP3

ADD #4,R2

MOV R2,$TMP4

ADD #6 R2

MOV R2.$TMPS

MOV MMOLF T, $TMPG

MOv RG,$TMP7
MOV 1€(R1),$TMP10
(MP (RO) ,10(R1) ;1S THE RESULT CORRECT?

74




(kFPBBO FPITF FLTG PNT
TEST # 10 - MULF TEST

3338
3339
3340
3341
3342
3243
3344
3345
3346
3347
3348
33.9
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366

3367
3368
3376

020000
020002
020010

020012
020016
020020

020024
020030
020032
020040

020042

020044
020050

020052
020052
020054

020060
020060
020062
020064

020074
020074

00101
026061
001005

026104
001020
000161
0¢1061
001010
026061
001004
010102
062702
000112

104037
000161

104040
000774
000000

104412

K 6
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BNE 108 ;IF INCORRECT BRAN(H.
00002 000012 (MP 2(RO),12(RT)
BNE 108
000016 (MP 16(R1) R4 ;1S FPS CORRECT?
BNE 158 ;1F INCORRECT BRANCH.
000026 JMP 26(R1) ;IF NO ERRORS OCCURRFD RETURN.
000020 10%: CMP (RO),20(R1) ;DOES THE INCORRECT RESULT
BNE 113 JMATCH THE ANTICIPATED INCORRELT RESUIT,
000002 000022 (MP 2(R0),22(R1)
BNE 1% ;BRANCH [F NO.
MoV R1,R2 ;17T MATCHED SO RETURN TO THE ERROR
JREPORT AT THE CALLING ROUTINE.
000024 ADD #24 ,R2
JMP (R2)
11%: JREPORT RESULT INCORRECT.
12%: ERROR  +37
000026 13%: JMP 26(R1)
15%: JREPORT FPS INCORRECT.
16$: ERROR  +40
BR 13%
000000 000000 MULFT: .WwORD 0,0,0,0
EEEDONE :
RSETUP ;GO INITIALIZE THE FPS AND STACK. AND

JSEE IF THE USER HAS EXPRESSED

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

75




(kFPBBO FPI1F F_TG PNT PRT B
TEST # 11 - MULD TEST

2377

3378
3380
3381

3410

FRRPRY PRRY
SR Nt

N~ =2 —2 —

020076

020100
020100
020102
020106
020116
020126
020136
020140
020142
020152

020154
020154
020156
020162
020172
020202
020212
020214
020216
020226

020230
020230
020232
020236
020246
020256
020266
020270
020272
020302

020304
020304
020306
020312
020322
020326
020332
020342

000004

104413
004737
040200
023777
023777
000217
000200
023777
104047

104413
004737
065400
037577
064777
000247
000240
065000
104050

104413
004737
137577
165400
065000
007717
007700
064777
104051

104413
004737
017500
123652
125252
103177
000200

020364
000000
1727777
177777

177777

020364
000000
177777
177777

000000

020364
177777
000000
000000

177777

020364
000000
12525¢
125252
177777

L
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000000
177777
177777

000000

000000
177777
177777

000000

1727777
000000
000000

177777

000000

177777

LSBTTL TEST # 11 - MULD TEST

M Y 21322222222 7222222%3222232222323 2233222222222 2222 Rt il iy

MULD TEST

*TEST 1

tTHIS 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.

"
.

e Y 2 2 20 2222222222223 2322222222222 222 SRRl ldlslld

7ST11:  SCOPE

;MULD TEST WITH AC POSITIVE AND

PC,MULDSUB

40200,0,0,0

23777,-1,-1,-1
23777 ,~1,-1,-1

23777,-1,0,0

+47

FSRC POSITIVE.
;SET UP THE LOOP ON ERROR ADDRESS.

;AC

JFSRC

;RES

:FPS BEFORE EXECUTION.

:FPS AFTER ECECUTION.

JERROR RES.

:BAD CONSTANT USED IN ALGOR]ITHM
JUSED 24 INSTEAD OF 56.

BOTH OPERANDS POSITIVE TRUNCATION TEST.

PC.,MULDSUB
65400,0,0.,1
37577,-1,-1,=2

64777,

-1,-1,-1

65000,0,0.0
+50

;SET UP THE LOOP ON ERROR ADDRESS.

JAC

JFSRC

JRES

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

BOTH OPERANDS NEGATIVE IN ROUND MODE.

PC MULDSUB
137577 .,-1,
185400°0.0., 1
65000.0.0,0

;SET UP THE LOOP ON ERROR ADDRESS.

1.-2 ;AC

64777 ,-1,-1,~1

+51

;FSRC

JRES

:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
JERROR RES.

JROUND ERROR.

:MULD  TEST WITH AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.

FFF1:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 217

200
5%: .WORD
6%: ERROR
sMULD TEST WITH
FFF2:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 247

240
5%: .WORD
6%: ERROR
;MULD TEST WITH
FFF3:

LPERR

JSR
1%: .WORD
2%: .WORD
3% .WORD
4%: 7717

7700
5¢: .WORD
6%: ERROR
FFF&

LPERR

JSR
1%: .WORD
2%: .WORD

.WORD
3%: .WORD
4%: 200

PC M
1750
1236
1252
1037

ULDSUB

;SET UP THE LOOP ON ERROR ADDRESS.

;AC
:FSRC

;RES
;FPS BEFORE EXECUTION.

SEQUENCE

7€




(kFPBBO FPITF FLTG PNT
TEST # 11 = MULD TESTY

3421
3622
3423
34624
3425

3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
34,54
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
2469
34,70
3471
34,72
34,73
3474
3475
3676
34,77

020344
020346
020356

020360

020364
020366
020372

920374
020376
020400
020404

020406
020414
020416

020422

020424
020426
020432

020434
020440

020442
020444
020450

000210
103200
104052

000137

171010

170204
012700
170100

612700
174010

010162
010237
062702

PRT B

M 6
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(00000 000000 5%:

020624

000200

000030

020422
000010

000200

020614

001240
000010

001236

6%:

210
. WORD

ERROR

JMP

;FPS AFTER EXECUTION.

103200,0,0.0 ;ERROR RES.

+52
FFFDONE

;THIS SUBROUTINE, MULDSUB,
AND CHECK THE RESULT OF A MULD INSTRUCTION. IT IS CALLED THUS:

«Bs e We w,

JROUND ERROR (BAD C(ONSTANT).

IS CALLED TO SET UP, EXECUTE

JSR PC.MULDSUB
ACARG: .WORD  X,X,X,X ;AC OPERAND
FSRCARG: .WORD X, X,X,X ;FSRC OPERAND
RES: .WORD X ,X,X,X JEXPECTED RESULT
FPSB: MWORD X ;FPS BEFORE EXECUTION
FPSA: .WORD X JFPS AFTER EXECUTION
ERRES: .WORD  X,X,X,X ;ERROR RESULT
ERR: ERROR  + 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, MULD IS EXECUTED.
TAFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE
;EXPECTED CORRECT RESULT,
;IS CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
; INCORRECT THEN 1T ]S REPORTED. IF THE RESULT WAS INCORRECT [T
;1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR, If
;THE INCORRECT RESULT MATCHED ERRES THEN (ONTROL [S PASSED TO

;THE ERROR CALL AT ERR.

RES. IF IT IS CORRECT THEN THE FPS

IF THE INCORRECT RESULT DID NOT MATCH ERRES

THEN THE FAJLURE ]S REPORTED IN MULDSUB AND CONTROL IS PASSED TO
CONT %F NO ERRORS ARE DETECTED THEN MULDSUB RETURNS CONTROL
; N

MULDSUB:

s CONT.

1%:

LDFPS

MOV
LDD
MoV
LDFPS

MoV
MOV
ADD

MULD

STFPS
MOV
LDFPS

MOV
STD

MOV
MOV
ADD

MOV (SP)+,R1 ;GET A POINTER TO THE ARGUMENTS.
#200,R0 ;SET FD MODE.

RO

R1,R0 ;SET UP THE ACO OPERAND.

(RO) ,ACO

30(R1),RO ;LOAD THE FPS.

RO

#1%,8TMP? )
R1,RO JESTABLISH A POINTER TO FSRC.

#10,R0

(RO) ,ACO JEXECUTE THE TEST INSTRUCTION.

R4 ;GET THE FPS.

#200,R0 ;SET FD MODE.

RO

#MULDT RO ;GET THE RESULT.

ACO, (RO)

R1,R2 :SAVE DATA IN CASE OF ERROR,

R2,$TMP3

#10,R2




(KFPBBO FP11F F_TG PNT PRT B
TEST # 11 = MULD TEST

3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
349
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519

3520
3521
3530
3531

020424
020460
020464
020470
020476
0205C2

020510
020512
020516
020522
020526
020530
020532

020534
020540
020542

20546
020550
020554
020560
020564
020566
020570
020572
020574

020600
020602
020602
020604
020610
020610
020612
020614

020624
020624

010237
062702
010237
012737
010437
016137

010102
062702
012703
012705
022223
001006
077503

026104
001023
000161

010102
062702
012703
012705
022223
001005
077503
010102
062702

000112

104246
000161

104046
000774
000000

104412

001242
(00010
001244
020614
001250
000032

000020
020614
000004

000032

000046

000034
020614
000004

000044

000046

000000

N 6
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001246
001252

2%:

10%:

11%:

000000 MULDT:
FFFDONE :

MOV
ADD
MOV
MOV
MOV
MOV

MOV
ADD
MOV
MOV
CMP
BNE
SOB

CMP
BNE
JMP

MOV
ADD
MOV
MOV
CMP
BNE
SOB
MOV
ADD

JMP

ERROR
JMP

ERROR
8R

.WORD

RSETUP

;TEST TITLE:UNDER/QVERF.OW, USING MULF WITH TRAPS DISABLED

R2,$TMP4
#10,R2
R2,$TMPS
AMULDT ,$TMP6
R4, $TMP7
32(R1),8TMP10

R1,.R2
#20,R2
#MMJULDT ,R3
#4 RS
(R2)+,(R3)+
10%

RS,2%

32(R1) ,R4
15%
46(R1)

R1,R2

#34 R2
AMULDT ,R3
#4 ,R5
(R2)+,(R3)+
12%

RS5.11%
R1,R2

#ab R2

(R2)

+246
46(R1)

+46
14%

0.0,0.,0

;CHECK THE RESULT,

;BRANCH IF RESULT INCORRS(T.

;1S FPS CORRECT?
JBRANCH IF INCORRECT,.

JRETURN.

;WAS INCORRECT RESULT ANTICIPATED?

;BRANCH IF NO.

;IF THE INCORRECT RESULT WAS
JANTICIPATED RETURN TO THE
;ERROR REPORT IN THE CALLING

;ROUTINE.

;REPORT RESULT INCORRECT.

;REPORT FPS INCORRECT.

;6L INJTIALIZE THE FPS AND STACK; AND
JSEE IF THE USER HAS EXPRESSED

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

SEQUENCE

78




8.7
CKFPBBO FPI1F FLTG PNT PRT B MACRO M1113  28-MAR-B1 14:47 PAGE 22 SEQUENCE
TEST # 12 ~ SEE COMMENT ABOVE FOR TEST TITLE
3532 SBTTL TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE
:.'ﬁtl""tt.tiﬁ*'t'*ttt'iti"ﬁ'ﬁi.t'tﬁi"tﬁ"'tt.ﬁti..t*ttQ"ltt'*iiti
S*TEST 12 SEE COMMENT ABOVE FOR TEST TITLE

*
:*THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW CONDITIONS USING
“»THE MULF INSTRUCTION WITH TRAPS DISABLED. NOTE THAT A SUBROUTINE
:+]S USED TO SET UP THE OPERANDS, EXECUTE THE MULF INSTRUCTION AND
;*CHECK THE RESULTS.
* %

L
. - tttttt.tl"tittttli'ttittttl*ttttttttttttttt*.ﬁltttt*'tﬂﬁttitttt

3533 020626 000004 TST12: SZOPE
3534 ;UNDERFLOW, wITH EXPONENT OF RESULT = =129
3535 020630 I111:
020630 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3536 020632 004737 021054 JSR PC.,OVUNFNT
3537 020536 020200 000000 1%: .WORD  20200.,0 :AC
3538 020642 020000 000000 2%: .WORD  20000,0 :FSRC
3539 020646 000000 000000 3%: MWORD 0,0 :RES
3540 C20652 177777 177777 4%: .WORD -1,-1 ;ERROR RES.
3541 020656 000000 S$: 0 ;FPS BEFORE EXECUTION.
3542 020660 000004 4 :FPS AFTER EXECUTION.
3543 020662 000012 6%: 12 :FEC
3544 020664 177777 -1 :FLAG
3545 020666 1041477 7%: ERROR  +117 ST 331 TO 155 INTO 115 (BUT FIW
3546 020670 000401 BR 8%
3547 020672 1064114 ERROR  +114
3548 020674 8%:
3549
3550 ;UNDERFLOW, WITH EXPONENT OF RESULT = =193
3551 020674 1112:
020674 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3552 020676 004737 01054 JSR PC,OVUNFNT
3553 020702 010200 000000 1%: .WORD  10200.,0 :AC
3554 020706 010000 000000 2%: .WORD  10000,0 :FSRC
3555 020712 000000 000000 3%: WORD 0,0 :RES
3556 020716 010000 000000 4%: .WORD 10000,0 ;ERROR RES.
3557 020722 005013 5%: 5013 ;FPS BEFORE EXECUTION.
3558 020724 005004 5004 :FPS AFTER EXECUTION.
3559 020726 000012 6%: 12 ;FEC
3560 020730 177777 -1 ;FLAG
3561 020732 104120 7%: ERROR +120 sSETTING FIUV OR FIV CAUSES TRAP
3562 :WITH FIU CLEAR.
3563 020734 000401 BR 8% :
3564 020736 104114 ERROR  +114
3565 020740 8%:
3566
3567 :OVERFLOW, EXPONENT OF RESULT = 128
3568 020740 1113:
020740 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3569 020742 004737 021054 JSR PC,OVUNFNT
3570 020746 060200 000000 1%: .WORD 60200,0 ;AC
3571 020752 060000 000000 2%: .WORD  60000,0 :FSRC
3572 020756 000000 Q00000 3%: .WORD 0,0 :RES
3573 020762 060000 000000 (%: .WORD 60000,0 ;ERROR RES.
3574 020766 000000 5%: 0 :FPS BEFORE EXECUTION.

3575 020770 000006 6 ;FPS AFITER EXECUTION.
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JJ76
3577
3578
3579
3580
3581
3582
3583
3584

3585
3586

3612

AR
VOO ~NO NS W

SEBRRS
DRURES

Fedofeatenten
WwWihUNLNONY
OOV~

3631

020772
020774
020776
021000
021002
021004

021004
021004
021006
021012
021016 -
021022
021026
021032
021034
021036
021040
C21042

021044
021046
021050

00001C
000000
104121
000401
1064113

104413
004737
060200
060200
000000
1777277
006011
006006
000010
000000
104122

000401
104113
000137

CKFPBBO FPI1F FLTG PNT PRT B
TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE

021054
000000
000000
000000
177777

021464

c 7
MACRO M1113 28-MAR-81 14:47 PAGE 22-1 SEQUENCE 80

6%: 10 ;FEC
0 JFLAG

7%: ERROR  +121 :ST 333 10 136 INTO 116 (BUT FIV).
BR 8%
ERROR +113

8%:

i?YERFLOU. EXPONENT OF RESULT = 130
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,OVUNFNT

1%: MWORD  60200,0 ;AC

2$: .WORD  60200,0 ;FSRC

3% .WORD 0.0 JRES

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

5%: 6011 ;FPS BEFORE EXECUTION.
6006 :FPS AFTER EXECUTION.

€$: 10 JFEC
0 JFLAG

7%: ERROR +122 :SETTING FIULV OR FIU WITH

:FIV CLEAR CAUSES TRAP.

BR 8%
ERROR +113

8%: JMP 11 IDONE :GO TO NEXT TEST.

:THIS SUBROUTINE, OVUNFNT, IS USED TO SET UP THE OPERANDS, EXECUTE
“THE MULF INSTRUCTION AND CHECK 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 XX :FSRC OPERAND

; RES: LWORD XX JEXPECTED RESULT
ERRES: .WORD X, X ;ERROR RESULT
FPSR: LWORD X :FPS BEFORE EXECUTION
FPSA: .WORD X :FPS AFTER EXECUTION

: FEC: WORD X JEXPECTED FEC

; FLAG: MWORD X :0/-~1,0VER/UNDER FLOW FLAG

: ERR1: ERROR +X :TRAP ERRCR,

; BR CONT

; ERRZ: ERROR +X :DATA, RESULT ERROR

; CONT: :RETURN ADDRESS

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

:THE MULF INSTRUCTION IS EXECUTED. IF NO TRAP OCCURS THEN THE
“RESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS [S
:COMPARED WITH FPSA |F THIS TOO IS CORRECT OVUNFNT RETURNS CONTROL
:TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNFNT

“REPORTS THIS FAILURE AND THEN RETURNS TO CONT. IF THE RESULT OF THE
:MULF 1S INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
SANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

STHE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFNT

:WILL TRANSFER CONTROL TO THE ERROR CALL AT ERRZ. OTHERWISE THE
:RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFNT wiLL
:REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
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C(KFPBBO FP11F FLTG PNT PRT B
TEST # 12 - SEE (OMMENT ABOVE FOR TEST TITLE

:IF A TRAP OCCURS (IT SHOULD NOT) THEN OVUNFNT WILL READ THE FEC.
:SHOULD THE FEC MATCH THE ANTICIPATED FEC OVUNFNT WILL

“STORE ALL DATA AND TRANSFER CONTROL TO THE ERROR CALL AT ERR1. IF THE
SFEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNFNT WILL REPORT

:THE ERROR AND RETURN TO CONT. NOTE THAT OVUNFNT USES THE FLAG

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

3632
3633
3634
3635
3636
3637
3638

021054
021056
021062

021064
021066

021070
021072

021154
021156

021162

021164
021166
021170
021174
021176
021202
021204
021210

021214
021220
021222
021226
021232
021234
021236

021240
021244

021246

062702
010237
016137
012737

016100
170100
012737
012737

010100
062700

171010

170204
170305
012700
170100
012700
174010
010437
010537

012700
010102
002702
012703
022022
001015
077303

026104
001002

000161

00020C

001240
000004
001242
0C0004
001244
000022
021454
000020
021162
021346

000004

000200
021454

001250
001254

021454

000010
000002

00002¢

000036

D
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001252
001246

00" 236
000244

OVUNFNT :
MOV
LDFPS

MOV
LDD

MOV
MOV
ADD
MOV
ADD
MOV
MOV
MOV

MOV
LDFPS
MOV
MOV

MOV
ADD

18: MULF

2%: STFPS
STST
MOV
LDFPS
MOV
STD
MOV
MOV

MOV
MOV
ADD
MOV
3%: (MP
BNE
SOB

(MP
BNE

4%: JMP

MOV
#230,R0
RO

R1,RO
(RO) ,ACO

R1,R2
R2,$TMP3

#4 ,R2
R2.,$TMP4

#4 ,R2
R2.$TMPS
22(R1) ,$TMP10
HOVFNTT ,$TMP6

20(R1) RO
RO

#1$, $TMF2
#25% ,FPVECT

R1.RO
#4 RO

(RO) ,ACO

R&

RS

#200,R0

RO
#OVFNTT RO
ACO, (RO)
R4, $TMP7
RS,$TMP11

#OVFNTT RO
R1 0R2
#10,R2
#2,R3
(RO)+,(R2)+
15%

R3,3%

22(R1) ,R4
108

36(R1)

(SP)+

;REPORT INCORRECT FPS.

7
SEQUENCE

R :GET A POINTER TO THE ARGUMENTS.

;SET FD MODE.
:LOAD ACO, OPERAND.

:SAVE THE DATA PATTERNS [N (CASE OF
;ERROR.

:LOAD THE FPS.

;SET UP THE FP TRAP VECTOR IN CASE
;OF ERROR.

;COMPUTE THE ADDRESS OF FSRC.
sTEST INSTRUCTION.

;GET FPS.

JGET FEC.

;SET FD MODE.

;GET THE RESULT.

JCHECK THE RESULT.

;BRANCH IF INCORRECT,

;WAS FPS CORRECT?
:BRANCH IF FPS IS INCORRE(CT.

;RETURN, TEST COMPLETED.

81
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TEST & 12 ~ SEE

3689 021252
3690 021256
3691

3692
3693 021260
3694 021262
3695
3696 021264
3697 021264
3698 021266
3699

005761
001002

106111
000771

104112
000767

000026

MACRO M1113  28-MAR-81 14:47 PAGE
COMMENT ABOVE FOR TEST TITLE

10%:

11%:

12%:
13%:

TST
BNE

ERROR
BR

ERROR
BR

26(R1)
12%

+111
4

+112
43

7
2=3

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

;sREPORT FPS BAD AFTER OVERFLOW.

:REPORT FPS BAD AFTER UNDERFLOW.

—— e —_—— e

SEQUENCE

87
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TEST # 12 -~ SEE COMMENT ABOVE FOR TEST TITLE

3701

3702 021270
3703 021274
3704 021276
3705 021302
3706 021306
3707 021310
3708 021312
3709

3710 021314
3711 021316
3712 021322
3713 021326
3714

3715 021330
3716

3717

2718

3719

2720 C2133¢4
3721

3722

3723 021336
3724 021340
3725

3726 021342
3727 021342
3728 021344
3729

3730

3731 021346
3732 021350
3733 021356
3734 021356
3735

3736 021362
3737 021364
3738 021370
3739 021372
37640 021374
3741
3742 021402
3743 021406
3744 021410
3745 Q21414
3746 021420
3747

3748 021422
3749 021424
3750

3751 021430

3752
3753 021432
3754
3755
3756 021436
3757

012700
010102
062702
012703
022022
001007
077303

010102
062702
010237
000112

05761

001002

106113
000742

1046114
000740

011602
022702
001402
000137

010102
062702

000112
005761

0014C3

(21454

000014
0000C2

000034
001236

000026

021164
037000

001236

000200
021454

001254
000024

000030

000026

F
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;RESULT INCORRECT.

7

15%: M3V #OVFNTT RO
MOV R1,R2
ADD J1L,R2
MOV #2 ,R3
169%: CMP (RO)+,(R2)+
BNE 17%
SO8 R3,16%
MOV R1,R2
ADD #34 ,R2
MOV RZ2,$TMP?2
JMP (R2)
17%: TST 26(R1)
BNE 19%
18%: t RROR +11%
BR 4%
19%:
20%: ERROR +114
BR (%
:IF AN FP TRAP OCCURS (OME HERE.
25%: MOV (SP) ,R2
CMP no%, R2
BEQ 26%
JMP FPSPUR
26%: (MP (SP)+,{(SP)+
MOV R2,$TMP?
STFPS R4
STST RS
MOV #200,R0
LDFPS RO
MOV #OVFNTT RO
<TD ACO, (RO)
MOV R5,8$TMP11
(MP R5,24(R1)
BNE 27’%
MOV R1,R2
ADD #30,R2
JMP (R2)
27%: 1S7 26(R1)
BNE 29%

JREPORT RESULT INCORRECT,
JUNDERFLOW.

SEQUENCE

;SEE IF FAJLURE IS ANTICIPATED
sFAILURE.

;BRANCH IF NOT ANTICTIPATED.

;ERROR WAS ANTICIPATED SO RETURN
:TO THE ERROR REPORT [N THE CALLING
*ROUT INE .

JRESULT WAS NOT ANTICIPATED

;SO ERROR MUST BE REPORTED HERE.
*FIRST SEE IF ARGUMENTS SHOULD
JHAVE RESULTED IN OVERFLOW OR UNDER
;FLOW BY LOOKING AT THE FLAG.

:BRANCH IF UNDERFLOW EXPECTED.

:REPORT RESULT INCORRECT,
:OVERFLOW.

EXPECTING

EXPECTING

;GET ADDRESS Of TRAP,
“WAS THE TRAP DURING THE MULF INSTRUfTION®
*BRANCH IF YES.

:OTHERUISE GO REPORT A SPURIOUS

:FP TRAP.

JRESET THE STA(K.

:SAVE DATA FOR ERROR REPORT.
;GET FPS.

;GET FEC.

:SET FD MODE.

;GET THE RESULT.

;WAS THE FEC ANTICIPATED?
*BRANCH IF NOT ANTICIPATED.

;ERROR WAS ANTIC]PATED SO
*RETURN TO THE ERROR REPORT OF THE
;CALLING ROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO
1T MUST BE REPORTED HERE. FIRST SEE
“OVERFLOW OR UNDER FLOW.

*BRANCH [F EXPECTING JNDERFLOW

IF EXRETTEL

83
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TESY # 12 = SEE COMMENT ABOVE FOR TEST TITLE

2758 :REPORT TRAPPED ON OVERFLOW WITH Flv=0

3759 021440 104115 /’8%: ERROR +115§

%;g? 021642 000161 000036 JMP T6(R1)

3762 021446 - o o - 29%: . . RFPORT TRAPPED ON UNDER FLOW WITH FIU-0

3763 021446 106116 30$: eRROAT +TT¢ ’ <2

g;gg 021450 000161 000036 JMP 36(R1)

g;gg 021454 000000 000000 000000 OVFNTT: .wORD 0,0,0,0

3768 021464 I 1 IDONE :

021464 104412 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 (ONTROL G?).

3769

3770 °

771

3780

3781 sTEST TITLE:UNDER/OVERFLOW, USING MULD WITH TRAF DISABLED




(xFPBBO FPITF FLTG PNT PRT B
TEST @ 13 - SEE COMMENT ABOVE FOR TEST TITLE

1782

3783%
3784
3785

3786
3787
3788
3789
3790
3791
3792
379%
3794
3795
3796
3797
3798
3799
3800
3801
380¢
3803

3804
3805

3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820

3821
3822
3823
3824
3825

0214666

021470
021470
021472
021476
021502
021506
C21516
021526
021532
02153%6
021540
021542
021544
021546
021550
021552
021554

021554
021554
021556
021562
221566
021572
021602
021612
021622
21624
021626
021630
021632
021634
021636
021640

021640
021640
021642
021646
021652
021656
021666

000004

104413
004737
020200
127272
020000
000000
000000
127272
000200
000204
000012
177727
104131
000401
104132

104413
004737
010200
123456
010000
000000
000000
005213
005204
000012
177777
104133
00040°
104132

1046413
004737
060200
065432
060200
000000

TST13: SCOPE .
;UN?ERFLOW. EXPONENT Of RESULT==129
JJJ:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
022014 JSR P(C,OVUNDNT
000000 1%: .WORD 20200,0 JA(
000000 .WORD 127272.0
00C000 000000 2%: .WORD 20000,0.,0,0 JFSRC
0C0000 GO0000 3%: .WORD 0.0.0,0 ;RES
000000 4%: .WORD 0.0 ;ERROR RES.
000000 .WORD 127272.0
5¢%: 200 ;FPS BEFORE EXECUTION.
204 JFPS AFTER EXECUTION.
6%: 12 ;FEC
=1 JFLAG
4 ¥ EgROR 5131 ;ST 331 10 155 INTO 315 (RUT FJU)
8
ERROR +132 ;ST 115 (BUT FD)
8%:
:UN%ERFLOU' EXPONENT OF RESULT = =193
JJJ?a:
LPERR :SET UP THE LOOP DN ERROR ADDRESS.
022014 JSR PC,OVUNDNT
000000 1%: .WORD 10200.,0 JAC
000000 .WORD 123456,0
000000 000000 2%: .WORD 10000,0,0,0 ;FSRC
000000 000000 3%: .WORD 0.0.0.0 ;RES
000000 123456 4%: .WORD 0.0,123456,0 ;ERROR RES
€$: 5213 ;FPS BEFORE EXECUT]ON.
5204 ;FPS AFTER EXECUTION.
6%: 12 JFEC
-1 JFLAG
’%: ggROR 5133 JSETTING FIUV OR FIV BAD.
ERROR +132 ;ST 115 (BUT DD
8$:
:OV%RFLOU. EXPONENT OF RESULT 128
JJJS:
LPERR ;SET UP THE LOOP ON ERRQOR ADDRESS.
022014 JSR PC,OVUNDNT
000000 1%: .WORD 60200,0 JAC
000000 .WORD 65432,0
000000 000000 °2%: .WORD 60000,0,0,0 :FSRC(
000000 000000 3%: . WORD 0.0,0,0 JRES

H
MACRC M1113 28-MAR-8" '4:47 PAGE 24

7

LSRTTL TEST # 13 ~ SEE COMMENT ABOVE FUK TEST TITLE

':.Qtt'li.t'."..'i!'.'"iti.'iﬁt"'ttQ"..QQQI.Q.Q".'Q..".'."

CeTEST 13 SEE COMMENT ABCVE FOR TEST TIT(E
. %

“eTHIS IS A TEST OF THE OVERFLOW AND UNDERFLOW (ONDITIONS THAT (AN
“«ARRISE USING THE MULD INSTRUCTION WITH TRAPS DiSABLED. A SUBROUTINE IS

;*USED TO SET UP THE OPERANDS, EXECUTE T"HE MULD INSTRUCTION AND
;*(HECK THE RESULTS.

L]
.

. "tﬁ"tt.tl"'l’"l'."l".l‘.'t.!'t"ﬁt'.."..'.l'....'ﬁ"'.lﬁ*"

SEQUENCE

8s
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I 7
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SEQUENCE

3826 021676 000000 00000C 065432 4$: .WORD 0,0,65432,0 :ERROR RES.
3827 021706 000200 <% 200 :FPS BEFORE EXECUTION.
828 021710 000206 206 :FPS AFTER EXECUTION.
3829 021712 000010 £$: 10 ;FEC
2830 021714 000000 0 :FLAG
3831 021716 104134 7% : ERROR  +134 ;ST 333 10 136 INTO 116 (BUT FlV)
3832 021720 000401 8R 8s
3833 021722 04135 ERROR  +1%5 :ST 116 (BUT FD)
2834, 021724 8%:
835
2836
2837 ;OVERFLOW, EXPONENT OF RESULT = 130
3838 021724 JJJb:
021724 106413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.

3839 021726 004737 022014 JSR PC,OVUNDNT
3840 021732 060200 000000 1%: .WORD  60200,0 JAC
2841 021736 125252 000000 LWORD 125252.C
3842 021742 060200 C00000 000000 2%: .WORD 60200,0,0,0 :FSRC -
3843 021752 000000 000000 000000 3%: .WORD 0,0,0,0 :RES
3844 £21762 000000 0CO000 125252 4%: .WORD  0,0,125252.0 ;ERROR RES.
3845 021772 006211 5%: 6211 sFPS BEFORE EXECUT]ON.
3846 021774 006206 6206 :FPS AFTER EXECUTION.
3847 021776 000010 6%: 10 <FEC
3848 022000 000000 0 :FLAG
2849 022002 104136 7%: ERROR  +136 SSETTING FIUV OR FlvV BAD.
2850 022004 000407 BR 8s
3851 022006 104135 ERROR  +135 :ST 116 (BUT FD)
gggg 022010 000137 022424 8% : JMP JJJDONE ;GO TO NEXT TEST.

5
2854 STHIS SUBROUTINE, OVUNDNT, IS USED TO SET UP THE OPERANDS, EXECUTE
3855 “THE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
3856 “OPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A (ALl
;ggg :TO 1T 1S MADE THUS:
3859 : ACARG: .WORD X, X, X.X :AC OPERAND
2860 : FSRCARG: .WORD  X,X.X,X :FSRC OPERAND
3861 RES: LWORD  X_X,X,X JEXPECTED RESULT
3862 ERRES: .WORD  X,X,X,X :ERROR RESULT
2863 FPSB:  .WORD X ;FPS BEFORE EXECUTION
3864 FPSA: .WORD X <FPS AFTER EXCCUTION
3865 FEC: WORD X CEXPECTED FEC
3866 ; FLAG: .WORD X :0/~=1,0VER/UNDER FLOW FLAG
3867 ; ERR1: ERROR  +X : TRAP ERROR.
3868 ; B8R CONT
3869 ; ERR2: ERROR  +X ;DATA, RESULT ERROR
§§§? : CONT: :RETURN ADDRESS
3872 *THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN
3873 “THE MULD INSTRUCTION IS EXECUTED. IF NO TRAP OCCURS THEN THE
3874 SRESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS |5
3875 - COMPARED WITH FPSA IF THIS TOO 1S (ORRECT OVUNDNT RETURNS CONTROL
2876 270 THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNDNT
3877 “REPORTS THIS FAILURE AND THEN RETURNS TO CONT. IF THE RESULT OF THE
3878 SMULD IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
2879 “ANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE [N
3880 “THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNDNT
3881 ‘Wl L TRANSFER CONTROL TO THE ERROR (ALL AT ERR2. OTHERWISE "wf
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SEQUENCE

882 ;RESULT wAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNDNT WLl

3883 :REPORT THE FAJLURE AFTER WHICH CONTROL WILL BE PASSED "0 (ONT.

3884 ;IF A TRAP OCCURS (1T SHOULD NOT) THEN OVUNDNT WILL READ THE FEC.

3885 ;SHOULD THE FEC MAT(H THE ANTICIPATED FEC OVUNDNT WILL

3886 :STORE ALL DATA AND TRANSFER CONTRCL TO THE ERROR CALL AT ERR1. IF THE

3887 ;FEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNDNT WILL REPORT

3888 :THE ERROR AND RETURN TO CONT. NOTE THAT OVUNDNT USES THE FLAG

3889 sTO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN

%gg? ;UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).

3892 022014 (12601 OVUNDNT : MOV (SP)+,R1 ;GET A POINTER TO THE ARGUMENTS.

3833 022016 012700 000200 MOV #200,R0 ;SET FD MODE.

%ggé 022022 170100 LDFP5S RO

3896 022024 010100 MOV R1,R0 ;LOAD ACO, OPERAND.

gggg 022026 172410 LDD (R0) ,ACO

3899 022030 010102 MOV R1,R2 :SAVE THE DATA PATTERNS [N CASE Of

3900 022032 010237 001240 MOV R2,$TMP3 ;ERROR.

3901 €22036 062702 000010 ADD #10,R?

3902 022042 010237 001242 MOV R2,$TMP4

3903 022046 062702 000010 ADD #10,R2

3904 022052 010237 001244 MOV R2.,$TMPS

3905 022056 016137 000042 001252 MOV 42(R1),$TMP10

%ggg 022064 012737 022414 001246 MOV #OVDNTT ,$TMPS

3908 022072 016100 000040 MOV 40(R1) RO ;LOAD THE FPS.

3909 022076 170100 LDFPS RO

3910 022100 012737 022122 001236 MOV #1%,%TMP?

gg}} 022106 012737 022306 000244 MOV 258 ,FPVECT :BETEgg ;HE Fe TRAP VECTOR IN CASE
: RROR.

3915 022114 010100 MoV R1,RO ;COMPUTE THE ADDRESS OF FSRC.

gg}g 022116 062700 000010 ADD #10,R0

;g}? 022122 171010 1%: MULD (RO),ACO ;TEST INSTRUCTION.

3918 322124 170204 2%: STEPS R4 JGET FPS.

3919 022126 170305 STST RS ;GET FEC.

3920 022130 012700 000200 MOV #200,R0 ;SET FD MODE.

3921 022134 170100 LDFPS RO

3922 022136 012700 022414 MOV #OVDNTT RO ;GET THE RESULT.

3923 022142 174010 STD ACO, (RO)

3924 022144 010437 001250 MOV R&,$TMP?7

ggsg 022150 010537 001254 MOV R5.$TMP11

3927 022154 012700 022414 MOV #OVDNTT RO ;CHECK THE RESULT.

39028 022160 010102 MOV R1,R2

3929 022162 062702 000020 ADD #20,R2

3930 022166 012703 000004 MOV #4 ,R3

3931 022172 022022 i%: (MP (RO)+, (R2)+

3932 022176 001015 8NE 15% ;BRANCH IF INCORRECT.

;ggz 022176 (77303 SOB R3.3%

3935 022200 026104 000042 (MP 42(R1) R4 ;WAS FPS (ORRECT?

;g?g 022204 001002 BNE 108 ;BRANCH IF FPS [S INCORRECT,

3938 022206 000161 000056 3 H JMP 56(R1) ;RETURN, TEST (OMPLETED.




3939
3940

3946 022222

3948 022224
3945 022224
3950 022226
3951

3952

3953 022230
3954 022234
3955 022236
3956 022262
3957 022246
3958 (22250
3959 022252
3960

3061 022254
3962 002256
3963 002262
3964 022266
3965

3966 022270
3967
3968
3969
3970
3971
3972
3973
3674 022276
3975 022300
3976

3977 022302
3978 022302
3979 022304
3980

3981

3982 022306
3983 022310
3984 022314
3985 022316
3986

3987 022322
3988 022324
3989 022330
3990 022332
3991 022334
3992 022340
3993 022342
3994 022346
2995 022350

022274

005761
001002

104123
000771

104124
000767

012700
010102
062702
012703
022022
001007
077303

010102
062702
010237
000112

005761

001002

104125
000742

106126
000740

011602
022702
001402
000137

022626
010237
170204
170305
012700
170100
012700
174010
010537

CeFPBBD FPITF FLTG PNT PRT B
*EST # 13 ~ SEE COMMENT ABOVE FOR TEST TITLE

000046

022414

000030
000004

000054
001236

000046

022124
037000

0012356

000200
022414
001254

K
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;REPORT INCORRECT FPS,

7

108: TST 46(RY)
BNE 12%
11%: ERROR +123
BR 49
12%:
13%: ERROR +124
BR 4%
;RESULT INCORRECT.
15%: MOV #0OVDNTT ,RO
MOV R1,R2
ADD #30,R2
MOV #4 ,R3
16%: CMP (RO)* (R2)+
BNE 17%
SOR R3,16%
MOV R1.R2
ADD #54 ,R2
MOV RZ,$TMP?
JMP (R2)
17%: ST 46(R1)
BNE 19%
18%: ERROR +125
BR 4%
19%:
20%: ERROR +126
BR 4%
:1F AN FP TRAP OCCURS COME HERE.
25%: MOV (SP) ,R2
CMP 2%, R?
BEQ 26%
JMP FPSPUR
26%: (MP (SP)+,(SP)~
MOV R2.,$TMP?
STFPS Ré&
STST RS
MOV #200,R0O
LDFPS RO
MOV #0OVDN1T,RO
STD ACO, (RO)
MOV RS5,$TMP11

;RFPORT RESULT INCORRECT,
;OVERFLOW.

;REPORT RESULT INCORRE(CT,
;UNDEPFLOW.

SEQUENCE

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

;REPORT FPS BAD AFTER OVERFLOW.

:REPORT FPS BAD AFTER UNDERFLOW.

;SEE IF FAJLURE ]S ANTICIPATED
;FAILURE.

;BRANCH IF NOT ANTICIPATED.

;ERROR WAS ANTICIPATED SO RETURN
;TO THE ERROR REPORT [N THE CALLING
*ROUTINE.

;RESULT WAS NOT ANTICIPATED

;SO ERROR MUST BE REPORTED HERE.
*FIRST SEE IF ARGUMENTS SHOULD
*HAVE RESULTED IN OVERFLOW OR UNDER
;FLOW BY LOOKING AT THE FLAG.
:BRANCH IF UNDERFLOW EXPECTED.

EXPLCTING

EXPECTING

;GET ADDRESS OF TRAP.
:WAS THE TRAP DURING THE MULF INSTRUCTiON?
:BRANCH If YES.

;OTHERWISE GO REPORT A SPURIOUS

;FP TRAP.

TRESET THE STACK.

;SAVE DATA FOR ERROR REPORT,
SGET FPS.

:GET FEC.
:SET FD MODE.

JGET THE RESULT.

88
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3996 022354 020561 000064
3637 022360 001004

3998
3699 (22362 010102
062702

600 022364
000112

4001
005761

000050

Q2 022370

4013

4004 022372

4005

4005

LOG7 022376

4008

¢U09

4010 022400 104127 28%:

28}; 022402 0001617 000056

4013 022406 29%:

4014 022406 104130 30%:

48}2 £22410 000161 000056

[ 7

28}; 022414 000000 000000 000000

4019 022424
022424

000026 27%:

001003

OVDNTT:

104412

4020
6021
L02¢
4034
4035

JJJDONE :

L
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(MP RS,44(R1)
BNE 27%

MOV R1,R?2
ADD #50,R2
JMP (R2)
TST 26(R1)
BNE 29%
ERROR +127
JMP 56(R1)
ERROR +130
JMP 56(R1)
.WORD 0,0,0,0
RSETUP

7

SEQUENCE

;WAS THE FEC ANTICIPATED?
*BRANCH IF NGT ANTICIPATED.

;ERROR WAS ANTICIPATED SO
*RETURN TO THE ERROR REPORT OF THE
; CALLING ROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO

21T MUST BE REPORTED HERE. FIRST SEE IF EXPECTED
*OVERFLOW OR UNDER FLOW.

:BRANCH IF EXPECTING UNDERFLOW

;REPORT TRAPPED ON OVERFLOW WITH Flv=0

:REPORT TRAPPED ON UNDER FLOW WITH FIU=0

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

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

;TEST TITLE:UNDER/OVERFLOW, USING MULF WITH TRAPS ENABLED

8%
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¢

|

4036

4037
4038
4039

6040
4041
L0462
6043
6044
4045
4046
4047
4048
4049
4050
4051
4052
4055
4054
4055

4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
4068
4069
4070
4071

4072
4073
4074
4075
4076

022426

022430
022430
022432
C22436
022442
022446
022452
022456
022460
022462
022464
022466
022470
022472
022474

022474
022474
022476
022502
022506
022512
022516
022522
022524
022526
022530
022532
022534
022536
022540

022540
022540
022542
022546
022552
022556
022562

000004

104413
004737
020123
020200
000123
177777
002000
102004
000012
177777
104145
000401
104144

104413
004737
010127
010200
060127
177777
007017
107000
000012
177777
104146
000401
104144

104413
004737
060252
060000
000052
177777

022654
045676
000000
045676
177777

022654
127272
000000
127272
V77777

022654
125252
000000
125252
177777

M 7
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LSBTTL TEST # 14 = SEE COMMENT ABOVE FOR TEST TITLE

. 'tt!tittititﬁt'ttt*ttﬁﬁttttlﬂt*ttt'ttt*ttltttt*ﬁﬁttttt*tt'ttl!tl

S«TEST 14 SEE COMMENT ABOVE FOR TEST TITLE
R ]

:#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 CHECK

:«THE RESULTS. HERE THE PARTICULAR INTERRUPT,

:'géEUER OVERFLOW OR UNDERFLOW, 1S ENABLED SO A TRAP SHOULD
- W

- %

.
. '*tttttt!’ttttt*ttttt*fitf*tttitil‘itttttttittttttttittitﬁii*ttitt

T$T14: SCOPE
-UNDERFLOW, EXPONENT OF RESULT = =129

KKK1:
LPERR SSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,OVUNFT

1%: "WORD  20123,45676 :AC

2% : "WORD  20200.0 *FSRC

3¢ "WORD  123.45676 “RES

L$: "WORD  -1,-1 "ERROR RES.

5% 2000 ‘FPS BEFORE EXECUTION.
102004 ‘FPS AFTER EXECUTION.

6% : 12 :FEC
-1 JFLAG

7%: ERROR  +145 ST 331 (BUT FIU) NO TRAP.
BR 8$
ERROR +144

8%:

:UN%ERFLOW. EXPONENT OF THE RESULT = =193

KKKS5:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,OVUNFT

1%: "WORD  10127.127272  :AC

2$: "WORD  10200.0 SFSRC

3¢ "WORD 60127.127272  :RES

4$: "WORD  =1,-1 *ERROR RES.

5% 7017 ‘FPS BEFORE EXECUTION.
107000 *FPS AFTER EXECUTION.

6%: 1% JFEC

7% gRROR 5146 :ST 137 (BUT FIU) NO TRAP.
R
ERROR  +144

8%:

:OVERFLOU. EXPONENT OF THE RESULT = 128

KKK& :
LPERR sSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,OVUNFT

1%: LWORD  60252,125252  :AC

2% .WORD  60000,0 “FSRC

3% "WORD  000052.125252  :RES

4$: "WORD  =1,-1 *ERROR RES.

SEQUENCE

90

—_—
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7
1

SEQUENCE

(077 022566 001000 5%: 1000 :FPS BEFORE EXECUTION.
4078 022570 101006 101006 “FPS AFTER EXECUTION.
4079 022572 000010 6% : 10 CFEC
4080 022576 000000 0 SFLAG
L4081 022576 104147 7%: ERROR +147 ;ST 333 (BUT FIV) NO TRAP
4082 022600 000401 BR 8$
4083 022602 104143 ERROR  +143
4084 022604 8% :
4085
4086 :OVERFLOW, EXPONENT Of RESULT = 130
4087 022604 KKKS:
022604 104413 LPERR ;SET UP THE LOOP CON ERROR ADDRESS.
4088 022606 004737 022654 JSR PC,OVUNFT
4089 022612 060345 067654 1% WORD  603545,67654 SAC
4090 022616 060200 000000 28 "WORD  60200.0 “FSRC
4091 022622 000345 067654 3¢ "WORD 34567656 RES
4092 022626 177777 177777 4$: "WORD  =1,-1 *ERROR RES.
4093 022632 007015 5% 7015 “FPS BEFORE EXECUTION.
4094 022634 107002 107002 ‘FPS AFTER EXECUTION.
4095 C22636 000010 6% : 10 CFEC
4096 022640 000000 0 ‘FLAG
L4097 022642 104150 7%: ERROR +150 :ST 133 (BUT FIV) NO TRAP
4098 022644 000401 BR 8$
4099 022646 104143 ERROR  +143
218? 022650 000137 023266 8$: JMP - KKKDONE
4102 :THIS SUBROUTINE, OVUNFT, IS USED TO SET UP THE OPERANDS, EXECUTE
4103 :THE MULF INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
(104 ;OPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW QR UNDERFLOW. A CALL
2}82 :TO IT IS MADE THUS:
4107 : ACARG: .WORD X,X ;AC OPERAND
4108 . FSRCARG: .WORD X.X ;FSRC OPERAND
4109 ; RES: .WORD X, X ;EXPECTED RESULT
4110 ; ERRES: .WORD X, X :ERROR RESULT
L1111 ; FPSR: .WORD X :FPS BEFORE EXECUTION
4112 : FPSA: .WORD X :FPS AFTER EXECUTION
4113 ; FEC: "WORD X TEXPECTED FEC
4114 ; FLAG: .WORD X ;0/=1,0VER/UNDER FLOW FLAG |
4115 : ERR1: ERROR +X :TRAP ERROR. ,
4116 BR CONT
4117 ERRZ: ERROR +X :DATA, RESULT ERROR
2;}3 ; CONT: ;RETURN ADDRESS
4120 THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN
64121 :THE MULF INSTRUCTION IS EXECUTED. IF THE TRAP OCCURS THEN THE
L4122 ;RESULT [S CHECKED AGAINST RES., If THE RESULT IS CORRECT THEN THE F®S ]S
4123 :COMPARED WITH FPSA IF THIS 700 IS CORRECT OVUNFT RETURNS CONTROL
4124 “TO THE CALLING ROUTINE AT CONT. [F THE FPS IS BAD OVUNFT
4125 :REPORTS THIS FAILURE AND THEN RETURNS TO CONT. THE FEC IS TREATED
4126 "IN THE SAME WAY. [F THE RESULT OF THE
4127 MULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
4128 TANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN
L129 :THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFT
4130 :WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERW]ISE THE
4131 "RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFT wILL
4132 :REPORT THE FAILURE AFTER WHI(H (ONTROL WILL BE PASSED TO (ONT,

91
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6133 :IF NO TRAP OCCURS CONTROL IS PASSED TO ERR1.
6134 :NOTE THAT OVUNFNT USES THE FLAG
6135 ;TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
4}%9 ;UNDERFLOW (FLAG=~1) OR OVERFLOW (FLAG=0).
A
4138 022654 012601 OVUNFT: MOV {SP)+,R1 :GET A POINTER TO THE ARGUMENTS.
4139 022656 012700 000200 MOV #200,R0 :SET FD MODE.
2}29 022662 170100 LDFPS RO
6142 022664 010100 MOV R1,RO :LOAD ACO, OPERAND.
2}42 022666 172410 LDD (RO) ,ACO
[
6145 022670 010102 MOV R1,R2 :SAVE THE DATA PATTERNS IN CASE Of
L1466 022672 010237 001240 MOV R2,$TMP3 JERROR.
4147 022676 062702 000004 ADD #6 ,R2
4148 022702 010237 001242 MOV R2.$TMP4
4149 022706 062702 000004 ADD #4 ,R2
4150 022712 010237 001244 MOV R2,$TMPS
4151 022716 016137 000022 001252 MOV 22(R1),8TMP10
2}2% 22724 012737 023256 001246 MOV HOVFTT ,$TMPS
4154 022732 016100 000020 MOV 20(R1),RO ;LOAD THE FPS.
4155 022736 170100 LDFPS RO
4156 022740 012737 022762 001236 MOV #1%,8TMP?2
2;2; 022746 012737 022772 000244 MCV #50% ,FPVECT ;SETEgEO;HE FP TRAP VECTOR IN CASE
s OF .
4159 022754 010100 MOV R1,RO :COMPUTE THE ADDRESS OF FSRC.
2}39 022756 062700 000004 ADD #4 RO
4162 022762 171010 1%: MULF (RO) ,ACO :TEST INSTRUCTION. SHOULD CAUSE TRAP.
2}22 022764 170000 2%: CFCC
2}22 022766 000137 023216 JMP 25% ;FAILURE, NO TRAP.
4167 022772 011602 50%: MOV (SP) ,R2 :TRAP TO HERE AND SEE IF THE PC OF THE
4168 022774 020227 022764 CMP R2,#42% :TRAP WAS THAT OF THE MULF INSTRUCTION.
4769 023000 001402 BEQ 51% :BRANCH IF YES.
2:;? 023002 000137 037000 JMP FPSPUR :OTHERWISE REPORT SPURIOUS FP ERROR.
6172 023006 022626 51%: CMP (SP)+,(SP)+ JRESET THE STA(K
4173 023010 170204 STFPS R4 ;GET FPS.
4174 023012 170305 STST RS ;GET rEC.
4175 023014 012700 000200 MOV #200,R0 ;SET FD MODE.
4176 023020 170100 LDFPS RO
4177 023022 012700 023256 MOV #OVFTT RO :GET THE RESULT.
4178 023026 174010 STD ACO, (RO)
4179 023030 010437 001250 MOV R4 ,$TMP7
2}3? 023034 010537 001254 MOV RS.,$TMP11
4182 023040 012700 023256 MOV #OVFTT,RO :CHECK THE RESULT.
4183 023044 010102 MOV R1,R2
4184 023046 062702 000010 ADD #10,R2
4185 023052 012703 002002 MOV #2 ,R3
4186 023056 022022 3%: CMP (RO)+,(R2)+
4187 023060 001027 BNE 15% :BRANCH IF INCORRECT.
4188 023062 077303 SOR R3,3%

4189
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4190
4191
4192
4193
6194
6195
6196
4197
4198
6199
4200
4201
4202
4203
6204
6205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
6217
4218
6219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
L2472
4243
4244
4245
4246

023064
023070

023072
023076
023100

023104
023110

023130
023132

023134
023134
023136

023140
023144
023146
023152
223156
023160
023162

023164
023166
023172
023176

023200

023204

023206
023210

023212

026104
001014

026105
001002
000161

005761
001002

104137
000771

104140
000767

005761
001002

104141
000762

104142
000760

012700
010102
062702
012703
022022
001007
077303

010102
062702
010237
000112

005761

001002

104143
000733

000022

000024
00C036

000026

0C0026

023256

000014
000002

000034
001236

000026

8
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(4%

:REPORT
5%:

6%:

7%:
8%:

JREPORT
10%:

11%:

12%:
13%:

JRESULT
15%:

16%:

17%:

18%:

19%:

cmMp 22(R1) R4
BNE 10%

(MP 24(R1) RS
BNE 5%

JMP 36(R1)
INCORRECT FEC.
TST 26(R1)
BNE 7$

ERROR  +137

BR 4 3

ERROR  +140

BR 3
INCORRECT FPS.
TST 26(R1)
BNE 12%

ERROR  +141

BR 4

ERROR  +142

BR 43
INCORRECT.

MOV #OVFTT RO
MOV R1,R2

ADD #14 ,R2
MOV #2,R3

CMP (RO)+,(R2)+
BNE 17%

SOB R3.16%
MOV R1.R2

ADD #34 R2
MOV R2,$TMPZ
JMP (R2)

TST 26(R1)
BNE 19%

ERROR  +143

BR 4%

c

;WAS FPS CORRE(CT?
JBRANCH IF FPS IS INCORRECT.

;1S FEC CORRECT?

:IF INCORRECT BRANCH.
;RETURN, TEST COMPLETED.

;WAS THE RESULT OVERFLOW OR UNDERFLOW?
;BRANCH IF UNDERFLOW.
;REPORT BAD.FEC ON EXPECTED OVERFLOW.

;REPORT BAD FEC ON EXPECTED UNDERFLOW.

;WAS THE RESULT OVER OR UNDER FLOW?
;BRANCH IF UNDERFLOW.

;REPORT FPS BAD AFTER OVERFLOW.

;REPORT FPS BAD AFTER UNDERFLOW.

;SEE IF FAILURE IS ANTICIPATED
sFAILURE.

;BRANCH IF NOT ANTICIPATED.

;ERROR WAS ANTICIPATED SO RETURN
;7O THE ERROR REPORT IN THE CALLING
sROUTINE.

;RESULT WAS NOT ANTICIPATED

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

;REPORT RESULT INCORRECT, EXPECTING
;OVERFLOW.

;REPORT RESULT INCORRECT, EXPECTING

SEQUENCE
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TEST # 14 - SEE COMMENT ABOVE FOR TEST TITLE

6247 023212

4248
6249
4250
425
4252
4253
4254
4255
4256
4257
4258
4259
4260
6261
6262
6263
46264
4265
4266

L267
4268
4269
277
4278

023214

023216
023220
023222
023226
023230
023234
023236
023242
023246
023250

023254
023256

€23266
023266

106144
000731

170204
170305
012700
170100
012700
174010
010437
010537
010102
062702

000112
000000

104412

000200
023256

001250
001254

000030

000000

D 8
MACRO M1113 28-MAR-B81 14:47 PAGE 25-4

20$%: ERROR  +144

BR 43

.IF NO FP TRAP OCCURS COME HERE.
25%: STFPS  R&
STST RS

MOV #200,R0
LDFPS RO
MOV #OVFTT RO
STD ACO, (RO)
MOV R4 ,$TMP7
MOV RS5,.8TMP11
MOV R1,R2
ADD #30,R2
JMP (R2)
000000 OVFTT: .WORD 0.0.0.0
KKKDONE :
RSETUP

SEQUENCE

JUNDERFLOW.

;GET FPS.
JGET FEC.

*SET FD MODE.
JGET THE RESULT.

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

;GO INITIALIZE THE FPS AND STA(r:
JSEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
SVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED (ONTROL G?).

AND

:TEST TITLE:UNDER/OVERFLOW, USING MULD WITH TRAPS ENABLED
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t TEST # 15 ~ SEE COMMENT ABOVE FOR TEST TITLE

6279 .SBTTL TEST # 15 - SEE COMMENT ABOVE FOR TEST TITLE

Y3 22222 2222223323222 23X X222 2R 222 X222 A0SR ARl Rl i 2l

STEST 15 SEE COMMENT ABOVE FOR TEST TITLE

E'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 RESULTS.

. "

:';tt!'t-ttiittitttlﬁ.ttttittt!.Qttt'tt'.ttﬁﬁ*tﬁtttttt'ittttttttt!

280 023270 000004 7ST15: SCOPE
4281 :UNDERFLOW, EXPONENT OF RESULT = -129
(282 023%27¢ LLed:

023272 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4283 0232764 004737 023616 JSR PC,OVUNDT
4284 023300 020052 125252 18$: _WORD  20052,125252  :AC
4285 023304 125252 125252 "WORD  125252,125252
4286 023310 020300 000000 000000 2%: "WORD  20300.0.0.0 :FSR(
4287 023320 000177 177777 177777 3%: "WORD  177.-1.=1.-1 ‘RES
4288 C23330 000177 177777 4%: "WORD 177.-1 "ERROR RES.
4289 023334 125252 125252 "WORD  125252.,125252
4290 023340 002200 5% : 2200 :FPS BEFORE EXECUTION.
4291 023342 102204 102204 “FPS AFTER EXECUTION.
4292 023344 000012 6%: 12 “FEC
4293 023346 177777 -1 “FLAG
4294 023350 104157 7%: ERROR +1587 ;ST 331 (BUT FIU) NG TRAP,
4295 023352 000401 BR 8%
4296 023354 104160 ERROR  +160 :ST 155 (BUT FD)
4297 023356 8$:
4298
4299 -UNDERFLOW, EXPONENT OF THE RESULT = =193
4300 023356 LLL2:

023356 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4301 023360 004737 023616 JSR PC,OVUNDT
4302 023364 010327 127272 1$: LWORD  10327.127272  :AC
4303 023370 036363 0465654 "WORD  36363.45454
4306 023374 010000 000000 000000 2$%: "WORD 10000.0,0.0 SFSRC
L305 023404 060127 127272 38 "WORD  60127.127272  :RES
4306 023410 036363 045454 "WORD  36363.45454
4307 023414 177777 177777 177777 4$: CWORD  =1.-1.-1,-1 :ERROR RES.
4308 023424 007217 5% 7217 “FPS BEFORE EXECUTION.
4309 C23426 107200 107200 “FPS AFTER EXECUTION.
4310 023430 000012 6$: 12 “FEC
4311 023432 177777 -1 ‘FLAG
(312 023434 1064161 7%: ERROR +161 ;ST 137 (BUT FIU) NO TRAP.
4313 023436 000401 BR 8$
4314 023440 104156 ERROR +156

. 2;}2 023442 8s:

4317 ;OVERFLOW, EXPONENT OF THE RESULT - 128
4,318 0234472 LLed:

023442 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4319 023444 004737 023616 JSR PC,OVUNDT
4320 023450 060252 125252 1$: "WORD  60252,125252  :AC
4321 023454 125252 125252 "WORD  125252.125252  :FSKC
4322 023460 160100 000000 000000 2$%: .WORD  160100,0,0.0  ;FSRC
4323 023470 100177 177777 177777 3. "WORD  100177.-1.=1,-1 :RES
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‘xFPRBRC FP1IF FLTIG PNT PRT B MACRO M1113  28-MAR-81 14:47 PAGE 26-1 SEQUENCE
TEST # 15 - SEE COMMENT ABOVE FOR TEST TITLE

4324 023500 100177 177777 4$: .WORD  100177.-1 :ERROR RES.

4325 023504 125252 125252 "WORD  125252.125252

4326 023510 001200 5%: 1200 :FPS BEFORE EXECUTION.

4327 023512 101216 101216 “FPS AFTER EXECUTION.

4328 023514 000010 6% : 10 TFEC

4329 023516 000000 0 SFLAG

4330 023520 1046162 Y ERROR  +162 ST 333 (RUT FIV) NO TRAP.

4331 023522 000407 BR &8

4332 023524 104163 ERROR  +163 :ST 700 (BUT FD).

2;;2 023526 8% :

4335 :OVERFLOW, EXPONENT OF THE RESULT - 130

4336 023526 LLLG:

023526 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.

4337 023530 004737 023616 JSR PC,OVUNDT

4338 023534 060345 067654 1%: WOKD  60345,67654 AC

4339 023540 056765 045676 "WORD  56765.645676

«340 023544 060200 000000 000000 2$: _WORD  60200.0,0.0 :FSRC

4341 023554 000345 067654 38 "WORD  345,67654 *RES

4342 023560 056765 045676 CWORD  56765.45676

4343 023564 177777 177777 177777 4s: "WORD  =1,=1.-1,=1 :ERRUR RES.

4344 023574 007215 X¥ 7215 *FPS BEFORE EXECUTION.

4345 023576 107202 107202 “FPS AFTER EXECUTION.

4346 023600 C0001C 6$: 10 “FEC

4347 023602 000000 0 SFLAG

4348 023604 1046164 7%: ERROR +164 ;ST 133 (BUT FIV) NO TRAP

4349 023606 000401 BR 8s

4350 023610 104155 ERROR  +155

z;g} 023612 000137 024230 8s: P LLLDONE

(353 :THIS SUBROUTINE, OVUNDT, IS USED TO SET UP THE OPERANDS, EXECUTE

4354 “THE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH

4355 :OPERANDS WHI(H SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A C(ALL

ngg :TO IT IS MADE THUS:

4 p) *

4758 . ACARG: .WORC XX, X.X :AC OPERAND




(vFPBBO FPTIF FLTG PNT PRT 8
® 1S - SEE (OMMENT ABOVE FOR TEST TITLE

TEST @

6360
(%61
6362
(%63
L34
6365
L 366
L3e7
(368
L3695
4370
&3
6372
4£37%
6374
4375
L376
4377
(378
(379
<380
4381
4382
4383
(384
4385
386
4,387
4,388
4,389
4390
L399
6392
4393
4394
4395
4396
4397
4398
4399
4400
460
4402
4403
4404
4405
4406
4407
4408
4409
L4610
AR
4612
4613
L4614
44158
4L1¢

023616
023620
023624

023626
023630

023632
023634
023640
023644
023650
023654
023660
023666

023674
023700
023702
023710

0237216
023720

023724
023726

012601
012700
170100

010100
172410

010102

000200

00124C
000010
001242
000010
001244
000042
024220

000040
023724
023734

000010

G
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001252
001246

001236
000244

'THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR).
“THE MULD INSTRUCTION IS EXECUTED,
"RESULT IS CHECKED AGAINST RES.

FSRCARG: .WORD

PES: .WORD
ERRES: .WORD
FPSR: .WORD
FPSA: .WORD
FEC: .WORD
FLAG: .WORD
ERR1: ERROR
BR CONT
ER<Z: ERROR
CONT:

8

SEGUENCE

;FSRC OPERAND

JEXPECTED RESUIT

JERROR RESULT

;FPS BEFORE EXECUTION

JFPS AFTER EXECUTION
JEXPECTED FEC
;0/=1,0VER/UNDER FLOW FLAG
s TRAP ERROR.

:DATA, RESULT ERROR
JRETURN ADDRESS

x> >

. s
x> >
LY

> ¢ »

- - -

+ 2 2 > 3 mC x

b4

*
>

THEN
IF THE TRAP OCCURS THEN THE
IF THE RESULT IS CORRECT THEN THE FPS IS

;COMPARED WITH FPSA IF THIS TO0 IS CORRECT OVUNDT RETURNS CONTROL
;TO THE CALLING ROUTINE AT CONT.

*REPOR™S THIS FAILURE AND THEN RETURNS TO CONT.
IF THE RESULT Of

THE INCORRECT RESULT IS COMPARED WITH THE
;ANTICIPATED FAILING DATA PATTERN, ERRES.

;IN THE SAME WAY,
TMULF IS INCORRECT,

IF THE FPS IS BAD OVUNDT
NS THE FEC IS TREATED
H

IF THE FAILURE [N

;THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNDT
“WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERWISE THE
RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND QVUNDT WwiLL
:REPORT THE FAJLURE AFTER WHI(H CONTROL WILL BE PASSED TO CONT.
:IF NO TRAP OCCURS CONTROL IS PASSED TO ERR1.

*NOTE THAT OVUNDNT USES THE FLAG

;70 TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT N
TUNDERFLOW (FLAG=-1) OR OVERFLOW (FLAG=0).

OVUNDT :

MOV
MOV
LDFPS

MOV
LhD

MOV
MOV
ADD
MOV
ADD
MOv
MOV
MOv

MoV
LDFPS
MOv
MoV

MOV
ADD

MULD
CrCC

(SP)+ ,R1
#200,RO
RO

R1,R0
(RO) ,ACO

R1.R2
R2,$TMP3
#10,R2
R2,$TMP4
#10,R2
R2.$TMPS
42(R1),8TMP10
#OVDTT,S$TMP6

40(R1),RO
RO
#18,3TMP?
#508 ,FPVECT

R1.R0O
#10,R0

(RO) ,ACO

;GET A POINTER TO THE ARGUMENTS.
;SET FD MODE.

;LOAD ACO, OPERAND.

:SAVE THE DATA PATTERNS [N (ASE OF
;ERROR.

;LOAD THE FPS,

;SET UP THE FP TRAP VECTOR IN CASE
:OF ERROR.
;COMPUTE THE ADDRESS OF FSRC.

JTEST INSTRUCTION. SHOULD CALSE TRAP,
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L4617
L8
419
4620
462
6422
423
606246
6425
6426
4627
4428
4629
4430
4463
4432
4433
4434
6635
4636
N4
4438
4439
L6490
6441
L4642
L4463
4444
4445
L6 b6
4447
L4438
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460
4461
44662
44663
L4664
4465
L4466
44667
4L4L68
4469
4470
4471
4472
4473

02373¢C

023734
023736
023742
023744

023750
23752
023754
023756
023762
023764
023770
023772
023776

024002
024006
24010
024014
024020
024022
024024

0246026
024032

024034
024040
024042

024046
024052

024054
024056

024060
24060
0240¢2

024064
024070

024072
024074

024076
024076
024100

000137

011602
020227
001402
000137

022626
170204
17030%
12700
170100
012700
174010
010437
010537

012700
010102
062702
012703
022022
001027
077303

026104
001014

026105
001002
000161

005761
001002

104151
000771

104152
000767

005761
001002

104153
000762

104754
0007690

024160

023726
037000

000200
024220

001250
001254

024220
060020

000004

000042

000044
000056

000046

000046

H 8
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50%:

5'%:

3%

A ¥

;REPORTY
5¢:

6%:

7%:
8%:

;REPORT
108:

11%:

12%:
13%:

JMP 25%

MOV (SP) ,RZ
CMP R2,42%
BtQ 51%

JMP

(MP (SP)+,(SP)+
STFPS R4

STST RS

MOV #200,R0
LDFPS RO

MOV #0VDTT RO
STD ACO, (RO)
MOV R4 ,$TMP?
MOV RS,$TMP11
MOV #0VD1T,RO
MOV R1,R2

ADD #20 ,R?2
MOV #4 ,R3

(MP (RO)+, (R2)+
BNE 15%

SOR R3.,3%

CMP 42(R1) ,R4
BNE 108

(MP 44(R1) RS
BNE 5%

JMP S56(R1)
INCORRECT FEC.
TST 46(R1)
BNE 4 3

ERROR  +151

BR 4%

ERROR  +152

BR 43
INCORRECT FPS.
TST 46(R1)
BNE 12%

ERROR +153

BR 49

ERROR  +154

BR A 3

SEQUENCE

;FAILURE, NO TRAP,

;TRAP TO HERE AND SEE ]F THE P(C OF THE
:TRAP WAS THAT OF THE MULF INSTRU(CTION.
:BRANCH IF YES.

FPSPUR ;OTHERWISE REPORT SPURIQUS #P ERROR.

JRESULT INCORRECT,

:RESET THE STA(CK
;GET FPS,

;GET FEC.

;SET FD MODE.

;GET THE RESULT.

;JCHECK THE RESULT.

;BRANCH IF INCORRECT.

;WAS FPS (ORRECT?

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

;IF INCORRECT BRANCH,
JRETURN. TEST COMPLETED.

;WAS THE RESULT OVERFLOW OR UNDERFLOW?
;BRANCH IF UNDERFLOW.
;JREPORT BAL FEC ON EXPECTED OVERFLOW.

;REPORT BAD FEC ON EXPECTED UNDERFLOW.

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

JREPORT FPS BAD AFTER OVERF._OW.

;REPORT FPS BAD AFTER UNDERFLOW.
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TEST # 15 ~ SEE COMMENT

6676 026102

675
L676
W77
6678
L479
L4LBO
L4681
4482
4L4B3
(484
4435
4486
L4L87
(L8R
4LLBY
4690
(691
4692
493
A TA
4495
L4696
L4L97
4498
4499
4500
4501
4502
4503
4504
4505
4506
4507
4508
4509
4510
451
(512
4513
4514
4515
4516
4517
4518

65169
4520
6521
4522
4530

026106
0264110
024114
024120
024122
024124

024126
0246130
0246134
024140

024142

024146

024150
024152

024154
024154
024156

024160
026162
024164
024170
0246172
024176
024200
024204
024210
024212

024216
024220

024230
024230

012700
010102
062702
012703
02,022
001007
077303

010102
062792
010237
000112

005761

201002

104155
000733

104156
000731

000112
000000

104412

024220

000030
000004

000C54
001236

000046

000200
024220

001250
001254

000050

15%: MOV #0VDTT RO
MOV R1,R2
ADD #30,R2
MOV #4 ,R3

6% cMP (RO)+,(R2)+
BNE 17%
SOR R3,16%
MOV R1,RC
ADD #54,R2
MOV R2,$TMP?
JMP (R2)

17%: TST 46(R1)
BNE 19%

18%: ERROR +155
BR 4%

19%:

20$: ERROR +156
BR 49

:1F NO FP TRAP OCCURS (OUME HERE.

25%: STFPS R4
STST RS
MOV #200,R0
LDFPS RO
MOV #0VDTT RO
STD ACO, (RO)
MOV R4 ,$TMP7
MOV RS,$TMP11
MOV R1,R2
ADD #50,R2
'MP (R2)

000000 000000 OVDTT:

LLLDONE :

I_8
MACRO M1113 28-MAR-81 14:47 PAGE 272

.WORD 0,0,0,0

RSETUP

SEQUENCE

;SEE IF FAILURE IS ANTICIPATED
sFAILURE.

;BRANCH [F NOT ANTICIPATED.

;ERROR WAS ANTICIPATED SO RETURN
:TO THE ERROR REPORT I[N THE CALLING
*ROUTINE.

JRESULT WAS NOT ANTICIPATED

;SO ERROR MUST BE REPORTED HERE.
*FIRST SEE IF ARGUMENTS SHOULD
*HAVE RESULTED IN QVERFLOW OR UNDER
;FLOW BY LOOKING AT THE FLAG.
*BRANCH IF UNDERFLOW EXPECTED.

;REPORT RESULT INCORRECT, EXPECTING
;OVERFLOW.

;REPORT RESULT INCORRECT, EXPECTING
;UNDERFLOW.

;GET £PS,

:GET FEC.
;SET FD MODE.

JGET THE RESULT.

;ERROR WAS ANTICIPATED SO
*RETURN TO THE ERROR REPORT OF THE
s CALLING ROUTINE.

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

STHE DESIRE TO CHANGE THE SOF TWARE
*VIRTUAL CONSOLE SWITCH REGISTER (HAS
; THE USER TYPED CONTROL G2).

G
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TEST & 16 -~ MODF TEST

5%

6532
4533
6534

4535
4536
4,537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550

4551
6552
6553
6554
4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565
4566

4567
4568
4569
4570
4571
4572
6573
4574
4575

0c4232

024234
024234
024236
024242
024246
024252
024256
024262
024266
024272
024274
024276
024300
024302
024304

024304
024304
024306
024312
024316
024322
024326
024332
024336
024342
024344
024346
024350
024352
024354

024354
024354
024356
024362
24366
024372
024376
024402
024406
024412
024414

000004

104413
004737
000000
000000
000000
000000
177777
177777
000013
000004
104056
000401
104057

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

104413
004737
000000
076543
000000
000000
000000
177777
000003
000004

025320
000020
000000
000000
000000
177777
177777

025320
076543
000000
000000
000000
076543
177777

025320
000000
021234
000000
00000C
000000
177777

J 8
MACRO M1113  2B-MAR-B1 "4:47 PAGE 28 SEQUENCE

LSBTTL TEST # 16 - MODF TEST

AR R RN AR AN TN R AN AR R A AR AN EAANNAANNAAAANANNANNNROTRNN NN ORNNANRDY

TeTEST 16 MODF TEST

TaTHIS IS A TEST OF THE MODF INSTRUCTION, WHICH MAKES USE Of

"«A SUBROUTINE TO SET UP THE OPERANDS, EXETUTE THE MODF iNSTRUCTION
"wAND CHECK THE RESULTS.

L
. -.t.itit.t"t.ttlit'."'"t'ﬁ.ttt.titt..i..tt....".....'.."'.'

7$T16: SCOPE
:MODF WITH (FSRC=AC=0)

GGG1:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB

1%: .WORD 0.0 ;AL

s ¥ .WORD 0,0 :FSRC

3%: .WORD 0,0 ;FRACT]IONAL RES.

4%: .WORD 0,0 ; INTEGER RES.

5%: WORD -1,-1 :ERROR FRACT]ONAL RES.

6%: .WORD -1,=1 JERROR INGETER RES.

7%: 13 :FPS BEFORE EXECUTION.
4 :FPS AFTER EXECUTION.

§%: ggROR 526 ;STORE SINGLE ZERO BAD.

o8 ERROR +57 ;AC vV 1 <= ZERO FA]JLED.

:MODF TEST, WITH (FSR(C=0)

GGG2:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC _,MODF SUB

1¢%: .WORD 123456,76543 AL

2%: .WORD 0.0 ;FSRC

3%: .WORD 0,0 :FRACTIONAL RES.

4% : .WORD 0,0 JINTEGER RESULT.

5%: .WORD 123456,76543 ;ERROR FRACT]ONAL RES.

6%: .WORD ~-1,-1 ;ERROR INTEGER RES.

’$: 0 ;FPS BEFORE EXECUTION.

4 :FPS AFTER EXECUTION.
8%: ERROR +56 :STORE ZERO FAILURE.
B8R 9%
ERROR +57
9% :
:MODF TEST WITH (A(C=0)
GGG3:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB
1%: .WORD 0.0 sAC
’%: .WORD 76543,2123%4 ;FSRC
3¢: .WORD 0,0 ;FRACTIONAL RES.
A Y .WORD 0,0 JINTEGER RES.
5%: .WORD 0,0 ;ERROR FRACTIONAL RES.
6%: .WORD -1,=1 JERROR INTEGER RES.
7%: ;FPS BEFORE EXECUTION.

3
4 ;FPS AFTER EXECUTION.
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4576
4877
4578
4579
580
458
4582

4583
4584
4585
4586
4587
4588
4589
4590
4591
4592
4593
4594
4595
4596
4597
4598

4599
4600
4601
4602
4603
4604
4605
4606
4607
4608
4609
4610
4611
4612
4613
4614

4615
4616
L4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
L6208
4629

0244616
024420
024422
024424

024424
024424
024426
024432
024436
026442
024446
024452
026456
024462
024464
024466
024470
024472
024474

024474
024474
024476
024502
024506
024512
024516
024522
024526
024532
024534
024536
024540
24542
024544

024544
C24544
024546
024552
024556
024562
024566
024572
024576
024602
024604
024606

024610
024612
024614

1040¢3
000401
104CS7

104413
004737
046252
040300
000000
046377
045252
040300
000013
000004
104053
000401
104060

104413
004737
077652
040300
000000
077777
077652
040300
000000
000004
104053
000401
104060

104413
004737
046200
040340
000000
046340
040000
177777
000013
000004
104061

000401
104054

PRT B

025320
125252
000000
000000
177777
125252
000000

025320
125252
000000
000000
177777
125252
000000

025320
000001
000000
000000
000001
000000
177777
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8%:

G$:

;MODF TEST WITH

GGG4:

9%

;MODF TEST WITH

GGGS:

9% :

;MODF TEST WITH

GGG6:

1%:
2%:
3%:
4%
5%:
6%:
7%:

S$:

9% :

ERROR
BR
ERROR

LPERR
JSR
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
13

4
ERROR
BR
ERROR

LPERR
JSR
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
0

4
ERROR
BR
ERROR

LPERR
JSR

.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
13

4
ERROR

B8R
ERROR

+53 ;JRES.BAD

9%

+57

EXPONENT OF THE RESULT = 25

;SET UP THE LOOP ON ERROR ADDRESS.

PC ,MODF SUB

46252,125252 :AC

40300,0 *FSRC

0.0 “FRACTIONAL RES.

46377 .,-1 JINTEGER RES.

46252,125252 :ERROR FRACTIONAL RES.

40300.0 "ERROR INTEGER RES.
*FPS BEFORE EXECUTION.
"FPS AFTER EXECUTION.

+53 ;ST 134

9%

+60

EXPONENT OF THE RESULT = 127
;SET UP THE LOOP ON ERROR ADDRESS.

PC ,MODF SUB

77652,125252 ;AC

40300.,0 ;FSRC

0,0 ;FRACTIONAL RES.

772777 .-1 ;INTEGER RES.

77652,125252 ;ERROR FRACTIONAL RES.

40300,0 JERROR INTEGER RES.
JFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

+53

9%

+60

EXPONENT OF RESULT = 25
;SET UP THE LOOP ON ERROR ADDRESS.

PC ,MODF SUB

46200, 1 JAC

40340,0 :FSRC

0.0 ;FRACTIONAL RES.
46340,1 : INTEGER RES.

40000,0 :ERROR FRACTIONAL RES.
~1,-1 ;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUT]ON,
+61 ;BAD CONSTANT (NOT 24),
o ;OR ST 525 7O 050 INTO 150.

+5¢4
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TEST # 16 - MODF TEST

4630
4631

4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
(643
L6464
4645
L6466
L647
4648

L64G
4650
4651
4652
4653
4654
4655
4656
4657
4658
4659
4660
4661
4662
4663
4664

4665
4666
4667
4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4678
L4679
4680

468
4687

024614
026614
024616
024622
024626
024632
024636
024647
024646
024652
024654
024656

024660
024662
024664

C24664
024664
024666
02467¢
024676
024702
024706
024712
024716
024722
024724
024726
024730
024732
024734

024734
024734
024736
024742
024746
024752
024756
024762
024766
024772
024774
024776
025000
025002
025004

025004
025004
025006
025012

104413
004737
046000
040340
040100
046140
000000
177777
000000
000000
104062

000401
104054

104413
004737
042577
040200
040177
042577
177777
1727777
000000
000000
104053
000401
104054

104413
004737
042577
040200
034600
042577
000000
177777
000000
000000
104063
000401
104054

PRT B

025320
000001
000000
000000
000001
0000G0
177777

025320
1727777
000000
176000
140000
177777
177777

025320
140001
000000
000000
140000
000000
1727777

025320
100000
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:MODF
GGG7:

9% :

JMODF TEST WITH

GGG8:

1%:
2$:
1% :
4%:
5%:
6%:
’$:

8%:

9%

;MODF TEST WITH

GGGY:

9%:

;MODF TEST WITH

6GG10:

1%:

TEST WITH EXPONENT OF THE RESULT = 24

L PERR
JSR
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
0

0
ERROR

BR
ERROR

LPERR
JSR
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
0

0
ERROR
BR
ERROR

LPERR
JSR
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
0

0
ERROR
BR
ERROR

LPERR
JSR
.WORD

;SET UP THE LOOP ON ERROR ADDRESS.

PC ,MODF SUB

460001 sAC

40340,0 ;FSRC

40100,0 ;FRACTIONAL RES.
46140,1 JINTEGER RESULT.

0,0 :ERROR FRACT]IONAL RES.
-1,-1 ;ERROR INTEGER RES.

JFPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
+62 ;BAD CONSTANT USED (NOT 24)
9% ;OR ST 525 1O 150 INTO 050

+54

EXPONENT OF THE RESULT = 10
:SET UP THE LOOP ON ERRGR ADDRESS.
PC,MODF SUB

42577 ,=1 :AC

40200,0 ;FSRC

40177 ,176000 JFRACTIONAL RES.

42577 ,140000 :INTEGER RES.

-1.-1 :ERROR FRACTIONAL RES.

-1,=1 :ERROR INTEGER RES.
~FPS BEFORE EXECUTION. -
:FPS AFTER EXECUTION.

+53

9%

+54

THE EXPONENT OF THE RESULT = 10

;SET UP THE LOOP ON ERROR ADDRESS.
PC ,MODF SUB

¢2577.140001 :AC
40200.0 *FSRC
34600.0 *FRACTIONAL RES.
42577.140000  :INTEGER RES.
0.0 "ERROR FRACTIONAL RES.
-i.-1 "ERROR INTEGER RES.
“FPS BEFORE EXECUTION.
‘FPS AFTER EXECUTION.
523 15T 532 TO 122 INTO NORMALIZE.
+54

EXPONENT OF THE RESULT - 9

;SET UP THE LOOP ON ERROR ADDRESS.
PC ,MODF SUB
42%77.100000  ;AC




CKFPBBC FPYIF FLTG PNT
TEST # 16 - MODF TEST

4683
4684
4685
4686
4687
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

713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728

4729
4730
4731
4732
4733
6734
4735
4736

025016
025022
025026
025032
025036
025042
025044
025046
025050
025052
025054

025054
025054
025056
025062
025066
025072
025076
025102
025106
025112
025114
025116
025120
025122
025124

025124
025124
025126
025132
025136
025142
025146
025152
025156
025162
025164
025166
025170
02517¢2
025174

025174
025174
025176
025202
025206
025212
025216
025222
025226
025232

040200
000000
042377
177777
177777
000013
000004
104053
000401
104054

104413
004737
040177
040200
040177
000000
000000
040177
000017
000000
104064
000401
104064

104413
004737
034377
040200
034377
000000
000000
034377
000000
000000
104064
000401
104064

104413
004737
020000
040300
020100
000000
020100
000000
000000

PRT B8

000000
(00000
100000
177777
177777

025320
177777
000000
177777
0C0000
000000
177777

025320
177777
000000
177777
000000
000000
177777

025320
000001
000000
000002
000000
000001
000000
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2$: JWORD  40200,0 :FSRC

3s: "WwORD 0,0 *FRACTIONAL RES.

L$: "WORD  42377.,100000  :INTEGER RES.

5% "WORD  ~1,-1 *ERROR FRACT]ONAL RES.

6% "WORD  =1.-1 "ERROR INTEGER RES.

7% 13 ‘FPS BEFORE EXECUTION.
4 ‘FPS AFTER EXECUTION.

8¢: ERROR +53
BR 9%
ERROR +54

9%:

628?2 TEST WITH EXPONENT OF THE RESULT = 0
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODf SUB

1%: .WORD 40177,-1 SAC

2%: "WORD  40200.0 :FSRC

3% "WORD  40177.-1 *FRACTIONAL RES.

4$: "WORD 0.0 “INTEGER RES.

5% : "WORD 0.0 "ERROR FRACTIONAL RES.

6$: "WORD  40177,-1 ‘ERROR INTEGER RES.

7% 17 ‘FPS BEFORE EXECUTION.
0 ‘FPS AFTER EXECUTION,

8$: ERROR  +64 ST 041 TO 046 INTO 246.
BR 98
ERROR +64

9% :

528?5 TEST WITH EXPONENT OF THE RESULT = =15
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB

1$: WORD  343%77.-1 AC

28 "WORD  40200.0 “FSRC

3%: "WORD  34377.-1 “FRACTIONAL RES.

48: ‘WORD 0.0 “INTEGER RES.

5% "WORD 0.0 *ERROR FRACTIONAL RES.

6$: "WORD  34377.-1 "ERROR INTEGER RES.

7% 0 *FPS BEFORE EXECUTION.
0 LFPS AFTER EXECUTION.

8$: ERROR  +64
BR 9
ERROR  +64

9%:

828?% TEST WITH EXPONENT OF RESULT = =64, IN ROUND MODE
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC . MODF SUB

1$: .WORD 20000, 1 ;AC

28 "WORD  40300.0 “FSRC

38 JWORD 201002 :FRACTIONAL RES.

4$: "WORD 0,0 *INTEGER RES.

5§ ‘WworD  26100.1 "ERROR FRACTIONAL RES.

6$: "WORD 0.0 "ERROR INTEGER RES.

7$: 0 ;FPS BEFORE EXECUTION.

SEQUENCE
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TEST # 16 - MODF TEST

4737
(738
4739
(740
4741
(762
(763
4744

4745
4746
4747
4748
4749
4750
4751
4752
4753
4754
4755
4756
4757
4758
4759
4760
4761
4762
4763
4764
4765
4766
4767
4,768
4769
4770
4771
4772
4773%
4774
4775
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
L7917
4792

025234
025236
025240
025242
025244

025244
025244
025246
025252
025256
02526¢
025266
025272
025276
025302
025304
025306
025310
025312
025314

000000
104065
000401
104054

104413
004737
162777
040200
140000
162777
040000
042777
000007
000010
104066
000401
104067
000137

PRT B

025320
170000
000000
000000
160000
200000
160000

025706

N 8
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0 :FPS AFTER EXECUTION.

8%: ggROR ;25 :ROUND TRUNK, ST 126 INTO ROUND.
ERROR +54

9%:

éMg?z TEST WITH EXPONENT OF RESULT = 11

G :
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB

1%: .WORD 142777 ,170000 JAC

2%: .WORD 40200,0 JFSRC

3%: .WORD 140000,0 ;FRACTIONAL RES.

4%: . WORD 142777 ,160000 JINTEGER RES.

5%: . WORD 40000,0 ;ERROR FRACTIONAL RES.

6%: . WORD 42777,160000 ;ERROR INTEGER RES.

7%: 7 ;FPS BEFORE EXECUTION.
10 ;FPS AFTER EXECUTION,

8%: ERROR +66 :SIGN OF FRACTION.
BR 9%
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.
21T IS CALLED THUS:

ACARG: .WORD X.X ;AC OPERAND
FSRCARG: .WORD X, X ;FSRC OPERAND
FRES: .WORD X.X :FRACTIONAL RESULT
INTRES: .WORD X.X ;INTEGER RESULT
ERFRES: .WORD X.X :ERROR FRACTION RESULT
ERINTRES:.WORD X, X :ERROR INTEGER RESULT
FPSRB: .WORD X :FPS BEFORE EXECUTION
FPSA: .WORD X :FPS AFTER EXECUTION
ERR1: ERROR +X JFRACTION ERROR

BR CONT
ERRZ: ERROR +X ; 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,

:THE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRECT
STHEN THE INTEGER PART 1S COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
:THEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
:THEN MODFSUB WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

;1T IS REPORTED

HERE. [F 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 IS REPORTED HERE. IF THE ANTICIPATED
:FAJLURE MATCHES THE TRUE RESULT THEN MODFSUB PASSES CONTROL TO THE
:ERROR CALL AT ERR1, LIKEWISE IF THE INTEGER PART OF THE RESULT [S
:NOT (ORRECT THEN IT |S COMPARED WITH THE ANTICIPATED INTEGER
SFAILURE. IF THIS DOEN'T MATCH THEN THE ERROR [S REPORTED HERE,

:1F A MATCH IS MADE HOWEVER, MODFSUB WILL RETURN CONTROL TO THE ERROR

;CALL AT ERRZ.
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TEST # 16 -~ MODF TEST

4793
4794
4795
4796
4797
4798
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
6827
4828
4829
4830
4831
4832
4833
4,834
4835

025320
025322
025326
025330
025332
025334
025340
025342
025346
025350
025356
025360

025364

025366
025370
025374
025376
625402
025404
025410

025412
025414
025420
025424
025430
025434
025440
025444
025450
025456
025464
025470

025476
025502
025506
025510
025516

025520

4836 025524
4837 025530
4838 025532
4839 025540
4840

4841 025542
4842 025546
4843

4844 025550
4845

4846

4847 025554
4848 025560
4849 025562

012601
012700
170100
010100
172410
012700
172510
016100
170100
012737
010100
062700

171410

170204
012700
170100
012700
174010
012700
174110

010102
010237
062702
010237
062702
010237
062702
010237
012737
012737
010437
016137

012702
026112
001022
026162
001016

012702
026112
001026
026162
001022

026104
001034

000161
026112

001010
026162

PRT B

000200

025676
000030
025364
000004

000200
025656
025666

001240
000004
001242
000004
001244
000004
001246
025656
025666
001254
000032

025656
000010

000012
025666
000014
000016
000032
000042

000020
000022

B 9
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001236

001250
001252

001256

000002

000002

000002

MODF SUB :
MOV

LDFPS

MOV
LDD
MOV
LDD
MoV

LDFPS

MOv
MOV
ADD

1%: MODF
STFPS

MOV

LDFPS

MOV
STD
MOV
STD

MOV
MOV
ADD
MOV
ADD
MOV
ADD
MOV
MOV
MOV
MOV
MOV

MOV
CMP
BNE
cMp
BNE

MOV
P
BNE
CMP
BNE

(MP
BNE

9%: JMP

;FRACTIONAL
10%: CMP
BNE
(MP

ERR

MOV
#200,R0
RO

R1 'RO
(RO) ,ACO
#MODP1 ,RO
(RO) ,AC1
30(R1) ,RO
RC
#13,3TMP2
R1.R0

#4 RO

(RO) ,ACO

R4

#200,R0

RO

#MODF TO,RO
ACO, (RO)
#MODF T1,R0O
AC1, (RO)

R1,R2
R2,$TMP3

#4 ,R2
R2.,$TMP4

#6 R2
R2.$TMPS

#4 R2
R2,$TMP6
AMODFTO,$TMP?7
AMODFT1,8$TMP10
R4 ,$TMP11
32(R1),8TMP12

H#MODF TO ,R2
10(R1), (R2)

10%
12(R1),2(R2)
108

#MODF T1,R2
14 (R1), (R2)

15%
16(R1) ,2(R2)
15%

32(R1) R4
20%

42(R1)

(SP)+,R1

OR.

20(R1) ,(R2)
11%
22(R1),2(R2)

SEQUENCE

;GET A POINTER TO THE ARGUMENTS
;SET FD MODE. .

;SET UP ACO

;PUT A BACKROUND PATTERN INTO AC1.
;SET UP THE FPS.

;COMPUTE THE ADDRESS OF THE FSR(.

;EXECUTE THE TEST INSTRUCTION.

;GET THE FPS,
;SET FD MODE.

;GET THE FRACTIONMAL RESULT.
;GET THE INTEGER RESULT.

:SAVE THE DATA [N CASE OF ERROR.

;CHECK THE
;BRANCH IF

;CHECK THE
JBRANCH IF

:CHECK THE
;BRANCH [IF

sRETURN.

;WAS THE ERROR
;BRANCH [F NOT

FRACTIONAL RESULT.
INCORRECT.

INTEGER RESULT.

INCORRECT.

FPS.
INCORRECT.

ANTICIP
ANTICIP

1C5




(KFPBBO FPITF FLTG PNT PRT B
TEST # 16 - MODF TEST

4850 025570
4851 025572
4852 025574
4853

4854 025600

4855

4856 025602
4857 025602
4858 025604
4859
4860
4861
4862
4863
4864
4865
4866
4867
4868
4,869
4870
4871
4872
4873
4874
4875 025640
4876 025644
4877 025652
4878 025654

4879
4880 025656
4881
025666
025676

4882

4883
225706
025706

025606
025612
025614
025622
025624
025626

025632

025634
025634
025636

4884
4885
4886

4887
4888
4889
4897

001004
010102
062702

000112

104053
000761

026112
003010
026162
001004
010102
062702

000112

104054
000744

010437
016137
104055
000735
000000
000000

177777

104412

000034

000024
000026

000040

001254
000032

000000
000000
177777
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BNE 11¢
MOV R1,R2
ADD #34 ,R2
JMP (R2)
11%:
12%: ERROR +53
BR 9
:INTEGER ERROR.
15%: (MP 24(R1),(R2)
BNE 16%
000002 MP 26(R1),2(R2)
BNE 16%
MOV R1.RZ
ADD #40,R2
JMP (R2)
16%:
17%: ERROR +54
B8R 9%
:FPS INCORRECT.
20¢%: MOV R4 ,$TMPIT
001256 MOV 32(R1),$TMP1?2
21%: ERROR +55
BR 9%
000000 M™MODFTO: .WORD 0,0.0.0
000000 MODFT1: .WORD 0.0.0,0
177777 M™MODP1: .WORD -1,=-1,-1.-1
GGGDONE :
RSETUP

‘SECUENCE

;THE ERROR WAS ANTICIPATED SO
TRETURN TO THE ERROR REPORT AT THE
:CALLING ROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO
*REPORT THE INCORRECT FRACTION HERE.

;WAS THIS ERROR ANTICIPATED?
JBRANCH [F NOT.

;THE ERROR WAS ANTICIAPTED SO RETURN
;TO THE ERROR REPORT IN THE CALLING
*ROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO REPORT
;THE INTEGER FAILURE HERE.

;REPORT INCORRECT FPS.

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

:THE DESIRE TO (HANGE THE SOF "WARE
*VIRTUAL CONSOLE SWiTCH REGISTER (HAS
;THE USER TYPED CONTROL G?).
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<898

025710

025712
025712
4902 025714
4903 025720
4904 025730
4905 025740
4906 025750
4907 C25760
4908 025770
4909 026000
4910 026002
4911 026004
4912 026006
4913 026010
4914 026012
4915
4916
4917 026012
026012
4918 026014
4919 026020
4920 026024
4921 026030
4922 026040
4923 026050
4924 026060
4925 026064
4926 026070
4927 026100
(928 (26102
4929 026104
4930 026106
4931 026110
4932 026112
4933
4934
4935 026112
026112
4936 026114
4937 026120
4938 026130
4939 026134
4940 026140
4941 026150
4942 026160

(KFPBBO FP11F FLTG PNT
TEST & 17 - MOOD TEST

000004

104413
004737
000000
000000
000000
000000
000000
000000
000200
000204
104070
000401
104074

104413
004737
012345
034567
000000
000000
000000
012345
034567
177777
000213
000204
104075
000401
104076

104413
004737
000000
072727
072727
000000
000000
177777

PRT 8

027416
000090
000000
000000
000000
0G0000
000000

027416
067012
012345
000000
000000
000000
067012
012345
177777

027616
009000
127272
127272
000000

000000
177777

D 9
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000000
000000
000000
000000
000000
177777

000000
000000
000000

1727777

000600

000000

0000G0
177777

.SBTTL

TEST # 17 - MODD TEST

SEQUENCE

Y 2323222222222 22s22 2232232202222 2R 220 AR ARl

CeTEST 17

-
“«THIS IS A TEST OF THE MODD INSTRUCTION. [T MAKES USE OF A SUBROUTINE
:«10 SET UP THE ARGUMENTS, EXECUTE THE INSTRUCTION AND CHECK THE

MODD TEST

.
e 23 2222223232222 228X X222 S22 22 R AR N RARRRARRR AN LA RLE RS

;MODD WITH (FSR(C=AC=0)

J*RESULTS.
TST17: SCOPE
HHH1 :
LPERR
JSR
1%: .WORD
s ¥ .WORD
3%: .WORD
(% .WORD
5%: .WORD
6%: .WORD
7%: 200
204
8%: ERROR
BR
ERROR
9% :
:MODD TEST WITH
HHHZ :
LPERR
JSR
1%: . WORD
.WORD
2S: .WCRD
3% .WORD
48 : . WORD
5%: .WORD
.WORD
6% .WORD
7%: 213
204
8%: ERROR
BR
ERROR
9% :
:MODD TEST WITH
HHH3:
LPERR
JSR
1%: . WORD
cs: . WORD
. WORD
7% .WORD
4%: . WORD
5¢%: .WORD

FSR(=0

PC ,MODDSUB
012345,67012
34,567.012345
0.0,0.0
0.0.0.0
0.0.0.0
012%45.67012
3?56:.0}23?5

+75
9%
+76

(AC-0)

P(C,MODDSUB

0,0,0.0
70757.127272
72727,127272
0,0,0.0
0.0.0.0

- - - -
[ L4 [ 4

q

JSET UP THE LOOP ON ERROR ADDRESS.

JAC

:FSRC

;FRACTIONAL RES.
;INTEGER RES.

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

;ST 231 TO 162 INTO 143

:SET UP THE LOOP ON ERROR ADDRESS.
JAC

JFSRC

;FRACT]JONAL RES.
JINTEGER RES.

:ERROR FRACTIONAL RES.

:ERROR INTEGER RES.
:FPS BEFORE EXECUTION.
“FPS AFTER EXECUTION.
*STORE DOUBLE ZERO

JAC V1 <= ZERO ST 143

;SET UP THE LOOP ON ERROR ADDRESS.

cAC
;FSR(

sFRACTJONAL RES.
JINTEGER RES.
;JERROR FRAUTJONAL kES.
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4943 026170 177777
4944 026200 000213
4945 026202 000204
6946 026204 104070
4947 026206 0006401
4948 026210 104071
4949 026212
{950
6951
4952 026212
026212
4953 026214
4956 (026220
4955 026224
4556 026230
4957 026240
4958 026250
4959 026260
4960 026264
4961 26270
4962 026300
4963 026302
4964 (026304
4965 026306
4966 026310
4967 026312

4969
4970 026312
026312
4971 026314
4972 026320
4973 026330
4974 026334
4975 026340
4976 026350
4977 026354
4978 026360
4979 026370
4980 026374
4981 026400
4982 026402
4983 026404
4984 026406
4985 026410
4986 026412
4987
4988
4989 026412
026412
4990 026414
4991 026420
4992 026430
4993 026440
499% 026450
4995 026460
4996 026470

104413
004737
056252
125252
040300
000000
056377
000000
125252
056377
000213
000204
104077
000401
104077

1046413
004737
140240
063714
133572
000000
163777
1€2531
177777
063777
1€2531
000210
000204
104070
000401
104100

104413
004737
056200
040340
000000
056340
040000
056340

PRT B

177777

027416
125252
125250
~"0000
. _-000
177777
000000
125252
177777

027416
000000
146314
167737
000000
177777
125726
177777
177777
125726

027416
000000
000000
000000
000000
000000
000009

MACRO M1113  28-MAR-B1 14:47

177777  6%: MWORD =1,-1,=1,=1
7$: 213
204
8%: ERROR +70
BR 9%
ERROR +71
9%:
:MODD TEST WITH EXPONENT OF THE
HHHG :
LPERR
JSR PC,MODDSUB
1%: WORD  56252,125252
LWORD  125252,125250
000000 28%: .WORD  40300,0,0.,0
000000 3%: .WORD 0,0,0,0
177777 4$: WORD  56377.=1,-1,=4
5%: WORD 0,0
.WORD 125252,125252
177777 6$%: .WORD 56377,-1,=-1,=1
7%: 213
204
8%: [ERROR +77
B8R 9%
ERROR +77
9% :
:MODD TEST WITH EXPONENT OF THE
HHHS :
LPERR
JSR PC ,MODDSULB
000000 1%: .WOPD  140240.,0.0.0
2%: .WORD 63716 ,1466314
.WORD 133572 167737
000000 3%: .WORD 0,0,0,0
48 "WORD  163777.-1
.WORD 162531.125726
1772777 5%. .WORD -1,-1,-1,-1
6$: .WORD  63777,-1"
WORD  162531,125726
7%: 210
204
8%: ERROR +70
BR 0%
ERROR +100
9%:
:MODD TEST WITH EXPONENT Of THE
HHHG6 :
LPERR
JSR PC ,MODDSLB
000000 1%: .WORD 56200,0.0.1
000000 2%: .WORD 40340,0,0.0
000000 3%: .WORD 0.,0.,0.,0
000000 4%: .WORD 56340,0,0.1
000000 5%: .WORD  40009,0,0,0
000000 6%: .WORD  56340,0,0,1

E 9
PAGE ¢9=1

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

RESULT = §7
;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

*FRACT]ONAL RES.
*INTEGER RES.

*ERROR FRACTIONAL RES.

;ERROR [NTEGER RES.
;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
;ST 526 TO 134 INTO 135

RESULT = 79

:SET UP THE LOOP ON ERROR ADDRESS.
AC

;FSRC

;FRACTJONAL RES.
: INTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

;ST 526 BAD SIGN

RESULT = 57

:SET UP THE LOOP ON ERROR ADDRESS.
sAC

FSRC

JFRACTIONAL RES.
JINTEGER RES.

JERROR FRACTIONAL RES.
JERROR INTECER RES.

SEQUENCE
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4997
4998
4999
5000
5001
5002
5003
5004
5005
5006

5007
5008
5009
5010
5011
5012
5013
5014
5015
5016
5017
5018
5019
5020
5021
5022
5023

5024
5025
5026
5027
5028
5029
5030
5031
5032
5033
5034
5035
5036
5037
5038
5039

5040
5041
5042
5043
5044
5045
5046
5047
5048
5049
5050

026500
026502
026504

026506
026510
026512

026512
026512
026514
026520
026530
026540
026550
026560
026570
026600
026602
026604

026606
026610
026612

026612
026612
026614
026620
026630
026640
026650
026660
026670
026700
026702
026704
026706
026710
026712

026712
026712
026714
026720
026730
026734
026740
026750
026754
026760
026770
027000
027002

00023
000204
104101

000407
104101

104413
004737
056000
040340
040100
056140
000000
056140
000213
000200
104102

000407
104102

104413
004737
051177
040200
060177
051177
1772777
177777
000217
000200
104070
000401
104071

104413
004737
040200
047577
176000
031600
047577
176000
000000
047577
000200
0006200

PRT B

0274616
000000
000000
000000
000020
000000
000000

027416
177777
000600
177760
177777
177777
177777

027416
000000
1727777
000001
0000090
177777
000000
0000V0
177777

MACRO M1113 28-MAR-81 14:47

000000
000000
00000
000000
000000
000000

177777
000000
000000
177760
1772777
177777

000000

000000

000000
177777

7%:
8%:

0%:

;MODD TEST WITH

HHH7Z :

9% :

;MODD TEST WITH

HHHS :

1%:
2%:
3%:
4%:
5¢:
6%:
’%:

8%:

G$:

;MODD TEST WITH

HHHS :

1%:
’%:

3%
4%:

5%:
€$:
7%:

213
204
ERROR

B8R
ERROR

LPERR
JSR

.WORD
.WORD
.WORD
.wWORD
.WORD
.WORD
213

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

+101

9%
+101

EXPONENT OF THE

PC ,MODDSUB
56000,0,0,1
40340,0,0,0
40100,0,0,0
56140,0,0,1
0,0,0.0
56140,0,0,1
+102

9%

+102

EXPONENT OF THE

PC,MODDSUB

51177,-1,-1,=1

4£0200,0,0,0

40777,-20,0,0

51177.-1,22
~1,-1,-1.-1
-1.-1.-1,-1

+70
9%
+71

EXPONENT OF THE

PC ,M0ODDSUB
40200.0,0.0
47577 =1
176000, 1
31600,0,0.0
475771
176000, 0

0,0,0.0
L7577, =1,-1,-1

F 9
PAGE 29-2

SEQUENCE

;FPS BEFORE EXECUTION.
JFPS AFTER EXFCUT]ON,
:CONSTANT BAD ‘NOT 56)

;0R ST 525 TO 050 INTO 150

RESULT = 56

;SET UP THE LOOP ON ERROR ADDRESS.
sAC

;FSRC

JFRACTIONAL RES,

;INTEGER RES.

JERROR FRACTIONAL RES.
;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
;BAD CONSTANT (NOT 56) GR
;ST 525 TO 150 INTO 050

RESULT - 36

:SET UP THE LOOP ON ERROR ADDRESS.
;AC

;FSRC

JFRACTIONAL RES.

s INTEGER RES.

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

RESULT - 30

;SET UP THE LOOP ON ERROR ADDRESS.
s AC

JFSRC

:FRACTIONAL RES.
S INTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.
JFPS BEFORE EXECUTION,
;FPS AFTER EXECUTION.
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5081 027006 104703 8% : ERROR  +103 : (NORMALIZE) ST 532 1O 122
5052 “INTO NORM,
5053 027006 000401 B8R 98
5054 027010 104104 ERROR  +104 CAC V1 <= X14
5055 SOR ST 733 10 156 INTO 157.
gggg 027012 9% :
5058 -MODD TEST WITH EXPONENT OF THE RESULT = 31
5059 027012 HHH10:

027012 1046413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
5060 027014 004737 027416 JSR PC,MODDSUB
S001 027020 047777 177777 18: WORD 47777, :AC
5062 027024 177000 000000 "WORD  177000,0
5063 027030 040200 000000 000000 2%: "WORD  40200.0.0,0 :FSRC
5064 027040 000000 000000 000000 3$: "WORD  0,0,0.0 "FRACTIONAL RES.
§065 027050 047777 177777 L$: "WORD  47777.-1 “INTEGER RES.
5066 027054 177000 000000 "WORD  177000.0
5067 027060 000000 000000 177000 5%: "WORD 0,0.177000,0  ;ERROR FRACTIONAL RES.
SO68 027070 177777 177777 177777 6%: .WORD -1,-1,-1,-1 ;ERROR INTEGER RES.
5069 C27100 000213 7% 213 ‘FPS BEFORE EXECUTION.
5070 027102 000204 204 "FPS AFTER EXECUTION.
5071 027106 104105 8% : ERROR  +105 *(BUT FD) STORE X10
5072 027106 000407 BR 9%
§073 027110 104071 ERROR  +71
5074 027112 9% :
5075
5076 :MODD TEST WITH EXPONENT OF THE RESULT = 0
5077 027112 HHH11:

027112 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5078 027114 004737 027416 JSR PC,MODDSUB
5079 027120 040260 000000 000000 18%: _WORD  40200.,0,0,0 ;AC
5080 027130 040177 072727 2% : "WORD  40177.72727 YFSRC
5081 027136 127272 072727 "WORD  127272,72727
§082 027140 040177 072727 3% "WORD  40177,72727 :FRACTIONAL RES.
5083 027144 127272 072727 "WORD  127272.72727
5084 027150 000000 000000 000000 &$: .WORD 0,0.0.0 ; INTEGER RES.
SO8S 027160 177777 177777 177777 5%: "WORD  =1,=1.-1,-1 "ERRCR FRACTIONAL RES.
5086 027170 000000 000000 177777 6%: "WORD 0,0,-1,-1 "ERROR INTEGER RES.
5087 027200 000200 7% 200 ‘FPS BEFORE EXECUTION.
5088 027202 000200 200 ‘FPS AFTER EXECUTION.
5089 027204 104070 8% : ERROR  +70
5090 027206 000401 BR 9%
5091 027210 104106 ERROR  +106 :ST 246 TO 126 INTO 127 (BUT FD)
gggg 027212 98 :
5094 ;MODD TEST WITH EXPONENT OF THE RESULT = =115
5095 027212 HHH12:

027212 104413 LPERR SSET CP THE LOOP ON ERROR ADDRESS.
5096 027214 004737 027416 SR P(,MODDSUB
5097 027220 003377 177777 18: .WORD  3377,-1 ;A
5098 027224 177777 052525 "WORD  —-1,52525
5099 027230 040200 000000 000000 2%: "WORD  40200.,0,0,0 :F SRC
5100 027240 003377 177777 3. "WORD  3377,-1 SFRACTIONAL RES.
§101 027244 177777 052525 "WORD  =1,52525
§102 027250 000000 000000 000COQ &$: .WwORD 0,0.0.0 :INTEGER RES.
5103 027260 177777 177777 177777 5%: "WORD  =1,=1.-1,-1 "ERROR FRA(CT]ONAL WES.
5106 027270 000000 000000 177777 6%: ‘worD  0,0,-1,-1 "ERROR INTEGER RES.
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TEST & 17 - MODD TEST
5105 027300 000200 7% 200 :FPS BEFORE FXECJUTICN.
S106 027302 0C0200 200 JFPS AFTER EXFCUTJON.
5107 027304 104070 8%: ERROR +70
5108 027306 00040 BR  —9%
5109 027310 104107 ERROR  +107 ;ST 446 TO 126 INTO 127 (BUT FD)
2};? 027312 9% :
|

5112 sMODD TEST WITH EXPONENT OF THE RESULT = =63, IN ROUND MODE.
S113 027312 HHH13:

027312 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5114 027314 004737 027416 JSR P(C ,MODDSUB
5115 027320 040300 000000 000000 18%: .WORD 40300,0,0.0 s AC
5116 027330 020200 000000 000000 2%: .WORD 20200,0.,0.1 2FSRC
5717 027360 020300 000000 000000 3%: .WORD 20300,0,0,2 :FRACT]IONAL RES.
5118 027350 000000 0000C0O 000000 4$: .WORD 0.0.0,0 ; INTEGER RES.
5119 027360 000000 000030 177777 S$: .WORD 0,0,-1,=-1 :ERROR FRACTIONAL RES.
§120 027370 177777 177777 1727777 6%: LWORD -1,-1,-1,-1 :ERROR INTEGER RES.
5121 027400 000200 7%: 200 :FPS BEFORE EXECUTION.
5122 027402 000200 200 :FPS AFTER EXECUTION.
5123 C27404 104110 8%: ERROR  +110 :ST 127 INTO RND/TR
51246 027406 000401 BR 9%
§12S 027410 104071 ERROR +71
E}Sg 027412 000137 030014 9%: JMP HHHDONE ;GO TO THE NEXT TEST.
5128 ;THIS SUBROUTINE, MODDSUB, IS CALLED TO SETUP THE
5129 “OPERANDS, EXECUTE THE MODD INSTRUCTION AND (HECK THE RESULTS.
g;%? 21T IS CALLED THUS:
5132 : ACARG: .WORD X, X,X.X :AC OPERAND
5133 : FSRCARG: .WORD  X,X,X,X :FSRC OPERAND
5134 : FRES: JWORD X, X, XX :FRACTIONAL RESULT
513y : INTRES: .WORD  X,X.X,X SINTEGER RESULT
5136 ; ERFRES: .WORD  X.X,X,X :ERRCR FRACTION RESULT
5137 : ERINTRES: .WORD X,X,X,X :ERROR INTEGER RESULT
5138 : FPSR: .WORD X :FPS BEFORE EXECUTION
5139 : FPSA: JWORD X :FPS AFTER EXECUT]ION
5740 R ENRT:  ERROR X :FRACTION ERROR
5141 : BR (ONT
5142 ; ERR2: ERROR  +¢X : INTEGER ERROR
2}22 ; CONT: :RETURN ADDRESS
5145 - THE OPERANDS ARE SET UP (USING ACO fOR THE AC ARGUMENT). THE MODD
5146 SINSTRUCTION IS EXECUTED. THEN THE RESULTS ARE RETRIEVED.
5147 “THE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRECT
5148 “THEN THE INTEGER PART IS COMPARED WITH [NTRES. IF BOTH OF THESE ARE CORRECT
5149 “THEN THE FPS IS COMPARED WITH FPSA., AFTER EXECUTION IF NO ERRORS OCCURRED

S THEN MODDSUB WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

21T IS REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WiTH
STHE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MAT(CH

:THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTJCIPATED
-FAJLURE MATCHES THE TRUE RESULT THEN MODDSUB 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
SFAJLURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTFD HERE.

;;2 A 2¢TESRIS MADE HOWEVER, MODDSUB WILL RETURN CONTROL TO THE ERROR
JCALL l.

(Vo IV TV T N TV TV, [V, [V, IV, IV |
[P U S U S S Y R Y
gmwmmmmmmmm

OW NN W= 0O
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561 027416 012601 MODDSUB: MOV (SP)+,R GET A POINTER TO THE ARGUMENTS
162 0276420 012700 (00200 MOV #200,RC ;SET FD MODE.

5163 0276424 170100 LCFPS RO

5164 027426 010100 MOV R1,RO :SET UP ACO

5165 027430 172410 LDD (RO) ,ACO

5166 027432 012700 025676 MOV #MODP1 RO :PUT A BACKROUND PATTERN INTO A(1.
5167 027636 172510 LDD (ROY ,AC1

6168 027440 016100 000060 MOV ¢0(R1),RO :SET UP THE FPS.

5169 027444 170100 LDFPS RO

5170 027446 012737 027462 001236 MOV #13,8TMP?

5171 027454 010100 MOV R1,R0O :COMPUTE THE ADDRESS OF THE FSRC.
2};% 027456 062700 0000°0 ADD #10,R0

E%;% 027462 171410 ik ¥ MODD (RO) ,ACO :EXECUTE THE TEST INSTRUCTION.
5176 0276464 170204 STFPS R& :GET THE FPS.

§177 027466 012700 0002C0 MOV #200,RO :SET FD MODE.

5178 027472 170100 LDFPS RO

€179 0276474 012700 027774 MOV #MODDTO,RO sGET THE FRACTIONAL RESULT.
5180 C27500 174010 STD ACO, (RO)

5181 027502 012700 030004 MOV #MODDT1,RO :GET THE INTEGER RESULT.

g}gg 027506 174110 STD AC1, (RO)

5184 027510 010102 MOV R1,R2 :SAVE THE DATA [N (ASE OF ERROR.
5185 027512 (€10237 001240 MOV R2,$TMP3

5186 027516 062702 000010 ADD #10,R2

S187 027522 010237 001242 MOV R2,$TMPS

5188 027526 062702 00000 ADD #10,R2

5189 027532 010237 001244 MOV R2,$TMPS

5190 027536 062702 000010 ADD #10,R2

5191 027542 010237 001246 MOV R2,$TMP6

5192 027546 012737 027774 001250 MOV #MMODDTO,$TMP?7

5193 027554 012737 030004 0Q012¢2 MOV AMODDT1,$TMP10

5194 027562 016137 000062 001256 MOV 62(R1),$TMP12

g}gg 027570 010437 001254 MOV R4, $TMP11

5197 027574 012702 027774 MOV #MMODDT0,R2 sCHECK THE FRACTIONAL RESULT.
5198 027600 010103 MOV R1,R3

5199 027602 062703 000020 ADD #20 ,R3

5200 027606 012705 000004 MOV ¥4 RS

5201 027612 (022223 2%: (MP (R2)+,(R3)+

5202 027614 001020 BNE 108 :RRANCH [F INCORRE(T.

2582 027616 077503 SOR R5,2%

6205 027620 (012702 030004 MOV MODDT1,R2 ;CHECK THE INTEGER RESULT.
5206 027624 010103 MOV R1,R3

5207 027626 062703 000030 ADD #30,R3

5208 027632 012705 00C004 MOV #6 RS

5209 027636 (022223 s (MP (R2)+,(R3)+

5210 027640 001026 BNE 15% ;BRANCH IF INCORRECT.

5211 027642 077503 SOR R5,3$

5212

5213

6214 027644 026104 000067 (MP 62(R1) ,R& ;CHECK THE FPS,

2512 027650 001042 BNE 20% :BRANCH [f INCORRE{T.

5217 027652 0001¢1 000072 q$: LMP 72(R1) :RETURN,
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52641
5242
5243
5244
5245
5246
5247
5248
5249
5250
5251
5252
5253
5256
5255
5256
5257
5258
5259
5260
5261
5262
5263

5264
5265
5266
5276
5275

FP11F FLTG PNT
TEST @ 17 = MODD TEST

027656
027662
027664
027670
027674
027676
027700
027702
C27704

027710

027712
027712
027714

27716
027722
027724
027730
027734
027736
027740
027742
027744

027750
027752

027752
027754

227756
027762
027770
027772

027774
030004

030014
030014

000112

104070
000756

012702
010103
062703
012705
022223
001005
0775C3
010102
062702

000112

104071
000736

010437
016137
104072
000727
00Cv00

000000

104412

PRT B

027774

000040
000004

000064

030004

000050
000004

000070

001254
000062 001256

000000 000000
000000 000000

J
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;FRACTIONAL ERROR.

10s: MOV
MOV
ADD
MOV
(MP
BNE
S0h
MOV

ADD
JMP

50%:

Ms:
12%: ERROR

BR

TEGER ERROR.
MOV
MOV
ADD
MOV
CMP
BNE
S08
MOV
ADD

JMP

. IN
15%:

60%:

16%:
17%: ERROR

BR

;FPS INCORRECT.

20%:
21%:

MOV
MOV
ERROR
BR

.WORD
.WORD

MODDTO:
MODDT1:

HHHDONE :
RSETUP

#MMODDTO,R2
R1,R3
tLO.RS

#4 RS
(R2)+,(R3)+
118

RS,50%
R1,R2

#6646 ,R2

(Re)

+70
9%

#MODE T ,R2
R1,R3
#50,R3

#4 RS
(R2)+,(R3)+
17%

RS,60%
R1.R2
#70,R2

(R2)

+71
9%

R4 ,$TMPT
62(R1) ,$TMP1?2
+72

9%

0,0,0,0
0.,0.0.0

9

SEQUENCE

;WAS THE FRACTIONAL ERROR ANTICIPATED?

:BRANCH IF NOT ANTICIPATED.

;THE ERROR WAS ANTICIPATED SO
RETURN TO THE ERRCOR REPORT AT THE
; CALLING ROUTINE.

;:THE ERROR WAS NOT ANTICIPATED SO
“REPORT THE INCORRECT FRACTION HERE.

;WAS THE INTEGER ERROR ANTICIPATED?

:BRANCH [F NOT ANTICIPATED.

:THE ERROR WAS ANTICIAPTED SO RETURN
;TO THE ERROR REPORT [N THE CALLING
ROUTINE

;:THE ERRCR WAS NOT ANTICIPATEC SO REPORT
:THE INTEGER FAILURE HERE.

JREPORT [NCORRECT FPS.

;GO INITJALIZE 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?).

;TEST TITLE:UNDER/OVERFLOW, USING MODF WITH TRAPS DISABLED

113
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TEST # 20 - SEE COMMENT ABOVE FOR TEST TITLE

5276 .SBTT. TEST # 20 - SEE COMMENT ABOVE FOR TEST TITLE

':.t!!t*tiﬁ'iiﬁ*ttt*ttﬁl"t"'tt'l..tttﬁ'ﬁ'ttttttitttititlttt..tt'

;*TEST 20 SEE COMMENT ABOVE FOR TEST TITLE
X

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

*
.

R 22 22 2222222223222 232222222 2220220 Rt bl

5277 030016 000004 IST20: SCOPE
5278 ;UNDERFLOW TEST, WITH EXPONENT OF THE RESULT = =129, FIU = 1, FID - 1
5279 030020 M1
030020 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
5280 030022 004737 030346 JSR PC ,MODF OV
5281 030026 020123 045676 1$: "WORD  20123.45676 S AC
5282 030032 020200 000000 2% "WORD  20200.0 "FSRC
5283 030036 000123 045676 3. "WORD  123,45676 "FRACTIONAL RES.
5284 030042 000000 000600 Y "WwORD 0,0 “INTEGER RES.
5285 C30046 177777 177777 5¢: WORD -1,-1 :ERROR FRACTIONAL RES.
5286 030052 177777 177777 6%: .WORD -1,-1 ;ERROR INTEGER RES.
5287 030056 042000 7% - 42000 "FPS BEFORE EXECUTION.
5288 030060 142004 142004 :FPS AFTER EXECUTION,
5289 030062 000012 12 CFEC
§290 030064 104170 8$: ERROR  +170 “FEC INCORRECT, UNDERFLOW.
5291 030066 000401 BR 98
§292 030070 104171 ERROR  +171 SAC V1 (2.3) <= ZERD, ST 126.
gggz 030072 9% :
5295 ;UNDERFLOW EXP OF RESULT = -193, FIU = 0, FID =1
5296 030072 M2 :
030072 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5297 030074 004737 030346 JSR PC ,MODF OV
5298 030100 010200 000000 18 WORD  10200.0 :AC
5299 030104 010000 000000 2% "WORD  10000.0 “FSRC
5300 030110 000000 000000 3s: "WwORD 0,0 *FRACTIONAL RES.
5301 030114 000000 000000 48 "WwORD 0.0 *INTEGER RES.
5302 030120 177777 177777 5§ "WORD  -1,-1 "ERROR FRACTIONAL RES.
5303 030124 177777 1727777 6%: .WORD -1,-1 ;ERROR INTEGER RES.
5304 030130 005013 7% 5013 "FPS BEFCRE EXECUTION.
5305 030132 005004 5004 "FPS AFTER EXECUTION.
5306 030134 000012 12 FEC
5307 030136 000240 8% : NOP
5308 030140 000401 B8R 9%
5309 030142 104171 ERROR  +171
2219 030144 9% :
5312 ;OVERFLOW TEST WITH EXPONENT OF THE RESULT = 128, FIv =1, FID - 1
5313 030144 M3 :
030144 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5314 030146 004737 030346 JSR PC ,MODF OV
§315 030152 060052 125252 1%: WORD  60052,125252  ;AC
5316 030156 060200 000000 2%: "WORD  60200.0 “FSRC
5317 030162 000000 000000 3% "WwORD 0.0 *FRACTIONAL RES.
5318 030166 000052 125252 4%: _WORD  52,125252 “INTEGER RES.
5319 030172 000000 000000 5§ : "WwORD 0.0 "ERROR FRACTIONAL RES.
5320 030176 000000 000000 68 "WwORD 0.0 "ERROR INTEGER RES.




5321 030202
5322 030204
5323 030206
5324 030210
5325 030212
5326 030214
5327

5328 030216
5329
5330
533

5332
5333
5334
5335
5336

030216
030216
030220
030224
030230
030234
030240
030244
030250
030254
030256
030260
030262
030264
030266
030270

030270
030270
030272
030276
030302
030306
030312
030316
030322
5357 030326
5358 030330
5359 030332
5360 030334
5361 030336
5362 030340
5363 030342

041000
161006
000010
106172
000401
106173

106413
004737
060345
060200
000000
000000
000000
000345
006011
006006
000010
000240
000401
104174

104413
004737
160252
060000
000000
100052
000000
000052
041000
1461006
000010
104172
000401
104175
000137

C(kFPBBO FP1T1F FLTG PNT PRT B
TEST # 20 - SEE

030346
067654
000000
000000
000000
000000
067654

030346
125252
000000
000000
125252
000060
125252

030742
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COMMENT ABOVE FOR TEST TITLE

I4 ¥

8%:

G%:

;OVE
MMM, :

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

8%:

9%

:OVERFLOW TEST WITH EXPONENT OF
:AND FIv =1, FID =1
MMMS :

1%:
2%:
3%:
(A ¥
5%:
6%:
7%:

8%:

9%:

L 9
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41000 :FPS BEFORE EXECUTION.
}81006 ;;EE AF TER EXECUTION.
ggnon 5}72 ‘BAD FEC ON OVERFLOW.
ERROR  +173 :ST 520 TO STORE ZERO TWICE
“INTO 162
RFLOW TEST WIT4 EXPONENT OF THE RESULT = 130, FIV = 0, FID - 1
LPERR SSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,MODF OV
WORD  60345,67654 SAC
"WORD  60200.0 “FSRC
"WORD 0,0 *FRACTIONAL RES.
"WORD 0.0 *INTEGER RES.
"WORD 0.0 *ERROR FRACTIONAL RES.
"WORD  345,67654 "ERROR INTEGER RES.
6011 ‘FPS BEFORE EXECUTION.
6006 ‘FPS AFTER [XECUTION.
10 :FEC
NOP
BR 9
ERROR  +174 5ST 520 TO 162 INTO STORE ZERO TWICE.

LPERR
JSR
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
41000
1461006

THE RESULT = 128, RESULT NEGATIVE

:SET UP THE LOOP ON ERROR ADDRESS.

PC ,MODFQV

160252,125252  :AC

60000,0 :FSRC

0,0 ;FRACTIONAL RES.

100052,125252  ;INTEGER RES.

0.0 - :ERROR FRACTIONAL RES.

52.125252 ;ERROR INTEGER RES.
:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
JFEC

+172

9%

+175 ;ST 517, BAD SIGN.

MMMDONE ;GO TO THE NEXT TEST.

;THIS SUBROUTINE, MODFOV, IS CALLED TO SETUP THE
:OPERANDS, EXECUTE THE MODF INSTRUCTION AND CHECK THE RESULTS.
21T 1S CALLED THUS:

Ve %o %otV W

ACARG: .WORD X, X ;AC OPERAND

FSRCARG: .WORD X, X ;FSRC OPERAND

FRES: LMWORD XX ;FRACTIONAL RESULT
INTRES: .WORD X, X s INTEGER RESULT
ERFRES: .WORD X X ;ERROR FRACTION RESULT
ERINTRES:.WORD X, X ;ERROR INTEGER RESULT
FPSR: .WORD X ;FPS BEFORE EXECUTION
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5376 : FPSA:  .WORD X ;FPS AFTER EXECUTION
5377 : FEC: .WORD X JFEC

5378 : ERR1: ERROR  +X :FEC ERROR

5379 : B8R CONT

5380 : ERR2: ERROR  +X :INTEGER ERROR

gggg : CONT: sRETURN ADDRESS

5383 *THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODF
5384 “INSTRUCTION 1S EXECUTED. THEN THE RESULTS ARE RETRIEVFD,

5385 . “THE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRECT
5386 "THEN THE INTEGER PART 1S COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
5337 “THEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
5388 “THEN MODFOV WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

5369 “IT IS REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
5390 -THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MAT(CH

5391 “THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTICIPATED
5392 "FAILURE MATCHES THE TRUE RESULT THEN MODFOV PASSES CONTROL TO THE
5393 "ERROR CALL AT ERR1. LIKEWISE IF THE INTEGER PART OF THE RESULT IS
5394 *NOT CORRECT THEN 1T IS COMPARED WITH THE ANTICIPATED INTEGER

5395 *FAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.

5396 “IF A MATCH IS MADE HOWEVER, MODFOV WILL RETURN CONTROL TO THE ERROR
gggg :CALL AT ERR2.

5399 030346 012601 MODFOV: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS

5400 030350 012700 000200 MOV #200,R0 ©SET FD MODE.

5401 030354 170100 LDFPS RO

5402 030356 010100 MOV R1,R0 ;SET UP ACO

5403 030360 172410 LDD (RO) ,ACO

5404 030362 012700 025676 MOV #MODP1 ,RO :PUT A BACKROUND PATTERN INTO AC1.
5405 030366 172510 LDD (RO) ,ACY

5406 030370 016100 000030 MOV 30(R1) ,RO SSET UP THE FPS.

540/ 030374 170100 LDFPS RO

5408 030376 012737 030412 001236 MOV #1%,8TMP2

5409 030404 010100 MOV R1,R0 :COMPUTE THE ADDRESS OF THE FSRC.
gz;g 030406 062700 000004 ADD #4 ,RO

gz}g 030412 171410 1%: MODF (RO) ,ACO ;EXECUTE THE TEST INSTRUCTION.

5414 030414 170204 STFPS R& :GET THE FPS.

5415 030416 170305 STST RS <GET FEC.

5416 030420 012700 000200 MOV #200,R0 :SET fD MODE.

5417 030424 170100 - LDFPS RO

5418 030426 012700 030722 MOV A#MODF DO, RO :GET THE FRACTIONAL RESULT.

5419 030432 174010 STD ACO, (RO)

5420 030434 012700 030732 MOV #MODFD1,RO :GET THE INTEGER RESULT.

gzgg 030440 174110 STD AC1, (RO)

5623 030442 010102 MOV R1.RZ :SAVE THE DATA [N CASE OF ERROR,
5424 030444 010237 001240 MOV R2,$TMP3

5425 030450 062702 000004 ADD #4 R2

5426 030454 010237 001242 MOV R2,$TMP4

5427 030460 062702 000004 ADD ¥4 ,R2

5428 030466 010237 001244 MOV R2,$TMPS

5429 030470 062702 000004 ADD #4 ,R2

5430 030474 010237 001246 MOV R2.,$TMP6

5431 030500 012737 030722 001250 MOV #MODF DO, $TMP7
5432 030506 012737 030732 001252 MOV #MODFD1,$TMP10
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5633
5634
5435
5436
5437
5438
5439
5440
5441
5442
5443
5444
5445
5446
5447
5448
5449
5450
5451
545¢
5453
5454
5455
5456
5457
5458
5459
5460
5461
5462
5463
5464
5465
5466
5467
5468
5469
5470
5471
5472
5473
5474
5475
5476
5477
5478
5479
5480
5481
5482
5483
5484
5485
5486
5487
5488
5489

030514
030520
030526
030532

030540
030544
030550
030552
030560

030562
030566
030572
030574
030602

030604
030610

030612
030616

030620

030624
030624
030626

030630
030634
030636
030644
030646
030650

030654

030656
C30656
030560

030662
030666
030674
03067¢

030700
030704
030712
030714
030720

010437
016137
010537
016137

012702
026112
001025
026162
001021

012702
026112
001016
026162
001012

026104
001024

026105
001030

000161

104165
000774

026112
001010
026162
001004
010102
062702

000112

104166
000757

010437
016137
104167
000750

010537
016137
010102
062702
000112

001254
000032
001260
000034

030722
000010
000012
030732
000014
000016
000032
000034

000044

000024
000026

000042

001254
000032

001260
000034

000036

N
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001256
001262

000002

000002

000002

001256

001262

MOV R4 ,$TMP1T
MOV 32(R1),$TMP1?2
MOV RS,$TMP13
MOV 34 (R1) ,$TMP14
MOV MMODF DO ,R2
(MP 10(R1),(R2)
BNE 108
CMP 17(R1),2(R2)
BNE 103
MOV #MO R2
CMP 14(R R2)
BNE 155
CMP 16(R1),2(R2)
BNE 15%
CMP 32(R1) R4
BNE 20%
{mMpP 34(R1),RS
BNE 25%

9%: JMP 44 (R1)

:FRACTJONAL ERROR.

10%:

12%: ERROR +165
BR 9%

; INTEGER ERROR.

19%: CMP 24(R1),(R2)
BNE 16%
CMP 26(R1),2(R2)
BNE 16%
MOV R1,R2
ADD #62 R2
JMP (R2)

16%:

17%: ERROR +166
BR 9%

:FPS INCORRECT,

20%: MOV R4 ,$TMP11
MOV 22(R1) ,$TMP12

21%: ERROR +167
B8R 9%

;REPORT FEC ERROR.

25%: MOV RS,.$TMP13
MOV 34(R1),$TMP14
MOV R1,R?
ADD #36,R°
JMP (R2)

9

;CHECK THE
;BRANCH IF

JCHECK THE
JBRANCH IF

:CHECK THE
:sBRANCH [F

;CHECK THE
;BRANCH [F

sRETURN.

;THE ERROR WAS NOT ANTICIPATED SO
*REPORT THE INCORRECT FRACTION HERE.

s THE ERROR WAS ANTICIAPTED SO RE TURN
“TO THE ERROR REPORT IN THE CALLING

:ROUTINE.

:THE ERROR WAS NOT ANTICIPATED SO REPORT

FRACTIONAL RESULT.

INCORRECT.

INTEGER RESULT.
INCORRECT.

FPS.
INCORRECT.

FEC.
INCCRRECT.

;WAS THIS ERROR ANTICIPATED?
JBRANCH IF NOT.

“THE INTEGER FAILURE HERE.

;REPORT INCORRECT FPS,

SEQUENCE

117
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TEST # 20 - SEE COMMENT ABOVE FOR TEST TITLE
gzg? 030722 000000 000000 000000 M™ODFDO: .WwORD  0.0.0.0
5492 030732 000000 000000 000000 MODFD1: .wORD  0.0.0.0

5493
5694 030742 MMMDONE :
0307462 104412 RSc TUP ;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 CONTROL G?).

5435

5496

5497

5505

5506 ;TEST TITLE :UNDER/OVERFLOW, USING MODD WITH ThaPS DISABLED
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TEST # 21 = SEE COMMENT ABOVE FOR TEST TITLE
5507 LSRTTL TEST & 21 - SEE COMMENT ABOVE FOR TEST TITLE
R AR R R R AR AN AR AN RN R AR AR TR AN AR TR F A RANRNR AN SN R AR A
JeTEST 27 SEE COMMENT ABOVE FOR TEST TITLE

E-THIS IS A TEST OF THE MODD INSTRUCTION'S OVE? FLOW AND UNDER FLOW
<«(ONDITIONS. A SUPROUTINE IS USED TO SET UP THE OPERANDS, EXECUTE THE
:*MODD INSTUCTION AND (HECK THE RESULTS.

X

L[4
Y Y 2 3 2222222222222 222%23 2222223222 R 222 2202200l Rl il idt

508 030746 000004 TST21: SCOPE
5509 :UNDERFLOW TEST WITH EXPONENT OF THE RESULT = =129, FIU =1, FID - 1
5510 030746 RNANT
030746 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5511 030750 004737 031362 JSR PC ,MODDOV
§512 030754 020252 125250 18: _WORD  20252,125252  :AC
5513 030760 125252 125252 "WORD  125252,125252
5514 030764 020100 000000 000000 2%: "WORD  20100.0.0.0 :FSRC
5515 030774 000177 177777 177777 3%: .WORD 177,=1,=1,-1 :FRACTIONAL RES.
§516 C31004 000000 0C0O000 000000 4$: "WORD 0,0.0.,0 “INTEGER RES.
§517 031014 020252 125252 5% : "WORD 202527125252  :ERROR FRACTIONAL RES.
5518 031020 125252 125252 "WORD  125252,125252
§519 031024 000000 0G0000 177777 6$: "WORD 0,0,-1.-1 -ERROR INTEGER RES.
5520 031034 042200 78 42200 “FPS BEFORE EXECUTION.
5521 031036 142204 142206 “FPS AFTER EXECUTION.
5522 031040 000012 12 FEC
56823 031042 104201 8%: ERROR +201 :FEC INCORRECT ON UNDERFLOW.
5524 031046 000401 BR 98
5525 031046 104202 ERROR  +202 :ST 155 (BUT FD)
gggg 631050 9% :
5528 :UNDERFLOW TEST WITH EXPONENT OF THE RESULT = -193, FIU = 0, FID - 1
£529 031050 NAN2 :
031050 104413 LPFRR :SET UP THE LOOP ON ERROR ADDRESS.
5530 031052 004737 031362 JSR PC ,MODDOV
5531 031056 010000 000000 1$: _WORD  10000.0 SAC
5532 031062 123456 000000 "WORD  123456.0
5533 031066 010200 000000 000000 2%: "WwORD  10200,0,0.0 :FSRC
5534 031076 000000 000000 000000 3$: "WwORD 0.0.0.0 *FRACTIONAL RES.
5535 031106 000000 000000 000000 4$: "WORD 0.0.0.0 “INTEGER RES.
5536 031116 000000 000000 000000 S§$: "WORD 0.0.0.0 "ERROR FRACTIONAL RES.
5537 031126 000000 000000 6% "WORD 0.0 "ERROR INTEGER RES.
5538 031132 123456 000000 "WORD  123456.,0
5539 031136 005213 7% 5213 :FPS BEFORE EXECUTION.
5540 031140 005204 5204 “FPS AFTER EXECUTION.
5541 031142 000012 12
§542 031144 000240 8$: NOP
5543 031146 000401 BR 9%
5544 031150 1042u3 ERROR  +203 :ST 047 (BUT FD).
ggzg 031152 98 :
5547 _ :OVERFLOW TEST WITH EXPONENT OF THE RESULT = 128, FIV =1, FID = 1
5548 031152 NNN3 :
031152 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5549 031154 004737 031362 JSR PC ,MODDOV
§550 031160 060252 125252 1$: _WCRD  60252,125252  :AC(
5551 031164 125252 125252 "WORD  125252,125252




555¢ 031170
5553 031200
54 031210
55 031220
56 031230
57 031234
031240
031242
031244
031246
031250
031252
031254

031254
031254
5568 031256
5569 031262
5570 (31266
5571 031272
5572 031302
5573 031312
5574 031322
5575 031332
5576 031336
5577 031342
5578 031344
5579 031346
5580 031350
5581 031352
5582 031354
5583 031356
5584
5585
5586
5587
5588
5589
5590
5591
5592
5593
5594
5595
5596
5597
5598
5599

COMMENT

060100
CGo000
000177
000090
000177
125252
041200
141206
000010
104204
000401
104205

104413
004737
060200
125252
060200

000137

CKFPBBO FPI1F FLTG PNT PRT B
TEST # 21 - SEE
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ABOVE FOR TEST TITLE

000000
000000
177777
000000
177777
125252

031362
000000
0C0000
000000
000000
000000
000000
000000
000000

031770

000000
000000
177777

000000

000000
0000C0
000000
000000

0 10
SEQUENCE

2s: .WORD  60100,0.0.0 ;FSRC
3$: .WORD 0,0,0,0 “FRACTIONAL RES.
L% "WORD  177.-1,-1,-1 “INTEGER RES.
5% : 'WORD 0,0.0,0 “ERROR FRACTIONAL RES.
6%: "WORD  177.-1 “ERROR INTEGER RES.
"WORD  125252,125252
7% 41200 :FPS BEFORE EXECUTION.
}81206 ;;?g AFTER EXECUTION.
8% : ggnop 5%3‘ “FEC BAD ON OVERFLOW.
o ERROR  +205 :ST 520 TO 162 INTO 163 (BUT 7D).
;OVERFLOw TEST WITH EXPONENT OF THE RESULT = 130, FIV = 0, FID = 1
NNNG :
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
_SR PC ,MODDOV
1%: .WORD  60200,0 ;AC
CWORD  125252.0
28: "WORD  60200,0,0.0 :FSRC
3: .WORD 0,0,0,0 SFRACTIONAL RES.
4$: 'WORD 0.0.0,0 S INTEGER RES.
5$: 'WORD 0.0.0,0 “ERROR FRACTIONAL RES.
6%: "WORD  400.0 “ERROR INTEGER RES.
"WORD  125252.0
7%: 6211 :FPS BEFORE EXECUTION.
6206 “FPS AFTER EXECUTION.
10 :FEC
8%: NOP
BR 9s
ERROR  +206 :ST 520 TO 162 INTO STORE ZERO TWICE.
9% : JMP NNNDONE ;GO TO NEXT TEST.

:THIS SUBROUTINE, MODDOV, IS CALLED TQ SETUP THE
-OPERANDS, EXECUTE THE MODD INSTRUCTION AND (HECK THE RESULTS.
JIT IS CALLED THUS:

ACARG: .WORD X, X, X,X ;AC OPERAND
FSRCARG: .WORD X, X, X X ;FSRC OPERAND
FRES: .WORD X X, X, X JFRACTIONAL RESULT
INTRES: .WORD X, X, X, X s INTEGER RESULT
ERFRES: .WORD X, X,X,X ;ERROR FRACTION RESULT
ERINTRES:.WORD X, X, X, X JERROR INTEGER RESULT
FPSB: .WORD X ;FPS BEFORE EXECUTION
FPSA: .WORD X ;FPS AFTER EXECUTION
ERR1: ERROR  +X ;FRACTION ERROR

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

S THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODD

S INSTRUCTION 1S EXECUTED. THEN THE RESULTS ARE RETRIEVED.

STHE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THiS IS CORREC!?
STHEN THE INTEGER PART |S COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
“THEN THE FPS IS COMPARED w!TH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
:THEN MODDOV WILL RETURN TO (ONT. [F THE FPS WAS INCORRECT

120
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i 5608

5609
5610
561"
5612
5613
5614
5615
5616
5617
5618
5619
5620
56¢1
5622
5623
5624
5625
5626
5627
5628
5629
5630
5631
5632
5633
5634
5635
5636
5637
5638
5639
5640
5641
5642
5643
5644
5645
5646
5647
5648
5649
5650
5651
5652
5653
5654
5655
5656
5657
5658
5659
5660
5661
5662
5663
5664

031362
031364
031370
031372
031374
031376
031402
031404
031410
31412
031420
031622

031426

031430
031432
031434
031440
031442
031446
031450
031454

031456
031460
031464
031470
031474
031500
031504
031510
031514
031522
031530
031534
031542
031546

031554
031560
031562
031566
031572
031574
031576

171410

170305
170204
012700
170100
012700
174010
012700
176110

010102
010237
062702
010237
062702
010237
062702
010237
012737
012737
010437
016137
010537
016137

012702
010103
062703
012700
022223
001023
077003

000200

025676
000060
031424
000010

000200
031750
031760

001240
000010
001242
000010
001244
000010
001246
031750
031760
001254
000062
001260
000064

031750

000020
000004

M4A{RO M1113  2B-MAR-B1

00°23¢

001250
001252

001256
001262

;1T 1S REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH

E 10
16:47 PAGE 31-2

:THE ANTICJPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MATCH

:THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTICIPATED
FAJLURE 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 T IS COMPARED WITH THE ANTICIPATED INTEGER
SFAILURE. If THIS DOEN'T MAT(H THEN THE ERROR IS REPORTED HERF

:1F A MATCH IS MADE HOWEVER, MODDOV WILL RETURN CONTRO:. TO THi ERROR

:CALL AT ERRZ.

MODDOY: MOV
MOV
LDFPS
MOV
LDD
MOV
LDD
MOV
LDFPS
MOV
MOV
ADD

1%: 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
2%: (MP
BNE
SOR

(SP)+,R1
#200,R0O
RO

R1.RO
(RO),ACO
#MODP1,RO
(RO) ,AC1
40(R1) .RO

RO
#S$,$TMP?
R1,RO
#10.R0

(RO) ,ACO

ACT, (RO)

R1,R2
R2.,.$TMP3
#10,R2
R2.$TMP4
#10,R2
R2.,$TMPS
#10,R2
R2,$TMP6
#MODDDO,$TMP/
#MMODDD1,$TMP10
R4 ,$TMP11
62(R1),8TMP1?2
R5,$TMP13

64 (R1),8TMP14

#MODDDO , R2
R1,R3
#20,R3

#4 RO
(R2)+,(R3)+
10%

RO.Z2%

JGET A POINTER TO THE ARGUMENTS
;SET FD MODE.

JSET UP ACO
:PUT A BACKROUND PATTERN INTO AC1.
:SET UP THE FPS.

;COMPUTE THE ADDRESS OF THE FSRC.
JEXECUTE THE TEST INSTRUCTION.
JGET THE FPS,

JGET THE FPS,
:SET FD MODE.

;GET THE FRACTIONAL RESULT.
JGET THE INTEGER RESULT.

;SAVE THE DATA [N CASE OF ERROR.

sCHECK THE FRACTIONAL RESULT.

;BRANCH IF INCORRECT.

SEQUENCE

121




[

|

(kFPBBO FP11F FLTG PNT PRT B

TEST # 21 - SEt

5665 031600
5666 031604
5667 031606
5668 031612
5669 031616
5670 021620
5671 031622

COMMENT

012702
010103
062703
012700
022223
001013
077003

ABOVE FOR TEST TITLE
031760
000030

000004
2%:

MOV
MOV
ADD
MOV
(Mp
BNE
S08

MM0oDDD1,R2
R1,R3

#30 ,R3

6 RO

(R2) ¢+, (R3)+
15%

R0, 3%

F 10

MACRO M1113  28-MAR-B1 14:47 PAGE 31-3

JCHECK THE INTEGER RESULT.

;BRANCH IF INCORREC(T.

SEQUENCE
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TEST # 21 -~ SEE (OMMENT AROVE FOR TEST T]TLE

5673
5674
5675
5676
5677
5678
5679
5680
5681
5682
S683

5723
5765

031624
031630

031632
031636

031640

031644
031644
031646

031650
031654
031656
31662
031666
031670
031672
031674
031676

031702

031704
031704
031706

031710
031714
031722
031724

031726
031732
031740
031742
031746

031750
051760

031770
021770

026104
001027

026105
001033

000161

106176
000774

012702
010103
062703
012705
022223
0010605
077503
010102
062702

000112

104267
000754

010437
016137
104200
000745

010537
016137
010102
062702
000112

000000
000000

104412

= -
S

000062

000064

000074

031760

000050
0CG004

0000672

001254
000062

001260
000064

000066

000000
000000

00125¢

001262

000000
000000

G 10
MACRO M1113  2B-MAR-81 14:47 PAGE 32

CMP 62(R1) R4
BNE 20%
CMP 64 (R1) ,RS
BNE 25%

98 : IMP 74 (R1)

%BQACTlONAL ERROR.

128 ERROR  +17¢6
BR 9%

- INTEGER ERROR.

15¢: MOV #MODDD1,R2
MOV R1.R3
ADD #5C,R3
MOV ¥4 RS

608 : cMP (R2)+, (R3)+
BNE 17%
508 RS,608
MOV R1 R2
ADD ¥72.R2
IMP (R2)

14%:

17%: ERROR +267
BR 9%

;FPS INCORRECT.
20%: MOV R4 ,$TMPI

MOV 62(R1) ,$TMP1?2
21s: ERROR  +200
BR 9%

;REPORT FEC ERROR.
25%: MOV RS,$TMP13
MOV 664(R1),$TMP14

MOV R1,R2
ADD #66,R2
JMP (R2)

MopDDO: .wORD 0,G.0,0
mMoDDD1: .wORD 0,0.0,0

NNNDONE :
RSETUP

JCHECK THE FPS.
;BRANCH JF INCORRECT.

JCHECK THE FEC.

;RETURN,

;THE ERROR WAS NOT ANTICIPATED SO
SREPORT THE INCORRECT FRACTION HERE.

;WAS THE INTEGER ERROR ANTICIPATED?

;BRANCH IF NOT ANTICIPATED.

;THE ERROR WAS ANTICIAPTED SO RETURN
;7O THE ERROR REPORT IN THt CALLING
sROUTINE.

:THE ERROR WAS NOT ANTICIPATED SO REPORT
STHE INTEGER FAILURE HERE.

;REPORT INCORRECT FPS.

;GO INITJALIZE THE FPS AND STACK: AND
;SEE IF THE USER HAS EXPRESSED

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

SEQUENCE
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i TEST & 22 = INTERRUPT (ORRE(T FLOWS TEST

5766 LSBTTL TEST # 22 = INTERRUPT CORRE(CT FLOWS TEST

'.‘Q'.""..'.".."'""".'..t.ttt.t.tt..'.tl’..'t't'."'.t.."

*TEST 22 INTERRUPT CORRECT FLOWS TEST

«THIS IS A TEST GOF THE "CORRECT' FLOWS. THIS PART OF THE MICRO (ODE
«HAS AS ITS PURPOSE INSURING THAT INTERRUPT REQUESTS MADE DURING
*«CERTAIN LENGTHY FPP INSTRUCTIONS GET HONORED. THIS IS DONE

»IN A WAY SUCH THAT [f AN INTERRUPT REQUEST OCCURS DURING ONE

«OF THESE INSTRUCTIONS THE STATE OF THAT INSTRUCTION'S

*EXECUTION Wil B: THE SAME AS IF THAT INSTRUCTION HAD NEVER

«REEN 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 ACS UNMODIF IED.

“eTHE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

Ve Ve Ve Wy N, W, N ®s Be Qs 9 O,

o ADD (OR SUR)
il DIv
b MuL
. MOD

;«(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 SPECIAL INTERRUPT MODULE,

*WH]CH WILL PRORABLY ONLY BE PRESENT IN DEC'S MANUFACTURING ENVIRONMENT,
:«TO RUN. TH]S 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).
;*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 REu. R IS AT
:*LOCATION 777774 (NOTE THAT ALL REFERENCES TO THIS LOCATION ARE

;*MADE INDJRECT THROUGY THIS PROGRAMS LOCATION CORINT, SO THAT

:*]F THE USER HAS MODIFIED THE TEST EQUIPMENT'S STATUS REGISTER TO
:*RESPOND 10 A DIFFERENT ADDRESS LOCATION CORINT MUST BE

:*MADE TS 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
:*TH]S PROGRAM'S LOCATION CORTRP (IF THE TEST EQUIPMENT IS

:«MADE TO TRAP TO A DIFFERENT VECTOR LOCATION (ORTRP MUST (ONTAIN THE
;*ADDRESS OF THIS VECTOR).

&
L

Y 2 2222222222222 232222 222 S 2SR R A2 R ARl Al Al

B 0e b,

- .

5767 031772 000004 1ST122: S{OPE

5768 031774 132737 000200 001337 BITH #200,$ENVM ;SEE [F APT IS SELECTING TEST,
5769 032002 001406 BEQ COR1 JBRANCH TO AUTOSIZE [F NOT.

5770 032004 032777 000200 147126 817 #200,aSwR ;SEE IF THE USER HAS SELECTED THIs
5771 JTEST USING THE SWIT(H REGISTER,
5772 032012 001022 BNE COR3 ;IF SO, PERFORM TEST,

2;;2 032014 000137 033152 JMP CORDONE ELSE DO NOT RUN TEST.

5775 032020 012737 032044 000004 C(ORY: MOV #COR2,ERRVECT  ;SEE IF THE TEST EQUIPMENT'S STATUS
5776 032026 012777 000000 Q01112 MOV #C,aC0RINT JREGISTER TIMES OUT,

5777 0%3203% 012737 037032 000004 MOV #(CPSPUR,ERRVECT

5778 032042 000406 BR (OR3 ;DIDN'T TIME QUT SO START TEST,

5779
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TEST & 22 = INTERRUPT (ORRECT FLOWS TEST

5780
5781
5782
5783
5784
5785
5786
5787
5788
5789
5790
5791
5792
5793
5794
5795
5796
5797
5798
5799
5800
5801
5802
5803
5804

5805
5806
5807
5808
5809
5810
5811
5812
5813
5814
5815
5816
5817
5818

5819
5820
5821
5822
5823
5824
5825
5826
5827
5828
5829
5830
5831
5832

5833

032044
032046
032054

032060
032060
032064

032130
032132

032132
032132
032134
032140
032150
032152
032154
032156
032160
032164
032166
232170
032172

032172
032172
32174
032200
032210
032212
032214
032216
032220
032224
032226
032230
032232

032232
032232
032234

022626
012737
000137

005227
001002
104401
040005

104413
004737
040200
123456
000200
172000
000240
005037
104252
000401
104253

104413
004737
040201
032140
000217
172010
000240
005037
104252
000401
104254

104413
004737
040202
032200
000205
172020
000240
005037
104252
000401
104255

104413
004737

(37032
033152

172777
032652

000100

033134

032652
000555

033134

03313%

032652

110
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COR2: (MP (SPY+,(5P)+ :1F THE REFERENCE TIMES OuT DO
000004 MOV #(PSPUR,ERRVE(T
JMP CORDONE :NOT RUN TEST,
:TEST ADDD MODE O
COR3:
INC -1
BNE (OR33
TYPE
.WORD COMMES
(OR33:
ngRR oc. :SET UP THE LOOP ON ERROR ADDRESS.
J
000200 '%: .WORD 40200 100 200, 300 ;ACO
2s: .WORD 123456 RO
1% 200 FPS
L$: Aggo ACO,ACO STEST INSTRUCTION.
N
C.R CORFLG :RESET INTERRURT FLAG
ngOR ;gg? :NO INTERRUPT! TEST EQUIPMENT FAILED.
§?; ERROR +253 :INCORRECT STATE AT INTERRUPT,
sTEST ADD MODE 1 _ ..
(OR4:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,CORSUB
077007 1%: "WORD  40201,555,77007.111111  ;ACO
2%: .WORD 1% :RO
3% 217 ,FPS
L%: AggD (RO) ,ACO JTEST INSTRUCTION
N
(LR CORFLG ;RESET INTERRUPT fLAG
ggROR ;;22 :REPORT FAILURE. NO INTERRUPT,
ERROR +2564
11%:
;TEST ADDD MODE 2
COR5:
LEERR . :SET UP THE LOOP ON ERROR ADDRESS.
J
052525 1%: .wORD 40202 111333 52525 70707 :ACO
’s: .WORD 1% RO
3s: 205 FPS
4%: zggo (RO) + ,ACO STEST INSTRUCTION
(LR CORFLG ;RESET THE INTERRUPT FLAG
EEROR ;;22 REPORT FAILURE. NO INTERRUPT,
s ERROR +255 :CORRECT FLOWS FAILED.
:TEST ADDD MODE 3

(OR6:

LPERR
JSR

;SET UP THE LOOP ON ERROR ADDRESS
PC.,7ORSUH

125




kFPBBY FPITF FLTG PNT PRT B

TEST # 22 = INTERRUPT CORRE(T FLOWS TEST

5834
5835
5836
5837
5838
5839
5840
5841
5842
5843
5844
5845
5846
5847
5848

5849
5850
5851
585¢
5853
5854
5855
5856
5857
5858
5859
5860
5861
5862

5863
5864
5865
5866
5867
5868
5869
5870
5871
5872
5873
5874
5875
5876
5877
5878

5879
5880
5881
5882
5883
5884
5885
5886
5887

032240
032250
032252
032254
032256
032260
032264
032266
032270
032272
032274

032276

032276
032276
032300
032304
032314
632316
032320
032322
032326
032330
032332
032334
032336

032336
032336
032340
032344
032354
032356
032360
032362
032364
032370
032372
032374
032376
032400
032402

032402
032402
032404
032410
032420
032422
032424
032430
032434
032436
032440

0640203
032274
000206
172030
000240
005037
106252
000403
106256
000401
032240

104413
004737
040204

00040
104257

104413
004737
040205
032402
000213
172050
000240
005037
104252
0004C3
104260
000401
032344

104413
004737
040206
032407
000214
172060
005037
104252
000401
104261

071735

033134

033134

032652
076543

033134

0326
0343

Vi
(VLN

000001
033134

J_10

MACRO M1113  2B-MAR-81 14:47 PAGE 33=2 SEQUENCE
072766 1% LWORD  40203,71735,72746.1 SACO
’$: . WORD 10% RO
3%: 206 :FPS
6$: aggo a(R0) ¢ ,ACO STEST INSTRUCTION
(LR CORFLG ;RESET THE INTERRUPT FLAG
ggROR ;ggz :REPORT FAILURE, NO INTERRUPT.
5¢%: ngOR +$56 ;CORRECT FLOWS FAILED.
108: .WORD 1% :USED FOR THE ADDRESSING OF THE OPERAND
1y :IN THIS MODE.
;TEST ADDD MODE 4
COR7:
HEERR -SET UP THE LOOP ON ERROR ADDRESS.
070123 1%: -WORD 40204 123456 70123,45671 SACO
’%: .WORD 1$+10 0
3% 212 FPS
($: aggo -(R0O) ,ACO STEST INSTRUCTION
(LR CORFLG :RESET THE INTERRUPT FLAG
ggROR ;ggz ;REPORT FAILURE. NO INTERRUPT,
s ERROR +257 ;CORRECT FLOWS FAILED
:TEST ADDD MODE S
(OR8:
LPERR +SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.CORSUB
021076 1$%: .WORD 40205 76543,21076,54321 ;ACO
2%: .WORD 108+2 RO
3% 213 :FPS
4%: Qggo a-(R0) ,ACO STEST INSTRUCTION
CLR CORFLG :;RESET THE INTERRUPT FLAG
ggRoa ;?22 :REPORT ERROR. NO INTERRUPT,
5% ERROR  +260 :CORRECT FLOWS FAILED.
BR 11%
108 : .WORD 1%
11$:
;TEST ADDD MODE 6
COR9:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,(ORSUB
063730 1%: .WORD  40206,34353, 63730 31323 :ACO
2%: .WORD  1$-1 RO
79 214 FPS
4%: ADDD 1(R0) ,ACO STEST INSTRUCTION
(LR CORFLG
ERROR  +252 :REPORT FAILURE NO TRAP.
B8R 118
5¢: ERROR +261

12¢




“kFPBBO FPI1F FLTG PNT PRT B
TEST # 22 = INTERRUPT (ORRECT FLOWS TEST

£888
5889
5890
5891

5892
5893
5894
5895
5896
5897
5898
5895
5900
3901
5902
5903
5904
5905
5906

5907
5908
5909
5910
5911
5912
5913
5914
5915
5916
5917
5918
5919
5920

5921
5922
5923
5924
5925
5926
5927
5928
5929
5930
5931
5932
5933
5934

5935
5936
5937
5938
5939
5940

032442

032442
032642
032444
032450
032460
032462
032464
032470
032474
032476
032500
032502
032506
032506

C32506
032506
032510
032514
032524
032526
032530
032532
032534
032540
032542
032544
032546

032546
032546
032550
032554
032564
032566
032570
032572
032574
032600
032602
032604
032606

032606
032606
032610
032614
032624
032626
032630
032632

104413
004737
040210
032503
000204
172070
005037
104252
000403
104262
000401
032450

104413
004737
040211
032514
000205
1744610
000240
005037
104252
000401
104263

104413
004737
040212
032554
000210
171010
000240
005037
104252
000401
104264

032652
070107 062426

0000G1
033134

032652
033445 056677

033134

032652

1656411 046252

033134

032652
045654 054542
¢

11%:

10

K
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;TEST ADDD MODE 7

COR10:

1%:
2%:
3s:
4%:

5%:

10%:
11%:

. TEST DIVD MODE
COR11:

1¢:
2%:
3%:
6%:

5%:
11%:

s TEST

COR12:

1%:
2%:
38
4%

58 :
1

$:
JTEST
COR13:
1%:
2%:

3s:
4%:

LPERR
JSR

. WORD
. WORD
204
ADDD
CLR
ERROR

LFERR
JSR
.WORD
.WORD
205
DIVD
NOP
(LR
ERROR
8R
ERROR

MULD MODE

LPERR
JSR
.WORD
-WORD
.WORD
MULD
NOP
(LR
ERRCR
BR
ERROR

MODD MODE

LPERR
JSR
.WORD
.WORD
.WORD
MODD
NOP

:SET UP THE LOOP ON ERROR ADDRESS.
40é1o 70107 62426R35555 :ACO

108-1
FPS
a1.R0) ,ACO :TEST INSTRUCTION
CORFLG
;?22 ;REPORT FAILURE NO TRAP
;?g? :CORRECT FLOWS FAILED.
1%
1
:SET UP THE LOOP ON ERRGR ADDRESS.
PC,CORSUB
40211,33445,56677,001122 ;ACO
18 ;RO
;FPS
(RO ,ACO :TEST INSTRUCTION
CORFLG
;?22 ;REPORT FAILURE, NO TRAP.
+263 ;CORRECT FLOWS FAILED.
1
:SET UP THE LOOP ON ERROR ADDRESS.
PC,CORSUB
40212.,165411,46252,63650 ;ACO
19 RO
210 :FPS
(RO) ,ACO ;TEST INSTRUCTION
(ORFLG
;%gz :REPORT FAILURE, NO TRAP,
+264 ;CORRECT FLOWS FAILED.
1
:SET UP THE LOOP ON ERROR ADDRESS.
PC,CORSUB
40213%,45654,564542,171623 ;ACO
1% RO
412 .FPS
(RO) ,ACO :TEST INSTRUCTION.
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TEST & 22 - INTERRUPT (ORRECT FLOWS TEST

5941 032634
5942 032640
5943 032642
5944 032644
5945 032646
5946
5947
5948
5949
5950
5951
5932
5953
5954
5955
5956
$957
5958
5959
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
5970
5971
597¢
5973
5974
5975
5976 032652
5977

5978 032656
5979 032660
5980 032662
5981 032666
5982 032670
5983 032672
5984 032676
5685 032700
5986 032704
5987 032706
5988 032712

5989

5990 032716

5991 032722
032730

5992
032736

5993
5994
032744

5995
5996
5997

005037 033134
104252
000401

104265
000137 033152

005037
012601

033134

000200

172412
016100
170100
016100
010102
062702
010237

005037
012777
012737
012777

000161

000012
000010

000014
001236

177776
032750
177777
177777

000014

L
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000220
033134

000202

(LR

ERROR

BR
5%: ERROR
1% JMP

10
CORFLG
;?22 ;REPORT FAJLURE NO TRAP.
+265 ;CORRECT FLOWS FAJLED.

CORDONE ;FINISHED TEST.

:THIS SUBROUTINE, CORSUB, IS CALLED TO SET UP THE OPERANDS

;AND CHECK THE RESULTS IN THIS TEST. IT

1¢:
2$:
1%
4%:

5%:
10%:
1M

[P E YR IETYEEIEIE TR EE FE FE K K X

— e

*CORSUB W]

IS CALLED THUS:

JSA PC,CORSUB

.WORD X, X, X,X :ACO OPERAND

.WORD X ;RO

.WORD X ;FPS

INST ;TEST INSTRUCTION TO BE
JEXECUTED.

ADR ;AN ADDRESS OFFSET FOR
:CERTAIN MODES OR NOP.

ERROR +252 :NO TRAP ERROR.

B8R 11%

ERROR +N ;CORRECT FLOWS FAILURE.

BR 11% :OPTIONAL FOR CERTAIN MODES.

WORD ADDRESS ;OPTIONAL FOR CERTAIN MODES.

L PICK UP A POINTER TC THE ARGUMENTS, IN R1. ACO, RO AND
;THE FPS WILL BE SET TO THE DESIGNATED

VALUES. THEN THE TEST MODULE

-WwILL 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. IF AN ERROR IS DETECTED THEN CORSUB WILL RETURN TO THE
:ERROR REPORT AT 5§.

*NOTE THAT A FLAG, CORFLG, IS SET TO -1 WHEN AN INTERRUPT IS PENDING.
;CORFLG 1S ZERO QOTHERWISE.

CORSUB: (LR

MOV
MOV
MOV
LDFPS
LDD
MoV
LDFPS
MOV
MOV
ADD
MOV

(LR
MOV
MOV
MOV

JMP

CORFLG ;SET FLAG TO INDICATE NO INTERRUPT
JPENDING.
(SP)+ ,R1 ;GET A POINTER TO THE ARGUMENTS.
R1.R2 :SET ACO.
#200,R0
RO
(R2) ,ACO
15(R1).R0 ;SET UP THE FPS.
R
10(R1) ,RO ;SET UP RO.
R1.RZ
#14 R2
R2.$TMP? :SAVE ADDRESS OF INSTRUCTION IN CASE
;OF ERROR.
PSW :CLEAR THE PRIORITY TO ALLOW INTERRUPTS.
#CORTV,aCORTRP ;SET UP THE INTERRUPT VECTOR.
#-1,(0RFLG :SET THE FLAG TO INDICATE

;AN INTERRUPT S PENDING,
JENABLE THE TEST EQUIPMENT'S
;TRAP FUNCTION AND GO
JEXECUTE THE INSTRUCTION.

#-1,3CORINT
14(R1)

SEQUENCE
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5998
5999
6000
6001
6002
6003

6027
6028

6030
6031
6032
6033

6035
6036
6037
6038
6039

6041
6042
6043
6044
6045

6047
6048
6049
6050
6051
6052
6053
6054

032750
032754
032756

032764
032766
032772
032774
033000
033002
033010
033014
033020
033024
033026
033032
033036
€3304
033046
033052

033054
033056
033060
033064
033066
033070
033074
033100
033102
033104
033106

033112
033116
033122
033126
033130
033132

033134
033136

03314¢

033150

(KFPBBO FP11F FLTG PNT PRT B
TEST # 22 = INTERRUPT (ORRECT FLOWZ TEST

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
022223
001003
077503
000161

000161
011637
005037
022626
104266
000407

000000
000000

177774

000110

M 10
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:TRAP 10 HERE WHEN THE INTERRUPT OCCURS.
(3313 CORTV (0 CORFLG ;FIRST SEE IF AN INTERRUPT WAS PENDING.
BNE CORTV1 :1F NOT GO REPORT AN ERROR.
000000 000162 MOV #0,a9CORINT MAKE SURE THE TEST EQUIPMENT
;IS NOT INTERRUPT ENABLED.
STFPS R4 ;GET THE FPS.
000200 MOV #200,R2 :GET ACO
LDFPS R2
033136 MOV #CORTMP ,R2
STD ACO, (R2)
033136 001240 MOV #CORTMP ,$TMP3
001244 MOV RO,$TMPS
001250 MOV R4 ,$TMP7
001254 MOV (SP) ,$TMP11
MOV R1.R2
001242 MOV R2,$TMP4
000010 ADD #10,R2
001246 MOV (R2) +,$TMP6
0C125¢ MOV (R2)+,$TMP10
001256 MOV R2,$TMP12
(MP (SP) ,R2 :SEE IF THE TRAP OCCURRED
;AT THE CORRECT ADDRESS.
B8NE CORTVO
(MP (SP)+,(SP)+ :RESET THE STA(K.
000010 CMP RO,10(R1) :SEE ]1Ff RO IS CORRECT.
BNE CORTVO :BR IF NOT CORRECT.
MOV R1,R2 ;SEE IF ACO WAS CORRECT
033136 MOV #CORTMP ,R3
000004 MOV #4 RS
1%: (MP (R2)+,(R3)+
BNE CORTVO :BRANCH IF INCORREC(CT.
SO8 R5.1%
000032 JMP 32(R1) :1F EVERYTHING IS CORRECT THEN RETURN.
000030 CORTVO: JMP 30(R1) ;CORRECT FLOWS FAILED SO GO REPORT ERROR.
001236 CORTV1: MOV (SP) ,$TMP? AN INTERRUPT OCCURRED WHEN THE FLAG
CORFLG DID NOT INDICATE THAT ONE WAS
PENDING SO REPORT SPURIOUS TRAP.
033134 CLR CORFLG
(MP (SP)+,(SP)+
ERROR  +266
8R CORDONE
CORFLG: .WORD 0
000000 000000 CORTMP: .WORD 0,0,0,0
CORINT: .WORD 177774 ;THIS IS THE ADDRESS 177774, OF THE
. TEST EQUIPMENT'S STATUS REGISTER
:THE CONTENTS OF CORINT CAN BE MODIFIED
:1F THIS STATUS REGISTER'S ADDRESS IS
+ CHANGED.
C(ORTRP: .WORD THIS 1S THE ADDRESS OF THE TEST EQUIPPENTS

110

STRAP VECTOR. | IKE THE STATUS REGISTER'S ADDRESS
:DESCRIBED IMMEDIATELY ABOVE
;THIS VECTOR CAN BE CHANGED, BUT THE
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TEST # 22 = INTERRUPT CORRECT FLOWS TEST
6055 :CONTENTS OF CORTRP MUST INDICATE THE
6056 ; CHANGE .
6057
6058 033152 CORDONE :
033152 1044712 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
g ; THE USER TYPED CONTROl G?).

6059
6060
6001
6062 033154 T1ST123:
6063
6064
6065
6066 LSRTTL END OF PASS ROUTINE
. ttttt'tl..t"i*t!ﬁttli'tﬁttitttttttttttttttttt*ttttitttitttittt
*lNCREMENT THE PASS NUMBER ($PASS)
'INDICATE END-OF =PROGRAM AFTER 1 PASSES THRU THE PROGRAM
*IF SW12=1 INHIBRIT TRACE TRAP
:*jF THERES A MONITOR GO TO IT
:*]F THERE ISN'T JuMP TO LOOP
033154 $EOP:
033154 000004 SCOPE
033156 005037 001102 CLR $TSTNM :JERO THE TEST NUMBER
033162 005037 001302 CLR $TIMES :ZERO THE NUMBER OF ITERATIONS
033166 005237 001324 INC $PASS s INCREMENT THE PASS NUMBER
033172 042737 100000 001324 BIC #100000, $PASS DOM T ALLOW A NEG. NUMBER
033200 005327 DEC (P(C)+ ..LOOP’
033202 000001 $EOPCT: .WORD 1
033204 003074 BGT $DOAGN :JYES
033206 012737 MOV (PC)+,a(PC)+ :;RESTORE COUNTER
033210 0000C1 $ENDCT: ,WORD 1
033212 033202 $EOP(CT
033214 104401 033222 TYPE .65% ;:TYPE ASCIZ STRING
033220 000407 BR 643 ::GET OVER THE AS(CIZ
;;65%:  LASCIZ <12><15>/END PASS #/
033240 66%:
033240 013746 001324 MOV $PASS ,=(SP) ,,SAVE $PASS FOR TYPEOUT
:TYPE PASS NUMBER IN OCTAL
033244 104403 TYPOS GO TYPE~=OCTAL ASCII
033246 006 BYTE 6 '-TYPE 6 DIGITS
033247 000 BYTE 0 :SUPPRESS LEADING ZEROS
033250 104401 033256 TYPE ,67% ,,TYPE ASCIZ STRING
033254 000421 BR 6693 ;:GET OVER THE ASCIZ
;;67%: .ASCIZ / TOTAL ERRORS SINCE LAST REPORT /
033320 66%:
033320 013746 001112 MOV SERTTL,~-(SP) ::SAVE SERTTL FOR TYPEOQUT
:TOTAL NUMBER OF ERRORS IN OCTAL
033324 104403 . TYPQS GO TYPE=-=QCTAL ASCI!
033326 006 BYTF 6 JTYPE 6 DIGITS
033327 000 BYTE 0 ..SUPPRESS LEADING ZEROS
033330 104401 001313 TYPE JSCRLF ::TYPE CARRIAGE RETURN, LINE FEED
033234 005037 001112 (LR $ERTTL :;CLEAR ERROR TOTAL
033340 013700 000042 $GET42: MOV a#é’ RO :;GET MON]ITOR ADDRESS

033344 001414 BtQ $DOAGN JsBF NCH [F NO MONITOR
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033346
033350
033354

033356
033356
033362
33364
033366
033370
033372
033374
033376
033376
033400
033404
033412
033414
033420
033422
033426
033432

033434
033434
033436
033440
033442

6067
6068

033446
033446
033450
033456

033460

033462
033466
033474
033500
033504

005046
012746
000426

013700
001405
000005
004710
000240
000240
000240

104400
042716
032777
001005
005137
100402
052716
012746
000002

000137
005030
000000

377

104406
032777
001131

000416

013746
012737
005737
012637
000500

PRT B

033356

000042

000020
010000

033440

000020
033434

377

040000

000004
033506
177060
000004

8 1
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(IR ~-(SP) ;2 IJNSURE THE ''T'' BIT IS CLEAR
MOV #$CLR.T,=-(SP) ;:SETUP FOR AN RTI OR RTT
BR $RTRN ::G0 DO AN RTI OR RTT TO LOAD THE PSW
:;WITH A CLEARED ''T'' BIT
$CLR.T:
MOV a#42 RO ::INSURE RO CONTAINS THE MONITORS
BEQ $DOAGN ;sRETURN ADDRESS
RESET :;CLEAR THE WORLD
$ENDAD: JSR PC. (RO) ::G0 TO MONITOR
NOP ; :SAVE ROOM
NOP ;JFOR
NOP ;ACTH
$DOAGN::
TRAP ::PUSH OLD PSW AND PC ON STACK
BIC #20, (SP) ::CLEAR THE "'T°' BIT
145526 Bl7 #RIT12,aSWR ::RUN WITH TRACE TRAP?
BNE 1% ;:BR IF NO
(oM $TBIT ::IS IT TIME FOR TRACE TRAP
8MI 1% ;:BR IF NO
BIS #20, (SP) ::SET TRACE TRAP
1%: MOV #$L00P ,~-(SP) ::JUMP TO START OF TEST
$RTRN: RT! ::RETURN=-THIS IS CHANGED TO
::AN "RTT" IF 'RTT'" IS A LEGAL
;2 INSTRUCTION
$LOOP:
JMP ad(PC)+ : JRETURN
$RTNAD: ,WORD LOOP
$TBIT: .WORD 0 ;2T BIT STATE IND!CATOR
000 $ENULL: .?YEE -1,-1,0 ::NULL CHARACTER STRING
.EVEN

145462

000004

.SBTTL SCOPE HANDLER ROUTINE

.'"l’tttttt**ttk*i'kt*tttt*tt*ttt*iﬁt*t**ttﬁ**tt*tttttt'tlﬂ‘*tt**ttt

**THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
“«AND LOAD THE TEST NUMBER($TSTNM) 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:

;eSW14=1 LOOP ON TEST
;*SW11=1 INHIBIT JTERATIONS
:*SW09=1 LOOP ON ERROR
;*SW08=1 LOOP ON TEST IN SWR<7:0>
;~CALL
;x SCOPE ::SCOPE=IOT
$SCOPE :
CKSWR ::TEST FOR CHANGE [N SOFT-SWR
1%: BIT #BIT14,3SWR :;L00P ON PRESENT TEST?
BNE $OVER ;:YES IF SW14=1
;MHRARSTART OF CODE FOR THE XOR TESTERAA#AN
$XTSTR: BR 63 ::]F RUNNING ON THE "XOR'' TESTER CHANGE

““THIS INSTRUCTION TO A 'NOP'' (NOP=240)
MOV SMERRVEC.-(SP) :-SAVE THE CONTENTS OF THE ERROR VE(TOR
MOV #5$ SNERRVEC “YSET FOR TIMEOUT

ST ar177060 “TIME OUT ON XOR?

MOV (SP)+.a#ERRVEC - -RESTORE THE ERROR VECTOR

BR $SVLAD “1GO TO THE NEXT TEST
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6069
6070

033506
033510
033514
033516
033516
033524
033526
033534
033536
033544
033552
033554
033562
033564
033570
033574
033576
033604
033606
033614
033616
033624
033626
033632
033636
033640
033646
033650
033654
033656
033662
033670
033672
033700
033706
033712
033720
033724
033730
033734
033742
33750
033754
033756
033760

022626
012637
000440

032777
001404
127737
001502
013737
032737
001406
042737
104177
105037
105737
001421
123737
101015
032777
001404
013737
000446
105037
005037
C00415
032777
001011
005737
001406

000001
000000

(00004

000400
145406

177766
000001

000001

001103
001103

001115
001000
001110

001103
001302

004000
001324

001104
001302

000001
033756
001102
001102
001106
001110
001304
000001
001102
001106

¢

MACRO M1113 28-MAR-81 14:47 PAGE 33-8 SEQUENCE
5% CMP (SP)+,(SP)+ :CLEAR THE STACK AFTER A TIME QUT
MOV (SP)+ ,a#ERRVEC ,,RESTORE THE ERROR VECTOR
BR I4 ;LOOP ON THE PRESENT TEST
68 :;4nRAREND OF CODE FOR THE XOR TESTERA4##A
145414 BIT #81708,aSWR ;;LOOP ON SPEC. TEST?
BEQ pd 3 :;BR IF NO
001102 (MPB aSWR,$TSTNM :;ON THE RIGHT TEST? SWR<?7:0:
BEQ $OVER ;:BR IF YES
033760 2%: MOV 177766 ,CPSAVE :MOVE CPU ERR REG VALUF TO LOC FOR TST ;DPMOU1
033760 BIT #3iT700,CPSAVE :SEE IF THE POWER MONITOR BIT IS ON :DPMO01
BEQ 2000% BRANCH TO CONTINUE ROUTINE IF CLEAR : DPMOO1
177766 BIC #8I1T100,177766 ;CLEAR THE BIT FOUND TO BE SET :DPMO01
EMT +177 :CALL SPECIAL POWER FAIL BIT ERROR CALL ;DPMOO1
CLRB $ERFLG ;CLEAR THE ERROR FLAG FOR NEXT TEST ;DPMOO1
20008: °SIB $ERFLG uAS THERE AN ERROR?
BEQ 3% .,BR IfF NO
001103 (MPB SERMAX, SERFLG :MAX. ERRORS FOR THIS TEST OCCURRED?
BHI 3% :BR IF NO
145324 BIT #R]1T09,aSWR ;:LOOP ON ERROR?
BEQ 4% :;BR IF NO
001106 7%: ggv §EPEER'SLPADR ::SET LOOP ADDRESS TO LAST SCOPE
v
(%: CLRB $ERFLG ;;1JERO THE ERROR FLAG
CLR $TIMES ..CLEAR THE NUMBER OF ITERATIONS TO MAKE
BR 1% ;ESCAPE TO THE NEXT TEST
145272 3%: BIT #BI1T11,a5WR ::INHIBIT ITERATIONS?
BNE 1% ;BR IF YES
TST $PASS ..IF FIRST PASS Of PROGRAM
BEQ 13 INHIBIT ITERATIONS
INC $ICNT ..INCREMENT ITERATION COUNT
001104 CMP $TIMES,SICNT :;CHECK THE NUMBER OF [TERATIONS MADE
BGE $OVER ..BR IF MORE ITERATION REQUIRED
001104 1%: MOV #1,8ICNT :2REINITIALIZE THE ITERATION COUNTER
001302 MoV SMXCNT ,STIMES ;SET NUMBER OF ITERATIONS TO DO
$SVLAD: IN(CB $TSTNM ::COUNT TEST NUMBERS
001322 MOVB $TSTNM_STESTN ;;SET TEST NUMBER IN APT MAILBOX
MOV (SP) ,$LPADR ;SAVE SCOPE LOOP ADDRESS
MOV (SP) ,$LPERR ..SAVE ERROR LOOP ADDRESS
(LR $ESCAPE ::CLEAR THE ESCAPE FROM ERROR ADDRESS
001115 MOVR #1,8ERMAX ..ONLY ALLOW ONE(1) ERROR ON NEXT TEST
145172 $OVER: MOV $TSTNM.aDISPLAY ::DISPLAY TEST NUMBER
MOV $LPADR, (SP) ;;FUDGE RETURN ADDRESS
RT] JFIXES PS
SMXCNT: 1 MAX NUMBER OF ITERATIONS
(PSAVE: .WORD O LOCATION TO SAVE CPU ERR REG CONTENTS ;DPMOOT

.SBTTL ERROR HANDLER ROUTINE

S 22 2222222232233 X22323 222222222222 Rttt il

tTHJS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
:«SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL

:*AND GO TOQ ERTYPE ON ERROR

: *THE SNITCH OPTIONS PROVIDED BY THIS ROUTINt ARE:

teSW15=1 HALT ON ERROR

:*SW13=1 INHIBIT ERROR TYPEOUTS
;*SW10=1 BELL ON ERROR
;*SwW09=1 LOOP ON ERROR
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ERROR HANDLER ROUTINE

033762
033764
033764
033766
033772
033774
034002
034010
034012
034016
034022
034026
034034
034042
034050
034052
034060
034066
034070
034076
034104
034106
034114
034114
034122
034124
034130
034134
034134
034142
034144
034152
034156
034157
034160
034162
034166
034170
34174
034176
034200
034202
034210
034212
034216
034220
034224
034230
034232
034236
034240
034244
034244
034252

000000

1046406
105237
001775
013777
032777
001402
104401
005237
011637
162737
117737
122737
001421
013737
032737
001412
042737
013737
104177
13737

032777
001004
004737
104401

122737
001007
113737
004737

000

000
000777
005737
001005
005777
100002
000000
104406
032777
001405
005737
001002
013716
005737
001405
005737
001002
13716

022737
001001

PRT B

001103

001102
002000

001306
001112
001116
000002
1645056
000177

177766
0C0001

000001
001116

033762
020000

036370
001313

000001

001114
035222

033762
164744

001000
033762

001110
001304

033762
001304
033366

D
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033760
033760

177766
033762

001116
145016

001336
034156

144730

000042

;*CALL

»
*

IBSAVE :
$ERROR:

7%:

1%:

1000%:

20%:

21%:

22%:
2%:

3%:

4%:

5%:

ERROR
.WORD

(KSWR
INCB
BEQ
MOV
BIT
BEQ
TYPE
INC
MOV
SUB
mMov8
(MP8
BEQ
MOV
BIT
BEQ
BIC
MOV
ERROR
MOV

BIT
BNE
JSR
TYPE

CMPB
BNE
MOVB
JSR
.BYTE
.BYTE
B8R
TST
BNE
TST
BPL
HALT
(KSWR
BIT
BEQ
TST
BNE
MOV
1ST
BEQ
TST
BNE
MoV

(MP
BNE

1

N : ;ERROR=EMT AND N-ERROR ITEM NUMBER
;LOC'N TO HOLD $ERRPC DURING DUAL ERR
;. TEST FOR CHANGE IN SOFT-SWR

$ERFLG ;:SET THE ERROR FLAG

’$ ::DON'T LET THE FLAG GO TO ZERO
$TSTNM,aDISPLAY ::DISPLAY TEST NUMBER AND ERROR FLAG
#RiT10,aSWR ;:BELL ON ERROR?

18 ::NO = SK]IP

JSBELL :cRING BELL

$SERTTL ::COUNT THE NUMBER OF ERRORS

(SP) ,$ERRP( ::GET ADDRESS OF ERROR INSTRUCTION
#2.8ERRPC

ASERRPC,SITEMB ;:STRIP AND SAVE THE ERROR ITEM CODE
#177,%91TEMB :SEE IF THIS IS THE POWER FAIL CALL
10008 :BRANCH AROUND ROUTINE IF IT IS

177766 ,CPSAVE  ;MOVE (PU ERR REG TO CPSAVE FOR TEST
#81100,CPSAVE ;SEE IF POWER MONITOR BIT IS SET
1000% ;BRANCH IF 0K

#81700,177766  ;CLEAR THE BIT FOUND SET

$ERRPC, IBSAVE  ;SAVE $ERRP(

+177 :CALL SPECIAL POWER MON BIT ERROR
IBSAVE , SERRP( ;RESTORE $ERRPC

#RIT13,aSWR ::SKIP TYPEOUT IF SET

20% ;:SKIP TYPEQUTS

PC,ERTYPE ;:G0 TO USER ERROR ROUTINE

JSCRLF

RAPTENV,$ENV ;;RUNNING IN APT MODE

2% ::NO,SKIP APT ERROR REPORT
$ITEMB,21% ;:SET ITEM NUMBER AS ERROR NUMBER
SC,SATvé :;REPORT FATAL ERROR TO APT

0

22% :;APT ERROR LOOP

IBSAVE :SEE IF POWER FAIL ERROR CALL

£33 :BRANCH IF NOT = HALT NOT ALLOWED
adSWR :2HALT ON ERROR

3% ::SKIP IF CONTINUE

::HALT ON ERROR!
::TEST FOR CHANGE IN SOF I-SWR

#31709,aSWR ;:LO0P ON ERROR SWIT(CH SET?

4% ::BR IF NO

IBSAVE ;SEE IF THIS IS THE PWR MNTR BIT ERROR
4% ;BRANCH IF SO - NO FUDGING ALLOWED
$LPERR, (SP) ;;FUDGE RETURN FOR LOOPING

SESCAPE ;:CHFCK FOR AN ESCAPE ADDRESS

5% ;.BR IF NONE

[BSAVE ;SEE IF THIS IS THE PWR MNTR BIT ERROR

5% ;BRANCH IF SO = NO FUDGING ALLOWED
$ESCAPE, (SP) ;;FUDGE RETURN ADDRESS FOR ESCAPE

#SENDAD 42 ::ACT=11 AUTO-ACCEPT?
6% ::BRANCH IF NO

SEQUENCE

:DPMOO1

:DPMOO1
:DPMOO1
:DPMOOT
;DPMOO1
;DPMOO1
:DPMO01
;DPMOO1
;:DPMOO1

:DPMOO1
: DPMOO1

:DPMO0O1
:DPMOO

;DPMOG
;DPMCGH
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6071
6072

6073
6C74

034254
034256
034256
034264
034266
034272
034300
034306
034310
034314

034316
034316
034320
034322
034324
034326
034330
034332
034336
034342
034346
034352

034354
034354
034360
034364
034370
034374
034376
034400
034402
034404
034406
034410

000000

032777
001013
011637
062737
122777
001002
062716
000002

010046
010146
010246
010346
010446
010546
016646
016646
016646
016646
000002

012666
012666
012666
012666
012605
012604
012603
012602
012601
012600
000002

001000

001162
177776
000377

000002

000022
000022
000022
000022

000022
000022
000022
000022

E.N
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144654

001162
144654

HALT JJYES
69%:
BIT #B1T09,3SWR
BNE ERM10
MOV (SP) , $REGO ;SEE IF ERROR #377
ADD #=2 $REGO
(MPRB  #377 ,aSREGO
BNE ERM10
ADD #2,(SP)
ERM10: RTI

.SBTTL SAVE AND RESTORF R(Q=-RS5 ROUTINES
::t't't"'*'.ﬁiiiﬁﬁ‘.Q*"'*"!t.'t"it'itt*ttiiﬁtttttttltt‘it!t.t
:*SAVE RO=-R5

;~CALL:

o SAVREG

;*UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:

W

L« TOP===(+16)

;% +2==-=(+18)

;% +4=-==R5

;% +6~--=R4

;* +8~==R3

;*+10---R?

:%+12=-==R1

;*+14--<R0

$SAVREG:
MOV RO,-(SP) ::PUSH RO ON STACK
MOV R1,-(SP) :;PUSH R1 ON STACK
MOV R2.=-(SP) ::PUSH R2 ON STA(K
MOV R3,-(SP) :;PUSH R3 ON STA(K
MOV R4 ,-(SP) ::PUSH R4 ON STACK
MOV RS5,=-(SP) ::PUSH RS ON STACK
MOV 22(SP) ,=(SP) ::SAVE PS OF MAIN FLOW
MOV 22(SP) ,=(SP) ::SAVE PC OF MAIN FLOW
MoV 22(SP) ,=(SP) ;;SAVE PS OF (ALL
E?Y 22(SP) ,=(SP) ::SAVE PC CF CALL

:*RESTORE RO-RS

c«CALL:

. RESREG

$RESREG:
MOV (SP)+,22(SP) ::RESTORE PC OF CALL
MOV (SP)+,22(SP) ::RESTORE PS OF CALL
MOV (SP)+,22(SP) :!RESTORE PC OF MAIN FLOW
MOV (SP)+,22(SP) :;RESTORE PS OF MAIN FLOW
MOV (SP)+ RS ::POP STACK INTO RS
MOV (SP) + R4 ::POP STACK INTO R4
MOV (SP)+,R3 ::POP STACK INTO R3
MOV (SP)+,R2 ::POP STACK INTO R?2
MOV (SP) + K1 ::POP STA(CK [NTO R1
E?Y (SP)+,R0O ::POP STACK [NTO RO

.SRTTL TYPE ROUTINE

"."i.tlttittttlli*i'ttit'ftttttfi..'i.'ttittt‘t't.t."""..".

“*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WlTH A Q BYTE.

SEQUENCE
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034412
034416
034420
034422
034424
034426
034432
(34440
034442
034450
034452
034456
034462
034464
034472
034474
034476
034500
034502
034504
034510
034512
034516
034520
034524
034526
034530
034532
034534
034540
034542
034546
034552
034554

034560
034564
034566
034572
034576

034600
034604
034610
034616

105737
100002
000000
000430
010046
017600
122737
001071
132737
001405
010037
004737
000000
132737
001003
112046
001005
005726
012600
062716
000002 -
122716
C01430
122716
001006
005726
104401
001313
105037
000755
00473%7
123726
001350
013746

105366
002770
004737
105337
000770

112716
004737
132737
001372

001157

000002
000001

000100

034462
035212

000040

000002
00001
000200

034752

034624
001156

001154
000001
034624
034752

000040
034624
000007

F_11
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;«THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

:*NOTE1:
;*NOTE?:
:«NOTES3: $FILLC CONTAINS
;*CALL:
:*1) USING A TRAP INSTRUCTION
[ TYPE ,MESADR
;*OR
o TYPE
;. ME SADR
$TYPE: TSTR $TPF. G
BPL 1%
HALT
BR £3
1%: MOV RO,-(SP)
MOV 22 (SP) ,RO
001336 CMPB RAPTENV,SENV
BNE 62%
001337 BITB #APTSPOOL , SENVM
BEO 62%
MOV R0,61%
JSR PC,$ATY3
61%: .WORD 0
007337 62%: BITR #APT(SUP,$SENVM
i BNE 60%
’%: MOVR (RO) +,=(SP)
BNE 4%
TST (SP)+
60%: MOV (SP)+,R0O
3% ADD #2,(SP)
RT!
4%: (MPR AHT , (SP)
BEQ 8%
CMPB #CRLF, (SP)
BNE 5%
TST (SP)+
TYPE
$CRLF
CLRR $CHARCNT
BR 2%
£e: JSR PC,$TYPEC
6%: (MPR $FILLC,(SP)+
BNE 2%
MOV $NUL L, - (SP)
7%: DECB 1(SP)
BLT 6%
JSR P(,$TYPEC
DECR $CHARCNT
BR 7%
;HORIZONTAL TAB PROCESSOR
8%: MOVB #' _(SP)
_ G%: JSR PC,STYPES
03475¢ BITR #7 ,$CHARCNT
BNE 9%

r

THE CHARACTER TO FILL AFTER.

SEQUENCE

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER (HARACTER.
$FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.

::MESADR IS FIRST ADDRESS OF AN ASCIZ STRING

::1S THERE A TERMINAL?

;:BR IF YES

;:HALT HERE IF NO TERMINAL
;JLEAVE

; 2 SAVE RO

::GET ADDRESS OF AS(CIZ STRING
:;RUNNING IN APT MODE

::NO,GO CHECK FOR APT CONSOLE
:;SPOOL MESSAGE TO APT

::NO,GO CHECK FOR CONSOLE
::SETUP MESSAGE ADDRESS FOR APT
::SPOOL MESSAGE TO APT

: ;MESSAGE ADDRESS

:;APT CONSOLE SUPPRESSED
:;YES,SKIP TYPE OUT

::PUSH CHARACTER TO BE TYPED ONTO STAC(K
;:BR IF IT ISN'T THE TERMINATOR
;:1F TERMINATOR POP [T OFF THE STA(K
:;RESTORE RO

::ADJUST RETURN PC

; cRETURN

:;BRANCH [F <HT>

; ;BRANCH IF NOT <CRLF>

:;POP  <CR><LF> EQUIV
::TYPE A CR AND LF

::CLEAR CHARACTER COUNT

J:GET NEXT CHARACTER

;:G0 TYPE THIS CHARA(TER

;21S IT TIME FOR FILLER CHARS.?
::1F NO GO GET NEXT (HAR.

::GET # OF FILLER CHARS. NEEDED
:2AND THE NULL CHAR.

::DOES A NULL NEED TC BE TYPED?
::BR IF NO--GO POP THE NULL OfF OF STACK
;GO TYPE A NULL

::DO NOT COUNT AS A (OUNT

;. LOOP

::REPLACE 1AB W]TH SPA(E
:;TYPE A SPACE

:;BRANCH IF NOT AT

:;TAB STOP

135
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6075
6076

034620
034622
0346624
034624
034630
034632
0345636
034647
034646
034650
034650
034654
034656
034662
0364666
034672
034674
034674
034676
34676
034702
034704
034712
034714
034722
034730
034732
034736
034740
034746
034750
034752
034754

-

005726
000724

105777
100022
017746
042716
122716
001012

105777
100375
117716
042716
122716
001366

005726

105777
100375
126627
001420
116677
122766
001003
105037
000406
122766
001402
105227
000000
000207

PRT B

1646314
144310
177600
000023
164270
144264

177600
000021

144246
000002

000002
000015

034752
000012

e
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000021

144230
000002

000002

TST
BR

TST8
B8PL
MOV
BIC
(MPS
BNE

TST8
BPL
MOVB
BIC
(MPB
BNE

TST

1STR
B8PL
(MPB
BEQ
MOVR
(MPR
BNE
(LRB
BR
1%: {MPB
BEQ
INCB
$CHAR(NT :
$TYPEX: RTS

$TYPE(:

101%:

102%:
10%:

. WORD

(SP)+
23

a$TkS

10%
a$TkB,=(5P)
#177600, (SP)
#S$XOFF , (SP)
102%

a$TKS

101%

as$TkB, (SP)
#177600, (SP)
#$XON, (SP)
101$

(SP)+

3$TPS

108

2(SP) ,#%XON
$TYPEX
2(SP) ,a$TPB
#(R,2(SP)
1

$CHARCNT
$TYPEX

RLF ,2(SP)
$TYPEX
(PC)+

0

PC

::POP SPA(CE OFF STA(K
::GET NEXT CHARACTER

:;CHAR N KYBD BUFFER?
..BR 1F NOT

;GET CHAR
..STR]P EXTRANEQUS BITS
::WAS CHAR XOFF
;:BR If NOT

J:WAIT FOR (HAR

:;GET (HAR
JiSTRIP T
JoWAS IT XON?
::BR [F NOT

JFIX STACK
;sWAIT UNTIL PRINTER IS READY

;1S CHARA(CTER A RANDOM XON?

BRANCH IF YES

:LOAD CHAR TO BE TYPED INTO DATA REG.

;1S CHARACTER A CARRIAGE RETURN?
..BRANCH IF NO

EE?;°CLEAR CHARACTER COUNT

X
..IS (HARACTER A LINE FEED?
..BRANCH IF YES

;JCOUNT THE CHARACTER

s CHARACTER COUNT STORAGE

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

- t..ﬁit.I"..l‘l‘.tt"'tti'*l’"'*'tﬁﬁltiﬁttﬁﬁ*.'t..“'.".it"t"i"
T*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
:«OCTAL (ASCII) NUMBER AND TYPE IT.

t «$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO 1YPE

'CALL
" mv
: TYPOS
BYTE
BYTE

Qlll"

[ J
'
.
LJ
‘

- e$TYPON--=~ENTER HERE TO TYPE OQUT WITH THE SAME PARAMETERS AS THE (AST

NUM, = (SP)

N
M

:+$TYPOS OR $TYPOC

NUM, ~(SP)

; :NUMBER TO BE TYPED
;CALL FOR TYPEOQUT

::N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE

::M=1 OR 0
:1=TYPE LEADING ZEROS
0 SUPPRES> LEADING ZEROS

::NUMBER T0 BE TYPED
JCALL FOR TYPEOUT

*$TVPOC---ENTER HERE FOR TYPEQUT OF A 16 BIT NUMBER

"(ALL:

" MOV
;* TYPON
;vCALL:

:' MOV
i TYPO(

NUM, = (SP)

;;NUMBER T0 BE TYPED
;s CALL FOR TYPEQUT

SEQUENCE 136

:MJDOO1
;MJDOO1
:MJDO01
:MJDOOT
:MJD00
:MJDOO1
;MJDOO1
;MJDOO?
:MJD001
:MJD001
:MJDO01
:MJDOO
:MJDOOT
:MJDOO1
:MJD0OO1
;MJD001

;MJIDOC
;RANOO1
;RANOO1
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BINARY TO QOCTAL (ASCI]) AND TYPE

036756 01764¢ 000000 $TYPQS: MOV a(SP),=(SP) :;PICKUP THE MODE
03762 116637 (00001 035201 MOVR 1(SP),SOFJLL :2LOAD ZERO FILL SWIT(H
034770 112637 035203 MOVR (SP)+,$OMODE+1 ;;NUMBER OF DIGITS TO TYPE
034774 062716 000002 ADD #2,(SP) ::ADJUST RETURN ADDRESS
035000 000406 BR $TYPON
035002 112737 000001 035201 $TYPO(: MOVRB #1,80FILL ::SET THE ZERO FILL SWITCH
035010 112737 000006 135203 MOVB #6,SOMODE +1 ::SET FOR SIX(6) DIGITS
N35016 112737 000005 (35200 STYPON: MOVB #5,80CNT ::SET THE ITERATION COUNT
035024 010346 MOV R3,-(SP) ::SAVE R3
035026 010446 MOV R4 ,-(SP) ::SAVE R4
035030 010546 MOV RS,=(SP) ::SAVE RS
035032 113704 035203 MOVAR $OMODE +1 R4 ::GET THE NUMBER OF DIGITS TO TYPE
035036 0056404 NEG R4
035040 062704 000006 ADD #6,R4 ::SURTRACT IT FOR MAX. ALLOWED
035044 110437 035202 MQVR R4 , $OMODE ;:SAVE IT FOR USE
035050 113704 (3520 MOVB $OF ILL,RG ::GET THE ZERO FILL SWIT(H
035054 016605 0000*2 MOV 1¢(SP) RS ::PICKUP THE [NPUT NUMBER
035060 005003 (LR R3 ::CLEAR THE OUTPUT WORD
035062 006105 1%: ROL RS :;ROTATE MSB INTO ''C'’
C35064 000404 BR 33 ::G0 DO MSB
035066 006105 2%: ROL RS ::FORM THIS DIGIT
035070 006105 ROL RS
035072 006105 ROL RS
035074 010503 MOV RS5,R3
035076 006103 3%: ROL R3 ::GET LSB OF THIS DIGIT
035100 105337 035202 DE(CB SOMODE ::TYPE THIS DIGIT?
035104 100016 8PL 7% ;:BR IF NO
035106 042703 1777270 8IC #177770,R3% ::GET RID OF JUNK
035112 001002 BNE 4% ::TEST FOR O
035114 005704 ST R4 ::SUPPRESS THIS 0?
035116 001403 BEQ 5% ::BR IF YES
035120 005204 4%: INC R4 ::DON'T SUPPRESS ANYMORE 0°'S
035122 052703 000060 BIS #'0,R3 :;MAKE THIS DIGIT ASCII
035126 05270% 000040 cs: BIS 4' ,R3Y ::MAKE ASCI] IF NOT ALREADY
035132 110337 035176 MOVR R3,8% ::SAVE FOR TYPING
03513 104401 035176 TYPE ,8% ;G0 TYPE THIS DIGIT
U35142 105337 035200 7% : DE(R $OCNT ::COUNT BY 1
035146 003347 BGT 2% :;BR IF MORE 10 DO
035150 002402 BLT 6% ;:BR [F DONE
035152 005204 INC R4 :2INSURE LAST DIGIT ISN'T A BLANK
035154 000744 B8R 2% ::G0 DO THE LAST DIGIT
£35156 012605 6%: MOV (SP)+ RS ::RESTORE RS
035160 012604 MOV (SP)+ R4 : ;RESTORE R4
035162 012603 ] MOV (SP)+,R3 ::RESTORE R3
035164 016666 (00002 (00004 MOV 2(5P) ,4(SP) :2SET THE STACK FOR RETURNING
035172 012616 MOV (SP)+,(SP)
035176 000002 RT] :;RETURN
035176 000 8S: .BYTE 0 :2STORAGE FOR ASCII DIGIT
035177 000 BYTE O ::TERMINATOR FOR TYPE ROUTINE
035,00 000 $O(NT: .BY'E 0 ::0CTAL DIGIT COUNTER
035201 000 $OFILL: .BYTE 0 ;:IERO FILL SWITCH

6077 035202 GO0000 $OMODE: .WORD 0 ;NUMBER OF DIGITS TO TYPE

6078 LSBTTL APT COMMUN]CATIONS ROUTINE

.';'ttttﬂtt'ttttttttttt"ttttttttt.t'tttltﬁttttt'ttttt!ttltttt".t

C35206 112737 000001 035450 $ATY1: MGVR #1,8FFLG ::70 REPORT FATAL ERROR
35212 112737 000001 (35446 $ATY3: MOVA a1, 8MFLG ::T0 TYPE A MESSAGF
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APT (OMMUN]CATIONS ROUTINE

€079
6080

035220
035222
035220
035230
035232
035234
035240
035242
035250
03525¢
035260
035262
035266

035450

000403
112737

010046
010146
10573%7
001450
122737
001031
132737
001425
017600
062766
005737
001375
010037
105720
001376
163700
006200
010037
012737
000413
017637
062766
013746
004737
000000

105737
001416
005737
001413
005737
001375
017637
062766
005237
105037
105037
105037
012601
012600
000207

00040

C0G001

035446
000001
000100
000004
Q00002
001316

001332

001332

001334
000004

00004
000002
177776
034412

035450
0013236
001316

000004
000002
001316
035450
035447
035446

l
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035450 $ATYG:
SATY(:

001336
001337

000004
1%:

2%:

001316
035360 3¢%:
000004

0%
5%:
10%:

11%:

001320
000004

'2%:

$MFLG:
$LFLG:
$FFLG:

BR
MOVB

MOV
MOV
TST8B
BEQ
(MPR
BNE
BITB
REQ
MOV
apD
TST
BNE
MOV
TST8
BNE
SUB
ASR
MOV
MOV
BR
MOV
ADD
MOV
SR
.WORD

TST8B
BEQ
TST
BEQ
TST
BNE
MOV
ADD
INC
CLRB
CLRB
CLRB
MOV
MOV
RTS
BYTE
.BYTE
BYTE
.EVEN

APT1S12€=200
APTENV=001
APTSPOOL =100
APT(SUP-040

TTY INPUT ROUTINE

- 'l’ﬁ.tti.tti‘ttt't.....'i.".ttt'tttﬁti'.tt'tﬁ‘.."'."l.t...t."

.SBTTL
" ENABL

LSR

$SATY(
#1,8FFLG

RO,-(SP)
R1,-(SP)
$MFLG

5%

#APTENV, SENV
3%

géPTSPOOL.SENVM

@4 (SP) ,RO
#2,4(SP)
?QSGTYPE
RO, SMSGAD
(RO) +

2%

$MSGAD RO
RO

RO, $MSGLGT
44 ,SMSGTYPE
5%

a4 (SP) 4%
#2,4(SP)
177776 ,-(SP)
SC,STYPE

SFFLG
12%

SENV

12%
SMSGTYPE
119

@4 (SP) ,SFATAL
#2,4(SP)
$MSGTYPE
$FFLG
SLFLG
$MFLG
(SP)+,R1
(SP)+,R0
PC

0

0

0

SEQUENCE

;270 ONLY REFORT FATAL ERROR

;;PUSH RO ON STACK
;:PUSH R1 ON STA(CK
;2SHOULD TYPE A MESSAGE?
::IF NOT: BR
::OPERATING UNDER APT?
;:1F NOT: BR
*2SHOULD SPOOL MESSAGES?" -
:;1F NOT: BR
::GET MESSAGE ADDR.
:;BUMP RETURN ADOR.
;:SEE IF DONE W/ LAST XMISSION?
;o1F NOT: WAIT
::PUT ADDR IN MAILBOX
::FIND END OF MESSAGE

::SUB START OF MESSAGE

:JGET MESSAGE LNGTH IN WORDS
:;PUT LENGTH IN MAILBOX
::;TELL APT TO TAKE MSG.

. :PUT MSG ADDR IN JSR L INKAGE
- :BUMP RETURN ADDRESS

::PUSH 177776 ON STACK

“SCALL TYPE MA(RO

::SHOULD REPORT FATAL ERROR?
::]F NOT: B8R
D :RUNNING UNDER APT?
;:lF NOT: BR
:2FINISHED LAST MESSAGE?
;:1F NOT: WALT
::GET ERROR #
;:BUMP RETURN ADDR.
;:TELL AFT TO TAKE ERROR
::CLEAR FATAL FLAG
;:CLEAR LOG FLAG
::C(LEAR MESSAGE FLAG
::POP STA(CK INTO R1
:POP STACK [NTO RO
:JRETURN
; ;MESSG. FLAG
;:L0G FLAG
::FATAL FLAG

:"l'!'.'."'t..i.iiﬁii"'."...'t.'!t..'.t'....'ti'.t.'...'.'.ll.
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035452
035460
035462
035466
035470
035474
035500
035504
035506
035514
035516
035522
035526
035532
035534
35540
035542
035544
035550
035552
035556
035562
035566
035570
035574
035600
035602
035606
035610
035614
035616
035624
035630
035634
035642
035644
032652
35654
035660
035664
035666
035672
035674
035700
035704
035706
035710
035712
035714
035720
035724
035726
035732

022737
001074
105777
100071
117746
042716
022726
001062
123727
001456
104401
104401
013746
104402
106401
005046
005046
105777
100375
117746
042716
021627
001005
104401
062706
000757
021627
001022
005766
001403
016677
062706
104401
123727
001003
012777
000002
004737
021627
002420
021627
003015
042726
005766
001403
00631¢
006316
006316
005266
056616
000707
104401
000720

PRT B

1643456
143452
177600
000007
001134
036071
036076
000176

036107

143374
143370
177600
000025

036064
000006

000015
000004
000002
000006
001313
001135
000100

034624
000060

000067

000060
v0000<

000002
177776

001312

J.1
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000001

143314

000001
143272

1
15 SEQUENCE

;*SOF TWARE SW]TCHM REGISTER CHANGE ROUTINE.

:*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

:*SERVICE THE TEST FOR CHANGE [N SOF TWARE SWITCH REGISTER TRAP (ALL
;*WHEN OPERATING IN TTY FLAG MOPE.

000176 001140 $CkSWR: (MP

$GTSWR:

16%:

7%:

9% :

20%:
10%:

17%:

18%:

BNE
TSTR
BPL
MOVB
BIC
(MP
BNE
(MPB
BEQ
TYPE
TYPE
MOV
TYPOC
“YPE
CLR
CLR
TSTR
BPL
MOVR
BIC
CMP
BNE
TYPE
ADD
BR
(MP
BNE
187
BEQ
MOV
ADD
TYPE
(MPB
BNE
MOV
RT]
JSR
{mp
BLT
(MP
BGT
B8IC
IS7
BEQ
ASL
ASL
ASL
INC
BIS
BR
TYPE
8R

#SWREG, SWR
15%

2$TKS

158
A$TKB,~(SP)
#2177 ,(SP)
#7,(SP)+
15%
$AUTOB, #1
15%

LSCNTLG

, SMSWR
SWREG,~(SP)

LSMNEW
-(SP)
-(SP)
A$TKS

7%

$TKB, - (SP)
#°C177,(SP)
(SP) ,#25
10%
L$CNTLU
#6,SP

19¢%

(SP) ,#15
16%

4 (SP)

11%

2(SP) ,aSWR
#6,SP
L$CRLF
$INTAG, #1
15%
#100,a8TKS

PC,STYPEC
(SP) ,#60

#60, (SP) +
2(SP)

17%

(SP)

(SP)

(SP)
2(SP)
=2(SP),(SP)
7%

, SQUES
20%

;1S THE SOFT=-SWR SELECTED?
::BRANCH ]F NO

::CHAR THERE?

::1F NO, DON'T WAIT AROUND
::SAVE THE (HAR

::STRIP-0OFF THE ASCII

::1S IT A CONTROL G?

::NO, RETURN TO USER

:;ARE WE RUNNING IN AUTO-MODE?
;:BRANCH IF YES

;2ECHO THE CONTROL-G (*G)
;:TYPE CURRENT (ONTENTS
;:SAVE SWREG FOR TYPEOUT
::G0 TYPE--OCTAL ASCII(ALL DIGITS)
:;PROMPT FOR NEW SWR
:;CLEAR COUNTER

;:THE NEW SWR

::CHAR THERE?

::1F NOT TRY AGAIN

;:PICK UP (HAR

::MAKE IT 7-BIT ASCII

;1S IT A CONTROL-U?
:;BRANCH IF NOT

:JYES, ECHO CONTROL=-U (*U)
:;IGNORE PREVIOUS INPUT
::LE1'S TRY IT AGAIN

2IS IT A <CR>?

;sBRANCH [F NO

::YES, IS IT THE FIRST (HAR?
;;BRANCH [F YES

:;SAVE NEW SWR

::CLEAR UP STA(CK

;;ECHO <CR> AND <LF>

: :RE-ENABLE TTY KBD INTERRUPIS?
: :BRANCH IF NOT

::RE-ENABLE TTY KBD INTERRUPTS
: :RETURN

:;ECHO CHAR

::(HAR < 07

; ;BRANCH IF YES

::CHAR > 7?

;:BRANCH IF YES

;:STRIP-OFF ASCII

::1S THIS THF FJRST (HAR
::BRANCH IF YES

;:NO, SHIFT PRESENT

3 (HAR OVER TO MAKE

M ROOM FOR NEW ONE.
:;KEEP COUNT OF (HAR

;:SET IN NEW (HAR

::GET THE NEXT ONE

22TYPE 2<CRO<LED>

:;SIMULATE CONTROL=U

136
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TTy INPUT ROUTINE

035734
035736
035744
035750
035752
035760
035766
035774
035776
036002
036004
636010
036014
036020
036022
036024
036032
036034
036042
036044
036052
036054
036062
036064
036071
036076
036107
6081
6082

036120
036122
036126
036130
036132
036134
036140

036142
036144
036152

011646
016666
105777
100375
117766
042766
026627
001013
105777
100375
117746
042716
022627
001366
000750
026627
001744
026627
002407
026627
003003
042766
000002

136

136

015

040

010046
016600
005740
111000
006300
016000
000200

011646
016666
000002

PRT B

000004
163174

143170
177600
000004
163142
143136
177600
000021
000004
000004
000004
000040

125

107

012
040

000002

036154

000004

000002

000004
000004
000023

000021
000140
000175
000004

015
1
2
1

—_— O
(o JVNIV, ]

K1
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.DSABL LSR
.'."t.lt"tl!'it*ttﬁ*t'ﬁi"tt'ltﬁl!ltt!t.ttttl‘ttttttttlt'ttttttttt
:-Ezls ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
;«CALL:

T RDCHR ;s INPUT A SINGLE CHARACTER FROM THE TTY
‘e RETURN HERE L CHARACTER IS ON THE STACK
D “WITH PARITY BIT STRIPPED OFF
$RDCHR: MOV (SP),=(SP) ::PUSH DOWN THE PC
MOV 4 (5P),2(SP) " SAVE THE PS
1%: ISTR  as$TKS SWAIT FOR
BPL 1% “ A CHARACTER
MOVB  a$TKB,4 (SP) “READ THE TTY
B:(C #AC<1?7>.4(SP)  ::GET RID OF JUNK IF ANY
CMP 4L(SP) , w23 SIS IT A CONTROL=S?
BNE 33 : ;BRANCH [F NO
2%: TSTR  Q$TKS “WAIT FOR A CHARACTER
BPL 2% “LOOP UNTIL ITS THERE
MOVB a$TKB, - (SP) “ GET CHARACTER
BIC #~C177.(SP) LIMAKE IT 7-BIT ASCII
CMP (SP)+, 421 “Y1S IT A CONTROL~Q?
BNE 28 S 1F NOT DISCARD IT
B8R 1% S:YES, RESUME
3% CMP 4(SP) ,#$XON 215 IT A RANDOM XON? : RANOO1
BEQ 1% “'BRANCH IF YES *RANOO1
CMP 4L(SP) ,#140 ©%1S 1T UPPER CASE?
BLT 48 S :BRANCH IF YES
CMP 4L(SP) ,#175 SIS IT A SPECIAL CHAR?
BGT 4% S *BRANCH IF YES
BIC #60,4 (SP) SMAKE IT UPPER CASE
4%: RTI >0 BACK TO USER
SCNTLU: .ASCIZ /2U/<15><12> ::C(ONTROL 'V
$CNTLG: .ASCIZ /%G/<15><12> < :CONTROL 'G""
SMSWR: .ASCIZ <15><12>/SWR = /
SMNEW: .ASCIZ / NEW = /
_SBTTL TRAP DECODER

000002

b t*tt**'ttttt*ttﬁ*tttt*titt*t*tﬁtttlttitﬁ'!ttt*ttttitttti*tttttt

S«THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE '‘TRAP'' INSTRUCTION
“«AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ALDRESS
;*0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED [T WILL
;*GO TO THAT ROUTINE.

::SAVE RO

::GET TRAP ADDRESS

: ;BACKUP BY 2

::GET RIGHT BYTE OF TRAP
;:POSITION FOR INDEXING
;o INDEX TO TABLE

;.;G0 TO ROUTINE

;:MOVE THE PC DOWN
:oMOVE THE PSW DOWN
;. RESTORE THE PSW

$TRAP: MOV RO,=(SP)
MOV 2(SP) ,RO
TST -(RO)
MOVB (ROY RO
ASL RO
MOV $TRPAD (R0O) ,RO
RTS RO
;;THIS IS USE TO HANDLE THE '‘GETPRI'' MACRO
$TRAPZ2: MOV (SP) ,=(SP)
MOV & (SP) ,2(SP)
RT1
.SBTTL TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
;*BY THE ''TRAP'' INSTRUCTION.

ROUT INE

140
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6033
6084
6085
6086
6087

TRAP TABLE

036154
036156
036160
036162
036164
036166
036170
036172
036174
036176
036200
036202

036204
036212
036220
036222
036224
036226
036230
036232
036234
036240
036244
036252
036254

036256
036264
036270
036274
036300
036302
036306
036310
(36312
036314
036316
036320
036322
036330
036336
036340
036342
036344
036346
036354
036360
036362
036364
036366

036142
034412
035002
034756
035016
035522
035452
035734
034316
034354
037074
037066
000030

012737
012737
010046
010146
010246
010346
010446
010546
017746
010637
012737
000000
000776

012737
013706
005037
005237
001375
012677
012605
012604
012603
012602
012601
012600
012737
012737
104401
037270
012716
004346
042766
005037
000002
000000
000776
000000

PRT B8

036362
000340

142700
036366
036256

036362
036366
036366
036366

142632

036204
000340

000020
033440

MACRO M1113 28-MAR-81

000024

000026

000024

000024

000024
000026

000002

$TRPAD: ,WORD
$TYPE
$TYPOC
$TYPOS
$TYPON
$GTSWR
$CKSWR
$RDCHR
$SAVREG
$RESREG
.RSET
.LPER

$TERM=,~-$TRPAD

LN
14:47 PAGE 33-17

$TRAP?
;:CALL=TYPE

TRAP+1(104401)

SEQUENCE 141

TTY TYPEOUT ROUTINE

;s CALL=TYPOC TRAP+2(104502) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
;. CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
;. CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST (CALL)
;. CALL=GTSWR TRAP+5(104405) GET SOFT-SWR SETTING

;: CALL=CKSWR TRAP+6(104406) TEST FOR CHANGE IN SOF T-SWR

2 ; CALL=RDCHR TRAP+7(104407) TTY TYPEIN CHARACTER ROUTINE

; ;CALL=SAVREG  TRAP+10(104410) SAVE RO-R5 ROUTINE

;;CALL=RESREG  TRAP+11(104411) RESTORE RO-R5 ROUTINE

;:CALL=RSETUP  TRAP+12(104412) ROUTINE TO INITIALIZE AFTER EVERY TEST
;s CALL=LPERR TRAP+13(104413) ROUTINE TO SET LOOP ON ERROR ADDRESS

.SBTTL POWER DOWN AND UP ROUTINES

T 2 23 2222222222222 22332232 3332333322222 02t Rttt el )

*POWER DOWN ROUTINE

$PWRDN: MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
HALT
BR

#SILLUP ,#PWRVEC ;,;SET FOR FAST UP
#3460 ,#PWRVEC+2 ;;PRIO:7

RO,=(SP) ;;PUSH RO ON STACK
R1,=~(SP) ::PUSH R1 ON STA(CK
R2,-(SP) ;;PUSH R2 ON STA(CK
R3,-(SP) ;:PUSH R3 ON STACK
R4 ,-(SP) ::PUSH R4 ON STA(K
RS,~-(SP) ::PUSH RS ON STACK
aSWR,=(SP) J:PUSH @SWR ON STACK
SP,$SAVR6 2 SAVE SP

H#SPWRUP ,a#PWRVEC ;;SET UP VECTOR
.~ : ;HANG UP

".'t*t*t***I’*t**t**tt***'t**ittittttt'itt*ﬁttttiﬁt*tltttiltitttttt

;POWER UP ROUTINE

$PWRUP: MOV
MoV
CLR
18: INC
BNE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
TYPE
$PWRMG :

$PWRAD :

MOV

8IC
CLR
RT!
$ILLUP: HALT
BR

$SAVR6G: O

. WORD
. WORD

#SILLUP ,@#PWRVEC ;;SET FOR FAST DOWN

$SAVR6,SP ;sGET SP

$SAVR6 ;;WAIT LOOP FOR THE TTY
$SAVR6 JoWAIT FOR THE INC

1% ;;0F  WORD

(SP)+,aSWR ;:POP STACK INTO aSwR
(SP)+,RS :;POP STACK INTO RS
(SP) +,R4 ;:POP STACK INTO R4
(SP)+,R3 :2POP STACK INTO R3
(SP) +,R2 ::POP STACK INTO R2
(SP) +,R1 :;POP STACK INTO R1
(SP)+,R0 ::POP STACK INTO RO

4$PWRDN ,a#PWRVEC ;;SET UP THE POWER DOWN VECTCR
#340,#PWRVEC+2 ;;PRIOD:7
:;REPORT THE POWER FAILURE

POWERM ;;POWER FAIL MESSAGE POINTER
(PC)+, (SP) ; sRESTART AT START
START s sRESTART ADDRESS
#20,2(SP) ;o CLEAR ''T'" BIT
$TBIT ;s CLEAR THE ''T°° BIT FLAG
;. THE POWER UP SEQUENCE WAS STAKRTED
.2 ;; BEFORE THE POWER DOWN WAS (OMPLETE

J:PUT THE SP HERE
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POWER DOWN AND UP ROUTINES
€088
6089
6090 .SBTTL ERROR TYPE OUT ROUTINE
6091 :'tt'ﬁtttﬁiititi"ﬁtt!tt*ttttttttt!it'i*lttl**tﬁttttttttttttttt'ti
A Y 2 2 R 2232222222222 X22222223 23222222 RRRRRRRtRllllhl
6092 1*THIS ROUTINE IS CALLED TO TYPE AN ERROR MESSAGE WHICH IS INCLUDED
6093 *xIN THE ERROR MESSAGE DATA TABLE. IT IS CALLED BY THE 3ERROR ROUTINE
6096 *«OR BY FIRST SETTING SITEMB EQUAL TO THE ERROR TABLE ITEM TO BE PRINTED
6095 tour AND THEN ECECUTING A:
283? : JSR PC.ERTYPE
6098 036370 104407 001313 ERTYPE: TYPE  ,SCALF :TYPE A CRLF
6099 036374 113737 001102 001232 MOVB  $TSTNM,$TMPO  :MOVE TEST NUMBER TO $TMPQ
6100 036402 042737 177400 001232 BIC #177400,$TMPO  :CLEAR THE UPPER BYTE
6101 036410 013737 001116 001234 MOV $ERRPC,$TMP1  :GET PC OF CALL
6102 036416 010046 MOV RO,-(SP) :SAVE RO
6103 036420 113700 001114 MOVB  $ITEMB,RO :GET THE ITEM NUMBER.
6104 036426 042700 177400 BIC #177400.R0 :CLEAR THE UPPER BYTE
6105 036430 001005 BNE 1% :BRANCH IF ITEM IS ZERO
6106 C36432 013746 0C1116 MOV $ERRPC,~(SP)  :MOVE THE ERROR PC TO THE STACK FOR PRINTING
6107 036436 104402 TYPOC JPRINT THE P(
6108 036440 000137 036740 JMP 22% ;JUMP TO EXIT - ALL DONE
6109 036444 022700 000377 18: (MP #377 RO :SEE IF ERROR # 1S 377
6110 036450 001005 BNE 3s *BRANCH IF NOT
6111 036452 016600 000004 MOV 4(SP) ,RO *MOVE ITEM ADDRESS ON STACK T0 RO
6112 036456 011000 MOV (RO) ,RO :MOVE ITEM TO RO
6113 036460 062700 000400 ADD #400,R0 :ADD 400 TO RO
6114 036464 010037 001320 38: MOV RO, SFATAL *SET ITEM NUMBER IN SFATAL FOR APT ; DPMOO1
6115 036470 005300 DEC RO :DECREMENT RO AND
6116 036472 006300 ASL RO *SHIFT THREE TIMES
6117 036474 006300 ASL RO 170 FORM AN INDEX
6118 036476 006300 ASL RO :FOR THE TABLE.
6119 036500 062700 001442 ADD #SERRTB, RO TADD ERROR TABLE START TO RO - FORMS STARTING ADDRESSS
6120 036504 012037 036514 48: MOV (ROY+,5% *PICK UP THE ADDRESS OF THE ERROR MESSAGE
6121 036510 001404 BEQ 63 :BRANCH IF NONE
6122 036512 104401 TYPE ;TYPE THE MESSAGE
6123 036514 000000 5 .WORD 0 :LOCATION FOR ASCII MESSAGE ADDRESS
6124 036516 104401 001313 TYPE  ,$CRLF :TYPE A <CRLF>
6125 036522 012037 036532 6%: MOV (RO)+,7% :GET THE DATA HEADER
6126 036526 001404 BEQ 8s :BRANCH IF NO HEADER
6127 036530 104401 TYPE ;TYPE THE HEADER
6128 036532 000000 7%: .WORD 0 :LOCATION FOR HEADER ADDRESS
6129 036534 104401 001313 TYPE .SCRLF ;TYPE A <CRLF>
6130 036540 010146 8$: MOV R1,-(SP) :SAVE R1
6131 036542 0102646 MOV R2.-(SP) :SAVE R2
6132 036544 010346 MOV R3,=(SP) :SAVE R3
6133 036546 012001 MOV (RQ) +,R1 :GET VHE ADDRESS OF THE DATA TABLE.
6134 036550 001503 BEQ 23$% :BRANCH TO RETURN IF NO DATA,
6135 036552 011000 MOV (R0) ,RO *GET A POINTER TO THE DATA FORMAT TABLE.
6136 036554 105710 9% 1STR (RO) 1S THE FORMAT 2ERO?
6137 036556 001003 BNE 108 *BRANCH TO CHECK FOR FORMAT (0 IF NOT
6138 036560 013146 MOV a(R1)+,=(SP)  :FORMAT ZERQ SO TYPE
6139 036562 104402 TYPOC ‘AN OCTAL NUMBER.
6140 036564 000463 BR 218 "BRANCH TO PRINT A TAB (HARACTER AFTER TABLE ENTRY
6141 036566 122710 000002 10$: (MPS #2,(R0O) ;1S THE FORMAT TWO?
6142 036572 001005 BNE 1% *BRANCH TO CHECK FOR FORMAT 3 [F NOT

6143 036574 004737 036764 JSR PC,TOCTNM ;TYPE 1ST OCTAL NUMBER




-

€144 036600
6165 036604
6146 036606
6147 036612
6148 036614
6149 036620
6150 036624
6151 036626

6152
6153 036630
6154 036634
6155 036636
6156 036640
6157 036642
6158 036643
6159 036644
6160 036646
6161 036652
6162 036654
6163 (36660
6164 036662
6165 036664
6166 036666
6167 036672
6168 036674
6169 036700
6170 036702
6171 036704
6172 036706
6173 036712
6174 036714
6175 036716
6176 036722
6177 036726
6178 036730
6179 036732
036734

6180
6181
6182 036740
6183 036742
6184 036744
6185 036746
6186 036752
6187 036754
6188 036756
6189 036760
6190 036762
6191
6192 036764
6193 036766
6194 036770
6195 036772
6196 026776

CkFPBBO FP11F FLTG PNT
ERROR TYPE OUT

ROUT INE

004737
000453
122710
001006
012703
004737
077303
000442

122710
001004
013146
104403

016

000
000433
122710
001005
012137
104401
000000
000425
122710
001005
C1313%7
104401
000000
000415
122710
001007
013102
012703
004737
077303
000401
000000
104401

005200
005711
001303
1046401
012603
012602
012601
012600
000207

013102
012246
104402
104401
000207

PRT B

036764
00C003

000004
036764

000004

000005
036662

000011
236702

000012
000006

036764

037335

001313

037337
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11%:

12%:

13%:

14%:

15%:
16%:

17%:
18%:
19%:
20%:

21%:
22%:

23%:

TOCTNM:

JSR
BR
(MPB
BNE
MOV
JSR
S0
BR

(MPB
BNE
MOV
TYPOS
BYTE
.BYTE
BR
(MPB
BNE
MOV
TYPE
.WORD
BR
CMPR
BNE
MOV
TYPE
.WORD
BR
(MP3
BNE
MOV
MOV
JSR
SOB
BR
HALT
TYPE

INC
TST
BNE
TYPE
MOV
MOV
MOV
MOV
RTS

MOV
MoV
TYPOC
TYPE
RTS

N T

PC,TOCTNM
21%
#3,(RO)
13%

#4 ,R3
PC,TOCTNM
R3,12%
218

#4, (RO)
14%
a(R1)+,-(SP)

16

0

21$
#5,(RO)
16%
(R1)+,15%

0

22%
#11,(RO)
18%
@(R1)+,179%

0

22%
#12,(RO)
20%
d(R1)+,R2
#6,R3
PC,TOCTNM
R3,19%
2%

.$TAB

RO
(R1)
9%
.SCRLF

. (SP)+ ,R3

(SP)+ R
(SP) +,R1
(SP)+ RO
PC

a(R1)+,R2
(R2)+,~(SP)

.SPACE
PC

SEQUENCE 143

;TYPE 2ND OCTAL NUMBER

*BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY
;1S THE FORMAT THREE?

*BRANCH TO CHECK FOR FORMAT &4 [F NOT

;SET LOOP COUNTER TO TYPE & OCTAL NUMBERS

;TYPE AN OCTAL NUMBER

*SUBTRACT 1 AND BRANCH IF NOT DONE

*BRANCH TO PRINT A TAB (HARACTER AFTER TABLE ENTRY

;1S THE FORMAT FOUR?

*BRANCH TO CHECK FOR FORMAT 5 [F NOT

:MOVE THE DATA TO THE STACK FOR TYPING

;GO TYPE AN OCTAL NUMBER

;TYPE UP TO 16 DIGITS

*SUPPRESSING LEADING 2EROES.

*BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY
;1S THE FORMAT FIVE?

*BRANCH TO CHECK FOR FORMAT 11 [F NOT

:PUT THE ADDRESS OF THE ASCII STRING IN THE LOCATION
;TYPE THE ASCIZ STRING.

*LOCATION FOR THE ADDRESS OF THE ASCIZ STRING
*BRANCH TO INCREMENT RO AND CONTINUE

;1S THE FORMAT ELEVEN?

*BRANCH TO CHECK FOR FORMAT 12 IF NOT

:MOVE THE DATA TO THE STACK FOR TYPING

;TYPE THE ASCIZ STRING.

*LOCATION FOR THE ADDRESS OF THE ASCIZ STRING
*BRANCH TO INCREMENT RO AND CONTINUE

;1S THE FORMAT TWELVE?

*BRANCH TO HALT If NOT = FORMAT NOT RECOGNIZED
;MOVE THE DATA TO THE STACK FOR TYPING

sTYPE SIX OCTAL NUMBERS

STYPE AN OCTAL NUMBER

*SUBTRACT 1 AND BRANCH IF NOT DONE YET

BRANCH 7O PRINT A TAB (HARACTER AFTER TABLE ENTRY

CPRINT A TAB AFTER TYPING A DATA TABLE ENTRY
:OF ALL FORMATS EXCEPT FORMATS 5 OR 11
sPOINT TO THE NEXT FORMAT

:HAS THE END OF THE DATA TABLE BEEN REACHED?
*BRANCH BACK [F NOT

;DONE.

*RESTORE R1,R2 AND R3

;:RESTORE RO.
:AND RETURN.

;FORMAT TWO SO TYPE TWO

;OCTAL NUMBERS.

;TYPE THE OCTAL NUMBER
EYTE A SPACF CHARA(TER
X
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FPP SPURIOUS TRAP TO 244 HANDLER

€197
6198

6199
6200
6201
6202
6203
6204
6205
6206
6207
6208
6209
6210

037000
037004
037006
037010
037014
937016
037022
037024

011637
022626
170200
010037
170300
010037
104247
104412

001236

001240
001242

€211
6212
6213
6214
6215

6216
6217
6218
6219
6220
6221

C37026 000137 033154

037032
037036
037040
037042

011637
022626
104250
104412

001236

6222
6223
6224
6225
6226

6227
6228
6229
6230
6231
6232

037044 000137 033154

037050
037054
037056
037060

011637
022625
104251
104412

001236

6233
6234
6235
6236
6237
6238

037062 000137 033154
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SEQUENCE

.SBTTL FPP SPURIOUS TRAP TO 244 HANDLER

s, tti*ttt*ttttitt*tttl"t**t'itti*itt*ttttt'ﬁ*t!ti'tt*'iﬁtttﬁtittt
. t'tt*tttttﬁ'kt*.*'t*tt'fi'it*tt**ﬁﬁ*ttt*tititiﬁttt'tittttttt't't

“*THIS ROUTINE HANDLES UNEXPECTED TRAPS TQ THE FPP TRAP VECTOR AT 244.
“xTHE LAST FPP INSTRUCTION EXECUTED AND ITS ADDRESS HAS BEEN RECORDED
:’THESE ALONG WITH THE FEC, FPS AND PC OF TRAP ARE REPORTED.

FDSPUR MOV (SP) ,$TMP2 ;SAVE PC OF TRAP.
CMP (SP)+,(SP)+ ;RESTORE SP.
STFPS RO ;GET FPS
MOV RO,$TMP3
STST RO :GET FEC
MOV RO,$TMPS
18: ERROR  +247
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 $EOP
.SBTTL CPU SPURIOUS TRAP TO &4 HANDLER

s *tt*tt.ttttttti**tit*tt**i*t*tt**t*i*tttit***t*l‘ttﬁittﬁtttt*it*
T T 2222222222332 23 3223 22232222222 222 Rttt ittt

*THIS ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 4.

CPSPUR: MOV (SP) ,$TMP? ;SAVE PC OF TRAP,
CMP (SP)+,(SP)+
1$: ERROR  +250
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 $EOP

.SBTTL CPU SPURIOUS TRAP TO 10 HANDLER

.. ttt**iitt***tt**ttt*t*t*‘tttttﬁ**tt*ttttitittttttttt'itttti‘it"
. ttt**tt*ttltktt*ttt*tt**tt"*t*ﬂl‘tttttﬁttttttﬁQt.tit.‘tl’itt'tt!t

*THIS ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 10.

CPTWO: MOV (SP) ,$TMP? :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 (HANGE THE SOF TWARE
SVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G2).
JMP $EOP

144
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SET LOOP ON ERROR ADDRESS ROUTINE

6239
6240

6241
6242
6243
6244
6245
6246

62467
6248
6249
6250
6251
6252
6253
6254
6255
6256
6257
6258
6259
6260
6261
6262
6263
6264
6265
6266
6267
6268
6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6286
6287
6288
6289
6290
6291
6292
6293

037066 011637 001110

037072

037074

37102
037104

037106
037114
037122
037130
037132
037136
037140
037142

037144
037162
037205
037217
037235
037250
037270
037335
037337
037342
037360
037400
037427
037455
037477
037515
037541
037563
037607
037632
037650

000002

023727

001001
104406

012737
012737
012737
011600
012706
005004
170104
000110

— —d ed el md wmd —h
N=O0O=00O
ANY SRV IV oY o N

001140

037000
037032
037050

001100

P O S QRN
NN = N — NP
QOQONONOMN

[N U G QU QU YU W R S S Y o Y e )
onNO O
WWWOO

O I NN =2 NO
VINOOONINOW

177570

000244
0000604
000010

(@) — o d e D —D
=N oO

(=
O NOHROHO—

*
.

.LPER:

RSET

1%:

MSA1:
MSA2:
MSA3:
MSA4 :
MSAS:
MSA6:

POWERM:

$TAR:
SPAC(E :
MST:
MS2:
MS3:
MSé:
MSS:
MS6:
MS7:
MS10:
MS11:
MS12:
MS37:
MS40:

LSBTTL

MOV
RTI

.SBTTL

CMP

BNE
CKSWR

MoV
MOV
MOV
MOV
MOV
(LR
LDFPS
JMP

.SBTT
.ASCI
.ASCI
.ASCI
.ASCI
.ASCI
.ASCI
.ASCI
.ASCI
.ASCI
.ASC!
.ASCI
LASCI
.ASCI
.ASCI
.ASCI
.ASC!
LASC!
.ASCI
LASCI
.ASCI
LAS(]

PN PN NI NI NI NN NI N NI NI NI N NI N N

c 12
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SET LOOP ON ERROR ADDRESS ROUTINE

(SP) ,$LPERR

P Y 2 222 2222222232322 22X 2232222222 i iRt sl
"itﬁitt*t*titttt'l’tt*ttttttitttt*tt*'**it*tttttttttttitttttttt.t

FLAG RESET AND (ONSOLE TEST ROUTINE

" e 2 2222222222223 233222 2332233223222 2220220 af il s )
R 2 2 232222222 72323232322222X323 3322228222222 222ttt ittt el

:*THIS ROUTINE WILL BE CALLED AT THE END OF EACH TEST 10
S«RESET THE STACK, CLEAR THE FPS AND SEE [F THE USER HAS TYPED
;* CONTROL G ON THE TERMINAL .
S«THERE IS NO PHYSICAL CONSOLE SWITCH REGISTER THEN THE CONTENTS
SxOF THE SOFTWARE SWITCH REGISTER WILL BE TYPED IN OCTAL ON THE
*TELETYPE AND THE USER CAN MODIFY IT.

IF THE USER HAS TYPED CONTROL G AND

SWR,#177570 :SEE IF THERE IS A PHYSICAL
:CONSOLE SWITCH REGISTER.

1% :BRANCH IF NO.
:OTHERWISE TYPE THE CONTENTS
:0OF THE PROGRAM VIRTUAL SWITCH REGISTER
;AND GIVE THE USER A CHANCE TO
;MODIFY IT.

#FFSPUR,FPVECT

#CPSPUR ,ERRVECT

#CPTWO, 10

(SP) ,RO :SAVE RETURN ADDRESS.

#STACK,SP :RESET THE STACK POINTER.

Sz :CLEAR THE FPS.

(RO) JRETURN.

SPECIAL MESSAGES

*TRAPPED AT:'<TAB><TABR>

"EXPECTED TRAP AT:'<TAB>

*'GOT RO:'<TAB><TAB>

"EXPECTED RO:'<TAB>

'GOT ACO: <TAB><TAB>

'EXPECTED ACO:'<TAB><TAB>

<CRLF>'POWER FAILURE. PROGRAM RESTARTING. '<CRLF>

§TA§>

*AC OPERAND:'<TABR><TAB>
"FSRC OPERAND:'<TABR><TAB>
*ACO BEFORE EXECUTION:'<TAB>
*ACO AFTER EXECUTION: '<TAB>
"EXPECTED RESULT:'<TAB>

*GOT RESULT:'<TAB><TAR>
*FRACTIONAL RESULT:'<TAB>
*INTEGER RESULT: ‘'<TAB>
'EXPECTED FRACTION: '<TAB>
*EXPECTED INTEGER:'<TAR>
'LOADED DATA:

'READ DATA:

145
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SPECIAL MESSAGES

MACRO M1113 28-MAR-81

6294 037664 105 130 120 MS615:  (ASCIZ
6295 037704 104 101 126 MS41: ASCIZ
€296 037730 104 101 126 MS42: ASCIZ
6297 0377466 107 117 126 MS43: ASCIZ
6298 037763 105 130 120 MS44: ASClZ
6299 040005 200 124 105 C(ORMES: ASCIZ

D 12

'EXPECTED DATA:
*DATA IN (RQ) FSRC:

*DATA IN A(CO:
*GOT RESULT: '

16:47 PAGE 34-2

"EXPECTED RESULT:

<CRLF>'TEST 22,

TESTING INTERRUPTS.

"<¢(RLF>

SEQUENCE

146
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- ERROR MESSAGES

6300
6301 0460044
6302 0460076
6306 040132
040132
6307 0460156
6308 040237
0460237
6309 040263
6310 040344
040344
6311 040370
6312 0404651
040451
6313 040475
6314 040556
040556
6315 040602
6316 040663
C40663
6317 040707
6318 040770
040770
6319 041014
6320 041077
041077
6321 041123
6322 0461206
0461206
6323 041232
6324 041322
041322
6325 041346
6326 041434
041434
6327 041460
6328 041546
041546
€329 041572
6330 041643
6331 041720
6332 041752
6333 042004
6334 042065
6335 042110
6339 042142
042142
6340 0462164
6341 042240
042240
6342 042262
6343 042325
- 042325
6344 042347
6345
6346 042423
042423

106
101

106
050

106
050

106
050

106
050

106
050

106
050

106
050

106
050

106
104

106
050

106
050

106
104
104
106
106
104
104
106

104
050

104
130

104
050
042249

104

—— b
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EM1:
EM2:
EM3:

EM&:

EMS:

EM6:

E™ .

EM10:

EMI1:

EM12:

EM13:

EM14:

EM1S:

EM16:

EM17:
EM20:
EM21:
EM22:
EM23:
EM32:
EM24 :

EM25:

.SBTTL
LASCIZ
ASCIZ

LASCI]
.ASCIZ

LASCI]
.ASCIZ

LASCI]
LASCIZ

LASCII
LASCIZ

.ASC!
LASC]

LASCI
.ASCI

) E 12
14:47 PAGE 35 SEQUENCE

ERROR MESSAGES
'FPS BAD AFTER (MPD (R),A.’
"ACO MODIFIED BY (MPD (R),A.’

'FPS BAD AFTER CMPD,'<(RLF>
*(BUT ENBT) STATE 225 WENT TO 475 INSTEAD OF 075.°

'FPS BAD AFTER (MPD,'<(RLF>
*(BUT ENBRT) STATE 225 WENT TO 075 INSTFAD OF 475.°

‘FPS BAD AFTER (MPD.'<(RLF>
*(BUT ENBT) STATE 035 WENT TO 075 INSTEAD OF 475.°

'FPS BAD AFTER (CMPD.'<CRLF>
*(BUT ENBT) STATE 035 WENT TO 475 INSTEAD OF 075.°'

‘FPS BAD AFTER (MPD.'<CRLF>
'(BUT ENBT YB) STATE 777 SHOULD HAVE GONE TO 007.°

‘FPS BAD AFTER CMPD.'<(CRLF>
'"(RUT ENBT Y8) STATE 777 SHOULD HAVE GONE TO 405.°

‘FPS BAD AFTER (MPD. '<(RLF>
*(BUT NBIT ZBIT) STATE 456 SHOULD HAVE GONE TO 010.°

‘FPS BAD AFTER (MPD.'<(CRLF>
*(BUT NBIT ZBIT) STATE 456 SHOULD HAVE GONE TO 110.°

‘FPS BAD AFTER (MPD. '<CRLF>
/DIDN'T TAKE THE PATH: STATE 456, 10 012, TO 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 XZRT) STATE 363 WENT TO 100 INSTEAD OF 140.°

*FPS BAD AFTER CMPD.'<(CRLF>

/DIDN'T TAKE THE PATH: STATE 777, 10 407./

'DIVD (R),A TRAPPED TO 244, FSRC=0 AND FID=1."
'FPS BAD AFTER DIVD (R),A.'

'FEC BAD AFTER DIVD (R),A.'

/DIVD (R),A DIDN'T TRAF TQ 244. FSRC=0 AND F[D=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 470.°

*DIVF (R),A FAILED.®
*(BUT Y61) WENT TO STATE 206 INSTEAD OF Q06.°

*DIVF (R),A FAILED.'

147
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63467 062445 126 12¢ 125 .ASCIZ °'TRUNCATION ERROR. FT-1.°
6348 042475 EM31:
0462475 104 111 126 ASCI1 'DIVF (R),A FAJLED.'®
6349 042517 122 117 125 .ASCIZ 'ROUND ERROR. FT=0.°
6350 042542 104 111 126 EM33: LASCIZ 'DIVD (R),A FAILED.'
6351 042565 106 120 123 EM34: LASCIZ 'FPS BAD AFTER DIVD (R),A."
6355 042617 EM3S5:
042617 104 1M 126 LASCII 'DIVD (R),A FAJLED.'<CRLF>
6356 042642 124 122 125 .ASCIZ 'TRUNCATION ERROR. FT-1.°
€357 042672 EM36:
042672 104 111 126 LASCI] 'DIVD (R),A FAILED.'<(RLF>
6358 042715 122 117 125 LASCIZ °'ROUND ERROR, FT7=0.'
6359 042740 115 125 114 EM37: LASCIZ  *MULF (R),A FAILED.®
6363 042763 106 120 123 EM4O: LASCIZ 'FPS BAD AFTER MULF (R),A.,’
6364 043015 EM4T:
0463015 115 125 114 LASCIT 'MULF (R),A FAILED.'<(RLF>
€365 043040 123 111 107 LASCIZ 'SIGN BIT BAD STATE 511.°
6366 043070 EML2:
043070 115 125 114 LASCII  'MULF (R),A FAILED.'<CRLF>
€367 G43113 116 117 122 JASCI] *NORMALIZATION FAJLED.'<CRLF>
6368 043141 050 102 125 LASCIZ  '(BUT Y62) STATE 252 WENT TO 044 INSTEAD OF 444.°
6369 043221 EM43:
043221 115 125 114 ASCII 'MULF (R),A FAILED.'<CRLF>
6370 043244 116 117 122 LASC]I  'NORMAL IZATION FAILED.'<CRLF>
6371 043272 050 102 125 LASCIZ  *(BUT Y62) STATE 252 WENT TO 444 INSTEAD OF 064.°
(372 063352 EMALSG:
043352 115 125 114 LASCII  'MULF (R),A FAILED.'<CRLF>
6373 043375 122 117 125 .ASCIZ 'ROUND ERROR. FT=0.'
6374 043420 EM4S:
043420 115 125 114 LASCIT  "MULF (R),A FAILED. <CRLF>
6375 043443 124 122 125 LASCI2 'TRUNCATION ERROR. FT=1.'
6376 0463473 106 120 123 EM46: LASCIZ 'FPS BAD AFTER MULD (R),A."
6380 043525 115 125 114 EM246: .ASCIZ °*MULD (R),A FAILED.'
6381 043550 EMG7:
043550 115 125 114 ASCII 'MULD (R),A FAILED.'<CRLF>
6382 043573 102 101 104 LASCI] °BAD CONSTANT USED IN THE MUL ALGORITHM.'
6383 043642 200 125 123 LASCIZ <CRLF>'USED 24 INSTEAD OF 56 STATE 020.°
6384 043704 EMS0:
043704 115 125 114 ASCII 'MULD (R),A FAILED,'<CRLF>
6385 043727 124 122 125 .ASCIZ °*TRUNCATION ERROR. FT=1.°
6386 043757 EM51:
043757 115 125 114 LASCII  "MULD (R),A FAILED. '<CRLF>
6387 044002 122 117 125 .ASCIZ2 'ROUND ERROR. FT=0."'
6388 044025 EMS52:
044025 115 125 114 LASCIT  'MULD (R),A FAILED.'<(RLF>
6389 044050 102 101 104 .ASCIZ 'BAD rONSTANT USED IN ROUNDING, FT-0."
6390 044115 106 120 123 EM111: .ASCIZ ‘'FPS BAD AFTER MULF (R),A. EXPECTED OVERFLOW.'
6391 0464172 106 120 123 EM112: .ASCIZ °'FPS BAD AFTER MULF (R),A. EXPECTED UNDERFLOW.'
6392 044250 EM113:
044250 115 125 114 ASCI] °'MULF (R),A FAILED.'<CRLF>
6393 044273 105 130 120 .ASCIZ ‘'EXPECTING OVERFLOW, FIv=0.'
639 044326 EM114:
066326 115 125 114 LASCIT *MULF (R),A FAILED.'<CRLF>
6395 044351 105 130 120 LASCIZ 'EXPECTING UNDERFLOW, FJU=0.’
6396 044405 115 125 114 EM115: _ASCIZ °MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIV-0.°*
6397 044463 115 15 114 £M116: .ASCIZ °*MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIu-0.'

404 044542 EMI17:
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044542 115 125 114 JASCII  'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. Fluz0.’
6405 04£620 050 102 125 "ASCIZ '(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115.°
6406 04700 EM120
044700 115 125 114 ASCI1 "MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIu=0.'
6407 064756 050 102 125 ASCIZ *(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115.°
6408 045036 EM121
045036 115 125 114 LASCII  'MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIV-O.'
6409 045113 050 102 125 "ASCIZ *(BUT FIV) STATE 333 WENT 70 136 INSTEAD OF 116.°
6610 045173 EM122
045173 115 125 114 LASCII  'MJLF (R),A TRAPPED TO 244 ON QVERFLOW. F1v-0.'
6411 045250 050 102 125 "ASCIZ *(BUT FIV) STATE 133 WENT TO 136 INSTEAD OF i16.°
6412 065330 106 120 123 EM123: .ASCIZ. *FPS BAD AFTER MULD (R),A, EXPECTING OVERFLOW.'
6413 045406 106 120 123 EM124: .ASCIZ' °*FPS BAD AFTER MULD (R).A. EXPECTING UNDFRFLOW.'
6414 045665 EM125
045465 115 125 114 LASCII *MULD (R),A FAILED.'<CRLF>
6415 045510 105 130 120 _ .ASCIZ 'EXPECTING OVERFLOW, FIv=0.'
6416 045563 EM126:
045543 115 125 114 LASCII  'MULD (R).A FAILED.'<CRLF> .
6417 045566 105 130 120 "ASCIZ 'EXPECTING UNDERFLOW, FIU-0."
6418 045622 115 125 114 EM127: .ASCIZ 'MULD (R),A TRAPPED TO 244 ON OVERFLOW. FIV-0.°
6419 045700 115 125 114 EM130: .ASCIZ ‘'MULD (R).A TRAPPED TO 244 ON UNDERFLOW. FIu=0.'
6426 045757 EM131:
045757 119 128 114 JASCII 'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIu-0."'
6427 066035 050 102 125 "ASCIZ '(BUT FIU) STATE 331 WENT 710 155 INSTEAD  115.°
6428 046115 EM132:
046115 115 125 114 LASCII *MULD (R),A FAILED.'<CRLF>
6429 046140 105 130 120 ASCII "EXPECTING UNDERFLOW, FIU=0."
6430 046173 200 050 162 "ASCIZ <CRLF>'(BUT FD) STATE 115 WENT TO 424 INSTEAD OF 425.°
6431 046253 EM133
066253 115 125 114 _ASCII 'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU 0.°
6432 046331 050 102 125 "ASCIZ *(BUT FIUS STATE 137 WENT TO 155 INSTEAD OF 115.°
6435 046411 EM134
046411 115 125 114 LASCII  'MULD (R),A TRAPPED TO 244 ON QVERFLOW. FIV O.°
6434 046466 050 102 125 TASCI1Z *(BUT FIvi STATE 333 WENT TO 136 INSTEAD CF 1'6.°
6435 046546 EM135
046546 115 125 114 LASCIT  'MULD (R),A FAILED.'<CRLF>
6436 046571 105 130 120 AS(I1 *EXPECTING OVERFLOW, FIV-0.°
6437 046623 200 050 102 "ASCIZ <CRLF>'(BUT FD) STATE 116 WENT TO 424 INSTEAD OF 425.°
6438 046703 EM136
046703 115 125 114 ASCI! 'MULD (R),A TRAPPED TO 244 ON OVERFLOW. FIV=0.'
6439 0466760 050 102 125 "ASCIZ '(BUT FIV) STATE 133 WENT TO 136 INSTEAD OF 116.°
6440 047040 106 105 103 EM137: .ASCIZ °FEC BAD AFTER MULF (R),A. EXPECTING OVERFLOW, FEC=10,'
6441 067126 106 105 103 EM140: .ASCIZ 'FEC BAD AFTER MULF (R).A. EXPECTING UNDERFLOW, FE7=12."
6442 044175 EM141-EM7 1)
6443 044172 EM142 EM112
bhbd 047215 EM143:
047215 115 125 114 LASCI] 'MULF (R),A FAILED.'<CRLF>
6445 047240 105 130 120 ASCIZ ‘EXPECTING OVERFLOW, FIv=1.'
6466 047273 EM144
047273 115 125 114 LASCII  *MULF (R),A FAILED.'<CRLF>
6447 047316 105 130 120 _ASCIZ EXPECTING UNDERFLOW, FIu=1.'
6454 047352 EM145:
047352 115 125 114 ASCII "MULF (R),A FAILED TO TRAP TO 244 ON UNDERFLOW, Flu-1.°
6455 047437 050 102 125 "ASCIZ *(BUT FIU} STATE 331 WENT TO 115 INSTEAD OF 155.°
6456 047517 EM146:
047517 115 125 114 LASCII 'MULF (R),A FAILED 10 TRAP TO 244 ON UNDERFLOW, Flu=1.'
6457 047604 050 102 125 TASCIZ *«BUT FIUY STATE 137 WENT TO 115 [NSTEAD CF 155.°
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6458 0476646 EM147:
047664 115§ 125 114 JASCI]  "MULF (R),A FAILED TO TRAP T0 244 ON OVERFLOW, FlIv=1,’
6459 047750 050 102 125 CASCIZ  ‘(BUT FIv) STATE 333 WENT TO 116 [NSTEAD OF 136.°
6460 050030 EM150:
050030 115 125 114 LASCII  °*MULF (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIv-1.°
6461 050114 050 102 125 CASCIZ °*(BUT FIVv) STATE 133 WENT "0 116 INSTEAD OF A36.°
6462 Q50174 106 105 103 EM151: .ASCIZ "FEC BAD AFTER MULD (R),A. EXPECTING OVERFLOW, FEC-10."
6663 050262 106 105 103 EM152: _ASCIZ °'FEC BAD AFTER MULD (R),A. EXPECTING UNDERFLOW, FE(=12.°
6464 045320 EM153=EM123
6465 045406 EMISL=EM124
6466 050351 EM155:
050351 11§ 125 114 JASCIT *MULD (R),A FAILED.'<CRLF>
5467 050374 105 130 120 ASCIZ 'EXPECTING OVERFLOwW, Flv=1.'
6468 050427 EM156
050427 11§ 125 114 ASCII *MULD (R),A FAILED.'<(RLF>
6469 050452 105 130 120 JASCIZ  "EXPECTING UNDERFLOW, €Ju=1.'
6476 050506 EM157 )
050506 115 125 114 LASCII 'MULD (R),A FAILED TO TRAP YO 244 ON UNDERFLOW. Flu=1.*
6477 050573 050 102 125 ASCIZ '(RUT FIU) STATE 331 WENT TO 15 INSTEAD OF 155.°
6478 (50653 EM160
050653 115 125 116 JASCII '"MULD (R),A FAILED. '<CRLF>
6479 050676 105 130 120 ASCII  'EXPECTING UNDERFLOW, FIU=1.'
6480 050731 200 , 050 102 CASCIZ <CRLF>'(BUT #D) STATE 155 WENT TO 426 INSTEAD OF &427.°
6481 051011 EM161
051011 115 125 114 CASCII  "MULD (R),A FAILED TO TRAP TO 244 ON UNDERFLOW, Flu=t.’
6482 051076 090 102 125 CASCIZ '(BUT FIU) STATE 137 WENT TO 115 INSTEAD OF 155.°
6483 051156 EM162
051156 115 125 114 ASCIT *MULD (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIV 1.°
6484 051242 0S50 102 125 LASCIZ  “(BUT FIv) STATE 333 WENT TO 116 INSTEAD OF 136.°
6485 051322 EM163
051322 115 125 114 ASCIT  'muLD (R),A FAILED.'<(RLF>
6486 051345 105 130 120 JASCII  "EXPECTING OVERFLOW, Flv=1.'
6487 051377 200 050 102 ASCIZ <CRLF>'(BUT FD) STATE 700 WENT TO 42¢ INSTEAD OF 427.°
6488 051457 EM164
051457 115 125 114 ASCII "MULD (R).A FAILED TO TRAP TO 244 ON OVERFLOW. FIv-1.°
6489 051543 050 102 125 CASCIZ  *(BUT FIv) STATE 133 WENT TO 116 [NSTEAD OF 136.°
6490 051623 106 120 123 EMSS: JASCIZ 'FPS BAD AFTER MODF (R) ,A.'
6491 051655 115 117 1046 EMS3: LASCIZ 'MODF (R),A FRACTION BAD.'
6492 051706 115 117 104 EMS4: JASCIZ  'MODF (R),A INTEGER BAD.'
6499 051736 EMS6:
051736 115 117 104 ASCII 'MODF (R),A FRACT]ON BAD. '<CRLF>
6500 C51767 om 103 060 ASCIZ 'ACO DID NOT GET O IN STATE 424.°
6501 052027 EMS7:
052027 115 117 104 ASCI1 °'MODF (R),A INTEGER BAD.'<(RLF>
6502 052057 101 103 061 ASCIZ *AC1 DID NOT GET O IN STATE 142.°'
6503 052117 EMGO :
052117 115 117 104 ASCII 'MODF (R),A INTEGER BAD.'<CRLF>
6504 052147 10 103 061 ASCIZ 'ACT DID NOT GET THE INTEGER IN STATE 134.°
6505 052221 EM61:
052221 115 117 104 _ASCI1 'MODF (R),A FRACTION BAD.'<(RLF>
6506 052252 101 040 102 _ASCII 'A BAD CONSTANT WAS USED (NOT 24) [N STATE 046.°
6507 052330 200 117 122 ASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 050 INSTEAD OF 150.°
6508 052415 EME2:
052415 115 117 104 JASCII  "MODF (R),A FRACTION BAD, *<(RLF>
6509 052446 101 040 102 CASC]I  'A BAD (ONSTANT WAS USED (NQT 24) [N STATE 046.°
6510 052524 200 117 122 CASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT 10 150 INSTEAD OF 350.°

6511 052611 EME3:
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052611 115 117 104 LASCI] 'MODF (R),A FRACTION BAD, '<(CRLF>
6512 052642 050 102 125 LASCIZ '(BUT 2BT) STATE 532 WENT TO 102 INSTEAD OF 122.°
6513 052722 EMGS :

052722 115 117 104 LASCII 'MODF (R),A FRACTION BAD. '<(RLF>
6514 052753 050 102 125 LASCIZ *(BUT ENBT EZBT) STATE 041 WENT TO 046 INSTEAD CF 246.°
6515 053041 EMES :

053041 115 117 104 LASCII  *MODF (R),A FRACTION BAD. '<(RLF>
6516 053072 050 102 125 LASCIZ *(BUT FT) STATE 126 SHOULD HAVE GONE TO 133. FT=0."'
6517 053154 EMO6:

053154 115 117 104 LASCI] 'MODF (R),A FRACTION BAD.'<(RLF>
6518 053205 123 1M 107 .ASCIZ 'SIGN BIT BAD.'
6519 053223 EMG7:

053223 115 117 104 LASCII 'MODF (R),A INTEGER BAD.'<(RLF>
6520 053253 123 111 107 LASCIZ 'SIGN BIT BAD IN STATE 733."
6521 053306 115 117 104 EM/0: LASCIZ °'MODD (R),A FRACTION BAD.'
6522 053337 115 117 106 EM71: LASCIZ 'MODD (R),A INTEGER BAD.'
6523 053367 106 120 123 EM72: ASCIZ 'FPS BAD AFTER MODD (R),A.°
6524 053367 EM73=EM72
6531 053421 EM74:

C53421 115 117 104 LASCI] 'MODD (R),A INTEGER BAD.'<CRLF>
0532 053451 050 102 125 LASCIZ  *(BUT FD) STATE 231 WENT TO 142 INSTEAD OF 143.°
6533 053530 EM7S:

053530 115 117 104 LASCII  'MODD (R),A FRACTION BAD. ‘<(CRLF>
6534 053561 101 103 060 LASCIZ ‘*ACO GETS C IN STATE 425 FAILED.’
6535 053621 EM76:

053621 115 117 104 LASCII 'MODD (R),A INTEGER BAD.'<CRLF>
6536 053651 101 103 061 LASCIZ 'AC1 GETS O IN STATE 143 FAJLED.’
6537 053711 EM77:

053711 115 117 104 LASCI1 'MODD (R),A FRACTION BAD.'<CRLF>
6538 053742 050 102 125 LASCIZ '(BUT FD) STATE 526 WENT T0 134 INSTEAD OF 135.°
€539 054021 EM100:

054021 115 117 104 LASCI] 'MODD (R).A INTEGER BAD.'<CRLF>
6540 054051 123 111 107 LASCIZ 'SIGN BIT BAD IN STATE 526.'
6541 054106 EM101:

054104 115 117 104 LASCI] 'MODD (R),A FRACTION BAD.'<CRLF>
6542 054135 101 040 102 JASCI] 'A BAD CONSTANT WAS USED (NOT 56) IN STATE 046,°
65643 054213 200 117 122 CASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 050 INSTEAD OF 150.°
6544 054300 EM102:

054300 115 117 104 LASCII 'MODD (R),A FRACTION BAD.‘'<CRLF>
6565 054331 101 040 102 LASCI] 'A BAD CONSTANT WAS USED (NOT 56) IN STATE 046.°
6546 054407 200 117 122 "ASCIZ <CRLF>'OR (BUT NBIT, STATE 525 WENT TO 150 INSTEAD OF 050.°
6547 (54474 EM103:

054474 115 117 104 LASCI]  'MODD (R),A FRACTION BAD, '<(RLF>
6548 054525 050 102 125 LASCIZ *(BUT ZBIT) STATE 532 WENT TO 122 INSTEAD OF 102.'
6549 054606 EM104:

054606 115 117 104 JASCIT *MODD (K),A INTEGER BAD.'<CRLF>
6550 054636 123 105 124 LASCI] *SET INTEGER IN AC1 FAILED,'’
6551 054670 200 117 122 .ASCIZ <CRLF>'OR (BUT FD) STATE 753 WENT TO 156 INSTEAD Gi 157.°
6552 054753 EM105:

054753 115 117 104 LASCII  'MODD (R),A INTEGER BAD,*<CRLF>
6553 055003 050 102 125 LASCIZ  "(BUT f£D) STATE 122 WENT TO 424 INSTEAD OF 425.°
6554 055062 EM106:

055062 115 117 104 LASCJ]1 'MODD (R),A INTEGER BAD,'<(R.F>
6555 055112 050 102 125 LASCIZ '(BUT FD) STATE 246 WJENT TO 126 INSTEAD OF 127.°
6556 055171 EM107:

055171 115 117 104 LASCII 'MODD (R),A INTEGER BAD,'<(RLF>
6557 055221 050 102 125 LASCIZ  '"(BUT FD) STATE 446 WENT TO 126 INSTEAD OF 127.°
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6558 055300 EM110:

055300 115 117 104 LASCII  "MODD (R),A FRACTION BAD,'<(R._F>
€559 055331 050 102 125 LASCIZ '(BUT FT) STATE 127 WENT TO 313 [NSTEAD OF 113.°
6572 055410 EM165:

055410 115 117 104 LASCI] /MODF (R),A FRACTION BAD. RESULT OVER OR UNDER FLOW./
6573 055473 000 BYTE 0
6574 055474 EM166:

055474 115 7z 104 JASCII /MODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6575 055556 000 BYTE O
6576 055557 EM167:

055557 106 120 123 .ASCIl /FPS BAD AFTER MODF (R) ,A./
6577 055610 000 BYTE 0
5578 055611 EM170:

055611 106 105 103 LASCI1 /FEC BAD AFTER MODF (R),A./
6579 055642 105 130 120 LASCIZ 'EXPECTING UNDERFLOW, FE(C=12.°
6580 055677 EM171:

055677 115 117 104 LASCII /MODF (R) ,A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6581 055761 200 101 103 LASCIZ <CRLF>'AC1 GETS O IN STATE 126 FAILED.’
6582 056022 EM1/2:

C5602¢2 106 105 103 LASCI] /FEC BAD AFTER MODF (R),A./
6583 056053 105 130 120 LASCIZ 'EXPECTING OVERFLOW, FEC=10.°
6584 056107 EM173:

056107 115 117 104 LASCII /MODF (R),A INTEGER BAD. RESULT OVER OR UNDtR FLOW./
6585 056171 200 050 102 LASCIZ <CRLF>'(BUT FIv FD) STATE 520 WENT TO 142 INSTEAD OF 162.°
6586 056255 EM174:

056255 115 117 104 LASCII /MODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6587 056337 200 050 102 LASCIZ <CRLF>'(BUT FIV FD) STATE 520 WENT TO 162 INSTEAD OF 142.°
6588 056423 EM175:

056423 115 117 104 LASCII /MODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6589 056505 200 123 M LASCIZ <CRLF>'SIGN BAD IN STATE 517.°
6590 056535 EM176:

056535 115 117 104 LASCII /MODD (R),A FRACTION BAD. RESULT OVER OR UNDER FLOW./
6591 056620 000 BYTE O
6592 056621 120 117 . 127 EM177: _ASCIZ  POWER MONITOR BIT FOUND SET
6593 056655 EM200:

056655 106 120 123 LASCI1 /FPS BAD AFTER MODD (R),A./
6594 056706 000 BYTE O
6595 056707 EM201:

056707 106 105 103 LASCI1 /FEC BAD AfTER MODD (R),A./
6596 056740 200 105 130 LASCI? <CRLF>'EXPECTING UNDERFLOW, FEC=12."'
6597 056776 EM202:

056776 115 117 104 LASCII  /MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6598 057060 200 050 102 LASCIZ <CRLF>'(BUT FD) STATE 241 WENT TO 126 INSTEAD OfF 127.°
6599 057140 EM203:

057140 115 117 104 JASCII /MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6600 057222 200 050 102 LASCIZ <CRLF>'(BUT FD) STATE 047 WENT TO 126 INSTEAD OF 127.°
6601 057302 EM204 :

057302 106 105 103 LASCII /FEC BAD AFTER MODD (R),A./
6602 057333 200 105 130 LASCIZ <CRLF>'EXPECTING OVERFLOW, FEC=10.’
6603 057370 EM205:

057370 115 117 104 LASCII /MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6604 057452 200 059 102 CASCIZ <CRLF>'(BUT FIV FD) STATE 520 WENT TO 162 INSTEAD OF 163.°
6605 057536 EM206:

057536 115 117 104 LASCII  /MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6606 057620 200 050 102 CASCIZ <CRLF>'(BUT FIV FD) STATE 520 WENT TQ 162 INSTEAD CF '43.°

6607
6608 o
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6701 057704 EM207:
057704 101 104 104 LASCIZ /ADDD (R),A PRODUCED A BAD RESULT./
6702 057746 EM210
057746 124 110 105 LASCIZ /THE FPS WAS BAD AFTER ADDD (R),A./
6703 060010 101 104 104 EM211: LASCII ‘'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
6704 060063 200 127 105 LASCI]  <CRLF>'WENT FROM STATE 663 TO 313,'<CRLF>
6705 060120 111 116 123 LASCIZ 'INSTEAD OF FROM 663 TO 353.°
6730 060154 EM212
060154 101 104 104 LASCI1 'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
060227 200 124 110 ASCI]  <CRLF>'TAE FPS WAS BAD.'<(RLF>
060251 104 111 104 LASCI] 'DID NOT TAKE THE PATH:'<CRLF>
060300 106 122 117 LASCIZ /FROM STATE 664, TO 505, TO 251./
6731 060340 EM213:
060340 101 104 104 LASCII *ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
060413 200 124 110 LASCII <CRLF>'THE FPS WAS BAD.°'<(RLF>
060435 104 111 104 LASCI] 'DID NOT TAKE THE PATH:‘'<(RLf>
060464 106 122 117 .ASCIZ /FROM STATE 664, TO 505, TO 253./
6732 060524 EM214:
060524 101 104 104 LASCII °*ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS."®
060577 200 124 110 LASCII <CRLF>'THE FPS WAS BAD.'<(CRLF>
060621 104 111 104 LASCII  'DID NOT TAKE THE PATH:'<(CRLF>
060650 106 122 117 LASCIZ /FROM STATE 664, TO 705, TO 735./
6733 060710 EM215:
060710 101 104 104 LASCI1 'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
060763 200 124 110 .ASCI] <CRLF>°'THE FPS WAS BAD.'<(CRLF>
061005 104 111 104 .ASCI] 'DID NOT TAKE THE PATH:'<(RLF>
061034 106 122 117 LASCIZ /FROM STATE 664, TO 705, 10 737./
6734 061074 124 110 105 EM216: .ASCII 'THE (BUT FIU FORK [N THE OVER\UNDER FLOWS FAILED. FlU -1.°
6735 061165 200 127 105 LASCI] <CRLF>'WENT FROM STATE 331 TO 115.'<(RLf>
6736 061222 111 116 123 LASCIZ 'INSTEAD OF FROM 331 TO 155.°
6737 061256 101 104 106 EM217: L.ASCIZ ‘'ADDD (R)A TRAPPED TO 244,. FID=1.’
6738 061320 EM220:
061320 101 104 104 LASCII /ADDD (R),A TRAPPED TO 244./<CRLF>
061353 124 110 105 LASCI] 'THE RESULT WAS AN OVERFLOW CONDITION BUT Flv= 0.°
061433 200 050 102 LASCIZ <CRLF>/(BUT FlV) STATE 133 WENT TO 136 INSTEAD OF 116.,
061514 111 116 123 LASCIZ /INSTEAD OF FROM 133 TO 116./
6739 061550 EM221:
061550 101 104 104 ASCII /ADDD (R),A FAILED TO TRAP TO 244./<(RLF>
061612 124 110 105 LASCI] °'THE RESULT WAS A OVERFLOW CONDITION AND fIv-=1.°<(RLF>
061677 124 110 105 LASCI] /THE (BUT FIV) FORK_FAILED./<CRLF>
061724 127 105 116 .ASCI] /WENT FROM STATE 133 70 116./<CRLF>
061760 1 116 123 LASCIZ /INSTEAD OF FROM 133 70 136./
6740 062014 EM222:
062014 101 104 104 LASCI1 /ADDD (R).A TRAPPED TO 244./<CRLF>
062047 124 110 105 LASCII 'THE RESULT WAS AN UNDERFLOW CONDITION BUT Flu= 0.'
062130 200 050 102 LASCIZ <CRLF>/(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115./
062211 11 116 123 LASCIZ /INSTEAD OF FROM 331 10 115./
6741 062245 EM2235:
062245 101 104 104 LASCI1 /ADDD (R),A FAILED TO TRAP TO 244./<CRLF>
062307 124 110 105 LASCI] 'THE RESULT WAS A UNDERFLOW CONDITION AND Flu=1.°<(RLf>
062367 124 110 105 LASCII /THE (BUT FIU) FORK FAILED./<CRLF>
062422 127 105 116 LASCI]  /WENT FROM STATE 331 10 115,/<CRLF>
062456 m 116 123 ASCIZ /INSTEAD OF FROM 331 TO 155./
6742 062512 EM224:
062512 101 104 104 ‘ LASCII /ADDD (R),A TRAPPED TO 244./<CRLF>
062545 124 110 105 LASCI] *THE RESULT WAS AN UNDERFLOW CONDITION BUT flU= 0.°
062626 200 050 102 LASCIZ  <CRULF>/(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115./
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062707 1" 116 123 LASCIZ /INSTEAD OF FROM 137 10 115./
6743 062743 EM225:
062743 101 104 104 LASCI1 /ADDD (R),A FAILED TO TRAP TO 2644./<CRLF>
063005 124 110 10% LASCII  *THE RESULT WAS A UNDERFLOW CONDITION AND fJU-1.°<(RLF>
063065 124 110 105 LASCI1 /THE (BUT FIU) FORK FAILED./<CRLF>
063120 127 105 116 LASCI1 /WENT FROM STATE 137 1O 115,/<CRLF>
063154 m 116 123 LASCIZ /INSTEAD OF FROM 137 TO 155./
67644 063210 EM226:
063210 101 104 104 LASCI] /ADDD (R),A TRAPPED TO 244,/
063242 200 102 105 LASCII <CRLF>'BECAUSE OF AN EXPECTED OVERFLOW CONDITION, *<(RLF>
063316 102 125 124 LASCIZ 'BUT THE FEC WAS BAD.'
6745 063343 EM227:
063343 101 104 104 ASCI1 /ADDD (R),A TRAPPED TO 244,/
063375 200 102 105 ASCI] <CRLF>'BECAUSE OF AN EXPECTED OVERFLOW CONDITION,®<CRLF>
063451 102 125 124 ASCIZ 'BUT THE FPS WAS BAD.'
67646 063476 EM230:
063476 101 104 104 LASCII /ADDD (R),A TRAPPED TO 244,/
063530 200 102 105 LASCI] <CRLF>'BECAUSE OF AN EXPECTED UNDERFLOW CONDITION, *<(RLF>
063605 102 125 124 LASCIZ 'BUT THE FEC WAS BAD.'
€747 063632 EM231:
063632 101 104 104 LASCI!  /ADDD (R) ,A TRAPPED TO 244,/
063664 200 102 105 LASCI] <CRLF>'BECAUSE OF AN EXPECTED UNDERFLOW CONDITION,*<C(RLF>
063741 102 125 124 LASCIZ 'BUT THE FPS WAS BAD.'
6748 057746 EM232=EM210
6749
6750
6751
6756
6760
6767
6777
6778 003766 EM233:
063766 114 104 103 LASCIZ \LDCFD (R)+,A RESULT INCORRECT.\
6779 064025 EM234:
064025 122 060 040 LASCI1 \RO BAD AFTER LDLFD (R)+,A.\
064057 200 101 040 LASCIZ <CRLF>'A BAD CONSTANT WAS USED.'
6780 064111 EM235:
064111 120 103 040 LASCIZ \PC BAD AFTER LDCFD #NUM,A. TRAP TO 4.\
6781 064157 EM236:
0646157 120 103 040 LASCIZ \PC BAD AFTER LDCFD ANUM,A.\
6782 064212 EM237:
064212 122 060 040 LASCII  \RO BAD AFTER LDCDF (R)+,A.\
064244 200 101 040 LASCIZ <CRLF>'A BAD CONSTANT WAS USED.'
6783 064276 EM240:
064276 106 120 123 LASCIZ \FPS BAD AFTER LDCFD (R)+,A.\
0784 064332 EM241 :
064332 114 104 103 LASCI]  \LDCFD (R)+,A FAILED.\
064356 200 124 110 LASCII <CRLF>°'THE FD '
064366 102 M 124 LASCI]  'BIT WAS NOT COMPLIMENTED °
064417 1 116 040 LASCIZ 'IN STATE 017.°
6785 064435 EM242:
064435 106 120 123 LASCIZ \FPS BAD AFTER LD(DF (R)+,A.\
6786 064471 EM243:
064471 114 104 103 LASCII  \LDCDF (R)+,A FAILED.\
064515 200 124 110 LASCI]1 <CRLF>'THE D °
064525 102 111 124 LASCII  *BIT WAS NOT _COMPL IMENTED °
064556 m 116 040 LASCIZ "IN STATE 017.°
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ERROR MESSAGES

6787 064574
064574
6788
6789 064633
6790 064656
6791 064677
6792 064715
6793 064751
6794 065003
6795
6796 065036
6797
5801
6802 065127
065127
6803 065213
065213
6804 065300
065300
6805 (65366
065366
6806 065455
065455
6807 065543
065543
6808 065632
065632
6809 0¢5722
065722
6810 066013
066013
6811 066100
066109
6812 066165
066165
6813
6814 066252
6815 066353
066353
6816 066435

114
114
200
111
125
125
125

103

107
107
101
101
101
101
101
101
104
115
115
103

115
000

104
104

— ) b b
_— )
~N OO0

—

104
104
104
104
104
104
104
104
1m
125
117
117
117

MACRO M1113  2B8-MAR-81

103
103
105
040
105
105
105

122

104
104
104
104
104
104
104
104
126
14

EM244 :

EM245:

EM247:
EM250:
EM251:

EM252:

EM253:
EM254:
EM255:
EM256:
EM257:
EM260:
EM261:
EM262:
EM263:
EM264 :
EM265:

EM266:
EM267:

L]

[ ] L[] [ ] [ ] L] » .
> P
wmunnnn w
YOYOY OO (g}

R NI s
~ NN N N e e ~N

>
w
o

.ASC

LASCIZ
LASCIZ
.ASCIZ
LASCIZ
LASCIZ
.ASCIZ

.ASCIZ
LASCIZ
ASCIZ
LASCIZ
LASCIZ
LASCIZ

LASCII
.BYTE

M2
14:47 PAGE 35-8 SEQUENCE

\LDCDF (R)+,A RESULT INCORRECT.\
'LDCFD (R),A FAILED.'

<CRLF>'SET SIGN FAILED °*

*IN STATE 512.°

"UNEXPECTED FPP TRAP T0 244.°'
"UNEXPECTED CPU TRAP TO 4.°
"UNEXPECTED CPU TRAP TO 10.°

"CORRECT FLOWS INTERRUPT TEST MODULE FAILED TO INTERRUPT.'

/ADDD ACO,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/ADDD (RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/ADDD (RO)+,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/ADDD @(RO)+,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/ADDD -(R0O),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/ADDD @~(R0),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/ADDD NUM(RO) ,ACQ FAILED iIN THE INTERRUPT CORRECT FLOWS./
/ADDD aNUM(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/DIVD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/MULD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
/MODD (RQ) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
"CORRECT FLOWS INTERRUPT TEST MODULE CAUSED UNEXPECTED INTERRUPT.®

6MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./

155
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ERROR DATA TABLE HEADERS

6817
681F
6819
6820
6821
6822
6823
6824
6825
6826
6827
6828
6829
6830
683
6832
6833
6834
6835
6836
6837
6838
6839
6840
6841
6842
6843
6844
6845
6846
6847
6848
6849
6850
6851
6852
6853
6854
6855
6856
6857
6858
6859
6860
6861
6862
6863
6864
6865
6866
6867
6868
6869
6870
6871
6872
6873

1,66436
066477
066526

066567

66642
066702
066731

066777
067040

040

107

040
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436

040
066436

040

107

040
066436
0664 36
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
0664 36
066436
066436
066436
066436
066436
0664 36
066436
066436
066436
0664 36
066436
066436
066436

040

107
066777
066777
066777
066777

040
117
0

040

040
117
040

MACRO M1113  28-MAR-81

PRy
rorONO

124

1264
124
124

DH1:

DHZ:
DH3=DH)
DH4=DH1
DH5=DH]
DH6=DH1
DH7=DH1
PH10=DH1
DH11=DH1
DH12=DH1
DH13=DH1
DH14=DH1
DH15=DH1
DH16=DH1
DH17:
DH20=DH1
DH21:

DH2Z:

DH23=DH1
DH32=DH1
DH24=DH1
DH25=DH1
DH26=DH1
DHZ7=DH1
DH30=DH1
DH31=DH1
DH33=DH1
DH34=DH1
DH35=DH1
DH36=DH1
DH37=DH1
DH40=DH?
DH41=DH1
DH&2=DH1
DH& 3=DH1
DH&44=DH1
DH&L5=DH1

DH246=DH1

DH46=DH1
DH4 7=DH1
DH50=DH1
DH51=DH1
DH52=DH1

DH111=DH1
DH112=DH1
DH113=DH1
DH114=DH1

DH115:

DH116
DH117
DH120
DH121

UL
jwilviwiw)
IIITXI
— d b —b

.SBTTL

.ASC!
LASCI
LASC!

l
4
V4

LASCIZ

LASCII
.ASCIZ
LASCIZ

12

N
14:47 PAGE 36 SEQUENCE 156

ERROR DATA TABLE HEADERS

" TEST.'<TAB>‘'CALL AT P(C.'<TAB>'ERROR AT P(.'<TAR>
*GOT FPS.'<TAB>'EXPECTED FPS.'
' TEST.'<TAB>'CALL AT P(C.'<TAB>'ERROR AT PC.'

' TEST.'<TAB>'PC OF CALL.'<TAB>'P( OF ERROR.'<TAB>'FEC.'<TAB>'FPS.*

* TEST.'<TAB>'PC OF CALL'<TAB>'P( OF ERROR.'<TAB>
"GOT FEC.'<TAB>'EXPECTED FEC.'
' TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF ERROR.‘'<TAB>'fPS.'

* TEST.'<TAB>'P( OF CALL.'<TAB>'PC OF ERROR.'<TAB>
"GOT FEC.''GOT FPS.''EXPECTED FPS.®
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ERROR DATA TABLE HEADERS

€874
6875
6876
6877
6878
6879
6880

6924
6925

6928
6929
6930

066777
066436
066436
066436
066436
066777
066777
066777
066436
066777
066777
066436
066777
066777
066777
066777
066777
066777
066777
066436
066436
066436
066436
066777
066777
066777
066777
066777
066777
066436
066777
066436
066436
066777
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436

DH122=DH115
DH123=DH1
DH124=DH1
DH125=DH1
DH126=DH1
DH127=DH11
DH130=DH11
DH131=DH11
DH132=DH]
DH133=DH11
CH134=DH11
DH135=DH1
DH136=DH11
DH137=DH11
DH140=DH11
DH141=DH11
DH142=DH11
DH143=DH11
DH144=DHi1
DH145=DH1
DH146=DH1
DH147=DH1
DH150=DH?
DH151=DH11
DH152=DH1}
1

)
5
5
5
5
5
5
5
b
5
5
5

5

5
DH153=DH115
DH154=DH115
DH155=DH115
DH156=DH115
DH157=DH1
DH160=DH1:5
DH16" =DH1
DH162=DH1
DH163=DH115
DH164=DH1
DH53=DH1
DH54=DH1
DH55=DH1
DH56=DH1
DH57=DH1
DH60=DH1
D461=DH1
DH62=DH1
DH63-DH1
DH64=DH1
DH65=DH1
DH66=DH1
DH67=DH1
DH70=DH1
DH71=DH1
DH72=DH1
DH73=DH1
DH74=DH1
DH75=DH1
DH76=DH1
DH77=DH1
DH100=DH1

B 13
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SEQUENCE

157
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ERROR DATA TABLE HEADERS

6931

6932
6933
6934
6935
6936
6937
6938
6939
6940
6941

6942
6943
6944
6945
6946
6947
6948
6949
6950
6951

6952
6953
6954
6955
6956
6957
6958
6959
6960
6961
6967
6963
6964
6965
6966
6967
6968
6969
6970
6971

6972
6973
6974
6975
6976
6977
6978
6979
6980
6981

6982
6983
6984
6985
6986
6987

067076

067137
067177
067237
067267

067330
067370

067403
067442
067472
067531

067561

067622
067662

066436
066436
066436
066436
0664 36
066436
066436
066436
066777
066777
066777
066777
066777
066777
066777
066777
066777
066777

040
066777
066777
066777
066777
066777
066777
066777

040

040

on

040
067267
67177
067177
067177
067177
067267

040

011
067267
067137
067267
067137
067267

040

0N

040

o1
067403
067472
067472

040

040
on

040

040
040
107
040

040
106

040
107
040
107

040

040
107

c 13
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1264

— b d =
S E_Xa V138
NS

124

—_ )
— ) =N
NSNS

—_—
2PN N
~J & F o

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=DH11
DH172=DH11
DH173=DKH11
DH174=DH11
DH175=DH11
DH176=DH11
DH177: .A
DH200=DH11
DH201=DH11
DH202=DH11
DH203=DH11
DH204=DH11
DH205=DH1
DH206=DH11
DH220: A
DH207:

DH210:
DH211=DH210
DH212=DH207
DH213=DH207
DH214=DH207
DH215=DH207
DH216=DH210
DH217: .ASCI
JASCI
DH221=DH210
DHZ22=DH220
DH223=DH210
DH224=DH220
DH225=DH210
DH226: ASCII
ASCIZ
DH227: .ASCII
ASCIZ
DH230=DH226
DH231=DH227
DH232=DHZ227

1
z

DH233: .ASCIZ
DH234: .ASCII
LASCIZ

TEST!<TAB>,ERR P(.<TAR>,(PU ERROR REGISTER:

' TEST.'<TAB>'P( OF CALL.'<TAB>'P(
' TEST.'<TAB>'P( OF CALL.'<TAB>'P(
<TAB>*GOT fFPS.'<TAB>'EXPECTED FPS.'
* TEST.'<TAB>'PC OF CALL.'<TAB>'P(

" TEST.'<TAB>'PC OF CALL.'<TAB>'P(
<TAB>'FPS.'<TAB>'FEC.’

* TEST.'<TAB>'P(C OF CALL.'<TAB>'P(
<TAB>'GOT FEC.'<TAB>'EXPECTED FEC.'
* TEST.'<TAB>'PC OF CALL.'<TAB>'P(
<TAB>'GOT FPS.'<TAB>'EXPECTED FPS.’

" TEST.'<TAB>'P( OF CALL.‘'<TAB>'P{

' TEST.'<TAB>'P( OF CALL.'<TAB.,'P(
<TAB>'GOT RO.'<TAB>'EXPECTED RO.'

of

Of

(0]4

OF
Of

OF
Of

TRAP,*
ERROR. '

ERROR.*

ERROR. '

TRAP.'
TRAP. '

ERROR. '
ERROR. "'

SEQUENCE

158
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ERROR DATA TABLE HEADERS

€988 067710
6989 067734
6990
6991 067750
6992 067776
6993 070020
6994
6995
6996
6997 070036
6998 070062
6999 070077
7000
7001
7002
7003
7004
7005
7006 070126
7007 G70173
7008
7009
7010
7011
7012
7013
7014
7015
7016
7017
7018
7019
7020
7021
7022 070233
7023

040
120

040
120
011

067622

040
120
107

067561
070036
067561
067561
067561

040

040
070173

066526
066436
066436
066436
066436
066436
066436
066436
066436
0664 36
0664 36
066436

040
066777

040
103

040
103
105

— D
—
NWO

040
040

040

MACRO M1113  28-MAR-81

124
040

126

040
130

124
040
124

124

124

DH235: L.ASCII
LASCII
DH236: .ASCII
LASCII
LASCIZ

DH237=DH234

DH240: .ASCII
.ASCII
.ASCIZ

DH241=DHZ233
DH242=DH240
DH243=DH233
DH244=DH233
DH245=DH233
DH247: ASCIZ
DH250: .ASCIZ
DH251=DH250

DH252=DH2
DH253=DH1
DH254=DH1
DH255=DH1
DHZ256=DH1
DH257=DH1
DH260=DH1
DH261=DH1
DH262=DH1
DH263=DH1
DH264=DH1
DH265=DH1
DH266: _ASCI2Z
DH267-DH115

D 13
14:47 PAGE 36-3

' TEST.'<TAB>'PC OF C(ALL.'<TAB>
"PC OF TRAP.'<TAB>

' TEST.'<TAB>'PC OF CALL.'<TAB>
'PC OF ERROR.'<TAB>'GOT PC.'’
<TAB>'EXPECTED PC.°*

* TEST.'<TAB>'PC OF CALL.'<TAB>
*PC OF ERROR. '<TAB>
'GOT FPS.'<TAB>'EXPECTED FPS.'

' TEST.'<TAB>'PC OF CALL.'<TAB>'P( OF TRAP,'<TAB>'FEC.'
' TEST.'<TAR>'P( OF CALL.'<TAB>'PC OF TRAP.'

" TEST.'<TAB>'PC OF CALL.'<TAB>'P(C OF TRAP.’

SEQUENCE

15%
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7024
7025
I 7026
7027
7028
7029
7030
7031
7032
7033
7034
7035
7036
7037
7038
7039
7040
7041
7042
7043
7044
7045
7046
7047
7048
7049
7050
7051
7052
7053
7054
7055
7056
7057
7058
7059
7060
7061
7062
7063
7064
7065
7066
7067
7068
7G69
7070
7071
7072
7073
7074
7075
7076
7077
7078
7079
7080

070273
070311

070323
070332

70342

070366

070412

DATA FORMAT SPECIFIERS

004

004
070273
079273
070273
070273
070273
070273
070273
070273
070273
070273
070273
070273

004

004
070332
070332

004
070342
070342
070342
070342
070342
070342
070342

004
070366
070366
070366
070342
070342
070342
070342
070342
070342
070342
070366
070366
070366
070366
070366
070366
070342
070342
070342
070342

004
070612
070412
070412
070412
070412
070366
070366
0703606

000
000

000
000

0u0

000

000

E 13
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005 DF1: .BYTE

005

005
005

005

005

005

.SBTT. DATA FORMAT SPECIFIERS

4,0,5,0,5.0,5.0.5.5.3.5.5.3
DF2: .BYTE 4,0.5.0,5.5,3.5.5.3
DF3
DF 4

DF 5

hn 2 Bn o Bin 2 The 2 T 2 B & Hin o JESS TR RS RS P

e JL L NN IIUOOUU
lvivivlwlololein i i ing
— b e b ek —d

NOWNENN=0O I f i il

BYTE 4, 5.0,
DF20: .BYTE 4.0 5. 0 5.0,
DF21=DF20

DF 22=DF 20
DF23: .BYTE
DF 24=DF 23

DF 32=DF 23
DF25-=DF23
DF26=DF 23
DF27=DF 23
DF30=DF23

DF 31=DF23

DF 33: BYTE
DF 34=DF 33

DF 35=DF 33

DF 36=DF 33

DF 37=DF23

DF 40=DF 23
DF&41=DF23
DF42=DF 23
DF43=DF23
DF44=DF 23
DF45=DF 23

DF 246=DF 33
DF46=DF 33
DF47=DF 33

DF SO=DF 33
DF51=DF33

G
5.0

4,0.5.0,5.0,5,0,5.5.2,5.5,2.5.,5.2.5.5.2

4'OlS'OIS'OOSOOJ5’5'3'505030505'30505'3

TE 4,0,5,0,5.0,0,0.5.5.2.5.5.2.5.5.2,5.5.¢

UUOUOUOU COOU

T TTHTRIThRTYITT T sl

WAWW = = —d ek b e PO

NWWN— - = 2 (DN
Vi hN <

SEQUENCE

160
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DATA FORMAT SPECIFIERS

7081 07C366
7082 070436 006 000
7083 070436
7084 070436
7085 070366
7086 070436
7087 070436
7088 070366
7089 0704636
7090 070412
7091 070412
7092 070412
7093 070412
7094 070412
7095 070412
7096 070342
7097 070342
7098 070342
7099 070342
7100 070436
7101 070436
7102 070436
7103 070436
7104 070436
7105 070436
7106 070366
7107 070436
7108 070366
7109 070366
7110 070436
7111 070366
7112 070462 004 000
7113 070462
7114 070462
7115 070462
7116 070462
7117 070462
7118 070462
7119 070462
7120 070462
7121 070462
7122 070462
7123 070462
7124 070462
7125 070514 004 000
7126 070514
7127 070514
7128 070514
7129 070514
7130 070514
7131 070514
7132 670514
7133 070514
7134 070514
7135 070514
7136 070514
7137 07054

F 13
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o
1]
rlvivivivlolwlololiviolvivivivir i i A 9‘

MMM TITmMT TR I TR R T TITMTITTTMT
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.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
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005 DF70: .BYTE
DF71=DF 70
DF 72=DF 70
DF 73=DF 70
DF 74=DF 70
OF 75=DF 70
DF76=DF 70
DF77-DF 70
DF100=DF 70
DF101-DF 70
DF102=DF 70
DF103-DF 70
DF 104=DF 70

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

SEQUENCE

161




(xFPRBO FPITF FLTG PNT PRT B
DATA FORMAT SPEC]FIERS

7138
7139
7140
7161
7142
7143
7144
7145
7146
7147
7148
7149
7150
715
7152
7153
7154
7155
7156
7157
7158
7159
7160
7161
7162
7163
7164
7165
7166
7167
7168
7169
7170
7171
7172
7173
7174
7175
7176
7177
7178
7179
7180
7181
7182
7183
7184
7185
7186
7187
7188
7189
7190
7191
2192
7193
7194

070546

070600
070632

07063%
070645

070671

070721

070730
070745

070754

070760

070514
070514
070514
070514

004
070546
070546
070546
70546
070546
070546
070546
070546

004

004
070600
070600
070600
070600
079600
070600
070600

Q06

004
070645

004
070671
070671
070671
070645

004
070645
070645
070645
070645
070645
070645
070671
070671
070671
07067°
070671

004

004

004
070745
070745
070745
070730
070745
670730
070730
070730

004
070760
070760

C00
000

00V
000

000

0G0

000
000

000

000

G.1

(V]

MACRO M1113 2B8-MAR-81 14:47 PAGE 37-2

005

005
000

005
005

005

005

005
C0S

005

005

o n
UUUUUUUC‘ UUU"J
TTTRTM ™M
—_— ik ek A = NI NN Y
o Yo Yo Jo Yo No Yo Q) Jolelele)
WA
p—
m

TT*aITM T M YT Y

DF177: BYTE
DF200=DF176
DF201=DF 176
DF202=DF 176
DF203=DF 176
DF204=DF 176
DF205=DF176
DF206-DF176
DF210: .BYTE
DF207: .BRYTE
DF211=DF207
DF212: .BYTE
DF213=DF212
DF214=DF 212
DF215=DF212
DF 216=DF 207
DF217: _BYTE
DF 220=DF 207
DF221=DF 207
DF 222=DF 207
DF 223=DF 207
DF 224=DF 207
DF 225=DF 207
DF 226=DF 212
DF227=DF212
DF230=DF 212
DF231=DF212
DF 232=DF212

DF233: .BYTE
DF234: .BYTE
DF235: .BYTE

DF 236=DF 234
DF237=DF 234
DF 240=DF 234
DF 261=DF233
DF 242=DF 234
DF 2643=DF 233
DF 244=DF 237
DF 245=DF 233
DF247: .BYTE
DF 250=DF 247
DF 251=DF 247

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

0.5.0,5,0,0,0,5,5,3,5,5,3.5.5.3.5.5.3,5.5,3.,5.5.3

0 0
4.0.5.0.,5
4.0.5.0.5
4,0,5.0

4005<000500,0

4,0,5.0,5,0

.5.,0.5.0
,5.5,5,3,5.5,5.3,5,5,5.3.5.5.5.3

[ 4 » L4 'S'OlS'0'SOSISOSISISOS'3059505'305050503

5.0,5.5.3.5.5.3.5.5.3
5.0,5.0.0

SEQUENCE
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“ATA FORMAT SPECIFERS

793¢
"
219?
7798
7199

% 070766

570772

004

006
070772
070772
070772
070772
070772
¢r0772
070772
70772
070772
Q70772
070766
07060C

000
000

005 DF252:
005 DF2S3:

@D

< O8N AN AN ANNAN N AN NN AN N < <

DF 254=DF?2
DF 255=DF2
DF 256=DF 2
DF 257=DF 2

m ~ AU VAN AVWALALY

— -
mm

™
£

H
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6,0.,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

SEQUENCE
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FRROR DATA TABLES

7211
7212 071024
7213 071044
7214 071062
7215
7216
7217
7218
7219
7220
7221
7222
7223
7224
7225
7226
7227 071110
7228 071130
7229 071152
7230 C71174
7231 071212
7232 071246
7233
723
7235
7236
7237
7238
7239
7240
7241
7242
7243
7244
7245
7246
7247
7248
7249
7250
7251
7252
7253
7254
7255
7256 071264
7257 071304
7258 071320
7259 07133
7260
7261
7262

001232
001313
001232
071024
071024
071024
071024
071024
071024
071024
071024
071024
071024
071024
071024
001232

001313

sleleleloleolololeolalolalelals o)
NN NN NNNNNNNNNNNYN
—h b b b b b ok b ad d ek b D —D —b =D

WL LN, SIS, N LN, ST ST, ST, NT N 1S LS oS TN TN AN 1S TN LoV 1 Ly Wy
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—d o e med i) ad el nd —d e ed id i i el el —d d b ——d = D

(eleoleldlsle]

OQOOO NN

—b ) —3 =3

NN

— b
WP FORC ROV NN

(el
NN
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071264
071264
071264
071264
0712&4
071264

PRT B

001234
027342
001234

001234
001234
001234
0C1234
001234
037455

001234
037342
037563
037515

3

I1
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037335
001240
037335

037335
037335
037335
037335
037335
001244

037335
001240
001244
001250

LSBRTTL

DT1:

.WORD

.WORD

DT2:
DT3=DT1
DT4=DT1
DT5=DT1
DT6=DT1
DT7=DT1
DT10=DT1
DT11=DT1
DT12-DT1
DT13=DT1
DT14=DT1
DT15-DT1
DT16=DT1
DT17:
DT20:
DT21:
D122:
DT23:

DT32-DT23
DT24=DT23
DT725=DT23
DT26=DT23
DT27=DT123
DT30=DT23
DT31=DT23
DT33=DT23
DT34=DT23
Dr35=p123
DT36=D123
DT37=DT123
DT40=DT23
DT41=pT23
DT42=DT23
DT43=DT23
DT44=DT23
DT45=DT23
DT46=DT23
DT47=DT23
DT50=DT123
DTS1=DT23
DT52=DT23
DTS3: .

v iwivlelele e
— oty — 4 —
[0 Yo Yo SV LV LV 1V, ]
W) —= O ~NON N S

[ I L T 1

(wleleleleliviviv)

—t d = - —d
VIV ALV
N AN N AN AN WN NN

DT6

.WORD

.WORD
.WORD
.WORD
.WORD
.WORD

WORD

WORD
WORD
WORD
WORD

ERROR DATA TABLES
$TMPO.STMP1,$TAB,$TMP2, STAB, STMPS  $TAR, $TMP
$CRLF.MS1,8TMP3, $CRLF ,MS2,$TMP4 ,0

$TMPO STMP1,$TAB, STMP2, $CALF ,MSS, $TMP3, SCRLF ,MS4, $TMP4,0

$TMPO,$TMP1,$TAB, STMP2 STAB STMPL ,$TMPS 0
$TMPO,$TMP1,STAB, STMP2  STAB , $TMPS STAB, $TMPS .0

$TMPO,$TMP1 ,STAB, $TMP2,$TAB,$TMPL  $TAB, $TMP3,C
$TMPQ,$TMP1,$TAB, $TMP2 STAB,$TMP5 .0
$TMPO.STMP1,S$TAR,STMP2,$TAB,$TMP7 STAS,$TMP10,$(RLF ,MS1,$TMP3, S(RLF MS2, $TMP
$CRLF ,MS5,8TMP5 ,SCRI F ,MS6,$TMPG,0

$TMP),STMP1 ,STAR,$TMP2 STAB,$TMP11 $TAB, $TMP?
$CRLF ,MS1,8TMP3, SCRLF ,MS2,$TMPL

$CRLF ,MS11,$TMPS5 , $CRLF ,MS12,3TMP6

$CRLF ,MS7,8TMP7 $(RLF ,MS10,3TMP10,0
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' ERROR DATA TABLES
7268 071264 D164-D153

7269 071264 D165=DT53
7270 071264 D166=DT53
7271 071264 D167=DT53
7272 071264 D170=DT53

| 7273 071264 p171=DT53

| 7274 071264 D172=D153
7275 071266 D173=p153
7276 071264 DT74=DT53
7277 071264 DT75=DT53
7278 671264 D176=D153
7279 071264 D177=D153
7280 071264 D1100=DT53
7281 071264 DT107=DT53
7282 071264 D1102=DT53
7283 071264 D1103=DT53
7284 071264 D7104=DT53
7285 071264 DT105=DT53
7086 071264 DT106=DT53
7287 077264 DT107=DT53
7288 071264 DI110=DT53
7289 071212 DT111=DT23
7290 071212 DT112=D723
7291 071212 DT113=D723
7292 071212 DT114=DT23
7293 071352 001232 001234 037335 DT115: .WORD  $IMPO.STMP1 $TAB.$TMP2,STAB,STMP11,$TMP7,$TAB, $TMP10
7254 071374 001313 037342 001240 TWORD  SCRLF .MS1,STMP3 $CRLF,MS2,$TMP4
7295 071410 001313 037455 001244 .WORD  $CRIF _MSS5,8TMPS, SCRLF ,MS6,$TMP6,0
729 071352 DT116=DTi15
7297 071352 DT117=DT115
¢ 78 071352 DT120-DT115
7299 071352 p1121=DT115
7300 071352 DT122=LT115
7301 071212 D1123=D123
7302 071212 D7124=DT23
7303 071212 D1125=D123
7304 071212 D1126=D123
7305 071352 DT127=DT115
7306 071352 DT130=DT115
7307 071352 DT131=D1115
7308 071212 DT132=D123
7309 071352 DT133=pT115
7310 071352 DT134=DT115
7311 071212 DT135=DT23
7312 071352 D1136=DT115
7313 071352 DT137=D1115
7314 071352 D1140=DT115
7315 071352 DT141=DT115
7316 071352 D1142=DT115
7317 071352 D1143=DT115
7318 071352 D1144=DT115
7319 071212 D1145=DT23
7320 071212 D1146=DT23
7321 071212 DT147=D123
7322 071212 D1150=D123
7323 071352 DT151=DT115
7324 071352 DT152=DT115




f

| CKFPBBO FPYIF FLIG PNT
ERROR DATA TABLES

7325

7326

7327

7328
[ 7329
7330
7331
7332
7333
7334
7335
7336
7337
7338
7339
7340
7341
7342
7343
7344
7345
7346
7347
7348
7349
7350
7351
7352
7353
7354
7355
7356
7357
7358

071426
071446
071462
071476

071514

071524
071544
071564
071576
071612

071629
071640
071660

071702

071722

001232

PRT B

001234
037342
037563
037515

001234

001234
037730
037763
001234
001242

001234
037704
037746

001234

001234

K 13
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037335
001240
001244
001250

033760

037335
001313
001313
037335
000000

037335
601313
001313

037335

037335

ivlolvloliviole]
— = =4~
— el e el vl b ——d
[ Yo IV, 1V, IV IV IV |
=2 ONONWNES W
muuhnnhn
lvlvlolololelv
— - —— =~
W IRV IV IV IV, |

1
11
11
11
23
11
23
DT162=DT23
DT163=DT115
DT164=DT23
DT165: .WORD
.WORD
.WORD
.WORD
DT166=DT165
DT167=DT165
DT170=DT165
DT171=DT165
DT172=DTi65
DT173=DT165
DT174=DT165
DT175=DT165
DT176=DT165
DT177: _WORD
DT200=DT165
DT201=DT165
DT202=DT165
DT203=DT165
DT204=DT165
DT205=DT165
D1206=D1165
D1207: .WORD
.WORD
.WORD
DT210: .WORD
. WORD
01211 DT207
DT212: .WORD

DT217: .WORD
DT1220=DT1207
DT1221=DT1207
DT222=DT207
D1223=DT1207
DT1224=DT1207

$TMP),$TMP1,STAB, STMP2 STAB,STMP13 $TMP11,$TMP 12
$CRLF ,MS1,$TMP3, SCRLF ,MS2,$TMPS

$CRLF ,MS11,8$7MP>,SCRLF ,MS12,8TMP6

$CRLF ,MS7,8TMP7 ,$CRLF ,MS10,8TMP10,0

$TMPO,$TMP1, CPSAVE O

$TMPO,$TMP1,$TAB,STMP2 ,$CRLF ,MS41,$(RLF ,$TMP3
$CRLF ,MS42,$CRLF ,$TMP4 , $CRLF ,MS43, $CRLF , $TMPS
$CRLF ,MS44 ,SCRLF ,$TMPG,0
$TMPO,$TMP1,$TAB,$TMP2 $TAB, $TMP3
$TAB,$TMPS,0

$TMPO,$TMP1 $TAB,$TMP2 $TAB,$TMP10,$TAB,STMP1]
$CRLF ,MS41,$CRLF ,STMP3, SCRLF ,MS42 ,$CRLF ,$TMP4
$CRLF ,MS43,$CRLF ,$TMPS $CRLF ,MS44 ,SCRLF ,$TMP6,0

$TMPO,$TMP1,$TAB, $TMP2,STAB, $TMP3 $TMP4 0

$IMPO,$TMPT,$TAB,$TMP2, S(RLF

166
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 FRROR DATA TABLES

7382 071734 037632 001244 001313 .WORD  MS37,$TMP5,S$CRLF ,MS40,$TMP6
7383 071746 001313 (37704 001250 .WORD  $CRLF ,MS41,$TMP7,0

7384 071756 001232 001234 037335 DT234: .WORD  $TMPO,STMP1 $TAB,$TMP2 $TAB,$TMP5,$TMPL,0
7385 071776 001232 00123¢ 037335 DI235: ,WORD  $TMPO,$TMP1_$TAB,$TMP2,0
7386 071756 DT236=DT234

7387 071756 DT237=DT1234

7388 071756 DT240=DT234

7389 071722 DT241=DT233

7390 071756 DT242=DT234

7391 071722 DT243=DT233

7392 071722 DT244=DT233

7393 071722 DT245=DT233

7394 071212 DT246=DT23

7365 072010 001232 001234 037335 DT247: .WORD  $TMPO,$TMP1,$TAB, $TMP2,$TAB,$TMP3,0

7396 072026 001232 001234 037335 DT250: .WORD  $TMPO,$TMP1,STAB,$TMPZ2.0

7397 072026 DT251=DT250

7398 072040 001232 001234 037335 DI1252: .WORD  $TMPO,$TMP1,STAB,$TMPZ,0

7399 072052 001232 001234 037335 DT253: .WORD  $TMPQ,$TMP1,STAB,STMP2,STAB STMP7, $TAB, $TMPI0

7400 072072 001313 037144 001254 .WORD S$CRLF .MSA1,$TMP11,SCRLF ,MSA2,$TMP12
7401 G72106 001313 037205 001244 .WORD  $CR.LF ,MSA3,$TMPS5 SCRLF ,MSA4,$TMPG
7602 072122 001313 037235 001240 .WORD  $CRLF ,MSAS,$TMP3,SCRLF ,MSA6,$TMPG,0
7403 072052 DT2564=DT253

74604 072052 DT255=DT253

7405 072052 D1256=DT253

7606 072052 DT257=DT253

7407 072052 DT7260=DT7253

74608 072052 DT261=DT253

7609 072052 DT262=DT253

76410 072052 DT263=D1253

7611 072052 DT264=DT253

7412 072052 DT265=DT253

7615 072040 DT266=DT1252

7414 071426 DT267=DT765

7415 072140 007070 007070 007070 .WORD  7070,7070,7070,7070 ;KLUDGE FOR APT LOAD PROBLEM

7416 000001 -END
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SYMBOL TABLE

AAADON 014416 AMSGTY= 000000 BPTVEC= 000014 DF1 070273 DF161 = 070366
AAAY 013414 AMTYP1= 000000 CCCOON 016130 DF1Q0 = 070273 DF162 = 070366
AAAT0 014032 AMTYP2= 000000 cca? 015124 DF100 = 070514 DF163 = 070436
AAAT1Y 014070 AMTYP3= 000090 CCC10 015520 DF101 = Q70514 DF164 = 070366
AAA1Z2 016126 AMTYP4= 000000 CCC1T 015554 DF102 = 070514 DF165 070546
AAAT1Y 014164 APASS = Q00000 (CC12 015610 DF103 = 070514 DF166 = 070546
AAA?2 013452 APRIOR= 000000 CCC13 015644 DF104 = 070514 DF167 = Q70546
AAA3Z 013510 APTCSU= 000040 cce 015160 DF105 = 070514 DF17 070323
AAAL 013546 APTENV= 000001 €cc3 015214 DF106 = 070514 DF170 = 070546
AAAS 013604 APTSI/= 000200 (CCé 015250 DF107 = 070514 DF171 = 070546
AAAG 013642 APTSPO= 000100 €CC5 015304 DF11 = 070273 DF172 = 070546
AAA7 013700 ASWRE G= 000000 CCCé 015340 DF110 = 070514 DF173 = 070546
AAAB 013736 ATESTN= 000000 ccc? 015374 BF111 = 070342 DF174 = 070546
AAAG 013774 AUNIT = 000000 ccca 015430 DF112 = 070342 DF175 = 070546
ABASE = 000000 AUSWR = 000000 €Cco 015464 DF113 = 070342 DF176 070600
ACDW1 = 000000 AVECT1= 000000 CKSWR - 104406 DF114 = 070342 DF177 070632
ACOW2 = 000000 AVECT2= 000000 CMPSUB 014226 DF115 070412 DF 2 070311
ACPUOP= 000006 BBBDON 015120 CMPTMP 014406 DF116 = 070412 DF 20 070332
ACO  =%000000 BBBER1 014674 (NT = 000270 DF117 = Q70412 DF200 = 070600
AC1  =%000001 BBBERZ2 014760 CORDON 033152 DF12 = 070273 DF201 = 070600
AC2  -%000002 BBBER3 015006 CORFLG 033134 DF120 = 070412 DF202 = 070600
AC3  -X000003 BBBER4 015034 CORINT 033146 DF121 = 070412 DF203 = 070600
AC4  -X000004 gasPt 015100 CORMES 040005 DF122 = 070412 DF204 = 070600
ACS  =X000005 BBBP2 015110 CORSUB 032652 DF123 = 070366 DF205 = Q70600
AC6  =X000006 8880 014424 CORTMP 033136 DF124 = 070366 DF206 = 070600
AC7  -%000007 BRB1 014460 CORTRP 03350 DF125 = 070366 DF207 070645
ADDWO = 000000 BBBZ 014506 CORTV 032750 DF126 = 070366 DF21 = 07033¢
ADDW1 = 000000 8883 014536 CORTVO 033112 DF127 070436 DF210 070635
ADDW10= 000000 8884 014564 (ORTV1 033116 DF13 = 070273 DF211 = 070645
ADDW11= 000000 BBRBS 014622 COR1 032020 DF130 = 070436 DF212 070671
ADDW12= 000000 8886 014630 COR10 032442 DF131 = 070436 DF213 = 070671
ADDW13= 000000 BITO = 000001 COR11 032506 DF132 = 070366 DF214 = 070671
ADDW14= 000000 BIT00 = 000001 COR12 032546 DF133 = 070436 DF215 = 070671
ADDW15= 000000 BITO1 = 000002 COR13 032606 DF134 = 070436 DF216 = 070645
ADDWZ2 = 000000 BIT02 = 000004 CORZ 032044 DF135 = 070366 DF217 070721
ADDW3 = 000000 BIT03 = 000010 COR3 032060 DF136 = 070436 DF22 = 070332
ADDW4 = 000000 81704 = 000020 COR33 032072 DF137 = 070412 DF220 = 070645
ADDWS = 000000 BITOS = 000040 COR4 032132 DF14 = 070273 DF221 = 070645
ADDW6 = 000000 BIT06 = 000100 COR5 032172 DF140 = 070412 DF222 = 070645
ADDW7 = 000000 81707 = 000200 COR6 032232 DF141 = 070412 DF223 = 070645
ADDW8 = 000000 BIT08 = 000400 COR7 032276 DF142 = 070412 DF224 = 070645
ADDWS - C00000 81709 = 001000 COR8 032336 DF143 = 070412 DF225 = 070645
ADEVCT= 000000 BIT1 = 000002 COR9 032402 DF144 = 070412 DF226 = 070671
ADEVM = 000000 BIT10 = 002000 CPSAVE 033760 DF145 = 070342 DF227 = 070671
AENV = 000000 BIr11 = 004000 (PSPUR (037032 DF146 = 070342 DF23 070342
AENVM = 000000 BIT12 = 010000 CPTWO 037050 DF147 = Q70342 DF230 = 070671
AFATAL= 000000 BIT13 = 020000 CR = 000015 DF15 = 070273 DF231 = 070671
AMADR1= 000000 BIT14 - 040000 CRLF = 000200 DF150 = 070342 DF232 = 070671
AMADR2- (000000 BIT15 = 100000 DDDDON 017064 DF151 = 070436 DF233 070730
AMADR3= 000000 BIT2 - 000004 DDD1 016134 DF152 = 070436 DF234 070745
AMADR4= 000000 BIT3 = 0000i0 bDD2 016210 DF153 = 070436 DF235 070754
AMAMS 1= 000000 BI1T4 = 000020 DOD3 016264 DF154 = Q70436 DF236 = 070745
AMAMSZ2= 000000 BI75 - 000040 DDD4 016340 DF155 = 070436 DF237 = 070745
AMAMS 3= 000000 BIT6 = 000100 DDD5 016414 DF156 = 070436 DF24 = 070342
AMAMS4 = 000000 BIT7 = 000200 DDD6 016470 DF157 = 070366 DF240 = 070745
AMSGAD 000009 BIT8 - 000400 DDD? 016544 DF16 = 070273 DF ¢4l = 070730
AMSGLG- 000000 BIT9 = 001000 DDISP = 177570 DF160 - 070436 DF242 = 070745
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SYMBOL TABLE

DF243 = 070730 DFES = 070462 DH147 = 066436 DH230 = 067403 ) DHS52 = 066436
DF 244 = 070730 CF66 = 070462 DH15 = 066436 DH231 = 047472 DHS3 = 066436
DF 245 = 070730 DF&7 = 070462 DH150 = 066436 DH232 = 067472 DHS4 = 066436
DF 246 = 070366 DF7 = 070273 DH151 = 066777 DH233 06756 DHS5 = 066436
DF247 070760 DF 70 070514 DH152 = 066777 DH234 067622 DH56 = 066436
DF25 = 070342 DF71 = 070514 DH153 = 066777 DH235 067710 DHS7 = 066436
DF250 = 070760 DF72 = 070514 DH154 = 066777 DH236 067750 DH6 = 066436
DF251 = 070760 DF?73 = 070514 DH155 = 066777 DH237 = 067622 DHE0 = 066436
DF25¢2 070766 DF74 = 070514 DH156 = 066777 DH24 = 066436 DH61 = 066436
DF253 070772 DF75 = 0705146 DH157 = 065436 DH240 070036 DHE62 = 066436
DF 256 = Q/u’?2 DF76 = 070514 DH16 = 066436 DH241 = 067561 DH63 = 066436
DF 255 = 070772 DF77 = 070514 DH160 = 066777 DH242 = 070036 DHE4 = 066436
DF256 = 070772 DH1 066436 DH161 = 066436 DH243 = 067561 DHES = 066436
CF257 = 070772 DH10 = 066436 DH162 = 066436 DH244 = 067561 DHE6G6 = 066436
DF26 = 070342 DH100 = 066436 DH163 = 066777 DH245 = 067561 DH67 = 066436
DF260 = 070772 _DH101 = 066436 DH164 = 066436 DH246 = 066436 DH7 = 066436
DF261 = 070772 ~DH102 = 066436 DH165 = 066777 DH247 070126 DH70 = 066436
DF 262 = 070772 . DH103 = 066436 DH166 = 066777 DH2S = 066436 DH71 = 066436
DF 263 = Q70772 DH104 = 066436 DH167 = 066777 DH250 070173 DH72 = 066436
DF 264 = (70772 DK10S = 066436 DH17 066567 DH251 = 070173 DH73 = 0€6436
DF 265 = 070772 DH106 = 066436 DH170 = 066777 DH252 = 066526 DH74 = 066436
DF 266 = 070766 DH107 = 066436 DH171 = 066777 DH253 = 066436 DH?5 = 066436
DF267 = 070600 DH11 = 066436 DH172 = 066777 DH254 = 066436 DH76 = 066436
DF27 = 070342 DH110 = 06643¢ DH173 = 066777 DH255 = 066436 DH77 = 066436
OF3 = 070273 DH111 = 066436 DH174 = 066777 DH256 = 066436 DISPLA 001142
DF30 = 070342 DH112 = 066436 DH175 = 066777 DH257 = 066436 DISPRE 000174
OF31 = 070342 DH113 = 066436 DH176 = 066777 DH26 = 066436 DIVDSU 016624
DF32 = 070342 DH114 = 066436 DH177 067076 DH260 = 066436 DIVDT 017054
DF 33 070366 DH11S 066777 DHZ 066526 DH261 = 066436 DIVFSU 015704
DF34 = 070366 DH116 = 066777 DH20 = 066436 DH262 = 066436 DIVFT 016120
DF35 = 070366 DH117 = 066777 DH200 = 066777 DH263 = 066436 DSWR = 177570
DF36 - 070366 DH12 = 066436 DH201 = 066777 DH264 = 066436 DT1 071024
DF37 = 070342 DH120 = Q66777 DH202 = 066777 DH26S = 066436 DT10 = 071024
DF4 = 070273 DH121 = 066777 DH203 = 066777 DH266 070233 DT100 = 071264
DF40 = 070342 DH122 = 066777 DH204 = 066777 DH267 = 066777 DT101 = 071264
DF41 - 070342 DH123 = 066436 DH20S ~ 066777 DH27 = 066436 DT102 = 071264
DF&42 = 070342 DH124 = 066436 DH206 = 066777 DH3 = 066436 DT103 = 071264
DF43 = 070342 DH125 = 066436 DH207 067177 DH30 = 066436 DT104 = 071264
DF44 = (070342 DH126 = 066436 DH21 066642 DH31 = 066436 DT105 = 071264
DF4S = 070342 DH 27 = 066777 DH210 067267 DH32 = 066436 DT106 = 0771264
DF46 = 070366 DH13 = 066436 DH211 = 067267 DH33 = 066436 DT107 = 071264
DF47 - 70366 DH130 = 066777 DH212 = 067177 DH34 = 066436 DT11 = 071024
DFS = 070273 DH131 = 066777 DH213 = 067177 DH3S = 066436 DT110 = 071264
DF50 = 070366 DH132 = 066436 DH214 = 062177 DH36 = 066436 DT111 = 071212
DF51 = 070366 DH133 = 066777 DH215 = 067177 DH37 = 066436 DT112 = 071212
DF52 = 070366 DH134 = 066777 DH216 = 067267 DH4 = 066436 DT113 = 071212
DFS3 0704€2 DH135 = 066436 DH217 067330 DH40 = 066436 DT114 = 071212
DFS54 = 070462 DH136 = 066777 DHZ2?2 066731 DH41 = 066436 DTi*c 071352
DF55 = 070462 DH137 = 066777 DH220 067137 DH42 = 066436 DT11o = 071352
DF56 = 070462 DH14 = 066436 DH221 = 067267 DH43 = 066436 DT117 = 071352
DFS7 = 070462 DH140 = 066777 DH222 = 067137 DH44 = 066436 DT12 = 071024
DF6 = 070273 DH141 = 066777 DH223 = 067267 DH4S = 066436 DT7120 = 071352
DF60 = 070462 DH142 = 066777 DH224 = 067137 DH4E = 066430 07121 = 0713952
DF61 = 070462 DH143 = 066777 DH225 = 067267 DH47 = 066436 DT122 = 071352
DF62 - 070462 DH144 = 066777 DH226 067403 DHS = (066436 DT123 = 071212
DF63 = 070462 DH145 = 066436 DH227 067472 DH50 = 066436 D124 = 071212
DF64 = 070462 DH146 = 066436 DHZ3 = 066436 DHS1 - 066436 DT125 = 071¢7¢
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DT126 = 071212 D121 071152 D731 = 071212 EMTVEC= 000030 EM160 050653
DT127 = 071352 DT1210 071576 D132 = 071212 EMI1 040044 EM161 05101
D113 = 071024 DT211 = 071524 D733 = 071212 EM10 040663 EM162 051156
DT130 = 071352 £1212 071620 D734 = 071212 EM100 054021 EM163 051322
DT131 = 071352 DT213 = 071620 T35 = 071212 EM101 054104 EM164 051457
DT132 = 071212 DT214 = 071620 DT36 = 071212 EM102 054300 EM165 055410
07133 = 071352 DT215 = 071620 pDT37 = 071212 EM103 054474 EM166 055474
DT134 = 071352 DT216 = 071524 DT4& = 071024 EM104 054606 EM167 055557
DT135 = 071212 071217 071702 DT40 = 071212 EM105 054753 EM17 041643
DT136 = 071352 DT22 071174 DT4T = 0771212 EMI106 055062 EM170 055611
DT137 = 071352 DT220 = 071524 DT42 = 071212 EM107 055171 EM171 055677
DT14 = 071024 DT221 = 071524 D143 = 071212 EM11 040770 EM172 056022
DT140 = 071352 DT222 = 071524 DT44 = 071212 EM110 055300 EM173 056107
DT141 = 071352 DT223 = 071524 DT45 = 071212 EM111 044115 EM174 056255
DT142 = 071352 DT224 = Q71524 D146 = 071212 EM112 044172 EM175 056423
DT143 = 071352 DT225 = 071524 DT47 = 071212 EM113 044250 EM176 056535
D144 = 071352 01226 = 071620 DTS = 071024 EMI114 044326 EM177 056621
DT145 = 071212 D7227 = 071620 DTS0 = 071212 EM115 044405 EM2 040076
DT146 = 071212 D123 071212 DT51 = 071212 EM116 044463 EM20 041720
DT147 = (71212 DT230 = 071620 DT52 = 071212 EM117 044542 EM200 056655
DT15S = 071024 DT231 = 071576 DT53 071264 EM12 041077 EM201 056707
DT150 = 071212 DT232 = 071524 DTS4 = 071264 EM120 044700 EM202 056776
DT151 = 071352 DT233 071722 DTS5 = 071264 EM121 045036 EM203 057140
DT152 = 071352 D234 071756 DT56 = 071264 EM122 045173 EM204 057302
DT153 = 071352 DT235 071776 DTS57 = 071264 EM123 045330 EM205 057370
DT154 = 071352 DT236 = 071756 DT6 = 071024 EM126 045406 EM206 057536
DT155 = 071352 DT237 = 071756 D160 = 071264 EM125 045465 EM207 057704
DT156 = 0771352 DT24 = 071212 DT61 = 071264 EM126 045543 EM21 041752
DT157 = 071212 DT240 = 071756 D762 = 071264 EM127 045622 EM210 057746
OT16 = 071024 DT241 = 071722 DT63 = 071264 EM13 041206 EM211 060010
DT160 = 071352 DT242 = Q71756 DT64 = 071264 EM130 045700 EM212 060154
DT161 = 071212 DT1243 = 071722 DT6ES = 0721264 EM131 045757 EM213 060340
DT162 = 071212 DT244 = 071722 DT66 = 071264 EM132 046115 EM214 060524
DT163 = 071352 DT245 = 071722 D167 = 071264 EM133 046253 EM215 060710
DT164 = 071212 DT246 = 071212 DT7 = 071024 EM134 046411 EM216 061074
DT165 071426 DT247 072010 DT70 = 071264 EM135 046546 EM217 061256
DT166 = 071426 D125 = 071212 DT71 = 071264 EM136 046703 EM22 042004
DY167 = 071426 DT7250 072026 D172 = 071264 EM137 047040 EM220 061320
0117 071110 01251 = 072026 D173 = 071264 EM14 041322 EM221 061550
DT170 = 071426 DT252 072040 D174 = 071264 EM140 047126 EM222 062014
DT171 = 071426 1253 072052 DT7S - 071264 EM141 = 044115 EM223 062245
DT172 = 071426 DT254 = 072052 DT76 = 071264 EM142 = 044172 EM224 062512
DT173 = 071426 DT255 = 072052 177 = 071264 EM143 047215 EM225 062743
DT174 = 071426 DT256 = 072052 EEEDON 020074 EM144 047273 EM226 063210
DT175 = 071426 DT257 = 072052 EEET 017070 EM145 047352 EM227 063343
DT176 = 071426 D726 = 071212 EEE10 017464 EM146 047517 EM23 042065
DT177 071514 DT260 = 072052 EEETT  01/520 EM147 047664 EM230 063476
DT2 071062 DT261 = 072052 CEE12 017554 EM15 041434 EM231 063632
0120 071130 DT1262 = 072052 EEE13 017610 EM150 050030 EM232 = 057746
01200 = 071426 DT263 = 072052 EEE2 017124 EM151 050174 EM233 063766
01201 = 071426 DT264 = 072052 EEE3 017160 EM152 050262 EM236 064025
DT202 = 071426 DT265 = Q72052 EEEL 017214 EM153 = 045330 EM23S 064111
DT203 = 071426 DT266 = 072040 . EEES 017250 EM154 = 045406 EM236 064157
DT204 = 071426 DT267 = 071426 EEEG 017304 EM155 050351 EM237 064212
DT205 = 071426 D127 = 071212 EEE7 017340 EM156 050427 EM24 042142
DT206 = 071426 D13 = 071024 EEE8 017374 EM157 050506 EM240 064276
DT207 071524 D730 = 071212 EEES 017430 EM16 041546 EM241 064332
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EMcL2 064435 EM6E4 052722 GGGS 024474 HHHDON 030014 HXER11 013210
EM243 064471 EM6S 053041 GGG6 024544 HHH1 025712 HXER12 013230
EM244 064574 EM66 053154 GGG7 024614 HHH10 027012 HXER13 013260
EM24S 064633 EME7 053223 6GG8 024664 HHH11 027112 HXER2 012726
EM246 043525 EM?7 040556 GGGY 024734 HHH12 027212 HXER22 012742
EM247 064715 EM70 053306 GGP1 011560 HHH13 027312 HXER3_ 012756
EM25 042240 EM7] 053337 GGP2 011570 HHH? 026012 HXER33 012772
EM250 064751 EM72 053367 GGP3 011600 HHH3 026112 HXER4 013006
EM251 065003 EM73 = 053367 GGP4 011610 HHH4 026212 HXERS 012706
EM252 065036 EM74 053421 GGPS5 011620 HHHS 026312 HXER6 013042
EM253 065127 EM75 053530 GGP6 011630 HHH6 026412 HXER66 013056
EM254 065213 EM/76 053621 GGP7 011640 HHH/7 026512 HXER7? 013072
EM255 065300 EM77 053711 GGP8 011650 HHH8 026612 HXER8 013024
EM256 065366 ERM10 034314 GGP9 011660 HHH9 026712 HXER9 013122
EM257 065455 ERROR = 104000 GG 006756 HHPO 006612 HXP1 013310
EM26 042325 ERRVEC= 000004 GG10 007252 HHP1 006622 HXP2 013320
EM260 065543 ERTYPE 036370 GG11 007310 HHP10 006732 HXP3 013330
EM261 065632 FFFDON 020624 GG12 007332 HHP11 006742 HXP4 013340
EM262 065722 FFF 020100 GG13 007342 HHP? 006632 HXPS 013350
EM263  C66013 FFF2 020154 GG1é 007360 HHP3 006642 HXP6 013360
EM264 066100 FFF3 020230 GG15 007416 HHP4 006652 HXP7 013370
EM265 066165 FFF4 020304 GG16 007434 HHPS 006662 HXP8 013400
EM266 066252 FPSPUR 037000 GG17 007502 HHP6 006672 HX1 011674
EM267 066353 FPVECT= 000244 GG18 007512 HHP7 006702 HX10 012102
EM27 = 042240 GGDATO 011550 GG19 007546 HHP8 006712 HX11 012124
EM3 040132 GGDONE 011670 GG2 007014 HHP9 006722 HX12 012144
EM30 042423 GGERO 010046 GG20 007604 HHTRAP 006532 HX13 012154
EM31 042475 GGER1 010144 G621 007626 HH1 005032 HX14 012162
EM32 042110 GGER10 010656 GG2¢ 007636 HH10 005244 HX15 012200
EM33 042542 GGER11 010724 GG23 007654 HH11 005262 HX16 012226
EM34 042565 GGER12 010772 GG24 007712 HHTZ2 005312 HX165 012232
EM35 042617 GGER13 011040 GG25 007730 HH13 005334 HX17 012260
EM36 042672 GGER14 011106 GG26 007776 HH !4 005354 HX18 012316
EM37 042740 GGER1S5 011204 GG27 010006 HH15 005364 HX19 012336
EM4 040237 GGER16 011252 GG28 010042 HH16 005372 HX2 011724
EMLO 042763 GGER17 011320 GG3 007036 HH17 005410 HX20 012346
EM4T 043015 GGER18 011366 GG4 007046 HH18 005446 HX21 012350
EM42 043070 GGER19 011434 GGS 007064 HH19 005470 HX22 012400
EM43 043221 GGERZ 010212 GG6 007122 HH2 005062 HX23 012420
EM44 043352 GGER20 011502 GG/ 007140 HH20 005500 HX24 012440
EM45 043420 GGER3 010260 GG8 007206 HHZ21 005516 HX25 012450
EM46 043473 GGER4 010326 GG9 007216 HH2?2 005546 HX26 012456
EM4LT7 043550 GGERS 010330 GTSWR = 104405 HHZ3 005570 HX27 012460
EM5 040344 GGER6 010376 HHDATO 006602 HH24 005600 HX28 012512
EM50 043704 GGER7 0170444 HHDONE 006752 HHZS 005616 HX29 012534
EM51 043757 GGER8 010542 HHERO 005622 HH3 005104 HX3 011740
EM52 044025 GGER9 010610 HHERQO 005736 HH4 005124 HX30 012544
EM53 051655 GGGDON 025706 HHER1 005670 HHS 005134 HX31 012562
EM54 051706 GGG 024234 HHER10 006464 HH6 005142 HX32 012612
EMSS 051623 GGG10 025004 HHER2 006004 HH7 005154 HX33 012634
EMS56 051736 GGG11 025054 HHER3 006052 HH8 005212 HX34 012644
EMS7 052027 GGG12 025124 HHER4 006120 HHS 005234 HX35 012662
EM6 040451 GGG13 025174 HHERS 006166 HT = 000011 HX4 011760
EMEO 052117 GGGl4 025244 HHERG 006234 HXDATO 013300 HX5 012000
EM6T 052221 GGG2 024304 HHER7? 006302 HXDONE 013410 HX6 012010
EME2 052415 GGG3 024354 HHER8 006350 HXERT 012666 HX7 012016
EME3 052611 GGG4 024424 HHER9 006416 HXER10 013156 HX8 012034
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HX9 012066
IBSAVE 033762
I1IDON 021464
I 020630
I2 020674
I3 020740
14 021004
IOTVEC= 000020
JJJDON 022424
JJI 021470
JJJe 021554
JJJ3 021640
JJJé 0217264
KKKDON 023266
KKK 1 022430
KkK3 022474
KKK& 022540
KKKS 022604
LF = 000012
LLLDON (C24230
LLL 023272
LLe? 023356
LLed 023442
LLLSG 023526
LOOP 005030
LPERR = 104413
MWMDON 030742
MMM1 030020
MV 2 030072
M3 030144
MMMS, 030216
MMMS 030270
MNUMBE = 000267
MODDDO 031750
MmoDDD1 031760
moDDOV 031362
MODDSU 027416
MODDTO 027774
MoODDT1 030004
MODFDO 030722
MODFD1 030732
MODFOV (C30346
MODFSU 025320
MOCFTO 025656
MODFT1 025666
MOOP1 025676
M3AT 037144
MSA2 037162
MSA3 037205
MSASL 037217
MSAS 037235
MSA6 037250
MS1 037342
MS10 037541
MS11 037563
MS12 037607
MS 2 037360
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mMs3 037400
ms37 037632
MSé 037427
MS40 037650
MS4 1 037704
MS415 037664
MS&2 037730
MS43 037746
MS4&4 037763
MSS 037455
MS6 037477
MS7 037515
MULDSU 020364
MULDT 020614
MULFSU 017650
MULFT 020064
NNNDON 031770
NANT 030746
NNN2 031050
NAN3 031152
NNNSG 031254
OVDNTT 022414
OVDTT 024220
OVFNTT 021454
OVFTT 023256
OVUNDN 022014
OVUNDT 023616
OVUNFN 021054
OVUNFT 022654
PIRQ = 177772
PIRQVE= 000240
POWERM 037270
PROGNU= 000002
PRO = 000000
PRT = 000040
PRc = 000100
PR3 = 000140
PR4 = 000200
PRS = 000240
PR6 = 000300
PR7 = 000340
PS = 177776
PSW = 177776
PWRVEC= 000024
RDCHR = 104407
RESREG= 104411
RESVEC= 000010
RSETUP= 104412
R6 =2002006
R7 -%000007
SAVREG= 104410
SCOPE = 000004
SPACE 037337
STACK = 001100
START 004346
STKLMT= 177774
SWR 001140

SWREG
Sw0
Sw00
Sw01
Sw0?2
SW03
Sw04
SW0S
SW06
Sw07
SW08
Sw09
Sw1
SW10
SWil
Swi12
SW13
SW1é
SW15
Swe
Sw3
SwWé
SWS
SWé
SW7
Sw8
SW9
TAB
TBITVE
TKVEC
TOCTNM
TPVEC =
TRAPVE=
TRTVEC=
ST
1ST10
TST11
TST12
TST13
1ST14
TST1S
TST16
TST17
TST2
T1ST20
TST121
TST2?2
T1ST23
TST3
1ST4
TSTS
TSTé
1S17
TYPE
TYPOC
TYPON
TYPOS

OO O O O I LT LT L L T (T T T T T U O L VO T L I L

000176
000001
000001
000002
000004
000010
000020
000049
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000
100000
000004
000010
000020
000040
000100
000200
000400
001000
000011
000014
000060
036764
000064
000034
000014
005030
017066
020076
020626
021466
022426
023270
024232
025710
006754
030016

$APTHD
$SATY(
SATY?
$SATY3
SATYS
$AUTOB
$BASE
$8DADR
$BDDAT
$BELL
$CDwW1
$CDW2
$CHARC
$CKSWR
$CLR.T
$CMTAG
$CM1
$CM2
$(M3
$(M4
$CNTLG
$CNTLU
$CPUOP
$CRLF
$ODWO
$ODW1
$DDW10
$DDW11
$ODW12
$DDW13
$DDW14
$DDW1S
$0DW2
$DDW3
$DDW4
$DDWS
$DDW6
$DDW/
$DDW8
$DDW9
SDEV(CT
$DEVM
$DOAGN
$ENDAD
SENDCT
$ENULL
SENV
SENVM
$EOP
SEOPCT
SERFLG
$ERMAX
$SERROR
$ERRPC
$ERRTR
$SERTTL
$ESCAP

004332
035239
035204
035212
035222
001134
001372
001122
001126
001306
001376
001400
034752
035452
033356
001100
000024
000050
000024
000024
036071
036064
001344
001313
001402
001404
001426
001430
001432
001434
001436
001440
001406
001410
001412
001414
001416
001420
001422
001424
001326
001374
033376
033366
033210
033442
001336
001337
033154
033202
001103
001115
033764

$ETASL
$ETEND
$FATAL
$FFLG
SFILLC
$FILLS
$GDADR
$GDDAT
$GET42
$GTSWR
$SHD =
$HIBTS
$ICNT
$SILLUP
$INTAG
$SITEMB
SLF
$LFLG
$L00P
SLPADR
$LPERR
$MADR1
$SMADR?2
$MADR3
$MADRS
SMAIL
SMAMS 1
SMAMS 2
$MAMS 3
SMAMS 4
$SMBADR
SMFLG
SMNEW
$SMSGAD
$MSGLG
MSGTY
SMSWR
SMTYP1
SMTYP?2
SMTYP3
SMTYPS
SMXCNT
SNULL
SNWTST=
SOCNT
$OMODE
$OVER
$PASS
SPASTM
$SPWRAD
$PWRDN
$SPWRMG
$PWRUP
$QUES
$SRDCHR
$RDS2 =
$RE GAD

001336
001442
001320
035450
001156
001155
001120
001124
033340
035522
000003
004332
001104
036362
001135
001114
0013i4
035447
033434
001106
001110
001350
001354
001360
001364
001316
001346
001352
001356
001362
004334
035446
036107
001332
001334
001316
036076
001347
001353
001357
001363
033756
001154
000001
035200
035202
033742
001324
004340
036344
036204
036340
036256
001312
035734
000001
001160

SEQUENCE
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SREGO 001162 $REGS 001176 $TERM = 000030 $TMP22 001276 STYPEC 034624
SREG?! 001164 $REG7 001200 $TESTN 001322 $TMP23 001300 STYPEX 034754
SREGI0 001202 SRESRE 034354 $TIMES 001302 $TMP3 001240 $TYPOC 035002
$REG11 001204 SRTNAD 033436 $TKB 001146 $TMPL 001242 STYPON 035016
$REGI2 001206 $RTRN 033432 $7TKS 001144 $°MPS 007244 $TYPOS 034756
$REG13 001210 $SAVRE 034316 $TMPO 001232 $TMP6 001246 SUNIT 001330
$REGI4 001212 $SAVRG6 036366 $TMP1 001234 $TMP7 001250 SUNITM 004342
$REGIS 001214 $SCOPE 033446 $TMP10 001252 $TN = 000023 SUSWR 001342
$REG16 001216 $SETUP= 000137 $TMP11 001254 $TPB 001152 SVECT1 001366
$REG17 001220 $STUP = 177777 $TMP12 001256 $TPFLG 001157 $VECT2 001370
$REG2 001166 $SVLAD 033706 $TMP13 001260 $TPS 001150 $XOFF = 000023
$REG20 001222 $SVPC = 004332 $TMP14 001262 $TRAP 036120 $XON = 000021
SREG21 001226 $SWR = 177400 $TMP15 001264 $TRAPZ 036142 SXTSTR 033460
tREG2z 001226 $SWREG 001340 $TMP16 001266 $TRP = 000014 $$GE T4= 000001
SREG23 001230 $SWRMK - (00000 $TMP17 001270 $TRPAD (036154 $OFILL 035201
SREG3 001170 $SWRMS- 000200 $TMP2 001236 $TSTM 004336 .LPER 037066
SREG4 001172 $TAB 037335 $TMP20 001272 $TSTAM 001102 R3ET 037074
SREGS 001174 $°BIT 033440 $TMP21 001274 $TYPE 034412 .8X - 004332

. ABS. (72150 000
000000 001
ERRORS DETECTED: O

VIRTUAL MEMORY USED: 59552 WORDS ( 233 PAGES)

DYNAMI(C MEMORY: 20034 WORDS (¢ 77 PAGES)

ELAPSED TIME: 00:08:19
rKFPBR.BIN,(KFPBR/(R/=SP/NL : TOC-(KFPRB.MLB/ML,(KFPBB.P11
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SYMBOL
AAADON

~ AAAT

AAA10
AAAT]
AAA1Q
AAA13
AAA?
AAA3
AAAL
AAAS
AAAG
AAA7
AAAB
AAAG
ABASE
ACDW1
ACCw2
ACPUOP
ACO

AC?
AC2
AC3
ACSL
ACS
AC6
AC7
ADDWO
ADDW1
ADDW10
ADDW1 1
ADDW1?2
ADDW13
ADDW14
ADDW15
ADDW2
ADDW3
ADDW4
ADDWS
ADDWE

{REATED BY
SYMBOL (ROSS REFERENCE

VALUE
014416
013414
014032
014070
014126
014164
013452
013510
013546
013604
013642
013700
013736
013774
000000
000000
000000
000000

2000000

=%000001
-2000002
=2000003
=%000004
=%000005
=2000006
-2000007
600000
000000
000000
000000
000000
000000
000000
000000
000000
006000
000000
000000
000000

+13-2058
*16-2553
*19~3060
*22-3645
*25-4162
28-4812
31-5638
»33-5896
#-=1304
#6-1305

#15-2530

7-1314
7-1314
7-1314
7-1314
+9-1352
*9=-1440
*10-1606
10-1676
12-1786
*713-1992
+13-2062
*16-2556
+19-3068
*22-3664
25-6178
*29-5165
33-5796
*33-5911
«28-4799

7-1314
7-1314
7=-1314
7-1314
7-1314
7=-1314
7=1314
7=-1314
7=1314
7-1314
7=1314
7=1314
7-1314

MACRO ON 28-MAR-81 AT 14:50

PAGE ]

SEQUENCE 174

*9~-1354
*9-1442
*10-1608
10-1687
12-1812
*13-2007
13-2067
*16-2576
19-3075
22-3671
25-4256
*29-5174
*»33-5796
*33-5925
28-4814

CREF vO1

9-1357
9-1445
10-1611
*10-1713
12-1838
*+13-2010
+13-2088
*16-2578
+20-3311
23-3743
*27-4395
29-5180
*33-5809
»33-5939
*29-5167

14

+9-1386
*+9-1462
10-1622
+10-1715
+13-1910
13-2013
+13-2092
*16-2598
»20-3318
*24~3897
+27-4414
»30~5403
+33-5823
+33-5982
29-5182

+9-1388
*9-1464
+10-1647
10-1718
+13-1913
+13-2027
13-2097
*16-2603
20-3325
*»24-3916
27-4430
»30-5412
+33-5837
33-6008
*30-5405

9-1391
9-1467
*+10-1649
*12-1739
13-1920
*13-2029
*15-2477
*17-2876
*21-3458
24-3923
27-4508
30-5419
*33-5853

30=-5421

*9-1410
=10-1582
10-1652
*12-1741
*13-1944
13-2032
15-2483
+17-2883
*21~3466
24~3994
*28~4797
*31-5622
*33-5867

*31-5624

*9-1412
«10-1584
*10-1671
12-1744
*13-1951
»13-2057
152511
17-28%0
21-3473
*25-4143
«28-4806
*31-5631
»33-5883

31-5640




C(KFPBB

SYMBOL
SYMBOL
ADDW/7
ADDWS8
ADDWO
ADEVCT
ADEVM
AENV
AENVM
AFATAL
AMADR
AMADR?
AMADR?3
AMADRS
AMAMS T
AMAMS 2
AMAMS3
AMAMSS
AMSGAD
AMSGLG
AMSGTY
AMTYP1
AMTYP2
AMTYP3
AMTYP4
APASS
APRIOR
APT(CSU
APTENV
APTS1Z
APTSPO
ASWREG
ATESTN
AUNIT
AUSWR
AVECT1
AVECT?
BBBDON
BBBER1
BBBER?Z
BBBER3
BBBERS
B888P1
B8BBP2
88870
8881

CROSS REFERENCE

VA

OO L L N I L L T L 1 T T O T T 1 O L ¢ I O o T 1 O T T O 7 O L L

"wnnu

(REATED BY

LUE

000000
000000
000000
000000
000000
000000
000000
000000
000C00
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000040
000001
000200
000100
000000
000000
000000
000000
000000
000000
015120
014674
014760
015006
015034
015100
C15110
014424
014460
014506
014536
014564
014622
014630
000001
000001
000002

REFE
7=1
7-1
7=1
7-1
7-1
7-1

~
] I I I I )
oD b amed b e b B B —d b D b b b P D —D

N\JNN*JV\J\.I'\J\J\JV\I\J

LA LN AN AN W L LA WA A NN NN AN N NN N AN NN AN D

— d e ed e ed mad d i ek b ek e D oD e D —d —d d D ad —2 T}
oW o S P 2T 2T AP LR AW W A LW W O L o 2 X 2R 24

~N N
[ |

7-1314
7-1314
33-6074
33-6070
B-1327
33-6074
7-1314
7=-1314
7-1314
7=-1314
7-1314
7-1314
16-2627

t
SN 1,61,87,¥1,81,81,81,§)
VAV Te V.1V, 1V
NWVNMOONONWN
VN ONNWO

—
QOO‘OOC{*OOOO

2574

- #6~1301

CES

#33-6078
33-6074
#33-6078
33-6078
7-1314
7-1314
7-1314
7=1314
7-1314
7-1314
16=2648
#16-2631
16-2585
16=-2589
#16-2668
16=-2554
16=-2597

#16-2556
#16-2578

#16-2603
#16-2608

6-1301
6=-1301

MACRO ON 28-MAR=-81 AT 14:50

PAGE ¢
SEGUENCE 175
CREF vO1
33-6078 #33-6078
#33-6(78
16=2656 16=~2664
16=-2621 #16-2651
16=2625 #16-2659
16<2577 16=2601
#16-2680
16-2608
33-6068 33-6068

G 14

16=2677 #16=2684
#16=2679
33-6070 33-6070




CREATED BY

. (kKFPBB

SYMBOL (ROSS REFERENCE
SYMBOL VALUE
BITCZ2 = 000004
BITO3 = 000010
BITO4 = 000020
BITOS = 000040
BITO6 = 000100
BIT07 = 000200
BITO8 = 000400
BITO9 = 001000
BITY = 000002
BIT10 = 002000
BIT11 = 004000
BIT12 = 010000
BIT1$ = 020000
BIT14 = 040000
BIT1S = 100000
BIT2 = 000004
BIT3 = 000010
BIT4 = 000020
BITS = 000040
BIT6 = 000100
8117 = 000200
8118 = 000406
BIT9 = 001000
BPTVEL = 000014
CCCDON 016130
ccel 015124
ccc1o 015520
tcen 015554
(ccre 015610
ccc13 015644
ccce 015160
ccc3 015214
cCcé 015250
cCcesS 015304
(ccé 015340
ccc? 015374
(cc8 015430
ccey 015464
(K SWR = 104406
(MPSUB 014226
CMPTMP 014406
CNT = 000270

REFERENCES

#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1201
#6-1301
#6=1301
17-2844
#17-2698
#17-2800
¥17-2811
#17~-2823
#17-2834
217-2709
#17=2720
#17-2732
#17-27463
n17-2754
#17-2765
817-2777
#17-2789
33-6068
14=2246
14=2377
15-2510
#8-1316
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320

6-1301
6-1301
6-1301
6-1301
6-1301
6-1301
6-1301
6-130

33-6070
33-6068
33-6066
33-6070
33-6068

#17-293

(I muu'\w

wwwwwuwnwuwwmmmo
o

moaoamooooo.ooooooo—a—n—-w

MACRO ON 28-MAR-81 AT 14:50
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SEQUENCE 176

CREF

T - e awn.

33-6068
33-6068

270
412

” 526

| uu'nbw

'
P i e e R R I |

mooooooooooc%ooooooo—a—a—»w
uuNuunuuuuﬁcvunmnvmxh
Q

33-6070

#33-6082
14-2283
15-2429

#8-1320
#8-1320
#8-1320
#8-1320
B =1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320

vO1

H 14

33-6070

34-6257
§-2297

1
#415-2470

mmmm?mmmmm
—t md b b —d ek ok —D —d —3

14-2310

8-1320
8-1320
8-1320
8~1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320

14-2327

#8-1320
4#8-1320
48-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320

14=-2344

8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320




I-_.

'
!
]

}

(kFPBB

SYMBOL

CREATED BY

. SYMBOL C(ROSS REFERENCE

VALUE

MACRO ON 28-MAR-81 AT 14:50
SEQUENCE 177

REFERENCES

#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#5-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-"320
#8-1320

8-1320

0o 0o 0o 0o Co 00 00 QO
I N
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PAGE &

(REF v

#8~1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#3-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
48-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
48-1320
#8-1320
#8-1320

[ 14

8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
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NN NN
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NURUAAD AR AN AN NN NN NI NI NNV AL NP PN NPV NO A

lslololalalolelelolslele

S 158 158
oo

#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
4#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
#8-1320
48-1320

mmmmo'ommmoo
— —d b b —d —b —2 —
WN
n
o
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n
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320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320




(KFPBB
SYMBOL

- SYMBCL

CORDON
TORFLG

(ORINT

- (ORMES

(ORSUB

(ORTMP
CORTRP
(ORTV
(ORTVO
(ORTV?
COR1
COR10
COR
COR12
COR13
CORZ
(OR3
(CR33
COR4
CORS
(CR6
COR?7
_OR8
COR9
CPSAVE
(PSPUR
(PTWO
(R
CRLF

DDDDON
ODD1
DDDZ2
DDD3
DOD&
DDD5

CREATED BY
CROSS REFERENCE

vALUE

033152
03313¢

033146
040005
032652

033136
033150
032750
033112
033116
032020
032442
032506
032546
032606
132044
032060
032072
032132
03217¢
032232
032276
032336
032402
033760
037032
037050
000015
000200

MACRO ON 28-MAR-81 AT 14:50
SEQUENCE 178

R

Im

WAV IV, TV, TV AV b o)

773
798
927
776
789
792

] -
> -

NN AN N NN
1uruu~uu~uu~m
oo
o0
orno
~ —

33-5991
33-5991
33-6021
326000
33-5769
#33-5891
#33-5906
#33-5920
#33-5934
33-5775
33-5772
33-5787
#33-5804
#33-5818
#33-5832
#33-5848
#33-5862
#33-5878
«*33-6068
13-1996
#34-6229
#6-1301
#6-1299
34-6299
35-6322
35-6369
35-6392
35-6446
35-6503
35-6519
35-6546
35-6585
35-6704
35-6732
35-6739
35-6741
35-6745
35-6786
18-3025
#18-2944
#18-2955
#18-2966
N18-2977
#18-2988

ENCES

#33-5775

#33-5780
33-5778
#33-5790

33-6068
13-2008
34-6263
32-6074
#6-1301
35-6306
35-6324
35-6370
35-6394
35-6466
35-6505
35-6531
35-6547
35-6587
35-6704
35-6732
35-6739
35-6742
35-6745
35-6790
#19-3121

33-6029

#33-5785

#33-6068
13-2161

33-6074
8-1328

35-6308
35-6326
35-6372
35-6414
35-6468
35-6507
35-6533
35-6549
35-6589
35-6730
35-6733
35-6739
35~6742
35-6746

PAGE 9

CREF  VO1

33-6041
~33-583%9
+33-59972
#33-6046

33-5833
#33-6044

#33-6033

»33-6070
33-5777

8-1328

35-6310
35-6328
35-6374
35-6416
35-6478
35-6508
35-6535
35-6551
35-6596
35-6730
35-6733
35-6739
35-6743
35-6746

J 14

» * N
WWIUNIN
N

Vele o)
O\

33-5849

33-6070
33-5781

35-6747

+33-58¢7
»33-6038

33-5863

38-7348
#34-6218

33-6074
35-6314
35-6357
35-6383
35-6430
35-6485
35-6511
35-6539
35-6554
35-6600
35-6731
35-6735
35-6740
35-6743
35-6747

+33-5884
#33-6043

33-5879

34-6262

34-6279
35-6316
35-6364
35-6384
35-6435
35-6487
35-6513
35-65¢41
35-6556
35-6602
35-6731
25-6735
356741
35-6743
35-6779

*33-5897

33-5892

34-6279
35-6318
35-6366
35-6386
35-6437
35-6499
35-6515
35-6543
35-6558
35-6604
35-6731
35-6738
35-6741
35-6744
35-678¢

»33-5913

33-5907

34-6299
35-6320
35-6367
35-6388
35~6hb4
35-6501
356517
35-65644
35-6581
35-6606
35-6732
35-6738
35=-6741
36-6744
35-6784




(kFPBB CREATED BY
SYMBOL (ROSS REFERENCE
SYMBOL VALUE
DDD6 016470
DDD? 016544
DDISP = 177570
DF1 070273
DF 10 = 070273
DF 100 = 070514
DF 101 = 070514
DF 102 = 070514
DF103 = 070514
DF 104 = 070514
DF105 = 070514
CF106 = Q070514
DF107 = 070514
DF11 = 070273
DF110 = 070514
DF111 - 070342
DF112 = 070342
DF113 = 070342
DF114 = 070342
DF115 070412
DF1°6 - 070412
DF117 = 070412
DF12 = 070273
DF120 - 070412
DF121 = 070412
DF122 - Q70412
DF123 = 0703%.6
DF 124 = 070306
DF 125 = 070366
DF 126 - 070366
DF127 070436
DF13 = 070273
DF130 = 070436
OF 131 = 070436
DF13%2 = 070366
DF 133 = 070436
DF 134 - 070436
DF13S = 070366
DF13%6 = 070436
DF137 = 070412
DF 14 = 070273
DF140 = Q70412
DF 141 = 0704612
DF 142 = 070412
DF 143 = 070612
DF 144 - 070412
DF145 = 070342
DF146 = 070342
DF147 = 070342

REFERENCES

#18-3001

#18-3013

#6-1301
8-1320
37-7034
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
37-7092
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
37-7102
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320

7=-1314
#37-7025
37-7035
#37-7032
#37-7133
#37-7134
#37-7135
#37-7136
#37-7137
#37-7138
#37-7139
#37-7140
#37-7033
#37-7141
#37-7068
#37-7069
#37-7070
#37-7071
#37-7072
37-7093
#37-7073
#37-7074
#37-7034
#37-7075
#37-7076
#37-7077
#37-7078
#37-7079
#37-7080
#37-7081
#37-7082
37-7103
#37-7035
#37-7083
#37-7084
#37-7085
#37-7086
#37-7087
#37-7088
#37-7089
#37-7090
#37-7036
#3/ U9
#3" 7092
&3 '093
#37-7094
#37-709S
#37-7096
#37-7007
837-7098

MACRO ON 28-MAR-81 AT 14:50

PAGE 6
SEQUENCE . 179
CREF VOl
8-1327
37-7027  37-7028
37-7036  37-7037
37-7073  37-7074
37-7094  37-7095
37-7083  37-7084
37-7104  37~7105

K 14

37-7029
37-7038

37-7075

37-7086
37-7107

37-7030

37-7076

37-7087
37=-7110

37=7031

37-7077

37-7089

37-7032

37=-7090

37-7100

37-7033

37-709

37-7101




{xfPBB

SYMBOL (ROSS REFERENCE
SYMBOL VALUE

DF 15 = 070273
DF150 = 070347
DF 151 = 070436
DF 152 = 070636
DF 153 = 070436
DF154 %g 070436
DF155 = 070636
DF156 = 070436
DF157 = 070366
DF 16 = 070273
DF160 = 070436
DF 161 = 070366
CF162 = 070366
DF 163 = 070436
DF 164 = 070366
DF165 070546
DF166 = 070546
DF167 = 070546
DF17 070323
DF170 = 070546
DF171 = 070546
DF172 = 070546
DF173 = 070546
DF174 = 070546
DF175 = 070546
DF176 070600
DF177 070632
DF 2 070311
DF 20 07C332
DF200 = 070600
DF 201 = 070600
DF202 = 070600
DF203 = 070600
DF 204 = 070600
DF205 = 070600
DF206 = 070600
DF 207 070645
DF 21 = 070332
DF210 070635
DF211 = 070645
DF212 070671
DF213 - 070671
DF214 = 070671
DF215 = 070671
DF216 = 070645
DF217 070721
DF 22 070332
DF 220 070645

(REATED BY

REFERENCES

8-1320
8-1320
8-1320
8-1320
8-1320

#37-70%7
#37-7099
#37-7100
#37-7101
#37-7102
#37-7103
#37-7104
#37-7105
#37-7106
#37-7038
#37-7*07
#37-7108
#37-7109
#37-7110
#37-7111
#37=-7142

#37-7143
#37-7144
#37-7039
#37-7145
#37-7146
#37-7147
#37-7148
#37-7149
#37-7150
#37-7151

#37-7152
#37-7026
#37-7040
#37-7153
#37-7154
#37-7155
#37-7156
#37-7157
#37-7158
#37-7159
#37-7161

#37-7041
#37-7160
#37-7162
#37-7163

#37-7164
#57-7165
#37-7166
#37-7167
#37-7168
#37-7042
#37-7169

MACRO ON 28-MAR-81 AT 14:50

PAGE 7

SEQUENCE 180
CREF  VvO1
37=-7143 37=7144
37=7153 37=-7154
37-7041 37-7042
37-7162 37=-7167
37=7164 37=-7165

14

37=7145

37-7155

37-7169

37-7166

37=7146

b Y] -7156

37-7170

37-7175

37=-7147

37=-7157

37-7171

37=7176

37-7148

37-7158

37-7172

37-7177

37-7149

37-7159

37-7173%

37-7178




- —
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CKFPBB CREAYED BY MACRO ON 28-MAR-81 AT 14:50 PAGE 8
SEQUENCE 181
SYMBOL CROSS REFERENCE CREF vOl
SYMBOL VALUE REFERENCES
DF221 = 070645 -1320 #37-7170
DF222 = Q70645 #37-7171
DF 223 = 070645 #37-7172
DF224 = 070545 #37-7173
DF22S = 070645 #37=-7174
DF226 = 070671 #37-7175
DF227 = 070671 #37-7176
DF23 0703472 #37-7043 37=-7044 37-7045 37-7046 37-7047 37-7048 37-7049 37-7050
37-7055 37-7056 37-7057 37=-7058 37-7059 37-7060 37-7061 37-7068 37-7069
37-7070 37-7071 37-7096 37-7097 37-7098 37-7099
DF230 = 070671 #37=-7177
DF 231 = 070671 #37-7178
CF232 = 070671 #37-7179
DF233 070730 #37-7180 37-7187 37-7189 37=-7190 37-7191
DF 234 070745 #37-7181 37-7184 37-7185 37-7186 37-7188
DF 235 070754 8377793
DF236 = 070745 #37-7 .84
DF237 = 070745 #37-7185
DFf 24 = 070342 437-7044
DF240 = 070745 #37-7186
DF 241 = 070730 #37=-7187
DF242 = Q70745 #37-7188
DF243 = 070730 #37-7189
DF244 = 070730 #37-7190
DF 245 = 070730 #37-719
DF 246 = 070366 #37-7062
DF 247 070760 #37-7192 37-7193 37-7194
DF 25 = 070342 #37-7046
DF250 = 070760 #37-7193
DF 251 - 070760 #37-7194
DF 252 070766 #37-7196 37-7208
DF 253 070772 #37-7197 37-7198 37-7199 37-7200 37-7201 37-7202 37-7203 37-7204
37-7205 37-7206 37-7207
DF25¢ = 070772 #37-7198
DF255 = 070772 #37-7199
DF2S6 = 070772 #37-7200
DF257 = 070772 #37-7201
DF 26 = 070342 #37=-7047
DF6C = 070772 #37-7202
DF 2¢€ - 070772 #37-7203
DF262 = 070772 8-1320 #37-7204
DF263 = 070772 8-1320 #37-7205
DF 264 - 070772 8-1 #37-7206
DF26S = Q70772 8-1 #37-7207
DF 266 = 070766 8-1 #37-7208
DF267 = 070600 8-1 #37-7209
Df 27 = 070342 8-1 #37-7048
DF 3 - 070273 8-1 #37-7027
DFf 30 = 070342 8-1 #37-7049
DF 31 = 070342 8-1 #37-7050
DF 32 = 070342 8-1 #37-7045
DF 33 070366 8-1 #37-7051 37=-7052 37=-7053 37-7054 37-7062 37-7063 37-7064 37-7065




(xFPBB
SYMBOL CROSS REFERENCE

SYMBOL

DF 34
DF 35
DF 36
DF 37
DF&

DF40
DF41
DF&2
DF43
DF 44
BF4S
DF 46
DF47
DFS

DF 50
DF 51
DF 52
DF53

DF 54
DF 55
DF 56
DFS7
DF6
DF 60
DF 61
DF 62
DF63
DF 64
DF 65
DF 66
DF67
DF7 °
DF70

OF 71
DF72
OF73
DF 74
DF 75
DF 76
DF77
DH1

CREATED BY MACRO ON 28-MAR-81 AT 14:50

VALUE

Wi nnn

oo

LTI T I T T T T 2 IO N [

070366
070366
070366
070342
070273
070342
070342
070342
070342
070342
070342
070366
070366
070273
070366
070366
070366
070462

07046
070462
070462
070462
070273
070462
070462
070462
070462
070462
070462
070462
070462
070273
070514

070514
070514
070514
070514
270514
070514
070514
066436

REFERENCES

37-7066
37-7108

36-6914

37-7067

37-7109
#37-7052
#37-7053
#37-7054
#37-7055
#37-7028
#37-7056
#37-7057
#37-7058
#37-7059
#37-7060
#37-7061
#37-7063
#37-7064
#37-7029
#37-7065
#37-7066
#37-7067
#37-7112

37-7121
#37-7113
#37-7114
#37-7115
#37-7116
#37-7030
#37-7117
#37-7118
#37-7119
#37-7120
#37-7121
#37-7122
#37-7123
#37-7124
#37-7031
#37-7125

37-7134
#37-7126
#37-7127
#37-7128
#37-7129
#37-7130
#37-7131
#37-7132
#36-6819

36=-6830

36-6843

36-6852

36-6861

36-6877

36-6905

36=-6915

PAGE 9
SEQUENCE 182
CREF  vO1
37-707°9 37=7079
37-7111
37-7113 37-71%4
37-7122 37-7123
37-7126 37-7127
37-7135 37-7136
36-682¢2 36-6823
36-6831 36-6832
36-6844 36-6845
36-6853 36-6854
36-6862 36-6863
36-0878 36-6882
36-6906 36-6908
36-6916 36-6917

N 14

37-7080

37-7115
37-7124

36-6824
36-6833
36-6846
36-6855
36-6864
36-6885
36-6909
36-6918

37-7081

37-7116

37-7129
37-7138

76-6825
36-6835
36-6847
26-6856
36-6865
36-6893
36=-6910
36-6919

37-7085

37-7117

37-7130
37-7139

36-6826
36-6839
36-6848
3€-6857
36~6866
36-6894
3€-6911
36-6920

37-7088

37-7118

37=-7131
37-7140

36-6827
36-6840
36-6849
3€-6858
36-6867
36-6895
36-6912
36-6921

37-7106

37-7119

37-7132
37-7141

36-6828
36-6841
36-6850
36-6859
36-6875
36-6896
36~6913
36-652¢
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CKFPBB CREATED BY MACRO ON 28-MAR-81 AT 14:50 PAGE 10
SEQUENCE 183

SYMBOL CROSS REFERENCE CREF vO1

SYMBOL VALUE REFERENCES
36-6923 36-6924 36-6925 36-6926 36-6927
36-6932 36-6933 36-6934 36-6935 36-6936
36-7013 36-7014 36~7015 36-7016 36-7017

DH10 = 066436 8-1220 #36-6827 ’

DH100 = 066436 8-1320 #36-6930

DH101 = 0664356 8-1320 #36-6931

DH102 = 066436 8-1320 #36-6932

DH103 = 066436 8-1320 #36-6933

DH104 = 066436 8-1320 #36~6934

DH105 = 066436 8-1320 #36-6935

DH106 = 066436 8-1320 #36-6936

DH107 = 066436 8-1320 #36-6937

CH11 = 066436 8-1320 #36-6828

DH110 = 066436 8-1320 #36-6938

DHY11 = 066436 8-1320 #36-6864

DH112 = 066436 8-1320 #36-6865

DH113 = 066436 8-1320 #36-6866

DH114 = 066436 8-1320 #36-6867

DH115 066777 8-1320 #36-6868 36-6870 36-6871 36-6872
36-6881 36-6883 36-6884 36-6886 36-6887
36-6892 36-6897 36-6898 36-6899 36-6900
36-6939 36-6940 36-6941 36-6942 36-6943
36~6948 36-6950 36=-6951 36-6952 36-6953

DH116 = 066777 8-1320 #36-6870

OH117 = 066777 8-1320 #36-6871

DH1?2 - 066436 8-1320 #36-6829

DH120 = 066777 8-1320 #36-6872

DH121 = 066777 8-1320 #36-6873

DH122 = 066777 8-1320 #36-6874

DH123 = 066436 8-1320 #36-6875

DH124 = 066436 8-1320 #36-6876

DH125 = 066436 8-1320 #36-6877

DH126 = 066436 8-1320 #36-6878

DH127 = 066777 8-1320 #36-6879

DH13 = 066436 8-1320 #36-6830

DH130 = 066777 8-1320 #36-6880

DH131 = 066777 8-1320 #36-6881

DH132 = 066436 8-1320 #36-6882

DH133 = 066777 8-1320 #36-6883

DH134 = 066777 8-1320 #36-6884

DH135 = 066436 8-1320 #36-6885

DH136 = 066777 8-1320 #36-6886

DH137 = 066777 8-1320 #36~-6887

DH14 = 066436 8-1320 #36-6831

DH140 = 066777 8-1320 #36-6888

DH141 = 066777 8-1320 #36-6889

DH142 = 066777 8-1320 #36-6890

DH143 = 066777 8-1320 #36-6891

DH144 = 066777 8-1320 #36-6892

DH145 = 066436 8-1320 #36-6893

DH146 = 066436 8-1320 #36-6894

DH147 = 066436 8-1320 #36-6895

36-6%28
36-6937
36-7018

36-6873
36-6888
36-6901
36-6944
36-6954

36-6929
36-6938
36-7019

36-6874
36-6889
36-6902
36-6945
36-6955

36-6930
367011
36-7020

36-6879
36-6890
36-6904
36-6946
36-6956

36-6931
36-7012
36-7021

36-6880
36-6891
36-6907
36~6947
36-7023




CKFPB8 CREATED BY MACRO ON 28-MAR-81 AT 14:50 PAGE 11
SEQUENCE 184

SYMBOL CROSS REFERENCE CREF VD1

SYMBOL VALUE REFERENCES

DH15 = 066436 8-1320 #36-6832

DH150 = 066436 8-1320 #36-6896

DH1S1 = 066777 8-1320 #36-6897

DH1S2 = 066777 8~1320 #36-6898

DH153 = 066777 8-1320 #36-6899

DH154 = 066777 8-1320 #36-6900

DH155 = 066777 8-1320 #36-6901

DH156 = 066777 8-1320 #36-6902

DH1S7 - 066436 8-1320 #36-6903

DH16 = 066436 8-1320 #36-6833

DH160 = 066777 8-1320 #36-6904

DH161 = 066436 8-1320 #36-6905

DH162 = 066436 8-~1320 #36-6906

DH163 = 066777 8-1320 #36-6907

DH164 = 066436 8-1320 #36-6908

DH165 = 066777 8-1320 #36-6939

DH166 = 066777 8-1320 #36-6940

DH167 = 066777 8-1320 #36-6941

DH17 066567 8-1320 #36-6834

DH170 = 066777 8-1320 #36-6942

D171 = 066777 8-1320 #36-6943

DH172 = 066777 8-1320 #36-6944

DH173 = 066777 8-1320 #36-6945

DH176 = 066777 8-1320 #36-6946

DH175 = 066777 8-1320 #36-6947

DH176 = 066777 8-1320 #36-6948

DH177 067076 8-1320 #36-6949

DHZ2 066526 8-1320 #36-6821 36~7010

DHZ20 = 066436 8-1320 #36-6835

DH200 = 066777 8-1320 #36-6950

DH201 = 066777 8-1320 #36-6951

DH202 = 066777 8-~1320 #36-6952

DH203 = 066777 8-1320 #36-6953

DH204 = 066777 8-1320 #36-6954

DH205 = 066777 8-1320 #36-6955

DH206 = 066777 8-1320 #36-6956

DH207 067177 8-1320 #36-6958 36~6962 36-6963

DH21 066642 8-1320 #36-6836

DH210 067267 8-1320 #36-6960 36-6961 36-6966

DH211 = 067267 8-1320 #36-6961

DH212 = 067177 8-1320 #36-6962

DH213 = 067177 8-1320 #36-6963

DH214 = 067177 8-1320 #36-6964

DH215 = 067177 8-1320 #36-6965

DH216 = 067267 8-1320 #36~6966

DH217 067330 8-1320 #36-6967

DH22 066731 8-1320 #36-6838

DH220 067137 8-1320 #36-6957 36-697C 36-6972

DH221 = 067267 8-1320 #36-6969

DH222 = 067137 8-1320 #36-6970

DH223 = 067267 8-1320 #36-6971

DH22&4 = 067137 8-1320 #36-6972

c 15

36-6964
36-6969

36-6965
36-6971

36-6973




(r.FPBB
SYMBOL CROSS REFERENCE

SYMBOL
DH2ZS
DHZ226
DH227
DH23
DH230
DHZ 31
DH232
DH233
DH2 34
DHZ235
DH2 36
DH237
CH26
DH240
DH241
DH242
DH243
DH244&
DH245S
DH246
DH247
DH25
DH250
DH2S1
DH252
DH253
DH254
DHZ2S5
DH256
DH257
DH26
DHZ260
DH261
DH262
DH263
DH264
DH265
DH266
DH2E7
DH27
DH3
DH30
DH31
DH32
DH33
DH34
DH35
D36
DH3?7
DH&
DH&O
DHG T

CREATED BY MACRO ON 28-MAR-81 AT 14:50

VALUE

067267
067403
067472
066436
067403
067472
067472
067561
067622
067710
067750
067622
066436
070036
067561
070036
06756°
067561
067567
066436
070126

= 066436

070173
070173
066526
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
070233
066777
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436
066436

00 00 00 00 0o 00 00000V 00O oM
[ T T D D O I A I I B
— ot b b b — D o b b b d b T
LN N N AN N NN N NN NN D
n ~nJ
(o] o

(I |
— -
W W
nono
oo

{

00 00 00 0o 00 00 00 00 OV 00 Co
_;_a_a_a.iu—l_n_a
(V]
)]
o

b D et D b bk k=D

oo Co
[

#36-6973
#36-6974
#36~6976
#36-6839
#36-6978
#36-6979
#36~-6980
#36-6983
#36~6985
#36-6988
#36-6991
#36-6995
#36-6841
#36-6997
#36-7001
#36-7002
#36-7003
#36-7004
#36-7005
#36-6858
#36-7006
#36~6842
#36-7007
#36-7008
#36-7010
#36-7011
#36-7012
#36-7013
#36-7014
#36-7015
#36-6843
#36-7016
#36-7017
#36-7018
#36-7019
#36-7020
#36-7021
#36-7022
#36-7023
#36-6844
#36-6822
#36-6845
#36-6R46
#36-6¢ 40
#36-6547
#36-6848
#356-6849
#36-6850
#36~6851
#36-6823
#36-6852
#36-6853

PAGE 12
SEQUENCE 185
(REF  vO1
36-6978
36-6979 36-6980
36-7001 36-7003
36-6995
36-7002
36-7008

D 15

36-7004

36-7005




E 15
(xfPBB CREATED BY MA(CRO ON 28-MAR-81 AT 14:50 PAGE 13

SEQUENCE 186

SYMBOL CROSS REFERENCE CREF vO1

SYMBOL VALUE REFERENCES

DHG 2 = 066436 8-1320 #36-6854

DHG3 = 066436 8-1320 #36-6855

DML = 066436 8-1320 #36-6856

DH4S = 066436 8-1320 #36-6857

DH4L6 = 066436 8-1320 #36-6859

DH4G7 = 066436 8~-1320 #36-6860

DHS = 066436 8-1320 #36-6824

DHSO = 066436 8-1320 #36-6861

DHS1 = 066436 8-1320 #36-6862

DHS2 = 066436 8-1320 #36-6863

DH53 = 066436 8-132G #36-6909

DHS4 = 066436 8-1320 #36-6910

CHSS = 066436 8-1320 #36-6911

DHS6 = 066436 8~1320 #36-6912

DHS7 = 066436 8-1320 #36-6913

DH6 = 066436 8~1320 #36-6825

DH60 = 066436 8~1320 #36-6914

DH61 = 066436 8-1320 #36-6915

DHE2 = 066436 8-1320 #36-6916

DH63 = 066436 8-1320 #36-6917

DH64 = 066436 8-132C #36-6918

DH6S =~ 06643A 8-1320 #36-6919

DH66 066436 8-1320 #36-6920

DH67 - 066436 8-1320 #36-6921

DH7 = 066436 8-1320 #36-6826

CH70 - 066436 8~1320 #36-6922

DH71 = 066436 8-1320 #36-6923

DH7?2 - 066436 8~1320 #36-6924

DH73 -~ 066436 8~1320 #36-6925

DH74 0664 36 8-1320 #36~6926

DH75S 066436 8-1320 #36-6927

DH76 - 066436 8-1320 #36-6928

DH77 - 066436 8~1320 #36-6929

DISPLA 0071142 #7-1314 *8-1327 »8-1327 33-6068 33-6070

DISPRE 000174 #6-1313 8-1327

DIVDSU 016624 18-2945 18-2956 18=-2967 18-2978 18-2989 18-3002 18-3014  #19-3055

DIVDT 017054 19-3074 19-3083 19-3089 19-31MN1 #19-3119

DIVFSU 015704 17=-2699 17-2710 17=2721 17-2733 17=2744 17=2758% 17=2766 17=-2778 17-2790
17-2801 17-2812 17-28246 17-2835 W17-2872

DIVFT 016120 17-2889 17-2898 #17-2929

DSWR - 177570 #6-1301 7-1314 8-1327

DT1 071024 8-1320 #38-7212 78-7215 38-721¢ 38-7217 38-7218 38-7219 38-7220 318=-7221
38-7222 38-7223 38-7224 38-7225 387226

DT10 = 071024 8-1320 #38-7220

DT1I00 = 071264 8-1320 #38-7280

DT101 - 071264 8-1320 #38-7281

DT102 - 071264 8-1320 #38-7282

DT103 = (071264 8-1320 #38-7283

DT104 = 071264 8-1320 #38-7284

DT105 = 071264 8-1320 #38-7285

DT106 = 071264 8-'320 #38-7286

DT107 = 071264 8-1320 #38-7287




(xFPB8 (REATED BY

SYMBOL ZROSS REFERENCE

SYMBOL VALUE REFERENCES
pr1? = 071024 8-1320
DT110 = 071264 8~1320
DT111 = 071212 8-1320
DT112 = 071212 8-1320
DT113 = Q71212 8-1320
DT116 = 071212 8-1320
DT115 071352 8-1320

38-7307
38-7318

DT116 = 071352 8-1320
DY117 = 071352 8-1320
0112 = 071024 8-1320
01120 = 071352 8-1320
DTI2T = 071352 8-1320
DT122 = 071352 8-1320
DY123 = 071212 8-1320
DT126 = 071212 8-1320
DT12S = 071212 8-1320
DT126 = 071212 8-1320
D127 = 071352 8-1320
D113 = 071024 8-1320
DT130 = 07135¢ 8-1320
DT131 = 071352 8-1320
DT132 = 071212 8-1320
DT133 = 071352 8-1320
DT1346 = Q071352 8-1320
DT135 = 071212 8-1320
DT136 = 071352 8-1320
DTI37 = 071352 8-1320
DTS4 = 071024 8-1320
DT140 = 071352 8-1320
DT14Y = 071352 8-1320
DY142 = 071352 8-1320
DT143 = 071352 8-1320
DT146 = 071352 8-1320
DT145 = 071212 8-1320
DT146 = 071212 8-1320
DT147 = 071212 8-1320
D115 = 071024 8-1320
DT1S0 - 071212 8-1320
DTI51 = 071352 8-1320
DT1S2 = 071352 8-1320
DT153 = 071352 8-1320
DT154 = 071352 8-1320
DT155 = 071352 8-1320
DT15% = 071352 8-1320
DT157 = 071212 8-1320
DT16 = 071024 8-1320
DT160 - 071352 8-1320
DT161T = 071212 8-13_0
DT162 = 071212 8-1320
DT163 = 071352 8-1320

#38-7221
#38-7288
#38-7289
#38-7290
#38-7291
#38-7292
#38-7293

38-7309

I8-7323
#38-7296
#38-7297
#38-7222
#38-7298
#38-7299
#58-7300
#38-7301
#38-7302
#38-7303
#38-7304
#38-7305
#38-7223
#38-7306
#38-7307
#38-7308
#38-7309
#38-7310
#38-7311
#38~731°2
#38-7313
#38-7224
#38-7314
#38~-7315
#38-7316
#38-7317
#38-7318
#38-7319
#38-7320
4#38-7321
#38-7225
#38-7322
#38-7323
#38-7324
#38-7325
#38-7326
#38-7327
#38-7328
#38-7329
#38-7226
#38~7330
#38-7331
#38-7332
#38-7333

F 15

MACRO ON 28-MAR-81 AT 14:50 PAGE 14

SEQUENCE 187
CREF vO1

38-7296 38-7297 38-7298
38-7310 38-7312 38-7313
38-7324 38-7325 38~7326

38-7299
28-7314
38-7327

38-7300
38-7315
38-7328

38-7305
38-7316
38-7330

38-7306
38-7317
38-7333




6 15

T FPBB CREATED BY MACRO ON 28-MAR=-81 AT 14:50 PAGE 15
SECUENCE 188
SYMBOL CROSS REFERENCE (REF vO1
SYMBCL VALUE REFERENCES
DT16& = 071212 8-1320 #38-7334
D165 071426 8~-1320 #38-7335 38-7339 38-7340 38-7341 38-7342 38-7343 38-7344 38-7345
%g-;z?g 38-7347 38-7349 38-7350 38-7351 38-7352 38-73<3 38-7354 38-7355
D166 = 071426 8-1320 #38-7339
- DT167 = 071426 8-1320 #38-7340
- oT17 071110 8-1320 #38-7227
DYY70 = 071426 8-1320 #38~-7341
DT171 = 071426 8-1320 #38-7342
DT172 = 071426 8-1320 #38-7343
DT173 = 071425 8-1320 #38-7344
DT174 = 071426 8-1320 #38-7345
Y175 = Q71426 8-1320 #38-7346
DY176 = 071426 8-1320 #38-7347
D1177 071514 8-1320 #38-7348
DT2 071062 8-1320 #38-7214
D120 071130 8-1320 #38-7228
D7200 = 071426 8-1320 #38-7349
D1201 = 071426 8-1320 #38-7350
D1202 - 071426 8-1320 #38-7351
DT203 = 071426 8-1320 #38-7352
DT204 = 071426 8-1320 #38-7353
DT205 = 071426 8-1320 #38-7354
DT206 = Q71626 8-1320 #38-7355
n7207 071524 8-1320 #38-7356 38-7361 38-7268 38-7370 38-7371 38-7372 38-7373 38-7374
38-7375 38-7380
DT 071152 8-1320 #38-7229
01210 071576 8-1320 #38-7359 38-7379
01211 = (71524 8-1320 #38-7361
DT212 071620 8-1320 #38-7362 38-7365 38-7366 38-7367 38-7376 38-7377 38-7378
01213 = 071620 8-1320 #38-7365
DT214 = 071620 8-1320 #38-7366
D1215 = 071620 8-1320 #38-7367
DT216 = 071524 8-1320 #38-7368
D1217 071702 8-1320 #38-7369
D122 071174 8-1320 #38-7230
D1220 = 071524 8-1320 #38-7370
D1221 - 071524 B-1320 #38-7371
1222 = 071524 8-1320 #38-7372
D1223 071524 8-1320 #38-7373
D1226 = 071524 8-1320 #38-7374
DT225 - 071524 8-1320 #38-7375
1226 = 071620 8-1320 #38-7376
DT227 = 071620 8-1320 #38-7377
D723 071212 8-1320 #38-7231 38-7233 38-7234 38-7235 38-7236 38-7237 38-7238 38-7239
38-7240 38-7241 38-7242 38-7243 38-7244 387245 38-7246 38-7247 38-7248
387249 38-7250 38-7251 38-7252 38-7253 38-7254 38-7255 38-7289 38-7290
38-7291 38-729¢2 38-7301 38-7302 28-7303 38-7304 38-7308 38-7311 38-7319
38-7320 38-7321 38-7322 38-7329 38-7331 38-7332 38-733¢4 38-7394
D123C = C71620 8-1320 #38-7378
D1231 = Q71576 8-320 #38-7379
2% = 071524 8-1320 #38-7380




H 15

“KF PBB CREATED BY MACRQ ON 28-MAR-B81 AT 14:50 PAGE 16
SEQUENCE 189
S.MBOL (ROSS REFERENCE CREF V01
SYMBOL  vALUE REFERENCES
DT233 071722 8-1320 #38-7381 38~7389 28-7391 38-7392 38-7393
D123 071756 8-1320 #38-7384 38-7386 38-7387 38-7388 38-7390
07235 071776 8-1320 #38-7385
DT236 = 071756 8-1320 #38-7386
012%7 = 071756 8-1320 #38-7387
D124 = 071212 8-1320 #38-7234
1 DY240 = 071756 8-1320 #38-7388
DY261 = 071722 8-1320 #38-7389
D262 = 071756 8-1320 #38-7390
DT243 = 071722 8-1320 #38-7391
DT246 = 071722 8-1320 #38-7392
DT245 = 071722 8-1320 #38-7393
LT246 = Q71212 8-1320 #38-7394
D1247 072010 8-1320 #38-7395
D125 = 071212 8-1320 #38-7235
DT1250 072026 8-1320 #38-7396 38-7397
D1251 = 072026 8-1320 #38-7397
D252 072040 8-132C #38-7398 38-7613
DT253 072052 8-1320 #38-7399 38-7403 38-7404 38-7405 38-7406 38-7407 38 -7408 38-7409
38-7410 38-7411 38=-7412
D254 = 072052 8-1320 #38-7403
D255 = 07205¢ 8-1320 #38-7404
D125 = 072052 8-1320 #38-7405
D1257 = 072052 8-1320 #38-7406
D126 = 071212 8-1320 #38-7236
DT260 = 072052 8-1320 #38~7407 TSt
DT261 = 072052 8-1320 #38-7408
D1262 = Q72052 8-1320 #38-7409
DT263 = 072052 8-1320 #38-7410
DT264 = 072052 8-1320 #38-7411
D1265 = 072052 8-1320 #38-7412
D1266 = 072040 8-1320 #38-7413
D1267 = 071426 8-1320 #38-7414
D127 = 071212 8-1320 #38-7237
D13 = 071024 8-1320 #38-7215
D130 = 071212 8-1320 #38-7238
T3 = 071212 8-1320 #38-7239
D32 = Q71212 8-1320 #38-7233
DT33 = 071212 8-1320 #38-7240
DT34 - 071212 8-1320 #38-7241
D135 = 071212 8-1320 #38-7242
D136 = 071212 8-1320 #38-7243
D137 = 071212 8-1320 #38-7244
D74 = 071024 8-1320 #38-7216
D140 = 071212 8-1320 #38-7245
D141 = 071212 8-1320 #38-7246
D142 = 071212 8-1320 #38-7247
D143 = 071212 8-1320 #38-7248
D144 = 071212 B-1320 #38-7249
DT45 = 071212 8-1320 #38-7250
DT46 = 071212 8-"320 #38-7251
DT&7 = 071212 8-1320 #38-7252




(k¢ PBB CREATED BY
SYMBOL CROSS REFERENCE
SYMBOL VALUE
DTS = 071024
D150 = 071212
DTN = 071212
D152 = 071212
D153 071264
D754 = 071264
DTS5 = 071264
D156 = 071264
D157 = 071264
CYé = 071024
D160 = 071264
D161 = 071264
D162 = 071264
D163 = 071264
D164 = 071264
DT€5 = 071264
D166 - 071264
D167 = 071264
D17 = 071024
D170 = 071264
D171 = 071264
DY72 = 071264
D173 = 071264
DT74 = 071264
D175 - 071264
D176 - 071264
0777 = 071264
EEEDON 020074
EEET 017070
EEE10 017464
EEET] 017520
EEE12 017554
EEET3 017610
ECEZ2 017124
EEES 017160
EEES 017214
EEES 017250
EEEG 017304
EEE7 017340
EEE8 017374
EEEQ 017430
EMTVEC = 000030
EM1 040044
EM10 040663
EM100 054021
EM1017 054104
EM102 054300
EM103 054474
EM104 054606

REFERENCES

8-1320
8-1320
8-1320
8-1320
8-1320
38-7267
38-7276
38-7285
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320

#38-7217
#38-725%
#38-7254
#38-7255
#38-7256

38-7268

38-7277

I8-7286
#38-7260
#38-7261
#38-7262
#38-7263
#38-7218
#38-7264
#38-7265
#38-7266
#38-7267
#38-7268
#38-7269
#38-7270
#38-7271
#38-7219
#38-7272
#38-7273
#38-7274
#38-7275
#38=-7276
#38-7277
#38-7278
#38-7279
#20-3366

«8-1327

#35-6301
#35-6316
#35-6539
#35-6541
#35-6544
#35-6547
#35-6546

MACRO ON 28-MAR-81 AT 14:50

PAGE 17
SEQUENCE 190
EF VOl
38-7260 38~-7261
38-7269 38-7270
38-7278 38-7279
38-7287 38-7288
«8-1327

I 15

38-7262 38-7263
38-727" 38-7272
38-7280 38-7281

38=-7264
38-7273
38-7282

38-7265
38-7274
38-7283

38-7266
38-7275
38-7284
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SEQUENCE 191

SYMBOL CROSS REFERENCE (REF vO1
SYMBOL VALUE REFERENCES

EM1CS 054753 8-1320 #35-6552

EM106 055062 8-1320 #35-6554

EM107 055171 8-1320 #35-6556

EM11 040770 8-1320 #35-6318

EM110 055300 8-1320 #35-6558

EM111 044115 8-1320 #35-6390 35-6442
EM112 044172 8-1320 #35-6391 35-6443
EM113 044250 8-1320 #35-6392

EM114 044326 8-1320 #35-6394

EM11S 0464405 8-1320 #35-6396

EM116 04644663 8-1320 #35-6397

EM117 044542 8-1320 #35-6406

EM12 041077 8-1320 #35-6320

EM120 044700 8-1320 #35-6406

EM1I21 045036 8-1320 #35-6408

EM122 045173 8-1320 #35-6410

EmMi123 045330 8-1320 #35-6412 35-6464
EM124 045406 8-1320 #35-6413 35-6465
EM1.2S 045465 8-1320 #35-6414

EM126 045543 8-1320 #35-6416

EM127 045622 8-1320 #35-6418

EM3 0412C6 8-1320 #35-6322

Em130 045700 8-1320 #35-6419

EM131 045757 8-1320 #35-6426

EM132 0466115 8-1320 #35-6428

EM133 046253 8-1320 #35-6431

EMT 34 0464611 8-1320 #35-6433

EM135 0465406 8-1320 #35-6435

EM136 04€703 8-1320 #35-6438

EM137 047040 -1320 #35-6440

EM14 041322 -1320 #35-6324

EM140 047126 =-1320 #35-6441

EM14) = 044115 -1320 #35-6442

EM142 =

EM143 047215 -1320 #35-6444
EM144 047273 -1320 #35-6446
EM14LS 047352 -1320 #35-6454

8
8
3
064172 2-1320 #35-6443
g
EM146 047517 8-1320 #35-6456

EM147 047664 8-1320 #35-6458
EMIS 061434 8-1320 #35-6326
EM150 050030 8-1320 #35-6460
EMI51 050174 8-1320 #35-6462
EM152 050262 8-1320 #35-6463
EM1S3 = 045330 8-1320 #35-6464
EM154 = 045406 8-1320 #35-6465
EM155 050351 8-1320 #35-6466
EM156 050427 8-1320 #35-6468
EM157 050506 8-1320 #35-6476
EM16 041546 8-1320 #35-6328
EM160 050653 8-1320 #35-6478
EM161 051011 8-1320 #35-6481
EM162 051156 8-1320 #35-6483
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(<FPRB CREATED BY MACRO ON 28-MAR-81 AT 14:50 PAGE 19
SEQUENCE 192
SYMBOL (ROSS REFERENCE CREF  vO1
SYMBOL  VALUE REFERENCES
EM163 051322 8-1320 #35-6485
EM164 051457 8-1320 #35-6488
EM165 055410 8-1320 #35-6572
EM166 055474 8-1320 #35-6574
EM167 055557 8-1320 #35-6576
EM17 041643 8-1320 #35-6330
EM170 055611 8-1320 #35-6578
EM171 055677 8-1320 #35-6580
EM172 056022 8-1320 #35-6582
EM173 056107 8-1320 #35-6584
EM174 056255 8-1320 #35-6586
EM175 056423 8-1320 #35-6588
EM176 056535 8-1320 #35-6590
EM177 056621 8-1320 #35-6592
EM? 040076 8-1320 #35-630¢
EM20 0461720 8-1320 #35-6331
EM200 056655 8-1320 #35-6593
EM201 056707 8-1320 #35-6595
EM202 056776 8-1320 #35-6597
EM203 057140 8-1320 #35-6599
EM204 057302 8-1320 #35-6601
EM205 05737C 8-1320 #35-6603
EM206 057536 8-1320 #35-6605
EM207 057704 8-1320 #35-6701
EM21 041752 8-1320 #35-6332
EM210 0577456 8-1320 #35-6702 35-6748
EM211 060010 8-1320 #35-6703
EM212 060154 8-1320 #35-6730
EM213 060340 8-1320 #35-6721
EM214 060524 8-1320 #35-6732
EM215 060710 8-1320 #35-6733
EM216 061074 8-1320 #35-6734
EM217 061256 8-1320 #35-6737
EM22 042004 8-1320 #35-6333
EM220 061320 8-1320 #35-6738
EM221 061550 8-1320 #35-6739
EM222 062014 8-1320 #35-6740
EM223 062245 8-1320 #35-6741
EM224 062512 8-1320 #35-6742
EM225 062743 8-1320 #35-6743
EM226 063210 8-1320 #35~6744
EM227 063343 8-1320 #35-6745
EM23 042065 8-1320 #35-0334
EM230 063476 8-1320 #35-6746
EM231 063632 8-1320 #35-6747
EM232 = Q57746 8-1320 #35-6748
EM233 063766 8-1320 #35-6778
£M234 064025 8-1320 #35-6779
EM235 064111 8-1320 #35-6780
EM236 064157 8-1320 #35-6781
EM237 064212 8-1320 #35-6782
EM24 042142 8-1320 #35-6339




- L 15

rxF PBB CREATED BY MACRO ON 28-MAR-81 AT 14:50 PAGE 20
SEQUENL 193

SYMBOL C(ROSS REFERENCE (REF VO

SYMBOL VALUE REFERENCES

EM240 064276 8-1320 #35-6783

EM24] 064332 8-1320 #35-6784

EM242 064435 8-1320 #35-6785

EM243 064471 8-1320 #35-6786

EM244 064574 8~1320 #35-6787

EM24S 064633 8-1320 #35-6789

EM246 063525 8-1320 #35-6380

EM247 064715 8-1320 #35-6792

EM25 042240 8-1320 #35-63641 35-6345

EM250 064751 8-1320 #35-6793

EM2517 065003 8-1320 #35-6794

EM252 065036 8-1320 4#35-6796

EM253 065127
EM254 065213

1
1

8-1320 #35-6802

8-1320 #35-6803
EM255 065300 8-1320 #35-6804
EM256 065366 8-1320 #35-6805
EM257 065455 8-1320 #35~6806
EM26 042325 8-1320 #35-6343
EM260 065543 8-1320 #35-6807
EM261 065632 8-1320 #35-6808
EM262 065722 g 1320 #35-6809

EM263 066013 -1320 #35-6810
EM264 06610V 8~-1320 #35-6811
EM265 066165 8-1320 #35-6812
EM266 066252 8-1320 #35-6814
EM267 066353 8-1320 #35-6815
EM27 = 042240 8-1320 #35-6345
EM3 040132 8-1320 #35-6306
EM30 042423 8-1320 #35-6346
EM31 042475 8-1320 #35-6348
EM32 042110 8-1320 #35-6335
EM33 042542 &~1320 #35-6350
EM34 042565 8-1320 #35-6351
EM35 042617 8-1320 #35-6355
EM36 042672 8-1320 #35-6357
EM37 042740 8-1320 #35-6359
EMS 040237 8-1320 #35-6308
EMLO 042763 8-1320 #35-6363
EM4T 043015 8-1320 #35-6364
{M42 043070 8-1320 #35-6366
EM4LS 043221 8~1320 #35-6369
EML4 043352 8-1320 #35-6372
EM4S 0463420 8-1320 #35-6374
EM46 043473 8-1320 #35-6376
EM47 043550 8-1320 #35-6381
EMS 040344 8-1320 #35-6310
EM50 043704 8-1320 #35-6384
EM51] 043757 8-1320 #35-6386
EMS2 044025 8-1320 #35-6388
EMS3 051655 8-1320 #35-6491
EM54 051706 8-1320 #35-6492
EMSS 051623 8-1320 #35-6490




M5

(KFPBB CREATED BY MACRO ON 28-MAR-81 AT 14:50 PAGE ¢1
SEQUENCE 194

SYMBOL (ROSS REFERENCE CREF V01

SYMBOL VALUE REFERENCES

EMS6 051736 8-1320 #35-6499

EMS7 052027 8-1320 #35-6501

EME 040451 8-1320 #35-6312

EMG0 052117 8-1320 #35-6503

EMO] 052221 8-1320 #35-6505

EME2 052415 8-1320 #35-6508

EME3 052611 8-1320 #35-6511

EM6S 052722 8-1320 #35-6513

EM6S 053041 8-1320 #35-6515

EMOE 053154 8-1320 #35-6517

EMG7 053223 8-1320 #35-6519

EM7 040556 8-1320 #35-6314

EM70 053306 8-1320 #35-6521

EM71 053337 8-1320 #35-6522

EM72 053367 8-1320 #35-6523 35-6526

EM73 053367 8-1320 #35-6524

EM74 053421 8-1320 #35-6531

EM75 053530 8-1320 #35-6533

EM76 053621 8-1320 #35-6535

EM77 053711 8-1320 #35-6537

ERM10 034314 33-6070 33-6070 #33-6070

ERROR = 10400C #6-1301 9-1479 9-1483 9-1484 9-1485 9-1486
5=1487 9-1488 9-15 12-1787 12-1789 12-1791 12-1793
12-1797 12-1799 12-1813 12-1815 12-1 12-1819 12-1821 12-1823 12-1825
12-1840 12-1842 1 12 12-1 12-1850 12-1852 13-2116 13-2121
13-2127 13-2133 13 13-2 13-2 13-2154 13-2165 13-2174 13-2183
14-2252 142266 14-2279 14-2292 14-2306 14-2322 14-2339 14-2356 14-2373
15-23%90 15-2407 15-2424 15-2441 15-2507 15-2523 162646 16-2655 16-2663
16-2676 172706 17-2717 17-2729 17-2740 17-2751 17-2762 17-2773 17-2785
17-2797 17-2808 17-2819 17+2831 17-2842 17-2922 172926 18-2952 18-2963
18-2974 18-2985 18-2997 18-3010 18-3023 19-3112 19-3116 20-3143 20-3154
20-3165 20-3176 20-3187 20-3199 20-3211 20-3222 20-3233 20-3244 20-3255
20-3266 20-3277 20~-3357 20-3361 21-3388 21-3400 21-3411 21-3423 21-3510
21-3514 22-3545 22-3547 22-3561 22-3564 22+~3578 22-3580 22-3594 22-3597

22-3693 22-3697 23-3723 23-3727 23-3759 23-3763 24-3797 24=-3799 24-3814
24-3816 24~3831 24-3833 24-3849 24-3851 24-3945 24-3949 24=3974 24-3978
24-4010 24-4014 25-4049 25-4051 25-4065 25-6067 25-4081 25-4083 25-4097
25-4099 25-4202 25-4206 25-4214 25-4218 25-4243 25-46247 26-4294 26~4296
26-4312 26-4314 26=-4330 26=-4332 26-4348 26-4350 27-4454 27-4458 27~4466
27-4470 27~4495 27-4499 28-4544 28-4546 28-4560 28-4562 28-4576 28-4578
28-4592 28-4594 28-4608 28-4610 28~4624 28-4627 28-4641 28-4644 28-4658
28-4660 28-4674 28-4676 28-4690 28-4692 28-4706 28-4708 28-4722 28-4724
28-4738 28-4740 28-4754 28-4756 28-4857 28~4871 28-4877 29-4911 29-4913
29-4929 29-4931 29-4946 29-4948 29-4964 29-4966 29-4983 29-4985 29-4999
29-5002 29-5016 29-5019 29-5033 29-5035 29-5051 29-5054 29-5071 29-5073

29-5089 29-5091 29-5107 29-5109 29-5123 29-5125 29-5233 29-5250 29-5256
20-5290 30-5292 30-5309 30-5324 30-5326 30-5344 30-5360 10-5362 30-5460
30-5474 30-5480 31-5523 31-5525 31-5544 31-5561 31-5563 31-5582 32~5685
32~5702 32-5708 33-5799 33-5801 33-581¢ 33-5814 33~5826 33-5828 33-5840
33-5842 33-5856 33-5858 32-5870 33-5872 33-5885 33-5887 33-5898 33-5900
33-5914 33-5916 33-5928 33-5930 33-5942 33-5944 33-6040 33-6070 34-6209

34-6220 34-6231




CxFPBB

SYMBOL
SYMBOL
ERRVEC

ERTYPE
FFFDON
FFF1
FFFQ
FFF3
FFF&
FPSPUR

FPVECT
CGDATO

GGDONE

GGERO
GGER1
GGER10
GCER11
GGER12
GGER13
GGER14
GGER15
GGER16
GGER17
GGER18
GGER19
GGERZ
GGERZ20
GGER3
GGER4
GGERS
GGER6
GGER?7
GGERS
GGER9
GGGDON
GGG
GGG10
GGG11
GGG12
GGG13
GGGl4
GGG2
GGG3
GGG4
GGGS
GGGo

CREATED BY MA(CRO ON 28-MAR-81 AT 14:50
CROSS REFERENCE

VALUE
= 000004

036370
020624
020100
020154
020230
020304
037000

= 000244
011550

011670

010046
010144
010656

— el ed b ) ——d —d
—
£H
W
~

0246544

REFERENCES
#6-1301
»33.5781
33-6070
21-3425
#21-3380
#21-3392
#21-3403
#21-3414
9-1438
16=2636

7

N e N e I A e e e e e e b el e e R e e

7
8
8
7
8
848
5
5
6
6
6
7

OOOOOO?NNNNNNO

N=O00
W= N

n
oo

!
o~
(¥,

97
65

OO NVINNNNNN

#28-4728
#28-4744
#28-4550
#28-4566
#28-4582
#28-4598
#28-4614

8-1327

33-6068
#33-6098
#21-3519

87

#12-1850
#12-1791
#12-185¢
#12-1793

PAGE 22
SEQUENCE 195
CREF  vO1
*8-1327 «8-1327
«33-6068 +33-6068
10-1617 10-1682
26-3985 25-4170
*9-1438 +10-1580
*22-3659  +«24-3911
10-1621 10-1651
12-1789 12=179N
12-1819 12-1821
12-1848 12-1850
12-1789 12=179N
12-1821 12-1823
12-1852 #12-1896
12-1795

N 15

*13-1990
+33-6068

[
no
~n

o
&H

_a._n_a._n—i—.a.b—a[\_b
00 N NON—=2 O8N

NN O WO NN
]
NN VNI \O W
(V7]

*13-1996
*34-6262

121779
#34-6203
*10-1645
*27-4409

10-1686

12-1797

12-1825
#12-1854

12-1797

12-1840

*13-2008

12-1805
34-6261
*10-1669
*34-6251
10-1717

*33-5775

12-1831
+10-1711

*33-5777

16-2613
*12-1737
12=1754
12-1813
12-1842

12-1815
12-1846




B 16

(xFPB8 CREATED BY MACRO ON 28-MAR-81 AT 14:50 PAGE 23
SEQUENCE 196

SYMBOL (ROSS REFERENCE CREF VO

SYMBOL VALUE REFERENCES

GGG7 024614 #28-4631

GGG8 024666 #28-4648

GGG9Y 024734 #28-4664

GGP1 011560 12-1840  #12-1859

GGPZ 011570 10-1646 10-1670 10=-1712 12-1738 12-1813 12-1815 12-18i7 12-1819 2~182
12-1823 12-1825 12-184¢2 12-1844 12-1846 12-1848 12-1850 12-1852 #12-1863

GGP3 011600 10-1648 10-1672 12-1813 12-1815 12-1817 12-1819 12-1821 12-1823 12-1825
12-1840  #12-1867

GGP4 011610 #12-1871

GGPS 011620 10-1581 10-1583 10-1605 10-1607 12-1787 12-1787 12-1789 12-1789 12=179
12=1791 12-1793 12-1793 12=-1797 12=1797 12-1799 12-1799  #12-1875

GGP6 011630 10-1588 10-1623 10-1653 10-1719 12-1787 12-1789 12-1791 12-1793 12=1797
12-1799 12-1813 12-1815 12-1817 12-1840 12-1842 12-1844  #12-1879

GGP?7 011640 10-1688 12-1819 12-1821 12-1823 12-1825 #12-1884

GGP8 011650 10-1714 12-1740 12-1842 12-1844 12-1846 12-1848 12-1850 12-1852 #12-1888

GGP9 011660 12-1756 12-1846 12-1848 12-1850 12-1852 #12-1892

GGl 006756 #10-1576

GG10 007252 10-1637  #10-1641

GG11 007310 10-1644  #10~1649

6G12 007332 #10-1655 10-1658

GG13 007342 10-1656  #10-1658

GG14 007360 10-1661  #10-1665 .

GC15 007416 10-1668  #10-1673

GG16 007434 10-1669  #10-1678

5G17 007502 #10-1690 10-1693

GG18 007512 10-1691  #10-1693

GG19 007546 10-1703  #10-1707

GG2 007014 10-1579  #10-1584

GG20 007604 10-1710  #10-1715

GG21 007626 #10-1721 10-1724

GG22 007636 10-1722  #10-1724

GG23 007654 10-1727 #12-1733

GG24 007712 12-1736 #12-1741

GG25 007730 12-1737  #12-1746

GG26 007776 #12-1758 12-1761

GG27 010006 12-1759  #12-1761

GG28 010042 12-1770  #12-1773

GG3 007036 #10-1590 10-1593

GG4 007046 10-1591  #10-1593

GG5S 007064 10-1596  #10-1600

GG6 007122 10-1603  #10-1608

GG7 007140 10-1604  #10-1613

GG8 007206 #10-1625 10-1628

GG9 007216 10-1626  #10-1628

GNS - wEweww 6-1313 6-1313 8-1328 33-6066 33-6066 33-6082 33-6082 33-6082 33-6082
33-6082 33-6082 33-6082 33-6082 33-6082 33-608¢2 33-6082 33-6082 33-608¢2
33-6082 33-6082 33-6082 33-6082 33-6082 33-6083 33-6083 33-6084 33-6084

GTSWR = 104405 8-1328 #33-608°

HHDATO 006602 9-1356 9-1362 9-1390 9-1414 9-1420 9-1444 9-1466 9-1479 9-1480
9-1481 9-1482 9-1483 9-1484 9-1485 9-1486 9-1487 9-1488 9-1489

. 9-1490 #9-1505
HHDONE 006752 9-1478 9-1479 9-1480 9-1481 9-1482 9-1483 9-1484 9-1485 9-1486




(KFPB8B

SYMBOL CROSS REFERENCE

CREATED BY MACRO ON 28-MAR-81 AT 14:50

SYMBOL VALUE

HHERO
HHEROO
HHER1
HHER10
HHER?
HHER3
HHER&
HHERS
HHERG
HHER?7
HHERS
HHERS
HHHDON
HHH1
HHH10
HHHT1
HHH12
HHH13
HHH?2
HHH3
HHH4
HHHS
HHH6
HHH7
HHH8
HHHO
HHPO
HHP1
HHP10
HHP11
HHP2
HHP3
HHP4
HHPS

HHP6
HHP7
HHP8

HHPS
HHTRAP
HH1
HH10
HH11
HH12
HH13
HH14
HH1S
HH16
HH17
HH18

005622
005736
005670
006464
006004
006052
006120
006166
006234
006302
006350
006416
030014
025712
027012
027112
027212
027312
026012
026112
026212
026312
026412
026512
026612
026712
006612
006622
006732
006742
006632
006642
006652
006662

006672
006702
006712

006722
006532
005032
005244
005262
005312
005334
005354
005364
005372
005410
005446

REFERENCES

9-1487
9-1367
9-1373
9-1369
9-1477
9-1396
9-1401
9-1425
9-1427
9-1432
9-1450
9-145
9-1472
29-5126
#29-4901
#29-5059
#29-5077
#29-5095
#29-5113
#29-4517
#29-4935
#29-4952
#29-4970
#29-4989
#29-5006
#29-5023
#29-5039
9-1351
9-1353
9-1446
9-1468
9-1358
9-1363
9-1392
9-1385
#9-1529
9-1387
9-1416
9-1409
9-1488
9-1411
9-1384
#9-1347
9-1395
9-1400
9-1408
#9-1418
#9-1423
9-1424
9-1419
9-1431
9-1437

C 16
PAGE 24
SEQUENCE 197

9-1488
N9-1479
#9-1481
#9-1480
#9-1490
#9-1482
#9-1483
#9-1484
#9-1485
#9-1486
#9-1487
#9-1488
#9-1489

#29-5263

9-1479
9-1479
9-1487
9-1489
9-1479
#9-1521
9-1421
9-1461

9-1482
9-1484
9-1439
#9-1541
9-1484
#9-1491

n9-1397
#9-1404
#9-1412

9-1428

9-1426
#9-1426
#9-1428
#9-1434
#9-1442

G-1489

9-1480
9-1480
9-1488
9-1490
9-1480

9-1482
9-1463

9-1483
9-1485
9-1441

9-1485

CREF

9-1490

9-1481
9-1481
#9-1549
#9-1553
9-1481

9-1483
9-1482

#9-1533
9-1486
9-1484

9-1486

vO1

9-1504

#9-1509
#9-1513
#9-1517
#9-1525

9-1483
#9-1537

9-1485
#3-1545

#9-1557

9-1489

0-1486

9-1489

9-1487

9-1490

9-1487

9-1490

9-1488



—

D 16
CkFPBB CREATED BY MACRO ON 28-MAR-81 AT 14:50 PAGE 25
SEQUENCE 198
SYMBOL CROSS REFERENCE CREF vO1
SYMBOL VALUE REFERENCES
HH19 005470 #9-1448 9-1451
HH2 005062 9-1350 #9-1354
HH20 005500 9-1449 #9-1451
HH21 005516 9-1454 #9-1457
HH2?2 005546 9-1460 #9-1464
HH23 005570 ¥9-1470 9-1473
HH24 005600 9-1471 #9-1473
HH2S 005616 9-1476 #9-1478
HH3 005104 #9-1360 9-127 '
HHSG 005126 #9-1365 9-1368
HHS 005134 9-1366 #9-1368
HHE 005142 9-1361 #9-1370 .
HH7 005154 9-1372 #9-1379
HHEB 005212 9-1383 #9-1338
HHO 005234 #9-1394 9-1397
HT = 000011 #6-~1301 33-6074 33-6074
HXDATO 013300 *3-1919 13-1926 13-1959 13-1968 13-2012 13-2031 13-2040 13-2066 13-209¢
13-2126 13-2132 13-2147 13-2153 13-2182 #13-2190
HXDONE 013410 13-2110 13-2117 13-2122 13-2128 13-2134 13-2139 13-2144 13=2149 13=-2155
13-2166 13-2175 13-2184 #13-2230
HXER1 012666 13-1916  #13-2114
HXER10 013156 13-1999  #13-2168
HXER11 013210 13-2044 #13-2177
HXER12 013230 13-2046 #13-2180
4XER13 013260 13-2073 13-2103  #13-2186
HXERZ 012726 13-1930 13-2018 #13-2124
HXERZ2?2 012742 #13-2126 13-2179 13-2188
HXER3 012756 13-1932 #13-2130
HXER33 012272 #13-2132
HXERSG 013006 13-2079 13=-2109 #13-2136
HXERS 012706 13-1955 #13-2119
HXERG 013042 13-1972  #13-2145
HXER66 013056 #13-2147
HXER7 013072 13-1974 #13-2151
HXERS 013024 13-1937 13-1981 #13-2141
HXER9 013122 13-1990 #13-2157
HXP1 013310 }%—}?8? 13-1943 13-2056 13-2061 13-2069 13-2091 13-2099 13=2186 13-2187
’ -
HXP?2 013320 13-1911 13-1914 13-1925 13-1946 13-1953 13-2009 13=2114 13=2119 13=2124
13-2130 13-2145 13=2151 #13-2200
HXP3 015330 #13-2204
HXP4 013340 13-2028 13-2177 13-2180 #13-2208
HXP5 013350 13-2034 13-2178 13-2181 #13-2212
HXP6 013360 13-2006 13-2026 13-2087 #13-2216
HXP7 013370 13-1921 13-1967 13-2014 13-2039 13-2125 13-2131 #13=2221
HXP8 013400 13-1962 13=-2146 13-2152  #13-2225
HX1 011674 #13-1906
HX10 012102 13-1954 #13-1957
HX11 012124 #13-1964 13-1976
HX12 012144 #13-1970 13-1973
HX13 012154 13-1971 #13-1973
HX14 012162 13-1965 #13=1976




(kFPBB CREATED BY MACRO ON 28-MAR-B1 AT 14:50 PAGE ¢6
SEQUENCE 199

SYMBOL (0SS REFERENCE (REF vO1

SYMBOL VALUE REFERENCES

HX15 012200 13-1980 #13-1985

HX16 012226 13-1989 #13-1992

HX165 012232 #13-1993 13-2159 13=2170

HX17 012260 13-1998  #13-2001

HX18 012316 13-2005 #13-2010

HX19 012336 #13-2016 13-2019

HX2 011724 13-1912 #13-1913

HX20 012346 13=2017 #13-2019

HX21 012350 #13-2022

HX22 012400 13=-2025 #13-2029

HX23 012420 #13-2036 13-2048

HX24 012440 #13-2042 13=-2045

HX25 012450 13-2043  #13-2045

HX26 012456 13-2037 #13-2048

HX27 012460 #13-2052

HX28 012512 13-2060 #13-2062

HX29 012534 #713-2071 13-2074

HX3 011740 13-1915 #13-1917

H#X30 012544 13=-2072 #13-2074

HX 31 012562 13-2078 #13-2083

HX32 012612 13-2090 #13-2092

HX33 012634 #13-2101 13-2104

HX34 012644 13=-2102 #13-2104

HX 35 012662 13-2108 #13-2110

X4 011760 #13-1923 13-1933

HXS 012000 #13-1928 13-1931

HX6 012010 13-1929 #13-1931

HX7 012016 13-1924 #13-1933

HX8 012034 13-1936 #13-1939

HX9 012066 13-1947 #13-1951

IBSAVE 033762 #33-6070 +33-6070 33-6070 33-6070

I111DON 021464 22-3598 #23-3768

1111 020630 #22-3535

1112 020674 #22-3551

1113 020740 #22-3568

1116 021004 #22-3584

IOTVEC 000020 #6-1301 «8~1327 «8-1327

JJJDON 022424 24=-3852 #24-4019

JJan 021470 #24-3785

JJJe 021554 #24-3803

JJJ3 021640 #24-3820

JJJ& 021724 #24-3838

KKKDON 023266 25-4100 #25-4266

KKK 1 022430 #25-4039

KKK3 022474 #25-4055

KKK& 022540 #25-4071

KKKS 022604 #25-4087

LF 000012 #6~-1301 33-6074 33-6074

LLLDON 024230 26-4351  #27-4518

LLL? 023272 #26-4282

LLe2 023356 #26-4300

LLe? 023442 #26-4318

E 16

53-6070

33-6070




~ (KFPBB CREATED BY MACRO ON 28-MAR-81 AT 14:50  PAGE ¢7
‘ SEQUENCE 200
SYMBOL CROSS REFERENCE CREF  VO1
SYMBOL  VALUE REFERENCES
L4 023526 #26=4336
LOOP 005030 #8-1330 33-6066
LPERR 104413 9-1347 9=1379_  9=1404 9=1434 9=1457 10-1576  10-1600  10-1641  10-1665
10-1707  12-1733  13-1906  13-1939  13-1985  13-2001  13-2022  13-2052  13-2083
14-2245  14-2256  14=2269  14-2282  14=2296  14-2309 142326  14-2343  14-2360
16-9376  15-2394  15-0411  15-2428  16=2545  16=2570  16-2592  17-2698  17-2709
17-9720  17-2732  17-2743  17-275&  17-2765  17-2777  17-2789  17-2800  17-2811
17-2823  17-2834  18-2944  18-2955  18-2966  18-2977  18-2988  18-3001  18-3013
20-3135  20-3146  20-3157  20-3168  20-3179  20-3191  20-3203  20-3216  20-3225
50-3236  20-3247  20-3:58  20-3269  21-3380  21-3392  21-3403  21-3414  22-3535
50-3581  20-3568  22-3586  24-3785  24-3803  24-3820  24-3838  25-4039  25-4055
5624071  95-4087  26-4282  26-4300  26-4318  26-4336  28-453&  28-4550  28-4366
S8-4582  28-4508  28-4614  28-4b31  2B-4648  28-4664  28-4680  28-4696  28-4712
S58-4708  98-4744  29-4901  29-4917  29-4935  29-4952  29-4970  29-4989  29-5006
59-5093  90-5039  29-5059  29-5077  29-5095  29-5113  30-5279  30-5296  30-5313
$0-5337  30-5349  31-5510  31-55290 315548  31-5567  33-5791  33-5804  33-5818
332332  33-5848  33-5862  33-5878  33-5891  33-5906  33-5920  33-5934  #33-6084
MMDON 030762 30-5363  #30-5494
MMM 030020 #30-5279
MYM? 030072 #30~5296
MYM3 030144 #30~5313
MMM, 030216 #30-5331
MYMS 030270 #30-5349
MAUMBE - 000267 #6-617 8-1318
MoDDDO 031750 31-5637  31-5650  31-5657  #32-5718
MODDD® 031760 31-5639  31-5651  31-5665  32-5689  #32-5720
MODDOV 031362 71-5511  31-5530  31-5549  31-5568 #31-5618
MODD3U 027416 39-4902  29-4018  29-4936  29-4953  29-4971  29-4990  29-5007  29-5024  29-5040
29-5060  29-5078  29-5096  29-5114  #29-5161 :
MODDTO 027774 29-5179  29-5192  29-5197  29-5220  #29-5259
MOLDT1 030004 29-5181  29-5193  29-5205  29-5237  #29-5261
MODFDO 030722 30-5418  30-5431  20-5438  #30-54%0
MODFD1 030732 30-56420  30-5432  30-5444  #30-5492
MODFOV 030346 30-5280  30-5297  30-5314  30-5332  30-5350  #30-5399
MODFSU 025320 38-4535  28-4551  28-4567  28-4583  28-4599  28-4615  28-4632  2B-4649  28-4665
28-4681  28-4697 284713 28-4729  2B-4745  #28-4793
MODF0 025656 28-4811  28-4826  28-4829  #28-4BBO
MODFT1 025666 28-4813  28-4825  28-4835  #28-4882
MODP1 025676 28-4798  #2B-488L  29-5166  30-5404  31-5623
MSAT 037144 #34-6273  38-7400
MSA2 037162 #36-6274  38-7400
MSA3 037205 #34-6275  38-740]
MSAL 037217 #34-6276  38=7401
MSAS 037235 #34-6277  38-7402
MSAG 037250 #34-6078  38-7407 ]
MS1 037342 #3,-6282  38-7213  38-7231  38-7257  38-7294  38-7336
MS10 037541 #34-6289  38-7059  38-7338
MS17 037563 #34-6290  38-7258  38-7337
MS12 037607 #34-6291  38-7258  38-7337
MS2 037360 #34-6283  38-7213  38-7231  38-7257  38-7294  38-733¢
MS3 037400 #34-6084  38-7214
mM537 037632 #34-6092  38-7382



(xFPBB

SYMBOL
S 'MBOL
MSé
MS40
M4l
“s415
mMS& 2
MS63
MS&4
MSS
MS6
mMs?7
MULDSU
MULDT
MULF Su

MULFT
NNNDON

NNNE
NNN3

OVDNTT
ovDTT
OVFNTT
OVFTT
OVUNDN
OVUNDT
OVUNFN
OVUNF T
PIRQ
PIRQVE
POWERM
PROGNU
PRO
PR1
PR2

PR4
PRS
PR6
PR7

PSW

PWRVE C
RDCHR
RESREG
RESVEC
RSETUP

R6
SAVREG

CREATED BY
CROSS REFERENCE

VALUE
037427
037650
037704
037664
037730
037746
037763
037455
037477
037515
020364
020614
017650

020064
031770
030746
031050
031152
031254
022414
024220
021454
023256
022014
023616
021054
022654
177772
000240
037270
000002
000000
000040
000100
000140
000200
000240
000300
000340
177776
177776
000024
104407
106411
000010
104412

[ T T R B B A | n

-2000006
=%000007
= 104410

MACRO ON c8-MAR-81 AT 14:50
SEQUENCE 201

REFERENCES
#34-6285
#34-6293
#34-6295
#36-6294
#346-6296
#34-6297
#34-6298
#34-6286
#34L-6287
#34-6288
21-3381
21=3472
20-3136
20~3237
20-3324
31-5583
#31-5510
#31-5529
#31-5548
#31-5567
24~3906
27=-4404
22-3654
25-4152
24-3786
26-4L283
22-3536
25-4040
#6-1301
#6-1301
33-6087
#6-618
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#33-608°2
#33-6082
#6-1301
9-1557
23-3768
#33-6083
#6-1301
#6-"301
#33-6082

38-7214
38-7382
38-7356

38-7357
38-7357
38-7358
38-7232
38-7232
38-7259
21-3393
21-3481
20-3147
20-3248
20-3333

#32-5722

24-3922
27-6429
22-3670
25-46177
24-3804
26-4301
22-3552
25-4056

#34-6279

8-1328

6=1301
*33-5990
»8-1327

«8-1327
12-1896
24=-4019
34-6210

*8-1327

38-7363

38-7363
38-7364
38-7364
38-7295
38-7295
38-7338
21-3404
21-3487
20-3158
20-3259
#20-3364

24-3927
27-4434
22-3675
25-4182
24-3821
26-4319
22-3569
25~407¢

+8-1327

34-6221
*8-1327

CREF

PAGE ¢8

38-7383

24~3953
27447k
23-3702
25=4222
24-3839
26~4337
22-3585
55-4088

*33-6087

vo1

G 16

#21-3453
#21-3517

20~3180
#20-3307

24-3993
27-4507
23-3742
25-4255
#24-389°2
#27-4390
#22-3640
#25-4138

»33-6087

16-2684
28-4886

20-3192

#24-4017
#27-4516
#23-3766
#25-4264

«33-6087

17-2931
29-5263

20-3204

+33-6087

19-3121
30-5494

20-3215

*33-6087

20-3366

32-5722

20-3226

*33-6087

21-3519
33-63058



‘Soaq. .

(xfPBB
SYMBOL CROSS REFERENCE

SYMBOL
SCOPt

SPACE
STA(K
STARY
ST ™Y
SuR

SWREG
SwC
<w00
SwQ1
SwQ?2
SwG3
SwO4
SW(5
SW06
SwO7
SWO8
SW09
Sw1
Sw10
Swil
Sw12
Sw'3
SWlé
SW1S
Swe
Sw3
Swb
SWS

~

S

Sw?
Sw8
SW9
TAB

TBITVE
TRVEC
TOCTNM
TPVE(

CREATED BY MACRQO ON 28-MAR-81 AT 14:50
SEQUENCE 202

VAL UE

(L T I T T T A 1] ]

i

0oy

L L T T T 1 T T T T B BT I 1 I [

037337
01100
004346
177774
001140

000176
000001
000001

.J002
000004
000010
000020
000040
000100
000200
000400
001000
000002

000014
000060
036764
000064

REFERENCES

#6-1301

21-3377
33-5766
336195

#6-1301

6=-1313%
#6-1301
27-1314

33-6068
33-6070

#6-1313
#6~1301
#6-1301
#6-1301
#5-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6=-1301
#6=1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6-1301
#6~1301
#6-1301
#6-1301
#6-1301
#6=-1301
#6-1301
#6-1301
#6-1298

34-6278
34-6286
36-6819
36-6836
36-6949
36-6960
36-6976
36-6986
36-6997
36-702¢2

#6-1301
#6-1301

33=6143

#6-1301

9-1343
22-3532
33-6066

#346-6281

8-1327

#8-1327

8-1327
33-6068
33-6080
8-1327

6-1301
6-1301
6~1301
6=1301
6=-1301
6=-1301
6-1301
6-1301
6-1301
6-1301

34-6273
34-6278
36-6287
36-6820
36-6836
36-6949
36-6967
36-6976
36-6988
36-6998

+8-1327
33-6144

10-1573
24-3782

34-6265
33-6087

~8-1327
33-6068
33-6080
8-°328

34-6273
34-6280
34-6287
36-6821
36-6837
36-6957
26-6967
36-6977
36-6988
36-6999

*8-1327
33-6149

PAGE 29
CREF  vO1

13-1904
25-46036

8-1327

33-6068
33-6087
33-6080

36-6274
346282
34-6288
36-6821
36-6838
36-6957
36-6968
36-6977
36-6989
36-7006

33-6176

H 16

142242
26-=4279

*8-1327
33-6068
33-6087
33-6080

34=-6275
34-6282
34-6289
36-6834
36-6838
36-6958
36~6968
36-6983
36-6991
36-7006

#33-6192

»8-1327
33-6070
34-6254

346275
34-6283
34-6290
36-6834
36-6838
36-6958
36-6974
36-6983
36-6991
36=-7006

17-2695
29-4898

8-1328
33-6070

18-2941
30-5276

335770
33-607C

34-6277
34-6284
36-6819
36-6834
36-6868
36-6959
366975
36-6985
36-6993
36-7007

20-31%2
31=-5507

33-6066
33-6070

34-6277
34-6285
36-6819
36-6836
36-6868
36-6960
36-6975
36-6986
36-6997
36-7022



(kFPBB

SYMBOL
SYMBOL
TRAPVE
TRYVEC
TSTY
1ST10
ST
TST12
TST13
TST14
TST15
TST16
T1ST17
TST2
71ST120
75121
TST22
75123
T1ST3
TST4
TSTS
TST6
TST7
TYPE

TYPOC
TYPON
TYPOS
$APTHD
$ASTAT
$ATY(
SATY
$ATY3
$ATY4
$AUTOB
$BASE
$B8DADR
$8DDAT
$BELL
$(DwW1
$(DW2
$CHARC
$CKSWR
$CLR.T
$CMTAG
(M1

(M2

I n b

CREATED BY
CROSS REFERENCE

104407

104402
104404
104403
004332
12 28881
035230
035204
035212
035222
001134
001372
001122
001126
001306
001376
001400
034752
035452
033356
001100
000024

000050

MACRO ON 28-MAR-81 AT 14:50

REFERENCES

#6~1301
#6-1301
#9-1343
#20-313%2
#21-3377
#22-3532
#24L-3782
#25-4036
#26-46279
#28-4531
#29-4898
#10-1573
#30-5276
#31-5507
#33-5766
#33-6062
#33-1904
n14-2242
162542
#17-2695
#18-2941
8-1328
33-6080
33-6122
33-6080
#33-6082
33-6066
8-1324
33-6078
33-6078
#33-6078
33-6074
33-6070
#7-1314
#7-1314
#7-1314
#7-1314
#7-1314
#7-1314
#7-1314
*»33-6074
#33-6080
33-6066
#7-1314

«8-1327

33-5788
33-6080
33-6124
#33-6082

33-6066
#8-1324

33-6078
#33-6078

#33-6078
#33-6078
*8-1328

33-6070

x33-6074

PAGE 30
SEQUENCE 203
(REF  vO1
*8-1327
33-6066 33-6066
33-6080 33-6080
33-6127 33-6129
33-6107 33-6139
#33-6082 33-6156
33-6080 33-6080
33-6070 33-6070
33-60764  +33-6074
33-6082
8-1327 8-1327
7-1314 #7-1314
7-1314 #7-1314
7-1314 #7-1314
7-1314 #7-1314
7-1314 #7-1314
7-1314 #7-1314
7-1314 #7-1314
7=-1314 #7-1314

16

33-6066
33-6080
33-6163
33-6194

33-6080

#33-6074

w\uw\:?w\:wm
— d cmd d b emd b ad =D
NN NN AN NN NN
—d b b b b —h — D P\ )
N N N Y

33-6070
33-6080
33-6169
8-1327
7-1314
7-1314
7=-1314
7-1314
7-1314
7-1314
7=1314
7-1314

33-6070
#33-6082
33-6180

oo
[]
—_

#7-1
#7-1

#7-1
#7-1

#7-1
#7-1

N
~
1
—_

el

~

)

—h
AN A N AN LA NN NN
b e d d d —h b —b )
SN

33-6074
33-6087
33-6185

33-6076
33-6098
33-6195

7-1314
7-1314
7-1314
7-1314
7-1314
7-1314

7=-1314



- (kFPBB

SYMBOL

M3
$(Me

$CNTLG
$(NTLU
$CPUOP
SCRLF

$ODWO
$DDW!
$DDW10
$ODW11
$ODW12
$ODW13
$ODW14
$0DW15
$ODW2
$DDW3
$DDwé
$0DWS
$ODWE
$DDW7
$DDW8
$ODWS
SOEVCT
$OEVM
$DOAGN
$ENDAD
SENDCT
SENULL
SENV
SENVM
$E0OP
$EOPCT
$SERFLG

CREATED BY
SYMBOL CROSS REFERENCE

vVALUE

M

000024
000024

036071
036064
001344
001313

001402
001404
001426
001430
001432
001434
001436
001440
001406
001410
001412
001414
001416
001420
001422
001424
001326
001374
033376
033366
033210
033442
001336
001337
033154
033202
001103

REFERENCES

#7-1314
#7-13%
87-1
27-1
#7=1
871
87-1
87-1
N7-1
87-1
#7-1
n7-1
#7-13
#7-1314
33-6080
33-6080
#7-1314
#7-1314
73-6098
38-7231
38-7294
38-7338
38-7363
38-7382
#7-1314
#7-1314
#7-1314
27-1314
#7-1314
#7-1314
#7-1314
#7-1314
#7-1314
#7-1314
#7-1314

WA LN L AN NN N AN U AN
P Y 2P 2E AR AN W LR o o o

1
1
1
1
1
1
1
:
1
1
1
1

33-6070

7=1314
7=-1314
7-1314
7=-1314
7=-1314
7-1314
7-1314
7=-1314
7=1314
7-1314
7-1314
7=-1314
7-1314
7-1314
#33-6080
#33-6080

33-6066
33-6124
38-7232
38-7294
38-7356
38-7363
38-7383

33-6066
8-1328
#33-6066

8-1328
8-1327
34-6211
#33-6066
33-60¢8
33-6G70

MACRO ON 28-MAR-B1 AT 14:50

PAGE 31

SEQUENCE 204

7=

~
'

~
'

~
!
WA AN LN LN AN AN AN AN N N N N NN

b ad b b ad ed e b e e e md —d
o S T T 2R AP W L o o

DO
— mad ) d o el D D D wmid wd wd —=d

33-6070
33-6129
38~-7232
38-7295
28-~7356
38-7363
38-7400

33-6066
#33-6066

33-6070
33-5768
34-6222
33-6066
«33-6068

CREF

#7-1
L Tl
#7-1

oW F ¥ T o oV ¥ ¥

33-6070
33-6185
38-7257
38-7295
38-7357
38-7363
38-7400

6066

#33-
33-6070

33-6074
33-6074
34-6233

33-6068

vO1

J 16

~

!

— -
NN NN WNANLN N NWWNNWNWN
—t d b b ad b b b b b b b
PO W ¥ o F 2 F LT W O L L

33-6070
38-7213
38-7257
38-7336
38-7357
38-7364
38-7401

33-6078
33-6074

33-6068

— —t
WNAN NN NN A WWANNANLNWN

—

NSNNNNYN
IR I I I O |
— —

—

—
S8BT

SNNSNNNNYN
DR D DO D I I
-
— b oh ok ek d b D b ik b —d b

—

33-6074
38-7213
38-7258
38-7336
38-7357
38-7364
38-7401

33-6078
33-

6078

+33-6068

P W X X o F S W 2 Ak

33-6074
38-7214
38-7258
38-7337
38-7357
38-7364
38-7402

33-6068

7-1314
7-1314
7-1314
7-1314
7-1314

7=1
7~1
7-1
7=1
7=1
7-1

AN AN NN NN
bl b el b —
P 3X AR AR o o)

33-6074
38-7214
38-7259
38-7337
38-7358
38-7364
38-7402

35-6068

7-1314
7-1314
7=-1314
7-1314
7-1314

7-1314
7-1314
7-1314
7-1314
7-1314
7-1314

33-6080
38~7231
38~-7259
38-7338
38-7558
38-7381

+33-6070



(xFPBB
SYMBOL

- SYMBOL

$ERMAX
$E RROR
$SERRP(

$ERRTB
SERTTL
$ESCAP
$ETABL
SETEND
$SFATAL
$FFLG
$FI.LC
SFILLS
$GDADR
$GDDAT
$GE 142
$GTSWR
$HD
$HIBTS
T IONT
$ILLUP
$INTAG
$ITEMB
SLF
SLFLG
$L OOP
$LPADR
$L PERR
$MADR1
$MADR?2
$MADR 3
$MADR4
MAIL
tMAMS 1
SMAMS 2
$MAMS 3
$SMAMS4
$MBADR
MFLG
SMNE W
$MSGAD
$MSGLG
$MSGTY
SMSWR
SMTYP1
MTYP?
SMTYP3
MTYP4
BMXCNT
SNUL L
SNWTST

CREATED BY MACRD ON 28-MAR-81 AT 14:50 PAGE 32
SEQUENCE 205
CROSS REFERENCE CREF  VO1
VALUE REFERENCES
001115 *#7-1314 *8~1327 33-6068  *+33-6068
033764 8-1327 #33-6070
001116 #7-1314 *33-6070  »33-6070 33-6070
33-6106
001442 #8-1314 33-6119
001112 #7-1314 33-6066  +33-6066  *33-6070
001304 #7-1314 *8-1327 +33-6068 33-6070
001336 #7-1314
001442 #7-1314 8-1324
001320 #7-1314 »33-6078 +33-6114
035450 +33-6078  +33-6078 33-6078  +«33-6078
001156 #7-1314 33-6074 33-6074 33-6074
001155 #7-1314 33-6074 33-6074
001120 #7-1314
001124 #7-1314
033340 #33-6066
035522 #33-6080 33-6082 33-6082
= 000003 6-1292 6-1292 6-1292
004332 #8-1324
001104 #7-1314 *33-6068 33-6068  *33-6068
036362 33-6087 33-6087  #33-6087
001135 #7-1314 33-6080 33-6080 33-6080
001114 #7-1314 «33-6070 33-6070 33-6070
001314 #7-1314 33-6070 33-6070 33-6074
035447 «33-6078 #33-6078
033434 33-6066  #33-6066
001106 #7-1314 *8-1327 »33-6068  +33-6068
001110 #7-1314 «8-1327 33-6068  *33-6068
001350 #7-1314
001354 #7-1314
001360 #7-1314
001364 #7-1314
001316 #7-1314 B-1324 8-1324 8-1327
001346 #7-1314
001352 #7-1314
001356 #7-1314
001362 #7-1314
004334 #8-1324
035446 +33-6078 33-6078 *33-6078 #33-6078
036107 33-6080 #33-6080
001332 #7-1314 «33-6078 33-6078
001334 #7-1314 *33-6078
001316 #7-1314 33-6078  +33-6078 33-6078
036076 33-6080 #33-6080
001347 #7-1314
001353 #7-1314
001357 #7-1314
001363 #7-1314
033756 33-6068 33-6068 33-6068 #33-6068
001154 #7-1314 33-6074 33-6074 33-6074
- 000001 #8-1343 8-1343 #9-13463 9-1343
12=1904  #13-1904 13=1904  #13-2242

K 16

33-6068
33-6070

6070

33~
33-6070

#33-6078

33-6068

33-6070
33-6074

33-6068
33-6068

8-1328

+33-6078

#9-1573
13-2242

33-6048
~33-6070

33-6070
33-6070

33-6068

33-6070

6068

33~
33-6068

33-60468

9-1573
#14-2242

33-6070  33-6070

33-6070

33-6103

33-6068

33-6070  *34-6242

33-6070  33-6074
#10-1573  10~1573

14-2242  #15+2542

32-¢101

#12-1904
15-2542



(xKFPBB

- SYMROL
SYMBOL

SOCNT

$OVER
$PASS

$PASTM
$PWRAD
$PWRDN
SPWRMG
$PWRUP
$QUES

$RDCHR
$RDDE C
$RDL IN
SRDOCT
$RDSZ

$REGAD
$REGO

$REG1

$REG10
$REG11
$REG12
$REG13
$REG14
$REG1S
$REG16
$REG17
$REG2

$REG20
$REGZ ]
$REG22
SREGZ3
$REG3

$REG4

$REGS

$REGH

$REG/

$RE SRE
$RTNAD
$RTRN

BR2A

$SAVRE
$SAVR6
$SCOPE
$SETUP

(ROSS REFERENCE

(REATED BY

VALUE

" nn

035200
035202
033742
001324

004340
036344
036204
036340
036256
001312
035734

L2222 2]
FREARNNY
AATNARY

000001
001160
001162
001164
001202
001204
001206
001210
001212
001214
001216
001220
001166
001222
001224
001226
001230
001170
001172
001174
001176
001200
034354
033436
033432
1 22824/
034316
036366
033446
000137

MACRO ON 28-MAR-B" AT 14:50
SEQUENCE 206

REFERENCES

#16-2542
18-2941
#21-3532
24-4036
#28-4531
30-5276
«33-6076
«33-6076
33-6068
#7-1314
33-6068
#8-1324
#33-6087
8-1327
#33-6087
33-6087
#7-1314
#33-6080
33-6082
33-6082
33-6082
#33-6080
#7-1314
#7-1314
#7-13
#7-1
#7-1
#7-1
#7-1
#7-1
#7-1
#7-1
#7-1
#7=1
#7-1
#7-1
”7-1
#7-1
#7-1
#7-1
#7-13
#7-1314
#7-1314
#33-6072
#33-6066
8-1327
33-6082
#33-6072
+~33-6087
8-1327
#6-"311
6=-1311

WA L AN N NN N N N N N N NN W
o N N Y T 2L 2 2 R RE AR R AR P Ol ol o

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

16=2542
#16-313°2
21-3532
#25-4036
28-4531
#30-5507
*»33-607€
*33-6076
33-6068
*8~-1327

#33-6087
#33-6087

33-6070
33-6082

33-6080
*33-6070

33-6082
*8-1327

33-608¢2

33-6087
#33-6068

6-1311
#6-1311

#16=2695
19-3132
#22-3532
25-4036
#28-4898
30-5507
#33-6076
33-6076
33-6068
*33-6066

33-6087

33-6070
35-608¢2

*33-6070

«8-1327

33-6082
*335-6087

#6-1311
6-1311

PAGE 33
CREF
16-2695
#20-3132
22-3532
#25-4279
28-4L898
#3'-5507
*33-6076
33-6068
*»323-6066

33-6074

33-6070

33-6066

+33-6087

6-1311
#5-1311

v01

L 16

#17-2695
20-3132
#23-3782
25-4279
#29-4898
31-5507

*33-6076

#33-6068
33-6066

33-6074

#33-6066

#33-6087

#6-1311
8-1327

17-2695
#20-3377
23-3782
#26-4279
29-4858
#32-5766

#33-6076
33-6066

33-6080

INAN

#17-2941
20-3377
#24-3782
26-4279
#29-5276
32-5766

33-6066

17-2941
#21-3377
24-3782
#27-46531
29-5276
#33-5766

33-6068

#18-2941
21-3377
#24-4036
27-4531
#30-5276
33-5766

33-6068

#6-1311
8-1327



CkFPBB

SYMBOL
SyMBOL

$STUP
$SVLAD

$SVP(
$SWR

$SWREG
$SWRMK

$SWRMS
$TAB

$1BIT
$TERM
$TESTIN
$TIMES
$7KB
$TKS

$TMPO

$TMP1

$TMP10

$TMPI

$TMP12

CREATED BY MACRO ON 28-MAR-81 AT 4:50
SEQUENCE 207

177777
033706

- 004332

177400

001340
000000

009200
037335

033440
000030
001322
001302
001146
001144

001232

001234

001252

001254

001256

CROSS REFERENCE
VALUE

REFERENCES
8-1327
8-1328
33-6080

#6-1311

#6-1311
33-6068

#8-1323
6~1292
8-1327
20-3132
31-5507
33-6068
33-6068
33-6070
33-6070

#7-1314
33-6068
33-6068

#6-1297
33-6180
38-7228
38-7231
38~7356
38-7381
38-7399

«8~1327

#33-6085

A7-1314

#7-1314

#7-1314
33-6080

#7-1314
33-6080

#7-1314
38-7231
38-7381

#7-1314
38-7256
38-7384

#7-1314

*9-1487

x12-1815

x12-1848

*24-3905
38-7259

#7-1314

*9-1487

*12-1515

*17-1848

% 27-64432

*«32-5706

#7-1314

8-1327
33~6066
33-6087

#6-1311

#6=-1311
#33-6068
8-1323

#6-1292

8-1327

21-3377
33-5766
33-6068
33-6068
33-6070
33-6070
8-1327

33-6068

#34-6280

38-7228
38-7256
38-7359
38-7384
38-7399
*33-6066

»33-6068
*8-1327
33-6074
33-6080
33-6074
33-6080
*33-6099
IR~7256
38-7384
*33-6101
38-7293
38-7385
*9-1479
*0-1488
x12-1817
«12-1850
*25<4151
38-7293
eY=1479
«9-1488
*12-1817
*12-1850
«27-4510
*33-6012
+28-4827

8-1327
33-6066

6-1311
6=1311

#6-1296
9-1343
22-3532
33-6066
33-6068
33-6068
33-6070
33-6087

33-6068

38-7212
38-7229
38-7256
38-7359
38-7384

33-6066

*33-6066
33-6074

33-6074
33-6080
*23-6100
38-7293
38-7385
38-7212
38-7335
38~7395
+9-1480
*9-1489
*12-1819
+12-1852
«27-4403
38-7338
+9-1480
+9-1489
*12-1819
*12-1852
*28-4826
38-7256
+28-4876

CREF

PAGE 34

8-1327
33-6068

#6-1311
#6-1311

7-1314

10-1573
24-3782
33-6066
33-6068
33-6068
33-6070

33-6068

38-72"2
38-7229
38-7256
38-7360
38-7385

33-6066

x33-6068
33-6074

33-6074

38-7212
38-7335
38-7395
38-7214
38-7348
38-7396
*9-1481
*9-1490
*12-1821
*16~2675
»28-4825
38-7362
+9-1481
*9-1490
*12-1821
«22-3673
«28-4875
38-7293
*29-5194

vO1

M 16

8-1327

33-6070
#6-1311
#6-1311
7-1314
13-1904
25-4036
33-6066
33-6068
33-6068
33-6070

33-6068

38-7212
38-7229
38-7293
38-7362
38-7395

#33-6066

33-6068
33-6074

33-6074

38-7214
38-7348
38-7396
38-7227
38-7356
38-7398
*9-1482
+12-1789
*12-1823
*17-2900
*29-5163
38-7399
*9-1482
*12-1789
«12-1823
*23-3744
*29~5195
38-7335
*29-5255

33-6070

33-6068

38-7214
38-7230
38-7293
38-7362
38-7395

«33-6087

*33-6048
33-6080

33-6080

38-7227
38-7356
38-7398
38-7228
38-7359
38-7399
*9-1483
*12-1791
*12-1825
*19-3085
*30-5432

*9-1483
*12-1791
*12-1825
*24~-3925
*29-5254
38-7362
*30-5434

8-1327
33-6070

#6-1311
#6-13117

8-1327

16-2542
28-4531
33-606%
33-6058
33-6068
33-6070

33-6068

38-7227
38-7230
38-7293
38-7362
38-7396

33-6068
33-6080

33-6080

38-7228
38-7359
38-7399
38-7229
38-7362

*9-1484

+12-1793
«12-1842
«20~3335
*+31-5651

*9-1484
*12-1793
*12-1842
*24~3995
*30-5433
38~7400
*30-5479

8-1328
33-6070

#6-1311
#6-1311

8-1327

17-2695
29-4898
33-6068
33-6068
33-6068
33-6070

33-6068

38-7227
38-7231
38-7335
38-7369
38-7398

33-6068
33-6080

33-6080

38-7229
38-7362

38-7230
38-7369

*9-1485

*12-1797
*12-1844
*21-3483
*33-6017

*9-1485

~12-1797
*12-1844
*25-4180
+30~5478

*31-5653

8-1328
33-6080

6-1311
6-1311

8-1327

18-2941
30-5276
33-6068
33-6068
33-6068
33-6070

33-6068

38-7228
38-7231
38-7335
38-7369
38-7399

33-6080
33-6080

38-7230
38-7369

38-7231
38-7381

*5-1486
*12-1799
*12-1846
*22-3653
38-7231

*9-1486
*12-1799

*12-1846
«25-4258

+31-565¢
*32-5707



(KFPBB

SYMBOL
SYMBOL

t$TMP13
STMPIS
$TMP15
$TMP16
sTMPY7
$TMP?

$TMP20
$TMP21
$TMP22
$TMP23
$TMP3

$TMP4

$TMP5S

$TMP6

CREATED BY
CROSS REFERENCE

VALUE

001260
001262
001264
001266
001270
001236

001272
001274
001276
001300
001240

001242

001244

001246

REFERENCES

+33-6018
#7-1314

*9-1487
*12=-1797
*12-1840
x13-2136
«19-3078
«30=5424
38-7294
#7-1314
*9-1487
«12=1797
»12-1840
*13-2137
*16~2670
*23-4819
38-7228
38-7369
#7-1314
+9-1487
+12-1799
*12-1842
«13-2151
*19-3082
«30-5428
38-7295
#7-1314
*9-1487
«12-1799
«12-1842
*13-2153
«20-3333
*31-5649
38-~-7382

38-7256
«30-5435
+30-5436

*0-1350
10~1613
*12-1751
*13-2060
*17-2879
*24-3988
*33-5988
38-7229
38-7369

+9~1479
29-1488
*12-1799
*12-1842
*13-214]
«20-3328
+371-5643
38-7336
+9=-1479
*9-1488
*12~1799
+12-1842
*13-2142
*17-2895
*29-5187
38-7229
38-7384
*9-1479
+0-1488
«12-1813
*19~1844
132177
*20-3332
*31-5647
38-7337
*9-1479
*9-1488
*12-1813
*12-1844
*13-2182
«27-3481
*33-6016
38-7401

MACRO ON 28-MAR-81 AT 14:50

PAGE 35

SEQUENCE 208

38-7335
*30-5484
*30-5485

»9-1383
+10-1618
12=1775
*13-2090
*19-3064
*25-4156
*33-6035
38-7230
38-7381

*9-1480
*9-1489
«12-1813
«12-1844
*13-2173
+21-3476
*+33-6009
38-7356
*9-1480
*9-1489
+12-1813
*12-1844
*13-2171
*19-3080
*30-5426
38-7231
38-7402
*9-1480
*9-1489
*12-1815
*12-1846
+13-2180
*21-3480
*33-6010
38-7357
«9-1480
*9-14R9
*12-181(5
*12-1846
*15-2493
*22-3654
38-7212

CREF

38-7400
*31-5654
*371-5655

*9-1408
*10~-1644
12-1801
*13-2163
+*20-3314
*25-4232
*34-6203
38-7231
38-7384

*9-1481
*9-1490
«12-1815
*12-1846
*15-2489
*22-3648
*34-6206
38-7359
*9-1481
*9-1490
*12-1815
*12-1846
*15-2490
+20-7330
*31-5645
38-7257

*9-1481
*9-1490
*12-1817
+12-1848
+13-2186
*22-3652
38-7212
38-7364
+9-1481
*9-1490
+12-1817
*12-1848
*16-2645
*24-3906
38-7232

vO1

N 16

91482
*9-1500
*12-1817
*12-1848
*15-2521
*24-3900
38-7213
38-7363
*9-1482
*9-15C?
x12=-18.17
x12-1848
%15=-2491
*21-3478
«33-6014
38-7294

*9-1482
«12-1787
«12-1819
«12-1850
*15-2492
«24-3904
38-7227
38-7382
*9=1482
*12-1787
«12-1819
«12-1850
*16-2653
*25-4152
38-7258

38-7335

+9-16460
10~1678
*13-1912
*16-2551
*22-3658
*27+4484
*34-6229
38-7293
38-7395

*9-1483
*12-1787
*12-1819
+12-1850
*16-2641
*25-4146
38-7214
38-7362
*9-1483
*12-1787
*12-1819
+12-1850
*15-2522
2223650
*34-6208
38-7336

+9-1483
+12-1789
*12-1821
x12-1852
*16-2643
%25-4150
38-7228
38-7401
*9-1483
x12-1789
*12-1821
*12-1852
*16-2661
*27-4404
38-7295

9-1491
~10-1683
*13-1947
*16~2574
*23-3712
*28-4802

38-7212

38-7335

38-7396

*0-1484
*12-1789
*12-1821
*12-1852
*16-2660
*27-4398
38-7229
38-7384
*9-1484
+12-1789
*12-1821
*12-1852
*16-2642
*24+-3902
38-7213
38-7357

*9-1484
*12-1791
+12-1823
*13-2124
*16-2652
*27-4402
38-7230

*9~1484
+12-1791
+12-1823
*13-2126
*16-2673
*28-4823
38-7337

*9-1496
*10-1710
+13-1989
*16-2596
»23-3737
*29-5170
38-7214
38-7356
38-7398

*9-1485
*12-1791
»12-1823
*13-2115
*16-2671
*28-4817
38-7231
38-7395
*9-1485
*12-1791
»12-1823
*13-2114
*16~2651
*25-4148
38-7214
38-7360

*9-1485
*12-1793
*12-1825
*13-2130
*16-2672
*28-4821
38-7232

*0-1485
*12-1793
*12-1825
*13-2132
*17-2898
*29-5191
38-7358

=10-1579
*12-1736
*13-2005
*16-2631
*24~3910
«30-5408
38-7227
38-7359
38-7399

*9-1486
*12-1793
*12-1825
+13-2120
*17-2893
*29-5185
38-7257
38-740¢2
*9-1486
*12-1793
*12-1825
*13-2119
*16-2659
*27-4400
38-7227
38-7363

*9-1486
*12-1797
*12-184C
*13-2145
«17-2897
*29-5189
38-7258

*9-1486
*12-1797
*12-1840
*13-2147
+19-3083
*30-5430
38-7364



"« ¢ PR

< vMBQL
$ 97

$7rg
$TRFLG
$12¢
$'RAP
$TRAP2
$TRP

S TRPAD
$IST™M
$TSTAA

ST vPBN
$7vPDS
$TYPE
$TveE_(
$TYPEX
$TYPOC
£TYPON
$TYPOS
SINIT
SUNITM
$LISWR
SVECT
$vECT?
SNOF F
$XON
$XTSTR
$$GE T4
$OF ILL
$40CAT
LPER
LRSFT
$ALTA
Y

(REATED BY MACRO ON 28-MAR-81 AT
C(ROSS REFERENCE

vALUE
001280

000023

001152
001157
091150
%6120
036142
= 000014

036156
00433
001102

LA A A &
L2 A 2R A

0344612
034624
034754
035002
035016
034756
001330
004342
001342
001366
001379
= 000023
- 000021
033460
- 000001
035201
L3 A8 43
037066
037074

teagwe

004332

't n

REFERENCES

&7-1314
*16=2654
*«25=4179
38-7231
6=129¢
*3-1904
17-2695
21=-3377
25-4036
29-4898
33-5766
#7-1314
#7-1314
#7-1314
8-1327
#33-6082
#33-6082
33-6082
33-6082
33-6082
33-6082
#33-6082
33-6084
33-6082
#8-1324
#7-1314
33-6070
33-6082
33-6082
#33-6074
33-6074
33-6074
#33-6076
33-6076
#33-6076
#7-1314
#8-1324
#7-1314
#7-1314
#7-1314
33-6074
33-6074
#33-6068
#33-6066
*33-6076
33-6068
33-6084
33-6083
33-6078
#8-1324

—_ —

13212
v 16=CE6
*25-4257
38-7259
#6-1292
#13-1904
#17~2695
#21-3377
#25-4036
#29-4898
#33-5766
33-6074
33-6074
33-6074
#33-6082
336082
33-6082
#33-6082
33-6082
33-6082
33-6082
33-6083
#33-6084
#33-6082

*33-6066
33-6070

row

33-6078
33-6074
33-6074
33-6082
#33-6076
33-6082

33-6074
33-6074

#33-6066
*33-6076
33-6070
#34-6242
#34-6254
33-6078
8-1324

“4:50

PAGE 36

SEQUENCE 209

33-6074
33-6074

33-6082
33-608¢2
#33-6082
33-6082
33-6082
33-6083

33-6085

33-6068
33-6070

33-6082
33-6074
33-6074
33-6082
33-6082

33-6074

33-6066
33-6076

CREF VO

*13-2146

*17-2899

*27-4509
38-7338
9-1343
142242
18-2941
22-3532
26-4279
30-5276

33-6074
33-6074
33-6074

33-608°
33-6082
33-6082
#33-6082
33-6082
33-6083

33-6068
33-6099

33-6082
#33-6074
#33-6074

33-6080

#33-6076

*+13-215¢2
*19-3084
*28-4824
38-7383
#9-1343
#14-2242
#18-2941
#22-3532
#26-4279
#30-5276

33-6082
33-6082
33-6082
33-6082
#33-6082
33-6083

~33-6068

33-6080

*13-2178

+20-3334

*29-519?2
38-7399
9-1573
15-2542
19-3132
23%-3782
27-4531
30-5507

#33-6082

#33-6083

33-6068

»13-2181
*21-3482
»30-5431

10-1573
16-2542
20-3132
24-3782
28-4531
31-5507

33-6082
#33-6082
33-6082
33-6082
33-6082
33-608¢

33-6068

*13-2187
*22-3672
+31-5650

#10-1573
#16=2542
#20-3132
#24-3782
#28-4531
#31=-5507

33-6082
33-6082
#33-6082
33-6082
33-6082
33-6084

33-6068

*16=2644
*24-36924
*33-6011

12-1904
16-2695
20~3377
264036
28~4898
32-5766

33-6082
33-6082
33-6082
#33-6082
33-6082
33-6084

33-6068



«FPBB

WA RO (ROSS REFERENCE

WA RO NAME
A WA’
AMA Y
ALMA(?

A
L910
Act?
aAs2
A54
-~ ASS
ASE
AS7
COMME N
{ QORMA (

pm1

ENDCOM
ENDPAS
ERMA(
ESCAPE
4o )

GE TPR]
GE T SwR
HMAC 1
HMAC 2
HMAT 3
L TEMAC

REFERENCES

#6=1202
#35-6609
26=1159
#5-1488
#12-1815
#12-1848
*6-1167
#9-1488
812-1819
#35-6662
#35-6691
8356697
#35-6665
#35-6671
#35-6676
#35-6681
#35-6684
#35-6637
#6~1301
£#35-6798
#35-6811
#35-6336
#35-6352
#6~1301
#6-1050
#6-1082
#6-1301
#35-6303
35-6324
#6-1301
#6-1301
#6=-1172
#6-1182
#6-1188
#6-1152
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320
8-1320

#9-1479
#9-1489
#12-1817
#12-1850
#9-1479
#9-1489
#12-1821

#35-6701
#35-6702

#35-6802
#35-6812
35-6339
35-6355

#33-6066
#33-6070

35-6306

35-6326

33-6066
#8-1328

[ ) clnal)mclnmmm
O G S G i G G U

N AN

no ~n

O o

ooooooooooo'ooooooooooo

CREATED BY MACRO ON 28-MAR=-81 AT 14:50

#9-1480
#9-1490
#12-1819
#1:-1852
#9-1480
#9-1490
#12-1823

#35-6803

35-6341
35-6357

35-6308
35-6328"

8-1328

20

00 00 00 0o Co 0o
[ I T I I |
W N

[
B T S i N S S

ooooooo::o'omoooooooo

PAGE 37

SEQUENCE 210

CREF

#9-1481
#12-1787
#12-1821
#9-1481
812-1789
#12-1825

#35-6804
35-6343

35-631C
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t 1 [ T D I I I |
NN NN
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o
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D D e i b d b e cned b ed b —d —d ) —=d b

WWWWWW%WWWWWW
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oooommo'ooaoooaoooo
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#9-1482
#12-1789
#12-1823
#9-1482

#12=-179
#12-1842

#35-6805
35-6346

35-6312

00 00 00 Qo
I I A |

1
PO RNV
OOOOO D00

NN AN N NN NN

!
NN
OOOO

n)
o

[ I I I |
no
o

oo
oo

b b cand e e b e b b b d e D h A —d —D
WWWW%WWWWW
o

n
o

#9-1483
#12-1791
#12-1825
#9-1483

#12-1793
#12-1844

#35-6806
35-6348

35-6314

— e b ——d d b wd e —) ——d — —

ononoaooooo'oooooooooooou

#9-1484
#12-1793
#12-1840

#9~-1484
#12-1797
#12-1846

#35-6807

35-6316

1
ad d e emd ed D aeh b b b b ) b ok —} —b —2 —2
WA LAY AN WA U LA U N NN NN AN NN AN NN

ooooooo'ooooooo

[ | ¢
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oooomoaooo'ooaoooooooo

f\JN'\)f\)f\)gf\Jl\)f\)f\J

#9-1485
812=1797
£12-1842

#9-1485
212=-1799
#12-1848

#35-6808

35-6318

320

©0 00 Go 0o 00 00 00 OO
11t I I )

N LA LN N UN NN W N NN NN
ANONL N NN NN NN DN N
OOOCOCOOQOOOOOO
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nonY
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oooooocoo'ooooooooooo
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#9-1486
#12-1799
#12-1844

#9-1486
#12-1815
#12-1850

#35-6809

35-6320

320
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ooooooooooc:'ooooocooooo

— o e e d med b eed d cmed e d ) — — —F = —D

AN LA UAUN N AN NN N NN N N AN AN
AAURND NN N NN NN NV NN NN
OCOOCOOOOOOOOOOO0O

onmoooloooaooo

#9-1487
212-1813
N12-1846

#9-1487
#12-1817
#12-1852

#35-6810

35-632¢

v
N
o

320
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8-1320
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OO

‘b PR

WA Ry "ROSS REFERENCE

A "R NAME

g
L™
(M3
LM
LAmS

. 4 Ll

L

DO
\11‘:.;2
L (W
MOC S
YW RRNR

M5

¥ MG
adald
¥ 01
"
‘i
V4
ol

OO0
[

REFERENCES
8-1320 8-1320

#35-6752 35-6779

835-6757 35-6778

#35=-6761 35-6784

#35-6768 #35-6783

#35-6771  #35-6780

#35-66"4%

#35-6632

#35-6636

#35-6640

#35-6644

8356647 w35-6774

#35-6651

#35-6655

#35-6659

#35-6613

#35-6617

#35-6623

#6-1058

#6=-1275 9-1347
10-1707 12=-1733
14=2256 14-2269
15-2411 15-2428
17=2754 17-2765
18-2966 18-2977

20-319 20-3203

21-3403 21-3414
25-4039 25-4055
2B-4566 28-4582
28-4728 28~4744
29-5C39 29-5059
31-5510 31-5529
33-5878 33-589]
#35-6420 #35-6433
#35-6470 35-6483
#35-6423  #35-6426
#35-6473 35-6476
#6-1178
#35-6560 35-6572
#35-6563 35-657¢%
35-6815
#35-6566  #35-6576
#35-6569  #35-6578
#35-6398 35-6408
#35-6448  #35-6458
#35-6401 35-6404
#35-6451 35-6454
#35-6360 35-6364
#35-6377 35-6381
35-6468 35-6478
#35-6525 #35-6533
#35-6528 35-6531

CREATED BY MACRO ON 28-MAR-81 AT 14:50

8-1320
35-6782
35-6787
356786
#35-6785

35-6781

35-6481

35-6590
35-6580

#35-6593
#35-6582
35-6410
#35-6460
35-6406
$5-6456
35-6366
35-6384
35-6485
#35-6537
35-6535

8-1320

33-5920

35-6584

#35-6595

35-6369
35-6386

#35-6541
35-6539

PAGE 38
SEQUENCE 211
CREF

vO1

35-6586

#35-6501

35-6372
35-6388

#35-6544
35-6549

9-1457

13-2001
14-2326
17-2698
17-2811
20-3135
20-3247
22-3584
26-4300
28-4648
29-4952
30-5279
33-5804

35-6588

35-6374
35-6414

#35-6547

35-6552

35-6597

35-6392
35-6416

#35-6558
35-6554

33-5832

35-6599

356394
35-64728

35-6556

33-5848

35-6603

35-6444
35-6435

10-1665
14-2245
152394
17-2743
18-2955
20-3179
21-3392
24-3838
28-4550
28-4712
29-5023
20-5349
33-5862

35-6605

35-6446
35=646€



rut P88

MARO (ROSS REFERENCE

MA(RO NAME

' MODM1
- MODM?
; WG

TR
NAME B
NEWTLT

LM o
"l..

RTMAL
R TMPM
SETPR]
SETTRA

SETUP
Sk [P
4 A‘.“
At
Y
AR

REFERENCES

#35-6493
#35-6496
#8-1333
R16-2687
#23-3772
829-5267
#6-1301
#6=-1072
#6-1288
#20-3377
#6-1068
#35-6712
#35-6718
8356725
#6=-1301
#6-1301
#6-1301
#6-1101
#6-1233
#6-1104
#6-1125
#6-1128
#6=-1131
#6-1134
#6-1137
86-1140
#6-1143
#6-1146
#6-1107
#6-1149
#6-1110
#6~1095
#6-1098
#6-1113
#6-1116
#6-1119
#6-1122
#6-1075
23-3768
346221
#35-6706
#6-1063
#6-1301
#33-6082
#33-6083
#6-1301
#6-1301
#6-1301
n6~-"281
n6=1272
26-1301
10-1573

#35-6499

#35-6501
9-1343
17=-2695
24-3782
30-5276

8-1328
#6-1301
#21-3532

#35-6738
35-6739
#35-6744
#33-6072
33-6072

9-1557

24=4019
34-6232
35-6730

#33-6082
#33-6084
8-1327

#6-1301

7-1314
10="573

CREATED BY MACRO ON 28-MAR-81 AT 14:50

#35-6505
#35-6503
#9-1559

#17-2934
#24-4023
#30~5498

#8-1343
#23-3782

#35-6740
35-6741
#35-6745
#33-6078
33-6078

12-1896
25-4266

35-6731

#33-6082

7=-1314
13-1904

PAGE 39
SEQUENCE 212
CREF VO
#35-6508  #35-6511
#35-6519
10-1573  #1°-1898
18-2941  #19-3124
25-4036  #25-4270
31-5507 #32-5724
#9-1573 #12-1904
#24-4036 #25-4279
#35-6742
35-6743
#35-6746  #35-6747
#33-6078 #33-6087
33-6078 33-6078
13-2230 15-2530
27~4518 28~4886
35-6732 35-6733
m—eoag #33-6082
7-1314 8-1323
13-1904 14=2042

#35-6513

#13-20242
#27-4531

#33-6087
33-6087

16-2684
29-5263

#33-6082

8-1324
14=2242

#35-6515

#13-223%4
#20-3369
#27-4523

#15=2542
#28-4898

33-6087

17-2931
30-5494

#33-608°

8-1324
16=2542

#35-6517
14-2242

21-3377
28-4531

#16=2695
#29-5276

19-3121
32-5722

#33-6082

B-1324
16=2542

#15-2534
#21-3522
#28-4890

#17-2941
#30~5507

20-3366
33-6058

#33-6082

9-~1343
17=2695

16-2542
22~3532
29-4898

#19-3132
#32-5766

21-3519
34-6210

#33-6082

9~1343
172695



« £ ORR "REATED BY MACRO ON 28-MAR-81 AT 14:50 PAGE 40
SEQUENCE 213
vi RY  ROSS REFERENCE CREF vO1
va L \AME REFERENCES ) A
18-2941 182941 20-3132 20-3132 21-3377 21-3377 2¢=3532 22=3532 24-3782 24=3782
25~4036 25-4036 26=4279 26-4279 28-4531 28-4531 29-«898 29-4898 20=-5276 30=5276
31-5507 31-5507 33-5766 33-57¢6 33-6066 33-6068 33-6070 33-6072 33-6074 33-6076
33-6(078 33-6080 33-6080 33-A080 33-6082 33-6087 33-6087 33-6091 34-6198 34=6215
34-6226 34-6240 34-~6246
JMMAC #6-1260
R #6-1301 #8-1327 88-1327
Tma #6-1092 . 33-6062
TamTRp #33-6082 #33-6085
TYPBIN #6-1301
*vPDE . #6-1301
T Y PNAM #6=1301 #8-1328
T YONUM #6-1301
TYPO(S #6-1301 #33-6066 #33-6066
*vPG(T #6-~1301 33-6080
TYETN] #6-1301 33-6066 33-6066
$%. MRE #26-1314 H7=1514 27-1314 #7-134 #7-1314 #7-1314 #7-1314 #7-1314 #7-1314 a7-1314
c;-}glz #7-134 #7-1314 #7-1314 #7-1314 #7-1314 #7=-1314 #7-1314 #7-1314 #7-1314
‘-
1 S St *6-1314 #7-1314 £7-1314 #7-1314 #7-1314 #7-1314 27-1314 27-1314 #7-1314 #7-1314
x;—}%}z #7-1314 #7-1314 #7-1314 #7-1314 #7-1314 #7-1314 #7-1314 #7-1314 #7-1314
'-
$¢f (A #6-1301
SENE WT #6-1288 #6-1301 #8-1343 #9-1573 #12-1904 #13-2242 #15-2542 #16-2695 #17-2941 #19-3132
#20-3377 #21-3532  #23-3782  #24-4036  #25-4279  #27-4531 #28-4898  #29-5276  #30-5507 #32~5766
S ST #33-6082 #33-6082 #33-6082 #33-6082 #33-€082 #33-6082 #33-608° #33-6082 #33-6082 #33-608°2
#33-6083 #33-6084
SSSET™™ #8-1327 8-1327
$$-ETUL #8-1327 #8-1327
sk P #6-1301
.EQUAT #6-1287 #6=-1301
LQuly #6=-1278 #6-1291 6-1301 6-1301 6-1301 6-1301 6-1301 6-1301 6-1301 6-1301
6-1301 6-1301 6-1301 6-1301 6-1301 6-1301 6=-1301 6-1301 6-1301 6=-1301
6-1301 6-1301 6-1301 6-1301 6-1301
JHEADE #6-1287 #6-1292
LCET W n6-1287 #6-1311
L SwRe #6=-1287
AT n6-1287 8-1323
L$ARTA #6-1289 #7-1314 7=1314
LBAB T #6-1289 8-1324
.$APTY #6~1290 33-6078
.$ a7 #6-1287 #6-1313
gmTy #6-1287 #6=-1314
. I #6-1288 33-6066
L$ERRC #6-876 23-6070
.85k #6-1289 33-6087 .
LBRe A #6-1290 #33-6080
AL #6-1288 33-6072
N #6-625 33-6068
LETRAE &6-1289 #33-6082
B AT 26=-1289
i B #6-1288 #6=1290 #33=-60764
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