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HISTORY

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

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

1. TEST 22 - PROCESSOR LOOKS TO SEE IF APT 1S CON-
TROLLING THE TEST, AND IF IT IS, CHECKS TO SEE

VIWVWAWIWW AVIWAWNES &
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60 IF THE USER HAS SELECTED THIS TEST BY CHECKING

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

62 CHANGED SO THAT IF BIT 7 IS *ONE*, THE CODE WILL

22 SELECT THE TEST.

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

29 TO MAKE THE °'C' VERSION COVER THE 11/44:

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

98 D-SPACE UNTIL CONDITIONS WARRANT.

7 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 *TWO* ERRORS, THE POWER
83 MONITOR BIT 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

gg CONNECTIONS OF SOME SYSTEMS.

gg THE FOLLOWING WAS ADDED TO THE ‘D' VERSION:

90 THE END-OF~PASS MESSAGES ARE NOW PRINTED EVERY 200 PASSES. THESE MESSAGES CAN
9N BE DISABLED BY TYPING ANY KEY. THEY CAN BE REENABLED 8Y AGAIN TYPING ANY KEY
92 THIS IS HELPFUL FOR OVERNIGHT RUNS ON HARD COPY TERMINALS. IT ALSO MAKES THE

93 NIAGNOSTIC HARDWARE INTENSIVE INSTEAD OF TERMINAL INTENSIVE.
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ABSTRACT

THE THREE PROGRAMS:
CKFPADO CKFPBCO CKFPCDO

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 1O IDENTIFY FAULTS
WITH A MINIMUM HARDWARE OR SOFTWARE LEVEL. THE
TESTS ARE PARTIONED INTO THREE STAND-ALONE PROGRAMS
DESCRIBED BELOW.

NOTE THAT ERROR REPORTS IN THESE PROGRAMS ARE BASED
UPON THE KNOWLEDGE THAT ALL PREVIOUS TESTS HAVE BEEN
RUN AND IN MOST CASE THAT THERE IS ONLY A SINGLE
POINT FAULT IN THE FP11-F, IF THE PROGRAMS OR TESTS
:@EUQR;ERUN IN ORDER THEN ERROR MESSAGES MAY NOT BE

A. CKFPADO

CKFPADO TESTS:
LDFPS
STFPS

CFCC

g;;;. SETD, SETI AND SETL

LDF AND LDD (ALL SOURCE MODES)

STD (MODE O AND 1)

ADDF, ADDD AND SUBD (MOST CONDITIONS)
B. CKFPBCO
CKFPBCO TESTS:

ADDF, ADDC AND SUBD (ALL CONDITIONS NOT
TESTED IN CKFPBCO)
CMPD AND CMPF

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

STCFD AND  STCDF
CLRD AND CLRF

SEQUENCE
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NEGF AND NEGD

ABSF AND ABSD

TSTF AND TSTD

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

LDCIF AND LDCLF

LDCID AND LICLD

LDEXP

STFPS (ALL DESTINATION MODES)

STCFL AND STCFI

STCDL AND STCDI

STEXP

STST

REQUIREMENTS

EQUIPMENT

A PDP 11744 (WITH OR WITHOUT CONSOLE), LA30 (OR
EQUIVALENT) AND AN FP11=F FLOATING POINT PROCESSOR.
NOTE THAT A SPECIAL INTERRUPTS TEST MODULE IS BEING
DESIGNED FOR USE IN THE MANUFACTURING ENVIRONMENT.
WHEN THIS DEVICE IS PRESENT THE PROGRAM CKFPBCO WILL
MAKE USE OF IT TO TEST THE FPP INTERRUPT ON BUS
REQUEST FUNCTIONS.

STORAGE

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

PRELIMINARY PROGRAMS
THESE THREE DIAGNOSTICS WILL ASSUME THAT THE PDP
11744 CENTRAL PROCESSOR IS FAULTLESS, THEREFORE WHEN

IN DOUBT RUN THE PDP 11/44 PROCESSOR DIAGNOST'CS
BEFORE THESE FP11-F DIAGNOSTICS.

LOADING PROCEDURE

THE PROGRAMS WILL BE SUPPLIED ON THE 11/44
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. LOAD ADDRESS 200

3. SET CONSOLE SWITCHES (IF CONSOLE IS PRESENT)

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

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

OPERATING PROCEDURE

OPERATIONAL SWiTCH SETTINGS
THE SWITCH SETTING ARE:

IN SW<6>

IF

IN
IS
IN

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

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

SW<13>=1. 20000 INHIBIT ERROR TYPE QUTS

SW<i>=1... 10000 INHIBIT T-BIT TRAPPING

SW<11>=1... 4000 INHIBIT ITERATIONS

SW<10>=1... 2000 RING TTY BELL ON ERROR

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

SW<8>=1.... 400 LOOP ON TEST SPECIFIED
THROUGH SW<0~

Sw<7>=1.... 200 PRINT ERRGr SUMMARY
SW<13>=1, THIS APPLIES ONLY TO
PROGRAM CKFPADO.

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

ERRORS
SUMMARIES

IN PROGRAM CKFPADO, TESTS 1 AND 11 HAVE / SPECIAL
ERROR SUMMARY FEATURE. THESE TWO TEST RUN MANY
TEST PATTERNS THROUGH THE LOGIC. AFTER AN ERROR
IS ENCOUNTERED, ONLY THE FIRST FIVE ERRORS ARE
REPORTED (TYPED ON THE TTY), EVERY [7TROR THOUGH
IS LOGGED AND AN ERROR SUMMARY IS PRINTED WHEN
THE TEST 1S COMPLETE. NOTE THAT IF SW<13>=1 THIS

SEQUENCE
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6.2

8.1

8.2

8.3

8.4

8.5

SUMMARY WILL NOT BE TYPED UNLESS SW<7>=1. IN OTHER
WORDS TO GET JUST AN ERROR SUMMARY FROM EITHER OF
THESE TWO TESTS 1 AND 11 IN PROGRAM CKFPADO BOTH
SWITCHES 13 AND 7 MUST = 1.

ERROR RECOVERY

SW<15:9>=0... MOST ERRORS WILL CAUSE EXECUTION TO
GO TO THE START OF THE 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.

SW<15>=1..,. THE PROGRAM WILL HALT AFTER TYPING
THE ERROR MESSAGE. PRESSING THE
CONSOLE CONTINUE WILL CAUSE  THE
PROGRAM 70 CONTINUE AS IF SW<15>=0.

RESTRICTIONS

NONE

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

THE STACK POINTER IS INITIALIZED TO 1100 IN EACH OF
THE THREE PROGRAMS.

PASS COUNT

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

T-BIT TRAPPING

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

SOF TWARE SWITCH REGISTER

EACH OF THE THREE PROGRAMS WILL RUN WITH OR WITHOUT
A CONSOLE SWITCH REGISTER, IF A PHYSICAL CONSOLE
SWITCH REGISTER IS PRESENT ON THE SYSTEM, THEN THESE
PROGRAMS WILL GO AHEAD AND USE IT FOR THE SWITCH

SEQUENCE
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8.6

8.7

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 IF HE TYPES CONTROL G WHILE
THE PROGRAM IS RUNNING. THIS CONTROL G WILL CAUSE
THE CONTENTS OF THE SOFTWARE SWITCH REGISTER TO BE
TYPED ON THE TTY AND ASK THE USER FOR A MNEW 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 CONTROL G.
NOTE THAT WHEN NOT RUNNING UNDER ACT, APT OR CHAIN
THE USER WILL BE ASKED FOR A SOFTWARE SWITCH
REGISTER VALUE  AFTER LOADING ADDRESS 200 AND
STARTING THE PROGRAM THE FIRST TIME THE PROGRAM IS
RUN AFTER LOADING (ONLY IF NO CONSCLE SWITCH
REGISTER IS ON THE SYSTEM).

INTERRUPTS TEST

IN PROGRAM CKFPBCO, 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 MOMJLE IS ON THE SYSTEM AND SW<7>=0 THIS TEST
WILL oE RUN. IF SW<?>=1 THIS TEST WILL BE
DESELECTED.

ACT, APT AND XXDP COMPATIBILITY
THESE PR23$AHS ARE FULLY COMPATIBLE WITH:

ACT
XXDP MONITOR AND CHAIN PROGRAMS.

PROGRAM DESCRIPTION

SEQUENCE
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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 Z BIT CGMMBINATIONS

OVER\UNDER TEST

THIS IS A PARTIAL TEST OF THE OVER\UNDER FLOWS. ONE
OVERFLOW AND TWO UNDERFLOW CONDITIONS ARE CHECKED.
THE REMAINING UNDERFLOW COND. AND THE REMAINING
OVERFLOW COND. WILL BE CHECKED LATER USING THE XXX
INSTRUCTION. HERE EACH CONDITION TESTED IS CHECKED
BOTH WITH TRAPS ENABLED (FIU=1 OR FIV=1) AND ALSO
WITH TRAPS DISABLED (FIU=0 OR FIV=0).

LDCFD AND LDCDF TEST

THIS IS A €ST OF LDCFD AND LDCDF.
CMPD TEST

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

DIVD WITH (FSRC=0) AND (BUT FD) TEST

THIS IS A TEST OF THE DIVD INSTRUCTION WITH A [ZERO
DIVISOR. THE CONDITION IS CHECKED WITH BOTH TRAP
ENABLED AND TRAPS DISABLED.

DIVF TEST

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

DIVD TEST

THIS 1S A TEST OF THE DIVD INSTRUCTION. NOTE THAT A
SUBROUTINE IS USED TO SET UP THE OPERANDS, EXECUTE
THE INSTRUCTION AND CHECK THE RESULTS.

MULF TEST
THIS 15 A TEST OF THE MULF INSTRUCTION. IT MAKES
USE OF A SUBROUTINE TO SET UP THE OPERANDS, EXECUTE
THE MULF INSTRUCTION AND CHECK THE RESULTS.

SEQUENCE
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TEST 11

TEST 13

TEST 15

TEST 16

MULD TEST

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

THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW
CONDITIONS USING THE MULF INSTRUCTION WITH TRAPS
DISABLED. NOTE THAT A SUBROUTINE IS USED TO SET UP
;zg gggﬁt?gs. EXECUTE THE MULF INSTRUCTION AND CHECK

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

THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW
CONDITIONS THAT  CAN  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

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, EITHER
8gEﬁ£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
gggﬁt#gs. EXECUTE THE MULD INSTRUCTION AND CHECK THE

MODF TEST

THIS IS 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. [T MAKES
USE OF A SUBRCUTINE TO SET UP THE ARGUMENTS, EXECUTE

SEQUENCE
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gzé THE INSTRUCTION AND CHECK THE RESULTS.

229 TEST 20 UNDER\OVER FLOW, USING MODF WITH TRAPS DISABLED, TEST
548

549 THIS IS A TEST OF THE MODF OVERFLOW AND UNDERFLOW
550 CONDITIONS. IT MAKES USE OF A SUBROUTINE TO SETUP
551 THE OPERANDS, EXECUTE THE MODF INSTRUCTION AND CHECK
gg% THE RESULTS. ' TRAPS ARE DISABLED DURING THIS TEST.
ggg TEST 21 UNDER\OVER FLOW, USING MODD WITH TRAPS DISABLED, TEST
556

557 THIS IS A TEST OF THE MODD INSTRUCTION'S OVER FLOW
558 AND UNDER FLOW CONDITIONS. A SUBROUTINE IS USED TO
559 SET UP THE OPERANDS, EXECUTE THE MODD INSTUCTION AND
gg? CHECK THE RESULTS.

gg% TEST 22 INTERRUPT CORRECT FLOWS TEST

564

565 THIS IS A TEST OF THE 'CORRECT' FLOWS. THIS PART OF
566 THE MICRO CODE_ HAS AS ITS PURPOSE INSURING THAT
567 INTERRUPT REQUESTS MADE DURING CERTAIN LENGTHY FPP
568 INSTRUCTIONS GET HONORED. THIS IS DONE IN A WAY
569 SUCH THAT IF AN INTERRUPT REQUEST OCCURS DURING _ONE
570 OF THESE  INSTRUCTIONS THE STATE OF  THAT
571 INSTRUCTION'S EXECUTION WILL BE THE SAME AS IF THAT
572 INSTRUCTION HAD NEVER BEEN FETCHED AND ITS EXECUTION
573 NEVER STARTED. THUS THE MICRO CODE WILL RESTORE ALL
574 REGISTERS, BACK UP THE PC AND LEAVE THE FPS AND ACO
575 THROUGH AC5 UNMODIF JED.

2;9 THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:
578 ADD (OR SuB)

579 DIV

580 MUL

581 MOD

gg% (BOTH DOUBLE AND FLOATING)

584 ALL ADDRESSING MODES WILL BE TRIED WITH THE ADDD
585 INSTRUCTION.  THEN EACH OF THE OTHER INSTRUCTIONS
586 WILL BE TRIED USING MODE 1. NOTE THAT THIS TEST
587 NEEDS A  SPECIAL INTERRUPT MODULE, WHICH WILL
588 PROBABLY ONLY BE PRESENT IN DEC'S MANUFACTURING
589 ENVIRONMENT, TO RUN. THIS SPECIAL EQUIPMENT IS
590 DESIGNED TO RAISE AN INTERRUPT REQUEST IN THE
591 PROCESSOR IF A BIT IS SET IN ITS STATUS REGISTER AND
59¢ ONLY WHEN AN FPP INSTRUCTION IS  ENCOUNTERED.
593 THEREFORE  THIS TEST WILL BE RUN_CONDITIONALLY
994 (DEPENDENT UPON WHETHER OR NOT THE STATUS REGISTER
595 OF THE TEST EQUIPMENT TIMES OUT WHEN REFERENCED).
596 THIS TEST CAN ALSO BE SELECTED BY TURNING SWITCH 7
597 OF THE SWITCH REGISTER (PHYSICAL OR VIRTUAL) ON.
598 THE TEST ASSUMES THAT THE TEST EQUIPMENT'S STATUS
399 REGISTER IS AT LOCATION 777774 (NOTE THAT ALL

600 REFERENCES TO THIS LOCATION ARE MADE  INDIRECT
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10.

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

SEQUENCE
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624 000267 MNUMBER=267
625 000002 PROGNUM=2
626 .LIST ME
627 CNLIST MD
628 CNLIST MC
629 .NLIST CND
630 CNLIST BEX
1645 "MCALL .HEADER,.SWRHI,.EQUAT,.SETUP,.S$CATCH,.SACT11,.$CMTAG
1646 "MCALL NEWTST.$SNEWTEST..SSAVE,.STYPE
1647 'MCALL .STYPDEC,.STRAP,.SPOWER..SAPTHDR. .$AFTBLS
1648 -MCALL STYPE,.‘APTYPE . SREAD
1649 JMCALL .EQUIV ;REMOVE FOR PDP-10 ASSEMBLY
1650 _TITLE CKFPBCO FP11F FLTG PNT PRT 8

;*COPYRIGHT (C) 1981
:«DIGITAL EQUIPMENT CORP.
*HAYNARD MASS. 01754

l

tTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMA(
tPACKAGE (MAINDEC-11-DZQAC~C5), JAN, 1981.

000001 §TN=1
651 160000 $SWR=160000 s:HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
1652
1653 000244 FPVECT=244
1654 177400 $SWR=177400
1655 000200 $SWRMSK =200
1656 000011 TAB=11
}ggg 000015 CRLF=15
1659 .SBTTL BASIC DEFINITIONS
:wINITIAL ADDRESS OF THE STACK POINTER «## 1100 %%
001100 STACK= 1100
104000 ERROR= snr
000004 SCOPE=]0T
; #MISCELLANEOUS DEF INITIONS
000011 fT= 11 :CODE FOR HORIZONTAL TAB
000012 LF= 12 22CODE FOR LINE FEED
000015 CR= 15 *:CODE FOR CARRIAGE RETURN
000200 CRLF= 200 *:CODE FOR CARRIAGE RETURN-LINE FEED
177776 PS= 177776 **PROCESSOR STATUS WORD
177776 PSW=PS
177774 STKLMT= 177774 ;:STACK LIMIT REGISTER
177772 PIRQ= 177772 *PROGRAM INTERRUPT REQUEST REGISTER
177570 DSWR= 177570 ; ;HARDWARE SWITCH REGISTER
177570 DDISP= 177570 HARDWARE DISPLAY REGISTER
: GENERAL PURPOSE REclsréﬁ osrxnxrlons
000000 RO= zo :GENERAL REGISTER
000001 R1= ,.GENERAL REGISTER
000002 R2= 12 **GENERAL REGISTER
000003 R3= 13 :GENERAL REGISTER
000004 R&= 1% - :GENERAL REGISTER
000005 RS= 15 *GENERAL REGISTER
000006 R6= 16 ::GENERAL REGISTER
000007 R7= 17 *GENERAL REGISTER

000006 SP= X6 : :STACK POINTER
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BASIC DEFINITIONS

000007
000000

000040
000100

000340
100000

€00001
100000
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PC= 17 : PROGRAM COUNTER
'PRIORI&Y LEVEL DEFIN!TIONS

PRO ::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'' SUITCH DEFINITIONS
SW15= 100000
swié= 40000
swi3= 20000
swi2= 10000
SWil= 4000
sWwi0= 2000
sWw09= 1000
SW08= 400
SW07= 200
SW06= 100
SW0S5= 40
SWo4é= 20
sWw03= 10
sWwie= 4
SW01= 2
SWwo0= 1
SW9=5w09
SW8=5SW08
SW7=SW07
SW6=SW06
SW5=SW05
SW6=SW04
SW3=SwW03
SW2=5w0?2
SW1=SW01
SW0=Sw00
:*DATA BIT DEFINITIONS (BITO0 TO BIT15)
BIT1S= 100000
RIT14= 40000
8IT13= 20000
8IT12= 10000
8IT11= 4000
8IT10= 2000
8I1T09= 1000
8IT08= 400
8I1T07= 200
8IT06= 100
BIT0S= 40
BIT04= 20
8I1703= 10
BITO2= 4
BIT01= 2
BIT00= 1
8I1T9=B1T09
81T18=BIT08
8IT17=B1T107

NONWNASB WO

SEQUENCE

1+
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BASIC D

3

FP1
FIN

1F
IT

FLTG PNT PRT B

L
IONS
000100

000001
000004

000010
000014

000064
000240

000000
000001

000007

000000

00174

0
000174 000000

000176 000000
000200 000137 004346

c .2
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BIT(C=B1T00
:*BASIC ''CPU'* TRAP VECTOR ADDRESSES

ERRVEC= 4 ;:TIME OUT AND OTHER ERRORS

RESVEC= 10 ..RESERVED AND ILLEGAL INSTRUCTIONS

TBITVEC=14 BIT

TRTVEC= 14 .,TRACE TRAP

BPTVEC= 14 ; :BREAKPOINT TRAP (BPT)

I0TVEC= 20 ;: INPUT/OUTPUT TRAP (IO0T) *«SCOPEw«

PWRVEC= 24 :;POWER FAIL

EMTVEC= 30 :;EMULATOR TRAP (EMT) ~~ERRORw*

TRAPVEC=34 ::"'TRAP'' TRAP

TKVEC= 60 ::TTY KEYBOARD VECTOR

TPVEC= 64 ..TTY PRINTER VECTOR

PIRQVEC=240 :PROGRAM INTERRUPT REQUEST VECTOR
.SBTTL FPP REGISTER DEFINITIONS

ACO =X0

AC1 =X1

AC2 =X2

AC3 =X3

AC4 =24

ACS =X5

ACé =X6

AC7 =X7

.SBTTL TRGP CATCHER

s*ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ‘.42 HALT'
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
*LOCATION19 CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

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

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

SEQUENCE

.t
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COMMON TAGS
1672

001100
001100
001100 000000
001102 000
001103 000
001104 000000
001106 000090
001110 000000
001112 000009
001114 000
001115 001
001116 000000
001120 000000
001122 000000
001124 000000
001126 000000
001130 000000
001132 000000
001134 000
001135 000
001136 000000
001140 177570
001142 177570
001144 177560
001146 177562
001150 177564
001152 177566
001154 000
001155 002
001156 012
001157 000
001160 000000

000024
001162 000000
001164 000000
001166 000000
001170 000000
001172 000000
001174 000000

001212 000000
001214 000000
001216 000000

000
001226 000000

0
MACRO M1113  20-0CT-81 08:27 PAGE 7

.SBTTL COMMON TAGS

'"Q"'tt'.tﬁt'.'i"'ttttt"t'ttt'tttt'Qtt""".t'itttttttttttttt

:*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

;*USED IN THE PROGRAM.
.=1100

$CMTAG:

STSTNM:
$SCRFLG:
SICNT:

SLPADR:
SLPERR:
SERTTL:
SITEMB:
SERMAX :
SERRP{ :
$GDADR:
$BDADR:
$GDDAT:
$BDDAT:

$AUTOB:
$INTAG:

SWR:
DISPLAY:
$TKS:
$TKR:
$TPS:
$TP8:
SNULL :
$FILLS:
SFILLC:
$TPFLG:
$REGAD:

$REGO:
$SREG1:

.WORD
.GYTE
.BYTE
.WORD
.WORD
.WORD
.WORD
.BYTE
.BYTE
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.BYTE
.WORD
.WORD

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

[elelelelalelelelalal Jolelaloalalelele]

= =4
2
w0
b

N

-
=
(%]

[elelelalalelelalalalalelalelalalelelal BN elelodN]le]

:;START OF

:;CONTAINS
- ;CONTAINS
:;CONTAINS
;;CONTAINS
;s CONTAINS
: ;CONTAINS
;s CONTAINS
2 ;CONTAINS
::CONTAINS
2 2CONTAINS
: ;CONTAINS
: ;CONTAINS
:cCONTAINS

SEQUENCE

COMMON TAGS

THE TEST NUMBER
ERROR FLAG
SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS
SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE
MAX. ERRORS PER TEST
PC OF LAST ERROR INSTRUCTION
ADDRESS OF 'GOOD' DATA
ADDRESS OF °'BAD' DATA
*GOOD* DATA

ATA

lmpl

: ;RESERVED~=NOT TO BE USED

;;AUTOMATIC MODE INDICATOR
;- INTERRUPT MODE INDICATOR

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

J;TTY KBD BUFFER

::TTY PRINTER STATUS REG. ADDRESS
coTTY PRINTER BUFFER REG. ADDRESS

; ; CONTAINS
;- CONTAINS

NULL CHARACTER FOR FILLS
# OF FILLER CHARACTERS REQUIRED

s INSERT FILL CHARS. AFTER A ‘LINE FEED'’
;2" 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)

;s CONTAINS

THE ADDRESS FROM

;sWHICH (SREGO) WAS CBTAINED

; ;CONTAINS
: :CONTAINS
: ;CONTAINS
2 s CONTAINS
:;CONTAINS
;2 CONTAINS
;s CONTAINS
::CONTAINS
2 :CONTAINS
; ;CONTAINS
: ;CONTAINS
;s CONTAINS
: ;CONTAINS
2 ;CONTAINS
sCONTAINS
: s CONTAINS
2 s CONTAINS
:;CONTA]NS
::CONTAINS

((SREGAD) +0)

((

((

((

((

((SREGAD) +14)
((SREGAD) +16)
( (SREGAD) +20)
( (SREGAD) +22)
( (SREGAD) +24)
((SREGAD) +26)
( (SREGAD) +30)
( (SREGAD) +32)
( (SREGAD) +34)
((SREGAD) +36)
( (SREGAD) +40)
((SREGAD) +42)
((SREGAD) +44)

16




(KFPBCO FP11F F_TG PNT PRT B

COMMON TAGS
001230

001232
001234
001236
001240
001242
001244
001246
001250
001252
201254
001256
001260
001262

001314

001316

001344

001346
001347

000000
00

000000

000
000

377

000

2
MACRO M11°3 20-0(T-81 08:27 PAGE 5-1

377

SREGZS .WORD
REPT 24
$TMPO: .WORD
$TMP1: .WORD
$TMP2: .WORD
$TMP3: .WORD
STMP4 .WORD
$TMPS .WORD
$TMP6: .WORD
$TMP7: .WOKD
$STMP10: .WORD
$TMP11: .WORD
$STMP12: .WORD
$TMP13: .WORD
$TMP14: .WORD
$TMPI5: .WORD
$TMP16: .WORD
$TMP17: .WORD
$TMP20: .WORD
$TMP21: .WORD
$TMP2?2: .WORD
$TMP23: ,WORD
$STIMES: O
SESCAPE:0
$BELL: L.ASCIZ
SQUES: .ASCII]
$CRLF: L.ASCII
$SLF: LASCIZ

[elelalelelelalelolololalolelolelelela e e

SEQUENCE

:;CONTAINS ((SREGAD) +46)

; sUSER
; sUSER
: ;USER
. sUSER
2 sUSER
2 :USER
s sUSER
s sUSER
s JUSER
s ;USER
; sUSER
2 ;USER
; sUSER
; ;USER
; sUSER
;;USER
s sUSER
; JUSER
; JUSER

..USER

DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
NUMBER OF ITERATIONS

s JMAX,
sESCAPE ON ERROR ADDRESS

FOR BELL

;. QUESTION MARK
;s CARRIAGE RETURN

<207><377><377> ,,coDE
<1S>
<12> ssLINE

FEED

;;.'.ttttttttttt.'ttttttttttttttttttttttttttttttttttttttttttttttt

SBTTL APT MAILBOX-ETABLE

ttttttttttttttt'ttttttttftttttttttttttttttttttttﬁtttttttttttttt

.EVEN

SMAIL :

$MSGTY: .WORD
$FATAL: .WORD
STESTN: .WORD
$PASS: .WORD
$DEVCT: .WORD
SUNIT: _WORD
SMSGAD: .WORD
$MSGLG: .WORD
SETABLE :
SENV: .BYTE
SENVM: _BYTE
$SWREG: .WORD
SUSWR: .WORD
$CPUCP: .WORD
. &

te

;t

;t

;t

;t

SMAMS1: .BYTE
SHTYP1 .BYTE

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS 1
AMTYP1

;:APT MAILBOX
2 sMESSAGE TYPE

CODE

: :FATAL ERROR NUMEER

;s TEST NUMBER
: sPASS COUNT

::DEVICE COUNT

::1/0 UNIT NUMBER

s sMESSAGE ADDRESS

; sMESSAGE LENGTH

2;APT ENVIRONMENT TABLE

..ENVIRONHENT BYTE
:ENVIRONMENT MODE BITS

;:APT SWITCH REGISTER

:USER _SWITCHES

::CPU_TYPE ,OPTIONS

BITS 15- 11 CPU T

TYPE
11/04=01,11/05=02%£11/20=03,11/40=06 ,11/45=05
11/70—06 PDQ=07,0310

T 10=REAL TIME CLOCK
T 9=FLOATING POINT PROCESSOR
T 8=MEMORY MANAGEMENT

; ;HIGH ADDRESS ,M.S. BYTE

Bl
Bl
BI
hE

M.TYPE BYTE

'MEM. TYPE BLKAT

== (HIGH BYTE)

900 NSEC CORE=001

17
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001350
001352

001440
001442

CKFPBCO FP11F FLTG PNT PRT B
APT MAJLBOX-ETABLE

000000
000
000

000000
000
000

000000
000
000

000000

200000

000000

000000

000000
000000
000000

000000

. *

.

- %
DR1:
™

$MAMS? :
SMTYP?: .
SMADR?: .
SMAMS3:
SMTYP3: .
$MADR3:

SMAMSS :
SMTYPG: .
SMADRS :
SVECT:
$VECTZ2:

$BASE :
$DEVM:

SETEND -

AMADR1

AMAMS 2
AMTYP2
AMADR?Z
AMAMS 3
AMTYP3
AMADR3
AMAMS 4
AMTYP4
AMADRS
AVECT]
AVECT?2
ABASE
ADEVM
ACDW1
ACDW?
ADDWO
ADDW1
ADDW2
ADDW3
ADDW4
ADDW5
ADDW6
ADDW7
ADDW8
ADDW9
ADDW10
ADDW11
ADDW12
ADDW13
ADDW14
ADDW15

F 2
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300 NSEC BIPOLAR=002

500 NSEC M0S=003
; ;HIGH ADDRESS,BLK#1

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

;;HIGH ADDRESS,M.S. BYTE
; sMEM. TYPE ,BLKA?
s MEM.LAST ADDRESS,BLKA?
;;HIGH ADDRESS,M.S.8YTE
; sMEM_TYPE ,BLKA3
s MEM.LAST ADDRESS,BLKA3
:sHIGH ADDRESS ,M.S.BYTE
s sMEM, TYPE ,BLKAG
s sMEM.LAST ADDRESS ,BLK#4
;s INTERRUPT VECTORA#1,BUS PRIORITYA1
;: INTERRUPT VECTORAN2BUS PRIORITY#?
; sBASE ADDRESS OF EQUIPMENT UNDER TEST
; ;DEVICE MAP
; sCONTROLLER DESCRIPTION WORD#1
:CONTROLLER DESCRIPTION WORDA?2
;:DEVICE DESCRIPTOR WORDA0
;:DEVICE DESCRIPTOR WORDA1
s sDEVICE DESCRIPTOR WORDA?
;;DEVICE DESCRIPTOR WORDA3
;sDEVICE DESCRIPTOR WORDA4
:;DEVICE DESCRIPTOR WORDAS5
::DEVICE DESCRIPTOR WORD#6
s sDEVICE DESCRIPTOR WORDA7
;sDEVICE DESCRIPTOR WORDAS
;sDEVICE DESCRIPTOR WORDA9
:;DEVICE DESCRIPTOR WORDA#10
:sDEVICE DESCRIPTOR WORDA11
:;DEVICE DESCRIPTOR WORDAi?
; :DEVICE DESCRIPTOR WORDA13
;sDEVICE DESCRIPTOR WORD#14
:;DEVICE DESCRIPTOR WORDA#15




6 2
CKFPBCO FP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 8 SEQUENCE
ERROR POINTER TABLE

.SBTTL ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

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

;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

tNOTE1 IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
;-NOTEZ: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:
it EM :,-OINTS TO THE ERROR MESSAGE
SN DH ;:POINTS TO THE DATA HEADER
.* DT ;sPOINTS TO THE DATA
. DF :;POINTS TO THE DATA FORMAT

001442 SFRRTB

1676 000267 LREPT  MNUMBER
1678 SITEM 1

001442 040514 067106 071474 1TEm 2 .WORD  EM1,DH1,DT1,DF1

001452 0640546 067176 071532 'xrsn s .WORD  EM2,DH2,DT2,DF2

001462 040602 067106 071474 .xrsn . .WORD  EM3,DH3.DT3,DF3

001472 040707 067106 071474 'xrsn ; .WORD  EM4,DH4,DT4,DF4

001502 041014 067106 0771474 'xrsn 6 .WORD  EMS,DHS,DT5.DFS

001512 041121 067106 071474 'xrsn , .WORD  EM6,DH6,DT6,DF6

001522 041226 067106 071474 .xrsn 1o.uono EM?7,DH7.,DT7,DF7

001532 041333 067106 071474 'xrsn 11.uono EM10,DH10,D710,DF10

001542 041440 067106 071474 .1rsn 12.HORD EM11,DH11,DT11,DF11

001552 041547 067106 071474 .xrfn 13.|.mm> EM12,DH12,DT12,DF12

001562 041656 067106 071474 'xren 14.uoao EM13,DH13,DT13,DF13

001572 041772 067106 071474 .xren 1s.woma EM14,DH14,DT14,DF 14

001602 042106 067106 071474 .1ren 16.uono EM15,DH15,DT15,DF 15

001612 042216 067106 071474 'xren 17.|.mm> EM16,DH16,DT16,DF16

001622 042313 067237 071560 'xren Zo.uono EM17,DH17,DT17,DF17

001632 042370 067106 071600 'xrsn 21.uono EM20,DH20,DT20,DF 20

001642 042422 067312 071622 'xrsn Zz.uono EM21,DH21,DT21,DF 21

omwzoqu4aww1onu4'”m2fwm EM22,DH22,DT22,DF22

001662 042535 067106 071662 '1rsn 24'”°R° EM23,DH23,DT23,DF 23

001672 042612 067106 071662 ‘1ren Zs.uono EM24 ,DH24,DT24 ,DF 24

001702 042710 067106 071662 'xrsn 26.uono EM25,DH25,DT25,DF25

001712 042775 067106 071662 .WORD  EM26,DH26.D126,DF26

JITEM 27

19



001722
001732
001742
001752
001762
001772
002002
002012
002022
002032
002042
002052
002062
002072
002102
002112
002122
002132
002142
002152
002162
002172
002202
002212
002222
002232
002242
002252
002262

CKFPBCO FP11F FLTG PNT
ERROR POINTER TABLE

042710
063073
063145
042560
063212
063235
063267
063342
043410
043433
043465
043540
063671
044022
044070
04646143
044220
064354
064427
064475
052325
052356
052273
052406
052477
052567
052671
053065
053261

PRT B

067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106

H 2
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071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071662
071734
071734
071734
071734
071734
071734
071734
071734
071734

.WORD
;ITEM 30
.WORD

JITEM 31
.WORD
JITEM

.WORD
JITEM

.WORD
J1TEM

.WORD
;ITEM

3
3
34
35
.WORD
JITEM 36
.WORD
JITEM 37
.WORD
;ITEM 40
A
A
A
A

.WORD
JITEM 41

.WORD
SITEM &2

L] UORD
SITEM

3
.WORD
JITEM 44
;ITEM 45
.WORD
SITEM 46
JITEM 47
SITEM SO
;ITEM S1
;ITEM S2
:ITEM S3
SITEM S&
;ITEM S5
;ITEM 56
J1TEM 57 v
;ITEM 60
.WORD
;ITEM 61
;ITEM 62°
.WORD
;ITEM 63
.WORD

EM27 ,DH27 ,DT127 ,DF 27
EM30,0H30,0730.,DF30
EM31,DH31,D0731,DF 31
EM32,DH32,DT732,DF32
EM33,DH33,DT33,DF33
EM34 ,DH34,DT34,DF 34
EM35,DH35,DT35,DF35
EM36.,DH36,DT36,DF36
EM37,DH37,DT37 ,DF 37
EM40,DH40,DT40,DF 40
EM41,DHGT ,DT41,DF 41
EM42,DH42,DT42,DF 42
EM43,DH43,DT43,DF43
EM&4 ,DHL4G ,DT44 DF 44
EM4S5 ,DH45,DT45 ,DF 45
EM46,DHL6,DT46,DF 46
EM47 ,DH4L7 ,DT47 ,DF 47
EM50,DH50,DT50,DF50
EM51,DH51,DT51,DF 51
EM52,DH52,DT52,DF52
EM53,DH53,DT53,DF53
EM54,DH54,DT56 ,DF5¢
EM55,DH55,DT55,DF55
EM56,DH56.,DT56 ,DF 56
EM57 ,DH57,DT57 ,DF57
EM60.DH60,DT60,DF60
EM61,DH61,DT61 ,DF61
EM62,DH62,DT62 ,DF 62
EM62,DH63,0T63,DF63
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ERROR POINTER TABLE

002272 053372 067106 071734 :;::: ::.U EM64 ,DH64 ,DT64 DF 64
002302 053511 067106 071734 . ITEM 66.UORD EM65 .DH65,DT65,DF65
002312 053624 067106 071734 S ITEM 67.U0 D  EM66,DH66,DT66,DF66
002322 053673 067106 071734 . ITEM 70.UORD EM67 ,DH67 ,DT67 ,DF 67
002332 053756 067106 071734 . TTem 71.U0RD EM70,DH70,0T770,DF70
002342 054007 067106 071734 J— 72.UORD EM71,DH71,DT71,DF71
002352 054037 067106 071734 . ITEM 73.UORD EM72,DH72,DT72,DF72
002362 054037 067106 071734 S TTEM 7‘.UORD EM73,DH73,DT73,DF73
002372 054071 067106 071734 L ITEM 75.U0RD EM74,DH74 ,DT74 ,DF74
002402 054200 067106 071734 S ITEM 76.UORD EM?75,DH75,DT75,DF75
002412 054271 067106 071734 - ITEM 77.UORD EM76 ,DH76,DT76 ,DF76
0026422 054361 067166 071734 S ITEM 106UORD EM77,DH77,DT77 ,DF77
002432 054471 067106 971734 - ITEM 1inORD EM100,DH100,DT100,DF 100
002642 054554 067106 071734 . 1TEM 1oéHORD EM101,DH101,DT101,DF101
002452 054750 067106 071734 S ITEM 103U0RD EM102,DH102,D7102,DF 102
002462 055144 067106 071734 . TTEM 1o‘..UORD EM103,DH103,DT103,DF103
002472 055256 067106 071734 . ITEM 1OBHORD EM104 ,DH104,DT104,DF 104
002502 055423 067106 071734 - 1TEM 1oéUORD EM105,DH105,DT105,DF 105
002512 055532 067106 071734 . ITEM 1°?UORD EM106.DH106,DT106,DF 106
002522 055641 067106 071734 . [TEM 116UORD EM107,DH107,DT107,DF107
002532 055750 067106 071734 - ITEM ,’iHORD EM110,DH110,DT110,DF110
002542 044565 067106 071662 . ITEM 11éMORD EM111,DH111,DT111,DF111
002552 044642 067106 071662 . ITEM 113UORD EM112,DH112,DT112,DF112
002562 044720 067106 071662 S ITEM IIZUORD EM113,DH113,DT113,DF113
002572 044776 067106 071662 A ITEM 115U0RD EM114,DH114,DT114,DF114
002602 045055 067447 072022 S 1TEM 116UORD EM115,DH115,DT115,DF115
002612 045133 067447 072022 S ITEM 11.7||JORD EM116,DH116,DT116,DF116

002622 045212 067447 072022 ORD  EM117,DH117,DT117,DF117

|
JITEM 120
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002632 045350 067447 072022 . 1TEM 1inORD EM120,DH120,D7120,DF 120
002642 045506 067447 072022 . 1TEM 1ZéUORD EM121,DH121,0T121,DF121
002652 045643 067447 072022 . TEM 123UORD EM122,DH122,0T122,DF122
002662 046000 067106 071662 . 1TEM 12l..thRD EM123,DH123,DT123,DF123
002672 046056 067106 071662 - 1TEM 125UORD EM124 ,DH124,DT124,DF 126
002702 046135 067106 071662 . 1TEM IZGUORD EM125,DH125,DT125,DF 125
002712 046213 067106 071662 . 1TEM 12?UORD EM126,DH126,DT126,DF126
002722 046272 067447 072022 . TTEM 136UORD EM127,DH127,DT127 ,DF127
002732 046350 067447 072022 . ITEM 13iUORD EM130,DH130,DT130,DF130
002742 0646427 067447 072022 L 1TEM 13éI-JORD EM131,DH131,DT131,DF131
002752 046565 067106 071662 . 1TEM 133HORD EM132,DH132,DT132,DF132
002762 046723 067447 072022 S ITEM 13‘..HORD EM133,DH133,0T133,DF133
002772 047061 067447 072022 . ITEM 135HORD EM134 ,DH134,DT134,DF134
003002 047216 067106 071662 . ITEM 136UORD EM135,DH135,DT135,DF135
003012 047353 067447 072022 A ITEM 13?MORID EM136,DH136,DT136,DF 136
003022 047510 067447 072022 . ITEM 1‘.(.)MORD EM137,DH137,DT137,DF137
003032 047576 067447 072022 . ITEM 14i”°R° EM140,DH140,DT140,DF 140
003042 044565 067447 072022 S ITEM 1‘éHORD EM141,DH141,DT141,DF 141
003052 044642 067447 072022 A ITEM 143U0RD EM142 ,DH142,DT142 ,DF 142
003062 047665 067447 072022 - ITEM 1“MORI) EM143,DH143,DT143,DF143
003072 047743 067447 072022 S ITEM 145UORD EM144,DH144,DT144,DF 144
003102 050022 067106 071662 S ITEM 1‘&thRI) EM145,DH145,DT145,DF 145
003112 050167 067106 071662 - ITEM 1‘?HIORD EM146,DH146,DT146,DF146
003122 050334 067106 071662 S ITEM 1stORD EM147 ,DH147,DT147 ,DF 147
003132 050500 067106 071662 . [TEM 1siHORD EM150,DH150,DT150,DF 150
003142 050644 067447 072022 . ITEM 152UORD EM151,DH151,DT151,DF 151
003152 050732 067447 072022 A 1TEM 153HORD EM152,DH152,DT152,DF 152
003162 046000 067447 072022 - 1TEM 15zhl(JRD EM153,DH153,D7153,DF153

003172 046056 067447 072022 .WORD  EM754,DH154,DT154,DF15¢4
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003202 051021 067447 072022 ;i:i: ::ZUORD EM155,DH155,0T155,DF155
003212 051077 067447 072022 . ITEM 1S?MORD EM156 ,DH156,0T156,DF156
003222 051156 067106 071662 - ITEN 16(.)MORD EM157,DH157,0T157 ,DF157
003232 051323 067447 072022 . 1TEM 16iUORD EM160,DH160,DT160.DF160
003242 051461 067106 071662 [TEm 16::.’MORD EM161,DH161,DT161,DF161
003252 051626 067106 071662 - ITEM 163UORD EM162,DH162,DT162,DF162
003262 051772 067447 072022 . ITEM 16I..\JORD EM163,DH163,DT163,DF163
003272 052127 067106 071662 S 1TEM 165UORD EM164,DH164,DT164,DF164
003302 056060 067447 072076 . ITEM 16&MORD EM165,DH165,DT165,DF 165
003312 056144 067447 072076 . ITEM 16?UORD EM166,DH166,DT166,DF166
003322 056227 067447 072076 - 1TEm 17(.}\40!!() EM167 ,DH167,DT167 ,DF 167
003332 056261 067447 072076 . 1TEM 17iU0RD EM170,0H170,DT170,DF170
003342 056347 067447 072076 . ITEM 17éU0RD EM171,DH171,DT171,DF171
003352 056472 067447 072076 - ITEM 17300RD EM172,DH172,DT172,DF172
003362 056557 067447 072076 - TEM 17(..UORD EM173,DH173.DT173,DF173
003372 056725 067447 072076 . 1TEM 17§UORD EM174 ,DH174,DT174 ,DF 174
003402 057073 067447 072076 - ITEM 178U0RD EM175,DH175,DT175,DF175
003412 057205 067447 072076 - ITEM 17?UORD EM176,DH176,DT176,DF176

003422 057271 067546 072164
003432 057325 067447 072076
003442 057357 067447 072076

EM177 ,DH177,DT177,DF177
EM200,DH200,DT200,DF 200
EM201,DH201,DT201,DF201

.WORD
:1TEM 200

. WORD
JITEM 201

;ITEM 203
003452 057446 067447 072076 1 TEm 203"0” EM202,DH202,DT202,DF 202
003462 057610 067447 072076 .nen 20 EM203,DH203,DT203,DF203

003472 057752 067447 072076
003502 060040 067447 072076
003512 060206 067447 072076
003522 060354 067647 (072174
003532 060416 067737 072246

EM204 ,DH204,DT204 ,DF 204
EM205,DH205,DT205,DF 205
EM206 ,DH206,DT206 ,DF206
EM207,DH207,07207,DF207
EM210,DH210,DT210,DF210

-WORD
JITEM 205

.WORD
;ITEM 206

. WORD
;1TEM 207

.WORD
JITEM 210

.WORD
JITEM 211




2
CKFPBCO FPI1F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE t-s SEQUENCE ¢«
ERROR POINTER TABLE

003542 060460 067737 072174
003552 060624 067647 072270
003562 061010 067647 072270
003572 061174 067647 072270
003602 061360 067647 072270
003612 061544 067737 072174
003622 061726 070000 072352
003632 061770 067607 072174
003642 062220 067737 072174
003652 062464 067607 072174
003662 062715 067737 072174

EM211,DH211,DT211,DF211
EM212,DH212,DT212,DF212
EM213,DH213,DT213,DF213
EM214 ,DH214,DT214,DF214
EM215,DH215,DT215,DF215
EM216,DH216,DT216,DF216
EM217,DH217,DT217 ,DF217
EM220,DH220,DT220,DF 220
EM221,DH221,DT221,DF221
EM222,DH222,DT222,DF 222
EM223,DH223,DT223,DF223

. WORD
;ITEM 212

.WORD
JITEM 213

. WORD
:ITEM 214u
:1TEM 215

.WOR
;ITEM 216

. W0
JITEM 217

. WO
:ITEM 220

.WOR
;ITEM 221

.WORD
cITEM 222

. WO
JITEM 223

WOR

003672 063162 067607 072174 ji::: z:; EM224 ,DH224,DT224 ,DF 224
003702 063413 067737 072174 . 1TEM 226U0R EM225 ,DH225,DT225 ,DF 225
003712 063660 070053 072270 . TTEN ZZ?HOR EM226,DH226,0T226,DF 226
003722 064013 070142 072270 L TTEM 23600 D EM227,DH227,DT227,DF227
003732 064146 070053 072270 L ITEN 23iw EM230,DH230,D7230,DF 230

003742 064302 070142 072246
003752 060416 070142 072174
003762 064436 070231 072372

EM231,DH231,DT231,DF231
EM232,DH232,0T232,0F232
EM233,DH233,DT233,DF233

.WORD
;ITEM 232

. WORD
;ITEM 233

003772 064475 070272 072426 ji::: :i; EM234 ,DH234,DT234 ,DF 234
004002 064561 070360 072446 S 1TEM 236HORD EM235,DH235,DT235,DF235
004012 064627 070420 072426 . 1TEM 23?U0RD EM236,DH236,DT236,DF 236
004022 064662 070272 072426 S 1TEM 246U0 EM237 ,DHR37,DT237 ,DF 237
004032 064746 070506 072426 A ITEM 241HORD EM240,DH240,DT240,DF 240
004042 065002 070231 072372 S ITEM 243 EM241,DH241,DT241,DF241
004052 065105 070506 072426 . TTEM 2‘3H EM242,DH242,DT242,DF242
004062 065141 070231 072372 1TEM 244 EM243 ,DH243,0T263 ,DF 243

004072 065244 070231 072372
004102 065303 070231 072372

EM244 ,DH244 ,DT244 ,DF 244

. WORD
;ITEM 245
.WORD  EM245,DH245,DT245,DF245




R 2
CKFPBCO FPI1F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 8-6 SEQUENCE 25
ERROR POINTER TABLE

;ITEM 246
0064112 044175 067106 071662 1TEM 2‘?HORD EM246,DH246,DT246,DF 246
004122 065365 070576 072460 .ITEH 256HORD EM247 ,DH247 ,DT247 ,DF 247
004132 065421 070643 072476 ‘ITEH 2SiHORD EM250,DH250,DT1250,DF250
004142 065453 070643 072476 .ITEH 2séUORD EM251,DH251,DT251,DF251
004152 065506 067176 072510 .ITEH 253UORD EM252,DH252,DT252,DF 252
004162 065577 067106 072522 .ITEH 25Z'I-lORD EM253,DH253,DT253,DF253
004172 065663 067106 072522 'ITEH 255HORD EM254 ,DH254 ,DT254 ,DF 254
006202 065750 067106 072522 ,ITEH 256UORD EM255,DH255,DT255,DF 255
004212 066036 067106 072522 'ITEH 25?MORD EM256 ,DH256,DT256 ,DF256
004222 066125 067106 072522 'ITEH 266HORD EM257 ,DH257,DT257 ,DF 257
004232 066213 067106 072522 .ITEH 26iUORD EM260,DH260,DT260,DF 260
004242 066302 067166 072522 .ITEH 26éHORD EM261,DH261,DT261,DF261
004252 066372 067106 072522 'ITEH 263H0RD EM262 ,DH262,DT262,DF 262
004262 066463 067106 072522 'ITEH 262H0RD EM263 ,DH263,DT263 ,DF 263
004272 066550 067106 072522 'ITEH 26§UORD EM264 ,DH264 ,DT264 ,DF 264
004302 066635 067106 072522 'ITEH 266H0RD EM265 .DH265 ,DT265 ,DF 265
004312 066722 070703 072510 'ITEH 26?HORD EM266,DH266,DT266,DF266
1679 004322 067023 067447 072076 .WORD  EM267 ,DH267 ,DT267 ,DF267
1680
1681 -SBTTL ACT11 HOOKS
""'.'.'..".I".'t.t'ttt.tttttttttttt'ttt't'tttt'ttttttt'ttt'
HOOKS REQUIRED BY ACT1
004332 $SVP(C=, sSAVE PC
000046 =46
000046 8338%3 SEggAD :s1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 000000 UORD 0 ..Z)SET LOC 52 TO ZERO
004332 .=$SVP RESTORE P
1682 SBTTL APT PARAHETER BLOCK

SRARANANRON AN AN AN AR RN AR IR ANRANAANAANANANANANAAEAANAAANAARRER

SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

AN AN A AN RN AN R AR RA NN A AR AR RN N AN AN AN AAARAARAAARNANCARARAARES

004332 <$X=.  ;;SAVE CURRENT LOCATION

000024 . =24 ;;SET POWER FAIL TO POINT TG START OF PROGRAM
000026 000200 200 ;;FOR APT START UP

000044 .=bé 2;POINT TO APT INDIRECT ADDRESS PNTR.
000044 004332 $SAPTHDR ;:POINT TO APT HEADER BLOCK

004332 .=.8X  ;,RESET LOCATION COUNTER
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APT PARAMETER BLOCK

004332
004332

004346

004346
004352
004354
004360
004362

004366
004374
004402
004410
004416
004424
004432
004440
004446
004454
004460
004464

004472

004566

004574
004600
004606

004630

000000
001316
000010
000040
000000
000052

012706

i =l=l=lV]=lalaloelele]

Y 0 = Pur Pur Quur Quur Gur o Gur G
NN WNIWNINNNMNN
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001100
001140
001100
034110

000001

034070
000340
000002
004542

004532
000006
000010

004566

000004
004634
177570
177570
177777
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000020

033372

001115

000014
000016
034070
000010

034070

000010

001106
001110

000004
001140
001142
174310

2253222272223 2222242322022322332208230280 RS R0ttt Rddttdtnsting

SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC

. INTERFACE SPEC.
$APTHD :
$HIBTS:
$MBADR :

$TSTM:

$PASTM:
SUNITM:

START:
.SBTTL

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

:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

..ADDRESS OF APT MAILBOX (BITS 0-15)

c:RUN TIM OF LONGEST TEST
..RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

sADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

$ETEND-SHAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)

INITIALIZE THE COMMON TAGS
:;CLEAR THE COMMON TAGS (SCMTAG) AREA

MOV
CLR
CMP
BNE

#SCMTAG,R6 :3FIRST LOCATION TO BE CLEARED
{(R6)+ s :CLEAR MEMORY LOCATION
#SWR,R6 ;;DONE?

-6 ::L00P BACK IF NO
ISTACK SP J:SETUP THE STACK POINTER

..INITIALIZE A FEW VECTORS
MOV #$SCOPE ,a#10TVEC ..IOT VECTOR FOR SCOPE ROUTINE
#340,a#10TVEC+2 ;:(EVEL 7
NSERROR , S#EMTVEC ..EHT VECTOR FOR ERROR ROUTINE
#340,MEMTVEC+2 ;:LEVEL 7
NSTRAP ,@#TRAPVEC  :;TRAP_VECTOR FOR TRAP CALLS
N340, @HTRAPVEC+2; EVEL 7
#SPURDN ,@#PWRVEC ; ;POWER FAILURE VECTOR
#340, J#PURVE(+2 ..gEVEL 7

HOV
MOV
MoV
MOV
MOV
MOV
MOV
MoV
CLR
CLR

SENDCT,SEOPCT

S$TIMES

SE
",

SCAPE

ETUP END-OF -PROGRAM COUNTER
::INITIALIZE NUMBER OF ITERATIONS
..CLEAR THE ESCAPE ON ERROR ADDRESS

;ALLOW ONE ERROR PER TEST

SERMAX
..INITIALIZE THE ‘‘T-BIT'' TRAP VECTOR. THEN LOAD LOCATION °‘‘SRTRN'', IN
;;THE "END-OF-PASS'' (SEOP) ROUTINE, WITH A ‘RTI'* OR 'RTT'’.
#SRTRAN,@#TBITVEC ;:SET ''T'' BIT VECTOR TO $SRTRN
#3460, 8 TBITVEC+2 ;:LEVEL 7
#RTI,SRTRN ;sSET SRTRN TO A RT!
0653 @#RESVEC  ;;TRY TO DO A RTT

648:

65%:
66$:

MOV
MOV
MOV
MoV
CLR
MOV
RTT

(SP) :DUMMY PS
2648, - (SP) ::AND PC
:TRY THE RTT
#RTT,SRTRN :IRTT IS LEGAL--SET SRTRN TO A RTT
#10,SP :RTT_ILLEGAL-~CLEAN OFF THE STACK
TRESVEC+2. aonesvtc { iRESTORE_TRAP CATCHER
$TELT T BIT SWITCH
#..,SLPADR ..INITIALIZE THE LOOP ADDRESS FOR SCOPE
. SLPERR :SETUP THE ERROR LOOP ADDRESS

;:SIZE FOR A HARDHARE SWITCH REGISTER. IF NOT FOUND OR IT IS
SETUP FOR A SOFTWARE SWITCH REGISTER.

;;EQUAL TO A ''-1"°,

MOV
MOV
MOV
MoV
CMP
BNE

S#ERRVEC,-(SP) ;;SAVE ERROR VECTOR
#6798, MMERRVEC ..SET UP _ERROR VECTOR

#0

SWR, SWR
,aSW

sSETUP FOR A HARDWARE SWICH REGISTER

zD?ISP,gISPLAY ::AND A HARDWARE DISPLAY REGISTER
69%

;;TRY TO REFERENCE HARDWARE SWR
;;BRANCH [F NO TIMEOUT TRAP OCCURRED
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1ZE THE

004704
1686

v04704
004710
004712
004720
004722

004726

004754
004756
004760
004766
004766

005030
1687 005030
005034

005126
1688 005126
005132

005210
1689 005210
1690 005214

C

104401
005737

001012
123727

112737
000420

104401
000434

104401
000426

005037

P11F FLTIG PNT PRT B
OMMON

TAGS

004642
000176
000174
000200
001340

172777
034024
004770
000042
001336
001140

000001

005036

005134

034104
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000042

000001
000176

001134

67$:
68$:

708 :
LSBTTI
::TYPE

.SBTTL

738:
748:

:728:
5ige

i0e

Sheo¥

LOOP:

AR

MOV
RTI
MoV
MOV
MOV

;;AND THE HARDWARE SWR IS NOT = -1

683 :sBRANCH IF NO TIMEOQUT
#68$, (SP) s:SET UP FOR 1RAP RETURN
#SWREG, SWR ;:POINT TO SOFTWARE SWR

IDISPPEG DISPLAY

(SP)+, alfRRVEL :;RESTORE ERROR VECTOR

$PASS ::CLEAR PASS COUNT

NAPTSIZE ,SENVM ;:TEST USER SIZE UNDER APT
70% ::YES,USE NON=APT SWITCH
#SSWREG,SWR J:NO,USE APT SWITCH REGISTER

TYPE PROGRAM NAME

BEO
TYPE

BNE
CMPB
8EQ
CMP
BNE
GTSWR
BR
Movs

BR
.ASCIZ
TYPE
BR
LASCIZ
TYPE

BR
LASCIZ
CLR

‘nc NAME OF THE PROGRAM IF FIRST PASS

”-1 JoFIRST TIME?

718 :sBRANCH IF NO

#SENDAD ,a#62 J:ACT=112

718 ,.BRANCH IF YES
JTYPE ASCIZ STRING

,72%
GET VALUE FOR SOF TWARE SHITCH REGISTER
TST a2

;ARE WE RUNNING UNDER XXDP/A(CT?

73s .,BRANCH IF YES

$SENV, M :;ARE WE RUNNING UNDER APT?

738 ;:BRANCH IF YES

SWR ,#SWREG 3 :SOFTWARE SWITCH REG SELECTED?
748 ;:BRANCH IF NO

78 2:;GET SOFT-SWR SETTINGS
#1,8AUTOB ;;SET AUTO-MODE INDICATOR

718 -GET OVER THE ASCIZ
<CRLF>*CKFPBCO FPITF FLTG PNT PRT B=<CRLF>

768 ;;TYPE ASCIZ STRING
758 *GET OVER THE ASCIZ
1EOP MESSAGES WILL PRINT EVERY 2000 PASSES (15 SECONDS):<CRLF>

788 ;s TYPE ASCIZ STRING
778 “GET OVER THE ASCIZ
'HIT ANY KEY TO DISABLE/ENABLE EOP MESSAGES:<CRLF>

EPENDS sCLR EOP ENABLE/DISABLE FLAG ;DPMO02

27
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703

005214 000004
1704
1705
1706
1707 005216

005216 104413
1708 005220 012704 003200
1709 005224 170104
1710 005226 012737 005246
1711 005234 012700 006776
1712 005240 172410
1713 005242 012700 007006
1714 005246 172010
1715 005250 170205
1716 005252 012700 006766
1717 005256 174010
1718 03526C 012701 007016
1719 005264 012702 000004
1720 005270 022021
1721 005272 001415
1722 005274 012700 006766
1723 005300 012701 007026
1724 005304 012702 000004
1725 005310 022021
1726 005312 001402
1727 005314 000137 006006
1728 005320 077205
1729 005322 000137 006054
1730 005326 077220
1731 005330 020405
1732 005332 001402
1733 005334 000137 006122
1734
1735
1736
1737
1738
1739 005340

005340 104413
};z? 005342 012704 043200
1742 005346 170104
1743 005350 012737 005376
1744 005356 012737 006710
1745 005354 012700 007046

¢
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001236

001236
000244

.SBTTL TEST # 1 - ROUND\TRUNK TEST

ISR 22222322223 382323224233232223 8222222323828 22232332324202323222328232323328232823223§$3§3/

TeTEST 1 ROUND\TRUNK TEST
[ ]

s+ 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
S

.
N
.
H
%
. I3 223222 3222233222222t 2224233232222 2222323322232232222323243]

TST1:  SCOPE
;ROUND AND NORMALIZE TEST
HH1:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
MOV #3200,R4 ;SET Fi1U, FIV, AND FD
LDFPS  R&
MOV #HH2 , $TMP2
MOV #HHPG RO :SET ACO OPERAND
LDD (RO) ,ACO
MOV #1HPi RO :FSPC
HH2:  ADDD  (RO).ACO STEST INSTRUCTION
STFPS RS ‘GET FPS
MOV #HHDATO,RO ‘GET THE RESULT
STD ACO, (RO)
MOV #HHP2 ,R1 ;1S IT CORRECT
MOV 24 ,R2
HH3: CMP (RO)+, (R1)+
BEQ HH6
MOV SHHDATO,RO :DID FLOW GO
MOV #HHP3 R *FROM STATE 663
MOV 24 R2 270 313 INSTEAD
HH : cMP (RY+. (R1)+ *OF TO 353
BEQ HHS
JMP HHERO
HHS:  SOB R2,HH4
IMP HHER1
HH6:  SOB R2,HH3
CHP R4 RS :FPS CORRECT?
BEQ 4

HH
JMP HHEROO

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

SEQUENCE

HH7 :
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
MOV #043200,R4 ;g;g FIU.FIV,AND FD
LDFPS R4
MOV #HHB, $ TMP2 :IN CASE UNDERFLOW
MOV #HHTRAP,FPVECT :TRAP OCCURS
MOV #HHPS RO ;SET ACO OPERAND

28
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1746 005370 172410
1747 005372

1750 005402

NN NNNNSNNW
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&H
W
o
o
~
~
N
o
N

005442 000137

NNNNN
oo

p S

005446
005446 106413

766 005450 012704

— d — e b o d o d e d d e d D md

767 005454 170104
1768 005456 012737
1769 0054646 012700
1770 005470 172410
1771 005472 012700
1772 005476 172010
1773 005500 170205
1774 005502 012700
1775 005506 174010
1776 005510 012701
1777 005514 012702
1778 005520 022021
1779 005522 001415
1780 005524 012700
1781 005530 012701
1782 005534 012702
1783 005540 022021
1784 005542 001402
1785 005544 000137
1786 005550 077205
1787 005552 000137

1791 005566 001402
1792 005570 000137

1794 005574

005574 104413
1795 005576 012704
1796 005602 170104
1797 005604 012737
1798 905612 012737
1799 005620 012700
1800 005624 172410

PRT 8
TEST # 1 - ROUND\TRUNK TEST

007056

006766
007036
000004
006170
100004

006236

043200

005476
007076

007106

006766
007066
000004

006766
007036
000004
006304
006352

100014

006420

000200

005632
037450
007076

HH8 :

HH9 :

HH10:

JMP
;THIS 1S A TEST
SABILITY TO SET
HH11:

LPERR

HH12:

HH13:

HH14:

HH15:
HH16:

LDD
MOV

ADDD
STFPS

Mov
STD
MOV
MOV
CMP
8EQ

MOV

LDFPS

MoV
MOV
LDD
MOV

ADDD
STFPS
MOV

STD

D 3
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(RO) ,ACO
#HHP6 RO ;FSPC
(RO) ,ACO :TESTF£NSTRUCTION

;GET S
#HHDATO, RO *GET THE RESULT
ACO, (ROS
#HHPG ,R1 ;1S IT CORRECT
24 R2
(ROY+, (R1)+
HH10
HHER2
R2  HH9
#100004 . R4 ;FPS CORRECT?
R4 RS
HHi1
HHER3
OF THE R\T ALGORITHM'S
BOTH N AND Z ON A - 0 RESULT.

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

o
W

#043200,R4
R4

#HH12,$TMP?2

#HHPS . RO :SET ACO OPERAND
(R0) ,ACO

#HHPS RO :FSPC

(RO) ,ACO *TEST INSTRUCTION
RS SGET FPS

#HHDATO, RO *GET THE RESULT
ACO, (RO}

#HHP7 .R1 ;1S 1T CORRECT

26 R2
(ROY+, (R1)+
HH16
#HHDATO,RO
#HHPS R

#4 R2

(ROY+, (R1)+

HH15

HHER&

R, HH14

HHERS

R2 ,HH13

#10001% R4 :FPS CORRECT?

R4 RS
HHi7

JMP HHERG
éLE?T THAT CC ARE CLEARED BY R\T

;SET UP THE LOOP ON ERROR ADDRESS.

ggozoo.aa :SET FIV, FIV, AND FD
#HH18, STMP2

#FPSPUR  FPVECT

#HHP8 RO ;SET ACO OPERAND

(RO) ,ACO
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PNT PRT 8

TEST
007076

006766
007116
000004
006466
000000

006534

003200

005732
007046

007046

006766
007126
000004
006602
000010
006650
007136
001252

007016
007136
001252

007016
007136
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001236

001240
001242
001244
001246

001240

001246

MOV #HHPS RO
HH18: ADDD  (RO),ACO
STFPS RS
MOV #HHDATO, RO
STD ACO, (ROJ
MOV #HRP10 R
MOV 24 R2
HH19:  CMP (RO)+, (R1)+
BEQ HH20
JMP HHER7
HH20:  SOB R2 HH19
8IS #00000,R4
CMP R4 RS
BEQ HH21
JMP HHERS
STEST THAT N IS SET BY R\T
HH21:
LPERR
MOV #3200,R4
LDFPS  R&
MOV NHH22 ,$TMP2
MOV #HHPS . RO
LDD (RO) ,ACO
MOV #HHPS RO
HH22: ADDD  (RO),ACO
STFPS RS
MOV #HHDATO, RO
STD ACO, (RO)
MOV #RHP11 ,R1
MOV 24 R2
HH23:  CMP (ROI+, (R1)+
BEQ HH24
JMP HHER9
HH24:  SOB R2,HH23
BIS #10.R4
CMP R4 RS
BEQ HH2S
JMP HHER10
HH25: JMP HHDONE
HHERO :
MoV RS.$TMP10
MOV R4 .$TAP11
MOV #HHP1,$THP3
MOV SHHPO , $TMP
MOV #HHDATO, STMPS
MOV #HHP2 ,$THPG
18: ERROR  +207
JMP HHDONE
HHERT :
MoV RS,$TMP10
MoV RG.$TMP11
MOV #HHP1,$THP3
MOV #HHPO . $TMPL
MOV #HHDATO, $TMPS
MOY #HHP2 , $THP6
18: ERROR  +211
JMP HHDONE

JSET LP

SEQUENCE

JFSP(

;TEST INSTRUCTION
JGET FPS

;GET THE RESULT
;1S IT CORRECT

;FPS CORRECT?

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

;SET ACO OPERAND

sFSPC

:TEST INSTRUCTION
:GET FPS

:GET THE RESULT

sIS IT CORRECT

sFPS CORRECT?

30



(KFPBCO FPI1F FLTG PNT
TEST # 1 - ROUND\TRUNK

1841 (06122
22

006122 010537
006126 010437
006132 012737
006140 012737
006146 012737
006154 012737
006162 1046210
006164 000137
1842 006170
006170 010537
006174 010437
006200 012737
006206 012737
006214 012737
006222 012737
006230 104207
006232 000137
1843 006236
006236 010537
006242 010437
006246 012737
006254 012737
006262 012737
006270 012737
006276 104214
006300 000137
1844 006304
006304 010537
006310 010437
006314 012737
006322 012737
006330 012737

0
1845 806352

006376 012737
006404 012737
006412 104216
006414 000137
1846 006420
006420 010537
006424 010437
006430 012737
006436 012737
006444 012737
006452 012737
006460 104215
006462 000137
1847 006466
006466 010537
006472 010437

PRT B
TEST

001252
001254
0070C6
006776
006766
007016

007136

001252
001254
007056
007046
006766
007036

007136
001252

007036
007136

001252
001254
007106
007076
006766
007066

007136
001252
001254
007106
007076
006766
007066
007136

001252

007066
007136

001252
001254

F 3
MACRO M1113 20-0CT-81 08:27 PAGE 9-3

HHERQO:
MOV RS.$TMP10
MOV RG . $TMP11
001240 MOV #HHP1,$TMP3
001262 MOV #HHPO . $TMP
001244 MOV #HHDATO, STMPS
001246 MOV #HHP2 ,$TMP6
18: ERROR  +210
JMP HHDONE
HHERZ:
MOV RS,$TMP10
MOV R4 .$STMP11
001240 MOV #HHPG , STHP3
001242 MOV #HHPS . STMPL
001244 MOV #HHDATO, STMPS
001246 MOV #HHPL , $THPG
18: ERROR  +207
JMP HHDONE
HHER3:
MOV RS,$TMP10
MOV RG.STMP11
001240 MOV #HHP6 , $TMP3
001242 MOV #HHPS . STMPL
001244 MOV #HHDATO, STMPS
001246 MOV #HHPG , S THPG
1$: ERROR  +214
JMP HHDONE
HHERS :
MOV RS.$TMP10
MOV RG.STMP11
001240 MOV #HHPY , STHP3
001242 MoV #HHPB , STAPL
001244 MoV #RHDATO, STMPS
001246 MOV #RHP7 , $TMP6
1$: ERROR  +207
JMP HHDONE
HHERS :
MOV RS,$STMP10
MOV R4 . $TMP11
001240 MOV #HHPY , STHP3
001242 MOV #HHP8  STAPL
001244 MOV #RHDATO, STMPS
001246 MOV #HHP7 ,$TMP6
1$: ERROR  +216
JMP HHDONE
HHERG:
MOV RS,$TMP10
MOV R4 . STMP11
001240 MOV #HAPY, STHP3
001242 MOV #HHPB , STAPL
001244 MOV #HHDATO, STMPS
001246 MOV #HHP7 ,$TMP6
1$: ERROR  +215
JMP HHDONE
HHER? :

MoV RS,$TMP10
MOV R4, $TMP11

SEQUENCE

3



CKFPBCO FPI1F FLTG PNT
TEST # 1 ~ ROUND\TRUNK
006476 012737
006504 012737
006512 012737
006520 012737
006526 104207
006530 000137

1848 006534
006534 010537
006540 010437
006544 012737
006552 012737
006560 012737
006566 012737
006574 104212
006576 000137

1849 006602
006602 010537
006606 010437
006612 012737
006620 012737
006626 012737
006634 012737
006642 104207
006644 000137

1850 006650
006650 010537
006654 010437
006660 012737
006666 012737
006674 012737
006702 012737
006710 104213

006736 011637

006742 022626
170201
006746 010137

00 0o 0o 00 00 0o 0o 00 0O
VIV AWV AW

W= OO 00NN N —

— b b b e b ad b ol d ) b el d o el s el D wd d el
FITRERIRRR
NOV\WN
°°°°§
2385
SNNNNYN
NNNOON
SO0
===l =]
[=d=d={=]
[=l=l=l=]
[=l=1= 2
OQOOW
OOO~N

©o 0o Oo Co Qo

007010

PRT B
TEST

007076
007076
006766
007116
007136

001252

007116
007136
001252

007126
007136

001252
001254
007046
007046
006766
007126

007136

01236
000002

037450
001236

001240
001242
007136

3
MACRO M1113 20-0CT-81 08:27 PAGE 8-4

001240
001
001
001246

001249
001242
0073244
001246

001240

001246

001240
001242
001244
001246

1%:
HHERS:

1%:
HHER9:

1%:
HHER10:

18:
HHTRAP:

1%:

2s:
HHDATO:

HHPO :

HHP1:

MOV
MOV
Mov
MOV
ERROR

#HHP8 ,$TMP3
#HHP8 | STMPL
#HHDATO, $TMPS
cug;1o.£rnpe
+

2
HHDONE

RS,$TMP10
R4.$TMP11
#HHPS,$THP3
#HHPS | STMPL
#HHDATO, STMPS
cu?s1o.£rnpe
+

HHDONE

RS,$TMP10
R4.$TMP11
NHHPS , $TMP3
#HHPS . STMPS
#HHDATO , $TMPS
#HHP11, $TMPG
+207

HHDONE

RS,$TMP10

R4 .STMP11
#HHPS ,$TMP3
NHHPS . S TMPS
#HHDATO, STMPS
2aHP 11, $THPG
+213

HHDONE
$TMP2 R3
#2.R3
R3,(SP)
1$

FPSPUR
(SP) ,$TMP2

é?P)*.(SP)*
R1,$TMP3

R1
R1,$TMP4
+217
HHDONE

sWAS THE TRAP TO 264
;ON THE INSTRUCTION
;BEING TESTED?

sFAILURE OF FPS INTERRUPT

;DISABLE BIT (FID=1)
:TO INHIBIT TRAP,

SEQUENCE

32



CKFPBCO FP11F F
TEST # 1 - ROUN

1875
1876

—d d e e e ——d e cd D d d D D d ek b
0D Qo 0o 0o
SEREERIIN

Se3aege

1906

P eSS P Ghur P4
NOWNS W= OV0ON

b e e o e e b e b e b

007012
007014

007136

000000
104472

H 3
PRT B MACRO M1113 20-0CT-81 08:27 PAGE 9=-5

TEST

HHP2:

HHP3:

HHP& :

HHPS :

HHP6:

HHP?7 :

HHPS8:

HHPY :

HHP10:

HHP11:

HHDONE :

=2BOOQOOOO0OHhOOCOON——

00200

o
o

00000

NOOO =00 O0WOOC

[=4
o

00300

(=4
(=]

00400

[elelellelelel Jeolelal lolele]

RSETUP

JHHPO + HHP1 WITH

;PROPER NORMALIZATION

;HHPO + HHP1 WITH
;BAD NORMALIZATION

JHHP? =

JHHP10

JHHP1

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

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

HHP8 + HHP9
HHPS + HHP6

HHP8 + HHPE

HHPS + HHP5

SEQUENCE

33



CKFPBCO FP11F FLTG PNT PRT B
TEST # ¢ -~ OVER\UNDER TEST

1933

007140 000004

Wi
(V. P

36 007142

W
~
8
~
el
rS
S

704 000200
737 007200
737 010232
700 012004

700 012004

N
oo
[=}
(=]
~
-
wvh
o

(=]
(=]
~
p—
o
o
QD= =2 O =200 O —
NP NNDB NS AY2O
tﬂUCﬂUHﬁ:hﬂUNﬂDth
b
o

700 011734

007212 012701 012014
000004

A AT N AT AR X N W]

VNV LW —=2O VNN LWN—=O0
(=]
(=]
~
[\¥]
-
o
o
—h
N
~
o
N

007226 000137 010330
007234 052704 000006

007244 000137 010376

O i S W G G G S G S G G G S PO G Gy
VOV OOV VOOV OOV OVOVOOVOOVOOVOO0CVY VOO

wiWvivaiwvaiwbnaaLhAIWLD

007250
007250
007252
1962 007256
963 007260
964 007266

001200
007306
007324
012004

012004

011734

007320 010444

I 3
MACRO M1113 20-0CT-81 08:27 PAGE 10 SEQUENCE

001236
000244

001236
000244

.SBTTL TEST # 2 - OVER\UNDER TEST

(BRI 222322322382822323282328223822323 2208302382282 2 2Rt RRRRRRRRRRARANA)

LeTEST 2 OVER\UNDER TEST

*

;*THIS IS A PARTIAL TEST OF THE OVER\UNDER
L,*FLOWS. ONE OVERFLOW AND TWO UNDERFLOW
s*CONDITIONS ARE CHECKED. THE REMAINING
:*UNDERFLOW COND. AND THE REMAINING OVERFLOW
s*COND. WILL BE CHECKED LATER USING THE
XXX INSTRUCTION. HERE EACH CONDITION TESTED
;*]S CHECKED BOTH WITH TRAPS ENABLED
;«(FJU=1 OR FIV=1) AND ALSO WITH TRAPS
;*DISABLED (FIU=0 OR F1v=0).

X3

.
(X 2333332223223 32333232282 22230 030280023 2823 3828280208 000000R00RRR2a0RR2q)

7ST2:  SCOPE
&Egsr OVERFLOW CONDITION WITH TRAP DISABLER F1v=0

LPERR :SET UP THE LOOP ON ERROR ADDRESS.
rggPS :EOO.Rk sCLEAR FIU, FIV, AND SET FD

MOV #GG2,$TMP2
MOV #GGERO,FPVECT

MOV #GGPS ,RO ;SET ACO OPERAND
LDD (RO) ACO
MOV #GGP5 RO ;FSRC
662:  ADDD  (RO),ACO *TEST INSTRUCTION
STFPS RS *GET FPS
MOV #GGDATO,RO *GET THE RESULT
STD ACO, (ROS
MOV #GGP6,R1 ;1S IT CORRECT
MOV #4 ,R2
663: CMP (RO)+. (R1)+
BEQ 664
JMP GGER1
GG4:  SOB R2.6G63
8IS #6.R4 :FPS CORRECT?
P R4 ‘RS
BEQ 665
JMP GGER2
STEST OVERFLOW WITH TRAPS ENABLED
ees: vl
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
MOV #1200.R4 ‘CLEAR FIU, SET FIV, AND FD
LDFPS R4
MOV #GG6,STMP2
MOV #GG7  FPVECT
MOV #GGP5,RO ;SET ACO OPERAND
LDD (RO) ACO
MOV #GGP5,RO ;FSPC .
GGé:  ADDD  (RO),ACO *TEST INSTRUCTION

CFCC

MOV #GGDATO, RO
STD ACO, (RO}
JMP GGER3

34



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

1973 007324
1974 007330
1975 007334

1992 007414
007420

007424
007426
007430
007432

CEERERTEE

007436
007436
2002 007440
2003 007444

2010 007476
2011 007500
2012 007504
2013 007506
2014 007512
2015 007516
2016 007520
2017 007522
2018 007526
2019 007530
2020 007534
2021 007536
2022 007540
2023

2024

2025 007544
007544

2026 007546

2027 007552

013703

012704
170305

OOO=O—==0=000=0—=
PO wd N = YN =2 = b Y 2 O
NIRLNL SO NN O N &
ONNONNO NS NNN= NS
NOO—=OO=O—=0OWNOO—
=)= OOVOOOONNN W

(o] l=
NOO
NO =
N) = &~
OWO
wviINN

052704

061236
000002

037450
001236

011734
012014
000004
010512
100006

010562
000010

010514

000200
007474
010630
011754

011764
011734
012014
000004

010726
000004

010774

002200

J 3
MACRO M1113 20-0CT-81 08:27 PAGE 10-1

001236
000244

GG7: MOV

1$: MOV

GG8: CMP

GGY9: s08

1%:

;CHECK FEC
STST
CMP
BEQ
JMP

GGERS
;CHECK UNDER FLOW CONDITION WITH

$TMP2 ,R3
‘2.R3
R3.(SP)
1%

FPSPUR
(SP) ,$TMP2
(SP)+,(SP)+

RS
#GGDATO,RO
ACO, (RO)
lGGP6 R1

(R6>+ (R1)+
6G9

GGER4
R2,GG8
#100006, R4
?a.ns

$
GGER6
#10,R4

RS

;TRAPS DISABLED (FIU = 0)

;GET THE RESULT
;1S 1T CORRECT

;FPS CORRECT?

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

;SET ACO OPERAND
; FSRC

sTEST INSTRUCTION
:GET FPS
:GET THE RESULT

;IS IT CORRECT

;FPS CORRECT?

;SET UP THE LOOP ON ERROR ADDRESS.

;SET FIU, FIV, AND F

G610
LPERR
MOV #0200 ,Ré4
LDFPS R4
MOV #GG11,8TMP2
MOV #GGER? ,FPVECT
MOV #GGP2,
LDD (RO) ,ACO
MoV #GGPS. RO
GG11: ADDD  (RO),ACO
STFPS RS
MOV #GGDATO, RO
STD ACO, (RO}
MoV lGGPb R1
MOV
GG12: (MP (a6)+ (R1)+
BEQ 6613
JMP GGERS
GG13:  S08 R2.6612
BIS 24 R4
CMP R4 RS
BEQ 6614
JNP GGER9
“CHECK UNDERFLOW CONDITION WITH
“TRAP ENABLED (FIU = 1)
GG14:
LPERR
MOV #2200 ,R4
LDFPS R4

SEQUENCE

35
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CKFPBCO FP1TF FLTG PNT PRT B
TEST # 2 - OVER\UNDER TEST

2028 007554 007602
2029 007562 007620
2030 007570 011754
2031 007574
2032 007576
2033 007602
2034 007604
2035 007606
2036 007612
2037 007614
2038 007620
2039 007624
2040 007630
2041 007632
2042 007634
2043 007640
2044 007644
2045 007646
2046 007650
2047 007654
2048 007656
2049 007662
2050 007666
2051 007670
2052 007672
2053 007676
2054 007700
2055 007704
2056 007706
2057 007710
2058 007714
2059 007714

2060
2061 007720
2062 007722
2063 007724
2064 007726
2065

2066

2067 007732
007732

2068 007734

2069 007740

2070 007742

2071 007750
2072 007756

011764

011734

011042
001236
000002

800—‘0—'—‘0
=2 O N = NN
[=]
-
w
~

037450
001236

ON == O ~d
-
W
~

O=00000
=2 NN OQON)

011734
012024
000004
011110
100000

001402
000137

012704
170305

011156
000012

001272

000200
007770
737 011272
011754

012034
011734
01 012014
000004

011370

K 3
MACRO M1113 20-0CT-81 08:27 PAGE 10-2

001236 MOV #GG15,$TMP?
000244 MOV #GG16.FPVECT
MOV #GGP2.RO
LDD (RO) ,ACO
FOV #66PS, RO
GC1S:  ADDD  (RO),ACO
CFCC
MOV #GGDATO, RO
STD ACO, (ROS
JMP GGER10
6616: MOV $TMP2 .R3
ADD #2,R3
CMP (SP),R3
BEQ 18
JMP FPSPUR
18: MOV (SP) .$TMPZ
(P (SP)+, (SP)+
STFPS RS
MOV #GGDATO, RO
STD ACO, (RO)
MOV #GGP7.R1
MOV #4 R2
GG17:  CMP RO+, (R +
BEQ 6618
JMP GGER11
GGI8: SOB R2,6617
BIS #1060000,R4
CMP R4 ,RS
BEQ s
JNP GGER12
2s:
18: MOV #12,R4
:CHECK FEC
STST RS
CMP R& RS
BEQ 6619
JNP 9GGER13
;CHECK UNDERFLOW CONDITION WITH
*DISABLED (FIU = 0)
6G19:
LPERR
MOV #0200, R4
LDFPS R4
001236 MOV #GG20,$TMP2
000244 MoV #GGERT4 FPVECT
MOV #66P2 R
LDD (RO) ,ACO
MOV #GGPE RO
6G20: ADDD  (RO),ACO
STFPS RS
MOV #GGDATO,RO
STD ACO, (ROS
MOV #GGP6,R1
MOV 24 R2
6G21: (MP (RO +, (R1)+
GEQ 6622
JMP GGER1S

sSET ACO OPERAND
;FSPC

sTEST INSTRUCTION

JGET FPS
:GET THE RESULT

;IS IT CORRECT

:FPS CORRE(T?

T UP THE LOOP ON ERRCR ADDRESS.
T FIU, FI1V, AND FD

;SET ACO OPERAND

SFSP(

JTEST INSTRUCTION
:GET FPS

JGET THE RESULT

;IS 1T CORRECT

SEQUENCE

36




L 3
‘KFPBCO FP11r FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 10-3 SEQUENCE 37
TEST # 2 - OVER\UNDER TEST

2084 010022 077205 GG22: SOB R2,6G21
2085 010024 052704 000004 8IS ¥4 R :FPS CORRECT?
2086 010030 020405 CMP R4 ‘RS

2087 010032 001402 BEQ G623

2088 010034 000137 011436 JMP GGER16




n3
CKEPBCO FP11F FLTG PNT PRT B MACRO M1113  20-0CT-81 08:27 PAGE 11 SEQUENCE 38
TEST # 2 -~ OVER\UNDER TEST

2090 ;CHECK UNDERFLOW CONDITION WITH TRAP




N 3
CKFPBCO FPY1F FLTIG PNT PRT B MACRO M1113 20-0CT-81 08:27 FAGE 12 SEQUENCE 39
TEST ®# 2 - OVER\UNDER TEST
2092 ;ENABLED (FIU = 1) i
2093 010040 6623:
010040 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2096 010042 012704 002200 MOV #2200 ,R4 “SET FIU, FIV, AND FD
2095 010046 170104 LDFPS R4
2096 010050 012737 010076 001236 MOV #GG24 ,$TMP?
2097 010056 012737 010114 000244 MOV #GG2S . FPVECT
2098 010064 012700 011754 MOV #GGP2.RO ;SET ACO OPERAND
2099 010070 172410 LDD (RO) ,ACO
2100 010072 012700 01203« MOV #GGP8 RO ;FSRC
2101 010076 172010 GG24: ADDD  (RO),ACO ‘TEST INSTRUCTION
2102 010100 170000 CFCC
2103 010102 012700 011734 MOV #GGDATO,RO
2104 010106 174010 STD ACO, (RO)
2105 010110 000137 011506 JMP GGER17
2106 010114 013700 003236 GG2S: MOV $TMP2 RO
2107 010120 062700 (00002 ADD #2,R0
2108 010124 020016 CMP RO, (SP)
2109 010126 001402 BEQ 1$
2110 010130 000137 037450 JMP FPSPUR
2111 010136 011637 001236 18: MOV (SP) ,$TMP2
2112 010140 022626 CMP (SP)+,(SP)+
2113 010142 170205 STFPS RS :GET FPS
2114 010144 012700 011734 MOV #GGDATO,RO *GET THE RESULT
2115 010150 174010 STD ACO, (RO}
2116 010152 012701 012044 MOV #GGP9.R1 ;1S IT CORRECT
2117 010756 012702 000004 MOV #4 ,R2
2118 010162 022021 GG26: C(MP (ROY+, (R1)+
2119 010166 001402 BEQ 6627
2120 010166 000137 011552 JMP GGER18
2121 010172 077205 GG27: SO0B R2,6626
2122 010174 052704 100004 8IS #100004 ,R4
2123 010200 020405 CMP R4 ,RS :FPS CORRECT?
2124 010202 001402 BEQ 18
2125 010204 000137 011666 JMP GGER20
2126 010210 0127064 000012 18: MOV #12 R4
2127 :CHECK FEC
2128 010214 170305 STST RS
2129 010216 020405 CMP R& RS
2130 010220 001402 BEQ 6628
51%5 010222 000137 011620 JMP GGER19
S}gz 010226 000137 012054 GG28: JMP GGDONE
2135 010232 013701 001236 GGERO: MOV $TMP2 .R1
2136 010236 062701 000002 ADD #2.R1
2137 010242 020116 CMP R1.(SP)
2138 010244 001402 BEQ 10§
2139 010246 000137 037450 5¢: JMP FPSPUR
2140 010252 108 :
2141 010252 170301 STST  R1
2142 010254 020127 000010 CMP R1,410
2143 010260 001372 BNE 58
2144 010262 022626 CMP (SP)+,(SP)+
2145 0102664 012700 011734 MOV #GGDATO, RO
2146 010270 174010 STD ACO, (RO}
2147 010272 012737 012004 001240 MOV #GGPS,$TMP3




B_4
CKFPBCO FPI1F FLTG PNT PRT B MACRO M1113 20~0CT-81 (8:27 PAGE 12-1 SEQUENCE 40
TEST # 2 - OVER\UNDER TEST

010300 012737 012004 101242 MoV #GGPS5, $TMP4
010306 012737 011734 001244 mMcv #GGDATO,$TMP5
010314 012737 012014 001246 MoV #GGF6 ,$TMP6
010322 104220 1$: ERROR  +220

2148 010324 000137 012054 JMP GGDONE

2149 010330 GGER1:
010330 010537 001252 MoV R5,$TMP10
010334 010437 001256 MoV R4,$TMP11
010340 012737 012004 001240 MoV #GGP5 ,$TMP3
010346 012737 012004 001242 Mov #GGPS5 ,$TMP4
010354 012737 011734 001244 MOV #GGDATO,$ TMP5
010362 012737 012014 001246 MoV #GGP6,$TMP6
010370 104207 18: ERROR  +207

5150 010372 000137 012054 JMP GGDONE

2151 010376 GGER2:
010376 010537 001252 MoV RS.,$TMP10
010602 010437 001254 MOV R4, $TMP11
010406 012737 012004 001240 MoV #GGP5 ,$TMP3
010414 012737 012004 001242 MoV #GGP5, $TMP4
010422 012737 011734 001244 MoV #GGDATO,STMP5
0106430 012737 012014 001246 MoV #GGP6,$TMP6
010436 104232 1$: ERROR  +232

2152 010440 000137 012054 JMP GGDONE

2153 010444 GGER3:
010444 010537 001252 Mov R5,$TMP10
010450 010437 001254 MoV R4, $TMP11
010454 012737 012004 001240 MoV NGGP5 ,$TMP3
010462 012737 012004 001242 Mov #GGP5,$TMP6
010470 012737 011734 001244 MoV #GGDATO,S$TMPS
010476 012737 012014 001246 Mov #GGP6 ,$TMP6
010504 104221 18: ERRCR  +221

2154 010506 000137 012054 JMP GGDONE

S}gg 010512 000706 GGER4: BR GGER1

2157 010514 GGER5:
010514 010537 001252 MoV R5,.8TMP10
010520 010437 001254 Mov R4, STMP11
010524 012737 012004 001240 MoV #GGP5 ,$TMP3
10532 012737 012004 001242 MoV #GGP5 ,$TMPS
010540 012737 011734 001244 MoV #GGDATO,$TMP5
010546 012737 012014 001246 MGV #GGP6 , $TRP6
010554 104226 1$: ERROR  +226

2158 010556 000137 012054 JMP GGDONE

2159 010562 GGER6:
010562 010537 001252 Mov R5,.8TMP10
010566 010437 001254 MoV R4, STMP11
010572 012737 012004 001240 Mov #GGP5,$TMP3
010600 012737 012004 001242 MoV #GGP5 , $TMP4
010606 012737 011734 001244 MoV #GGDATO,STMP5
010614 012737 012014 001246 MoV #GGP6 ,$TMP6
010622 104227 18: ERROR  +227
010624 000137 012054 JMP GGDONE
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2160

2161 010630 013701 001236 GGER7: MOV $TMP2,R1

2162 010634 062701 000002 ADD #2,R1

2163 010640 020116 CMP R1.(SP)

2164 010642 001402 BEQ 10§

2165 010644 000137 037450 5¢: JMP FPSPUR

2166 010650 108 :

2167 010650 170301 STST  R1

2168 010652 020127 000012 CMP R1,#12

2169 010656 001372 BNE 58

2170 010660 022626 CMP (SP)+,(SP)+

2171 010662 012700 011734 MOV #GGDATO,RO

2172 010666 174010 STD ACO, (RO)

2173 010670 012737 011764 001240 MOV #GGP3,$TMP3
010676 012737 011754 001242 MOV #GGP2 , STMPL
010704 012737 011734 001244 MOV #GGDATO, $TMPS
010712 012737 012014 001246 MOV #GGP6,$ TMP6
010720 104224 1$: ERROR  +224

74 010722 000137 012054 JMP GGDONE

2175 010726 GGERS:
010726 010537 001252 MOV RS,$TMP10
010732 010437 001254 MOV R4 . $STMP11
010736 012737 011764 001240 MOV #GGP3,$TMP3
010744 012737 011754 001242 MOV #GGP2 . $THP4
010752 012737 011734 001244 MOV #GGDATO,STMPS
010760 012737 012014 001246 MOV #GGP6,$TMP6
010766 104207 1$: ERROR  +207

2176 010770 000137 012054 JMP GGDONE

2177 010774 GGER9:
010774 010537 001252 MOV RS,$TMP10
011000 010437 001254 MOV R4 .STMP11
011004 012737 011764 001240 MOV #GGP3.$TMP3
011012 012737 011754 001242 MOV #GGP2 . $TMPY
011020 012737 011734 001244 MOV #GGDATO,STMPS
011026 012737 012014 001246 MoV #GGP6 ,$TMPE
011034 104232 18: ERROR  +232

2178 011036 000137 012054 JMP GGDONE

2179 011042 GGER10:
011042 010537 001252 MOV RS.$STMP10
011046 010437 001254 MOV R .STMP11
011052 012737 011764 001240 MOV AGGP3,$TMP3
011060 012737 011754 001242 MOV #GGP2 . $TMPL
011066 012737 0711734 001244 MOV #GGDATO, STMPS
011076 012737 012024 001246 MOV #GGP7,$TMP6
011102 104225 18: ERROR  +225

2180 011106 000137 012054 JMP GGDONE

2181 011110 GGER11:
011110 010537 001252 MOV RS,$TMP10
011116 010437 0012564 MoV RG.STMP1T
011120 012737 011764 001240 MOV #GGP3,$THP3
011152 012737 011754 001242 MOV #GGP2 ., $TMPS
011134 012737 011734 001244 MOV #GGDATO, $TMPS
011142 012737 012024 001246 MOV #GGP7 ,$TMP6
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011150 104207 18: ERROR  +207

2182 011152 000137 012054 IMP GGDONE

2183 011156 GGER12:
011156 010537 091252 MOV RS,$TMP10
011162 010437 001254 MOV RG . STMP11
011166 012737 011764 001240 MOV #GGP3, STMP3
011174 012737 011754 001242 MOV #GGP2,$TMPL
011202 012737 011734 001244 MOV #GGDATO,STMPS
011210 012737 012026 001246 MOV #GGP7 ,$TMP6
011216 104231 18: ERROR  +231

2184 011220 000137 012054 JMP GGDONE

2185 011224 GGER13:
011226 010537 001252 MOV RS,$TMP10
011230 010437 001254 MOV R4 . $TMP11
011234 012737 011764 001240 MOV #GGP3,$TMP3
011242 012737 011756 001242 MOV #GGP2 ,$TMP4
011250 012737 011734 001244 MOV #GGDATO,S$TMPS
011256 012737 012024 001246 MOV #GGP7 .$TMP6
011264 104230 1$: ERROR  +230

>186 011266 000137 012054 JMP GGDONE

2187 011272 013701 001236 GGER14: MOV $TMP2,R1

2188 011276 062701 000002 ADD #2,R1

2189 011302 020116 CMP R1.(SP)

2190 0113046 001402 BEQ 10$

2191 011306 000137 037450 5% JMP FPSPUR

2192 011312 108:

2193 011312 170301 STST  R1

2194 011314 020127 000012 MP R1.412

2195 011320 00137¢ BNE 58

2196 011322 022626 cMP (SP)+,(SP)+

2197 011326 012700 011734 MOV #GGDATO,RO

5}33 011330 174010 STD ACO, (RO}

2200 011332 012737 011744 001240 MOV #GGP1,$TMP3
011340 012737 011764 001262 MOV #GGP3 . STMP,
011346 012737 011734 001244 MOV #GGDATO, STMPS
011354 012737 012014 001246 MOV #GGP6 , STMP6
011362 104222 18: ERROR 4222

2201 011364 000137 012054 JMP GGDONE

2202 011370 GGER1S:
011370 010537 001252 MOV R5.$TMP10
011374 010437 001254 MOV R4 STMP11
011400 012737 011754 001240 MOV #GGP2,$TMP3
011406 012737 012034 001242 MOV #GGPS , $TMP4
011414 012737 011734 001244 MOV #GGDATO, $TMPS
011422 012737 012014 001246 MOV #GGP6 ., $TMPG
011430 104207 1$: ERROR  +207

2203 011432 000137 012054 JMP GGDONE

2204 011436 GGER16:
011436 010537 001252 MOV RS,$TMP10
011442 010437 001254 MOV R4 . $STMP11
011446 012737 011754 001240 MOV #GGP2,$TMP3
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012034 001242 MOV #GGP8, $TMP4

&»H
LY
&»
o
-
()}
~
W
~

011
011462 012737 01173¢ 001244 MOV #GGDATO,$TMPS
011470 012737 012014 001246 MOV #GGP6 ., $TMP6
011476 104232 1$: ERROR  +232

2205 011500 000137 012054 JMP GGDONE

2206 011504 GGER17:
011504 010537 001252 MOV RS,$TMP10
011510 010437 001254 MOV R4 .$STMP11
011514 012737 011754 001240 MOV #GGP2 ,$TMP3
011552 012737 012034 001242 MOV #GGPS . STMP4
011530 012737 011734 001244 MOV #GGDATO, $TMPS
011536 012737 012044 001246 MOV #GGP9,$TMP6
011546 104223 18: ERROR  +223

2207 011546 000137 012054 JMP GGDONE

2208 011552 GGER18:
011552 010537 001252 MOV RS,$TMP10
011556 010437 001254 MOV R4 .STMP11
011562 012737 011754 001240 MOV #GGP2,$TMP3
011570 012737 012034 001242 MOV #CGPS . STMP
011576 012737 011734 001244 MOV #LGDATO,STMPS
011606 012737 012044 001246 MOV #GGP9,$TMP6
011612 104207 1$: ERROR  +207

2209 011614 000137 012054 JMP GGDONE

2210 011620 GGER19:
011620 010537 001252 MOV RS.$TMP10
011624 010437 001254 MOV RG.$TMP11
011630 012737 011756 001240 MOV #GGP2.,$TMP3
011636 012737 012034 001242 MOV #GGPS , $TMP4
011644 012737 011734 001244 MOV #GGDATO,$TMPS
011652 012737 012044 001246 MOV #GGP9,$TMPS
011660 104230 1$: ERROR  +230

2211 011662 000137 012054 JMP GGDONE

2212 011666 GGER20:
011666 010537 001252 MOV RS,$TMP10
011672 010437 001254 MOV R4 .$TMP11
011676 012737 011756 001240 MOV #GGP2,$TMP3
011704 012737 012034 001242 MOV #GGPS , $TMPL
011712 012737 011734 001244 MOV #GGDATO, $TMPS
011720 012737 012044 001246 MOV #GGP9 ., $TMP6
011726 104231 1$: ERROR  +231

5213 011730 000137 012054 JMP GGDONE

2214 011734 000000 GGDATO: 0

2215 011736 000000

2216 011740 000000 0

%g}g 011742 000000 0

2219 011744 000300 GGP1: 300

2220 011746 000000 0

2221 011750 000000 0

2222 011752 000000 0

2223 011756 100200 GGP2: 100200

2224 011756 000000 0




F_ 4
(KFPBCO FPI1F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 12-5 SEQUENCE
TEST # 2 - OVER\UNDER TEST

2225 011760 00000 0
2226 011762 000000 0
2227 011764 000200 6GP3: 200
2228 011766 000000 0
2229 011770 000000 0
2230 011772 000001 1
2231 011774 010200 GGP4: 10200
2232 011776 000000 0
2233 012000 000000 0
2234 012002 000900 0
2235 012004 077600 GGPS: 77600 ;OVER FLOW = GGP5 + GGPS
2236 012006 000000 0
2237 012010 000000 0
2238 012012 000000 0
2239 012014 000000 GGP6: 0 ;OVERFLOW RESULT
2240 012016 000000 0 UNDERFLOW RESULT
2241 012020 000000 0 :6GP6 = GGP4_+ GGPS
2242 012022 000000 0 : = GGP3 + GGP2 (FIU = 0)
2243 : = GGP3 + GGP
2244 012024 062400 GGP?: 62400 1GGP7 = GGP3 + GGP2 (FIU = 1)
2245 012026 000000 0
2246 012030 000000 0
2247 012032 000000 0
2248 012034 000340 GGP8: 340
2249 012036 000000 0
2250 012040 000000 0
2251 012042 000000 0
2252 012044 000100 6GP9: 100
2253 012046 000000 0
2254 012050 000000 0
2255 012052 000000 0
2256 012054 GGDONE :
012054 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
sTHE USER TYPED CONTROL G?).
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2264 .SBTTL TEST # 3 -~ LDCFD AND LDCDF TEST
R L L R T T T T T T

TeTEST 3 LDCFD AND LDCDF TEST
. %
‘«THIS IS A TEST OF LDCFD AND LDCDF.
X

L4
'"t'ttttttt'tttttttttttt't'tttttttttttttttt.ttttttttttttttttttttt

012056 000004 TST3:  SCOPE
2265 ;TEST FOR CORRECT AUTO INCREMENT CONSTANT.
2266 012060 AXT:
012060 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2267 012062 012704 000200 MOV #200,Ré4
2268 012066 170104 LDFPS R4
2269 012070 012700 013474 MOV #HXP1,RO
2270 012074 172410 LDD (RO) ,ACO
2271 012076 012700 013504 MOV #HXPS RO
2272 012102 012737 012110 001236 MOV AHX2, $TMP2
2273 012110 177420 HX2:  LDCFD  (RO)+,ACO
2274 012112 020027 013510 (MP RO, AHXP2 +4 ;1S RO CORRECT
2275 012116 001402 BEQ Hx3$
2276 012120 000137 013052 JMP HXER1
2277 012124 HX3:
2278 012124 170205 STFPS RS :GET FPS
2279 012126 012700 013464 MOV AHXDATO RO
2280 012132 174010 STD ACO, (RO) :GET ACO
2281 012136 012701 013554 MOV #HXP7 R *SEE IF RESULT IS
2282 012140 012702 000004 MOV 24 R2 *CORRECT
2283 012144 022120 HX4 : cMP (R1)+, (RO)+
2284 012146 001415 BEQ HX7
2285 012150 012701 013504 MOV AHXP2 R :DID FD GET
2286 012154 012700 013464 MOV #HXDATO, RO * COMPL IMENTED?
2287 012160 012702 000004 MOV #4 ,R2
2288 012164 022120 HXS : cMP (R1)+, (RO)+
2289 012166 001402 BEQ HX6
2290 012170 000137 013112 JMP HXER2
2291 012174 077205 HX6:  SOB R2,HXS
2292 012176 000137 013142 JNP HXER3
2293 012202 077220 HX7:  SOB R2 HX4
2294 012204 012704 000200 MOV #200,R6 :FPS CORRECT?
2295 012210 020405 CMP R4 RS
2296 012212 001402 BEQ Hx8
2297 012214 000137 013210 JMP HXERS
2298 ;NOW  TEST  LDCDF
2299 012220 FiX8 :
012220 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2300 012222 012704 000200 MOV #200,R4
gggg 012226 170104 LDFPS R&
2303 012230 012700 013474 MOV #HXP1,RO
gggg 012234 172410 LDD (RO) ,ACO
2306 012236 012700 013504 MOV #HXP2 RO
gggg 012242 012737 012252 001236 MOV #HX9, $THP2
2;09 012250 170001 SETF

2310
2311 012252 177420 HX9: LDCOF  (RO)+,ACO sTEST INSTRUCTION
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TEST # 3 - LDCFD AND LDCDF TEST

2338

NNV OOV

SO0 OSSOSO O™

012350
012354
012356

1 012360

020027

[eleleloeleleler tote Pr)
N\ = =d b ONI = NN =N
PO =N SONO
BN NN B =Y YOO NN
=000 =NOO==00
ONO—= VION—=O-—=0W

001402

077220

012704
020405
001402
000137

104413

012704
170104
012737
012737
005001
177427

000137

104413

012704
170104
012737
012700

013514
013072

013464

013564
000004

013554
013464
000004
013226

013256

000000

013210

000200

012412
013306

043243

037502
000003

013342

000200

012502
013544

MACRO M1113

HX10:

HX11:

HX12:

HX13:

HX14:

H_ 4
20-0CT=-81 08:27 PAGE 13-1

cMP
BEQ
JMP

STFPS
MoV
SETD
STD
MOV
MOV
CMP
BEQ

MoV
MOV
MOV
CMP
BEQ
JMP
s08
JMP

so8

MoV
CMP
BEQ
JMP

RO, #HXP2+10
Hxio
HXERS

RS
#HXDATO,RO

ACO, (RO)
#HXP8 ,R1

¥4 R2
(R1)+, (RO)+
HX14

#HXP?7 ,R1
#HXDATO.RO
»6 R2
(R1)+, (RO)
HX13

HXER6

R2,HX12
HXER?7

R2,HX11

#0,Ré
R4 ,R5
HX15
HXERS

JWAS A GOOD

s CONSTANT USED
:TO INCREMENT RO?

sGET RESULT

;1S IT CORRECT?

;DID FD FAIL TQO GET
s COMPLIMENTED?

sFPS CORRECT?

sTEST GR7 IMMEDIATE MODE CONSTANT

HX15:

001236
000004

HX16:

LPERR

MoV
LDFPS
MOV
MOV
CLR
LDCFD

HX165: INC

000004

HXi7:

001236

INC
INC
MOV
CMP
BEQ
JMP

LPERR

MoV
LOFPS
MoV
MOV

:EOO.Rk
#HX16,$THP2

#HXERY, ERRVECT

R1
#5201,AC0
R1

R1
R1

#CPSPUR ,ERRVECT
R1,43

1.4
Hxiz
HXER10

#200,R4

R4
#HX18 ,$TMP2
#HXP6 RO

sSET UP THE LOOP ON ERROR ADDRESS.

;SET FD

;SEE IF PC WAS

sCORRECT

;SET UP THE LOOP ON ERROR ADDRESS.

SEQUENCE

46
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2367 012466 172410 LDD (RO) ,ACO

2368 012470 012737 037502 000004 MOV #CPSPUR , ERRVECT

2369 012476 012700 013504 MOV #HXP2 R0

gggg 012502 177410 HX18: LDCFD  (RO).ACO

2372 012504 012700 013464 MOV #HXDATO,RO

2373 012510 174010 STD ACC, (RO) sGET RESULT.
2374 012512 012701 013554 MOV #HXP7 R

2375 012516 012702 000004 MOV #4 R2

2376 012522 022021 HX19:  CMP (ROY+, (R1)+ ;1S RESULT CORRECT?
2377 012524 001402 BEQ HX20

2378 012526 000137 013112 JMP HXER2

gggg 012532 077205 HX20:  SO8 R2,HX19

2381 STEST LDCFD WITH NEGATIVE OPERAND

2382 012534 AX21:

012534 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.

2383 012536 012704 000200 MOV #200, R4

2384 012542 170104 LDFPS  Ré

2385 012544 012737 012564 001236 MOV #HX22 ,$TMP2

386 012552 012700 013544 MOV #HXP6 RO

2387 012556 172410 LDD (RO) ,ACO

2388 012560 012700 013524 MOV #HXP4 RO

gggg 012564 177410 HX22: LDCFD  (RO).,ACO
2391 012566 012700 013464 MOV #HXDATO, RO

5%3% 012572 174010 STD ACO, (RO) :GET RESULT
2394 012574 012701 013534 MOV #HXPS R

2395 012600 012702 000004 MOV 24 R2

2396 012604 022120 HX23:  CMP (R1)+, (RO)+

gggg 012606 001415 BEQ HX26
2399 012610 012701 013554 MOV #HXP7 R

24,00 012614 012700 013464 MOV #HXDATO,RO

2401 012620 012702 000004 MOV #4 R2

24602 0126264 022120 HX24:  CMP (R)+. (RO)+ :WAS SIGN INCORRECT
2603 012626 001402 BEQ HX25

2604 012630 000137 013374 JMP HXER11

2405 012634 077205 HX25: SOB R2,HX24

5239 012636 000137 013414 JMP HXER12

5283 012642 077220 HX26:  SOB R2,HX23
2410 STEST  LDCFD O

2611

2412 012644 HX27:

012644 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.

2413 012646 012704 000200 MOV #200,R4

gz}g 012652 170104 LDFPS  Ré

2416 012654 012700 013474 MOV #HXP1,RO

2417 012660 172410 LDD (RO) ,ACO

52}3 012662 172010 ADDD  (RO).ACO

2620 012664 012737 012676 001236 MOV #HX28,$TMP2

2621 012672 012700 013474 MOV #HXP1.RO




o

2422 012676
2423
2624 012700
2425
2626 012702
2427 012706

2428
2629 012710
2430 012714
2631 012720
2632 012722
2433 012724
2634 012730
2435
2436 012732
2437 012736
2638 012740
24639 012742
2440
2641
2642
2443 012746
012746
244k 012750
2645 012754
2646
2647 012756
2648 012762

2449

2450 012764
2451 012772
2452 012776

2453

2454 013000
2455

2456 013002
2457 013006
2458

2459 013010
2660 013014
2661 013020
2462 013022

2463 013024
2664 013030

2465

2466 013032
2467 013036
2468 013040
2469 013042
2470 013046

2473

2474 013052
2475 013060
2476 013064
2477 013066

177410
170205

012700
174010

[ B elolelelele)
- NOON—=
N NO =N
NN NN
O OWONOO
£ O NINNOON—

000137

012737

000137

CKFPBCO _FP11F FLTG PNT PRT B
TEST # 3 - LDCFD AND LDCDF TEST

013464

013474
000004

013444

00020¢

0*3172

000260

013544

012776

013474

013464

013474
000004

013444

000204

013510
001240

013574

J_ 4
MACRO M1113  20-0CT-81 08:27 PAGE 13-3

001236

001242

HX28: LDCFD
STFPS

MoV
STD

MOV
MOV
HX29: CMP
B8EQ
JMP
HX30: So8
Moy
CMP
BEQ
JMP
;TEST  LDCFD

HX31:

HX32: LDCFD

HX33: (MP

J
HX34: S08

HX35: JMP

;RO INCORRECT

HXER1: MOV
MOV

18: ERROR
JMP

(RO) ,ACO
R5

#HXDATO,RO
ACO, (RO)

#HXP1 ,R1
24 R2
(R1)+,(ROY+
HX30

HXER13
R2.HX29

#200,R4
R4

#HXP6 RO
(RD) ,ACO

#HX32,$TMP?
#HXP1 ,RO
(RO) ,ACO

RS

#HXDATO,RO
ACO, (RO}

#HXP1,R1

#4 R2
(R)+, (RO)+
HX34
HXER13
R2,HX33

#204 R4
RG RS
HX 35
HXERG
HXDONE

FHXP2+4  $TMPG
RO, $TMPS

+2%4

HXDONE

:GET RESULT

SIS 1T 0?

;FPS CORRECT

:SET UP THE LOOP ON ERROR ADDRESS.

sGET RESULT

;IS IT ZERO?

:FPS CORRECT?

SEQUENCE

48
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2478
2479
2480

SHOn

I NN NN (NN NN
PRAPNE NNV DO
g S OO NS ONON 8

WINNNNWWWWNNWN NN NN
MNORONINONOANIN NN = —
NN == OO NN
oNO SO NN

AR
NON:

- ededededededededed cdeded el b ededoded bbb b b od d b b
[a%]
N

[p¥ ]
2
OO OO0OO0O0O0O0O0O0V OO0OO0O0 OOO0O0O0 OOOOO OO0

013322
013326

KWMMWNNNNNNNNNN—‘—G—A -‘-‘-‘—‘—‘—‘-‘8°
WA= O VNN WA= OV NS WIN =0V

o

-

N

N

N

o

o~

O=00
NS WL NN W NN

oo—l—l

N=NNN NUWNNYN NNNWY

000137
012737

000137
032716
001005
000137
011637

013514
001240

013574
013504
013554
013464
013574
013504
013554
013464
013574

001240
001242

013574

001240
001242

013574
013504
013564
013464
013574
013504
013564
013464
013574
000001
012416
037502

001236

013574
000003

012416
001242

001240

K_4&
MACRO M1113 20-0CT-81 08:27 PAGE 13-4

001242

001244
001250
001246

001244
001250
001246

001244
001250
001246

001244
001250
001246

HXERS :
1$:

;REPORT
HXER?Z:

HXER?2Z2:
1%:

HXER3:
HXER33:
1%:

HXER& :
1%:

HXERS8:
18:

HXERG:
?§§R66:
HXER? :

1$:

HXER9:

1%:
2%:

HXER10:

1%:

MoV

BAD DAT
MoV

AHXP2+10,8TMP4
RO,$TMP3

+237

HXDONE

#HXP2 ,$TMPS
#HXP7 ,STMP7
#HXDATO, STMPE
+233

HXDONE

#HXP2 ,$TMPS
#HXP7 ,$THP7
#HXDATO,$TMP6
+241

HXDONE

RS.$TMP3
R4, $TMP4
+240
HXDONE

RS,$TMP3

R4 ,STMPS

+242

HXDONE

#HXP2 ,$TMPS
#HXPS ,STHP7
#HXDATO,$TMP6
+244

HXDONE

#HXP2 ,$TMPS
#HXPS . STAP7
#HXDATO, STMPG
+243

HXDONE
#1,(SP)

1%

#HX165, (SP)
18

CPSPUR

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

HXDONE

#3.R1

R1

#HX165,R2
R2.,$THP4
R1,R2
R2,$TMP3
+236

A

JSEE IF IT
;AN ODD ADDRESS

SEQUENCE
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T #
2535 013370
2536
2537 013374
2538 013402
2539 013410
2540 013414
2541 013422
2542 013430
2563 013436
2544 013440
2545
2546 013444
2547 013452
2548 013460
2549
2550 013464
2551 013466
2552 013470
2553 013472
2554
2555 013474
2556 013476
2557 013500
2558 013502
2559
2560 013504
2561 013506
2562 013510
2563 013512
2564 013514
2565 013516
2566 013520
2567 013522
2568 013524
2569 013526
2570 013530
2571 013532
2572 013534
2573 013536
2574 013540
2575 013542
2576 013544
2577 013546
2578 013550
2579 013552
2580
2581 013554
2582 013556
2583 013560
2584 013562
2585 013564
2586 013566
2587 013570
2588 013572
2589
2590 013574
013574

000137

000000

000000
000000
000000
000000

000577
177776

127777
177776

000000
000000

104412

PBCO FPI1F FLTG PNT PRT B
3 -~ LDCFD AND LDCDF TEST

013574

L. &
MACRO M1113 20-0CT-81 08:27 PAGE 13-5

001244
001250

001244
001250
001246

003244
001250

HXER11:

HXER12:

1%:

HXER13:

HXDATO:

HXP1:

HXP2:

HXP3:

HXP4 :

HXPS :

HXP6:

HXP7:

HXPS8:

HXDONE :

NONNNO
NO NNNO
~
~
o

OO=\NOO =N -t ek = NI OO b ik b e ek = O OO

RSETUP

HXDONE

#HXP4 , $TMPS
#HXPS STMP?
HXER22

#HXP4 , STMPS
#HXPS .S TMP7

#HXDATO,$TMP6

+245
HXDONE

#HXP1,STMPS
#HXP1.STAP7
HXER22

;GO INITIALIZE THE FPS AND STACK; AND
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CKFPBCO FPI1F FLTG PNT PRT B MACRO Mi113 20-0CT-81 08:27 PAGE 13-6 SEQUENCE 51
YTEST # 3 - LDCFD AND LDCDF TEST
;SEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
sVIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).




CKEPBCO FP11F FLTG PNT
TEST # 4 - CMPD TEST
2602
013576 000004
2603
2604
2605 013600
013600 104413
2606 013602 004737
2607 013606 000000
2608 013616 000000
2609 C13626 000200
2610 013630 000204
2611 013632 000200
2612 013634 104001
2613
2614
2615
2616 013636
013636 104413
2617 013640 004737
2618 013644 000000
2619 013654 025252
2620 013656 052525
2621 013660 125252
2622 013662 052525
2623 013664 000200
2624 013666 000200
2625 013670 000210
2626 013672 104003
2627
2628
2629 013674
013674 104413
2630 013676 004737
2631 013702 000000
2632 013712 125252
2633 013714 125252
2634 013716 052525
2635 013720 125252
2636 013722 000200
2637 013724 000210
2638 013726 000200
2639 013730 104004
2640
2641
2642 013732
013732 104413
2643 013734 004737
2644 013740 025252
2645 013742 052525

PR B

014412
000000
000000

014412
000000

014412
000000

014412

N &
MACRO M1113 20-0CT-81 08:27 PAGE 14 SEQUENCE

000000
000000

000000

000000

.SBTTL TEST # & ~ CMPD TEST

':""'..."""""'ttt.ttt'tt.ttttttt'.tttttt.tttttttttt.ttttt.

SeTEST & CMPD TEST

]
-aTH]S IS A TEST OF THE CHPD INSTRUCTION. NOTE THAT A SUBROUTINE
;]S USED TO SET UP OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE
;*RESULTS
3 ]

.
2223233222222 2223 3222222222223 R R0 R0 RRdRRdRRRRRdiRRdRddld))

7ST4:  SCOPE
A;E?T THE CMPD INSTRUCTION WITH (FSRC=AC=0)

LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,CMPSUB
1$: .WworRD 0.0.0,0 ;ACO
28: "WwORD 0.0.0.0 FSRC
3s: 200 “FPS BEFORE EXECUTION
204 “FPS AFTER EXECUTION
200 *ERROR FPS
48: ERROR  +1 *FPS ERROR

:TEST CMPD WITH (AC=0) AND FSRC POSITIVE.
AAA?:

LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,CMPSUB
1$: LWORD 0.0.0.,0 :AC
2%: 25252 :FSRC
52525
125252
52525
38: 200 :FPS BEFORE EXECUTION
200 ‘FPS AFTER EXECUTION
210 ‘ERROR FPS
48: ERROR  +3 *FPS ERROR
i;;gr CMPD WITH (AC=0) AND FSRC NEGATIVE
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,CMPSUB
1$: LWORD  0,0.,0.0 :AC
28: 125252 ‘FSRC
125252
52525
125252
38: 200 ;FPS BEFORE EXECUTION
210 ‘FPS AFTER EXECUTION
200 ‘ERROR FPS
48: ERROR  +4 *FPS ERROR.
i;;zr CMPD WITH (FSRC=0) AND AC POSITIVE
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.CMPSUB
18: 25252 :AC
52525

52




(KFPBCO FP11F FLTG PNT PRT B

TEST # & - (MPD TEST

2646 013744 125252
2647 013746 052525
2648 013750 000000
2649 013760 000200
2650 013762 000210
2651 013764 000200
2652 013766 104005
2653
2654
2655
2656 013770

013770 104413
2657 013772 004737
2658 013776 125252
2659 014000 125252
2660 014002 052525
2661 016004 125252
2662 014006 000000
2663 014016 000200
2664 014020 000200
2665 014022 000210
2666 014024 104006
2667
2668
2669 0146026

014026 104413
2670 014030 004737
2671 014034 052525
2672 014036 125252
2673 014040 052525
2674 014042 125252
2675 014044 125252
2676 014046 052525
2677 014050 125252
2678 014052 052525
2679 014054 000200
2680 014056 000210
2681 014060 060200
2682 014062 104007
2683
2684
2685
2686 014064

014064 104413
2687 014066 004737
2688 014072 125252
2689 014074 052525
2690 014076 125252
2691 014100 052525
2692 014102 052525
2693 014104 125252
2694 014106 052525
2695 014110 125252
2696 014112 000200
2697 014114 000200
2698 014116 000210
2699 014120 104010

000000

014412

000000

014412

014412

8 5
MACRO M1113 20-0CT-81 08:27 PAGE 14-1

125252
52525
000000 28%: .WORD 0,0,0,0
3s: 200
210 ;FPS AFTER EXECUTION
200 JERROR FPS
4(3: ERROR +5 ;FPS ERROR

;TEST CMPD WITH (FSRC=0) AND AC NEGATI]VE
AAAS :

LPERR :SET UP THE LOOP PN ERROR ADDRESS.
JSR PC,CMPSUB
18: 125252 JAC
125252
52525
125252
000000 2%: .WORD 0,0,0,0 :FSRC
3s: 200
200 JFPS AFTER EXECUTION
210 JERROR FPS
63: ERROR +6 ;FPS ERROR
A;EZT CMPD WITH AC POSITIVE AND FSRC NEGATIVE
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
JSR PC,CMPSUB
18: 5252 JAC
125252
52525
125252
28: 125252 s :FSRC
52525
125252
52525
3s: 200
210
200 ;ERROR FPS
43: ERROR +7 ;FPS ERROR

ALE?T CMPD WITH AC NEGATIVE AND FSRC POSITIVE

LPERR sSET UP THE LOOP OM ERROR ADDRESS.
JSR PC,CMPSUB
1$: 125252 sAC
52525
125252
52525
28: 52525 :FSRC
125252
52525
125252
3s: 200
200
210 :ERROR FPS
4 ERROR  +10 ;FPS ERROR.

sFSRC
sFPS BEFORE EXECUTION

sFPS BEFORE EXECUTION

:FPS BEFORE EXECUTION
sFPS AFTER EXECUTION

;FPS BEFORE EXECUTION
sHPS AFTER EXECUTION

SEQUENCE
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CKFPBCO CP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 14-2 SEQUENCE
TEST # & -~ CMPD TEST

2700
2701 ;TEST CMPD WITH AC POSITIVE AND FSRC POSITIVE
2702 JAND EAC LESS THAN EFSRC.
2703 014122 AAAS:
014122 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2706 014124 004737 014412 JSR PC,CMPSUB
2705 014130 012345 1$: 12345 sAC
2706 014132 067654 67654
2707 014134 032101 32101
2708 014136 023456 23456
2709 014140 023456 2s: 23456 sFSRC
2710 014142 076543 76543
2711 014144 021012 21012
2712 014146 034567 34567
2713 014150 000200 3s: 200 ;FPS BEFORE EXECUTION
2714 014152 000200 200 sFPS AFTER EXECUTION
2715 014154 000210 210 ;ERROR FPS
g;}g 014156 10401 6S: ERROR +1 :FPS ERROR
2718
2719 ;TEST CMPD WITH AC POSITIVE, FSRC POSITIVE AND EAC GREATER THAN EFSRC
2720 014160 AAA9:
014160 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2721 014162 004737 014412 JSR PC.(MPSUB
2722 014166 045676 1$: 45676 sAC
2723 014170 054321 54321
2724 014172 012345 12345
2725 014174 067654 67654
2726 014176 034567 2s: 34567 sFSRC
2727 014200 065432 65432
2728 014202 101234 101234
2729 014204 056765 56765
2720 014206 000200 3s: 200 ;FPS BEFORE EXECUTION
2731 014210 000210 210 ;FPS AFTER EXECUTION
2732 014212 000200 200 ;ERROR FPS
%;gz 014214 104012 4s: ERROR  +12
2735 sTEST CMPD WITH AC POSITIVE, FSRC POSITIVE AND AC EQUAL TO FSRC
2736 014216 AAA10:
014216 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2737 014220 004737 014412 JSR PC,CMPSUB
2738 014224 012345 1$: 12345 sAC
2739 014226 067012 67012
2740 014230 034567 34567
2741 014232 012345 012345
2742 014234 012345 28: 12345 sFSRC
2743 014236 067012 67012
2744 014240 034567 34567
2745 014242 012345 012345

2746 014244 000200 3s: 200 :FPS BEFORE EXECUTION

564



2748 014246
2749 014250
c750 014252
2751
2752
2753
2754 014254
014254
2755 014256
2756 014262
2757 014264
2758 014266
2759 014270
2760 014272
2761 014274
2762 014276
2763 014300
2764 014302
2765 014304
2766 014306
2767 014310
2768
2769
2770
2771 014312
014312
2772 014314
2773 014320
2774 014322
2775 014324

2780 014336
2781 014340
2782 014342
2783 014344
2784 014346
2785
2786
2787
2788 014350
014350
2789 014352
2790 014356
2791 014360
2792 014362
2793 0146364
2794 0146366
2795 014370
2796 014372
2797 014374
2798 014376
2799 014400
2800 014402
2801 014404

04
000200
104013

104014

106413
00473;

104015

104413
00473;

104016

(KFPBCO FP11F FLTG PNT PRT B
TEST # & - CMPD TEST

014412

014412

014412

B 5
MACRO M1113 20-0CT-81 08:27 PAGE 15

A

204

200

ERROR

+13

SEQUENCE

JFPS AFTER EXECUTION
JERROR FPS
;FPS ERROR

:TEST CMPD WITH AC POSITIVE, FSRC POSITIVE, EAC EQUAL TO EFSRC,

;AND FSRC GREATER THAN AC.

AAATT:

1%:

2%:

3$:

A Y

PC.CMPSUB

+14

:SET UP THE LOOP ON ERROR ADDRESS.
;AC

sFSRC

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

;TEST CMPD WITH AC POSITIVE, FSRC POSITIVE, EAC EQUAL TO EFSRC,

;AND AC GREATER THAN FSRC.
AAAT2:

1%:

2s%:

3s:

4t

PC.CMPSUB

+15

:SFT UP THE LOOP ON ERROR ADDRESS.
;AC

SFSRC

:FPS BEFORE EXECUTION
sFPS AFTER EXECUTION
:ERROR FPS
:FPS ERROR

sTEST CMPD WITH AC NEGATIVE, FSRC NEGATIVE, EAC EQUAL TC EFSRC,
A22?3Ac GREATER THAN FSRC

1$%:

2%:

3s:

48:

PC,CMPSUB

+16

;SET UP THE LOOP ON ERROR ADDRESS.
;AC

JFSRC

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




(KFPBCO FP11F FLTG PNT PRT B
TEST # & - (MPD TEST

2802
2803

2804 014406 000137 014602

283? 014412

2832 014414
2833 014420

2835 014422
2836 014430
2837 014432

2839 014434
2840 014436

2842 014442
2843 014444

4
2845 014446
2846

2847 014450
2848

2849 014454
2850 014469
2851 014464
2852 014472
2853 014476

0
2854 014502
014504

2858 014506

012601

170205
016104
010137

001410

026105

000020

014444

000010

000022

001240
001242
000010
001244
001246

000024

E 5
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001236

001242

JMP

AAADONE

SEQUENCE

sFINISHED CMPD TEST.

;THIS SUBROUTINE, CMPSUB, IS CALLED TO SET UP, EXECUTE
JAND CHECK THE RESULTS OF A CMPD INSTRUCTION.
;1T IS CALLED THUS:

; JSR P
: ACARG: .WORD X
; FSRCARG: . WORD X
; FPSB: .WORD X
: FPSA: .WORD X
; FPSE: .WORD X
: ERR: ERROR ¢+
: CONT:

sAC OPERAND

;FSRC OPERAND

sFPS BEFORE EXECUTION
JFPS AFTER EXECUTJON
;ERROR FPS

:FPS ERROR

RETURN ADDRESS

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

JFPSB IS LOADED INTO THE FPS. THE INSTRUCTION, CMPD, IS EXECUTED.
SAFTER THE EXECUTION THE FPS IS CHECKED AGAINST FPSA. IF IT IS A MATCH
;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
JTHE FAILURE. IF THE FPS IS THE SAME AS FPSE THEN CONTROL IS

;RETURNED TO THE ERROR CALL AT LOCATION ERR. IF THE FPS WAS

sNOT CORRECT BUT DIDN'T MATCH FPSE A GENERAL ERROR IS REPORTED

JAND CONTROL IS PASSED TO CONT.

CMPSUB: MOV

MOV
LDFPS

MoV
MOV
LDD

MOV
ADD

NOP
1$: CmPD

STFPS
mMov

MoV
Mov
ADD
MoV
MOV
cMp
BEQ

cMp

(SP)+,R1
20(R1) RO
RO

#18,$TMP2
R1,RO

(RO ,ACO
R1,RO
#10,R0
(RO) ,ACO
RS

22(R1) ,R4
R1.$TMP3
R1 STMPL
#10,STNP4
RS, $TMPS

Q% ,$TMP6
f3.RS
3s

24(R1) RS

;PICK UP A POINTER TO THE
sARGUMENTS.

sGET THE FPS BEFORE EXECUTION.
sLOAD IT INTO THE FPS.

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

s COMPUTE FSRC OPERAND
sADDRESS

sFOR SCOPING.
SJEXECUTE THE TEST INSTRUCTION.

;SAVE FPS AFTER INSTRUCTION.
;GET EXPECTED FPS.

;1F INCORRECT SET UP FOR
;AN ERROR CALL.

;WAS FPS CORRECT?
;BRANCH [F YES.

JWAS THE FPS THE SAME

56



CKFPBCO FPITF FLTG PNT

TEST # & - (MPD

2859
2860

014512
0146514
014520

014566
014570

014572

014602
014602

TEST

001003
062701
000111

010137
012737
104002
000767

000000

1044612

F 5
PRT B MACRO M1113 20-0CT-81 08:27 PAGE 15-2

000026

014572

000004

000000 000000

28:

3s:

48:

5%:
63:
78

CMPTMP:

BNE 2$
ADD #26 ,R1
JMP (R1)
ERROR  +1

B8R 5%

MOV ccnprnp RO
STD ACO, (ROS
MOV R1.R2

MOV

CMP (Ré>+ (RO) +
BNE

S08 R3 X

JMP 30(R1)

MOV R1,$TMP3

MOV #CMPTMP, STMPS
ERROR  +2

BR 5%

.UORD ooololo

AAADONE :

RSETUP

SEQUENCE

;AS THE EXPECTED INCORRECT FPS?
;BRANCH IF NO MATCH.

;IF THE EXPECTED INCORRECT

:FPS nArézeo THE RESUL TANT FPS

JRETURN TO THE ERROR CALL
sIN THE CALLING ROUTINE.

;OTHERWISE REPORT INCORRECT FPS

;IF FPS WAS CORRECT MAKE SURE
:ACO WAS NOT AFFECTED BY CMPD.

sRETURN
;REPORT ACO MODIFIED BY CMPD

:RETURN

;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?)

57



6 5
CKFPBCO FP11F FLTL PNT PRT B MACRO M1113  20-0CT-81 08:27 PAGE 16 SEQUENCE
TEST # S - DIVD WITH (FSRC=0) AND (BUT FD) TEST

2902 LSBTTL TEST # 5 - DiVD WITH (FSRC=0) AND (BUT FD) TEST

MR AR AR AR RS RAR Rl SRRl Rttt diltdilllds

;*TEST 5 DIVD WITH (FSRC=0) AND (BUT FD) TEST
X

S«THIS IS A TEST OF THE DIVD INSTRUCTION WITH A
s*ZERO DIVISOR. THE CONDITION IS CHECKED WITH BOTH
s*TRAP ENABLED AND TRAPS DISABLED.

..'tttttttt'tttlttttttttttttttttltttttttttltttt'ttt'tt'ttttttttt'

003 014604 000004 TSTS:  SCOPE
2904 ;FIRST TEST oxvo WITH (FSRC=AC=0) AND TRAPS DISABLED.
2905 014606 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2906 014610 012704 040200 BBBO: MOV #40200,R4 SSET UP FPS
2907 *WITH INTERRUPTS
2908 *DISABLED.
2909 014614 170104 LDFPS  Ré
2910 014616 012737 015060 000244 MOV #BBBERT,FPVECT;SET UP FOR ANY FP iNTERRUPTS.
2911 014626 012737 014644 001236 MOV #8881 ,$TMP2
2912 014632 012700 015264 MOV #888P1 RO sSET UP ACO = 0
2913 014636 172410 LDD (RO) ,ACO
%g}g 014640 012701 015264 MOV #888P1,R1 ;FSRC = 0
%3}9 014644 1746411 BBB1: DIVD  (R1),ACO ;TEST INSTRUCTION
2918 014646 170205 STFPS RS :GET FPS
53}3 014650 170303 STST  R3 *GET FEC
2921 014652 012704 140204 MoV #1460204 ,R4 :EXPECTED FPS.
2922 014656 020405 CMP R4 RS *IS FPS CORRECT.
5352 014660 001131 BNE BBBER? *IF INCORRECT BRANCH.
2925 014662 012702 000004 MOV #4,R2 :EXPECTED FEC.
2926 014666 020203 CMP R2,R3 :1S FEC CORRECT?
ggg; 014670 001140 BNE BBBER3 *IF INCORRECT BRANCH.
2929 sTEST DIVD WITH (FSRC=0) AND TRAPS DISASLED.
2930 014672 8882:

014672 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2931 014676 012704 040200 MOV 440200,Ré4 SLOAD FPS WITH TRAPS DISABLED.
2932 014700 170104 LDFPS R4
2934 014702 012737 014722 001236 MOV #8883, $TMP2
2935 014710 012700 015274 MOV #888P2 RO :SET UP ACO OPERAND (NON ZERO).
2936 014714 172410 LDD (RO) ,ACO
2937 014716 012700 015264 MOV #888P1,R0O ;FSRC=0
gggg 014722 174410 8883: DIVD  (RO),ACO
2940 014724 170205 STFPS RS :GET FPS.
5325 014726 170303 STST  R3 *GET FEC.
293 014730 012704 140200 MoV o14ozoo R4 :EXPECTED FPS.
2944 014734 020405 CMP RS ;IS FPS CORRECT?
ggzz 014736 001102 BNE aassaz *IF INCORRECT BRANCH.
2947 014740 012702 000004 MOV #4 ,R? :EXPECTED FEC.
2948 014744 020203 CMP R2.R3 ‘WAS FEC CORRECT?
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TEST # S - DIVD WITH (FSRC=0) AND (BUT FD) TEST

%ggg 014746 001111 BNE BBBER3 ;1F INCORRECT BRANCH.
2951 STEST DIVD WITH FSRC=0) AND TRAPS ENABLED.
2952 014750 8884 :
014750 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2953 014752 012704 000200 MOV ozoo,na “SET UP FPS. TRAP ENABLED.
gggg 014756 170104 LDFPS  Ré
2956 014760 012737 015006 001236 MOV #8885 $TMP?2
2957 014766 012700 015274 MOV #888P3 RO ;SET UP ACO OPERAND (NON ZERO).
gggg 014772 172410 LDD <no> ACO
2960 014774 012737 015014 000244 MoV #8886 rpvecr ;SET UP FOR THE EXPECTED INTERRUPT.
5325 015002 012700 0152664 MOV #888P1 ,R :FSRC=0
2963 015006 174410 BBBS: DIVD  (RO),ACO :TEST INSTRUCTION (SHOULD RESULT IN TRAP).
gggg 015010 170000 CFCC
3339 015012 000502 BR BBBERS :GO REPORT FAILURE. NU TRAP.
2968 015014 022716 015010 BBBG:  (MP #BBBS+2,(SP)  ;TRAP TO HERE WHEN THE DIVISION BY 0
2969 :OCCURS. FIRST SEE IF THE ADDRESS OF
2970 “THE TRAP 1S 2¢THE ADDRESS OF THE TEST
2971 *DIVD INSTRUCTION.
2972 015020 001402 BEQ 18
33;2 015022 000137 037450 JMP FPSPUR :IF NOT T?E"rSE;ORT AN UNEXPECTED
2975 015026 170205 1$: STFPS RS *GET FPS.
2976 015030 170303 STST  R3 *GET FEC.
%g;g 015032 022626 cMP (SP)+,(SP)+ *RESET THE STACK.
2979 015034 012704 100200 MOV #100200, R4 ;EXPECTED FPS.
2980 015040 020405 cMP R4 RS :1S FPS CORRECT?
ggg; 015042 001040 BNE B88ER2 SIF INCORRECT BRANCH.
2983 015044 012702 000004 MOV #4,R2 SEXPECTED FEC.
2984 015050 020203 CMP R2.R3 *1S FEC CORRECT?
5332 015052 001047 BNF BBAER3 *IF INCORRECT BRANCH.
%335 015054 000137 015304 JMP BBBDONE :OTHERWISE GO TO NEXT TEST.
2989
2990 TRAP HERE IF AN UNEXPECTED INTERRUPT OCCURS.
5991 015060 062737 000002 001236 BBBERT: ADD #2,$THP? :SEE IF THE INTERRUPT OCCURRED
2992 *DURING THE EXECUTION OF THE DIVD
2993 “INSTRUCTION BEING TESTED.
299 015066 021637 001236 cMP (5P),$TMP2
2995 015072 001402 BEQ 1%
5339 015074 000137 037450 JMP FPSPUR ;IF NOT REPORT UNEXPECTED FP TRAP.
2998 015100 022626 18: cMP (SP)+,(SP)+ ;RESET THE STACK.
2999 015102 170303 STST  R3 ‘GET FEC.
3000 015106 170205 STEPS RS ‘GET FPS.
3001 015106 012737 000004 001240 MOV 4%, $THP3 ‘EXPECTED FEC.
3002 015114 010337 001242 MOV R3. $TMPL
3003 015120 010537 001244 MOV RS .$TMPS
3004 0151264 010037 001250 MOV RO STMP?
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CKFPBCO FP11F FLTG PNT PRT B SEQUENCE
TEST # S - DIVD WITH (FSRC=0) AND (BUT FD) TEST

3005 015130 012737 140200 001246 MOV #160200,$TMP6

3006 015136 104017 ERROR +17 ;REPORT (BUT FD) FAJLED RESULTING IN AN FP TRAP

3007 ‘WITH TRAPS DISABLED.

gggg 015140 000137 015304 JMP BBBDONE

3010 :REPORT FPS INCORRE(CT:

3011 015144 010537 001242 BBBER2: MOV RS, STMP

3012 015150 010437 001244 MOV RS . STMPS

3013 015156 010037 001246 MOV RO.$TMP6

3014 015160 010137 001250 MOV R1.STMP?

3015 015164 106020 18: ERROR  +2

gg}g 015166 000137 015304 JMP BBBDONE

3018 :REPORT FEC INCORRE(CT:

3019 015172 010337 001242 BBBER3: MOV R3,STMP4

3020 015176 010237 001240 MOV R2.STMP3

3021 015202 010037 001246 MOV RO . STMPG

3022 015206 010137 001250 MOV R1.STMP7

3023 015212 104021 18: ERROR  +21

gggg 015214 000137 015304 JMP BBBDONE

3026 :REPORT NO TRAP OCCURRED AFTER TRYING TO DIVIDE

3007 ‘BY ZERO WITH ALL TRAPS ENABLED.

3028 015220 170303 BBBERG: STST  R3 :GET FEC.

3029 015222 170205 STFPS RS ‘GET FPS.

3030 015224 012737 000004 001242 MOV 8, $TMP4

3031 015232 010337 001240 MOV R3.STMP3

3032 015236 010537 001244 MOV RS $TMPS

3033 015242 012737 100200 001246 MOV #100200,8TMP6

3034 015250 010037 001250 MOV RO.STMP?

3035 015254 010137 001252 MOV R1.$TMP10

3036 015260 104022 18: ERROR  +22

gggg 015262 000410 BR BBBDONE

3039 015264 000000 000000 000000 BBBP1: .WORD 0,0,0,0

ggzg 0152764 0123645 054321 023456 BBBP2: .WORD  12345.54321,23456,76543

3042

3043

3044 015304 BBBDONE :

015304 104412 RSETUP ;GO INITIALIZE THE FPS AND STACK; AND

*SEE IF THE USER HAS EXPRESSED
STHE DESIRE TO CHANGE THE SOF TWARE
*VIRTUAL CONSOLE SWITCH REGISTER (MAS
‘THE USER TYPED CONTROL G?).

3045

3046

3054
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3055

000004

104413

~N
[elelelelelelelelals]
paarQhusr Qe Quar Ghuer Gy “Guaer Qe G G
Vi

342 104023

344 104413

104024

104413

140200
3088

3089 015432 104025
3090

3091
3092 015434

3093 015436

104413

\h§§
o
-
N
S
N
N

309
3096 015452
3097 015456

3098 015460 000000

PRT 8

016070

000000

067012

016070

125252

125252

016070
000000
000000
000000

000000

016070
177777
000000
177777

J_ S
MACRO M1113 20~0CT-81 08:27 PAGE 17

.SBTTL TEST # 6 - DIVF TEST

tTEST 6

'THIS IS A TEST OF THE DIVF INSTRUCTION. NOTE THAT A SUBROUTINE IS
'USED TO SET UP THE OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE
'RESULTS
‘e

L
IS 3223222222222 2220222222222222232322d002232RR02020002 0233002220002 32024]

15716:

SCOPE

DIVF TEST

:CHECK DIVF WITH (AC=0).
€CC1:

JTEST DIVF WITH
ccee:

6%:
STEST DIVF WITH
€CC4:

1$:
2%:
3s:
48

LPERR
JSR
.WORD
. WORD
. WORD
0

4
. WORD
ERROR

LPERR

ERROR

LPERR
JSR
.WORD
.WORD
. WORD
0

0

gc DIVFSUB
12345,67012
0.0

12345,67012
+23

AC POSITIVE,

sus
25252

v
‘125252

PC.DIVF
65652.,1
65600,0
40252.1
40052,125252
+24

AC POSITIVE,

PC,DIVFSUB
76400.0
76400.0
40200.0

140200,0
+25

SEQUENCE

2223232323222 224020232302 2222000002222 2022 R RRR00RRdRRddRiadRddtsdd ]

;SET UP THE LOOP ON ERROR ADDRESS.

sAC
JFSRC
;RES

:FPS BEFORE EXECUTION.
sFPS AFTER EXECUTION
;ERROR RESULT

cRESULT BAD.

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

sAC

JFSRC

;RES

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

DIV NORMALIZE FAILURE

FSRC POSITIVE.
:SE1 UP THE LOOP ON ERROR ADDRESS.

sAC

FSRC

;RES

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
;ERROR RES.

;SIGN BAD.

BOTH OPERANDS POSITIVE.

7777

v
‘177777

PC,DIVFSU
56777.,17
546200.0
427771

JSET UP THE LOOP ON ERROR ADDRESS.
sAC
;FSRC

sRES
;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
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TEST # & ~ DIVF TEST

3099 015462 002000 002000 5$: .WORD  2000,2000 :ERROR RES.
g;gg 015466 104023 6s: ERROR  +23
3102 sTEST THE DIVF INSTRUCTION:
3103 015470 tces:
015470 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3104 015472 004737 016070 JSR PC,DIVFSUB
3105 015476 012377 177777 1$: "WORD 12377177777 :AC
3106 015502 012300 000000 28: "WORD  12300.0 *FSRC
3107 015506 040252 125252 33 "WORD  40252.125252  :RES
3108 015512 000000 is: 0 *FPS BEFORE EXECUTION.
3109 015514 000000 0 *FPS AFTER EXECUTION.
3110 015516 177777 177777 5%: LWORD  =1,-1 *ERROR RES.
g}}; 015522 104023 68: ERROR  +23%
3113 TEST DIVIDE ALGORITHM. TEST ROUND CONSTANT.
3114 015524 CCC6:
015524 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3115 015526 004737 016070 JSR PC,DIVFSUB
3116 015532 064600 000001 1$: LWORD  64600,1 :AC
3117 015536 066600 000000 28: "WORD  66600.0 *FSRC
3118 015542 036200 000001 3. .WORD 362001 *RES
3119 015546 000000 48 0 *EPS BEFORE EXECUTION.
3120 015550 000000 0 :FPS AFTER EXECUTION.
3121 015552 003000 003000 58 .WORD  3000,3000 *ERROR RES.
;}gg 015556 104023 6 ERROR  +23
3124 ;TEST DIVF
3125 015560 tecz:
015560 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3126 015562 004737 016070 JSR PC,DIVFSUB
3127 015566 034577 177776 18: "WORD  34877.177776  :AC
3128 015572 023400 000000 28: .WORD  23400.0 *FSRC
3129 015576 051377 177776 38 "WORD  S1377.177776  :RES
3130 015602 000017 4s: 17 ‘FPS BEFORE EXECUTION.
3131 015604 000000 0 ‘FPS AFTER EXECUTION.
3132 015606 003400 003400 5% .WORD  3400.3400 *ERROR RES.
3133 015612 104023 6$: ERROR  +23
3134
3135
3136 :DIVF TEST
3137 015614 tces:
015614 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3138 015616 004737 016070 JSR PC.DIVFSUB
3139 015622 067652 125252 1$: .MORD  67652,125252  ;AC
3140 015626 056500 000000 2s: .WORD  56500.0 ‘FSRC
3141 015632 051343 107070 38 "WORD 51343.107070  :RES
3142 015636 000000 4s: 0 ‘FPS BEFORE EXECUTION.
3143 015640 000000 0 *FPS AFTER EXECUTION.
3144 015642 051543 107070 5%: _WORD  51543,107070  :ERROR RES.
3145 015646 104026 6$: ERROR  +26 ‘DIDN'T INCREMENT THE EXPONENT
%}29 SAFTER DIVID NORMALIZATION.
3148 :DIVF WITH AC NEGATIVE, FSRC NEGATIVE.
3149 015650 tceo:
015650 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3150 015652 004737 016070 JSR PC.DIVFSUB
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(KFPBCO FPI1F FLTG PNT
TEST # 6 -~ DIVF

TEST
160400

104027

104413
004737
040400
140500
140052

104027

104413

104030

104413
004737
060100
040300
060000
000005
000000
060000
104031

PRT 8

016070
000000
000000
000000

000000

016070
000000
000000
125253

125253

016070

000000

000001

016070

000001

000000

L. 5
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SEQUENCF
18: .WORD  140400,0 ;AC
28: "WORD  140500.0 *FSRC
3g. "WORD  040052.125253  :RES
4$: 0 *FPS BEFORE EXECUTION.
0 ‘FPS AFTER EXECUTION.
5$: .WORD  140052,125253  :ERROR RES.
68 ERROR  +27 ‘BAD SIGN.
é2é¥5 WITH AC NEGATIVE AND FSRC POSITIVE.
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,DIVFSUB
1$: .WORD  160077.0 :AC
28: "WORD  40277.0 *FSRC
38 "WORD  160000.0 RES
4$: 7 *FPS BEFORE EXECUTION.
10 “FPS AFTER EXECUTION.
5$: .WORD  60000,0 *ERROR RES.
6%: ERROR  +27 ;BAD SIGN.
é2£¥§ WITH AC POSITIVE AND FSRC NEGATIVE.
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.DIVFSUB
18: _WORD  40400,0 sAC
2s: 'WORD  140500.0 *FSRC
33 "WORD  140052.125253  :RES
i8: i7 *FPS BEFORE EXECUTION.
10 *FPS AFTER EXECUTION.
5$: .WORD  40052,125253  :-ERROR RES.
68: ERROR  +27 :BAD SIGN.
éIE§5 DIVF BOTH OPERANDS POSITIVE AND TRUNCATE MODE.
LPERR :SET UP THE LOUP ON ERROR ADDRESS.
JSR PC,DIVFSUB
18: .WoRD  60100.1 :AC
28: "WORD  4030C.0 *FSRC
38 -WORD  60000,0 RES
48 52 *FPS BEFORE EXECUTION.
40 ‘FPS AFTER EXECUTION.
5$: .WORD 60000, 1 ‘ERROR RES.
68: ERROR  +30 *TRUNCATION ERROR
é%{¥§ WITH POSITIVE OPERANDS AND ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,DIVFSUB
18: .WORD  60100,1 ;AC
28: "WORD  40300.0 *FSRC
33 "WORD 600001 *RES
i8: 5 ‘FPS BEFORE EXECUTION.
0 *FPS AFTER EXECUTION.
58 .WORD  60000,0 *ERROR RES.
68: FRROR  +31 *ROUND ERROR.




n_S
CKFPBCO FP11F FLTG PNT PRT B MACRO M1113  20-0CT-81 08:27 PAGE 17-3 SEQUENCE
TEST # 6 - DIVF TEST

gsgg 016064 000137 016314 P CCCOONE ;GO TO NEXT TEST.

3206 :THIS SUBROUTINE, DIVFSUB, IS CALLED TO SET UP, EXECUTE

%ggg SAND CHECK THE RESULT OF A DIVF INSTRUCTION. IT IS CALLED THUS:
3209 : JSR PC.DIVISUB

3210 : ACARG: .WORD XX ;AC OPERAND

3211 : FSRCARG: .WORD  X.X *FSRC OPERAND
3212 : RES: JWORD  X.X “EXPECTED RESULT
3213 : FPSB: .WORD X *FPS BEFORE EXECUTION
3214 : FPSA: .WORD X ‘FPS AFTER EXECUTION
3215 : ERRES: .WORD X, X *ERROR RESULT
3216 : ERR: ERROR  +X "RESULT ERROR
gg}g ; CONT: *RETURN ADDRESS
3219 STHE UFERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
3220 “FPSB IS LOADED INTO THE FPS. THE INSTRUCTION, DIVF IS EXECUTED.
3221 *AFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE

3302 *EXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS

3223 ‘IS CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
3224 *INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT IT
3225 1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IF
3226 ‘THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO
3227 "THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
3528 "THEN THE FAILURE IS REPORTED IN DIVFSUB AND CONTROL IS PASSED TO
3229 “CONT. IF NO ERRORS ARE DETECTED THEN DIVFSUB RETURNS CONTROL
3239 :TD CONT.

3232 016070 012601 DIVFSUB: MoV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS.
3233 076072 012700 000200 MoV #200,RO :SET FD MODE.

3234 016076 170100 LDFPS RO

3235 016100 010100 MOV R1,RO ;LOAD THE AC OPERAND.

3236 016102 172410 LDD (rO) ,ACO

3237 016104 016100 000014 MOV 14(R1) ,RO :LOAD THE FPS

3238 016110 170100 LDFPS RO

3239 016112 012737 016126 001236 MOV #1$,8THP2

3240 016120 010100 MOV R1,RO

§52} 016122 062700 000004 ADD #4.RO :ESTABLISH A POINTER TO FSRC.
gszz 016126 174410 1$: DIVF (RO) ,ACO STEST INSTRUCTION.

3245 016130 170204 STFPS  Ré :GET THE FPS.

3246 016132 012700 000290 MOV #200,R0 *SET FD MODE

ggz; 016136 170100 LDFPS RO

3249 016140 012700 016304 MoV #DIVFT RO :GET THE RESULT OF THE DIVF.

gsg? 016144 174010 STD ACO, (RO)

3252 016146 010102 MOV R1,R2 :SAVE THE DATA IN CASE OF ERROR.
3253 016150 010237 00124( MOV R2.$STMP3

3254 016156 062702 000004 ADD #4.R2

3255 016160 010237 001242 MOV R2.STMPL

3256 016164 062702 000004 ADD #4.R2

3257 016170 010237 001244 ) MOV R2.$TMPS

3258 016174 012737 016304 001246 MOV #DIVFT,$TMPG

3259 016202 010437 001250 KOV RS, $TMP7

3260 016206 016137 000016 00152 MoV 16(R1),3TMP.0
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TEST # 6 - DIVF

3261

3262 016214
3263 016220
3264 016222
3265 016230
3266

3267 016232
3268 016236
3269 016240
3270

3271 016244

3272 016250
3273 016252
3274 0162¢0

3275
3276 016262
3277
3278 016264
3279 016270
3280
3281 016272

3282 016272
3283 016274

3284

3285 016300
3286 016300
3287 016302

3288

3289 016304

3290

3291 016314
016314

3292
3293
3300

TEST

001004
010102
062702
000112

104023
0001¢*

104032
000774
000000

104412

PRY B

000010

000002 000012

000016
000026
000020
000002

000022
000024

000026

000000 000000

108:

—d b ad kb
oWV o=
P Pen

DIVFT:
CCCDONE :

ERRCM

B8R
.WORD

RSETUP

N 5
MACRO M1113 20-0(CT-81 08:27 PAGE 17-4

(RO) ,10(R1)
108
2(RJ),12(R1)
108

10(R1) ,R&
158

26(R1)
(?0).20(R1)

11$
2(R0) ,22(R1)
118

R1,R2
#24 ,R2

(R2)
+23
26(R1)

+32
138

0,0,0.0

SEQUENCE

;1S THE RESULT CORRECT?
<IF INCORRECT BRANCH.

s1S FPS CORRECT?
s1F INCORRECT BRANCH.
:IF NO ERRORS OCCURRED RETURN.

;DOES THE INCORRECT RESULT
JMATCH THE ANTICIPATED INCORRECT RESULT.

;BRANCH IF NO.

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

;REPORT RESULT INCORRECT.

;REPORT FPS INCORRECT.

;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?).
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3301

016316 000004

3302
330
3304 016320
016320 104413
3305 016322 004737
3306 016326 034277
3307 0116336 040277
3308 016346 034200
3309 016356 000200
3310 016380 000200
3311 016362 177777
3312 016372 104033
3313
3314
3315 016374
016374 104413
3316 016376 004737
3317 016402 134277
3318 016412 040277
3319 016422 134200
3320 016432 000207
3331 016434 000210
3350 (16436 177777
3323 016446 104033
3324
3325
3326 016450
016450 104413
3327 016452 004737
3328 016456 134300
3399 016466 140300
3330 016476 034200
3331 016506 000250
3332 016510 000240
1333 016512 034200
333, 016522 104035
3335
3334
3337 016524
7016524 104413
3338 016526 004737
3339 016532 034300
3340 016542 140300
3341 016552 134200
3342 016562 000207
3343 016564 000210
3344 016566 134200
3345 018576 104036

PRT B

017010
000000
000000
000000

177777

017010
000000
000000
000000

177777

017010

000600

000000

017010
000000
000000
000000

00€0C0

8B 6
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000000
000000
000000

177777

000000
060000
000000

1772777

000000
000000
000000

000000

000000
000000
000000

000000

.SBTTL TEST # 7 - DIVD TEST

°:ltttttttttttttttttttttiittttttttt.ttttttttttttttt.ttttttttttttt

SeTEST 7
X

DIVD TEST

;'THIS IS A TEST OF THE DIVD INSTRUCTION. NOTE THAT A SUBROUTINE IS
;*USED TO SET UP THE OPERANDS. EXECUTE THE INSTRUCTION AND CHECK THE RESULTS.
2

B2 3233222382332 2222323323 322220402323 2323R 0022303220230 030020022233842232322232223]3}]

7ST7:  SCOPE
;DIVD TEST WITH
pDD1:

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

-C,DJVDSUB
34277.0,0.0 :AC
40277,0.0.0 sFSRC
34200.0.0.0 :RES

;RE

;FPS BEFORe EXECUTION.
sFPS AFTER EXECUTION.
=1,-1.-1.-1 ;ERROR RES.

:DIVD WITH AC NEGATIVE AND FSRC POSITIVE IN TRUNCATE MODE.

sSET UP THE LOOP ON ERROR ADDRESS.

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

°}3-1,'1.‘1 :ERROR RESULT.

+

OPERANDS BOTH NEGATIVE AND IN TRUNCATE MODE.
sSET UP THE LOOP ON ERROR ADDRESS.

PC.DIVDSUB
134300,0,0,1  :AC

140300:0.0,0  -FSRC
34200,0.0.6 RES

sFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
34200,0.0.1 .ERROR RES.

+35 sTRUNCATION ERROR.

BgéZD WITH AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.

LPERR
JSR
1$: .WORD
28: .WORD
3s: . WORD
4%: 200
200
5¢: .WORD
6%: ERROR
DDD2:
LPERR
JSR
1% .WORD
23 .WORD
33 .WORD
43 207
210
5% .WORD
6% ERROR
;DIVD TEST WITH
LPERR
JSR
19 .WORD
2% .WORD
3s .WORD
43 250
240
5$ .WORD
63 ERROR
LPERR
JSR
18: . WORD
2%: .WORD
3s: .WORD
4S: 207
210
5%: .WORD

6%: ERROR

;SET UP THE LOOP ©» ERROR ADDRESS.

¢
$%00,0,0,1 :AC
32306.6,6,? *FSRC

sRES

sFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
134200,0,0.,0 sERROR RES.

+36 :ROUND ERROR.
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104033

104413

017002
017004

104033
000137

"O_FPY1F FLTG PNT PRT B

017910
000000

125253

177777

017010
170360
170360
170360
170360
00C900

177777

017250
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000000
000000

177777

000000
000000

177777

000000

177777

;DIVD TEST
DDDS:
LPERR
JSR
1%: .WORD
2$: .WORD
3s: .WORD
. WORD
48: 7647
7650
5%: .WORD
6%: ERROR
:DIVD TEST WITH
DDD6:
LPERR
JSR
1$: .WORD
2%: .WORD
3s: .WORD
.WORD
48: 7707
7710
5%: .WORD
6s: ERROR
:DIVD TEST.
DDD7:
LPERR
JSR
1$: .WORD
.WORD
2s: .WORD
.WORD
3s: . WORD
48: 7717
7700
S5§%: .WORD
6%: ERROR
JMP

SEQUENCE

;SET UP THE LOOP ON ERROR ADDRESS.

PC,DIVOSUB
100400,0,0,0  ;AC
500,0,0.0 *FSRC
14C052,125252  :RES
125252.125252
;FPS BEFORE EXECUTTON.
‘FPS AFTER EXECUTION.
-%3-1,-1,-1 “ERROR RES.
+

AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.

sSET UP THE LOOP ON ERROR ADDRESS.

PC,DIVDSUB
400,0,0,0 :AC
100500.0,0,0  :FSRC
160052.195252  :RES
125252.,125253
:FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
«1,-1,-1,-1 JERROR RES.
+3%
;SET UP THE LOOP ON ERROR ADDRESS.
PC,DIVDSUB
170360,170360  :AC
170360.170360
170360.170360  :FSRC
170360170360
40200,6,0.0 :RES
;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
-1,~1,~1,~1 *ERROR RES.

DDDDONE ;GO TO NEXT TEST.

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

;AND CHECK THE RESULT OF A DIVD INSTRUCTION. IT IS CALLED THUS:

; JSR PC,DIVDSUB

; ACARG: .WORD  X,X,X,X :AC_OPERAND

: FSRCARG:.WORD X, X,X,X sFSRC OPERAND

: RES: LORD XL XL XLX SEXPECTED RESULT

; FPSB:  .WORD X ;FPS BEFORE EXECUTION
H FPSA:  .WORD X ;FPS AFTER EXECUTION
; ERRES: .WORD X, X,4,X :ERROR RESULT

; ERR: ERROR  +X :RESULT ERROR

; CONT: sRETURN ADDRESS
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TEST # 7 - DIVD TEST

3400 ;
3401 ;THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
3402 ;FPSB 1S LOADED INTO THE FPS. THE INSTRUCTION, DIVD 1S EXECUTED.
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TEST # 7 - DIVD TEST

3404

2,05

3406

34,07

3408

3409

3410

%1

312

3413

%14

3,15 017010 012601
316 017012 012700
317 017016 170100
3,19 017020 010100
2,20 017022 172410
321 017026 016100
%22 017030 170100
3423

324 017032 012737
3,25 017040 0101
34,26 017042 062700
3427

3,28 017046 174410
3429

3,30 017050 170204
331 017052 012700
34,32 017056 170100
3433

3,34 017060 012700
3,35 017064 174010
3436

3,37 017066 010102
34,38 017070 010237
3,39 017074 062702
3,40 017100 010237
3441 017104 062702
3442 017110 010237
343 017114 012737
3444 017122 010437
3445 017126 016137
3446

3447 017134 010102
3448 017136 062702
3449 017142 012703
3,50 017146 012705
3451 017152 022223
3452 017154 001006
353 017156 077503
3455 017160 026104
3456 017164 001023
357 017166 000161
3458

34,59 017172 010102
3460 017174 062702

000200

000030

017046
000010

000200

017240

001240
000010

0
000032

000020
017240
000004

000032
000046

000034

E 6
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;AFTER THE EXc FUTION THE RESULT IS CHECKED AGAINST THE

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

21S CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
JINCORRECT 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 TO

sTHE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
;THEN THE FAILURE 1S REPORTED IN DI1VDSUB AND CONTROL IS PASSED TO
¢ CON%F NO ERRORS ARE DETECTED THEN DIVDSUB RETURNS CONTROL

MOV (SP)+,R1

#200,R0
RO

R1,RO
(RO) ,ACO
30(R1).RO
RO
#18,$TMP2
R1,RO
#0.R0
(RO) ,ACO
R4
#200,R0
RO

#DIVDT RO
ACO, (RO)

R1,R2

R2 STMP3
#0,R2
R2,§TMP4

210 R2
R2,$THPS
lDlVDT.;THPb

R4, 3TMP
32(R1) ,$THPI0

#4 RS
(RO)+, (R3)+
108

RS, 2
32(R1).R4
158

46(R1)

R1,M2
#34 ,R2

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

JSET UP THE ACO OPERAND.

;LOAD THE FPS.

ESTABLISH A POINTER TO FSRC.
cEXECUTE THE TEST INSTRUCTION.
;GET THE FPS.

:SET FD MODE.

JGET THE RESULT.

:SAVE DATA IN CASE OF ERROR.

sCHECK THE RESULT.

JBRANCH IF RESULT INCORRECT.

;1S FPS CORRECT?
sBRANCH IF INCORRECT.

;WAS INCORRECT RESULT ANTICIPATED?
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TEST # 7 - DIVD TEST

3461 017200 012703 017240 MOV #DIVDT.R3

3,62 017206 012705 000004 MOV #4 RS

3,63 017210 022223 118: CMP (R2)+, (R3)+

3,64 017212 001005 BNE 128 ;BRANCH IF NO.

3,65 017214 077503 S08 RS,11$

3,66 017216 010102 MOV R1.R? :1F THE INCORRECT RESULT WAS

3467 017220 062702 000044 ADD #4k,R2 SANTICIPATED RETURN TO THE

3,68 ‘ERROR REPORT IN THE CALLING

%293 017224 000112 JMP (R2) *ROUTINE.

3471 017226 128: ;REPORT RESULT INCORRECT.

3,72 017226 104033 13$:  ERROR  +33

%2;2 017230 000161 000046 148:  JMP 46(R1)

3475 017234 158: ;REPORT FPS INCORRECT.

3,76 017234 104036 168:  ERROR  +34

gzgg 017236 000774 B8R 148

gzgg 017240 000000 000000 000000 DIVDT: .WORD €,0,0.0

3481 017250 DDDDONE :

017250 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 CONTROL G?7).

3482

3,83
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TEST # 10 - MULF TEST

3492
017252
3493
3494
3495 017254
017254
3496 017256
3497 017262
3498 017266
3499 017272
3500 017276
3501 017300
3502 017302
3503 017306
3504
3505
3506 017310
017310
3507 017312
3508 017316
3509 017322
3510 017326
3511 017332
3512 017334
3513 017336
3514 017342
3515
3516
3517 017344
017344
3518 017246
3519 017352
3520 017356
3521 017362
3522 017366
3523 017370
3526 017372
3525 017376
3526
3527
3528 017400
017400
3529 017402
3530 017406
3531 017412
3532 017416
3533 017422
3534 017426
3535 017426

000004

1064413

177777
104037

104413
004737
071625
000000
000000
000013
000004
177777
104037

104413
004737
000000
071625
000000
007500
007504
177777
104037

104413
004737
040200
040177

140177

PRT B

020034
000000
000000
000000

177777

020034
034435
000000
000000

177777

020034
000000
153443
000000

177777

020034
000000
177777
177777

177777

6
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.SBTTL TEST # 10 - MULF TEST

(S2 23212132323233238233232332322322222323 233232323232 3232232 2323223322823 320R 2222233/

s«TEST 10

ok

;*THIS IS A TEST OF THE MULF INSTRUCTION. IT MAKES USE OF A SUBROUTINE
;*«TO SET UP THE OPERANDS, EXECUTE THE MULF INSTRUCTION AND CHECK THE

s *RESULTS.
s %

MULF TEST

‘:ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

TST10:

:MULF WITH (AC=0)
EEE3:

sMULF WITH AC
EEES:

23:
3s:
4%:

5%:

SCOPE

:MULF WITH (FSRC=AC=0)

EEE1:
LPERR
JSR PC ,MULFSUB
.WORD 0.0
"WORD 0.0
"WORD 0.0
7517
7504
.WORD  ~1,-1
ERROR  +37
LPERR
JSR PC.MULF SUB
LWORD 71625, 3443
.WORD 0.0
WORD 0.0
i3
4
.WORD  =1,-1
ERROR  +37
LPERR
JSR PC ,MULF SUB
L.MORD 0O
WORD  071625,153443
JWORD 0.0
7500
7504
JWORD  -1,-1
ERROR  +37

POSITIVE AND FSRC

LPERR
JSR PC ,MULF SUB
_WORD  40200,0
“WORD  40177.-1
JWORD  40177.-1
67
LWORD  140177,-1

JSET UP THE LOOP ON ERROR ADDRESS.

JAC

JFSRC

JRES

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

;SET UP THE LOOP ON ERROR ADDRESS.

sAC

;FSRC

JRES

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

;sSET UP THE LOOP ON FRROR ADDRESS.

sAC

:FSRC

:RES

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

POSITIVE IN ROUND MODE.

;SET UP THE LOOP ON ERROR ADDRESS.

sAC

:FSRC

;RES

;FPS BEFORE EXECUT]ION.
;FPS AFTER EXECUTION,
JERROR RES.

SEQUENCE
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3559 0

2
3563 017524
017524
3564 017526
3565 017532
3566 017536
3567 017542
3568 017546
3569 017550
3570 017552
3571 017556

3572

3573
3574 017560
7560

3582 017612
3583

584
3585 017614
017614

104041

104413
004737
040177
0640200
060177
000040
000040
037777
106042

104413

106043

104413
004737
017500
023652
003177

176707

000007
000010
076507
104041

104413
004737
140200

PRT B

020034
000000
000000
000000

000000

020034

177777

177777

020034
000000
000000
102000

102000

020034
000000

H 6
MACRO M1113 20-0CT-81 08:27 PAGE 20-1

6%: ERROR
:MULF WITH AC
€EEES:
LPERR
JSR
1$: .WORD
2%: .WORD
Is: .WORD
'A ¥ 40
40
b3 ¥ .WORD
6s: ERROR

;MULF WITH BOTH
EEEG6:

LPERR

JSR
1%: .WORD
2$: .WORD
3s: .WORD
48 62
S$: .WORD
6%: ERROR

;MULF WITH BOTH
EEE7:

LPERR

JSR
1%: .WORD
2$: .WORD
3s: .WORD
4 76417

7400
5%: .WORD
6%: ERROR
IMULF WITH AC
EEES8:

LPERR

JSR
18%: -WORD
2%: .WORD
3s: . WORD
48 7

10
7%: .WORD
6%: ERROR
JMULF WITH AC
EEEY:

LPERR

JSR
1%: .WORD

POSITIVE AND FSRC

POSITIVE AND FSRC

NEGATIVE AND FSRC

SEQUENCE

+41 sBAD SIGN.
POSITIVE IN TRUNCATE MODE.

sSET UP THE LOOP ON ERROR ADDRESS.

PC ,MULF SUB
40177,-1 ;AC
40200.0 SFSRC
401771 *RES
:FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
37777.-1 *ERROR RES.
+42 SST 252 TO 044 INTO 444 (BUT Y62)

sMUL. NORMALIZATION FAILURE.
OPERANDS POSTTIVE NORMALIZE TEST.
;SET UP THE LOOP ON ERROR ADDRESS.

PC,.MULFSUB
40100.0 sAC
40100,0 JFSRC
40020.0 JRES
;FPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.
42040,0 JERROR RES.
+43 ;ST 252 TO 444 INTO 042 (BUT Y62)

;MUL. NORMALIZATION FAILURE.
OPERANDS POSITIVE IN ROUND MODE.
sSET UP THE LOOP ON ERROR ADDRESS.

PC ,MULFSUB
17500.0 :AC
23652.125252  -FSRC
3177, *RES
*FPS BEFORE EXECUTION.
‘FPS AFTER EXECUTION.
-1,-1
+37

NEGATIVE IN ROUND MODE.
sSET UP THE LOOP ON ERROR ADDRESS.
PC MULF SUB

403420 sAC
176542.0 *FSRC
176707.102000  :RES

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

POSITIVE IN ROUND MODE.
:SET UP THE LOOP ON ERROR ADDRESS.
;AL

76507 ,102000
+41

PC MULFSUB
166200.0

72




3
3596 017650
017650
3597 017652
3598 017656
3599 017662
3600 017666
3601 017672
3602 017674
3603 017676
ggo« 017702

s SEEEEEey
N=OO ONO NS WN=O

3628

3629 017774
017774

3630 017776

3631 020002

3637 020026
3638
3639 020030
3640

P11F FLYG PNT
- MULF TEST

007417
107417
000000
000010
007417
104041

104413

1040461

104413
004737
140300
160000
060100
000010
000000
060100
106044

104413
004737
060000
140300
160100
007547
007550
160100
104045

104413

000137

PRT 8

007417
007417

007417

020034

000000

000000

020034
000000
000001
000002

000001

020034
000001
000000
000001

000001

020034

000001

000002

020260

6
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28: WORD  7417,7417 :FSRC

3s. "WORD  107417.7417 ‘RES

48: 0 *FPS BEFORE EXECUTION.
10 “FPS AFTER EXECUTION.

5$: LMORD  7417.7617 *ERROR RES.

68: ERROR  +41 *BAD SIGN.

éEE%B WITH BOTH OPERANDS NEGATIVE IN ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,MULF SUB

1$: .WORD  144600.0 :AC

28: "WORD 1540000 *FSRC

3. .WORD  60400,0 “RES

4$: i7 *FPS BEFORE EXECUTION.
0 ‘FPS AFTER EXECUTION.

58: .WORD  160400,0 ‘ERROR RES.

€s: ERROR  +41 *BAD SIGN.

égg%q BOTH OPERANDS NEGATIVE IN ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MULF SUB

18: .WORD  140300.0 ;AC

28: "WORD 1600001 *FSRC

3s. "WORD 60100, *RES

is: 10 *FPS BEFORE EXECUTION.
0 'FPS AFTER EXECUTION.

58: .WORD  60100,1 *ERROR RES.

68: ERROR  +44 *ROUND FAILURE.

égg%g WITH AC POSITIVE AND FSRC NEGATIVE IN TRUNCATE MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MULF SUB

18: .WoRD 600001 :AC

28: "WwORD  140300.0 “FSRC

38: "WORD 1601001 ;RES

48 7547 *FPS BEFORE EXECUTION.
7550 “FPS AFTER EXECUTION.

5$: .WORD  160100,1 "ERROR RES.

68 ERROR  +4S *TRUNCATION ERROR.

égg%g WITH AC POSITIVE AND FSRC POSITIVE IN ROUND MODE.
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MULFSUB

18: LWORD  40277.0 ;AC

28: .WORD 600001 *FSRC

3g: "WORD  60077.1 *RES

48: 14 *FPS BEFORE EXECUTION.
0 ‘FPS AFTER EXECUTION.

58: .WORD  60077,2 *ERROR RES.

68: ERROR  +44 *ROUND FAILURE. CONSTANT BAD.

JMP EEEDONE :GO TO THE NEXT TEST.

73
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3650

333 IARRAAAAAA
WA~ OO 00NN N —

333

7 020034
3668 020036
3669 020042
3670 020044
3671 020046
3672 020050
3673 020054
3674 020056
3675 020064
3676 020066

3677
3678 020072
3679
3680 020074
3681 020076
3682 020102

3683
3684 020104
3685 020110
3686

3687 020112

3695 020152
3696
3697 020160

—_— N
&H

-—h
K2R
AONONONOO
NN
NOWN
~NN N

000200
000014

020072
000004

000200

020250

001240

0
000016
000010

J
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001236

001246
001252

;THIS SUBROUTINE, MULFSUB, IS CALLED TO SET UP, EXE
JAND CHECK THE RESULT OF A MULF INSTRUCTION. IT IS

C,MULFSUB

JSR P
ACARG: .WORD XX
FSRCARG: .WORD  X,X
RES: .WORD X, X
FPSB: .WORD X
FPSA: .WORD X
ERRES WORD XX
ERR: ERROR  +X
CONT:

CUTE
CALLED THUS:

sAC _OPERAND

;FSRC OPERAND
JEXPECTED RESULT

;FPS BEFORE EXECUTION
JFPS AFTER EXECUTION
JERROR RESULT

JRESULT ERROR

RETURN ADDRESS

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

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

;1S CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
;INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT 'T
;1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IF
;THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO
JTHE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
;THEN THE FAILURE IS REPORTED IN MULFSUB AND CONTROL IS PASSED TO
:ggszn{F NO ERRORS ARE DETECTED THEN MULFSUB RETURNS CONTROL

MULFSUB:

1%:

MOV
LDFPS
MOV
LDD
MOV
LDFPS
MoV
MOV
ADD
MULF
STFPS

MOV
LDFPS

MOV
#200,R0
RV

R1.RO
(ROY ,ACO
14(RY) .RO
RO
#1$,$TMP2
R1,R0
#4,RO

(RO) ,ACO

R4

#200,R0

RO

#MULFT RO
ACO. (RO)
R1.R2
R2.$TMP3
#6.R
R2.$TMP4

24 R2
R2.$TMPS
AMOLF T ,$TMP6
R4, STMP7
16(R1),$TAP10
(RO),10(R1)

(SP)+,R1

:GET A POINTER TO THE ARGUMENTS.

;SET FD MODE
sLOAD THE AC OPERAND.
;LOAD THE FPS

;ESTABLISH A POINTER TO FSRC.
sTEST INSTRUCTION.

JGET THE FPS.

;SET FD MODE

JGET THE RESULT OF THE MULF.

:SAVE THE DATA IN CASE OF ERROR.

;1S THE RESULT CORRECT?

SEQUENCE
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3698 020164 001011
3699 020166 026061
%;0? 020174 001005

0
3702 020176 026104
3703 020202 0€1020
g;gg 020204 000161
3706 020210 (021061
3707 020214 001010
3708 020216 026061
3709 020224 001004

3710
3711 020226 010102
3712

]
3713 020230 062702
3714 020234 000112
3715

3716 020236

3717 020236 104037
3718 020240 000161
3719

3720 020244

3721 020244 104040
3722 020246 00077

3723
3724 020250 000000
3725

3726 020260
020250 104412

K 6
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000002 000012

000016
000026
000020
000002 000022

00002¢

000026

000000 000000

108:

— b b b b
O N —
N AN

MULFT:
EEEDUNE :

BNE
CMP
BNE
CMP

BNE
JMP

ERROR

ERROR
BR

.WORD

RSETUP

;1F INCORRECT BRANCH.

108

2(R0) ,12(R1)

108

16(R1) ,R4 :1S FPS CORRECT?

158 s1F INCORRECT BRANCH.

26(R1) :1F NO ERRORS OCCURRED RETURN.

(RO) ,20(R1) ;DOES THE INCORRECT RESULT

118 JMATCH THE ANTICIPATED INCORRECT RESULT.
2(R0),22(R1)

118 ;BRANCH IF NO.

R1,R2 ;1T MATCHED SO RETURN TO THE ERROR
JREPORT AT THE CALLING ROUTINE.

#24 ,R2

(R2)

37 ;REPORT RESULT INCORRECT.
+

26(R1)

JREPORT FPS INCORRECT.

+40

13%

0.0,0.0

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

sTHE DESIRE TO CHANGE THE SOF TWARE
sVIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).
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TEST # 11 - MULD

3737

020262

3740 020264

020264
3741 (20266
3742 020272

3752 020340

020340
3753 020342
3754 020346
3755 020356
3756 020366
3757 020376
3758 020400
3759 020402
3760 020412

3763 020414

3774 820470
3775 020472

3778
3779 020516
3780 020526

TEST

000004

104413

106047

104413
004737

104050

104413

104051

104413

PRT B

020550
00000
177777
177777

177777

020550
000000
177777
177777

000000

020550
177777
000000
000000

177777

L 6
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000000

000000
177777
177777

000000

177777
000000
000000

177777

000000

177777

.SBTTL

TEST # 11 - MULD TEST

N 2222222222332 22732223 2203820222000 RR R TR R 22 dldddd)

SATEST N MULD TEST
X

*«THIS IS A TEST OF THE MULD INSTRUCTION. NOTE THAT A SUBROUTINE IS
:*USED TO SET UP THE OPERANDS, EXECUTE THE MULD INSTRUCTION AND
;wCHECK THE RESULTS.

.

N2 2222222222223 222322232322332 2323222222222 2202200020200 R02R2RdRddd]

TST11:
:gg%o TEST WITH AC POSITIVE AND FSRC POSITIVE.

F

b3 ¥
63:

SCOPE

LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC MULDSUB
.WORD 40?09,0{0.? :AC

.WORD 2377 .~1 FSRC
LWORD  23777,-1,-1,-1 (RES
217 ;FPS BEFORE EXECUTION.
200 sFPS AFTER ECECUTION.

.WORD  23777,-1.0,0 :ERROR RES.
ERROR  +47 ;BAD CONSTANT USED IN ALGOR]THM
;USED 24 INSTEAD OF 56.

é??%b TEST WITH BOTH OPERANDS POSITIVE TRUNCATION TEST.

LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.MULDSUB

LWORD  65400.0,0,1 sAL

‘WORD  37577.-1.<1,-2 :FSRC

WORD  64777.-1.-1.-1 :RES
247 ‘FPS BEFORE EXECUTION.
240 *FPS AFTER EXECUTION.
.WORD  65000.0.0,0 *ERROR RES.
ERROR  +50 *TRUNCATION ERROR.
ﬁ??%” TEST WITH BOTH OPERANDS NEGATIVE IN ROUND MODE.
LPERR sSET UP THE LOOP ON ERROR ADDRESS.
JSR PC  MULDSUB
LWORD  137577.~1,-1,-2 :AC
"WORD  165400.0,0,1°  :FSRC
.WORD  65000,0.0.0 *RES
7717 ‘FPS BEFORE EXECUTION.
7700 ‘FPS AFTER EXECUTION.
.WORD  64777,-1,-1,-1 :ERROR RES.
ERROR  +51 *ROUND ERROR.
TEST WITH AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,MULDSUB
.WOrRD 17500,0,0,0 :AC
"WORD  123652.125252  :FSRC
"WORD  125252.125252
"WORD  103177.-1.<1,-1

;RES
200 JFPS BEFORE EXECUTION.
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MACRO M1113  20-0CT-81 08:27 PAGE 21-1 SEQUENCE

TEST # 11 - muLD TEST

3781 020530
3782 020532
3783 020542

37
3785 020544
37

58

S
VNN WN O

3820 020570
3821

000210 ;FPS AFTER EXECUTION.

210
. WORD

103200 000000 000000 S$: 103200,0,0,0  :ERROR RES.
104052 68 ERROR  +52 *ROUND ERROR (BAD CONSTANT).
000137 021010 WP FFFDONE
;THIS SUBROUTINE, MULDSUB, IS CALLED TO SET UP, EXECUTE
:AND CHECK THKE RESULT OF A MULD INSTRUCTION. IT IS CALLED THUS:
; JSR PC.,MULDSUB
ACARG: .WORD  X.X,X,X :AC OPERAND
; FSRCARG: .WORD X, X, X, X ;FSRC OPERAND
: RES: WORD  X.XJX.X *EXPECTED RESULT
: FPSB-  .WORD X ‘FPS BEFORE EXECUTION
: FPSA: .WORD X “FPS AFTER EXECUTION
: ERRES: .WORD  X,X,X,X *ERROR RESULT
ERR: ERROR +X ;RESULT ERROR
: CONT: "Rt 7uRn ADDRESS
“THE OPERANDS ARE SET UP (USING ACO FOR THE AC GPERAND'. THEN
“FPSB IS LOADED INTO THE FPS. THE INSTRUCTION, MULD IS EXECUTED.
*AFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE
TEXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS
*IS CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
“INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT IT
1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IFf
{THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO
“THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
“THEN THE FAILURE 1S REPORTED IN MULDSUB AND CONTROL IS PASSED T0
:$8~Z6N%F NO ERRORS ARE DETECTED THEN MULDSUB RETURNS CONTROL
012601 MULDSUB: MoV (SP)+ ,R1 :GET A POINTER TO THE ARGUMENTS.
012700 000200 MoV #200,R0 sSET FD MODE.
170100 LDFPS RO
010100 MOV R1,RO :SET UP THE ACO OPERAND.
172410 LDD (RO) ,ACO
016100 000030 MOV 30(R1) RO :LOAD THE FPS.
170100 LDFPS RO
012737 020606 001236 MoV #13,$THP2
010100 MOV R1,RO ;ESTABLISH A POINTER TO FSRC.
062700 000010 ADD #10,R0
171010 13 MULD  (RO),ACO :EXECUTE THE TEST INSTRUCTION.
170204 STFPS  Ré :GET THE FPS.
012700 000200 ROV #200,R0 *SET FD MODE.
170100 LDFPS RO
012700 021000 MOV #MULDT RO ;GET THE RESULT.
174010 STD ACO., (RO)
010102 nov R1,R2 :SAVE DATA IN CASE OF ERROR.
010237 001240 MOV R2.$TMP3
062702 000010 ADD #10,R2
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TEST # 11 - mMULD TEST

3838

EEEERERES

&
o~
S NN 2O OVDNONVN NN —=O

gEpEsgsEeay
SIELRRAINLE

020714
020716

020720
020724
020726

020732
020734
020740
020744
020750

020756
020760
020764
020766
020766
020770
020774
020774
020776
021000

021010
021010

o
—
o
N
(V)
~

K2 2222

[e]lelele)
ON) ~d =

062702
000112

1046246
000161

104046
000774
000000

104412

001242
000010
001244
021000
001250
000032

000020
021000
000004

000032

000046

000034
021000
000004

000044

000046

000000

N 6
MACRO M1113 20-0(T1-81 08:27 PAGE 21-2

MOV R2 srn94
ADD 210, R2
MOV R2.$TMPS
0012+6 MOV #MULDT , $TMPG
MOV R4, STMP7
001252 MOV 32(R1),$TMP10
MOV R1,R2
ADD #20,R2
MOV IHULDY R3
MOV #4 RS
2s: CMP (Ré)» (R3)+
BNE 10
$08 RS, zs
cMP 32(R1) R4
BNE 15$
JMP 46(R1)
108: MoV R1,R2
ADD #34 ,R?2
MOV #MULDT.R3
MOV #4 RS
118: CMP (R2)+, (R3)+
BNE 128
S08 RS.11$
MOV R1.R2
ADD 244 ,R2
IMP (R2)
128:
138:  ERROR  +246
148:  JMP 46(R1)
15%:
168:  ERROR  +46
B8R 148
000000 MULDT: .WORD 0,0,0,0
FFFDONE :
RSETUP

SEQUENCE

JCHECK THE RESULT.

sBRANCH [F RESULT INCORRECT.

:1S FPS CORRECT?
sBRANCH JF INCORRECT.
JRETURN.

:WAS INCORRECT RESULT ANTICIPATED?

;BRANCH IF NO.

:IF THE INCORRECT RESULT WAS
JANTICIPATED RETURN TO THE
:ERROR REPORT IN THE CALLING
JROUTINE.

;REPORT RESULT INCORRECT.

;REPORT FPS INCORRECT.

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

sTHE DESIRE TO CHANGE THE SOF TWARE
:VIRTUAL CONSOLE SWITCH REGISTER (hAS
*THE USER TYPED CONTROL G?)

STEST TITLE:UNDER/OVERFLOW, USING MULF WITH TRAPS DISABLED
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MACRO M1113 20-0CT-81 08:27 PAGE 22

SEQUENCE

TEST # 12 -~ SEE COMMENT ABOVE FOR TEST TITLE
3892 .SBTTL (EST # 12 - SEE COMMENT ABOVE FOR TEST TITLE
23132 222222222333323332323322222323 2820823333322 223222 2222202202203/
-resr 12 SEE COMMENT ABOVE FOR TEST TITLE
S“THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW CONDITIONS USING
tTHE MULF INSTRUCTION WITH TRAPS DISABLED. NOTE THAT A SUBROUTINE
“x]S USED TO SET UP THE CPERANDS, EXECUTE THE MULF INSTRUCTION AND
-cuecx THE RESULTS.
. 't't'tt't'tttt't"tt"'t'tt't'ttttttttt*ttttttttt'ttttttttttttt
893 021012 000004 t§712:  SCOPE
3894 ,uuoeanou WITH EXPONENT OF RESULT = -129
3895 021014 11
021014 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3896 021016 0046737 021240 JSR PC,OVUNFNT
3897 021022 020200 000000 18: _WORD  20200.0 ;AC
3898 021026 020000 000000 28: "WORD  20000.0 “FSRC
3899 021032 000000 000000 38 "WwORD 0,0 ThES
900 021036 177777 177777 .$: ‘WORD  ~1,-1 *ERROR RES.
3901 021042 000000 5$: 0 *FPS BEFORE EXECUTION.
3902 021044 000004 4 ‘FP5S AFTER EXECUTION.
3903 021046 000012 68: 12 FEC
3904 021050 177777 -1 ‘FLAG
3905 021052 104117 7%: ERROR +117 ;ST 331 TO 155 INTO 115 (BUT FIUV)
3906 021054 000401 R 8s
3907 021056 104114 ERROR  +114
gggg 021060 8$:
3910 SUNDERFLOW, WITH EXPONENT OF RESULT = =193
3911 021060 i112:
021060 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3912 021062 004737 011240 JSR PC,OVUNFNT
3913 021066 010200 000000 18: LWORD  10200,0 sAC
3914 021072 010000 000000 28: "WORD  10000.0 *FSRC
3915 021076 000000 000000 33 uono 0,0 ‘RES
3916 021102 010000 000000 48: "WwOorRD 100000 *ERROR RES.
3917 021106 005013 s$: 5013 *FPS BEFORE EXECUTION.
3918 021110 005004 5004 *FPS AFTER EXECUTION.
3919 021112 000012 68: 12 FEC
3920 021114 177777 -1 ‘FLAG
3927 021116 104120 78: ERROR  +120 SSETTING FIUV OR FIV CAUSES TRAP
3922 ‘WITH FIU CLEAR.
3923 021120 000407 B8R 8s
3924 021122 104114 ERROR  +114
gggg 021124 8$:
3927 :OVERFLOW, EXPONENT OF RESULT = 128
3928 021124 1113:
021124 104413 LPERR sSET UP THE LOOP ON ERROR ADDRESS.
3929 021126 004737 021240 JSR PC,OVUNFNT
3930 021132 060200 000000 18: _WORD  60200,0 SAC
3931 021136 060000 000000 28: "WORD  60000.0 rsnc
3932 021142 000000 000000 38 "WORD 0,0 ‘RES
3933 021146 060000 000000 48 ‘worD  60000.,0 ‘ERROR RES.
3934 021152 000000 5§ : 0 *FPS BEFORE EXECUTION.
3935 021154 000006 6 ‘FPS AFTER EXECUTION.
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021230
021232
021234

000010
000000
104121
000401
1064113

104413
004737
060200
060200
000000
177777
006011
006006
000010
00000V
104122

000401
104113
000137

021240
000000

177777

021650

MACRC M1113  20-0(T-81 08:2/
TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE

6$:
7%:

8s:
i?YERFLOU. EXPONENT OF RESULT =

8s:

10

J
ERROR
BR
ERROR

LPERR
JSR

-WORD
.WORD
.WORD

BR
ERROR
JMP

+121
8$
+113

PC,OVUNFNT
60200,0
60200.0

0,0
-1,-1

+122

8$
+113
11I1DONE

c 7
PAGE 22-1

JFEC

SEQUENCE

JFLAG
:ST 333 10 136 INTO 116 (BUT FIV).

130

;SET UP THE LOOP ON ERROR ADDRESS.

sAC

JFSRC
JRES
JERROR RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

JFEC
:FLAG

‘SETTING FIUV OR FIU WITH
‘FIV CLEAR CAUSES TRAP.

;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:

[ IR TR PN PR TN PR A PR TR R FI X

ACARG: .WORD
FSRCARG: .WORD
RES: .WORD
ERRES: .WORD
FPSB: .WORD
FPSA: .WORD
FEC: .WORD
FLAG: .WORD
ERR1: ERROR
B8R CONT
ERRZ: ERROR
CONT:

+ € 3¢ 2 2 2 2 2 >

+
>x x

;AC_OPERAND

;FSRC OPERAND

SEXPECTED RESULT

;ERROR RESULT

;FPS BEFORE EXECUTION

sFPS AFTER EXECUTION
SEXPECTED FEC
:0/-1,0VER/UNDER FLOW FLAG
;TRAP ERROR.

:DATA, RESULT ERROR
sRETURN ADDRESS

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

;THE MULF INSTRUCTION IS EXECUTED. IF NO TRAP OCCURS THEN THE
JRESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
; COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNFNT RETURNS CONTROL
;TO THE CALLING ROUTINE AT CONT. IF THE FPS 1S BAD OVUNFNT

;REPORTS THIS FAILURE AND THEN RETURNS TO CONT. IF THE RESULT OF THE
sMULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
JANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

;THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFNT

;WILL TRANSFER CONTROL TO THE ERROR CALL AT ERRZ2. OTHERWISE THE
;RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFNT WILL
;REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
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TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE

3992 SIF A TRAP OCCURS (IT SHOULD NOT) THEN OVUNFNT WILL READ THE FEC.
3993 "SHOULD THE FEC MATCH THE ANTICIPATED FEC OVUNFNT WILL

3994 STORE ALL DATA AND TRANSFER CONTRIL TO THE ERROR CALL AT ERR1, IF TME
3995 FEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNFNT WILL REPORT
3996 “THE ERROR AND RETURN TO CONT. NOTE THAT OVUNFNT USES THE FLAG
3997 TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
5333 "UNDERFLOW (FLAG=-1) OR OVERFLOW (FLAG=0).

4000 021240 012601 OVUNFNT : MOV (SP)+ ,R1 ;GET A POINTER TO THE ARGUMENTS.
4001 021242 012700 000200 MOV #200,R0 ;SET FD MODE.

288% 021246 170100 LDFPS RO

4004 021250 010100 MOV R1,R0 :LOAD ACO, OPERAND.

2882 021252 172410 LDD (ROY ,ACO

4007 021254 010102 MOV R1.R2 ;SAVE THE DATA PATTERNS IN CASE OF
4008 021256 010237 001240 MOV R2.$TMP3 *ERROR.

4009 021262 062702 000004 ADD 46 R2

4010 021266 010237 001242 MOV R2.$TMP4

4011 021272 062702 000004 ADD #4 R2

4012 021276 010237 001244 MOV R2.$TMPS

4013 021302 016137 000022 001252 MCY 22(R1),$TMP10

281? 021310 (12737 021640 001246 MOV ROVENTT,STMP6

4015 021316 016100 000020 MOV 20(R1) ,RO ;LOAD THE FPS.

4017 021322 170100 LDFPS RO

4018 021324 012737 021346 001236 MOV #1$,$TMP2

2853 021332 012737 021532 000244 MOV #258 ,FPVECT EE' UzOEHE FP TRAP VECTOR IN CASE
4021 021340 010100 MOV R1,R0 *COMPUTE THE ADDRESS OF FSRC.
285% 021342 062700 000004 ADD #4.RO0

285? 021346 171010 18: MULF  (RO).ACO ;TEST INSTRUCTION.

4026 021350 170204 28: STFPS  Ré :GET FPS.

4027 021352 170305 STST RS ‘GET FEC.

4028 021354 012700 000200 MoV #200,R0 *SET FD MODE.

4029 021360 170100 LDFPS RO

4030 021362 012700 021640 MOV SOVEN(T,RO :GET THE RESULT.

4031 021366 174010 STD ACO, (ROS

4032 021370 010437 001250 MOV RG,$TMP7

28%2 021374 010537 0012564 MOV RS.STMP11

4035 021400 012700 021640 MOV #OVENTT,RO ;CHECK THE RESULT.

4036 021404 010102 MOV R1,R2

4037 021406 062702 000010 ADD #10,R2

4038 021412 012703 000002 MOV #2 R3

4039 021416 022022 38: CMP (RO, (R)+

4040 021420 001015 BNE 15$ :BRANCH IF INCORRECT.

2825 021422 077303 S08 R3,3$

4043 021426 026104 000022 cMP 22(R1) ,Ré4 :WAS FPS CORRECT?

282? 021430 001002 BNE 108 *BRANCH IF FPS IS INCORRECT.

2329 021432 000161 000036 4$: JMP 36(R1) :RETURN, TEST COMPLETED.

4048 ;REPORT INCORRECT FPS.
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TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE

4049 021436 005761 000026 108:  TST 26(R1) ;WAS THE RESULT OVER OR UNDER FLOW?
<030 021442 001002 BNE 128 BRANCH IF UNDERFLOW.

4052 :REPORT FPS BAD AFTER OVERFLOW.
2053 021444 104111 11$:  ERROR  +111

4084 021446 000771 BR 4$

4056 021450 128: ;REPORT FPS BAD AFTER UNDERFLOW.
4057 021450 104172 138:  ERROR  +112

4058 021452 000767 BR 4$

4059
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TEST # 12 -~ SEE COMMENT ABOVE FOR TEST TITLE
4061 RESULT INCORRECT.
4062 021456 012700 021640 1ss: MoV #OVFNTT RO ;SEE IF FAILURE IS ANTICIPATED
4063 021460 010102 MOV R1,R2 *FAILURE.
4064 0216462 062702 000014 ADD #é,R2
4065 021466 012703 000002 MOV #2 .R3
4066 021472 022022 16$: CMP (RO)+, (R2)+
4067 021474 001007 BNE 17 ;BRANCH IF NOT ANTICIPATED.
2823 021476 077303 $08 R3,16%
4070 021500 010102 MoV R1,R2 ;ERROR WAS ANTICIPATED SO RETURN
4071 021502 062702 000034 ADD #34 R2 ;70 THE ERROR REPORT IN THE CALLING
4072 021506 010237 001236 MOV R2, $TMP2 *ROUTINE.
28;4 021512 000112 JMP (R2)
4075 021514 005761 000026 178: ST 26(R1) ;RESULT WAS NOT ANTICIPATED
4076 ©SO ERROR MUST BE REPORTED HERE.
4077 SFIRST SEE IF ARGUMENTS SHOULD
4078 ‘HAVE RESULTED IN OVERFLOW OR UNDER
4079 SFILLOW BY LOOKING AT THE FLAG.
283? 021520 001002 BNE 198 *BRANCH IF UNDERFLOW EXPECTED.
4082 :REPORT RESULT INCORRECT, EXPECTING
4083 021522 104113 188:  ERROR  +113 *OVERFLOW.
283? 021526 000742 BR 48
4086 021526 198: ;REPORT RESULT INCORRECT, EXPECTING
4087 021526 104114 208:  ERROR  +114 *UNDERFLOW.
2833 021530 000740 B8R 43
4090 -1F AN FP TRAP OCCURS COME HERE.
4091 021532 011602 25s: MOV (SP) ,R2 ;GET ADDRESS OF TRAP.
4092 021534 022702 021350 cMP #28.R2 ‘WAS THE TRAP DURING THE MULF INSTRUCTION?
4093 021540 001402 BEQ 268 *BRANCH IF YES.
283? 021542 000137 037450 JNP FPSPUR ‘°T”5"”’SEPG?R2£’°“' A SPURIOUS
4096 021546 022626 268 : P (SP)«+,(SP)+ SRESET THE STACK.
4097 021550 010237 001236 MOV R2,$TMP2 *SAVE DATA FOR ERROR REPORT.
4098 021554 170204 STFPS  Ré *GET FPS.
4099 021556 170305 STST RS ‘GET FEC.
4100 021560 012700 000200 MOV #200,R0 *SET FD MODE.
4101 021564 170100 LDFPS RO
4102 021566 012700 021640 MOV #OVFNTT,RO ;GET THE RESULT.
4103 021572 174010 STD ACO, (RO)
4104 021574 010537 001254 MOV RS, $TMP11
4105 021600 020561 000024 CMP RS 24 (R1) ;WAS THE FEC ANTICIPATED?
2}89 021604 001004 BNE 78 *BRANCH IF NOT ANTICIPATED.
4108 021606 010102 MOV R1,R2 :ERROR WAS ANTICIPATED SO
4109 021610 062702 009030 ADD #30.R2 'RETURN TO THE ERROR REPORT OF THE
4110 *CALLING ROUTINE.
2}}; 021614 000112 JMP (R2)
4113 021616 005761 000026 27%: ST 26(R1) ;THE ERROR WAS NOT ANTICIPATED SO
4114 “IT MUST BE REPORTED HERE. FIRST SEE IF EXPECTED
4115 *OVERFLOW OR UNDER FLOW.
2}}9 021622 001003 BNE 298 *BRANCH IF EXPECTING UNDERFLOW
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CKFPBCO FP11F
TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE
6118 sREPORT TRAPPED ON OVERFLOW WITH FIv=0
6119 021626 104115 28$: ERROR  +115
2}5? 021626 000161 000036 JMP 36(R1)
6122 021632 29%: sREPORT TRAPPED ON UNDER FLOW WITH Flu=0
6123 021632 104116 308: ERROR  +116
2}%2 021634 000161 000036 JMP 36(R1)
2}59 021640 000000 000000 000000 OVFNTT: .WORD 0,0,0,0
6128 021650 ITIDONE :
021650 104412 RSETUP ;GO INITIALIZE THE FPS AND STACK: AND
;SEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
sVIRTUAL CONSOLE SWITCH REGISTER (HAS
s THE USER TYPED CCNTROL G?).
6129
6130
613
6140

616 sTEST TITLE:UNDER/OVERFLOW, USING MULD WITH TRAP DISABLED
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TEST # 13 - SEE COMMENT ABOVE FOR TEST TITLE
6142 .SBTTL TEST # 13 - SEE COMMENT ABOVE FOR TEST TITLE
e L T e T L R L DL LT LR P A A AL AL
;*TEST 13 SEE COMMENT ABOVE FOR TEST TITLE

*

s*THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW CONDITIONS THAT CAN
:*ARRISE USING THE MULD INSTRUCTION WITH TRAPS DISABLED. A SUBROUTINE IS
;*USED TQ SET UP THE OPERANDS, EXECUTE THE MULD INSTRUCTION AND

;*CHECK THE RESULTS.

b 4

222222322232 2223X2383333 3223822222322 2088280000002 000R0 0080 0044

13 021652 000004 7§T13:  SCOPE
4144 :UNDERFLOW, EXPONENT OF RESULT=-129
4145 021654 341:
021656 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
4146 021656 004737 022200 JSR PC,OVUNDNT
4147 021662 020200 000000 18: _WORD 202000 :AC
4148 021666 127272 000000 ‘WORD  127272.0
4149 021672 020000 000000 000000 2$: "WORD  20000,0,0.0 sFSRC
4150 021702 00000C 000000 000000 3$: WORD 0,0.0.0 ‘RES
4151 021712 000000 000000 i3 "WORD 0.0 ‘ERROR RES.
4152 021716 127272 000000 "WORD 187272.0
4153 021722 000200 58: 200 :FPS BEFORE EXECUTION.
4154 021724 000204 204 *FPS AFTER EXECUTION.
4155 021726 000012 68: 12 ‘FEC
4156 021730 177777 -1 ‘FLAG
4157 021732 104131 78: ERROR  +131 *ST 331 TO 155 INTO 115 (BUT FIU)
4158 021734 000401 BR 8s
4159 021736 104132 ERROR +132 ;ST 115 (BUT FD)
2129 021740 8s:
4162 ;UNDERFLOW, EXPONENT OF RESULT = =193
4163 021740 J3J2:
021740 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4164 021742 004737 022200 JSR PC,OVUNDNT
4165 021746 010200 000000 18: .WORD 1o§oo.o :AC
4166 021752 123456 000000 "WORD  123456.0
4167 021756 010000 000000 000000 28: "WwORD  10000.0.0.0 :FSRC
4168 021766 000000 000000 000000 3$: .WORD 0.0, *RES
4169 021776 000000 000000 123456 &$: "WORD 0.0.123456.0  :ERROR RES
4170 022006 005213 5% 5213 *FPS BEFORE EXECUTION.
4171 022010 005204 5204 *FPS AFTER EXECUTION.
4172 022012 000012 68: 12 FEC
4173 022014 177777 -1 *FLAG
4174 022016 104133 78: ERROR  +133 “SETTING FIUV OR FIV BAD.
4175 022020 000401 BR 8s
4176 022022 104132 ERROR  +132 :ST 115 (BUT FD)
2};; 022024 8s:
4179 :O/ERFLOW, EXPONENT OF RESULT = 128
4180 022024 JJJ3:
022024 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4181 022026 004737 022200 JSR PC,OVUNDNT
4182 022032 060200 060000 1$: .WORD  60200,0 ;AC
4183 022036 065432 000000 ‘WORD  65432.C
4184 022042 060000 000000 000000 2$: "WwORD  60000.0.0.0 ;FSRC

4185 022052 000000 000000 000000 3$: .WORD  0,0,0,0 ;RES
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TEST # 13 - SEE COMMENT ABOVE FOR TEST TITLE

4186 022062 000000 000000 065432 4$: .WORD  0,0,65432,0 :ERROR RES.
4137 022072 000200 5$: 200 *FPS BEFORE EXECUTION.
4188 022074 000206 20€ ‘FPS AFTER EXECUTION.
4189 022076 000010 63: 10 FEC
4190 022100 000000 0 ‘FLAG
4191 022102 106134 78: ERROR  +134 ST 333 TO 136 INTO 116 (BUT FIV)
4192 022104 000401 B8R 8s
4193 022106 104135 ERROR  +135 ;ST 116 (BUT FD)
4194 022110 8s:
4195
£196
4197 :OVERFLOW, EXPONENT OF RESULT = 130
4198 022110 A
022110 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4199 022112 004737 022200 JSR PC ovu~onv
4200 022116 060200 000000 18: LWORD 60200 SAC
4201 022122 125252 000000 "WORD 12525é 0
4202 022126 060200 000000 000000 2$: WORD  60200,0.0.0 :FSRC
4203 022136 000000 000000 000000 3$: "WORD 0.0,0.0 ‘RES
4204 022146 000000 000000 125252 4$: ~WORD o.o.1é5252,o *ERROR RES.
4205 022156 006211 58: 6211 *FPS BEFORE EXECUTION.
4206 022160 006206 6206 ‘FPS AFTER EXECUTION.
4207 022162 000010 63: 10 SFEC
4208 022164 000000 0 ‘FLAG
4209 022166 104136 78: ERROR  +136 *SETTING FIUV OR FIV BAD.
4210 022170 000401 BR 8s
4211 022172 104135 ERROR  +135 :ST 116 (BUT FD)
25}; 022174 000137 022610 8s: JMP JJJDONE ;60 TO NEXT TEST.
4214 :THIS SUBROUTINE. OVUNDNT, IS USED TO SET UP THE OPERANDS, EXECUTE
4215 *THE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION uxru
4216 *OPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL
25}; STO IT 1S MADE THUS:
4219 : ACARG: .WORD  X.X.X,X :AC OPERAND
4220 : FSRCARG: .WORD  X.X.X.X *FSRC OPERAND
4221 : RES:  .WORD  X.X.X.X *EXPECTED RESULT
4222 : ERRES: .WORD X X.X.X *ERROR RESULT
4223 : FPSB: .WORD X *FPS BEFORE EXECUTION
4224 : FPSA: .WORD X *FPS AFTER EXECUTION
4225 : FEC:  .WORD X *EXPECTED FEC
4226 : FLAG: .WORD X 10/=1.0VER/UNDER FLOW FLAG
4227 ; ERR1: ERROR  +X *TRAP ERROR.
4228 : B8R CONT
4229 : ERR2: ERROR  +X ;DATA, RESULT ERROR
25§? : CONT : *RETURN ADDRESS
4232 ‘THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN
4233 *THE MULD INSTRUCTION IS EXECUTED. IF NO TRAP OCCURS THEN THE
4234 TRESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
4235 *COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNDNT RETURNS CONTROL
4236 ‘TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNDNT
4237 *REPORTS THIS FAILURE AND THEN RETURNS TO CONT. IF THE RESULT OF THE
4238 ‘MULD 1S INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
4239 “ANT'CIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN
4240 “THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNDNT

42461 *WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERWISE THE
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4242 :RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNDNT WILL
4243 :REPORT THE FAILURE AFTER WHICH CONTROL WILL BF PASSED TO CONT.
6244 ;IF A TRAP OCCURS (IT SHOULD NOT) THEN OVUNDNT WILL READ THE FEC.
4245 *SHOULD THE FEC MATCH THE ANTICIPATED FEC OVUNDNT WILL
4246 "STORE ALL DATA AND TRANSFER CONTROL TO THE ERROR CALL AT ERR1. IF THE
6247 JFEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNDNT WILL REPORT
4248 ;THE ERROR AND RETURN TO CONT. NOTE THAT OVUNDNT USES THE FLAG
4249 :TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
25;9 *UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).
4252 022200 012601 OVUNDNT : MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS.
4253 022202 012700 000206 MOV #200, R0 ;SET FD MODE.
252; 022206 170100 LDFPS RO
4256 022210 010100 MOV R1,RO ;LOAD ACO, OPERAND.
zggg 022212 172410 LDD (RO) ,ACO
4259 022214 010102 MOV R1.R2 ;SAVE THE DATA PATTERNS IN CASE OF
4260 022216 010237 001240 MOV R2 $TMP3 *ERROR.
4261 022222 062702 000010 ADD #10,R2
4262 022226 010237 001242 MOV R2,$TMP
4263 022232 062702 000010 ADD #10,R2
4264 022236 010237 001244 MOV R2.$TMPS
4265 022242 016137 000042 001252 MOV 42(R1),$TMP10
2529 022250 012737 022600 001246 MOV #OVONTT,STMF6
4268 022256 016100 000040 MOV 40(R1),RO :LOAD THE FPS.
4269 022262 170100 LDFPS RO
4270 022264 012737 022306 001236 MOV #13,8TMP2
2%;} 022272 012737 022472 000244 [ [01") lZS‘.FPVECT :SETESEOAHE FP TRAP VECTOR IN CASE
4273 022300 010100 MOV R1,RO *COMPUTE THE ADDRESS OF FSRC.
25;; 022302 062700 000010 ADD #0.R0
2%;9 022306 171016 18: MULD  (RO),ACO sTEST INSTRUCTION.
4278 022310 170204 28: STFPS R4 ;GET FPS.
4279 022312 170305 STST RS ‘GET FEC.
4280 022314 012700 000200 MOV #200.R0 ‘SET FD MODE.
4281 022320 170100 LOFPS RO
4282 022322 012700 022600 MOV #OVONTT,RO :GET THE RESULT.
4283 022326 174010 STD ACO, (RO}
4284 022330 010437 001250 MOV R4 $1mp7
2532 022334 010537 001254 MOV RS.STMP11
4287 022340 012700 022600 MOV #OVONTT,RO ;CHECK THE RESULT.
4288 022344 010102 MOV R1,R2
4289 022346 062702 000020 ADD #20,R2
4290 022352 012703 000004 MOV #4 R3
4291 022356 022022 38: CMP (RD)*, (R +
4292 022360 001015 BNE 158 :BRANCH IF INCORRECT.
2532 022362 077303 S08 R3,3$
4295 022364 026106 000042 CMP 42(R1).R4 :WAS FPS CORRECT?
2ggg 022370 001002 BNE 108 *BRANCH IF FPS IS INCORRECT.
[ 4
4298 022372 000161 000056 48: JMP 56(R1) :RETURN, TEST COMPLETED.
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4299

4300 :REPORT INCORRECT FPS.

4301 022376 005761 000046 i0s: ST 46(R1) :WAS THE RESULT OVER OR UNDER FLOW?
2%8% 022402 001002 BNE 128 ‘BRANCH IF UNDERFLOW.

4304 :REPORT FPS BAD AFTER CVERFLOW.
4305 022404 104123 118:  ERROR  +123

2%89 022406 000771 BR 43

4308 022410 128 :REPORT FPS BAD AFTER UNDERFLOW.
4309 022410 104124 13%: ERROR +124

2;}9 022412 000767 B8R 43

4312 :RESULT INCORRECT.

4313 022416 012700 022600 i5$: MoV 00vo~rr RO ;SEE IF FAILURE IS ANTICIPATED

4314 022420 010102 MOV *FAILURE.

4315 022422 062702 000030 ADD c’b R2

4316 022426 012703 000004 MOV

4317 022432 022022 168: CMP (nb>+ (R2)+

4318 022434 001007 BNE ;BRANCH IF NOT ANTICIPATED.

ggg 022436 077303 S08 R3 168

4321 022440 010102 MOV R1.R2 :ERROR WAS ANTICIPATED SO RETURN
4322 022442 062702 000054 ADD #54 ,R2 “TO THE ERROR REPORT IN THE CALLING
4323 022446 010237 001236 MOV R2,$TMPZ *ROUTINE.

zggg 022452 000112 JMP (R2)

4326 022454 005761 000046 178: ST 46(R1) ;RESULT WAS NOT ANTICIPATED

4327 :SO ERROR MUST BE REPORTED MERE.
4328 ‘FIRST SEE IF ARGUMENTS SHOULD

4329 ‘HAVE RESULTED IN OVERFLOW OR UNDER
4330 ‘FLOW BY LOOKING AT THE FLAG.

zggg 022460 001002 BNE 198 *BRANCH IF UNDERFLOW EXPECTED.

4333 :REPORT RESULT INCORRECT, EXPECTING
4334 0226462 104125 188:  ERROR  +125 *OVERFLOW.

2;;2 022464 000742 BR 43

4337 022466 198 : :REPORT RESULT INCORRECT., EXPECTING
4338 022466 104126 208:  ERROR +126 "UNDERFLOW.

2%23 022470 000740 BR 48

4341 -IF AN FP TRAP OCCURS COME HERE.

4342 022472 011602 25s: MoV (SP).R2 :GET ADDRESS OF TRAP.

4343 022474 022702 022310 CMP 428 R2 ‘WAS THE TRAP DURING THE MULF INSTRUCTION?
4344 022500 001402 BEQ 268 BRANCH IF YES.

2;:2 022502 000137 037450 JMP FPSPUR oruenuxﬁspc?azgponr A" SPURIOUS

4347 022506 022626 268: CMP (SP)+, (SP)+ "RESET THE STACK.

4348 022510 010237 001236 MOV R2.$TMP2 SAVE DATA FOR ERROR REPORT.

4349 022514 170204 STFPS  Ré *GET FPS.

4350 022516 170305 STST RS *GET FEC.

4351 022520 012700 000200 MOV #200,R0 SSET FD MODE.

4352 022524 170100 LDFPS RO

4353 022526 012700 022600 MOV #OVDNTT RO ;GET THE RESULT.

4354 022532 174010 STD ACO, (ROS

4355 022534 010537 001254 MOV RS.$TMP11
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4356 022540 020561 000044 CMP RS, 44 (R1) ;WAS THE FEC ANTICIPATED?

2;;; 022544 001004 BNE 278 *BRANCH IF NOT ANTICIPATED.

4359 022546 010102 MoV R1,R2 ;ERROR WAS ANTICIPATED SO

4360 022550 062702 000050 ADD #50.R2 *RETURN TO THE ERROR REPORT OF THE

4361 ;CALLING ROUTINE.

2§2§ 022554 000112 JMP (R2)

4364 022554 005761 000026 278: ST 26(R1) ;THE ERROR WAS NOT ANTICIPATED SO

4365 *1T MUST BE Repoareo HERE. FIRST SEE IF EXPECTED

4366 *OVERFLOW OR UNDER FLOW.

2§gg 022562 001003 BNE 293 “BRANCH IF EXPECTING UNDERFLOW

4369 :REPORT TRAPPED ON OVERFLOW WITH F1V=0

4370 022564 104127 288: ERROR  +127

2;;; 022566 000161 000056 JMP 56(R1)

4373 022572 298 : ;REPORT TRAPPED ON UNDER FLOW WITH Flu=0

4374 022572 104130 308: ERROR  +130

2;;2 022574 000161 000056 JMP 56(R1)

2;;; 022600 000000 000000 000000 OVDNTT: .WwORD 0,0,0,0

4379 022610 JJJDONE :

022610 104412 RSE TUP :GO INITIALIZE THE FPS AND STACK; AND

*SEE IF THE USER HAS EXPRESSED
*THE DESIRE TO CHANGE THE SOF TWARE
*VIRTUAL CONSOLE SWITCH REGISTER (MAS
“THE USER TYPED CONTROL G?).

4380

4381

4382

4394

4395 JTEST TITLE:UNDER/OVERFLOW, USING MULF WITH TRAPS ENABLED
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TEST # 146 - SEE COMMENT ABOVE FOR TEST TITLE
4396 SBTTL TEST # 14 ~ SEE COMMENT ABOVE FOR TEST TITLE
AR AR RN AR AR AN R AR AR AR AR NN AR AN N AN AR RO RN R Ee
'TESY 14 SEE COMMENT ABOVE FOR TEST TITLE

'THIS IS A TEST OF THE UNDERFLOW AND OVERFLOW

s«CONDITIONS THAT CAN OCCUR USING THE MULF INSTRUCTION.

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

;* EXECUTE THE MULF INSTRUCTION AND CHECK

$«THE RESULTS. HERE THE PARTICULAR INTERRUPT,

S«EITHER OVERFLOW OR UNDERFLOW, IS ENABLED SO A TRAP SHOULD

;*0CCUR.
:';tt'ttttttttttt'ttttttt't'tttttttttttttttttttttttttttttttttttttt

4397 022612 000004 TST14: SCOPE
4398 :UNDERFLOW, EXPONENT OF RESULT = =129
4399 022614 KKK1:

022614 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4400 022616 004737 023040 JSR PC,OVUNFT
4401 022622 020123 045676 18$: .WORD  20123,45676 LAC
4402 022626 020200 000000 28: .WORD 202000 *FSRC
4403 022632 000123 045676 38 "WORD  123.45676 ‘RES
4604 022636 177777 1177777 48: .WORD -1,=1 :ERROR RES.
4405 022642 002000 58 : 2000 ‘FPS BEFORE EXECUTION.
4406 022644 102004 102004 ;FPS AFTER EXECUTION.
44,07 022646 000012 68: 12 FEL
4408 022650 177777 -1 ‘FLAG
4409 022652 106145 78: ERROR  +145 ST 331 (BUT FIU) NO TRAP.
4410 022654 000401 B8R 8s
4411 022656 106144 ERROR +144
22}; 022660 8s:
44614 ;UNDERFLOW, EXPONENT OF THE RESULT = =193
4415 022660 KKK3:

022660 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
4616 022662 004737 023040 JSR PC.OVUNFT
4617 022666 010127 127272 18: LWORD  10127.127272  :AC
4418 022672 010200 000000 2s: "WORD  10200.0 sFSRC
4419 022676 060127 127272 38 WORD  60127.127272  :RES
4620 022702 177777 177777 is: .WORD -1,-1 *ERROR RES.
4621 022706 007017 58 7017 *FPS BEFORE EXECUTION.
4622 022710 107000 107000 ‘FPS AFTER EXECUTION.
4423 022712 000012 68: 12 YFEC
4624 022714 177777 -1
4425 022716 104146 7%: ERROR +166 :ST 137 (BUT FIU) NO TRAP.
44626 022720 000401 B8R 8s
44627 022722 104144 ERROR  +144
2253 002724 8s:
4430 OVERFLOU EXPONENT OF THE RESULT = 128
4431 022724 KKK

022724 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4432 022726 004737 023040 JSR gvu NFT
4433 022732 060252 125252 18: .WORD é 2 125252 :AC
443% 022736 060000 000000 28 -WORD *FSRC
4435 022742 000052 125252 3s: “WORD oooosé 125252  :RES
4436 022746 177777 177777 48 -WORD *ERROR RES.
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58:
68:
7%:

4437
4638
4439
4640
4661
464
4443
44hh
4445
4446
4667

4648
6449
4450
4651
4452
4453
4454
4455
4456
4457
4458
4459
4460
4661
4462
4463
4464
4465
4466
4467
4668
4469
4470
44
4472
4473
4474
4475
4476
4477
4478
4479
{480
4481
4482

022752
022756

02277C

022770
022770
022772

023032
023034

001000

000
1046147
000401
104143

104413
004737
060345
060200
000345
177777

000137

023040
067654
000000
067654
177777

023452

N 7
MACRO M1113  20-0CT-81 08:27 PAGE 25-1 SEQUENCE

1000 ;FPS BEFORE EXECUTION.
101006 JFPS AFTER EXECUTION.

10 JFEC

0 ;FLA?

ERROR +147 ;ST 332 (BUT FIV) NO TRAP
BR 8s

ERROR +143

;OVERFLOW, EXPONENT OF RESULT = 130

KKKS:

18:
2$:
3.
48:
5%:

6%:
7%:

8s:

LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,OVUNFT
WORD  60345.67656 ;AC

JWORD 602000 YFSRC

"WORD  345.6765¢4 RES

WORD  =1,=1 *ERROR RES.

7015 *FPS BEFORE EXECUTION.
107002 ‘FPS AFTER EXECUTION.

10 FEC

0 JFLAG

ERROR  +150 ST 133 (BUT FIV) NO TRAP
BR 8s

ERROR  +143

JWP KKKDONE

;THIS SUBROUTINE, OVUNFT, IS USED TO SET UP THE OPERANDS, EXECUTE
;THE MULF INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
:?gf??N?g ::égulaﬁgULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL

ACARG: .WORD  X.X :AC_ OPERAND

FSRCARG: .WORD XX :FSRC OPERAND

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

FPSB: .WORD X ;FPS BEFORE EXECUTION
FPSA JWORD X JFPS AFTER EXECUTION
FEC WORD X SEXPECTED FEC

FLAG LORD X ;0/-1,0VER/UNDER FLOW FLAG
ERR1 Egz?ﬂ +X :TRAP ERROR.

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

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

JTHE MULF INSTRUCTION IS EXECUTED. IF THE TRAP OCCURS THEN THE
;RESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
;COMPARED WITH FPSA IF THIS TOO. IS CORRECT OVUNFT RETURNS CONTROL
:TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNFT

;REPORTS THIS FAILURE AND THEN RETURNS TO CONT. THE FEC IS TREATED
:IN THE SAME WAY. IF THE RESULT OF THE

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

;THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFT
;WILL TRANSFER CONTROL TO THE ERROR CALL AT ERRZ2. OTHERWISE THE
sRESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFT WILL
;REPORT THE FAILURE AFTER WHICH CONTROL WIL! BE PASSED TO CONT.
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;1F NO TRAP OCCURS CONTROL IS PASSED TO ERR1.
JNOTE THAY JVUNFNT USES THE FLAG

;70 TELL WETHER OR NOT THESE
JURDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).

4493
4494
4495
4496
4497
4498
4499
4500
4501

S W20 0NN W

Lo ¥ 2308 2 22 X 2k 2k E bl
(L IV IV IV TV TV TV LV IV [V 1V, IV, ]
NONIPDPNININD) = d b b b b b —d

023152
023156
023160
023164
023166

023172

023246

OO0 OO0O=0 OO0OO00O0OO0O0O —O =00
NNOO NNNINNDNND OO0 OO0 -—

171010
170000

000137
011602
020227

001402
000137

37
00

000200

001240

023442
000020
023146
023156

000004

023402

023150
037450

000200
023442

001250
001254

023442

000010
000002

8 8
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OVUNF T: MOV
[ 1]}
LDFPS

MOV
LbD

MoV

50%:

51$:

3s: cmp

(SP)+ R
#200,R0
RO

R1,RO

(RO .ACO
R1,R2
R2.$TMP3

#6 R2
R2.STMPS
#4.R2
R2.STMPS
22(R1),$TMP10
SOVFTT.STMPG
20(R1) ,RO

0

R
#S, STAP2
#508, FPVECT

R1 oRo
#4,RO

(RO) ,ACO

25%

(SP) ,R2
R2,#2$
1$

5 sBRANCH
FPSPUR ;OTHERWISE REPORT

(SP)+,(SP)+
R4

RS
#200,R0
#OVFTT RO
ACO, (R0)
R4, $TMP?
RS $TMP11
#OVETT,RO
R1,R2
#10,R2

#2 R3
RO+, (R2)+
15$

R3,3$

0
o

SEQUENCE

JARTICULAR OPERANDS WILL RESULT IN

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

sLOAD ACO, OPERAND.

;SAVE THE DATA PATTERNS IN CASE OF
;ERROR.

;LOAD THE FPS.

sSET UP THE FP TRAP VECTOR IN CASE
:OF ERROR.
:COMPUTE THE ADDRESS OF FSRC.

sTEST INSTRUCTION. SHOULD CAUSE TRAP.

sFAILURE, NO TRAP.

;TRAP TO HERE AND SEE IF THE PC OF THE
TRAP UA§F7¢2§ OF THE MULF INSTRUCTION.
SPURIOUS FP ERROR.

JRESET THE STACK
;GET FPS.

:GET FEC.

:SET FD MODE.

sGET THE RESULT.

;CHECK THE RESULT.

;BRANCH IF INCORRECT.
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026104 000022
001014

026105
001002
000161

&H
oAl
VA
o
o

000024
000036 48:

-REPORT
000026 §s.

L2k a2 X 2l al ay
AL AL A Ve Al Y, 1Y, )
iAW
NOAWNESS N —

005761

4559 023274 001C02

6562 023276 104137 68:
4563 023300 000771

4565 023302 78:
4566 023302 104140 8s:
6567 023304 000767

;REPORT
4570 023306 108:
4571 023312

005761
001002

000026

6574 023314 104141 118:
4575 023316 000762

6
4577 023320 128:
4578 023320 104142 138:
4579 023322 000760
;RESULT
023442 158:
000014

000002
022022 168:

077303
010102
062702
010237
000112

005761

4582 023324 012700

000034
001236

000026 17%:

460? 023370

2
4603 023372 1
4604 023376 0

4605
4606 023376 198:

3 18$:
3

¢
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cMP 22(R1) R4

BNE 108

cMP 24(R1) ,RS

BNE 13

JMP 36(R1)
INCORRECT FEC.
ST 26(R1)

BNE 7

ERROR  +137

B8R 48

ERROR  +140

B8R 48
INCORRECT FPS.
ST 26(R1)
BNE 128
ERROR  +141

B8R 48

ERROR  +142

BR 43
INCORRECT.

MOV tovrrr RO
MOV R1,R2

ADD tll RZ
MOV

cMP (R6)+,(R2)#
BNE 17$

08 R3,16$
MOV R1,R2
ADD #34 ,R2
MOV R2,$TMP2
JMP (R2)

ST 26(R1)
BNE 19s
ERROR  +143

BR 4

SEQUENCE

;WAS FPS CORRECT?
;BRANCH IF FPS IS INCORRECT.

;1S FEC CORRECT?

s 1F _INCORRECT BRANCH.
JRETURN, TEST COMPLETED.

JWAS THE RESULT OVERFLOW OR UNDERFLOW?
;BRAMCH 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.

JREPORT FPS BAD AFTER UNDERFLOW.

sSEE IF FAILURE IS ANTICIPATED
AILURE.

;BRANCH IF NOT ANTICIPATED.

;ERROR WAS ANTICIPATED SO RETURN
;70 THE ERROR REPORT IN THE CALLING
sROUTINE.

sRESULT WAS NOT ANTICIPATED

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

;REPORT RESULT INCORRECT, EXPECTING
:OVERFLOW.

;REPORT RESULT INCORRECT, EXPECTING
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4607
4608
9

6627
4628
4629
4637
4638

023376
023400

023440
023442

023452
023452

COMMENT ABOVE FOR TEST TITLE

D 8
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104144 208:  ERROR  +144 :UNDERFLOW.
000731 BR 8
-IF NO FP TRAP OCCURS COME HERE.
170204 25s: STFPS R4 ;GET FPS.
170305 STST RS ‘GET FEC.
012700 000200 MOV #200,R0 ‘SET FD MODE.
170100 LDFPS RO
012700 023442 MOV #OVFTT RO ;GET THE RESULT.
174010 STD ACO, (RO)
010437 001250 MOV RG, $TMP7
010537 001254 MOV RS.STMP11
010102 MOV R1R2 :ERROR WAS ANTICIPATED SO
062702 000030 ADD #30,R2 "RETURN TO THE ERROR REPORT OF THE
*CALLING ROUTINE.
000112 JMP (R2)
000000 000000 000000 OVFTT: .WORD 0,0.0,0
KKKDONE :
104412 RSETUP ;GO INITIALIZE THE FPS AND STACK: AND

;SEE IF THE USER HAS EXPRESSED

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

;TEST TITLE:UNDER/OVERFLOW, USING MULD WITH TRAPS ENABLED
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TEST # 15 - SEE COMMENT ABOVE FOR TEST TITLE

4639

8
MACRO M1113  20-0CT-81 08:27 PAGE 56

SEQUENCE

.SBTTL TEST # 15 - SEE COMMENT ABOVE FOR TEST TITLE

2233222332222 X222 232822220020 R200RRRRRRRRRRRRlRRiRRll] ]

LRTEST 15
. %

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.

. %

SEE COMMENT ABOVE FOR TEST TITLE

Y 322223323223 2223323332322 2238323323323 32332022233 002222 0222t ddd

(640 023454 000004 TST15:  SCOPE
4641 :UNDERFLOW, EXPONENT OF RESULT = =129
4642 023456 LLLl:
023456 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
4643 023400 004737 024002 JSR PC,OVUNDT
4644 023464 020052 125252 1$: WORD  20052,125252  ;AC
4645 023470 125252 125252 "WORD  125252,125252
4646 023474 020300 000000 000000 28: "WORD  20300,0,0,0 :FSRC
4647 023504 000177 177777 177777 3$: 'WORD  177.-1.%1.-1  :RES
4648 023514 000177 177777 4$: "WORD 177.-1 ‘ERROR RES.
4649 023520 125252 125252 "WORD  125852,125252
4650 023524 002200 58: 2200 ;FPS BEFORE EXECUTION.
4651 023526 102204 102204 ‘FPS AFTER EXECUTION.
4652 023530 000012 68: 12 FEC
4653 023532 177777 -1 ‘FLAG
4654 023534 106157 78: ERROR  +157 ST 331 (BUT FIU) NO TRAP.
4655 023536 000401 BR 8s
4656 023540 104160 ERROR  +160 ;ST 155 (BUT FD)
222; 023542 8s:
4659 :UNDERFLOW, EXPONENT OF THE RESULT = =193
4660 0235642 (LL2:
023542 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4661 023544 004737 024002 JSR PC,OVUNDT
4662 023550 010327 127272 18: LWORD  10327.127272  :AC
4663 023556 036363 045454 ‘WORD  36363.45454
4664 023560 010000 000000 000000 28: -WORD  10000.0,0,0 ;FSRC
4665 023570 060127 127272 33 WORD  60127.187872  :RES
4666 023574 036363 045454 "WORD  36363.45454
4667 023600 177777 177777 177777 4$: WORD  ~1,-1.-1,- ;ERROR RES.
4668 023610 007217 58: 7217 *FPS BEFORE EXECUTION.
4669 023612 107200 107200 *FPS AFTER EXECUTION.
4670 023614 000012 68 12 ‘FEC
4671 023616 177777 -1 ‘FLAG
4672 023620 104161 7%: ERROR +161 ;ST 137 (BUT FIU) NO TRAP,
4673 023622 000401 B8R 8s
4674 023624 10415% ERROR  +156
22;2 023626 8s:
4677 :OVERFLOW, EXPONENT OF THE RESULT = 128
4678 023626 LLL3:
023626 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4679 023630 004737 024002 JSR PC,OVUNDT
4680 023634 060252 125252 18: LWORD  60852,125252  :AC
4681 023640 125252 125252 "WORD  125258,125252  :FSRC
4682 023644 160100 000000 000000 2% .WORD  160100.0,0,0  :FSRC
468% 023654 100177 1727777 177777 38 "WORD  100177.-1,21.-1 :RES
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TEST # 15 - SEE COMMENT ABOVE FOR TEST TITLE

4684 023664 100177 177777 48: .WORD  100177.-1 :ERROR RES.
4685 023670 125252 125252 "WORD  125252.125252
4686 023676 001200 58 1200 ;FPS BEFORE EXECUTION.
4687 023676 101216 101216 “FPS AFTER EXECUTION.
4688 023700 000010 68: 10 FEC
4689 023702 000000 0 *FLAG
4690 023704 104162 78: ERROR  +162 ST 333 (BUT FIV) NO TRAP.
«691 023706 000401 BR 8s
4692 023710 104163 ERROR  +163 :ST 700 (BUT FD).
2232 023712 8s:
4695 :OVERFLOW, EXPONENT OF THE RESULT = 130
4696 023712 LLLG:
023712 104613 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
4697 023714 004737 024002 JSR PC ,GVUNDT
4698 023720 060345 067654 18: LWORD  60345.67654 sAC
4699 023724 056765 045676 ‘WORD  56765.45676
4700 023730 060200 000000 000000 28: "WORD  60200:0.,0,0 SFSRC
4701 023740 000345 067654 3. "WORD  345,67654 *RES
4702 023744 056765 045676 "WORD  56765,45676
4703 023750 177777 177777 177777 4S$: TWORD  =1,-1.-1,-1 :ERROR RES.
4704 023760 007215 5$: 7215 *FPS BEFORE EXECUTION.
4705 023762 107202 107202 ‘FPS AFTER EXECUTION.
4706 023764 000010 68: 10 SFEC
4707 023766 000000 0 *FLAG
4708 023770 104164 78: ERROR  +164 ST 133 (BUT FIV) NO TRAP
4709 023772 000401 8R 8s
4710 023774 104155 ERROR  +155
2;}5 023776 000137 024414 8s: JeP LLLDONE
4713 :THIS SUBROUTINE. OVUNDT. 1S USED TO SET UP THE OPERANDS, EXECUTE
4714 TTHE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
4715 ‘OPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL
2;}9 STO IT IS MADE THUS:

4718 : ACARG: .WORD  X,X,X,X ;AC OPERAND
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TEST # 15 - SEE COMMENT ABOVE FOR TEST TITLE

SEQUENCE

4720 ; FSRCARG: .WORD X, X, X, X ;FSRC OPERAND

4721 : RES: .WORD X X, X, X ;EXPECTED RESULT
4722 : ERRES: .WORD X X X.X *ERROR RESULT

4723 : FPSB:  .WORD X *FPS BEFORE EXECUTION
4724 K FPSA: .WORD X :FPS AFTER EXECUTION
4725 : FEC: "WORD X TEXPECTED FEC

4726 : FLAG: .WORD X :0/=1,0VER/UMNDER FLOW FLAC
4797 : ERR1: ERROR  +X *TRAP ERROR.

4728 : BR CONT

4729 : ERR2: ERROR  +X :DATA, RESULT ERROR
2;;9 : CONT : *RETURN ADDRESS
4732 *THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN

4733 “THE MULD INSTRUCTION IS EXECUTED. IF THE TRAP OCCURS THEN THE

4734 RESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
4735 {COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNDT RETURNS CONTROL
4736 ‘TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNDT

4737 *REPORTS THIS FAILURE AND THEN RETURNS TO CONT. THE FEC IS TREATED
4738 TIN THE SAME WAY. IF THE RESULT OF THE

4739 IMULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE

4740 TANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

4741 *THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNDT

4742 *WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERWISE THE
4743 RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNDT WILL

4744 “REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
4745 *IF NO TRAP OCCURS CONTROL IS PASSED TO ERRT.

4746 'NOTE THAT OVUNDNT USES THE FLAG

4747 170 TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
2;23 TUNDERFLOW (FLAG==-1) OR OVERFLOW (FLAG=0).

4750 024002 012601 OVUNDT: MOV (SP)+ . R1 ;GET A POINTER TO THE ARGUMENTS.
4751 024006 012700 000200 MoV #200,RO ‘SET FD MODE.

2;§§ 024010 170100 LDFPS RO

4754 024012 010100 MOV R1,R0 :LOAD ACO, OPERAND.

2;;2 024014 172410 LDD (RO) ,ACO

4757 024016 010102 Moy R1.R2 :SAVL NATA PATTERNS IN CASE OF
4758 024020 010237 001240 MOV R2.STMP3 *ERROR.

4759 024024 062702 000010 ADD #10,R2

4760 024030 010237 001242 MOV R2,$TMPS

4761 024034 062702 000010 ADD 10, R2

4762 026040 010237 001264 MOV R2.$TMPS

4763 024044 016137 000062 001252 MOV 42(R1),$TMP10

2;gg 024052 012737 024404 001246 MOV #OVDTT .STMP6

4766 024060 016100 000040 MoV 40(R1),RO :LOAD THE FPS.

4767 0264064 170100 LDFPS RO

4768 024066 012737 024110 001236 MOV #18,3TMP2

zggg 024074 012737 024120 000244 MOV #508, FPVECT :35753303"5 FP TRAP VECTOR IN CASE
4771 024102 010100 MOV R1,RO *COMPUTE THE ADDRESS OF FSRC.

2;;5 024104 062700 000010 ADD #10,R0

4774 024110 171010 18: MULD  (RO),ACO STEST INSTRUCTION. SHOULD CAUSE TRAP.
4775 024112 170000 2s: CFCC

6776
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2;;; 024114 000137 024344 JMP 25$ ;FAILURE, NO TRAP.
4779 024120 011602 50$: MOV (SP) ,R2 :TRAP TO MERE AND SEE IF THE PC OF THME
4780 024122 020227 026112 CMP R2, 428 “TRAP WAS THAT OF THE MULF INSTRUCTION.
4781 024126 001402 BEQ 51$ ‘BRANCH IF YES.
2;3; 024130 000137 037450 JMP FPSPUR :OTHERWISE REPORT SPURIOUS FP ERROR.
4784 024134 022626 518:  (MP (SP)+,(SP)+ ;RESET THE STACK
4785 024136 170204 STFPS  Ré& ‘GET FPS.
4786 024140 170305 STST RS ‘GET FEC.
4787 024142 012700 000200 MOV #200,R0 ‘SET FD MODE.
4788 024146 170100 LDFPS RO
4789 024150 012700 024404 MOV #OVDTT RO ;GET THE RESULT.
4790 024156 174010 STD ACO, (RO)
4791 024156 010437 001250 MOV RG,STMP7
2;3; 024162 010537 001254 MOV RS.STMP11
479% 024166 012700 024404 MOV #OVDTT,RO :CHECK THE RESULT.
4795 024172 010102 MOV R1,R2
4796 024176 062702 000020 ADD #20,R2
4797 024200 012703 000004 MOV #6 R3
4798 026206 022022 38: cMP RO+, (R2)+
4799 026206 001027 BNE 158 :BRANCH IF INCORRECT.
238? 024210 077303 ) R3,3$
4802 026212 026104 000042 cMP 42(R1),R6 :WAS FPS CORRECT?
2382 026216 001014 BNE 108 *BRANCH IF FPS IS INCORRECT.
4805 026220 026105 000044 e 44 (R1) ,RS ;1S FEC CORRECT?
4806 024226 001002 BNE 5$ *IF INCORRECT BRANCH.
2ggg 024226 00016' 000056 48: JmP 56(R1) ‘RETURN. TEST COMPLETED.
4809 -REPORT INCORRECT FEC.
4810 024232 005761 000046 5s: ST 46(R1) :WAS THE RESULT OVERFLOW OR UNDERFLOW?
23}5 024236 001002 BNE 78 *BRANCH IF UNDERFLOW.
4813 ;REPORT BAD FEC ON EXPECTED OVERFLOW.
4814 026240 104151 68: ERROR  +151
2312 0246242 000771 B8R 43
4817 024244 78: :REPORT BAD FEC ON EXPECTED UNDERFLOW.
4818 024244 104152 8s: ERROR  +152
2353 024246 000767 BR 4
4821 ;REPORT INCORRECT FPS.
4822 0264250 005761 000046 jos:  TST 46(R1) :WAS THE RESULT OVER OR UNDER FLOW?
2352 0242564 001002 BNE 128 ‘BRANCH IF UNDERFLOW.
4825 :REPORT FPS BAD AFTER OVERFLOW.
4826 024256 104153 11$:  ERROR  +153
232; 026260 000762 B8R 48
’'4
4829 026262 128: :REPORT FPS BAD AFTER UNDERFLOW.
4830 024262 104154 138:  ERROR  +154
23;; 024264 000760 B8R 48

4833 sJRESULT INCORRECT.
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4834
4835
4836
4837
4,838
4839
4840
48461
4842
4843
4844
4845
L8466
4847
4848
4849
4850
4851

4879
4880

4882
4890

024266
024272

024312
024314
024320
024324

024326

024332
024334
024336
024340

024340
024342

024344

024376
026402

5
024404
7

024414
024414

012700
010102
062702
012703
022022
001007
077303

010102
062702
010237
000112

005761

001002

104155
000733

104156
000731

000000

104412

ABOVE FOR TEST TITLE

0246404

000030
000004

000054
001236

000046

000200
024404

001250
001254

000050

000000 000000

158:

168:

17%:

18$:

198%:
208:

;IF NO F

258

OVDTT:
LLLDONE :

MACRO M1113  20-0CT-81 08:27 PAGE 57-5 SEQUENCE

MOV #OVDTT,RO ;SEE IF FAILURE IS ANTICIPATED

MOV R1,R2 *FAILURE.

ADD #30,R2

MOV #% R3

CMP (RO)+, (R2) +

BNE 17$ :BRANCH IF NOT ANTICIPATED.

S08 R3,16%

MoV R1,R2 :ERROR WAS ANTICIPATED SO RETURN

ADD #54 ,R2 ‘70 THE ERROR REPORT IN THE. CALLING

MOV R2,$TMP2 *ROUTINE.

JMP (R2)

ST 46(R1) ;RESULT WAS NOT ANTICIPATED
'S0 ERROR MUST BE REPORTED HERE.
‘FIRST SEE IF ARGUMENTS SHOULD
"HAVE RESULTED IN OVERFLOW OR UNDER
‘FLOW BY LOOKING AT THE FLAG.

BNE 198 "BRANCH IF UNDERFLOW EXPECTED.
;REPORT RESULT INCORRECT. EXPECTING

ERROR  +155 *OVERFLOW.

BR 48
:REPORT RESULT INCORRECT. EXPECTING

ERROR  +156 “UNDERFLOW.

BR 48

P TRAP OCCURS COME HERE.

STFPS  Ré ;GET FPS.

STST RS ‘GET FEC.

MOV #200,R0 *SET FD MODE.

LDFPS RO

MOV #OVDTT RO :GET THE RESULT.

STD ACO, (RO)

MOV R4, $TMP7

MoV RS STMP11

MOV R1.R2 :ERROR WAS ANTICIPATED SO

ADD #50,R2 *RETURN TO THE ERROR REPORT OF THE
SCALLING ROUTINE.

JMP (R2)

.WORD  0,0.,0.0

RSETUP ;GO INITIALIZE THE FPS AND STACK; AND

sSEE IF THE USER HAS EXPRESSED

;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (MAS
;THE USER TYPED CONTRCL G?).
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4891

024416

024420
024420
024422

024464
024466
024470

024470
024470
024472

024540

024540
024540
024542
024546
024552
024556
024562
024566
024572
024576
024600

0n1004

1064413

000401
104057

104413
004737
123456

000401

104057

1064413
004737

000003
000004

CKFPBCO FPI1F FLTu PNT PRT B
TEST # 16 ~ MODF TEST

025504

177777

025504
076543
000000
000000
000000
076543
177777

025504

177777

J 8
MACRC M1113  20-0CT-81 08:27 PAGE 28 SEQUENCE

LSBTTL TEST # 16 - MODF TEST

(BX ISR EEXII AR RARRR00RRRRRRRRRRRRRRRRtRlRRRRRtRRRiRtdd]

TRTEST 16 MODF TEST
)

S«THIS IS A TEST OF THE MODF INSTRUCTION, WHICH MAKES USE OF
;%A SUBROUTINE TO SET UP THE OPERANDS, EXECUTE THE MODF INSTRUCTION
J*AND CHECK THE RESULTS.

]
[
X ZITIIIZIZIIER 8222222200000 R R XA ddRRddRdRRdddRdiddiasdsdsy)

7ST16: SCOPE
:MODF WITH (FSRC=AC=0)

GGG1:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB
1$: LWORD 0.0 AC
28: "WORD 0.0 *FSRC
33. WORD 0.0 *FRACTIONAL RES.
4$: .WORD 0.0 *INTEGER RES.
s$: ‘WORD  -1,-1 "ERROR FRACTIONAL RES.
6$: "WORD -1.<1 ‘ERROR INGETER RES.
78: i3 *FPS BEFORE EXECUTION.
4 *FPS AFTER EXECUTION.
8s: §§R°R ;ge *STORE SINGLE ZERO BAD.
o8 ERROR  +57 ;AC V 1 <= ZERO FAILED.
&223' TEST, WITH (FSRC=0)
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB
13 WORD  123456.76543  ;AC
28 .WORD 0.0 *FSRC
33 -WORD 0.0 *FRACTIONAL RES.
i "WORD 0.0 *INTEGER RESULT.
58 "WORD  123456,76543  -ERROR FRACTIONAL RES.
63 "WORD  -1,-1 *ERROR INTEGER RES.

7%: 0 *FPS BEFORE EXECUTION.

A *FPS AFTER EXECUTION.

8$: ERROR  +56 ‘STORE ZERO FAILURE.
BR 93
ERROR 457

L ¥

ézggF TEST WITH (AC=0)
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MOCF SUB

1$: .WORD 0.0 :AC

2s: "WORD  76543,21234 *FSRC

38 .WORD 0.0 *FRACTIONAL RES.

4$: "WORD 0.0 - INTEGER RES.

58 "WORD 0.0 :ERROR FRACTIONAL RES.

6$: WORD 1,1 *ERROR' INTEGER RES.

7%: 3 *FPS BEFORE EXECUTION.
4 “FPS AFTER EXECUTION.
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(936 024602 104053
493 04

4939 026610

~
(=4
N
&H
o
g
&H
(=]
-—

4942 026610
0264610 106401
4943 024612 00473

49546 026656 104060
4955 024660

4958 026660
024660 104413
4959 0264662 004737
4960 024666 077652
4961 024672 040300
00000

4969 024724 000401
4970 024726 104060
4971 024730

4974 024730

024730 104413
4975 024732 004737
4976 024736 046200

02
4983 024770 000004
4984 024772 104061

5
4986 024774 000401
4987 024776 104054
4988 025000
4989

PRT B

025504
125252

125252
000000

025504

025504

1727777

K 8
MACRO M1113  20-0CT-81 08:27 PAGE 28-1 SEQUENCE

BS: ERROR
R

8
ERROR
9.
;MODF TEST WITH
6GG4:
LPERR
JSR
1$: .WORD
2$: .WORD
3s: .WORD
43: . WORD
5$: .WORD
6%: .WORD
7%: 13
3s: ERROR
BR
ERROR
9%:
;MODF TEST WITH
GGGS:
LPERR
JSR
1$: .WORD
2%: .WORD
3s: .WORD
43: .WORD
5$: .WORD
6$: .WORD
7%: 2
8s: ERROR
BR
ERROR
9% :
.MODF TEST WITH
G666
LPERR
JSR
1$: .WORD
28: .WORD
3s: .WORD
4(8: .WORD
5%: .WORD
63: .WORD
7%: 13
8s ERROR
B8R
ERROR
98 :

653 ;RES.BAD

EXPONENT OF THE RESULT = 25
;SET UP THE LOOP ON ERROR ADDRESS.

PC MODFSUB

46252.125252  ;AC

40300,0 ;FSRC

0.0 ;FRACTIONAL RES.

46377.-1 * INTEGER RES.

46252.125252  :ERROR FRACTIONAL RES.

40300.0 *ERROR INTEGER RES.
*FPS BEFORE EXECUTION.
‘FPS AFTER EXECUTION,

+53 ST 134

98

+60

EXPONENT OF THE RESULT = 127
;SET UP THE LOOP ON ERROR ADDRESS.
PC,MODF SUB
77652,125252 sAC
403

00,0 JFSRC
0 *FRACTIONAL RES.
78777.,-1 : INTEGER RES.
77652.125252  -ERROR FRACTIONAL RES.
40300.0 ‘ERROR INTEGER RES.

:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
+53
98
+60

EXPONENT OF RESULT = 25

;5ET UP THE LOOP ON ERROR ADDARESS.
PC ,MODF SUB

46200, 1 ;AC

40340.0 *FSRC

0.0 *FRACTIONAL RES.
463401 *INTEGER RES

40000.0 *ERROR FRACTIONAL RES.
-1,-1 ‘ERROR INTEGER RES.

JFPS BEFORE EXECUTION.
:FPS AFTER SXECUTION.
+61 :BAD CONSTANT (NOT 24),
;OR ST 525 TO 050 INTO 150.

0
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TEST # 16 - MODF TEST

4990 ;MODF TEST WITH EXPONENT OF THE RESULT = 24
4991 025000 GGG7:

025000 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4992 025002 004737 025504 JSR PC ,MODFSUB
4993 025006 046000 000001 1$: WORD  46000.1 AC
4994 025012 04034 000006 28 "WORD  40340°n *FSRC
4995 025016 040100 000000 38. "WORD  «v100.,0 *FRACTIONAL RES.
4996 025022 046140 000001 L8: ‘WORD 461401 *INTEGER RESULT.
4997 025026 000000 000000 5% WORD 0,0 "ERROR FRACTIONAL RES.
4998 025032 177777 177777 68 : WORD  -1.-1 *ERROR INTEGER RES.
4999 025036 000000 78: 0 *FPS BEFORE EXECUTION.
S000 025040 000000 0 *FPS AFTER EXECUTION.
5001 025042 104062 8s: ERROR  +62 *BAD CONSTANT USED (NOT 24)
5002 :0OR ST 525 TO 150 INTO 050
5003 025044 000401 B8R 98
5004 025046 1046054 ERROR  +54
3832 025050 98:
5007 ;MODF TEST WITH EXPONENT OF THE RESULT = 10
5008 025050 66G8:

025050 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
5009 025052 004737 025504 JSR PC ,MODF SUB
5010 025056 042577 177777 18: LWORD  42577.,-1 :AC
5011 025062 040200 000060 28: WORD  40200.0 SFSRC
5012 025066 040177 176000 38 "WORD 40177.176000  :FRACTIONAL RES.
5013 025072 042577 140000 4 "WORD  42577.140000  :INTEGER RES.
5014 025076 177777 177777 58 WORD  ~1.-1 *ERROR FRACTIONAL RES.
5015 025102 177777 177777 68: LWORD  ~1.-1 *ERROR INTEGER RES.
5016 025106 000000 78 : 0 *FPS BEFORE EXECUTION.
5017 025110 000000 0 SFPS AFTER EXECUTION.
5018 025112 104053 8s: ERROR  +53
5019 025114 000401 BR 93
5020 025116 104056 ERROR  +54
2851 025120 98:

&

5023 :MODF TEST WITH THE EXPONENT OF THE RESULT = 10
5024 025120 6669:

025120 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
5025 025122 004737 025504 JSR PC ,MODF SUB
5026 025126 042577 160001 18: LWORD  42577.140001 ;AC
5027 025132 040200 000000 28: .WORD  40200.0 SFSRC
5028 025136 034600 000000 3s JWORD  34600.0 *FRACTIONAL RES.
5029 025142 042577 140000 is: "WORD  42577.140000  :INTEGER RES.
5030 025146 000 000000 5$: WORD 0,0 *ERROR FRACTIONAL RES.
5031 025152 177727 177777 68: WoRD  ~f,-1 *ERROR INTEGER RES.
5032 025156 000000 78: 0 *FPS BEFORE EXECUTION.
5033 025160 000000 0 *FPS AFTER EXECUTION.
2034 025162 104063 8s: ERROR  +63 *ST 532 TO 122 INTO NORMALIZE.
5035 025164 000401 B8R 98
5036 025166 104056 ERROR  +54
gggg 025170 98:
5039 :MODF TEST WITH EXPONENT OF THE RESULT = 9
5040 025170 66610:

025179 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5041 025172 004737 025504 JSR PC . MODF SUB
5042 025176 042377 100000 18: _WORD  42377.,100000  :AC
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5043
5044
5045

025202
0

5057
5058 025246
5059 025252
5060 025256
5061 025262
5062 025266
5063 025272
025276

5064
5065 025300

A
o

5096 025416

040200
000000
062377
177777

000000
000000
100000
177777
177777

025504
177777
000000
1727777
000000
000000
177277

025504
177777
000000
177777
000000

000000
177777

025504

000000
000001
000000

"
MACRO M1113 20-0CT-81 (8:27 PAGE 28-3

SEQUENCE

28 .WORD  40200.0 ;FSRC
3 WORD O g *FRACTIONAL RES.
48 "WORD  48377.100000  :INTEGER RES.
Sg: ‘WORD  =1,-1 *ERROR FRACTIONAL RES.
63 "WORD  -1.-1 ‘ERROR INTEGER RES.
78 i3 *FPS BEFORE EXECUTION.
4 ‘FPS AFTER EXECUTION.
8s ERROR  +53
B8R 9%
ERROR +54
9%:
ggg?ﬁ TEST WITH EXPONENT OF THE RESULT = 0
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB
18: WworRD 40177.-1 :AC
28 _WORD  40200.0 JFSRC
38: WORD  40177.-1 *FRACTIONAL RES.
i8: "WORD 0.0 *INTEGER RES.
5$: WORD 0.0 "ERROR FRACTIONAL RES.
68 ‘WORD  40177,-1 *ERROR INTEGER RES.
78: i7 ‘FPS BEFORE EXECUTION.
0 *FPS AFTER EXECUTION,
8s ERROR  +64 ST 041 TO 046 INTO 246.
B8R 98
ERROR  +64
9%:
622?5 TEST WITH EXPONENT OF THE RESULT = =15
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB
1$: LWORD  34%77.-1 AC
28: "WORD  40200.0 ‘FSRC
38 WORD  34377.-1 *FRACTIONAL RES.
48 WORD 0.0 - INTEGER RES.
5% WORD 0.0 *ERROR FRACTIONAL RES.
68: .WORD  34377,-1 *ERROR INTEGER RES.
78 0 *FPS BEFORE EXECUTION.
0 ‘FPS AFTER EXECUTION.
8$: ERROR +64
B8R 98
ERROR  +64
9% :
622?5 TEST WITH EXPONENT OF RESULT = =64, IN ROUND MODE
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF SUB
18$: _WORD 20000, 1 SAC
28: LWORD  40300.0 *FSRC
3. JWORD 20100, 2 *FRACTIONAL RES.
is: -WORD 0 *INTEGER RES.
53 -WwoRD  20100.1 "ERROR FRACT]ONAL RES.
68: WORD O, ‘ERROR INTEGER RES.
7%: *FPS BEFORE EXECUTION.
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(KFPBCO FPY1F FLTG PNT PRT B8 SEQUENCE
TEST # 16 - MODF TEST
5097 025420 000000 0 ;FPS AFTER EXECUTION.
5098 025422 104065 8$: ERROR  +65 CROUND TRUNK, ST 126 INTO ROUND.
5099 025424 (00401 B8R 98
$100 025426 104054 ERROR  +5¢4
g} 025430 98
51 :MODF TEST WITH EXPONENT OF RESU.T = N
5104 025430 66614 :
0256430 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
025432 004737 025504 JSR PC ,MODF SUB
025436 142777 170000 18$: "WORD 145777170000  :AC
025442 040200 000000 28: "WORD  40200,0 *FSRC
025446 140000 000000 3. ‘WwORD 140000.0 *FRACTIONAL RES.
025452 162777 160000 is: "WORD  142777.160000  :INTEGER RES.
025456 040000 000000 S$: "WORD  40000,0 "ERROR FRACTIONAL RES.
025462 042777 160000 68: "WORD 42777.160000  :ERROR INTEGER RES.
025466 000007 7%: 7 ;FPS BEFORE EXECUTION.
025470 000010 10 *F)S AFTER EXECUTION.
025472 104066 8s ERROR  +66 *SIGN OF FRACTION.
025474 000401 B8R 98
025476 104067 ERROR  +67 :SIGN OF INTEGER.
025500 000137 026072 98: NP GGGDONE :GO TO NEXT TEST.

;1T IS CALLED THUS:

o (=]
m-oom\:omauw-oomwomauw—OOQNOmbuw-ooawowoaum-aosgwgg ?u8‘38

—d e vl e e D e e ) v e—d b b D d b D sl e e ) b D - - b D b el ) D e s s D i id il il il i il i cod d s

WA AVALAA W A WA A A AW A VA A WA A UVHA AN A WVTA WM WA A AWA WA AN N VLA VAN WA ANWNVAWVALA
VAVANES IS 85 85 0 85 8 5 8 2 i N N NN N N NN NI NNV NN NI NI PO NN =8 b b b b ek b s b b

JCALL AT ERR2.

: ACARG: .WORD
: FSRCARG : . WORD
: FRES: .WORD
: INTRES: .WORD
: ERFRES: .WORD
. ERINTRES : .WORD
: FPS8: .WORD
: FPSA: .WORD
: ERR1:  ERROR
. B8R

: ERRZ: ERKOR
; CONT:

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

XX ;AC OPERAND
X, X :FSRC OPERAND

X.X :FRACTIONAL RESULT

X, X s INTEGER RESULT

X, X ;ERROR FRACTION RESULT
X, X ;ERROR INTEGER RESULT
X ;FPS BEFORE EXECUTION
X :FPS AFTER EXECUTION
+X ;FRACTION ERROR

CONT

+X :INTEGER ERROR

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
;THEN THE INTEGER PART IS COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
JTHEN THE FPS IS COMPARED WITH FPSA, AFTER EXECUTION IF NO ERRORS OCCURRED
;THEN MODFSUB wILL RETURN TO CONT. IF THE FPS WAS INCORRECT

;1T IS REPORTED MERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
;THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MATCH

;THE TRUE RESULT THEN THE ERROR IS REPORTED HMERE. IF THE ANTICIPATED
;FAILURE MATCHES THE TRUE RESULT THEN MODFSUB PASSES CONTROL TO THE
;ERROR CALL AT ERR1, LIKEWISE IF THE INTEGER PART OF THE RESULT IS

;NOT CURRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER

;FAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED WERE.

;IF A MATCH IS MADE HOWEVER, MODFSUB WILL RETURN CONTROL TO THE ERROR
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2
—

TEST # 16 - mODF TEST

5153 025504 012601 MODF SUB : MoV (SP)+.R1 :GET A POINTER TO THE ARGUMENTS
5154 025506 012700 000200 MOV #200, R0 :SET FD MODE.

5155 025512 170100 LDFPS RO

5156 025514 010100 MOV R1,RO ;SET UP ACO

5157 025516 172410 LDD (RO ,ACO

5158 025520 012700 026062 Mov #MODP1 ,RO ;PUT A BACKROUND PATTERN INTO AC1.
5159 025524 172510 LDD (RC) ,ACY

$160 ozss§6 016100 000030 MOV 30(R1).RO ;SET UP THE FPS.

5161 025532 170100 LDFPS RO

5162 025534 012737 025550 001236 MOV ¥is,$TMP2

5163 025542 010100 MoV R1,R0 :COMPUTE THE ADDRESS OF THE FSRC.
g}gg 025544 062700 000004 ADD #4.R0

g}gg 025550 171410 18: MODF (RO) ,ACO ;EXECUTE THE TEST INSTRUC IOK.
5168 025552 170204 STFPS  R& :GET THE FPS.

5169 025554 012700 000200 MoV #200,R0 *SET FD MODE.

5170 025560 170100 LDFPS RO

§171 025562 012700 026042 MOV #MODFTO, RO :GET THE FRACTIONAL RESULT.
5172 025566 174010 STD ACO, (RO)

5173 025570 012700 026052 MOV #MODFT1,RO ;GET THE INTEGER RESULT.

g};g 025574 174110 STD AC1, (RO}

5176 025576 010102 ! MOV R1,R2 :SAVE THE DATA IN CASE OF ERROR.
5177 025600 010237 001240 ! MOV R2.$TMP3

5178 025606 062702 000004 ADD ¥R

5179 025610 010237 001242 * MOV R2.$TMP4

5180 025614 062702 000004 ADD #4.R2

5181 025620 010237 001244 MoV R2.$TMPS

5182 025624 062702 000004 ADD #4,.R2

5183 025630 010237 001246 MOV R2.$TMP6

5184 025634 012737 026042 001250 MGV #MODF T0, STMP7

5185 025642 012737 026052 001252 MOV #MODF T1.$TMP10

5186 025650 010437 001254 ' MOV R4, TP

E}gg 025654 016137 000032 001256 MOV 32(R1),$TMP12

5189 025662 012702 026042 ) MOV MMODFTO,R2 :CHECK THE FRACTIONAL RESULT.
5190 025666 026112 000010 CMP 10(R1), (R2)

5191 025672 001022 BNE 108 :BRANCH IF INCORRECT.

5192 025676 026162 000012 000002 cMP 12(R1).,2(R2)

g}gz 025702 001016 BNE 108

5195 025704 012702 026052 \ MOV #MODF T1,R2 :CHECK THE INTEGER RESULT.
5196 025710 026112 000014 CMP 14(R1), (R2)

5197 025714 001026 BNE 158 :RRANCH IF INCORRECT.

5198 025716 026162 000016 000002 CMP 16(R1),2(R2)

2588 025724 001022 BNE 158

5201 025726 026104 000032 cMP 32(R1) ,Ré ;CHECK THE FPS.

ggg§ 025732 001034 BNE 208 "8RANCH IF INCORRECT.

gggg 025734 000161 000042 98: MP 42(R1) :RETURN.

5206 :FRACTIONAL ERROR,

5207 025740 026112 000020 i0s:  cwp 20(R1), (R2) :WAS THE ERROR ANTICIPATED?
5208 025744 001010 BNE 118 "BRANCH If NOT ANTICIPATED.
N9 025746 026162 000022 000002 CMP 22(R1),2(R2)




(KEPBCO FPITF FLTG PNT
TEST # 16 -~ MODF TEST

(O LIV IV IV [V, [V TV TV (V. 1V, ]

SLNL SIS ST .ST.S1,N1,¥
N) =D et et b e d b ed kb
OV ~NO VNN = O

NN

5221

026012
026016
026020

026029
026022

026024
026030
026036
026040
026042
026052
026062

026072
026072

001004
010102
062702

00011¢

104053
000761

026112
001010
n24,162
v01004
010102
062702

000112

104054
000744

010437
016137
104055
000735
000000
000000

177777

104412

PRT B

000034

000024
000026

000040

001254
000032

000000
000000
177777

9
MACRO M1113 20-0CT-81 08:27 PAGE SB-b SEQUENCE

000002

001256

000000
000000
177777

1
1

~N -
[ 1 ]

;IN
158:

168:
17%:

208
218:

MODFTO:
MODFT1:
MODP1:

GGGDONE :

BNE
Mov
ADD

JMP

ERROR
BR

TEGER ERROR.

ERROR
BR

:FPS INCORRE(CT.
: MOV

MOV
ERROR
BR

. WORD
.WORD
.WORD

RSETUP

118

R1,R2 :THE ERROR WAS ANTICIPATED SO
#34 ,R2 JRETURN TO THE ERROR REPORT AT THE
;CALLING ROUTINE.
(R2)
;:THE ERROR WAS NOT ANTICIPATED SO
523 ;REPORT THE INCORRECT FRACTION HERE.
24(R1),(R2) :WAS THIS ERROR ANTICIPATED?
16% ;BRANCH IF NOT.
%2§R1),2(R2)
R1,R2 ;THE ERROR WAS ANTICIAPTED SO RETURN
046.R2 :TO THE ERROR REPORT IN THE CALLING
sROUTINE.
(R2)
:THE ERROR WAS NOT ANTICIPATED SO REPORT
;gk :THE INTEGER FAILURE HERE.
R4, $TMP1N :REPORT INCORRECT FPS.
32(R1),$TMP12
+55
9s
0.0,0.0
0,0,0.0
-1 ,-1 '-1 ’-1

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

:THE DESIRE TO CHANGE THE SOF TWARE
sVIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).
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CKFPBCO FPI1F FLTG PNT
TEST # 17 -~ MODD TEST

5258

026074 000004

1064413
004737
00000

000401
5273 026174 104074

5274 026176

5277 026176

104413
004737
012345
034567
000000
000000

104076
5292 026276

5295 026276

026276 104413
5296 026300 004737
5297 026304 000000
5298 026314
5299 026320
5300 026324
5301 026334

5302 026344 177777

PRT B

027602

00
000000
000000

027602
067012
012345
000000
000000
000000
067012
012345
177777

027602

177777

0 9
MACRO M1113  20-0CT-81 08:27 PAGE 29

000000

177777

000000
000000
000000

177777

000000

000000
005000
177777

SBTTL TEST # 17 - MODD TEST

SEQUENCE

""Q""""""Qt"""""'t""tttt'tttttttttttttttltlttttt

tTEST 17

MODD TEST
tTHIS IS A TEST OF THE MODD INSTRUCTION. IT

MAKES USZ OF A SUBROUTINE

:eTQ SET UP THE ARGUMENTS, EXECUTE THE INSTRUCTION AND CHECK THE

[
(22222232323 2223232 2232000222222 30000 2 2ddR20R0RR 0223222222320 22223223]

:MODD WITH (FSRC=AC=0)

;tRESULTS.
‘x
TST17: SCOPE
HHHT :
LPEFR
JSR
18: .WORD
2$: .WORD
3s: .WORD
4(S: .WORD
S$: .WORD
68: .WORD
7%: 200
204
8s: ERROR
B8R
ERROR
9%:
;MODD TEST WITH
HHHZ :
LPERR
JSR
18 .WORD
.WORD
28 .WORD
33 .WORD
43 .WORD
b} .WORD
.WORD
63 .WORD
7% 213
204
8s ERROR
BR
ERROR
9% :
;MODD TEST WITH
HHH3:
LPERR
JSR
18 .WORD
2$: .WORD
.WORD
3e: .WORD
48: .WORD
5% .WORD

127272
27272

sSET UP THE LOOP ON ERROR ADCRESS.

sAC
JFSRC
JFRACTIONAL RES.

: INTEGER RES.

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

;ST 231 TO 142 INTO 143

;SET UP THE LOOP ON ERROR ADDRESS.
;AC

sFSRC

JFRACTIONAL RES.

s INTEGER RES.

;ERROR FRACTIONAL RES.

;ERROR INTEGER RES.
JFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
2STORE DOUBLE ZERO

(AC v 1 <= ZERO ST 143

;SET UP THE LOOP ON ERROR ADDRESS.
:AC

;FSRC

JFRACTIONAL RES.

: INTEGER RES.
:ERROR FRACTIONAL RES.

10/



TEST

026354
026364

NN
000 =
ANEW

(=4
N
(o)
N
~
o

026374
026376

026376

PONIA) = b —d vod b b b e e ===
=0 0VBNO NS W N—=OV~N
o
g

5327 026476

5330 026476

026576

026576
026576

CKFPBCO FP11F FLTG PNT
17 - MODD TEST

177777
000213
000

104071

104413

000401
104077

104413

PRT B

127777

027602
000000
146314
167737
000000
1727777
125726
177777
177777
125726

027602

000000

9
MACRO M1113 20-0CT-81 08:27 PAGE 59-1

1272777

000000
000000
127777

177777

000000

000000

177777

000000

000000

=1,-1,-1,-1

+70
93
+71

SEQUENCE

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

6$: .
7%: 213
204
8s: tRROR
BR
ERROR
9%:
:MODD TEST WITH
HHH
LPERR
JSR
1$: .WORD
.WORD
2$: .WORD
3s: .WORD
'S ¥ .WORD
5%: .WORD
.WORD
68: .WORD
7%: 213
204
8$: ERROR
8R
ERROR
98 :
:MODD TEST WITH
HHMS :
LPERR
JSR
1$: .WORD
2%: .WORD
.WORD
3s: .WORD
48: .WORD
.WORD
5$: .WORD
6$: . WORD
. WORD
78: 210
204
8s: ERROR
8R
ERROR
98 :
;MODD TEST WITH
HHHG6 :
LPERR
JSR
13 .WORD
28 .WORD
3s .WORD
43 .WORD
5% .WwORD
63 .WORD

EXPONENT OF THE RESULT = 57
:SET UP THE LOOP ON ERROR ADDRESS.
PC,MODDSUB
56052,125252  :AC
125252 ,125250
40300.6,0.0 :FSRC
O.g 0.0 ;FRACTIONAL RES.
56377.-1,-1,-4 :INTEGER RES.
0,0 *ERROR FRACTIONAL RES.
185252,125252
56377.<1.-1,-1 ;ERROR INTEGER RES.
*FPS BEFORE EXECUTION.
“FPS AFTER EXECUTION.
;;7 1ST 526 TO 134 INTO 135
+77
EXPONENT OF THE RESULT = 79
oC_MOD ;SET UP THE LOOP ON ERROR ADDRESS.
146240 o o 0 ;AC
63714,146354  :FSRC
133572 167737
o.g 0,6 :FRACTIONAL RES.
163777,-1 *INTEGER RES.
162531.125726
-1,-1,-1,- ;ERROR FRACTIONAL RES.
63777 -1 “ERROR INTEGER RES.
162531,125726
:FPS BEFORE EXECUTION.
‘FPS AFTER EXECUTION.
+70
98
+100 ;ST 526 BAD SIGN
EXPONENT OF THE RESULT = 57
sSET UP THE LOOP ON ERROR ADDRESS.
PC,MODDSUB
56§00.0,0.1 :AC
40340.0.0.0 *FSRC
0.0,0.0 *FRACTIONAL RES.
56340.0.0,1 *INTEGER RES.
40000,0.0.0 ‘ERROR FRACTIONAL RES.
56340.,0.0.1 ‘ERROR INTEGER RES.
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TES

T

357 026664
358 026666
359 026670
360

301 026672
362 026674
363 026676

333
OOCO

g

8

VAVIVAVAVAUILY \h§\hmmmmmm\n
o
~N
O~
D

N NN
NNNN

5374 026764
5375 026766
5379 026770

5378 026772
5379 026774
5380 026776

2
5383 026776

5399 027076

8
5399 027076

540 34
5406 027140
5407 027144
5408 027154
5409 027164
5410 027166

CKFPBCO FPITF FLTG PNT
17 -~ mODD TEST

000401
104101

104413

104102

000401
104102

104413
004737
051177

104071

104413

000200

PRT B

027602

000000

027602
177777

177777

027602

MACRO M1113 20-0CT-81 08:27

000000

000000

177777

177777

000000
000000

000000
177777

78:
8s:

9%:

;MODD TEST WITH

HHH? :

9%:

HHHS :

9%:

;MODD TEST WITH

HHHY:

1$:
2s:

3s:
4

5$:
68:
78:

213
204
ERROR

BR
ERROR

LPERR
JSR
.WORD

LPERR
JSR

.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
. WORD
. WORD
200

200

+101

98
+101

EXPONENT OF THE

EXPONENT OF THE

PC,MODDSUB
s1177.-1
40209.¢,0.0

40177.-20.0,0
51177.-1,-20.0

-1,-1,-1,-

-1,-1,-1,-1

+70
9%
+71

EXPONENT OF THE

PC,MODDSUB
40200,0,0.,0
47577 -1
176000 ,1
31600.0,0,0
47577 -
17600660

0,0,0.
47577.-1,-1,-1

F 9
PAGE 29-2

-1,-1

SEQUENCE

;FPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
;CONSTANT BAD (NOT 56)
;OR ST 525 TO 050 INTO 150

RESULT = 56
:SET UP THE LOOP ON ERROR ADDRESS.
:AC

sFSRC

+FRACTIONAL RES.

; INTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.

:FPS BEFORE EXECUTION.
cFPS AFTER EXECUTION.
;BAD CONSTANT (NOT 56) OR
;ST 525 T0 150 INTO 050

RESULT = 36

;SET UP THE LOOP ON CRROR ADDRESS.
sAC

JFSRC

sFRACTIONAL RES.

; INTEGER RES.

sERROR FRACTIONAL RES.
JERROR INTEGER RES.
;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

RESULT = 30

:SET UP THE LOOP ON ERROR ADDRESS.
;AC

:FSRC

sFRACTIONAL RES.
; INTEGER RES.

;ERROR FRACTIONAL RES.
sERROR INTEGER RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
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TEST # 17 - MODD TEST

5411 027170 104103
5612

5413 027172 000401
5414 027174 104104

5415

5416 027176
5417

5418
5419 027176
027176
027200
027204
027210

104413
004737

000401
0272764 104071

027276

027276
027276
027300
027304

104413
004737
040200
040177
127272
040377
127272

000401
104106
027376

027376
027376
5456 027400
5457 027404
5458 027410
5459 027414
5460 027424
5461 027430
5462 027434
5463 027444
S464 0274654

106413

000000

PRT B

027602
177777
000000
000000
000090
177777

177777

027602

000000

027602
177777
052525
000000
1727777

000000

G 9
MACRO M1113 2J-0CT-81 08:27 PAGE 29-3

8%: ERROR +103
BR 98
ERROR +104
9%:
:MODD TEST WITH EXPONENT OF THE
HHH10:
LPERR
JSR PC ,MODDSUB
18: "WORD  47277.-1
‘WwORD 177000,0
000000 2$: 'WORD  40200.0,0.0
000000 38: .WORD  0,0,0,
48: WORD 427071
"WORD  177000.0
177000 S$: "WORD 0,0,177000,0
177777 6$: ‘WworRD  -1.<1,-1,-1
7%: 213
204
8s: ERROR  +105
B8R 98
ERROR +71
9% :
:MODD TEST WITH EXPONENT OF THE
HHH11:
LPERR
JSR PC ,MODDSUB
000000 18: LWORD  40200.0,0,0
28: CWORD 4017778787
CWORD  127272,72727
3s: "WORD 40177, %2727
"WORD 127272, 72727
000000 4$: "WwoRD 0,0.0,0
127777 58 "WORD  -1,210-1,1
177777 6$: -worp 0,0,-1.-1
78: 200
200
8$: ERROR +70
BR 98
ERROR  +106
9s%:
:MODD TEST WITH EXPONENT OF THE
HHH12:
LPERR
JSR PC ,MODDSUB
1$: LWORD 3377~
JWORD  =1,52525
000000 28: -WORD ao;oo,o.o.o
3s: "WORD  3377,-1
'WORD -1,59525
000000 4$: worRD 0,0.0.0
177777 58: ‘WworRD  -1,215-1,-1
177777 68 .worp 0.0.-1,-1

SEQUENCE

; (NORMALIZE) ST 532 TO 122
:INTO NORM.

JAC Y <=

1 X164
;OR ST 733 TO 156 INTO 157.

RESULT = 31

;SET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC
sFRACTIONAL RES.
;INTEGER RES.

sERROR FRACTIONAL RES.
;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.
:(BUT FD) STORE X10

RESULT = 0

JSET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC

sFRACTIONAL RES.

s INTEGER RES.

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

;ST 246 TO 126 INTO 127 (BUT FD)

RESULT = =115
:SET UP THE LOOP ON ERROR ADDRESS.
SAC

JESRC
;FRACTIONAL RES.

s INTEGER RES.
JERROR FRACTIONAL RES.
sERROR INTEGER RES.

110




(KFPBCO FPTIF FLTG PNT
TEST # 17 - mMODD TEST

5465 027464

5466 027466

5467 027470

5468 027472

5469 027474

5470 027476

5471

56472

5473 027476
027476

5474 027500

5475 027504

5476 027514

5477 027524

5478 027534

5479 027544

5480 027554

5481 027564

5482 027566

5483 027570

5484 027572

5485 027574

5486 027576

5487

5488

56489

5490

5491

5492

5493

5494

5495

5496

5497

5498

5499

WVAA WA WAVAWVIWA N WAWVAWAN LW
VA VAWMIWAWAWNMWAWMIWA WAL
O VBN NB W —=O N

000200
000200

PRT B8

027602

000000
177777

030200

H 9
MACRO M1113 20-0CT-81 08:27 PAGE 29-4 SEQUENCE

000000

177777

7%:
8s:

9%:

s MODD
HHH13

9%:

TEST WITH

JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.

7
+107 ;ST 446 TO 126 INTO 127 (BUT FD)
EXPONENT OF THE RESULT = -63, IN ROUND MODE.

;SET UP THE LOOP ON ERROR ADDRESS.
PC . MODDSUB

40%00.0.0.0 sAC
20200,0.0.1 “FSRC
20300.0,0,2 SFRACTJONAL RES.

0.0,0,0 *INTEGER RES.
0.0.-1.-1 *ERROR FRACTIONAL RES.
-1.-1.,-1,-1 *ERROR INTEGER RES.
*FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
;110 SST 127 INTO RND/TR

+/1
HHHDONE ;GO TO THE NEXT TEST.

:THIS SUBROUTINE, MODDSUB, IS CALLED TO SETUP THE
JOPERANDS, EXECUTE THE MODD INSTRUCTION AND CHECK THE RESULTS.
;1T IS CALLED THUS:

e B e B, 0, 8,8, 98,800 s0s08, 0

ACARG: .WORD X, X,X,X ;AC_OPERAND
FSRCARG: .WORD XX, X, X :FSRC OPERAND
FRES: .WORD X X, X,X SFRACTIONAL RESULT
INTRES: .WORD  X,X,X, X s INTEGER RESULT
ERFRES: .WORD X, X,X.X ERROR FRACTION RESULT
ERINTRES:.WORD XX, X, X sERROR INTEGER RESULT
FPSB:  .WORD X ;FPS BEFORE EXECUTION
FPSA:  .WORD X ;FPS AFTER EXECUTION
ERR1:  ERROR  +X sFRACTION ERROR

BR CONT
ERR2: ERROR  +X :INTEGER ERROR
CONT: ;RETURN ADDRESS

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

;THE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRECT
;THEN THE INTEGER PART IS COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
JTHEN THE FPS 1S COMPARED WITH FPSA. AFTER EXECUTION IF NO _ERRORS OCCURRED
;THEN MODDSUB WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

;1T IS REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
;THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MATCH

;THE TRUE RESULT THEN THE ERROR 1S REPORTED HERE. IF THE ANTICIPATED
;FAILURE 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

;FAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.

;IF A MATCH ]S MADE HOWEVER, MODDSUB WILL RETURN CONTROL TO THE ERROR

;CALL AT ERR2.

M
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CKFPBCO F
TEST # 17 - ®ODD TEST
5521 027602 012601 moDOSUB: MOV (SP)+ R1 :GET A POINTER TO THE ARGUMENTS
§502 027604 012700 000200 MOV #200, RO :SET FD MODE.
§523 027610 170100 LDFPS RO
§524 027612 010100 MOV R1,RO ;SET UP ACO
5525 027614 172410 LDD (RO) .ACO
5526 027616 012700 026062 MOV #MODP1.RO ;PUT A BACKROUND PATTCERN INTO ACY.
5507 027622 172510 LDD (RO) ,AC1
§528 027624 016100 000060 MOV 60(R1),RO ;SET UP THE FPS.
5529 027630 170100 LDFPS RO
§530 027632 012737 027646 001236 MOV #18,$TMP2
5531 027640 015100 MOV R1,R0O ;COMPUTE THE ADDRESS OF THE FSRC.
;ggg 027642 062700 000010 ADD #10,R0
gggg 027646 171410 18: MODD  (RO).ACO ;EXECUTE THE TEST INSTRUCTION.
5536 027650 170204 STFPS  Ré :GET THE FPS.
5537 027652 012700 000200 MOV #200,R0 *SET FD MODE.
5538 027656 170100 LDFPS RO
5539 027660 012700 030160 v #MODDTO, RO ;GET THE FRACTIONAL RESULT.
5540 027664 174010 STD ACO, (RO}
5541 027666 012700 030170 MOV PDT1,RO ;GET THE INTEGER RESULT.
ggzg 027672 174110 STD AC1. (RO}
5544 027674 010102 MoV R1,.R2 :SAVE THE DATA IN CASE OF ERROR.
5545 027676 010237 001249 MOV R2 $TMP3
5546 027702 062702 000010 ADD #10,r2
5547 027706 010237 001242 MOV R2, $TMPG
5548 027712 062702 000010 ADD #10,R2
5549 027716 010237 001244 MOV R2, $THPS
5550 027722 062702 000010 ADD #10,R2
5551 027726 010237 001246 MOV R2.$TRP6
5552 027732 012737 030160 001250 MOV AMODDTO,$TMP7
5553 027740 012737 030170 001252 MOV #MODDT 1. $TMP10
5554 027746 016137 000062 001256 MOV 62(R1) ,$TMP12
g;gg 027756 010437 001254 MOV RG,STRAIT
§557 027760 012702 030160 MOV #MODDTO,R2 :CHECK THE FRACTIONAL RESULT.
5558 027764 010103 MOV R1,R3
5559 027766 062703 000020 ADD #20,R3
5560 027772 012705 000004 MOV 24 RS
5561 027776 022223 2s: P (R2)+, (R3)+
5562 030000 001020 BNE 108 :BRANCH IF INCORRECT.
%ﬁomwzonm3 08 RS.2$
5565 030004 012702 030170 MoV MMODDT1,R2 ~CHECK THE INTEGER RESULT.
5566 030010 010103 MOV R1,R3
5567 030012 062703 000030 ADD #30,R3
5568 030016 012705 005004 MOV #4 RS
5569 030022 022223 38: CMP (R2)+,(R3)+
5570 030024 0010256 BNE 15$ ;BRANCH IF INCORRECT.
5571 030026 077503 S08 RS,3$
237
5574 030030 026104 000062 CMP 62(R1) ,R4 :CHECK THE FPS.
gg;g 030034 001042 BNE 208 ‘BRANCH IF INCORRECT.
§577 030036 000161 000072 98- JMP 72(R1) :RETURN.
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5604
5605 030130

5606
5607 030134
5608
5609 030136
5610 030136
5611 030140
5612
5613
5614 030142
5615 030146

5616 030154
561; 030156
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5619 030160
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000112

104070
000756
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000004

000070
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000062 001256

000000 000000
000000 000000
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:FRACTIONAL ERROR.
: MOV

SEQUENCE

jos #M0DDTO,R2 :WAS THE FRACTIONAL ERROR ANTICIPATED?
MOV R1,R3
ADD #40.R3
MoV 26 RS
508 : M (R2)+,(R3)+
BNE 118 :BRANCH IF NOT ANTICIPATED.
08 RS, 508
MOV R1.R2 :THE ERROR WAS ANTICIPATED SO
ADD #64,R2 RETURN TO THE ERROR REPORT AT THE
*CALLING ROUTINE.
P (R2)
118: :THE ERROR WAS NOT ANTICIPATED SO
128: ggnoa ;;o "REPORT THE INCORRECT FRACTION HERE.
:INTEGER ERROR.
iss:  mov #MODDT1,R2 :WAS THE INTEGER ERROR ANTICIPATED?
MOV R1,R3
ADD #50.R3
MOV #4 RS
60$: P (R2)*+,(R3)+
BNE 178 :BRANCH IF NOT ANTICIPATED.
S0B RS.60%
MOV R1.R2 sTHE ERROR WAS ANTICIAPTED SO RETURN
ADD #70,R2 *TO THE ERROR REPORT IN THE CALLING
*ROUTINE.
JMP (R2)
168: :THE ERROR WAS NOT ANTICIPATED SO REPORT
178:  ERROR  +71 1THE INTEGER FAILURE HERE.
BR 9%
:FPS INCORRECT.
208: MOV RG,STMPT1 :REPORT INCORRECT FPS.
MOV 62(R1) . 81472
218:  ERROR  +72
B8R 13
MODDTO: .WORD 0.0,0.0
MODDY1: .WORD 0.0.0.0
HHMDONE :
RSE TUP ;G0 INITIALIZE THE FPS AND STACK; AND

;SEE IF THE USER HAS EXPRESSED

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

sTEST T]TLE:UNDER/O&ERFLOU. USING MODF WITH TRAPS DISABLED

113
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TEST # 20 - SEE COMMENT ABOVE FOR TEST TITLE

5636 SBTTL TEST # 20 - SEE COMMENT ABOVE FOR TEST TITLE

X 2223232283332 22X222 2222221228232 0820228222222 000F22RRR2d2] Q)

tTEST 20 SEE COMMENT ABOVE FOR TEST TITLE

*THIS IS A TEST OF THE MODF OVERFLOW AND UNDERFLOW CONDITIONS. IT MAKE
*«USE OF A SUBROUTINE TO SETUP THE OPERANDS, EXECUTE THE MODF INSTRUCTI
-AND CHECK THE RESULTS. TRAPS ARE DISABLED DURING THIS TEST.

S
ON

t.ttt.tt.t..ttttttttt.tttttt.tttttttttttt.'..tttttt.ttttttt.ttt

s637 030202 000004 18720: SCOPE
5638 SUNDERFLOW TEST, WITH EXPONENT OF THE RESULT = -129, Flu = 1, FID = 1
5639 030204 1 ;
030204 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5640 030206 004737 030532 JSR PC ,MODF OV
S641 030212 020123 045676 18: LMORD  20123,45676 AC
$642 030216 020200 000000 28: "WORD 202000 *FSRC
5643 030222 000123 045676 3s: "WORD  123.45676 "FRACTIONAL RES.
5644 (30226 000000 000000 48: "WORD 0,0 *INTEGER RES.
5645 030232 1777277 177777 58: WoRD  -1.-1 ‘ERROR FRACTIONAL RES.
5646 030236 177777 177777 68: "WORD  ~1.-1 ‘ERROR INTEGER RES.
5647 03024 042000 7%: 42000 :FPS BEFORE EXECUTION.
5648 030244 142004 142004 :FPS AFTER EXECUTION.
5649 030246 000012 12 SFEC
5650 030250 104170 8s%: ERROR +170 2FEC INCORRECT, UNDERFLOW.
5651 030252 000401 BR 98
5652 030254 104171 ERROR + 17 :AC V1 (2,3) <= ZERO, ST 126.
gggz 030256 98 :
5655 :UNDERFLOW EXP OF RESULT = =193, FIU =0, FID = 1
5656 030256 o2 :
030256 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
5657 030260 004737 030532 JSR PC ,MODFOV
5658 030264 010200 000000 18$: .WORD  10200.0 AC
5659 030270 010000 000000 28: "WORD 10000.0 SFSRC
5660 030274 000000 000000 33 "WORD 0.0 *FRACTIONAL RES.
5661 030300 000000 000000 is: WORD 0.0 *INTEGER RES.
5662 030304 177777 177777 5$: "WORD  -1,-1 ‘ERROR FRACTIONAL RES.
5663 030310 1777277 177777 68: "WORD  ~1.-1 *ERROR INTEGER RES.
5664 030314 005013 78: 5013 *FPS BEFORE EXECUTION.
5665 030316 005004 5004 *FPS AFTER EXECUTION.
5666 030320 000012 12 SFEC
5667 030322 000240 8s: NOP
5668 030324 000401 BR 9s
5669 030326 104171 ERROR  +171
32;? 030330 98 :
5672 :OVERFLOW TEST WITH EXPONENT OF THE RESULT = 128, Flv = 1, FID =
5673 030330 jom3
030330 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5674 030332 004737 030532 JSR PC,MODFOV
5675 030336 060052 125252 18$: LWORD  60052,125252  :AC
5676 030342 060200 000000 28: "WORD  60200.0 *FSRC
5677 030346 000000 000000 3. 'WORD 0.0 *FRACTIONAL RES.
5678 030352 000052 125252 48: WORD  52,125252 *INTEGER RES.
5679 030356 000000 000000 5% ‘WoRD 0.0 ‘ERROR FRACTIONAL RES.

5680 030362 000000 000000 6$: .WORD 0.0 :ERROR INTEGER RES.
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5681 030366 041000 78
5682 030370
5683 030372
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030376
5686 030400

030402 9s:

106172 8s:

030402
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04
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5702 030446 000240 8s:
5703 030450
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5705 030454 9%
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5708

5709 030454

030532
067654 18:
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030532
125252 18:
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BR
ERROR

:OVERFLOW TESY WITH
SAND FIV =1, FID =
MMMS

SEQUENCE
;FPS BEFORE EXECUTION.
:;gg AFTER EXECUTION.
‘BAD FEC ON OVERFLOW.

:ST 520 TO STORE ZERO TWICE
JINTO 162

+172
9
+173

THE RESULT = 130, FIV = 0, FID =1
;SET UP TKE LOOP ON ERROR ADDRESS.

PC ,MODF OV
60$45,67654 SAC

60200.0 *FSRC

0.0 *FRACTIONAL RES.

0.0 *INTEGER RES.

0.0 ‘ERROR FRACTIONAL RES.
345.,67654 ‘ERROR INTEGER RES.

;FPS BEFORE EXECUTION.
::Eg AFTER EXECUTION.

9s

+174 ;ST 520 TO 162 INTO STORE ZERO TWICE.

§XPONENT OF THE RESULT = 128, RESULT NEGATIVE

:SET UP THE LOOP ON ERROR ADDRESS.
PC ,MODFOV
160252,125252  :AC
60000.0 LFSRC

0.0 SFRACTIONAL RES.

100052.125252  :INTEGER RES.

0,0 *ERROR FRACTIONAL RES.

§5.125252 *ERROR INTEGER RES.
*FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
SFEC

+172

9s

+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.
;1T 1S CALLED THUS:

ACARG: .WORD XX sAC_OPERAND

FSRCARG: .WORD X, X :FSRC _OPERAND

FRES: .WORD X X JFRACTIONAL RESULT
INTRES: .WORD  X.,X :INTEGER RESULT
ERFRES: .WORD X, X ;ERROR FRACTION RESULT
ERINTRES: .WORD X, X ;ERRCR INTEGER RESULT
FPSB:  .WORD X ;FPS BEFORE EXECUTION

115



5759 030532

5769 030570
5770 030572

5771

$772 030576
5773

5774 030600
5775 030602
5776 030604
5777 030610
5778 030612
5779 030616

5780 030620
5781 030624

5782
5783 030626
30

CO=O~=O—=0—-00

&

PBCO FPITF FLTG PNT PRT B
20 ~ SEE COMMENT ABOVE FOR TEST TITLE

000200

026062
000030
030576
000004

000200
031106
031116

001240

LI
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SEQUENCE

FPSA: .WORD X FPS AFTER EXECUTION
FEC: .WORD X FEC
ERR1:  ERROR  +X FEC ERROR
BR CONT
ERR2: ERROR  +X ; INTEGER ERROR
CONT: JRETURN ADDRESS

‘THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODF

INSTRUCTION IS EXECUTED. THEN THE RESULTS ARE RETRIEVED.

STHE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRE(CT
:THEN THE INTEGER PART 1S COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
:THEN THE FPS 1S COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
STHEN MODFOV WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

;1T 1S REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
STHE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MATCH

:THE TRUE RESULT THEN_ THE ERROR 1S REPORTED HERE. IF THE ANTICIPATED
SFAILURE MATCHES THE TRUE RESULT THEN MODFOV PASSES CONTROL TO THE

JERROR CALL AT ERR1, LIKEWISE IF THE INTEGER PART OF THE RESULT IS

:NOT CORRECT THEN 1 1S _COMPARED WITH THE ANTICIPATED INTEGER

JFAJILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.

é:Lf :?ngﬂgs MADE HOWEVER, MODFOV WILL RETURN CONTROL TO THE ERROR

MODFOV: MOV (SP)+,R1 sGET A POINTER TO THE ARGUMENTS
MOV #200,R0 ;SET FD MODE.
LDFPS RO
MOV R1,RO sSET UP ACO

;PUT A BACKROUND PATTERN INTO AC1.

LDD (RO) ,AC1
MmO ;SET UP THE FPS.

30¢(R1),RO
0

-
o
<
v
w
P-4

MOV 28, STRP2

MOV R1.RO ;COMPUTE THE ADDRESS OF THE FSRC.
ADD #4 RO

1%: MODF (RO) ,ACO SEXECUTE THE TEST INSTRUCTION.
STFPS R4 ;GET THE FPS.
STST RS :GET FEC.
MoV #200,R0 sSET FD MODE.
LDFPS R

JGET THE FRACTIONAL RESULT.

MoV MODFD1,RO ;GET THE INTEGER RESULT.
STD AC1. (ROS

Mov R1,.R2 ;SAVE THE DATA IN CASE OF ERROR.

MOV R2.$TMP3
ADD #4,R2
MOV R2,$TMP4
ADD #4 R2
MOV R2,$TMPS
ADD # R

MOV R2.$STMP6
MOV #MODFDO. S TMP?
MOV #MODFD1.STAP10
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ABOVE FOR TEST TITLE

001256
001262

000002

000002

000002

001256

001262

nov R&,$TAP1
mov 32(R1),$TMP12
nov RS.STMP13
mov 34(R1),$TMP14
MOV #MODF DO, R2 SCHECK THE FRACTIONAL RESULT.
CMP 10(R1) , (R2)
BNE 108 :BRANCH IF INCORRECT.
. 12(R1),2(R2)
BNE 108
MOV #MODFD1,R2 :CHECK THE INTEGER RESULT.
CMP 14(R1), (RD)
BNE 158 :BRANCH 1F INCORRECT.
CMP 16(R1),2(R2)
BNE 158
cmP 32(R1) R4 :CHECK THE FPS.
BNE $ *BRANCH IF INCORRECT.
CMP 34 (R1) ,RS ;CHECK THE FEC.
BNE 258 *BRANCH IF INCORRECT.
98: JWP 44 (R1) :RETURN.
:FRACTIONAL ERROR.
j0s: :THE ERROR WAS NOT ANTICIPATED SO
128: g:non ;}65 *REPORT THE INCORRECT FRACTION HERE.
: INTEGER ERROR.
iss:  cwp 24(R1), (R2) :WAS THIS ERROR ANTICIPATED?
BNE 168 *BRANCH 1F NOT.
Cp 26(R1),2(R2)
BNE 168
MOV R1,R2 ;THE ERROR WAS ANTICIAPTED SO RETURN
ADD 262 ,R2 ‘70 THE ERROR REPORT IN THE CALLING
*ROUTINE.
JWP (R2)
168: sTHE ERROR WAS NOT ANTICIPATED SO REPORT
178:  ERROR  +166 ‘THE INTEGER FAILURE HERE.
BR 98
-FPS INCORRECT.
08: MOV Ré.$TMP11 :REPORT INCORRECT FPS.
MOV 32(R1),$TMP1)
218:  ERROR  +167
BR 9s
-REPORT FEC ERROR,
s MOV RS,$TMP13
MOV 34(R1),$TMP14
MOV R1,R?
ADD #36 R2
JNP (R2S
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KF
TEST # 20 - SEE COMMENT ABOVE FOR TEST TITLE
ggg? 031106 000000 000000 000000 MODFDO: .WORD 0.,0,0,0
ggg% 031116 000000 000000 000000 MODFD1: .WORD 0,0.0,0
5854 021126 MMMDONE -
031126 104412 RSETUP 200 INITIALIZE THE FPS AND STACK. AND
sSEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
sVIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).
5855
5856
5857

5865
5866 sTEST TITLE:UNDER/OVERFLOW, USING MODD WITH TRAPS DISABLED
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.SBTTL TEST # 21 - SEE COMMENT ABOVE FOR TEST TITLE

B2 23222222202 2222220222202 2200022 22022 iR 0d220 002 2d0R0d] ]

5867

031130 000004

5868
5869
5870 031132

031132 104413
5871 031134 004737
5872 031140 020252
5873 031144 125252
5874 031150 020100
5875 031160 000177
5876 031170 000000
5877 031200 020252

5884
5885 031232 104202

031234 104413
5890 031236 004737
5891 031242 010000

904

5905 031336

906

907

5908 031336
031336

5909 031340 0047

13
37
5910 031344 060252
5911 031350 125252

031546

000000

031546
000000
000000
000000
000000
000000
000000
000000
000000

Y .Y
NN
VAV —
NN N
VAV
[AS 1,81
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000000
177777

000000

177777

000000
000000
000000
000000

SeTEST 21

SEE COMMENT ABOVE FOR TEST TITLE

*

S«THIS IS 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.

X

2 2322222232228 22222 2322220222200 2222303002000 00200208020222022202303]%]

7S121: SCOPE
;UNDERFLOW TEST
NNN1:

WITH EXPONENT OF THE RESULT = =129, FIU = 1, FID = 1
sSET UP THE LOOP ON ERROR ADDRESS.

PC ,MODDOV

20252,125252  :AC

125252,125252

20100,0,0.0 :FSRC

177.-§ 211 :FRACTIONAL RES.

0,0.0,0 *INTEGER RES.

20262125252  :ERROR FRACTIONAL RES.

125252,125252

0,0,-1,-1 ;ERROR INTEGER RES.
:FPS BEFORE EXECUTION.
;;Eg AFTER EXECUTION.

5501 *FEC INCORRECT ON UNDERFLOW.

+202 ;ST 155 (BUT FD)

WITH EXPONENT OF THE RESULT = =193, FIU = 0, FID =1
sSET UP THE LOOP ON ERROR ADDRESS.

PC
10000.0 ;AC
123456 ,0
10200.0.0.0 :FSRC
0.0.0.0 *FRACTIONAL RES.
0.0.0.0 *INTEGER RES.
0.0.0.0 *ERROR FRACTIONAL RES.
0.0 *ERROR INTEGER RES.
1334560
;FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
98
+203 :ST 047 (BUT FD).

hgngFLOU TEST WITH EXPONENT OF THE RESULT = 128, FIV =1, FID =1

LPERR
JSR
18: .WORD
.WORD
2%: .WORD
3s: .WORD
48: .WORD
5%: .WORD
.WORD
63 .WORD
7% 42200
142204
12
8s: ERROR
B8R
ERROR
9%
;UNDERFLOW TEST
NNN2 :
LPERR
JSR
1 .WORD
.WORD
2% .WORD
3s .WORD
4 . WORD
b} 3 .WORD
63 .WORD
.WORD
7% 5213
5204
12
8$%: NOP
8R
ERROR
9s:
LPERR
JSR
18: .WORD
.WORD

:SET UP THE LOOP ON ERROR ADDRESS.
2 JAC
5
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MACRO %1113 20-0CT-81 08:27 PAGE g1-1

TEST # 21 - SEE COMMENT ABOVE FOR TEST TITLE

5912 031354 060100 000900
5913 031364 000000 000000
5914 031374 000177 177777
5915 031404 000000 000000
5916 031414 000177 177777
£917 031420 125252 125252
5918 031424 041200
9919 031426 141206
5920 031430 000010
9921 0314632 104204
5922 031434 000401
5923 031436 104205
5926 031440
5925
9926
5927 031440
031440 104413
9928 031442 004737 031546
5929 031446 060200 000000
5930 031452 125252 000000
5931 031456 060200 000000
5932 031466 000000 000000
5933 031476 000000 000000
5934 031506 000000 000000
935 031516 000400 000000
5936 031522 125252 0000C0
5937 031526 006211
5938 031530 006206
5939 031532 000010
5940 031534 000240
5941 031536 00040°
5942 031540 104206
5943 031542 000137 032154
5944
5945
5946
5947
5948
5949
5950
5951
5952
5953
5954
5955
5956
5957
5958
5959
5960
5961
5962
5963
5964
5965
5966
5967

000000 2$: .WORD  60100,0,0,0
000000 3$: .WORD 0,0.0.0
177777 4$: WORD 177.~% -1,-1
000000 58: -WORD  0,0.0.0
6$: JWORD  177.-~i
JWORD  125252,125252
78: 41200
161206
10
8s: ERROR  +204
B8R 93
ERROR  +205
9%:

;OVERFLOW TEST wITH EXPONENT OF
NNN& :

LPERR
JSR PC noooov
18: LWORD 60200
-WORD 1zszsé 0
000000 2$: .WORD  60200.0.0.0
000000 3$: .WORD  0.0,0.0
000000 &$: .WORD  0.0.0.0
000000 S§$: JWORD 0.0.0.0
63 WworRd 4000
JWORD  125252.0
78 6211
6206
10
8$: NOP
BR 98
ERROR  +206
98: JMP

SEQUENCE

;FSRC
sFRACTIONAL
: INTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.

RES.

;FPS BEFORE EXECUTION.
FPS AFTER EXECUTION.

;FEC
;FEC BAD ON OVERFLOW.

;ST 520 TO 162 INTO 163 (BUT FD),

THE RESULT = 130, FIV = 0, FID =1
JSET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC

;FRACTIONAL RES.
;INTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
SFEC

;ST 520 TO 162 INTO STORE ZERO TWICE.

NNNDONE ;GO TO NEXT TEST.

sTHIS SUBROUTINE, MODDOV, IS CALLED TO SETUP THE
:OPERANDS, EXECUTE THE MODD INSTRUCTION AND CHECK THE RESULTS.

IT IS CALLED THUS:

: ACARG: .WORD
: FSRCARG: .WORD
: FRES: .WORD
H INTRES: .WORD
M ERFRES: .WORD
H ERINTRES : .WORD
: FPSB: .WORD
: FPSA: . WORD
: ERR1: ERROR
H B8R

: ERR?: ERROR
; CONT:

:THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT).

sAC_OPERAND
;FSRC_OPERAND
sFRACTIONAL RESULT

s INTESER RESULT

SERROR FRACTION RESULT
;ERROR INTEGER RESULT
;FPS BEFORE EXECUTION
sFPS AFTER EXECUTION
+X sFRACTION ERROR

+X ;INTEGER ERROR
.RETURN ADDRESS

THE MODD

¢ 2 DX > XX >

:INSTRUCTION IS EXECUTED. THEN THE RESULTS ARE RETRIEVED.

;THE FRACTION PAR¢ 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
STHEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED

;THEN MODDOV WILL RETURN TO CONT.

IF THE FPS WAS INCORRECT
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TEST # 21 ~ SEE COMMENT ABOVE FOR TEST

000200

026062
000060
031612
000010

000200
032134
032144

001240

032134

000020
000004

MACRO M

001236

001250
001252

001256
001262

m
Tir

;THE ANTICIPAT

3
LE
T

10
20-0CT-81 08:27 PAGE §1-2 SEQUENCE

IS REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
ED BAD FRACTION, ERFRES. IF THIS DOESN'T MATCH

;THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTICIPATED
;FAILURE MATCHES THE TRUE RESULT THEN MODDOV PASSES CONTROL TO THE
sERROR CALL AT ERR1, LIKEWISE IF THE INTEGER PART OF THE RESULT IS
;NOT CORRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER

JFAILURE.

IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.

;JF A MATCH 1S MADE HOWEVER, MODDOV WILL RETURN CONTROL TO THE ERROR

;CALL AT ERRZ.

MODDOV: MOV
MOV

1%:

2%:

LDFPS
mMov
LDD
MOV
LDD

(SP)+,R1 sGET A POINTER TO THE ARGUMENTS
:%OO.RO ;SET FD MODE.

R1,RO ;SET UP ACO

(RO .ACO

f:ggplé?o :PUT A BACKROUND PATTERN INTO AC1.
60(R1) RO :SET UP THE FPS.

RO
#18,$TMP2
R1,RO
#10,R0
(RO) ,ACO ;EXECUTE THE TEST INSTRUCTION.

RS ;GET THE FPS.
R& ;GET THE FPS.
:SOO,RO :SET FD MODE.

:?8°?28;“° :GET THE FRACTIONAL RESULT.
#M0DDD1,RO ;GET THE INTEGER RESULT.
AC1, (ROS

;COMPUTE THE ADDRESS OF THE FSRC.

sSAVE THE DATA IN CASE OF ERROR.

#MODDDO, $TMP7
#MODDD1 . STMP10
Ré,$TMPT1
62(R1) ,$TMP12
RS,$TMP13
64(R1),$TMP14

#MODDDO ,R2 ;CHECK THE FRACTIONAL RESULT.
R1,R3

#20,R3

#4 RO
(RO)+, (R3)+
108

RO, 2$

;BRANCH IF INCORRECT.

12"
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TEST # 21 - SEE COMMENT ABOVE FOR TEST TITLE

6025 031764 012702 032144 MOV #MODDD1,R2 ;CHECK THE INTEGER RESULT.
6026 031770 010103 MOV R1,R3

6027 031772 062703 000030 ADD #30,R3

6028 031776 012700 000004 MOV #4 RO

6029 032002 022223 38: cMP (R)+, (R3)+

6030 032004 001013 BNE 15$ ;BRANCH IF INCORRECT.
6031 032006 077003 08 RO,3$
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TEST # 21 ~ SEE COMMENT ABOVE FOR TEST TITLE

6034
6035 032010 026104 000062 cMP 62(R1) ,R4
gggg 032014 001027 BNE 20$

6038 032016 026105 000064 CMP 64 (R1) ,RS
2823 032022 001033 BNE 25$
2825 032024 000161 000074 98 : JMP 74(R1)
6043 :FRACTJONAL ERROR.
6044 032030 jo0s:
6045 032030 104176 128:  [RROR  +176
2829 032032 000774 BR 98
6048 ; INTEGER ERROR.
6049 032034 012702 032144 158: MOV #MODDD1,R2
6050 032040 010103 MOV R1,R3
6051 032042 062703 000050 ADD #50,R3
6052 032046 012705 000004 MOV #4 RS
6053 032052 022223 608 : CMP (R2)+, (R3) +
6054 032054 001005 BNE 17$
6055 032056 077503 S08 RS. 608
6056 032060 010102 MOV R1°R?2
gggg 032062 062702 000072 ADD #72.R2
6059 032066 000112 IMP (R2)
606G
6061 032070 168:
6062 032070 106267 178:  ERROR  +267
gggz 032072 000754 B8R s
6065 -FPS INCORRECT.
6066 032074 010437 001254 208:  mov R4 ,STMP11
6067 032100 016137 000062 001256 MoV 62(R1),$TMP12
6068 032106 104200 21$:  ERROR  +200
gggg 032110 000745 B8R 9s
6071 -REPORT FEC ERROR.
6072 032112 010537 001260 25s: MOV RS.$TMP13
6073 032116 016137 000064 001262 MoV 54cn1) $TMP14
6074 032124 010102 MOV R1,R2
6075 032126 062702 000066 ADD #66,R2
28;9 032132 000112 JMP (R2}
gg;g 032134 000000 020000 000000 MODDDO: .WwORD 0,0,0,0
ggg? 032144 000000 000000 000000 MODDD?: .WORD 0,0.0,0
6082 032154 NNNDONE :

032154 104412 RSETUP

6083
6125

G_10
MACRO M1113 20-0CT-81 08:27 PAGE 32

SEQUENCE

;CHECK THE FPS.
;BRANCH IF INCORRECT.

;CHECK THE FEC.

JRETURN.

;THE ERROR WAS NOT ANTICIPATED SO
JREPORT THE INCORRECT FRA

CTION HERE.

;WAS THE INTEGER ERROR ANTICIPATED?

;BRANCH IF NOT ANTICIPATED.

;:THE ERROR WAS ANTICIAPTED SO RETURN
:TO THE ERROR REPORT IN THE CALLING
:ROUTINE.

;THE ERROR WAS NCT ANTICIPATED SO REPORT
:THE INTEGER FAILURE HERE.

JREPORT INCORRECT FPS.

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

STHE DESIRE TO CHANGE THE SOF TWARE
*VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL 6?).
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MACRO M1113 20-0CT-81 OR:27 PAGE 33

TEST # 22 - INTERRUPT CORRECT FLOWS TEST

6126

SEQUENCE

.SBTTL TEST # 22 - INTERRUPT CORRECT FLOWS TEST

::'...ttt.'..t....tttt...'t.t....ﬁ.....t.'.........t....'ttt....t

-'TEST 27

INTERRUPT CORRECT FLOWS TEST

032156

032170

o Yo Yo JUN Yo No Yo ¥o Yo Yo Neo Yoo
—t D e e D el rd alh rd gD wed e b
W WA L A N AN L N N NN N N
ogw&mrum—coom‘a

000004

132737
001406
032777

001022
000137

012737
012777
012737
000406

000200
000200

033336

032230
000000
037502

001337
146742

000004
001112
000004

-THIS IS A TEST OF THE 'CORRECT' FLOWS. THIS PART OF THE MICRO CODE
-HAS AS ITS PURPOSE INSURING THAT INTERRUPT REQUESTS MADE DURING
'CERTAIN LENGTHY FPP INSTRUCTIONS GET HONORED. THIS IS DONE

'IN A WAY SUCH THAT IF AN INTERRUPT REQUEST OCCURS DURING ONE
;«0F THESE INSTRUCTIONS THE STATE OF THAT INSTRUCTION'S
'EXECUTION WILL BE THE SAME AS IF THAT INSTRUCTION HAD NEVER
'BEEN FETCHED AND TS EXECUTION NEVER STARTED. THUS THE MICRO CODE
-UILL RESTORE ALL REGISTERS, BACK UP THE PC AND LEAVE THE

:*FPS AND ACO THROUGH ACS UNHODIFIED

:«THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

.' ADD (OR SUB)

. DlV
o MuL

M 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,

tUHlCH WILL PROBABLY ONLY BE PRESENT IN DEC'S HANUFACTURING ENVIRONMENT,
;*TO RUN. THIS SPECIAL EQUIPMENT IS DESIGNED TO RAISE AN

'INTERRUPT REQUEST IN THE PROCESSOR IF A BIT IS SET IN ITS STATUS
tREGISTER AND ONLY WHEN AN FPP INSTRUCTION IS ENCOUNTERED.

:«THEREFORE THIS TEST WILL BE RUN CONDITIONALLY (DEPENDENT UPON WHETHER
;*OR NOT THE STATUS REGISTER OF THE TEST EQUIPMENT TIMES OUT WHEN REFERENCED).
-THIS TEST CAN ALSO BE DESELECTED BY TURNING SWITCH 7 OF THE

'SUITCH REGISTER (PHYSICAL OR VIRTUAL) ON.
tTHE TEST ASSUMES THAT THE TEST EQUIPMENT'S STATUS REGISTER IS AT
'LOCATION 777774 (NOTE THAT ALL REFERENCES TO THIS LOCATION ARE

:«MADE INDIRECT THROUGH THIS PROGRAMS LOCATION CORINT, SO THAT

-IF THE USER HAS MODIFIED THE TEST EQUIPMENT'S STATUS REGISTER TO
tRESPOND TO A DIFFERENT ADDRESS LOCATION CORINT MUST BE
tHADE TO CONTAIN THAT STATUS REGISTER'S NEW ADDRESS).

'THIS PROGRAM ASSUMES THAT THE TRAP VECTOR FOR THE TEST EQUIPMENT IS 110.
tAGAlN NOTE THAT ALL REFERENCES TO THIS TRAP VECTOR ARE INDIRECT, THROUGH
tTHIS PROGRAM'S LOCATION CORTRP (IF THE TEST EQUIPMENT ]S
tHADE TO TRAP TO A DIFFERENT VECTOR LOCATION CORTRP MUST CONTAIN THE
tADDRESS OF THIS VECTOR).

t*t'l.t.t'tt'ttttt.ttt't.t."tt.t.'t..t'ttt."t.t""ttttt!t"'

78722:  SCOPE
BITB  #200.SENVM ;SEE IF APT IS SELECTING TVEST.
8EQ COR1 ‘BRANCH TO AUTOSIZE IF NOT.
8IT #200,aSWR ‘SEE If THE USER HAS SELECTED THIS
‘TEST USING THE SWITCH REGISTER.
BNE COR3 ‘IF SO, PERFORM TEST.
JMP CORDONE :ELSE DO’ NOT RUN TEST.
COR1: MOV #COR2.ERRVECT  :SEE IF THE TEST EQUIPMENT'S STATUS
MOV #0,aCORINT ‘REGISTER TIMES OUT.
MOV ccﬁspua ERRVECT
B8R COR3 :DIDN'T TIME OUT SO START TEST.
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TEST # 22 - INTERRUPT CORRECT FLOWS TEST

6160 032230 022626 CMP (SP)+,(SP;+ ;IF THE REFERENCE TIMES OUT DO
6141 032232 012737 037502 000004 MOV #CPSPUR,ERRVECT
g}:; 032240 00137 033336 JMP CORDONE ~:NOT RUN TEST.
6144 ;TEST ADDD MODE 0
6145 032244 COR3:
6146 0322644 005227 177777 INC #-1
6147 032250 001002 BNE COR33
6148 032252 104401 TYPE
6149 032254 040455 .WORD CORMES
6150 032256 COR33:
6151 032256 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
6152 032260 004737 033036 JSR PC,CORSUB
6153 032264 040200 000100 000200 1 LWORD  40200,100,200, 3oo ACO
6154 032274 123456 $ "WORD 123456 o
6155 032276 000200 33 200 PS
6156 032300 172000 $ ADDD  ACO,ACO -resr INSTRUCTION.
6157 032302 000240 NOP
6158 032304 005037 033320 CLR CORFLG ;RESET INTERRUPT FLAG
6159 032310 104252 ERROR  +252 *NO INTERRUPT! TEST EQUIPMENT FAILED.
6160 032312 000401 8R 118
6161 032316 104253 5%: ERROR +253 ;INCORRECT STATE AT INTERRUPY.
6162 032316 118:
6163 ;TEST ADD MODE 1
6164 032316 CORG :
032316 104413 LPERR sSET UP THE LOOP ON ERROR ADORESS.
6165 032320 0064737 033036 JSR CORSUB
6166 032324 040201 000555 077007 18: . WORD 4oéo 1,555,77007.111111  :ACO
6167 032334 032324 28: WORD 18 :RO
6168 032336 000217 3s: 217 FPS
6169 032340 172010 48: ADDD  (RO),ACO STEST INSTRUCTION
6170 032342 000240 NOP
6171 032344 005037 033320 CLR CORFLG :RESET INTERRUPT FLAG
6172 032350 104252 ERROR  +252 :REPORT FAILURE. NO INTERRUPT.
6173 032352 000401 B8R 118
6174 032354 104254 ERROR 4254
6175 032356 118:
6176
6177 STEST ADDD MODE 2
6178 032356 CORS :
032356 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
6179 032360 004737 033036 JSR PC,CORSUB
6180 032364 060202 111333 052525 18: "WORD  40202,111333,52525,70707 ;ACO
6181 032374 032364 28: .WORD 18 ;RO
6182 032376 000205 38 205 *FPS
6183 032400 172020 48: ADDD  (RO)+.ACO *TEST INSTRUCTION
6184 032402 000240 NOP
6185 032404 005037 033320 CLR CORFLG :RESET THE INTERRUPT FLAG
6186 032410 104252 ERROR  +252 “REPORT FAILURE. NO INTERRUPT.
6187 032412 000401 B8R 118
6188 032414 104255 ERROR  +255 :CORRECT FLOWS FAILED.
2333 032416 118:
6191 ;TEST ADDD MODE 3
6192 032416 CORG :
032416 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
6193 032420 004737 033036 JSR PC.CORSUB
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TEST # 22 - INTERRUPT CORRECT FLOWS TEST

6194 03 452 040203 071735 072746 18: .WORD  40203,71735,72746,1 :ACO
6195 032434 032460 28: ‘WOrRD 108 ;RO
6196 032436 000206 3g: 206 ‘FPS
6197 032440 172030 48: ADDD  @(RO)+,ACO *TEST INSTRUCTION
6198 032442 000240 NOP
6199 032444 005037 033320 CLR CORFLG :RESET THE INTERRUPT FLAG
6200 032450 104252 ERROR  +252 *REPORT FAILURE, NO INTERRUPT.
6201 032452 000403 BR 118
6202 032454 104256 5$: ERROR  +256 :CORRECT FLOWS FAILED.
6203 032456 000401 BR 118
6204 032460 032424 108: .WORD 18 :USED FOR THE ADDRESSING OF THE OPERAND
6205 “IN THIS MODE.
6206 032462 118:
6207 :TEST ADDD MODE 4
6208 032462 COR7:
032462 104413 LPERR :SET UP THE LOOP CN ERROR ADDRESS.
6209 032464 004737 033036 JSR PC, CORSUB
6210 032470 040204 123456 070123 1$: WORD  40204,123456,70123,45671 ACO
6211 032500 032500 28: "WORD  18+10 ;RO
6212 032502 000212 33 212 ‘FPS
6213 032504 172040 48: ADDD  -(RO),ACO TTEST INSTRUCTION
6214 032506 000240 NOP
6215 032510 005037 033320 CLR CORFLG ;RESET THE INTERRUPT FLAG
6216 032514 104252 ERROR  +252 :REPORT FAILURE. NO INTERRUPT.
621’ 032516 000401 B8R 118
6218 032520 104257 ERROR  +257 :CORRECT FLOWS FAILED
6219 032522 118:
6220
6221 ;TEST ADDD MODE S
6222 032522 COR8:
032522 104413 LPERR _SET UP THE LOOP ON ERROR ADDRESS.
6223 032524 004737 033036 JSR PC,CORSUB
6224 032530 040205 076543 021076 18: "WORD  40505,76543,21076,54321 :ACO
6225 032540 032566 28: "WORD  108+2 ;RO
6226 032542 000213 33 213 FPS
6227 032544 172050 48: ADDD  @=(RO),ACO ‘TEST INSTRUCTION
6228 032546 000240 NOP
6229 032550 005037 033320 CLR CORFLG :RESET THE INTERRUPT FLAG
6230 032554 104252 ERROR  +252 :REPORT ERROR. NO INTERRUPT.
6231 032556 000403 BR 118
6232 032560 104260 58: ERROR  +260 :CORRECT FLOWS FAILED.
6233 032562 000401 B8R 118
6234 032564 032530 108 : _WORD 18
6235 032566 118:
6236
6237 ;TEST ADDD MODE 6
6238 032566 COR9:
032566 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
6239 032570 004737 033036 JSR PC, CORSUB
6240 032574 040206 034353 063730 18: "WORD  40206,34353,63730,31323 ;ACO
6261 032604 032573 2$: LWORD 18-1 ;RO
6242 032606 000214 3s: 314 *FPS
6243 032610 172060 000001 48: ADDD  1(RO),ACO *TEST INSTRUCTION
6244 032614 005037 033320 CLR CORFLG
6245 032620 104252 ERROR  +252 :REPORT FAILURE NO TRAP.

6246 032622 000401 BR 118
6247 032626 104261 5%: ERROR  +261
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TEST # 22 - INTERRUPT CORRECT FLOWS TEST
6248 032626 18:
6249
6250 :TEST ADDD MODE 7
6251 032626 ¢OR10:
032626 104413 LPERR ;SET UP THE LOOP ON ERROR ADDPESS.
6252 032630 004737 033036 JSR  PC,CORSUB
6253 032634 040210 070107 062426 18: WORD  40210,70107,62426,55555 :ACO
6254 032644 032667 28: "WORD  108~1 ;RO
6255 032646 000204 3. 204 SFPS
6056 032650 172070 000001 4$:  ADDD  @1(R0),ACO “TEST INSTRUCTION
6257 032654 005037 033320 CLR  CORFLG
6258 032660 104252 ERROR  +252 :REPORT FAILURE NO TRAP
6259 032662 000403 1183
6260 032664 104262 S$:  E OR  +262 :CORRECT FLOWS FAILED.
6261 032666 000401 BA 118
6262 032670 032634 108:  .WORD 1%
6263 032672 118:
6264
6265 :TEST DIVD MODE 1
6266 032672 ¢oR11:
032672 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
6267 032676 004737 033036 JSR  PC,CORSUB
6268 032700 060211 033445 056677 18: .WORD  40211,33445,56677,001122 :ACO
6269 032710 032700 28: "WORD 18 ;RO
6270 032712 000205 3. 205 ‘EPS
6271 032714 174410 4$:  DIVD  (RO).ACO “TEST INSTRUCTION
6272 032716 000240 NOP
6273 032720 005037 033320 (LR CORFLG
6274 032724 104252 ERROR  +252 :REPORT FAILURE, NO TRAP.
6275 032726 000401 BR 113
6276 032730 104263 5¢:  ERROR  +263 :CORRECT FLOWS FAILED.
6277 032732 118:
6278
6279 ;TEST MULD MODE 1
6280 032732 COR12: _
032732 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
6281 032734 004737 033036 JSR  PC,CORSUB
6282 032740 040212 165411 046252 18: WORD  40812,165411,46252,63650 ;ACO
6283 032750 032740 28: 'WORD 13 :Rb
6284 032752 000210 33: .WORD 210 ‘FPS
6285 032754 171010 4$:  MLD  (RO).ACO *TEST INSTRUCTION
6286 032756 000240 NOP
6287 032760 005037 033320 (LR CORFLG
6288 032764 104252 ERROR  +252 :REPGRT FAILURE, NO TRAP.
6289 032766 00C401 BR 118
6290 032770 104264 S5:  ERROR  +264 :CORRECT FLOWS FAILED.
6291 032772 118:
6292
6293 :TEST MODD MODE 1
6294 032772 COR13:
032772 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
6295 032774 004737 033036 JSR_ P, CORSUB
6296 033000 0460213 045654 054542 18: WORD  40213,45654,54542,171623 :ACO
6297 033010 033000 28: .WORD 18 ;RO
6298 033012 000412 33 "WORD 412 “EPS
6299 033914 171410 i$:  MODD  (RO).ACO TEST INSTRUCTION.

6300 033016 000240 NOP
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6301 033020
6302 033024
6303 023026
6304 033030
6382 033032

033036
6337

6338 033042
6339 033044
6340 033046
6341 033052
6342 033054
6343 033056

6346 033070
6347 033072
6348 033076

6349
6350 033102
6351 033106
6352 033114
6353
6354 033122
6355
6356 033130
6357

005037
104252
000401
104265
000137

oo ONOOOOMNO
NNO NN bk b
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WIY WRR888K8

OO
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go
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033320

033336

033320

000200

000012
000010

000014
001236

177776
033134
177777
177777

000014
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# 22 - INTERRUPT CORRECT FLOWS TEST

000220
033320

000202

SEQUENCE

CLR CORFLG

ggaon ;ggz ;REPORT FAILURE NO TRAP.
53 ERROR  +265 ; CORRECT FLOWS FAILED.
11s: JMP CORDONE :FINISHED TEST!

sTHIS SUBROUTINE, CORSUB,
AND CHECK THE RESULTS IN THIS TEST. IT

IS CALLED TO SET UP THE OPERANDS
IS CALLED THUS:

: JSR PC,CORSUB

: 1$: .WORD X,X,X,X ;ACO OPERAND

: 2$: .WORD X ;RO

: 3s: .WORD X :FPS

: 48: INST :TEST INSTRUCTION TO BE

; JEXECUTED.

: ADR :AN ADDRESS OFFSET FOR

. CERTAIN MODES OR NOP.

: sﬁROR ;%22 :NO TRAP ERROR.

: 5%: ERROR  +N :CORRECT FLOWS FAILURE.

; B8R 118 .OPTIONAL FOR CERTAIN MODES.
: }?:: .WORD  ADDRESS ;OPTIONAL FOR CERTAIN MODES.

CORSUB WILL PICK UP A POINTER TO THE ARGUMENTS, IN R1. ACO, RO AND
sTHE FPS WILL BE SET TO THE DESIGNATED VALUES. THEN THE TEST MODULE
‘WILL BE SET UP TO INTERRUPT AND THE INSTRUCTION AT 4$ EXECUTED. IF
:NO TRAP OCCURS THEN THE TEST MODULE IS FAULTY. WHEN THE TRAP OCCURS
STHE PC ON THE STACK SHOULD BE 4S, AND ACO, RO AND THE FPS SHOULD NOT
:HAVE BEEN MODIFIED. IF EVERYTHING IS CORRECT CORSUB WILL RETURN TO
;58 PLUS TWO. IF AN ERROR IS DETECTED THEN CORSUB WILL RETURN TO THE
:ERROR REPORT AT S$.

SNOTE THAT A FLAG, CORFLG, IS SET TO =1 WHEN AN INTERRUPT IS PENDING.
;CORFLG 1S ZERO OTHERWISE.

CORSUB: CLR CORFLG ;SET FLAG ggo}z21CAre NO INTERRUPT
MOV (SP)+.R1 *GET A POINTER TO THE ARGUMENTS.
MOV R1,R2 *SET ACO.
MOV #200.R0
LDFPS RO
LDD (R2) ,ACO

MOV 12(R1) RO ;SET UP THE FPS.

LDFPS RO
MOV 1o<a1> RO sSET UP RO.
MOV R2
ADD 011 R2
MOV R2,$TMP2 -3¢vERaggness OF INSTRUCTION IN CASE
CLR PSW SCLEAR THE PRIORITY TO ALLOH INTERRUPTS .
MOV #CORTV,3CORTRP ser UP THE INTERRUPT VECTOR
MOV #-1,CORFLG “SET THE FLAG TO INDICATE

AN INTERRUPT IS PENDING.
MOV #-1,3CORINT ENABLE THE TEST EQUIPMENT'S

“TRAP FUNCTION AND GO

MNP 14(R1) *EXECUTE THE INSTRUCTION.
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6358

6359 033134
6360 033140
6361 033142
6362

6363

6364 033150
665 033152
6366 033156
6367 033160
6368 033164
6369 033166
6370 L 33174
6371 033200
6372 033204
6373 033210
6374 033212
6375 033216

6376 033222
6377 033226
6378 033232
6379 033236

6380
6381 033240
6382 033242

6390 033270
6391 033272

6392
6393 033276
6394
6395 033302
6396
6357
6398 033306
6399 033312
6400 033314
64C1 033316
6402
6403 033320
6404 033322

8 OOOO&OOOOOO—'O—'O—'
A b b b
- =SONNNOO =

000161
011637

005037
000407

006000
000000

177774

000110

CKFPBCO FPITF FLTG PNT PRT B
TEST # 22 - INTERRUPY (ORRECT FLOWS TEST

033320
000000

000200
033322
033322
001244
001250
001254
001242
000010
001246

001252
001256

000010

033322
000004

000032
000030
001236

033320

00000,

LRI
MACRO M1113 20-0CT-81 08:27 PAGE 33-5

000162

007240

000000

COR

1%:

CORTVO:
CORTV1:

CORFLG:
CORTMP:

CORINT:

CORTRP:

:TRAP T0
Tv:

SEQUENCE

HERE WHEN THE INTERPUPT OCCURS.

oM
BNE
MOV

CLR
ERROR
8R

L] UORD
.WORD
.WORD

.WORD

CORFLG
CORTV
#0,3CORINT

R&
#200,R2

#CORTMP R2
ACO, (R2)

P
N

#CORTMP ,$TMP3

RO, $TMPS
R4 .STMP?
(SP) ,$TMP11
R1,R2

#10 R2
(R25+,$TMP6
(R2) +.$TMP10
R2,$TMP12
($P) ,R2

CORTVO
(SP)+, (SP)+
RO.10(R1)
CORTVO
R1,R2
#CORTMP ,R3
#4 RS

(RO)+, (R3)+
cORTVO

RS, 18
32(R1)
30(R1)

(SP) ,$TMP2

CORFLG
(SP)+,(SP)+
+266
CORDONE

0
0.0.0,0
177774

110

JFIRST SEE IF AN INTERRUPT WAS PENDING.

;IF NOT GO REPORT AN ERROR.
JMAKE SURE THE TEST EQUIPMENT
;1S NOT INTERRUPT ENABLED.

:GET THE FPS.
:GET ACO

JSEE IF THE TRAP OCCURRED
;AT THE CORRECT ADDRESS.

SRESET THE STACK.

sSEE IF RO IS CORRECT.
;BR IF NOT CORRECT.
;SEE IF ACO WAS CORRECT

;BRANCH IF INCORRECT.
;IF EVERYTHING IS CORRECT THEN RETURN.
sCORRECT FLOWS FAILED SC GO REPORT ERROR.

;AN INTERRUPT OCCURRED WHEN THE FLAG
;CORFLG, DID NOT INDICATE THAT ONE WAS
SPENDING SO REPORT SPURIOUS TRAP.

;THIS 1S THE ADDRESS, 177774, OF THE

:TEST EQUIPMENT'S STATUS REGISTER.

STHE CONTENTS OF CORINT CAN BE MODIFIED

:IF THIS STATUS REGISTER'S ADDRESS IS

; CHANGED .

:THIS 1S THE ADDRESS OF THE TEST EQUIPMENTS
;TRAP VECTOR, LIKE THE STATUS REGISTER'S ADDRESS
;DESCRIBED IMMEDIATELY ABOVE

:THIS VECTOR CAN BE CHANGED, BUT THE
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RN
[« 2NTo XV}

033336
033336

N =
WVEWN =0 O

033340

gresrees

o

033340
033340
033342
033346
033352

033440
033460

1046412

000004

001120
032737
001114

104401
000407

005737
001440
013746
104403
006
000

001102
001302
001324

001324
034106

034034

001112
034104
001777

033442

034106
034106

N_10
MACRO M1113 20-0(T-81 08:27 PAGE 33-6
TEST # 22 - INTERRUPT CORRECT FLOWS TEST

001324

CORDONE :

TST23:

RSETUP

.SB/TL END OF PASS ROUTINE

JoNNAA AN AT AN AR AN AN AR AN RA AN A ARA NN ANA NN AN NN AA AN NI AAA AT RAA NN

; *INCREMENT THE PASS NUMBER (SPASS)
:*INDICATE END-OF -PROGRAM AFTER 1 PASSES THRU THE PROGRAM

se]F SW12=1

100

999

SENDCT:

0s:
$EOP(T:

$:

TYPOS
.BYTE

INHIBIT TRACE TRAP
;«]F THERES A MONITOR GO TO IT
i;é; THERE ISN'T JUMP TO LOOP

STSTANM
STIMES

$PASS

10008

$PASS
$PASS2

%PC)+

9998

$DOAGN
{PC)+.8(PC)#

SERTTL
50008
EPENDS

T42
11777 $PASS
$GET4S

, 658

648
<12><15>/END PASS #

$PASS?2
49008
$PASS2,~(SP)

0

;CONTENTS OF CORTRP MUST INDICATE THE
CHANGE .

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

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

;.ZERO THE TEST NUMBER

;. ZERO THE NUMBER OF ITERATIONS
;¢ INCREMENT THE PASS NUMBER
¢BRANCH IF STILL PLUS

;CLEAR THE PASS COUNTER
IfggEHENT OVERFLOW PASS COUNTER

JNC
2 YES
J2RESTORE COUNTER

;SEE IF ANY ERRORS THIS PASS
;BRANCH IF SO TO PRINT THE EOP
sSEE IF EOP MSGS ARE DISABLED
:BRANCH_[F SO

JPRINT EOP EVERY 2000TH PASS
:BRANCH IF NOT MULTIPLE OF 1000

;s TYPE ASCIZ STRING
..GET OVER THE ASCIZ

sSEE IF OVERFLOU KAS NON-ZERO VALUE

;BRANCH IF ZER

:;SAVE $PASS FOR TYPEOUT

,,TYPE OVERFLOW PA>> NUMBER IN OCTAL
H TYPE“OCTAL ASCI1

::TYPE 6 DIGITS

:: SUPPRESS LEADING ZEROS

SEQUENCE

;DPMO02
:DPM002

;0PM002
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033572
033574
033575
033576
033602
033604
033610

033644
033644

033650
033652
033653

033716

033742
033742
033744
033750
033754

033776
033776

005737
001007
104401
000403

013746
106403
006

000
005737
001426
106401
010415

013746
104403

013700
001414
005046
012746

PRT B

001324
033512

070000
001244

033546

001244
001244
001244

001324

001112
033612

001112

034104
033756

000042

034014

11
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001244

TST
BNE
TYPE

BR
78: .ASCIZ
B8R
MoV
BIT
BNE
TYPE
BR
.ASCIZ
ASR
ASR
ASR
B8R
mov
TYPOS

.BYTE

49008 :

4910%:

Soery

5001%:
$GET4L2:

;:65%:
648 :
$DISAB:

B8R
.ASCIZ

MoV
8EQ
CLR
MOV

;:65%:
64%:
$GT42C:

$OASS
3000s
,67%

663
100000
49108

#7000C, STMPS
srnpg ,$PASS

0
/ TOTAL ERRORS

$ERTTL,~(SP)

6
0
SERTTL

$6T42(C
$TKB, $TMPS
EPENDS
$D]SAB
EPENDS
,65%

;SEE IF PASS COUNT IS ZERO
:BRANCH IF NOT

:;TYPE ASCIZ STRING

;:GET OVER THE ASCIZ

;GO _TEST SERTTL

sCHECK STH OCTAL DIGIT FIRST

sCHECK TO SEE IF OCTAL DIGIT IS 2ERO
;BRANCH OUT IF ZEROQ

;s TYPE ASCIZ STRING

;;GET OVER THE ASCIZ

;SHIFT THE THREE BITS RIGHT 3 PLACES

*BRANCH BACK TO CHECK $PASS

;;SAVE SPASS FOR TYPEOUT
::TYPE PASS NUMBER IN OCTAL
::6G0 TYPE=--0OCTAL ASCII
s:TYPE 6 DIGITS
;:SUPPRESS LEADING ZEROS
;SEE IF ANY ERRORS THIS PASS
;BRANCH AROUND REPORT IF NONE
,,TYPE ASCIZ STRING

;GET OVER THE ASCIZ
THIS PASS /

;s SAVE SERTTL FOR TYPEOUT

:;TOTAL NUMBER OF ERRORS IN OCTAL
::G0 TYPE--OCTAL ASCII

;s TYPE 6 DIGITS

; ;SUPPRESS LEADING ZEROS

;s CLEAR ERROR TOTAL

;. TYPE CARRIAGE RETURN, L TNE FEED
;1S A CHARACTER WAITING?

;BRANCH IF NOT

sWASTE THE CHARACTER, CLEARING READY

SEQUENCE

: DPMO02
;0PMO02

:DPMO0?2
;DPMO02

. SEE WHICH STATE ENABLE/DISABLE IS IN  :DPMOGS

:BRANCH IF EOP'S DISABLED
sSET FLAG DISABLING PRINTOUTS
::TYPE ASCIZ STRING

;:GET OVER THE ASCIZ

648
<CRLF>IEOP'S DISABLED:<CRLF>

$6T42C
EPENDS
.65%

;BRANCH OVER ENABLE ROUTINE
JCLEAR FLAG_ENABLING PRINTQUTS
.,TYPE ASCIZ STRING

;GET OVER THE ASCIZ

648
<CRLF>!EOP'S ENABLED!<CRLF>

aN42 RO
SDOQGN
#$CLR.T,-(SP)

:;GET MONITOR ADDRESS

; IBRANCH IF 'NO_ MONITOR
INSURE THE 'T' BIT IS CLEAR

::SETUP FOR AN RTI OR RTT

3
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END OF PASS ROUTINE

034012

034070

034072
034072
034074
034076
034100

034104
034106

0800

S
— e w—d —d
N) =b b =d
oNOO

b

034122

034124
034130
034136
034142
034146

000426

013700
001405
005

000240
104400

000002

000137
005214
000000

377

000000
000000

1046406
032777
001131

000416

013746
012737
005737
012637
000500

000042

000020
010000

034076

000020
034072

377

040000

000004
034150
177060
000004

145070

000

145020

000004

cn
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SEQUENCE 132
BR SRTRN ;.60 DO AN RT] OR RTT TO LOAD THE PSW
SCLR.T J:WITH A CLEARED ''T'' BIT
LR.T:
mov a4’ RO s2INSURE RO CONTAINS THE MONITORS
8EQ $DOAGN ;oRETURN ADDRESS
RESET ::CLEAR THE WORLD
SENDAD: JSR PC, (RO) ::G0 TO MONITOR
NOP 2 :SAVE ROOM
NOP ;:FOR
NOP YIACTI
$SDOAGN:
TRAP ;;PUSH OLD PSW AND PC ON STACK
8IC #20,(SP) ;:CLEAR THE ''T°' BIT
8IT #81T12,3SWR ..RUN WITH TRACE TRAP?
BNE 1$ IF NO
com $TBIT ..IS IT TIME FOR TRACE TRAP
BM] 1 ‘BR IF NO
8IS #20, (SP) ..SET TRACE TRAP
18: [ [0)"] #SLO0P ,~(SP) J3JUMP TO START OF TEST
SRTRN: RTI ..nerun--ruxs IS CHANGED TO
"RTT'* IF 'RTT'° IS A LEGAL
..INSTRUCTION
$LOOP:
JMP a(PC)+ ::RETURN
SRTNAD: .WORD  LOOP .
$TBIT: .WORD 0 ;2T BIT STATE INDJCATOR
$SENULL : .?;Es -1,-1,0 s iNULL CHARACTER STRING
EPENDS: .WORD 0 JLOCATIOM FOR EOP PRINT FLAG : 0PM002
$PASS2: .WORD 0 JLOCATION FOR PASS COUNT OVERFLOW :DPM002
.SBTTL SCOPE HANDLER ROUTINE
R 2823222332333 33328223232233322322322223232332332332323228232222322233232383]
:4THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
;*AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
:«AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
*«THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
taSWi4=1 LOOP ON TEST
TeSW11=1 INHIBIT ITERATIONS
e SW09=1 LOOP ON ERROR
«SW08=1 LOOP ON TEST IN SWR<7:0>
soCALL
S SCOPE ::SCOPE=10T
$SCOPE :
CKSWR ::TEST FOR CHANGE ]N SOFT-SWR
18: 8IT #8IT14,aSWR :LOOP ON PRESENT TEST?
BNE SOVER “YES IF SW14=1
-#OMRNSTART OF CODE FOR THE XOR iésrenttt:: .
QXTST B8R 63 :IF RUNNING ON THE 'XOR: TE§TER CHANGE
“THIS INSTRUCTION TO A 'NOP™' (NOP=240)
MoV SNERRVEC,~(SP) "SSAVE THE CONTENTS OF THE ERROR VECTOR
MOV #SS AMERRVEC  ::SET FOR TIMEOUT
ST ar177060 S:TIME OUT ON XOR?
MoV (SP)+ ,@#ERRVEC ;:RESTORE THE ERROR VECTOR
8R $SVLAD ;:G0 TO THE NEXT TEST
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022626
012637

§

&~
N

[elelolelelelolelelelele] o]
PINIIIIIIIIINN
R

OINOINIAININ) b b cd cd d d b

[=]elolele]

KRRQER

AR R AN S SO S VIR RBDAR

CDOhCDSn\KhJ\OH&JREBOHC>SLQE;CFhUC>
- QOO === ==

o

W

~

[a%

Y

o
EE-*CD\dCDhJCDCDCD

VWO W= N == W

[ o

6429
6430

PRT B

000004

000400
14647644

177766
000001

000001

001103
001103

001115
001000
001110

001103
001302

004000
001324

001104
001302

000001

o
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SEQUENCE
5%: cHP (SP)+ ,(SP)+ ;2CLEAR THE STACK AFTER A TIME OUT
MoV (SP)+ ,8#ERRVEC ..RESTORE THE ERROR VECTOR
B8R 7% ;LOOP ON THE PRESENT TEST
68 : :MMARREND OF CODE FOR THE XOR TESTERII#I#
1464752 8IT #BIT08,dSWR ..LOOP ON SPEC. TEST?
8EQ 28 :BR IF NO
001102 CMPB oSWR,STSTNM ..ON THE RIGHY TEST? SWR<7:0>
BEQ $OVER ;BR IF YES
034422 28: MOV 177766, CPSAVE :HOVE CPU ERR REG VALUE TO LOC FOR TST ;DPMOO1
034422 BIT #81700,CPSAVE :SEE IF THE POWER MONITOR BIT IS ON :DPMOO1
BEQ 20008 :BRANCH TO CONTINUE ROUTINE IF CLEAR :DPMO01
177766 8I1C #81100,177766 ;CLEAR THE BIT FOUND TO BE SET :DPMO01
EMT +177 ;CALL SPECIAL POWER FAIL BIT ERROR CALL ;0PMOO1
CLRB SERFLG :CLEAR THE ERROR FLAG FOR NEXT TEST : DPMOO1
20008: T1STB $SERFLG :WAS THERE AN ERROR?
BEQ 3s :: IF NO
001103 (MP8 SERMAX ,SERFLG ::MAX. ERRORS FOR THIS TEST OCCURRED?
8HI 3s ;BR IF NO
144662 gég 221709.ESHR ..gOOP ONOERROR’
001106 7%: ggv :ECEQR.SLPADR ..SET LOOP ADDRESS TO LAST SCOPE
4S: CLR8B SERFLG ;:2ERO THE ERROR FLAG
CLR $TIMES ;:CLEAR THE NUMBER OF ITERATIONS TO MAKE
BR i$ ;;ESCAPE TO THE NEXT TEST
16464630 38: 817 #MIT11,3SWR ..INHIBIT ITERATIONS?
BNE 13 :BR IF YES
TST $SPASS ..IF FIRST PASS OF PROGRAM
8EQ 1 INHIBIT ITERATIONS
INC $ICNT ..INCREHENT ITERATION COUNT
001104 cmP STIMES,SICNT ..CHECK THE NUMBER OF JTERATIONS MaDE
8GE SOVER :BR IF MORE ITERATION REQUIRED
001104 1$: MoV #1,$1CNT ..REINITIALIZE THE ITERATION COUNTER
001302 MoV SHXCNT STINES T NUMBER OF ITERATIONS TO DO
$SVLAD: INCB STSTNA ..COUNT TEST NUMBERS
001322 MovB STSTNM, STESTN ;SET TEST NUMBER IN APT MAILBOX
MoV (SP).SLPADR *:SAVE SCOPE LOOP ADDRESS
MoV (SP) ,S$LPERR ;:SAVE ERROR LOOP ADDPESS
CLR SESCAPE ..CLEAR THE ESCAPE FROM ERROR ADDRESS
001115 MOV #1,SERMAX :ONLY ALLOW ONE(1) ERROR ON NEXT TEST
144530 SOVER: MOV STSTNM,aDISPLAY .,DXSPLAY TEST NUMBER
mov $LPADR, (SP) ;;FUDGE RETURN ADDRESS
RTI ..FIXES PS
SMXCNT: 1 NUMBER OF ITERATIONS
CPSAVE: .WORD 0 LOCATION TO SAVE CPU ERR REG CONTENTS DPMOO1
.SBTTL ERROR HANDLER ROUTINE

ttttttttttttttttttttttttttttttlttttttttttttttittttttttttttttttt

tTHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;«SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
;*AND GO TO ERTYPE ON ERROR

;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

;eSW15= HALT ON ERROR
:eSW13=1 INHIBIT ERROR TYPEOUTS
;*SW10=1 BELL ON ERROR

:*SW09=1 LOOP ON ERROR
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000000

013737

032777
001004
004737
104401

122737

= ONNINWNVNON

OW =

034714

PRT B

001103

001102
002000

00C177

177766
000001

000001
001116

034424
020000

037040
001313

000001

001114
035672

034424
144302

001000
034424

001110
001304

034424
001304
034024

n
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164476
1464466

177766
034424

001116
1446354

001336
034620

1446266

000042

soCALL
I ]

IBSAVE :
$ERROR:

7%:

1%:

10008 :
208 :
21%:
22%:
2%:
3s:

48

5s:

ERROR
. WORD

CKSWR
INCB
BEQ
MoV

SEQUENCE
N ; :SRROR=EMT AND N=ERROR ITEM NUMBER
0 ;LOC'N TO HOLD SERRPC DURING DUAL ERR  ;DPM0O1
;:TEST FOR CHANGE IN SOF T=SWR
SERFLG 1:SET THE ERROR FLAG
78 “:DON'T LET THE FLAG GO TO ZERO
STSTNM.3DISPLAY ::DISPLAY TEST NUMBER AND ERROR FLAG
#81T10.3SWR 1:BELL ON ERROR?
1$ LIND = SKID
,$BELL “*RING BELL
$ERTTL 1:COUNT THE NUMBER OF ERRORS
(SP) , SERRPC 12GET ADDRESS OF ERROR INSTRUCTION
#2, SERRPC
aSERRPC.SITEMB ::STRIP AND SAVE THE ERROR ITEM CODE
#177,81TEM8 “SEE IF THIS IS THE POWER FAIL CALL ;DPMO01
1000$ ‘BRANCH AROUND ROUTINE IF IT IS DPMOO 1
177766.CPSAVE  -MOVE CPU ERR REG TO CPSAVE FOR TEST  :DPMOD1
#BITO0.CPSAVE  -SEE IF POWER MONITOR BIT IS SET : DPMOO1
10008 *BRANCH IF OK DPMO01
#81700,177766  :CLEAR THE BIT FOUND SET DPMO01
$ERRPC,IBSAVE  :SAVE SERRP( DPMGO1
+177 ‘CALL SPECIAL POWER MON BIT ERROR DPMOO1
IBSAVE ,$ERRPC  -RESTORE SERRPC
#81T13,3SWR ;:SKIP TYPEQUT IF SET
208 ::SKIP TYPEOUTS
PC,ERTYPE 1360 TO USER ERROR ROUTINE
L$CRLF
BAPTENV.SENV  ::RUNNING IN APT MODE
1:NO,SKIP APT ERROR REPORT
SITEMB,21$ 13SET ITEM NUMBER AS ERROR NUMBER
Sc.sArvA 1 REPORT FATAL ERROP TO APT
22% ::APT ERROR LOOP
iBSAVE *SEE IF POWER FAIL ERROR CALL :DPMO01
$ 'BRANCH IF NOT - HALT NOT ALLOWED DPMO01
aSWR 1;HALT ON ERROR
33 LISKIP IF CONTINUE
**HALT ON ERROR'
SSTEST FOR CHANGE IN SOFT=-SWR
#81T09,3SWR $3LOOP ON ERROR SWITCH SET?
43 ::BR IF NO
IBSAVE *SEE IF THIS IS THE PWR MNTR BIT ERROR ;DPMOO1
1 ‘BRANCH IF SO = NO FUDGING ALLOWED DPMO01
SLPERR, (SP) *FUDGE RETURN FOR LOOPING
$ESCAPE ‘:CHECK FOR AN ESCAPE ADDRESS
13 S:BR IF NONE
BSAVE “SEE IF THIS IS THE PWR MNTR BIT ERROR ;DPMOO1
$ ‘BRANCH IF SO ~ NO FUDGING ALLOWED 1 pPMO01
SESCAPE,(SP)  ::FUDGE RETURN ADDRESS FOR ESCAPE
#SENDAD , 42 ;:ACT=11 AUTO-ACCEPT?
63 ;:BRANCH IF NO
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ERROR HANDLER ROUTINE

034756

034760

035014

035016

000000

032777
001013

000002

001000

001162
177776
000377

000002

000022

000022

000022

000022

MACRO Mi113

144212

ERM10:

HALT

F.1
20-0C7-81 08:27 PAGE 33-11

;S YES
#81709,3SWR
ERM10

<sp> ;:22‘” ;SEE IF ERROR #377
03776331?560

#2,(SP)

SBTTL SAVE AND RESTORE RO-RS5 ROUTINES

tttttttttttttttittttttttttttttttttttttttttttttttttttttttttttttt

:*SAVE RO-RS
s*CALL:

.' SAVREG
;*UPON RETURN FROM S$SAVREG THE STACK WILL LOOK LIKE:
X

:xTOP===(+16)
;% +2===(+18)
:% +4===RS
;% +6=-=-=-Ré4
;% +8~-~--R3
; #+10-=-<R2
;v+]12--=R1
;*+14-==R0

$SAVREG:

;*RESTORE RO-RS
s*CALL:
. %

: R
$RESREG:

RO,=-(SP) :;PUSH RO ON STACK
R1,-(SP) ::PUSH R1 ON STACK
R2,=(SP) : sPUSH R2 ON STACK
R3,-(SP) ;:PUSH R3 ON STACK
R&,-(SP) :sPUSH R4 ON STACK
RS ,-(SP) :PUSH R5 ON STACK

22(SP) ,=(SP) ;:SAVE PS OF MAIN FLOW
22(SP) ,~(SP) c:SAVE PC OF MAIN FLOW
22(SP) ,-(SP) ::SAVE PS OF CALL
22(SP) ,~(SP) :sSAVE PC OF CALL

(SP)+,22(SP) :;RESTORE PC OF CALL
(SP)+,22(SP) ;;RESTORE PS OF CALL
(SP)+,22(SP) ;:RESTORE PC OF MAIN FLOW
(SP)+,22(SP) s:RESTORE PS OF MAIN FLOW
(SP)+ RS ;;POP STACK INTO R5

(SP) + R4 ;;POP STACK INTO Ré

(SP)+ ,R3 ;sPOP STACK INTO R3

(SP)+ ,R2 :;POP STACK INTO R2

(SP) +,R1 :;POP STACK INTO R1
(SP)+,RO ;;POP STACK INTO RO

SBTTL TYPE ROUTINE

tttttttttttttttttQtttttt'tttttttttttt't'ttttttttttttttt't"tttt

S*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.

SEQUENCE
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TYPE ROUTINE

105737 001157

035066
035070 017600 000002
035074 122737 000001 001336

3 000100 001337

37 035124
737 035662

000
32737 000040 001337

2
1
2
1
5
012
035146 062716 000002
000
1 % 000011
%716 000200
5
035414

035266
001156

001154
000001

03526%
035414

o

W

N

g
NWNNNOWESN

o
W
W
- OO -
885 283
vruﬁrﬂ Yl
Sf SANPNNN = OND
O OO NWVINW=O

(=4

v
NN N
ONWNO

000040
035266
000007 035414

QOO0 O
WNWN W
VAVAWW v, ]

N

&~

o
O=O— O
OWO —
SRES S

;«THE ROUTINE nghUlNSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

:'NOTE1
;tNOTEZ:
;'NOTES:

n
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SEQUENCE

LL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.

S$FILLC CONTAINS THE CHARACTER TO FILL AFTER.

C LL:
-1) USING A TRAP INSTRUCTION

TYPE

'OR
i TYPE

e MESADR

- %
$TYPE: T1STB

18: MOV

61%: . WORD
628: BIT8

28: MOVB
60$: MoV
3s: ADD
48 CMP8

5%: JSR
6$: (MPB

78: DECB

Bs:
9s: JSR
BlTB
BNE

B8R
:HORIZONTAL TAB
mMOov8e

.MESADR :;MESADR IS FIRST ‘ADDRESS OF AN ASCIZ STRING
$TPFLG ;:1S THERE A TERMINAL?
13 ;:BR IF YES
J:HALT HERE IF NO TERMINAL
3s ; :LEAVE
RO,-(SP) :sSAVE RO
82(SP) .RO :;GET ADDRESS OF ASCIZ STRING
NAPTENV ,SENV ..RUNNING IN APT MODE
628 JNO,GO CHECK FOR APT CONSOLE

#APTSPOOL , SENVM ::SPOOL MESSAGE TO AP
62% ::NO,GO CHECK FOR CONSOLE

RO,618 ::SETUP MESSAGE ADDRESS FOR APT
PC,SATY3 ::SPOOL MESSAGE TO APT
0 : JMESSAGE ADDRESS
#APTCSUP,SENVM :APT CONSOLE SUPPRESSED
608 ::YES,SKIP TYPE OUT
(RO)+,~(SP) *:PUSH CHARACTER TO BE TYPED ONTO STACK
X BR IF IT ISN'T THE TERMINATOR
(SP)+ ..Ir TERMINATOR POP IT OFF TME STACK
(SP)+,R0 2;RESTORE RO
#2.(SP) ::ADJUST RETURN PC
;2RETURN
ggT.(SP) ::BRANCH IF <HT>
ggRLF.(SP) : :BRANCH IF NOT <CRLF>
(SP)+ ::POP  <CR><iLF> EQUIV
::TYPE A CR AND LF
SCHARCNT :;CLEAR CHARACTER COUNT
23 s:GET NEXT CHARACTER
PC,STYPEC +:G0 TYPE THIS CHARACTER
SFILLC.(SP)+ :21S IT TIME FOR FILLER CHARS.?
23 ;:1F NO GO GET NEXT CHAR.
SNULL .~ (SP) ;:GET # OF FILLER CHARS. NEEDED
::AND THE NULL CHAR.
1(5P) ::DOES A NULL NEED TO BE TYPED?
63 ;BR IF NO-=-GO POP THE NULL OFF OF STA(K
PC,STYPEC 2360 TYPE A NULL
SCHARCNT ::D0 NOT COUNT AS A COUNT
7% ::L00P
PROCESSOR
(SP) ::REPLACE TAB WITH SPACE
PC $TYPEC “STYPE A SPACE

07 SCHARCNT ,.BRANCH IF NOT AT

;TAB STOP
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TYPE ROUTINE

—_S, OO —b =
NS =
N =N

(=)

NNNUWN O~NNY
DDA NYN S SRON

[(elelelelelolololelelelelelal ]
Ll U N N U L U A NN AN L N
oMWY OOV

OO ==t
OIS =
g?unrv

000207

PRT B

143652
163646
177600
000023
143626
143622

177600
000021

143604
000002

000002
000015

035414
000012

N
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000021

143566
000002

000002

TST
B8R
$TYPEC:

101$:

102$:
10$:

BR
18: CMPB

$CHARCNT : .WORD

$TYPEX: RTS

.SBTTL BINARY TO OCTAL (ASCII)

(SP)+
2s

iSTKS
108

a$TKB, - (SP)
#177680, (sP)
#SXOFF , (SP)
1028

a$TKB, (SP)
#177600, (sP)
#SXON. (SP)
101$

(SP)+
asTPsS
10

$
2(SP) ,#SXON
STYPEX
2(SP),asTPB
12R.2(SP)

$CHARCNT
$TYPEX
#LF ,2(SP)
S$TYPEX
(PC)+

0

PC

;.POP SPACE OFF STACK
;:GET NEXT CHARACTER

..CHAR IN KYBD BUFFER?
M IF No
:GET €
::STRIP EXTRANEOUS BITS
;sWAS CHAR XOFF
;:BR IF NOT
J:WAIT FOR CHAR
::GET CHAR
J:STRIP IT
;:WAS 1T XON?
;:BR IF NOT
ssFIX STACK
;:WAIT UNTIL PRINTER IS READY

;1S CHARACTER A RANDOM XON?
::BRANCH IF YES

2;LOAD CHAR TO BE TYPED INTO DATA REG.

::1S CHARACTER A CARRIAGE RETURN?
¢ :BRANCH IF

NO
;:ve§;-CLEAn CHARACTER COUNT
*3IS CHARACTER A LINE FEED?
T'BRANCH IF YES

*:COUNT THE CHARACTER

1 CHARACTER COUNT STORAGE

AND TYPE

: t"tttt't"'tttt'ttt'ttt't"""'ttt'tttttt"t'tttt'ttttttt't't

$*THIS ROUTINE IS USED TO CHANGE A 16-8BIT BINARY NUMBER TO A 6=DIGIT
;*OCTAL (ASCII) NUMBER AND TYPE IT
*«$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

sCALL:

:' Mov
13 TYPOS
ox .BYTE
o .BYTE
'I

't

'$TYPON--'-ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

NUM, - (SP)

N
M

;*$TYPOS OR $TYPOC

:'CALL:
o ¥ MOV
o TYPON

NUM,-(SP)

: sNUMBER TO BE TYPED
;:CALL FOR TYPEOUT

;:N=1 T0 6 FOR NUMBER OF DIGITS TO TYPE

:M=T 0RO
::1=TYPE LEADING Z2EROS
2 :0=SUPPRESS LEADING ZEROS

s cNUMBER TO BE TYPED
;s CALL FOR TYPEOUT

° R
:'%TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

*CALL:
o mov

NUM, - (SP)

;:NUMBER TO BE TYPED

SEQUENCE
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BINARY TO OCTAL (ASCTII) AND TYPE

035420

035652
6437

£
o

0546

28
:

[ Ty
P QY
W
~
o
&~

0
000000

000000
000001
035653
000002

000001 035651
000006 035653
000005 035650

035651

035653

000006
035652
035651
000012

035652
1727770

000060
000040
000040

035646

035646
035650

000002 000004

.
.

$TYPOS:

$TYPOC:
$TYPON:

1%:
2%:

3s:

L;:
S$:

7%:

6%:

8$%:
$OCNT:

SOFILL: .
$OMODE :

TYPOC

MoV
MOovB
MOovB
ADD
BR

Mov8e
MOovB
MOv8
MOV
MoV
MoV
Movse
NEG
ADD
MovB
MOovB
MoV
CLR
ROL
8R
ROL
ROL
ROL
MOV
ROL
DECB
8pL
BIC
BNE
TST
BEQ
INC
BIS
BIS
CMP8
BEQ
Movs
TYPE
DECB
B8GT
BLY
INC

-WORD

n
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P),=(SP)

a(S
1(SP) ,SOFILL
:SP)*.SOHODE*1

2.(SP)
STYPON
#1,80FILL
#6,$OMODE +1
#5,80CNT
R3,-(SP)
R&,-(SP)
RS,~(SP)
$OMODE +1 R4
Ré

#6 R4

R4 ,$OMODE
SOFILL R4
12(SP) RS

R
$0r.IDE
78

2(SP) .4 (SP)
(SP)+,(SP)

[=lelelele]

SEQUENCE 138

;:CALL FOR TYPEOUT

;:P1CKUP _THE MODE

..LOAD ZERO FILL SWITCH
NUMBER OF DIGITS TO TYPE

: ADJUST RETURN ADDRESS

::SET THE 2ERO FILL SWITCH

::SET FOR SIX(6) DIGITS

:2SET THE ITERATION COUNT

:3SAVE R3

:2SAVE R4

2 2SAVE RS

;3GET THE NUMBER OF DIGli1S TO TYPE

::SUBTRACT IT FOR MAX. ALLOWED
::SAVE 1T FOR USE
:2GET THE ZERO FILL SWITCH
;:PICKUP THE INPUT NUMBER
;:CLEAR THE OUTPUT WORD
,.ROTArE MS8 INTO *‘¢*’

;60 DO MSB
*:FORM THIS DIGIT

s:GET LSB OF THIS DIGIT
,,TYPE THIS DIGIT?

:BR _IF NO
..GET RID OF JUNK
TEST FOR 0
..SUPPRESS THIS 0?
;B8R IF YES

::DON'T SUPPRESS ANYMORE 0°'S
:MAKE THIS DIGIT ASCII
;:MAKE ASCI] IF NOT ALREADY
:1S THIS A SPACE CHARACTER?
BRANCH IF SO - DON'T TYPE
;SAVE FOR TYPING
..GO TYPE THIS DIGIT
..COUN ey 1
;:BR IF MORE TO DO
::BR IF DONE
$TINSURE LAST DIGIT ISN'T A BLANK
::G0 DO THE LAST DIGIT
;cRESTORE RS
;;RESTORE R4
2;RESTORE R3
;2SET THE STACK FOR RETURNING

;DPM002
: DPM002

sRETURN
..STORAGE FOR ASCII DIGIT
;:TERMINATOR FOR TYPE ROUTINE
s;OCTAL DIGIT COUNTER
;;ERO FILL SWITCH
;:NUMBER OF DIGITS TO TYPE
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APT COMMUNICAT.ONS ROUTINE

6438

6439

02

jelololelolelalelelele]
A L N NN N N N NN
oo

Qs\hﬂﬁhﬂﬂhd\ﬂcnb NONINY
&»
= NONOOT NWNW

[ ¥ o
[ 3=
[« X =1V}

3700

000040

000001
000001

000001

036116
000001
000100
000004
000002
001316
001332

001332

001334
000004

000004
000002
1727776
035054
036120
001336

001316

1
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036120
036116

036120

001336
001337

000004

001316

036030
000004

001320
000004

SEQUENCE

SBTTL APT COMMUNICATIONS ROUTINE

X 333222283223 2230023 2022328223000 002 3000 2230000022000 d000220¢822223F3]

SATYI mMove
SATY3: MOVB

B8R
$SATY4L: MOVB
SATY(:

18: TST

28: 1578

38: MoV

NV YN
over

118: TST

12%: CLRB

SMFLG: .BYTE
SLFLG: .BYTE
$FFLG: .BYTE
.EVEN
APTSIZE=200
APTENV=001
APTSPOOL=100
APTCSUP=040

#1,8FFLG
91,8MFLG
SAfY(

M ,S$FFLG

RO,-(SP)
R1,-(SP)
SNFLG

58
ggPTENV.SENV
;gPTSPOOL.SENVH

84 (SP) ,RO
#2,4(SP)
SQSGTYPE

RO, SMSGAD
6+

SHSGAD RO
RO

RO,SMSGLGT
g:.SHSGTVPE

a4(sp) 4

(SP)
177776 -(SP)
SC ,$TYPE

$FFLG
128
SENV

128
SMSGTYPE
118

84 (SP) ,SFATAL
#2,4(SP)
SMSGTYPE
SFFLG

(SP)+,R1
(SP)+,RO
PC

0

0

0

2:70 REPORT FATAL ERKOR
::T0 TYPE A MESSAGE

;.70 ONLY REPORT FATAL ERROR

;sPUSH RO ON STACK
:sPUSH R1 _ON STACK
..SHOULD TYPE A MESSAGE?
¢IF NOT: B8R
..?:ESATING UNDER APT?

0T: B8R
..SHOULD SPOOL MESSAGES?
N 8R

oT:
:iGET HESSAGE ADDR.
:BUMP RETURN ADDR,
..SEE IF DONE W/ LAST XMISSION®
cIF NOT: WAIT
::PUT ADDR IN MAILBOX
:.FIND END OF MESSAGE

;:SUB START OF MESSAGE

;:GET MESSAGE LNGTH IN WORDS
::PUT LENGTH IN MAILBOX

s TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR LINKAGE
-BUMP RETURN ADDRESS

; ;PUSH 199776 ON STACK

S3CALL TYPE MACRO

..SHOULD REPORT FATAL ERROR?
s;1F NOT: BR

..RWING UNDER APT?

;IF NOT: BR
,.FINISHED LAST MESSAGE?
F NOT: WAIT
:GET ERROR [
:BUMP RETURN ADDR.
s TELL APT TO TAKE ERROR
;:CLEAR FATAL FLAG
;. CLEAR LOG FLAG
;s CLEAR MESSAGE FLAG
::POP STACK INTO R1
..POP STACK INTO RO

::L0
,,FATAL FLAG .
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TTY INPUT ROUTINE

6440

036122

036364

022737

005266

PRT B

000176
143006
143002
177600
000007
071134
036541
036546
000176

036557

142724
142720
177600
000025

036534
000006

000015
000004
00LeN2
000006
001313
001135
000100

035266
000060

000067

000060
000002

000002

K_11
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001140

000001

142644

000001
1642622

SBTTL TTY INPUT ROUTINE

tttttttttttttt'tttttt't‘ttttttlt'ttttltttttttttttt'tttttttttttt

ENABL LSE

SEQUENCE

A L L L L L L R T T R e T ]

1 «SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

S«ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

J*SERVICE THE TEST FOR CHANGE IN SOF TWARE SWITCH REGISTER TRAP CALL
: *WHEN OPERATING IN TTY FLAG MODE.

$CKSWR: CMP
BN

$GTSWR:

19%:
7%: 7S18
9%: CMp

20%:
108:

—
o~ —
"
»
=4
o

15%:
16$: JSR

17%: INC

#SWREG, SWR
158
agrxs

s
a$TKB, ~(SP)
£2C177, (SP)
07‘(SP)0

15
$AUTOB, #1
158
-SCNTLG

. SMSWR
SWREG,~(SP)

- SMNEVW
-(SP)
-(SP)
asTKS
73

a$TKB, - (SP)
£4C177,(SP)
(SP) ,#35
108

LSCNTLU
¥6,SP

19$

(SP) ,#15
168
4(SP)
118
2(SP),
46,SP

SCALF
$INTAG, #1
158

#100,38TKS

PC,STYPEC
(SP) ,#60

188

(SP) ,#67
188
#60,(SP)+
2(SP)

178

(SP)

(SP)

(SP)
2(SP)

aSWR

..IS THE SOFT~-SWR SELECTED?
IF NO

ERE?
;1F NO, DON'T WAIT AROUND
ISAVE TME CHAR
;:STRIP=OFF THE ASCI]
;:1S 1T A CONTROL G?
;:NO, RETURN TO USER
::ARE WE RUNNING IN AUTO-MODE?
;:BRANCH IF YES
;2ECHO THE CONTROL-G (“G)
::TYPE CURRENT CONTENTS
:SAVE SWREG FOR TYPEQUT
;260 TYPE-=0OCTAL ASCII(ALL DIGITS)
::PROMPT FOR NEW SWR
;:CLEAR COUNTER
;:THE NEW SWR
:2CHAR THERE?
;2 1F NOT TRY AGAIN
J:PICK UP CHAR
..HAKE IT 7-B]T ASCII
..I 1T A CONTROL-U?
BRANCH IF NOT
..Y ECHO CONTROL-U (*U)
JGNORE PREVIOUS INPUT
SSLET'S TRY IT AGAIN
IS I A <CR>?
..BRAN IF NO
YES. IS IT THE FIRST CHAR?
::SAVE NEH SHR
::CLEAR UP STACK
:;ECHO <CR> AND <LF>
..RE-ENABLE TT; KBD INTERRUPTS?

NO
TTY KBD INTERRUPTS

FYES

..BRANCH If YES

;1S THIS 1HE FIRST CHAR
;;BRANCH IF YES

-.NO SHIFT PRESENT

;s CHAR OVER TO MAKE
22 ROOM FOR NEW ONE.
..KEEP COUNT OF CHAR

140
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PRCO F T
INPUT ROUT INE

036370 056616 177776 8IS -2(SP), (SP) ::SET IN NEW CHAR

036374 000707 BR 78 1IGET THE NEXT ONE

036376 104401 001312 188:  TYPE $QUES TITYPE 2<CROCLF>

036402 000720 BR 208 S SIMULATE CONTROL=-U
.DSABL LSB
":""."t"'t't'."'""""'t.t.ttttt.""."..."'tttttt't't'l
"Eﬁif ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
-' :
e RDCHR ::INPUT A SINGLE CHARACTER FROM THE TTY
ie RETURN HERE 12CHARACTER IS ON THE STACK
e PiWITH PARITY BIT STRIPPED OFF

036404 011646 $RDCHR: "~V (SP),=(SP) ::PUSH DOWN THE PC

036406 016666 000004 000002 M. 4(SP).2(SP) **SAVE THE PS

036414 105777 142524 18: TST8  @$TKS “SWAIT FOR

036420 100375 BPL 18 *:A CHARACTER

036422 117766 142520 000004 MOV8  @8TKB,4(SP) *SREAD THE TTY

036430 042766 177600 000004 BIC HACIP7>,4(SP)  S:GET RID OF JUNK IF ANY

036436 026627 000004 000023 cMP 4(SP) ,#23% P3IS IT A CONTROL-S?

036444 001013 BNE 3s L:BRANCH IF NO

036446 105777 142472 28: TST8  a$TKS ‘SWAIT FOR A CHARACTER

036452 100375 8PL 28 SSLOOP UNTIL ITS THERE

036454 117746 142466 MOVB  @$1KB, -(SP) “LGET CHARACTER

036460 042716 177600 8IC #°C17%8, (SP) TIMAKE IT 7-BIT ASCII

036464 022627 000021 CMP (SP)+,#21 $21S IT A CONTROL-Q?

036470 001366 BNE 28 121F NOT DISCARD IT

036472 000750 B8R 18 TSYES, RESUME

036474 026627 000004 000021 3$: o 4(SP) ,#SXON PSISTIT A RANDOM XON? - RANOO1

036502 001744 BEQ 18 *SBRANCH IF YES *RANOO1

036506 026627 000004 000140 P 4(SP) .#140 131S IT UPPER CASE?

036512 002407 BLT X | *IBRANCH IF YES

036514 026627 000004 000175 P 4(SP) M7 T3IS IT A SPECIAL CHAR?

036522 003003 86T X ; ‘IBRANCH IF YES

036524 42766 000040 009004 BIC #40,4(SP) TIMAKE IT UPPER CASE

036532 000002 4$: RT] ::G0 BACK TO USER

036534 136 125 015 SCNTLU: .ASCIZ /°U/<15><12> ;:CONTROL 'V

0365461 136 107 015 SONTLG: .ASCIZ /%6/<15><1> ;s CONTROL *'G**
036546 015 012 123 SMSWR: _ASCIZ <15><12>/SWR = /
036557 040 040 116 SMNEW: _ASCIZ / NEW =/

6441
6442 .SBTTL TRAP DECODER

AN N AN N RN AN AN AN N AN RN N ANAANNAAAARRANANNANANCNNCANNRAORN NGO RS

*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE °‘TRAP'' INSTRUCTION
;*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WiLL
;*GO TO THAT ROUTINE.

036570 010046 $TRAP: MOV RO,-(SP) : ;SAVE RO
036572 016600 000002 MOV 2(SP) RO 1:GET TRAP ADDRESS
036576 005740 ST =(RO) ::BACKUP BY 2
036600 111000 mOV8  (R0).RO * GET RIGHT BYTE OF TRAP
036602 006300 _ ASL RO 1:POSITION FOR INDEXING
036604 016000 036624 MOV $TRPAD(RO) RO  ::INDEX TO TABLE
036610 000200 RTS RO -1GO TO ROUTINE

. THIS IS USE TO HANDLE THE "‘GETPRI'' MACRO
036612 011646 $TRAP2: MOV (SP) ,-(SP) ::MOVE THE PC DOWN
0366146 016666 000004 000002 MOV 4(SPS,2(SP) 1IMOVE THE PSW DOWN
036622 000002 RT] S RESTORE THE PSW
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TRAP TABLE

3N
SRR

333

6443
6444
6445
6446
6447

[=l=lelalelelolalelelala]

VWA
NOOMMNO

036724

036726

037024 005037

PRT B

037032
000340

142230
037036
036726

037032
037036
037036
037036

142162

036654
000340

000020
034076

nn
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000024

000026

000024

000024

000024
000026

000002

.SBTTL

§TRPAD:

14z

SEGUENCE

TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROU/INES CALLED

*«BY THE "‘TRAP'' INSTRUCTION.

R ROUTINE
.WORD  $TRAP2
$TYPE ;. CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
$TYPOC . CALL=TYPQ(C TRAP*2(10440§) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
$TYPOS ..CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
STYPON ;. CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
$GTSWR ;. CALL=GTSWR TRAP+5(104405) GET SOFT-SWR SETTING
SCKSWR . ; CALL=CKSWR TRAP+6(104406) TEST FOR CHANGE IN SOF T-SWR
SRDCHR ;. CALL=RDCHR TRAP+7(104407) TTY TYPEIN CHARACTER ROUTINE
$SAVREG .;CALL=SAVREG TRAP+10(104410) SAVE RO-R5 ROUTINE
SRESREG ;;CALL=RESREG TRAP+11(104411) RESTORE RO-RS ROUTINE
\RSET  :;CALL=RSETUP  TRAP+12(104412) RCUTINE TO INITIALIZE AFTER EVERY TEST
i%:sﬁb ;s CALL=LPERR TRAP+13(104413) ROUTINE TO SET LOOP ON ERROR ADDRESS

$TERM=

.SBYTL POWER DOWN AND UP ROUTINES

2222231222223 22223 2223222222322 20228220 2000R000R00000Rd0000RddddRRdt)

:POWER DOWN ROUTINE

$PURDN MoV #SILLUP,S#PWRVEC ;.SET FOR FAST UP

Mov #340, ilPURVEC*Z ::PR1O:7

Mov RO.-(SP) ::PUSH RO ON STA(CK

Mov R1.=-(SP) :2PUSH R1 ON STACK

Mov R2,~(SP) :PUSH R2 ON STACK

MOV R3,=~(SP) ;;PUSH R3 ON STACK

Moy R4 ,~(SP) ::PUSH R4 ON STACK

mov RS ,=(SP) :2PUSH RS ON STACK

MoV iSHR -(SP) ;2PUSH @SWR ON STACK

MoV SP, $SAVR6 :'SAVE SP

ngxl ISPURUP S#PURVEC ;;SET UP VECTOR

B8R .~2 ; sHANG UP

tttttttttttttttt'ttttt"'ttttttt't'tttttttttttttttttttttttttttt

POUER UP ROUTINE
SPURUP Mov #$11.LUP,3#PWRVEC ..SET FOR FAST DOWN

Y $SAVR6, SP ;;GET SP

CLR $SAVR6 J2WAIT LOOP FOR THE TTY
1%: INC $SAVR6G :sWAIT FOR THE INC

BNE 1% ::0f WORD

MoV (SP)+,aSuWR ;:POP STACK INTO aSwR

Mov (SP)+, RS ;;POP STACK INTO RS

MOV (SP)+, R4 ::POP STACK INTO R4

MoV (SP)*.RS ;:POP STACK INTO R3

MOV (SP)+ ,R2 ::POP STACK INTO RZ2

MoV (SP)+ K1 ::POP STACK INTO R1

MOV (SP)+ R0 ;:POP STACK INTO RO

MOV lSPURDN iJPURvEC ,.SET UP THE POWER DOWN VECTOR

Mov #340, alPHRVEC*Z ..PRI 0:7

TYPE EPORT THE POWER FAJLURE
$PWRMG: .WORD POWERM ..POUER FAIL MESSAGE POINTER

v (PC)+,(SP) ;;RESTART AT START

$PWRAD: .WORD START ..RESYART ADDRESS

BIC #20,2(SP* SCLEAR T BIT

CLR $TBIT ;;CLEAR THE *'T"° BIT FLAG
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POWER DOWN AND UP ROUTINES
037030 000002 RTI
000000

037032 SILLUP: HALT ;s THE POWER UP SEQUEN(CE WAS STARTED
037034 000776 BR .~2 ;. BEFORE THE POWER DUWN WAS (OMPLETE
6448 037036 000000 $SAVR6: 0 :.PUT THE SP HERE
64469
6450 .SBTTL ERROR TYPE OUT ROUTINE
6‘.51 ;.‘ttttttttttt...tttttttt"lttttttttttttttttttttt't"tll*t.llt'ttt
o (22222222 2222322220232 23082222322 0232238223832238282202330222 222212}
6452 ;*THIS ROUTINE IS CALLED TO TYPE AN ERROR MESSAGE WHICH IS INCLUDED
6453 ;*IN THE ERROR MESSAGE DATA TABLE. IT IS CALLED BY THE SERROR ROUTINE
6454 ;*0R BY FIRST SETTING SITEMB EQUAL TO THE ERROR TABLE ITEM TO BE PRINTED
6455 ;*0UT AND THEN ECECUTING A:
2239 . JSR PC.ERTYPE
%
6458 037040 104401 001313 ERTYPE: TYPE $CRLF ;TYPE A CRLF
6459 037044 113737 001102 001232 Move $TSTNM STMPO ;MOVE TEST NUMBER TO $TMPO
6460 037052 042737 177400 001232 8IC #177400,$TMPO  :CLEAR THE UPPER BYTE
6461 037060 013737 001116 001234 MOV SERRPC , $ TMP1 ;GET PC OF CALL
6462 037066 010046 MoV RO,=(SP) :SAVE RO
6463 037070 113700 001114 Move SITEMB RO SGET THE ITEM NUMBER.
6464 037074 042700 177400 8IC #177400,R0 ;CLEAR THE UPPER BYTE
6465 037100 001005 BNE 18 ;BRANCH [F ITEM IS IERO
6466 037102 013746 001116 MOV $ERRPC,-(SP) ;MOVE 14F ERROR PC TO THE STACK FOR PRINTING
6467 037106 104402 TYPOC JPRINT THE PC
6468 037110 000137 037410 JMP 228 :JUMP TO EXIT - ALL _DONE
6469 037114 022700 000377 18: cMP #377 RO ;SEE IF ERROR # IS 377
6470 037120 001005 BNE 3s ;BRANCH IF NOT
6471 037122 016600 000004 MOV 4(SP) ,RO ;MOVE ITEM ADDRESS ON STACK TO RO
6472 037126 011000 MOV (RO) ,RO ;MOVE ITEM TO RO
6473 037130 062700 000400 ADD #400,R0 ;ADD 400 TO RO
6474 037134 010037 001320 3s: MOV RO,SFATAL :SET ITEM NUMBER IN SFATAL FOR APT :DPMOOT
6475 037140 005300 DEC RO ;DECREMENT RO _AND
6476 037142 006300 ASL RO sSHIFT THREE TIMES
6477 037144 006300 ASL RO sTO FORM AN INDEX
6478 037146 006300 ASL RO sFOR THE TABLE.
6479 037150 062700 001442 ADD #SERRTB RO :ADD ERROR TABLE START TO RO - FORMS STARTING ADDRESSS
6480 037154 012037 037164 43: MOV (RO)+,58 ;PICK UP THE ADDRESS OF THE ERROR MESSAGE
6481 037160 001404 8EQ $ ;BRANCH IF NONE
6482 037162 104401 TYPE ;TYPE THE MESSAGE
6483 037164 000000 5%: .WORD O sLOCATION FOR ASCII MESSAGE ADDRESS
6484 037166 104401 001313 TYPE . SCRLF sTYPE A <CRLF>
6485 037172 012037 037202 68: MOV (RO)+,7% sGET THE DATA HEADER
6486 037176 0071404 BEQ 8s ;BRANCH IF NO HEADER
7 037200 104401 TYPE s TYPE _THE HEADER
6488 037202 000000 7$: WORD O sLOCATION FOR HEADER ADDRESS
6489 037204 104401 001313 TYPE ,SCRLF :TYPE A <CRLF>
6490 037210 010146 8s: MOV R1,-(SP) ;SAVE R1
6491 037212 010246 MOV R2,=(SP) :SAVE R2
6492 037214 010346 MoV R3 ~(SP) :SAVE R3
6493 037216 012001 MOV (RO +,R1 ;GET VHE ADDRESS OF THE DATA TABLE.
6494 037220 001503 8EQ 23% :BRANCH TO RETURN IF NO DATA.
6495 037222 011000 MOV (RO) ,RO ;GET A POINTER TO THE DATA FORMAT TABLE.
6496 037224 105710 9s: 1ST8 (RO) ;1S THE FORMAT ZERQ?
6497 037226 001003 BNE 108 ;BRANCH TO CHECK FOR FORMAT 2 IF NOT
6498 037230 013146 MOV a(R1)+,-(SP) ;FORMAT ZERO SO TYPE
6499 037232 104402 TYPOC ;AN OCTAL NUMBER.




037404

037410
037412
037414
037416
037422
037424

6
6556 037446
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6500 037234
037236

ROUT INE
000463

000442
122710

000000
1046401

005200

013102
012246
104402
104401
000207

PRT B

¢ ,0002

037434
0374634

000003

000004
037434

000004

000005
037332

000011
J37352

0u0012
000006
037434

040005

001313

040007
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108:
11%:
12%:

13%:

14%:

158:
168:

17%:
18$:

19s%:

21s:
22%:

23$:

TOCTNM:

218
#2,RO)
11$
PC,TOCTNM
oC . TOCTNM
21

#3, (RO)
13$

#4,R3
PC.TOCTNM
R3:128
21$

#4, (RO)
14$
a(R1)+,~(SP)
16

0

21$
#5,(RO)
168
(R1)+,15%

22%
#11,(RO)
18%
3(R1)+,178

22%
#12,(RO)
208
8(R1)+ ,R2

#6,R3
PC,TOCTNM
R3,19$

21§
,$TAB

RO

(R1)

9%

,$CRLF

(SP)+,R3
(SP)+,R2
(5P)+.R1
(SP)+,RO
Pc

#(R1)+,R2
(R2)+,~(SP)

. SPACE
PC

SEQUENCE 144

;BRANCH TO PRINT A TABR CHARACTER AFTER TABLE ENTRY
;1S THE FORMAT TWO?

:BRANCH TO CHECK FOR FORMAT 3 [F NOT

sTYPE 1ST OCTAL NUMBER

STYPE 2ND OCTAL NUMBER

:BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY
;1S THE FORMAT THREE?

:BRANCH TO CHECK FOR FORMAT & IF NOT

sSET LOOP COUNTER TO TYPE & OCTAL NUMBERS

;TYPE AN OCTAL NUMBER

:SUBTRACT 1 AND BRANCH IF NOT DONE

sBRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY

;1S THE FORMAT FOUR?

;BRANCH TO CHECK FOR FORMAT S5 IF NOT
-MOVE THE DATA TO THE STACK FOR TYPING
;GO _TYPE AN OCTAL NUMBER

sTYPE UP TO 16 DIGITS

: SUPPRESSING LEADING ZEROES

:BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY
;1S THE FORMAT FIVE?

:BRANCH TO CHECK FOR FORMAT 11 IF 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

;IS 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

.TYPE SIX OCTAL NUMBERS

;[YPE AN OCTAL NUMBER

;SUBTRACT 1 AND BRANCH IF NOT DONE YET

BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY

PRINT TAB AFTER TYPING A DATA YABLE ENTRY
:OF ALL FORMATS EXCEPT FORMATS 5 OR 11
:POINT TO THE NEXT FORMAT

*HAS THE END OF THE DATA TABLE BEEN REACHED?
:BRANCH BACK IF NOT

:DONE.
JRESTORE R1,R2 AND R3

;RESTORE RO.
sAND RETURN.

;FORMAT TWO SO TYPE TwWO
:0CTAL NUMBERS.

;TYPE THE OCTAL NUMBER
E;?E A SPACE CHARACTER
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FPP SPURIOUS TRAP TO 244 HANDLER

6557 .SBTTL FPP SPURIOUS TRAP TO 244 HANDLER

6558 ;-tttttt-ttt'ttnttttttt'tt-ttttntettttttttttttttttt'tttttttttttt-
e L I T T T T T T T T T T T T T TS

6559 S*THIS ROUTINE HANDLES UNEXFCCTED TFAPS TO THE FPP TRAP VECTOR AT 244.

€560 :«THE LAST FPP INSTRUCTION EXECUTED AND ITS ADDRESS HAS BEEN RECORDED

ggg; 'THESE ALONG WITH THE FEC, FPS AND PC OF TRAP ARE REPORTED.

6563 037450 011637 001236 FPSPUR: MoV (SP) ,$TMP2 sSAVE PC OF TRAP.

6564 037454 022626 CMP (SP)+,(SP)+ ;RESTORE SP.

6565 037456 170200 STFPS RO sGET FPS

6566 037460 010037 001240 MOV RO,$TMP3

6567 037464 170300 STST RO ;GET FEC

6568 037466 010037 001242 MOV RO, $TMP4

6569 037472 104247 18: ERROR  +247

6570 037474 104412 RSETUP ;GO INITIALIZE THE FPS AND STACK: AND

;SEE IF THE USER HPAS EXPRESSED

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

6571 037476 000137 033340 JMP $EOP
6572
€573
6574 _SBTTL CPU SPURIOUS TRAP TO { HANDLER
6575 : ;ttttttttt.'.'tttttttttttttttt'ttt.tt'ttttttttttttt'ttttttttttt'
s (2222223232223 22322322232 3382222232323 23232223322232232322328223223233 232232323}
22;9 **THIS ROUTINE REPORTS UNEX™ECTED CPU TRAPS TO VECTOR 4.
- %
6578 037502 011637 001236 CPSPUR: MOV (SP) ,$TMP2 ;SAVE PC OF TRAP.
6579 037506 022626 CMP (SP)+,(SP)+
6580 037510 104250 18: ERROR  +250
6581 037512 104412 RSETUP ;60 INITIALIZE THE FPS AND STACK; AND
SEE IF THE USER HAS EXPRESSED
*THE DESIRE TO CHMANGE THE SOF TWARE
*VIRTUAL CONSOLE SWITCH REGISTER (HAS
*THE USER TYPED CONTROL G?).
6582 037514 000137 033340 JMP $EOP
6583
6584
6585 .SBTTL CPU SPURIOUS TRAP TO 10 HANDLER
6586 ' tttttttttt'ttQttttt't‘l’ttttttttttt'ttttttt'ttttttt'ttt'ttttitttt
tt‘lttttttttt'ttttt"tt"tttttttttttttt'tttttttttttttt'tttttttt'
gggg -ruls ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 10.
6589 037520 011637 001236 iPTwo: mov (SP) ,$TMP2 ;SAVE PC OF TRAP.
6590 037524 022626 CMP (SP)+,(SP)+
6591 037526 104251 18: ERROR  +251
6592 037530 104412 RSETUP ;G0 INITIALIZE THE FPS AND STACK; AND

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

6593 037532 000137 033340 JMP $EOP

6594

6595

6596

6597

6598
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6599
6600

6601
6602 037536
6603 037542
6604
6605
6606
6607
6608

6609
6610

037544

037552
037554

382888848

011637 001110

000002

023727

001001
104406

001140
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177570

SEQUENCE

.SBTTL SET LOOP ON ERROR ADDRESS ROUTINE

X222 22 2332222223322 3232222223220 2222222002000 00 2 20 RRR)

..n

L PER: MOV (SP) .SLPERR
RTI

(X2ITITI222I223220223 2322222322022 2222020200220 d0020000000000020R0000)12)

.SBTTL FLAG RESET AND CONSOLE TEST ROUTINE

ttttttt.ttttttttttt.tttt'tiittttttttttttttitttttttttttttttttttt
tttttttttttttiQiiiit"tiiiiiittttttttttt.Qttttttttttttltttttltt

'THIS ROUTINE WILL BE CALLED AT THE END
;*RESET THE STACK, CLEAR YHE FPS AND SEE

OF EACH TEST T0
IF THE USER HAS TYPED

‘« CONTROL G ON THE TERMINAL. IF THE USER HAS TYPED CONTROL G AND
S«THERE IS NO PHYSICAL CONSOLE SWITCH REGISTER THEN THE CONTENTS
;%OF THE SOFTWARE SWITCH REGISTER WILL BE TYPED IN OCTAL ON THE

tTELETYPE AND THE USER CAN MODIFY IT.

OO NO NI LN —

037556
037564

037450
037502
037520

001100

000244
000004
000010

g88ss

6625 037602

6628 037612

2
6633 037614
6634 037632

OO0 —mteddedmd b
SO =2NINNNNNO
OO NOHOHO—=

N

(=]

&

3

n
—h e i = b i md b e b d e DO =D b b b b b
(N =l=T Helelelelelolel loleloele el o],
NP VAV EY. SNV P Y. Tl e P T AV LNIV NIV P
—b b md b e i d d b b e b (D D) b b b b b D D

O = NN=NI=NOONO D ONIN =2 N= NN
WVINO OO N NOWWWWO OO O NONON

6653 040320

RSET CHP SWR,#177570 ;SEE IF THERE IS A PHYSICAL
;CONSOLE SWITCH REGISTER.
BNE 13 ;BRANCH IF NO.
CKSWR :OTHERWISE TYPE THE CONTENTS
:OF THE PROGRAM VIRTUAL SWITCH REGISTER
;AND GIVE THE USER A CHANCE TO
:MODIFY IT.
18: Mov #FPSPUR,FPVECT
Mov #CPSPUR,ERRVECT
MoV #CPTUWO
MoV (SP), R6 ;SAVE RETURN ADDRESS.
Mov #STACK SP JRESET THE STACK POINTER.
CLR R4 :CLEAR THE FPS.
LDFPS R4
JMP (R0O) JRETURN.
.SBTTL SPECIAL MESSAGES
MSAl: .ASCIZ ‘'TRAPPED AT:'<TAB><TAB>
MSA2: .ASCIZ ‘EXPECTED TRAP AT:'<TAB>
MSA3: ASCIZ 'GOT RQO:'<TAB><TAB>
MSA4: ASCIZ ‘EXPECTED RO:'<TAB>
MSAS: ASCIZ 60T ACO:'<TAB><TAB>
MSA6: ASCIZ ‘EXPECTED ACO:'<TAB><TAB>
POWERM: .ASCIZ <CRLF>'POWER FAILURE. PROGRAM RESTARTING. '<CRLF>
AB: ASCIZ <TAB>
SPACE: .ASCIZ * !
MS1: .ASCIZ °AC OPERAND:'<TAB><TAB>
MS2: .ASCIZ °‘FSRC OPERAND:'<TAB><TAB>
MS3: .ASCIZ °‘ACO BEFORE EXECUTION:'<TAB>
MS4: .ASCIZ 'ACO AFTER EXECUTION: '<TAB>
MSS: ASCIZ 'EXPECTED RESULT:'<TAB>
MS6: .ASCIZ 'GOT RESULT:'<TAB><TAB>
MS7: .ASCIZ 'FRACTIONAL RESULT:'<TAB>
MS10: LASCIZ ‘'INTEGER RESULT: '<TAB>
ms11: LASCIZ "EXPECTED FRACTION:'<TAB>
MS12: .ASCIZ 'EXPECTED INTEGER:'<TAB>
ms37: .ASCIZ °'LOADED DATA: °*
MS40: LASCIZ °'READ DATA: °*




[

12
CKFPBCO FP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 54-2 SEQUENCE 147
SPECIAL MESSAGES

6654 040334 105 130 120 MS615: ASCIZ 'EXPECIED DATA: '

6655 040354 104 101 126 MS41:  _ASCIZ °'DATA IN (RQ) FSRC: °*

6656 040400 104 101 126 MS42:  _ASCIZ 'DATA IN ACO: °*

6657 040416 107 117 126 MS43:  ASCIZ 'GOT RESULT: °*

6658 040433 105 130 120 MS44:  _ASLIZ 'EXPECTED RESULT: °

5659 040455 200 124 105 CORMES: .ASCIZ <CRLF>'TEST 22, TESTING INTERRUPTS.'<CRLF>
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LSBTTL
EM1: .ASCI2
EM2: .ASCIZ
EM3:

.ASC]!

ASCIZ
EMé:

.ASC1]

LASCI2
EMS:

LASCI1]

.ASCI12
EM6:

ASC1]

LASCIZ
EM7:

.ASCI!

.ASCI2
EM10:

.ASCI]

LASCIZ
EMI11:

ASCI1]

ASCIZ
EM12:

.ASCI]

.ASCI2Z
EM13:

.ASCII

LASCIZ
EM14:

.ASCI1I

ASCIZ
EM15:

LASCI]

ASCI2
EM16

JASCII

ASCIZ
EM17: ASCI2
EM20: LASCI2
EM21: LASCIZ
EM22: LASCI2
EM23: LASCIZ
EM32: .ASCIZ
EM24:

.ASCII

JASCIZ
EM25

LASCI1I

.ASCIZ
EM26:

LASCII

.ASCIZ
EM27=EM25
EM30:

LASCII

F 12
08:27 PAGE 35

SEQUENCE

ERROR MESSAGES
'FPS BAD AFTER CMPD (R),A.'
'ACO MODIFIED BY CMPD (R),A.'

‘FPS BAD AFTER CMPD.'<CRLF>
*(BUT ENBT) STATE 225 WENT TO 475 INSTEAD OF 075.°

'FPS BAD AFTER CMPD, ‘'<CRLF>
'(BUT ENBT) STATE 225 WENT TO 075 INSTEAD OF 475.°'

‘FPS BAD AFTER CMPD.'<CRLF>
*(BUT ENBT) STATE 035 WENT TO 075 INSTEAD OF 475.°

‘FPS BAD AFTER CMPD.'<CRLF>
'(BUT ENBT) STATE 035 WENT TO 475 INSTEAD OF 07S.°

'FPS BAD AFTER CMPD.°'<CRLF>
*(BUT ENBT Y8) STATE 777 SHOULD HAVE GONE TO 007.°

'FPS BAD AFTER CMPD.‘'<CRLF>
*(BUT ENBT Y8) STATE 777 SHOULD HAVE GONE TO 405.°

'FPS BAD AFTER CMPD.'<CRLF>
*(BUT NBIT ZBIT) STATE 456 SHOULD HAVE GONE TO 010.°

'FPS BAD AFTER CMPD.'<CRLF> .
*(BUT NBIT ZBIT) STATE 456 SHOULD HAVE GONE TO 110.°

'FPS BAD AFTER CMPD. '<CRLF>
/DIDN'T TAKE THE PATH: STATE 456, TO 012, TO 363 10 120./

'FPS BAD AFTER CMPD.'<CRLF>
*(BUT XNBT XZBT) STATE 363 WENT TO 140 INSTEAD OF 100.°

‘FPS BAD AFTER CMPD. '<CRLF>
‘(BUT XNBT XZBT) STATE 363 WENT TO 100 INSTEAD OF 140.°

‘FPS BAD AFTER CMPD.'<CRLF>

/DIDN*T TAKE THE PATH: STATE 777, TO 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 TRAP TO 244. FSRC=0 AND FID=0./
‘DIVF (R),A FAILED.®

'FPS BAD AFTER DIVF (R),A.'

‘DIVF (R),A FAILED.'
*(BUT Y615 WENT TO STATE 006 INSTEAD OF 206.°

‘DIVF (R) A FAILED.'
*XOR OF SIGN BITS FAILED STATE 470.°

'DIVF (R) A FAILED.'
"(BUT Y615 WENT TO STATE 20 INSTEAD OF 006.'

'DIVF (R),A FAILED.'

148
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ERROR MESSAGES

6707 043115 124 122 125 ASCIZ 'TRUNCATION ERROR. FT=1.'
6708 043145 EM31:
043145 104 m 156 ASCI] °'DIVF (R),A FAILED.'
6709 043167 122 117 125 ASCIZ 'ROUND ERROR. FT=0.°
6710 043212 104 m 126 EM33: ASCIZ °'DIVD (R),A FAILED.'
6711 04%235 106 120 123 EM34: ASCIZ 'FPS BAD AFTER DIVD (R),A.'
6715 043267 EM35:
063267 104 m 126 LASCII °DIVD (R),A FAILED.'<CRLF>
6716 043312 124 122 125 .ASCIZ 'TRUNCATION ERROR. FT=1.'
6717 043342 EM36:
043342 104 111 126 LASCII  'DIVD (R),A FAILED. ‘<CRLF>
6718 043365 122 117 125 .ASCIZ 'ROUND ERROR. FT=0.'
6719 043410 115 125 114 EM37:  .ASCIZ 'MULF (R),A FAILED.'
6723 043433 106 120 123 EMGO:  ,ASCIZ 'FPS BAD AFTER MULF (R),.A.'
6724 043465 EMLT:
043465 115 125 114 JASCI] °'MULF (R),A FAILED. '<CRLF>
6725 043510 123 m 107 .ASCIZ 'SIGN BIT BAD STATE 511.°
6726 043540 EM42
043540 115 125 114 LASCII °'MULF (R),A FAILED. '<CRLF>
727 043563 116 117 122 .ASCI] °NORMALJZATION FAILED.'<CRLF>
6728 04361 050 102 125 LASCIZ '(BUT Y62) STATE 252 WENT TO 044 INSTEAD OF 444.°
6729 043671 EM43
043671 115 125 114 LASCI] 'MULF (R),A FAILED.'<CRLF>
673G 043714 116 117 122 .ASCI] °'NORMALJZATION FAILED.'<CRLF>
6731 043742 050 102 125 LASCIZ *(BUT Y62) STATE 252 WENT TO 444 INSTEAD OF 046.°
6732 044022 EMé4:
044022 115 125 114 CASCII ‘'MULF (R),A FAILED.'<CRLF>
6733 064045 122 117 125 .ASCIZ 'ROUND ERROR. fT=0.'
6734 044070 EM4S:
044070 115 125 114 LASCI1 °'MULF (R),A FAILED.'<CRLF>
6735 044113 1264 122 125 .ASCIZ 'TRUNCATION ERROR. FT=1.'
6736 044143 106 120 123 EM66:  .ASCIZ ‘'FPS BAD AFTER MULD (R).A.'
6740 044175 115 125 1164 EM246: .ASCIZ °*MULD (R),A FAILED.'®
6741 044220 EML7:
044220 115 125 114 LASCII  °*MULD (R),A FAILED.'<CRLF>
6742 0464243 102 101 104 LASCI] 'BAD CONSTANT USED IN THE MUL ALGORITHM.'
6743 044312 200 125 123 .ASCIZ <CRLF>'USED 24 INSTEAD OF 56 STATE 020.°
6744 044354 EM5D:
044354 115 125 114 LASCII 'MULD (R),A FAILED.'<CRLF>
6745 044377 124 122 125 LASCIZ 'TRUNCATION ERROR. FT=1.'
6746 044427 EM51:
044427 115 125 114 CASCII 'MULD (R),A FAILED.'<CRLF>
6747 044452 122 117 125 .ASCIZ 'ROUND ERROR. FT=0.°
6748 044475 EM52:
044475 115 125 114 LASCI] °'MULD (R),A FAILED.'<CRLF>
6749 044520 102 101 104 .ASCIZ °*BAD CONSTANT USED IN ROUNDING, [T=0.'
6750 044565 106 120 123 EM111: _ASCIZ ‘'FPS BAD AFTER MULF (R),A. EXPECTED OVERFLOW.'
6751 044642 106 120 123 EM112: _ASCIZ °FPS BAD AFTER MULF (R),A. EXPECTED UNDERFLOW.®
6752 044720 EM113:
044720 115 125 114 LASCII 'MULF (R),A FAILED.'<CRLF>
6753 044743 105 130 120 .ASCIZ 'EXPECTING OVERFLOW, FIV=0.'
6754 044776 EM114:
044776 115 125 114 LASCII °'MULF (R),A FAILED.'<CRLF>
6755 045021 105 130 120 .ASCIZ 'EXPECTING UNDERFLOW, FIU=0.'
6756 045055 115 125 114 EMI15: _ASCIZ °‘MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIv=0.'
g;gz 82;}?3 115 125 114 E:}}g: .ASCIZ 'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0.'
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045212 115 125 114 LASCII 'MULF (R) A TRAPPED TO 244 ON UNDERFLOW. FIU=0."
6765 045070 050 102 125 TASCIZ *(BUT FIUS STATE 331 WENT TO 155 INSTEAD OF 115.°
6766 045350 EM120:
045350 115 125 114 LASCII 'MULF (R) A TRAPPED TO 244 ON UNDERFLOW. FIU=0,’
6767 045426 050 102 125 TASCIZ *(BUT FIUS STATE 137 WENT TO 155 INSTEAD OF 115.°
6768 045506 EM121:
045506 115 125 114 LASCII 'MULF (R) A TRAPPED TO 244 ON OVERFLOW. FIv=0,'
6769 045563 050 102 125 CASCIZ *(BUT FIVS STATE 333 WENT TO 136 INSTEAD OF 116.°
6770 045643 EM122:
045643 115 125 114 .ASCI] °'MULF (R) A TRAPPED TO 244 ON OVERFLOW. FIV=0.'
6771 045720 050 102 125 ASCIZ *(BUT FIVS STATE 133 WENT TO 136 INSTEAD OF 116.°
6772 046000 106 120 123 EMI123: .ASCIZ 'FPS BAD AFTER MULD (R),A. EXPECTING OVERFLOW.'
6773 046056 106 120 123 EM124: .ASCIZ °'FPS BAD AFTER MULD (R).A. EXPECTING UNDERFLOW.'
6774 046135 EM125:
046135 115 125 114 LASCII 'MULD (R),A FAILED.'<CRLF>
6775 046160 105 130 120 .ASCIZ 'EXPECTING OVERFLOW. FIV=0.°
6776 046213 EM126:
046213 115 125 114 LASCII  *MULD (R),A FAILED.'<CRLF>
6777 046236 105 130 120 ASCIZ °*EXPECTING UNDERFLOW, FIu=0.'
6778 046272 115 125 114 EM127: .ASCIZ 'MULD (R).A TRAPPED TO 244 ON OVERFLOW. FIv=0.'
6779 046350 115 125 114 EM130: .ASCIZ °'MULD (R).A TRAPPED TO 244 ON UNDERFLOW. FIU=0.°
6786 046427 EM131:
046427 115 125 114 LASCII 'MULF (R) A TRAPPED TO 244 ON UNDERFLOW. FIU=0,°
6797 046505 050 102 125 ASCIZ '(BUT FIUS STATE 331 WENT TO 155 INSTEAD OF 115.°
6788 046565 EM132:
046565 115 125 114 LASCII  *MULD (R),A FAILED.'<CRLF>
6789 046610 105 130 120 ASCIT  *EXPECTING UNDERFLOW, FIU=0.°
6790 046643 200 050 102 "ASCIZ <CRLF>'(BUT FD) STATE 115 WENT TO 424 INSTEAD OF 425.°
6791 046723 EM133:
046723 115 125 114 LASCII 'MULF (R) A TRAPPED TO 244 ON UNDERFLOW. FIU=0,’
6792 047001 050 102 125 "ASCIZ *(BUT FIUS STATE 137 WENT TO 155 INSTEAD OF 115.°
6793 047061 EM134:
047061 115 125 114 LASCII *MULD (R) A TRAPPED TO 244 ON OVERFLOW. FIV=0.°
679 047136 050 102 125 ASCIZ *(BUT FIVS STATE 333 WENT T0 136 INSTEAD OF 116.°
6795 047216 EM135:
047216 115 125 114 LASCII  'MULD (R),A FAILED,'<CRLF>
6796 047241 105 130 120 .ASCIT 'EXPECTING OVERFLOW, FIV=0.°
6797 047273 200 050 102 ASCIZ <CRLF>*(BUT FD) STATE 116 WENT TO 424 INSTEAD OF 425.°
6798 047353 EM136:
047353 115 125 114 LASCII 'MULD (R) A TRAPPED TO 244 ON OVERFLOW. FIV=0.'
6799 047430 050 102 125 ASCIZ *(BUT FIv5 STATE 133 WENT TO 136 INSTEAD OF 1i6.°
6800 047510 106 105 103 EMI37: .ASCIZ °FEC BAD AFTER MULF (R),A. EXPECTING OVERFLOW, FEC=10,’
6801 047576 106 105 103 EM140: .ASCIZ 'FEC BAD AFTER MULF (R).A. EXPECTING UNDERFLOW, FEC=12."
6802 044565 EM141=EMi11
6803 044642 EM142=EM112
6804 047665 EM143:
047665 115 125 114 LASCI] ‘MULF (R),A FAILED.'<CRLF>
6805 047710 105 130 120 .ASCIZ 'EXPECTING OVERFLOW, FIV=1.'
6806 047743 : EM144:
047743 115 125 114 LASCII 'MULF (R),A FAILED.'<CRLF>
6807 047766 105 130 120 ASCIZ 'EXPECTING UNDERFLOW, FIU=1.'
6814 050022 EM145:
050022 115 125 114 LASCI] 'MULE (R) A FAILED TO TRAP TO 244 ON UNDERFLOW. Flu=1.'
6815 050107 050 102 125 IZ *(BUT FIUS STATE 331 WENT TO 115 INSTEAD OF 155.°
6816 050167 EM146:
050167 115 125 114 LASCII  'MULF (R) A FAILED TO TRAP TO 244 ON UNDERFLOW, FIu=1.'
6817 0502564 050 102 125 "ASCIZ *(BUT FIUS STATE 137 WENT TO 115 INSTEAD OF 155.°
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6818 050334 EM147:
050324 115 125 114 LASCI] 'MULF (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIv=1.'
6819 050420 050 102 125 .ASCIZ '(BUT FIV) STATE 333 WENT TO 116 INSTEAD OF 136.°
6820 050500 EM150:
050500 115 125 114 LASCIJ] °'MULF (R) A FAILED TO TRAP TO 244 ON OVERFLOW. Flv=1.'
6821 050564 050 102 125 LASCIZ '(BUT FIvS STATE 133 WENT TO 116 INSTEAD OF A36.'
6822 050644 106 105 103 EM151: .ASCIZ °‘FEC BAD AFTER MULD (R),A. EXPECTING OVERFLOW, FEC=10.’
6823 050732 106 105 103 EM152: .ASCIZ °'FEC BAD AFTER MULD (R),A. EXPECTING UNDERFLOW, FEC=12.'
6824 046000 EM153=EM123
6825 066056 EM154=EM124
6826 051021 EM155:
051021 115 125 114 LASCI] 'MULD (R),A FAILED.'<CRLF>
6827 051044 105 130 120 .ASCIZ 'EXPECTING OVERFLOW, FIV=1.,'
6828 051077 EM156:
051077 115 125 114 LASCII  'MULD (R),A FAILED.'<CRLF>
6829 051122 105 130 120 .ASCIZ 'EXPECTING UNDERFLOW, FJlU=1.'
6836 051156 EM157:
051156 115 125 114 LASCII 'MULD (R) LA FAILED TO TRAP TO 244 ON UNDERFLOW. FIU=1.'
6837 051243 050 102 125 .ASCIZ *(BUT FIUS STATE 331 WENT TO 115 INSTEAD OF 155.°
6838 051323 EM160:
051323 115 125 114 CASCII 'MULD (R),A FAILED.'<CRLF>
6839 051346 105 130 120 CASCI] ‘'EXPECTING UNDERFLOW, FIU=1.'
232? 82}22} 200 050 102 EM161 LASCIZ <CRLF>'(BUT FD) STATE 155 WENT TO 426 INSTEAD OF 427.°
051461 115 125 114 LASCII  'MULD (R) ,A FAILED TO TRAP TO 244 ON UNDERFLOW. FIU=1."
6842 051546 050 102 125 LASCIZ '(BUT FIUS STATE 137 WENT TO 115 INSTEAD OF 155.°
6843 051626 EM162:
051626 115 125 114 JASCII 'MULD (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIv=1.°'
6844 051712 050 102 125 LASCIZ *(BUT FIVS STATE 333 WENT TO 116 INSTEAD OF 136.°
6845 051772 EM163:
051772 115 125 114 LASCII *MULD (R),A FAILED.'<CRLF>
6846 052015 105 130 120 LASCI1  °"EXPECTING OVERFLOW, FIV=1.'
6847 052047 200 050 102 LASCIZ <CRLF>'(BUT FD) STATE 700 WENT TO 426 INSTEAD OF 427.°
6848 052127 EM164:
052127 115 125 114 LASCII °*MULD (R) ,A FAILED TO TRAP TO 244 ON OVERFLOW. FIV=1.'
6849 052213 050 102 125 LASCIZ '(BUT FIVS STATE 133 WENT TO 116 INSTEAD OF 136.°
6850 052273 106 120 123 EMS5:  .ASCIZ ‘'FPS BAD AFTER MODF (R),A.'
6851 052325 115 117 106 EM53:  .ASCIZ °'MODF (R),A FRACTION BAD.'®
6852 052356 115 117 106 EM54:  .ASCIZ °'MODF (R).A INTEGER BAD.'
6859 052406 EM56:
052406 115 117 104 .ASCI]1 'MODF (R),A FRACTION BAD.'<CRLF>
6860 052437 101 103 0u0 .ASCIZ 'ACO DID NOT GET O IN STATE 424.°
6861 052477 EMS7
052477 115 117 104 .ASCI]1 °'MODF (R),A INTEGER BAD.'<CRLF>
6862 052527 101 103 061 .ASCIZ 'AC1 DID NOT GET O IN STATE 142.°'
6863 052587 EM60:
052 115 117 104 LASCII 'MODF (R),A INTEGER BAD.'<CRLF>
6864 052617 101 103 061 .ASCIZ °'AC1 DID NOT GET THE INTEGER IN STATE 134.°
6865 052671 EM61
052671 115 117 104 .ASCII 'MODF (R),A FRACTION BAD.'<CRLF>
6866 052722 101 0490 102 .ASCI] ‘A BAD CONSTANT WAS USED (NOT 24) IN STATE 046.'
7 053000 200 117 122 .ASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 050 INSTEAD OF 150.°
6868 053065 EM62:
053065 115 117 104 .ASCII 'MODF (R),A FRACTION BAD,'<CRLF>
6869 053116 101 040 102 .ASCI1 ‘A BAD CONSTANT WAS USED (NOT 24) IN STATE 046.°'
6870 053174 200 117 122 LASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 150 INSTEAD OF 0SO.°

6871 053261 EM63:
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053261 115 117 104 LASCII ‘'MODF (R) A FRACTION BAD, '<CRLF
6872 053312 050 102 125 JASCIZ '(BUT 2BTS STATE 532 WENT TO 102 INSTEAD OF 122.°
6873 053372 EM64:

053372 115 117 104 LASCII °'MODF (R),A FRACTION BAD,'<CRLF>
6874 053423 050 102 125 ASCIZ *(BUT ENBT EZBT) STATE 041 WENT TO 046 INSTEAD OF 246.°
6875 053511 EM65

053511 115 117 104 LASCI] °'MODF (R),A FRACTION BAD.'<CRLF>
6876 053542 050 102 125 LASCIZ *(BUT FT) STATE 126 SHOULD HAVE GONE TO 133. FT=0.°
6877 053624 EM66 :

053624 115 117 104 LASCII 'MODF (R),A FRACTION BAD.'<CRLF>
6878 053655 123 m 107 ASCIZ 'SIGN BIT BAD."
6879 053673 EM67:

053673 115 117 104 .ASCII 'MODF (R),A INTEGER BAD.'<CRLF>
6880 053723 123 m 107 LASCIZ 'SIGN BIT BAD IN STATE 733
6881 053756 115 117 106 EM70:  .ASCIZ 'MODD (R),A FRACTION BAD.'
6882 054007 115 117 104 EM71:  .ASCIZ °MODD (R),A_INTEGER BAD.'
6883 054037 106 120 123 EM72: ASCIZ 'FPS BAD AFTER MODD (R),A.’
6884 054037 EH73 EM72
6891 054071 EM74

054071 115 117 104 .ASCII 'MODD (R),A_INTEGER BAD.'<CRLF>
6892 054121 050 102 125 LASCIZ *{BUT FD) STATE 231 WENT TO 142 INSTEAD OF 143.°
6893 054200 EM75:

054200 115 117 104 .ASCI] 'MODD (R),A FRACTION BAD.'<CRLF>
6894 054231 101 163 060 ASCIZ °ACO GETS O IN STATE 425 FAILED.'
6895 054271 EM76:

054271 115 117 104 LASCI] 'MODD (R),A INTEGER BAD. '<CRLF>

96 054321 101 103 061 ASCIZ °*AC1 GETS'O IN STATE 143 FAILED."

6897 054361 EM?7:

054361 115 117 104 LASCI] °MODD (R),A FRACTION BAD. ‘'<CRLF>
6898 054412 050 102 125 LASCIZ '(BUT FD) STATE 526 WENT TO 134 INSTEAD OF 135.°
6899 054471 EM100:

054471 115 117 104 LASCII 'MODD (R),A INTEGER BAD.'<CRLF>
6900 054521 123 m 107 .ASCIZ °*SIGN BIT'BAD IN STATE 526."
6901 054554 EM101:

054554 115 117 104 .ASCII °‘MODD (R),A FRACTION BAD.'<CRLF>
6902 054605 101 040 102 CASCII *A BAD CONSTANT WAS USED (NOT 56) IN_STATE 046.°
6903 054663 200 117 122 ASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT T0 050 INSTEAD OF 15).°
6904 054750 EM102:

054750 115 117 104 LASCII °'MODD (R),A FRACTION BAD.‘'<CRLF>
6905 055001 101 040 102 CASCII 'A BAD CONSTANT WAS USED (NOT 56) IN STATE 046,°
6906 055057 200 117 122 "ASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 150 INSTEAD OF 050.°
6907 055144 EM103:

055144 115 117 104 LASCI] °'MODD (R),A FRACTION BAD.'<CRLF>
6908 055175 050 102 125 LASCIZ *(BUT 2BIT) STATE 532 WENT TO 122 INSTEAD OF 102.°
6909 055256 EM104:

055256 115 117 104 LASCI] 'MODD (R),A INTEGER 8AD.'<CNLF>
6910 055306 123 105 124 LASCI1 'SET INTEGER IN AC1 FAILE
6911 055340 200 117 122 LASCIZ <CRLF>'OR (BUT FD) STATE 733 WENT TO 156 INSTEAD OF 157.°
6912 055423 EM105:

055423 115 117 104 LASCII °MODD (R),A INTEGER BAD.‘'<CRLF>
6913 055453 050 102 125 LASCIZ '(BUT FD) STATE 122 WENT TO 424 INSTEAD OF 425.°
6914 055532 EM106:

055532 115 117 104 LASCII °*MODD (R),A_INTEGER BAD.'<CRLF>
6915 055562 050 102 125 LASCIZ '(BUT FD) STATE 246 WENT TO 126 INSTEAD OF 127.°
6916 055641 EM107:

055641 115 17 104 LASCII 'MODD (R),A INTEGER BAD.'<CRLF>
6917 055671 050 102 125 LASCIZ '(BUT FD) STATE 446 WENT TO 126 INSTEAD OF 127.°
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EM173:

EM174:

EM175:

EM176:

EM177:
EM200:

EM201:

EM202:

EM203:

EM204 :

EM20S:

EM206:

K1
MACRO M1113  20-0CT-81 08:27 PAGE 35°§

.ASCI]
LASCI2

LASCII

+LASCII

LASCII

.AS

.AS

SEQUENCE

'MCDD (R),A FRACTION BAD.'<(CRLF>
*(BUT FT) STATE 127 WENT TO 313 INSTEAD OF 113.°

6HODF (R),A FRACTION BAD. RESULT OVER OR UNDER FLOW./
6HODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6FPS BAD AFTER MODF (R),A./
/FEC BAD AFTER MODF (R),A./

"EXPECTING UNDERFLOW, FEC=12.'

/MODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>*ACY GETS O IN STATE 126 FAILED.®

/FEC BAD AFTER MODF (R),A./
"EXPECTING OVERFLOW, FEC=10.°

/MODF (R) ,A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>*'(BUT FIV FD) STATE 520 WENT TO 142 INSTEAD OF 162.°

/MODF (R) ,A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>'(BUT FIV FD) STATE 520 WENT TO 162 INSTEAD OF 142.°

/MODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>'SIGN BAD IN STATE 517.°

6HODD (R),A FRACTION BAD. RESULT OVER OR UNDER FLOW./
{POWER MONITOR BIT FOUND SET.

6FPS BAD AFTER MODD (R),A./

/FEC BAD AFTER MODD (R) ,A./

<CRLF>'EXPECTING UNDERFLOW, FEC=12."'

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER F
<CRLF>*(BUT FD) STATE 241 WENT TO 126 INSTEAD 0

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER F
<CRLF>*(BUT FD) STATE 047 WENT TO 126 INSTEAD O

/FEC_BAD AFTER MODD (R).A./
<CRUF>*EXPECTING OVERFLOW. FEC=10."

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>* (BU V FD) STATE 520 WENT TO 162 INSTEAD OF 163.°

T FI
/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>*(BUT FIV FD) STATE 520 WENT TO 162 INSTEAD OF 143.°

./

27."
./
27.

ow
1
ow
1

e

153
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7061 060354 EM207:
060354 101 104 104 .ASCIZ /ADDD (R),A PRODUCED A BAD RESULT./
7062 060416 EM210:
060416 1264 110 105 .ASCIZ /THE FPS WAS BAD AFTER ADDD (R) A./
7063 060460 101 104 106 EM211: _ASCII °ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
7064 060533 200 127 105 CASCII <CRLF>'WENT FROM STATE 663 TO 313,'<(RLF>
7065 060572 m 116 123 EM212 .ASCIZ 'INSTEAD OF FROM 663 TO 353.°
060624 101 104 104 LASCI1 'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
060677 200 124 110 .ASCI] <CRLF>'THE FPS WAS BAD.'<(CRLF>
060721 104 m 104 ASCI1 °'DID NOT TAKE THE PATH:'<CRLF>
060750 106 122 117 LASCIZ /FROM STATE 664, TO 505, TO 251./
7091 061010 EM213:
061010 101 104 104 CASCI1 'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
061063 200 124 110 ASCI] <CRLF>'THE FPS WAS BAD.'<CRLF>
061105 104 11 104 LASCI1 °'DID NOT TAKE THE PATH:'<CRLF>
061134 106 122 117 .ASCIZ /FROM STATE 664, TO 505, TC 253./
7092 061174 EM214: .
061174 101 104 104 LASCII  “ADDD (R.,A FAILED IN THE ROUND\TRUNK FLOWS.'
061247 200 124 110 LASCI] <CRLF>'THE FPS WAS BAD.'<CRLF>
061271 104 m 104 ASCI1 °'DID NOT TAKE THE PATH:'<CRLF>
061320 106 122 117 .ASCIZ /FROM STATE 664, TO 705, TO 735./
7093 061360 EM215:
061360 10 104 104 .ASCII "ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
061433 200 124 110 ASCII <CRLF>'THE FPS WAS BAD.'<CRLF>
061455 104 1M 104 LASCI1 °'DID NOT TAKE THE PATH:'<CRLF>
061504 106 122 117 .ASCIZ /FROM STATE 664, T0 705, TO 737./
7094 061544 124 110 105 EM216: .ASCI] °'THE (BUT FIU FORK IN THE OVER\UNDER FLOWS FAILED. FIU =1.°
7095 061635 200 127 105 LASCI1 <CRLF>'WENT FROM STATE 331 TO 115.°<CRLF>
7096 061672 11 116 123 LASCIZ ‘"INSTEAD OF FROM 331 TQ 155.°
7097 061726 101 104 106 EM217: _ASCIZ ‘ADDD (R)A TRAPPED TO 244,. FID=1.'
7098 061770 EM229:
061770 101 104 104 .ASCII /ADDD (R),A TRAPPED TO 244./<CRLF>
062023 124 110 105 LASCI] 'THE RESULT WAS AN OVERFLOW CONDITION BUT FIV= 0.°
062103 200 050 102 LASCIZ <CRLF>/(BUT FIV) STATE 133 WENT TO 136 INSTEAD OF 116./
062164 m 116 123 .ASCIZ /INSTEAD OF FROM 133 TO 116./
7099 062220 EM221:
062220 101 104 104 .ASCI1 /ADDD (R).A FAILED TO TRAP TO 244./<(RLF>
062262 124 110 105 LASCI] °'THE RESULT WAS A OVERFLOW CONDITION AND FIV=1.°'<CRLF>
062341 124 110 105 LASCIT /THE (BUT Flv) FORK FAILED./<CRLF>
062374 127 105 116 LASCII /WENT FROM STATE 133 TO 116,/<CRLF>
062430 m 116 123 LASCIZ /INSTEAD OF FROM 133 TO 136./
7100 062464 EM222:
062464 101 104 104 LASCII /ADDD (R),A TRAPPED TO 244./<CRLF>
062517 124 110 105 LASCI] °THE RESULT WAS AN UNDERFLOW CONDITION BUT FIU= 0.°
062600 200 050 102 LASCIZ <CRLF>/(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115./
062661 m 116 123 LASCIZ /INSTEAD OF FROM 331 TO 115./
7101 062715 EM223:
062715 101 104 104 LASCI1 /ADDD (R),A FAILED TO TRAP TO 244./<CRLF>
062757 124 110 105 LASCII 'THE RESULT WAS A UNDERFLOW CONDITION AND FIU=1.°<CRLF>
063037 124 110 105 LASCI] /THE (BUT FIU) FORK FAILED./<CRLF>
053072 127 105 116 LASCI] /WENT FROM STATE 331 T0 115,/<(RLF>
063126 m 116 123 LASCIZ /INSTEAD OF FROM 331 TO 155./
7102 063162 EM224:
063162 101 104 104 LASCI1 /ADDD (R),A TRAPPED TO 244./<CRLF>
063215 124 110 105 LASCI] °"THE RESULT WAS AN UNDERFLOW CONDITION BUT FIU= 0.'
063276 200 050 102 LASCIZ <CRLF>/(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115./
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/INSTEAD OF FROM 137 TO 115./

/ADDD (R) ,A FAILED TO TRAP TQ 244./<CRLF>

*THE RESULT WAS A UNDERFLOW CONDITION AND FIU=1.°'<(CRLF>
/THE (BUT FIU) FORK FAILED./<CRLF>

/WENT FROM STATE 137 TO 115,/<CRLF>

/INSTEAD OF FROM 137 TO 155./

/ADDD (R),A TRAPPED TO 244,/
<CRLF>'BECAUSE OF AN EXPECTED OVERFLOW CONDITION,‘<CRLF>
‘BUT THE FEC WAS BAD.'

/ADDD (R),A TRAPPED TO 246,/
<CRLF>' BECAUSE OF AN EXPECTED OVERFLOW CONDITION, *<CRLF>
'BUT THE FPS WAS BAD.'

/ADDD (R),A TRAPPED TO 244,/
<CRLF>*BECAUSE OF AN EXPECTED UNDERFLOW CONDITION, * <CRLF>
‘BUT THE FEC WAS BAD.

/ADDD (R) ,A TRAPPED TO 244,/

<CRLF>'BECAUSE OF AN EXPECTED UNDERFLOW CONDITION, *<CRLF>
'BUT THE FPS WAS BAD.'

\LDCFD (R)+,A RESULT INCORRECT.\

\RO BAD AFTER LDCFD (R)+,A.\
<CRLF>'A BAD CONSTANT WAS USED.'

\PC BAD AFTER LDCFD #NUM,_A. TRAP TO 4.\
\PC BAD AFTER LDCFD #NUM,A.\

\RO BAD AFTER LDCDF (R)+,A.\
<CRLF>'A BAD CONSTANT WAS USED.'

\FPS BAD AFTER LDCFD (R)+,A.\

\LDCFD (R)+,A FAILED.\
<CRLF>*THE FD *

'BIT WAS NOT_COMPLIMENTED )
*IN STATE 017.°

\FPS BAD AFTER LDCDF (R)+,A.\

\LDCDF (R)+,A FAILED.\
<CRLF>'THE fD °*

*BIT WAS NOT_COMPLIMENTED °
"IN STATE 017.°'




(KFPBCO FP11F FLTG PNT PRT B

ERROR MESSAGES

7147 065244
065244
7148
7149 065303
7150 065326
7151 065347
7152 065365
7153 065421
7156 065653
7155

7176 067105

-—

—— — b e ) b
O NN =O— —
W VVIWn=08~ ~

-
o
—

101
101
101
101
101
101
101
104
115
115
103

115
000

—
&~

- LSO O

i Y
~N OO

104
104
104
104
104
104
104
104
m
125
117
117
117

104
104
104
104
104
104
104
104
126
114
104
122
104

EM244

EM245:

EM247:
EM250:
EM251:

EMZ52:

EM253:
EM254:
EM255:
EM256:
EM257:
EM260:
EM261:
EM262:
EM263:
EM264:
EM265:

EM266:
EM267:

MACRO M1113  20-0(T-81

LASCIZ
.ASCII
LASCII
.ASCIZ
.ASCI2
LASCIZ
.ASCIZ

LASCIZ

LASCI2
LASCIZ
ASCIZ
LASCIZ
.ASC12
ASCIZ
LASCIZ
ASCIZ
CASCIZ
.ASC12
LASCIZ
LASCIZ

.ASCil
.BYTE

08:27

N 1¢
PAGE 35-8 SEQUENCE

\LDCDF (R)+,A RESULT INCORRECT.\
'LDCFD (R),g FAILED.'

<CRLF>'SET SI
*IN STATE 512.°

GN FAILED °*

"UNEXPECTED FPP TRAP T0O 2464.'
"UNEXPECTED CPU TRAP TO 4.'
*UNEXPECTED CPU TRAP TO 10.°

*CORRECT FLOWS INTERRUPT TEST MODULE FAILED TO INTERwUPT.’

/ADDD
/ADDD
/ADDD
/ADDD
/ADDD
/ADDD
/ADDD
/ADDD
/DIVD
/MULD
/M0DD

*CORRECT FLOWS INTERRUPT TEST MODULE CAUSED UNEXPECTED INTERRUPT.'

/MODD
0

ACO,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
(RO)+,ACO FAILED IN THE INTERRUPT CORRELT FLOWS./
8(RO)+,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
=(R0O) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
8-(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
NUM(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
@NUM(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./

(R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./

156
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CKFPBCO FP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE gb SEQUENCE 157
ERROR DATA TABLE MEADERS

;};g .SBTTL ERROR DATA TABLE HEADERS

7179 067106 040 040 124 DH1: LASCIT  ° TEST.'<TAB>'CALL AT PC.'<TAB>'ERROR AT P(.'<TAB>

7180 067147 107 117 124 LASCIZ 'GOT FPS.'<TAB>'EXPECTED FPS.'

7181 067176 040 040 126 DH2: LASCIZ ' TEST.'CTAB>'CALL AT PC.'<TAB>'ERROR AT PC.'

7182 067106 DH3=DK1

7183 067106 DH4=DH1

7184 067106 DHS=DH1

7185 06710¢ DH6=DH1

7186 067106 DH7=DH1

7187 067106 DH10=DH1

7188 067106 DH11=DH1

7189 067106 DH12=DH1

7190 067106 DHi3=DH1

719 067106 DH14=DH1

7192 067106 DH15=DH1

/193 067106 DH16=DH1

7194 067237 040 040 126 DH17:  .ASCIZ ' TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF ERROR.'<TAB>'FEC.'<TAB>'fPS."*

7195 067106 DH20=DH1

7196 067312 040 040 1264 DH21:  .ASCII * TEST.'<TAB>'PC OF CALL'<TAB>'PC OF ERROR.'<TAB>

7197 067352 107 117 124 LASCIZ 'GOT FEC.'<TAB>'EXPECTED FEC.'

7198 067401 040 040 126 DH22:  .ASCIZ ' TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF ERROR.'<TAB>'FPS."*

7199 067106 DH23=DH1

7200 067106 DH32=DH1

7201 067106 DH24=DH1

7202 067106 DH25=DH1

7203 067106 DH26=DH

7204 067106 DH27=DH1

7205 067106 DH30=DH1

7206 067106 DH31=DH1

7207 067106 DH33=DH1

7208 067106 DH34=DH1

7209 067106 DH35=DH1

7210 067106 DH36=DH1

7211 067106 DH37=DH1

7212 06?106 DH40=DH1

7213 067106 DH41=DH1

7214 067106 DH42=DH1

7215 067106 DH43=DH1

7216 067106 DH44=DH1

7217 067706 DH45=DH1

7218 067106 DH246=DH1

7219 067106 DH46=DH1

7220 067106 DH47=DH1

2221 067106 DH50=DH1

7222 067106 DHS1=DH1

7223 067106 DHS52=DH1

7224 067106 DH111=DH1

7225 067106 DH112=DH1

7226 067106 DH113=DH1

7227 067106 DH114=DH1

7228 067447 040 040 126 DH115: L.ASCII * TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF ERROR.'<TAR>

7229 067510 107 17 124 LASCIZ °'GOT FEC.''GOT FPS.''EXPECTED FPS.'

7230 067447 DH116=DH115

7231 067447 DH117=DH115

7232 067447 DH120=DH115

7233 067447 DH121=DH11S
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ERROR DATA TABLE HEADERS

0674647
067106

067106

13
MACRO M1113 20-0CT-81 08:27 PAGE §6-1

DH122=DH115
DH123=DH1
DH124=DH1
DH125=DH1
DH126=DH1
DHi127=DH115
DH130=DH115
DH131=DH115
DH132=DH1
DH133=DH115
DH134=DH115
DH135=DH1
DH136=DH115
DH137=DH115
DH140=DH115
DH141=DH115
DH142=DH115
DH143=DH115
DH144=DH115
DH145=DH1
DH146=DH1
DH147=DH1
DH150=DH1
DH151=DH115
DH152=DH115
DH153=DH115
DH154=DH115
DH155=DH115
DH156=DH115
DH157=DH1
DH160=DH115
DH161=DH1
DH162=DH1
DH163=DH115
DH164=DH1
DH53=DH1
DH54=DH1
DH55=DH1
DH56=DH1
DH57=DH1
DH60=DH1
DH61=DH1
DH62=DH1
DH63=DH1
DH64=DH1
DH65=DH1
DH66=DH1
DH67=DH1
DH70=DH1
DH71=DH1
DH72=DH1
DH73=DH1
DH74=DH1
DH75=DH1
DH76=DH1
DH77=DH1
DH100=DH1

SEQUENCE
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ERROR DATA TABLE HEADERS

8
7308 067546

6
7317 067607
7318 067647
7319 067707
7320 067737

7327 070000
7323 070040

7334 070053
7335 070112
7336 070142
7337 070201

7343 070231

7344
7345 070272
7346 070332
7347

067106
067106
067106
067106
067106
067106
067106
067106
067447
067447
067447
067447
067447
067447
067447
067447
067447
067447

40

040

106

—_0=mO
OO
NONO

040

107

D 13
MACRO M1113 20-0CT-81 08:27 PAGE 36-2

126

— b b b
N = NIOND
SN

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=DH1}

1

1

DH212=DH207
DH213=DH207
DH214=DH207
DH215=DH207
DH216=DH210
DH217: .ASCI]

<ASCIZ
DH221=DH210
DH222=DH220
DH223=DH210
DH224=DH220
DH225=DH210

DH226: .ASCII
ASCIZ
DH227: .ASCII
JASCIZ
DH230=DH226
DH231=DH227
DH232=DH227
DH233: .ASCIZ
DH234: .ASCII
LASCIZ

! TESTIKTAB>IERR P(Ci<TAB>i(PU ERROR REGISTER:

' TEST.'<TAB>'PC OF CALL.'<TAB>'P(
' TEST.'<TAB>'PC OF CALL.'<TAB>'P(
<TAB>'GOT FPS.'<TAB>'EXPECTED FPS.'
' TEST.'<TAB>'PC OF CALL.'<TAB>'PC

' TEST.'<TAB>'PC OF CALL.'<TAB>'P(
<TAB>'FPS.'<TAB>'FEC."’

* TEST.'<TAB>'PC OF CALL.'<TAB>'P(
<TAB>*GOT FEC.'<TAB>'EXPECTED FEC.'®
' TEST.'<TAB>'P(C OF CALL.'<TAB>'P(C
<TAB>'GOT FPS.'<TAB>'EXPECTED FPS.'

' TEST.'<TAB>'PC OF CALL.'<TAB>'P(

*  TEST.'<TAB>'PC OF CALL.'<TAB>'P(
<TAB>'GOT RO.'<TAB>'EXPECTED RO.'

OF
OF

OF

OF

OF
OF

OF
OF

TRAP. *
ERROR.

ERROR.*

ERROR. '

TRAP.*
TRAP.'

ERROR. '
ERROR. '

SEQUENCE
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ERROR DA:A TABLE HEADERS

738 070360 040 040 124 DH235: .ASCII
1349 070404 120 103 040 SASCII
7351 070520 040 040 124 DH236: .ASCII
7352 070444 120 103 040 -ASCII
7353 070470 01 105 130 -ASCIZ
1355 070272 DH237=DH234
7357 070506 040 040 1264 DH240: .ASCII
7358 070532 120 103 040 -ASCII
7359 070547 167 M7 124 -ASCIZ
7361 070231 DH241=DH233
7362 070506 DH242=DH240
7363 070231 DH24 3=DH233
7364 070231 DH244=DH233
7365 070231 DH245=DH233
7366 070576 040 040 124 DH247: .ASCIZ
7367 070643 _ 040 040 124 DH2S0: ,ASCIZ
7368 070643 DH251=DH250
7370 067176 DH252=DH2

7371 067106 DH253=DH1

7372 067106 DH254=DH1

7373 067106 DH255=DH1

7374 067106 DH256=DH1

7375 062106 DH257=DH1

7376 067106 DH260=DH1

7377 067106 DH261=DH1

7378 067106 DH262=DH1

7379 067106 DH263=DH1

7380 067106 DH264=DH1

067106 DH265=DH1

7381
;%g% 070703 040 040 124 DH266: .ASCIZ

067447 DH267=DH115

g 13
08:27 PAGE 36-3

* TEST.'<TAB>'PC OF CALL.'<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>'PC OF TRAP.'<TAB>'FEC.'
TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF TRAP.'

* TEST.'CTAB>'PC OF CALL.'<TAB>'PC OF TRAP.'

SEQUENCE

160
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DATA FORMAT SPECIFIERS

7384
7385 070743
7386 070761
7387
7388
7389
7390

7399 070773
7400 071002

7403 071012

0
7415 071036

7432 071062

004

[elelolelelelelelePlelelelolols]
NNNNNNNNN NSNS
— e e d e e d b ek b e b b b

071

071036

000
000

000
000

000

000

000
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MACRO M1113  20-0CT-81 08:27 PAGE 37

005
005

005
005

005

005

005

.SBTTL
.BYTE
.BYTE

NN NOOOOO

VOVOVOOOTT M MM
MMM NN

TR RITITMTATRTTTRTATMT
ONOWVNEAANN=O W 1 11§ bt o o

OOV OUOOVOOUVODVOUOO00

DF 32=DF 23

DF25=DF 23

DF 26=DF 23

DF 27=DF 23

DF 30=DF 23

DF31=DF 23
33:

DF33: .
DF 34=DF 33
DF 35=DF 33
DF 36=DF 33
DF37=DF23
DF40=DF 23
DF41=DF23
DF 42=DF 23
DF43=DF23
DF 44=DF 23
DF45=DF23
DF246=DF 33
DF46=DF33

BYTE

-
la¥l

H = it

Non i

TOVOUVONOUOO0O00
nTAaTmTmTmThTThTTTRThRTThTT™
—h b b b d d b d b b b b b
PONINININI N = b b b ed b b
VIS IR = OO W
VOUVUOUOVY VOO
TmTMTTTmTTTMT M
NN =t e b ks PO
NN = —2 b — —a (D) N NN
wviunwnwnmuna <
-
m

DATA FORMAT SPECIFIERS
40005000500050005_0503050503
4:005000505030555.3

4,0,5,0,5.0,0
4000550051015'0

¢,0,5,0,5,0,5,0,5.5.2.5.5.2.5,5.2.5.5.2

4,0,5,0,5,0,5,0,5,5,3,5,5.3,5,5.3,.5.5.3

4'0.5'0‘5.0,0'0'5'5'2.5'5'2'5'55255‘5.2

SEQUENCE
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ODATA FORMAT SP

7441
764
744
7444

071106

071132

071164

L}G PNT PRT B

CIFIERS
071036
4

—t e e b = e e Y e e e e e e e e e

—d e d e b e e e = e e (D) b e b b b ed b b b =k B QO = OO O PP DB = = OOOO

NNNNNNNNNNY O ONSNNNNNNNNNNN O NNNNNNNNNNNNNNNN
OO0 OO OO O WWNINWNWNWNWWO WO WNO WO OO OO0 = = — =

[elelelelelolelelelalelo BN elolelolalelelalelolele N olelelelelelelelelolelelels el
SBBDDDDDDDSDDNNNNNNNNNNNNSOOCOOOONONOONONO OOV

— ) b md b e b b ) ) b b — d b e b b b

~

000

000

000
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005

005

005

VOOV VOVVOUOVUUVUOUOUUVUOVO0O0O0Y ©O

i R e R e e i i i i i R R R R B R B b R ]
SN N =N = = b 2 R = POPNINON) = —d b b b b b = = = e
W LN RO NI PO NIND LN N N = = =2 b = =2 PO NN NN PO D W

e
(V]

OUUOOUVDUDODUDVVVDODOVOO0OVOOVUUVOO0OO00
R e e e R R R
o NN = ONONE NN = O NOMWN SN = O NS WN = O N

ASVY =D b b d d b b e b b d b b o b b b b b o md d b e b b b b b
S WONONONOC OIS B 85 8 8 5 8 DWW W N NN N

:"!. VOVVOOVO0O0VO00

"
o

DF55=DF53
DFS56=DF53
DF57=DF53
DF60=DF53
DF61=DF53
DF62=DF53
DF63=DFS3
DF64=DF53
DF65=DF53
DF66=DF53
DF67=DF53
DF70:
DF71=DF70

DF72=DF70

DF73=DF70

DF74=DF70

DF75=DF70

DF76=DF70

DF77=DF70

DF100=DF70
DF101=DF70
DF102=DF70
DF103=DF70
DF104=DF70

IVVWWVWIWVIWANG NN NI

NONNNNNN

N
~

TE

.BYTE

‘lolslo'sIololo550503050513050503050553

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

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
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——y

DATA FORMAT SPECIFIERS
76498 071164 DF105=DF70
7499 071164 DF106=DF70
7500 071164 DF107=DF70
7501 071164 DF110=DF70
7502 071216 004 000 005 DF165: .BYTE 4.0,5,0,5,0,0,0,5,5,2.5,5.2,5,5.2.5.5,2.5.5.,2,5.5.2
7503 071216 DF166=DF 165
7504 071216 DF167=DF 165
7505 071216 DF170=DF 165
7506 071216 DF171=DF 165
7507 071216 DF172=DF 165
7508 071216 DF173=DF 165
7509 071216 DF174=DF 165
7510 071216 DF175=DF 165
7511 071250 004 000 005 DF176: .BYTE 4,0,5,0,5,0,0,0,5,5,3.5.5.3,5,5,3,5,5.3.5,5.3,5.5.3
7512 071302 004 000 000 DF177: .BYTE 4,0,0
7513 071250 DF200=DF176
7514 071250 DF201=DF176
7515 071250 DF202=DF176
7516 071250 DF203=DF176
7517 071250 DF204=DF 176
7518 071250 DF205=DF 176
7519 071250 DF206=DF176
7520 071305 004 000 005 0r210: .BYTE 4,0.5.0,5.0.5.0
7521 071315 004 060 005 0DF207: .BYTE 4,0,5,0,5,5,5.3,5.5.5.3.5.5.5.3.5.5.5.3
7522 071315 DF211=DF207
7523 0713461 004 000 005 DF212: .BYTE 4.0.,5,0.5.0.,5.0.5.5.5.3.,5.5.5.3.5.5.5.3.5.5.5.3
75264 071341 DF213=DF212
7525 071341 DF214=DF212
7526 071341 DF215=DF212
7527 071315 DF 216=DF207
7528 07131 004 000 005 DF217: .BYTE 4,0,5.0,5,0.0
7529 071315 DF 220=DF 207
7530 071315 DF221=DF 207
7531 071315 DF222=DF 207
7532 071315 DF 223=DF 207
7533 071315 DF 224=DF 207
7534 071315 DF225=DF 207
7535 071341 DF 226=DF212
7536 071341 DF227=DF212
7537 071341 DF230=DF212
7538 071341 DF231=DF212
7539 071341 DF232=DF212
7540 071400 004 000 005 DF233: .BYTE 4.0,5.0.5.5.3,5,5.3.5.5.3
;gz; 071415 004 000 005 DF234: .BYTE 4.0,5,0,5.0,0
7543 071424 004 000 005 DF235: .BYTE 4.,0,5.,0
7544 071415 DF 236=DF 234
7545 071415 DF 237=DF 234
7546 071415 DF 240=DF 234
7547 071400 DF241=DF 233
7548 071415 DF 242=DF 234
7549 071400 DF243=DF 233
7550 071400 DF 244=DF 233
7551 071400 DF 245=DF 233
7552 071430 004 000 005 DF247: .BYTE 4,0,5,0,5,0
7553 071430 DF 250=DF 247
7554 071430 DF251=DF247




CKFPBCO FPITF F
DATA FORMAT SPE

071436
071442

TG
IFIERS

004

004
071442
071442
071442
071442
071442
071442
071442
0714642
071442
071442
0714636
071250

ENY PRT B

000
0G0

005 DF
005 DF

252: .BY
253: .8Y
DF254=DF 253
DF255=DF253
DF256=DF253
DF257=DF253
DF 260=DF253
DF261=DF253
DF 262=DF253
DF263=DF253
DF 264=DF253
DF 265=DF 253
DF 266=DF 252
DF267=DF1g6
LEV

TE

-
m

m
Z

13
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4.0

4

L4 IS'O
.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

164
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ERROR DATA TABLES

7571 .SBITL ERRCR DATA TABLES

7572 071474 001232 001234 040005 DT1: "WORD  $TMPQ,STMP1,$TAB,STMP2,$TAS,$TMPS,STAB, $TMPS
7573 071516 001313 040012 001240 .WORD  $CRLF.MS1,$7mMP3, §CRLF MS2,8TMP4,0

7574 07 001232 001234 040005 OT2: "WORD  $TMPO.STMP:, STAS,STMPS, SCRLF,.MSS, STMP3, SCRLF .MS4.,STMPG .0
7575 0721474 DT3=pT1

7576 071474 DT4=DT1

7577 071474 DTS=DT1

7578 071474 DT4=DT?

7579 071474 DI7=D"}

7580 071474 DT10=D~%

7581 071474 DT11=DT1

7582 071474 DT12=b /1

7583 071474 DT*3-DT1

7584 071474 DT14=DT1

7585 071474 D715=DT1

7586 071474 DT16=DT1

7587 071560 001232 001234 040005 DT17: .WORD S$STMPO,$TMP1,STAS,$TMP2, STAB,$TMP4,$TMPS .0
7588 071600 001232 001234 040005 DT20: .WORD STMPO.STMP1.STAB.$TMP2.STAB. S$TMPL . $TAR.$TMPS.0
7589 071622 001232 001234 040005 DT21: .WORD STMPO.STMP1.STAB.STMP2.S$TAB . STMPL.STAS. STMP3 0
7590 071644 001232 001234 040005 DT22: .WORD STMPO.STMP1.STAB. STMP2 . STAB.STMPS 0

7591 0721662 001232 001234 040005 DT23: .WORD STMPO ,STMP1 ,STAB, STMP2 ,$STAB $TMP7 ,$TAB,STMP10,SCRLF ,MS1,STMP3 SCRLF ,MS2.$TMP
7592 071716 001313 040125 001244 "WORD  $CRLF .MSS,$TMPS,$CRLF.MS6,$TMP6,0

7593 071662 DT32=DT23

759 071662 DT24=DT23

7595 071662 DT25=DT23

7596 071662 DT26=DT23

7597 071662 DT27=DT23

7598 071662 DT30=DT23

7599 071662 DT31=DT23

7600 071662 DT33=pT23

7601 071662 DT34=DT23

7602 071662 DT35=pT23

7603 071662 DT36=DT23

7604 071662 DT37=DT23

7605 071662 DT40=DT23

7606 071662 DT41=DT23

7607 071662 DT42=DT23

7608 071662 0T43=DT23

7609 071662 DT44=DT23

7610 071662 DT45=DT23

7611 071662 DT46=DT23

7612 071662 DT47=DT23

7613 071662 DTS0=DT23

7614 071662 PT51=pT23

7615 071662 DT52=pT23

7616 071736 001232 001234 060005 DT53: .WORD STMPO,$TMP1,STAS, STMP2,STAB,STMP11,$TAB,STMP12
7617 0717564 001313 040012 001240 -WORD  SCRLF.MS1,$TMP3 $CRLF,MS2,$TMP4

7618 071770 001313 040233 001244 "WORD  SCRLF.MS11,$TMPS SCRLF,MSi2,$TMP6

7619 072004 001313 040165 001250 WORD  SCRLF.MS7,$TmMP7,§CRLF.MS10,$TMP10,0

7620 071734 DT54=DT53

7621 071734 DT55=DT53

7622 071734 DT56=DT53

7623 071734 DT57=DT53

7624 071734 PT60=DT53

7625 071734 DT61=DT53

7626 071734 DT62=DT53

7627 071734 DT63=DT53




K13

CKEPBCO FP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 38-1 SEQUENCE 166
ERROR DATA TABLES
7628 071734 0T64=DTS3
7629 071734 DT65=D153
2630 071734 DT66=DT53
7631 071734 DT67=DT53
7632 071734 DT70=DT53
7633 021734 DT71=DT53
7634 071734 DT72=DT53
7635 071734 DT73=DT53
7636 071734 DT74=DT53
7637 071734 DT75=DT53
7638 071734 DT76=DT53
7639 071734 DT77=DT53
7640 071734 DT100=DT53
7641 071734 DT101=DT53
7642 071734 D1102=DT53
7643 071734 DT103=DT53
7644 071734 DT104=DT53
7645 071734 DT105=DT53
7646 071734 DT106=DT53
7647 071734 DT107=DT53
7648 071734 DT110=DT53
7649 071662 DT111=DT23
7650 071662 DT112=D723
7651 071662 DT113=D723
7652 071662 DT114=DT23
7653 072022 001232 001234 040005 DT115: .WORD  $TMPO,STMP1,$TAB STMP2,STAB,STMP11,STMP7 $TAB,STMP10
7654 072044 001313 040012 001240 .WORD  SCRLF.MS1,$7MP3 $CRLF ,MS52,STMPS
7655 072060 001313 040125 001264 .WORD  SCRLF .MSS,STMPS SCRLF ,MS6.$TMP6,0
7656 072022 DT116=DTi15
7657 072022 DT117=DT115
7658 072022 DT120=DT115
7659 072022 DT121=DT115
7660 072022 DT122=DT115
7661 071662 DT123=DT23
7662 071662 DT124=DT23
7663 071662 DT125=DT23
7664 071662 DT126=DT23
7665 072022 DT1¢7=DT11S
7666 072022 DT130=DT115
7667 072022 DT131=DT115
7668 071662 DT132=DT23
7669 072022 DT133=DT115
7670 072022 DT134=DT115
7671 071662 DT135=DT23
7672 072022 DT136=DT115
7673 072022 DT137=DT115
7674 072022 DT140=DT115
7675 072022 DT141=DT115
7676 072022 DT142=DT115
7677 072022 DT143=DT115
7678 072022 DT144=DT115
7679 071662 DT145=DT23
7680 071662 DT146=DT23
7681 071662 DT147=DT23
7682 071662 DT150=DT23
7683 072022 PT151=DT115
684 072022 DT152=DT115
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ERROR DATA TABLES

7685 072022
7686 072022
7687 072022
7688 072022
7689 071662
7690 072022
7691 071662
7692 071662
7693 072022
7694 071662
7695 072076 001232
7696 072116 001313
7697 072132 001373
7698 072146 001313
7699 072076
7700 072076
7701 072076
7702 072076
7703 072076
7704 072076
7705 072076
7706 072076
7707 072076
7708 072164 001232
7709 072076
7710 072076
77N 072076
7712 072076
7713 072076
7714 072076
7715 072076
7716 072174 001232
7717 072214 001313
7718 072234 001313
7719 072246 001232
7720 072262 040005
7721 072174
7722 072270 001232
7723 072310 001313
7724 072330 001313
7725 072270
7726 072270
7727 072270
7728 072174
7729 072352 001232
7730 072174
7731 072174
7732 072174
7733 072174
7734 072174
7735 2174
7736 270

774
7741 072372

PRT B

001234
040012
060233
040165

001234

001234
040400
060433
001234
001242

001234
040354
040416

001234

001234

13
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040005
001240
001244
001250

034422

040005
001313
001313
040005
000000

040005
001313
001313

040005

040005

DT153=DT115
DT154=DT115
DT155=DT115
DT156=DT115
DT157=DT723
DT160=DT115
DT161=DT23
DT162=DT723
DT163=DT115
DT164=DT23
DT165: .WORD
.WORD
. WORD
. WORD
DT166=DT165
DT167=DT165
DT170=DT165
DT171=DT165
DT172=DT165
DT173=DT165
DT174=DT165
DT175=DT165
DT176=DT165
DT177: .WORD

DT200=DT165
DT201=DT165
DT202=DT165
DT203=DT165
DT204=DT165
DT205=DT165
DT206=DT165

DT207: .WORD
.WORD
.WORD
DT210: .WORD

- WORD
DT211=DT207
DT212: .WORD

NNNN§
o

OOV OVOVOVOOVOVOU VOO0
NINININDe

§°—A—b—b §
o o

AT N RO D
= =4 == —4

o AORLNINRLNINNOMNLNIND

Ot = =2000000

O NOMNIMNININNNNNN

SEQUENCE

$STMPO,STMP1,STAB,STMP2, STAB,STMF13, STMP11,$TMP12
SCRLF .MS1,8TMP3 $CRLF ,MS2,$TMP4

SCRLF.M511,8TMPS SCRLF ,MS12,3TMP6

SCRLF .MS7,$TMP7 . $CRLF . MS10,$TMP10,0

$TMPO,$TMP1,CPSAVE,O

STMPO,STMP1,STAB, STMP2 ,SCPLF ,MS41,$CRLF . STMP3
$CRLF .MS42, $CRLF ,STMP4 . $CnLF ,MS43,SCRLF . STMPS
$CRLF .MS44 . SCRLF .STMP6.0

$STMPO.STAPT STAB.STMP2.STAB,STMP3
STAB,$TMP4. 0

STMPO,STMP1 ,STAB,STMP2 STAB,STMP10,$TAB,STMP11
SCRLF .MS41,$CRLF.$TMPS.SCRLF .MS42.$CRLF . STMPS
$CRLF .MS43.SCRLF,STMPS _SCRLF ,MS44 , SCRLF ,$TMP6,0

$TMPO,STMP1,STAB, STMP2 ,STAB ,STMP3 $TMP4 0

$TMPO,STMP1,STAB,STMP2 $CRLF

167
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7762 072604
7743 072616
77644 072426
7745 072646
7746
7747
7748
7749

072460
072476

072510

072572

7774
72775 072610
7776

04030
00131
001232

000001

001234
001234

001234
001234
037614
037655
037705

007070

n3
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060005
0460005

040005
040005
001254
001244
001240

0c7070

.WORD

.WORD

DT234: .WORD

DT235: .WORD

DT236=DT234
DT237=DT234
DT240=DT234
DT2461=DT233
DT242:=DT234
DT243=DT233
DT244=DT233
DT245-DT233
D7246=DT23

DT247: .WORD

DT250: .WORD

DT251=DT250

%: .WORD

N
LW

OO0

DT266=DT252
DT267=DT165
. WORD
.END

SEQUENCE

MS37,8THPS ,S$CRLF .MS40,$TMPS
$CRLF.KS41.8TMP7.0

$TMPO . STAPI STAB . STMP2, STAB, $TMP3, $TMPG 0
$TMPO.STHP1,STAB,STMP2,0

$TMPO,STHP1,STAB, STMP2 ,$TAB $TMP3,0
$TMPO,STMAP1 ,STAB, $TMP?2,0

$STMPO,$THP1,STAS,$TMP2,0
STMPO.STMP1,STAB,STMPZ . STAB STMP7 ,$TAB,STMPIC
SCRLF .MSA1,$TMP11 SCRLF ,MSA2,STMP12

$CRLF .MSA3.$TMPS ,$CRLF ,MSAL , $TMPG

SCRLF ,MSAS ,$TMP3, SCRLF ,MSAG,$TMPS 0

7070,7070,7070,7070 :KLUDGE FOR APT LOAD PROBLEM

168
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SYMBOL TABLE

AAADON 014602 WMSGTY= 000000 BPTVEC= 000014 DF 1 070743 DF161 = 071036
AAA1 013600 AMTYP1= 000000 CCCOON 016314 DF10 = 0707434 DF162 = 071036
AAATD 014216 AMTYP2= 000000 ccCl 015310 DF100 = 071164 DF163 = 071106
AATT 014254 AMTYP3= 000000 CCC10 015704 DF101 = 071164 DF164 = 071036
AAAT? 014312 AFTYP4= 000000 CCC11 015740 DF102 = 071164 DF165 071216
AAA1S 014350 APASS = 000000 CCC12 015774 DF103 = 071164 DF166 = 071216
AAA? 013636 APRIOR= 000000 ccc13 016030 DF104 = 071164 DF167 = 071216
AAA3Z 013674 APTCSU= 000040 ccce 015344 DF105 = 071164 DF17 070773
AAAS 013732 APT=NV= 000001 ccc3 015400 DF106 = 071164 DF170 = 071216
AAAS 013770 APTS12= 000200 CCCé 015434 DF107 = 071164 DF171 = 071216
AAAG 0146026 APTSPO= 000100 cccs 015470 DF11 = 070743 DF172 = 071216
AAA7 016064 ASWFEG= 000000 cccé 015524 DF110 = 071164 DF173 = 071216
AAAB 014122 ATESTN= 000000 cccz 015560 DF111 = 071012 DF174 = 071216
AAAS 014160 AUNIT = 000000 cccs 015614 DF112 = 071012 DF175 = 071216
ABASE = 000000 AuSWi = 000000 ccco 015650 DF113 = 071012 DF176 071250
ACDW1 - 000000 AVEC11= 000000 CKSWR = 104406 DF114 = 071012 DF177 071302
ACDW2 = 000000 AVECT?2= 000000 CMPSUB 014412 DF115 071062 DF2 070761
ACPLOP= 000000 8BBDON 015304 CMPTMP 014572 DF116 = 071062 DF 20 071002
ACO  =2000000 B8BBER1 015060 CNT = 000270 DF117 = 071062 DF200 = 071250
AC1  =X000001 BBBERZ 015144 CORDON 033336 DF12 = 070743 DF201 = 071250
AC2  =2000002 BBBER3 015172 CORFLG 033320 DF120 = 071062 DF202 = 071250
AC3  =X000003 BBBER4 015220 CORINT 033332 DF121 = 071062 DF203 = 071250
AC4 = 4 8B8BP1 015264 CORMES 040455 DF122 = 071062 DF204 = 071250
AC5  =2000005 88BP2 015274 CORSUB 033036 DF123 = 071036 DF205 = 071250
AC6  =2000006 8880 014610 CORTMP 033322 DF124 = 071036 DF2V6 = 071250
AC?  =%000007 8881 014644 CORTRP 033334 DF125 = 071036 DF207 071315
ADDWO = 000000 8882 014672 CORTV 033134 DF126 = 071036 DF21 = 071002
ADDW1 = 000000 8883 014722 CORTVO 033276 DF127 071106 DF210 071305
ADDW10= 000000 8884 014750 CORTV1 033302 DF13 = 070743 DF211 = 071315
ADDW11= 00 8885 015006 COR1 032204 DF130 = 071106 DF212 071341
ADDW12= 000000 8886 015014 COR10 32626 DF131 = 071106 DF213 = (71341
ADDW13= 000000 BITG = 000001 COR11 032672 DF132 = 071036 DF214 = 071341
ADDW14= 000000 81100 = 000001 COR12 032732 DF133 = 071126 DF215 = 071341
ADDW15= 000000 8I1T01 = 000002 COR13 032772 DF134 = 071106 DF216 = 071315
ADDW2 = 000000 81102 = 000004 COR2 032230 DF135 = 071036 DF217 07137
ADDW3 = 000000 BIT03 = 000010 COR3 032244 DF136 = 071106 DF22 = 071002
ADDW4 = 000000 81104 = 000020 COR33 32256 DF137 = 071062 DF220 = 071315
ADDWS = 000000 BITO5 = 000040 COR4 032316 DF14 = 070743 DF221 = 071315
ADDW6 = 000000 BIT06 = 000100 CORS 032356 DF140 = 071062 DF222 = 071315
ADDW? = 000000 81707 = 000200 CORé 032416 DF141 = 071062 DF223 = 071315
ADDW8 = 000000 BIT08 = 000400 COR?7 032462 DF142 = 071062 DF224 = 071315
ADDW9 = 000000 BI1709 = 001000 COR8 032522 DF143 = 071062 DF225 = 071315
ADEVCT= 000000 8IT1 = 000002 COR9 032566 DF144 = 071062 DF226 = 071341
ADEVM = 000000 81110 = 002900 CPSAVE 034422 DF145 = 071012 DF227 = 071341
AENV = 000000 81711 = 004000 CPSPUR 037502 DF146 = 071012 DF23 071012
AENVM = 000000 BIT12 = 010000 CPTWO 037520 DF147 = 071012 DF230 = 071341
AFATAL= 000000 BIT13 = 020000 CR = 000015 DF15 = 070743 DF231 = 071341
AMADR1 00000y BIT14 = 040000 CRLF = 000200 DF150 = 071012 DF232 = 071341
AMADR2= 000000 BIT15 = 100000 DDDDON 017250 DF151 = 071106 DF233 071400
AMADR3= 000000 BIT2 = 000004 pDD1 016320 DF152 = 071106 DF234 071415
AMADR4= 000000 8113 = 000010 DDD2 016374 DF153 = 071106 DF235 071424
AMAMS 1= 000000 BIT4 = 000020 DDD3 016450 DF154 = 071106 DF236 = 071415
AMAMS2= 0 0 BITS = 000040 DDD4 016524 DF155 = 071106 DF237 = 071415
AMAMS3= 000000 BIT6 = 000100 DDDS5 016600 DF156 = 071106 DF24 = 071012
AMAMSS= 000000 BI1T7 = 000200 DDDS 016654 DF157 = 071036 DF240 = 071415
AMSGAD= 000000 BIT8 = 000400 pDD?7 016730 DF16 = 070743 DF241 = 071400
AMSGLG= 000000 BIT9 = 001000 DDISP = 177570 DF160 = 071106 DF242 = 071415
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0F 243 = 071400 DF6S = 071132 DH147 = 067106 DH230 = 070053 DH5¢ = 067106
DF 244 = 071400 DF66 = C71132 DH15 = 067106 DHS31 = 070142 DH33 = 067106
DF 245 = 071400 DF67 = 071132 DH150 = 067106 DH232 = 070142 DH54 = 067106
DF 246 = 071026 DF7 = 170743 DH151 = 067447 DH23 070231 DH55 = 067106
DF247 071430 DF70 071164 DH1S§ = 067447 DH234 070272 DH36 = 057106
DF2. - 071012 DF71 = 071164 DH153 = 067447 DH235 070360 DH57 = 067106
DF250 - 077430 DF72 = 071164 DH154 = 067447 DH236 070420 DH6 = 067106
DF251 = 071430 DF73 = 071164 DH155 = 067447 DH237 = 070272 DH60 = 067106
DF252 071436 DF74 = 071164 DH156 = 067447 DH24 = 067106 DH61 = 067106
DF253 071442 DF75 = 071164 DH157 = 067106 DH240 070506 DHO62 = 067106
DF 254 = 071442 DF76 = 071164 DH16 = 067106 DH241 = 070231 DH6Z = 0671C6
DF255 = 071442 DF77 = 071164 DH160 = 067447 DH242 = 070506 DH64 = 0671006
DF256 = 071442 DH1 067126 DH161 = 067106 DH243 = 070231 DH6S = 067106
DF257 = 071442 DH10 = 067106 DH162 = 067106 DH244 = 070231 DH66 = 067106
DF26 = 071012 DH100 = 067106 DH163 = 067447 DH245 = 070231 D467 = 067106
DF260 = 071442 bP101 = 067106 DH164 = 067106 DH246 = 067106 DH? = 067106
DF261 = 071442 vn102 = 067106 DH165 = 067447 DH247 070576 DH70 = 067106
DF262 = 071442 DH103 = 067106 DH166 = 067447 DH2S = 067106 DH71 = 067106
DF263 = 071442 DH104 = 067106 DH167 = 067447 DH250 070643 DH72 = 067106
DF264 = 071442 DH105 = 067106 DH17 067237 DH251 = 070643 DH?3 = 067106
DF265 = 071442 DH106 = 067106 DH170 = 067447 DH252 = 067176 DH74 = 067106
DF266 = 071436 DH107 = 067106 DH171 = 067447 DH253 = 067106 DH75 = 067106
DF267 = 071259 DH11 = 067106 DH172 = 067447 DH254 = 067106 vHro = 067106
0F27 = 071012 DH110 = 067106 DH173 = 067447 DH255 = 067106 DH?7 = 067106
DF3 = 070743 DH111 = 067106 DH174 = 067447 DH256 = 067106 DISPLA 001142
DF3C = 071012 DH112 = 067106 DH175 = 067447 DH257 = 067106 DISPRE 000174
0F31 = 071012 DH113 = 067106 DH176 = 067447 DH26 = 067106 DIVDOSU 017010
DF32 = 071012 DH114 = 067106 DH177 067546 DH260 = 067106 DIVDT 017240
OF 33 071036 DH115 067447 DH2 067176 DH261 = 067106 DIVFSU 016070
DF34 = 071036 DH116 = 067447 DH20 = 067106 DH262 = 067106 DIVFT 016304
DF35 = 071036 DH117 = 067447 DH200 = 067447 DH263 = 067106 DSWR = 177570
DF36 = 071036 DH12 = 067106 DH201 = 067447 DH264 = 067106 M 071474
DF37 = 071012 DH120 = 067447 DH202 = 067447 DH265 = 067106 DT10 = 071474
DF4 = 070743 DH121 = 067447 DH203 = 067447 DH266 070703 DT100 = 071734
DF40 = 071012 DH122 = 067447 DH204 = 067447 DH267 = 067447 DT101 = 071734
DF41 = 071012 DH123 = 067106 DH205 = 067447 DH27 = 067106 DT102 = 071734
DF42 = 071012 DH124 = 067106 DH206 = 067447 DH3 = 067106 01103 = 071734
DF43 = 071012 DH125 = 067106 DH207 067647 DH30 = 067106 DT104 = 071734
DF44 = 071012 DH126 = 067106 DH21 067312 DH31 = 067106 DT105 = 071734
DF4S = 071012 DH127 = 067447 DH210 067737 DH32 = 067106 DT106 = 071734
OF46 = 071036 DH13 = 067106 DH211 = 067737 DH33 = 067106 DT107 = 071734
OF47 = 071036 DH130 = 067447 DH212 = 067647 DH34 = 067106 DT11 = 071474
DFS = 070743 DH131 = 067447 DH213 = 067647 DH35 = 067106 DT110 = 071734
DF50 = 071036 DH132 = 067106 DH214 = 067647 DH36 = 067106 DT111 = 071662
=751 - 071036 DH133 = 067447 DH215 = 067647 DH37? = 067106 DT112 = 071662
vrS2 = 071036 DR134 = 067447 DH216 = 067737 DH4 = 067106 DT113 = (71662
DF 53 071132 DH135 = 067106 DH217  07G000 DH40 = 067106 DT114 = 071662
DF54 = 071132 DH136 = 067447 DH22 067401 DH41 = 067106 DT11S 072022
DF55 = 071132 DH137 = 067447 DH220 067607 DH42 = 067106 DT116 = 072022
DFS6 = 071132 DHi4 = 067106 DH221 = 067737 DH43 = 067106 DT117 = 072022
bES? = 071132 DH140 = 067447 DH222 = 067607 DH44 = 067106 DT12 = 071474
DF6 = 070743 DH141 = 067447 DH223 = 067737 DH4S = 067106 DT120 = 072022
DF60 = 071132 DH142 = 067447 DH224 = 067607 DH46 = 067106 DT121 = 07%022
OF61 = 071132 DH143 = 067447 DHZ25 = 067737 DH47 = 067106 DT122 = 072022
DF62 = 071132 DH144 = 067447 DH226 070053 DHS = 067106 DT123 = 071662
DF63 = 071132 DH145 = 067106 DH227 070142 DH50 = 067106 DT124 = 071662
DF64 = 071132 DH146 = 067106 DH23 = 067106 DH51 = 067106 DT125 = 071662
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DT126 = 071662 D121 071622 DT31 = 071662 EMTVEC= 000030 EM160 051323
01127 = 072022 DT210 072246 DI32 = 071662 EM1 040514 EM161 051461
DT13 = 071474 DT211 = 072174 DT33 = 071662 EM10 061333 EM162 051626
01130 = 072022 DT212 072270 DI34 = 071662 EMI00 054471 EMI63 051772
DT131 = 072022 01213 = 072270 DT35 = 071662 EMI101 054554 EMI64 052127
DT132 = 071662 DT214 = 072270 DT36 = 071662 EM102 054750 EMI165 056060
DT133 = 072022 DT215 = 072270 D137 = 071662 EMI103 055144 EM166 056144
DT134 = 072022 DT216 = 072174 DT4 = 071474 EM104 055256 EM167 056227
DT135 = 071662 DT217 072352 D140 = 071662 EMI105 055423 EM17 042313
DT136 = 072022 DT22 071644 DT41 = 071662 EM106 055532 EM170 056261
01137 = 072022 DT220 = 072174 D142 = 071662 EM107 055641 EM171 056347
DT14 = 071474 DT221 = 072174 DT43 = 071662 EM11 041440 EM172 056472
07140 = 072022 01222 = 072174 DT44 = 071662 EM110 055750 EM173 056557
DT141 = 072022 07223 = 072174 D145 = 071662 EM111 044565 EM174 056725
DT142 = 072022 DT224 = 072174 DT46 = 071662 EM112 044642 EMI175 057073
DT143 = (72022 DT225 = 072174 D147 = 071662 SM113 044720 EM176 057205
DT144 = 072022 01226 = 072270 DTS = 071474 EM114 044776 EM177 057271
DT145 = 071662 DT227 = 072270 DT50 = 071662 EMI15 045055 EM2 040546
DT146 = 071662 DT23 071662 DTS1 = 071662 EM116 045133 EM20 042370
DT147 = 071662 DT230 = 072270 DTS¢ = 071662 EM117 045212 EM200 057325
OT15 - 071474 DT231 = 072246 D153 071734 EM12 0641547 EM201 057357
DT150 = 071662 07232 = 072174 DT54 = 071734 EM120 045350 EM202 057446
DT151 = 072022 01233 072372 DTSS = 071734 EM121 045506 EM203 057610
01152 = 072022 DT234 072426 DT56 = 071734 EM122 045643 EM204 057752
DT153 = 072022 DT235 072446 DIS7 = 071734 EM123 046000 EM205 060040
DT154 = 072022 DT236 = 072426 DT6 = 071474 EM124 046056 EM206 060206
DI155 = 072022 DT237 = 072426 DT60 = 071734 EM125 046135 EM207 060354
DT156 = 072022 DT24 = 071662 D161 = 071734 EM126 046213 EM21 0426422
DT157 = 071667 DT240 = 072426 D162 = 071734 EM127 046272 EM210 060416
D116 = 071474 DT241 = 072372 DT63 = 071734 EM13 041656 EM211 060460
DT160 = 072022 DT242 = 072426 DT64 = 071734 EM130 046350 EM212 060624
DT161 = 071662 01243 = 072372 DT6S = 071734 EM131 046427 EM213 061010
DT162 = 071662 DT244 = 072372 D166 = 071734 EM132 046565 EM214 061174
DT163 = 072022 DT245 = 072372 D167 = 071734 EM133 046723 EM215 061360
DT164 = 071662 DT246 = 071662 DT7? = 071474 EM134 047061 EM216 061544
DT165 072076 DT247 072460 DI70 = 071734 EM135 047216 EM217 061726
DT166 = 072076 D125 = 071662 D171 = 071734 EM136 047353 EM22 042454
DT167 = 072076 DT250 072476 DT72 = 071734 EM137 047510 EM220 061770
D117 071560 DT251 = 072476 DT73 = 071734 EMI4 0641772 EM221 062220
DT170 = 072076 DT252 072510 DT74 = 071734 EM140 047576 EM222 062464
DT171 = 072076 DT253 072522 D175 = 071734 EM141 = 044565 EM223 062715
DT172 = 072076 DT254 = 072522 DT76 = 071734 EM142 = 044642 EM224 063162
DT173 = 072076 DT255 = 072522 D177 = 071734 EM143 047665 EM225 063413
DT174 = 072076 DT256 = 072522 EEEDCN 020260 EM144 047743 EM226 063660
DT175 = 072076 DT257 = 072522 EEE] 017254 EM145 050022 EM227 064013
DT176 = 072076 D726 = 071662 EEET10 017650 EM146 050167 EM23 042535
DT177 072164 DT260 = 072522 EEE11 017704 EM147 050334 EM230 064146
DT2 071532 DT261 = 0725¢2 EEE12 017740 EM15 042104 EM231 064302
D720 071600 DT262 = 072522 EEE13 017774 EM150 050500 EM232 = 060416
07200 = 072076 DT263 = 072522 EEE? 017310 EM151 050644 EM233 064436
01201 = 072076 DT264 = 072522 EFE3 017344 EM15 050732 EM234 064475
DT202 = 072076 DT265 = 072522 EEE4 017400 EMI53 = NLGNG) EM235 064561
07203 = 072076 DT266 = 072510 EEES 017434 EM154 = 2646056 EM236 064627
07204 = 072076 DT267 = 072076 EEES 017470 EM155 051021 EM237 064662
01205 = 072076 D127 = 071662 EEE7 017524 EM156 144 EM24 042612
D1206 = 072076 DT3 = 071474 EEES 017560 EM157 051156 EM240 064746
DT207 072176 DT30 = 071662 EEE9 017614 EM16 042216 EM241 065002




D 14
(KFPBCO FPI1YF FLTG PNT PRT B MACRO M1113 20-0(T-81 08-27 PAGE 38-7 SEQUENCE 172
SYMBOL TABLE

EM262 065105 EME4 053372 6664 024610 HHER9 006602 HXER10 013342
EM263 065141 EM65 053511 6665 024660 HHHDGN 030200 HXER11 013374
EML4 065244 EM66 053624 6GG6 024730 HHH1 026076 HXER12 013414
EM245 065303 Em67 053673 GGG?7 025000 HHH10 027176 HXER13 013444
EM266 044175 Em?7 061226 GGG8 025050 HHH11 027276 HXER2 013112
EM247 055365 Em70 053756 GGGY 025120 HHH12 027376 HXER22 013126
EM25 042710 EM71 054007 GGP1 011744 HHH13 027476 HXER3 013142
EM250 065421 EM72 054037 GGP2 011754 HHH2 026176 HXER33 013156
EM251 065453 EM73 = 054037 oGP3 011764 HHH3 026276 HXER4 013172
EM252 065506 EM74 054071 GGP4 011774 HHH4 026376 HXERS 013072
EM253 065577 EmM?7S 054200 GGPS 0129004 HHHS5 026476 HXER6 013226
EM254 065663 Em76 154271 G6P6 012014 HHH6 026576 HXERG6 013242
EM255 065750 EM77 054361 GGP7 012024 HHH? 026676 HXER? 013256
Em2>6 066036 EPENDS 034104 GGP8 012034 HHHB 026776 HXER8 013210
EM257 066125 ERMI0 034756 GGP9 012044 HHHY 027076 HXER9 013306
EM26 042775 ERROR = 104000 qq 007142 HHPQ 006776 HXP1 013474
EM260 066213 ERRVEC= 000004 G610 007436 HHP1 007006 HXP2 013504
EM261 066302 ERTYPE 037040 G611 007474 HHP10 007116 HXP3 013514
EM262 066372 FFFDON 021010 6612 007516 HHP11 007126 HXP4 013524
EM263 066463 FFF1 020264 G613 007526 HHP2 007016 HXPS5 013534
EM264 066550 FFF2 020340 G614 007544 HHP3 007026 HXP6 013544
EM265 066635 FFF3 020414 G615 007602 HHP4 007036 HXP7 013554
EM266 722 FFF4 020470 6616 007620 HHPS 007046 HXP8 013564
EM267 067023 FPSPUR 037450 6617 007666 HHP§ 007056 HX1 012060
EM27 = 042710 FPVECT= 000244 6618 007676 HHP? 007066 HX10 012266
EM3 040602 GGDATO 011734 6619 007732 HHP8 007076 HX11 012310
EM30 063073 GGDONE 012054 662 007200 HHP9 007106 HX12 012330
EM31 043145 GGERO 010232 6620 007770 HHTRAP 006716 HX13 012340
EM32 042560 GGER1 010330 6621 010012 HH1 005216 HX14 012346
EM33 «3212 GGER10 011042 6622 010022 HH10 005430 HX15 012364
EM34 063235 GGER11 011110 6623 010040 HH11 005446 HX16 012412
EM35 043267 GGER12 011156 0624 010076 HH12 005476 HX165 012416
EM36 043342 GGER13 011224 6625 010114 HH13 005520 HX17 012444
EM37 043410 GGER14 011272 Gr26 010162 HH14 005540 HX18 012502
EMé 040707 GGER15 011370 6627 010172 HH15 005550 HX19 012522
EM4O 043433 GGER16 011436 6628 010226 HH16 005556 HX2 012110
EM1 043465 GGER17 011504 663 007222 HH17 005574 HX20 012532
EML?2 043540 GGER18 011552 664 007232 HH18 005632 HX21 012534
EM43 043671 GGER19 011620 665 007250 HH19 005654 HX22 012564
EMLG 044022 GGER2 010376 666 007306 HH2 005246 HXZ3 012604
EM4LS 044070 GGER20 011666 667 007324 HH20 005664 HX24 012624
EMLO 044143 GGER3 010444 668 007372 HH21 005702 HX25 012634
EML7 044220 GGER4 010512 669 007402 HH22 005732 HX26 012642
EMS5 041014 GGERS 010514 GTSWR = 104405 HH23 005754 HX27 012644
EM50 064354 GGERG 010562 HHDATO 006766 HH24 005764 HX28 012676
EM51 044427 GGER7 010630 HHDONE 007136 HH25 006002 HX29 012720
EMS52 044475 GGER8 010726 HHERO 006006 HH3 005270 HX3 012124
EM53 052325 GGERY 010774 HHERQO 006122 HH4 005310 HX 30 012730
EM54 052356 GGGDON 026072 HHERT 006054 HH5 005320 HY31 012746
EMSS5 052273 G661 024420 HHER10 006650 H6 005326 HX32 012776
EMS56 052406 66610 025170 HHERZ 006170 HH?7 005340 HX33 013020
EMS7 052477 6GG11 025240 HHER3 006236 HHB 005376 HX34 013030
EM6 041121 66612 025310 HHER4 006304 HHY9 005420 HX35 013046
EM60 052567 66613 025360 HHERS 006352 HT = 000011 HX4 01%144
EM61 052671 66614 025430 HHERG 006420 HXDATO 013464 HX5 012164
EM62 053065 6662 024470 HHER? 006466 HXDONE 013574 HXé 012174
EMm63 053261 G663 024540 HHER8 006534 HXERT 013052 HX7 012202
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HX8 012220 ms2 0460030 SWR 001140 TYPOS = 104403 $ERTTL 001112
HX Y 012252 MS3 0640050 SWREG 000176 SAPTHD 004332 SESCAP 001304
IBSAVE (34426 Ms37 0640302 Sw0 = 000001 SATY(C 035700 SETABL 001336
111D0N 021650 MSé 060077 sWw00 = 000001 SATY1 035654 SETEND 001442
Hn 021014 MS40 060320 5w01 = 000002 $SATY3 035662 SFATAL 001320
1112 021060 MSé1 0460356 Swo2 = 000004 SATY4 035672 $FFLG 036120
1113 021124 PS415 040336 sw03 = 0C0010 $SAUTOB 001134 $FILLC 001156
[114 021170 MS42 040400 sw04 = 000020 $BASE 001372 $FILLS 001155
10TVEC= 000020 MS43 0404616 SWw05 = 000040 $8DADR 001122 $GDADR 001120
JJJOON 022610 MS&é 060433 swo6 = 000100 $BDDAT 001126 $GDDAT 001124
JJJl 02165 MSS5 060125 sw0? = 000200 $8ELL 001306 $GET42 033664
JJJ2 021740 MSé 040147 Sw08 = 000400 $COW1 001376 SGTSWR 036172
JJJ 3 022024 ms? 040163 Sw09 = 001000 $CDW2 001400 $G742C 033776
JJJb 022110 MULDSU 020550 SW1 = 100002 S$CHARC 035414 $HD = 0000C3
KKKDON 023452 MULDT 021000 sWwi10 = 002000 SCKSWR 036122 $HIBTS 004332
KKK1 022614 MULFSU 020034 SW11 = 004000 SCLR.T 034014 SICNT 001104
KKK3 022660 MULFT 020250 sw12 = 012000 $CMTAG 001100 $ILLUP 037032
KKK4 022724 NNNDON 032154 sw13 = 020000 $CM1 = 000024 SINTAG 001135
KKKS 022770 NNN1 031132 SWi4 = 040000 $CM2 = 000050 SITEMB 001114
LF = 000012 NNN2 031234 sWw15 = 100000 $CM3 = 000024 SLF 001314
LLLOON 024414 NNN3 031336 sw2 = 000004 $CMé = 000024 SLFLG 036117
LLLd 023456 NNNS 031440 sw3 = 000010 S$CNTLG 036541 SLOOP 034072
e 023542 OVDNTT 022600 Sw4 = 000020 SCNTLU 036534 SLPADR 001106
LLL3 023626 OVDTT 024404 SW5 = 000040 $CPUOP 001344 SLPERR 001110
LLLS 023712 OVFNTT 021640 sw6 = 000100 S$CRLF 001313 $MADR1 601350
LooP 005214 OVFTT 023442 sw? = 000200 $DDW0 001402 $MADR? 001354
LPERR = 104413 QVUNDN 022200 Sw8 = 000400 $DDW1 001404 $MADR3 001360
MMOON 031126 OVUNDT 024002 sw9 = 001000 $DDWI0 001426 SMADRSL 001364
aaal 030204 OVUNFN 021240 TAB_ = 000011 $ODW11 001430 SMAIL 001316
a4 030256 OVUNFT 023040 TBITVE= 000014 $DDW12 001432 SMAMST 001349
3 030330 PIRQ = 177772 TKVEC = 000060 $DDWI3 001434 SMAMS? 001352
ity 030402 PIRQVE= 000240 TOCTNM 037434 $DDW14 001436 sMAMS3 001356
[ aal) 030454 POWERM 037740 TPVEC = 000064 $DOW15 001440 sSMAMSs 001362
MNUMBE = 000267 PROGNU= 000002 TRAPVE= 000034 $DDWZ 001406 SMBADR (004334
mooDD0 032134 PRO = 000000 TRTVEC= 000014 $ODOW3 001419 SMFLC 036116
MODDD1 032144 PR1 = 000040 TST1 005214 $DDWe 001412 SMNEW 036557
MODDOV 031546 PR2 = 000100 TST10 017252 $DOWS 001414 S$MSGAD 001332
MODDSU 027602 PR3 = 000140 TST11 020262 $ODW6 001416 $MSGLG 001334
Mo0DTO 030160 PR4 = 000200 TST12 021012 $DDW? 001420 SMSGTY 001316
mooDT1 030170 PRS = 000240 TST13 021652 $DDW8 001422 SMSWR 036546
MUOFDO 031106 PR6 = 000300 TST14 022612 $DDWY 001424 SATYP1 001347
MODFD1 031116 PR7? = 000340 TST1S 023454 $DEVCT 001326 sATYP2 001353
MODFOV 030532 PS = 177776 TST16 024416 SDEVM 001374 SATYP3 001357
MODFSU 025504 PSW = 177776 TST17 026074 $SDISAB 033744 SATYPL 001363
MODFTO 026042 PWRVEC= 000024 TST2 007140 $DOAGN 034034 SMXCNT 034420
MOOFT1 026052 ROCHR = 104407 TST20 030202 SENDAD 034024 SNULL 001154
MODP1 026062 RESREL= 104411 TST21 031130 SENDCT 033404 SNWTST= 000001
MSA1 037614 RESVEC= 000010 TST22 032156 SENULL 034100 SOCNT 035650
MSAZ 037632 RSETUP= 104412 TST23 033340 SENV 001336 SOMODE 035652
MSA3 037655 R& =2000006 TST3 012056 SENVM 001337 SOVER 034404
MSA4 037667 R? =%000007 TST4 013576 $EOP 3340 $PASS 001324
MSAS 037705 SAVREG= 104410 1STS5 014604 $EOPCT 033372 $PASS2 034106
MSA6 037720 SCOPE = 000004 TST6 015306 SERFLG 001103 SPASTM 004340
RS1 040012 SPACE 040007 1817 016316 SERMAX 001115 SPWURAD 037014
ns10 040211 STACK = 001100 TYPE = 104401 SERROR 034426 SPURDN 036654
ms11 040233 START 004346 TYPOC = 104402 $ERRPC 001116 SPWRMG 037010
ms12 040257 STKLMT= 177774 TYPON = 104404 SERRTB 001442 $PWRUP 036725
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SQUES 001312 SREG3 001170 STAB 040005 $TMP21 001274 S$TYPEC 035266
SRDCHR 036404 SREG4 001172 $TRIT 034076 $TMP22 001276 STYPEX 035416
$RDSZ = 000001 SREGS 001174 STERM = 000030 $TMP23 001300 S$TYPOC 035444
SREGAD 001160 $SREG6 001176 $STESTN 001322 $TMP3 001240 STYPON 035460
SREGO  J01162 $REG7 001200 STIMES 001302 $TMP4 001242 $TYPOS 035420
SREG1  0N1164 SRESRE (35016 $7x8 001146 $STMPS 001244 SUNIT 001330
SREG10 001202 SRTNAD 034074 $TKS 001144 $TMPG 001246 SUNITM 004342
SREG11 001204 SRTRN 034070 $TMPO 001232 STMP7 01250 SUSWR 001342
SREGIZ2 001206 $SAVRE 034760 $TMP1 001234 $TN = 000023 SVECT1 001366
$SREGI3 001210 $5AVR6 037036 $TMP10 001252 $TPB 001152 SVECT?2 001370
SREG14 001212 $SCOPE 034110 $TMP11 001254 $TPFLG 001157 $XOFF = 000023
$SREG1S 001214 $3ETUP= 000137 $TMP12 001256 $TPS 001150 $X = 000021
SREGI6 001216 $STUP = 177777 $TMP13 001260 $TRAP 036570 SXISTR 034122
$REG17 001220 $SVLAD 034350 $TMP14 001262 $TRAP2 036612 $$GET4= 000001
SREGZ  C01166 $SVPC = 004332 $TMP15 001264 $TRP = 000014 SOFILL 035651
$REG20 001222 $SWR = 177400 $TMP16 001266 S$TRPAD 036624 LPER 037536
$REG21 001224 $SWREG 001340 $TMP17 001270 $TSTM 004336 LRSET 037544
SREG22 001226 $SWRMK= 000000 $TMP2 001236 $STSTNM 001102 X = 004332
$REG23 001230 $SWRMS= 000200 $TMP20 001272 $TYPE 035054

. ABS. 072620 000

000000 001

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 60776 WORDS ( 238 PAGES)

DYNAMIC MEMORY: 20034 WORDS ( 77 PAGES)

ELAPSED TIME: 03:05:19
CKFPBC.BIN,CKFPBC/CR/~SP/NL : TOC=CKFPB(C.MLB/ML,CKFPB(C.P11
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