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HISTORY

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

THE FOLLOWING WAS ADDED 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 IS (CON-
TROLLING THE TEST, AND IF IT IS, CHECKS TO SEE
IF THE USER HAS SELECTED THIS TEST BY CHECKING
BIT 7 IN THE SWITCH REGISTER. IT HAS ALSO BEEN
CHANGED SO THAT IF BIT 7 IS *~ONE*, THE CODE WILL
SELECT THE TEST.

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

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

2. TEST 77 = (HECKS THAT SR1 MATCHES WHAT ACTUALLY
HAPPENED TO THE REGISTER OF THE INSTRUCTION, AND
YHG;E;HE VALUE OF AUTO INCREMENT/DECREMENT WAS
PR .
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ABSTRACT

THE THREE PROGRAMS:
(KFPAAD CKFPBAQ CKFPCAQ

ARE DESIGN TO DETECT AND REPORT LOGIC FAULTS IN THE
PDP 11/44 FP11-F FLUATING POINT PROCESSOR. THE
DESIGN IS AN ATTEMPT TO REACH ALL ROM STATES, TAKE
ALL BRANCH MICRO TESTS (BUT'S) AND VARIFY ALL THE
LOGIC. THEY CONSIST OF 157 (OCT) INDIVIDUAL TESTS
SEQUENCED TO DETECT AND ATTEMPT TO IDENTIFY FAULTS
WITH A 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. [F THE PROGRAMS OR TESTS
:?EUQQ;ERUN IN ORDER THEN ERROR MESSAGES MAY NOT BE

A. CKFPAAQ
CKFPAAQ TESTS:

LDFPS

STFPS

CFCC

ggg;. SETD, SETI AND SETL

LDF AND LDD (ALL SOURCE MODES)

STD (MODE O AND 1)

ADDF, ADDD AND SUBD (MOST CONDITIONS)

8. CKFPBAQ
CKFPBAQ TESTS:

ADDF, ADDD AND SUBD (ALL COND1IIONS NOT
TESTED IN CKFPBAQ)
CMPD AND C(MPF

DIVD AND DIVF
MULD AND MULF
MODD AND MODF
- CKFPCAQ
CkFPCAQ TESTS:
STF AND STD (ALL MODES)

STCFD AND  STCDF
CLRD AND CLRF

SEQ 0004
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NEGF AND NEGD

ABSF AND ABSD

TSTF AND TSTD

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

LDCIF AND LDCLF

LDCID AND LDCLD

LDEXP

STFPS (ALL DESTINATION MODES)

STCFL AND STCFI

STCDL AND ST(CDI

STEXP

STST
" N REQUIREMENTS
2.1 EQUIPMENT

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

del STORAGE

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

.3 PREL IMINARY PROGRAMS

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

& LOADING PROCEDURE

THE PROGRAMS WILL BE SUPPLIED ON THE  11/44
DIAGNOSTIC MEDIA. REFER TO THE XXDP OPERATING
MANUAL FOR FURTHER INFORMATION.

4. STARTING PROCEDURE

4.1 CONTROL SWITCH SETTINGS
SEE SECTION 5.1
4.2 PROGRAM AND OPERATOR ACTION

SEQ 0005
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LOAD ADDRESS 200
SET CONSOLE SWITCHE
PRESS START

ON FIRST PASS THE
WILL IDENTIFY ITSEL
NO PHYSICAL CONSOLE
THE OPERATOR FOR

£ NR —
. . L] .

LOAD PROGRAM INTO MEMORY

S (IF CONSOLE IS PRESENT)

PROGRAM
F. NOTE THAT IF THERE IS
THE PROGRAM WILL REQUEST
INITIAL VALUE FOR THE

SOF TWARE SWITCH REGISTER (SEE SECTION 8.5).

IF RUNNING UNDER AC(
NOT APPLY.

T. APT OR CHAIN THIS DOES

0 THE PROGRAM WILL LOOP AND AN END OF PASS AND

ERROR SUMMARY WIL
EVERY PASS.

L BE TYPED AT THE END OF

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS
THE SWITCH SETTING ARE:

OCTAL
SW<15>=1. .. 100000
SW<14>=1, .. 40000
SW<13>=1,.. 20000
Sw<12>=1... 10000
SW<11>=1... 4000
SW<10>=1... 2000
SW<o>=1,... 1000
SW<8>=1.... 400
S<7>=1.... 200
SWcH>=1.... 200

ERRORS
SUMMARIES

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

HALT ON ERROR

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

RING TTY BELL ON ERROR

LOOP ON ERROR
LOOP ON TEST SPECIFIED IN SW<6>
THROUGH SW<0>
PRINT  ERROR  SUMMARY  EVEN if

SW<13>=1, THIS APPLIES ONLY TO
PROGRAM CKFPAAQ.

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

1 AND 11 HAVE A SPECIAL
ESE TWO TEST RUN MANY
LOGIC. AFTER AN ERROR

FIRST FIVE ERRORS ARE
Y). EVERY ERROR THOUGH

SUMMARY IS PRINTED WHEN

E'THAT IF SwW<13>=1 THIS

SEC 0006
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SEQ 0007
302 SUMMARY WILL NOT BE TYPED UNLESS SW<7>=1. IN OTHER
303 WORDS TO GET JUST AN ERROR SUMMARY FROM EITHER OF
304 THESE TWO TESTS 1 AND 11 IN PROGRAM CKFPAAQ BOTH
382 SWITCHES 13 AND 7 MUST = 1,
ggg 6.2 ERROR RECOVERY
309 SW<15:9>=0... MOST ERRORS WILL CAUSE EXECUTION TO
310 GO TO THE START OF THE NEXT TEST
311 AFTER THE MESSAGE IS TYPED. A FEW
212 TESTS ARE IN SECTIONS. IN THESE
313 TESTS AN ERROR WILL CAUSE EXECUTION
314, TO GO TO THE NEXT SECTION AFTER THE
%}2 MESSAGE 1S TYPED.
317 SW<15>=1... THE PROGRAM WILL HALT AFTER TYPING
318 THE ERROR MESSAGE. PRESSING THE
319 CONSOLE CONTINUE WILL CAUSE  THE
;g? PROGRAM TO CONTINUE AS IF SW<15>=0.
'
352 7. RESTRICTIONS
353 -—
324,
325 NONE
306
327
328 8. M]SCELLANEOUS
329 - -
330
gg; 8.1 EXECUTION TIMES
§§2 LESS THAN 10 SECONDS FOR EACH PROGRAM ON ANY PASS.
%gg 8.2 STACK POINTER
337 THE STACK POINTER IS INITIALIZED TO 1100 IN EACH OF
;gg | THE THREE PROGRAMS.
%29 8.3 PASS COUNT
342 THE PROGRAM MAKES ONE PASS FOR EACH END OF PASS
343 MESSAGE TYPED. THE END OF PASS MESSAGE DESCRIBES
344 THE TOTAL NUMBER OF PASSES COMPLETED AND THE TOTAL
%22 NUMBER OF ERRORS SINCE THE LAST END OF PASS MESSAGE.
332; 8.4 T-BIT TRAPPING
349 IF SW<12>=0 EACH PROGRAM WILL RUN WITH TRACE TRAPS
350 ON EVERY OTHER PASS. FIRST PASS WILL NOT ENABLE
gg; TRACE TRAPS. NOTE SW<i2>=1 DISABLES T-BIT TRAPS.
ggz 8.5 SOF TWARE SWITCH REGISTER
355 EACH OF THE THREE PROGRAMS WI!LL RUN WITH OR WITHOUT
356 A CONSOLE SWITCH REGISTER. 1IF A PHYSICAL CONSOLE
357 SWITCH REGISTER IS PRESENT ON THE SYSTEM, THEN THESE

358 PROGRAMS WILL GO AHEAD AND USE IT FOR THE SWITCH
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FUNCTIONS DESCRIBED IN 5.1 ABOVE. IF HOWEVER THERE
IS NO C(ONSOLE SWITCH REGISTER ON THE SYSTEM A
SCFTWARE SWITCH REGISTER WILL BE USED. THIS
SOF TWARE SWiT(H REGISTER CAN BE EXAMINED OR MODIFIED
AT ANY TIME BY THE USER IF HE TYPES CONTROL G WHILE
THE PROGRAM 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 NEW VALUE.
WHEN THE USER TYPES A VALUE AND CARRIAGE RETURN THEN
THE PROGRAM WILL RESUME TESTING AT THE SAME POINT AT
WHICH IT LEFT OFF WHEN THE USER TYPED CONTROL G.
NOTE THAT WHEN NOT RUNNING UNDER ACT, APT OR CHAIN
THE USER WILL BE ASKED FOR A SOFTWARE SWITCH
REGISTER VAIUE AFTER LOADING ADDRESS 200 AND
STARTING THE PROGRAM THE FIRST TIME THE PROGRAM IS
RUN AFTER LOADING (ONLY IF NO CONSOLE SWITCH
REGISTER IS ON THE SYSTEM).

INTERRUPTS TEST

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

ACT, APT AND XXDP COMPATIBILITY

THE SE PRRPGFT?MS ARE FULLY COMPATIBLE WITH:
ACT
XXDP MONITOR AND CHAIN PROGRAMS.

PROGRAM DESCRIPTION

ROUND\TRUNK TEST

SEQ 0008
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TEST 2

1

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
RENORMAL JZATION, AND SECOND THE PSW CONDITION CODES
N AND Z BIT COMMSINATIONS

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 C(HECKED
BOTH WITH TRAPS ENABLEDC (FIU=1 OR FIv=1) AND ALSO
WITH TRAPS DISABLED (FIu=0 OR FIv=0).

LDCFD AND LDCDF TEST

THIS IS A TEST 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 WUSED TO SET UP THE OPERANDS, EXECUTE
THE INSTRUCTION AND CHECK THE RESULTS.

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.

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

SEQ 0009
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TEST 13

TEST 15

TEST 16

1

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.

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

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

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

THIS IS A TEST OF THE OVER/LOW 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
8\6%&?0\4 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

SFE’ERN;JIS)S. EXECUTE THE MULD INSTRUCTION AND CHECK THE
ULTS.

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. IT MAKES
USE OF A SUBROUTINE TO SET UP THE ARGUMENTS, EXECUTE

SEQ 0010
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TEST 20

TEST 21

1

THE INSTRUCTION AND CHECK THE RESULTS.
UNDER\OVER FLOW, USING MODF WITH TRAPS DISABLED, TEST

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

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

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.

INTERRUPT CORRECT FLOWS TEST

THIS IS A TEST OF THE °'CORRECT' FLOWS. THIS PART OF
THE MICRO CODE HAS AS ITS PURPOSE INSURING THAT
INTERRUPT REQUESTS MADE DURING CERTAIN LENGTHY FPP
INSTRUCTIONS GET HONORED. THIS IS DONE IN A WAY
SUCH THAT IF AN INTERRUPT REQUEST OCCURS DURING ONE
OF THESE  INSTRUCTIONS THE STATE OF THAT
INSTRUCTION'S EXECUTION WILL BE THE SAME AS IF THAT
INSTRUCTION HAD NEVER BEEN FETCHED AND ITS EXECUTION
NEVER STARTED. THUS THE MICRO CODE WILL RESTORE ALL
REGISTERS, BACK UP THE PC AND LEAVE THE FPS AND ACO
THROUGH AC5 UNMODIF IED.

THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

ADD (OR SuB)
DIV
MUL

MCD
(BOTH DOUBLE AND FLOATING)

ALL ADDRESSING MODES WILL BE TRIED WITH THE ADDD
INSTRUCTION. THEN EACH OF THE OTHER INSTRUCTIONS
WILL BE TRIED USING MODE 1. NOTE THAT THIS TEST
NEEDS A SPECIAL INTERRUPT MODULE, WHICH WILL
PROBABLY ONLY BE PRESENT IN DEC'S MANUFACTURING
ENVIRONMENT, TO RUN. THIS SPECIAL EQUIPMENT IS
DESIGNED TO RAISE AN INTERRUPT REQUEST IN THE
PROCESSOR IF A BIT IS SET IN ITS STATUS REGISTER AND
ONLY WHEN AN FPP_ INSTRUCTION IS  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 SELECTED BY TURNING SWITCH 7
OF THE SWITCH REGISTER (PHYSICAL OR VIRTUAL) ON.
THE TEST ASSUMES THAT THE TEST_ _EQUIPMENT'S STATUS
REGISTER IS AT LOCATION 777774 (NOTE THAT ALL
REFERENCES TO THIS LOCATION ARE MADE  INDIRECT

SEQ CO11
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erwe

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

10. L ISTING

£
MNUMBER=266
PROGNUM=2

LLIST ME
NLIST MD_MC,CND

SEQ 0012
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SEQ 0013
856 000000 .ENABL ABS
863 "MCALL .HEADER,.SWRHI,.EQUAT,.SETUP,.$CATCH,.SACT11,.$CMTAG
864 "MCALL .SEOP,.S$SCOPE..SERROR..SSAVE..STYPE,.STYPOCT
865 JMCALL .STYPDEC,.STRAP,.SPOWER,.SAPTHDR, . SAPTBLS
866 "MCALL .SAPTYPE..SRCAD
867 "MCALL .EQuIV :REMOVE FOR PDP=-10 ASSEMBLY
868 _TITLE CKFPBAO FP11F FLTG PNT PRT B

; *COPYRIGHT (C) 1979
;*DIGITAL EQUIPMENT CORP.
:'HAYNARD. MASS. 01754

*TH¢S PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
'PACKAGE (MAINDEC-11-DPZQAC-C3), JAN 19, 1977.

000001 STN 1
= 160000 $SWR=160000 ;cHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPQUT
870
871 000244 FPVECT=244
872 177400 $SWR=177400
873 000200 $SWRMSK=200
874 000011 TAB=11
g;g 000015 CRLF=15
877 .SBTTL BASIC DEFINITIONS
:*INITIAL ADDRESS OF THE STACK POINTER *#* 1700 ===
001100 STACK= 1100
104000 ERROR=EMT
000004 SCOPE=10T
s *MISCELLANEOUS DEF INITIONS
000011 HT= 11 ;;CODE FOR HORIZONTAL TAB
000012 LF= 12 ;;CODE 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 ..HARDHARE SWITCH REGISTER
177570 DDISP= 177570 :HARDWARE DISPLAY REGISTER
v ; *GENERAL PURPOSE REGISTER DEF INITIONS
000000 RO= %0 ;GENERAL REGISTER
000001 R1= 13 ..GENERAL REGISTER
000002 R2= %2 ; GENERAL REGISTER
000003 R3= %3 ; ;GENERAL REGISTER
000004 Ré= LG ; ;GENERAL REGISTER
000005 R5= %5 ; ;GENERAL REGISTER
000006 R6= %6 ::GENERAL REGISTER
000007 R7= x7 ;GENERAL REGISTER
000006 SP= %26 ..STACK POINTER
000007 PC= %7 :PROGRAM COUNTER
:*PRIORITY LEVEL DEFINITIONS
000000 PRO= 0 ;;PRIORITY LEVEL 0
C00040 PR1= 40 ;sPRIORITY LEVEL 1
000100 PR2= 100 ;;PRIORITY LEVEL 2
000140 PR3= 140 :;PRIORITY LEVEL 3
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BASIC DEFINITIONS

000200
000240
000300
000340

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

B 2
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SEQ 0014
PR&4= 200 ;;PRIORITY LEVEL 4
PRS= 240 :;PRIORITY LEVEL S
PR6= 300 ::PRIORITY LEVEL 6
PR7= 340 ::PRIORITY LEVEL 7
;*"'SWITCH REGISTER'' SWITCH DEFINITIONS
SW15= 100000
SW14= 40000
Swi13= 20000
Swi2= 10000
SWil= 4000
SW10= 2000
Sw09= 1000
SwW08= 400
Sw07= 200
SW06= 100
SW05= 40
SW04= 20
SWw03= 10
SW02= 4
SW01= 2
Sw00= 1
SW9=Sw09
SwW8=SW08
SW7=Sw07
SW6=SW06
SW5=SW05
SW4&=SW04
Sw3=5Sw03
Sw2=Sw0?2
SW1=Sw01
SW0=SW00
:*DATA BIT DEFINITIONS (BITOO TO BIT15)
BIT15= 100000
BIT14= 40000
BIT13= 20000
BIT12= 10000
BIT11= 4000
BIT10= 2000
BITO9= 1000
BITO8= 400
BITO7= 200
BITO6= 100
BIT0S5= 40
BITO4= 20
BITO3= 10
BITO2= 4
BITO1= 2
BITO0= 1
BIT9=BIT09
BIT8=BI1T08
BIT7=BIT07
BIT6=BIT06
BIT5=BIT05
BIT4=B1704
BIT3=BIT03
BIT2=BIT02

BIT1=BITO01
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BASIC DEFINITIONS

000001

000004
000010
000014
000014

000174

000174 000000
000176 00000C

000200 000137 004336

MACRO M1111

; *BASIC
ERRVEC=
RESVEC=
TBITVEC
TRTVEC=

TPVEC=

ACO
AC1
AC2
AC3
AC4
ACS5
AC6
AC7

.SBTTL

DISPREG
SWREG:
LSBTTL

1T0=B1T00

64

-
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'CPU'" TRAP VECTOR ADDRESSES

::TIME OUT AND OTHER ERRORS
::R$§ﬁg¥$0 AND ILLEGAL INSTRUCTIONS
;s TRACE TRAP

: :BREAKPOINT TRAP (BPT)
::INPUT/0UTPUT TRAP (JOT) =«SCOPE =+
;;POWER FAIL

:;EMULATOR TRAP (EMT) =+ERROR**
::"'TRAP'' TRAP

;:TTY KEYBOARD VECTOR

::TTY PRINTER VECTOR

: ;PROGRAM INTERRUPT REQUEST VECTOR

FPP REGISTER DEFINITIONS

TRAP CAT(CHER

:xALL UNUSED LOCATIONS FROM 4 = 776 CONTAIN A '*.+2,HALT"'
" «SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:*LOCATION19‘C0NTA1NS 0 TO CATCH IMPROPERLY LOADED VECTORS

.WORD
.WORD

0
0

;:SOF TWARE DISPLAY REGISTER
2 ;SOF TWARE SWITCH REGISTER

STARTING ADDRESS(ES)

JMP

a#START

::JUMP TO STARTING ADDRESS OF PROGRAM

SEQ 0015
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COMMON TAGS

890

8

S
FURKERRRNG AR o8 RESSS

888888888888888882

MACRO M1111

SBTT'

$CMTAG:
$TSTNM:

$ERFLG: .

$ICNT:
$LPADR:

SLPERR: .
$SERTTL: .
SITEMB: .
SERMAX: .
$ERRPC: .

$GDADR :

$BDADR: .

$GDDAT :

$BDDAT: .

$SAUTOB: .

$INTAG:
SWR:

DISPLAY:

$TKS:
$TKB:
$TPS:
$TPB:
$NULL :
$FILLS:

$SFILLC: .
$TPFLG: .

$SREGAD:

$REGO:
$REG1:
$REG?:
$REG3:
$REG4:
$REGS:

D
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COMMON TAGS

3322323233333 30022323f222R2 2 3R R2RRt2ddRtiitttitRtRtiR Rl Rlld)

:*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
;*USED IN 7780PROGRAM

(slalalslelslslslsleljelelelelslsls]ls

$

DDISP

N

o
=
W

OCOCOOOCOOO0O0OO0O0O0OOOOOOWM OO—=MNO

;sSTART OF

: :CONTAINS
:sCONTAINS
:JCONTAINS
; sCONTAINS
;s CONTAINS
:;CONTAINS
;;CONTAINS
:sCONTAINS
: :CONTAINS
:;CONTAINS
:2CONTAINS
:sCONTAINS
: 2CONTAINS

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

'BAD' DATA

; ;RESERVED=-NOT TG BE USED

;;AUTOMATIC MODE INDICATOR
;- INTERRUPT MODE INDICATOR

;;ADDRESS OF SWITCH REGISTER

s ;ADDRESS OF DISPLAY REGISTER
;:TTY KBD STATUS

;2TTY KBD BUFFER

:2TTY PRINTER STATUS REG. ADDRESS
::TTY PRINTER BUFFER REG. ADDRESS

:  CONTAINS
2 s CONTAINS

NULL CHARACTER FOR FILLS
# OF FILLER CHARACTERS REQUIRED

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

;s CONTAINS

THE ADDRESS FROM

:;WHICH (SREGO) WAS OBTAINED

; ;CONTAINS
: sCONTAINS
:;CONTAINS
:sCONTAINS
2 sCONTAINS
; sCONTAINS
; sCONTAINS
:;CONTAINS
;sCONTAINS
:;CONTAINS
: sCONTAINS
:;CONTAINS
: sCONTAINS
:2CONTAINS
;;CONTAINS
:;CONTAINS
:;CONTAINS
: :CONTAINS
;sCONTAINS

(SREGAD) +0)
SREGAD) +2)

EGAD) +42)

NN NN NN NN NN NN NN NN NN NN PN PN

SEQ 0016




-

3
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CKFPBAQ FP11F FLTG PNT PRT B MACRO M1111
COMMON TAGS SEQ 0017
007230 000000 $REG23: .WORD O ;s CONTAINS ((SREGAD)+46)
000024 .REPT 24

001232 000000 $TMPQ: LWORD O ;sUSER DEF INED

001234 000000 $TMP1: .WORD O s +USER DEF INED

001236 000000 $TMP2: .WORD O s sUSER DEF INED

001240 000000 $TMP3: _WORD O ;+USER DEF INED

001242 000000 $TMPS: _WORD O ;sUSER DEF INED

001244 000000 $TMPS: .WORD O : sUSER DEF INED

001246 000000 $TMP6: .WCRD O :sUSER DEF INED

001250 000000 $TMP7: .WORD O :JUSER DEF INED

001252 000000 $TMP10: .WORD O ;2USER DEF INED

001254 000000 $TMP11: WORD O ;sUSER DEF INED

001256 000000 $TMP12: .WORD O ;JUSER DEF INED

001260 000000 $TMP13: .WORD O ;sUSER DEF INED

001262 000000 $TMP14: .WORD O ;sUSER DEF INED

001264 000000 $TMP15: .WORD O ;USER DEF INED

001266 000000 $TMP16: .WORD O :sUSER DEF INED

001270 000000 $TMP17: .WORD O :sUSER DEF INED

001272 000000 $TMP20: .WORD O :JUSER DEFINED

001274 000000 STMP21: .WORD O ;sUSER DEF INED

001276 000000 $TMP22: .WORD O : JUSER DEF INED

001300 000000 $TMP23: WORD O ::USER DEF INED

001302 000000 $TIMES: 0 JMAX. NUMBER OF ITERATIONS

001304 000000 $ESCAPE:0 ;ESCAPE ON ERROR ADDRESS

88}}?? 886 377 377 S$BELL: .ASCIZ <207><377><377> ..CODE FOR BELL

3

001312 077 $QUES: .ASCII 7%/ ;;QUESTION MARK

001313 015 $CRLF: .ASCII <15 : ;CARRIAGE RETURN

001314 012 000 SLF ASCIZ 12> ;;LINE FEED

tttttt*ttﬁttt S 2333323333323 323232332333323323323323323333232328 2020 28 28]
SBTTL APT MA]LBOX-ETABLE
ttttttttttttttttt!ttttt*t!ttttlﬁttttttt!tttt'tttttnttt.ﬁttttttt

EVEN

001316 SMAIL : :;APT MAILBOX

001316 (00000 $MSGTY: .WORD  AMSGTY ;;MESSAGE TYPE CODE

001320 000000 $FATAL: .WORD AFATAL ;.FATAL ERROR NUMBER

001322 000000 $TESTN: .WORD ATESTN ;.TEST NUMBER

001324 000000 $PASS: .WORD  APASS ; sPASS COUNT

001326 000000 $DEVCT: .WORD ADEVCT ;;DEVICE COUNT

001330 000000 SUNIT: _WORD AUNIT ;2170 UNIT NUMBER

001332 000000 $MSGAD: .WORD  AMSGAD ;.MESSAGE ADDRESS

001334 000000 $MSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH

001336 $ETABLE : :;APT ENVIRONMENT TABLE

001336 000 $ENV: BYTE  AENV : sENVIRONMENT BYTE

001337 000 $ENVM: _BYTE AENVM  ;.ENVIRONMENT MODE BITS

001340 000000 $SWREG: .WORD ASWREG ;:APT SWITCH REGISTER

001342 000000 SUSWR: _.WCORD  AUSWR ;JUSER SWITCHES

001344 000000 $CPUOP: .WORD ACPUOP ;:CPU TYPE,OPTIONS
i BITS 15-11=CPU TYPE
o 11/704=01,11/05=02,11/20=03,11/40=04,11/45=05
e 11/70=06,PDQ=07,0=10
o* BIT 10=REAL TIME CLOCK
L BIT 9=FLOATING POINT PROCESSOR
:® BIT 8=MEMORY MANAGEMENT

001346 000 $MAMS1: _BYTE  AMAMST ;.HIGH ADDRESS.M.S. BYTE

001347 000 $MTYP1: .BYTE AMTYP1 ;:MEM. TYPE ,BLK#1
. MEM.TYPE BYTE == (HIGH BYTE?




(KFPBAQ FP11F FLTG PNT PRT B
APT MAILBOX-ETABLE

0C1350 000009

001352 000
001353 000
001354 000000
001356 000
001357 000
001360 000000
001362 000
001363 000
001364 000000

001370 000000
001372 000000
001374 000000
001376 000000
001400 000000
001402 000000
001404 000000
001406 000000
001410 000000
001412 000000
001414 000000
001416 000000
001420 000000
001422 000000
001424 000000
061426 000000
001430 000000
001432 000000
001434 000000
001436 000000
001440 000000
001442

F 2
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.'i
o

e
$MADR1: .

$MAMS? :
SMTYPZ2: .
SMADR? :
$MaMS3:
SMTYP3:
$MADR3:
$MAMSS :
MTYPS :
$MADRSG : .
$VECT?: .
$VECT2:

$BASE :
$DEVM:
$COWT :
$CDW2:
$DDWO :
$DDW1 :
$DDW2 :
$DDW3:
$DDWS :
$DDWS :
$ODW6 :
$DDW7 :
$DDW8 :
$DDW9:

$DDW10:
$DDW11:
$DDW12:
$DDW13:
$DDW14:
$ODW15: .
$SETEND :

ADDW14
ADDW15

SEQ 0018

900 NSEC CORE=001

300 NSEC BIPOLAR=002

500 NSEC MOS=003
:sHIGH ADDRESS,BLK#1 : =

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

;sHIGH ADDRESS . M.S. BYTE
: JMEM. TYPE ,BLK#?2
:JMEM.LAST ADDRESS.,BLK#?
;sRIGH ADDRESS . M.S.BYTE
; JMEM, TYPE ,BLK#3
:JMEM.LAST ADDRESS.,BLKA#3
;sHIGH ADDRESS . M.S.BYTE
: MEM.TYPE ,BLK#S
3 sMEM.LAST ADDRESS .,BLK#4
;2 INTERRUPT VECTOR#1,BUS PRIORITY#1
;2 INTERRUPT VECTOR#2BUS PRIORITY#?
;;BASE ADDRESS OF EQUIPMENT UNDER TEST
::DEVICE MAP
:;CONTROLLER DESCRIPTION WORD#1
;:CONTROLLER DESCRIPTION WORD#2
::DEVICE DESCRIPTOR WORD#0
;:DEVICE DESCRIPTOR WORDA1
;:DEVICE DESCRIPTOR WORD#?
::DEVICE DESCRIPTOR WORD#3
;:DEVICE DESCRIPTOR WORDA4
::DEVICE DESCRIPTOR WORD#S
;:DEVICE DESCRIPTOR WORD#6
::DEVICE DESCRIPTOR WORD#7
::DEVICE DESCRIPTOR WORD#8
;:DEVICE DESCRIPTOR WORD#9
:;DEVICE DESCRIPTOR WORD#10
;:DEVICE DESCRIPTOR WORD#11
;:DEVICE DESCRIPTOR WORDA#12
::DEVICE DESCRIPTOR WORD#13
::DEVICE DESCRIPTOR WORD#14
::DEVICE DESCRIPTOR WORD#15
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ERROR POINTER TABLE

894
896

001442
001442
001450

001452
001460

001462
001470

001472
001500

001502
001510

001512
001520

001522
001530

001532
001540

001542
00155C

001552
001560

0C1562
001570

001572
001600

001602
001610

001612
001620

001622
001630

000266

037724
070056

037756
070074

040012
070056

040117
070056

040224
070056

040331
070056

040436
070056

040543
070056

040650
070056

040757
070056

041066
070056

041202
070056

041314
070056

041426
070056

041523
070106

066262

066352

0662¢2

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066417

MACRG M1111

070604

070642

070604

070604

070604

070604

070604

070604

070604

070604

070604

070604

070604

070604

170670

G
18-SEP=79 12:43 PAGE 9

SEQ 0019

.SBTTL ERROR POINTER TABLE

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

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

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

;*NOTE ! :
s*NOTEZ2:

. *
L4

* %
- %

JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
JITEM
SITEM
JITEM

JITEM

JITEM

SERRTB:

EM

DH

DT

DF

. .REPT
. WORD

.WORD

.WORD

.WORD

.WORD

.WORD

. WORD

10
.WORD

n
.WORD

12
.WORD

13
. WORD

14
.WORD
15
. WORD

16
.WORD

17
. WORD

IF SITEMB IS 0 THE ONLY PERTINENT DATA IS (SERRP(C).
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

MNUMBER

EM1,DH1,

EM2.DHZ,

EM3,DH3,

EM& ,DH4,

EMS ,DHS,

EM6.DHG,

EM7,DH7,

;sPOINTS TO THE ERROR MESSAGE
:;POINTS TO THE DATA HEADER
:;POINTS TO THE DATA

::POINTS TO THE DATA FORMAT

DT1,DF1

DT2.DF?2

DT3.DF3

DT4,DF4

DT5.DF5

DT6.DF6

DT7,DF7

EM10,DH10,DT10,DF10

EM17,DH11,DT11,DF 11

EM12,DH12,DT12,DF12

EM13,DH13,DT13,DF13

EM14,DH14,DT14,DF 14

EM15,DH15,DT15,DF 15

EM16,DH16,DT16,DF16

EM17,DH17,DT17,DF17




001632
001640

001642
001650

001652
001660

001662
001670

001672
001700

001702
001710

001712
001720

001722
001730

001732
001740

001742
001750

001752
001760

001762
001770

001772
002000

002002
002010

002012
002020

002022
002030

002032
002040

002042
002050

002052
002060

(KFPBAO FPIT1F FLTG PNT
ERROR POINTER TABLE

041600
070115

0461632
070115

041664
070115

041745
070125

04202¢
070125

042120
070125

042205
070125

042120
070125

042303
070125

042355
070125

041770
070125

042422
070151

042445
070151

042477
070151

04255¢
070151

042620
070125

042643
079125

042675
070125

042750
070125

PRT B

066262

066466

066555

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066267

066262

066267

0o62€?

H 2
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070710

070732

070754

070772

070772

07077¢

070772

070772

070772

070772

070772

070772

070772

070772

070772

070772

070772

070772

070772

:ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

:ITEM

JITEM

;ITEM

JITEM

" ITEM

20
.WORD

21
.WORD

22
.WORD

23
.WORD

24
.WORD

25
.WORD

26
.WORD

e’
.WORD

30
.WORD

31
. WORD

32
.WORD

33
.WORD

34
.WORD

35
.WORD

36
.WORD

37
.WORD

40
. WORD

41
. WwORD

42
.WORD

EM20,DH20,DT20,DF 20
EM21,DHZ1,DT21,DF 21
EM22,DH22,DT22,DF 22
EM23,DH23,DT23,DF23
EM24 ,DH24 ,DT24 ,DF 24
EM25,DH25,DT25,DF 25
EM26,DH26,DT26,DF 26
EM27 ,DH27 ,DT27 ,DF 27
EM30,DH30,DT30,DF 30
EM31,DH31,DT31,DF31
EM32,DH32,DT32,DF 32
EM33,DH33,DT33,DF 33
EM34,DH34 ,DT34,DF 34
EM35,DH35,DT35,DF 35
EM36,DH36,DT36,DF 56
EM37,DH37,DT37 ,DF 37
EM40,DH40,DT40,DF 40
EM4T,DH4T,DT4T,DF4T

EM42 . DH42 ,DT42 ,DF &2

SEQ 0020




002062
002070

002072
002100

002102
002110

002112
002120

00c122
002120

002132
002140

002142
062150

002152
002160

002162
002170

002172
002200

002202
002210

002212
002220

002222
002230

002232
002240

002242
002250

002¢52
002260

002262
002270

002272
002300

002302
002310

(KFPBAO FP11F FLTG PNT
tRRCR POINTER TABLE

043101
070125

043232
070125

043300
070125

043353
070151

043430
070151

043564
070151

043637
070151

04370°
070151

051535
070245

051566
070245

051503
070245

051616
070245

051707
070245

051777
070245

052101
070245

052275
070245

052471
070245

052602
070245

052721
070245

PRT B

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

MACRO M1111

070772

070772

070772

070772

070772

070772

070772

070772

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

:ITEM

JITEM

:ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

J1TEM

JITEM

JITEM

JITEM

43
.WORD

o
. WORD

45
.WORD

46
.WORD

47
. WORD

50
.WORD

51
.WORD

52
.WORD

53
.WORD

54
.WORD

65
.WORD

] ¢
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EM43,DH43,DT43,DF43
EM&44 ,DH44 ,DT44 , DF 44
EM&5,DH4S,DT45,DF 45
EM46,DH46,DT46,DF 46
EM47,DH47 ,DT47 ,DF 47
EMS0,DH50,DT50,DF 50
EM51,DH51,DT51,DF 51
EM52,DHS52,DT52,DF 52
EMS3,DH53,DT53,DF53
EMS4,DHS4 ,DT54 ,DF 54
EM55,DH55,DT55,DF 55
EMS56,DH56,DT56,DF 56
EM57,DHS7,DTS7,DFS7
EM60,DH60,DT60, DF 60
EM61,DH61,DT61,DFET
EM62,DH62,DT62,DF 62
EM63,DH63,DT63,DF 63
EM64 , DH64 ,DT64 , DF 64

EMES ,DHES ,DT65,DF 65

SEQ 0021




(xFPBAD FP11F FLTG PNT
ERROR POINTER TABLE

002312
002320

002322
002330

002332
002340

002342
002350

002352
002360

002362
002370

002372
002400

002402
002410

002412
002420

002422
002430

002432
002440

002442
002450

002452
002460

002462
002470

002472
002500

002502
002510

002512
002520

002522
002530

002532
002540

053034
070245

053103
070245

053166
070277

053217
070277

053247
070277

053247
070277

053301
070277

053410
070277

053501
070277

053571
070277

053701
070277

053764
070277

054160
070277

054354
070277

054466
070277

054633
070277

054742
070277

055051
070277

055160
070277

PRT B

066262

066262

066262

066262

066262

066262

066262

066262

066267

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

J 2
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071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

071120

:ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

;ITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

JITEM

;ITEM

JITEM

JITEM

65
.WORD

67
. WORD

70
.WORD
.WORD

72
.WORD

73
.WORD

74
.WORD

75
.WORD

76
.WORD

77
.WORD

100
.WORD

101
. WORD

102
.WORD

103
.WORD

104
. WORD

105

EM66,DHO6,DT66, DF 66

EM67 ,DH67 ,DT67 ,DF 67

EmM70,DH70,DT70,DF70

EM71,DH71,DT71,DF 71

EM72,DH72,DT72 ,DF 72

EM73,DH73,DT73,DF73

EM74 ,DH74 ,DT74 ,DF 74

EM?75,DH75,DT75,DF 75

EM76,DH76,DT76,DF 76

EM77 ,DH77 ,DT77 ,DF77

EM100.DH100,D710G,DF 100

EmM101,pK101,DT101,DF 101

EM102,DH102,DT102,DF 102

EM103.DH103,DT103,DF 103

EM104 ,DH104,DT104,DF 104

EM105,DH4105,DT105,DF105

EM106.DH106,DT106,DF 106

EM107,DH107,D7107,DF 107

EM110,DK110,DT110,DF 110

SEQ 0022




002542
002550

002552
002560

002562
570

002572
002600

002602
002610

002612
002620

002622
002630

002632
002640

002642
002650

002652
002660

002662
002670

002672
002700

002702
002710

002712
002720

002722
002730

002732
002740

002742
002750

002752
002760

002762
002770

(KFPBAD FP11F FLTG PNT
ERROR POINTER TABLE

043775
070125

044052
070125

044130
070125

044206
070125

044265
070175

044343
070175

044422
070175

044560
070175

044716
070175

045053
070175

045210
070151

045266
070151

045345
070151

045423
070151

045502
070221

045560
070221

045637
070221

045775
070151

046133
070221

PRT B

066262

066262

066262

066262

066623

066623

066623

066623

066623

066623

066262

066262

066262

066262

066623

066623

066623

066262

066623

MACRO M1111

070772

070772

070772

070772

071044

071044

071044

071044

071044

071044

070772

070772

070772

070772

071044

071044

071044

070772

071044

;1TEM

JITEM

JITEM

JITEM

JITEM

DITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

:ITEM

JITEM

JITEM

m
.WORD

112
.WORD

113
.WORD

114
.WORD

115
.WORD

116
.WORD

117
.WORD

120
. WORD

121
.WORD

122
.WORD

123
. WORD

124
. WORD

125
. WORD

126
. WORD

127
.WORD

130
. WORD

131
. WORD

132

K
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EM117,DHI11,DT111,DF111

EM112,DH112,DT112,DF112

EM113,DH113,DT113,DF113

EM114,DH114,DT114,DF 114

EM115,DH115,DT115,DF115

EM116,DH116,DT116,DF116

EM117,DKH117,DT117,DF 117

EM120,DH120,DT120,DF 120

EM121,DH121,DT121,DF 121

EM122,DH122,DT122,DF122

EM123,DH123,DT123,DF 123

EM124 ,DH124,DT124 ,DF 124

EM125,DH125,DT125,DF 125

EM126,DH126,DT126,DF 126

EM127,DH127,DT127 ,DF 127

EM13C,DH130,DT130,DF 130

EM131,DH131,DT131,DF 131

EM132,DH132,DT132,DF132

EM133,DH133,DT133,DF 133

SEQ 0023




002772
003000

003002
003010

003012
003020

003022
003030

003032
003040

003042
003050

003052
003060

003062
003070

003072
003100

003102
003110

003112
003120

003122
003130

003132
003140

003142
003150

003152
003160

003162
003170

003172
003200
003202
003210

003212
003220

(KFPBAQ FP11F FLTG PNT
ERROR POINTER TABLE

046271
070221

046426
070151

046563
070221

046720
070175

047006
070175

043775
070175

044052
070175

047075
070175

047153
070175

047232
070125

047377
070125

047544
070125

047710
070125

050054
070221

050142
070221

045210
070221

045266
070221

050231
070221

050307
070221

PRT B

066623

066262

066623

066623

066623

066623

066623

066623

066623

066262

066262

066262

066262

066623

066623

066623

066623

066623

066623

MACRO M1111

071044

070772

071044

071044

071044

071044

071044

071044

071044

070772

070772

070772

070772

071044

071044

071044

071044

071044

071044

:ITEM

;ITEM

JITEM

;ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

;ITEM

JITEM

;ITEM

JITEM

:ITEM

;ITEM

JITEM

;ITEM

JITEM

L 2
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134
.WORD

135
.WORD

136
.WORD

137
. WORD

140
.WORD

141
.WORD

142

EM134,Dhi34,DT134,DF 7134
EM135,DH135,DT7135,DF 135
EM136,.DH136,DT136,DF 136
EM137,DH137,DT137,DF 137
EM140,DH140,DT140,DF 140
EM141,DH141,DT141,DF 141
EM142,DH142,DT142,DF 142
EM143,DH143,DT143,DF 143
EM144 ,DH144,DT144,DF 144
EM145,DH145,DT145,DF 145
EM146,DH146,DT146,DF 146
EM147,DH147,DT147 ,DF 147
EM150,DH150,D7150,DF 150
EM151,PH151,DT151,DF151
EM152,DH152,DT152,DF 152
EM153,DH153,DT153,DF 153
EM154 ,DH154,DT154 ,DF 154
EM155,DH155,DT155,DF 155

EM156,DH156,DT156,DF 156

SEQ 0024




003222
003230

003232
003240

003242
003250

003252
003260

003262
003270

003272
003300

003302
003310

003312
003320

003322
003330

N03332
203340

003342
003350

003352
003360

003362
00337C

003372
003400

003402
003410

003412
003420

003422
003430

003432
003440

003442
003450

CKFPBAD FP11F FLTG PNT
ERROR POINTER TABLE

050366
070151

050533
070221

050671
070151

051036
070151

051202
070221

051337
070151

055270
070331

055354
070331

055437
070331

055471
070331

055557
070331

055702
070331

055767
070331

056135
070331

056303
070331

056415
070363

056501
070363

056564
070363

056616
070363

PRT B

066262

066623

066262

066262

066623

066262

066623

066623

066623

066623

066623

066623

066623

066623

066623

066623

066623

066623

066623

MACRO M1111

070772

071044

070772

070772

071044

070772

071206

071206

071206

071206

071206

071206

071206

071206

071206

071206

071206

071206

071206

:ITEM

;ITEM

;ITEM

JITEM

JITEM

;ITEM

JITEM

;ITEM

JITEM

JITEM

;ITEM

;ITEM

;ITEM

SITEM

JITEM

ITEM

JITEM

JITEM

JITEM

157
.WORD

160
.WORD

161
.WORD

162
.WORD

163
.WORD

164
.WORD

165
.WORD

166
.WORD

167

201

M 2
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EM157,DH157,DT157,DF157
EM160,DH160,DT160,DF 160
EM161,DH161,DT161,DF161
EM162,DH162,DT162,DF 162
EM163,DH163,DT163,DF163
EM164 ,DH164,DT164,DF 164
EM165,DH165,DT165,DF 165
EM166,DH166,DT166,DF 166
EM167 ,DH167,DT167 ,DF167
EM170,DH170,DT170,DF170
EM171,DH171,DT171,DF171
EM172,DH172,DT172,DF172
EM173,DH173,DT173,DF173
EM174 ,DH174,DT174 ,DF174
EM175,DH175,DT175,DF175
EM176,DH176,DT176,DF176
EM177 ,DH177,DT177 ,DF177
EM200,DH200,DT200,DF 200

EM201,DH201,DT201,DF 201

SEQ 0025




CKFPBAD FP11F FLTG PNT
ERROR POINTER TABLE

003452
003460

003462
003470

003472
003500

003502
003510

003512
003520

003522
003530

003532
003540

003542 057717
003550 070425

003552 060063
003560 070451

003562 06C247
003570 070451

003572 060433
003600 070451

003602 060617
003610 070451

003612 061003
003620 070425

003622 061165
003630 070501

003632 061227
003640 070425

003642 061457
003650 070425

003652 061723
003660 070425

062154
070425

062421
070425

056705
070363

057047
070363

057211
070363

057277
070363

057445
070363

057613
070425

057655
070415

003662
003670

003672
003700

PRT B

066623
066623
066623
066623
066623
066762
067052
067052
066762
066762
066762
066762
067052
067113
066722
067052
066722
067052

066722

N
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071206
071206
071206
071206
071206
071316
071274
071316
071370
71370
071370
071370
071316
071452
071316
071316
071316
071316

071316

;ITEM 202
.WORD
:ITEM 203
.WORD
:ITEM 204
;ITEM 205
.WORD
;ITEM 206
.WORD

:1TEM 207
.WORD

;ITEM 210
.WORD

JITEM 211
.WORD

;ITEM 212
. WORD

JITEM 213

:ITEM 214
.WORD

;ITEM 215
.WORD

JITEM 216
.WORD

JITEM 217
:ITEM 220
.WORD
JITEM 221
JITEM 222
.WORD
;ITEM 223

;1TEM 224

EM202,DH202,DT202, DF 202
EM203,DH203,DT203,DF 203
EM204 , DH204 ,DT204 , DF 204
EM205 ,DH205,DT205, DF 205
EM206,DH206,DT206 , DF 206
EM207,DH207,DT207,DF 207
EM210,DH210,DT210,DF210
EM211,DH211,DT211,DF211
EM212,DH212,DT212,DF212
EM213,DH213,DT213,DF213
EM214 ,DH214,DT214 ,DF214
EM215,DH215,DT215,DF215
EM216,DH216,DT216,DF 216
EM217,DH217,DT217 ,DF217
EM220,DH220,DT220, DF 220
EM221,DH221,DT221,DF 221
EM222,DH222,DT222,DF 222
EM223,DH223,DT223,DF 223

EM224 ,DH224,DT224 ,DF 224

SEQ 0026




CKFPBAQ FP11F FLTG PNT
ERROR POINTER TABLE

003702
003710

003712
003720

003722
0037

003732
003740

003742
003750

003752
003760

003762
003770

003772
004000

004002
004010

004012
004020

004022
004030

004032
004040

004042
004050

004052
004060

3 IR SR SK LK <K
R KA K¥ KK RZ R

5
2
1
5
5
5
405
5
41
51
7655
51

0

063675
070510

063734
070525
064020
070534
064066
070525

064121
070525

064205
070525

064241
070510

064344
070525

064400
070510

064503
070510

064542
070510

043405
070151

064624
070540

PRT B

067052

067166

067255

067166

u67255

067255

067344

067405

067473

067533

067405

067621

067344

067621

067344

067344

067344

066262

067711

MACRO M1111

071316

071379

071370

071370

071274

071316

071472

071526

071546

071526

071526

071526

071472

071526

071472

071472

071472

070772

071560

;ITEM 225

.WORD

JITEM 226
.WORD

:1TEM 227
.WORD

:1TEM 230

.WORD

;ITEM 231

.WORD

:ITEM 232

.WORD

;ITEM 233

.WORD

JITEM 234

.WORD

;ITEM 235

.WORD

JITEM 236

.WORD

;ITEM 237

.WOPD

;ITEM 240

JITEM 241

JITEM 242

JITEM 243

JITEM 244

JITEM 245

JITEM 246

JITEM 247

B 3
18-SEP-79 13:43 PAGE 9-8

EM225,DH225,DT225,DF 225

EM226,DH226,DT226 ,DF 226

EM227 ,DH227,DT227 ,DF 227

EM230,DH230,0T7230,DF 230

EM231,DH231,DT231,DF231

EM232,DH232,DT232,DF 232

EM233,DH233,DT233,DF233

EM234 ,DH234,DT234 ,DF 234

EM235,DH235,DT235,DF 235

EM236.DH236,DT236,DF 236

EM237,DH237,DT237 ,DF 237

EM240,DH240,DT240,DF 240

EM241,DH241,DT241,DF 241

EM242 ,DH242,DT242,DF 247

EM243,DH243,DT243,DF243

EM244 ,DH244 ,DT 244 ,DF 244

EM245,DH245 ,DT245 ,DF 245

EM246 ,DH246,DT246,DF 246

EM247 ,DH247 ,DT247 ,DF 247

SEQ 0027




(KFPBAO FP11F FLTG PNT
ERROR POINTER TABLE

897
898
899

004132
004140

004142
004150

004152
004160

004162
004170

004172
004200

004202
004210

004212
004220

004222
004230

004232
004240

004242
004250

004252
004260

004262
004270

004272
004300

004302
004310

004312
004320

000046
000052

064660
070540

064712
070540

064745
070546

065036
070552

065122
070552

065207
070552

065275
070552

065364
070552

065452
070552

065541
070552

065631
070552

065722
070552

066007
070552

066074
070552

066161
070546

004322

033356
000052
000000

004322

PRT B

067756

067756

066352

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

066262

070016

C 3
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MACRO M1111
SEQ 0028

:1TEM 250 .

071576 .WORD EMZ250,DH250,DT250,DF250
;ITEM 251

071576 .WORD EM251,DH251,DT251,DF251
:ITEM 252

071610 .WORD EM252,DH252.DT252.DF252
;ITEM 253

071622 . EM253,DH253,DT253,DF253
;1TEM 254

071622 ‘ EM254 ,DH254,DT254 ,DF 254
:1TEM 255

071622 .WORD EM255,DH255.DT255,DF255
;ITEM 256

071622 .WORD EM256,DH256,DT256,DF256
JITEM 257

071622 .WORD EM257.,DH257.,DT257.DF257
;ITEM 260

071622 .WORD EMZ260,DH260,DT260,DF260
JITEM 261

071622 .WORD EM261,DH261,DT261,DF261
:ITEM 262

071622 .WORD EM262.DH262.DT262,DF262
JITEM 263

071622 .WORD EM263,DH263,DT263,DF263
JITEM 264

071622 .WORD  EM264,DH264,DT264 ,DF 264
JITEM 265

071622 .WORD  EM265,DH265.DT265,DF265
:ITEM 266

071610 .WORD EM?66,DH266,DT266,DF 266

.SBTTL ACT11 HOOKS

';itt't'ttt't'tt.ttttﬁttt*t'tiiittttttiitttittltit..ttt.lttitiit'

*HOOKS REQUIRED BY ACTI1

$SYPC=. :SAVE P(

iEgng ::1)SET LOC.46 TC ADDRESS OF SENDAD IN .SEOP
"WORD 0 ::2)SET LOC.52 TO ZERO

.=$SVPC :: RESTORE PC

.SBTTL APT PARAMETER BLOCK




CKFPBAD FP11F FLTG PNT
APT PARAMETER BLOCK

000024
000044

004322
004322
004324
004326

004332
004334
901

903 004336

004504

RERREREes
SRBREREES

012706
005026
022706
001374
012706

012737
012737
012737
012737
012737
012737
012737
012737

012767

PRT B

001100
001140
001100

033436
000340
033716
000340
035734
000340
036020
000340
C26536
174632

174630
000001

033422
000340
000002
004532

004522
000006
000010
000012

026660
004550

D 3
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6
026526
174433

000014
000016
026716
000010

026672

000010
174330

SEQ 0029
e 2322233233323 333232332332322323323232332332323332323233232332322333833322323232332322223233]
SET LOCATIONS 26 AND &4 AS REQUIRED FOR APT
; 1233333332333 2323323232232332302323233323233323232323323223233232223282222R220R22 2220}
SX=, s sSAVE CURRENT LOCATION
.=24 ;+SET POWER FAIL TO POINT TO START OF PROGRAM
200 ;2FOR APT START UP
.=44 ;sPOINT TO APT INDIRECT ADDRESS PNITR.
$APTHDR ;POINT TO APT HEADER BLOCK
=.$X ;2RESET LOCATION COUNTER
- "Qititiiiﬁ*tttittttﬁittt'ttitt*tt.ttttti'tl’ttttt.itttttt'.itttt
SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=PDP11 DIAGNOSTIC
s INTERFACE SPEC.
$APTHD :
$HIBTS: .WORD O ;:TWO HIGH BITS OF 78 BIT MAILBOX ADDR.
$MBADR : .UORD $MA]TL ; ;ADDRESS OF APT MAILBOX (BITS 0-15)
$TSTM: .WORD 10 ;:RUN TIM OF LONGEST TEST
$PASTM: .WORD 40 ::RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
SUNITM: _WORD O ;;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
LWORD  SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)
START:

.SBTTL INITIALIZE THE COMMON TAGS
;;CLEAR THE COMMON TAGS (SCMTAG) AREA

MOV #$CMTAG,R6 ;:FIRST LOCATION TO BE CLEARED
CLR (R6) + ;;CLEAR MEMORY LOCATION

CMP #SWR,R6 ; ;DONE?

BNE -6 ;;LOOP BACK IF NO

MOV #STACK,SP ;;SETUP THE STACK PCINTER

;oINITIALIZE A FEW VECTORS

MOV #$SCOPE ,a#10TVEC ;10T VECTOR FOR SCOPE ROUTINE
MOV #340,a#10TVEC+2 :;LEVEL 7
MOV #SERROR ,a#EMTVEC ;.EMT VECTOR FOR ERROR ROUTINE
MOV #340,aEMTVEC+2 ;;LEVEL 7
MOV #STRAP,a#TRAPVEC ::TRAP VECTOR FOR TRAP CALLS
MOV #3640, a#TRAPVEC+2;LEVEL 7
MOV #SPWRDN , a#PWRVEC ;.POWER FAILURE VECTOR
MOV #3460, #PWRVEC+2 ;,;LEVEL 7
MOV SENDCT,SEOPCT  ;:SETUP END-OF -PROGRAM CCOUNTER
CLR S$TIMES ;2INITIALIZE NUMBER OF ITERATIONS
CLR $SESCAPE ..CLEAR THE ESCAPE ON ERROR ADDRESS
MOVB l1 . SERMAX JALLOW ONE ERROR PER TEST
..INITIALIZE THE "T-BIT'' TRAP VECTOR. THEN LOAD LOCATION "SRTRN'', IN
:THE "END-OF-PASS'' (SEOP) ROUTINE, UITH A 'RTI'""OR "RTT'',
MOV #SRTRN.S#TBITVEC ::SET ''T*' BIT VECTOR TO $RTRN
MOV l340.aﬁTBITVEC42 JiLEVEL 7
MOV #RTI,SRTRN ;:SET SRTRN TO A RTI
MOV #658 ,a#RESVEC  ;;TRY TO DO A RTT
CLR -(SP) ..DUHHY PS
MOV #6648 ,-(SP) ;sAND PC
RTT :TRY THE RTT
64%: ggv gg;T.SRTRN ..RTT IS LEGAL=--SET SRTRN TO A RTT

65%: ADD #10,SP JRTT ILLEGAL=-=CLEAN OFF THE STACK
66%: MOV WRESVEC+2, a#RESVEC ; ;RESTORE TRAP CATCHER
(LR $TBIT JCLEAR "T'' BIT SWITCH
MOV #.,.$LPADR ..INITIALIZE THE LOOP ADDRESS FOR SCOPE




E 3
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CkFPBAQ FP11F FLTG PNT PRT B MACRO M1111
INITIALIZE THE COMMON TAGS SEQ 0030
004556 012767 004556 174324 MOV #. ,SLPERR ++SETUP THE ERROR LOOP ADDRESS
;:SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
;;EQUAL TO A "=1"", SETUP FOR A SOF TWARE SWITCH REGISTER.
004564 013746 000004 MOV a#ERRVE(C ,-(SP) ;;SAVE ERROR VECTOR
004570 012737 004624 000004 MOV #67% ,@XERRVEC  ;;SET UP ERROR VECTOR
004576 012767 177570 174334 MOV #DSWR, SWR ;:SETUP FOR A HARDWARE SWICH REGISTER
006604 012767 177570 174330 MOV #DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
004612 022777 177777 174320 {MP #-1,aSWR ;s TRY TO REFERENCE HARDWARE SWR
004620 001012 BNE 69% ;sBRANCH IF NO TIMEOUT TRAP OCCURRED
;;AND THE HARDWARE SWR IS NOT = =1
004622 000403 BR 68% ; ;BRANCH IF NO TIMEOUT
004624 012716 004632 67%: MOV #68%, (SP) ;sSET UP FOR TRAP RETURN
004630 00000¢ RTI
004632 012767 0007176 174300 68%: MOV #SWREG, SWR ;;POINT TO SOF TWARE SWR
004640 012767 000174 174274 MOV #DISPREG,DISPLAY
004646 012637 000004 69%: MOV (SP)+ ,a#ERRVEC ;,RESTORE ERROR VECTOR
004652 005067 174446 (LR $PASS ;:CLEAR PASS COUNT
004656 132767 000200 174453 BITB #APTSIZE ,$ENVM ;. TEST USER SIZE UNDER APT
004664 001403 BEQ 708 ;s YES,USE NON-APT SWITCH
882292 012767 001340 174244 »08 MOV #SSWREG, SWR ;:NO,USE APT SWITCH REGISTER
904 .SBTTL TYPE PROGRAM NAME
;.TYPE THE NAME OF THE PROGRAM [F FIRST PASS
004674 005227 177777 INC #-1 ;sFIRST TIME?
004700 001047 BNE 71% s ;BRANCH IF NO
004702 022737 033356 000042 CMP #SENDAD , a#é? J:ACT=112
004710 001443 BEQ 718 ;;BRANCH IF YES
004712 104401 004760 TYPE 729 ;. TYPE ASCIZ STRING
.S8TTL GET VALUE FOR SOF TWARE SWITCH REGISTER
004716 005737 000042 TST 6?2 ;;ARE WE RUNNING UNDER XXDP/ACT?
004722 001012 BNE 73% ; ;BRANCH IF YES
004724 126727 174406 000001 CMPB SENV. 41 ;2ARE WE RUNNING UNDER APT?
004732 001406 BEQ 73% s ;BRANCH IF YES
004734 026727 174200 000176 CMP SWR,#SWREG ;SOFTWARE SWITCH REG SELECTED?
004742 001005 BNE 74% ;sBRANCH IF NO
004744 104405 GTSWR ;sGET SOFT-SWR SETTINGS
004746 000403 BR 748
882;23 112767 000001 174156 ;Zg: MOVB #1,8AUTOB ;.SET AUTO-MODE INDICATOR
004756 000420 B8R 71$% ;:GET OVER THE ASCIZ
::72%:  LASCIZ <CRLF>*CKFPBAQ FP11F FLTG PNT PRT Bx<(CRLF>
005020 4k ¥
905
906 005020 LOOP:
907
908
919 R R R Rt
J*TEST 1 ROUND\TRUNK TEST

*
;* THIS IS A TEST OF THE ROUND\TRUNK

;* FLOWS. IN PARTICULAR TWO THINGS ARE TESTED:
;* FIRST A CONDITION IN WHICH ROUNDING
;* RESULTS IN THE NEED FOR RENORMALIZATION, AND
;* SECOND THE PSW CONDITION CODES N AND
;% 7 BIT COMMBINATIONS

L
;;ttititt.littit.it.i'itﬁtit.Qﬁlt.'.ttﬁ‘tttltﬁ'ttiltt.ttttt‘tt!‘l




(KFPBAQ FPI1F FLTG PNT PRT B

n ROUND\TRUNK TEST

o 005C20 00000&
921
922
923 005022

005022 104413

924 005026 012704 003200
925 005030 170104
926 005032 012737 005052
927 005040 012700 006602
928 005044 172410
929 005046 012700 006612
930 005052 172010

932 005056 012700 006572
934 005064 012701 006622
935 005070 012702 000004

938 005100 012700 006572
939 005104 012701 006632
940 005110 012702 000004

943 005120 000137 005612
945 005126 000137 005660

949 005140 000137 005726

951
952
953
954
955 005144

005144 104413
ggg 005146 012704 043200
958 005152 170104
959 005154 012737 005202
960 005162 012737 006522
961 005170 012700 006652
962 005174 172410
963 005176 012700 006662
964 005202 172010
965 005204 170205
966 005206 012700 006572
967 005212 174010
968 005214 012701 005642

969 005220 012702 000004

972 005230 000137 005774

——

F 3
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TST1: SCOPE
;ROUND AND NORMALIZE TEST

HH1:
LPERR JSET UP THE LOOP ON ERROR ADDRESS.
MOV #3200 ,R4 JSET FIU, FIV, AND FD
LDFPS R4

001236 MOV HHH? , NS TMP?

MOV #HHPO RO JSET ACO OPERAND
LDD (rRO) ,ACO
MOV #HHP1 RO JFSP(

HH2 : ADDD (RO) ,ACO JTEST INSTRUCTION
STFPS RS :GET FPS
MOV #HHDATO,RO JGET THE RESULT
STD ACO, (RO)
MOV #HHP?2 ,R1 ;IS IT CORRECT
MOV #4 R2

HH3: CMP (RO)+,(R1)+
BEQ HH6
MOV #HHDATO RO ;DID FLOW GO
MOV #HHP3 R ;FROM STATE 663
MOV #4 ,R2 :TO 313 INSTEAD

HH4 : CMP (RO)+,(R1)+ ;OF TO 353
BEQ HHS
JMP a#HHERO

HHS : SOB R2 ,HH4

JMP a#HHER1
HH6 : SOB R2 ,HH3
CMP R4 RS ;FPS CORRE(CT?
BEQ HH7
JMP A#HHEROO

;THIS 1S A TEST OF THE ABILITY
:OF NORMALIZE TO PRODUCE A ZERO EXP. AND
;OF THE R\T ALGORITHM TO PORPERLY SET THE FPS

HH7 :
LPERR ;SET UP THE LOOP GN ERROR ADDRESS.
MOV #043200,R4 ;Egg FIU.FIV,AND FD
LDFPS R4
001236 MOV AHHE , a#S TMP? :IN CASE UNDERFLOW
000244 MOV #HHTRAP , a#FPVECT -TRAP OCCURS
MOV #HHPS RO :SET ACO OPERAND
LDD (RO) ,ACO
MOV #HHP6 RO :FSPC
HHB:  ADDD (RO) ,ACO STEST INSTRUCTION
STFPS RS “GET FPS
MOV #HHDATO,RO “GET THE RESULT
STD ACO, (RO)
MOV #HHPS R ;1S IT CORRECT
MOV #4 R2
HHS : CMP (RO)+, (R1)+
BEQ HH10

JMP Q#HHER?
HH10:  SOB R2,HHY

SEQ 0031
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ROUND\TRUNK TEST SEQ 0032
974 005236 052704 100004 BIS #100004 , R4 :FPS CORRECT?
975 005242 020405 CMP R4 RS
676 005244 001402 BEQ HHT 1
977 005246 000137 006042 JMP ANHHER3
978 sTHIS IS A TEST OF THE R\T ALGORITHM'S
979 “ABILITY TO SET BOTH N AND 7 ON A - 0 RESULT.
980 005252 HH11:
005252 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
981 sSET FIV, FIV, AND FD
982 005254 012704 043200 MOV #043200, R4
983 005260 170104 (DFPS  R&
984 005262 012737 005302 001236 MOV #HH12, 348 TMP?
985 005270 012700 006702 MOV #HHPS RO :SET ACO OPERAND
986 005274 172410 LDD (RO) ,ACO
987 005276 012700 006712 MOV #HHPS ,RO :FSPC
988 005302 172010 HH12: ADDD  (RO).,ACO “TEST INSTRUCTION
989 005304 170205 STFPS RS ‘GET FPS
990 005306 012700 006572 MOV #HHDATO,RO :GET THE RESULT
991 005312 174010 STD ACO, (RO)
992 005314 012701 006672 MOV #HHP7 .R1 ;1S IT CORRECT
993 005320 012702 000004 MOV #4 R2
994 005324 022021 HH13:  CMP (ROY+, (R1)+
995 005326 001415 BEQ HH16
996 005330 012700 006572 MOV #HHDATO, RO
997 005334 012701 006642 MOV #HHP4 R
998 005340 012702 000004 MOV #4 R2
999 005344 022021 HH14:  CMP (ROY+, (R1)+
1000 005346 001402 BEQ HH15
1001 065350 000137 006110 JMP NHHERS
1002 005354 077205 HH15:  SOB R2,HH14
1003 005356 000137 006156 IMP HHHERS
1004 005362 077220 HH16:  SOB R2,HH13
1005 005364 052704 100014 BIS #100014 R4 :FPS CORRECT?
1006 005370 020405 CMP R4 RS
1007 005372 001402 BEQ HH17
1008 005374 000137 006224 JMP MHHERG
1009 :TEST THAT CC ARE CLEARED BY R\T
1010 005400 HH17:
005400 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
1011 005402 012704 000200 MOV #00200,R4 SSET FIV. FIV, AND FD
1012 005406 170104 LDFPS R4
1013 005410 012737 005436 001236 MOV #HH18, a4STMP?
1014 005416 012737 036660 000244 MOV #FPSPUR, @#FPVE(T
1015 005424 012700 006702 MOV #HHP8 RO :SET ACO OPERAND
1016 005430 172410 LDD (RO) ,ACO
1017 005432 012700 006702 MOV #HHP8 RO SFSPC
1018 005436 172010 HH18: ADDD  (RO),ACO STEST INSTRUCTION
1019 005440 170205 STFPS RS “GET FPS
1020 005442 012700 006572 MOV #HHDATO, RO “GET THE RESULT
1021 005446 174010 STD ACO, (RO)
1022 005450 012701 006722 MOV #HHP10 . R1 :1S IT CORRECT
1023 005454 012702 000004 MOV #4 R2
1024 005460 022021 HH19:  CMP (RO)+, (R1)+
1025 005462 001402 BEQ HH20
1026 005464 000137 006272 JMP @HHHER?
1027 005470 077205 HH20:  SOB R2,HH19

1028 205472 052704 000000 BIS #00000, R4 :FPS CORRECT?
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A ROUND\TRUNK TEST SEQ 0033
1029 005476 020405 cMp R4 RS
1030 005500 001402 BEQ HH21
1031 005502 000137 006340 JMP IMHHERS
1032 STEST THAT N IS SET BY R\T
1033 005506 HH21:
005506 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1034 005510 012704 003200 MOV #2200,R4 SSET FIV, FIV, AND FD
1035 005514 170104 LDFPS R4
1036 005516 012737 005536 001236 MOV #HH22 Y8 TMP?
1037 005524 012700 006652 MOV #HHPS _RO :SET ACO OPERAND
1038 005530 172410 LDD (RO) ,ACO
1039 005532 012700 006652 MOV #HHPS RO SFSPC
1040 005536 172010 HH22:  ADDD (k0) ,ACO “TEST INSTRUCTION
1041 005540 170205 STFPS RS “GET FPS
1042 005542 012700 006572 MOV #HHDATO, RO SGET THE RESULT
1043 005546 174010 STD ACO, (RO)
1044 005550 012701 006732 MOV #HHP11 R ;1S IT CORRECT
1045 005554 012702 000004 MOV #4 R2
1046 005560 022021 HH23:  CMP (RO)+, (R1) +
1047 005562 001402 BEQ HH24
1048 005564 000137 006406 JMp QMHHERS
1049 005570 077205 HH24:  SOB R2 ,HH23
1050 005572 052704 000010 BIS #10,R4
1051 005576 020405 CMP R4 ,RS ;FPS CORREC?
1052 005600 001402 BEQ HH2S
1053 005602 000137 006454 JMP SMHHER10
1054 005606 000137 006742 HH2S:  JMP SNHHDONE
1055 005612 HHERO :
005612 010537 001252 MOV RS,a#$TMP10
005616 010437 001254 MOV R& . HSTMP11
005622 012737 006612 001240 MOV #HHP1 ,a#STMP3
005630 012737 006602 001242 MOV #HHPO , 34 TMPS
005636 012737 006572 001244 MOV #HHDATO , 3#$ TMPS
005644 012737 006622 001246 MOV #HHP2 , NS TMPS
005652 104207 1%: ERROR  +207
005654 000137 006742 JMP a#HHDONE
1056 005660 HHERT :
005660 010537 001252 MOV RS,a¥$TMP10
005664 010437 001254 MOV R4 .a#STMP11
005670 012737 006612 001240 MOV #HHP1 , XS TMP3
005676 012737 006602 001242 MOV #HHPO , a4 TMPS
005704 012737 006572 001244 MOV #HHDATO , 3#$ TMPS
005712 012737 (06622 001246 MOV #HHP? , a¥STMPG
005720 104211 1%: ERROR  +211
005722 000137 006742 JMP #HHDONE
1057 005726 HHEROO :
005726 ©10537 001252 MOV RS, 3¥$TMP10
005732 010437 001254 MOV R4 .aNSTMP11
005736 012737 006612 001240 MOV #HHP1 , a¥STMP3
005744 012737 006602 001242 MOV #HHPO , 34$ TMP4
005752 012737 006572 001244 MGV #HHDATO , 3#STMPS
005760 012737 006622 001246 MOV #HHP2 , XS TMPS
005766 104210 1%: ERROR  +210
005770 000137 006742 JMP #HHDONE
1058 005774 , HHER? :
005774 010537 001252 MOV RS,a¥$TMP10
006000 010437 001254 MOV R4 . a#$TMP11




(KFPBAD
n

1059

1062

1064

FP17F FLTG PNT PRT B

ROUND\TRUNK TEST

006004 012737
006012 012737
006020 012737
006026 012737
006034 104207
006036 000137

006042 010537
006046 010437
006052 012737
006060 012737
006066 012737
006074 012737
006102 104214
006104 000137

006110 010537
006114 010437
006120 012737
006126 012737
006134 012737
006142 012737
006150 104207
006152 000137

006156 010537
006162 010437
006166 012737
006174 012737
006202 012737
006210 012737
006216 104216
006220 000137

006224 010537
006230 010437
006234 012737
006242 (12737
006250 012737
006256 012737
006264 104215
000137

010537
006276 010437
006302 012737
006310 012737
006316 012737
006324 012737
006332 104207
006334 000137

006340 077537
006344 010437
006350 012737
006356 012737
006364 012737

006662
006652
006572
006642

006742

001252
001254
006662
006652
006572
006642

006742

001252
001254
006712
006702
006572
006672

006742

001252
001254

MACRO M1111

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244

1%:

HHER3:

1%:

HHERS :

1%:

HHERS :

1%:

HHERG:

1%:

HHER?7 :

1%:

HHERS :

MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
E RPOR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

0%
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MCV
MOV
MOV
MOV
ERROR
JMP

MCV
MOV
MOV
MCV
MOV

-

|
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3
5

#HHPG , NS TMP3
#HHPS , ¥ S TMPS
#HHDATO ,a# S TMPS
#HHPS , ¥ TMPE
+207

a#HHDONE

RS,a#$TMP10

R4 ,a¥STMP1
#HHPG , NS TMP3
#HHPS , WS TMPS
#HHDATO, a#$TMPS
#HHPS XS TMP6
+214

a#HHDONE

RS,a#$TMP10

R4 ,ANSTMPT 1
#HHPY , NS TMP3
#HHPS , NS TMP4
#HHDATO , a#$TMP5
#HHP7 , XS TMP6
+207

a#HHDONE

RS ,a#$TMP10

R4 ,aNSTMP11
#HHPY , a#% TMP3
#HHP8 , WS TMP4
#HHDATO, a#$TMP5
HHHP7 , a#$TMP6
+216

a#HHDONE

RS.a#$TMP10

R4, aNSTMP11
#HHP9 ,a#S$TMP3
#HHPB , NS TMP4
#HHDATO , a#$TMPS
#HHP7 ,a# S TMP6
+215

a#HHDONE

RS .a#$TMP10

R4, a#STMP11
#HHPB , aX$TMP3
#HHPB , a#$ TMP4
#HHDATO, a#$ TMPS

RS.,a#$TMP10

R4, a¥S$TMP11
#HHPB ,a# S TMP3
#HHPS , a#$ TMP4
#HHDATO , a#$ TMPS

SEQ 0034
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n ROUND\TRUNK TEST

012737
104212
000137

010537
010437
012737
012737
012737
012737
104207
000137

010537
010437
012737
012737
012737
012737
104213

006722
006742

001252
001254
006652
006652
006572
006732

1065

1067 006522
1068 006526
1069 006532
1070 006534
1071 006536
1072 006542
1073

1074 006546
1075 006550
1076 006552
1077 006556
1078 006560

036660
011637 001236
022626
170201
010137
170301
010137
104217
000137
000000

000000
000000
000000
000452
125252
125252

0 125253
E 000252
6

001240
001242
006742

J
18=SEP=79 13:43 PAGE 9-16

MACRO M1111
001246 MOV #HHP 10, an S TMPE
ERROR  +212
JMP a#HHDONE
HHERS:
MOV RS,a#$TMP10
MOV R4 ,a#8TMP11
001240 MOV #HHPS ,a#$TMP3
001242 MOV #HHPS , NS TMP4
001244 MOV #HHDATO , a#$ TMP5
001246 MOV #HHP11 ,a#8TMPG
1%: ERROR +207
JMP a#HHDONE
HHER10:
MOV RS.,a#$TMP10
MOV R4, a¥$TMP11
001240 MOV #HHPS ,a#S TMP3
001242 MOV #HHPS , NS TMPS
001244 MOV #HHDATO ,a# S TMPS
001246 MOV #HHP11 ,a#8 TMPS
1%: ERROR 4213
JMP a#HHDONE
HHTRAP: MOV a#S$TMP2 R3
ADD #2 ,R3
CMP R3, (SP)
BEQ 1%
JMP a#F PSPUR
1%: MOV (SP) ,a#$TMP?2
CMP (SP)+,(SP)+
STFPS R1
MOV R1.,a#$TMP3
STST R1
MCV R1,a#8$TMP4
2%: ERROR  +217
JMP a#HHDONE
HHDATO: 0
0
0
0
HHPO: 452
125252
125252
125253
HHP1: 252
125252
125252
125252
HHPZ2: 600
0
0
0
HHP3: 400
0
0
0
HHPS : 0
0

SEQ 0035

;WAS THE TRAP TO 244
sON THE INSTRUCTION
;BEING TESTED?

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

JHHPO + HHP1 WITH
;PROPER NORMAL | ZATION

JHHPO + HHP1 WITH
:BAD NORMAL | ZATION
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\TRUNK TEST

000000
000000
100200
000000
000000
000000

¥

it L UL

006736 000000

006742 104412

006744 000004

006746
006746 104413
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0
0
HHPS : 800200
0
0
HHP6 : 300
0
0
HHP7 : 100000 :HHP7 = HHPB + HHP9
8 2 = HHPS + HHP6
0
HHPS : 200
0
0
0
HHPO : (1.)00300
¢
HHP10: ‘600 JHHP10 = HHP8 + HHPS
8
HHP11: 600400 JHHP11 = HHPS + HMPS
0
0
HHDONE :
RSETUP :GO INITIALIZE THE FPS AND STACK; AND
JSEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
:VIRTUAL CONSOLE SWITCH REGISTER (HAS
;THE USER TYPED CONTROL G?).
.'.'."..".....'..'..‘...‘.."".......'.....'.'..'.."'...'..-'..
J*TEST 2 OVER\UNDER TEST

L

;*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

s*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 FIv=0).

*

'.".t...'tt...t...tt.....'-...ﬁ..ttt.tttttit.i.tt't.'.'."..i..'i

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

SEQ 0036




Vi
VIS N
~
wi
H

7104
7106
7112

7122
7124

— e e d ) d d d d e ) —d ) ) ) —d ) ) - —d ed — e e e e e e e e e D e D e e e D e o D D D D

SETRIRTCBIRIRRATRBIIY FUNINIITEIRERER2B3BTF
g
g

3883388388

8
NN
-
o

NNNN
—t
'S

RS N Y N W — — —— " Y — g S e T e T ey — d e ) ) ) D i e i ) - i ) - —d o b

SO
R —

200
3 007202
1204 007206
1205 007210
1206 007214
1207 007216
1208 007220

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

104413
012704
170104
012737
012737
012700
172410
012700
172010
170000
012700

(KFPBAD FP11F FLTG PNT PRT B
OVER\UNDER TEST

000200
007004
010036
011610

011610

011540
011620
000004

010134
000006

010202

001200
007112
007130
011610

011610

011540
010250

001236
000002

036660
001236

011540
011620
000004

010316
100006

010366

MACRO M1111
001236
000244
GG2:
GG3:
GG4:
GGS:
001236
000244
GG6:
GG7:
1%:
GG8:
GG9:

L 3
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MOV #200,Ré

LDFPS R4

MOV #GG2 ,ansTMP?
MOV #GGERO, a#FPVECT
MOV #GGP5 RO

sCLEAR FIU, FIV, AND SET FD

;SET ACO OPERAND

LDD (RO) LACO

MOV #GGPS RO :FSRC

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

MOV #GGDATO, RO
STD ACO, (RO)
MOV #GGP6,R1
MOV #4 R2

CMP (RO)+, (R1)+
BEQ 6G4

JMP MNGGERT

SOB R2,GG3

JGET THE RESULT
;IS IT CORRECT

BIS #6,R4 :FPS (ORRECT?
CMP R4 .RS
BEQ 6GS5

JMP ¥GGERZ
;TEST OVERFLOW WITH TRAPS ENABLED

(FIlv =1

LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
MoV #1200,R4 ;CLEAR FIU, SET FIv, AND FD

LDFPS R4

% #GGE, AN TMP?
MOV #GG7 ,aMFPVECT

MOV #GGPS RO :SET ACO OPERAND

LDD (RO) .ACO
MOV #GGPS ,RO SFSPC
???? (RO) ,ACO “TEST INSTRUCTION

MOV #GGDATO,RO
STD ACO, (RO)
JMP a#GGER3
MOV a#$TMP2 R3

ADD #2.R3
cMP R3, (SP)
BEQ 1%

JMP a#f PSPUR

MOV (SP) ,a#$TMP?2
CMP (SP)+,(SP)+
STFPS RS

MOV #GGDATO,RO
STD ACO, (RO)

MOV #4 R2
CMP (ROY+, (R1)+

;GET THE RESULT
2IS IT CORRECT

BEQ GG9
JMP a#GGERS

S08 R2,GG8

BIS #100006 , R4

CMP R4 ,RS ;FPS CORRECT?
BEQ 1%

JMP A#GGERG

SEQ 0037
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T2

OVER\UNDER TEST

209 007224

b anh o anb wd aud wib o axd
V00 OIS WNN=O

S
288

PRNNONNON NN
NN
~N
~
Y

228 007310
229 007312
230 007316
231 007322
232 007324
233 007326
234 007332
1235 007334
1236 007340
1237 007342
1238 007344
1239
1240
1241 007350
007350
1242 007352
1243 007356
1244 007360
1245 007366
1246 007374
1247 007400
1248 007402
1249 007406
1250 007410
1251 007412
1252 007416
1253 007420
1254 007424
1255 007430
1256 007434
1257 007436
1258 007440
1259 007444
1260 007450
1261 007452
1262 007454
1263 007460

— D e e e D ) e D ) e D D — ) ) b - — —d b _»

012704

170305
020405
001402
000137

104413
012704
170104
012737

012700
174010

000010
010320

000200
007300
010434
011560

011570

011540
011620
000004
010532
000004

010600

002200
007406
007424
011560

011570
011540

010646
001236
000002

801558

011540

M 3
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001236
000244

001236
000244

18: MOV #10,R4
;CHECK FEC
STST RS
CMP R4 ,R5
BEQ GG10

JMP AH¥GGERS
;CHECK UNDER FLOW CONDITION WITH
: TRAPS DISABLED (FIU = 0)

GG10:
LPERR
MOV #0200,R4
LDFPS  R&
MOV #GG11,a48TMP?
MOV #GGER?7 , @#FPVECT
MOV #GGP2,R0O
LDD (RO) ,ACO
MOV #GGP3,RO
GG11: ADDD  (RO),ACO
STFPS RS
MOV #GGDATO,RO
STD ACO, (RO)
MOV #GGP6,R1
MOV #4 R2
GG12: CMP (RO)+, (R1)+
BEQ GG13
JMP MGGERS
GG13:  SOB R2,GG12
BIS #4 R4
CMP R4 RS
BEQ GG14
JMP SHGGERY
-CHECK UNDERFLOW CONDITI
:TRAP ENABLED (FIU = 1)
GG14:
LPERR
MOV #2200,R4
LDFPS R4
MOV #GG15, 348 TMP?
MOV #GG16., a#FPVECT
MOV #GGP2.R0
LDD (RO) ,ACO
MOV #GGP3 RO
GG15: ADDD  (R0O).ACO
CFCC
MOV #GGDATO, RO
STD ACO, (RO)
JMP  SHGGER10
GG16: MOV arsTMP2 R3
ADD #2,R3
CMP (SP),R3
BEQ 1%
JMP a#FPSPUR
1$: MOV (SP) ,a#$TMP2
CMP (SP)+, (SP)+
STFPS RS

MOV #GGDATO,RO
STD ACO, (RO’

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

;SET ACO OPERAND
sFSRC

sTEST INSTRUCTION
;GET FPS
;GET THE RESULT

;IS IT CORRECT

;FPS CORRECT?

ON WITH

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

;SET ACO OPERAND
sFSPC

sTEST INSTRUCTION

;GET FPS
;GET THE RESULT

SEQ 0038




CKFPBAQ FP11F FLTG PNT PRT B
T2 OVER\UNDER TEST

264 007462 012701 011630
265 007466 012702 000004
266 007472 022021

268 007476 000137 010714

70 007504 052704 100000

2

;

%73 007514 000137 010762
275 007520 012704 000012
276
2
2
2
2

78 007526 020405
80 007532 000177 001272

286 007546 012737 007574
287 007554 012737 011076
288 007562 012700 011560

290 007570 012700 011640

3 007600 012700 011540

007606 012701 011620
007612 012702 000004

1

]

;

1

]

]

;

]

1

1

1

1

1

1

1

1

1

1

1

1

}284 007540 012704 000200
1

1

1

1

1

1

1

1

1

1

1

1

1

}

} 007630 052704 000004
)
1

294
295
296
297
298
299 007622 000137 011174
300
301
302
303
304

007640 000137 011242
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MOV #GGP7 ,R1
MOV #4 R2

GG17: CMP (ROY+, (R1)+
BEQ GG18
JMP NGGERT 1
GG18:  SOB R2,GG17
BIS #100000, R4
CMP R4 RS
BEQ 2
- JMP MGGER12
1%: MOV #12 R4
:CHECK FEC
STST RS
CMP R4 RS
BEQ GG19

JMP @GGER13
;CHECK UNDERFLOW CONDITION WITH
;DISABLED (FIU = 0)

GG19:
LPERR
MOV #0200 ,R4
LDFPS  Ré&

001236  » MOV #GG20, aNSTMP2
000244 MOV #GGERT4 , #FPVECT

MOV #GGP2 R0
LDD (RO) ,ACO
MOV #GGP8,RO

GG20: ADDD  (RO),.ACO
STFPS RS
MOV #GGDATO, RO
STD ACO, (RO)
MOV #GGP6,R1
MOV #4 R2

GG21: CMP (RO)+, (R1)+
BEQ 6G22
JMP QHGGER1S

GG22: SOB R2,GG21
BIS #4 Ré
CMP R4 RS
BEQ 6G23

JMP d#GGERT6

;IS IT CORRECT

sFPS CORRECT?

TRAPS

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

:SET ACO OPERAND
;FSPC

;TEST INSTRUCTION
;GET FPS

;GET THE RESULT

;1S IT CORRECT

;FPS CORRECT?

SEQ 0039




(KFPBAD FP11F FLTG PNT PRT B
12 OVER\UNDER TEST

1306

MACRO M1111

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

JCHECK UNDERFLOW (ONDITION WITH TRAP

SEQ 0040




C &
CKFPBAD FP11F FLTG PNT PRT B MACRO M1111 18-SEP-79 13:43 PAGE 11
12 OVER\UNDER TEST SEQ 0041

1308 SENABLED (FIu = 1)
1309 007644 6623:
007644 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1310 007646 012704 002200 MOV #2200,Ré% SSET FIU, FIV, AND FD
1311 007652 170104 LDFPS R4
1312 007654 012737 007702 001236 MOV #GG24 , NS TMP
1313 007662 012737 007720 000244 MOV #GG2S . a#FPVECT
1314 007670 012700 011560 MOV #GGP2.RO :SET ACO OPERAND
1315 007674 172410 LDD (RO) ,ACO
1316 007676 012700 011640 MOV #GGP8, RO :FSRC
1317 007702 172010 GG24: ADDD  (RO),ACO “TEST INSTRUCTION
1318 007704 170000 CFCC
1319 007706 012700 011540 MOV #GGDATO, RO
1320 007712 174010 STD ACO, (RO)
1321 007714 000137 011310 JMP MHGGERT7
1322 007720 013700 001236 GG25: MOV a¥STMP2, RO
1323 007724 700 000002 ADD #2,RO
1324 007730 020016 cMP RO, (SP)
1325 007732 001402 BEQ 1%
1326 007734 000137 036660 JMP a#FPSPUR
1327 007740 011637 001236 1$: MOV (SP) ,a#$TMP?
1328 007744 022626 CMP (SP)+, (SP)+
1329 007746 170205 STFPS RS ;GET FPS
1330 007750 012700 011540 MOV #GGDATO, RO “GET THE RESULT
1331 007754 174010 STD ACO, (RO)
1332 007756 012701 011650 MOV #GGP9 ,R1 ;IS IT CORRECT
1333 007762 012702 000004 MOV #4 R2
1334 007766 022021 6GG26:  CMP (RO)+, (R1)+
1335 007770 001402 BEQ 6627
1336 007772 000137 011356 JMP HGGER18
1337 007776 077205 GG27: SOB R2,6G26
1338 010000 052704 100004 BIS #100004 , R4
1339 010004 020405 c R4 ,RS :FPS CORRECT?
1340 010006 001402 BEQ 1%
1341 010010 000167 001456 JMP GGER20
1342 010014 012704 000012 1$: MOV #12,R4
1343 :CHECK FEC
1344 010020 170305 STST RS
1345 010022 020405 CMP R4 RS
1346 010024 001402 BEQ GG28
}gzg 010026 000167 001372 JMP GGER19
}gég 010032 000137 011660 GG28: JMP a#GGDONE
1351 010036 013701 001236 GGERO: MOV aNSTMP2 R1
1352 010042 062701 000002 ADD #2,R1
1353 010046 020116 CMP R1.(SP)
1354 010050 001402 BEQ 10§
1355 010052 000137 036660 5% JMP a#F PSPUR
1356 010056 108 :
1357 010056 170301 STST  R1
1358 010060 020127 000010 CMP R1,410
1359 010064 001372 BNE 5%
1360 010066 022626 CMP (SP)+,(SP)+
1361 010070 012700 211540 MOV #GGDATO,RO
1362 010074 174010 STD ACO, (RO)
1363 010076 012737 011610 001240 MOV #GGPS , a4$ TMP3




(KFPBAQ FP11F FLTG PNT PRT B

12

5%

1366
1367

3L

1374
1375

OVER\UNDER TEST

010104 012737
010112 012737
010120 012737
010126 104220
010130 {00137

010134

010134 010537
010140 010437
010144 012737
010152 012737
010160 012737
010166 012737
010174 104207
010176 000137

010202

010202 010537
010206 010437
010212 012737
010220 012737
010226 012737
010234 012737
010242 104232
010244 000137

010250

010250 010537
010254 010437
010260 012737
010266 012737
010274 012737
010302 012737
010310 104221
010312 000137

010316 000706
010320

010320 010537
010324 010437

010352 012737
010360 104226
010362 000137
010366

010366 010537
010372 010437
010376 012737
010404 012737
010412 012737
010420 012737
010426 104227
010430 000137

001252
001254
011610
011610
011540
011620

011660

001252
001254
011610

MACRO M1111

001242
001244
001246

001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

1%:

GGER?:

1%:

GGERZ:

1%:

GGER3:

1%:

GGER4 :
GGERS:

1%:

GGERG:

1%:

MOV

MOV
MOV
MOV

ERROR
JMP

MOV
MOV
MCV
MOV
MOV
MOV
ERROR
JMP

D 4
18~-SEP=79 13:43 PAGE 11-1

#GGPS5 , NS TMP4
#GGDATO, a¥$TMPS
#GGP6 , NS TMPE
+220

a#GGDONE

RS, a#$TMP10

R4 ,a4$TMPY 1
#GGPS , a#$TMP3
#GGPS , NS TMP4
#GGDATO, a#$TMPS
#GGP6, NS TMPE
+207

a#GGDONE

R5,a#$TMP10

R4, a¥$TMP11
#GGP5 ,a¥S$TMP3
#GGPS5 , a#STMP4
#GGDATO, a#$TMPS
#GGP6 , NS TMPE
+232

a#GGDONE

RS.a#$TMP10

RG ,a¥$TMP1 1
#GGPS , a#$TMP3
#GGP5 ,anS TMP4
#GGDATO, a#$TMP5
#GGP6 , aNSTMPG
+221

a#GGDONE

GGER1

RS.,a#$TMP10

R4 ,a#ETMP11
#GGPS ,a#STMP3
#GGPS ,a#S TMP4
#GGDATO, a#S TMPS
#GGP6 , ¥ S TMPE
+226

a#GGDONE

RS,a#$TMP10

R4 ,a¥8TMPT 1
#GGPS5 ,a#$TMP3
#GGP5 , aN$ TMPS
#GGDATO, a#$TMP5
#GGP6 , a# S TMPE
+227

¥ GGDONE

SEQ 0042




(KFPBAQ FP11F FLTG PNT PRT B

T2

OVER\UNDER TEST

WWWW
SV
22
RR
S®

P G G G Gt
wh
&H

EEREEREEE

&
O
=
:
~

010526

010532
010532
010536
010542
010550
010556
010564
010572
010574
1392

1393 010600
010600
010604
010610

-
W
28

010710

1396

1397 010714
010714
010720
010724
010732
010740
010746

013701
062701
020116
001402
000137

170301
020127
001372

012737
012737
104224
000137

010537
010437
012737
012737
012737
012737
104207
000137

010537
010437
012737
012737
012737

001236
000002

036660

000012

011540

011570
011560
011540
011620

011660

001252
001254
011570
011560
011540
011620

011660

— —d b — —d D

MACRO M1111

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

GGER7:

5%:
10%:

18:

GGERS:

1%:

GGER9:

1%:

GGER10:

1%:

CGER11:

E
18-SEP=-79 13:43 PAGE 11-¢

MOV
ADD
CMP
BEQ
JMP

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

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MoV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MoV
ERROR
JMP

Mov
MOV
MOV
MOV
MOV
MOV

o~

a#STMP? R
#2,R1

R1, (SP)
10%

a#F PSPUR

R1

R1,#12

5%
(SP)+,(SP)+
#GGDATO,RO
ACO, (RO)
#GGP3 ,aNsTMP3
#GGP2 , aN S TMPS
#GGDATO, a#s TMPS
#GGP6 ,aN S TMPE
+224

a#GGDONE

RS5,a4#8$TMP10

R4 ,a¥$TMP1 1
#GGP3,aW#sTMP3
#GGP2 ,aNSTMPS
#GGDATO, a#$TMP5
#GGP6 , aN$TMPE
+207

a#GGDONE

R5,a#$TMP10

R4 ,aNS$TMPT 1
#GGP3 ,a#$TMP3
#GGP2 ,a#$ TMP4
#GGDATO, a#$ TMP5
#GGP6 , NS TMPG
+232

a#GGDONE

RS.,a#$TMP10

R4 ,aNSTMP11
#GGP3 ,a#$TMP3
#GGP2 ,a#$ TMP4
#GGDATO, a#$TMP5
#GGP7 ,a4STMP6
+225

a#GGDONE

R5,a#$TMPi0

R4 ,aNSTMPT 1
#GGP3,aN$TMP3
#GGP2 , NS TMP4
#GGDATO, a#S$ TMPS
#GGP7 , a#$ TMP6

SEQ 0043




CKFPBAD
T2

1398
1399

1419
1420

FP11F FLTG PNT PRT B

OVER\UNDER TEST

010754 104207
010756 000137

010762

010762 010537
010766 010437
010772 012737
011000 012737
011006 012737
011014 012737
011022 104231
011024 000137

011030 010537
011034 010437
011040 012737
011046 012737
011054 012737
011062 012737
011070 104230
011072 000157

011076 013701
062701
020116
001402
000137

170301
020127
001372
022626
012700
174010

&S

and cnil) b — ) ) ) ) ) cad il d ) =
WNININD = = = —
e]e ¥ N T NTNNTS)

—% b —3 b 3

FRFUNSSNN IBBLRE #
2
-

— D —d —d — e ——d b —d D~ =D —_—d —d - —D — d d ek D D ) D D D

OO DRV = =

N ES SN O

- el il D il e i i e ki cnd i i wnlh b
roorrON

001252
001254
011570
011560
011540
011630

011660

01236
000002

036660
000012
011540

011550
011570
011540
011620

011660

001252
001254
011560
011640
011540
011620

011660
0012

001254
011560

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

1%:

GGER12:

001240
001242
001244
001246

1%:

GGER13:

001240
001242
001244
001246

1%:

GGER14:

5%:
1C%:

001240
001242
001244
001246

1%:

GGER15:

001240
001242
001244
001246

1%:

GGER16:

001240

ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
tRROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
ADD
CMP
BEQ
JMP

STST
CMP
BNE
CMP
MOV
STD

MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV

3

+207
a#GGDONE

RS.,a#$TMP10

R4, a#$TMP11
#GGP3,a#sTMP3
#GGP2 , a#$ TMP4
#GGDATO,a#$ TMPS
#GGP7 ,a#STMP6
+231

a#GGDONE

RS,a#$TMP10

R4 ,aNSTMPIT
#GGP3,ansTMP3
#GGP2 ,a#$ TMP4
#GGDATO, a#$TMPS
#GGP7 ,a#$TMPE
+230

a#GGDONE

a#S$TMP2 ,R1
#2.R1
R1,(SP)
10%

a#f PSPUR

R1

R1,#12

°$
(SP)+,(SP)+
#GGDATO,RO
ACO, (RO)

#GGF1,a#$TMP3
#GGP3 , a#$ TMPS
#GGDATO, a#$TMP5
#GGP6 , NS TMPE
+222

a#GGDONE

RS,a#$TMP10

R4 ,a4$TMP1 1
#GGP2,a#STMP3
#GGP8 ,a#$ TMP4
#GGDATO, a#$TMP5
#GGP6 ,aNS TMPE
+207

a#GGDONE

RS,a#$TMP10
R4 ,a#$TMP1 1
#GGP2, W8 TMP3

SEQ 0044




(KFPBAD FP11F FLTG PNT PRT B

T2

1421
1422

1423
1424

1425
1426

1427
1428

1429
1431
1432
1433
1435
1437

1439
1440

s
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OVER\UNDER TEST
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elololeloleleleBlelole)
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011420

011424
011424
011430
011434
011442
011450
011456
0711464
0711466

011472

011516

—h . - e — — — - — D —d
—d h b b — ) — — — e b
Vi i o
gm\hvn\n ol ar ok o me
oAEBNNO OO n &S~

6

o

012737
012737
012737
104232
000137

010537
010437
012737
012737
012737
012737
104223
000137

010537
010437
012737
012737
012737
012737
104207
000137

010537
010437
012737
012737
012737
012737
104230
000137

011640
011540
011620

011660

001252
001254
011560
011640
011540
011650

011660

001252
001254
011560
011640
011540
011650

011660

001252
001254
011560
011640
011540
011650

011660

001252
001254
011560
011640
011540
011650

011660

MACRO M1111

001242
001244
001246

001240
001242
001244
001246

001240
001242
001244
001246

001240
00124¢
0017244
001246

001240
001242
001244
001246

1%:

GGER17:

1%:

GGER18.

1%:

GGER19:

1%:

GGERZ20:

1%:

GGDATQ:

GGP1:

GGPZ2:

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

MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
ERROR
JMP

MOV
MOV
MOV
MOV
MOV
MOV
CRROR
JMP

2

#GGPS ,a#$ TMPS
#GGDATO, a#$ TMP5
#GGP6 , a¥ S TMPE
+232

a#GGDONE

RS,a#$TMP10

R4, aNSTMPI
#GGP2 ,aNSTMP3
#GGP8 ,a# s TMP4
#GGDATO, a#$TMPS
#GGPY , S TMPE
+223

a#GGDONE

RS,a#$TMP10

R4 ,aNSTMPT 1
#GGP2, NS TMP3
#GGPS ,anS TMPS
#GGDATO, a#$TMPS
#GGP9 , a#$ TMPE
+207

a#GGDONE

RS,a#$TMP19)

RG ,a¥STMP1
#GGP2 ,a#$TMP3
#GGP8 , a# s TMP4
#GGDATO,a#$TMPS
#GGP9 ,aNs TMPE
+230

a#GGDONE

RS .a#$TMP10

R4, a¥S$TMP1 1
#GGP2 ,a#$TMP3
#GGP8 , a#$ TMPS
#GGDATO, a#%sTMP5S
#GGPY NS TMPE
+231

a#GGDONE

SEQ 2045




CKFPBAD FP11F FLTG PNT PRT B
T2 OVER\UNDER TEST

1441 011564 000000
1442 011566 000000
1443 011570 000200
1444 011572 000000
1445 011574 000000
1446 011576 000001

1447 011600 910200
1448 011602 000000
1449 011604 000000
1450 011606 000000
1451 011610 077600
1452 011612 000000
1453 011614 000000
1454 011616 000000
1455 011620 000000
1456 011622 000000
1457 011624 000009
}223 011626 000000

1460 011630 062400
146 011632 000000
1462 011634 000000
1463 011636 000000
1464 011640 000340
1465 011642 000000
1466 011644 000000
1467 011646 000000
1468 011650 000100
1469 0171652 000000
1470 011654 000000
1471 011656 000000
1472 011660

011660 104412

1473
1479
1480C

011662 000004
1481
1482 011664

011664 104413
1483 011666 012704 000200
1484 011672 170104
1485 011674 012700 013300
1486 011700 172410
1487 011702 012700 013310
1488 011706 012737 011714
1489 011714 177420
1490 011716 020027 013314

H &
MACRO M1111 1B8=-SEP=79 13:43 PAGE 11-5

001236

0
0
GGP3: 200
0
?
GGP4: 10200
0
0
GGPS:: 67600 ;OVER FLOW = GGPS + GGPS
0
GGP6: 0 JOVERFLOW RESULT
0 JUNDERFLOW RESULT
0 :GGP6 = GGP4 + GGPS
0 L = GGP3 + GGP2 (FIU = )
; = GGP3 + GGP1
GGP7: 82400 ;GGP7 = GGP3 + GGP2 (FIU = 1)
0
0
GGPS8: 340
0
0
0
GGP9Y: 100
0
0
0
GGDONE :
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?).
.'".."'i*..ﬁiQ.’t.i.’*‘iiﬁttﬁi*l.ﬁﬁt*.-ﬁﬁtﬁ..ﬁ“ﬁﬁﬁi.ﬁ’ﬁtﬁ.t’.ﬁ‘itt.ﬁ
J=TEST 3 LDCFD AND LDCDF TEST

“aTHIS IS A TEST OF LDCFD AND LDCDF.

""ttl.ﬁttltti*tﬁti*'ﬁﬁt*t.iitﬁﬁﬁt.QQttttttttttttlﬁtttl'tti.!ttll!

TST3: SCOPE
:TEST FOR CORRECT AUTO INCREMENT CONSTANT,.
HX1:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
MOV #200,R4
LDFPS R4
MOV #HXP1 RO
LD (RO) ,ACOQ
MOV #HXPZ RO
MOV #HX2 , a4 TMP?
HX2: LDCFD (RO)+,A(CQ

(MP RO, #HXP2 +4 ;1S RO CORRECT

SEQ 0046




(KFPBAG FP11F FLTG PNT PRT B
LDCFD AND LDCDF TEST

T3

1491 011722
1492 011724
1493 011730
1494 011730
1495 011732
1496 011736
1497 011740
1498 011744
1499 011750
752
754
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12034
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22 012046
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28
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vV
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o
iy
g
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3

il e ol e ol i il s el il i ) ol il i) i il il ) D ik i il il i i cnih il ) s i
o
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§

vV v b

XY NWERRN 1R Sv) Swiehs

oo oo
ol e i ch lh i e

RERS ZRoRR8

001402
000137

170205
012700
174010
012701
012702
022120
001415
012701
012700
012702
022120
001402
000137

012700
012737

170001
177420

020027
001402
000137

170205
012700
170011
174010
012701
012702
022120
001415

012701
012700
012702
022110

012656
013270
013360
000004

013310
013270
000004

012716
012746
000200

013014

000200

013300

013310
012056

013320
012676

013270

013370
000004

013360
013270
000004

MACRO M11171

001236

HX3:

HX& :

HXS:

HX6:
HX7:

JNOW
HX8:

HX9:

HX10:

HXT11:

HX12:

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

BEQ
JMP

STFPS
MOV
STD
MOV
MOV
CMP
BEQ
MOV
MOV
MOV
CMP
BEQ
JMP
SOB
JMP
SOR
MOV
CMP
BEQ
JMP
TEST

LPERR

MOV
LDOD

MOV
MOV

SETF
LDCDF

HX3
AMHXERT

RS
#HXDATO,RO
ACO, (RO)
#HXP7 ,R1
#4 R2
(R1)+,(RO)+
HX7

#HXP2 ,R1
#HXDATO,RO
#4 ,R2
(R1)+,(RO)+
HX6
AHXER?Z

R2 ,HX5
a#HXER3

R2 ,HX4
#200,R4

R4 RS

HX8
a#HXERS
LDCDF

MOV #200,R4
LDFPS R4

#HXP1,RO
(RO) ,ACO

#HXP2 RO
#HXS , a4 TMP?

(RO)+,ACO

RO, #HXP2+10
HX10
a#HXERS

RS
#HXDATO,RO

ACO, (RO
#HXP8 ,R1

#4 ,R2
(R1)+,(R0O)+
HX14

#HXP7 .R1
#HXDATO,RO
#4 R2
(R1)+,(RO)

4

:GET FPS
:GET ACO

;SEE IF RESULT IS

JCORRECT

;DID FD GET

s COMPL IMENTED?

;FPS CORRECT?

JSET UP THE LOOP ON ERROR ADDRESS.

sJTEST INSTRUCTION

;WAS A GOOD

s CONSTANT USED
:TO INCREMENT RO?

;GET RESULT

IS IT CORRECT?

;DID FD FAIL TO GET

SEQ 0047
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LDCFD AND LDCDF TEST

13

547 012136
€12140
012144
012146

012152

012154
5 012160

8
9
0
1
2
3
4

vV s B~

1560

1561 012170

012170
1562
1563 012172
1564 012176
565 012200
566 012206

:
!
15
15
1569 012222
1570 012224
1571 012226
1572 012230
1573 012236
1574 012242
1575 012244
1576
1577 012250
012250
1578
1579 012252
1580 012256
1581 012260
1582 012266
1583 012272
1584 012274
1585 012302
1586 012306
1
1
1
1
1
1

28T
elelelele]

vVl
P Qi S i iy

1594 012332

1595 012336

1596

1597

1598 012340
012340

1599 012342

1600 012346

077220

012704
020405
001402
000137

104413

012704
170104
012737
012737
005001
177427
005201
005201
005201
012737
020127
001402
000137

104413

012704
170104
012737
012700
172410
012737
012700
177410

012700
174010
012701

013032
013062

000000

013014

000200

012216
013112

043243

036712
000003

013146

013270
013360
000004

012716

000200

J
MACRO M1111 18=SEP=79 13:43 PAGE 11-7

001236
000004

000004

001236

000004

4

BEQ HX13 ;COMPL IMENTED?
JMP a#HXERG

HX13: SOB R2 HX12
JMP A#HXER7

HX14: SOB R2.HX11

MOV #0 ,R4 ;FPS CORRECT?
(MP R4 RS
BEQ HX15

JMP A#HXERS
;TEST GR7 IMMEDIATE MODE CONSTANT

HX15:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
MOV #200,R4
LDFPS R4 :SET FD
MOV HHX16, a4 TMP?
MOV #HXERS ,a#ERRVECT
CLR R1
4X16: LDCFD  #5201,ACO
HX165: INC R1
INC R1
INC R1
MOV #(CPSPUR ,a#ERRVECT
CMP R1,43 :SEE IF PC WAS
BEQ HX17 :CORRECT
JMP a#HXER10
HX17:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
MOV #200,Ré4
LDFPS R4

MOV #HX18, 48 TMP?
MOV #HXP6 RO
LDD (RO) ,ACO
MOV #CPSPUR ,@#ERRVECT
MOV #HXP2 RO

HX18: LDCFD (RO) ,ACO

MOV #HXDATO,RO

STD ACO, (RO) JGET RESULT.
MOV #HXP7 ,R1
MOV #4 R2
HX19:  (MP (RO)+,(R1)+ ;IS RESULT CORRECT?
BEQ HX20

JMP a#HXER2
HX20:  SOB R2.HX19

éLS?T LDCFD WITH NEGATIVE OPERAND
" LPERR SSET UP THE LOOP ON ERROR ADDRESS.

MOV #200,R4
LDFPS R4

SEQ 0048
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13 LDCFD AND LDCDF TEST SEQ 0049
1601 012350 012737 012370 001236 MOV #HX22, ANSTMP?
1602 012356 012700 013350 MOV #HXP6 -RO
1603 012362 172410 LDD (R0) ,ACO
1604 012364 012700 013330 MOV #HXPS, RO
1282 012370 177410 WX22: LDCFD  (RO),ACO
1607 012372 012700 013270 MOV #HXDATO, RO
}ggg 012376 174010 STD ACO, (RO) :GET RESULT
1610 012400 012701 013340 MOV #HXPS .R1
1611 012404 012702 000004 MOV #4 ,R2
1612 012410 022120 HX23:  CMP (R1)+.(RO)+
}g}z 012412 001415 BEQ HX26
1615 012414 012701 013360 MOV #HXP7 .R1
1616 012420 012700 013270 MOV #HXDATO, RO
1617 012424 012702 000004 MOV #4 ,R2
1618 012430 022120 HX24:  CMP (R1)+. (RO)+ :WAS SiGN INCORRECT
1619 012432 001402 BEQ HX25
1620 012434 000137 013200 JMP MHXERT1
1621 012440 077205 HX25:  SOB R2,HX24
}ggi 012442 000137 013220 JMP HFIXERT2
}ggg 012446 077220 HX26: SOB  R2.MX23
1626 :TEST  LDCFD O
1627
1628 012450 HX27:
012450 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1629 012452 012704 000200 MOV #200,R4
}ggg 012456 170104 LDFPS R4
1632 012460 012700 013300 MOV #HXP1 RO
1633 012464 172410 LDD (R0) ,ACO
;g;g 012466 172010 ADDD  (RO) -ACO
1636 012470 012737 012502 001236 MOV #HX28 , NS TMP?
1637 012476 012700 013300 MOV #HXP1 RO
}ggg 012502 177410 HX28: LDCFD  (RO).ACO
}gzg 012504 170205 STFPS RS
1642 012506 012700 013270 MOV #HXDATO RO
}gzz 012512 174010 STD ACO, (RO) -GET RESULT
1645 012514 012701 013300 MOV #HXP1 .R1
1646 012520 012702 000004 MOV #4 R2
1647 012524 022120 HX29:  (MP (R1)+, (RO)+ :1S IT 0?
1648 012526 001402 BEQ HX30
1649 012530 000137 013250 JMP AMHXER13
}22? 012534 077205 HX30:  SOB R2,HX29
1652 012536 012704 000204 MOV #204 R4 :FPS CORRECT
1653 012542 020405 CMP R4 RS
1654 012544 001402 BEQ HX 31

}ggg 012546 000137 012776 JMP A#HXERS




(KFPBAO FP11F FLTG PNT PRT B
3 LDCFD AND LDCDF TEST

1657
1658
1659 012552
2552

2554
2560
2562
2566

12570
012576
1668 012602

}270 012604
1672 012606
1673 012612
1674

1675 012614
1676 012620
1677 012624
1678 012626
1679 012630
1680 012634
1681

1682 012636
1683 012642
1684 012644
1685 012646
1686 012652
1687

1688

1689

1690 012656
1691 012664
1692 012670
1693 012672
1694

1695 012676
1696 012704
1697 012710
1698 012712

1699
1700 012716

01
01
01
01
662
0
01
0

1660
}661
1663
1664
1665
1666
1667

B S N N e e I T I )

104413
012704
170104

012700
172410

012737
012700
177410

170205

012700
174010

012701
012702
022120
001402
000137
077205

012704
020405
001402
000137
000137

012737
010037
104234
000137

012737
010037
104237
000137

012737
012737
012737
104233
000137

012737
012737
012737
104241
000137

010537

000200

013350

012602
013300

013270

013300
000004

013250

000204

012776
013400

013314
001240

013400

013320
001240

013400
013310
013360
013270
013400
013310
013360
013270
013400

001240

MACRO M1111

001c36

001242

001242

001244
001250
001246

001244
001250
001246

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

;SET UP THE LOOP ON ERROR ADDRESS.

:TEST  LDCFD O
HX31:
LFERR
MOV #200,Ré4
LDFPS R4
MOV #HXP6 ,RO
LDD (RO) ,ACO
MOV #HX32, NS TMP?
MOV #HXP1 .RO
HX32: LDCFD  (RO),ACO
STFPS RS
MOV #HXDATO, RO
STD ACO, (RO) :GET RESULT
MOV #HXP1 ,R1
MOV #4 ,R2
HX33:  (MP (R1)+,(RO)+ ;1S IT ZERO?
BEQ HX34
JMP AHXER13
HX34:  SOB R2,HX33
MOV #204 R4 :FPS CORRECT?
CMP R4 RS
BEQ HX35
JMP MHXERG
HX35:  JMP a#HXDONE
;RO INCORRECT
HXER1: MOV HHXP2+4 , a#$ TMP4
MOV RO, a#$TMP3
1$: ERROR  +234
JMP a#HXDONE
HXERS: MOV #HXP2+10 , aNSTMPL
MOV RO, a¥STMP3
18: ERROR  +257
JMP afHXDONE
;REPORT BAD DATA
HXER2: MOV HHXP2 , 3NSTMPS
MOV SHXP7 . NS TMP7
HXER22: MOV #HXDATO, NS TMPE
18: ERROR  +233
JMP #HXDONE
HXER3: MOV #HXP2 , a#$ TMPS
MOV SHXP7 . a#STMP7
HXER33: MOV #HXDATO, a#$ TMPE
1%: ERROR  +241
JMP a#HXDONE
HXERG: MOV RS, A4S TMP3

SEQ 0050
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13 LDCFD AND LDCDF TEST

013002 010437 001242
13006 104240
13010 000137 013400

0
0
013014 010537 001240
813020 010437 001242
0

13026 000137 013400
013032 012737 013310
013040 012737 013370
53 013046 012737 013270
%2 013056 000137 013400
27 013062 012737 013310
28 013070 012737 013370
013076 012737 013270
013104 104243
013106 000137 013400
032716 000001
022716 012222
126 000137 036712
13132 011637 001236
13136 022626
13140 104235
13142 000137 013400
3146 162701 000003

3
3154 012702 012222
3160 010237 001242

13166 010237 001240
13174 000137 013400
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13206 012737 013340

i
i

013270
013400

013250 012737 013300
013256 012737 013300
013264 000137 012732

013270 000000
013272 000000
013274 000000
9 013276 000000
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MACRO M1111

1%:

M 4
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MOV R4 , NS TMP4
ERROR  +240
JMP a#HXDONE

HXER8: MOV RS,a#$TMP3

1%:

MOV R4 ,aN$TMPS
ERROR  +242
JMP a#HXDONE

001244 HXER6: MOV #HXP2 ,a#$ TMP5

001250

MOV #HXP8 ,aN#STMP7

001246 HXER66: MOV #HXDATO, a¥STMPE

1%:

ERROR  +244
JMP a#HXDONE

001244 HXER7: MOV #HXP2 , NS TMPS

001250
001246

MOV #HXP8 ,aN$TMP7
MOV #HXDATO, a#$TMPE

1%: ERROR  +243
JMP a#HXDONE
HXER9: BIT #1,(SP) ;SEE IF IT
BNE 1% ;AN ODD ADDRESS
CMP #HX165, (SP)
BEQ 1%
JMP a#CPSPUR
1%: MOV (SP) ,a#$TMP?2
CMP (SP)+,(SP)+
2%: ERROR  +235

JMP a#HXDONE

HXER10: SUB #3.R1
/1

1%:

MOV #HX165 ,R2

SUB R1.R2
MOV R2. a¥STMP3
ERROR  +236

001244 HXER11: MOV #HXPG , NS TMPS

001250

MOV #HXPS ,aNSTMP7
JMP a#HXER2?2

001244 HXER12: MOV #HXPS , QNS TMPS

001250
001246 -

MOV #HXPS , a8 TMP7
MOV #HXDATO, a#STMPE
ERROR  +245

JMP a#HXDONE

001244 HXER13: MOV #HXP1 , a4 TMPS

001250

HXDATC:

MOV #HXP1 ,a#$ TMP7
JMP MHXER22

SEQ 0051
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13 LDCFD AND LDCDF TEST SEQ 0052

1770

1771 013300 000000 HXP1: O

1772 013302 000000 0

1773 013304 000000 0

};;g 013306 000000 0

1776 013310 000577 HXP2: 577

1777 013312 177776 177776

1778 013314 177777 177777

1779 013316 177776 177776

1780 013320 005201 HXP3: 5201

1781 013322 000000 0

1782 013324 000000 0

1783 013326 000000 0

1784 013330 100577 HXP4: 100577

1785 013332 177776 177776

1786 013334 177777 177777

787 013336 177776 177776

1788 013340 100577 HXPS5: 100577

1789 013342 177776 177776

1790 013344 000000 0

1791 013346 000000 0

1792 013350 000252 HXP6: 252

1793 013352 125252 125252

1794 013354 125252 125252

};gg 013356 125252 125252

1797 013360 000577 HXP7: 577

1798 013362 177776 177776

1799 013364 000000 0

1800 013366 000000 0

1801 013370 000577 HXP8: 577

1802 013372 177777 177777

1803 013374 000000 0

}ggg 013376 000000 0

1806 013400 HXDONE :

013400 104412 ; RSETUP 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?).

1807

1808

1809

1817 _

1818 DA AR R AR R AR AN AR R A AR AR A A AR AN AR AN AR R AR AR R R AR AR AR AR AR RN

S*TEST 4 CMPD TEST

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

. %

g -'tﬁtt"iﬁ.t*tttttttttttti'tt*titttitl (3222222203222 222222222322

e 013402 000004 TST4:  SCOPE .
1820 ;TEST THE CMPD INSTRUCTION WITH (FSRC=AC=0)




(KFPBAQ FP11F FLTG PNT PRT B
14 CMPD TEST

1821 013404

013404 10441
1822 013406 00473
1823 01341
1824

1825

3
14

~n

RRRRRRER
FREENS
8RS

o
R
g

g
~NO,

(ololelelelele

G- G G G

4

%

1834 013450 000000 000000
013456 000000

1835 013460 025252

1836 013462 052525

1837 013464 125252

1838 013466 052525

1839 013470 000200

1840 013472 000200

1841 013474 000210

}gﬁ% 013476 104003

013500 104413
13502 004737 014216
13506 000000 000000

000000
13516 125252

8

851 013524 125252
1852 013526 000200
1853 013530 000210
1854 013532 000200
1855 013534 104004
1856

1857

1858 013536
013536 104

1859 013540 004 014216

0
013552
013554 000000 000000
013562 000000

013564
0
0
0

g
g

e

MACRO M111
AAAT :
LPERR
JSR
000000 1%: .WORD
000000 2%: .WORD
3%: 200
204
200
4%: ERROR
;TEST CMPD WITH
AAA? :
LPERR
JSR
000000 1%: .WORD
2%: 25252
52525
125252
52525
3%: 200
200
210
(%: ERROR
;TEST CMPD WITH
AAAZ:
LPERR
JSR
000000 1%: .WORD
2%: 125252
125252
52525
125252
3%: 200
210
200
A ¥ ERROR
sTEST CMPD WITH
AAAS :
LPERR
JSR
1%: 25252
52525
125252
52525
000000 2%: . WORD
3%: 200
210
200
4%: ERROR

B S
18=-SEP=79 13:43 PAGE 11-12

;SET UP THE LOOP ON ERROR ADDRESS.

PC,a#(MPSUB

0.0,0,0 ;ACO

0.0.0.0 ;FSRC ’
;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
;ERROR FPS

+1 ;FPS ERROR

(AC=0) AND FSRC POSITIVE.

;SET UP THE LOOP ON ERROR ADDRESS.

PC,a#CMPSUB

oooaooo ;AC
:FSRC
:FPS BEFORE EXECUTION
SFPS AFTER EXECUTION
*ERROR FPS

+3 :FPS ERROR

(AC=0) AND FSR(C NEGATIVE

;SET UP THE LOOP ON ERROR ADLRESS.

PC,a#CMPSUB

0.0,0.0 :AC
:FSRC
;FPS BEFORE EXECUTION
:FPS AFTER EXECUTION
:ERROR FPS

+4 :FPS ERROR.

(FSRC=0) AND AC POSITIVE

:SET UP THE LOCP ON ERROR ADDRESS.

PC,a#(MPSUB
;AC

0.0,0.0 :FSRC

;FPS BEFORE EXECUTION
sFPS AFTER EXECUTION
JERROR FPS

+5 ;FPS ERROR

SEQ 0053
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T4 CMPD TEST SEQ 0054
1869
1870
1871 ;TEST CMPD WITH (FSRC=0) AND AC NEGATIVE
1872 013574 AAAS :
013574 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
1873 013576 004737 014216 JSR PC.a#CMPSUB
1874 013602 125252 1%: 125252 ;AC
1875 013604 125252 125252
1876 013606 052525 52525
1877 013610 125252 125252
1878 013612 000000 000000 000000 2%: .WwORD 0.,0,0,0 ;FSRC
013620 000000
1879 013622 000200 3%: 200 ;FPS BEFORE EXECUTION
1880 013624 000200 200 ;FPS AFTER EXECUTION
1881 013626 000210 210 ;ERROR FPS
}gg% 013630 104006 4%: ERROR  +6 ;FPS ERROR
1884 ;TEST CMPD WITH AC POSITIVE AND FSRC NEGATIVE
1885 013632 AAAG :
013632 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
1886 013634 004737 014216 JSR PC.a#CMPSUB
1887 013640 052525 $: 52525 ;AC
1888 013642 125252 125252
1889 013644 052525 52525
1890 013646 125252 125252
1891 013650 125252 2%: 125252 ::FSRC
1892 013652 052525 52525
1893 013654 125252 125252
1894 013656 052525 52525
1895 01 000200 3%: 200 ;FPS BEFORE EXECUTION
1896 013662 000210 210 sFPS AFTER EXECUTION
1897 013664 000200 200 ;ERROR FPS
}ggg 013666 104007 48: ERROR  +7 ;FPS ERROR
1900
1901 ;TEST CMPD WITH AC NEGATIVE AND FSRC POSITIVE
1902 013670 AAA7 :
013670 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
1903 013672 004737 014216 JSR PC.a#(MPSUB
1904 013676 125252 1%: 125252 ;AC
1905 013700 052525 52525
1906 013702 125252 125252
1907 013704 052525 52525
1908 013706 052525 2%: 52525 ;FSRC
1909 013710 125252 125252
1910 013712 052525 52525
1911 013714 125252 125252
1912 013716 000200 3%: 200 ;FPS BEFORE EXECUTION
1913 01372¢ 000200 200 ;FPS AFTER EXECUTION
1914 013722 000210 210 ;ERROR FPS
}g}g 013724 104010 4%: ERROR  +10 :FPS ERROR.
1917 ;TEST (MPD WITH AC POSITIVE AND FSRC POSITIVE
1918 ;AND EAC LESS THAN EFSRC.
1919 013726 AAAS :
013726 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
1920 013730 004737 014216 JSR PC,a#(MPSUB




CKFPBAO FP11F FLTG PNT PRT B
CMPD TEST

T4

1921 013734
1922 013736
1923 013740
1924 013742
1925 013744
1926 013746
1927 013750
1928 013752
1929 013754
1930 013756
1931 013760
1932 013762
1933
1934
1935
1936 013764
013764
1937 013766
1938 013772
1939 013774
1940 013776
1941 014000
1942 014002
1943 014004
1944 014006
1945 014010
1946 0146012
1947 014014
1948 014016
1949 014020
1950
1951
1952 014022
014022
1953 014024
1954 014030
1955 014032
1956 014034
1957 014036
1958 014040
1959 014042
1960 014044
1961 014046
1962 014050

012345
067654
032101
023456
023456
076543
021012
034567

014216

014216

MACRO M1117

1%:

2%:

3%:

4(%:

;TEST CMPD WITH A
AAAG :

1%:

2%:

3%:

(%

D 5
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12345
67654
32101
23456
23456
76543
21012
34567
200

200

210

ERROR

LPERR
JSR
45676
56321
12345
67654
34567
65432
101234
56765
200
210
200
ERROR

+11

PC.a#(MPSUB

+12

JAC

sFSRC

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

Q‘POSITIVE, FSRC POSITIVE AND EAC GREATER THAN EFSRC

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

sFSRC

;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
sERROR FPS

A;E?B (MPD WITH AC POSITIVE, FSRC POSITIVE AND AC EQUAL TO FSRC

1%:

2%:

3%:

LPERR
JSR
12345
67012
34567
012345
12345
67012
34567
012345
200

PC,a#(MPSUB

;SET UP THE LOOP ON ERROR ADDRESS.
;AC

;FSRC

;FPS BEFORE EXECUTION

SEQ 0055




(KFPBAD FP1TF FLTG PNT PRT B
CMPD TEST

T4

1964 014052
1965 014054
1966 014056
1967
1968
1969
1970 014060
014060
1971 014062
1972 0146066
1972 014070
1974 014072
1975 014074
1976 014076
1977 014100
1978 014102

1987 014116

014116
1988 014120
1989 014124
1990 014126
1991 014130
1992 014132
1993 014134
1994 014136
1995 014140
1996 014142
1997 014144
1998 014146
1999 014150
2000 014152

2001
2002
2003
2004 014154
014154
2005 014156
014162
2007 014164
014166
014170
014172
014174
014176
014200
014202
014204
014206
014210

LT

SIS
B T . e )
NOWVNEBWN=O

000204
000200
106013

104413
012345

014216

014216

014216

MACRO M1111

204
200

(%: ERROR

18=SEP=79 13:43 PAGE

+13

E S
12

JFPS AFTER EXECUTION
;ERROR FPS
;FPS ERROR

;TEST (MPD WITH AC POSITIVE, FSRC POSITIVE, EAC EQUAL TO EFSRC,
;AND FSRC GREATER THAN AC.

AAATT:
JSR

LPERR

PC.a#(MPSUB

1%:

2%:

3%:

(%:

12345
67012
34567
012345
12345
70123
45670

ERROR +14

sSET UP THE LOOP ON ERROR ADDRESS.

JAC

sFSRC

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

sTEST CMPD WITH AC POSITIVE, FSRC POSITIVE, EAC EQUAL TO EFSRC,

;AND AC GREATER THAN FSRC.
AAA12:

1%:

2%:

3%:

(%:

LPERR

JSR PC.a#(MPSUB

54321
76543
21076
54321
54321
65432
107654
32107
200
210
200
ERROR  +15

;TEST CMPD WITH AC NEGATIVE,
AND AC GREATER THAN FSRC(

AAA13:

LPERR

JSR

1%: 112345

PC.,a#(MPSUB

2%:

3%:

4%:

43210
76543
21076
112345
54321
07654
32107
200
210
200

ERROR  +16

SET UP THE LOOP ON ERROR ADDRESS.

sAC

:FSRC

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

FSRC NEGATIVE, EAC EQUAL TO EFSRC,

;sSET UP THE LOOP ON ERROR ADDRESS.

: AL

sFSRC

;FPS BEFCRE EXECUTION
:FPS AFTER EXECUTION
:ERROR FPS
;FPS ERROR

—_—

SEQ 0056
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T4 CMPD TEST

2018

2046 014216

2047
2048 014220
2049 014224
2050
2051 014226
2052 014234
2053 014236
2054
2055 014240
2056 014242
2057
2058 014246
2059 014250

2060
2061 014252
2062
2063 014254

2064

2065 014260
2066 014264
2067 074270
2068 014276
2069 014302
2070 014306
2071 014310
2072

2073

2074 014312

012601

016100
170100

012737
010100
172410

010100
062700

000240
173410

170205
016104

010137
010137
062737
010537
010437
020405
001410

026105

2019
202? 014212 000137 014406

000020

014250

/000010

000022

001240
001242
000010
001244
001246

000024

F_5
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001236

001242

JMP

a#AAADONE

JFINJSHED CMPD TEST.

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

- JSR PC,
’ ACARG: .WORD X, X
: F SRCARG: .WORD X, X
: FPSB: .WORD X

3 FPSA: . WORD #

: FPSE: .WORD ¥

: ERR: ERROR +X
2 CONT:

c;(vsus
"X *FSRC OPERAND

xx 8

;AC OPERAND

;FPS BEFORE EXECUTION
;FPS AFTER EXECUTION
;ERROR FPS

:FPS ERROR

;RETURN ADDRESS

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

;FPSB IS LOADED INTO THE FPS. THE INSTRUCTION, CMPD, IS EXECUTED.
;AFTER THE EXECUTION THE FPS IS CHECKED AGAINST FPSA. IF IT IS A MAT(H
;THEN THERE WAS NO ERROR AND CONTROL IS RETURNED TO CONT. IF

;THE FPS IS INCORRECT IT IS COMPARED WITH FPSE IN AN ATTEMPT TO ANALYSE
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

;AND CONTROL IS PASSED TO CONT.

;THE FAILURE.

CMPSUB: MOV

MOV
L.DFPS

MOV
MOV
LDD

MOV
ADD

NOP
1%: CMPD

STFPS
MOV

MOV
MOV
ADD
MOV
MOV
(MP
BEQ

(MP

(SP)+.R1

20(R1) ,RO
RO

#1%,NSTMP?
R1,RO
(RO) ,ACO

R1,R0O
#10,R0O

(RO) ,ACO
RS
22(R1) R4

R1,3/$TMP3
R1. a4 TMP
#10, ¥ TMP4
RS, a#'$ TMPS
R4 . aNSTMP6
R4 -RS

3%

24(R1) RS

PICK UP A POINTER TO THE

s ARGUMENTS.

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

;SAVE ADDRESS OF CMPD INSTRUCTION.
JGET ADDRESS OF AC OPERAND.
;LOAD ACO OPERAND

;COMPUTE FSRC OPERAND
.ADDRESS

sFOR SCOPING.
JEXECUTE THE TEST INSTRUCTION.

;SAVE FPS AFTER INSTRUCTION.
;GET EXPECTED FPS.

;IF INCORRECT SET UP FOR
;AN ERROR CALL.

JWAS FPS CORRECT?
JBRANCH IF YES.

;WAS THE FPS THE SAME

SEQ 0057




(KFPBAD FP11F FLTG PNY

TL

2075
2076
2077
2078
2079
2080
2081

2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
210
2102

2103
2104
2105
2106

it il ol el )
= =8 { €I CD

rnororOrRO NN
T —
rorurORON) —
W= O O

CMPD TEST

014316 001003
014320 062701
014324 000111

014326 104007
014330 000411

014332 012700
01433¢ 174010
014340 010102
014342 012703
014346 022220
014350 001003
014352 077303

014354 000161

014360

014360 010137
014364 012737
14372 104002
014374 000767

014376 000000
014404 000000

014406
014406 104472

014410 000004

014412 104413
014414 012704

PRT B MACRO M1111

000026

014376

000004

000030
001240
014376 001242

000000 000000

040200

2%:

3%:

/.$:

5%:
6%:

7%:

C(MPTMP :

AAADONE :

BNE
ADD
JMP

ERROR

MOV
STD
MOV
MOV

BNE
SOB

JMP

MOV

ERROR
BR

.WORD

RSETUP

G
18-SEP=7G 13:43 PAGE 12-

-

l

JAS THE EXPECTED INCORRECT FPS?

2% JBRANCH IF NO MATCH.
#26 ,R1 :IF THE EXPECTED INCORRECT
;FPS MATCHED THE RESULTANT FPS
(R1) JRETURN TO THE ERROR CALL
;IN THE CALLING ROUTINE.
g; :OTHERWISE REPORT INCORRECT FPS
#CMPTMP,RO ;IF FPS WAS CORRECT MAKE SURE
ACO, (RO) ACO WAS NOT AFFECTED BY CMPD.
R1,R2
#4 R3
(R2)+,(R0O)+
6%
R3,4%
30(R1) ;RETURN
;REPORT ACO MODIF!IED BY (MPD
R1,a#ETMP3
#gMPTHP.a’$TMP4
+
5% ;RETURN
O'O’O'O

;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?).

'"tl’tt'tit*.tt!i..t'.i.i"'..t"ti*'ﬁ.t‘l!'ﬁ..t.t.t.!ttttttttttti

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

“«THIS IS A TEST OF THE DIVD INSTRUCTION WITH A
THE CONDITION 1S CHECKED WITH BOTH

“«TRAP ENABLED AND TRAPS DISABLED.

* %

L*TEST S
. %

;*ZERU DIVISOR.

C AR AR AR AR A A AR AR AR AAA A AT ARARAR A AAAAAAAAARRA AR A AR AR AR A AR AR

75715

SCOPE

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

BRRO :

LPERR
MOV

#40200,R4

UP THE LOOP ON ERROR ADDRESS.
UP FPS

H INTERRUPTS

ABLED.

:S
;S
oW

D

N ———

SEQ 0058




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

15

S 014420

LS Y)
0o ~yor
(= lele
—y —
ol ol
Vo o o)
g AY
N

BIFRFURLES

W
O
o
—
o~
H
pS

2141 014466
2142 014472
2143 014474

2146 014476
014476
2147 014500
2148 014504
2149
2150 014506
2151 014514
2152 014520
2153 014522
2154 014526
2155
2156 014530
2157 014532
2158
2159 014534
2160 014540
2161 014542
2162
2163 014544
2164 014550
2165 014552
2166
2167
2168 014554
014554
2169 014556
2170 014562
2171
2172 014564
2173 014572
2174 014576
2175
2176 014600
2177 014606
2178
2179 014612

170104
012737
012737
012700
172410
012701

174411

170205
170303

012704
020405
001131

012702
020203
001140

04413
12704
70104

-t ) b

012700
174410

170205
170303

012704
020405
001102

-
N

- OO0 =—=OO =O=
N2 NSO

N oo oo
£33 233 332

~N ——
o

£H
o

014664
014450
015070

015070

140204

000004

040200

014526
015100

015070

140200

000004

-

H 5
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000244
001236

BBR1:

. TEST DIVD WITH

BRA?

001236

BRR3:

;TEST DIVD WITH
BRB4 :

001236

000244

BBRS :

LDFPS
MOV
MOV
MOV
LDD
MOV

DIVD

STFPS
STST

MOV
(MP
BNE

MOV
(MP
BNE

LPERR
MOV
LDFPS

MOV
MOV
LDD
MOV
DIVD

STFPS
STST

MOV
CMP
BNE

MOV
(MP
BNE

LPERR
MOV
LDFPS

MOV
MOV
LDD

MOV
MOV

DIVD

R&

#BBBERT ,a#FPVECT;SET UP FOR ANY FP INTERRUPTS.
#BBR1, NS TMP?

#888P1 RO ;SET UP ACO = 0

(RO) ,ACO

#88RP1 ,R1 JFSRC = 0

(R1) ,ACC sTEST INSTRUCTION

RS ;GET FPS

R3 JGET FEC

#140204 ,R4 JEXPECTED FPS.

R4 RS ;1S FPS CORRECT.
BBBERZ ;IF INCORRECT BRANCH.
#4 ,R2 JEXPECTED FEC.

R2,R3 ;IS FEC CORRECT?
BBBER3 ;IF INCORRECT BRANCH.

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

;20200.R4 ;LOAD FPS WITH TRAPS DISABLED.
#BBB3 , AN TMP2

#888P2 ,RO ;JSET UP ACO OPERAND (NON ZERO).
(RO) ,ACO

#888P1,R0 ;FSRC=0

(RO) ,ACO

RS ;GET FPS.

R3 ;GET FEC.

#140200,R4 JEXPECTED FPS.

R4 RS ;IS FPS CORRECT?

BBBERZ ;IF INCORRECT BRANCH.

#4 ,R2 JEXPECTED FEC.

R2.R3 :WAS FEC CORRECT?

BBBER3 sIF INCORRECT BRANCH.

FSRC=0) AND TRAPS ENABLED.
;SET UP THE LOOP ON ERROR ADDRESS.

;zOO.Ré JSET UP FPS. TRAP ENABLED.

#RBR5 , a#s TMP?

#BBBPZ2 RO JSET UP ACO OPERAND (NON ZERO).

(RO) ,ACO

#BBB6,a#FPVECT ;SET UP FOR THE EXPECTED INTERRUPT.
#88BP1,R0O ;FSRC=0

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

SEQ 0059




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

1S

5180 014614
2182 014616
2183
2184 014620
2185
2186
2187

2188 014624
89 014626

o
—
~
o
W
N

014634
14636

14640
014644
2197 014646
2198
2199 014650
2200 014654
2201 014656
2202
2203 014660
2204
2205

2206

2207 014664
2208

2209

2210 014672
2211 014676
2212 014700
2213

2214 014704
2215 014706
221€ 014710
2217 014712
2218 014720
2219 014724
2220 014730
2221 014734
2222 014742
2223

2224 014744
2225

2226

2227 014750
2228 014754
2229 014760
2230 014764
2231 014770
2232 014772
2233

2234

2235 014776
2236 015002

NN NIV

-h i cud b s il i b

KRREN2S
QO O

170000
000502
022716

001402
000137

170205
170303
022626

012704
020405
001040

012702
020203
001047

000137

062737

021637
001402
000137

022626
170303
170205
012737

0000
ERE
WD NN W
NONNNN

OO
g
lele]
oW
WW
NN

014614

036660

100200
006004
015110

000002

001236
036660

000004
001242
001244
001250
140200

615110

001242
001244
001246
001250

015110

001242
001240

MACRO M1111

001236

001240

001246

BBB6 :

1%:

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

;GO REPORT FAILURE, NO TRAP.

;TRAP TO HERE WHEN THE DIVISION BY 0
;JOCCURS. FIRST SEE IF THE ADDRESS OF
;THE TRAP [S 2+THE ADDRESS OF THE TEST
;DIVD INSTRUCTION.

;IF NOT THEN REPORT AN UNEXPECTED
.FP TRAP,

sGET FPS.

;GET FEC.

JRESET THE STACK.

JEXPECTED FPS.
;1S FPS CORRECT?
;IF INCORRECT BRANCH.

JEXPECTED FEC.
;1S FEC CORRECT?
. IF INCORRECT BRANCH.

;OTHERWISE GO TO NEXT TEST. -~

:TRAP HERE IF AN UNEXPECTED INTERRUPT OCCURS.

BBRER1:

1%:

2%:

JREPORT
BBBER?Z:

1%:

JREPORT
BBBER3:

CFCC

B8R BRBERSG

(MP #8RR5+2, (SP)
BEQ 1%

JMP A#F PSPUR
STFPS RS

STST R3

CMP (SP)+,(SP)+
MOV #100200,R4
(Me R4 RS

BNE BRBER?

MOV #4 ,R2

CMP R2,R3

BNE BRBER3

JMP a#BRBDONE
ADD #2,ANETMP?
CMP (SP) ,a#$TMP?2
BEQ 1%

JMP a#F PSPUR
CMP (SP)+,(SP)+
STST R3

STFPS RS

MOV #s a8 TMP3
MOV R3,a#$TMP4
MOV RS ,a#$TMP5S
MOV RO,a#$TMP7
MOV #160200, 48 TMP6
ERROR +17

JMP a#BBBDONE
FPS INCORRECT:

MOV RS ,a#$TMP4
MOV R4 ,a#$TMPS
MOV RO a#S$TMPE
MOV R1,a#$TMP7
ERROR  +20

JMP a#B38DONE
FEC INCORRECT:

MOV R3,a¥8TMP4
MOV R2.a#$TMP3

;SEE IF THE INTERRUPT C(
;DURING THE EXECUTION OF THE DIVD
;INSTRUCTION BEING TESTED.

CURRED

;IF NOT REPORT UNEXPECTED FP TRAP.

:RESET THE STACK.
:GET FEC.

:GET FPS.
:EXPECTED FEC.

;REPORT (BUT FD) FAILED RESULTING IN AN FP TRAP
;WITH TRAPS DISABLED.

SEQ 0060
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i ¥
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DIVD WITH (FSRC=0) AND (BUT FD) TEST

2237 015006
2238 015012
2239 015016
2240 015020
2241
2242
2243
2244 015024
2245 015026
2246 015030
2247 015036
2248 015042
2249 015046
2250 015054
2251 015060
2252 015064
2253 015066
2254
2255 015070
015076
2256 015100
015106
2257
2258
2259
2260

oo
— b
WV
— b
il
QO

2261
2262
2270
2271

015112
2272
2273
2274

2275

RNOVNOON S

ASIASIASIASIASTAS I \N I N
BRRR YNy
um-SEoo NON

eolelelelelolelelels)
— i e b b cd i b b
wviviuviuovwviuniunauounui
i ) e il i i o b wd

oo

2284

010037
010137
104021
000137

170303
170205
012737
010337
010537
012737
010037
010137
104022
000410

000000

000000
012345
076543

104412

001246
001250

01%110

000004
001240
001244
100200
001250
001252

000000
054321

000552

067012
000000

067012

00124¢

001246

000000
023456

MOV RO, a#$TMPE

MOV R1,a4$TMP7
1%: ERROR  +21

JMP a#BBBDONE

;REPORT NO TRAP OCCURRED AFTER TRYING TO DIVIDE
:BY 2ERO WITH ALL TRAPS ENABLED.
BBBER4: STST R3 ;GET FEC.
STFPS RS JGET FPS.
MOV R4, NS TMPSL
MOV R3,a#$TMP3
MOV RS . a4$TMPS
MOV #100200, a#$ TMPS
MOV RO,a#$TMP7
MOV R1,a#$TMP10

1%: ERROR  +2¢
BR BBBDONE
B8BP1: .WORD 0,0.0.0
BBBP2: .WORD  12345,54321,23456,76543

BBBDONE :
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?).

';*tttttttttttttlttttt*tiititttk*ttttittﬁittittttttﬁttttttt'ttﬁit

L*TEST 6 DIVF TEST
%

“«THIS IS A TEST OF THE DIVF INSTRUCTION. NOTE THAT A SUBROUTINE IS
:thEBL}g SET UP THE OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE
-. 3 -

*

e 2222232232232 2322322033232 2R 2 2200822 R0t 22 Rl

TST6: SCOPE

EE?§CK DIVF WITH (AC=0).
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,DIVFSUB

1$: .WORD 0.0 :AC

2% : JWORD  12345,67012 *FSRC

3% LWORD 0.0 RES

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

5% : JWORD  12345,67012 *ERROR RESULT

6% : ERRCR  +23 *RESULT BAD.

JTEST DIVF WITH AC POSITIVE, FSRC POSITIVE AND IN ROUND MODE.

SEQ 0061




(KFPBAQ FP11F FLTG PNT PRT B
DIVF TEST

16

2285 015150
015150
2286 015152

2297 015206
2298 015212
2299 015216
2300 015222
2301 015226
2302 015230
2303 015232

2304
2305 015236
2306
2307
2308 015240
015240
2309 015242
2310 015246
2311 015252
2312 015256
2313 015262
2314 015264
2315 015266
2316 015272
2317
2318
2319 015274
015274
2320 015276
2321 015302
2322 015306
2323 015312
2324 015316
2325 015320
2326 015322
2327 015326
2328

2329
2330 015330
015330
2331 015332
2332 015336
2333 015342
2334 015346
2335 015352
2336 015354

104024

104413
004767

015674
177777

000000
177777

002000

015674
177777
000000
125252

177777

015674
000001
000000
000001

K 5
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PC,a#DIVFSUB
65652,125252

65600,0
40252,125252

40052,12525¢2
+24

sSET UP THE LOOP ON ERROR ADDRESS.

JAC

JFSRC

.RES

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

;DIV NORMALIZE FAILURE.

AC POSITIVE, FSRC POSITIVE.

PC.DIVFSUB
76400,0
76400,0
40200,0

140200,0
+25

;SET UP THE LOOP ON ERROR ADDRESS.

JAC

;FSRC

‘RES

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

;SIGN BAD.

BOTH OPERANDS POSITIVE.

PC,a4D]VFSUB
56777177777

56200,0
L2777 177777

2000,2000
+23

sTEST THE DIVF INSTRUCTION:

;SET UP THE LOOP ON ERROR ADDRESS.

sAC

;FSRC

;RES

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

;SET UP THE LOOP ON ERROR ADDRESS.

JAC

:FSRC

:RES

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

sTEST DIVIDE ALGORITHM. TEST ROUND CONSTANT.

ccce:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
(%: 000

000
5%: .WORD
6%: ERROR
;TEST DIVF W!ITH
CCC3:

LPERR

JSR
1%: .WORD
e ¥ .WORD
3%: .WORD
4%: 1000

1000
5%: .WORD
6%: ERROR
sTEST DIVF WITH
CCCé:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 0

0
5%: .WORD
6%: ERROR
CCCS5:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 0

0
5%: . WORD
6%: ERROR
CCC6:

LPERR

JSR
1%: . WORD
2%: . WORD
3%: . WORD
(% 8

PC,a#D]VFSUB
64600.,1
66600,0
36200.,1

;SET UP THE LOOP ON ERROR ADDRESS.

AC

;sFSRC

:RES

;FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.

SEQ 0062




(KFPBAQ FP11F FLTG PNT
16 DIVF TEST

2337 C15356 003000
2338 015362 104023

2352
2353 015420
015420
2354 015422
2355 015426
2356 015432
2357 015436
2358 015442
2359 015444
2360 015446
2361 015452
2362
2363
2364
2365 015454
015454
2366 015456
2367 015462
2368 015466
2369 015472
2370 015476
2371 015500
2372 015502
2373 015506

2384 015542
2385

2386

2387 015544
015544

2388 015546

PRT B

0030G0

015674
177776
000000
177776

003400

015674
125252
000000
107070

107070

015674
000000
000000
125253

125253

015674
000000
000000
000000

000000

015674

S

-
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MACRO M1111
5%: .WORD
6%: ERRCR
:TEST DIVF.

cee?:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
A ¥ 17

0
5%: .WORD
6%: ERROR
:DIVF TEST.
CCC8:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
A ¥ 0

0
c%: .WORD
6%: ERROR
:DIVF WITH AC
CCC9:

LPERR

JSR
1%: .WORD
2%: . WORD
3%: .WORD
4%: 0

0
5%: .WORD
6%: ERROR
:DIVF WITH AC
CCC10:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: . WORD
4%: 7

10
5%: . WORD
6%: ERROR
:DIVF WITH AC
ccc11:

LPERR

JSR

NEGATIVE,

3000, 3000
+23

a4D

VF SUB
§77.
400,
377

77776

C
4
3
i 77776

P 1
3 1
2 0
5 1

3400,3400
+23

PC,a#DIVFSUB
67652,125252

56500,0
51343,10707C

51543,107070
+26

PC,a#DIVFSUB
140400,0
140500,0
040052,125253

140052,125253
+27

PC,a4D]VF SUB
160077.0
40277.0
160000, 0

60000.0
+27

PC,a#DIVFSUB

NEGATIVE AND FSRC

POSITIVE AND FSR(

sERROR RES.

sSET UP THE LOOP ON ERROR ADDRESS.

sAC

JFSRC

;RES

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

;sSET UP THE LOOP OMN ERROR ADDRESS.

;AC

JFSRC

JRES

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.

;ERROR RES.

:DIDN'T INCREMENT THE EXPONENT
JAFTER DIVID NORMALIZATION.

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

;AC

:FSRC

;RES

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

sBAD SIGN.

POSITIVE.

;SET UP THE LOOP ON ERROR ADDRESS.

;AC

:FSRC

;RES

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

;BAD SIGN.

NEGATIVE.

;SET UP THE LOOP ON ERROR ADDRESS.

SEQ 0063
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16 DIVF TEST SEQ 0064

2389 015552 040400 000000 1%: WORD 40400,0 JAC
2390 015556 140500 000000 2%: .WORD  140500.0 *FSRC
2391 015562 140052 125253 3%: WORD 140052,125253 ;RES
2392 015566 000017 4$: 17 :FPS BEFORE EXECUTION.
2393 015570 000010 10 :FPS AFTER EXECUTION.
2394 015572 040052 125253 5%: WORD 40052,125253 ;ERROR RES.
2395 015576 104027 6%: ERROR  +27 ;BAD SIGN.
£303
2398 :TEST DIVF BOTH OPERANDS POSITIVE AND TRUNCATE MODE.
2399 015600 cccie:

015600 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2400 015602 004737 015674 JSR PC,a#D]VFSUB
2401 015606 060100 000001 1%: .WORD 60100,1 :AC
2402 015612 040300 900000 2%: .WORD  40300,0 ,FSRC
2403 015616 060000 000000 3%: .WORD  60000,0 :RES
2404 015622 000052 4%: 52 :FPS BEFORE EXECUTION.
2405 015624 000040 40 :FPS AFTER EXECUTION.
26406 015626 060000 000001 5%: .WORD  60000,1 :ERROR RES.
gzgg 015632 104030 6%: ERROR +30 :TRUNCATION ERROR
2409 :DIVF WITH PRSITIVE OPERANDS AND ROUND MODE.
2410 015634 CCC13:

015634 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2411 015636 004767 000032 JSR PC.DIVFSUB
2412 015642 060100 000001 1$: .WORD 60100.1 :AC
2413 015646 040300 000000 2% : .WORD  40300,0 :FSRC
2614 015652 060000 000001 3%: .WORD 60000,1 ;RES
2415 015656 000005 4%: 5 :FPS BEFORE EXECUTION.
2416 015660 000000 0 :FPS AFTER EXECUTION.
2417 015662 060000 000000 5%: .WORD  60000,0 :ERROR RES.
Sz}g 015666 104031 6%: ERROR  +31 ROUND ERROR.
525? 015670 000137 016120 JMP a#CCCDONE :GO TO NEXT TEST.
2422 :THIS SUBROUTINE, DIVFSUB, IS CALLED TO SET UP, EXECUTE
3252 :AND CHECK THE RESULT OF A DIVF INSTRUCTION. IT IS CALLED THUS:
2425 : JSR PC.a#D]1VFSUB
2426 : ACARG: .WORD X, X :AC OPERAND
2427 : FSRCARG: .WORD  X,X :FSRC OPERAND
2428 : RES: WORD X X ;EXPECTED RESULT
2429 : FPSB: .WORD X :FPS BEFORE EXECUTION
2430 : FPSA: .WORD X :FPS AFTER EXECUTION
2431 : ERRES: .WORD X, X :ERROR RESULT
2432 : ERR: ERROR  +X :RESULT ERROR
gzgz : CONT: :RETURN ADDRESS
2435 :THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
2436 :FPSB IS LOADED INTO THE FPS. THE INSTRUCTION, DIVF IS EXECUTED.
2437 :AFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE
2438 EXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS
2439 ;1S CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
2440 :INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT IT
2441 :1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IF
2442 :THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO

2443 ;THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
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2444

2445

2446

2447

2448 015674 0
2449 015676 0
2450 015702 1
2451 015704 0
2452 015706 1
2453 015710 0
2454 015714
2455 015716
2456 015724
2457 015726

2458
2459 015732
2460
2461 015734

2462 015736
2463 015742

2464

2465 015744
2466 015750
2467

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

2478 016020
2479 016024
2481 016026
2481 016034
2482

2483 016036
2484 016042
2485 016044
2486

2487 016050
2488 016054
2489 016056
2490 016064

2491
2492 016066
2493
2494 016070
2495 0714074
2456
2497 016076
2498 016076

2499 016100
2500

012700
174010

010102
010237
062702
010237
062702
010237
012737
010437
016137

021061
001011
026061
001005

026104
001020
000161

021061
001010
026061
001004

010102
062702
000112

104023
000161

PRT B

000200

000014
015732
000004

000200

016110

001240
000004
001242
000004
001244
016110
001250
000016
000010

000002

000016
000026
000020
000002

000024

000026

MACRO M1111

18-SEP=-79 13:43 PAGE

N
1

-y
2=9

;THEN THE FAILURE IS REPORTED IN DIVFSUB AND CONTROL IS PASSED TO
:$8N56~%F NO ERRORS ARE DETECTED THEN DIVFSUB RETURNS CONTROL

DIVFSUB:

001236

1%:

001246
001252

000012

10%:

000022

cellh sl =il
WHY —
AAR

£RROR
JMP

MOV (SP)+,R1

#200,R0

RO

R1,RO

(RO) ,ACO
14(R1) ,RO
RO
#18,a48TMP2
R1.RO

#4 RO

(RO) ,ACO

Ré
#200,R0
RO

#DIVFT RO
ACO, (RO)

R1,R2
R2.,a¥STMP3
" 0R2
R2,NSTMP4
#4 ,R2
R2,a¥$TMP5

#DIVFT ,aN$TMPE

R4 ,a#$TMP7

16(R1) ,a#$TMP10

(RO),10(RT)
10%

2(R0) ,12(RT)
108

16(R1) ,R4
15%

26(R1)

(RO) ,20(R1)
11%

2(R0) ,22(R1)
1%

R1.R2
#24 R2
(R2)

+23
26(R1)

;GET A POINTER TO THE ARGUMENTS.

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

;ESTABLISH A POINTER TO FSRC.
sTEST INSTRUCTION.

sGET THE FPS.

;SET FD MODE

;GET THE RESULT OF THE DIVF.

;SAVE THE DATA IN CASE OF ERROR.

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

;1S FPS CORRECT?
s IF 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
REPORT AT THE CALLING ROUTINE.

JREPORT RESULT INCORRECT,

SEQ 0065
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16 DIVF TEST SEQ 0066
2501 016104 15%: ;REPORT FPS INCORRECT.
2502 016104 104032 16%: ERROR  +32
%ggz 016106 000774 BR 13%
2505 016110 000000 000000 000000 DIVFT: .wORD 0,0,0,0
016176 000000
2506
2507 016120 CCCDONE :
016120 104412 RSETUP oGO INITIALIZE THE FPS AND STACK; AND

;SEE IF THE USER HAS EXPRESSED

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

2508
2509
2516
2517 ".'.ﬁl"ll.'l"Qﬁltﬁ.Qt'ﬁ.ﬁt'..'t"'ﬁ'.'t‘ﬁ"ﬁQ".‘*'..Qﬁ'.ﬁ"t.t".
' LeTEST 7 DIVD TEST
- %
:#THIS IS A TEST OF THE DIVD INSTRUCTION. NOTE THAT A SUBROUTINE IS
:*USED TO SET UP THE OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE RESULTS.
. %
:':t.ﬁ'..'*'.Q..t'.‘.!'tﬂ'""ﬂ*'.!*""ﬁ't..ﬁt'.'Ql.'t....ﬁﬁ'.t.t'
ser 016122 000004 T§T7:  SCOPE
2519 :DIVD TEST WITH POSITIVE OPERANDS AND IN ROUND MODE.
2520 016124 DDD1:
016124 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2521 016126 004737 016614 JSR PC,a4D]VDSUB
2522 016132 034277 000000 000000 1%: .WORD  34277,0,0,0 ;AC
016140 000000
2523 016142 040277 000000 000000 2$%: .WORD  40277.0,0,0 ;FSRC
016150 000000
2524 016152 034200 000000 000000 3$: .WORD  34200,0,0,0 ;RES
016160 000000
2525 016162 000200 4%: 200 ;FPS BEFORE EXECUTION.
2526 016164 000200 200 :FPS AFTER EXECUTION.
2527 016166 177777 177777 1/7777 S%: JWORD  =1,=1,=1,-1 *ERROR RES.
016174 177777
sgsg 016176 104033 6%: ERROR  +33
2530 ;DIVD WITH AC NEGATIVE AND FSRC POSITIVE IN TRUNCATE MODE.
2531 016200 , DDD2:
016200 104413 LPERR ;:SET UP THE LOOP ON ERROR ADDRESS.
2532 016202 004737 016614 JSR PC,a4D1VDSUB
2533 016206 134277 000000 000000 1%: LWORD  134277,0.0,0  :AC
016214 000000
2534 016216 040277 000000 000000 2$: .WORD  40277,0,0,0 :FSRC
016224 000000
2535 016226 134200 000000 000000 3%: .WORD 134200,0,0,0 ;RES
016234 000000
2536 016236 000207 4$: 207 :FPS BEFORE EXECUTION.
2537 016240 000210 210 *FPS AFTER EXECUTION.
2538 016242 177777 177777 177777 S%: JWORD  =1,=1,=1,=1 *ERROR RESULT.
016250 177777
2539 016252 104033 6%: ERROR  +33

2540
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2541

2542 016254
016254

2543 016256

2544 016262

016270
2545 016272
016300
2546 016302
016310
2547 016312
2548 016314
2549 016316
016324
2550 016326
2551
2552
2553 016330
016330
2554 016332
2555 016336
016344
2556 016346
016354
2557 016356
016364
2558 016366
2559 016370
2560 016372

016400
2561 016402

016404
2565 016406
2566 016412
016420
2567 016422
016430
2568 016432
2569 016436
2570 016442
2571 016444
2572 016446
016454
2573 016456
2574
2575
2576
2577 016460
016460
¢578 016462
2579 016466
016474
2580 016476
016504

177777
177777
104033

104413
004737

000000
100500
000000

PRT B

000332
000000

000000

0i6614
000000

000000

000000

MACRO M1111
DDD3:
LPERR
JSR
000000 1%: .WORD
000000 2%: .WORD
000000 3%: .WORD
A ¥ 250
240
000000 5%: .WORD
6%: ERROR
:DIVD WITH AC
DDD4:
LPERR
JSR
000000 1%: .WORD
000000 2%: .WORD
000000 3%: .WORD
A ¥ 207
210
000000 5%: .WORD
6%: ERROR
;:DIVD TEST.
DDD5:
LPERR
JSR
000000 1%: .WORD
000000 2%: .WORD
3%: .WORD
~ .WORD
4%: 7647
7650
177777 5%: .WORD
6%: ERROR
;DIVD TEST WITH
DDD6:
LPERR
JSR
000000 1%: .WORD
000000 2%: .WORD

C_6
18-SEP=79 13:43 PAGE 12-11

;:DIVD TEST WITH OPERANDS BOTH NEGATIVE AND IN TRUNCATE MODE.

PC,DIVDSUB
134300,0,0,1

140300,0,0.,0
34200,0,0,0

34200,0,0,1
+35

POSITIVE AND FSRC

PC,a#D]VDSUB
34300,0,0,1

140300,0,0.0
134200,0.,0.1

134200.0.0.0
+36

PC,a#DIVDSUB
100400,0.0,0

500.0.0.0

140052.122

2
125252,125252

25
25
-1,-1,-1,-1
+33

AC POSITIVE AND

PC,a#D]1VDSUB
400,0.0.0

100500,0.,0.,0

;SET UP THE LOOP ON ERROR ADDRESS.

sAC

JFSRC

JRES

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

s TRUNCATION ERROR.

NEGATIVE IN ROUND MODE.

sSET UP THE LOOP ON ERROR ADDRESS.

JAC

sFSRC

;RES

sFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
JERROR RES.

;ROUND ERROR.

sSET UP THE LOOP ON ERROR ADDRESS.

;AC

;FSRC

;RES

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
;ERROR RES.

FSRC NEGATIVE IN ROUND MODE.

;SET UP THE LOOP ON ERROR ADDRESS.

sAC
JFSRC

SEQ 0067
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2581 016506 140052
2582 016512 125252
2583 016516 007707
2584 016520 007710
2585 016522 177777

016530 177777
2586 016532 104033
2587

2588
2589 016534

016534 104413
2590 016536 004737
2591 016542 170360
2592 016546 170360
2593 016552 170360
2594 016556 170360
2595 016562 040200

016570 000000
2596 016572 007717
2597 016574 007700
2598 016576 177777

016604 177777
2599 016606 104033

2600
2601 016610 000137
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618

016614
170360
170360
170360
170360
000000

177777

017054

D_ 6
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3% .WORD  140052,125252
.WORD  125252.125253
(%: 7707
7710
177777 5%: WORD  =1,=1,=1,=1
6% : ERROR  +33
:DIVD TEST.
DDD7:
i.PERR
JSR PC,a4D]1VDSUB
1$: .WORD 170360170360
"WORD 170360170360
2%: .WORD 170360170360
"WORD  170360.170360
000000 3$: .WORD  40200,0,0.,0
4%: 7717
7700
177777 5%: WORD =1,-1,=1,-1
6%: ERROR +33

JMP a#DDDDONE

;RES
;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
;ERROR RES.

;SET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC

;RES

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
;ERROR RES.

;GO TO NEXT TEST.

:THIS SUBROUTINE, DIVDSUB, IS CALLED TO SET UP, EXECUTE

sAND CHECK THE RESULT OF A DIVD

INSTRUCTION. IT IS CALLED THUS:

: JSR PC,a#DIVDSUB
3 ACARG: .WORD X X, X, X ;AC OPERAND
: FSRCARG: ,WORD XX, XX sFSRC OPERAND
RES: .WCRD XX, X, X JEXPECTED RESULT
: FPSB: .WORD X ;FPS BEFORE EXECUTION
s FPSA: .WORD W sFPS AFTER EXECUTION
- ERRES: .WORD X, X, X, X ;ERROR RESULT
2 ERR: ERROR +X ;RESULT ERRCR
CONT: :RETURN ADDRESS

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

SEQ 0068
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DIVD TEST

17

2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631 016614
2632 016616
2633 016622
634

2

2635 016624
2636 016626
2637 016630
2638 016634
2639

2640 016636
2641 016644
2642 016646
2643

2644 016652
2645

2646 016654
2647 016656
2648 016662
2649

2650 016664
2651 016670
2652

2653 016672
2654 016674
2655 016700
2656 016704
2657 016710
2658 016714
2659 016720
2660 016726
2221 016732

2662

2663 016740
2664 016742
2665 016746
2666 016752
2667 016756
2668 016760
2669 016762
2670

2671 016764
2672 016770
2673 016772
2674

2675 016776
2676 017000

174410

170204
012700
170100

012700
174010

010102
070237
062702
010237
062702
010237
012737
010437
016137

010102
062702
012703
012705
022223
001006
077503

026104
001023
000161

010102
062702

000200

000030

016652
000010

000200

017044

001240

MACRO M1111

E_6
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;AFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE
JEXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS
;IS CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
; INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT IT
;1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IF
;THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO

;THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES

;THEN THE FAILURE IS REPORTED IN DIVDSUB AND CONTROL IS PASSED TO

s CONT.

;TO CONT.
DIVDSUB:

001236

1%:

001246
001252

2%:

10%:

MOV
LDFPS

MOV
LDD
MOV
LDFPS

MOV
MOV
ADD

DIVD

STFPS
MoV
LDFPS

MOV
STD

MOV
MOV
ADD
MOV
ADD
MOV
MOV
MOV
MOV

MOV
ADD
MOV
MOV
CMP
BNE
S08

CMP
BNE
JYP

MOV
ADD

IF NO ERRORS ARE DETECTED THEN DIVDSUB RETURNS CONTROL

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

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

#1S, a8 TMP?2
R1.R0O
#10,R0

(RO) ,ACO

;SET FD MODE.

;SET UP THE ACO OPERAND.
;LOAD THE FPS.

;ESTABLISH A POINTER TO FSRC.

JEXECUTE THE TEST INSTRUCTION.

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

#DIVDT ,RC
ACO, (RO)

R1,R2
R2,a4$TMP3
#10,R2

R2, NS TMP4
#10,R2
R2,a#$TMPS
#DIVDT ,a#sTMPE
R4 ,a¥S$TMP7
32(R1) ,a#8TMP10

R1.R2
#20,R2
#DIVDT ,R3
#4 RS
(R2)+, (R3)+
;gszs :BRANCH IF RESULT INCORRECT.

32(R1) R4 ;IS FPS CORRECT?
15% JBRANCH IF INCORRECT.
46(R1) JRETURN.

R1.R2 ;WAS INCORRECT RESULT ANTICIPATED?
#34 ,R2

;GET THE RESULT.

. SAVE DATA IN CASE OF ERROR.

;CHECK THE RESULT.

;GET A POINTER TO THE ARGUMENTS.

SEQ 0069
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2677 017004 012703
2678 017010 012705
2679 017014 022223
2680 017016 001005
2681 017020 077503
2682 017022 010102
2683 017024 062702

2684
2685 017030 000112

2686

2687 017032

2688 017032 104033
2289 017034 000161

2690
2691 017040
2692 017040 104034
2693 017042 000774
2694
2695 017044 000000
017052 000000
2696
2697 017054
017054 104472

2698
2699
2707
2708

017056 000004
2709
2710
2711 017060
017060 10441
2712 017062 00473
2713 017066 000000
2714 017072 000000
2715 017076 000000
2716 017102 007517
2717 0 007504
177777
104037

2719 12
2729
2721
2722 017114

017114 104413
2723 017116 004737
2724 017122 071625

PRT B
017044
000G04

000044

000046

000000

017640
000000
000000
000000

177777

017640
034435

F_ 6
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000000

MOV #DIVDT ,R3

MOV #4 RS
11%: CMP (R2)+, (R3)+
BNE 12% :BRANCH IF NO.
S08 RS,11$
MOV R1.R2 :IF THE INCORRECT RESULT WAS
ADD PIANY *ANTICIPATED RETURN TO THE
*ERROR REPORT IN THE CALL ING
JMP (R2) :ROUTINE.
12%: :REPORT RESULT INCORRECT.
13%: ERROR +33
148 : JMP 46(R1)
15%: :REPORT FPS INCORRECT.
16$: ERROR  +34
BR 14$
DIVDT: .WORD 0,0,0,0
DDDDONE :
RSE TUP :GO INITIALIZE THE FPS AND STACK: AND
SSEE IF THE USER HAS EXPRESSED
“THE DESIRE TO CHANGE THE SOF TWARE
*VIRTUAL CONSOLE SWITCH REGISTER (HAS
“THE USER TYPED CONTROL G?).
:.'"Q"'.ﬁ."'.'l"'.""."".ﬁ*.'.."..*..ﬁ‘*.".'.’.."'.."..ﬁ"
S*TEST 10 MULF TEST
.

:*THIS IS A TEST OF THE MULF INSTRUCTION. IT MAKES USE OF A SUBROUTINE
;.AESSE;SUP THE OPERANDS, EXECUTE THE MULF INSTRUCTION AND CHECK THE
J*RESULTS.

et i3 3232223222223 32200 R R R0 RRtRRRRRRR iRl R

7ST10: SCOPE
:MULF WITH (FSRC=AC=0)

EEET:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC, @#MULF SUB
1$: .WORD 0.0 :AC
2% .WORD 0.0 *FSRC
3% .WORD 0.0 ‘RES
L$: 7517 *FPS BEFORE EXECUTION.
7504 “FPS AFTER EXECUTION.
5% : .WORD =1,-1
6% : ERROR  +37
:MULF WITH (FSRC=0).
EEE2:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.

JSR PC.,a#MULF SUB
1%: .WORD  71625,34435 JAC

SEQ 0070
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MULF TEST

2725 017126
2726 017132
2727 017136
2728 017140
2729 017142
2730 017146
2731
2732
2733 017150
017150
273 017152
2735 017156
2736 017162
2737 017166
2738 017172
2739 017174
2740 017176
2741 017202
2742
2743
2744 017204
017204
2745 017206
2746 017212
2747 017216
2748 017222
2749 017226
2750 017230
2751 017232
2752 017236
2753
2754
2755 017240
017240
2756 017242
2757 017246
2758 017252
2759 017256
2760 017262
2761 017264
2762 017266
2763 017272
2764
2765
2766
2767 017274
017274
2768 017276
2769 017302
2770 017306
2771 017312
2772 017316
2773 017320
2774 017322
2775 017326
2776
2777

000013
000004

PRT B

000000
000000

177777

017640
000000
153443
000000

177777

017640
000000
177777
177777

177777

000372
177777
000000
177777

177777

017640
000000
000000
000000

000000

G_6
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0.0
0.0

-1,=1
+37

PC, @#MULF SUB
0,0
071625,153443

’

-1,-1
+37

POSITIVE AND FSRC

PC,34MULF SUB

40200.0
40177 ,-1
40177,-1

140177,
+41

POSITIVE AND FSRC

PC ,MULFSUB
40177 ,-1
40200.,0
40177,-1

37777 ,-1
*02

:FSRC

:RES

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

sSET UP THE LOOP ON ERROR ADDRESS.

;AC

JFSRC

JRES

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

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

AC

:FSRC

;RES

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

;BAD SIGN.

POSITIVE IN TRUNCATE MODE.
;SET UP THE LOOP ON ERROR ADDRESS.

;AC

JFSRC

JRES

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.

JERROR RES.

;ST 252 TO 044 INTO 444 (SUT Y62)
JMUL. NORMAL IZATION FAILURE.

OPERANDS POSITIVE NORMALIZE TEST.

PC ,a#MULF SUB
40100.0
40100,0
40020,0

2%: .WORD
3%: .WwORD
(%: 13

4
5%: .WORD
6%: ERROR
sMULF WITH (AC=0)
EEES:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
(%: 7500

7504
5%: . WORD
6%: ERROR
JMULF WITH AC
EEE4:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
(%: 1

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

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 40

40
5%: . WORD
6%: ERROR
JMULF WITH BOTH
EEEG:

LPERR

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

0
5%: .WORD
6%: ERROR

42040.,0
+43

;SET UP THE LOOP ON ERROR ADDRESS.

sAC

:FSRC

;RES

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION,

;ERROR RES. .
;ST 252 TO 444 INTO 042 (BUT Y6&Z2)
sMUL. NORMALIZATION FAILURE.

SEQ 0071




MULF TEST

2778
2779 017330
017330
2780 017332
2781 017336
2782 017342
2783 017346
2784 017352
2785 017354
2786 017356
2787 017362
2788
2789
2790 017364
017364
2791 017366
2792 017372
2793 017376
2794 017402
2795 017406
¢ % 017410
2/97 017412
2798 017416
2799

2800
2801 017420
017420
2802 017422
2803 017426
2804 017432
2805 017436
2806 017442
2807 017444
2808 017446
2809 017452
2810
2811
2812 017454
0174654
2813 017456
2814 017462
2815 017466
2816 017472
2817 017476
2818 017500
2819 017502
2820 017506
2821

2829 017534

(KFPBAQ FP11F FLTG PNT PRT B

017640
000000
125252
177777

177777

017640

102000

102000

017640
000000
007417
007417

007417

017640

000000
000000

000000

017640
000000
000001
000002

H_ 6
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;MULF WITH BOTH OPERANDS POSITIVE IN ROUND MODE.

:MULF BOTH OPERANDS NEGATIVE IN

EEE7:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 7617

7400
5%: .WORD
6%: ERROR
sMULF WITH AC
EEE8:

LPERR

JSR
1%: .WORD
2%. .WORD
3%: .WCRD
4%: 7

10
7%: .WORD
6%: ERROR
;MULF WITH AC
EEED:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: 0

10
5%: .WORD
6%: ERROR
:MULF WITH BOTH
EEE10:

LPERR

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

0
5%: .WORD
6%: ERROR
EFE1:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: . WORD
4%: 60

PC ,a#MULF SUB
17500,0
23652.125252
2177,=1

-1,-1
+37

POSITIVE AND FSRC

PC,34MULF SUR
40342,0
176542,0

176707,102000

76507,102000
+41

NEGATIVE AND FSRC(

PC,3#MULF SUB
140200,0
7617,7417
107417 ,74617

7417 ,76417
+41

;SET UP THE LOOP ON ERROR ADDRESS.

;RES
JFPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

NEGATIVE IN ROUND MODE.
SET UP THE LOOP ON ERROR ADDRESS.

;AC

JFSRC

JRES

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

;BAD SIGN.

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

JAC

;JFSRC

;JRES

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
sERROR RES.

;BAD SIGN.

OPERANDS NEGATIVE IN ROUND MODE.

PC,a#MULF SUB
164600.0

-154000,0

60400,0

160400,0
+41

PC, @4MUL F SUB
140500, 0
160000 1
60100, 2

:SET UP THE LOOP ON ERROR ADDRESS.

;RES
sFPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.

;ERROR RES.

JBAD SIGN.

ROUND MODE .

;SET UP THE LOOP ON ERROR ADDRESS.
Al

JFSRC

;RES

JFPS BEFORE EXECUTION,
JFPS AFTER EXECUTIUN,

SEQ 0072




(xFPBAQ FP11F FLTG PNT PRT B
110 MULF TEST

2830 01753¢ 060100 000001
2831 017542 104044
2832
2833
2834 017544
017544
2835 017546 004737 017640
2836 017552 060000 000001
2837 017556 140300 000000
2838 017562 160100 000001
2839 017566 007547
2840 017570 007550
2841 017572 16010C 000001
2842 017576 104045
2843
2844
2845 017600
017600 104413
2846 017602 004737 017640
2847 017606 040277 00C000
2848 017612 060COC 000001
2849 01761€¢ 060077 000001
2850 017622 000014
2851 017624 000000
2852 017626 060077 0000C2
Sggz 017632 104044
2855 017634 000167 000224
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881

2882
2883 017640 072601
2884 017642 012700 000200

[I_6
18=SEP=79 13:43 PAGE 13-4

MACRO M1111
5% .WORD 60100, 1
68 : ERROR  +4&
:MULF WITH AC POSITIVE AND fSRC
EEE12:
LQERR PC LFSUB
J
1%: .WORD 60603.1
2% "WORD 1403000
3%: ‘WwORD 1607001
4L$: 7547
7550
5% .WORD  160100,1
6% : ERROR  +45
:MULF WITH AC POSITIVE AND FSRC
EEET3:
LPERR
JSR PC,@#MULF SUB
1%: _WORD  40277.0
2%: .WORD 60000,1
38 "WORD  60077.1
4%: 64
5% : .WORD  60077.2
6% : ERROR  +44

JMP EEEDONE

sERROR RES.
sROUND FAILURE.

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

JAC

:FSRC

;REY

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

; TRUNCATION ERROR.

POSITIVE IN ROUND MOCE.
;SET UP THE LOOP ON ERROR ADDRESS.

AC

;FSRC

;RES

sFPS BEFORE EXECUTION.

:FPS AFTER EXECUT:ION.

:ERROR RES.

JROUND FAILURE. CONSTANT BAD.

;GO TO THE NEXT TEST.

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

JSR PC.,a#MULF SUB
ACARG: .WORD  X.,X :AC OPERAND
FSRCARG: .WORD XX :FSRC OPERAND
RES: .WORD  X,X ;EXPECTED RESULT
FPSB: .WORD X ;FPS BEFORE EXECUTION
FPSA: .WORD X ;FPS AFTER EXECUTION
ERRES: .WORD X, X sERROR RESULT
ERR: ERROR  +X sRESULT ERROR

CONT:

;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

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

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

:THE ERROR CALL AT ERR.

IF THE INCORRECT RESULT DID NOT MATCH ERRES

;THEN THE FAILURE IS REPORTED IN MULFSUB AND CONTROL IS PASSED TO
:$8~E6N{F NO ERRORS ARE DETECTED THEN MULFSUB RETURNS CONTROL

MUL F SUB : MOV

(SP)+,R1
MOV #200,R0

;GET A POINTER TO THE ARGUMENTS,

.SET FD MODE.

.-

SEQ 0073




(KFPBAQ FP11F FLTG PNT
110

MULF TEST

2885 017646
2886 017650
2887 017652
2888 017654
2889 017660
2890 017662
2891 017670
%89% 017672
289 017676
2895

2896 017700
2897 017702
2898 017706
2899

2900 017710
2901 017714

2902

2903 017716
2904 017720
2905 017724
2906 017730
2907 017734
2908 017740
2909 017744
2910 017752
2911 017756
2912

2913 017764
2914 017770
2915 017772
2916 020000
2917

2918 020002
2919 020006
2920 020010
2921

2922 020014
2923 020020
2924 020022
2925 020030

2926
2927 020032
2928
2929 020034
2930 020040
2931
2932 020042
2933 020042
2934 020044
2935
2936 020050

2937 020050
2938 020052

2939
2940 020054
020062

170100
010100
172410
016100
170100
012737
010100
062700

171010

170204
012700
170100

012700
174010

010102
010237

016137

021061
001011
026061
001005

026104
001020
000161

021061
001010
026061
001004
010102
062702
000112

104037
000161

104040
000774

000000
000000

PRT B

000014
017676
000004

000200

020054

001240
0C0004
001242
000004
001244
020054
001250
000016
000010

000002

000016
000026
000020
000002

000024

000026

000000

MACRO M1111

001236

1%:

001246
001252

000012

10%:
000022

—_— 3 —D
oA NN —
PR AN

— b

000000 MULFT:

J_ 6
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LDFPS
MOV
LDD
MOV
LDFPS
MOV
MOV
ADD

MULF

STFPS
MOV
LDFPS

MOV
STD

MoV
MOV
ADD
MOV
ADD
MOV
MOV
MOV
MOV

CMP
BNE
CMP
BNE

CMP
BNE
JMP

CMF
BNE
cMP
BNE
MOV
ADD
JMP

ERROR
JMP

ERROR
BR

.WORD

RO

R1.RO

(RO) ,ACO
14(R1) RO
RO
#1$, NS TMP?
R1,RO

#4 RO

(RO) ,ACO
R4
#200,R0
RO

#MULFT RO
ACO, (RO)

R1.R2

#MULF T, aNSTMPG

R4, aSTMP7

16(R1) ,a#$TMP10

(RO),10(R1)

108
2(R0),12(R1)
108

16(R1) R4
15%

26(R1)
(RO) 20(R1)

2(20) .22(R1)

R1.R2
#24 R2
(R2)

+37
26(R1)

+40
138

0.0,0.0

;LOAD THE A(C OPERAND.
;LOAD THE FPS

;ESTABLISH A POINTER TO FSRC.
sTEST INSTRUCTION.

;GET THE FPS.

;SET FD MODE

;GET THE RESULT OF THE MULF.

;SAVE THE DATA IN CASE OF ERROR.

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

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

;DOES THE INCORRECT RESULT
JMATCH THE ANTICIPATED INCORRECT RESULT.

;BRANCH IF NO.

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

JREPORT RESULT INCORRECT.

;JREPORT FPS INCORRECT.

SEQ 0074
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T1C MULF TEST SEQ 0075
2941
2942 020064 EEEDONE :
020064 104412 RSETUP ;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
;s THE USER TYPED CONTROL G?).
2943
2944
2952
2953 :"ttttttttttttit'ttt*tttttttttttttttttﬁt*ttttttttt*ttiiitttittttt
JxTEST N MULD TEST
J*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.
:'.'ttttttlttttttttttttttttttttttttttttttttttttittttﬁtttttt'ttttttt
— 020066 000004 TST11: SCOPE
2955 JMULD TEST WITH AC POSITIVE AND FSRC POSITIVE.
2956 020070 FFF1:
020070 104413 LPERR JSET UP THE LOOP ON ERROR ADDRESS.
2957 020072 004737 020354 JSR PC,a#MULDSUB
2958 020076 040200 000000 000000 1%: .WORD  40200,0,0,0 ;AC
020104 000000
2959 020106 023777 177777 177777 2%: .WORD 23777,=1,=1,=1 :FSRC
020114 177777
2960 C20116 023777 177777 177777 3%: .WORD 23777.,-1,-1,-1 ;RES
020124 177777
2961 020126 000217 6% 217 ;FPS BEFORE EXECUTION.
2962 020130 000200 200 ;FPS AFTER ECECUTION.
2963 020132 023777 177777 000000 S5%: .WORD  23777,-1,0,0 ;ERROR RES.
020140 000000
2964 020142 104047 6%: ERROR  +47 ;BAD CONSTANT USED IN ALGORITHM
2965 JUSED 24 INSTEAD OF 56.
2967 JMULD TEST WITH BOTH OPERANDS POSITIVE TRUNCATION TEST.
2968 020144 FFF2:
020144 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2969 020146 004767 000202 JSR PC,MULDSUB
2970 020152 065400 000000 000000 1%: .WORD  65400.0,0.,1 ;AC
020160 000001
2971 020162 037577 177777 177777 2%: .WORD 37577,-1,-1,-2 ;FSRC
020170 177776
2972 020172 064777 177777 177777 3%: WORD  64777,-1,-1,-1 ;RES
020200 177777
2973 020202 000247 . 4%: 247 sFPS BEFORE EXECUTION.
2974 020204 000240 240 ;FPS AFTER EXECUTION.
2975 020206 065000 000000 000000 5%: .WORD  65000,0,0,0 ;ERROR RES.
020214 000000
53;? 020216 104050 6%: ERROR  +50 ;TRUNCATION ERROR.
2978 sMULD TEST WITH BOTH OPERANDS NEGATIVE IN ROUND MODE.
2979 020220 FFF3:

020220 104

413 LPERR sSET UP THE LOOP ON ERROR ADDRESS.
2980 020222 004737

020354 JSR PC,a#MULDSUB
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™ MULD TEST SEQ 0076

2981 020226 137577 177777 177777 1%: .WORD 137577,<1,<1.=2 ;AC

020234 177776
2982 020236 165400 000000 000000 2%: .WORD  165400,0,0,1 sFSRC

020244 000001
2983 020246 065000 000000 000000 3%: .WORD  65000,0,0,0 ;RES

020254 000000
2984 020256 007717 4%: 7717 ;FPS BEFORE EXECUTION.
2985 020260 007700 7700 ;FPS AFTER EXECUTION,
2986 020262 064777 177777 177777 S%: WORD 64777,-1,-1,-1 ERROR RES.

020270 177777
2987 020272 104051 6%: ERROR  +51 ;ROUND ERROR.
2989 sMULD TEST WITH AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.
2990 020274 FFF&:

020274 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
2991 020276 004737 020354 JSR PC,a#MULDSUB
2992 020302 017500 000000 000000 1%: LWORD  17500,0.,0,0 ;AC

020310 000000
2993 020312 123652 125252 2%: .WORD 123652.125252 ;FSRC
2994 020316 125252 125252 .WORD  125252,125252
2995 020322 103177 177777 177777 3%: .WORD 103177,-1,-1,-1 :RES

020330 177777
2996 020332 000200 4%: 200 ;FPS BEFORE EXECUTION.
2997 020334 000210 210 ;JFPS AFTER EXECUTION.
2998 020336 103200 000000 000000 5%: .WORD  103200,0,0,0 ;ERROR RES.

020344 000000
2999 020346 104052 6%: ERROR +52 ;ROUND ERROR (BAD CONSTANT).
%88} 020350 000167 000240 JMP FFFDONE
3003 ;THIS SUBROUTINE, MULDSUB, IS CALLED TO SET UP, EXECUTE
gggg JAND CHECK THE RESULT OF A MULD INSTRUCTION. IT IS CALLED THUS:
3006 : JSR PC.,a#MULDSUB
3007 3 ACARG: .WORD X, X,X,X ;AC OPERAND
3008 : F SRCARG: .WORD XXX, X ;FSRC OPERAND
3009 : RES: LWORD X XXX JEXPECTED RESULT
3010 : FPSB: .WORD X ;FPS BEFORE EXECUTION
3011 3 FPSA: .WORD X JFPS AFTER EXECUTION
3012 3 ERRES: .WORD X, X,X,X JERROR RESULT
3013 : ERR: ERROR  +X JRESULT ERROR
gg}g : CONT: JRETURN ADDRESS
3016 ;THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
3017 ;FPSB IS LOADED INTO THE FPS. THE INSTRUCTION, MULD IS EXECUTED.
3018 JAFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE
3019 JEXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS
3020 ;1S CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
3021 s INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT IT
3022 ;1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IF
3023 ;THE INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO
3024 ;THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
3025 ;THEN THE FAILURE IS REPORTED IN MULDSUB AND CONTROL IS PASSED TO
2859 :$8N£6~%F NO ERRORS ARE DETECTED THEN MULDSUB RETURNS CONTROL

3028
3029 020354 012601 MULDSUB: MOV (SP)+ ,R1 ;GET A POINTER TO THE ARGUMENTS.
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MULD TEST

3030 020356
30%; 020362

30

3033 020364
3034 020366
3035 020370
3036 020374
3037

3038 020376

3039 020404
3040 020406

3042 020472
3043
3044 020414

3045 020416
3046 020422
3047

3048 020424
3049 020430
3050

3051 020432
3052 020434
3053 020440
3054 020444
3055 020450
3056 020454
3057 020460
3058 020466
3059 020472
3060

3061 020500

3066 020520
3067 020522

3068

3069 020524
3070 020530
3071 020532
3072

3073 020536
3074 020540
3075 020544

3076 020550
3077 020554

3081 020564
3082
3083 020570

3084
3085 020572
3086 020572

012700
170100

010100
172410
016100
170100

012737
010100
062700

171010

170204
012700
170100

012700
174010

010102
010237
062702
010237
062702
010237
012737
010437
016137

010102
062702
012703
012705
022223
001006
077503

026104
001023
000161

010102
062702
012703
012705
022223

PRT B

000200

000030

020412
000010

000200

020604

001240

001242
000010
001244
020604
001250
000032

000020
020604
000004

000032
000046

000034
020604
000004

000044

MACRO M1111

001236

1%:

001246
001252

2%:

10%:

11%:

M6
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MOV
LDFPS

MOV
LDD
MOV
LDFPS

MOV
MOV
ADD
MULD
STFPS

MOV
LDFPS

STD

#200,R0
RO

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

#1$,aNSTMP?
R1,RO
#10,R0

(RO) ,ACO
R4
#200,R0
RO

#MULDT ,RO
ACO, (RO)

R1.R2
R2,aN$TMP3
#10,R2
R2 ,a¥$TMP4
#10,R2
R2 ,aN$TMP5

#MULDT ,a#$TMP6

R4 ,aNSTMP7

32(R1) ,a#$TMP10

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

R5.,2%

32(R1) R4
15%
46(R1)

R1.R2

#34 ,R2
#MULDT ,R3
#4 RS
gné)+ (R3) +
RS,11$
R1.R2
PN,

(R2)

+246

;SET FD MODE.

;SET UP THE ACO OPERAND.
;LOAD THE FPS.

JESTABLISH A POINTER TO FSRC.

JEXECUTE THE TEST INSTRUCTION.
;GET THE FPS.

;SET FD MODE.

GET THE RESULT.

:SAVE DATA IN CASE OF ERROR.

sCHECK THE RESULT.

JBRANCH IF RESULT INCORRECT.

;1S FPS CORRECT?
;BRANCH IF INCORRECT.
sRETURN.

;WAS INCORRECT RESULT ANTICIPATED?

;BRANCH IF NO.

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

JREPORT RESULT INCORRECT.

SEQ 0077
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MULD TEST

3087 020574
3088

020616

020620

— ed b el wd d b b -‘—18
VO ~NOWVISWN =0
(eolelelelale]
e
§ WA
N&NO«NO

WWWWWWWWW WWWW
b ) ol i w add  d b

000161

104046
000774
000000
000000

104412

—_O =N —
HayNNL

PRT B

000046

000000 000000

021044
000000
000000

000000
177777

021044

N 6
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14%: JMP 46(R1)
15%: JREPORT FPS INCORRECT.
16%: ERROR  +46
BR 14%
MuLDT: .WwORD 0,0,0,0
FFFDONE :
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 (HAS
;THE USER TYPED CONTROL G?).

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

2323832233233 3 22232232330 3280022830332 3322320 2300322000222 30%3

T*TEST 12 SEE COMMENT ABOVE FOR TEST TITLE
. %

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

S

a2 2333232223222 3 32222 00220 R R R332 2R 00022022

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

1111:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC, @#OVUNFNT

1%: .WORD  20200,0 ;AC

2% : .WORD  20000.0 *FSRC

3%: .WORD 0,0 RES

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

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

68 : 12 SFEC
-1 :FLAG

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

8%:

i?TBERFLOU. WITH EXPONENT OF RESULT = =193
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#OVUNFNT

1%: _WORD  10200.0 :AC

2% : .WORD  10000.0 *FSRC

3$: .WORD 0.0 “RES

4$: -WwORC  10000.0 *ERROR RES.

5% : 5013 :FPS BEFORE EXECUTION.

5004 JFPS AFTER EXECUTION.

SEQ 0078
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T2 SEE COMMENT ABOVE FOR TEST TITLE

(v

5 020716
020720
020722

020724
020726
020730

020730
020730

N=00VONOWV SfWNN=LOY \Jg

\nunnl~cnhé;:- J*twbl\bwnzgvi

3157 020774

3160 020774
020774
3161 020776

3170 021032
3172 021034

3173 021036
3174 021040

3179

AN A Y
BRIRRRRTZE

000012
177777
104120

000401
106114

021044
000000
000000
000000
177777

000410

| B, 7
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6%: 1?
7%: ERROR  +120
BR 8%
ERROR  +114
8%:
i?yganou. EXPONENT OF RESULT =
" LPERR
JSR PC, a¥OVUNFNT
1$: LWORD  60200,0
2%: .WORD  60000.0
3%: .WORD 0,0
A ¥ .WORD 60000,0
5%: 0
6
6%: 60
78: ERROR  +121
BR 8$
ERROR +113
8%:
i?YERFLOU' EXPONENT OF RESULT =
" LPERR
JSR PC, a#OVUNFNT
1$: .WORD  60200,0
°%: .WORD 60200,0
38 .WORD 0.0
4$: WORD =1,-1
5%: 6011
6006
6%: 30
7%: ERROR  +122
BR 8s
ERROR  +113
8$: JMP 111DONE

JFEC
JFLAG

;SETTING FIUV OR FIV CAUSES TRAP

;WITH FIU CLEAR.

128

;SET UP THE LOOP ON ERROR ADDRESS.

;AC

JFSRC

;RES
;ERROR RES.

:FPS BEFORE EXECUTION.
sFPS AFTER EXECUTION,

sFEC
;FLA
;ST

130

G
333 T0 136 INTO 116 (BUT FIV).

;SET UP THE LOOP ON ERROR ADDRESS.

sAC

sFSRC

;RES

;JERROR RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

JFEC
:FLAG

JSETTING FIUV OR FIU WITH
;FIV CLEAR CAUSES TRAP.

;GO TO NEXT TEST.

;THIS SUBROUTINE, OVUNFNT, IS USED TO SET UP THE OPERANDS, EXECUTE
sTHE MULF INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
:?8E?¢N?§ ::éEHTaGgULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL

ACARG: .WORD
F SRCARG: . WORD
RES: .WORD
ERRES: .WORD
FPSB: . WORD
FPSA: .WORD
FEC: .WORD

~ s s
¢ X > >

P& & & & & & 4

;AC_OPERAND

:FSRC OPERAND
SEXPECTED RESULT
;ERROR RESULT

sFPS BEFORE EXECUTION
:FPS AFTER EXECUTION
JEXPECTED FEC

SEQ 0079
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g
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PBAO FP11F FLTG PNT PRT B MACRO M1111  18-SEP=79 13:43
SEE COMMENT ABOVE FOR TEST TITLE
3190 : FLAG: .WORD X :0/=1,0VER/UNDER FLOW FLAG
31N : ERR1: ERROR  +X : TRAP ERROR.
3192 : BR CONT
3193 : ERR2: ERROR  +X ;DATA, RESULT ERROR
%}gg : CONT: RETURN ADDRESS
3196 ;THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN
3197 ;THE MULF INSTRUCTION IS EXECUTED. IF NO TRAP OCCURS THEN THE
3198 JRESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
3199 ; COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNFNT RETURNS CONTROL
3200 ;TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNFNT
3201 JREPORTS THIS FAILURE AND THEN RETURNS TO CONT. IF THE RESULT OF THE
3202 :MULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
3203 JANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN
3204 ;THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFNT
3205 ;WILL TRANSFER CONTROL TO THE ERROR CALL AT ERRZ2. OTHERWISE THE
3206 ;RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFNT WILL
3207 ;REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
3208 ;IF A TRAP OCCURS (IT SHOULD NOT) THEN OVUNFNT WILL READ THE FEC.
3209 ;SHOULD THE FEC MATCH THE ANTICIPATED FEC OVUNFNT WILL
3210 ;STORE ALL DATA AND TRANSFER CONTROL TO THE ERROR CALL AT ERR1. IF THE

sFEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNFNT WILL REPORT
;THE ERROR AND RETURN TO CONT. NOTE THAT OVUNFNT USES THE FLAG
;TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN

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

;LOAD ACO, OPERAND.

:SAVE THE DATA PATTERNS IN CASE OF
;ERROR.

sLOAD THE FPS.

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

:TEST INSTRUCTION.
;GET FPS.

:GET FEC.
;SET FD MODE.

3211

3212

3213

%S}g ;UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).
3216 021044 0125601 OVUNFNT : MOV (SP)+,R1
3217 021046 012700 000200 MoV #200,R0

%S}g 021052 170100 LDFPS RO

3220 021054 010100 MOV R1,RO

ggg; 021056 172410 LDD (RO) ,ACO

3223 021060 010102 MOV R1.R2

3224 021062 010237 001240 MOV R2,aAS$TMP3

3225 021066 062702 000004 ADD #4 R2

3226 021072 010237 001242 MOV R2, NS TMP4

3227 021076 062702 000004 ADD #4 ,R2

3228 021102 010237 001244 MOV R2,a#$TMP5

3229 021106 016137 000022 001252 MOV 22(R1) ,a#$TMP10
%Sg? 021114 012737 021444 001246 MOV #OVENTT ,a#$TMP6
3232 021122 016100 000020 MOV 20(R1) ,RO

3233 021126 170100 LDFPS RO

3234 021130 012737 021152 001236 MOV #1$ aNSTMP2
32%2 021136 012737 021336 000244 MOV #25% ,a#FPVECT
3237 021144 010100 MOV R1,RO

;ggg 021146 062700 000004 ADD #4 RO

%52? 021152 171010 1$: MULF (RO) ,ACO

3242 021154 170204 2%: STFPS R4

3243 021156 170305 STST RS

3244 021160 012700 000200 MOV #200,R0

3245 021164 170100 LDFPS RO

3246 021166 012700 021444 MOV #OVFNTT RO

;GET THE RESULT.

SEQ 0080

-t~
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12 SEE COMMENT ABOVE FOR TEST TITLE

3247 021172 174010
3248 021174 010437 001250
%ggg 021200 010537 001254
3251 021204 012700 021444
3252 021210 010102
3253 021212 062702 000010
3254 021216 012703 000002
3255 021222 022022
3256 021224 001015
g%gg 021226 077303
3259 021230 026104 000022
3260 021234 001002

3262 021236 000161 000036

3265 021242 005761 000026

3266 021246 001002

3269 021250 104111
3270 021252 000771
3271

3272 021254
3273 021254
3274 021256 000767
3275

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

STD ACO, (RO)
MOV R4 ,aN$TMP7
MOV RS,a#$TMP11
MOV #OVFNTT RGC
MOV R1,R2
ADD #10,R2
MOV #2,R3

3%: CMP (RO)+,(R2)+
BNE 15%
SO8 R3,3$%
CMP 22(R1) ,R4
BNE 10%

4%: JMP 36(R1)

;REPORT INCORRECT FPS.

10%: TST 26(R1)
BNE 12%

11%: ERROR +11
HR 4%

12%:

13%: ERROR +112
BR 4%

D7

;sCHECK THE RESULT.

;BRANCH IF INCORRECT.

;WAS FPS CORRECT?

;BRANCH IF FPS IS INCORRECT.
;RETURN, TEST COMPLETED.

;WAS THE RESULT OVER OR UNDER FLOW?
;BRANCH [T UNDERFLOW.

;REPORT FPS BAD AFTER OVERFLOW.

;REPORT FPS BAD AFTER UNDERFLOW.

SEQ 0081
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3277

3278 021260
3279 021264
3280 021266
3281 021272
3282 021276
3283 021300

3287 021306
3288 021312
3289 021316

3290
3291 021320
3292
3293
3294

3295
3296 021324
3297
3298

3299 021326
3;80 021330

3301

3302 021332
3303 021332
3304 021334
3305

3306

3307 021336
3308 021340
3309 021344
3310 021346
3311

3312 021352
3313 021354
3314 021360
3315 021362
3316 021364
3317 021370
3318 021372
3319 021376
3320 021400
3321 021404
3322 021410
3323

3324 021412
3325 021414

3326
3327 021420
3328
3329 021422
3330

3331
3332 021426
3333

012700
010102
062702
012703
02?02;

00100
077303

010102
062702
010237
000112

005761

001002

106113
000742

104114
000740

011602
022702
001402
000137

022626
010237
170204
170305
012700
170100
012700
174010
010537
020561
001004

010102
062702

000112
005761

001003

021444

000014
000002

000034
001236

000026

021154
036660

001236

000200
021444

001254
000024

000030

000026

MACRO M1111
T2 SEE COMMENT ABOVE FOR TEST TITLE

3
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;RESULT INCORRECT.

15%:

16%:

17%:

18%:

198
c0%:

IF
38:

AW L]

26%:

27%:

MOV #OVFNTT RO
ADD #1464 ,R2
MOV #2 ,R3
CMP (RO)+, (R2)+
BNE 17%
SOB R3,16%
MOV R1,R2
ADD #34 ,R2
MOV R2, NS TMP?
JMP (R2)
TST 26(R1)
BNE 19%
ERROR  +113
BR 48
ERROR  +114
BR 48

AN FP TRAP OCCURS COME HERE.
MOV (SP) ,R2
CMP #2% ,R2
BEQ 26%
JMP a#F PSPUR
CMP (SP)+,(SP)+
MOV R2, S TMP?
STFPS R4
STST RS
MOV #200,R0
LDFPS RO
MOV #OVFNTT,RO
STD ACO, (RO)
MOV RS,a#$TMP11
CMP R5.24(R1)
BNE 27%
MOV R1,R2
ADD #30,R2
JMP (R2)
ST 26(R1)
BNE 298

;sSEE IF FAILURE IS ANTICIPATED
sFAILURE.

JBRANCH IF NOT ANTICIPATED.

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

JRESULT WAS NOT ANTICIPATED

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

JREPORT RESULT INCORRECT, EXPECTING
;OVERFLOW.

JREPORT RESULT INCORRECT, EXPECTING
JUNDERFLOW.

;GET ADDRESS OF TRAP.

;WAS THE TRAP DURING THE MULF INSTRUCTION?
sBRANCH IF YES.

;OTHERWISE GO REPORT A SPURIOUS

:FP TRAP.

JRESET THE STACK.

;SAVE DATA FOR ERROR REPORT.

:GEY FPS.

;GET FEC.

;SET FD MODE.

;GET THE RESULT.

;WAS THE FEC ANTICIPATED?
JBRANCH IF NOT ANTICIPATED.

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

;THE ERROR WAS NOT ANTICIPATED SO

;1T MUST BE REPORTED HERE. FIRST SEE IF EXPECTED
;OVERFLOW OR UNDER FLOW.

JBRANCH IF EXPECTING UNDERFLOW

SEQ 0082
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333,

3335 021430

3336 021432

3337

3338 021436

3339 021436

33,0 021440

3341

3342 021444
021452

3343

3344 021454
021454

3345

3347
3356
3357
3358

021456
3359

3361 021460

021460
3362 021462
3363 021466
3364 021472
3365 021476

021504
3366 021506

021514
3367 021516
3368 021522
3369 021526
3370 021530
3371 021532
3372 021534
3373 021536
3374 021540
3375 021542
3376 021544

3379 021544
021544

104132

104413

000036

000036

3
MACRO M1111 18-SEP-79 13:43 PAGE 14-1
SEE COMMENT ABOVE FOR TEST TITLE

=

;REPORT TRAPPED ON OVERFLOW WITH F V=0
28%: ERROR  +115
JMP 36(R1)

29%: ;REPORT TRAPPED ON UNDER FLOW WITH FIU=0
30%: ERROR  +116
JMP 36(R1)

000000 -000000 .QVFNTT: .wORD 0,0,0,0

022004
000000

000000
000000

000000

000000
000000

I TIDONE :
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 TRAP DISABLED

e 2222222222220 222222 R R RRRR 222 Rl ll )

D*TEST 13 SEE COMMENT ABOVE FOR TEST TITLE

;*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

;*(HECK THE RESULTS. ’

. %

e 2222222220220 22R22 2R R0ttt Rl sl RR]

TST13: SCOPE
;UNDERFLOW, EXPONENT OF RESULT==129

JJJ1
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC, @40VUNDNT
1%: .WORD  20200,0 :AC
JWORD 127272.0
2%: .WORD  20000,0,0,0 :FSRC
3% .WORD 0,0,0,0 :RES
4$: .WORD 0,0 :ERROR RES.
_WORD 127272.0
5% 200 :FPS BEFORE EXECUTION.
204 *FPS AFTER EXECUTION.
6% : 12 SFEC
-1 JFLAG
7% gﬁROR 5;31 “ST 331 TO 155 INTO 115 (BUT Fluj
" ERROR +132 ;ST 115 (BUT FD)

:UNgERFLOU. EXPONENT OF RESULT = =193
JJJZ:
LPERR JSET UP THE LOOP ON ERROR ADDRESS.

SEQ 0083
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113 SEE COMMENT ABOVE FOR TEST TITLE .

3380 021546 004737 022004 JSR PC , a#OVUNDNT

3381 021552 010200 000000 1$: .WORD  10200,0

3382 021556 123456 000000 "WORD  123456,0

3383 021562 010000 000000 000000 28%: "WwORD 10000,0,0.0
021570 000000

3384 021572 000000 000000 000000 3$: .WORD 0,0.0.0
021600 000000

3385 021602 000000 000000 123456 4$: LWORD 0,0,123456.0
021610 000000

3386 021612 005213 5% 5213

3387 021614 005204 5204

3388 021616 000012 68 : 12

3389 021620 177777 ¥

3390 021622 104133 7%: ERROR  +133

3391 021624 000401 BR 8$

3392 021626 104132 ERROR  +132

gggz 021630 8% :

3395 ;OVERFLOW, EXPONENT OF RESULT

3396 021630 3J3:
021630 104413 LPERR

3397 021632 004737 022004 JSR PC , a#OVUNDNT

3398 021636 060200 900000 1$: LWORD 602000

3399 021642 065432 000000 JWORD  65432.0

34,00 021646 060000 000000 000000 2%: .WORD  60000.0.0.0
021654 000000

3401 021656 000000 000000 000000 3%: .WORD 0,0.,0.,0
021664 000000

3402 021666 000000 000000 065432 4%: LWORD 0,0,65432.,0
021674 000000

3,03 021676 000200 5% : 200

3,04 021700 000206 206 .

34,05 021702 000010 6$: 10

34,06 021704 000000 0

3407 021706 104134 7%: ERROR +134

34,08 021710 000401 BR 8%

2,09 021712 104135 ERROR  +135

3410 021714 8%:

%11

3412

3413 JOVERFLOW, EXPONENT OF RESULT

3414 021714 JJb:
021714 104413 LPERR

3415 021716 004737 022004 JSR PC , @OVUNDNT

3416 021722 060200 000000 1$: .WORD  60200,0

3417 021726 125252 000000 JWORD  125252.0

3418 021732 060200 000000 000000 28%: .WORD  60200,0.,0.0
021740 000000

3419 021742 000000 000000 000000 3$: .WORD 0,0,0.0
021750 000000 ;

3,20 021752 000000 000000 125252 4$: .WORD 0,0,125252,0
021760 000000

3421 021762 006211 5% : 6211

3422 021764 006206 6206

3,23 021766 000010 6% : 10 r

3424 021770 000000 0

3425 021772 104136 7%: ERROR +136

G 7
18-SEP=79 13:43 PAGE 14=2

JAC

JFSRC

JRES

;ERROR RES

JFPS BEFORE EXECUTION.
JFPS AFTER EXECUTION.
2PEC

JFLAG

JSETTING FIUV OR FIV BAD.

;ST 115 (BUT FD)

= 128
:SET UP THE LOOP ON ERROR ADDRESS.
;AC
;FSRC
;RES
:ERROR RES.
;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
;FEC
JFLAG
:ST 333 7O 136 INTO 116 (BUT FIV)
;ST 116 (BUT FD)

= 130
;SET UP THE LOOP ON ERROR ADDRESS.
JAC
sFSRC
:RES
JERROR RES.
128 TR A

JFLAG
JSETTING FIUV OR FIV BAD.

SEQ 0084
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113 SEE COMMENT ABOVE FOR TEST TITLE SEQ 0085
3426 021774 000401 BR 8%
3427 021776 104135 ERROR  +135 ;ST 116 (BUT D)
?’l.gg 022000 0007137 022414 8%: JMP a#JJJDONE ;GO TO NEXT TEST.
3430 ;THIS SUBROUTINE, OVUNDNT, IS USED TO SET UP THE OPERANDS, EXECUTE
%3 sTHE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
3432 ;OPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL

332%2 ;7O IT IS MADE THUS:

3435 S ACARG: .WORD X X, X, X ;AC OPERAND

3436 2 FSRCARG: .WORD X, X X, X ;FSRC OPERAND

337 RES: JWORD  X.X.X.X ;EXPECTED RESULT

3438 3 ERRES: .WORD X, X X, X :ERROR RESULT

3439 3 FPSB: .WORD * JFPS BEFORE EXECUTION
3640 3 FPSA: .WORD X ;FPS AFTER EXECUTION -
341 s FEC: .WORD X ;EXPECTED FEC

342 : FLAG: .WORD X :0/=1,0VER/UNDER FLOW FLAG
343 3 ERR1: ERROR +X ;TRAP ERROR.

3444 2 BR CONT

3445 2 ERRZ: ERROR +X ;DATA, RESULT ERROR
ﬁ:? 3 CONT: ;RETURN ADDRESS

3448 :THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN

349 :THE MULD INSTRUCTION IS EXECUTED. IF NO TRAP OCCURS THEN THE

3450 JRESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
3451 :COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNDNT RETURNS CONTROL
3452 :TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNDNT

3453 JREPORTS THIS FAILURE AND THEN RETURNS TO CONT. IF THE RESULT OF THE
34,54 :MULD IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE

3455 :ANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

3456 :THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNDNT

3457 :WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERWISE THE

3458 ;RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNDNT WILL

3459 :REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.

3460 “IF A TRAP OCCURS (IT SHOULD NOT) THEN OVUNDNT WILL READ THE FEC.

3461 :SHOULD THE FEC MATCH THE ANTICIPATED FEC OVUNDNT WILL

3462 :STORE ALL DATA AND TRANSFER CONTROL TO THE ERROR CALL AT ERR1. IF THE
363 ;FEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNDNT WILL REPORT

3464 ;THE ERROR AND RETURN TO CONT. NOTE THAT OVUNDNT USES THE FLAG

3465 :TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN

;229 :UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).

3468 022004 01.‘_?_601 OVUNDNT : MOV (SP)+ ,R1 ;GET A POINTER TO THE ARGUMENTS.
2469 022006 012700 000200 MOV #200,R0 :SET FD MODE.

gz;? 022012 170100 LDFPS RO

3472 022014 010100 MOV R1,RO ;LOAD ACO, OPERAND.

52;2 022016 172410 LDD (RO) ,ACO

3475 022020 010102 MOV R1.R2 :SAVE THE DATA PATTERNS IN CASE OF
34,76 022022 010237 001240 MOV R2.aNSTMP3 “ERROR.

34,77 022026 062702 000010 ADD #10,R2

34,78 022032 010237 001242 MOV R2,a¥STMP4

34,79 022036 062702 000010 ADD #10,R2

3,80 022042 010237 001244 MOV R2, NS TMPS

3481 022046 016137 000062 001252 MOV 42(R1),a#$TMP10

3482 022054 012737 022404 001246 MOV #OVDNTT ,a# s TMPE
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113

3483

3484 022062
3485 022066
3486 022070

3487 022076
3488

3489 022104
3490 022106
3N :
3492 022112
3493

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

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

3511 022170
3512 022174
3513

3514 022176
3515

3516

3517 022202
3518 022206
3519

3520

3521 022210
3522 022212
3523

3524 022214
3525 022214
3526 022216
3527

3528

3529 022220
3530 022224
3531 022226
3532 022232
3533 022236
3534 022240
35;2 022242

35

3537 022244
3538 022246
3539 022252

010437
010537

012700
010102
062702
012703
022022
001015
077303

026104
001002

000161

005761
001002

104123
000771

104124
000767

012700
010102
062702
012703
022022
001007
077303

010102
062702
010237

000040
022112
022276

000010

000200
022404

001250
001254

022474
000020

000004

00004 ¢

000056

000046

022404

000030
000004

000054
001236

I
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SEE COMMENT ABOVE FOR TEST TITLE

001236
000244

1%:
2%:

3%:

4%:

. REPORT

108

11%:

12%:
13%:

SRESULT

15%

-

16%:

MOV 40(R1) RO
LDFPS RO

MOV #1%, NS TMP?
MOV #25%, QMFPVECT
MOV R1.RO

ADD #10,R0
MULD  (RO),ACO
STFPS  R&

STST RS

MOV #200,R0
LDFPS RO

MOV #OVDNTT ,RO
STD ACO, (RO)
MOV R4, I¥STMP7
MOV RS.a#STMP11
MOV #GVDNTT ,RO
MOV R1,R2

ADD #20,R2

MOV #4 R3

CMP (ROY+, (R2)+
BNE 15%

S08 R3,3$

CMP 42(R1) ,R4
BNE 108

JMP 56(R1)
INCORRECT FPS.

ST 46(R1)

BNE 12%

ERROR  +123

BR 4$

ERROR +124

BR 43
INCORRECT.

MOV #OVDNTT ,RO
MOV R1,R2

ADD #30,R2

MOV #4 R3

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

SOB R3,16$

MOV R1,R2

ADD #54 R2

MOV R2, 48 TMP?

-

;LOAD THE FPS.

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

;COMPUTE THE ADDRESS OF FSRC.
:TEST INSTRUCTION.

:GET FPS.

:GE1 FEC.

:SET FD MODE.

sGET THE RESULT.

;CHECK THE RESULT.

JBRANCH IF INCORRECT,

;WAS FPS CORRECT?

;BRANCH IF FPS IS INCORREC(T,.
JRETURN, TEST COMPLETED.

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

;REPORT FPS BAD AFTER OVERFLOW.

JREPORT FPS BAD AFTCR UNDERFLOW.

;SEE IF FAILURE IS ANTICIPATED
sFAILURE.

;BRANCH IF NOT ANTICIPATED.

JERROR WAS ANTICIPATED SO RETURN
;TO THE ERRCR REPORT IN THE CALLING
JROUTINE.

SEQ 0086
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MACRO M1

SEE COMMENT ABOVE FOR TEST TITLE

3540 022256
3541
3542 022260
3543
3544
3545
3546
3547 022264
3548
3549
3550 022266
3551 022270
3552
3553 022272
3554 022272
3555 022274
3556
3557
3558 022276
3559 022300
3560 022304
§§61 022306

62
3563 022312
3564 022314
3565 022320
3566 022322
3567 022324
3568 022330
3569 022332
3570 022336
3571 022340
3572 022344
3573 022350
3574
3575 022352
3576 022354
3577
3578 022360
579

3
3580 022362
3581

3582
3583 022366
3584
3585

3586 022370
3287 022372

3588

3589 022376

3590 022376

3591 022400

3592

3593 022404
022412

3594
3595 022414

000112
005761

001002

104125
000742

104126
000740

011602
022702
001402
000137

022626
010237
170204
170305
012700
170100
012700
174010
010537
020561
001004

010102
062702

000112
005761

001003

104127
000161

104130
000161

000000
000000

000046

022114
036660

001236

000200
022404

001254
000044

000050

000026

000056

000056
000000 000000

J 7
111 18=SEP=79 13:43 PAGE 14=5

JMP (R2)
17%: ST 46(R1)
BNE 19%
18%: ERROR  +125
8R 4%
19%:
20%: ERROR +126
BR 4%
;IF AN FP TRAP OCCURS COME HERE.
25%: MOV (SP) ,R2
CMP #2% ,R2
BEQ 26%
JMP a#F PSPUR
26%: CMP (SP)+,(SP)+
MOV R2,a#$TMP?2
STFPS R4
STST RS
MOV #200,R0
LDFPS RO
MOV #OVDNTT RO
STD ACO, (RO)
MOV RS,a#$TMP11
CMP R5,44(R1)
BNE 27%
MOV R1,R2
ADD #50,R2
JMP (R2)
27%: TST 26(R1)
BNE 29%
28%: ERROR  +127
JMP 56(R1)
29%:
30%: ERROR  +130
JMP 56(R1)
OVDNTT: .WwORD 0,0,0,0

JJJDONE :

JRESULT WAS NOT ANTICIPATED

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

JREPORT RESULT INCORRECT, EXPECTING
;OVERFLOW.

—

JREPORT RESULT INCORRECT, EXPECTING
sUNDERFLOW.

;GET ADDRESS OF TRAP.

:WAS THE TRAP DURING THE MULF INSTRUCTION?
;BRANCH IF YES.

;OTHERWISE GO REPORT A SPURIOUS

;FP TRAP.

JRESET THE STACK.

;SAVE DATA FOR ERROR REPORT.

;GET FPS.

:GET FEC.

;SET FD MODE.

;GET THE RESULT.

;WAS THE FEC ANTICIPATED?
;BRANCH IF NOT ANTICIPATED.
;ERROR WAS ANTICIPATED SO

JRETURN TO THE ERROR REPORT OF THE
s CALLING ROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO

;IT MUST BE REPORTED HERE. FIRST SEE IF EXPECTED
;OVERFLOW OR UNDER FLOW.

;BRANCH IF EXPECTING UNDERFLOW

;REPORT TRAPPED ON OVERFLOW WITH FIv=0

;REPORT TRAPPED ON UNDER FLOW WITH FIu=0

SEQ 0087
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13 SEE COMMENT ABOVE FOR TEST TITLE SEQ 0088

022414 104412 RSETUP ;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?).

3596
3597
3810
3611 sTEST TITLE:UNDER/OVERFLOW, USING MULF WITH TRAPS ENABLED
%12 ;.-ttttttlttttttttttttttttttttttttttttttttttttttttttttttt*tttitttt
SxTEST 14 SEE COMMENT ABOVE FOR TEST TITLE
. %
:*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 OVERFLOW OR UNDERFLOW, IS ENABLED SO A TRAP SHOULD
;*0CCUR.
:'"tttttttttttttttttt"t*tttttttttttttttttttt!ltttttttttttttttt'tt
3613 022416 000004 TST14: SCOPE
3614 ;UNDERFLOW, EXPONENT OF RESULT = =129
3615 022420 KKK1: ¢
022420 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3616 022422 004737 022644 JSR PC, a4¥OVUNF T
3617 022426 020123 045676 1$: LWORD  20123,45676 :AC
3618 022432 020200 000000 2%: .WORD  20200.0 *FSRC
3619 022436 000123 045676 38 WORD  123.45676 RES
3620 022442 177777 177777 4%: .WORD -1.-1 ;ERROR RES.
3621 022446 002000 5%: 2000 ;FPS BEFORE EXECUTION.
3622 022450 102004 102004 :FPS AFTER EXECUTION.
3623 022452 000012 6% : 12 SFEC
3624 022454 177777 -] “FLAG
3625 022456 104145 7%: ERROR +145 :ST 331 (BUT FIU) NO TRAP.
3626 022460 000401 BR 8%
3627 022462 104144 ERROR  +144
gggg 022464 8$:
3630 :UNDERFLOW, EXPONENT OF THE RESULT = =193
3631 022464 KKK3:
022464 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3632 022466 004737 022644 JSR PC ,a#0VUNF T
3633 022472 010127 127272 1%: LWORD 10127,127272  :AC
3634 022476 010200 000000 2%: .WORD  10200.0 “FSRC
3635 022502 060127 127272 3$: WORD 60127.127272  :RES
3636 022506 177777 177777 4$: JWORD  =1,=1 *ERROR RES.
3637 022512 007017 5% 7017 *FPS BEFORE EXECUTION.
2638 022514 107000 107000 “FPS AFTER EXECUTION.
2639 022516 000012 6% : 12 SFEC
2640 022520 177777 -t
3641 022522 104146 7%: ERROR +146 ;ST 137 (BUT FIU) NO TRAP.
3642 022524 000401 BR 8$
3643 022526 104144 ERROR +144

3644 022530 8%:
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T14 SEE COMMENT ABOVE FOR TEST TITLE SEQ 0089
3645
3646 :OVERFLOW, EXPONENT OF THE RESULT = 128
3647 022530 KKK :
022530 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3648 022532 004737 022644 JSR PC, @4¥OVUNF T
3649 022536 060252 125252 1%: .WORD 60?52 125252 :AC
3650 022542 060000 000000 2%: .WORD 6000 *FSRC
3651 022546 000052 125252 3% -WORD 000052.125252 *RES
3652 022552 177777 177777 L$: WORD  =1,-1 *ERROR RES.
3653 022556 001000 5% 1000 *FPS BEFORE EXECUTION.
3654 022560 101006 101006 “FPS AFTER EXECUTION.
3655 022562 000010 6$: 10 “FEC
3656 022564 000000 0 ‘FLAG
3657 022566 104147 7%: ERROR +147 :ST 333 (BUT FIV) NO TRAP
3658 022570 000401 BR 13
3659 022572 104143 ERROR  +143
;gg? 022574 8$:
3662 :OVERFLOW, EXPONENT OF RESULT = 130
3663 022574 KKKS :
022574 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3664 022576 004737 022644 JSR PC,a#OVUNFT
3665 022602 060345 067654 1$: .WORD  60345,67654 :AC
3666 022606 060200 000000 2$: .WORD  60200.0 “FSRC
3667 022612 000345 067654 3$: "WORD  345,67654 *RES
3668 022616 177777 177777 4$: WORD =1,-1 *ERROR RES.
3669 022622 007015 5%: 7015 ;FPS BEFORE EXECUTION.
3670 022624 107002 107002 *FPS AFTER EXECUTION.
3671 022626 000010 68 : 10 SFEC
3672 022630 000000 0 _ *FLAG
3673 022632 104150 7%: ERROR  +150 ST 133 (BUT FIV) NO TRAP
3674 022634 000401 BR 8$
3675 022636 104143 ERROR  +143
gggg 022640 000167 000412 8$: JMP KKKDONE
3678 :THIS SUBROUTINE, OVUNFT, IS USED TO SET UP THE OPERANDS, EXECUTE
3679 :THE MULF INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
3680 OPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL
%} TO IT IS MADE THUS:
3683 : ACARG: .WORD X.X ;AC OPERAND
3684 - FSRCARG: .WORD X, X :FSRC OPERAND
3485 : RES: JWORD  X.X :EXPECTED RESULT
2686 3 ERRES: .WORD X.X :ERROR RESULT
3687 : FPSB:  .WORD X :FPS BEFORE EXECUTION
3688 : FPSA: .WORD X ;FPS AFTER EXECUTION
3689 : FEC: WORD X “EXPECTED FEC
3690 : FLAG: .WORD X :0/-1,0VER/UNDER FLOW FLAG
3691 ; ERR1: ERROR  +X *TRAP ERROR.
3692 2 BR CONT
2693 : ERRZ: ERROR +X ;DATA, RESULT ERROR
3328? s CONT: ;RETURN ADDRESS
3696 *THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN
3697 “THE MULF INSTRUCTION IS EXECUTED. IF THE TRAP OCCURS THEN THE
3698 "RESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS

3699 ; COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNFT RETURNS CONTROL
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T4 SEE COMMENT ABOVE FOR TEST TITLE SEQ 0090

3700 :TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNFT

3701 ‘REPORTS THIS FAILURE AND THEN RETURNS TO CONT. THE FEC IS TREATED
3702 :IN THE SAME WAY. IF THE RESULT OF THE

3703 :MULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE

3704 CANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

3705 *THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFT

2706 *WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERWISE THE
3707 :RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFT WILL

3708 *REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
3709 “IF NO TRAP OCCURS CONTROL IS PASSED TO ERRT.

3710 *NOTE THAT OVUNFNT USES THE FLAG

3711 STO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
§§}§ :UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).

3714 022644 012601 OVUNFT: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS.
3715 022646 012700 000200 MOV #200,R0 “SET FD MODE.

g;}g 022652 170100 LDFPS RO

3718 022654 010100 MOV R1,R0O ;LOAD ACO, OPERAND.

g;;g 022656 172410 LDD (RO) ,ACO

3721 022660 010102 MOV R1,R2 :SAVE THE DATA PATTERNS IN CASE OF
3722 022662 010237 001240 MOV R2.a#STMP3 “ERROR.

3723 022666 062702 000004 ADD #4,R2

3724 022672 010237 001242 MOV R2.a¥STMPS

3725 022676 062702 000004 ADD #4.R2

3726 022702 010237 001244 MOV R2.a#STMPS

3727 022706 016137 000022 001252 MOV 22(R1) ,a#$TMP10

gggg 022714 012737 023246 001246 MOV #OVFTT. NS TMPG

3730 022722 016100 000020 MOV 20(R1) ,RO :LOAD THE FPS.

3731 022726 170100 LDFPS RO

3732 022730 012737 022752 001236 MOV #1%, NS TMP2

gggz 022736 012737 022762 000244 MOV #508, I#FPVECT ;SErEgzogus FP TRAP VECTOR IN CASE
3735 022744 010100 MOV R1,R0O *COMPUTE THE ADDRESS OF FSRC.

3;%9 022746 062700 000004 ADD #4,RO

3738 022752 171010 1%: MULF (RO) ,ACO ;TEST INSTRUCTION. SHOULD CAUSE TRAP.
grsg 022754 170000 2$: CFCC

374} 022756 000137 023206 JMP aw25s :FAILURE, NO TRAP,

3743 022762 011602 508 : MOV (SP) ,R2 :TRAP TO HERE AND SEE IF THE PC OF THE
3744 022764 020227 022754 CMP R2,42% “TRAP WAS THAT OF THE MULF INSTRUCTION.
3745 022770 001402 BEQ 518 *BRANCH IF YES.

g;:g 022772 000137 036660 JMP a#F PSPUR *OTHERWISE REPORT SPURIOUS FP ERROR.
3748 022776 022626 51%: CMP (SP)+,(SP)+ :RESET THE STACK

3749 023000 170204 STFPS  R& SGET FPS.

3750 023002 170305 STST RS “GET FEC.

3751 023004 012700 000200 MOV #200.R0 “SET FD MODE.

3752 023010 170100 LDFPS RO

3753 023012 012700 023246 MOV #OVFTT RO :GET THE RESULT.

3754 023016 174010 STD ACO, (RO)

3755 023020 010437 001250 MOV RG , aHSTMP7

3756 023024 010537 001254 MOV RS .a#STMP11
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114 SEE COMMENT ABOVE FOR TEST TITLE SEQ 0091
3757
3758 023030 012700 023246 MOV #OVFTT,RO JCHECK THE RESULT.
3759 023034 010102 MOV R1,R2
3760 023036 062702 000010 ADD #10,R2
3761 023042 012703 000002 MOV #2.R3
3762 023046 022022 3%: CMP (RO)+, (R2)+
3763 023050 001027 BNE 15% :BRANCH IF INCORRECT.
g;gg 023052 077303 SOB R3,3$
3766 023054 026104 000022 CMP 22(R1) .R4 :WAS FPS CORRECT?
g;gg 023060 001014 BNE 108 *BRANCH IF FPS IS INCORRECT.
3769 023062 026105 000024 CMP 24(R1) ,RS ;1S FEC CORRECT?
3770 023066 001002 BNE 5% :IF INCORRECT BRANCH.
gggg 023070 000161 000036 48: JMP 36(R1) *RETURN, TEST COMPLETED.
3773 :REPORT INCORRECT FEC.
3774 023074 005761 000026 5%: TST 26(R1) ;WAS THE RESULT OVERFLOW OR UNDERFLOW?
g;;g 023100 001002 BNE 7% *BRANCH IF UNDERFLOW.
3777 ;REPORT BAD FEC ON EXPECTED OVERFLOW.
3778 023102 104137 6% ERROR  +137
g;gg 023104 000771 BR 4%
3781 023106 7%: ;REPORT BAD FEC ON EXPECTED UNDERFLOW.
3782 023106 104140 8$: ERROR  +140
§;gz 023110 000767 BR 4
3785 ;REPORT INCORRECT FPS.
3786 023112 005761 000026 10%: TST 26(R1) ;WAS THE RESULT OVER OR UNDER FLOW?
g;gg 023116 001002 BNE 12% *BRANCH IF UNDERFLOW.
3789 ;REPORT FPS BAD AFTER OVERFLOW.
3790 023120 104741 11%: ERROR +141
g;g; 023122 000762 BR 4$
3793 023124 12%: ;REPORT FPS BAD AFTER UNDERFLOW.
3794 023124 104142 13%: ERROR +142
3;32 023126 000760 BR 43
3797 ;RESULT INCORRECT.
3798 023130 012700 023246 15%: Moy #OVFTT RO ;SEE IF FAILURE IS ANTICIPATED
3799 023134 010102 MOV R1.R2 *FAILURE.
2800 023136 062702 000014 ADD #14 ,R2
2801 023142 012703 000002 MOV #2 ,R3
3802 023146 022022 168:  CMP (RO)+, (R2) +
2803 023150 001007 BNE 17% :BRANCH IF NOT ANTICIPATED.
gggg 023152 077303 S08 R3,16$
3806 023154 010102 MOV R1.R2 ;ERROR WAS ANTICIPATED SO RETURN
3807 023156 062702 000034 ADD #34 ,R2 :TO TKE ERROR REPORT IN THE CALLING
3808 023162 010237 001236 MOV R2, NS TMP? *ROUTINE.
gg?g 023166 000112 JMP (R2)
3811 023170 005761 000026 17%: TST 26(R1) ;RESULT WAS NOT ANTICIPATED
3812 :S0 ERROR MUST BE REPORTED HERE.
3813 :FIRST SEE IF ARGUMENTS SHOULD
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T4 SEE COMMEMT ABOVE FOR TEST TITLE SEQ 0092

3814 JHAVE RESULTED IN OVERFLOW OR UNDER
3815 ;FLOW BY LOOKING AT THE FLAG.
%g}g 023174 001002 BNE 19% ;BRANCH IF UNDERFLOW EXPECTED.
3818 JREPORT RESULT INCORRECT, EXPECTING
3819 023176 104143 18%: ERROR  +143 ;OVERF.OW.
ggg? 023200 000733 BR 4%
3822 023202 19%: JREPORT RESULT INCORRECT, EXPECTING
3823 023202 104144 20%: ERROR  +144 JUNDERFLOW.
gggg 023204 000731 BR 48
3826 ;1F NO FP TRAP OCCURS COME HERE.
3827 023206 170204 25%: STFPS Ré& JGET FPS.
3828 023210 170305 STST RS ;GET FEC.
3829 023212 012700 000200 MOV #200,R0 ;SET FD MODE.
3830 023216 170100 LDFPS RO
3831 023220 012700 023246 MOV #OVFTT RO JGET THE RESULT.
3832 023224 174010 STD ACO, (RO)
3833 023226 010437 001250 MOV Ré ,a¥STMP7
3834 023232 010537 001254 MOV RS, a¥$TMP11
3835 023236 010102 MOV R1,R2 sERROR WAS ANTICIPATED SO
3836 023240 062702 000030 ADD #30,R2 JRETURN TO THE ERROR REPORT OF THE
3837 :CALLING ROUTINE.
gggg 023244 000112 JMP (R2)
3840 023246 000000 000000 000000 OVFTT: .wWwORD 0,0,0,0
023254 000000
3841
3842 023256 KKKDONE :
023256 104412 RSETUP ;GO INITIALIZE THE FPS AND STACK; AND
;SEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (MAS
;THE USER TYPED CONTROL G?).
3843
3844
3845
3853
3854 sTEST TITLE:UNDER/OVERFLOW, USING MULD WITH TRAPS ENABLED
2855 IR AR AR AR AR AR AR R AR AN AN AR AR RN R AN RN RN RRRR R AR RN AR RN
J*TEST 15 SEE COMMENT ABOVE FOR TEST TITLE
- %
;*THIS IS A TEST OF THE OVER FLOW AND UNDER FLOW CONDITIONS USING THE
;*MULD INSTRUCTION WITH TRAPS ENABLED. A SUBROUTINE IS USED TO SET uP
;*THE OPERANDS, EXECUTE THE MULD INSTRUCTION AND CHECK THE RESULTS.
. %
E;ttttttttttttttttttttitttttttttttttttttttttttttttttttttttttttttt
2856 023260 000004 TST15: SCOPE
3857 JUNDERFLOW, EXPONENT OF RESULT = =129
3858 023262 LLLY:
023262 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3859 023264 004737 023606 JSR PC ,a#OVUNDT
3860 023270 020052 125252 1$: .WORD  20052,125252 :AC
3861 023274 125252 125252 JWORD  125252,125252

3862 023300 020300 000000 000000 2%: .WORD  20300,0,0.0 sFSRC

— ™




023306
3863 023310

023316
3864 023320
3865 023324
3866 023330
3867 023332

3871 023342
3872 023344
3873 023346
3874
3875
3876 023346
023346
3877 023350
3878 023354
3879 023360
3880 023364
023372
3881 023374

3900 023470
3901 023474
3902 023500
3903 023502
3904 023504
3905 023506
3906 023510
3907 023512
3908 023514
3909 023516
3910

3911

177
177777

CKFPBAO (P11F FLTG PNT PRT B
SEE COMMENT ABOVE FOR TEST TITLE

177777

177777
125252

023606
127272
045454
000000

127272
045454
177777

023606
125252
125252
000000

177777

177777
125252

C 8
MACRO M1111 18-SEP=79 13:43 PAGE 14=11

177777

000000

177777

000000
177777

3%: .WORD 177 .,=1,=1,-1 :RES
4% : LWORD 177,<1 ;ERROR RES.
‘WORD  125252,125252
5% 2200 ;FPS BEFORE EXECUTION.
102204 “FPS AFTER EXECUTION.
6% : 12 *FEC
=1 JFLAG
7%: ggnon 5157 “ST 331 (BUT FIU) NO TRAP.
ERROR  +160 :ST 155 (BUT FD)
8%:
iETgERFLOU. EXPONENT OF THE RESULT = =193
" LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC, a#OVUNDT
1%: LWORD  10827,127272  :AC
.WORD  36363,45454
2%: .WORD  10000.0,0.0 :FSRC
3% LWORD  60127,127272  :RES
.WORD  36363.45454
4%: WORD =1,-1.-1,-1 :ERROR RES.
5% 7217 :FPS BEFORE EXECUTION.
107200 :FPS AFTER EXECUTION.
6% : 12 :FEC
-1 ;FLAG
7%: ERROR  +161 *ST 137 (BUT FIU) NO TRAP.
RR 8%
ERROR  +156
8%:
iefganow, EXPONENT OF THE RESULT = 128
" LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#OVUNDT
1$: LWORD  60252,125252  ;AC
.WORD  125252,125252  :FSRC
2%: .WORD 160100,0,0,0 :FSRC
3% .WORD  100177,=-1,-1.=1 :RES
4$: .WORD  100177.-1 :ERROR RES.
JWORD  125252.125252
5%: 1200 ;FPS BEFORE EXECUTION.
101216 :FPS AFTER EXECUTION.
6$: 10 SFEC
0 *FLAG
7% ggnon 5162 ST 333 (BUT FIV) NO TRAF.
a ERROR  +163 :ST 700 (BUT FD).

;OVERFLOW, EXPONENT OF THE RESULT = 130

SEQ 0093

—
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115 SEE COMMENT ABOVE FOR TEST TITLE SEQ 009
3912 023516 LLLG:
023516 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
3913 023520 004737 023606 JSR PC,a#0VUNDT
3914 023524 060345 067654 18: LWORD  60345,67654 :AC
3915 023530 056765 045676 ‘WORD  56765.45676
3916 023534 060200 000000 000000 2%: .WORD  60200.0.,0,0 :FSRC
023542 000000
3917 023544 000345 067654 3$: JWORD  345,67654 :RES
3918 023550 056765 045676 "WORD  56765,45676
3919 023554 177777 177777 177777 4$: .WORD «1,=1,=1,-1 ;ERROR RES.
023562 177777
3920 023564 007215 5% : 7215 :FPS BEFORE EXECUTION.
2921 023566 107202 107202 “FPS AFTER EXECUTION.
3022 023570 000010 6% : 10 FEC
3923 023572 000000 0 *FLAG
3924 023574 104164 7%: ERROR +164 :ST 133 (BUT F1V) NC TRAP
3925 023576 000401 BR 8%
3926 023600 104155 ERROR  +155
%355 023602 000137 024220 8$: JMP S4LLLDONE
3929 :THIS SUBROUTINE, OVUNDT, IS USED TO SET UP THE OPERANDS, EXECUTE
3930 ;THE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
3931 ;OPERANDS WHICH SHOULD RESULT IN FITHER OVERFLOW OR UNDERFLOW. A CALL
gg%% ;TO IT IS MADE THUS:

3634 3 ACARG: .WORD X, X, X,X ;AC OPERAND

el a—
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3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
399¢

8
SEE COMMENT ABOVE FOR TEST TITLE

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

: RES: .WORD X, X,X,X JEXPECTED RESULT

2 ERRES: .WORD X, X,X,X ;ERROR RESULT

: FPSB: .WORD X sFPS BEFORE EXECUTION

: FPSA: .WORD X :FPS AFTER EXECUTION

; FEC: WORD X :EXPECTED FEC

: FLAG: WORD X ;0/=1,0VER/UNDER FLOW FLAG
o : ERR1: ERROR  +X ;TRAP ERROR.

: BR CONT

3 ERR2: ERROR  +X :DATA, RESULT ERROR

: CONT: JRETURN ADDRESS

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

;THE MULD INSTRUCTION 1S EXECUTED. IF THE 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 OVUNDT RETURNS CONTROL
;TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNDT
JREPORTS THIS FAILURE AND THEN RETURNS TO CONT. THE FEC IS TREATED
;IN THE SAME WAY., IF THE RESULT OF THE

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

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

;NOTE THAT OVUNDNT USES THE FLAG

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

023606 012601 OVUNDT: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS.
022610 012700 000200 MOV #200,R0 “SET FD MODE.

023614 170100 LDFPS RO

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

023620 172410 LDD (RO) ,ACO

023622 010102 MOV R1,R2 ;SAVE THF DATA PATTERNS IN CASE OF
023624 010237 001240 MOV R2.aNSTMP3 *ERROR.

023630 062702 000010 ADD #10,R2

023634 010237 001242 MOV R2, a4STMPS

023640 062702 000010 ADD #10,R2

023644 010237 001244 MOV R2, a¥$TMPS

023650 016137 000042 001252 MOV 42(R1),a#8TMP10

023656 012737 024210 001246 MOV #OVDTT , 4SS TMPG

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

023670 170100 LDFPS RO

023672 012737 023714 001236 MOV 218, NS TMP?

023700 012737 023724 000244 MOV #5088 . a#FPVE(CT ;SETE%O‘;HE FP TRAP VECTOR IN CASE
023706 010100 MOV R1,R0 *COMPUTE THE ADDRESS OF FSRC.
023710 062700 000010 ADD #10,R0

023714 171010 1$: MUL D (RO) ,ACO STEST INSTRUCTION. SHOULD CAUSE TRAP,
023716 170000 2% : CFCC

SEQ 0095
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;ggz 023720 000137 024150 JMP an2ss JFAILURE, NO TRAP.

3995 023724 011602 50%: MOV (SP) ,R2 ;TRAP TO HERE AND SEE IF THE PC OF THE

3996 023726 020227 023716 : (MP R, 4°% :TRAP WAS THAT OF THE MULF INSTRUCTION.

3997 023732 001402 BEQ 51% :BRANCH IF YES.

%ggg 023734 000137 036660 JMP a#fF PSPUR ;OTHERWISE REPORT SPURIOUS FP ERROR.

4000 023740 022626 51%: (MP (SP)+,(SP)+ :RESET THE STACK

4001 023742 170204 STFPS R4 :GET FPS.

4002 023744 170305 STST RS :GET FEC.

4003 023746 012700 00C. 00 MOV #200,R0 ;SET FD MODE.

4004 023752 170100 LDFPS RO

4005 023754 012700 024210 MOV #OVDTT RO :GET THE RESULT.

4006 023760 174010 STD ACO, ‘RO)

4007 023762 010437 001250 MOV Ré ,aNSTMP7

2883 023766 010537 001254 MOV RS,a#$TMP11

4010 023772 012700 024210 MOV #OVDTT RO ;CHECK THE RESULT.

4011 023776 010102 MOV R1,R2

4012 024000 082702 000020 ADD #20,R2

4013 024004 012703 000004 MOV #4 ,R3

4014 024010 022022 2% CMP (RO)+,(R2)+

4015 024012 001027 BNE 15% JBRANCH [F INCORRECT.

28}9 024014 077303 SOB R3,3%

4018 024016 026104 000042 CMP 42(R1) R4 :WAS FPS CORRECT?

2858 024022 001014 BNE 108 :BRANCH IF FPS IS INCORRE(T.

4021 024024 026105 000044 CMP 44 (R1) RS ;1S FEC CORRECT?

4022 024030 001002 BNE 5% :IF INCORRECT BRANCH.

2852 024032 000167 000056 L% IMP S6(R1 :RETURN, TEST COMPLETED.

4025 ;REPORT INCORRECT FEC.

4026 024036 005761 200046 5¢%: ST 46(R1) ;WAS THE RESULT OVERFLOW OR UNDERFLOW?

2855 024042 001002 BNE 7% :BRANCH IF UNDERFLOW.

4029 :REPORT BAD FEC ON EXPECTED OVERFLOW.

4030 024044 104151 6% : ERROR  +151 :

28%} 024046 000771 BR 4%

4033 024050 ’%: ;REPORT BAD FEC ON EXPECTED UNDERFLOW.

4034 024050 104152 8%: ERROR +152 s

28;2 024052 000767 S 4%

4037 :REPORT INCORRECT FPS.

4038 024054 005761 000046 108 : TST 46(R1) :WAS THE RESULT OVER OR UNDER FLOW?

2823 024060 001002 BNE 12% ;BRANCH [F UNDERFLOW.

4041 ; :REPORT FPS BAD AFTER OVERFLOW.

4042 024062 104153 11%: ERROR  +153

2822 024064 000762 BR IR 3

4045 0246066 12%: :REPORT FPS BAD AFTER UNDERFLOW.

4046 024066 104154 13%: ERROR  +154

2825 024070 000760 i 4%

4049 JRESULT INCORRECT, "
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4050 024072
4051 024076
4052 024100
4053 024104
4054 024110
4055 026112
4056 024114
4057

4058 024116
4059 024120
4060 024124
4061 024130

4062
4063 026132
4064

4065

4066

4067

4068 024136

4069

4070

4071 024140

4072 024142

4073

4074 024144

4075 026144

4076 024146

4077

4078

4079 024150

4080 02415¢

4081 024154

4082 024160

4083 024162

4084 024166

4085 024170

4086 024174

4087 024200

4088 024202

4089

4090 024206

409

4092 024210
024216

4093

4094 024220
024220

4095

4097
4098
4106
6107

012700

077303

010102
062702
010237
000112

005761

001002

104155
000733

106156
000731

170204
170305
012700
170100
012700
174010
010437
010537
010102
062702

000112

000000
000000

104412

024210

000030
000004

000054
001236

000046

000200
024210

001250
001254
000050

000000 000000

G 8
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15%: MOV #0VDTT RO
MOV R1,R2
ADD #30,R2
MOV #4 R3
6% CMP (RO)+, (R2)+
BNE 17%
SOB R3,16%
MOV R1,R2
ADD #5646 ,R2
MOV R2,INSTMP?
JMP (R3)
17% ST 46(R1)
BNF 108
18% ERROR  +155
BR 4%
19%:
20$: ERROR  +156
BR 43
:IF NO FP TRAP OCCURS COME HERE.
258 : STFPS R4
STST RS
MOV #200,R0
LDFPS RO
MOV #OVDTT ,RO
STD ACO, (R0)
MOV R4, NS TMP7
MOV RS.a4S$TMP11
MOV R1.R2
ADD #50,R2
JMP (R2)
OVDTT: .WORD 0.0.0.0
LLLDONE :
RSETUP .

JSEE IF FAILURE IS ANTICIPATED
;FAILURE.

JBRANCH IF NOT ANTICIPATED.

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

;RESULT WAS NOT ANTICIPATED

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

JREPORT RESULT INCORRECT, EXPECTING
;OVERFLOW.

JREPORT RESULT INCORRECT, EXPECTING
JUNDERFLOW.

;GET FPS.
;GET FEC.
;SET FD MODE.

JGET THE RESULT.

JERRUR WAS ANTICIPATED SO
;RETURN TO THE ERROR REPORT OF THE
sCALLING ROUTINE.

e

;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
s THE USER TYPED CONTROL G?).

"".QQ'...."..“'..‘QQ..!-".-.....i'.I..‘......lllll!"‘..."..'l

SEQ 0097
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116 MODF TEST SEQ 0098

J*TEST 16 MODF TEST

"

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

s*A SUBROUTINE TO SET UP THE OPERANDS, EXECUTE THE MODF INSTRUCTION
s*AND (CHECK THE RESULTS.

. %

R R AR AR AR R AR AR AR A AR AR AR AR AR AR AR AR AR AR AR AR R TR R AR AR RS

o 024222 000004 TST16: SCOPE
4109 :MODF WITH (FSR(C=AC=0)
6110 024224 GGG :

024224 104413 LPERR JSET UP THE LOOP ON ERROR ADDRESS.
4111 024226 04737 025310 JSR PC , a#MODF SUB
4112 024232 000000 000000 1%: .WORD 0,0 :AC
4113 024236 000000 000000 2%: .WORD 0.0 *FSRC
4114 024242 000000 000000 3: . .WORD 0.0 *FRACTIONAL RES.
4115 024246 000000 000000 4$:  .WORD 0.0 *INTEGER RES.
6116 024252 177777 177777 . 5% WORD =1,-1 :ERROR FRACTIONAL RES.
4117 024256 177777 177777 6% JWORD =1.-1 :ERROR INGETER RES.
4118 024262 000013 7% 13 :FPS BEFORE EXECUTION.
4119 024264 000004 4 “FPS AFTER EXECUTION.
4120 024266 104056 8%: ERROR  +56 *STORE SINGLE ZERO BAD.
4121 024270 000401 BR 9%
4122 024272 104057 ERROR +57 JAC V 1 <= ZERO FAILED.
4123 024274 9%:
4124
4125 :MODF TEST, WITH (FSRC=0)
4126 024274 6GG2:

024274 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
4127 024276 004737 025310 JSR PC , a4MODF SUB
4128 024302 123456 076543 1$: LWORD  123%456,76543 :AC
4129 024306 000000 000000 2% : .WORD 0,0 :FSRC
4130 024312 000000 000000 3% .WORD 0.0 :FRACTIONAL RES.
4131 024316 000000 000000 4$: .WORD 0.0 - INTEGER RESULT.
4132 024322 123456 076543 5%: .WORD 123456,76543 :ERROR FRACTIONAL RES.
4133 024326 177777 177777 6$: LWORD ~1,-1 :ERROR INTEGER RES. ¥
4134 024332 00000C 7%: 0 :FPS BEFORE EXECUTION.
4135 024334 000004 4 “FPS AFTER EXECUTION.
4136 0264336 104056 8% : ERROR  +56 *STORE ZERO FAILURE.
4137 024340 000401 BR 9%
4138 024342 104057 ERROR  +57
4139 024344 9%:
4140
4141 ;MODF TEST WITH (AC=0)
4142 024344 GGG3:

024344 104413 ’ LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
4143 024346 004737 025310 JSR PC , @4#MODF SUB
4144 024352 000000 000000 1%: .WORD 0.0 :AC
4145 024356 076543 021234 2% : JWORD  76543,21234 *FSRC
4146 024362 000000 000000 38 .WORD 0,0 *FRACTIONAL RES.
4147 024366 000000 000000 4$: LWORD 0.0 *INTEGER RES.
4148 024372 000000 000000 5%: LWORD 0.0 *ERROR FRACTIONAL RES.
4149 024376 177777 177777 6% : .WORD =1,-1 “ERROR INTEGER RES.
4150 024402 000003 7%: 3 :FPS BEFORE EXECUTION.
4151 024406 000004 , 4 *FPS AFTER EXECUTION.
4152 024406 104053 8% : ERROR  +53 :RES.BAD

4153 024410 000401 BR 9%




MODF TEST

4154 024412
4155 024414
4156
4157
4158 024414
024414
4159 024416
4160 024422
4161 024426
4162 024432
4163 024436
4164 024442
4165 024446
4166 0264452
4167 024454
4168 024456
4169 024460
4170 024462
4171 024464
4172
4173
4174 024464
024464
4175 024466
4176 024472
4177 024476
4178 024502
4179 024506
4180 024512
4181 024516
4182 024522
4183 024524
4184 024526
4185 024530
4186 024532
4187 024534
4188
4189
4190 024534
024534
4191 024536
4192 024542
4193 024546
4194 024552
4195 024556
4196 024562
4197 024566
4198 024572
4199 024574
4200 024576
4201
4202 024600
4203 024602
4204 024604
4205

4206
4207 024604

104057

104413
004737
077652
040300

000000
077777
077652
040300
000000

000004
104053
000401
104060

104413
004737
046200
040340

000000
046340

177777
000013

104061

000401
104054

$§2p8A0 FPI11F FLTG PNT PRT B

025310
125252
000000
000000
177777
125252
000000

025310
125252
000000
000000
177777
125252
000000

025310
000001
000000
000000
000001

000000
177777
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+57

;MODF TEST WITH EXPONENT OF THE RESULT = 25

ERROR
9%:
GGG4:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4(%: .WORD
5%: .WORD
6%: .WORD
7%: 23
8%: ERROR

BR

ERROR
9%:
;MODF TEST WITH
GGGS:

LPERR

JSR
1%: .WORD
2%: .WORD
3%: .WORD
4%: .WORD
5%: .WORD
6%: .WORD
7%: 0

4
8% ERROR

BR

ERROR
9%:
;MODF TEST WITH
GGG6:

LPERR

JSR
1%: .WORD
2%: «WORD
3%: .WORD
4%: .WORD
5%: .WORD
6%: . WORD
7% : 23
8%: ERROR

BR

ERROR
9%:
sMODF

GGG7:

;SET UP THE LOOP ON ERROR ADDRESS.

PC , A#MODF SUB
46252,125252  :AC
40300,0 :FSRC

0.0 ;FRACTIONAL RES.

46377 ,-1 ; INTEGER RES.

46252,125252 sERROR FRACTIONAL RES.

40300,90 ;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

+53 ;ST 134

9%

+60

EXPONENT OF THE RESULT = 127
JSET UP THE LOOP ON ERROR ADDRESS.

PC , aMODF SUB

77652,125252  :AC

40300,0 :FSRC

0,0 *FRACTIONAL RES.

777771 *INTEGER RES.

77652.125252  :ERROR FRACTIONAL RES.

40300.0 :ERROR INTEGER RES.
*FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.

+53

9%

+60

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

PC,a#MODF SUB

46200.,1 SAC

40340,0 sFSRC

0.0 JFRACTIONAL RES.
46340,1 JINTEGER RES.

40000,0 ;ERROR FRACTIONAL RES.

]~ ;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
+61 ;BAD CONSTANT (NOT 24),
o ;OR ST 525 TO 050 INTO 150.

+54

TEST WITH EXPONENT OF THE RESULT = 24

SEQ 0099
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024604 104413
4208 024606 004737
4209 024612 046000
4210 024616 040340
4211 024622 040100
4212 024626 046140
4213 024632 000000
4214 024636 177777
4215 024642 000000
4216 024644 000000
42}7 024646 104062

4218
4219 024650 000401
4220 024652 104054
4221 024654
4222
4223
6224 024654

024654 104413
4225 024656 004737
4226 024662 042577
4227 024666 040200
4228 024672 040177
4229 024676 042577
4230 024702 177777
4231 024706 177777
4232 024712 000000
4233 024714 000000
4234 024716 104053
4235 024720 000401
4236 024722 104054
4237 024724
4238
4239
4240 024724

024724 104413
4241 024726 004737
4242 024732 042577
4243 024736 040200
4244 024742 034600
4245 024746 042577
4246 024752 000000
4247 024756 177777
4248 024762 000000
4249 024764 000000
4250 024766 104063
4251 024770 000401
4252 024772 104054
4253 024774
4254
4255
4256 024774

024774 104413
4257 024776 004737
4258 025002 042377
4259 025006 040200
4260 025012 000000

PRT B

025310
177777
000000
176000
140000
177777
177777

025310
140001
000000
000000
140000
000000
177777

025310
100000
000000
000000
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LPERR JSET UP THE LOOP ON ERROR ADDRESS.

;OR ST 525 TO 150 INTO 050

LPERR JSET UP THE LOOP ON ERROR ADDRESS.

LPERR ;SET UP THE LOOP ON ERROR ADDRESS.

;FPS AFTER EXECUTION.
8%: ERROR  +63 ;ST 532 TO 122 INTO NORMAL IZE.

LPERR sSET UP THE LOOP ON ERROR ADDRESS.

JSR PC, a#MODF SUB
1%: LWORD 46000, 1 :AC
2%: .WORD  40340.0 *FSRC
3% .WORD  40100.0 *FRACTIONAL RES.
4$: "WORD  46140.1 “INTEGER RESULT.
5% : WORD 0,0 *ERROR FRACTIONAL RES.
6% JWORD  =1,=1 “ERROR INTEGER RES.
7% 0 :FPS BEFORE EXECUTION.
0 “FPS AFTER EXECUTION.
8$: ERROR  +62 “BAD CONSTANT USED (NOT 24)
BR 9%
ERROR  +54
9%:
:MODF TEST WITH EXPONENT OF THE RESULT = 10
GGG8:
JSR FC, a4MODF SUB
1%: LWORD  42577,-1 :AC
2%: "WORD  40200.0 SFSRC
3% .WORD 40177.176000  :FRACTIONAL RES.
4$: LWORD  42577.140000  :INTEGER RES.
5% JWORD  =1,=1 *ERROR FRACTIONAL RES.
6% : LWORD  =1.-1 :ERROR INTEGER RES.
7%: 8
8$: ERROR  +53
BR 9%
ERROR  +54
9%:
:MODF TEST WITH THE EXPONENT OF THE RESULT = 10
GGGY:
JSR PC, @#MODF SUB
1%: LWORD  42577.140001 :AC
2%: .WORD  40200.0 *FSRC
3%: .WORD 34600,9 :FRACTIONAL RES.
4$: .WORD  42577.140000  :INTEGER RES.
5% .WORD 0,0
6% : LWORD =1,-1 *ERROR INTEGER RES.
7%: 8 *FPS BEFORE EXECUTION.
BR 9%
ERROR  +54
9%:
;MODF TEST WITH EXPONENT OF THE RESULT = 9
GGG10:
JSR PC, a4#MODF SUB
1$: LWORD  42577.100000  ;AC
2%: .WORD  40200.0 *FSRC

3%: .WORD 0,0 sFRACTIONAL RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

;ERROR FRACTIONAL RES.

SEQ 0100
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T16 MODF TEST SEQ 0101
4261 025016 042377 100000 4$: .WORD  42377,100000  ;INTEGER RES.
4262 025022 177777 177777 5% WORD  =1,-1 *ERROR FRACTIONAL RES.
4263 025026 177777 177777 6$: . .WORD =1,-1 *ERROR INTEGER RES.
4264 025032 000013 7%: i3 :FPS BEFORE EXECUTION.
4265 025034 000004 4 *FPS AFTER EXECUTION.
4266 025036 104053 8% : ERROR  +53
4267 025040 000401 B8R 9%
4268 025042 104054 ERROR  +54
2598 025044 9%:
4271 :MODF TEST WITH EXPONENT OF THE RESULT = 0 >
4272 025044 GGG17: ,
025044 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4273 025046 004737 025310 JSR PC , a#MODF SUB
4274 025052 040177 177777 1$: LWORD  40177,-1 :AC
4275 025056 040200 000000 28 : "WORD  40200.0 *FSRC
4276 025062 040177 177777 3% "WORD  40177.-1 *FRACTIONAL RES.
4277 025066 000000 000000 4$: WORD 0,0 *INTEGER RES.
4278 025072 000000 000000 5% WORD 0.0 *ERROR FRACTIONAL RES.
4279 025076 040177 177777 6$: WORD 40177.-1 *ERROR INTEGER RES.
4280 025102 000017 7% 17 *FPS BEFORE EXECUTION.
4281 025104 000000 0 “FPS AFTER EXECUTION.
4282 025106 104064 8%: ERROR +64 ;ST 041 TO 046 INTO 246.
4283 025110 000401 BR 9%
4284 025112 104064 ERROR  +64
2522 025114 9% :
4287 sMODF TEST WITH EXPONENT OF THE RESULT = =15
4288 025114 66G12:
025114 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
4289 025116 004737 025310 JSR PC , aMODF SUB
4290 025122 034377 177777 1$: LWORD  34377,-1 :AC
4291 025126 040200 000000 2%: "WORD  40200.0 *FSRC
4292 025132 034377 177777 3$: "WORD  34377.-1 *FRACTIONAL RES.
4293 025136 000000 000000 4$: WORD 0,0 - INTEGER RES.
4294 025142 000000 000000 5% : WORD 0.0 *ERROR FRACTIONAL RES.
4295 025146 034377 177777 6$: .WORD  34377.-1 *ERROR INTEGER RES.
4296 025152 000000 7%: 0 *FPS BEFORE EXECUTION.
4297 025154 000000 0 “FPS AFTER EXECUTION.
4298 025156 104064 8$: ERROR  +64
4299 025160 000401 BR 9%
4300 025162 104064 ERROR  +64
zggg 025164 98 :
4303 :MODF TEST WITH EXPONENT OF RESULT = -64, IN ROUND MODE
4304 025164 66613:
025164 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
4305 025166 004737 025310 JSR PC , a4MODF SUB
4306 025172 020000 000001 1$: .WORD  20000,1 :AC
4307 025176 040300 000000 2% : .WORD  40300.0 *FSRC
4308 025202 020100 000002 3$: JWORD  20100.2 :FRACTIONAL RES.
4309 025206 000000 000000 4$: WORD 0,0 *INTEGER RES.
4310 025212 020100 000001 5% .WwORD 201001 *ERROR FRACTIONAL RES.
4311 025216 000000 000000 68 : WORD 0,0 *ERROR INTEGER RES.
4312 025222 000000 7% 0 :FPS BEFORE EXECUTION.
4313 025224 000000 0 *FPS AFTER EXECUTION.

4314 025226 104065 8%: ERROR  +65 JROUND TRUNK, ST 126 INTO ROUND.
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4315 025230

6316 025232

4317 025234

431

431

4320 025234
025234

4321 025236

4322 025242

4323 025246

4324 025252

4325 025256

4326 025262

4327 025266

4328 025272

4329 025274

4330 025276

4331 025300

4332 025302

4333 025304

4334

4335

4336

4337

4338

4339

4340

4341

4342

4343

4344

4345

4346

4347

4348

4349

4350

4351

4352

4353

4354

4355

4356

4357

4358

4359

4360

4361

4362

4363

5
60
70
8
9

CKFPBAQ FP11F FLTG PNT
MODF TEST

000401
104054

12601
12700

PRT B

025310
170000
000000
000000
160000
000000

160000

000366

000200

MACRO M1111

MODF SUB : MOV

L 8
18=SEP=79 13:43 PAGE 15-7

BR 9%
ERROR  +54
o%:
628?2 TEST WITH EXPONENT OF RESULT = 11
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC , a4MODF SUB
1%: WORD  142777.170000  :AC
2%: .WORD  40200,0 *FSRC
38 "WORD  140000,0 *FRACTIONAL RES.
4$: "WORD  142777.160000 :INTEGER RES.
5% .WORD  40000,0 *ERROR FRACTIONAL RES.
68$: .WORD  42777.160000  :ERROR INTEGER RES.
7%: 7 “FPS BEFORE EXECUTION.
10 *FPS AFTER EXECUTION.
8s: ggnoa 626 “SIGN OF FRACTION.
ERROR  +67 :SIGN OF INTEGER.
9% : JMP GGGDONE *GO TO NEXT TEST.

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

: ACARG: .WORD XX ;AC OPERAND
3 FSRCARG: .WORD XX :FSRC _OPERAND
: FRES: .WORD XX sFRACTIONAL RESULT
H INTRES: .WORD  X.,X s INTEGER RESULT
3 ERFRES: .WORD X, X sERROR FRACTION RESULT
: ERINTRES: .WORD X.X ;ERROR INTEGER RESULT
; FPSB: .WORD X ;FPS BEFORE EXECUTION
: FPSA: .WORD X ;FPS AFTER EXECUTION
: ERR1: ERROR  +X ;FRACTION ERROR

BR CONT
: ERRZ2: ERROR  +X ; INTEGER ERROR
: CONT: sRETURN ADDRESS

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

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

;IT 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 IS REPORTED HERE. IF THE ANTICIPATED
sFAILURE MATCHES THE TRUE RESULT THEN MODFSUB 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

JFAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.

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

;CALL AT ERR2.

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

MOV #200,R0 sSET FD MODE.

SEQ 0102




Té

4371 025316
4372 025320
4373 025322
6374 025324
4375 025330
4376 025332
4377 025336
4378 025340
4379 025346
4380 025350

4382 025354

4384 (25356
4385 0253€0
4386 025364
4387 025366
4388 025372
4389 025374
4390 025400
439N

4392 02540¢
4393 025404
4394 025410
4395 025414
4396 025420
4397 025424
4398 025430
4399 025434
4400 025440
4401 025446
4402 025454
2203 025460

04
4405 025466
4406 025472
4407 025476
4408 025500
4409 025506
4410
4411 025510
4412 025514
4413 025520
4414 025522
4415 025530
4416
4417 025532
4418 025536
4419
4420 025540
4421
4422
4423 025544
4424 025550
4425 025552
4426 025560
4427 025562

CKFPBAO FP11F FLTG PNT
MODF TEST

- T o o
mB‘oﬁmR‘;SB‘
N=2=N~N~ =D
—
N8838288

010100

174110

010102
010237
062702
010237
062702
010237
062702
010237
012737
012737
010437
016137

012702
026112
001022
026162
001016

012702
026112
001026
026162
001022

026104
001034
000161

026112

010102

PRT B

025666
000030
025354
000004

000200
025646
025656

001240
000004
001242
000004
001244
000004
001246
025646
025656

001254
000032

025646
000010

000012
025656
000014
000016

000032

000042

000020
000022

MACRO M1111
LDFPS RO
MOV R1,RO
LDD (RO) ,ACO
MOV #MODP1,RO
LDD (RO) ,AC1
MOV 30(R1) ,RO
LDFPS RO
001236 MOV #18,a48TMP2
MOV R1,R0
ADD #4.RO
1$: MODF (RO) ,ACO
STFPS R4
MOV #200,R0
LDFPS  RC
MOV #MODF TO RO
STD ACO, (RO)
MOV #MODF T1,RO
STD AC1, (RO)
MOV R1.R2
MOV R2.aASTMP3
ADD #4.R2
MOV R2. NS TMPS
ADD #4,R2
MOV R2.aASTMPS
ADD #4 R2
MOV R2.aNSTMPS
001250 MOV #MODF TO, a#S TMP7
001252 MOV #MODF T1.a#STMP10
MOV R4, a#S$TMP11
001256 MOV 32(R1) ,a#STMP12
MOV #MODF TO,R2
CMP 10(R1) , (R2)
BNE 108
000002 CMP 12(R1) ,2(R2)
BNE 108
MOV #MODF T1,R2
CMP 14(R1), (R2)
BNE 15$%
000002 CMP 16(R1) ,2(R2)
BNE 15%
CMP 32(R1) R4
BNE 20%
9%: JMP 42(R1)
:FRACTIONAL ERROR
108:  C™P 20(R1), (R2)
BNE 11$
000002 (MP 22(R1) ,2(R2)
BNE 118
MOV R1,R2

m 8
18-SEP=79 13:43 PAGE 15-8

;SET UP ACO
;PUT A BACKROUND PATTERN INTO AC1.
;SET UP THE FPS.

;COMPUTE THE ADDRESS OF THE FSRC.

JEXECUTE THE TEST INSTRUCTION.

;GET THE FPS.
;SET FD MODE.

sGET THE FRACTIONAL RESULT.
;GET THE INTEGER RESULT.

;SAVE THE DATA IN CASE OF ERROR.

sCHECK THE FRACTIONAL RESULT.
;BRANCH IF INCORRECT.

sCHECK THE INTEGER RESULT.
;BRANCH TF INCORRECT.

;CHECK THE FPS.
;BRANCH IF INCORRECT.

JRETURN.

;WAS THE ERROR ANTICIPATED?
;BRANCH IF NOT ANTICIPATED.

;THE ERROR WAS ANTICIPATED SO

SEQ 0103




(KFPBAO FP11F FLTG PNT
116 MODF TEST

Légg 025564 062702
LL%O 025570 000112

4432 025572

4433 025572

4434 025574

4435

4436

4437 025576

4438 025602

4439 025604

4440 025612

4441 025614

4442 025616

4443

44bd 025622

4445

4446 025624

4447 025624

4448 025626

4449

4450

4451 025630

4452 025634

4453 025642

4454 025644

4455

4456 025646
025654

4457

4458 025656
025664

4459

4460 025666
025674

4461

4462 025676
025676

104053
000761

026112
001010
026162
001004
010102
062702

000112

10405«
000744

010437
016137
104055
000735

000000
000000

000000
000000

177777
177777

104412

4463
4464
4465
4473
4474

025700 000004
4475

PRT B

000034

000024 |

000026

000040

001254
000032

000000

000000

177777

N 8
18-SEP=79 13:43 PAGE 15-9

MACRO M1111
ADD
JMP
11%:
12%: ERROR
BR
; INTEGER ERROR.
15%: CMP
BNE
000002 CMP
BNE
MOV
ADD
JMP
168:
17%: ERROR
BR
:FPS INCORRECT.
208 : MOV
001256 MOV
21%: ERROR
BR
000000 MODFTO: .WORD
000000 MODFT1: .WORD
177777 MODP1: .WORD
GGGDONE :
RSETUP

#34 ,R2

(R2)

+53

9%

24(R1), (R2)
16%

26(R1) 2(R2)
16%

R1,R2
#40,R2

(R2)

+54
9%

R4 ,a#$TMP11

32(R1) ,a#8TMP12

+55

9%
0,0,0,0
0,0,0,0

-1,-1,=1,-1

JRETURN TO THE ERROR REPORT AT THE
s CALLING ROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO
;REPORT THE INCORRECT FRACTION HERE.

;WAS THIS ERROR ANTICIPATED?
;BRANCH IF NOT.

;THE ERROR WAS ANTICIAPTED SO RETURN
;TO THE ERROR REPORT IN THE CALLING
sROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO REPORT
;THE INTEGER FAILURE HERE.

;REPORT INCORRECT FPS.

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

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

":ttIt*tttﬁttﬁtttttt*t.ﬁ*tﬁtttttttttt't‘t.llittttiﬁl’lIﬁllit't!t!t

J*TEST 17
. %

:«THIS IS A TEST OF THE MODD INSTRUCTION.

MODD TEST

IT MAKES USE OF A SUBROUTINE

;*TO SET UP THE ARGUMENTS, EXECUTE THE INSTRUCTION AND CHECK THE
s*RESULTS.
*

'.'ttttttit!tltttttititt'tIttttttttttt.ttttitittiitittttttttitittt

15117:

SCOPE

SEQ 0104




%?;PBAO FP11F FLTG PNT

MODD TEST

4476
4477 025702
025702
4478 025704
4479 025710
025716
4480 0%57%0
4481 025730
025736
4482 025740
025746
4483 025750
025756
4484 025760
025766
4485 025770
4486 025772
4487 025774
4488 025776
4489 026000
4490 026002
449
4492
4493 026002
026002
4494 026004
4495 026010

4496 026014
4497 026020

4500 026050
4501 026054
4502 026060

026066

2

4503 026070
4504 026072
4505 026074
4506 026076
4507 026100
4508 026102
4509
4510
4511 026102

026102
4512 026104
4513 026110

026116
4514 026120
4515 026124
4516 026130

026136
4517 026140

104413
004737

§§§§§§§§§§§

PRT B

027406
000000

027406
067012
012345
000000
000000
000000
067012

012345
177777

027406
000000

127272
127272
000000

000000

8 9
MACRO M1111 18-SEP=79 13:43 PAGE 1510

SEQ 0105
:MODD WITH (FSRC=AC=0)
HHMT :
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#MODDSUB
000000 1%$: .WORD 0,0.0.0 :AC
000000 2%: .WORD 0,0,0,0 :FSRC
000000 3%: .WORD 0,0,0.0 :FRACTIONAL RES.
000000 4$: .WORD 0,0,0,0 : INTEGER RES.
000000 5%: .WORD 0,0,0.,0 :ERROR FRACTIONAL RES.
177777  6%: .WORD 0.0,-1,-1 :ERROR INTEGER RES.
7% 200 :FPS BEFORE EXECUTION.
204 “FPS AFTER EXECUTION.
8%: ERROR +70
BR 9%
- ERROR  +74 :ST 231 TO 142 INTO 143
:MODD TEST WITH FSRC=0
HHHZ :
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC , aMODDSUB
1$: LWORD 012345,67012  :AC
"WORD 34567012345
000000 2%: JWwORD 0,0,0.0 :FSRC
000000 3$: .WORD 0,0,0.0 ;FRACTIONAL RES.
000000 4$: .WORD 0,0,0.,0 : INTEGER RES.
5% : .WORD  012345,67012  :ERROR FRACTIONAL RES.
"WORD 34567012345
177777 6%: WORD  =1,=1.=1,=~1 :ERROR INTEGER RES.
7%: 213 :FPS BEFORE EXECUTION.
204 “FPS AFTER EXECUTION.
8s: ggnon ;;5 *STORE DOUBLE ZERO
= ERROR  +76 :AC V 1 <= ZERO ST 143
:MODD TEST WITH (AC=0)
HHH3:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC, a#MODDSUB
000000 1%: LWORD  0,0.0.0 :AC
28: LWORD  72727.127272  :FSRC
"WORD  72727.127272
000000 3$: JWORD 0,0,0.0 :FRACTIONAL RES.

000000 4%: .WORD  0,0,0.0 s INTEGER RES.

— P~



"z

CKFPBAO FP11F FLYG PNT

026146
4518 026150

026156
4519 026160

026166
4520 026170
4521 026172
4522 026174
4523 026176
4524 026200
4525 026202
4526
4527
4528 026202

4530 026210
4531 026214
4532 026220
026226
4533 026230
026236
4534 026240
026246
4535 026250
4536 026254
4537 026260
026266
4538 026270
4539 026272
4540 026274
4541 026276
4542 026300
4543 026302
45644
4545
4546 026302
026302
4547 026304
4548 026310
026316
4549 026320
4550 026324
4551 026330
026336
4552 026340
4553 026344
4554 026350
026356
4555 026360
4556 026364
4557 026370
4558 026372
4559 026374
4560 026376
4561 026400
4562 026402

MODD TEST

PRT B

177777
177777

027406
125252
125250
000000

000000
177777

0
125252
177777

027406
000000

146314
167737
000000

177777
125726
177777

177777
125726

MACRO M1111
177777 5%: .WORD
177777 6%: .WORD
7%: 213
204
8%: ERROR
BR
ERROR
9%:
JMODD TEST WITH
HHHS :
LPERR
JSR
1%: .WORD
.WORD
000000 2%: .WORD
000000 3%: .WORD
177777 4%: .WORD
5%: .WORD
.WORD
177777 6%: .WORD
7%: 213
204
8%: ERROR
BR
ERROR
9%:
;MODD TEST WITH
HHHS :
LPERR
JSR
000000 1%: .WORD
2%: .WORD
.WORD
000000 3%: .WORD
4%: .WORD
.WORD
177777 S%: .WORD
6%: .WORD
.WORD
7%: 210
204
8%: ERROR
BR
ERROR
9% :

C 9
18=SEP=79 13:43 PAGE 15-11

-1,=1,=1,=1
-1,-1,=1,-1

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.
+70
9%
+71

EXPONENT OF THE RESULT = 57

;SET UP THE LOOP ON ERROR ADDRESS.

PC.,a#MODDSUB

56252,125252  :AC
125252,125250

40300,0,0,0 :FSRC

0,0,0,0 ;FRACTIONAL RES.

56377,-1,-1,-4 INTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.

JFPS AFTER EXECUTION.
;;7 :ST 526 TO 134 INTO 135
+77

0.0
125252.125252
56377.<1,-1,=1

EXPONENT OF THE RESULT = 79

;SET UP THE LOOP ON ERROR ADDRESS.

PC,34MODDSUB
140240,0,0,0  ;AC
63714,146314  :FSRC
133572,167737
0,0,0.0 :FRACTIONAL RES.
163777.-1 :INTEGER RES.
162531.,125726
-1,-1,-1,-1 :ERROR FRACTIONAL RES.
63777,~1 :ERROR INTEGER RES.
162531,125726
:FPS BEFORE EXECUTION.
“FPS AFTER EXECUTION.
+70
9%
+100 ;ST 526 BAD SIGN

SEQ 0106




(KFPBAC FP11F FLTG PNT
7z MODD TEST

4563
4564
4565 026402

026402 104413
4566 026404 004737
4567 026410 05620?

00000

4568 026420 040340
000000

4569 026430 000000
000000

4570 026440 056340
00000

4571 026450 040000
0000

4572 026460 056340

4573 026470 000213
4574 026472 000204
4575 026474 104101
4576
4577 026476 000401
4578 020500 104101
4579 026502
4580
4581
4582 026502
026502 104413
4583 026504 004737
4584 026510 056000
026516 000001
4585 026520 040340
026526 000000
4586 026530 040100
026536 000000
4587 026540 056140
026546 000007
4588 026550 000000
026556 000000
4589 026560 056140
026566 000001
4590 026570 000213

PRT B

027406
000000

000000

027406
000000

000000
000000

000000

D 9
MACRO M1111 18-SEP=79 13:43 PAGE 15-12

SEQ 0107

;MODD TEST WITH EXPONENT OF THE RESULT = 57

HHHG6 :

LPERR
JSR PC , #MODDSUB
000000 1%: JWORD  56200,0,0,1
000000 2%: LWORD  40340.0,0.0
000000 3$: JWORD  0,0,0.0
000000 4$: LWORD  56340,0,0,1
000000 5%: LWORD  40000,0,0,0
000000 68: LWORD  56340,0,0,1
7%: 213
204
8%: ERROR +101
BR 9%
ERROR +101
9%:

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

;FRACTIONAL RES.

; INTEGER RES.

;ERROR FRACTIONAL RES.

;ERROR INTEGER RES.

18 e oy

. CONSTANT BAD (NOT 56)
;0OR ST 525 TO 050 INTO 150

;MODD TEST WITH EXPONENT OF THE RESULT = 56

HHH7 :
LPERR
JSR PC,a#MODDSUB
000000 1%: .WORD 56000,0,0,1
000000 2%: .WORD  40340,0,0,0
000000 3%: LWORD 40100,0,0.0
000000 4%: WORD  56140,0,0,1
000000 S%: .WORD 0,0,0,0
00000C 6%: .WORD 56140,0,0,1
7%: 213

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

;FRACTIONAL RES.

; INTEGER RES.

;ERROR FRACTIONAL RES.

;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.




(KFPBAQ FP11F FLTG PNT
17 MODD TEST

4592 026572 000200
4593 026574 104102
4594

4595 026576 000401
4596 026600 104102
4597 026602

4598

4609 026672 000200
4610 026674 104070
4611 026676 000401
4612 026700 104071
4613 026702
4614
4615
4616 026702
026702 104413
4617 026704 004737
4618 026710 040200
026716 000000
4619 026720 047577
4620 026724 176000
4621 026730 031600
026736 000000
4622 026740 047577
4623 026744 176000
4624 026750 000000
026756 000000
4625 026760 047577
026766 177777
4626 026770 000200
4627 026772 000200
4628 026774 104103
4629

4630 026776 000401
4631 027000 104104

4632
4633 027002
4634
4635
4636 027002

PRT B

027406
177777

000000
177760
177777
177777
177777

027406
000000

177777
000001
000000

177777
000000
000000

177777

MACRO M1111

8%:

9%:

JMODD TEST WITH
HHHE :

177777 1%:
000000 ©2%:
000000 3%:
177760 4%:
177777 5%:
177777 6%:

7%:

8%:

9%:

JMODD TEST WITH
HHHS :

000000 1%:
2%:
000000 3%:
4%:
000000 5%:
177777 6%:
7$:
8%:

9% :

E 9
18=SEP=79 13:43 PAGE 16

200
ERROR

BR
ERROR

LPERR
JSR
.WORD

.WORD
. WORD
.WORD
. WORD
. WORD

217
200
ERROR
BR
ERROR

LPERR
JSR
. WORD

.WORD
. WORD
.WORD

. WORD
.WORD
.WORD

. WORD
200
200
ERROR

BR
ERROR

;FPS AFTER EXECUTION,
+102 ;BAD CONSTANT (NOT 56) OR
98 ;ST 525 TO 150 INTO 050

+102

EXPONENT OF THE RESULT = 36
;SET UP THE LOOP ON ERROR ADDRESS.
PC, a#MODDSUB
51177.=1,=-1,-1 :AC
40200,0,0,0 :FSRC
40177,-20,0,0 :FRACTIONAL RES.
§1177.,-1,<20,0 ;INTEGER RES.
-1,=1,=-1,-1 ;ERROR FRACTIONAL RES.
-1,-1,=1,-1 :ERROR INTEGER RES.
:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
+70
9%
+71
EXPONENT OF THE RESULT = 30

;SET UP THE LOOP ON ERROR ADDRESS.

PC ,a#MODDSUB

40200,0,0.0 sAC

47577 ,-1 :FSRC

176000, 1

31600,0.0.0 FRACTIONAL REC.

47577 ,-1 s INTEGER RES.

176000,0

0.0,0.0 ;ERROR FRACTIONAL RES.

47577,-1,-1,-1 ERROR INTEGER RES.

;FPS BEFORE EXECUTION,
;FPS AFTER EXECUTION.

+103 ; (NORMAL1ZE) ST 532 T0 122
: INTO NORM,

9%

+104 JAC V1 <= X14

:OR ST 733 TO 156 INTO 157,

;MODD TEST WITH EXPONENT OF THE RESULT = 31
HHH10:

SEQ 0108




(KFPBAQ FPI1F FLTG PNT
nz MODD TEST

027002 104413
4637 027004 004737
4638 027010 047777
4639 027014 177000
4640 027020 040200
027026 000000
4641 027030 000000
027036 000000
4642 027040 047777
4643 027044 177000
4644 027050 000000
027056 000000
4645 027060 177777
027066 177777
4646 027070 000213
4647 027072 000204
4648 027074 104105
4649 027076 000401
4650 027100 104071
4651 027102
4652
4655
4654 027102
027102 104413
4655 027104 004737
4656 027110 040200
027116 000000
4657 027120 040177
4658 027124 127272
4659 027130 040177
4660 027136 127272
4661 027140 000000
027146 000000
4662 027150 177777
027156 177777
4663 027160 000000
027166 177777
4664 027170 000200
4665 027172 000200
4666 027174 104070
4667 027176 000401
4668 027200 104106
4669 027202
4670
4671
4672 027202
027202 104413
4673 027204 004737
4674 027270 003377
4675 027214 177777
4676 027220 040200
027226 000000
4677 027230 003377
4678 027234 177777
4679 027240 000000
027246 000000
4680 027250 177777

PRT B

027406
177777
000000
000000

000000

177777
000000
00G000

177777

027406
000000

072727
072727
072727
072727
000000

177777
000000

027406
177777
052525
000000

177777
052525
000000

177777

F 9
MACRO M1111  18-SEP=79 13:43 PAGE 16~1

LPERR
JSR PC, 3MODDSUB
1%: LWORD  47777,-1
"WwORD  177000.,0
000000 2%: "WORD  40200.0,0.,0
000000 3$: .WORD 0,0.0.,0
4%: WORD 47777 ,-1
WORD  177000,0
177000 S%: .WORD  0,0,177000,0
177777 6%: WORD  =1,=1,=1,=1
7%: 213
204
8$: ERROR  +105
BR 9%
ERROR +71
9%:
:MODD TEST WITH EXPONENT OF THE
HHH11:
LPERR
JSR PC, a#MODDSUB
000000 1%: .WORD  40200,0,0.,0
2%: LWORD  40177,72727
"WORD  127272.72727
3% WORD  40177,72727
WORD  127272,72727
000000 4$: .WORD 0,0.0,0
177777 5%: JWORD  =1,=1,=1,-1
177777  6%: LWORD 0,0,=1,~1
7$: 200
200
8%: ERROR +70
BR 9%
ERROR +106
9%:
:MODD TEST WITH EXPONENT OF THE
HHH12:
LPERR
JSR PC , @4MODD SUB
18- .WORD  3377.-1
"WORD =1,52525
000000 2%: .WORD  40200.0.0,0
3% .WORD  3377,-1
_WORD  =1,52525
000000 4%: .WORD 0,0.,0.0
177777 5%: JWORD  =1,-1,=1,=1

sSET UP THE LOOP ON ERROR ADDRESS.
SAC

.FSRC

sFRACTIONAL RES.

; INTEGER RES.

;ERROR FRACTIONAL RES.

;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.

;FPS AFTER EXECUTION.
;(BUT FD) STORE x10

RESULT = 0

JSET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC

;FRACTIONAL RES.

s INTEGER RES.

;ERROR FRACTIONAL KES.
;ERROR INTEGER RES.
128 B AR

;ST 246 TO 126 INTO 127 (BUT FD)

RESULT = =115

;SET UP THE LOOP ON ERROR ADDRESS.
JAC

;FSRC

;FRACTIONAL RES.
. INTEGER RES.
;ERROR FRACTIONAL RES.

SEQ 0109
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17 MODD TEST SEQ 0110
027256 177777
4681 027260__000000 000000 177777 6%: LWORD 0,0,=1,=1 :ERROR INTEGER RES.
027266 177777
4682 027270 000200 7% 200 :FPS BEFORE EXECUTION.
4683 027272 000200 200 “FPS AFTER EXECUTION.
4684 027274 104070 8% : ERROR  +70
4685 027276 000401 BR 9%
4686 027300 104107 ERROR  +107 ;ST 446 TO 126 INTO 127 (BUT FD)
223; 027302 9%:
4689 :MODD TEST WITH EXPONENT OF THE RESULT = =63, IN ROUND MODE.
4690 027302 HHH13:
027302 104413 LPERR JSET UP THE LOOP ON ERROR ADDRESS.
4691 027304 004737 027406 JSR PC, a#MODDSUR
4692 027310 040300 000000 000000 18%: .WORD 40%00,0,0,0 ;AC
027316 000000
4693 027320 020200 000000 000000 2%: .WORD  20200,0.0.1 :FSRC
027326 000001
4694 027330 020300 000000 000000 3%: .WORD  20300,0,0,2 :FRACTIONAL RES.
027336 000002
4695 027340 000000 000000 000000 4%: .WORD  0,0,0.0 :INTEGER RES.
027346 000000
4696 027350 000000 000000 177777 5%: .WORD 0,0.=1,=1 :ERROR FRACTIONAL RES.
027356 177777
4697 027360 177777 177777 177777 6%: JWORD  =1,-1,-1,-1 :ERROR INTEGER RES.
027366 177777
4698 027370 000200 7% 200 :FPS BEFORE EXECUTION.
4699 027372 000200 200 - :FPS AFTER EXECUTION.
4700 027374 104110 8%: ERROR +110 :ST 127 INTO RND/TR
4701 027376 000401 BR 9%
4702 027400 104071 ERROR  +71
2;82 027402 000137 030004 9%: JMP a#HHHDONE ;GO TO THE NEXT TEST.
4705 ;THIS SUBROUTINE, MODDSUB, IS CALLED TO SETUP THE
4706 “OPERANDS, EXECUTE THE MODD INSTRUCTION AND CHECK THE RESULTS.
2;8; ;1T IS CALLED THUS:
4709 . ACARG: .WORD  X,X,X,X :AC OPERAND
4710 E, FSRCARG: .WORD X, X, X, X ;FSRC OPERAND
4711 3 FRES: .WORD X X X, X ;FRACTIONAL RESULT
L4712 : INTRES: .WORD X X X, X ;INTEGER RESULT
4713 : ERFRES: .WORD  X.X.X.X *ERROR FRACTION RESULT
4714 : ERINTRES:.WORD  X.X.X.X *ERROR INTEGER RESULT
4715 : FPSB:  .WORD X *FPS BEFORE EXECUTION
4716 : FPSA:  .WORD X “FPS AFTER EXECUTION
4717 g ERR1: ERROR +X ;FRACTION ERROR
4718 3 BR CONT
4719 : ERR2: ERROR  +X :INTEGER ERROR
2;gg ; CONT: *RETURN ADDRESS
4722 “THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODD
4723 “INSTRUCTION IS EXECUTED. THEN THE RESULTS ARE RETRIEVED.
4724 “THE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORREC!
4725 “THEN THE INTEGER PART [S COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRE(T
4726 “THEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
4727 *THEN MODDSUB WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

4728 ;1T IS REPCRTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WwilTH .




PBAC FP11F FLTG PNT PRT B
MODD TEST

KF
17

4729

4730

4731

4732

4733

L4734

4735

4736

4737

4738 027406
4739 027410
47640 027414
4761 027416
4742 027420
4743 027422
4744 027426
4745 027430
4766 027434
4747 027436
4748 027444
4749 027446
4750

4751 027452
4752

4753 027454
4754 027456
4755 027462
4756 027464
4757 027470
4758 027472
4759 027476
4760

4761 027500
4762 027502
4763 027506
4764 027512
4765 027516
4766 027522
4767 027526
4768 027532
4769 027536
4770 027544
4771 027552
4772 027560
4773

4774 027564
4775 027570
4776 027572
4777 027576
4778 027602
4779 027604
4780 027606
4781

4782 027610
4783 027614
4784 027616
4785 027622

012601
012700
170100
010100
172410
012700
172510
016100
170100
012737
610100
062700

171410

170204
012700
170100
012700
174010
012700
174110

010102
010237
062702
010237
062702
010237
062702
010237
012737
012737
016137
010437

012702
010103
062703
012705
022223
001020
077503

012702
010103
062703
012705

000200

025666
000060
027452
000010

000200
027764
027774

001240
000010
001242
000010
001244
000010
001246
027764
027774
000062
001254

027764

000020
000004

027774

000030
000004

H
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001236

001250
001252
001256

—--

9

:THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MAT(H

;THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTICIPATED
;FAILURE MATCHES THE TRUE RESULT THEN MODDSUB PASSES CONTROL TO THE
;ERROR 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.

:é; A :?ngRés MADE HOWEVER, MODDSUB WILL RETURN CONTROL TO THE ERROR
s CALL .

MODDSUB:: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS
MOV #200,R0 :SET FD MODE.
LDFPS RO
MOV R1,RO ;SET UP ACO
LDD (RO) ,ACO ~
MOV #MODP1 ,RO :PUT A BACKROUND PATTERN INTO AC1.
LDD (RO) ,AC1
MOV 60(R1) .RO :SET UP THE FPS.
LDFPS RO -
MOV 218,48 TMP2
MOV R1,RO :COMPUTE THE ADDRESS OF THE FSRC.
ADD #10,R0
1%: MODD (RO) ,ACO :EXECUTE THE TEST INSTRUCTION.
STFPS  R& :GET THE FPS.
MOV #200,R0 “SET FD MODE.
LDFPS RO
MOV #MODDTO, RO :GET THE FRACTIONAL RESULT.
STD ACO, (RO)
MOV #MODDT1,RO :GET THE INTEGER RESULT.
STD AC1, (RO) -
MOV R1.R2 :SAVE THE DATA IN CASE OF ERROR.
MOV R2.aA¥STMP3
ADD #10,R2
MOV R2, a4 TMP4
ADD #10.R2
MOV R2, a4¥STMPS
ADD #10.R2
MOV R2,NSTMPG
MOV #MODDTO, 3#STMP7
MOV #MODDT1.a#$TMP10
MOV 62(R1) ,aNSTMP12
MOV R4, a#$TMP11
MOV #MODDTO,R2 :CHECK THE FRACTIONAL RESULT.
MOV R1.R3
ADD #20.R3
MOV #4 RS
2%: CMP (R2)+, (R3)+
BNE 108 :BRANCH IF INCORRECT.
SOB RS, 2%
MOV #MODDT1,R2 :CHECK THE INTEGER RESULT.
MOV R1.R3
ADD #30,R3

MOV #4 ,R5

SEQ 0111
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"7z MODD TEST SEQ 0112
4786 027626 022223 3%: (MP (R2)+,(R3)+
4787 02763C 001026 BNE 15% JBRANCH IF INCCRRECT.
4788 027632 077503 S0B RS,3%
4789
4790
4791 027634 026104 000062 (MP 62(R1) ,R& sCHECK THE FPS.
2;8% 027640 001042 BNE 20% sBRANCH IF INCORRECT.
2;8% 027642 000161 000072 9%: JMP 72(R1) JRETURN.
4796 ;FRACTIONAL ERROR.
4797 027646 012702 027764 108: MOV #MODDTO ,RZ JWAS THE FRACTIONAL ERROR ANTICIPATED?
4798 027652 010103 MOV R1,R3
4799 027654 062703 000040 ADD #40,R3
4800 027660 012705 000004 MOV #4 ,R5
4801 027664 022223 50%: CMP (R2)+,(R3)+
4802 027666 001005 BNE 1% ;BRANCH IF NOT ANTICIPATED.
4803 027670 077503 S08 R5,50%
4804 027672 010102 MOV R1,R2 ;THE ERROR WAS ANTICIPATED SO
4805 027674 062702 000064 ADD - #6464 ,R2 ;RETURN TO THE ERROR REPORT AT THE
4806 ; CALLING ROUTINE.
238; 027700 000112 JMP (R2)
4809 027702 11%: :THE ERROR WAS NOT ANTICIPATED SO
4810 027702 104070 12%: ERROR  +70 sREPORT THE INCORRECT FRACTION HERE.
22}; 027704 000756 BR 9%
4813 : INTEGER ERROR.
4814 027706 012702 027774 15%: MOV #MODDT1,R2 ;WAS THE INTEGER ERROR ANTICIPATED?
4815 027712 0101C3 MOV R1,R3
4816 027714 062703 000050 ADD #50,R3
4817 027720 012705 - 000004 MOV #4 RS
4818 027724 022223 60%: {MP (R2)+,(R3)+
4819 027726 001005 BNE 17% ;BRANCH IF NOT ANTICIPATED.
4820 027730 077503 SO8 R5,60%
4821 027732 010102 MOV R1,R2 ;THE ERROR WAS ANTICIAPTED SO RETURN
4822 027734 062702 000070 ADD #70,R2 :TO THE ERROR REPORT [N THE CALLING
4823 sROUTINE.
zggg 027740 000112 JMP (R2)
4826 027742 16%: ;THE ERROR WAS NOT ANTICIPATED SO REPORT
4827 027742 104071 17%: ERROR  +71 :THE INTEGER FAILURE HERE.
4828 027744 000736 BR 9%
4829
4830 ;FPS INCORRECT.
4831 027746 010437 001254 20%: MOV R4 ,a#$TMP11 ;REPORT INCORRECT FPS.
4832 027752 016137 000062 001256 MOV 62(R1) ,a#8TMP1?2
4833 027760 104072 21%: ERROR  +72
23%2 027762 000727 BR 9%
4836 027764 000000 000000 000000 MGDDTO: .wWwORD 0,0,0,0
837 027772 000000
4838 027774 000000 000000 000000 m™oDDT1: .wORD 0,0,0,0
4839 030002 000000 _

4840 030004 HHHDONE :
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030004

4841
4842
4843
4851
4852
4853

104412

000320
045676
000000
045676
000000
177777
177777

030336
000000

000000
000000

000000
177777
177777
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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 (HAS

;THE USER TYPED CONTROL G?).

sTEST TITLE:UNDER/OVERFLOW, USING MODF WITH TRAPS DISABLED

;'ttttltt*tﬁﬁttQﬁt***tttt'tttﬁ.i*tttit*!t'*tt*tiﬁﬂttttttt*l"t.t'

S*TEST 20 SEE COMMENT ABOVE FOR TEST TITLE
. %

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

. %

A 2222222222222 2220202022 Rt R RdRRRRdRRRdddRsdl )

T$T20: SCOPE
ﬁgg?ERFLOH TEST, WITH EXPONENT OF THE RESULT = =129, FIU = 1, FID = 1

LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODF OV

1% .WORD  20123.45676 :AC
2% .WORD  20200.0 *FSRC
3% .WORD  123,45676 :FRACTIONAL RES.
4% .WORD 0,0 :INTEGER RES.
5§ .WORD =1,-1 :ERROR FRACTIONAL RES.
6$ JWORD =1.-1 *ERROR INTEGER RES.
7% 42000 :FPS BEFORE EXECUTION.
}32004 ;:Eg AFTER EXECUTION.
8% ggaon ;}70 *FEC INCORRECT. UNDERFLOW.
o8 ERROR  +171 CAC V 1 (2,3) <= ZERO, ST 126.

JUNDERFLOW EXP OF RESULT = =193, FIU =0, FID = 1
MMM :

LPERR ;SET UP THE LCOP ON ERROR ADDRESS.
JSR PC ,a#MODFOV

1% .WORD 10200.0 sAC

2%: .WORD 10000,0 JFSRC

3%: .WORD 0.0 JFRACTIONAL RES.

A .WORD 0,0 ;INTEGER RES.

5%: . WORD -1,-1 ;ERROR FRACTIONAL RES.

6%: . WORD -1.-1 ;ERROR INTEGER RES.

7% 5013 ;FPS BEFORE EXECUTION.
5004 ;FPS AFTER EXECUTION.
12 JFEC

8% NOP
[Slat 9%
ERROR +171

9%:
:OVERFLOW TEST WITH EXPONENT OF THE RESULT = 128, FIv = 1, #ID =1

SEQ 0113
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120 SEE COMMENT ABOVE FOR TEST TITLE

4890 030134
030134 104413
4891 030136 004737 030336
4892 030142 060052 125252
4893 030146 060200 000000
489 030152 000000 000000
4895 030156 000052 125252
4896 030162 000000 000000
4897 030166 000000 000000
4898 030172 041000
4899 030174 141006
4900 030176 00001
4901 030200 10417
4902 030202 00040
4903 030204 10417

4904
2905 030206

104413
4909 030210 004737
4910 030214 060345
4911 030220 060200
4912 030224
4913 030230 000000
4914 030234 000000 000000
4915 030240 000345
4916 030244 006011
4917 030246
4918 030250 000010
4919 030252 000240
4920 030254 000401
4921 030256 104174
4922 030260
4923
4924
4925
4926 030260

030260 104413

4927 030262 004737 030336
4928 030266 160252 125252
4929 030272 060000 000000
4930 030276 000000 000000
4931 030302 100052 125252
4932 030306 000000 000000
4933 030312 125252
4934 030316
4935 030320
4936 030322
4937 030324
4938 030326
4939 030330
4940 030332
4941
4942
4943

SRERSER
S

030732

MMM3 :

LPERR

JSR PC , @4MODF OV
1% .WORD  60052,125252
2% .WORD  60200.0
3$ WORD 0,0
43 .WORD  52,125252
5%: .WORD 0,0
6% .WORD 0.0
7%: 41000

141006

10
8% : ERROR  +172

BR 9%

ERROR +173
9%:
:OVERFLOW TEST WITH EXPONENT OF
MMMS :

LPERR _

JSR PC, a4#MODF OV
1% LWORD  60345,67654
2% .WORD  60200.0
38 .WORD 0.0
4%: .WORD 0,0
5%: .WORD 0.0
6% LWORD  345,67654
7% 6011

6006

10
8%: NOP

BR 9%

ERROR  +174
9%:

:OVERFLOW TEST WITH EXPONENT OF
CAND FIV = 1, FID = 1

MMMS :
LPERR
JSR PC,a#MODFOV
1% LWORD  160252,125252
2% . WORD 60000,0
3% .WORD 0,0
48 .WORD  100052,125252
g "WORD 0,0
6$ .WORD 52,125252
7 41000
%81006
8%: ERROR +172
BR 98
ERROR +175
9%: JMP A#MMMDONE

;SET UP THE LOO® ON ERROR ADDRESS.

JAC

sFSRC

sFRACTIONAL RES.

;s INTEGER RES.

;ERROR FRACTIONAL RES.
;ERROR INTEGER RES.
;FPS BEFORE EXECUTION.
:;?g AFTER EXECUTION.
JBAD FEC ON OVERFLOW.

;ST 520 TO STORE ZERO TWICE
JINTO 162

THE RESULT = 130, FIV = 0, FID = 1
;SET UP THE LOOP ON ERROR ADDRESS.

;AC

:FSRC

sFRACTIONAL RES.
JINTEGER RES.

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

;ST 520 TC 162 INTO STORE ZERO TWICE.

THE RESULT = 128, RESULT NEGATIVE

;SET UP THE LOOP ON ERROR ADDRESS.

;AC

sFSRC

sFRACTIONAL RES.

s INTEGER RES.

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

;ST 517, BAD SIGN.
;GO TO THE NEXT TEST.

;THIS SUBROUTINE, MODFOV, IS CALLED TO SETUP THE
;OPERANDS, EXECUTE THE MODF INSTRU{TION AND CHECK THE RESULTS.

SEQ 0114
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4944
4945
4946
4947
4948
4949
4950
4951
4952
4953
4954
4955
4956
4957

4969
4970
4971
4972
4973
4974
4975
4976 030336
4977 030340
4978 030344
4979 030346
4980 030350
4981 030352
4982 030356
4983 030360
4984 030364
4985 030366
4986 030374
4987 030376

4988

4989 030402
4990

4991 030404
4992 030406
4993 030410
4994 030414
4995 030416
4996 030422
4997 030424
4998 030430

4999
5000 030432

171410

170204
170305
012700
170100
012700
174010
012700
174110

010102

000200

025666
000030
030402
000004

000200
030712
030722

MACRO M1111
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;1T 1S CALLED THUS:

Wy e 8, 8, 8, 8, ",

S 8o %y N, N, NN,

ACARG: .WORD X, X ;AC OPERAND
FSRCARG: .WORD X, X ;FSRC _OPERAND
FRES: WORD X, X sFRACTIONAL RESULT
INTRES: .WORD X, X ;INTEGER RESULT
ERFRES: .WORD X, X JERROR FRACTION RESULT
ERINTRES:.WORD X, X sERROR INTEGER RESULT
FPSB: .WORD X :FPS BEFORE EXECUTION
FPSA: .WORD X ;FPS AFTER EXECUTION
FEC: .WORD X sFEC
ERR1:  ERROR  +X ;FEC ERROR

BR CONT
ERRZ2: ERROR  +X ; INTEGER ERROR
CONT: sRETURN ADDRESS

;THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODF

s INSTRUCTION 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
;THEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
;THEN MODFOV WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

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

;THE TRUE RESULT THEN THE ERROR IS REPORTED HERE. IF THE ANTICIPATED
sFAILURE MATCHES THE TRUE RESULT THEN MODFOV 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

JFAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.

:IF A MATCH IS MADE HOWEVER, MODFOV WILL RETURN CONTROL TO THE ERROR

;CALL AT ERR2.

MODFOV: MOV

001236

1%:

(SP)+,R1 :GET A POINTER TO THE ARGUMENTS
zgoo.no :SET FD MODE.

R1.RO :SET UP ACO

(RO) ,ACO

#MODP1,R0O :PUT A BACKROUND PATTERN INTO AC1.
(RO) ,AC1

gg(n1>.no :SET UP THE FPS.

#1848 TMP2

R1,10 :COMPUTF THE ADDRESS OF THE FSRC.
#4 ,RO

(RO) ,ACO ;EXECUTE THE TEST INSTRUCTION.

R4 :GET THE FPS.

RS -GET FEC.

:goo.no :SET FD MODE .

#MODF DO, RO :GET THE FRACTIONAL RESULT.

ACO, (RO)

#MODFD1,R0 GET THE INTEGER RESULT.

AC1, (RO)

R1,R2 ;SAVE THE [ATA [N CASE OF ERROR.

SEQ 0115
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120 SEE COMMENT ABOVE FOR TEST TITLE _ SEQ 0116
5001 030434 010237 001240 MOV R2, NS TMP3
5002 030440 062702 000004 ADD #4 ,R2
5003 030444 010237 001242 MOV R2.NSTMPL
5004 030450 062702 000004 ADD #4 R2
5005 030454 010237 001244 MOV R2 ,a#$TMPS
5006 030460 062702 000004 ADD #4 .R2
5007 030464 010237 001246 MOV R2.NSTMP
5008 030470 012737 030712 001250 MOV #MODF DO, a#$ TMP7
5009 030476 012737 030722 001252 MOV #MODFD1.a#$TMP10
5010 030504 010437 001254 MOV R4, aNSTMP11
5011 030510 016137 000032 001256 MOV 32(R1) ,aN#STMP12
5012 030516 010537 001260 MOV RS, a#$TMP13
gg}z 030522 016137 000034 001262 MOV 34 (R1) ,a¥8TMP14
5015 030530 012702 030712 MOV #MODF DO, R2 ;:CHECK THE FRACTIONAL RESULT.
5016 030534 026112 000010 CMP 10(R1) . (R2)
5017 030540 001025 BNE 108 :BRANCH IF INCORRECT.
5018 030542 026162 000012 000002 CMP 12(R1) ,2(R2)
28;8 030550 001021 BNE 10%
5021 030552 012702 030722 MOV #MODFD1,R2 ;CHECK THE INTEGER RESULT.
5022 030556 026112 000014 CMP 14(R1), (R2)
5023 030562 001016 BNE 158 :BRANCH _F INCORRECT.
5024 030564 026162 000016 000002 CMP 16(R1),2(R2)
gggg 030572 001012 BNE 158
5027 030574 026104 000032 CMP 32(R1) R4 :CHECK THE FPS.
gggg 030600 001024 BNE 20% *BRANCH [F INCORRECT.
5030 030602 026105 000034 CMP 34(R1) ,RS :CHECK THE FEC.
ggg; 030606 001030 BNE 25% *BRANCH 'F INCORRECT.
gggz 030610 000761 000044 9% : JMP 44 (R1) :RETURN.
5035 :FRACTIONAL ERROR.
5036 030614 108: :THE ERROR WAS NOT ANTICIPATED SO
5037 030614 104165 128:  ERROR  +165 “REPORT. THE INCORRECT FRACTION HERE.
gggg 030616 000774 BR 9%
5040 : INTEGER ERROR.
5041 030620 026112 000024 158%: cMP 24(R1) (R2) :WAS THIS ERROR ANTICIPATED?
5042 030624 001010 BNE 6% *BRANCH IF NOT.
5043 030626 026162 000026 000002 CMP 26(R1) 2(R2)
5044 030634 001004 BNE 168
5045 030636 010102 MOV R1,R2 :THE ERROR WAS ANTICIAPTED SO RETURN
5046 030640 062702 000042 ADD #42 ,R2 “TO THE ERROR REPORT IN THE CALLING
5047 :ROUTINE.
ggzg 030644 000112 JMP (R2)
5050 030646 168%: -THE ERROR WAS NOT ANTICIPATED SO REPORT
5051 030646 104166 17%: ERROR  +166 “THE INTEGER FAILURE HERE.
ggg% 030650 000757 BR 9
5054 : :FPS INCORRECT.
5055 030652 010437 0.1254 208 : MOV R4, a¥STMP1 1 :REPORT INCORRECT FPS.
5056 030656 016137 (.(0032 001256 MOV 32(R1) ,aNS$TMP12
5057 030664 104167 21%: ERROR  +167
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120 SEE COMMENT ABOVE FOR TEST TITLE SEQ 0117
?823 030666 000750 BR 9%
5060 :REPORT FEC ERROR.
5061 030670 010537 001260 25%: MOV RS, NS TMP13
5062 030674 016137 000034 001262 MOV 34(R1) ,a#$TMP14
5063 030702 010102 MOV R1,R2
5064 030704 062702 000036 ADD #36,R2
gggg 030710 000112 JMP (R2)
5067 030712 000000 000000 000000 MODFDO: .WORD 0,0,0.0
030720 000000

5068
5069 030722 000000 000000 000000 M™ODFD1: .WwGRD 0,0.0.0
030730 000000

5070
5071 030732 MMMDONE :
030732 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 (HAS
;THE USER TYPED CONTROL G?).

5072

5073

5074

5082

5083 JTEST TITLE:UNDER/OVERFLOW, USING MODD WITH TRAPS DISABLED

5084 AR AR RNRRARAARRAARARRRRRRARRRRRRRRRRRRRRRRRRRRRRRRERRRR AR R

*TEST 21 SEE COMMENT ABOVE FOR TEST TITLE

*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.

. %

.
;;tttt*l’ﬁti*titttttittttttitﬁtﬁttiittttiitttttttﬁﬁtt.tttttﬁtttttﬁ

5085 030734 000004 TST21: SCOPE
5086 ;UNDERFLOW TEST WITH EXPONENT OF THE RESULT = =129, FIU = 1, FID =
5087 030736 NNNT :
030736 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
5088 030740 004737 031352 JSR C ,a4MODDOV
5089 030744 020252 125252 1$: .WORD 20252 125252 ;AC
5090 030750 125252 125252 .WORD  125252,125252
5091 030754 020100 000000 000000 2%: .WORD  20100,0.0,0 ;FSRC
030762 000000
5092 030764 000177 177777 177777 3%: .WORD 177,-1,-1,-1 ;FRACTIONAL RES.
030772 177777
5093 030774 000000 000000 000000 &§%: .WOrRD  0,0,0,0 ; INTEGER RES.
031002 000000
5094 031004 020252 125252 5%: .WORD  20252,125252 ;ERROR FRACTIONAL RES.
5095 031010 125252 125252 JWORD  125252,125252
5096 031014 000000 000000 177777 6%: .WORD  0,0,-1.-1 ;ERROR INTEGER RES.
031022 177777
5097 031024 042200 7%: 42200 ;FPS BEFORE EXECUTION.
5098 031026 142204 142204 JFPS AFTER EXECUTION.
5099 031030 000012 12 JFEC
5100 031032 104201 8%: ERROR  +201 JFEC INCORRECT ON UNDERFLOW.

5101 031034 000401 BR 9%




CKFPBAD FP11F FLTG PNT PRT B

121 SEE COMMENT ABOVE FOR TEST TITLE

02 031036 104202

0

031040 104413

7 031042 004737 031352
8 010000 000000

Wi
-
b
H

000000
123456 000000

Voo~

104203

(W AV LV W LV AN AV IV LV LV, IV,
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LV LN

031142 104413
5126 031144 004737 031352
5127 031150 060252 125252
5128 031154 125252 125252
5129 031160 060100 000000
031166 000000
5130 031170 000000 000000
031176 000000
5131 031200 000177 177777

031206
5132 031210 000000
031216 000000
5133 031220 000177 177777
031226 125252 125252

351252 060200 000000
31256 125252 000000
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AEE N
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0

0 413

831246 004737 031352
0
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MACRO M1111
ERROR  +202
0% :
:UNDERFLOW TEST
NNNZ :
LPERR
JSR PC , 34MODDOV
18: .WORD  10000,0
"WORD  123456,0
000000 2%: "WORD  10200,0.0.0
000000 3$: .WORD 0,0,0,0
000000 &$: .WORD 0,0,0,0
000000 S$%: .WORD 0,0,0.0
68 : .WORD 0,0
CWORD  123456,0
7%: 5213
5204
12
8%: NOP
BR 9%
ERROR  +203
9%:
:OVERFLOW TEST WITH EXPONENT COF
NNN3:
LPERR
JSR PC , a4MODDOV
1$: _WORD  60252,125252
'WORD  125252,125252
000000 2%: "WORD 60100,0.0.0
000000 3$: .WORD 0,0,0.0
177777  4$: JWORD  177.-1,=1,~1
000000 S$: .WORD 0,0,0.0
6$: LWORD 177.-1
JWORD  125252,125252
7%: 41200
141206
10
8% : ERROR  +204
BR 9
ERROR  +205
9%:
:OVERFLOW TEST WITH EXPONENT OF
NNN4 :
LPERR
JSR P( , 34MODDOV
1$: . WORD ?ggoo 0

252.0

;ST 155 (BUT FD)

WITH EXPONENT OF THE RESULT = =193, FIU = 0, FID = 1

;SET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC

sFRACTIONAL RES.

; INTEGER RES.

;ERROR FRACTIONAL RES.

;ERROR INTEGER RES.

;FPS BEFORE EXECUTION.
;FPS AFTER EXECUTION.

;ST 047 (BUT FD).

THE RESULT = 128, FIV =1, FID = 1
:SET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC

;JFRACTIONAL RES.

s INTEGER RES.

;ERROR FRACTIONAL RES.

;ERROR INTEGER RES.

128 SRR RS

5;52 BAD ON OVERFLOW.

;ST 520 TO 162 INTO 163 (BUT FD).

THE RESULT = 130, FIV =0, FID = 1
JSET UP THE LOOP ON ERROR ADDRESS.
JAC

SEQ 0118
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SEE COMMENT ABOVE FOR TEST TITLE

000000
000000
000000
000000
000000
000000

031760

¢ 10

MACRO M1111 18=SEP=79 13:43 PAGE 16=11
000000 2%: .WORD 60200,0,0,0 :FSRC
000000 3%: .WORD 0,0,0,0 JFRACTIONAL RES.
000000 4%: . WORLC 0,0,0,0 s INTEGER RES.
000000 S%: .WORD 0,0,0,0 ;ERROR FRACTIONAL RES.
6%: .WORD 400,0 ;ERROR INTEGER RES.
.WORD 125?52 0
7%: 6211 ;FPS BEFORE EXECUTION.
6206 JFPS AFTER EXECUTION.
10 2FEC
8%: NOP
BR 9%
ERROR +206 ;ST 520 TO 162 INTO STORE ZERO TWICE.
9%: JMP A#NNNDONE ;GO TO NEXT TEST.

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

ACARG: .WORD XX, X.,X ;AC OPERAND
3 FSRCARG: .WORD  X_X,X.X ;FSRC OPERAND
: FRES: LWORD X, X, XX JFRACTIONAL RESULT
§ INTRES: .WORD X, X.X,X s INTEGER RESULT
3 ERFRES: .WORD X, X,X,X :ERROR FRACTION RESULT
: ERINTRES: .WORD X, XXX sERROR INTEGER RESULT
2 FPSB: WORD X ;FPS BEFORE EXECUTION
: FPSA: WORD X :FPS AFTER EXECUTION
: ERR1: ERROR  +X ;FRACTION ERROR
: BR CONT
3 ERRZ2: ERROR  +X :INTEGER ERROR
3 CONT: ;RETURN ADDRESS

; THE OPERANDS ARE SET UP (USING ACO FOR THE AC ARGUMENT). THE MODD
;INSTRUCTION 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
;THEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
; THEN MODDOV WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

;1T 1S 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 IS REPORTED HERE. IF THE ANTICIPATED
;FAILURE MATCHES THE TRUE RESULT THEN MODDOV PASSES CONTROL TO THE

;ERROR CALL AT ERR1. LIKEWISE IF THE INTEGER PART OF THE RESULT IS

sNOT CORRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER

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

:é; C Q?ngnés MADE HOWEVER, MODDOV WILL RETURN CONTROL TO THE ERROR

. CAL ‘

MODDOV: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS
MOV #200,R0 *SET FD MODE.
LDFPS RO
MOV R1,R0O :SET UP ACO
LDD (RO) ,ACO

MOV #MODP1 , RO JPUT A BACKROUND PATTERN INTO ACT,

SEQ 0119
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5201 031372
5202 031374
5203 031400

* 5204 031402
5205 031410
5206 031412
207

5

5208 031416
5209

5210 031420

5211 031422
5212 031424
5213 031430
5214 031432
5215 031436
5216 031440
5217 031444
5218

5219 031446
5220 031450
5221 031454
5222 031460
5223 031464
5224 031470
5225 031474
5226 031500
5227 031504
5228 031512
5229 031520
5230 031524
5231 031532
5232 031536
5233

5234 031544
5235 031550
5236 031552
5237 031556
5238 031562
5239 031564
5240 031566
5241

5242 031570
5243 031574
5244 031576
5245 031602
5246 031606
5247 031610
5248 031612

172510

171410

170305
170204
012700
170100
012700
174010
012700
174110

010102

010537
016137

012702
010103
062703
012700
022223
001023
077003

012702
010103
062703
012700
022223
001013
077003

000060
031416
000010

000200
031740
031750

001240
000010
001242
000010
001244
000010
001246
031740
031750
001254

000062
001260
000064

031740

000020
000004

031750

000C30
000004

MACRO M1111

001236

1%:

001250
001252

001256
001262

’%:

3%:

D 10
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LDD
MOV
LDFPS
MOV
MOV
ADD

MODD

STST
STFPS

ADD

ADD

(RO) ,AC1T
60(R1) ,RO

RO
#1S, NS TMP?
R1,R0O
#10,R0

(RO) ,ACO

RS
R4

#200,R0

RO
#MODDDO, RO
ACO, (RO)
#MODDD1,RO
AC1,(RO)

R1.R2
R2.a#STMP3
#10,R2
R2, NS TMPL
#10,R2
R2,a4$TMPS
#10,R2

R2 ,a#$TMPE

A#MODDLO , a¥STMP7
A#MODDD1,a#$TMP10

R4 ,a¥STMP11

62(R1) ,a#$TMP12

RS,a#$TMP13

64(R1) ,a#8TMP14

#MODDDO ,R2
R1,R3
#20,R3

#4 RO
(R2)+,(R3)+
10%

Ro:zs

#MODDD1,R2
R1,R3
#30,R3

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

RO, 3%

;SET UP THE FPS.

;COMPUTE THE ADDRESS OF THE FSRC.
;EXECUTE THE TEST INSTRUCTION.
:GET THE FPS.

;GET THE FPS.
;SET FD MODE.

JGET THE FRACTIONAL RESULT.
;GET THE INTEGER RESULT.

;SAVE THE DATA [N CASE OF ERROR.

sCHECK THE FRACTIONAL RESULT.

;BRANCH iFf INCORRECT.

;CHECK THE INTEGER RESULT.

JBRANCH IF INCORRECT.

SEQ 0120
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MACRO M1111

SEE COMMENT ABOVE FOR TEST TITLE

5252 031614
5523 031620
5255 031622
5256 031626

5257
5258 031630
5259
5260
5261 031634
5262 031634
5263 031636
5264
5265
5266 031640
5267 031644
5268 031646
5269 031652
5270 031656
5271 031660
5272 031662
5273 031664
5274 031666
5275
5276 031672
5277
5278 031674
5279 031674
5280 031676
5281
5282
5283 031700
5284 031704
5285 031712

5286 031714
5287

5288

5289 031716
5290 031722
5291 031730
5292 031732
5293 031736

5294
5295 031740
031746

5296

5297 031750
031756

5298

5299 031760
031760

026104
001027

026105
001033

000161

104176
000774

012702
010103
062703
012705
022223

010437
016137
104200
000745

010537
016137
010102
062702
000112

000000
000000

000000
000000

104412

000062

000064

000074

031750

000050
000004

000072

001254
000062

001260
000064
000066
000000

000000

9%:

CMP
BNE

CMP
BNE

JMP

6 (R1) ,RG
20%

64 (R1) ,RS
25%

74(R1)

;FRACTIONAL ERROR.

10%:
12%: ERROR +176
BR %
: INTEGER ERROR.
15%: MOV #MODDD1 ,R2
MOV R1,R3
ADD #50,R3
MOV #4 RS
60%: CMP (R2)+,(R3)+
BNE 17%
SOB R5,60%
MOV R1,.R2
ADD #72.,R2
JMP (R2)
16%:
17%: ERROR +177
BR 9%
;FPS INCORRECT.
208 : MOV R4 ,a#8TMP1 1
001256 MOV 62(R1) ,a#8TMP12
21%: ERROR +200
BR 0%
;REPORT FEC ERROR.
25%: MOV RS,a#$TMP13
001262 MOV 64(R1) ,a¥8TMP14
MOV R1,.R2
ADD #66 ,R2
JMP (R2)
000000 ™MODDDO: .WORD 0,0,0.0
000000 M™ODDD1: .WORD 0,0,92.0
NNNDONE :
RSETUP

E_10
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;sCHECK THE FPS.
;BRANCH IF INCORRECT.

;CHECK THE FEC.
JRETURN.

;THE ERROR WAS NOT ANTICIPATED SO
JREPORT THE INCORRECT FRACTION HERE.

;WAS THE INTEGER ERROR ANTICIPATED?

JBRANCH IF NOT ANTICIPATED.

:THE ERROR WAS ANTICIAPTEL SO RETURN
;TO THE ERROR REPORT IN THE CALL ING
JROUTINE.

;THE ERROR WAS NOT ANTICIPATED SO REPORT
;THE INTEGER FAILURE HERE.

;REPORT INCORRECT FPS.

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

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

SEQ 0121




(KFPBAQ FP11F FLTG PNT PRT B

121 SEE COMMENT ABOVE FOR TEST TITLE

5300
5342
5343

031762

031764
031772
031774

5344
5345
5346
5347
5348
5349 032002
5350 032004
5351
5352 032010
5353 032016
5354
5355

032024
032032

000004

132767
001406
032777

001022
000137

012737
012777
012737
000406

000200
000200

033142

032034
000000
036712

F 10
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147345
147136

000004
001112
000004

TR AR A AR A AR AT AR AR AR AR AR AR A AR PR AR AR AR AR AR AR A AR R AR

-TEST 22 INTERRUPT CORRECT FLOWS TEST

tTHIS IS A TEST OF THE 'CORRECT' FLOWS. THIS PART OF THE MICRO (CODE
;*HAS AS ITS PURPOSE INSURING THAT INTERRUPT REQUESTS MADE DURING
:*CERTAIN LENGTHY FPP INSTRUCTIONS GET HONORED. THIS IS DONE

:«IN A WAY SUCH THAT IF AN INTERRUPT REQUEST OCCURS DURING ONE

;*OF THESE INSTRUCTIONS THE STATE OF THAT INSTRUCTION'S

s*EXECUTION WILL BE THE SAME AS IF THAT INSTRUCTION HAD NEVER

:*BEEN FETCHED AND ITS EXECUTION NEVER STARTED. THUS THE MICRO (ODE
;*WILL RESTORE ALL REGISTERS, BACK UP THE PC AND LEAVE THE

;*FPS AND ACO THROUGH AC5 UNMODIF IED.

;*THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

o™ ADD (OR SUB)
i olv
w MUL
o MOD

;*(BOTH DOUBLE AND FLOATING)

;*ALL ADDRESSING MODES WILL BE TRIED WITH THE ADDD INSTRUCTION. THEN
;*EACH OF THE OTHER INSTRUCTIONS WILL BE TRIED USING MODE 1.

;*NOTE THAT THIS TEST NEEDS A SPECIAL INTERRUPT MODULE,

;*WHICH WILL PROBABLY ONLY BE PRESENT IN DEC'S MANUFACTURING ENVIRONMENT,
;*TO RUN. THIS SPECIAL EQUIPMENT IS DESIGNED TO RAISE AN

;*INTERRUPT REQUEST IN THE PROCESSOR IF A BIT IS SET IN ITS STATUS
J*REGISTER AND ONLY WHEN AN FPP INSTRUCTION IS ENCOUNTERED.

;*THEREFORE THIS TEST WILL BE RUN CONDITIONALLY (DEPENDENT UPON WHE THER

;*OR NOT THE STATUS REGISTER OF THE TEST EQUIPMENT TIMES OUT WHEN REFERENCED).

;*THIS TEST CAN ALSO BE DESELECTED BY TURNING SWITCH 7 OF THE

;*SWITCH REGISTER (PHYSICAL OR VIRTUAL) ON.

;*THE TEST ASSUMES THAT THE TEST EQUIPMENT'S STATUS REGISTER IS AT
;*LOCATION 777774 (NOTE THAT ALL REFERENCES TO THIS LOCATION ARE

;*MADE INDIRECT THROUGH THIS PROGRAMS LOCATION CORINT, SO THAT

;*]F THE USER HAS MODIFIED THE TEST EQUIPMENT'S STATUS REGISTER TO
;*RESPOND TO A DIFFERENT ADDRESS LOCATION CORINT MUST BE

;*MADE TO CONTAIN THAT STATUS REGISTER'S NEW ADDRESS).

;*THIS PROGRAM ASSUMES THAT THE TRAP VECTOR FOR THE TEST EQUIPMENT IS 110.
;*AGAIN NOTE THAT ALL REFERENCES TO THIS TRAP VECTOR ARE INDIRECT, THROUGH
;*THIS PROGRAM'S LOCATION CORTRP (IF THE TEST EQUIPMENT IS

J*MADE TO TRAP TO A DIFFERENT VECTOR LOCATION CORTRP MUST CONTAIN THE
;*ADDRESS OF THIS VECTOR).
::t't.t‘"*tit't*t..tttttt'ti"lt'ﬁ‘.ﬁit*Iitit!ﬁi*'iitttttt.tﬁttt

TS122: SCOPE

BITB #200 $SENVM ;SEE IF APT IS SELECTING TEST.

BEC ;BRANCH TO AUTOSIZE IF NOT.

BIT 0200 aSWR ;SEE IF THE USER HAS SELECTED THIS
sTEST USING THE SWITCH REGISTER.

BNE (OR3 ;IF SO, PERFORM TEST.

JMP a# CORDONE ;ELSE DO NOT RUN TEST.

(OR1: MOV #COR2,a#ERRVECT ;SEE IF THE TEST EQUIPMENT'S STATUS

MOV #0,dCORINT REGISTER TIMES OUT.
MOV #CPSPUR ,@#ERRVECT
BR (OR3 ;DIDN'T TIME OUT SO START TEST,

SEQ 0122
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122 INTERRUPT CORRECT FLOWS TEST SEQ 0123
5356
5357 032034 022626 CORZ: CMP (SP)+,(SP)+ ;IF THE REFERENCE TIMES OuT DO
5358 032036 012737 036712 000004 MOV #CPSPUR,a#ERRVECT
ggzg 032046 000137 033142 JMP @#CORDONE ;NOT RUN TEST.
:TEST ADDD MODE O

2362 032050 COR3:
5363 032050 005227 177777 INC  #=1
5364 032054 001002 BNE COR33
5365 032056 104401 TYPE
5366 032060 037665 .WORD  CORMES
5367 032062 COR33:
5368 032062 104413 LPERR JSET UP THE LOOP ON ERROR ADDRESS.
5369 032064 004737 032642 JSR  PC,a#CORSUB
5370 032070 040200 000100 000200 1$: .WORD  40200.100,200, 300 :ACO

032076 000300
5371 032100 123456 2% WORD 123456 ;RO
5372 032102 000200 38 200 “FPS
5373 032104 172000 48 ADDD  ACO,ACO TEST INSTRUCTION.
5374 032106 000240 NOP
5375 032110 005037 033124 ] CLR a#CORFLG JRESET INTERRUPT FLAG
5376 032114 104252 ERROR +252 sNO INTERRUPT! TEST EQUIPMENT FAILED.
5377 032116 000401 BR 118
5378 032120 104253 5%: ERRCR +253 :INCORRECT STATE AT INTERRUPT,
5379 032122 11%:
5380 ;TEST ADD MODE 1
5381 032122 COR4 :

032122 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5382 032124 004737 032642 JSR PC,a#CORSUB
5383 032130 040201 000555 077007 18: _WORD  40201,555,77007,111111  ;ACO

032136 111111
5384 032140 032130 28: .WORD 1% ;RO
5385 032142 000217 33 217 “FPS
5386 032144 172010 4%: ADDD (RO) ,ACO JTEST INSTRUCTION
5387 032146 000240 NOP
5388 032150 005037 033124 CLR a#CORFLG JRESET INTERRUPT FLAG
5389 032154 104252 ERROR  +252 *REPORT FAILURE. NO INTERRUPT.
5390 032156 000401 BR 118
5391 032160 104254 ERROR  +254
5392 032162 118:
5393 |
5394 ;TEST ADDD MODE 2
5395 032162 CORS:

032162 104413 LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
5396 032164 004737 032642 JSR PC,a#CORSUB
5397 032170 040202 111333 052525 1%: .WORD  40202,111333,52525,70707 ;ACO

032176 070707
5398 032200 032170 2%: WORD 1% :RO
5399 032202 000205 3% 205 “FPS
5400 032204 172020 4$: ADDD  (RO)+,ACO “TEST INSTRUCTION
5401 032206 000240 NOP
5402 032210 005037 033124 (LR a#CORFLG JRESET THE INTERRUPT FLAG
5403 032214 104252 ERROR  +252 *REPORT FAILURE. NO INTERRUPT.
5404 032216 000401 BR 118
5405 032220 104255 ERROR  +255 :CORRECT FLOWS FAILED.
5406 032222 118:

5407
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MACRO M1111

INTERRUPT CORRECT FLOWS TEST

54608
5409 032222
032222
5610 032224
5611 032230
032236
5412 032240
5413 032242
5614 032244
5415 032246
5416 032250
5417 032254
5418 032256
5619 032260
5620 032262
5421 032264
5422
5423 032266
5424
5425 032266
032266
5426 032270
5427 032274
032302
5428 032304
5429 032306
5630 032310
5431 032312
5432 032314
5433 032320
5434 032322
5435 032324
5636 032326
5437
5438
5439 032326
032326
5440 032330
5441 032334
032342
5642 032344
5443 032346
5444 032350
5445 032352
5446 032354
5447 032360
5448 032362
5449 032364
5450 032366
5451 032370
5452 032372
5453
5454
5455 032372
032372
5456 032374
5457 032400

104413
004737
040203
000001

032264
000

032230

104413
004737
040204
045671
032304
000212
172040
000240
005037
104252
000401
104257

104413
004737
040205
054321
032372
000213
172050
000240
005037
104252
000403
104260
000401
032334

104413
004737
040206

033124

032642

123456

033124

032642
076543

033124

032642
034353

H_10
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;TEST ADDD MODE 3

COR6:
LPERR
JSR
072746 1%: .WORD
2%: . WORD
3%: 206
4%: ADDD
NOP
CLR
ERROR
BR
5%: ERROR
B8R
10%: . WORD
11%:
;TEST ADDD MODE
COR7:
LPERR
JSR
070123 1%: .WORD
2%: .WORD
3%: 212
4%: ADDD
NOP
CLR
ERROR
BR
ERROR
11%:
;TEST ADDD MODE
CORS8:
LPERR
JSR
021076 1%: .WORD
2%: .WORD
3%: 213
4%: ADDD
NOP
CLR
ERROR
BR
5%: ERROR
BR
10%: . WORD
11%:
;TEST ADDD MODE
COR9:
LPERR
JSR
063730 1%: .WORD

PC,a#CORSUB
40203,71735

108
a(RO)+,ACO

a#CORFLG
+252

1%

+256

11%

1%

JSET UP THE LOOP ON ERROR ADDRESS.
,72746,1 JACO

;RO

JFPS

JTEST INSTRUCTION

JRESET THE INTERRUPT FLAG
JREPORT FAILURE, NO INTERRUPT,

;CORRECT FLOWS FAILED.

;USED FOR THE ADDRESSING OF THE OPERAND
;IN THIS MODE.

;SET UP THE LOOP ON ERROR ADDRESS.

PC,a#(CORSUB

40204 ,12345
1$+10
-(R0O) ,ACO

a#(CORFLG
+252

11%

+257

5

PC,a#(ORSUB
40205,76543

108+2
a-(R0) ,ACO

a#CORFLG
+25¢2

11%

+260

11%

1%

PC,a4#(ORSUB
40206, 36353

6.70123,45671 ;ACO
:RO
:FPS
;TEST INSTRUCTION

;RESET THE INTERRUPT FLAG
;REPORT FAILURE. NO INTERRUPT.

sCORRECT FLOWS FAILED

;SET UP THE LOOP ON ERROR ADDRESS.
,21076,54321 ;ACO

;RO

JFPS

sTEST INSTRUCTION

JRESET THE INTERRUPT FLAG
JREPORT ERROR. NO INTERRUPT,

;CORRECT FLOWS FAILED.

;SET UP THE LOOP ON ERROR ADDRESS.
,63730,31323 ;ACO

SEQ 0124
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122 INTERRUPT CORRECT FLOWS TEST SEQ 0125
032406 031323
5458 032410 032377 °%: LWORD 1%~1 ;RO
5459 032412 000214 3%: 214 :FPS
5460 032414 172060 000001 L%: ADDD 1(R0O) ,ACO :TEST INSTRUCTION
5461 032420 005037 032124 CLR a#CORFLG
5462 032424 104252 ERROR  +252 JREPORT FAILURE NO TRAP,
5463 032426 000401 BR 11%
5464 032430 104261 5%: ERROR  +267
5465 032432 11%:
5466
5467 ;TEST ADDD MODE 7
5468 032432 COR10:
032432 104413 LPERR JSET UP THE LOOP ON ERROR ADDRESS.
5469 032434 004737 032642 JSR PC,a#CORSUB
5470 032440 040210 070107 062426 1%: .WORD 40210,70107,62426,55555 ;ACO
032446 055555
5471 032450 032473 2%: .WORD 10%-1 :RO
5472 032452 000204 3%: 204 :FPS
5473 032454 172070 000001 4%: ADDD al(RO) ,ACO JTEST INSTRUCTION
5474 032460 005037 033124 (LR a#(ORFLG
5475 032464 104252 ERROR  +252 JREPORT FAILURE NO TRAP
5476 032466 000403 e 11%
5477 032470 104262 5%: ERROR  +262 ;CORRECT FLOWS FAILED.
5478 032472 000401 i 11%
5479 032474 032440 10%: .WORD 1%
5480 032476 11%:
5481
5482 ;TEST DIVD MODE 1
. 5483 032476 COR11:
032476 104413 LPERR SET UP THE LOOP ON ERROR ADDRESS.
5484 032500 004737 032642 JSR PC,a#(0RSUB
5485 032504 040211 033445 056677 1%: .WORD  40211,33445,56677,001122 ;ACO
032512 001122
5486 032514 032504 2%: .WORD 1% ;RO
5487 032516 000205 3%: 205 :FPS
5488 032520 174410 (%: DIVD (RO) ,ACO JTEST INSTRUCTION
5489 032522 000240 NOP
5490 032524 005037 033124 CLR ¥ (ORFLG
5491 032530 104252 ERROR  +25¢ JREPORT FAJLURE, NO TRAP,
5492 032532 000401 BR 1%
5493 032534 104263 5%: ERROR  +263 JCORRECT FLOWS FAILED.
5494 032536 11%:
5495
5496 sTEST MULD MODE 1
5497 032536 COR12:
032536 104413 LPERR JSET UP THE LOOP ON ZRROR ADDRESS.
5498 032540 004737 032642 JSR PC,a#(ORSUB
5499 032544 040212 165411 (046252 1%: LWORD 40212,165411,46252,63650 ;ACO
032552 063650
5500 032554 032544 2%: .WORD 1% :RO
5501 032556 000210 3%: .WORD 210 :FPS
5502 032560 171010 4%: MULD (RO) ,ACO ;TEST INSTRUCTION
5503 032562 000240 NOP
5504 032564 005037 033124 CLR a#CORFLC
5505 032570 104252 ERROR  +252 JREPORT FAILURE, NO TRAP,
5506 032572 000401 B8R 11%

5507 032574 104264 5%: ERROR  +264 ;CORRECT FLOWS FAILED.
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122 INTERRUPT CORRECT FLOWS TEST

5508 032576

5509

5510

5511 032576
032576 104413

5512 032600 004737 032642

5513 032604 040213 045654 054542
032612 171623

5514 032614 032604

5515 032616 000412

5516 032620 171410

5517 032622 000240

5518 032624 005037 033124

5519 032630 104252

5520 032632 000401

5521 032634 104265
5522 032636 000137 033142

5542
5543
5544
5545
5546
5547
5548
5549
5550
5551
5552
5553 032642 005037 033124
5554

5555 032646 012601
5556 032650 010102
5557 032652 012700 000200
5558 032656 170100
5559 032660 172412
5560 032662 016100 000012
5561 032666 170100
5562 032670 016100 000010

11%:
:TEST MODD MODE 1
(OR13:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,a#CORSUB
1%: LWORD  40213,45654,54542,171623 SACO
2%: LWORD 1% :RO
3%: "WORD 412 “FPS
($: nggo (RO) ,ACO “TEST INSTRUCTION.
N
CLR HCORFLG
§2R°R ;ggz :REPORT FAILURE NG TRAP.
5% ERROR  +265 :CORRECT FLOWS FAILED.
118:  JMP a4 CORDONE “FINISHED TEST!

;THIS SUBROUTINE, CORSUB, IS CALLED TO SET UP THE OPERANDS
;ANC CHECK THE RESULTS IN THIS TEST. IT IS CALLED THUS:

3 JSR PC,a#CORSUB

: 1%: LWORD X, X, XX ;ACO OPERAND
2%: .WORD X ;RO

: 3%: .WORD “ :FPS

: 4L%: INST :TEST INSTRUCTION TO BE

: sEXECUTED.

: ADR :AN ADDRESS OFFSET FOR

;CERTAIN MODES OR NOP.

3 g:ROR ;%22 :NO TRAP ERROR.

: 5%: ERROR +N ;CORRECT FLOWS FAILURE.

: BR 11% ;OPTIONAL FOR CERTAIN MODES.
10%: .WORD  ADDRESS ;OPTIONAL FOR CERTAIN MODES.

; 11$:

;CORSUB WILL PICK UP A POINTER TO THE ARGUMENTS, IN R1. ACO, RO AND
;THE FPS WILL BE SET TO THE DESIGNATED VALUES. THEN THE TEST MODULE
;WILL BE SET UP TO INTERRUPT AND THE INSTRUCTION AT 4$ EXECUTED. IF
;NO TRAP OCCURS THEN THE TEST MODULE IS FAULTY. WHEN THE TRAP OCCURS
;THE PC ON THE STACK SHOULD BE 4%, AND ACO, RO AND THE FPS SHOULD NOT
sHAVE BEEN MODIFIED. IF EVERYTHING IS CORRECT CORSUB WILL RETURN TO
;5% PLUS TWO. IF AN ERROR IS DETECTED THEN CORSUB WILL RETURN TO THE
;ERROR REPORT AT 58.

JNOTE THAT A FLAG, CORFLG, IS SET TO =1 WHEN AN INTERRUPT IS PENDING.
;CORFLG IS ZERO OTHERWISE.

CORSUB: (LR a#(ORFLG JSET FLAG TO INDICATE NO INTERRUPT

*PENDING.
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 SSET UP THE FPS.
LDFPS RO

MOV 10(R7) RO ;SET UP RO,

SEQ 0126
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INTERRUPT CORRECT FLOWS TEST

5563 032674
5564 032676
5265 032702

5566
5567 032706
5568 032712
5569 032720
5570
5571 032726

5572

5573 032734
5574

5575

5576 032740
5577 032744
5578 032746
5579

5580

5581 032754
5582 032756
5583 032762
5584 032764
5585 032770
5586 032772
5587 033000
5588 033004
5589 033010
5590 033014
5591 033016
5592 033022
5593 033026
5594 033032
5595 033036

5598 033044
5599 033046

FESERE
ole JNTe NV, I 0

010102
062702
010237

005037
012777
012767

012777
000161

005137
001060
012777

170204
012702
170102
012702
174012
012737
010037
010437
011637
010102

010237

062702
012237
012237
010237
021602

001016
022626
020061
001012
010102
012703
012705
022223
001003
077503
000161

000161
011637
0C5037
?22626

04266
000407

000014
001236

177776

032740 000220
177777 000176
177777 000202

000014

033124
000000 000162

000200
033126
033126 001240
001244
001250
001254
001242
000010
001246

001252
001256

000010

033126
000004

000032
000030
001236

033124

K
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MOV
ADD
MoV

CLR
MOV
01
MOV

JMP

10

R1,R2
#14 ,R2
R2.,aN$TMP? :8?VER388RESS OF INSTRUCTION [N CASE
a#PSW ;CLEAR THE PRIORITY TO ALLOW INTERRUPTS.
#CORTV,aCORTRP  ;SET UP THE INTERRUPT VECTOR.
#=1,CORFLG ;SET THE FLAG TO INDICATE
;AN INTERRUPT IS PENDING.
#<1,3CO0RINT ;ENABLE THE TEST EQUIPMENT'S
;:TRAP FUNCTION AND GO
14(R1) ;EXECUTE THE INSTRUCTION.

;TRAP TO HERE WHEN THE INTERRUPT OCCURS.

CORTV:

1%:

CORTVO:
CORTV1:

H#CORFLG :FIRST SEE IF AN INTERRUPT WAS PENDING.

CORTV1 *IF NOT GO REPORT AN ERROR.

#0,aCORINT :MAKE SURE THE TEST EGUIPMENT
:IS NOT INTERRUPT ENABLED.

R4 :GET THE FPS.

zgoo.nz ‘GET ACO

#CORTMP,R2

ACO, (R2)

#CORTMP , a#STMP3

RO, a4#STMPS

R4 . a¥STMP?

(SP) ,a#$TMP11

R1,R2

R2.aNSTMPL

#10,R2

(R2) +,34$TMPG

(R2) +.a#$TMP10

R2, W$TMP12

(SP) ,R2 :SEE IF THE TRAP OCCURRED
*AT THE CORRECT ADDRESS.

CORTVO

(SP)+, (SP) + :RESET THE STACK.

RO,10(R1) “SEE IF RO IS CORRECT.

CORTVO ‘BR IF NOT CORRECT.

R1,R2 “SEE IF ACO WAS CORRECT

#CORTMP,R3

#4 RS

(R2)+, (R3) +

ggngzo :BRANCH IF INCORRECT.

32(R1) :IF EVERYTHING IS CORRECT THEN RETURN.

30(R1) :CORRECT FLOWS FAILED SO GO REPORT ERROR.

(SP) ,a#$TMP2  :AN INTERRUPT OCCURRED WHEN THE FLAG
“CORFLG, DID NOT INDICATE THAT ONE WAS
*PENDING SO REPORT SPURIOUS TRAP.

S#CORFLG

(SP)+, (SP)+

+266

CORDONE

SEQ 0127




(KFPBAQO FP11F FLTG PNT PRT B

MACRO M1111

INTERRUPT CORRECT FLOWS TEST

5620 033124

5621 033126
033134

5622

5623 033136

5624

5625

5626

5627
5628 033140
5629
5630
5631

5632
5633

5634
5635 033142
033142

5636
5637

5638
5639 033144
5640
5641
5642
5643

033144
033144
033146
033152
033156
033162
033170
033172
033174
033176
033200
033202
033204
032210

033230
033230

033234
033236
033237

000000
000000
000000

177774

000110

104412

000004
005067
005067
005267
042767
005327
000001
003074
01273;

00000

033172
104401
000407

016746
104403

006
000

000000 000000

145730
146124
146142
100000

033212

146070

146134

L_10
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CORFLG:
CORTMP:

.UORD

0
.WORD  0,0,0,0

CORINT: .WORD 177774 ;THIS IS THE ADDRESS, 177774, OF THE

;TEST EQUIPMENT'S STATUS REGISTER.

;THE CONTENTS OF CORINT CAN BE MODIFIED

;1F THIS STATUS REGISTER'S ADDRESS IS

s CHANGED.

;THIS 1S THE ADDRESS OF THE TEST EQUIPMENTS
;TRAP VECTOR. LIKE THE STATUS REGISTER'S ADDRESS
;DESCRIBED IMMEDIATELY ABOVE

sTHIS VECTOR CAN BE CHANGED, BUT THE

;CONTENTS OF CORTRP MUST INDICATE THE

; CHANGE .

CORTRP: .WORD 110

CORDONE :
RSETUP ;GO INITIALIZE THE FPS AND STACK, AND

JSEE IF THE USER HAS EXPRESSED

;THE DESIRE TO CHANGE THE SOF TWARE

;VIRTUAL CONSOLE SWITCH REGISTER (HAS

:THE USER TYPED CONTROL G?).

TST23:

.SBTTL END OF PASS ROUTINE
":tt**..*tttt*tttl".itﬁtt'Iﬁt*tti*ttﬁﬂttﬁtﬁ*tttittt‘**tﬁtt'tt'tt
:*INCREMENT THE PASS NUMBER (SPASS)

:*INDICATE END-OF-PROGRAM AFTER 1 PASSES THRU THE PROGRAM

;*IF SW12=1 INHIBIT TRACE TRAP

:*IF THERES A MONITOR GO TO IT

:*IF THERE ISN'T JUMP TO LOOP

$EOP:
SCOPE
CLR $TSTAM ::ZERO THE TEST NUMBER
CLR $TIMES ;:ZERO THE NUMBER OF JTERATIONS
INC $PASS ;2 INCREMENT THE PASS NUMBER
RIC #100000,8PASS  ;;DON'T ALLOW A NEG. NUMBER
DEC (PC)+ ;:LO0P?
$EOPCT: .WORD 1
BGT $DOAGN 2:YES
MOV (PC)+,a(PC)+ ;;RESTORE COUNTER
$ENDCT: .WORD 1
$EOPCT
TYPE ,65% :3TYPE ASCIZ STRING
64% ::GET OVER THE ASCIZ
giSSS: ASCIZ <12><15>/END PASS #/
MOV $PASS ,~-(SP) ::SAVE $PASS FOR TYPEOQUT
;. TYPE PASS NUMBER IN OCTAL
TYPOS G0 TYPE--OCTAL ASCII
BYTE 6 ;:TYPE 6 DIGITS
BYTE O :;SUPPRESS LEADING ZEROS

SEQ 0128
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END OF PASS ROUTINE

033240
033244

033310
033310

033314
033316
033317
033320
033324
033330
033334
033336
033340
033344

033346
033346
033352
033354
03%356

5644
5645

033436

104401
000421
016746
104403

006

000137
005020

377

PRT B

033246

145576

001313
145562
000042

033346

000042

000020
010000

000020

000020
033424

377

M_10
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145536

000

TYPE ,67% ,.TYPE ASCIZ STRING
BR 66% .GET OVER TH’ ASCIZ
;;678: LASCIZ / TOTAL ERRORS SINCE LAST REPORT /

66%
MOV $ERTTL,=(SP) ;SAVE SERTTL FOR TYPEOUT
;. TOTAL NUMBER OF ERRORS IN OCTAL

TYPOS ;:G0 TYPE--OCTAL ASCII
.BYTE 6 ;2TYPE 6 DIGITS
.BYTE 0 2 :SUPPRESS LEADING ZEROS
TYPE .SCRLF ;2TYPE CARRIAGE RETURN, LINE FEED
CLR $ERTTL ;s sCLEAR ERROR TOTAL
$GET42: MOV a#é2 R0 ;2GET MONITOR ADDRESS
BEQ $DOAGN ;;BRANCH IF NO MONITOR
CLR -(SP) :2INSURE THE "T'" BIT IS CLEAR
MOV #SCLR.T,=(SP) J:SETUP FOR AN RTI OR RTT
B8R $RTRN ;G0 DO AN RTI OR RTT TO LOAD THE PSW
oy ;iWITH A CLEARED "T'' BIT
LR.T2
MOV a#é?2 RO :2INSURE RO CONTAINS THE MONITORS
BEQ $DOAGN ;JRETURN ADDRESS
RESET :2CLEAR THE WORLD
$ENDAD: JSR PC,{RO) ;2G0 TO MONITOR
NOP ;+SAVE ROOM
NOP :2FOR
NOP ;ACTI
$DOAGN:
TRAP ;2PUSH OLD PSW AND PC ON STACK
BIC #20,(SP) :;CLEAR THE 'T''BIT
BIT #B1T12,.aSWR ::RUN WITH TRACE TRAP?
BNE 1% ;BR IF NO
cCOM $TBIT ..IS IT TIME FOR TRACE TRAP
BMI 1% ;BR IF NO
BIS #20, (SP) ..SET TRACE TRAP
1%: MOV #$LO0OP,-(SP) ;:;JUMP TO START OF TEST
$RTRN: RTI ..RETURN—-THIS IS CHANGED TO
"RIT'" IF "RTT'" IS A LEGAL
..INSTRUCTION
$LOOP:
JMP a(PC)+ ; :RETURN
$RTNAD: .WORD LOOP
$TBIT: .WORD O ;2T BIT STATE INDICATOR
$ENULL : .?;Es -1.-1.0 JINULL CHARACTER STRING

.SBTTL SCOPE HANDLER ROUTINE

R RR AR AR AR R RN AR R RN RN RN RN AR AR R R R AN
;*THIS 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:

;*SW14=1 LOOP ON TEST
;*SW11=1 INHIBIT ITERATIONS
: *SW09=1 LOOP ON ERROR
; *SW0B=1 LOOP ON TEST IN SWR<7:0>
:#CALL
SCOPE ::SCOPE=]0T

.'t
$SCOPE :

SEQ 0129
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SCOPE HANDLER ROUTINE

033436 104406
032777
001114

000416

013746
012737
005737
012637
033474 000463
022626
012637
000423

032777
001404
127767
001465
105767
001421
126767
101015
032777
001404
016767
000446
105067
005067
033574 000415
032777
001011
005767
001406
005267
026767
002024
012767
016767
105267
116767
011667
011667

564€
5647

PRT B

040000

000004
033476
177060
000004

000004

000400
145416
145351
145355
001000
145330

145313
145506

004000
145512

145264
145456

000001
000052
145232
145226
145224
145222
145412
000001
1457176
145174

MACRO M1111

165472

000004

145424
145356

145341
145366
145324

145334

145256

145246
145436

145444

1%:

- WARRNSTART
$XTSTR: BR

5%:

BR
6% : ; #HAAREND OF

2%:

7%:
4%

3%:

1%:

$SVLAD:

$OVER:

$MXCNT :

CKSWR
BIT
BNE

MOV
MOV
TST
MOV
BR

CMP
MOV

BIT
BEQ
CMPB
BEQ
TSTB
BEQ
CMPB
BHI
BIT
BEQ
MOV
BR
CLRB
CLR
BR
BIT
BNE
TST
BEQ
INC
CMP
BGE
MOV
MOV
INCB
mMovB
MOV
MOV
CLR
MOvVB
MOV
MOV
?TI

N_10
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#BIT14,aSWR
$OVER

OF CODE FOR THE XOR

6%

NERRVEC, = (SP)
#5$ , QFERRVEC
a1 77060
(SP)+,a#ERRVEC
SSVLAD
(SP)+,(SP)+
ggp)¢ SMERRVEC

;;TEST FOR CHANGE IN SOF T-SWR
;;LOOP ON PRESENT TEST?

;. YES IF SW14=1

TESTER’I‘J’

:IF RUNNING ON THE 'XOR'' TESTER CHANGE
.,THIS INSTRUCTION TO A "NOP'" (NOP=240)
;sSAVE THE CONTENTS OF THE ERROR VECTOR
;;SET FOR _TIMEOUT
;. TIME OUT ON XOR?

:;RESTORE THE ERROR VECTOR
;:G0 TO THE NEXT TEST
;;CLEAR THE STACK AFTER A TIME OUT
..RESTORE THE ERROR VECTOR
;LOOP ON THE PRESENT TEST

CODE FOR THE XOR TESTERA###A

5?1T08 .OSWR
aSWR,STSTNM
$OVER

SERFLG

3%

S$ERMAX, SERFLG

3%
#BI1T09,aSWR
4%

$LPERR,$LPADR
$OVER

$ERFLG

$TIMES

1%
#8IT11,aSWR
1%

$PASS

1%

$ICNT
$TIMES,$ICNT
$OVER
#1,81CNT
SMXCNT ,$TIMES
$TSTNM
$TSTNM_ STESTN
(SP) ,SLPADR
(SP) ,SLPERR
$ESCAPE

#1, SERMAX

$TSTNM,aDISPLAY

$LPADR, (SP)

.SBTTL ERROR HANDLER ROUTINE
IR AR AR AR AR AR RN A AR AN R AR AN RR AR AN AR AR R RN R AR AN R AR RN RE RN R RN R
;*THIS 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
s*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

;*SW15=1

HALT ON ERROR

..LOO?FON SPEC. TEST?
..UN THE RIGHT TEST?
;BR IF YES

BR

!B

SWR<7:0>

HASI?N~SRR0R OCCURRED?

MAX. ERRORS FOR THIS TEST OCCURRED?
o o

::SET LOOP ADDRESS TO LAST SCOPE

::ZERO THE ERROR FLAG
;;CLEAR THE NUMBER OF ITERATIONS TO MAKE
;;ESCAPE TO THE NEXT TEST
;s INHIBIT ITERATIONS?
;:BR IF YES
..IF FIRST PASS OF PROGRAM

INHIBIT ITERATIONS
: :INCREMENT ITERATION COUNT
:sCHECK THE NUMBER OF ITERATIONS MADE
;;BR IF MORE ITERATION REQUIRED
s;REINITIALIZE THE ITERATION COUNTER
..SET NUMBER OF ITERATIONS TO DO

sCOUNT TEST NUMBERS

:3SET TEST NUMBER IN APT MAILBOX
;sSAVE SCOPE LOOP ADDRESS
; :SAVE ERROR LOOP ADDRESS
;:CLEAR THE ESCAPE FROM ERROR ADDRESS
;;ONLY ALLOW ONE(1) ERROR ON NEXT TEST
;;DISPLAY TEST NUMBER
;:FUDGE RETURN ADDRESS
;:FIXES PS
;sMAX. NUMBER OF ITERATIONS

!B !B

SEQ 0130
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CKFPBAD FP11F FLTG PNT PRT B MACRO M1111
ERROR HANDLER ROUTINE SEQ 0131
:%SW13=1 INHIBIT ERROR TYPEOUTS
S%SW10=1 BELL ON ERROR
;-g:oo=1 LOOP ON ERROR
s*CALL
I ERROR N : ;:ERROR=EMT AND N=ERROR ITEM NUMBER
033716 $ERROR :
033716 104406 CKSWR ;:TEST FOR CHANGE IN SOF T-SWR
033720 105267 145157 7%: INCB  SERFLG ::SET THE ERROR FLAG
033724 001775 BEQ 7% ::DON'T LET THE FLAG GO TO ZERO
033726 016777 145150 145206 MOV $TSTNM,aDISPLAY ::DISPLAY TEST NUMBER AND ERROR FLAG
033734 032777 002000 145176 BIT #BIT10.aSWR ;;BELL ON ERROR?
033742 001402 BEQ 1% ::NO = SKIP
033744 104401 001306 TYPE LSBELL ::RING BELL
033750 005267 145136 1%: INC $ERTTL ::COUNT THE NUMBER OF ERRORS
033754 011667 145136 MOV (SP) , SERRP( ::GET ADDRESS OF ERROR INSTRUCTION
033760 162767 000002 145130 SUB #2,$ERRPC
033766 117767 145124 145120 MOVB  Q@SERRPC,SITEMB ;:STRIP AND SAVE THE ERROR ITEM CODE
033774 032777 020000 145136 BIT MIT13,35WR ::SKIP TYPEOUT IF SET
034002 001004 BNE 20% ::SKIP TYPEOUTS
034004 004767 002174 JSR PC,ERTYPE ::GO TO USER ERROR ROUT INE
034010 104401 001313 TYPE ,$CRLF
034014 208 :
034014 122767 000001 145314 CMPB  WAPTENV,.SENV  ::RUNNING IN APT MODE
034022 001007 BNE 2% ::NO,SKIP APT ERROR REPORT
034024 116767 145064 000004 MOVB  SITEMB,21% 2:SET ITEM NUMBER AS ERROR NUMBER
034032 004767 001010 JSR PC,$ATYS ;;REPORT FATAL ERROR TO APT
034036 000 21$: BYTE 0
034037 000 BYTE 0
034040 000777 22%:  BR 22% : ;APT ERROR LOOP
034042 005777 145072 28 TST aSWR ::HALT ON ERROR
034046 100002 BPL 38 S:SKIP IF CONTINUE
034050 000000 HAL T ::HALT ON ERROR'
034052 104406 CKSWR ::TEST FOR CHANGE IN SOFT-SWR
034054 032777 001000 145056 3$: BIT #81T09,aSWR ::LOOP o~ ERROR SWITCH SET?
034062 001402 ) BEQ 43 :BR IF NO
034064 016716 145020 MOV $LPERR, (SP) *:FUDGE RETURN FOR LOOPING
034070 005767 145210 48: TST $E SCAPE ;;CHECK FOR AN ESCAPE ADDRESS
034074 001402 BEQ 5% BR IF NONE
ggzggg 016716 145202 “ MOV $ESCAPE, (SP) :FUDGE RETURN ADDRESS FOR ESCAPE
034102 022737 033356 000042 CMP #SENDAD ,a#42  ;:ACT=-11 AUTO-ACCEPT?
034110 001001 BNE 6% *BRANCH IF NO
034112 000000 HAL T SIYES
034114 6$:
034114 032777 001000 145016 BIT #BIT09,aSwWR
034122 001013 BNE ERM10
034124 011637 001162 MOV (SP) , @#$REGO :SEE IF ERROR #377
034130 062737 177776 001162 ADD #-2, SNSREGO
034136 122777 000377 145016 CMPB  #377,3SREGO
034144 001002 BNE ERM10
034146 062716 000002 ADD #2,(SP)
S 034152 000002 ERM10: RTI
5649 .SBTTL SAVE AND RESTORE RO-R5 ROUTINES

""tttttitttttttttttttttttttttttttﬁittﬁttttttttttttttttt'ﬁﬁittilﬁt
;*SAVE RO=-RS
J*CALL:




(KFPBAO FP11F FLTG PNT PRT B

SAVE AND RESTORE RO-RS5 ROUTINES

5650
5651

034154
034154
034156
034160
034162
034164
034166
034170
034174
034200
034204
034210

034212
034212
034216
034222
034226
034232
034234
034236
034240
034242
034244
034246

034250
034254
034256

010046
010146
010246
010346
010446
010546
016646
016646
016646
016646
000002

012666
012666
012666
012666
012605
012604
012603
012602
012601
012600
000002

105767
100002
000000

000022
000022
000022
000022

144703

MACRO M1111 18-

cNn
SEP-79 13:43 PAGE 17-11

o SAVREG

.'UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:

,'TOP---(+16)

;% ¢Quun(+18)

;% +4===RS

;% +6===R4

;% +8-=-R3

; *#+10===R2

;*+12-==R1

;*+14=---R0

$SAVREG:
MOV RO,=(SP) ;;PUSH RO ON STACK
MOV R1,=(SP) ;;PUSH R1 ON STACK
MOV R2,=(SP) ;;PUSH R2 ON STACK
MOV R3,-(SP) ;;PUSH R3 ON STACK
MOV R4 ,-(SP) ;sPUSH R4 ON STACK
MOV R5,=(SP) ;;PUSH RS ON STACK

MOV 22(SP) ,=(SP)
MOV 22(SP) ,-(SP)
MOV 22(SP) ,=(SP)
E?Y 22(SP) ,=(SP)

;2SAVE PS OF MAIN FLOW
:2SAVE PC OF MAIN FLOW
;:SAVE PS OF CALL
;:SAVE PC OF CALL

;*RESTORE RO-R5

s*CALL:

. %
$RESREG:

.SBTTL

RESREG

MOV (SP)+,22(SP)
MOV (SP)+,22(SP)
MOV (SP)+,22(SP)
MOV (SP)+,22(SP)
MOV (SP) +,R5
MOV (SP) +,R4
MOV (SP)+,R3
MoV (SP)+,R2
0% (SP) + ,R1

MOV (SP)+,R0

RTI

TYPE ROUTINE

;;RESTORE PC OF CALL
;;RESTORE PS OF CALL
;sRESTORE PC OF MAIN FLOW
;sRESTORE PS OF MAIN FLOW
::POP STACK INTO RS

:;POP STACK INTO R4

::POP STACK INTO R3

;;POP STACK INTO RZ

;:POP STACK INTO R1

:;POP STACK INTO RO

o NAAAA AR A AR A AAA AR AAAAARAAAAAANARAAAAAAAAAAAAAAAAAAAAAAARANARANSS

;*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

;*NOTE1:
;*NOTEZ2:
;*NOTE3:
. %

SwCALL:

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
$FILLC CONTAINS THE CHARACTER TO FILL AFTER.

'T) USING A TRAP INSTRUCTION

.'OR

- w

$TYPE

TYPE ,MESADR ::MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
TYPE

ME SADR

TSTB $TPFLG ;:1S THERE A TERMINAL?

BPL 1% ;:BR IF YES

HALT J:HALT HERE IF NO TERMINAL

SEQ 0132




(KFPBAO FP11F FLTG PNT
TYPE ROUTINE

034260 000430
034262 010046
034264 017600
034270 122767
034276 001011
034300 132767
034306 001405
034310 010067
034314 004767

000000

034412 016746

034416 105366
034422 002770
034424 004767
105367
034434 000770

034436 112716
034442 004767
034446 132767

PRT B

000002
000001
000100

000004
000516

000049

000002
000011
000200

000200

000056
144546

144536
000001
000032
000142

000040
000014
000007

144462

000002
1446442

144436
177600
000023
144416

1444172
177600

D_11
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1%:
145040
145031

61%:
145007 62%:

2%:

60%:

2%
4%:

5%:
6%:

7%:

JHORIZ
8%:

9%:
000122

$TYPEC:

144454

3%:

CMPB
BNE
MOV

DECB
BLT
JSR
DECB

BR
ONTAL TAB

mMov8s
JSR
BITB
BNE
TST

BR
TSTB
BPL
MOVB
TSTB
BPL
MOV
BIC
CMP
BNE
TSTB
BPL
MOV
BIC

3%

RO,=(SP)

a2 (SP) ,RO
HAPTENV, SENV
62%

H#APTSPOOL , SENVM

62%
RO,61%
PC,$ATY3

0
#APTCSUP , SENVM
0%

6

(RO) +,=(SP)
4%

(SP) +
(SP)+,R0O
#2,(SP)

#HT , (SP)
8%
#CRLF , (SP)
5%

(SP)+

$CHARCNT
2%

PC,$TYPEC
$EILLC.(SP)+

é
$NULL ,=(SP)

1(SP)

6%
PC,$TYPEC
$CHARCNT
7$

PROCESSOR
#' ,(SP)
PC,STYPEC
#7 ,8CHARCNT
9%

(SP) +

2%

as$TPS
$TYPEC
2(SP) .a%TPB
as$TKS

2%
a$TKB,-(SP)
#177600, (SP)
#23,(SP)+
2%

a$TKS
38

3$TKB, ~(SP)
#177600, (SP)

;s LEAVE

2 sSAVE RO

:2GET ADDRESS OF ASCIZ STRING
:JRUNNING IN APT MODE

::NO,GO CHECK FOR APT CONSOLE
;:SPOOL MESSAGE TO APT

:iNO,GO CHECK FOR CONSOLE

:sSETUP MESSAGE ADDRESS FOR APT
::SPOOL MESSAGE TO APT

; JMESSAGE ADDRESS

;sAPT CONSOLE SUPPRESSED

::YES,SKIP TYPE OUT

::PUSH CHARACTER TO BE TYPED ONTO STACK
:2BR IF IT ISN'T THE TERMINATOR

;2]F TERMINATOR POP IT OFF THE STACK
:RESTORE RO

::ADJUST RETURN PC

:RETURN

:2BRANCH IF <HT>

; sBRANCH IF NOT <CRLF>

::POP <CR><LF> EQUIV
;:TYPE A CR AND LF

::CLEAR CHARACTER COUNT

;:GET NEXT CHARACTER

;:G0 TYPE THIS CHARACTER

;21S IT TIME FOR FILLER CHARS.?
::IF NO GO GET NEXT CHAR.

;:GET # OF FILLER CHARS. NEEDED
;;AND THE NULL CHAR.

;:DOES A NULL NEED TO BE TYPED?
::BR IF NO=--GO POP THE NULL OFF OF STACK
:2G0 TYPE A NULL

;DO NOT COUNT AS A COUNT
;;LOOP

: sREPLACE TAB WITH SPACE
;:TYPE A SPACE

;;BRANCH IF NOT AT

;. TAB STOP

;:POP SPACE OFF STA(CK

::GET NEXT CHARACTER

:2WAIT UNTIL PRINTER IS READY

;:LOAD CHAR TO BE TYPED INTO DATA REG.
;;SEE IF KEYBOARD IS TALKING.
:;BRANCH IF IT ISN'T.

; sPUSH CHARACTER ONTO STACK.

;:BIT CLEAR TOP BYTE AND PARITY BIT.
;.SEE IF THIS IS A “S,

;;BRANCH TO CONTINUE IF IT ISN'T,
;.WAIT FOR ANOTHER INPUT.

; ;BRANCH BACK IF NOT READY.

;;PUSH NEXT CHARACTER ON STACK.
;.BIT CLEAR TOP BYTE AND PARITY BIT,

SEQ 0133




(KFPBAQ FP11F FLTG PNT PRT B
TYPE ROUTINE

5652
5653

034540
034544
034546

034602
034606
034614
034620
034624
034626
034634
034642
034650
034652
034654
034656
034662

034670
034674
034700
034704
034706
034710
034712
034714

022726
366

000021
000015
000014
(00012

000000

000207
000G02

000001
000005

000145

000006
000132
000125
000012

000002

000002

000211

000171
000165
000154

EN
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CMP 0%1,(SP)0 ;;SEE IF THIS IS A *Q.

BNE 3 ; ;BRANCH BACK FOR MORE WAIT [F NOT.
2%: CMPB #CR,2(SP) ;. 1S CHARACTER A CARRIAGE RETURN?

BNE 1% ; BRANCH IF NO

CLRB $CHARCNT ;:YES==CLEAR CHARACTER COUNT

BR $TYPEX JEXIT
1%: CMPB #LF ,2(SP) ;1S CHARACTER A LINE FEED?

BEQ $TYPEX ;;BRANCH IF YES

INCB (PC)+ ;s COUNT THE CHARACTER

$CHARCNT: .WORD O
$TYPEX: RTS PC

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE
;.'tttttttttittﬁtitt'tﬁtt't**i'!**tﬁﬁttl’ttﬁttﬁﬁﬁﬁtt'itttitttt.ttti

:*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
:«QCTAL (ASCII) NUMBER AND TYPE IT.

*$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
* :

;;CHARACTER COUNT STORAGE

i MOV NUM, - (SP) ;;NUMBER TO BE TYPED

% TYPOS ;;CALL FOR TYPEOUT

i* .BYTE N :2:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
T .BYTE M ::M=1 0RO

ot :21=TYPE LEADING ZEROS

:® ;;0=SUPPRESS LEADING ZEROS

- %
;*$TYPON=-==-ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
; *$TYPOS OR $TYPOC

s*CALL: N

> MOV NUM, - (SP) ::NUMBER TO BE TYPED

I* TYPON ;:sCALL FOR TYPEOQUT

- &

;*%TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

s *CALL:

o MOV NUM,~(SP) ::NUMBER TO BE TYPED

I* TYPOC ;:CALL FOR TYPEOUT

$TYPOS: MOV a(SP) ,-(SP) :;PICKUP THE MODE
MOVB 1(SP) ,$0F ILL ;:LOAD ZERO FILL SWITCH
MOVB (SP)+,$0MODE+1 ;;NUMBER OF DIGITS TO TYPE
ADD #2,(SP) :;ADJUST RETURN ADDRESS
BR $TYPON

$TYPOC: MOVB #1,80FILL :2SET THE ZERO FILL SWITCH
MOVB #6,$0MODE +1 ;+SET FOR SIX(6) DIGITS

$TYPON: MOVB #5,80CNT :;SET THE ITERATION COUNT
MOV R3,-(SP) ::SAVE R3
MOV R4 ,-(SP) ::SAVE R4
MOV RS,=(SP) ::SAVE RS
:ggB :EMODE+1.R4 :2GET THE NUMBER OF DIGITS TO TYPE
ADD #6 R4 :2SUBTRACT IT FOR MAX. ALLOWED
MOVB R4, SOMODE ;2SAVE IT FOR USE
MOVB $OFILL R4 ;2GET THE ZERO FILL SWITCH
MOV 12(SP) ,RS ;sPICKUP THE INPUT NUMBER
CLR . R3 ;;CLEAR THE OUTPUT WORD

1%: ROL RS : :ROTATE MSB INTO '‘C*'
BR 3% ;:G0 DO MSB

2%: ROL RS ::FORM THIS DIGIT

ROL RS

SEQ 0134




(KFPBAQ FP11F FLTG PNT PRT B

BINARY TO OCTAL

034716
034720
034722
034724
034730

035023
035024
035025
035026
5654
5655

035030
035036
035044
035046

035150

(ASCII) AND TYPE

112767
112767
000403
112767

010046
010146
105767
001450
122767
001031
132767
001425
017600
062766
005767
001375
010067
105720
001376
166700
006200
010067
012767

000076
177770

000060
000040

035022
000032

000002

000001
000001

000001

000206
000001
000100
000004
000002
144172

144200

144170

144164
000004

MACRO M1111

000004

000236
000226

000220

144242
144233

000004

144140

3%:

(%:
5%:

7%:

6%:

8%:

$OCNT:
$OFILL:
$OMODE :

ROL
MOV
ROL
DECB
BPL
BIC
BNE
TST
BEQ
INC
BIS
BIS
MovB
TYPE
DECB
BGT
BLT
INC
BR
MOV
MOV
MOV
MOV
MOV
RTI
.BYTE
.BYTE
.BYTE
.WORD

18=SEP=79 13:43 PAGE 17-14

RS

R5,R3

R3

$OMODE

7%
#177770,R3
5 3

2%

(SP)+ RS
(SP) + ,R4
(SP)+,R3
2(SP) ,4(SP)
(SP)+, (SP)

[eleolelels

:;GET LSB OF THIS DIGIT
;:TYPE THIS DIGIT?

;:BR IF NO

;:GET RID OF JUNK

::TEST FOR O

s ;SUPPRESS THIS 0?

;:BR IF YES

;:DON'T SUPPRESS ANYMORE 0'S
;JJMAKE THIS DIGIT ASCII
;:MAKE ASCII IF NOT ALREADY
;:SAVE FOR TYPING

::G0 TYPE THIS DIGIT

::COUNT BY 1

;:BR IF MORE TO DO

::BR IF DONE

;2 INSURE LAST DIGIT ISN'T A BLANK
;:GO DO THE LAST DIGIT
::RESTORE RS

:;RESTORE R4

;JRESTORE R3

2:SET THE STACK FOR RETURNING

; ;RETURN

;:STORAGE FOR ASCII DIGIT
;:TERMINATOR FOR TYPE ROUTINE
;c;OCTAL DIGIT COUNTER

;;ZERO FILL SWITCH

;sNUMBER OF DIGITS TO TYPE

.SBTTL APT COMMUNICATIONS ROUTINE

.‘;tttttti*ti*ttﬁtt*ﬁQ*ttttttﬁlﬁttt.ﬁﬁ't'!t*l‘!!i*tttﬂtttttlttttttt

$ATY1:
$ATY3:

$ATYS:
$ATY(:

2%:

MOVB
MOVB
BR

MovB

MOV
MOV
TSTB
BEQ
CMPB
BNE
BITB
BEQ
MOV
ADD
TST
BNE
MOV
TSTB
BNE
SuB
ASR
MOV
MOV

#1,8FFLG
#1,8MFLG
$ATYC

#1,8FFLG

RO,-(SP)
R1,-(SP)
$MFLG
5%

géPTENV.SENV
g:PTSPOOL,SENVH

@4 (SP) ,RO
#2,4(SP)
??SGTYPE
RO, $SMSGAD
(RO) +

2%
$MSGAD RO
RO
RO, SMSGLGT

#4 ,SMSGTYPE

» ;.70 REPORT FATAL ERROR

;:TO TYPE A MESSAGE
;2TO ONLY REPORT FATAL ERROR

;;PUSH RO ON STACK
::PUSH R1 ON STACK
::SHOULD TYPE A MESSAGE?
;2IF NOT: BR
: ;OPERATING UNDER APT?
::IF NOT: BR
;sSHOULD SPOOL MESSAGES?
;:IF NOT: BR
;:GET MESSAGE ADDR.

::BUMP RETURN ADDR.
::SEE IF DONE W/ LAST XMISSION?
;2IF NOT: WAIT
::PUT ADDR IN MAILBOX
::FIND END OF MESSAGE

;:SUB START OF MESSAGE

;.GET MESSAGE LNGTH IN WORDS
;;PUT LENGTH IN MAILBOX

;. TELL APT TO TAKE MSG.

SEQ 0135




(KFPBAG FP11F FLTG PNT PRT B
APT COMMUNICATIONS ROUTINE

5656
5657

035156
035160
035166
035174

035266
035270
035272
035273
035274

035276
035304
035306
035312
035314
035320

035356
035360
035364
035366
035370

000413
017667
062766
016746
004767
000000

105767
001416
005767
001413
005767
001375

000200
000001
000100
000040

022767
001074
105777
100071
117746
042716

000004
000002
142576
177944
000062
144116
144070

000176
143632
143626
177600
000007
143576
035705
035712
142620

035723

143550

MACRC M1111

000016
000004

144062
000004

143634

000001

BR
3%: MOV
ADD
MOV
JSR
.WORD

$: T7STR
BEQ
TST
BEQ
11%: TST
BNE
MOV
ADD
INC
12%: (LRB
CLRB
CLRB
MOV
MOV
RTS
.BYTE
.BYTE

e AL
O AN

$MFLG:

$LFLG:

$FFLG: .BYTE
.EVEN

APTS1ZE=200
APTENV=001
APTSPOOL=100
APTCSUP=040

.SBTTL

6_Nn
18-SEP=79 13:43 PAGE 17-15

5%
a4 (SP) ,4$
#2,4(SP)
177776,=(SP)
Sc.srvpe

$FFLG
12%

$ENV

12%
$MSGTYPE
11%

@4 (SP) ,SFATAL
#2,4(SP)
$MSGTYPE
$FFLG
$LFLG
$MFLG
(SP)+,R1
(SP)+ ,R0O
PC

0

0

0

TTY INPUT ROUTINE

;:PUT MSG ADDR IN JSR L INKAGE
- -BUMP RETURN ADDRESS

::PUSH 177776 ON STACK

S CALL TYPE MACRO

::SHOULD REPORT FATAL ERROR?
;:IF NOT: BR
; sRUNNING UNDER APT?
;:IF NOT: BR
;sFINISHED LAST MESSAGE?
;2IF NOT: WAIT
;.GET ERROR #
;:BUMP RETURN ADDR.
;:TELL APT TO TAKE ERROR
::CLEAR FATAL FLAG
;:CLEAR LOG FLAG
;;CLEAR MESSAGE FLAG
;2POP STACK INTO R1
;:POP STACK INTO RO
: JRETURN
;sMESSG. FLAG
;.L0G FLAG
;:FATAL FLAG

':itﬁltiﬁﬁﬁ'tttﬁﬁ*ttﬁtttittﬁt*tﬁtﬁtttttt!Qt*tt*ttﬁttttttitttltttt

"ENABL LSB

;:ttitt*itttt*ttit*tttttttt*tttltttﬁ*tttItttttiitttttttitlttttttt

;*SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

;*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

;*SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
: *WHEN OPERATING IN TTY FLAG MODE.

$CKSWR: CMP

$GTSWR: TYPE

19%: CLR
7%: TSTB

#SWREG, SWR
15%

asTKS

15%
a$TkB,-(SP)
#~C177,(SP)
#7.(SP)+

SWREG, = (SP)

. SMNEW
=(SP)
-(SP)
a$TKS

;1S THE SOFT-SWR SELECTED?
;sBRANCH IF NO

;:CHAR THERE?

;+oIF NO, DON'T WAIT AROUND
:sSAVE THE CHAR

;:STRIP=-OFF THE ASCII

;.18 IT A CONTROL G?

;:NO, RETURN TO USER

;;ARE WE RUNNING IN AUTO-MODE?
;sBRANCH IF YES

;sECHO THE CONTROL-G (*G)
;:TYPE CURRENT CONTENTS

;:SAVE SWREG FOR TYPEOUT

;.G0 TYPE--OCTAL ASCIICALL DIGITS)
;sPROMPT FOR NEW SWR

:2CLEAR COUNTER

;. THE NEW SWR

;;CHAR THERE?

SEQ 0136




(KFPBADQ FP11F FLTG PNT
TTY INPUT ROUTINE

035374
035376
035402
035406
035412
035414
035420
035424
035426
035432
035434
035440
035442
035450
035454
035460
035466
035470
035476
035500
035504
035510
035512
035516
035520
035524
035530
035532
035534
035536
035540
035544
035550
035552
035556

035560
035562
035570
035574
035576
035604
035612
035620
035622
035626
035630
035634
035640
035644

100375
117746
042716
021627
001005
104401
062706
000757
021627

001403
016677
062706
104401
126727
001003
012777
000002
004767
021627
002420

PRT B

143544
177600
000025

035700
G00006

000015
000004
000002
000006
001313
143451
000100

176756
000060

000067

000060
000002

000002
177776

001312

000004
143350
143344
177600
000004
143316
143312

177600
000021

MACRO M1111

143470

000001
143446

000002

000004
000004
000023

BPL 7%
MOVB  @$TKB,-(SP)
BIC #AC177,(SP)

H 11

18-SEP=79 13:43 PAGE 17-16

::IF NOT TRY AGAIN

;:PICK UP (CHAR

JJMAKE [T 7-BIT ASCII

;:IS IT A CONTROL=U?

. sBRANCH IF NOT

;;YES, ECHO CONTROL=-U (*U)
;. IGNORE PREVIOUS INPUT
::LET'S TRY IT AGAIN

;oIS IT A <CR>?

;;BRANCH IF NO

:;YES, IS IT THE FIRST (CHAR?
:;BRANCH IF YES

;. SAVE NEW SWR

;sCLEAR UP STACK

:;ECHO <CR> AND <LF>
;:RE-ENABLE TTY KBD INTERRUPTS?
; :BRANCH IF NOT
::RE-ENABLE TTY KBD INTERRUPTS
; ;RETURN

;;ECHO CHAR

::CHAR < 0?

. ;BRANCH IF YES

;:CHAR > 7?

;;BRANCH IF YES
;:STRIP-0OFF ASCII

;:1S THIS THE FIRST CHAR
;BRANCH IF YES

::NO, SHIFT PRESENT

¥ CHAR OVER TO MAKE

s ROOM FOR NEW ONE.
;;KEEP COUNT OF CHAR
;:SET IN NEW CHAR

;2GET THE NEXT ONE

::TYPE ?<CR><LF>
;:SIMULATE CONTROL-U

e 2222220t 0ttt R 2202220 d R R Rl R

:*THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

;s INPUT A SINGLE CHARACTER FROM THE TTY
: :CHARACTER IS ON THE STACK
;:WITH PARITY BIT STRIPPED OFF

;2F.'SH DOWN THE PC
;:SAve THE PS
::WAIT FOR

;sA CHARACTER
:;READ THE TTY

BIC B C<177>,4(SP)  ::GET RID OF JUNK IF ANY

9% : CMP (SP) . #25
BNE 108
TYPE L$CNTLU
20%: ADD #6,SP
BR 19%
108 : CMP (SP) 415
BNE 16%
ST 4(SP)
BEQ 1%
MOV 2(SP) ,@SWR
118 ADD #6,SP
148 : TYPE ,$CRLF
(MPB  $INTAG.#1
BNE 15%
MOV #100,38$TKS
15%: RTI
16$ JSR PC,$TYPEC
CMP (SP) ,#60
BLT 18%
CMP (SP) ,#67
BGT 18%
BIC #60, (SP) +
ST 2(SP)
BEQ 17% -
ASL (SP)
ASL (SP)
ASL (SP)
17%: INC 2(SP)
BIS -2(SP), (SP)
BR 7%
188%: TYPE ,$QUES
BR 208
.DSABL LSB
s*CALL:
D RDCHR
o ® RETURN HERE
- &
$RDCHR: MOV (SP) ,=(SP)
MOV 4(SP),2(SP)
1%: TSTB  a$TKS
&PL 1%
MOVB  a$TKB,4(SP)
CMP 4(SP) ,42%
BNE 38
2%: TSTB  a$TKS
BPL 2$

MOVB  @$TKB,=-(SP)
BIC #-C177,(SP)
CMP (SP)+, 421
BNE 2%

;21S IT A CONTROL=-S?
;:BRANCH IF NO

;:WAIT FOR A CHARACTER
;.LO0P UNTIL ITS THERE
;:GET CHARACTER

:IMAKE IT 7-BIT ASCII
;1S IT A CONTROL=-Q?
;2IF NOT DISCARD IT

SEQ 0137




(KFPBAU FP11F FLTG PNT PRT B
TTY INPUT ROUTINE

5658
5659

5660
5661
5662
5663
5664

035731

035734
035736
035742
035744
035746
035750
035754

035756
035760
035766

035770
035772
035774
035776
036000
036002
036004

036006
036010
036012
036014
036016

000750
026627
002407
026627
003003
042766
000002
136
012
136
012
015
127
075
040
105
075

010046
016600
005740
111000
006300
016000
000200

011646

016666
000002

035756

000004
000004
000040

125
000
107
€00
012
122
040
040
127
040

000002
035770

000004

I N
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000140
000175
000004
015
015
123
040
000
116

040
000

000002

SEC 0138

biv 1% ;s YES, RESUME
3%: CMP 4(SP) ,#140 ;:1S 1T UPPER CASE?
BLT A 3 ; ;BRANCH IF YES
CMP L(SP) ,#175 ;:IS IT A SPECIAL (CHAR?
BGT 4% ;sBRANCH [F YES
BIC #60,4(SP) ;sMAKE IT UPPER CASE
4%: RTI ;G0 BACK TO USER
$CNTLU: .ASCIZ /7*u/<15><12> :;CONTROL 'V
$CNTLG: .ASCIZ /*G/<15><12> ;:CONTROL ''G"'

$MSWR: _ASCIZ <15><12>/SWR =

$MNEW: .ASCIZ / NEW =/

.SBTTL TRAP DECODER

S AR AR A A AR AR A A AR A AR AR AR A AR AR AR A AR AR AT AR AR AT AR A ®

;*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.

$TRAP: MOV RO,-(SP) ;:SAVE RO
MOV 2(SP) ,RO ;.GET TRAP ADDRESS
TST -(RO) ; ;BACKUP BY 2
MOVB (RO) ,RO ;;GET RIGHT BYTE OF TRAP
ASL RO ;;POSITION FOR INDEXING
MOV $TRPAD(RO) ,RO  ;;INDEX TO TABLE
RTS RO :.G0 TO ROUTINE
;s THIS 1S USE TO HANDLE THE "'GETPRI'' MACRO
$TRAP2: MOV (SP) ,={SP) ;;MOVE THE PC DOWN
MOV 4(SP) ,2(SP) ;;MOVE THE PSW DOWN
RTI ;;RESTORE THE PSW

.SBTTL TRAP TABLE
;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
*BY THE "‘TRAP'' INSTRUCTION.

ROUT INE
§TRPAD: .WORD  STRAP?
. $TYPE  ;;CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE

$TYPOC ;:CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)

$TYPOS . ;CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)

$TYPON ;;CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)

$GTSWR ;;CALL=GTSWR TRAP+5(104405) GET SOFT-SWR SETTING

$CKSWR ;. CALL=CKSWR TRAP+6(104406) TEST FOR CHANGE IN SOF T-SWR

$RDCHR ;. 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

LRSET  ;;CALL=RSETUP  TRAP+12(104412) ROUTINE TO INITIALIZE AFTER EVERY TEST
STERM 3%2520 ;. CALL=LPERR TRAP+13(104413) ROUTINE TO SET LOOP ON ERROR ADDRESS

SBTTL POWER DOWN AND UP ROUTINES

tl"t..*tttttttttttttttittttﬁttttiiitlt.ﬁtttlt't.tttttttittttttt

POUER DOWN ROUTINE
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POWER DOWN AND UP ROUTINES SEQ 0139
036020 012737 036176 000024 $PWRDN: MOV #SILLUP,@#PWRVEC ;,SET FOR FAST UP
036026 012737 000340 000026 MOV #340,a#PWRVEC+2 ;;PRIO:7
036034 010046 MOV RO,-(SP) :sPUSH RO ON STACK
036036 010146 MOV R1,-(SP) ;:PUSH R1 ON STACK
036040 010246 MOV R2.,=(SP) ;:PUSH R2 ON STACK
036042 010346 MOV R3.-(SP) ;:PUSH R3 ON STACK
036044 010446 MOV R4 .,-(SP) ;PUSH R4 ON STACK
036046 010546 MOV RS5,-(SP) ::PUSH RS ON STACK
036050 017746 143065 MOV aSWR,-(SP) ;:PUSH aSWR ON STACK
036054 010667 000122 ‘ MOV SP,$SAVR6 ;:SAVE SP
036060 012737 036072 000024 MOV #SPWRUP ,a#PWRVEC ;,;SET UP VECTOR
036066 000000 HALT
036070 000776 i .~ : :HANG UP

.'.'tttttttititittittitﬁt'tttttiiﬁtitittttttt*ﬁiitttttttﬂtttt*t*ttt

.POWER UP ROUTINE
036072 012737 036176 000024 $PWRUP: MOV #SILLUP ,@#PWRVEC ;.SET FOR FAST DOWN

036100 016706 000076 MOV $SAVR6, SP ;.GET SP

036104 005067 000072 CLR $SAVR6 ;;WAIT LOOP FOR THE TTY

036110 005267 000066 1%: INC $SAVR6 ;;WAIT FOR THE INC

036114 001375 BNE 1% ::0F  WORD

036116 012677 143016 MOV (SP)+ ,aSWR ;;POP STACK INTO aSWR

036122 012605 MOV (SP)+ ,R5 ;;POP STACK INTO R5

036124 012604 MOV (SP) +,R4 ;;POP STACK INTO R4

036126 012603 MOV (SP)+,R3 ;;POP STACK INTO R3

036130 012602 MOV (SP)+,R2 ;;POP STACK INTO RZ2

036132 012601 MOV (SP)+ ,R1 ;;POP STACK INTO R1

036134 012600 MOV (SP)+,R0O ;.POP STACK INTO RO

036136 012737 036020 000024 MOV #SPWRDN , a#PWRVEC ;;SET UP THE POWER DOWN VECTOR

036144 012737 000340 000026 MOV #340,4PWRVEC+2 ;:PRIO:7

03€152 104401 TYPE ; ;REPORT THE POWER FAILURE

036154 037150 $PWRMG: .WORD  POWERM ;;POWER FAIL MESSAGE POINTER

036156 012716 MOV (PC)+,(SP) ; ;RESTART AT START

036160 004336 $PWRAD: .WORD  START ; ;RESTART ADDRESS

036162 042766 000020 000002 BIC #20,2(SP) ;;CLEAR ‘T'' BIT

036170 005067 175234 CLR $TBIT ;;CLEAR THE "T'' BIT FLAG

036174 000002 RTI

036176 000000 $ILLUP: HALT ;. THE POWER UP SEQUENCE WAS STARTED

036200 000776 BR R4 ;. BEFORE THE POWER DOWN WAS COMPLETE
S6ss 036202 000000 $SAVR6: 0 :;PUT THE SP HERE
5666
5667 .SBTTL ERROR TYPE OUT ROUTINE
5668 IR AR AR AR AR AR AR A AR R AR AR AR RN AR RARN RN RRR AR R AR R AR AR

IR AR AR AR AR AR R AR AR R RN AR R R RN R AR R AR AR AR RS AR AR RNRR AR RRRRRRRRRS

5669 :*THIS ROUTINE IS CALLED TO TYPE AN ERROR MESSAGE WHICH IS INCLUDED
5670 :*IN THE ERROR MESSAGE DATA TABLE. IT IS CALLED BY THE $ERROR ROUTINE
5671 ;*OR BY FIRST SETTING $ITEMB EQUAL TO THE ERROR TABLE ITEM TO BE PRINTED
5672 'UUT AND THEN ECECUTING A:
gg;z . JSR PC,ERTYPE
5675 036204 104401 ERTYPE: TYPE ;TYPE A (RLF
5676 036206 001313 .WORD  $CRLF
5677 036210 113737 001102 001232 MOVB a#STSTNM, AN TMPO
5678 036216 042737 177400 001232 BIC #177400,a#8TMPO
5679 036224 013737 001116 001234 MOV ANSERRP( ,aNsTMP1 JGET PC OF CALL
5680 036232 010046 MOV RO, ~-(SP) ;SAVE RO

5681




(KFPBAQ FP11F FLTG PNT

ERROR TYPE 0OUT

5682 036234
5683 036240
5684 036244
5685

5686 036246

5687 036252
5688 036254
5689

5690 036260
5691 036264
5692 036266
5693 036272
5694 036274
5695 036300
5696 036302
5697 036304
5698 036306
5699 036310
5700

5701 036314
5702 036320
5703 036322
5704 036324
5705 036326
5706 036330
5707

5708 036332
5709 036336
5710 036340
5711 036342
5712 036344
5713 036346
5714

5715 036350
5716 036352
5717 036354
5718

5719 036356
5720

5721 036360
5722 036362
5723

5724 036366
5725

5726 036370
5727 036372
5728

5729 036374
5730 036376
5731 036400

ROUT INE

113700
042700
001005

013746
104402
000137

022700
001005
016600
011000
062700
005300
006300
006300
006300
062700

012037
001404
104401
000000

104401
001313

012037
001404
104401
000000
104401
001313

010146
010246
010346
012001

001002
000137

011000

105710
001004

013146
104402
000137

122710
00101

013102
012246

PRT B

001116
036654
000377
000004
000400

001442

036324

036342

036642

036624

000002

MACRO M1111

1%:

20%:

2%:

3%:

4%:

5%:

6%:

ERT1:

7%:
8%:

K_11
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MOVB
BIC
BNE

MOV
TYPOC
JMP

CMP
BNE
MOV
MOV
ADD
DEC
ASL
ASL
ASL
ADD

MOV
BEQ
TYPE
.WORD
TYPE
.WORD

MOV
BEQ
TYPE
.WORD
TYFE
.WORD
MOV
MOV
MOV
MOV

BNE
JMP

MOV

TSTR
BNE

MOV
TYPOC
JMP

CMPB
BNE

MOV
MOV

a¥$ITEMB, RO
:}77400.R0

a#$ERRPC ,-(SP)

a#ERTS
#377 ,R0
20%
4&(SP) ,RO

(RO) ,RO
#400,R0

#SERRTB_RO
(RO)+,a#2%
3%

0
$CRLF

(RO)+,anes
5%

0

$CRLF
R1,=(5P)
R2,=(SP)
R3,-(SP)
(RO)+,R1

6%
A#ERTS

(RO) .RO

(RO)
7%

a(k1)+,-(SP)
AHERTZ

#2,(R0O)
9%

a(R1)+,R2
(R2)+,=(SP)

;GET THE ITEM NUMBER.

;IF ZERO THEN JUST
;PRINT THE PC

;OTHERWISE MAKE RO AN
sINDEX FOR THE TABLE.

;PICK UP THE ADDRESS
;OF THE EM, ERROR MESSAGE

;GET THE DH,DATA HEADER

;SAVE R1,R2 AND R3

;GET THE ADDRESS OF THE
;DATA TABLE.

;RETURN IF NO DATA.
:GET A POINTER TO THE DATA

;FORMAT TABLE.
;FCRMAT ZERO?

;FORMAT ZERO SO TYPE
AN OCTAL NUMBER.

. FORMAT TwWO?

;FORMAT TWO SO TYPE TWC
sOCTAL NUMBERS.

SEQ 0140
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ERROR TYPE OUT

5739 036416
5740 036420
5741 036422
57642 036424
5743 036426
5744 036430
5745

5746 036434
5747 036440
5748

5749 036442
5750 036444
5751 036446
5752 036459
5753 036452
5754 036454
5755 036456
5756 036460
5757 036462
5758 036464
5759 036466
5760 036470
5761 036472
5762 036474
5763 036476
5764 036500
5765

5766 036504
5767 036510
5768

5769 036512
5770 036514
5771 036516
5772 036517
5773 036520
5774

5775 036524
5776 036530
5777

5778 036532
5779 036536
5780 036540
5;81 036542

5782
5783 036546
5784 036552
5785
5786 036554
5787 036560

ROUT INE

10440¢
104401
037217
011246
104402
000137

122710
001021

013102
012246
104402
104401
037217
012246
104402
104401
037217
012246
104402
104401
037217
011246
104402
000137

122710
001005

013146
104403
016
000
000137

122710
001006

012137
104401

000000
000137
122710

PRT B

036624
000003

036624
000004

036624
000005

036540

036630
000011

036562
036630

000012

000006

LN
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9%:

10%:

11%:

12%:

13%:

14%:

15%:

TYPOC

TYPE

TYPE

SPACE
(R2),=(SP)

a#ERT2

#3,(RO)
108

a(R1)+,R2
(R2)+,=(SP)

SPACE
(R2)+,=(SP)

SPA(CE
(R2)+,-(SP)

SPACE
(R2) ,=(SP)
a#ERT2

#4,(RO)
11%

a(R1)+,-(SP)
16

0

a#ERT2

#5, (RO)
13%

(R1)+,a#12%

0
aWERT3

#11,(RO)
15%

d(R1)+,a#14%

0
Q#ERT3

#12,(R0O)
17%

a(R1)+,R2
#6,R3

;FORMAT THREE?

;sFORMAT THREE SO TYPE
;FOUR OCTAL NUMBERS.

;FORMAT FOUR?

.FORMAR FOUR SO TYPE
;AN OCTAL NUMBER

;SUPPRESSING LEADING ZEROES.

;FORMAT FIVE?

;FORMAT FIVE SO TYPE AN
;ASCIZ STRING.

;FORMAT ELEVEN?

;FORMAT ELEVEN SO PICK
:A POINTER TO AN ASCIZ
:STRING.

;FORMAT TWELVE?

;FORMAT TWELVE SO TYPE
;TYPE SIX OCTAL NUMBERS

SEQ 0141




5796 036604
5797 036606
5798 036610
5799 036612
5800 036614
5801 036616

5802
5803 036622
5804
5805 036624
5806 036626

5807
5808

5809

5810 036630
5811 036632
5812 036634
5813 036636
5814

5815 036642
5816 036644
5817 036646
5818 036650
5819 036652
5820 036654
5821 036656
5822

5835 036670
5836 036674
5837 036676
5838 036702
5839 036704

5840 036706
5841
5842

5843
5844

5845
5846

ROUT INE

012246
104402
104401
037217
077305
000137

000000

104401
037215

005200
005711
001402
000137

104401
001313
012603
012602
012601
012600
000207

011637
022626
170200

000137

CKFPBAD FP11F FLTG PNT PRT B
ERROR TYPE OUT

036624

036370

001236

001240
001242

0335144

MACRO M1111

16%: MOV
TYPOC
TYPE
.WORD
S08
JMP

17%: HALT

ERT2:  TYPE
.WORD

ERT3: INC
TST
BEQ
JMP

ERT4: TYPE
MOV
MOV
MOV

ERTS: MOV
RTS

.SBTTL

FPSPUR: MOV

1%: ERROR

JMP

M1
18-SEP=79 13:43 PAGE 17-21

(R2)+,=(SP)

SPACE
R3,16$
AERT2

$TAB

RO
(R1)
ERT4
a#ERT1

$CRLF
(SP)+,R3
(SP)+,R2
(SP) + ,R1
(SP)+ R0
PC

;PRINT A TAB AFTER TYPING
;AN DATA TABLE ENTRY

;OF ALL FORMATS EXCEPT
;ASCIZ, FORMATS 5 OR 11

sPOINT TO THE NEXT FORMAT
sEND OF DATA TABLE.

. DONE .

JRESTORE R1,R2 AND R3

;RESTORE RO.
JAND RETURN.

FPP SPURIOUS TRAP TO 244 HANDLER

tt'tllttttttttttttttttittiﬁiititttttﬁttttitttt*ttﬁ*iﬁtﬁiﬁ*ttitt
» ttttt'tttttt*'tltttt.ttt.!QttQttittttitﬁttt*ﬁ*ittt*ttttiittttit

'THIS ROUTINE HANDLES UNEXPECTED TRAPS TO THE FPP TRAP VECTOR AT 244.
;*THE LAST FPP INSTRUCTION EXECUTED AND ITS ADDRESS HAS BEEN RECORDED
*«THESE ALONG WITH THE FEC, FPS AND PC OF TRAP ARE REPORTED.

. %

(SP) ,aN$TMP?
(SP)+,(SP)+
RO
RO,a#$TMP3
RO

RO, a#$TMP4
+247

a#$EOP

;SAVE PC OF TRAP.
sJRESTORE SP.
;GET FPS

;GET FEC

;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?).

.SBTTL CPU SPURIOUS TRAP TO 4 HANDLER

a2 ARt RdRRRRRRttRRRRRRttRRtdRRRRRRRERRREDD

..I.

THRARARA AR A AR AN AR AN AR A A AR AR A A AR A AR A AR AR A AR AR AR A AR AR AR AR ARk Ak w ok

THIS ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 4.

SEQ 0142
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(PU SPURIOUS TRAP TO 4

5847 036712 011637

5848 036716
5849 036720
5850 036722

5851 036724
5852
5853
5854
5855

5856
5857
5858 036730
5859 036734
5860 036736
5861 036740

5862 036742
5863

5864
5865
5866
5867
5868
5869

5870
5871 036746
5872 036752
5873
5874
5875

5876
5877
5878
5879
5880
5881

5882
5883 036754
5884
5885 036762
5886 036764
5887
5888
5889
5890 036766

5891 036774
5892 037002

022626
104250
104412

00C137

011637
022626
104251
104412

000137

011637
000CG2

023727

001001
104406

QOO
) el
norOnNO
NNN
WWIW
N NN

PRT B
HANDLER

001236

033144

001236

033144

001110

001140

036660
036712
036730

N_T1
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MACRD M1111
CPSPUR: MOV (SP) ,a#8TMP? ;SAVE PC OF TRAP.
CMP (SP)+,(SP)+
1%: ERROR  +250
RSETUP sGO 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?).
JMP a#SEOP

177570

000244
000004
000010

.SBTTL (CPU SPURIOUS TRAP TO 10 HANDLER

SR A AR A A AR AR AR AR AR A AR R A AR R AT AR AR AR AR AR AR R AR AR R AR AN F AR RN AR
S AR AR R AR A AR AR A AR AR AR R AR AR R AR R AR RN R AR AR AR AR AR AR R AR A AN ARk d

'THIS ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 10.

CPTUO: MOV (SP) ,a#$TMP2 :SAVE PC OF TRAP.
CMP (SP)+,(SP)+
1$: ERROR  +251
RSETUP :GO INITIALIZE THE FPS AND STACK: AND
:SEE IF THE USER HAS EXPRESSED
:THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).
JMP ANSEOP
.SBTTL SET LOOP ON ERROR ADDRESS ROUTINE
.'tttttttttttttttttttttttt*tttttttttt!ttﬁtl*lttﬁttﬁtttttttttttitt
"ttttttttttttttttttﬁtitttttttttttttttttttttttttttttttttttitttttt
t
.LPER: E?Y (SP) ,a#$LPERR

.SBTTL FLAG RESET AND CONSOLE TEST ROUTINE

AR A A AR AT A AR A AR A A AR AR A AR A A AN AR AN AR ARR R R AR AR AR AR AR AR RN R AR
AR AR AR A AR A A A AR AR AR AA RN A RN AN AR AN R AN AR N RN RN A AN AR AR R AR kR

*THIS ROUTINE WILL BE CALLED AT THE END OF EACH TEST TO

;*RESET THE STACK, CLEAR THE FPS AND SEE IF THE USER HAS TYPED

:* CONTROL G ON THE TERMINAL. IF THE USER HAS TYPED CONTROL G AND
;*THERE IS NO PHYSICAL CONSOLE SWITCH REGISTER THEN THE CONTENTS
:*0OF THE SOFTWARE SWITCH REGISTER WILL BE TYPED IN OCTAL ON THE
;*TELETYPE AND THE USER CAN MODIFY IT.

%

.RSET: (MP a#SWR, #177570 ;SEE IF THERE IS A PHYSICAL
s CONSOLE SWITCH REGISTER.
BNE 1% :BRANCH IF NO.
CKSWR ;OTHERWISE TYPE THE CONTENTS
.OF THE PROGRAM VIRTUAL SWITCH REGISTER
JAND GIVE THE USER A CHANCE TO
JMORIFY IT.
1%: MOV #FPSPUR, a#FPVECT
MOV #CPSPUR ,Q#ERRVECT
MOV #CPTWO,a#10

SEQ 0143




5893 037010
5894 037012
5895 037016
5896 037020
5897 037022
5898
5899
5900
5901
5902
5903
5904 037024
5905 037042
5906 037065

011600
012706
005004
170104
000110

124
105
107

CKFPBAO FP11F FLTG PNT PRT B
FLAG RESET AND CONSOLE TEST ROUTINE

001100

MACRO M1111  18<SEP=79 13:43 PAGE 1723

MOV (SP) ,RO ;SAVE RETURN ADDRESS.

MCv #STACK,SP JRESET THE STACK POINTER.
CLR R4 ;CLEAR THE FPS.

LDFPS R4

JMP (RO) JRETURN.

NLIST BEX

;THESE ARE SPECIAL MESSAGES:

1 MSA1: ASCIZ 'TRAPPED AT:'<TAB><TAB>
0 MSAZ: ASCIZ 'EXPECTED TRAP AT:'<TAB>
4 MSA3Z: ASCIZ  'GOT RO:'<TAB><TABR>

SEQ 0144
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LAG RESET AND CONSOLE TEST ROUTINE

5908 037077
5909 037115
5910 037130
5911

5912

5913 037150
5914 037215
5915 037217
5916 037222
5917 037240
5918 037260
5919 037307
5920 037335
5921 037357
5922 037375
5923 037421
5924 037443
5925 037467
5926 037512
5927 037530
5928 037544
5929 037564
5930 037610
5931 037626
5932 037643
5933 037665
5934

5935

5936
5937 037724
5938 037756
5942 040012
040012
5943 040036
5944 040117
040117
5945 040143
5946 040224
040224
5947 040250
5948 040331
040331
5949 040355
5950 040436
040436
5951 040462
5952 040543
040543
5953 040567
5954 040650
040650
5955 040674
5956 040757
040757
5957 041003
5958 041066
041066

105
107
105

200
on
040
101

N—A—l—l—l—l—l-—l.—l..-ﬁu—l—l—.—l—l—l—l
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103
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S ON=2=20NNOOORNINOW

120
103

120
102

120
102

120
102

120
102

120
102

120
102

120
102

120
102

120
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"EXPECTED RO:'<TAB>
'GOT ACO:'<TAB><TAB>
"EXPECTED ACO:'<TAB><TAB>

<$:EF>’POHER FAILURE. PROGRAM RESTARTING. ‘<CRLF>
< >

'AC OPERAND:'<TAB><TAB>
'FSRC OPERAND: '<TAB><TAB>
'ACQO BEFORE EXECUTION: '<TAB>
'ACO AFTER EXECUTION: '<TAB>
'"EXPECTED RESULT:"'<TAB>

'GOT RESULT:'<TAB><TAB>
'FRACTIONAL RESULT:'<TAB>
'INTEGER RESULT: '<TAB>
'EXPECTED FRACTION:'<TAB>
"EXPECTED INTEGER:'<TAB>
'LOADED DATA: '

'READ DATA: '

'"EXPECTED DATA: '

'DATA IN (RO) FSRC: '

'DATA IN ACO: °*

'GOT RESULT: °

'"EXPECTED RESULT: *
<CRLF>'TEST 22, TESTING INTERRUPTS. '<CRLF>

: THESE ARE ERROR MESSAGES:

MACRO M1111 18-SEP=79
120 MSA4: LASCIZ
126 MSAS: LASCIZ
120 MSA6: LASCIZ
117 POWERM: .ASCIZ

$TAB: LASCIZ
000 SPACE: .ASCIZ
040 MmS1: LASCIZ
122 MS2: LASCIZ
060 MS3: LASCIZ
060 MS4: LASCIZ
120 MSS: LASCIZ
1246 MS6: LASCIZ
101 MS7: LASCIZ
126 MS10: LASCIZ
120 MS11: LASCIZ
120 MS12: LASCIZ
101 MS37: LASCIZ
101 MS40: LASCIZ
120 MS415: .ASCIZ
1246 MS41: LASCIZ
126 MS42: LASCIZ
126 MS43: LASCIZ
120 MS44: LASCIZ
105 CORMES: .ASCIZ
123 EM1: LASCIZ
060 EM?2: LASCIZ
EM3:
123 LASCII
125 LASCIZ
EM4 :
123 LASCII
125 .ASCIZ
EMS:
123 LASCII
125 LASCIZ
EM6: .
123 LASCIIC
125 LASCIZ
EM7:
123 LASCII
125 .ASCIZ
EM10:
123 .ASCI1I
125 LASCIZ
EM11:
123 LASCI1I
125 .ASCIZ
EM12:
123 .ASCI1I
125 .ASCIZ
EM13:
123 LASCII

'FPS BAD AFTER (MPD (R) ,A.’
'ACO MODIFIED BY CMPD (R) ,A.'

'"FPS BAD AFTER CMPD.'<CRLF>
"(BUT ENBT) STATE 225 WENT TO 475 INSTEAD OF 075.°

'"FPS BAD AFTER CMPD.'<CRLF>
'(BUT ENBT) STATE 225 WENT TO 075 INSTEAD OF 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 075.°

'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 7O 110.°

‘FPS BAD AFTER CMPD.'<(RLF>

SEQ 0145
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5959 041112 104 11 104 LASCIZ
5960 041202 EM14:

041202 106 120 123 LASCI]
5961 041226 050 102 125 LASC1Z
5962 041314 EM15:

041314 106 120 123 LASCI1
5963 041340 050 102 125 LASC1Z
5964 041426 EM16:

041426 106 120 123 LASCI1]
5965 041452 1064 111 104 -ASCIZ
5966 041523 104 111 126 EM17:  .ASCIZ
5967 041600 106 120 123 EM20:  .ASCIZ
5968 041632 106 105 103 EM21:  .ASCIZ
5969 041664 106 11 126 EM22:  .ASCIZ
5970 041745 104 111 126 EM23:  .ASCIZ
5971 041770 106 120 123 EM32:  .ASCIZ
5975 042022 EM24 :

042022 104 111 126 LASCI]
5976 0642044 050 102 125 (ASC1Z
5977 042120 EM25 :

042120 1064 111 126 LASCI]
5978 042142 130 117 122 LASCIZ
5979 042205 EM26:

042205 104 111 126 LASCI]
5980 042227 _ 050 102 125 LASC1Z
5981 042120 EM27=EM25
5982 042303 EM30:

042303 104 111 126 LASCII
5983 042325 124 122 125 -ASCIZ
5984 042355 EM31:

042355 104 111 126 LASCI]
5985 042377 122 117 125 JASC1Z
5986 042422 104 111 126 EM33:  .ASCIZ
5987 042445 106 120 123 EM34:  .ASCIZ
5991 042477 EM35:

042477 104 111 126 LASCI]
5992 042522 124 122 125 JASC1Z
5993 042552 EM36:

042552 104 111 126 LASCI]
5994 042575 122 117 125 -ASCIZ
5995 042620 115 125 114 EM37:  .ASCIZ
5999 042643 106 120 123 EMLO:  .ASCIZ
6000 042675 EM&1 :

042675 115 125 114 LASCI]
6001 042720 123 111 107 JASC1Z
6002 042750 EM42:

042750 115 125 114 LASCI]
6003 042773 116 117 122 LASCI]
6004 043021 050 102 125 -ASCIZ
6005 043101 EM43:

043101 115 125 114 LASCI]
6006 043126 116 117 122 LASCI]
6007 043152 050 102 125 (ASC1Z
6008 043232 . EM44 :

043232 115 125 114 LASCI1
6009 043255 122 117 125 LASC1Z

6010 043300 EM4LS :

D 12
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/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. FSR(C=0 AND FID=0./
'DIVF (R),A FAILED.'

'FPS BAD AFTER DIVF (R),A.'

'DIVF (R),A FAILED.'
'(BUT Y61) WENT TO STATE 006 INSTEAD OF 206.°

‘DIVF (R),A FAILED.'
'XOR OF SIGN BITS FAILED STATE 470.'

'DIVF (R),A FAILED.'
'(BUT Y61) WENT TO STATE 206 INSTEAD OF 006.°

'DIVF (R),A FAILED.'
'TRUNCATION ERROR. FT=1.'

'DIVF (R),A FAILED.'
'ROUND ERROR. FT=0.'
'DIVD (R),A FAILED.'
'FPS BAD AFTER DIVD (R) ,A.'

'DIVD (R),A FAILED.'<CRLF>
'TRUNCATION ERROR. FT=1.,'

'DIVD (R)_,A FAILED.'<CRLF>
'ROUND ERROR. FT=0.'
"MULF (R),A FAILED.'
'FPS BAD AFTER MULF (R) A.'

'MULF (R),A FAILED.'<CRLF>
'SIGN BIT BAD STATE 511.°

'"MULF (R),A FAILED.'<CRLF>
"NORMAL I ZATION FAILED. '<CRLF>
"(BUT Y62) STATE 252 WENT TO 044 INSTEAD OF 444.°

'MULF (R),A FAILED.'<CRLF>
"NORMAL IZATION FAILED.'<CRLF>
"(BUT Y62) STATE 252 WENT TO 444 INSTEAD OF 044.°

'MULF (R),A FAILED.'<CRLF>
'ROUND ERROR. FT=0."

SEQ 0146
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043300 115 125 114 ASCII  "MULF (R),A FAILED.'<CRLF>
6011 043323 124 122 125 .ASCIZ 'TRUNCATION ERROR. FT=1.'
6012 043353 106 120 123 EM46:  _ASCIZ 'FPS BAD AFTER MULD (R),A.’
6016 043405 115 125 114 EM246: .ASCIZ 'MULD (R),A FAILED.'
6017 043430 EM4L7:

043430 115 125 114 LASCII  'MULD (R),A FAILED.'<CRLF>
6018 043453 102 101 104 LASCII 'BAD CONSTANT USED IN THE MUL ALGORITHM. '
6019 043522 200 125 123 .ASCIZ <CRLF>'USED 24 INSTEAD OF 56 STATE 020.°
6020 043564 EMSO:

043564 115 125 114 LASCII 'MULD (R),A FAILED.'<CRLF>
6021 043607 124 122 125 .ASCIZ 'TRUNCATION ERROR. FT=1,"'
6022 043637 EM51:

043637 115 125 114 LASCII 'MULD (R),A FAILED.'<CRLF>
6023 043662 122 117 125 .ASCIZ 'ROUND ERROR. FT=0."'
6024 043705 EM52:

043705 115 125 114 LASCII  'MULD (R),A FAILED.'<CRLF>
6025 043730 102 101 104 .ASCIZ 'BAD CONSTANT USED IN ROUNDING, FT=0.'
6026 043775 106 120 123 EM111: _ASCIZ ‘'FPS BAD AFTER MULF (R),A. EXPECTED OVERFLOW.'
6027 044052 106 120 123 EM112: L,ASCIZ °'FPS BAD AFTER MULF (R),A. EXPECTED UNDERFLOW.'
6028 044130 EM113:

044130 115 125 174 LASCII 'MULF (R),A FAILED.'<CRLF>
6029 044153 105 130 120 LASCIZ '"EXPECTING CVERFLOW, FIV=0."'
6030 044206 ' EM114:

044206 115 125 114 LASCI1  °"MULF (R),A FAILED. *<CRLF>
6031 044231 105 130 120 LASCIZ 'EXPECTING UNDERFLOW, FIU=0.'
6032 044265 115 125 114 EM115: L.ASCIZ 'MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIv=0.'
6033 044343 115 125 114 EM116: L.ASCIZ °'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0.'
6040 044422 EM117:

044422 115 125 114 LASCII  "MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0.'
6041 044500 050 102 125 LASCIZ  "(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115.°
6042 044560 EM120:

044560 115 125 114 LASCII  "MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0.'
6043 044636 050 102 125 LASCIZ *(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115.°
6044 044716 EM121:

044716 115 125 114 LASCII 'MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIv=0.'
6045 044773 050 102 125 LASCIZ '(BUT FIV) STATE 333 WENT TO 136 INSTEAD OF 116.°'
6046 045053 EM122:

045053 115 125 114 LASCII  'MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIv=0.'
6047 045130 050 102 125 LASCIZ "(BUT FIV) STATE 133 WENT TO 136 INSTEAD OF 116.°
6048 045210 106 120 123 EM123: _ASCIZ °'FPS BAD AFTER MULD (R),A. EXPECTING OVERFLOW.'
6049 045266 106 120 123 EM124: .ASCIZ °FPS BAD AFTER MULD (R),A. EXPECTING UNDERFLOW.'
6050 045345 EM125:

045345 115 125 114 LASCII *MULD (R),A FAILED.'<CRLF>

51 045370 105 130 120 .ASCIZ "EXPECTING OVERFLOW, FIv=0.'

6052 045423 EM126:

045423 115 125 114 LASCII *'MULD (R),A FAILED.'<CRLF>
6053 045446 105 130 120 .ASCIZ 'EXPECTING UNDERFLOW, FIu=0.'
6054 045502 115 125 114 EM127: _ASCIZ °'MULD (R),A TRAPPED TO 244 ON OVERFLOW. FIv=0."
6055 045560 115 125 114 EM130: .ASCIZ 'MULD (R),A TRAPPED TO 244 ON UNDERFLOW. FIu=0.'
6062 045637 EM131:

045637 115 125 114 LASCII  'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0.'
6063 045715 050 102 125 LASCIZ '(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115.°
6064 045775 EM132:

045775 115 125 114 LASCII 'MULD (R),A FAILED.'<CRLF>
6065 046020 105 130 129 LASCII "EXPECTING UNDERFLOW, FIu=0.'
6066 046053 200 050 102 LASCIZ <CRLF>"(BUT FD) STATE 115 WENT TO 424 INSTEAD OF 425.°

6067 046133 ' EM133:




046133
6068 046211
6069 046271
046271
6070 046346
6071 046426
046426
6072 046451
6073 046503
6074 046563
046563
6075 046640
6076 046720
6077 047006
6078
6079
6080 047075
047075
6081 047120
6082 047153
047153
6083 047176
6090 047232
047232
6091 047317
6092 047377
047377
6093 047464
6094 047544
047544
6095 047630
6096 047710
047710
6097 047774
6098 050054
6095 050142
6100
6101
6102 050231
050231
6103 050254
6104 050307
050307
6105 050332
6112 8?8;22
6113 050453
6114 050533
050533
6115 050556
6116 050611
6117 050671
050671
6118 050756
6119 051036
051036
€120 051122
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MACRO M1111 18-SEP-79

LASCII

LASCIZ
EM134:

LASCII

LASCIZ
EM135:

LASCII

LASCII

LASCIZ
EM136:

LASCII

LASCIZ
EM137: .ASCIZ
EM140: .ASCIZ
EM141=EM1 11
EM142=EM112
EM143:

LASCII

LASCIZ
EM144:

LASCII

LASCIZ
EM145:

LASCII

JASCIZ
EM146:

LASCII

LASCIZ
EM147:

LASCII

JASCIZ
EM150:

LASCII

JASCIZ
EM151: _ASCIZ
EM152: _ASCIZ
EM153=EM123
EM154=EM124
EM155:

LASCII

LASCIZ
EM156:

LASCII

.ASCIZ
EM157:

LASCII

LASCIZ
EM160:

LASCII

LASCII

.ASC12
EM161:

LASCII

JASCIZ
EM162:

LASCI]

JASCIZ

F 12
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SEQ 0148

'MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0.'
"(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115.°

'MULD (R),A TRAPPED TO 244 ON OVERFLOW. FIv=0."'
"(BUT FIV) STATE 333 WENT TO 136 INSTEAD OF 116.°'

'MULD (R),A FAILED.'<CRLF>
'EXPECTING OVERFLCW, FIiv=0.'
<CRLF>'(BUT FD) STATE 116 WENT TO 424 INSTEAD OF 425.°

‘MULD (R),A TRAPPED TO 244 ON QVERFLOW. FIV=0."'
"(BUT FIV) STATE 133 WENT TO 136 INSTEAD OF 116.°'
'"fEC BAD AFTER MULF (R),A. EXPECTING OVERFLOW, FE

=10.
'FEC BAD AFTER MULF (R),A. EXPECTING UNDERFLOW, =1

c L]
EC=12."'

'MULF (R),A FAILED.'<CRLF>
'"EXPECTING OVERFLOW, FIv=1.'

'MULF (R),A FAILED.'<CRLF>
"EXPECTING UNDERFLOW, Flu=1."'

'"MULF (R),A FAILED TO TRAP TO 244 ON UNDERFLOW. Flu=1."
"(BUT FIU) STATE 331 WENT TO 115 INSTEAD OF 155.°

'MULF (R),A FAILED TO TRAP TO 244 ON UNDERFLOW. FIU=1."'
"(BUT FIU) STATE 137 WENT TO 115 INSTEAD OF 155.°'

'"MULF (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIv=1.'
"(BUT FIV) STATE 333 WENT TO 116 INSTEAD OF 136.°'

'"MULF (R),A FAILED TO TRAP TO 244 ON OVERFLOW. Flv=1.'
"(BUT FIV) STATE 133 WENT TO 116 INSTEAD OF A36.'

'FEC BAD AFTER MULD (R),A. EXPECTING OVERFLOW, FEC=10."
'FEC BAD AFTER MULD (R),A. EXPECTING UNDERFLOW, FEC=12."

'MULD (R),A FAILED.'<CRLF>
'EXPECTING OVERFLOW, FIV=1."'

'MULD (R),A FAILED.'<CRLF>
"EXPECTING UNDERFLOW, FIU=1.'

'MULD (R),A FAILED TO TRAP TO 244 ON UNDERFLOW. FIu=1."
'(BUT FIU) STATE 331 WENT TO 115 INSTEAD OF 155.°

'MULD (R),A FAILED.'<CRLF>
'"EXPECTING UNDERFLOW, FIU=1."'
<CRLF>'(BUT FD) STATE 155 WENT TO 426 INSTEAD OF 427.°

'"MULD (R),A FAILED TO TRAP TO 244 ON UNDERFLOW. Flu=1.,'
"(BUT FIU) STATE 137 WENT TO 115 INSTEAD OF 155.°

'MULD (R),A FAILED TO TRAP TO 244 ON OVERFLOW. Fiv=1,"'
*(BUT FIV) STATE 333 WENT TO 116 INSTEAD OF 136.°
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FLAG RESET AND CONSOLE TEST ROUTINE SEQ 0149
6121 051202 EM163:
051202 115 125 114 LASCII  "MULD (R),A FAILED.'<CRLF>
6122 051225 105 130 120 LASCII  "EXPECTING OVERFLOW, FIv=1.'
6123 051257 200 050 102 LASCIZ <CRLF>'(BUT FD) STATE 700 WENT TO 426 INSTEAD OF &427.°
6124 051337 EM164:
051337 115§ 125 114 LASCII  "MULD (R),A FAILED TO TRAP TO 244 ON OVERFLOW. Flv=1.'
6125 051423 050 102 125 LASCIZ  "(BUT FIV) STATE 133 WENT TO 716 INSTEAD OF 136.°
6126 051503 106 120 123 EMSS: LASCIZ 'FPS BAD AFTER MODF (R) ,A.'
6127 051535 115 117 104 EMS3: .ASCIZ 'MODF (R),A FRACTION BAD.'
6128 051565 118 117 104 EMS4: ASCIZ °'MODF (R),A INTEGER BAD.'
6135 051616 EMS6:
051616 115 17 104 LASCII  'MODF (R),A FRACTION BAD. '<CRLF>
6136 051647 101 103 060 LASCIZ 'ACO DID NOT GET O IN STATE 424.°'
6137 051707 EMS7:
051707 115 17 104 LASCII  'MODF (R),A INTEGER BAD. '<CRLF>
6138 051737 101 103 061 LASCIZ °'ACT1 DID NOT GET O IN STATE 142.'
6139 051777 EM60 :
051777 115 117 104 LASCII  'MODF (R),A INTEGER BAD. '<CRLF>
6140 052027 101 103 061 JASCIZ 'ACT1 DID NOT GET THE INTEGER IN STATE 134.'
6141 052101 EM61 :
052101 115 117 104 ASCII  'MODF (R),A FRACTION BAD. '<CRLF>
6142 05213%2 101 040 102 LASCII  'A BAD CONSTANT WAS USED (NOT 24) IN STATE 046.°
6143 052210 200 117 122 LASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 050 INSTEAD OF 150.°
6144 052275 EME2:
052275 1% = 117 104 LASCII 'MODF (R).A FRACTION BAD. '<CRLF>
6145 052326 107 040 102 LASCII 'A BAD CONSTANT WAS USED (NOT 24) IN STATE 046.°
6146 052404 200 117 122 ASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 150 INSTEAD OF 050."
6147 052471 -~ EM63:
052471 115 117 104 LASCII 'MODF (R),A FRACTION BAD.'<CRLF>
6148 052522 050 102 125 LASCIZ  '(BUT ZBT) STATE 532 WENT TC 10. INSTEAD OF 122.°
6149 052602 EM64 :
052602 115 117 104 LASCII  °'MODF (R),A FRACTION BAD. '<CRLF>
6150 052633 050 102 125 LASCIZ  '(BUT ENBT EZBT) STATE 041 WENT TO 046 INSTEAD OF 246.°
6151 052721 EM6S :
052721 115 117 104 LASCII '"MODF (R),A FRACTION BAD. '<CRLF>
6152 052752 0sG 102 125 LASCIZ '(BUT FT) STATE 126 SHOULD HAVE GONE TO 133. FT=0."
6153 053034 EM66 :
053034 115 117 104 LASCII 'MODF (R),A FRACTION BAD. '<CRLF>
6154 053065 123 m 107 .ASCIZ 'SIGN BIT BAD.'
6155 053103 CM67:
053103 115 117 104 LASCII 'MODF (R),A INTEGER BAD. '<CRLF>
6156 053133 123 117 107 LASCIZ °'SIGN BIT BAD IN STATE 733.°
6157 053166 118 117 104 EM70: .ASCIZ 'MODD (R),A FRACTION BAD.'
6158 053217 115 117 104 EM71: .ASCIZ 'MODD (R),A INTEGER BAD.'
6159 053247 106 120 123 EM72: .ASCIZ 'FPS BAD AFTER MODD (R),A."
6160 053247 EM73=EM72
6167 053301 EM74 :
053301 115 117 104 LASCII 'MODD (R),A INTEGER BAD. '<CRLF>
6168 053331 050 102 125 LASCIZ "(BUT FD) STATE 231 WENT TO 142 INSTEAD OF 143.°
6169 053410 EM7S:
053410 115 117 104 ASCII 'MODD (R),A FRACTION BAD. '<CRLF>
6170 053441 101 103 060 ASCIZ 'ACO GETS QO IN STATE 425 FAILED.'
6171 053501 EM76:
053501 115 117 104 ASCII 'MODD (R),A INTEGER BAD.'<CRLF>
6172 053531 101 103 061 ASCIZ 'AC1 GETS O IN STATE 143 FAILED.'
6173 053571 5 EM77:
053571 115 117 104 LASCII 'MODD (R),A FRACTION BAD. '<CRLF>




(KFPBAQ FP11F FLTG PNT PRT B MACRO M1111  18-SEP-79
FLAG RESET AND CONSOLE TEST ROUTINE

6174 053622 050 102 125 ASCIZ
6175 053701 EM100:

053701 115 117 104 LASCI]
6176 053731 123 1 107 .ASC1Z
6177 053764 EM101:

053764 115 117 104 LASCI]
6178 054015 101 040 102 JASCI]
6179 054073 200 17 122 LASC1Z
6180 054160 : EM102:

054160 115 117 104 LASCI]
6181 054211 101 040 102 LASCI]
6182 054267 200 17 122 LASC1Z
6183 054354 EM103:

054354 115 117 104 LASCI!
6184 054405 050 102 125 .ASCIZ
6185 054466 EM104 :

054466 115 117 104 LASCII
6186 054516 123 105 124 LASCI]
6187 054550 200 117 122 LASCIZ
6188 054633 EM105:

054633 115 117 104 LASCI]
6189 054663 050 102 125 .ASC1Z
6190 054742 EM106:

054742 115 117 104 LASCI]
6191 054772 050 102 125 LASCIZ
6192 055051 EM107:

055051 115 117 104 LASCI]
6193 055101 050 102 125 LASC1Z
6194 055160 EM110:

055160 115 117 © 104 LASCI]
6195 £55211 050 102 125 LASCIZ
6208 055270 EM165 :

055270 115 117 104 LASCI]
6209 055353 000 .BYTE
6210 055354 EM166

055354 115 17 104 LASCI]
6211 055436 000 BYTE
6212 055437 EM167:

055437 106 120 123 LASC1]
6213 055470 000 .BYTE
6214 055471 EM170:

055471 106 105 103 LASCI]
6215 055522 *05 130 120 JASC1Z
6216 055557 EM171:

055557 115 117 104 LASCI]
6217 055641 200 101 103 .ASC1Z
6218 055702 EM172:

055702 106 105 103 LASC!]
6219 055733 105 130 120 .ASCIZ
6220 055767 EM173:

055767 115 117 104 LASCI]
6221 056051 200 050 102 LASC1Z
6222 056135 EM174 :

056135 115 117 104 - LASCI]
6223 056217 200 050 102 .AS(12
6224 056303 EM175:

056303 115 17 104 LASCI]

H 12
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'(BUT FD) STATE 526 WENT TO 134 INSTEAD OF 135.°

'MODD (R),A INTEGER BAD.'<CRLF>
‘SIGN BIT BAD IN STATE 526.°'

'MODD (R),A FRACTION BAD.'<CRLF>
'A BAD CONSTANT WAS USED (NOT 56) IN STATE 046,
<CRLF>'OR (BUT NBIT) STATE 525 WENT TO 050 INSTEAD OF 150.

'MODD (R),A FRACTION BAD.'<CRLF>
'A BAD CONSTANT WAS USED (NOT 56) IN STATE 046,
<CRLF>'OR (BUT NBIT) STATE 525 WENT TO 150 INSTEAD OF 050.

'MODD (R),A FRACTION BAD. '<CRLF>
'(BUT ZBIT) STATE 532 WENT TO 122 INSTEAD OF 102.°'

'MODD (R),A INTEGER BAD.'<CRLF>
'SET INTEGER IN AC1 FAILED,'
<CRLF>'OR (BUT FD) STATE 7353 WENT TO 156 INSTEAD OF 157.°

'MODD (R),A INTEGER BAD. '<CRLF>
'(BUT FD) STATE 122 WENT TO 424 INSTEAD OF 425.°

'MODD (R),A INTEGER BAD. '<CRLF>
"(BUT FD) STATE 246 WENT TO 126 INSTEAD OF 127.°

*MODD (R),A INTEGER BAD.'<CRLF>
*(BUT FD) STATE 446 WENT TO 126 INSTEAD OF 127.°

'MODD (R),A FRACTION BAD. '<CRLF>
*(BUT FT) STATE 127 WENT TO 313 INSTEAD OF 113.°

6MODF (R) ,A FRACTION BAD. RESULT OVER OR UNDER FLOW./

6MODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLCW./
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>'AC1 GETS O IN STATE 126 FAILED.'

/FEC BAD AFTER MODF (R) ,A./
"EXPECTING OVERFLOW, FEC=10."

/MODF (R) ,A INTEGER BAD. RESULT OVER OR UNDER 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,/

SEQ 0150




(KFPBAQ FP11F FLTG PNT PRT B MACRC M1111
FLAG RESET AND CONSOLE TEST ROUTINE

18-SEP=79

6225 056365 200 123 1M1 LASCIZ
6226 056415 EM176:

056415 115 117 104 LASCII
6227 056500 0C0 .BYTE
6228 056501 EM177:

056501 115 117 104 LASCII
6229 056563 000 R .BYTE
6230 056564 EM200:

056564 106 120 123 LASCII
6231 056615 000 BYTE
6232 056616 EM201:

056616 106 105 103 LASCII
6233 056647 200 105 130 LASCIZ
6234 056705 EM202:

056705 118 117 104 LASCII
6235 056767 20 050 102 LASCIZ
6236 057047 EM203:

057047 115 117 104 JASCTI]
6237 05713 200 050 102 LASCIZ
6238 057211 EM204 :

057211 106 105 103 LASCII
6239 057242 200 105 130 LASCIZ
6240 057277 EM205:

057277 115 117 104 LASCII
6241 057361 200 050 102 LASCIZ
6242 057445 EM206:

057445 115 117 104 LASCII
6243 057527 200 050 102 ASCIZ
6244
6245 . ®
6338 057613 EM207:

057613 101 104 104 LASCIZ
6339 057655 EM210:

057655 124 110 105 LASCIZ
6340 057717 101 104 106 EM211: _ASCII
6341 057772 200 127 105 LASCII
6342 060027 11 116 123 .ASCIZ
6367 060063 EM212:

060063 101 104 104 LASCII

060136 200 124 110 LASCII

060160 104 111 104 LASCII

060207 106 122 117 LASCIZ
6368 060247 EM213:

060247 101 104 104 LASCII

060322 200 124 110 LASCII

060344 104 1M1 104 .ASCII

060373 106 122 117 ASCIZ
6369 060433 EM214:

060433 101 104 104 LASCII

060506 200 124 110 LASCI1

060530 104 m 104 LASC!I

060557 106 122 117 LASCIZ
6370 060617 EM215:

060617 101 104 104 LASCII

060672 200 124 110 LASCII

060714 104 111 104 JASCII

060743 106 122 117 LASCI2

[ 12
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<CRLF>'SIGN BAD [N STATE 517.°
6MODD (R) ,A TRACTION BAD. RESULT OVER OR UNDER FLOW./

6"000 (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
6FPS BAD AFTER MODD (R),A./

/FEC BAD AFTER MODD (R),A./
<CRLF>'EXPECTING UNDERFLOW, FEC=12."'

/MODD (R),A INTEGER BALC. RESULT OVER OR UNDER FLOW./
<CRLF>'(BUT FD) STATE 241 WENT TO 126 INSTEAD OF 127.

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>'(BUT FD) STATE 047 WENT TO 126 INSTEAD OF 127.

/FEC BAD AFTER MODD (R),A./
<CRLF>"EXPECTING OVERFLOW, FEC=10."

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>'(BUT FIV FD) STATE 520 WENT TO 162 INSTEAD OF

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>"(BUT FIV FD) STATE 520 WENT TO 162 INSTEAD OF

/ADDD (k) ,A PRODUCED A BAD RESULT./

/THE FPS WAS BAD AFTER ADDD (R),A./

'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
<CRLF>"WENT FROM STATE 663 TO 313,'<(CRLF>
"INSTEAD OF FROM 663 TO 353.°

'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS."
<CRLF>'THE FPS WAS BAD.'<CRLF>

'DID NOT TAKE THE PATH:'<CRLF>

/FROM STATE 664, TO 505, TO 251./

'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS."'
<CRLF>'THE FPS WAS BAD.'<CRLF>

‘DID NOT TAKE THE PATH:'<CRLF>

/FROM STATE 664, TO 505, TO 253./

'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS."'
<CRLF>'THE FPS WAS BAD.'<CRLF>

‘DID NOT TAKE THE PATH:'<CRLF>

/FROM STATE 664, TO 705, TO 735./

‘ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
<CRLF>'THE FPS WAS BAD.'<(CRLF>

'DID NOT TAKE THE PATH:'<CRLF>

/FROM STATE 664, 10O 705, TO 737./

163.°

147.

E4

SEQ 0151




(KFPBAD FP11F FLTG PNT PRT B MACRO M1111  18-SEP=79
FLAG RESET AND CONSOLE TEST ROUTINE

6371 061003 124 110 105 EM216: .ASCII
6372 061074 200 127 105 LASCII
6373 06111 11 116 123 LASCIZ
6374 061165 101 104 104 EM217: ASCIZ
6375 061227 EM220:
061227 101 104 104 LASCII
061262 124 110 105 LASTII
061342 200 C50 102 LASCIZ
061423 m 116 123 .ASCIZ
6376 061457 EM221:
061457 101 104 104 LASCII
061521 124 110 105 LASCII
061600 124 110 105 LASCII
061633 127 105 116 LASCII
061667 11 116 123 .ASCIZ
6377 061723 EM222:
061723 101 104 104 LASCII
061756 124 110 105 LASCII
062037 200 050 102 LASCIZ
062120 1 116 123 LASCIZ
6378 062154 EM223:
062154 101 104 104 LASCII
062216 124 110 105 LASCII
062276 124 110 105 LASCII
062331 127 105 116 LASCII
062365 1M 116 123 .ASCIZ
6279 062421 EM224 :
062421 101 104 104 LASCII
062454 124 110 105 LASCII
062535 200 050 102 .ASCIZ
062616 M 116 123 LASCIZ
6380 062652 EM225:
062652 101 104 104 LASCII
062714 124 110 105 LASCII
062774 124 110 105 ASCII
063027 127 105 116 LASCII
063063 m 116 123 LASCI2Z
6381 063117 EM226:
063117 101 104 104 LASCII
063151 200 102 105 LASCII
063225 102 125 124 LASCIZ
6382 063252 EM227:
063252 101 104 104 LASCII
063304 200 102 105 .ASCII
063360 102 125 124 LASCIZ
6383 063405 EM230:
063405 101 104 104 LASCII
063437 200 102 105 LASCII
063514 102 125 124 .ASCIZ
6384 063541 EM231:
063541 101 104 104 LASCII
063573 200 102 105 ASCII
063650 102 125 124 SCiZ
6385 057655 EM232= EM210
6386
6387

6388

J 12
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"THE (BUT FIU FORK IN THE OVER\UNDER FLOWS FAILED. FIU =1.°'

<CRLF>'WENT FROM STATE 331 TO 115."'<CRLF>
"INSTEAD OF FROM 331 TO i55.°
'ADDD (R)A TRAPPED TO 244,. FID=1.'

/ADDD (R) ,A TRAPPED TO 244./<CRLF>

' THE RESULT WAS AN OVERFLOW CONDITION BUT Flv= 0.*
<CRLF>/(BUT FI1V) STATE 133 WENT TO 136 INSTEAD OF 116./
/INSTEAD OF FROM 133 TO 116./

/ADDD (R) ,A FAILED TO TRAP TO 244./<CRLF>

"THE RESULT WAS A OVERFLOW CONDITION AND FIV=1,'<CRLF>
/THE (BUT FIV) FORK _FAILED./<CRLF>

/WENT FROM STATE 133 TO 116,/<CRLF>

/INSTEAD OF FROM 133 TO 136./

/ADDD (R),A TRAPPED TO 244./<(RLF>

'THE RESULT WAS AN UNDERFLOW CONDITION BUT Flu= 0.°'
<CRLF>/(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115./
/INSTEAD OF FROM 331 TO 115./

/ADDD (R),A FAILED TO TRAP TO 244./<CRLF>

"THE RESULT WAS A UNDERFLOW CONDITION AND FIU=1.'<(CRLF>
/THE (BUT FIU) FORK FAILED./<CRLF>

/WENT FROM STATE 331 TO 115,/<CRLF>

/INSTEAD OF FROM 331 TO 155./

/ADDD (R) ,A TRAPPED TO 244./<CRLF>

'THE RESULT WAS AN UNDERFLOW CONDITION BUT FIU= 0.°
<CRLF>/(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115./
/INSTEAD OF FROM 137 TO 115./

/ADDD (R),A FAILED TO TRAP TO 244./<CRLF>

'THE RESULT WAS A UNDERFLOW CONDITION AND FIU=1.'<(CRLF>
/THE (BUT FIU) FORK FAILED./<CRLF>

/WENT FROM STATE 137 T0 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 244,/
<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.'

SEQ 0152
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FLAG RESET AND CONSOLE TEST ROUTINE SEQ 0153
6393
6397
o
6415 063675 EM233:
063675 114 104 103 LASCIZ \LDCFD (R)+,A RESULT INCORRECT.\
6416 063734 EM234 :
063734 122 060 040 LASCII  \RO BAD AFTER LDCFD (R)+,A.\
063766 200 101 040 LASCIZ <CRLF>'A BAD CONSTANT WAS USED.'
6417 064020 EM235:
064020 120 103 040 LASCIZ \PC BAD AFTER LDCFD #NUM,A. TRAP TO 4.\
6418 064066 EM236:
064066 120 103 040 .ASCIZ \PC BAD AFTER LDCFD #NUM,A.\
6419 064121 EM237:
064121 122 060 04C ASCII \RO BAD AFTER LDCDF (R)+,A.\
064153 200 101 040 LASCiZ <CRLF>'A BAD CONSTANT WAS USED.'
6420 064205 EM240:
064205 106 120 123 .ASCIZ \FPS BAD AFTER LDCFD (R)+,A.\
6421 064241 EM241 :
064241 114 104 103 LASCII \LDCFD (R)+,A FAILED.\
064265 200 124 110 "ASCII <CRLF>'THE D °
064275 102 111 124 ASCII 'BIT WAS NOT_COMPLIMENTED °*
064326 111 16 040 CASCIZ "IN STATE 017.°
6422 064344 EM242:
064 344 06 120 123 LASCIZ \FPS BAD AFTER LDCDF (R)+,A.\
6423 064400 | EM243:
064400 114 104 103 LASCII \LDCDF (R)+,A FAILED.\
064426 200 124 110 CASCII <CRLF>'THE FD
0644364 102 111 124 ASCII 'BIT WAS NOT COMPLIMENTEC °*
064465 111 116 040 "ASCIZ *IN STATE 017.°
6424 064503 EM244 :
6425 064503 114 104 103 .ASCIZ \LDCDF (R)+,A RESULT INCORRECT.\
6426 064542 114 104 103 EM245: .ASCII °LDCFD (R),A FAILED.'
6427 064565 200 123 105 ASCII <CRLF>'SET SIGN FAILED *
6428 064606 111 116 040 .ASCIZ *IN STATE 512.°
6429 064624 125 116 105 EM247: .ASCIZ "UNEXPECTED FPP TRAP TO 244.°'
6430 064660 125 116 105 EM250: .ASCIZ ‘UNEXPECTED CPU TRAP TO 4,
631 064712 125 116 105 EM251: [ASCIZ UNEXPECTED CPU TRAP TO 10."
g:%z 064745 103 117 122 EM252: .ASCIZ ‘'CORRECT FLOWS INTERRUPT TEST MODULE FAILED TO INTERRUPT.'
6438 |
6439 065036 EMZ53:
065036 101 104 104 LASCIZ /ADDD ACO,ACO FAILED IN THE INTERRUPT (CORRECT FLOWS./
6440 065122 EM254 :
065122 101 104 104 .ASCIZ /ADDD (RQ),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
6441 065207 EM255:
065207 101 106 104 LASCIZ /ADDD (RO)+,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
6442 065275 EM256 :
065275 101 104 104 .ASCIZ /ADDD @(RO)+,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
6443 065364 EM257:
065364 0 104 104 .ASCIZ /ADDD =-(RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
64l 065452 EM260:
065450 101 104 104 LASCIZ /ADDD @-(R0),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
6445 065541 EM261:

065541 101 104 104 .ASCIZ /ADDD NUM(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./




(KFPBAD FP11F FLTG PNT PRT B MACRO M1111  18=SEP=79
FLAG RESET AND CONSCE TEST ROUTINE

6446 065631 EM262:

065631 10 104 104 LASCIZ
6447 065722 EM263:

065722 104 m 126 LASCIZ
6448 066007 EM264 :

066007 115 125 114 LASCIZ
6449 066074 EM265:

066074 115 117 104 LASCIZ
6450

6451 066161 103 117 122 EM266: .ASCIZ

L 12
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/ADDD @NUM{(R0O) ,ACO FAILED IN THE INTERRUPT (CORRECT FLOWS./

/DIVD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./

/MULD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./

/MODD (RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./

"CORRECT FLOWS INTERRUPT TEST MODULE CAUSEDP UNEXPECTED INTERRUPT.'

SEQ 0154

6433 :THESE ARE ERROR DATA TABLE HEADERS:

6455 066262 040 040 124 DH1: LASCII ' TEST.'<TAB>'CALL AT PC.'<TAB>'ERROR AT PC.'<TAB>
6456 066323 107 117 124 "ASCIZ 'GOT FPS.'<TAB>'EXPECTED FPS."

6457 066352 040 040 126 DHZ2: LASCIZ ' TEST.'<TAB>'CALL AT P(C.'<TAB>'ERROR AT PC.'
6458 066262 DH3=DH1

6459 066262 DH& =DH1

6460 066262 DH5=DH1

6461 066262 DH6=DH1

6462 066262 DH7=DH1

6463 066262 DH10=DH1

6464 066262 DH11=DH1

6465 066262 DH12=DH1

6466 066262 DH13=DH1

6467 066262 DH14=DH1

6468 066262 DH15=DH1

6469 066262 DH16=DH1

6470 066413 040 040 126 DH17: JASCIZ ' TEST.'<TAB>'PC OF CALL. -“TAB>'PC OF ERROR.'<TAB>'FEC.'<TAB>'FPS."
6471 066262 DH20=DH1

6472 066466 040 040 124 DH21: LASCII ' TEST.'<TAB>'PC OF CALL'<TAB>'P(C OF ERROR.'<TAB>
6473 066526 107 117 124 "ASCIZ 'GOT FEC.'<TAB>'EXPECTED FEC.'

6474 066555 040 040 124 DH22: LASCIZ ' TEST.'<TAB>'PC OF CALL.'<TAB>'P( OF ERROR.'<TAB>'FPS.'
6475 066262 DH2 3=DH1

6476 066262 DH32=DH1

6477 066262 DH24=DH1

6478 066262 DH25=DH1

6479 066262 DH26=DH1

6480 066262 DH27=DH1

6481 066262 DH30=DH1

6482 066262 DH31=DH1

6483 066262 DH33=DH1

6484 066262 DH34=DH1

6485 066262 DH35=DH1

6486 066262 DH36=DH1

6487 066262 DH37=DH1

6488 066262 DH&0=DH1

6489 066262 DH4 1=DH1

6490 066262 DH4 2=DH1

6491 066262 DH4 3=DH1

6492 066262 DH44=DH1

6493 066262 DH4 5=DH1

649 066262 DH246=DH1

6495 066262 DH46=DH1

6496 066262 DHé4 7=DH1

6497 066262 DHS0=DH1

6498 066262 DH51=DH1




(KFPBAQO FP11F FLTG PNT PRT B
FLAG RESET AND CONSOLE TEST ROUTINE

6499 066262
6500 066262
6501 066262
6502 066262
6503 066262

6504 0€6623 040 040

6505 066664 107 117
6506 066623
6507 066623
GSOR 066623
6509 066623
6510 066623
6511 066262
6512 066262
6513 066262
6514 066262
6515 066623
6516 066623
6517 066623
6518 066262
6519 066623
6520 066623
6521 066262
6522 066623
6523 066623
6524 066623
6525 066623
6526 066623
6527 066623
6528 066623
6529 066262
6530 066262
6531 066262
6532 066262
6533 066623
6534 066623
6535 066623
6536 066623
6537 066623
6538 066623
6539 066262
6540 066623
6541 066262
6542 066262
6543 066623
6544 066262
6545 066262
6546 066262
6547 066262
6548 066262
6549 066262
6550 066262
6551 066262
6552 066262
6553 066262
6554 066262

6555 066262

M 12
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DH52=DH1
DH111=DH1
DH112=DH1
DH113=DH1
DH114=DH1
DH115: " TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF ERROR.'<TAB>

(Il
CIZ 'GOT FEC.''GOT FPS.''EXPECTED FPS."*

o
x
pry
—
o
1]
o
X
-

DH123=DH1
DH124=DH1
DH125=DH1
DH126=DH1
DH127=DH11
DH130=DH11
DH131=DH11
DH132=DH1
DH133=DH11
DH134=DH11
DH135=DH1
DH136=DH11
DH137=DH11
DH140=DH11
DH141=DH11
DH142=DH11
DH143=DH1}

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

SEQ 0155
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FLAG RESET AND CONSOLE TEST ROUTINE

066262
066262
066262
066262
06662
066262
066262

DH66=DH1
DHE7=DH1
DH70=DH1
DH71=DH1
DH72=DH1
DH73=DH1
DH74=DH]

SEQ 0156




(KFPBAD FP11F FLTG PNT PRT B
FLAG RESET AND CONSOLE TEST ROUTINE

6564

6565

6566

6567

6568

6569

6570

6571

6572

6573

6574

6575

6576

657

6578

6579

6580

6581

6582

6583

6584

6585

6586

6587

6588

6589

6590

6591

6592

6593

659, 066722
6595 066762
6596 067022
6597 067052
6598

6599

6604 067113
6605 067153

6610

&

067166
067225
067255
067314

3888888

23288
S0~ N WM

067344

040

107
040

040
106

040
107
040
107

040

MACRO M1111

— ) b —
S ELAS 1,8 )
SN

124

DH75=DH1
DH76=DH1
DH77=DH1
DH100=DH1
DH101=DHK1
DH102=DH1
DH103=DH1
DH104=DH1
DH105=DH1
DH106=DH1
DH107=DH1
DH110=DH1
DH165=DH115
DH166=DH115
DH167=DH115
DH170=DH115
DH171=DH115
DH172=DH115
DH173=DH115
DH174=DH115
DH175=DH115
DH176=DH115
DH177=DH115
DH200=DH115
DH201=DH115
DH202=DH115
DH203=DH115
DH204=DH115
DH205=DH115
DH206=DH115
DH220: .ASCI
DH207 : .ASC}
1

DH210: .ASC
DH211=DH210
DH212=DH207
DH213=DH207
DH214=DH207
DH215=DH207
DH216=DH210
DH217: .ASCII
LASCIZ
DH221=DH210
DH222=DH220
DH223=DH210
DH224=DH220
DH225=DH210
DH226: .ASCII
LASCIZ
DH227: .ASCII
LASCIZ
DH230=DH226
DH231=DH227
DH232=DH227

DH233: .ASCIZ

B 13
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' TEST.'<TAB>'PC OF CALL.'<TAB>'PC
' TEST.'<TAB>'P(C 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>'PC OF CALL.'<TAB>'P(
<TAB>'GOT FPS.'<TAB>'EXPECTED FPS."'

' TEST.'<TAB>'P( OF C(ALL.'<TAB>'P(

OF
OF

OF

OF

OF

OF

TRAP. '
ERROR. *

ERROR.*

ERROR. *

TRAP. '
TRAP. '

ERROR. *

SEQ 0157
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FLAG RESET AND CONSOLE TEST ROUTINE

6621

6622 067405 040 040 124 DH234: .ASCII
gg%z 067445 on 107 117 LASCIZ
6625 067473 040 040 124 DH235: .ASCII
gggg 067517 120 103 040 LASCII
6628 067533 040 040 126 DH236: .ASCII
6629 067557 120 103 040 .ASCII
ggg? 067603 on 105 130 LASCIZ
gg%g 067405 DH237=DH234
6634 067621 040 040 124 DH240: .ASCII
6635 067645 120 103 040 LASCII
22%9 067662 107 117 124 .ASCIZ
6638 067344 DH241=DH233
6639 067621 DH242=DH240
6640 067344 DH243=DH233
6641 067344 DH244=DH233
6642 067344 DH245=DH233

6643 067711 040 040 124 DH247: .ASCIZ
6644 067756 040 040 124 DH250: .ASCIZ

8645 067756 DH251=DH250
6647 066352 DH252=DH2
6648 066262 DH253=DH1
6649 066262 DH254=DH1
6650 066262 DH255=DH1
6651 066262 DH256=DH1
6652 066262 DH257=DH1
6653 066262 DH260=DH1
6654 066262 DH261=DH1
6655 066262 DH262=DH1
6656 066262 DH263=DH1
6657 066262 DH264=DH1
6658 066262 DH265=DH1

6659 070016 040 040 126 DH266: .ASCIZ

13:43 PAGE 19-1

' TEST.'<TAB>'PC OF CALL.'<TAB>'P(C OF ERROR.'
<TAB>'GOT RO.°'<TAB>'EXPECTED RO.'

' 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>'P( OF CALL.'<TAB>'PC OF TRAP.'<TAB>'FEC.'
' TEST.'<TAB>'PC OF (ALL.'<TAB>'P(C OF TRAP.'

' TEST.'<TAB>'P(C OF CALL.'<TAB>'P(C OF TRAP.'

6661

6662 ; THESE ARE THE DATA FORMAT SPECIFIERS FOR THE DATA TABLE:
6663 070056 004 000 005 DF1: .BYTE 4,0,5,0,5.0,5.0,5,5.3.5,5.3
6664 070074 004 000 005 DFf2: AYTE  4.0.5,0.3,5,3.5.5.3

6665 070056 DF 3=DF 1

6666 070056 DF 4=DF 1

6667 070056 DF 5=DF 1

6668 070056 DF6=DF 1

6669 070056 DF 7=DF 1

6670 070056 DF 10=DF 1

6671 070056 DF11=DF1

6672 070056 DF 12=DF 1

6673 070056 DF 13=DF 1

6674 070056 DF 14=DF1

6675 070056 DF 15=DF 1

6676 070056 DF 16=DF 1

6677 070106 004 000 005 DF17 .BYTE 4,0,5,0,5,0,0

SEQ 0158




6678 070115
79

6681 070125

6689 070151

6710 070175
6711
6712
6713
6714
6715
6716
6717
6718
6719
6720 070221
6721
6722
6723
6724
6725
6726
6727
6728
6729
6730
6731
6732
6733
6734

070125

CKFPBAQ FP11F FLTG PNT PRT B
FLAG RESET AND CONSOLE TEST ROUTINE

000

000

000

000

000

MACRO M1111

005

005

005

005

005

DF20: BYTE

DF 21=DF 20
DF 22=DF 20

DF23: BYTE

DF 24=DF 23
DF 32=DF 23
DF25=DF 23
DF 26=DF 23
DF27=DF23
DF 30=DF 23
DF 31=DF 23

DF 33: BYTE

DF 34=DF 33
DF 35=DF 33
DF 36=DF 33
DF37=DF 23
DF40=DF23
DF41=DF23
DF42=DF 23
DF43=DF23
DF 44=DF 23
DF45=DF 23
DF 246=DF 33
DF 46=DF 33
DF47=DF 33
DF 50=DF 33
DF 51=DF 33
DF 52=DF 33
DF111=DF23
DF112=DF23
F23

DF 124=DF 33
DF 125=DF 33
DF 126=DF 33

DF127: .BYTE

DF 130=DF 127
DF131=DF127
DF 132=DF 33

DF133=DF 127
DF 134=DF 12

jwiwleivivi~

D 13

18-SEP=79 13:43 PAGE 19-2

‘lO'SIOIS'OISOO

AIOISOODSOO’S'OISIS'20505021505020505'2

4$,0.5.0.5,0,5,0,5,5,3,5,5,3,5,5,53,5,5,3

4.0,5,0,590,0’0,5.5,2'5.5‘20505'2050552

410050005n0:0a0:50513,5.5,3.505.3,5,5,3

SEQ 0159




E 13
CKFPBAQ FP11F FLTG PNT PRT B MACRO M1111 18=SEP=79 13:43 PAGE 19-3

FLAG RESET AND CONSOLE TEST ROUTINE SEQ 0160
6735 070125 DF 146=DF 23
6736 070125 DF 147=DF 23
6737 070125 DF 150=DF 23
6738 070221 DF151=DF 127
6739 070221 DF 152=DF127
6740 070221 DF 153=DF 127
6741 070221 DF 154=DF 127
6742 070221 DF 155=DF 127
6743 070221 DF 156=DF 127
6744 070151 DF 157=DF 33
6745 070221 DF 160=DF 127
6746 070151 DF 161=DF 33
6747 070151 DF 162=DF 33
6748 070221 DF 163=DF 127
6749 070151 DF 164=DF 33 _
6750 070245 004 000 005 ODF33: .BYTE 4,0.5.0,5.0.5.0.5.,5.,2.5.9.8.5.5.84,5.,3.,8.5.3.8.5.,9.4
675" 070245 DF 54=DF 53
6752 070245 DF55=DF53
6753 070245 DF 56=DF 53
6754 070245 DF57=DF53
6755 070245 DF60=DF 53
6756 070245 DF61=DF53
6757 070245 DF62=DF 53
6758 070245 DF63=DF53
6759 070245 DF64=DF53
6760 070245 DF65=DF 53
6761 070245 DF66=DF 53
6762 070245 DF67=DF53

6763 070277 004 000 005 OF70: .BYTE 4.0.,5.0.5.,0.5,0.5,5,3.5,5,3,5,5,53,5,5.3,5,5.3,5.5.3

6764 070277 DF 71=DF 70
6765 070277 DF 72=DF 70
6766 070277 DF 73=DF 70
6767 070277 DF 74=DF 70
6768 070277 DF 75=DF 70
6769 070277 DF 76=DF 70
6770 070277 DF 77=DF 70
6771 070277 DF 100=DF 70
6772 070277 DF101=DF70
6773 070277 DF 102=DF 70
6774 070277 DF 103=DF 70
6775 070277 DF 104=DF 70
6776 070277 DF 105=DF 70
6777 070277 DF 106=DF 70
6778 070277 DF 107=DF 70
6779 070277 DF 110=DF 70

6780 070331 004 000 005 DF165: .OYTE 4.,0.5.0.5.0.0.0.5.5.2.5.9.2.9.5,2,9.5,2.5.5.2.5.53.2
6781 070331 DF 166=DF 165

6782 070331 DF 167=DF 165
6783 070331 DF 170=DF 165
6784 070331 DF171=DF 165
6785 070331 DF 172=DF 165
6786 070331 DF 173=DF 165
6787 070331 DF 174=DF 165
6788 070331 DF175=DF 165
6789 070363 004 005 OF176: .BVTE 4,0.5.0.5.0.0.0.5.5.3.5%,5.5.5,5.5.5%,5.,0.5.3.3.%,5.3
6790 070363 DF177=DF176
6791 070363 DF 200=DF 176




F13
CKFPBAQ FP11F FLTG PNT PRT B  MACRO M1111 18=SEP=79 13:43 PAGE 19=4

FLAG RESET AND CONSOLE TEST ROUTINE SEQ 0161
6792 070363 DF 201=DF 176
6793 070363 DF 202=DF 176
679 070363 DF 203=DF 176
6795 070363 DF 204=DF 176
6796 070363 DF 205=DF 176
6797 070363 DF 206=DF 176
6798 070415 004 000 005 DF210: .BYTE 4,0.5.0.5.0.5.0
6799 070425 004 000 005 DF207: .BYTE 4.0.5.0.5.5.5.3,5.5.5.3.5.5.5.3.5.5.5.3
6800 070425 DF 211=DF 207
6801 070451 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
6802 070451 DF 213=DF 212
6803 070451 DF 214=DF 212
6804 070451 DF 215=DF 212
6805 070425 DF 216=DF 207
6806 070501 004 000 005 DF217: .BYTE 4,0,5.0,5.0,0
6807 070425 DF 220=DF 207
6808 070425 DF 221=DF 207
6809 070425 DF 222=DF 207
6810 070425 DF 223=DF 207
6811 070425 DF 224=DF 207
6812 070425 DF 225=DF 207
6813 070451 DF 226=DF 212
6814 070451 DF 227=DF 212
6815 070451 DF 230=DF 212
6816 070451 DF 231=DF 212
6817 070451 DF 232=DF 212 _
6818 070510 004 000 005 DF233: .BYTE 4,0,5,0,5.5.3.5.5.3.5.5.3
6819 070525 004 000 005 DF234: .BYTE 4.0.5.0.5.0.0
6821 070534 004 000 005 DF235: .BYTE 4,0,5,
6822 070525 DF 236=DF 234
6823 070525 DF 237=DF 234
6824 070525 DF 240=DF 234
6825 070510 DF 241=DF 233
6826 070525 DF 242=DF 234
6827 070510 DF 24 3=DF 233
6828 070510 DF 244=DF 233
6829 070510 DF 245=DF 233
6830 070540 004 000 005 DF247: .BYTE 4,0.5,0.5.0
6831 070540 DF 250=DF 247
6832 070540 DF 251=DF 247
6834 070546 004 000 005 DF252: .BYTE 4,0.5,
6835 070552 004 000 005 DF253: .BYTE 4.0.5.0,5.,0.5.0,5.5,0.5.5,0.5.5,0,5.5.0.5.5.3.5.5.3
6836 070552 DF 254=DF 253
6837 070552 DF 255=DF 253
6838 070552 DF 256=DF 253
6839 070552 DF 257=DF 253
6840 070552 DF 260=DF 253
6841 070552 DF 261=DF 253
6842 070552 DF 262=DF 253
6843 070552 DF 263=DF 253
6844 070552 DF 264=DF 253
6845 070552 DF 265=DF 253
6846 070546 DF 266=DF 252




(KFPBAQ FP11F FLTG PNT PRT B
FLAG RESET AND CONSOLE TEST ROUTINE

6849
6850
6851
6852
6853
6854
6855
6856
6857
6858
6859
6860
6861
6862
6863
6864
6865
6866
6867
6868
6869
6870
6871
6872
6873
6874
6875

070604
070624
070642

070670
070710
070732
070754
070772
071026

071044
071066
071102

001232
001313

070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
070772
001232
001313
001313
071044

001234
037222
001234

001234
001234
001234
001234
001234
037335

001234
037222
037335

MACRO M1711

037215
001240
037215

037215
037215
037215
037215
037215
001244

037215
001240
001244

G 13
18=SEP=79 13:43 PAGE 19-5
SEG 0162

.EVEN

:THESE ARE ERROR DATA TABLES (FORMATTED ABOVE):
DT1: .WORD $TMPO,.STMP1,$TAB,$TMP?,$TAR, srnps $TAB, $TMPG
"WORD  $CRLF.MS1,$TMP3_$CRLF ,MS2,$TMP4 0
3}5:071 'WORD  $TMPO.$TMP1,$TAB,$TMP2, SCRLF ,MS3,$TMP3, SCRLF ,MS4,$TMP4 ()

DT4=DT1
DTS5=DT1
DT6=DT1
DT7=DT1
DT10=DT1
DT11=DT1
DT12=DT1
DT13=DT1
DT14=DT1
DT15=DT1
DT16=DT1
DT17:
DT20:
DT21:

DT22:
DT23: .WORD
.WORD

DT32=DT232
DT24=DT23
DT25=DT23
DT26=DT23
DT27=DT23
DT30=DT23
DT31=DT23
DT33=pT23
DT34=DT23
DT35=DpT23
DT36=DT23
DT37=DT23
DT&40=DT23
DT41=pT23
DT42=DT23
DT43=DT23
DT44=DT23
DT45=DT23
DT246=DT23
DT46=DT23
DT47=DT23
DT50=DT23

.WORD
.WORD
.WORD
. WORD

$TMPO,$TMP1 ,$TAB,STMP2 ,$TAB,$TMP4 ,$TMPS 0

$TMPO,S$TMP1 ,STAB,STMP2 ,STAB,STMP4 ,STAB,STMPS 0

$TMPO,STMP1 ,STAB,STMP2 ,STAB,STMP4 ,STAB,$TMP3,0

$TMPO,$TMP1,$TAB,STMP2 ,$TAB,S$TMPS,0

$TMPO,$TMP1 ,$TAB, STMP2 ,$TAB,3TMP7 ,$TAR,STMP10,SCRLF ,MS1,8TMP3, S(RLF ,MS2,$TMP
$CRLF ,MSS5,8$TMPS ,$CRLF ,MS6,8TMP6,0

.WORD
.WORD
. WORD
DT116=DT115

$TMPO,$TMP1 ,STAB, $TMP2 $TAB, $TMP11 $TMP” $STAB $TMP1(
$CRLF ,MS1,$TMP3, $CRLF ,MS2, $TMP4
$CRLF ,MS5,8TMP5,SCRLF ,MS6,$TMP6, 0




(KFPBAQD FP11F FLTG PNT PRT B
FLAG RESET AND CONSOLE TEST ROUTINE

6944
6945
6946
6947
6548
6949
6950
6951
6952
6953
6954
6955
6956
6957
6958
6959
6960
6961
6962

071120
071140
071154
071170

071044
071044
071044
071044
070772
070772
070772
070772
071044
071044
071044
070772
071044
071044
070772
071064
071044
071044
071044
071044
071044
071044
070772
070772
070772
070772
071064
071044
0710644
071044
071044
071044
070772
071044
070772
070772
071044
070772
001232
001313
001313
001313
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120

001234
037222
037443
037375

H 13
MACRO M1111 18-SEP=-79 13:43 PAGE 19-6

037215
001240
001244
001250

LT L 1

(vlvlivivivieleldlelelelele)

vlvlivivielelelolelviolols)
— e ) — = —¢
— D D e D ) D D — = —d —d D
(ONPNTON UYL ST, STST, ST N1, ST, VT, W
W =O N WV WN—=O N

DT144=DT1
DT145=DT23
DT146=DT23
DT147=DT23
DT150=DT23
DT151=DT1
DT152=DT1
DT153=pT1
DT154=DT1
DT155=DT1
DT156=DT1
DT157=DT2
DT160=DT11
DT161=DT23
DT162=DT23
DT163=DT115
DT164=DT23
DT53: .WORD
.WORD
.WORD
OWRD
DT54=DT53
DT55=DT53
DT56=DT53
DTS7=DT53
DT60=DT53
DT61=DT53
DT62=DT53
DT63=DTS53
NT64=PT53
DT65=DT53
DT66=DT53
DT67=DT53
DT70=DT53
DT71=pT53
DT72=pT153

15
15
15
15
15
15
3

5

$TMPC,$TMP1 ,STAB, STMP2 STAB, $TMP11 ,$TAB $TMP 1.
$CRLF ,MS1,$TMP3,SCRLF ,MS2,$TMPL

$CRLF ,MS11,$TMP5, $CRLF ,MS12,$TMP6

$CRLF ,MS7 ,$TMP7 ,$CRLF ,MS10,8$TMP10,0

SEQ 0163




TKFPBAQ FP11F FLTG PNT
FLAG RESET AND CONSOLE

6963
6964
965
6966
6967
6968
6969
970
6571
6972
6973
6974
6975
6976
6977 071206
6978 071226
6979 071242
6980 071256
6981
6982
6983
6984
6985
6986
6987
6988
6989
6990
6991
6992
6993
6994
6995
6996
6997
6998
6999 071274
7000 071310
7001 071316
7002 071336
7003 071356
7004
7005 071370
7006 071410
7007 071430
7008

701% 071452

071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
071120
001232
001313
001313
001313
071206
071206
071206
071206
671206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206
071206

001232
037215
001232
001313
001313
071316
001232
001313
001313
071370
071370
071370
071316
001232
071316
071316
071316
071316
071316
071316
071370

PRT B

MACRO M1111

TEST ROUTINE

001234
037222
037443
037375

001234
001242
001234
037610
037643

001234

037564
037626

001234

037215
001240
001244
001250

N37215

DT107=DT53
DT110=DT53
DT165: .WORD
.WORD
.WORD
.WORD
DT166=DT165
DT167=DT165
DT170=DT165
DT171=DT165
DT172=DT165
DT173=DT165
DT174=DT165
DT175=DT165
DT176=DT165
DT177=DT165
DT200=DT165
DT201=DT165
DT202=DT165
DT203=DT165
DT204=DT165
DT205=DT165
DT206=DT165

DT210: .WORD
.WORD
DT207: .WORD
. WORD
WORD

DT211=DT207

DT212: .WORD
. wORD
. WORD
DT213=DpT212
DT214=DT212
DT215=DT212
DT216=DT207
DT217: .WORD
D1220=DT207

DT221=DT207
DT222=DT207
DT223=DT207
DT224=DT207
DT225=DT1207
DT226=DT212

I 1
18=-SEP=-79 13:43 PAGE 19-7

$TMPO,$TMP1,STAB, STMP2,STAB, STMP13, $TMP11,8TMP 12
$CRLF .MS1,$TMP3 $CRLF ,MS2,$TMP4
$CRLF.MS11,$TMPS , $CRLF ,MS12,8TMPE

$CRLF .MS7,$TMP7,$CRLF ,MS10,$TMP10.0

$TMPO,$STMP1,STAB, STMP2, $TAB, $TMP3
$TAB.$TMP4 0

$TMPO, STMP1,STAB, STMP2, SCRLF .MS41,$CRLF ,$TMP3
$CRLF .MS42,$CRLF .$TMP4 . SCRLF .MS43.SCRLF . $TMPS
$CRLF .MS44 . SCRLF .$STMP6.0

$TMPO STMP1 ,STAB STMP2 ,STAB,$TMP10,$TAB, STMP11

$CRLF ,MS41,8CRLF,S$TMP3 ,SCRLF ,MS42,$CRLF ,$TMP4
$CRLF ,MS43,8CRLF ,$TMPS5 ,$CRLF ,MS44 ,SCRLF ,$TMP6,0

$TMPO,$TMP1 ,STAB,STMP2 ,$TAB,$TMP3,$TMP4 0

———— e ——

SEQ 0164




J 13
CKFPBAQ FP11F FLTG PNT PRT B MACRO M1111 18<=SEP=79 13:43 PAGE 19-8

FLAG RESET AND CONSOLE TEST ROUTINE SEQ 0165
7020 071370 DT227=DT212
7021 071370 DT230=DT212
7022 071274 DT231=DT210
7023 071316 D1232=D1207
7024
7025
7026
fo5%
7029 071472 001232 (01234 037215 DI1233: .WORD  $TMPO,STMPT,$TAB,STMP2, SCRLF
7030 071504 037512 001244 001313 WORD  MS37,$TMPS,$CRLF .MS40, $TMP6
7031 071516 001313 037564 001250 .WORD  SCRLF ,MS41.$TMP7.0
;8%2 071526 001232 001234 037215 DT234: .WORD $TMPO,$TMP1 ,STAB, STMP? ,$TAR,$TMP3,$TMPS 0
7035 071546 001232 001234 037215 DI235: .WORD  STMPO,STMPT,STAS,STHPZ,0
7037 071526 DT236=DT234
7038 071526 DT237=DT234
7039 071526 DT240=DT234
7040 071472 DT241=DT233
7041 071526 DT242=DT234
7042 071472 DT243=DT233
7043 071472 DT244=DT233
7044 071472 DT245=DT233

7045 071560 001232 001234 037215 DT247: .WORD  $TMPO,S$TMP1,$TAB,$TMPZ STAB,$TMP3,0
7046 071576 001232 001234 037215 D1250: .WORD $TMPO,$TMP1,$TAB,$TMPZ,0

7047 071576 DT251=DT250

7949 071610 001232 00123 037215 DI252: .WORD ~ STMPO,STMP1,STAB,STMP2,0

7051 071622 001232 001234 037215 D7253: .WORD $TMPQ,$TMP1,S$TAB,$TMP2,$TAB,$TMP7 ,$TAB,$TMP10
7052 071642 001313 037024 001254 .WORD  $CRLF ,MSA1,$TMP11,$CRLF ,MSA2,$TMP1?2
7053 071656 001313 037065 001244 "WORD  SCRLF -MSA3.$TMPS, $CRLF ,MSA4, $TMP6
7054 071672 001313 037115 001240 "WORD  SCRLF .MSA5.$TMP3.$CRLF .MSA6.STMP4 0
7055 071622 DT254=DT253

7056 071622 DT255=DT253

7057 071622 DT256=DT253

7058 071622 DT257=DT253

7059 071622 DT260=DT253

7060 071622 DT261=DT253

7061 071622 DT262=DT253

7062 071622 DT263=DT1253

7063 071622 DT264=DT253

706% 071622 DT265=DT253

7066 071610 DT266=DT252

7067

7068

7069

7070

7071 ;12345

7072 000001 .END
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SYMBOL TABLE
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