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IDENTIFICATION

PRODUCT CODE:  AC-F633C-MC

PRODUCT NAME: CKFPBCO FP11F FLTG PNT PRT B
DATE CREATED: OCTOSER, 1981

MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHOR: ANTHONY VEZZA, DAN MILLEVILLE

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

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

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1979, 1982 BY DIGITAL EQUIPMENT CORPORATION
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HISTORY

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

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

1. TEST 22 - PROCESSOR LOOKS TO SEE IF APT IS CON-
TROLLING THE TEST, AND IF IT IS, CHECKS TO SEE
IF THE USER MHAS SELECTED THIS TEST BY CHECKING
BIT 7 IN THE SWITCH REGISTER. IT HAS ALSO BEEN
CHANGED SO THAT IF BIT 7 IS *ONEx, 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

SAEARRAR LS TEIRNRIAN 2L LS

93 D-SPACE UNTIL CONDITIONS WARRANT.

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

72 HAPPENED TO THE REGISTER OF THE INSTRUCTION, AND

73 THAT THE VALUE OF AUTO INCREMENT/DECREMENT WAS

;g PROPER.

76 ALL THREE PARTS WERE RE-RELEASED WITH NEW SCOPE AND ERROR ROUTINES THAT
77 CHECK BIT 0 OF THE CPU ERROR REGISTER (POWER MONITOR BIT). THE ADDI-
78 TIONS WERE MADE IN THE SCOPE ROUTINE, EXECUTED AT THE BEGINNING OF

79 EACH TEST. IF THE BIT BECOMES SET, AN ERROR IS CALLED FROM THE

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

81 IF THE BIT BECOMES SET IN THE MIDDLE OF A TEST, AND AN ERROR OCCURS

82 FOR ANY REASON, THE ERROR ROUTINE WILL CALL *TWO* ERRORS, THE POWER

83 MONITOR BIT ERROR FIRST, THEN THE ERROR ORIGINALLY CALLED. IN

84 ADDITION. THE SREAD ROUTINE NOW CHECKS FOR A RANDOMLY INPUTED “Q

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

gg CONNECTIONS OF SOME SYSTEMS.

gg THE FOLLOWING WAS ADDED TO THE °*D' VERSION:

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

9 DIAGNOSTIC HARDWARE INTENSIVE INSTEAD OF TERMINAL INTENSIVE.
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1. ABSTRACT

THE THREE PROGRAMS:
CKFPADO CKFPBCO CKFPCDO

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

NN = O 000~

D0~

WA —

38 SRS RESC SR TRERERERIIIFANIINE

A. CKFPADO
CKFPADO TESTS:

LDFPS
STFPS

CFCC

g;g;. SETD, SETI AND SETL

LDF AND LDD (ALL SOURCE MODES)

STD (MODE O AND 1)

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

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

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

STCFD AND  STCDF
CLRD AND CLRF
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20§ NEGF AND NEGD
ABSF AND ABSD
TSTF AND TSTD
05 NEGF, ABSF AND TSTF (ALL SOURCE MODES)

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

LDCIF AND LDCLF

LDCID AND LDCLD

32

210 LDEXP
21 STFPS (ALL DESTINATION MODES)
21% STCFL AND STCFI
%1 STCDL AND STCDI

14 STEXP
515 STST

16
317

18 2. REQUIREMENTS
219
220
%%1 2.1 EQUIPMENT

g A PDP 11/44 (WITH OR WITHOUT CONSOLE), LA30 (OR

N
N
~

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 THI% D‘E#ICE IS PRESENT THE PROGRAM CKFPBCO WILL

N
n
v

NI
N
~ O~

228 MAKE US IT TO TEST THE FPP INTERRUPT ON BUS
533 REQUEST FUNCTIONS.

ggl 2.2 STORAGE

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

%gg 23 PRELIMINARY PROGRAMS

238 THESE THREE DIAGNOSTICS WILL ASSUME THAT THE PDP
239 11744 CENTRAL PROCESSOR IS FAULTLESS, THEREFORE WHEN
240 IN DOUBT RUN THE PDP 11/44 PROCESSOR DIAGNOSTI!CS
521 BEFORE THESE FP11-F DIAGNOSTICS.

24

22’5 3. LOADING PROCEDURE

4

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

51 4. STARTING PROCEDURE

23
55
%gg 4.1 CONTROL SWITCH SETTINGS
ggg SEE SECTION 5.1

258 4.2 PROGRAM AND OPERATOR ACTION
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60 1. LOAD PROGRAM guto MEMORY
61 2. LOAD ADDRESS 200
6 3. SET CONSOLE SWITCHES (IF CONSOLE IS PRESENT)
6 3 PRESS START
64 ON FIRST PASS THE PROGRAM
65 WILL IDENTIFY ITSELF. NOTE THAT IF THERE 1S
66 NO PHYSICAL CONSOLE THE PROGRAM WILL REQUEST
267 THE OPERATOR FOR INITIAL VALUE FOR THE
268 SOF TWARE SWITCH REGISTER (SEE SECTION 8.5).
269 IF RUNNING UNDER ACT, APT OR CHAIN THIS DOES
70 NOT APPLY.
71 5. THE PROGRAM WILL LOOP AND AN END OF PASS AND
27; ERROR SUMMARY WILL BE TYPED AT THE END OF
g;‘ EVERY PASS.
%;s 5. OPERATING PROCEDURE
27
5;3 5.1 OPERATIONAL SWiTCH SETTINGS
%g? THE SWITCH SETTING ARE:
282 0CTAL
283 SW<15>=1... 100000 HALT ON ERROR
284 SW<14>=1. .. 40000 LOOP ON CURRENT TEST
285 SW<13>=1... 20000 INHIBIT ERROR TYPE OUTS
286 SW<12>=1. .. 10000 INHIBIT T-BIT TRAPPING
287 SW<11>=1. .. 4000 INHIBIT ITERATIONS
288 SW<10>=1. .. 2000 RING TTY BELL ON ERROR
289 SW<9>=1. ... 1000 LOOP ON ERROR
90 SW<B>=1. ... 400 LOOP ON TEST SPECIFIED IN SW<6>
91 THROUGH SW<0*
292 SW<7>=1.... 200 PRINT [ERROX SUMMARY EVEN IF
293 SW<13>=1, THIS APPLIES ONLY TO
294 PROGRAM CKFPADO.
295 SW<7>=1.... 200 SELECT CORRECT INTERRUPT TEST IN
296 PROGRAM CKFPBCO. IF APT IS SELECTING
297 THE TEST, THE SWITCH REGISTER IS
298 EXAMINED  TO SEE IF THE USER HAS
299 SELECTED THIS TEST BY A <1> IN
300 SW<7>
301
igg
6. ERRORS
ms - o S N
306
gg; 6.1 SUMMARIES
309 IN PROGRAM CKFPADO, TESTS 1 AND 11 HAVE A SPECIAL
310 . ERROR SUMMARY FEATURE. THESE TWO TEST RUN MANY
311 TEST PATTERNS THROUGH THE LOGIC. AFTER AN ERROR
1; 1S° ENCOUNTERED, ONLY THE FIRST FIVE ERRORS ARE
§1 REPORTED (TYPED ON THE TTY). EVERY ERROR THOUGH
14 IS LOGGED AND AN ERROR SUMMARY IS PRINTED WHEN
315 THE TEST IS COMPLETE. NOTE THAT IF SW<13>=1 THIS
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316 SUMMARY WILL NOT BE TYPED UNLESS SW<7>=1. IN OTHER

317 WORDS TO GET JUST AN ERROR SUMMARY FROM EITHER OF

318 THESE TWO TESTS 1 AND 11 IN PROGRAM CKFPADO BOTH

g%g SWITCHES 13 AND 7 MUST = 1.

gZ% 6.2 ERROR RECOVERY

% 3 SW<15:9>=0... MOST_ERRORS WILL CAUSE EXECUTION_ TO
& GO TO THE START OF THE NEXT TEST
5 AFTER THE MESSAGE IS TYPED. A _FEW

326 TESTS ARE IN SECTIONS. IN THESE

327 TESTS AN ERROR WILL CAUSE EXECUTION

328 TO GO TO THE NEXT SECTION AFTER THE

g%g MESSAGE IS TYPED.

331 SW<15>=1... THE PROGRAM WILL HALT AFTER TYPING

33 THE ERROR MESSAGE. PRESSING THE

33 CONSOLE CONTINUE WILL CAUSE_ THE

ggg PROGRAM TO CONTINUE AS IF SW<15>=0.

336 7. RESTRICTIONS

338

339 NONE

340
8. MISCELLANEOUS

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

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

8.3 PASS COUNT

1

2

3

4

5

6

7

8

9

0

1

2

3

s

6 THE PROGRAM MAKES ONE PASS FOR EACH END OF PASS

7 MESSAGE TYPED. THE END OF PASS MESSAGE DESCRIBES

8 THE TOTAL NUMBER OF PASSES COMPLETED AND THE TOTAL
§63 NUMBER OF ERRORS SINCE THE LAST END OF PASS MESSAGE.

1

2

3

5

/

8.4 T=-BIT TRAPPING
IF SW<12>=0 EACH PROGRAM UI% RUN WITH TRACE _TRAPS
1

I
gST PASS WILL NOT ENABLE

ON EVERY OTHER_ PASS. F
ISABLES T=BIT TRAPS.

TRACE TRAPS. NOTE SW<12>=

328 8.5 SOFTWARE SWITCH REGISTER

9 EACH OF THE THREE PROGRAMS WILL RUN WITH OR WITHOUT
370 A CONSOLE SWITCH REGISTER. IF A PHYSICAL CONSOLE
371 SWITCH REGISTER IS PRESENT ON THE SYSTEM, THEN THESE
372 PROGRAMS WILL GO AHEAD AND USE IT FOR THE SWITCH
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8.6

8.7

FUNCTIONS DESCRIBED IN 5.1 ABOVE. IF HOWEVER THERE
IS NO CONSOLE SWITCH REGISTER ON THE SYSTEM A
SOFTWARE SWITCH REGISTER WILL BE USED.  THIS
SOFTWARE SWITCH REGISTER CAN BE EXAMINED OR MODIF IED
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 VALUE AFTER LOADING ADDRESS 200 AND
STARTING THE PROGRAM THE FIRST TIME THE PROGRAM IS
RUN AFTER LOADING (ONLY IF NO CONSCLE SWITCH
REGISTER IS ON THE SYSTEM).

INTERRUPTS TEST

IN PROGRAM CKFPBCO, THERE IS A SPECIAL TEST FOR
CHECKING THE CORRECT FLOWS OF THE FPP. THIS TEST
CAN BE RUN ONLY IF A SPECIAL TEST MODULE IS IN THE
SYSTEM. THIS MODULE WILL PROBABLY ONLY BE USED IN
MANUFACTURING. IF THIS MODULE IS NOT IN THE SYSTEM
THIS TEST WILL AUTOMATICALLY BE DESELECTED. IF THIS
TEST MOPULE 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
THESE PR;P.G?AHS ARE FULLY COMPATIBLE WITH:

ACT
XXDP MONITOR AND CHAIN PROGRAMS.

PROGRAM DESCRIPTION

ROUND\TRUNK TEST

SEQUENCE

8
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430

631 THIS IS A TEST OF THE ROUND\TRUNK FLOWS. _IN
B PARTICULAR TWO THINGS ARE TESTED: FIRST A CONDITION
4 IN WHICH ROUNDING RESULTS _IN THE NEED FOR
& RENORMALIZATION, AND SECOND THE PSW CONDITION CODES
222 N AND Z BIT COMMBINATIONS

2 4 TEST 2 OVER\UNDER TEST

439

440 THIS IS A PARTIAL TEST OF THE OVER\UNDER FLOWS. ONE
441 OVERFLOW AND TWO UNDERFLOW CONDITIONS ARE CHECKED.
18 THE REMAINING UNDERFLOW COND. AND THE REMAINING
44 OVERFLOW COND. WILL BE CHECKED LATER USING THE XXX
4G INSTRUCTION. HERE EACH CONDITION TESTED IS CHECKED
445 BOTH WITH TRAPS ENABLED (FIU=1 OR FIV=1) AND ALSO
229 WITH TRAPS DISABLED (FIU=0 OR FIv=0).

223 TEST 3 LDCFD AND LDCDF TEST

450

2;} THIS IS A TEST OF LDCFD AND LDCDF.

453 TEST & CMPD TEST

2?5 ...... cccccsses

456 THIS 1S A TEST OF THE CMPD INSTRUCTION. NOTE THAT A
457 SUBROUTINE IS USED TO SET UP OPERANDS, EXECUTE THE
2;3 INSTRUCTION AND CHECK THE RESULTS

22? TEST 5 DIVD WITH (FSRC=0) AND (BUT FD) TEST

46

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

467 TEST 6 DIVF TEST

223 ------ - e e W W O . e

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

474 TEST 7 DIVD TEST

2;2 ------ R e T s e @B dm alic

477 THIS IS A TEST OF THE DIVD INSTRUCTION. NOTE THAT A
478 SUBROUTINE IS USED TO SET UP THE OPERANDS, EXECUTE
2;3 THE INSTRUCTION AND CHECK THE RESULTS.

281 TEST 10 MULF TEST

42‘ THIS IS A TEST OF THE MULF_ INSTRUCTION. IT MAKES
) USE OF A SUBROUTINE TO SET UP THE OPERANDS, EXECUTE
485 THE MULF INSTRUCTION AND CHECK THE RESULTS.
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487 TEST 1 MULD TEST

26“6 ..............

490 THIS 1S A TEST OF THE MULD INSTRUCTION. NOTE THAT A

N SUBROUTINE IS USED TO SET UP THE OPERANDS, EXECUTE

23 THE MULD INSTRUCTION AND CHECK THE RESULTS.

2?)‘5' TEST 12 UNDER\OVER FLOW, USING MULF WITH TRAPS DISABLED, TEST
496

497 THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW

498 CONDITIONS USING THE MULF INSTRUCTION WITH TRAPS

499 DISABLED. NOTE THAT A SUBROUTINE IS USED TO SET UP

500 THE OPERANDS, EXECUTE THE MULF INSTRUCTION AND CHECK

gg; THE RESULTS.

ggz TEST 13 UNDER\OVER FLOW, USING MULD WITH TRAPS DISABLED, TEST
505

509 THIS IS A TEST OF THE OVERFLOW AND UNDERFLOW

50 CONDITIONS THAT CAN ARRISE USING THE MULD

508 INSTRUCTION WITH TRAPS DISABLED. A SUBROUTINE IS

09 USED TO SET UP THE_ OPERANDS EXECUTE THE MULD

_INSTRUCTION AND CHECK THE RESULTS.

THIS 1S 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
gggﬁﬂgs. EXECUTE THE MULD INSTRUCTION AND CHECK THE

TEST 16 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.

TEST 17 MODD TEST

THIS IS A TEST OF THE MODD INSTRUCTION. _ IT MAKES
USE OF A SUBRCUTINE TO SET UP THE ARGUMENTS, EXECUTE

10

11

]'g TEST 14 UNDER\OVER FLOW, USING MULF WITH TRAPS ENABLED, TEST
14

15 THIS IS A TEST OF THE UNDERFLOW AND OVERFLOW

16 CONDITIONS THAT CAN OCCUR USING THE MULF

17 INSTRUCTION. A SUBROUTINE IS CALLED TO SET UP THE

18 OPERANDS, EXECUTE THE MULF INSTRUCTION AND CHECK THE

19 RESULTS. HERE THE PARTICULAR INTERRUPT, EITHER

5? 8\{5{!;}0" OR UNDERFLOW, 1S ENABLED SO A TRAP SHOULD

2 L

%% TEST 15 UNDER\OVER FLOW, USING MULD WITH TRAPS ENABLED, TEST
25

6

/
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TEST 20

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 1S 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 UNMODIFIED.

THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

ADD (OR SUB)
DIV
MUL

MOD
(BOTH DOUBLE AND FLOATING)

ALL ADDRESSING MODES WILL BE TRIED WITH THE ADDD
INSTRUCTION. THEN EACH OF THE OTHER INSTRUCTIONS
WILL BE TRIED USING MODE 1. NOTE THAT THIS TEST
NEEDS A  SPECIAL INTERRUPT MODULE, WHICH WILL
PROBABLY ONLY BE PRESENT IN DEC'S MANUFACTURING
ENVIRONMENT, TO RUN. THIS SPECIAL EQUIPMENT IS
DESIGNED TO RAISE AN INTERRUPT REQUEST IN THE
PROCESSOR IF A BIT IS SET IN ITS STATUS REGISTER AND
ONLY WHEN AN FPP_ INSTRUCTION IS 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

| ——
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601 THROUGH THIS PROGRAMS LOCATION CORINT, SO THAT IF
60; THE USER HAS MODIFIED THE TEST EQUIPMENT'S STATUS
REGISTER TO RESPOND TO A DIFFERENT ADDRESS LOCATION
604 CORINT MUST BE MADE TO _ CONTAIN THAT  STATUS
REGISTER'S NEW ADDRESS). THIS PROGRAM ASSUMES THAT

)

605

606 THE TRAP VECTOR FOR THE TEST EQUIPMENT IS 110.
607 AGAIN NOTE THAT ALL REFERENCES TO THIS TRAP VECTOR
608 ARE INDIRECT, THROUGH THIS PROGRAM'S LOCATION CORTRP
609 (IF .THE TEST EQUIPMENT IS MADE TO TRAP TO A
610 DIFFERENT VECTOR LOCATION CORTRP MUST CONTAIN THE
2}1 ADDRESS OF THIS VECTOR).

i

614

i

g

618

619

620

621

6 i 10. LISTING

B e e A T T e DT
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624 000267 MNUMBER=267
625 000002 PROGNUM=2
6 LLIST ME
7 CNLIST ™D
628 "NLIST MC
9 CNLIST CND
6 "NLIST BEX
164 "MCALL .HEADER,.SWRHI,.EQUAT,.SETUP,.SCATCH,.SACT11,.$CMTAG
1646 "MCALL NEWTST,SSNEWTEST,.SSAVE,.STYPE
1647 "MCALL .STYPDEC .STRAP..SPOUER..SAPTHDR..SAPTBLS
1648 .HCALL srvpe..inprvps..snEAo
1649 MCALL .EQUIV :REMOVE FOR PDP-10 ASSEMBLY
1650 TITLE cmeco FP11F FLTG PNT PRT B
:«COPYRIGHT (C) 1981
:«DIGITAL EQUIPMENT CORP.
-nnvuano MASS. 01754
-ru:s PROGRAM WAS ASSEMBLED usxue THE PDP-11 MAINDEC SYSMAC
tPACKAGE (MAINDEC-11-DZQAC~-CS5), JAN, 1981.
000001 §TN=1
- 160000 $SWR=160000 ::HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
1653
165 000244 FPVECT=244
1654 177400 $SWR=177400
1655 000200 $SWRMSK=200
1656 000011 TAB=11
}ggz 000015 CRLF=15
1659 .SBTTL BASIC DEFINITIONS
*xINITIAL ADDRESS OF THE STACK POINTER #%x 1100 #=x
001100 STACK= 1100
104000 ERROR=EMT
000004 SCOPE=IOT
; MISCELLANEOUS DEF INITIONS
000011 ur- 11 : 5 CODE F HORIZONTAL TAB
000015 CR= 15 ..coos roa CARRIAGE RETURN
oog;oo CRLF= 200 *:CODE FOR CARRIAGE RETURN-LINE FEED
};77;2 PS= 1777;2 : :PROCESSOR STATUS WORD
177774 STKLMT= 17777% ;;STACK LIMIT REGISTER
177772 PIRQ= 177772 *PROGRAM INTERRUPT REQUEST REGISTER
177570 DSWR= 177570 ..nanounae SWITCH REGISTER
177570 DDISP= 177570 HARDWARE DISPLAY REGISTER
:*GENERAL PURPOSE nssxsrth DEF INITIONS
000000 RO= 20 ; :GENERAL REGISTER -
1 R1= 11 : SGENERAL REGISTER
g R2= 12 : :GENERAL REGISTER
R3= %3 : :GENERAL REGISTER
Ré= % : SGENERAL REGISTER
5 RS= 15 : :GENERAL REGISTER
Ré= 16 : ;GENERAL REGISTER
000007 R7= 17 * GENERAL neclsren
000006 SP= 106 *:STACK POINTER
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PC= 17 .
-«Paxoaxsv LEVEL oerlulribgg

PRO= ITY LEVEL 0
PR1= 40 ::PRIORITY LEVEL 1
PR2= 100 ::PRIORITY LEVEL i
PR3= 140 ::PRIORITY LEVEL
PRG= 200 P:PRIORITY LEVEL &
PRS= 40 P:PRIORITY LEVEL S
PR6= 00 S:PRIORITY LEVEL 6
PR7= 340 *:PRIORITY LEVEL 7
.x''SWITCH REGISTER'® SWITCH DEFINITIONS
SW15= 100000
SWlé= 40000
sWi3= 20000
sWwi2= 10000
swil= 4000
SW10= 2000
sW09= 1000
SW08= 400
sw07= 200
sWo6= 100
SW05= 40
SW04= 20
swo3= 10
SW02= &
SWol= 2
SWo0= 1
SW9=SW09
SW8=SW0
SW7=SW0
SW6=S
SW5=SW0S
SW4=S
SW3=5w03
SW2=SW02
SW1=SW01
SW0=SW00
-%DATA BIT DEFINITIONS (BITOO TO BIT15)
BIT15= 1
BIT14= &
8I1T13= 20000
8IT12= 10000
BIT11= 4000
BIT10= 2
BIT09= 1
BITO,= 400
BITO7= 200
BIT06= 100
BITOS= 40
BITO4= 20
BIT03= 10
BIT02= &
BITO1= 2
BITO0= 1
BIT9=BIT09
sxrg=axro
BIT7=BIT0

SEQUENCE

1

v
-+
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P11F FLT
INITIONS
000100 BIT6=BITO
0 Bng:ngog
20 BIT4=BIT04
10 BIT3=81783
BIT2=BIT02
2 BIT1=BITO1
1 BIT0=B1T00
;*BASIC "CPU'" TRAP VECTOR ADDRESSES
000004 ERRVEC= & :TIME OUT AND OTHER ERRORS
000010 RESVEC= 10 ..aesenvso AND ILLEGAL INSTRUCTIONS
000014 TBITVEC=14 STRIT
000014 TRTVEC= 14 ::TRACE TRAP
000014 BPTVEC= 14 * *BREAKPOINT TRAP (BPT)
oooogo 10TVEC= 20 ..xupur/ourpur TRAP (IOT) *#*SCOPE**
000024 PWRVEC= 24 : :POWER F
000030 EMTVEC= 30 ..;HULATOR TRAP (EMT) **ERROR##*
000034 TRAPVEC=34 TRAP
000060 TKVEC= 60 ..Trv KEYBOARD VECTOR
000064 TPVEC= 64 ..TTY PRINTER VECTOR
000240 PIRQVEC=240 ROGRAM INTERRUPT REQUEST VECTOR
.SBTTL FPP nssx&?en DEF INITIONS
000000 ACO =X0
000001 AC1 =X1
00000 AC2 =X2
00000 AC3 =X3
000004 AC% =%%
000005 ACS =5
000006 AC6 =X6
000007 AC7 =X7
.SBTTL TRAP CATCHER
000000
;#ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A ''.+2,HALT"
“*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
e *LOCATJON19‘C0NTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS
000174 000000 DISPREG: .WORD 0 : :SOFTWARE DISPLAY REGISTER
000176 000000 SWREG: .WORD O *:SOFTWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)
000200 000137 004346 JMP @#START ;;JUMP TO STARTING ADDRESS OF PROGRAM
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.SBTTL COMMON TAGS

B2 321232232232 28232 1233323323223 ittt il dd

:*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
: *USED IN_ﬂilgoPROGRAH.

SEQUENCE 16

SCMTAG: WORD 0 ::START OF COMMON TAGS
$TSTNM: .3YTE 0 ::CONTAINS THE TEST NUMBER
$SERFLG: .BYTE O :2CONTAINS ERROR FLAG
$ICNT: .WORD O : sCONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD O ::CONTAINS SCOPE LOOP ADDRESS
SLPERR: .WORD 0 ::CONTAINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O :2CONTAINS TOTAL ERRORS DETECTED
S$ITEMB: .BYTE 0 :2CONTAINS ITEM CONTROL BYTE
SERMAX: .BYTE 1 :2CONTAINS MAX. ERRORS PER TEST
SERRPC: .WORD 0 ::CONTAINS PC OF LAST ERROR INSTRUCTION
$GDADR: .WORD O ::CONTAINS ADDRESS OF 'GOOD' DATA
$BDADR: .WORD O ::CONTAINS ADDRESS OF °*BAD' DATA
$GDDAT: .WORD O :2CONTAINS 'GOOD' DATA
$8BDDAT: .WORD O ::CONTAINS 'BAD' DATA

.3823 8 : :RESERVED=-=NOT TO BE USED
$SAUTOB: .BYTE 0 ::AUTOMATIC MODE INDICATOR
$INTAG: %;s 8 22 INTERRUPT MODE INDICATOR
SWR: .WORD DSWR ::ADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP ::ADDRESS OF DISPLAY REGISTER
$TKS: 177560 ::TTY KBD STATUS
$TKB: 177562 ::TTY KBD BUFFER
$TPS: 177564 ::TTY PRINTER STATUS REG. ADDRESS
$TPB: 177566 ::TTY PRINTER BUFFER REG. ADDRESS
$NULL: .BYTE 0 :2CONTAINS NULL CHARACTER FOR FILLS
$SFILLS: .BYTE 2 :2CONTAINS # OF FILLER CHARACTERS REQUIRED
SFILLC: .BYTE 12 ;s INSERT FILL CHARS. AFTER A "LINE FEED"’
$TPFLG: .BYTE 0 ::"'TERMINAL AVAILABLE'® FLAG (BIT<07>=0=YES)
SREGAD: .WORE O :2CONTAINS THE ADDRESS FROM

::WHICH (SREGO) WAS OBTAINED

REPT $CM3
$SREGO: .WORD O ::CONTAINS ((SREGAD)+0)
SREG1: .WORD O : :CONTAINS ((SREGAD)+2)
SREG2: .WORD O :2CONTAINS ((SREGAD) +4)
SREG3: .WORD O :2CONTAINS ((SREGAD)+6)
SREG4: .WORD O : :CONTAINS ((SREGAD)+10)
$REG5: .WORD O ::CONTAINS ((SREGAD)+12)
SREG$= WORD O : :CONTAINS ((SREGAD)+14)
SREG7: .WORD O ::CONTAINS ((SREGAD)+16)
$SREG10: .WORD O :2CONTAINS ((SREGAD)+ g)
$REG11: .WORD O ::CONTAINS ((SREGAD)+22)
SREG1§: WORD O ::CONTAINS ((SREGAD)+24)
$REG13: .WORD O ::CONTAINS ((SREGAD)+26)
$REG14: .WORD O ::CONTAINS ((SREGAD)+30)
SREG15: .,WORD O : :CONTAINS ((SREGAD)+32)
snem?: MWORD O ::CONTAINS ((SREGAD)+34)
$SREG17: .WORD O ::CONTAINS ((SREGAD)+36)
$SREG20: .WORD O : :CONTAINS ((SREGAD)Mg)
SREG21: .WORD O ::CONTAINS ((SREGAD)+42)
$REG22: .WORD O ::CONTAINS ((SREGAD)+44)
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001230 000000 SREG23: .WORD O : :CONTAINS ((SREGAD) +46)
000024 REPT 24

001232 000000 $TMPO: .WORD O ; sUSER DEF INED

001 883883 $TMP1: .WORD O *:USER DEF INED

001 $TMP2: .WORD O :USER DEF INED

001240 000000 $TMP3: .WORD O ::USER DEF INED

001242 000000 $TMPL: .WORD O ::USER DEFINED

881 44 000000 $TMPS: .WORD O **USER DEF INED

12646 000000 $TMPG: .WORD O " :USER DEF INED

001 sg 838383 $TMP7: .WORD O *:USER DEF INED

00125 $TMP10: .WORD O :USER DEFINED

001256 000009 $TMP11: .WORD O 3USER DEFINED

001256 000000 $TMP12: .WORD O *3USER DEF INED

0013 000000 $TMP13: .WORD 0 *:USER DEFINED

001262 000000 $TMP1%: .WORD O *:USER DEF INED

881264 000000 $TMPIS: .WORD 0 ::USER DEF INED

1566 000000 $TMP16: .WORD O ::USER DEF INED

001270 000000 $TMP17: .WORD 0 *:USER DEF INED

001272 000000 $TMP20: .WORD 0 *SUSER DEF INED

001274 000000 $TMP21: .WORD 0 *:USER DEF INED

001§53 000000 $TMP22: .WORD 0 :SUSER DEF INED

001300 000000 $TMP23: .WORD 0 : ;USER DEF INED

001302 000000 $STIMES: 0 S:MAX. NUMBER OF ITERATIONS

001304 000000 $ESCAPE : 0 *SESCAPE ON ERROR ADDRESS

001306 207 377 377 S$BELL: .ASCIZ <207><377><377> ..cooe FOR BELL

001312 077 $SQUES: .ASCII /%/ SQUESTION MARK

001313 015 $SCRLF: .ASCII <15 ..CAnnxAse RETURN

001314 012 000 SLF:  .ASCIZ <12 ::LINE FEED

tttttittttttttttttttttitttttttttttl‘tttlittttttttttttttttttttltt
SBTTL APT MAILBOX-ETABLE
ttttttttttttttttttt'tttt*ttitttttitttlttttttttttttttttttttttttt

*EVEN

001316 SMAIL : : :APT MAILBOX

001316 000000 SMSGTY: .WORD AMSGTY ::MESSAGE TYPE CODE

001320 000000 SFATAL: .WORD  AFATAL ..FATAL ERROR NUMBER

001322 000000 STESTN: .WORD ATESTN ::TEST NUMBER

001324 000060 SPASS: .WORD  APASS ..PASS COUNT

001326 000000 $SDEVCT: .WORD  ADEVCT ..DtVICE COUNT

001 000000 IT: .WORD AUNIT 1/ un:r NUMBER

001332 000000 $MSGAD: .WORD  AMSGAD g ADDRE

001334 000000 $MSGLG: .WORD AMSGLG HE SAGE L

001336 SETABLE : euvxnounsnr TABLE

001336 000 SENV: .BYTE  AENV ..wamm BYTE

001337 000 SENVM: .BYTE AENVM  ::ENVIRONMENT MODE BITS

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

001342 000000 SUSWR: .WORD  AUSWR ..usen SWITCHES

001344 000000 $CPUOP: .WORD  ACPUOP élgguw 11»15 omons
n -11=
% §4 81 11/05-02'11/20-03 11/40=04,11/45=05
4 l‘ll 0= PNI:O?. Q=10
w BIT 10=REAL TIME CLOCK
i BIT 9=FLOATING POINT PROCESSOR
; BIT 8=MEMORY MANAGEMENT

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

001347 000 SMTYP1: .BYTE  AMTYP1 ; MEM. rvps BLK#i

é .TYPE BYTE)
9 o nssc " CORE= 33"
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SEQUENCE

% 300 NSEC BIPOLAR=002

' 500 NSEC M0S=003

§MADR1: .WORD AMADR1 ;:HIGH ADDRESS 8L§l1

™ MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ‘‘TYPE'' ABOVE
$2: .BYTE AMAMS? ::HIGH ADDRESS,M.S. BYTE

SMTYP2: .BYTE AMTYP2 ::MEM.TYPE,BLKA2

SMADR2: .WORD AMADRZ ;:MEM.LAST ADDRESS,BLKA2

$SMAMS3: .BYTE AMAMS3Z ::HIGH ADDRESS.M.S.BYTE

SMTYP3: .BYTE AMTYP3 ;:MEM.T K#3

. TYPE ,BL
SMADR3: .WORD AMADR3 ;:MEM.LAST ADDRESS,BLKA3
SMAMS4: .BYTE  AMAMS4 ;;HIGH_ADDRESS.M.S.BYTE
SMTYP4: .BYTE  AMTYP4 ;;MEM.TYPE ,BLKAN4
$SMADRG: .WORD  AMADR4 ;;MEM.LAST ADDRESSBLK#4

$VECT1: .WORD AVECT1 ;:INTERRUPT VECTOR#1,BUS PRIORITY#1
SVECT2: .WORD AVECT2 ::INTERRUPT VECTOR#2BUS PRIORITYA2
$BASE: .WORD ABASE ;;BASE ADDRESS OF EQUIPMENT UNDER TEST
SDEVM: .WORD ADEVM ;:DEVICE MAP
$COW1: .WORD ACDW1  ;;CONTROLLER DESCRIPTION WORDA1
$CDW2: .WORD ACDW2  ;;CONTROLLER DESCRIPTION WORDA2
$DDWO: .WORD ADDWO  ;;DEVICE DESCRIPTOR WORD#0
$DDW1: .WORD ADDW1  ;:DEVI CE DESCRIPTOR WORDA1
$DDW2: .WORD  ADDW ;:DEVICE DESCRIPTOR WORD#?
$DDW3: .WORD ADD :;DEVICE DESCRIPTOR WORDA3
$DDW4: .WORD ADDW4  ;;DEVICE DESCRIPTOR WORDA#4
$ODWS: .WORD ADDWS  ;:DEVICE DESCRIPTOR WORDAS
SDDU%: .WORD wwg ;sDEVICE DESCRIPTOR
$DDW7: .WORD  ADDW ;sDEVICE DESCRIPTOR WORD#H
$DDW8: .WORD ADDW8 ;;DEVICE DESCRIPTOR WORDA8
DW9: .WORD ADDWY  ;;DEVICE DESCRIPTOR WORDA9
$DDW10: .WORD  ADDW10 ;;DEVICE DESCRIPTOR WORD#10
$DDW11: .WORD ADDW11 ;;DEVICE DESCRIPTOR WORD#11
$DDW12: .WORD ADDW12 ;;DEVICE DESCRIPTOR WORDNi2
$DDW13: .WORD ADDW13 ;:DEVICE DESCRIPTOR WORD#13
$DDW14: .WORD  ADDW14 ;:DEVICE DESCRIPTOR WORDA14
$DDW15: .WORD  ADDW15 ;:DEVICE DESCRIPTOR WORD#15

18
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1676 000267
001442 040514
001452 040546
001462 040602
001472 040707
001502 041014
001512 041121
001522 041226
001532 041333
001542 041440
001552 041547
001562 041656
001572 041772
001602 042104
001612 042216
001622 042313
001632 042370
001642 042422
001652 042454
001662 042535
001672 042612
001702 042710
001712 042775

PRT B

067106
067176
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067106
067237
067106
067312
067401
067106
067106
067106
067106

G
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071474
071532
071474
071474
071474
071474
071474
071474
071474
071474
071474
071474
071474
071474
071560
071600
071622
071644
071662
071662
071662
071662

.SBTTL ERROR POINTER TABLE

:*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
:«THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

SEQUENCE

:+LOCATION SITEHB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE lS PERTINENT.

;*NOTE1:

*NOTEZ
EM

;t DH
N DT
s % DF

LREPT  MNUMBER

;ITEM 20

JITEM 217
;ITEM 22°
;ITEM 23
;ITEM 24
;ITEM 25
;ITEM 26°
;ITEM 27°

ITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC

EACH ITEM IN THE TABLE CONTAINS & POINTERS EKPLAINED AS FOLLOWS:

::~0INTS TO THE ERROR MESSAGE
: sPOINTS TO THE DATA HEADER

: sPOINTS TO THE DATA

: ;POINTS TO THE DATA FORMAT

EM1,DH1,DT1,DF1
EM2,DH2,DT2,DF2
EM3.DH3,DT3,DF3
EM& ,DH4 ,DT4 ,DF 4
EM5,DH5,DT5,DF5
EM6,DH6,DT6,DF6
EM7 ,DH7 .DT7 ,DF7
EM10,DH10,DT10,DF10
EM11,DH11,DT11,DF11
EM12,DH12,DT12,DF12
EM13,DH13,DT13,DF13
EM14,DH14,DT14,DF14
EM15,DH15,DT15,DF 15
EM16,DH16,DT16,DF16
EM17 .DH17,DT17,DF17
EM20,DH20,DT20,DF20
EM21,DH21,DT21,DF21
EM22,DH22,DT22,DF22
EM23.DH23,DT23,DF23
EM24 ,DH24,DT24 ,DF 24
EM25,DH25,DT25,DF25
EM26,DH26,DT26,DF 26

19
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001722
001732
001742
001752
001762
001772
002002
002012
002022
002032
002042
002052
002062
002072
002102
002112
002122
002132
002142
002152
002162
002172
002202
002212
002222
002232
002242
002252
002262

042710
043073
043145
042560
043212
043235
043267
043342
043410
043433
043465
043540
043671
044022
044070
064143
044220
044354
044427
044475
052325
052356
052273
052406
052477
052567
052671
053065
053261

PRT B

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

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

071734

071734
071734
071734
071734
071734

.WORD
:ITEM 30

;ITEM 317
;ITEM 32°

. D
:ITEM 33

.WORD
:ITEM 34

.WORD
:1TEM 35

WOR

;1TEM 36

.WOR
;ITEM 37
WOR

;ITEM 40°
JITEM 417
JITEM 42
;ITEM 43
JITEM 44
;ITEM 45°
;ITEM 46

. WORD
;ITEM 47
WORD

;ITEM 50
;ITEM 51
;ITEM 52°
;ITEM 53
;ITEM 54
;ITEM 55
;ITEM 56
;ITEM 57
;ITEM 60
;ITEM 61
;ITEM 62°
;ITEM 63

EM27,DH27,0T27 ,DF27
EM30,DH30,0730.DF30
EM31,DH31,D0731,DF31
EM32,DH32,DT32,DF32
EM33,DH33,DT33,DF33
EM34 ,DH34,DT34,DF 34
EM35,DH35,D735,DF35
EM36,DH36,DT36,DF36
EM37 ,DH37,DT37,DF37
EM40,DH40,DT40,DF40
EM41,DH41,DT41,DF41
EM42,DH42,DT42,DF 42
EM43,DH43,DT43,DF43
EM&4 ,DH44 ,DT44 DF 44
EM45 ,DH45,DT45,DF 45
EM&6,DHL6,DT46,DF46
EM47 ,DH4T7 ,DT47 ,DF47
EM50,DH50,DT50,DF50
EM51,DH51,DT51,DF51
EM52,DH52,DT752,DF52
EM53,DHS53,DT53,DF53
EM54 ,DH54 ,DT54 ,DF 54
EM55,DH55,DT55,DF55
EM56,DH56,D756,DF56
EM57,DH57 ,DT57,DF57
EM60,DH60,DT60,DF 60
EM61,DH61,DT61,DF61
EM62,DH62,DT62,DF62
EM62,DH63,DT63,DF63

SEQUENCE

20
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Elé;gcgosz}é; ;gEEPNT PRT B SEQUENCE 21
002272 053372 067106 071734 o h O EM64 ,DH4 ,DT64 , DF 64
002302 053511 067106 071734 :;:i: ::. EMG65 ,DH65 DTS, DF 65
002312 053626 067106 07173 . C.VORD  EM66.DH6E,DTES,DF66
002322 053673 067106 071734 © . .WORD  ENG7,DN7.DT6.DF67
002332 053756 067106 O7173¢ . .WORD  ENTO.DN0.DT70,DF70
002342 054007 067106 07173 ~ .- .WORD EN71,DH71.DI71.DE71
002352 054037 067106 071734~ - .WORD EN72,DHT2,0172.0F72
002362 054037 067106 071734 - WORD EN73,DH73,DT73,DF73
002372 054071 067106 071734 . .WORD ENP4,ONT4,DT74.DF74
002402 054200 067106 071736 ° . .MORD EMPS.DNTS,DT75.DF7S
002412 054271 067106 071736 ° . MORD E76.DNT6,DT76,DF76
002422 04361 067106 O71736 .. LWORD EN77.DT7.DT77.DF77
002432 054471 067106 071736 . VORD  EM100,0H100,DT100,0F100
002442 054556 067106 071736 . MORD EMI01,OH1O1,DT101,DF101
002452 054750 067106 071736 . WORD  EM102,0H102,DT102,DF102
002462 055144 067106 07173 . UORD  EMIO3,OH103,DT103,DF103
002472 05525 067106 07173 . UORD  EM104,DH104,DT104,DF104
002502 055423 067106 07173 . LUORD  EM10S,DH105,DT10S.DF105
002512 055532 067106 071734 © . UORD  EM106,0H106,DT106,DF 106
002522 055641 067106 071736 o uORD  EMIO7,DNIO7,DT107,0F107
002532 055750 067106 071736 ° . .ORD EM10,0H110,DT110,DF110
002542 044565 067106 071662 ° . WORD EMIT1.OMT11.DTIT1.DFTN1
002552 044642 067106 071662 ~ . .UORD EMI12,0112,0T112,0F112
002562 044720 067106 071662 ~ . WORD EWI13,OHT13,DT113,DF113
002572 044776 067106 071662 ° .. .MORD EMI14,ONT14DT114.DF114
002602 045055 067447 072022 ~ . SWORD EMI1S,DH11S,DTIIS.DF1S
002612 045133 067447 072022 ~ . . .WORD EMI16,0H116,DT116,0F116
002622 045212 067647 072022 ° ... .MORD  EMI17.OT7,DT117.DF117




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

CKFPBCO FP11F FLTG PNT
ERROR POINTER TABLE

045350
045506
045643
046000
046056
046135
046213
046272
046350
046427
046565
046723
047061
047216
047353
047510
047576
044565
044642
047665
047743
050022
050167
050334
050500
050644
050732
046000
046056

PRT B

067447
067447
067447
067106
067106
067106
067106
067447
067447
067447
067106
067447
067447
067106
067447
067447
067447
067447
067447
067447
067447
067106
067106
067106
067106
067447
067447
067447
067447
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072022
072022
072022
071662
071662
071662
071662
072022
072022
072022
071662
072022
072022
071662
072022
072022
072022
072022
072022
072022
072022
071662
071662
071662
071662
072022
072022
072022
072022

;ITEM
;ITEM
;ITEM
;ITEM
;ITEM
;ITEM
; ITEM
; ITEM
;ITEM
;ITEM
sITEM
;ITEM
;ITEM
;ITEM
JITEM
;ITEM
;ITEM
;ITEM
;ITEM
;ITEM
sITEM
SITEM
;ITEM
;ITEM
s ITEM
;ITEM
;ITEM
;ITEM

. WORD
121

151
152
153
.m
154
.WORD

WORD

EM120,DH120,DT120,DF 120
EM121,DH121,DT121,DF121
EM122,DH122,0T122,DF122
EM123,DH123,DT123,DF123
EM124,DH124,DT124,DF 124
EM125,DH125,DT125,DF 125
EM126,DH126,DT126,DF 126
EM127,DH127,DT127,DF 127
EM130,DH130,DT130,DF 130
EM131,DH131,DT131,DF131
EM132,DH132,DT132,DF 132
EM133,DH133,DT133,DF 133
EM134,DH134,DT134,DF 134
EM135,DH135,DT135,DF 135
EM136,DH136,0T136,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,DT150,DF 150
EM151,DH151,DT151,DF 151
EM152,DH152,DT152,DF 152
EM153,DH153,DT153,DF 153
EM154,DH154,DT154,DF 154

SEQUENCE




003202
003212
003222
003232
003242
003252
003262
003272
003302
003312
003322
003332
003342
003352
003362
003372
003402
003412
003422
003432
003442
003452
003462
003472
003502
003512
003522
003532

KFPBCO FPI1F FLTG PNT
RROR POINTER TABLE

051021
051077
051156
051323
051461
051626
051772
052127
056060
056144
056227
056261
056347
056472
056557
056725
057073
057205
057271
057325
057357
057446
057610
057752
060040
060206
060354
060416

PRT B

067447
067447
067106
067447
067106
067106
067447
067106
067447
067447
067447
067447
067447
067447
067447
067447
067447
067447
067546
067447
067447
067447
067447
067447
067447
067447
067647
067737
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072022
072022
071662
072022
071662
071662
072022
071662
072076
072076
072076
072076
072076
072076
072076
072076
072076
072076
072164
072076
072076
072076
072076
072076
072076
072076
072174
072246

;ITEM
;ITEM
;ITEM
;ITEM
;ITEM
LITEM
;1TEM
SITEM
;1TEM
;ITEM
;ITEM
;ITEM
sITEM
;ITEM
;ITEM
SITEM
;ITEM
;ITEM
;ITEM
;ITEM
;ITEM
ITEM
;ITEM
;1TEM
;ITEM
SITEM
;ITEM
;ITEM
;ITEM

155
.WORD

. WORD
174

WORD
175
WORD

176

17?“”

zoé"m
WORD

201
203
203
204

. WORD
205
WORD

206

WORD
207 \

210

. WORD
21

EM155,DH155,DT155,DF155
EM156 ,DH156,DT156 ,DF156
EM157 ,DH157,DT157 ,DF157
EM160,DH160,DT160.DF 160
EM161,DH161,DT161,DF161
EM162,DH162,DT162,DF162
EM163,DH163,DT163,DF 163
EM164 ,DH164,DT164,DF164
EM165,DH165,DT165,DF 165
EM166,DH166,DT166,DF 166
EM167 ,DH167 .DT167 ,DF 167
EM170,DH170,DT170,DF170
EM171,DH171,DT171,DF171
EM172,DH172,DT172,DF172
EM173,DH173,DT173,DF173
EM174 ,DH174 ,DT174,DF174
EM175,DH175,0T175,DF175
EM176,DH176,DT176,DF176
EM177,DH177,DT177,DF177
EM200,DH200,DT200,DF200
EM201,DH201,DT201,DF201
EM202,DH202,DT202,DF202
EM203,DH203,DT7203,DF203
EM204 ,DH204 ,DT204 ,DF 204
EM205,DH205,DT205,DF 205
EM206,DH206,DT206,DF 206
EM207 ,DH207,DT207 ,DF 207
EM210,DH210,DT210,DF210

SEQUENCE
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003542
003552
003562
003572
003602
003612
003622
003632
003642
003652
003662
003672
003702
003712
003722
003732
003742
003752
003762
003772
004002
004012
004022
004032
004042
004052
004062
004072
004102

060460
060624
061010
061174
061360
061544
061726
061770
062220
062464
062715
063162
063413
063660
064013
064146
064302
060416
064436
064475
064561
064627
064662
064746
065002
065105
065141
065244
065303

PRT B

067737
067647
067647
067647
067647
067737
070000
067607
067737
067607
067737
067607
067737
070053
070142
070053
070142
070142
070231
070272
070360
070420
070272
070506
070231
070506
070231
070231
070231
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072174
072270
072270
072270
072270
072174
072352
072174
072174
072174
072174
072174
072174
072270
072270
072270
072246
072174
072372
072426
072446
072426
072426
072426
072372
072426
072372
072372
072372

;ITEM ZIéuoao
;ITEM 213”0RD
;ITEM 214
;ITEM 215
;ITEM 216
;ITEM 21?"°R
;ITEM 220
;ITEM 221
;ITEM 222
;ITEM 223
;1TEM 224
;ITEM 225
;ITEM 226
;ITEM 227
;ITEM 230
;ITEM 231
;ITEM 232
;1TEM 233
;ITEM 234
;ITEM 235
;ITEM 236
;ITEM 237
;ITEM 240
;ITEM 241

. WORD
;ITEM 242

;ITEM 2453

JITEM 244
WOR

SITEM 245
.WOR

EM211,DH211,DT211,DF211
EM212,DH212,DT212,DF212
EM213,DH213,DT213,DF213
EM214,DH214,DT214,DF214
EM215,DH215,DT215,DF215
EM216,DH216,DT216,DF216
EM217,DH217,DT217 ,DF217
EM220,DH220,D7220,DF220
EM221,DH221,DT221,DF221
EM222,DH222,DT222,DF222
EM223,DH223,DT223,DF223
EM224 ,DH224 ,DT224 ,DF 224
EM225,DH225,DT225,DF 225
EM226,DH226,DT7226,DF 226
EM227 ,DH227,DT227 ,DF 227
EM230,DH230,D7230,DF230
EM231,DH231,D7231,DF231
EM232,DH232,D7232,DF232
EM233,DH233,DT233,DF233
EM234 ,DH234,DT234 ,DF234
EM235,DH235,DT235,DF 235
EM236 ,DH236,DT236 ,DF 236
EM237 ,DH237 07237 ,DF 237
EM240,DH240,D07240,DF 240
EM241,DH241,DT241,DF 241
EM242,DH242,DT242,DF 242
EM243,DH243,DT243,DF243
EM244 ,DH244 ,DT244 ,DF 244
EM245,DH245,DT245,DF245

SEQUENCE




n 2
CKFPBCO FP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 8-6 SEQUENCE 25
ERROR POINTER TABLE

:1TEM 246
004112 044175 067106 071662 i 2‘?uono EM246,DH246,DT246,DF 246
004122 065365 070576 072460 'xten 256U0RD EM247,DH247 ,DT247 ,DF 247
004132 065421 070643 072476 .1ren zsi"oRD EM250,DH250,DT250,DF250
004142 065453 070643 072476 'xren 25§"°“° EM251,DH251,DT251,DF251
004152 065506 067176 072510 .Irfn ol EM252,DH252,DT252 ,DF 252
004162 065577 067106 072522 'xrsn 2szuono EM253,DH253,DT253,DF 253
004172 065663 067106 072522 'xrsn 2s§uono EM254 ,DH254 ,DT254 ,DF 254
004202 065750 067106 072522 .lren zsé"°R° EM255,DH255,DT255,DF 255
004212 066036 067106 072522 .xrsn zsi"°"° EM256,DH256,DT256 ,DF 256
004222 066125 067106 072522 'xren 266uoao EM257 ,DH257,DT257 ,DF 257
004232 066213 067106 072522 'xren 26iuonn EM260,DH260,0T260,DF 260
004242 066302 067106 072522 .1ren 262uoao EM261,DH261,DT261,DF 261
004252 066372 067106 072522 .xrsn 263 EM262.,DH262,DT262,DF 262
004262 066463 067106 072522 'xren szuono EM263,DH263,DT263,DF 263
004272 066550 067106 072522 .lrsn 26§uono EM264 ,DH264 ,DT264 ,DF 264
004302 066635 067106 072522 :xren 265H0RD EM265 ,DH265,DT265 ,DF 265
004312 066722 070703 072510 :xren ze?"°"° EM266 ,DH266,DT266,DF 266
ot 004322 067023 067447 072076 .WORD EM267.DH267,DT267.DF267
1680
1681 .SBTTL ACT11 HOOKS
tttttttltt.lttttttttt!ittitttttttttttttttttttt!tttittltttttt.tt
*f00KS REQUIRED BY ACT11
833325 $SV 6: :SAVE PC
000046 034024 igggun ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 000000 WORD O ;:2)SET LOC,52 TO ZERD
004332 - =$SVPC :: RESTORE P
1682 | .SBTTL APT PARAMETER BLOCK
ttttttttttttttttttttttttttttitttttttttttttttttitttl!ttt'ttttttt
sn LOCATIONS 24 AND 44 AS REQUIRED FOR APT
ttttttttttttttttlttttiit'tttttttttt.Qtt.t!ttitittttttitlttttttt
004332 .$X=.  ;;SAVE CURRENT LOCATION
000024 =24 “SET POMER FAIL TO POINT TO START OF PROGRAM
000024 000200 200 ..roa APT START UP
ooog4¢ =44  ::POINT TO APT INDIRECT ADDRESS PNTR.
000044 004332 $APTHDR ::POINT TO APT HEADER BLOCK

004332 .=.8X  ::RESET LOCATION COUNTER
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034110

340

034070
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000002
004542
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000020
2

0026
033372

001115

034070

000010

001106
001110

000004

091142
174310

SEQUENCE 26
:'ttttttttttiit'iiitttiiitttittltitt.ttttltttt.lt.tttttttttttttlt
“SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
- INTERFACE SPEC.
$APTHD :
$SHIBTS: .WORD O ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
R: .WORD SMAIL ::ADDRESS OF APT MAILBOX (BITS 0-15)
$TSTM: .WORD 10 SSRUN TIM OF LONGEST TEST
SPASTM: .WORD 40 “SRUN 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
"WORD SETEND-SMAIL/2 ;:LENGTH MAILBOX~ETABLE (WORDS)
START:

.SBTTL INITIALIZE THE COMMON TAGS

;:CLEAR THE COMMON TAGS (SCMTAG) AREA
MOV #SCMTAG,R6 ;;FIRST LOCATION TO BE CLEARED
CLR (R6) + ;;CLEAR MEMORY LOCATION

CMP #SWR,R6 ;:DONE?

BN =6 ::LOOP BACK IF NO

MOV #STACK, SP *SSETUP THE STACK POINTER
::INITIALIZE A FEW VECTORS

MOV csssops a#10TVEC ;:10T VECTOR FOR SCOPE ROUTINE

MOV #340,a#10TVEC+2 ::LEVEL 7

#SERROR , @#EMTVEC : ;EMT VECTOR FOR ERROR ROUTINE
MOV #340,3#EMTVEC+2 ::LEVEL 7
MOV #STRAP,3#TRAPVEC :;TRAP VECTOR FOR TRAP CALLS
MOV #3460, 3#TRAPVEC+2; LEVEL 7
MOV #$PWRDN awcggxgc ::POWER FAILURE VECTOR
T

MOV #340, a#PWR ;:LEVEL 7

MOV SENDCT,SEOPCT  ::SETUP END-OF-PROGRAM COUNTER

CLR STIMES *SINITIALIZE NUMBER OF ITERATIONS
CLR SESCAPE *:CLEAR THE ESCAPE ON ERROR ADDRESS

MOVB _ #1,SERMAX *“ALLOW ONE ERROR PER TEST
::INITIALIZE THE "‘f-BIT" TRAP VECTOR. THEN LOAD LOCATION “SRTRN'', IN
*ITHE 'END-OF-PASS'* (SEOP) ROUTINE, WITH A “RTI' OR 'RTT"’

MOV #SRTRN.S#TBITVEC :-SET ''T'' BIT VECTOR TO SRTRN
MOV ts4o.air=xrvsc+2 :%EEVEL 7

MOV #RTI,SRTRN ::SET SRTRN TO A RTI

MOV #658.3#RESVEC ::TRY TO DO A RTT

CLR -(SP} S :DUMMY PS

MOV #64$,~(SP) S:AND PC

RTT ::TRY THE RTT
648 : ggv gg;r.sarnn *SRTT IS LEGAL--SET SRTRN TO A RTT
658:  ADD « «RTT ILLEGAL-=CLEAN OFF THE STACK

#10,SP ;

66S: MOV  ARESVEC+2,aW#RESVEC ;;RESTORE TRAP CATCHER
CLR  STBIT ::CLEAR "T'" BIT SWITCH
MOV #.,.SLPADR ::INITIALIZE THE LOOP ADDRESS FOR SCOPE
MOV #..SLPERR ::SETUP THE ERROR LOOP ADDRESS

::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS

IEQUAL TO A "-1. SETUP FOR A SOFTWARE SWITCH REGISTER.

MO aa;nnvec -(SP) ::SAVE ERROR VECTOR
MOV #678,MERRVEC  ::SET UP ERROR VECTOR
MOV #DSWR ::SETUP FOR A HARDWARE SWICH REGISTER

DSWR, SWR :
MOV #DDISP,DISPLAY ::AND A HARDWARE DISPLAY REGISTER
CMP #-1,3SWR *STRY TO REFERENCE HARDWARE SWR

BNE 698 *“BRANCH IF NO TIMEOUT TRAP OCCURRED
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INITIALIZE THE COMMON TAGS

..AND THE _HARDWARE SWR IS NOT = =1

632 oog403 RR 68% *BRANCH IF NO TIMEOUT
012716 004642 678 : :?Y #68$, (SP) S3SET UP FOR TRAP RETURN
882648 1 000176 001140 68%: MOV #SWREG,SWR  ::POINT TO SOFTWARE SWR
12737 000174 001142 MOV #DISPPEG,DISPLAY
004656 01 3 7 ooogga 698: MOV (SP)+,a#ERRVEC : sRESTORE ERROR VECTOR
ooaseg 7 001324 CLR $PASS :CLEAR PASS COUNT
ooaege 132737 000200 001337 BITB  MAPTSIZE,SENVM ..TEST USER SIZE UNDER APT
004674 001403 BEQ 70$ YES,USE NON-APT SWITCH
882952 012737 001340 001140 - MOV #SSWREG, SWR “INO.USE APT SWITCH REGISTER
1686 .SBTTL TYPE PROGRAM NAME
:3TYPE Trc NAME OF THE PROGRAM IF rxnsr PASS
004704 005227 177777 INC #-1 :;FIRST TIME?
004710 001047 BNE 718 *BRANCH IF NO
004712 022737 034024 000042 CMP #SENDAD , a#42 ..ACT-117
004720 001443 BEQ 713 P:BRANCH IF YES
004722 104401 004770 TYPE TYPE ASCIZ STRING
.SBTTL GET VALué ron SOF TWARE suircu REGISTER
004726 005737 000042 ST L2 ARE WE RUNNING UNDER XXDP/ACT?
004732 001012 BNE 733 ..BRANCH IF YES
004734 123727 001336 000001 CMPB ssnv.a1 ARE WE RUNNING UNDER APT?
004742 001406 BEQ 738 *:BRANCH IF YES
004744 023727 001140 000176 CMP SWR ., #SWREG ..sorruane SWITCH REG SELECTED?
004752 001005 BNE 748 H IF NO
004754 104405 GTSWR iGET SOFT-SWR SETTINGS
004756 000403 BR 748
8825%2 112737 000001 001134 ;2:= MOVB  #1,3AUTOB ::SET AUTO-MODE INDICAYOR
004766 000420 BR 718 -GET OVER THE ASCIZ
. 55;23: LASCIZ <CRLF>*CKFPBCO FPYTF FLTG PNT PRT B*<CRLF>
1687 005030 104401 005036 TYPE 768 :mﬁmumm
005034 000434 BR 75 “GET OVER THE ASCIZ
e }gibi: LASCIZ !EOP MESSAGES WILL PRINT EVERY zooo PASSES (15 SECONDS) !<CRLF>
1688 005126 104401 005134 TYPE 78% ;s TYPE ASCIZ STRING
005132 000426 BR 778 *GET OVER THE ASCIZ
atin 55;&:: LASCIZ !HIT ANY KEY TO DiSABLE/ENABLE EOP MESSAGES!<CRLF>
1689 005210 005037 034104 CLR EPENDS :CLR EOP ENABLE/DISABLE FLAG :DPMO02
1690 005214 LOOP:
1691
1692
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1703

005214 000004

1704
1705
1706
1707 005216

005216 104413
1708 005220 012704
1709 005224 170104
110 005026 012737
1711 005234 012700
1712 005240 172410
1713 003242 012700
1714 005246 172010
1715 005250 170205
1716 005252 012700
1717 005256 174010
1718 005260 012701
1719 005064 012702
1720 005270 022021
1721 005272 001415
1722 005874 012700
1723 005300 012701
1724 005304 012702
1725 005310 022021
1726 005312 001402
1727 005314 00013
1728 005320 077203
1729 005322 000137
1730 005326 077220
1731 005330 020405
1732 005332 001402
1733 005334 000137
1734
1735
1736
1737
1738
1739 005340

005340 104413
1740 005342 012704
1742 005346 170104
1743 005350 012737
1744 005356 012737
1745 005364 012700

PRT B
TEST

003200

005246
006776

007006
006766
007016
000004
006766
007026
000004
006006
006054

006122
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001236

LSBTTL TEST # 1 - ROUND\TRUNK TEST

';tt'tﬁt.tttt'ttitttttt“iitttttittitttttttttttttttt!tttt!!ttttii

L*TEST 1 ROUND\TRUNK TEST

Cw
-« THIS IS A TEST OF THE ROUND\TRUNK
;% FLOWS. IN PARTICULAR TWO THINGS ARE TESTED:

‘e« FIRST A CONDITION IN WHICH ROUNDING
‘« RESULTS IN THE NEED FOR RENORMALIZATION, AND
“« SECOND THE PSW CONDITION CODES N AND
‘e 7 BIT COMMBINATIONS
- %
E;ttﬁiﬁtli!t*iiilitttt'iittttttﬁtt!tlttt*ttttltttttttttt'ttﬁtttlt
T§T1:  SCOPE
:ROUND AND NORMALIZE TEST
HH1:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
MOV #3200,R4 :SET FiU, FIV, AND FD
8P B oo
MOV #HHPO , RO :SET ACO OPERAND
LDD (RO) ,ACO
MOV #1HP1 RO :FSPC
HH2:  ADDD  (RO),ACO *TEST INSTRUCTION
STFPS RS *GET FPS
MOV #HHDATO, RO *GET THE RESULT
STD ACO, (RO)
MOV #HHP2 ,R1 ;1S IT CORRECT
MOV #4 R2
HH3:  CMP (ROY+. (R1)+
BEQ HH6
MOV #HHDATO,RO :DID FLOW GO
MOV #HHP3 R “FROM STATE 663
MOV #4 R2 :T0 313 INSTEAD
HHG:  CMP (RO)+, (R1)+ :0F TO 353
BEQ HHS
JMP HHERO
HHS: SOB R2 ,HH4
JMP HHER1
HH6: S08 R2,HH3
P R4 RS :FPS CORRECT?
BEQ HH?
JMP HHEROO
:THIS IS A TEST OF THE ABILITY
*OF NORMALIZE TO PRODUCE A ZERO EXP. AND
*OF THE R\T ALGORITHM TO PORPERLY SET THE FPS
HH7 :
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
MOV #043200,R4 :g;; FIU.FIV,AND FD
LDFPS R&
MOV :IN CASE UNDERFLOW

#HHS, STMP2
MOV #HHTRAP FPVECT :TRAP OCCURS
MOV #HHPS RO :SET ACO OPERAND

28
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CKFPBCO FP11F FLTG PNT PRT B SEQUENCE
TEST # 1 - ROUND\TRUNK TEST
1746 005370 172410 LDD (RO) ,ACO
1747 005372 012700 007056 MOV #HHPS RO :FSPC
1748 005376 172010 HH8:  ADDD  (RO),ACO “TEST INSTRUCTION
1749 005400 17 83 STFPS RS ‘GET FPS
1750 5402 012 006766 MoV #HHDATO,RO :GET THE RESULT
1751 005406 174010 STD ACO, (RO)
175; 005410 012701 007036 MOV #HHPG R ;1S IT CORRECT
1753 005414 013702 000004 MOV #4 R2
1754 005420 022021 HH9:  CMP (ROY+, (R1)+
1755 005422 0014g; BEQ HH10
1ngmu4 000137 006170 JMP HHER2
1757 005430 077205 HH10:  SOB R2 ,HH9
1758 oosag% 052704 100004 BIS #100004 ,R4 :FPS CORRECT?
1759 005436 020405 CMP R4 RS
1760 005440 00140 BEQ HH11
1761 005442 000137 006236 JMP HHER3
176§ :THIS 1S A TEST OF THE R\T ALGORITHM'S
176 “ABILITY TO SET BOTH N AND Z ON A = 0 RESULT.
1764 005446 HH11:
005446 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1765 :SET FIV, FIV, AND FD
1766 005450 012704 043200 v #043200,R4
1767 005454 170104 LDFPS Ré
1768 005456 012737 005476 001236 MOV #HH12,$TMP2
1769 005464 012700 007076 MOV #HHPS . RO :SET ACO OPERAND
1770 005470 172410 LDD (RO) ,ACO
1771 005472 012700 007106 MOV #HHPY RO :FSPC
1772 005476 172010 HH12: ADDD  (RO),ACO *TEST INSTRUCTION
1773 005500 170205 STFPS RS “GET FPS
1774 005502 012700 006766 MOV #HHDATO, RO *GET THE RESULT
1775 005506 174010 STD ACO, (RO)
1776 005510 012701 007066 MOV #HHP7 ,R1 :1S IT CORRECT
1777 005514 012702 000004 MOV # R2
1778 oossso 022021 HH13:  CMP (ROY+, (R1)+
1779 005522 001415 BEQ HH16
1780 005524 012700 006766 MOV #HHDATO, RO
1781 005530 012701 007036 MOV #HHPS R1
1782 005534 012702 000004 MOV ¥4 R2
1783 005540 022021 HH14: CMP (ROY+, (R1)+
1784 005542 001402 BEQ HH15
1785 005544 009137 006304 JMP HHER4
1786 005550 077205 HH15: SOB R2,HH14
1787 005552 000137 006352 JMP HHERS
1788 005556 077220 HH16: SOB ag HH13
1789 005560 052704 100014 BIS ¥ 60214.34 :FPS CORRECT?
1790 005564 020405 CMP Ré R
1791 oossgs 00140 BEQ HHi7
mg 005570 137 006420 JMP HHER6
179 :TEST THAT CC ARE CLEARED BY R\T
179% 005574 AH17:
005574 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1795 885576 012704 000200 MOV #00200,R4 :SET FIV, FIV, AND FD
1796 005602 170104 LDFPS Ré
1797 005604 012737 005632 001236 MOV #HH18, $TMP2
1798 005612 015737 037450 000244 MOV #FPSPUR  FPVECT
1799 005620 012700 007076 MOV #HHP8 ag :SET ACO OPERAND
1800 005624 172410 LDD (RO) ,AC

29
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MOV #HHPB , RO :FSPC
HH18: ADDD  (RO),ACO *TEST INSTRUCTION
STFPS RS ‘GET FPS
MOV #HHDATO, RO “GET THE RESULT
STD ACO, (ROS
MOV #HHP10,R1 ;1S IT CORRECT
MOV 24 ,R2
HH19: CMP (RO)+, (R1)+
BEQ HH20
JMP HHER?
HH20: SOB R2,HH19
BIS #00000, R4 :FPS CORRECT?
CMP 4 RS
BEQ HH21
JMP HHERS
H;ggr THAT N IS SET BY R\T
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
MOV #3200,R4 :SET FIV, FIV, AND FD
LDFPS  R&
MOV #HH22,$TMP2
MOV #HHPS . RO :SET ACO OPERAND
LDD (RO) ,ACO
MOV #HHPS RO ;FSPC
HH22: ADDD  (RO),ACO *TEST INSTRUCTION
STFPS RS *GET FPS
MOV #HHDATO,RO *GET THE RESULT
STD ACO, (RO)
MOV #HHP11 R ;IS IT CORRECT
MOV ¥ R2
HH23: CMP (RO)+, (R1)+
BEQ HH24
JMP HHERS
HH24: SOB R2,HH23
BIS #10,R4
CMP R4 RS :FPS CORRECT?
BEQ HH25
JMP HHER10
HH25: JMP HHDONE
HHERO:
MOV RS,$TMP10
MOV R4 .$STMP11
MOV #HHP1 ,$TMP3
MOV #HHPO . STMP
MOV #HHDATO, STMPS
MOV #HHP2 , STHPG
18: ERROR  +207
JMP HHDONE
HHER1:
MOV RS,$TMP10
MOV R4 .$STMP11
MOV #HHP1,$THP3
MOV $THPS
MOV #HHDATO, STMPS
MOV 2,8TMP6
1$: ERROR  +211
JMP HHDONE
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TEST # 1 - ROUND\TRUNK TEST

1841 0061 5 HHER0O :
006122 010537 001252 MOV RS.$TMP10
ooms 010437 001254 MOV R&.STMP11
006132 012737 007 001240 MOV #HHP1,$TMP3
006140 012737 006776 001242 MOV #HHPO ; STMP4
006146 012737 766 001244 MOV #HHDATO, STMPS
006156 012737 007016 001246 MOV #HHP2 , $ THP6
006162 104210 18: ERROR  +210
oomg:. 000137 007136 JMP HHDONE

1842 006170 HHER2:

006170 010537 001252 MOV RS.STMP10
006174 010437 001254 MOV RG.STMP11
012737 007056 001240 MOV #HHPG , STMP3
06 012737 007046 001242 MOV #HHPS . STMPL
14 012737 766 001244 MOV #HHDATO, $TMPS
ooezgg 012737 007036 001246 MOV #HHPG , $TMP6
006230 104207 18: ERROR  +207
006232 000137 007136 JMP HHDONE

1843 006236 HHER3:

006236 010537 001252 MOV RS,$TMP10
006242 010437 001254 MOV RG.STMP11
006246 012737 007056 01240 MOV ,$THP3
006254 012737 007046 001242 MOV m' - ?.srm
006262 015737 001244 MOV #HHDATO, $TMPS
006270 012737 007036 001246 MOV #HHPG , STMPG
oooggg 104214 1$: ERROR  +214

006 000137 007136 JMP HHDONE

1844 006304 HHER& :

006304 010537 001252 MOV RS,$TMP10
006310 010437 001254 MOV R4.$STMP11
006314 012737 001240 MOV #HHP9 , STMP3
006322 012737 007076 001242 MOV #HHPB _ STMPL
006330 012737 001244 MOV #HHDATO, STMPS
006336 012737 007066 001246 MOV NPT 8T
006344 104207 1$: ERROR  +207

006346 000137 007136 JMP HHDONE

1845 006352 HHERS :

006352 010537 001252 MOV RS.$TMP10
006356 010437 001254 MOV RG.STMP11
006362 015737 007106 001240 MOV #HHPS , $TMP3
006370 012737 007076 001242 MOV #HHPB . STHPS
006376 015737 766 001244 MOV #HHDATO, STMPS
006404 012737 007066 001246 MOV #HHP7 , $THP6
006412 104219 1%: ERROR  +216

006414 000137 007136 JMP HHDONE

1846 oouso HHERG:

006420 010537 001252 MOV RS,$TMP10
oou.% 010437 001254 MOV R&.$TMP11
006430 012737 007106 001240 MOV AHHPY , STHP3
006436 012737 007076 001242 MOV #HHPB . STMPL
006444 015737 006766 001244 MOV #HHDATO, STMPS
oou.gg 012737 007066 001246 MOV #HHP7 ,$TMP6
006460 104215 18: ERROR  +215

006462 000137 007136 JMP HHDONE

1847 006466 HHER? :
ooa.gg 010537 001252 MOV RS,$TMP10
006472 010437 001254 MOV RG.$STMP11
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1 -

G
TRUNK TEST
0064 #HHPS , $TMP3
00850 013737 83?‘;’%2 291343 s 444 34
006518 81 737 66 001244 MOV #HHDATO,STMPS
0065 12737 116 001246 MOV #HHP10, $TMPG
009358 006337 007136 B T o
1848 8823 HHERS:
0065 o1os§7 001252 MOV RS,$TMP10
006540 010437 001254 MOV R4 . $TMP11
006544 015737 007076 001240 MOV #HHPS, $TMP3
006552 012737 007076 001242 MOV #HHP8 | $TMPY
006560 012737 766 001244 MOV #HHDATO, STMPS
%ggg %%;35 007116 001246 ) ggxm :gqcsm.imps
- 006576 000137 007136 m;”_ JMP HHDONE
006sos ciosy7 00izs? |y asme
006612 015737 007046 001240 MOV #HHPS ,STHP3
006620 012737 007046 001242 MOV #HHPS | STMPL
006626 012737 006766 001244 MOV #HHDATO, STMPS
006634 012737 007126 v NP1,
oowi.'i 104207 W S— 18: 's'gnon +zor" $1iPe
i oowga 000137 007136 mémo- JMP HHDONE
00003 010a3, 901334 By Rs.seeig
012737 007046 001240 MOV #HHPS , $TMP3
012737 007046 001242 MOV #HHPS | STMPL
006674 012737 766 001244 MOV #HHDATO, STMPS
Qoe702 012737 007126 001246 . MOV #HAEI.$TAPS
71 137 007136 ; JMP HHDONE
1851 882712 8?%703 C01236 HHTRAP: MOV 37”;.!!3 :WAS THE TRAP TO 264
i dhergs oty Cooke %M, SRS
1854 006 00140 BEQ 13’ X .
1 7450 JMP FPSPUR
¥3§§ %;32 8??6%7 85’1236 18: MOV (SP) ,$TMP2 5;?1ng g;rnzglggﬁmr
}358 006742 o;zozs (SP)+,(SP)+ Eros'xamlmn TRAP.
1859 006744 170201 STFPS  R1
1860 006746 010137 001240 MOV R1,$TMP3
1861 006752 170301 STST Rl
138 006754 010137 001242 MOV R1 ;rm
1863 006760 104217 28: ERROR  +21
}32'5' ?ﬁ%‘ 000137 007136 T 5»9 HHDONE
1 0 oooooomm "0
152 38‘6%2. oooooon 2000¢ 3
1393 776 oogt.sz HHPO : l.sg
1870 00 125252 15 252
1871 007002 125 sg 1 5555
s e s wor. 120
1874 007010 ‘1’3‘5’252 ) 12?252
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TEST # 1 - ROUND

1875 00701
1876 00701
e e
e &
1 7024
1881 007
1
i &
i &
i &
1 7044 000000
1 887 6 100200
1890 007050 000000
1891 007052 000000
189 887 54 000000
}334 00;056 000300
1895 007823 000000
1896 007064 000000
1897 007068 100000
1898 007070 000000
1899 007072 000000
1900 007074 000000
1901 007076 000200
1902 007100 000000
1903 007102 000000
1904 007104 000000
1905 007106 100300
1909 007110 000000
1907 007112 000000
1908 007114 000000
1909 007116 000400
1910 887120 000000
1911 007122 000000
s gt oo
1914 71%0 000000
1915 007132 000000
1919 887134 000000
19 7136

007136 104412

— s
0
!

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

155252
125252
HHP2: 600

0

0

0
HHP3: 800

0

0
HHP4: 0

0

0
HHPS : 600200

0

0
HHP6: 800

5
HHP7 : 600000

0

0
HHP8: 200

0

)
HHP9: 500300

0

0
HHP10: 300

8
HHP11: 600400

0

0
HHDONE :

RSETUP

sHHPO + HHP1 WITH
:PROPER NORMALIZATION

sHHPO + HHP1 WITH
:BAD NORMALIZATION

:HHP7 = HHPB + HHP9

: HHPS + HHP6
:HHP10 = HHP8 + HHPE
:HHP11 = HHPS + HHPS

;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?).

SEQUENCE

33
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CKFPBCO FP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE {0 SEQUENCE
TEST # ¢ - OVER\UNDER TEST

1933 .SBTTL TEST # 2 - OVER\UNDER TEST

';litttt*t'ittltttttti'..tt..tt*t'.tittttil.ttttttttttttitltttttt

TRTEST 2 OVER\UNDER TEST

. * 2

;*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
;*(FIU=1 OR FIV=1) AND ALSO WITH TRAPS
;*DISABLED (FIU=0 OR FIV=0).

. %

.
B 1232223222223 3332222202 2 2 R did it ittt iidddididdds

— 007140 000004 7ST2:  SCOPE
1935 :TEST OVERFLOW CONDITION WITH TRAP DISABLER FIV=0
1936 007142 G61:

007142 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1937 007144 012704 000200 MOV #200,R4 “CLEAR FIU, FIV, AND SET FD
1938 007150 170104 LDFPS  Ré&

1939 007152 012737 007200 001236 MOV #GG2,$TMP2

1940 007160 012737 010232 000244 MOV #GGERO, FPVECT

1941 007166 012700 012004 MOV #GGPS ,RO ;SET ACO OPERAND
1942 007172 172410 LDD (RO) ,ACO

1943 007174 012700 012004 MOV #GGPS RO :FSRC

194% 007 172010 GG2: ADDD  (RO),ACO STEST INSTRUCTION
1945 007202 170205 STFPS RS ‘GET FPS

1946 012700 011734 MOV #GGDATO, RO *GET THE RESULT
1947 007210 174010 STD ACO, (ROS

1948 007212 012701 012014 MOV #GGP6,R1 ;1S IT CORRECT
1949 007216 012702 000004 MOV #4 R2

1950 007222 022021 GG3: CMP (RO)+. (R1)+

1951 007224 001402 BEQ 6G4

195; 007226 000137 010330 JNP GGER1

1953 007232 077205 GG4:  SOB R2,663

1954 007234 052704 000006 BIS #6.R4 :FPS CORRECT?
1955 007240 020405 CMP R4 RS

1956 007242 001402 BEQ

1957 007244 000137 010376 JMP GGER?

1958 “TEST OVERFLOW WITH TRAPS ENABLED

1959 :Flv = 1

1960 007250 GGS:

007250 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
1961 007252 012704 001200 MOV #1200,R4 *CLEAR FIU, SET FIV, AND FD
1325 007256 170104 LDFPS  Ré4
1963 007260 012737 007306 001236 MOV #GG6, STMP2
1964 007 95 012737 007324 000244 MOV #GG7 . FPVECT
1965 007274 012700 012004 MOV #GGP5 RO :SET ACO OPERAND
1966 007 172410 LDD (RO) ,ACO
1967 007302 012700 012004 MOV #G66P5,RO :FSPC
1968 007 172010 GG6:  ADDD  (RO),ACO *TEST INSTRUCTION
1999 007310 wogoo CFCC
1970 007312 012700 011734 MOV #GGDATO, RO
1971 007316 174010 STD ACO, (ROS
1972 007 000137 010444 JMP GGER3

34




CKFPBCO FP11F FLTG PNT PRT B
TEST # 2 - OVER\UNDER TEST

1973 007326 013703 001236
1974 0073 703 000002
1975 007 3
197 7 14
19 7340 0001 037450
1978 887 4 8116 7 001236
1979 007350 ;2626
1980 007352 1 0;05
1981 007354 012700 011734
1982 007 174010
1983 887 012701 012014
1984 015702 000004
1985 007 88 021
1986 007374 1402
1987 007376 009137 010512
1988 007402 077205
1989 007404 052704 100006
1990 837410 020405
1991 007412 140
199% 007414 000137 010562
}33‘ 007420 012704 010
1995 007424 170305
1999 007426 020405
1997 007430 001402
1998 007432 000137 010514
1999
2000
2001 007436
007436 104413
200% 007440 012704 000200
2003 007444 170104
2004 007446 012737 007474
2005 887‘54 012737 010630
2009 7462 012700 011754
2007 007466 172410
2008 007470 01%500 011764
2009 887676 172010
2010 007476 170205
2011 887500 012700 011734
201; 7506 174010
2013 007506 015701 012014
2014 007512 012702 000004
5815 7516 022051
19 7520 0014 ;
201 7522 000137 010726
18 007526 077205
19 0075 052704 000004
007534 020405
1 007536 00140;
20 g 007540 000137 010774
-
25 007544
007544 104413
007543 012704 002200
007552 170104

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

GG7: MOV STHP§ .R3
ADD i
CMP (SP)
BEQ 18
JMP FPSPUR

18: MOV (SP) ,$TMP2
MP (gP)f (SP)+
STFPS

R
MOV cscoAro RO
STD (RO S
MOV ccsﬁ LR

MOV
GG8:  CMP (nb)+ (R1)+
BEQ GG9
JMP GGER4
GG9:  SOB 8
BIS 016 006,R4
CMP R4 RS
BEQ 1%
JMP GGER6
18: MOV #10,R4
: CHECK rec
STST RS
cnp R& RS
aen 6610
GGERS

: CHECK UNDER FLOW CONDITION WITH

:TRAPS DISABLED (FIU = 0)
6610:

sGET THE RESULT
:1S IT CORRECT

;FPS CORRECT?

LPERR :SET ur LOOP ON ERROR ADDRESS.
MOV nozoo R& SSET FIU x ., AND FD
LDFPS
001236 MOV cssn STMP2
000244 MOV nssen? FPVECT

MOV GP2, ag ;ser ACO OPERAND
LDD (RO) AC *FSRC
MOV #66P3, RO

GG11: ADDD  (RO),ACO rssr INSTRUCTION
STFPS RS *GET FPS
ggg ?{8;"° *GET THE RESULT
MOV tssﬁb. :1S IT CORRECT
MOV

GG12: CMP (n6)+.(n1)o
BEQ 6613
JMP GGERS

GG13: SO08 R2.6612
BIS #4.R4 :FPS CORRECT?
CMP R4 RS
BEQ 6614
JMP GGER9

; CHECK_UNDERF LOW conoxrxou WITH

i *TRAP ENABLED (FIU = 1)
LPERR :SET UP THE LOOP ou ennoa ADDRESS.
MOV #2200,R4 *SET FIu, FIV,
LDFPS R4

SEQUENCE

35
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TEST # 2 - OVER\UNDER TEST

2028 007554 012727 007
20 75?8 012737 007
75 011754

1
127
1 007574 1
7576 011764
007602
7604

L=t L o

SIS
RGOS

011734

011042
001236
000002

— D) ek O = O
Iy iy |

o885858

7
2036 00761

3
2037 007614
28 e
? 0076

o
-

204
204

8288
OSOOU‘-O

037450
001236

WVION NN WWWNN

ng
N

011734
012024
000004

-~
2820 &%
wn
&H
SOOO-'O-'QO
N =b b N b YN =2

—ONQN&NO
o
N

011110
100000

BN
Co
]
-

000012

001272

RAEEES
8

g
3

>
3

000200
007770
011272
011754

012034

— N b N o b ek N b
NN PO
O NS NNN—=N

nOoONIRONN

011734
012014
000004

SS8RSSS8NNRR

OOO=O==O—=000=0O—
&~
~NO
—t
o

888223
—

—_ O~
WONO
~rno

-~

011370

011156

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

001236 MOV #GG15,$TMP2
000244 MOV #GG16,FPVECT
MOV #GGP2.RO
LDD (RO) ,ACO
POV #GGPS RO
GG15: 9?%% (R0),ACO
MOV #GGDATO,RO
STD ACO, (ROS
JMP GGER10
GG16: MOV $TMP2 ,R3
ADD #2.R
CMP (SP).R3
BEQ 13
JMP FPSPUR
18: MOV (SP) ,$TMPZ
CMP (SP)+,(SP)+
STFPS RS
MOV #GGDATO, RO
STD ACO, (RO)
MOV #GGP7 ,R1
MOV ¥4 R2
GG17: CMP (RO)+, (R1)+
BEQ G618
JMP GGER11
GGI8: SOB R2,6617
BIS #100000,
CMP R4 ,RS
BEQ 28
. JMP GGER12
1%: MOV #12.R4
:CHECK FEC
STST RS
P R& RS
BEQ 6619
JMP

@8GGER13
;CHECK UNDERFLOW CONDITION WITH

;DISABLED (FIU = 0)
6619:
LPERR

MOV #0200,R4
LDFPS  Ré&
001236 MOV #GG20,$TMP2
000244 MOV #GGERT4, FPVECT
MOV nssnz.
LDD (RO) ,AC
MOV csgré.ag
GG20: ADDD  (RO),AC
STFPS RS
MOV :seonrg RO
STD ACO, (ROS
MOV #GGP6,R1
MOV #4 R2
GG21: CMP (RQ)*.(RI)*
BEQ 6622
JMP GGER1S

sSET ACO OPERAND
sFSPC

;TEST INSTRUCTION

;GET FPS
sGET THE RESULT
;1S IT CORRECT

;FPS CORRECT?

TRAPS

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

:SET ACO OPERAND
JFSPC

sTEST INSTRUCTION
:GET FPS

:GET THE RESULT
:1S IT CORRECT

SEQUENCE

36
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TEST # 2 - OVER\UNDER TEST

0188 i 77205 GG22: SOB R2,6621
5 01 ss‘ 000004 BIS #4.R4 :FPS CORRECT?
010030 020405 CMP R4 ‘RS
7 0100 149; BEQ G623

010036 000137 011436 JMP GGER16




O _FP11F FLTG PNT PRT B
2 = OVER\UNDER TEST

n3
MACRO M1113 20-0CT-81 08:27 PAGE 11

;CHECK UNDERFLOW CONDITION WITH TRAP

38

e e ——s — e ———— —
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TEST «# 2 - OVER\UNDER TEST

3095 :ENABLED (FIU = 1) )
093 010040 6623:
810040 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5332 10042 015704 002200 MOV #2200,Ré “SET FIU, FIV, AND FD
10046 1701 LDFPS R&
10050 012737 010076 001236 MOV #GG24 ,$TMP2
1 012737 010114 000244 MOV #GG25.FPVECT
81 012700 011754 MOV #GGP2.RO :SET ACO OPERAND
10070 172410 LDD (RO) ,ACO
100 010072 01 708 012034 MOV #GGPE RO :FSRC
101 010076 17201 GG24: ADDD  (RO),ACO “TEST INSTRUCTION
10; 10100 17 CFCC
%10 010102 012700 011734 MOV #GGDATO,RO
104 010108 174010 STD ACO, (RO)
2105 01011 oog137 011504 JMP GGER17
2106 010114 013700 003236 GG25: MOV $TMP2,RO
2107 010120 062700 (00002 ADD #2.R0O
$108 010156 063905 R
5110 8101 ooo13; 037450 JMP FPSPUR
111 010134 011637 001236 1%: MOV (SP) ,$TMP2
211§ 010140 o;zeze CMP (SP)+,(SP)+
2113 010142 1 o;os STFPS RS :GET FPS
2114 010144 012700 011734 MOV #GGDATO,RO *GET THE RESULT
2115 010150 174010 STD ACO, (RO)
2119 810152 015701 012044 MOV #GGP9,R1 ;1S IT CORRECT
2117 010156 012702 000004 MOV #4 R2
2118 010162 022021 GG26: CMP (RO)+, (R1)+
2119 010164 00140 BEQ 6627
2120 010166 000137 011552 JMP GGER18
2121 010172 077205 GG27: SOB R2 3826
21 i 010174 052704 100004 BIS #100004 , R4
21 010500 020405 CMP Ré RS :FPS CORRECT?
2124 010202 001402 BEQ 18
2125 810504 000137 011666 JMP GGER20
%} 9 10210 012704 000012 18: "gxecx ngz,n
2128 010214 170305 §TST RS
51 010216 020405 CMP R4 RS
130 018 go 00140 BEQ 6628
g} 1 010222 000137 011620 JMP GGER19
z; 010226 000137 012054 GG28: JMP GGDONE
135 010 001236 GGERO: MOV $TMP2,.R1
1 13 000002 ADD #2.R1
137 01 CMP R1.(SP)
1 10 BEQ 10§
}fo }3 037450 ?3; JMP FPSPUR
141 010 STST  R1
s 18 bl & A
144 010 CMP (SP)+,(SP)+
145 010 011734 MOV #GGDATO, RO
149 10 STD ACO, (ROJ
2147 010 012004 001240 MOV #GGPS,$TMP3
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TEST # 2 - OVER\UNDER TEST

010 81 737 012 001242 MOV #GGPS , STMP4
018 12737 011 001244 MCV #GGDATO,STMPS
010314 012737 012014 001246 MOV Q?mﬁma
018 Si 10‘250 18: ERROR  +220

e 01 000137 012054 JMP GGDONE

2149 010 GGER1:
010 010537 001352 MOV RS,$TMP10
010 010437 001254 MOV R4 . $TMP11
018 0 81 7 012006 001240 MOV #GGPS,STMP3
01 12737 012004 001242 MOV #GGPS . $TMP4
010354 w77 011734 001244 MOV #GGDATO, $TMPS
010 12737 012014 001246 MOV #GGP6 , $TMP6
010 1042g7 1$: ERROR  +207

- 010372 000137 012054 JMP GGDONE

2151 010376 GGER2:
010376 010537 001252 MOV RS,$TMP10
010402 010437 001254 MOV R . $TMP11
010406 012737 012006 001240 MOV #GGPS , STMP3
010414 012737 012004 001242 MOV #GGPS . STMPL
0104§5 012737 011734 001244 MOV #GGDATO, STMPS
010430 012737 012074 001246 MOV :sgpe.sinpe
010436 104232 1s: ERROR  +232

- 010440 000137 012054 JMP GGDONE

2153 010444 GGER3:
010444 010537 001252 MOV RS,.$TMP10
010450 010437 001254 MOV R&.STMP11
010454 012737 012004 001240 MOV #GGPS,$TMP3
010462 012737 012004 001242 MOV #GGPS . STMPL
010470 015737 011734 001244 MOV #GGDATO,STMPS
010476 012737 012014 001246 MOV #GGP6, $TMP6
010506 104221 18: ERROR  +221

p— 010506 000137 012054 JMP GGDONE

%}gg 010512 000706 GGER4: BR GGER1

2157 010514 GGERS :
010514 010537 001252 MOV RS,$TMP10
010520 010437 001254 MOV R4.$TMP11
010524 012737 012004 001240 MOV #GGPS , STMP3
010532 012737 012 001242 MOV #GGPS . $TMPL
010540 012737 011734 001244 MOV #GGDATO, STMPS
010546 012737 012014 001246 MOV cggpo. frP6
010554 1062;6 18: ERROR  +226

o 010556 000137 012054 JMP GGDONE

2159 010565 GGER6:
010562 010537 881252 MOV RS.$TMP10
010566 010437 1532 MOV RG.$TMP11
0105 81 737 015 881 40 MOV #GGPS ,$TMP3
01 12737 01 904 1242 MOV #GGPS . STMPS
01 012737 011734 001244 MOV #GGDATO, $TMPS
010614 012737 012014 001246 MOV :ggpe. fup
010622 10‘257 18: ERROR  +227
010624 000737 012054 JMP GGDONE




C_4&
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KFPBCO FP11F FL
EST # 2 - OVER\UNDER TEST
160
161 018352 13701 001236 GGER7: MOV $TMP2 ,R1
1e§ 81 701 000002 . ADD #2,R1
16 1322? 02011 CMP R1. (SP)
164 01 14 BEQ 10§
165 010644 000137 037450 58: JMP FPSPUR
159 1 g 10$:
167 01 170301 STST  R1
168 010652 020127 000012 CMP R1,412
zg9mmﬁ 001372 BNE 5%
170 01 ozggzs CMP (SP)+,(SP)+
171 01 012700 011734 MOV #GGDATO,RO
175 01 174010 STD ACO, (ROS
173 010670 012737 011764 001240 MOV #GGP3,$TMP3
010676 012737 011754 001242 MOV #GGP2 . $TMPL
010704 012737 011734 001244 MOV #GGDATO, $TMPS
010712 012737 012014 001246 MOV #GGP6, $TMP6
010720 104224 18: ERROR  +224
o~ 010722 000137 012054 JMP GGDONE
2175 010726 GGERS:
010726 010537 001252 MOV RS,$TMP10
010732 010437 001254 MOV R&.$TMP11
010736 015737 011764 001240 MOV #GGP3,$TMP3
010744 012737 011754 001242 MOV #GGP2 . STMPL
010752 012737 011734 001244 MOV #GGDATO, $TMPS
010760 012737 012014 001246 MOV #GGP6,$TMP6
010766 104207 1$: ERROR  +207
s 010770 000137 012054 JMP GGDONE
2177 010774 GGERY:
010774 010537 001252 MOV RS.$TMP10
011000 010437 001254 MOV R&.$TMP11
011006 012737 011764 001240 MOV #GGP3,$TMP3
011012 012737 011754 001242 MOV #GGP2.STMPL
011020 012737 011734 001244 MOV #GGDATO,STMPS
011026 012737 012014 001246 MOV ccgpb.sfnpe
011034 104232 18: ERROR  +232
ot 011036 000137 012054 JMP GGDONE
2179 011062 GGER10:
011042 010537 001252 MOV RS.$TMP10
011046 010437 001254 MOV R&.STMP11
ongg% 012737 011764 001240 MOV #GGP3,$TMP3
011 015737 011754 001242 MOV #GGP2 . $TMPL
myonymm4mw MOV #GGDATO,$TMPS
011074 012737 012024 001246 MOV 7.8tMP6
011102 104225 18: ERROR  +
i 011104 000137 012054 JMP GGDONE
2181 011110 GGER11:
011110 010537 001252 MOV RS,$TMP10
011114 010437 001254 MOV R4 . STMP11
011120 015737 011764 001240 MOV csépg.srnps
011152 012737 011754 001242 MOV #GGP2 , $TMP
0111 012737 011734 001244 MOV #GGDATO, $TMPS
011142 012737 012024 001246 MOV #GGP7,$TMP6
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1$:

GGER12:

1$:

GGER13:

001246
1%:

GGER14:

5%:
108:

1$:

GGER15:

001246
1$:

GGER16:

001240

ERROR
JMP

+207
GGDONE

RS,$TMP10

R4 . $TMP11
#GGP3,STMP3
#GGP2 . $TMP4
#GGDATO, $TMPS
csgpr.sinpb
+231

RS,$TMP10
R&.$TMP11
#GGP3,$TMP3
#GGP2 . $TMPL
#GGDATO, $TMPS
#GGP7 ,$TMP6
+230

GGDONE
$TMP2 ,R1
2.R1

#2.R
R1.(SP)
10§
FPSPUR

R1
R1.M2
5%

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

#GGP1,STMP3
#GGP3 . $THPL
#GGDATO, STMPS
#6GP6,$TMP6
+222

GGDONE

RS,$TMP10
R&.$STMP11
tsérs.sws
#GGPS , STMPL
#GGDATO, STMPS
cgm.sfnre
+207

GGDONE
R5.$TMP10

R4 . $TMP11
#GGP2,$TMP3

SEQUENCE

&2
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$TMPS5

#GGP8, STMP
#GGDATO
ggso.sfnps
GGDONE

»
-

MOV

MOV

MOV
1%: ERROR
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026
46 0120
48 0150%
49 012036
50 0
51 042
Sg 044
5 046
54 012050
55 012052
56 012054

2054

2257
2263

GGP3:

GGP4:

GGPS5:

GGP6:

GGP7:

GGP8:

GGP9:

GGDONE :

F_ 4
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o
o

0200

NOOO=—=OONOO

7600

2400

(Velelel. JiNelelelslelele]

&~
<o

00O —=000
b=

RSETUP

:OVER FLOW = GGP5 + GGPS5

;G0 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?).

SEQUENCE

Lu
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TEST # 3 - LDCFD AND LDCDF TEST

2264 JSBTTL TEST # 3 = LDCFD AND LDCDF TEST
::ttittttttttttittttittttttttittttttttttttttttttttttttttttttttttt
“*TEST 3 LDCFD AND LDCDF TEST
- %
:«THIS IS A TEST OF LDCFD AND LDCDF.
- &
: 'tittItttttttltttttttittttttttttttttittttttttttttttttttttttttttt
012056 000004 T§73:  SCOPE
2265 :TEST FOR CORRECT AUTO INCREMENT CONSTANT.
2266 012060 HXT:
01gggg 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2267 01 012704 000200 MOV #200,R4
2268 012066 170104 LDFPS R4
zggg 012070 015700 013474 MOV #HXP1,RO
2 013874 172410 LDD (RO) ,ACO
2271 012076 012700 013504 MOV #HXP2 RO
2 7§ 015102 01;737 012110 001236 MOV #HX2, $TMP2
2273 012110 177420 HX2:  LDCFD  (RO)+,ACO _
5 7% 015112 020027 013510 CMP RO, AHXP2 +4 ;1S RO CORRECT
275 012116 00140 BEQ Hx$
2279 015120 000137 013052 JMP HXER1
zsr 012124 HX3:
2078 012124 170205 STFPS RS :GET FPS
2279 012126 012700 013464 MOV #HXDATO, RO
2280 012132 174010 STD ACO, (RO) :GET ACO
2281 012134 012701 013554 MOV #HXP7 R1 :SEE IF RESULT IS
2082 012140 012702 000004 MOV #4 R2 :CORRECT
2283 012144 022120 HX4:  CMP (R1)+, (RO)+
2284 012146 001415 BEQ HX7
2285 012150 012701 013504 MOV #HXP2 R1 :DID FD GET
2286 012154 012700 013464 MOV #HXDATO,RO : COMPL IMENTED?
2287 012160 012702 000004 MOV #4 ,R2
2288 012164 022120 HXS5:  CMP (R1)+, (ROY+
2289 012166 001402 BEQ HX6
2290 015170 000137 013112 JMP HXER2
2291 012174 077205 HX6:  SOB R2,HXS5
2292 012176 000137 013142 JNP HXER3
2293 012202 077220 HX7:  SOB R2  HX&
2294 0122064 012704 000200 MOV #200, R4 :FPS CORRECT?
2295 012210 020405 CMP R4 RS
2296 012212 001402 BEQ HX
2297 012214 000137 013210 JMP HXERS
2298 :NOW TEST  LDCDF
2299 01 sgo FiX8 :
012220 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
gsoo 012222 012704 000200 MOV #200,R4
2531 012226 170104 LDFPS R&
2305 012230 012700 013474 MOV #HXP1,RO
ggg 012234 172410 LDD (RO) ,ACO
306 01%%36 012700 013504 MOV #HXP2 RO
gg; 012242 012737 012252 001236 MOV #HX9, $TMP2
ﬁwouwovmm1 SETF

2310
2311 012252 177420 HX9: LDCDF  (RO)+,ACO sTEST INSTRUCTION
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231
2%15 012254 850057 013514 CMP RO, #HXP2+10 :WAS A GOOD
1% 012260 0014 ; BEQ Hx10 SCONSTANT USED
}2 12262 000137 013072 JMP HXERS *TO INCREMENT RO?
2317 012266 HX10:
z?gms% wgw STFPS RS
% 19 01 012700 013464 MOV #HXDATO,RO
320 012276 170011 SETD
%351 012276 174010 STD ACO, (RO) :GET RESULT
g 01 012701 013564 MOV #HXP8,R1
01 012702 000004 MOV ¥4 R2
4 012310 85 12 HX11: CMP (R1)+, (RO)+ ;1S 1T CORRECT?
23 5 012312 00141 BEQ HX14
2359 012314 012701 013554 MOV #HXP7 ,R1
2328 012320 012700 013464 MOV #HXDATO,RO
%329 015 ¢ 012702 000004 MOV #4 R2
330 012330 022110 HX12: CMP (R1)+, (RO) :DID FD FAIL TO GET
2331 0123 00140; BEQ HX13 : COMPL IMENTED?
2332 012334 000137 013226 JMP HXER6
2333 012340 077205 HX13: SOB R2,HX12
5;3; 012342 000137 013256 JMP HXER7
gggg 012346 077220 HX14: SOB R2,HX11
2338 012350 012704 000000 MOV #0.R4 :FPS CORRECT?
2339 012354 020405 CMP R4 .RS
2340 012356 001402 BEQ HX15
5321 012360 000137 013210 JMP HXERS
%gz% :TEST GR7 IMMEDIATE MODE CONSTANT
2345 012364 HX15:
e 012364 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2347 012366 012704 000200 MOV #200,R4
2348 012372 170104 LDFPS Ré& :SET FD
2349 012374 012737 012412 001236 MOV #HX16,STHP2
2350 012402 012737 013306 000004 MOV #HXERD, ERRVECT
2351 012410 005001 CLR R1
2355 012412 177427 043243 HX16: LDCFD  #5201,ACO
2353 012416 005201 HX165: INC R1
2354 015420 005201 INC R1
2355 012422 005201 INC R1
2356 012424 012737 037502 000004 MOV #CPSPUR,ERRVECT
2357 012432 020127 000003 CMP R1,43 :SEE IF PC WAS
2358 015436 001402 BEQ Hxi7 *CORRECT
5;23 012440 000137 013342 JMP HXER10
2361 012444 HX37:
” 012444 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
zggi 01 443 012704 000200 MOV #200,R4
2364 012452 170104 LDFPS R4
2365 012454 012737 012502 001236 MOV #HX18,$TMP2
2366 012462 012700 013544 MOV #HXP6 RO
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2367 012466 172410 LDD (RO) ,ACO

2 81 470 012737 037502 000004 MOV #CPSPUR ,ERRVECT

2369 012476 012700 013504 MOV #xP2.R0

%3;? 012502 177410 HX18: LDCFD  (RO),ACO

zg 812504 012700 013464 MOV #HXDATO,RO

2373 012510 174010 STD ACO, (ROS ;GET RESULT.
2374 012512 012701 013554 MOV #HXP7 R

2375 01 513 012702 000004 MOV ¥4 R2

%gro 012522 02 OSI HX19: CMP ‘RQ’*-‘*"* ;1S RESULT CORRECT?

77 012524 001402 BEQ HX20

2378 0155 6 000137 013112 JMP HXER2
gg;g 012532 077205 HX20: SOB R2,HX19
2381 :TEST LDCFD WITH NEGATIVE OPERAND

2382 012534 HX21:

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

2383 012536 012704 000200 MOV #200,R%
2384 012542 170104 LDFPS R4
2385 012544 012737 012564 001236 MOV #HX22,$TMP2
2386 012552 012700 013544 MOV #HXP6 .RO
2387 012556 172410 LDD (RO) ,ACO
2388 012560 012700 013524 MOV #HXP4 RO
5390 012564 177410 HX22: LDCFD  (RO),ACO
2391 012566 012700 013464 MOV #HXDATO,RO
233; 012572 174010 STD ACO, (RO} :GET RESULT
2394 012574 012701 013534 MOV #HXPS ,R1
2395 012600 012702 000004 MOV #4,R2
2396 012604 022120 HX23: CMP (R1)+,(RO)+
ggg; 012606 001415 BEQ HX26
2395 012610 012701 013554 MOV #HXP7 ,R1
2400 012614 012700 013464 MOV #HXDATO,RO
2401 012620 012702 000004 MOV #4 R2
2402 012624 022120 HX24: CMP (R1)+, (RO)+ :WAS SIGN INCORRECT
26403 012626 001402 BEQ HX25
2404 012630 000137 013374 JMP HXER11
2405 012634 077205 HX25: SOB R2 nxg«
5239 012636 000137 013414 JMP HXER?
5283 012642 077220 HX26: SOB R2,HX23
22}g :TEST LDCFD O

412 012644 HX27:

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

2413 012646 012704 000200 MOV #200,R4
zz;g 012652 170104 LDFPS  Ré&
%ﬂbﬂ?% 012700 013474 MOV #HXP1,RO

2417 012660 172410 LDD (RO) ,ACO

32}3 012662 172010 ADDD  (RO).ACO

spso 012 015737 012676 001236 MOV #HX28,$TMP2

421 012672 01 013474 MOV #HXP1.RO
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52 5 012676 177410 HX28: LDCFD  (RO),ACO

zzgmnw 170205 STFPS RS

54 9 012702 012700 013464 MOV #HXDATO, RO

2 ! 012706 174010 STD ACO, (ROS :GET RESULT
%4 012710 012701 013474 MOV #HXP1,R1

430 012714 012702 000004 MOV #4 R2

431 012720 022120 HX29: CMP (R1)+, (RO)+ ;18 1T 02

432 012722 oo1ao; BEQ HX30

433 012724 000137 013444 JMP HXER13

22 4 012730 077205 HX30: SOB R2.HX29
55%9 8127 2 012704 000204 MOV #204 ,Ré4 :FPS CORRECT
437 012736 020405 CMP R4 RS

2438 012740 001402 BEQ Hx$1

52‘3 012742 000137 013172 JMP HXER
2441 :TEST LDCFD O

2445
2443 012746 HX31:
012746 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.

2644 012750 012704 000200 MOV #200,R4

2222 012754 170104 LDFPS R4
&uounooumoouna MOV #KXP6 RO
%223 012762 172410 LDD (RO) ,ACO
2450 012764 012737 012776 001236 MOV #HX32,$TMP2

2451 012772 012700 013474 MOV #HXP1 RO

gzg 012776 177410 HX32: LDCFD  (RO).ACO
%ggmmw 170205 STFPS RS
2456 013002 012700 013464 MOV #HXDATO,RO

%zgg 013006 174010 STD ACO, (RO} :GET RESULT
2459 013010 012701 013474 MOV #HXP1 R
2460 013014 012702 000004 MOV # R2
2661 013020 022120 HX33: CMP (RI)+, (RO)+ ;1S IT ZERO?
mg 013022 oou.g; BEQ HX34

2463 013024 000137 013444 JMP HXER13

522; 013030 077205 HX34: SOB R2,HX33

2466 013032 012704 000204 MOV #204 R4 :FPS CORRECT?
5‘6 013036 020405 CMP R4 RS

468 013040 00140 BEQ Hx 35

469 013042 000137 013172 JMP HXER

:7? 13046 000137 013574 HX35: JMP HXDONE

2;% :RO INCORRECT

474 013052 012737 013510 001242 HXER1: MOV FHXP2+4  STMPS

475 013060 010037 001240 MOV ng sTMPS

476 013064 1042 18: ERROR  +23%4

2477 013066 000137 013574 JMP HXDONE
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001242 HXERS: MOV #HXP2+10,$TMPG
MOV ng ;mps
18: ERROR  +23
JMP HXDONE
:REPORT BAD DATA
001544 HXER2: MOV #HXP2 ,$TMPS
001250 MOV #HXP7 . STMP7?
001246 HXER22: MOV #HXDATO, STMPE
1$: ERROR  +233
JMP HXDONE
001244 HXER3: MOV #HXP2,$TMPS
001250 MOV SHXP7 . STMP7
001246 HXER33: MOV #HXDATO, $TMP6
1$: ERROR  +241
JMP HXDONE
HXERG: MOV RS,$TMP3
MOV R& . $TMP4
18: ERROR  +240
JMP HXDONE
HXER8: MOV RS,$TMP3
MOV R& srm.
1$: ERROR  +24
JMP HXDONE
001244 HXER6: MOV #HXP2, $TMPS
001250 MOY SHXPS . STHP?
001246 HXER66: MOV #MHXDATO, STHPG
1$: ERROR  +244
JMP HXDONE
001244 HXER7: MOV #HXP2 ,$THPS
001250 MOV #HXPS . STHP7?
001246 MOV lﬂngTO.STHPG
18: ERROR  +243
JMP HXDONE
HXER9: BIT #1,(SP)
BNE 18
CMP #HX165, (SP)
BEQ 1$
JMP CPSPUR
18: MOV (SP) ,$TMP2
CMP (SP)+,(SP)+
28: ERROR  +235
JMP HXDONE
HXER10: SUB #3,R1
ASL R1
MOV #HX165,R2
MOV R2,$TMP4
SUB R1.R2
MOV ns $TMP3
1$: ERROR  +236

£

S

=S

—
-

DRESS

SEQUENCE
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IDCDF TEST SEQUENCE 51

sSEE IF THE USER HAS EXPRESSED
sTHE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
2591 :THE USER TYPED CONTROL 6?).

259
2601
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000000
000000

000000

000000

.SBTTL TEST # & - CMPD TEST

:'tt.ttttttlitttt..tl.'ttti.ttttlttttt'liitli...tttiit'tt'.tt'.tf

S*TEST &

CMPD TEST

in

-«THIS IS A TEST OF THE CHMPD INSTRUCTION. NOTE THAT A SUSROUTINE
:«]S USED TO SET UP OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE
s*RESULTS
T

.
B 2222223282323 223 3333333233202 2R R 32 i Rddadddidlidlld)

i§74:

SCOPE

i;i?f THE CMPD INSTRUCTION WITH (FSRC=AC=0)

28:
3s:

A ¥

:TEST CMPD WITH
AAAZ:

1$:
2%:

3s:
4$:
:TEST CMPD WITH
AAA3:

1$:
2%:

3s:

A H
:TEST CMPD WITH
AAAG:

18:

LPERR

LPERR

P
.
m
b ]
o

PONIN) =N b e G
<>afgnnxwuna ]
OoOoOoOwWVWiun
~N
o
nn

ERROR

LPERR

2325
52%2%

:SET UP THE LOOP ON ERROR ADDRESS.

S

0 :ACO
0 :FSRC

:FPS BEFORE EXECUTION
:FPS AFTER EXECUTION
:ERROR FPS

+1 ;FPS ERROR

C

(AC=0) AND FSRC POSITIVE.
;SET UP THE LOOP ON ERROR ADDRESS.

PC,CMPSUB

0,0.0.0 :AC
:FSRC
:FPS BEFORE EXECUTION
*FPS AFTER EXECUTION
*ERROR FPS

+3 *FPS ERROR

(AC=0) AND FSRC NEGATIVE
sSET UP THE LOOP ON ERROR ADDRESS.

PC,CMPSUB

0.0.0.0 :AC
JFSRC
:FPS BEFORE EXECUTION
*FPS AFTER EXECUTION
*ERROR FPS

+4 *FPS ERROR.

(FSRC=0) AND AC POSITIVE
sSET UP THE LOOP ON ERROR ADDRESS.

PC,CMPSUB
sAC
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TEST # & - CMPD TEST

125252
o} ?:‘ 155;5; 000000 000000 2%: smss - 0,0,0.0 - FSRC
64 } 7 532 200 i *FPS BEFORE EXECUTION
137 1 10 *FPS AFTER EXECUTION
E? 137 500 *ERROR FPS
g 13766 1 48: ERROR  +5 *FPS ERROR
ég STEST CMPD WITH (FSRC=0) AND AC NEGATIVE
56 013770 AAAS :
§1 mg 10“1; LPERR :SET UP THE LOOP PN ERROR ADDRESS.
657 01377 737 014412 JSR PC.,CMPSUB
&3 §%:."‘ i ?i?% - %gigi% -
660 014 052525 52525
Sos O}Iig . i iz 000000 000000 28: - 32 0,0,0,0 :FSRC
814.01 00 isé 200 e *FPS BEFORE EXECUTION
140 00 “FPS AFTER EXECUTION
3140 % 10 310 *ERROR FPS
014026 104006 4$: ERROR  +6 *FPS ERROR
668 w‘gr CMPD WITH AC POSITIVE AND FSRC NEGATIVE
- 3}2822 104413 " LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2670 814o§2 004737 014412 JSR PC,CMPSUB
2671 0140 osisgs 18: 52525 :AC
267§ 014036 1; g 2 125552
OT% 016060 126283 153532
3 it 188 o
77 014050 125252 1 s§52
6;3 §}2°§§ 8352’25 3$: 353 ’ :FPS BEFORE EXECUTION
014056 10 10 *FPS AFTER EXECUTION
% Sk L 4 Tyl
68 014062 104007 48: ERROR  +7 *FPS ERROR
%6‘3'3 Jf?’ CMPD WITH AC NEGATIVE AND FSRC POSITIVE
- 8}20“ 104413 " LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2687 014 034737 014412 JSR PC,CMPSUB
14072 12525 18: 125252 :AC
8¢
riil 8
s (e it
28 014104 13§§ § %: 39343, e
9 014106 05 5 sgs
% 8”’.”% 12%?2 3$: 5%3 - :FPS BEFORE EXECUTION
5% QliTra caigog f00 1bs AFTER EXECUTION
1 :
33 314123 104010 4$: ERROR  +10 *FPS ERROR.
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MACRO M1113 20-0CT-81 08:27 PAGE 14-2

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

LPERR - ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.CMPSUB
18: 12345 sAC
67654
32101
23456
28: 23456 :FSRC
76543
1012
4567
38: 200 ;FPS BEFORE EXECUTION
200 ;FPS AFTER EXECUTION
210 sERROR FPS
48: ERROR  +11 :FPS ERROR

i;igT CMPD WITH AC POSITIVE, FSRC POSITIVE AND EAC GREATER THAN EFSRC

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

1%: gig;? ;AC
12345
67654
28: 34567 :FSRC
65432
101234
56765
is: 200 :FPS BEFORE EXECUTION
210 :FPS AFTER EXECUTION
200 :ERROR FPS
A ¥ ERROR +12
ixi§5 CMPD WITH AC POSITIVE, FSRC POSITIVE AND AC EQUAL TO FSRC
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,.CMPSUB
1%: 1;345 sAC
01;
452
01; 45
2%: 1; 45 :FSRC
AN
123
012345
3s: 200 :FPS BEFORE EXECUTION

SEQUENCE

54
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TEST # & - CMPD TEST

014412

014412

014412

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

48:

SEQUENCE
%04 ;FPS AFTER EXECUTION

00 sERROR FPS

ERROR  +13 :FPS ERROR

:TEST CMPD WITH AC POSITIVE, FSRC POSITIVE, EAC EQUAL TO EFSRC,
i:2?1FSRC GREATER THAN AC.

1$:

2%:

3s:

4$:

LPERR sSET UP THE LOOP ON ERROR ADDRESS.
JSR PC.CMPSUB

12345 sAC

6701;

3453‘

015‘ 5

12345 sFSRC

70123

45670

123456

500 :FPS BEFORE EXECUTION
00 :FPS AFTER EXECUTION
210 ;ERROR FPS

ERROR  +14 :FPS ERROR

sTEST CMPD WITH AC POSITIVE, FSRC POSITIVE, EAC EQUAL TO EFSRC,
i:zngC GREATER THAN FSRC.

1$:

2%:

3s:

6t

LPERR :SET UP THE LOOP ON ERROR ADDRESS.

JSR PC.CMPSUB

54321 :AC

76543

21g76

56321

564321 :FSRC

654 g

107654

32107

500 :FPS BEFORE EXECUTION
10 :FPS AFTER EXECUTION

200 :ERROR FPS

ERROR +15 :FPS ERROR

:TEST CMPD WITH AC NEGATIVE, FSRC NEGATIVE, EAC EQUAL TC EFSRC,
i2223Ac GREATER THAN FSRC

1$:

2%:

3s:

4%:

LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR 5 PC.CMPSUB

11234 :AC

4321

7654

21076

112345 ;FSRC

54321

276 4

2107

200 :FPS BEFORE EXECUTION
10 :FPS AFTER EXECUTION
00 :ERROR FPS

ERROR +16 :FPS ERROR

55
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TEST # &4 - CMPD TEST

SEQUENCE

80

80
%ggg 014406 000137 014602 | JMP AAADONE ;FINISHED CMPD TEST.
2806
%aor :THIS SUBROUTINE, CMPSUB, xs CALLED TO SET UP, EXECUTE

808 TAND CHECK THE RESULTS OF A CMPD INSTRUCTION.
gggg .n IS CALLED THUS:
2811 : JSR PC,CMPSUB
281 : ACARG: .WORD X, X,X,X ;AC_OPERAND
281 ; rsncms WORD  X.X.X.X *FSRC OPERAND
2814 : FPSB: .WORD X *FPS BEFORE EXECUTION
2815 : FPSA: .WORD X “FPS AFTER EXECUTJON
2816 ; FPSE: .WORD X *ERROR FPS
2817 : ERR:  ERROR  +X *FPS ERROR
gg}g : CONT : *RETURN ADDRESS
2820 *THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
2821 *FPSB 1S LOADED INTO THE FPS. THE INSTRUCTION, CMPD, IS EXECUTED.
282 *AFTER THE EXECUTION THE FPS IS CHECKED AGAINST FPSA. IF IT IS A MATCH
282 “THEN THERE WAS NO ERROR AND CONTROL IS RETURNED TO CONT. IF
2824 *THE FPS IS INCORRECT IT IS COMPARED WITH FPSE IN AN ATTEMPT TO ANALYSE
2825 “THE FAILURE. IF THE FPS IS THE SAME AS FPSE THEN CONTROL IS
2826 :RETURNED TO THE ERROR CALL AT LOCATION ERR. IF THE FPS WAS
2827 *NOT CORRECT BUT DIDN'T MATCH FPSE A GENERAL ERROR IS REPORTED
gggg “AND CONTROL IS PASSED TO CONT.
2830 014412 012601 CMPSUB: MOV (SP)+,R1 :PICK UP A POINTER TO THE
2831 *ARGUMENTS .
2832 014414 016100 000020 MOV zom).no “GET THE FPS BEFORE EXECUTION.
ggg;: 014420 170100 LDFPS “LOAD IT INTO THE FPS.
2835 014422 012737 014444 001236 MOV m $TMP2 :SAVE ADDRESS OF CMPD INSTRUCTION.
2836 014430 010100 MOV RO :GET ADDRESS OF AC OPERAND.
5&? 014432 172410 LDD (Rb).Aco *LOAD ACO OPERAND
2839 014434 010100 MOV R1,RO .-comurs FSRC OPERAND
332? 014436 062700 000010 ADD #10.R0 -ADDRESS
2842 014442 000240 NOP :FOR SCOPING.

gr.“ 014444 173410 1$: CMPD  (RO),ACO *EXECUTE THE TEST INSTRUCTION.
gzg 014446 170205 STFPS RS :SAVE FPS AFTER INSTRUCTION.
847 014450 016106 000022 MOV 22(R1) R4 ;GET EXPECTED FPS.

848 *IF INCORRECT SET UP FOR

9 014454 010137 001240 MOV R1.$TMP3 *AN ERROR CALL.

50 014460 010137 001242 MOV R1.$TMP,

51 ow.% 737 000010 001242 ADD no $TMP4

asg 014472 010537 001244 MOV 5,$TMPS

53 014476 010437 001246 MOV cu. "$TMPS

854 014502 020405 CMP R4 .RS :WAS FPS CORRECT?

ass 014504 001410 BEQ 3$ *BRANCH IF YES.

85
2858 014506 026105 000024 CMP 24(R1) RS :WAS THE FPS THE SAME
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TEST # & - CMPD TEST
2859
% : 014512 001003
014514 062701
e 014520 000111

- -
i
wvi
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wh
wh
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%ggk 014570 00076

2886 014572 000000

2887

2888

2889

2890 014602
014602

104412

F 5
PRT B MACRO M1113 20-0CT~81 08:27 PAGE 15-2 SEQUENCE 57

000026

014572
000004
000030
001240
014572 001242

000000 000000

2%:

3s:

4(S:

5%:
6%:
7%:

CMPTMP :

AAADONE :

RSETUP

;AS THE EXPECTED INCORRECT FPS?

2% :BRANCH IF NO MATCH.

#26,R1 :IF THE EKPECTED INCORRECT
;FPS HATCHED THE _RESULTANT FPS

(R1) ;RETURN TO THE ERROR CALL

:IN THE CALLING ROUTINE.

;1 :OTHERWISE REPORT INCORRECT FPS
ccmm RO u FPS WAS CORRECT MAKE SURE
m ﬁéa 0§ ACO WAS NOT AFFECTED BY CMPD.
(R?)*.(RO)+
6$
R3.4$
30(R1) :RETURN

:REPORT ACO MODIFIED BY CMPD
R1,$TMP3
#CRPTMP, STMPS
+
5 :RETURN
0.0,0,0

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

:THE DESIRE TO CHANGE THE SOF TWARE
;VIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).
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CKFPBCO FP11F FLTG PNT PRT B MACRO M1113  20-0CT-81 08:27 PAGE $6 SEQUENCE
TEST # S - DIVD WITH (FSRC=0) AND (BUT FD) TEST

2 ' SBTTL TEST # 5 - DIVD WITH (FSRC=0) AND (BUT FD) TEST

B 2122230222323 3 333233020 R i did ittt dldildl

T*TEST S DIVD WITH (FSRC=0) AND (BUT FD) TEST

o

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

L
':titlttltttttﬁtt.ﬁtltiittttitltt'iiiiiiiittttttttttttt.ﬁt'tti.tt

014604 000004 TSTS:  SCOPE

2

2903
2904 -FIRST TEST DIVD WITH (FSRC=AC=0) AND TRAPS DISABLED.
2905 014606 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2906 014610 012704 040200 BBBO: MOV #40200,R4 “SET UP FPS
sgg; ‘WITH INTERRUPTS
*DISABLED.
2909 014614 170104 LDFPS Ré
2910 014616 012737 015060 000244 MOV #BBBER1,FPVECT:SET UP FOR ANY FP INTERRUPTS.
2911 014624 012737 014644 001236 MOV #8881,$TMP2
291§ 014632 012700 015264 MOV 1.RO sSET UP ACO = 0
2913 014636 172410 LDD (RO) ,ACO
gg}g 014640 012701 015264 MOV #8BBP1,R1 ;FSRC = 0
53;9 014644 174411 BBB1: DIV  (R1),ACO :TEST INSTRUCTION
2918 014646 170205 STEPS RS :GET FPS
5353 014650 170303 STST  R3 “GET FEC
5321 014652 012704 140204 MOV 014ogon.n4 :EXPECTED FPS.
i 014656 020405 CMP R4 R *IS FPS CORRECT.
332‘ 014660 001131 BNE BBBER2 *IF INCORRECT BRANCH.
2925 014662 012702 000004 MOV #.R :EXPECTED FEC.
2926 014666 020203 CMP R2.R *IS FEC CORRECT?
ggg; 014670 001140 BNE BBRER3 *IF INCORRECT BRANCH.
2953 -TEST DIVD WITH (FSRC=0) AND TRAPS DISASLED.
2930 014672 B8B2:
014672 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2931 014674 012704 040200 MOV #40200,R4 *LOAD FPS WITH TRAPS DISABLED.
533 014700 170104 LDFPS R4
2934 014702 015737 014722 001236 MOV #8883, $THP2
2935 014710 012700 015274 MOV #8BBP2 , RO :SET UP ACO OPERAND (NON ZERO).
014714 172410 LDD (RO) ,ACO
2937 014716 012700 015264 MOV n?h RO :FSRC=0
53 014722 174410 88B3: DIVD  (RO),ACO
2940 014724 170205 STFPS RS :GET FPS.
5321 014726 17050; STST  R3 *GET FEC.
53:% 014730 012704 140200 MOV 014o§oo.a4 -EXPECTED FPS.
014734 020405 CMP R4 ,R ;1S FPS CORRECT?
2945 014736 001102 BNE BBBER2 *IF INCORRECT BRANCH.
593? 014740 012702 000004 MOV ¥ R ;EXPECTED FEC.
2948 014744 02020 CMP R2.R ‘WAS FEC CORRECT?
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TEST # 5 - DIVD WITH (FSRC=0)

5369 014746

22 22 2922 2222

015012

FFIPIIIIITY I

AR
=
S

2972 015020
2973 015022

g &

299
v
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&SN

(=lelelelele ]
I e T I )
wvivauaauiuaaiwa
SRReees

001111

et OO =OO O
q: - Do G et
gb
-
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001402
000137

170205
170303
022626

012702
020203
001047

000137

062737

021637
001402
000137

022626
170303
170 ;

H 5
MACRO M1113  20-0CT-81 08:27 PAGE 16-1
AND (BUT FD) TEST

BBBER3

SEQUENCE

sIF INCORRECT BRANCH.

&27 DIVD WITH FSRC=0) AND TRAPS ENABLED.

000200

g

001236

oo
o e
viLa
~n
~
&~

000244

oo
b b
v
o —
~a

015010 BBB6:

037450
1$:

100200

:TRAP HERE IF AN

001236 BBBER1:

1$:

001240

LPERR
MOV
LDFPS
MOV
MOV
LbD

MoV
MOV

DIVD
CFCC

B8R
cMP

JMP

ADD

CMHP
BEQ
JMP

#ZOO.RA

#BBBS , $TMP2
#888P2 , RO
(RO).ACO

#BBB6, FPVECT
#888P1 , RO

(RO) ,ACO

BBBERS
#8BB5+2, (SP)

1$
FPSPUR
RS

R3
(SP)+,(SP)+
g1ogg0.n
BBBER2
2
BBAER3

BBBDONE

{iP).STHPZ
FPSPUR
(SP)+,(SP)+

Rg .STMP4
RO.$STMP?

:1F NOT

gNEXPESTED INTERRUPT OCCUR
:SEE IF

;SET UP THE LOOP ON ERROR ADDRESS.
:SET UP FPS. TRAP ENABLED.

;SET UP ACO OPERAND (NON ZERO).

:SET UP FOR THE EXPECTED INTERRUPT.
:FSRC=0

;TEST INSTRUCTION (SHOULD RESULT IN TRAP).

;G0 REPORT FAILURE, NO TRAP.

;TRAP TO HERE WHEN THE DIVISION BY 0
OCCURS. FIRST SEE IF THE ADDRESS OF
sTHE TRAP IS 2+THE ADDRESS OF THE TEST
:DIVD INSTRUCTION.

THEN =£;DRT AN UNEXPECTED

GET FPS.

:GET FEC.

:RESET THE STACK.

sEXPECTED FPS.

IS FPS CORRECT?

:IF INCORRECT BRANCH.

sEXPECTED FEC.

IS FEC CORRECT?

;IF INCORRECT BRANCH.

;OTHERWISE GO TO NEXT TEST.

THE INTERRUPT OCCURRED
:DURING THE EXECUTION OF THE DIVD
: INSTRUCTION BEING TESTED.

;IF NOT REPORT UNEXPECTED FP TRAP.

sRESET THE STACK.
GET FEC.

:GET FPS,
*EXPECTED FEC.

5%
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TEST # S = DIVD WITH (FSRC=0) AND (BUT FD) TES

S 015130 012737 140200 001246 MOV #140200,$TMP6
015136 104017 28: ERROR  +17 :REPORT (BUT FD) FAILED RESULTING IN AN FP TRAP
*WITH TRAPS DISABLED.
015140 000137 015304 JMP BBBDONE
10 -REPORT FPS IWCORRECT:
11 015144 010537 001242 BBBER2: MOV RS, STMP4
1§ 015150 010437 001244 MOV R4 . $TMPS
13 015154 8100 7 001246 MOV RO.STMP
;31:. 015160 010137 001250 MOV R1.$TMP
15 015164 1o¢o§9 18: ERROR  +2 6
gg;g 015166 000137 015304 JMP
ggu :REPORT rsc INCORRECT :
19 015172 010337 001242 BBBER3: MO R3,$TMP4
35350 015176 010237 001240 nov R2.S$TMP3
101550 010037 001246 MOV RO.STMP
30 § 015 og 010137 001250 MOV R1.STMP
015212 104021 18: ERROR  +21
%z's' 015214 000137 015304 JMP BBBDONE
3026 :REPORT NO TRAP OCCURRED AFTER TRYING TO DIVIDE
3057 *BY ZERO unu ALL TRAPS ENABLED.
3028 o1sz§o 170303 BBBERG: STS R3 :GET FEC.
3029 015222 170205 sms RS *GET FPS.
30 mszg 012737 000004 001242 MOV #%,$TMPS
3031 015232 010337 001240 MOV n ‘STMP
3032 015236 010537 001244 MOV $TMP
3033 015242 012737 100200 001246 MOV nbozoo $TMPG
3034 015250 010037 001250 MoV RO,STMP?
3035 015254 010137 001252 MOV R1.$TMP10
015260 104022 18: ERROR  +22
3037 015262 000410 BR aaeooue

3039 015264 000000 000000 000000 BBBP1: .WORD O g 2.0

%(1) 015274 012345 054321 023456 BBBP2: .WORD  12345,54321,23456,76543

3042

3043

3044 015304 BBBDONE :

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

:SEE IF THE USER HAS EXPRESSED
;THE DESIRE TO CHANGE THE SOF TWARE
:VIRTUAL CONSOLE SWITCH I!EGISI’ER (HAS
:THE USER TYPED CONTROL G?)

3045

3046
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e
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SBTTL TEST # 6 - DIVF TEST

IIi.Q..tﬁiitttitttttt'tt"ttttttttttttttttlIttttt!it..tt.ttt.it

-TEST 6

DIVF TEST

SEQUENCE

tTHIS IS A TEST OF THE DIVF INSTRUCTION. NOTE THAT A SUBROUTINE IS
'gggat}g SET UP THE OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE
o}

' tlittt.ttt!ttttttﬁ.lﬁittt't.l!ittltttt!ittttt*ttt'tt'.ttﬁtt.'..

;CHECK DIVF WITH (AC=0).

TSTb SCOPE
ccc
LPERR
JSR
1$: .WORD
2$%: .WORD
3s: .WORD
48: 2
58: .WORD
6$: ERROR
:TEST DIVF WITH
ccce
LPERR
JSR
1$: .WORD
2$: .WORD
3s: .WORD
4$: 3000
3000
5%: .WORD
6$: ERROR
TEST DIVF WITH
LPERR
JSR
i$: .WORD
%:: .UORB
4$: 1883
1000
5%: .WORD
6%: ERROR
:TEST DIVF WITH
CCCé4:
LPERR
JSR
18: .WORD
%8: .WORD
$: .WORD
4: 8

PC,DIVFSUB
12945 67012

1%345.67012
+23

;SET UP THE LOOP ON ERROR ADDRESS.

sAC
:FSRC

:RES

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

:RESULT BAD.

AC POSITIVE, FSRC POSITIVE AND IN ROUND MODE.

6§655v1z 52
‘0222 125252

40052,125252
+24

;SET UP THE LOOP ON ERROR ADDRESS.
sAC

:FSRC

:RES

:FPS BEFORE EXECUTION.
:FPS AFTER EXECUT]ON.
: ERROR

RESUL
:DIV NORH‘LIZE FAILURE.

AC POSITIVE, FSRC POSITIVE.

it

140200,0
+25

:SET UP THE LOOP ON ERROR ADDRESS.
:AC

sFSRC

:RES

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

:SIGN BAD.

BOTH OPERANDS POSITIVE.

?279%”
54
42

;99 177777

;SET UP THE LOOP ON ERROR ADDRESS.

AC

sFPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.
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3099 015462
§100 015466
i
310§ 015470
o $587
3105 015473
106 01550
3107 015503
3108 01551
3109 015514
3110 015516
3111 015522
3112
3113
3114 015524
015524
3115 0155
3116 0155
3117 0155
3118 015542
3119 015546
3120 015550
31%1 015552
3122 015556
3123
31264
3125 015560
015560
g B
3128 015??3
31%3 015576
3130 015602
3131 015604
313§ 015606
3133 015612
3134
135
3136
3137 015614
015614
1 015613
139 01
140 81
3141 0156
16; 015636
143 015640
144 815642
}65 15646
i
148
149 015650
815650
3150 015652

CKFPBCO FP11F FLYG PNT
TEST # 6 -~ DIVF

TEST
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S
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5%: .WORD

3290.2000

:TEST THE DIVF INSTRUCTION:
Cccs:

PC.DIVFS
1c39 AT7777
1%300.0

40252125252

-] =1
+2%

SEQUENCE

;ERROR RES.

sSET UP THE LOOP ON ERROR ADDRESS.

sAC

:FSRC

;RES

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

sTEST DIVIDE ALGORITHM, TEST ROUND CONSTANT.

(3 ERROR
LPERR
JSR
1$: .WORD
2$: .WORD
3s: .WORD
48: 8
5% .WORD
6$ ERROR
CCC6:
LPERR
JSR
1$: .WORD
2s: .WORD
3s: . WORD
4(S: 8
5%: .WORD
6%: ERROR
:TEST DIVF.
CCcc7:
LPERR
JSR
1$: .WORD
SS: .WORD
$: .WORD
4$: 67
5%: . WORD
6%: ERROR
:DIVF TEST.
CCC8:
LPERR
JSR
1$: .WORD
$: .WORD
$: . WORD
4$: 8
5%: .WORD
6%: ERROR
:DIV
CCC9:

LPERR
JSR

PC.DIVFSUB

64600, 1

ggsoo.o
200'1

3000,3000
+23

e
51343.107070

51543,107070
+26

PC.DIVFSUB

;SET UP THE LOOP ON ERROR ADDRESS.

sAC
sFSRC

sRES

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

;SET UP THE LOOP ON ERROR ADDRESS.

sAC

:FSRC

;RES

2FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
sERROR RES.

;SET UP THE LOCP ON ERROR ADDRESS.

:AC

sFSRC

:RES

;FPS BEFORE EXECUTION.

:FPS AFTER EXECUTION.

:ERROR RES.

:DIDN'T INCREMENT THE EXPONENT
AFTER DIVID NORMALIZATION.

F WITH AC NEGATIVE, FSRC NEGATIVE.

:SET UP THE LOOP ON ERROR ADDRESS.
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3151 01565 1460400
dis 1363 1igsto
gTS& 8152?% 000000
§1SS 15674
159 015672 14005
157 01570 10402
158
159
160 015704
15704 104413
;161 15703 004737
16§ 1571 160077
316 015712 040277
3164 0157 160000
3165 0157 000007
3166 0157 000010
3167 015732 060000
3168 015736 104027
169
3170
3171 015740
015740 104413
3172 015742 004737
3173 015746 040400
3176 015752 140500
3175 015756 140052
3176 015762 000017
3177 015764 000010
gl?B 015766 040052
179 015772 104027
3180
3181
3182
3183 015774
015774 104413
3184 015776 004737
§1BS 016002 060100
186 016006 040300
5187 01cots o000
3189 0160%0 888840
3190 016022 060000
191 016026 104030
19;
19
31946 016030
016030 104413
195 016032 004737
199 16036 060100
}g' }6065 040300
199 012822 5
16054
1 016056
g 16062 104031

PRT B
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140052,125253
+27

C.DIVFSUB
60077,0
0277.0
60000,0

60000,0
+27

POSITIVE AND FSRC

40052,125253
+27

SEQUENCF 63

sAC
sFSRC

;RES
:FPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.
sERROR RES.
:BAD SIGN.

NEGATIVE AND FSRC POSITIVE.

sSET UP THE LOOP ON ERROR ADDRESS.

sAC
JFSRC

sRES

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

:BAD SIGN.

NEGATIVE.
sSET UP THE LOOP ON ERROR ADDRESS.

sAC

sFSRC

JRES

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

:BAD SIGN.

OPERANDS POSITIVE AND TRUNCATE MODE.

PC,DIVFSUB
wigg.t
4030C.2
60000,0
60000.,1
+30

PC,DIVFSUB
60105.1
40300.0
60000, 1

gg?O0.0

;SET UP THE LOUP ON ERROR ADDRESS.

:AC
:FSRC

:RES
sFPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.

JERROR RES.
;TRUNCATION ERROR

WITH POSITIVE OPERANDS AND ROUND MODE.

:SET UP THE LOOP ON ERROR ADDRESS.

:FSRC

:RES

sFPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.
sERROR RES.

sROUND ERROR.
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SEQUENCE

CCCDONE ;GO TO NEXT TEST.

16(R1) ,$TAP10

DIVFSUB. IS CALLED TO SET UP, EXECUTE
ESULT OF A DIVF INSTRUCTION. If IS CALLED THUS:
JSR PC,DIVFSUB
LWORD  X.X :AC_OPERAND
JWORD  X.X *FSRC OPERAND
"WORD  X.X *EXPECTED RESULT
"WORD X *FPS BEFORE EXECUTION
‘WORD X *FPS AFTER EXECUTION
"WORD  X.X *ERROR RESULT
ERROR  +X *RESULT ERROR
*RETURN ADDRESS
ET UP (USING ACO FOR THE AC ). THEN
O THE FPS. THE INSTRUCTION, DIVF IS EXECUTED.
UTION THE RESULT IS CHECKED AGAINST THE
CT RESULT, RES. IF IT IS CORRECT THEN THE FPS
H THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
IT IS REPORTED. IF THE RESULT WAS INCORRECT 17
TH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IF
RESULT MATCHED ERRES THEN CONTROL IS PASSED 1O
AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
LURE IS REPORTED IN DIVFSUB AND CONTROL IS PASSED TO
ERRORS ARE DETECTED THEN DIVFSUB RETURNS CONTROL
MOV (SP)+,R1 -GET A POINTER TO THE ARGUMENTS.
:500.!!0 :SET FD MODE.
R1,R0 :LOAD THE AC OPERAND.
(RO) ,ACO
%(nh.no :LOAD THE FPS
:} $THP2
,‘;‘8 :ESTABLISH A POINTER TO FSRC.
(RO) ,ACO :TEST INSTRUCTION.
Ré& :GET THE FPS.
ogoo.no *SET FD MODE
R
#DIVFT,RO :GET THE RESULT OF THE DIVF.
ACO, (rO)
R1.R2 :SAVE THE DATA IN CASE OF ERROR.
R2.STMP3
#6.R2
R2.$TMP4
#6,R2
%iﬂ?stm
m.mﬁ’
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021061
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CMP (RO) ,10(R1)
BNE 108
000012 CMP 2(RJ) . 12(R1)
BNE 108
cMP 1g(a1) JRé
BNE 1
JMP 26(R1)
108: CMP (R0) ,20(R1)
BNE 118
000022 CMP 2(n0) 22(R1)
BNE 118
MOV R1,R2
ADD #24 ,R2
JMP (R2}
118:
1§s= ERROR  +23
138: JMP  26(R1)
15%:
168:  ERROR  +32
BR 138
000000 DIVFT: .WwORD 0.0,0.0
CCCDONE:
RSETUP

SEQUENCE

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

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

;DOES THE INCORRECT RESUL
:MATCH THE ANTICIPATED INCORRECT RESULT.

;BRANCH IF NO.

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

L
LJ
.

;REPORT RESULT INCORRECT.

sREPORT FPS INCORRECT.

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

:THE DESIRE TO CHANGE THE SOF TWARE
:VIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?).
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177777

000000
000000
000000

177777

LSBTTL TEST # 7 - DIVD TEST

B3 2221240332820ttt t et i a e eIt ittt it it ad i iitdild]

S*TEST 7
]

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

DIVD TEST

SEQUENCE

;*USED TO SET UP THE OPERANDS, EXECUTE THE INSTRUCTION AND CHECK THE RESULTS.
T

E'ttttﬁtttt*ttltttttt*tiiiitttttttttttttttt.l.'ttt.ttttttti.itttt

°glVD TEST WITH POSITIVE OPERANDS AND IN ROUND MODE.

T§17:  SCOPE
bDD1
LPERR
JSR
1$: .WORD
58: .WORD
$: .WORD
43 200
200
5¢: .WORD
6%: ERROR
:gIVD WITH AC
LPERR
JSR
1% .WORD
2% .WORD
33 . WORD
[ 3 207
210
5% .WORD
63 ERROR
:DIVD TEST WITH
LPERR
JSR
1$: .WORD
;g: .WORD
: .WORD
4s: 50
40
5%: . WORD
6%: ERROR
:DIVD WITH AC
DDD4 :
LPERR
JSR
1$: .WORD
;3: .WORD
$: D
4S: go
10
5%: . WORD
6%: ERROR

:SET UP THE LOOP ON ERROR ADDRESS.
sAC

PC n;vosua
34277.,0,0,
40277.0.0.0 ;
342

=]

eV ao :R

“1,-1,-1,-1
+35%

FSRC
[

FPS BEFORE EXECUTION.
FPS AFTER EXECUTION.
ERROR RES.

NEGATIVE AND FSRC POSITIVE IN TRUNCATE MODE.

sSET UP THE LOOP ON ERROR ADDRESS.

Pg DIVDSUB
134277,0,0.0 :
agrose

it et 3
+3%

7§zDIVDSUB

uo3 0‘8’3'3 -
34200,0.6.0 :

L
.
L

§§g00.0.0.1 é

AC
FSRC

RES

FPS BEFORE EXECUTION.
FPS AFTER EXECUTION.
ERROR RESULT.

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

AC
FSRC

RES

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

POSITIVE AND FSRC NEGATIVE IN ROUND MODE.

:SET UP THE LOOP M : ERROR ADDRESS.

553” vgsga1 :
140300,6,6,0 :
134200,0,0,1 :

1%4200.0.0.0 :
+36 s

&
FSRC

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

ROUND ERROR.
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177777

177777

000000

177777

:DIVD TEST.
pDDS :
LPERR
JSR
1$%: .WORD
gs: .WORD
$: .WORD
.WORD
43 7647
7650
5%: . WORD
6%: ERROR

LPERR
JSR
1%: .WORD
%S: .WORD
$: .WORD
.WORD
4 7707
7710
5%: .WORD
6%: ERROR
:DIVD TEST.
pOD7:
LPERR
JSR
1%: .WORD
.WORD
28: .WORD
.WORD
3s: WORD
48: 7717
7700
58: .WORD
6%: ERROR
JMP

L LI LI TETL T
™D
m
w

;SET UP THE LOOP ON ERROR ADDRESS.

0.0 C
o
3535
sFPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.
:}3-1 :-1 5-1 :ERROR RES.

A
:F

AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.

:SET UP THE LOOP ON ERROR ADDRESS.
PC,DIVDSUB
‘835%6060 :égnc
s
| :FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.

"'1 -1 0-1 0-1 :Eﬂﬂm RES.
+3%

P

;SET UP THE LOOP ON ERROR ADDRESS.
p; IVD
170360,170

;AC
170 .178
17 A7 :FSRC
17 170
40200,0,0.,0

;RES

:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
:}3-1,-1.-1 :ERROR RES.

DDDDONE ;GO TO NEXT TEST.

:THIS SUBROUTINE, DIVDSUB, IS CALLED TO SET UP, EXECUTE
"AND CHECK THE RESULT OF A DIVD INSTRUCTION. If

IS CALLED THUS:

JSR PC,DIVDSUB

WORD X, XXX :AC_OPERAND

WORD X, X,X,X :FSRC OPERAND

LWORD X, X, X.X sEXPECTED RESULT
WORD X :FPS BEFORE EXECUTION
WORD X :FPS AFTER EXECUTION
JWORD X, X, X.X :ERROR _RESULT

ERROR  +X ; RE

sRESULT ERROR
sRETURN ADDRESS

67
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3400
340 THE OPERANDS ARE SET UP (USING ACO FOR THE

1 AC OPERAND).
3402 :FPSB IS LOADED INTO THE FPS. THE INSTRUCTION, DIVD

THEN
IS EXECUTED.
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QIR

£
09
e
n
341%
341
;214
15 01701g
16 01701
}; 017016
3219 017020
0 017022
1 017024
g 0170
4 017032
gz 5 017040
? 017042
g: 8 017046
34
3430 017050
2231 017052
_ 3; 017056
343
34 017060
gg 017064
37 017066
38 017070
3439 017074
3440 017100
3441 81710‘
‘i 17110
43 017114
44 017122
45 017126
47 017134
8 017136
9 017142
;:50 017146
51 017152
5§ 017154
;‘ 017156
3455 017160
59 017164
57 017166
58
59 017172
60 017174
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001236

001246
001252

SEQUENCE

;AFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE

SEXPECTED CORR
*IS CHECKED Wi

ZCT RESULT, RES. IF IT IS
TH THE EXPECTED CORRECT FPS

CORRECT THEN THE FPS
FPSA. IF THE FPS WAS

s 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
;ggﬂzbn%F NO ERRORS ARE DETECTED THEN DIVDSUB RETURNS CONTROL

DIVDSUB:
MO

1%:

2%:

108:

ngv (SP)
#200,R0
RO

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

#DIVDT RO
ACO, (RO)

RG,ST
32(R1),$THP10
R1.R2

#20,R2
#DIVDT,.R3

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

RS,2$

32(R1) R4

158

46(R1)

R1,.12
#34,R2

+.R1

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

;SET UP THE ACO OPERAND.

:LOAD THE FPS.

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

;SET FD MODE.

;GET THE RESULT.

:SAVE DATA IN CASE OF ERROR.

;CHECK THE RESULT.

;BRANCH IF RESULT INCORRECT.

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

;WAS INCORRECT RESULT ANTICIPATED?
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b

077 3
010105
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000974
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017540

000044

000046

000000 000000

118:

8

6$:

b b s ey
@ e
. L]

DIVDT:

DDDDONE :

ERROR
JMP

ERROR
BR

RSETUP

#DIVDT,R3
#4 RS
(R3)+, (R3)+
12%
ns 118

‘R2
cal .R2

(R2)
+33
46(R1)
+34

14$
0.0,0,0

:BRANCH IF NO.

;IF _THE INCORRECT RESULT WAS
;ANTICIPATED RETURN TO THE
EgﬁO?NEEPORT IN THE CALLING

;REPORT RESULT INCORRECT.

;REPORT FPS INCORRECT.

;G0 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 67).

SEQUENCE

70
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020034
000000
000000
000000

177777

020034
034435
000000
000000

177777
020034
152243
000000

177777

020034
177
177777

177777
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.SBTTL TEST # 10 - MULF TEST

B 3222222223233 2283222222220 0 R0 R0 itddditaRitatiid il ddddd)

S*TEST 10 MULF TEST

:t

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

. &

B
s AR AR AR AR AN A A AR TR AR RN AR AR AR AR AR A AR AAA AR AR RS

7$T10: SCOPE
:MULF WITH (FSRC=AC=0)

EEET:
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MULFSUB

18: LWORD 0.0 :AC

§s= .WORD 0.0 *FSRC

$: .WORD 0.0 *RES

4s 7517 *FPS BEFORE EXECUTION.
7504 ‘FPS AFTER EXECUTION.

5%: WORD ~=1,-1

6$: ERROR  +37

:MULF WITH (FSRC=0).
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC.MULFS

1$: LWORD 71625, 34435 :AC

28: .WORD 0.0 *FSRC

38: .WORD 0.0 *RES

is: i3 *FPS BEFORE EXECUTION.
A *FPS AFTER EXECUTION.

58: .WORD =1,-1 *ERROR RES.

68: ERROR  +37

:MULF WITH (AC=0)

E:ggz
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MULF SUB

1$: WORD O :AC

gs: .WORD 071625,153443  :FSRC

$: .WORD 0,0 *RES

48 75 *FPS BEFORE EXECUTION.
75 ‘FPS AFTER EXECUTION.

5%: MORD =1,-1 *ERROR RES.

68: ERROR  +37

é??ﬁ' WITH AC POSITIVE AND FSRC POSITIVE IN ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MULF SUB

1$: LWORD  40200,0 :AC

is: ‘WORD 40177.-1 *FSRC

$: ‘WORD 40177.-1 ‘RES

i8: 57 *FPS BEFORE EXECUTION.

:FPS AFTER EXECUTION.
WORD  140177,-1 :ERROR RES.

7
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020034
000000
12525
17777

177777
020034
000000
000000
102000

102000

020034
000000

H
MACRO M1113 20-0CT-81 08:27 PAGE 20-? - SEQUENCE

68: ERROR  +41 ;BAD SIGN.
tgumr WITH AC POSITIVE AND FSRC POSITIVE IN TRUNCATE MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ngLrsue
18: LWORD 401 AL
gs: -WORD 402 o o *FSRC
$: "WORD 40177 *RES
40 *FPS BEFORE EXECUTION.
40 rps AFTER EXECUTION.
5%: .MORD 37777.-1 *ERR
6s: ERROR  +42 ST zsz ro 044 INTO 444 (BUT Y62)
*MUL. NORMALIZATION FAILURE.
é?%k' WITH BOTH OPERANDS POSITIVE NORMALIZE TEST.
LPERR :3ET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MULF SUB
18: LWORD 40100,0 :AC
28: "WORD 40100.0 :FSRC
33: "WORD  40020.0 *RES
48: i2 :FPS BEFORE EXECUTION.
0 “FPS AFTER EXECUTION.
5%: .WORD  42040,0 *ERROR RES.
6$: ERROR  +4 :ST 252 ro 444 INTO 042 (BUT Y62)
“MUL. NORMALIZATION FAILURE.
éEE%' WITH BOTH OPERANDS POSITIVE IN ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR ; w.rsua
18: . WORD :AC
28: -WORD 33652 125252  :FSRC
38: -WORD *RES
is: 7417 *FPS BEFORE EXECUTION.
7400 *FPS AFTER EXECUTION.
58: WORD =1,~1
6$: ERROR  +37 '
éEE%' WITH AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR Ps nglrsua
1$: .WORD $4 :AC
28: -WORD ; ; *FSRC
38: WORD 176 07.102000  :RES
4$: 7 *FPS BEFORE EXECUTION.
10 “FPS AFTER EXECUTION.
78: .WORD 76507.102000 *ERROR RES.
68: ERROR  +41 :BAD SIGN.
g??%’ WITH AC NEGATIVE AND FSRC POSITIVE IN ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.

18: fiﬁnp 140935foua ;AC
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007417 Ss: JMORD  7417,7417 :FSRC
007417 $: "WORD  107417,7417 ‘RES
i 0 *FPS BEFORE EXECUTION.
10 “FPS AFTER EXECUTION.
007417 58: JMORD  7417.7417 *ERROR RES.
68: ERROR  +41 *BAD SIGN.
é&u‘.s WITH BOTH OPERANDS NEGATIVE IN ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
020034 JSR PC ngusue
1% LWORD  144600,0 ;AC
000000 28 "WORD  154000.0 *FSRC
3s: "WORD  60400,0 ‘RES
4$: i7 *FPS BEFORE EXECUTION.
0 ‘FPS AFTER EXECUTION.
000000 5%: .WORD  160400,0 *ERROR RES.
és: ERROR  +41 *BAD SIGN.
égg%: BOTH OPERANDS NEGATIVE IN ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
020034 JSR PC ngbrsue
000000 1$: .WORD  140300,0 :AC
000001 28: .WORD 160000, 1 *FSRC
000002 3s: "WORD 60100,2 ‘RES
48: 10 *FPS BEFORE EXECUTION.
0 . *FPS AFTER EXECUTION.
000001 58: .WORD  60100,1 *ERROR RES.
68: ERROR  +4b *ROUND FAILURE.
é's'e"i.fe WITH AC POSITIVE AND FSRC NEGATIVE IN TRUNCATE MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
020034 JSR PC ,MULFSUB
000001 18: .WORD 1 :AC
000000 28: "WORD 140300,0 SFSRC
000001 3s: "WORD 160100.1 *RES
4$: 7547 *FPS BEFORE EXECUTION.
7550 *FPS AFTER EXECUTION.
000001 58: .WORD  160100,1 ‘ERROR RES.
6s: ERROR  +45 *TRUNCATION ERROR.
sﬁs’%g WITH AC POSITIVE AND FSRC POSITIVE IN ROUND MODE.
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
020034 JSR PC ngu SUB
000000 1$: LWORD  40277.0 :AC
000001 5” JWORD 6 991 *FSRC
000001 $: "WORD  60077.1 *RES
48 14 *FPS BEFORE EXECUTION.
0 *FPS AFTER EXECUTION.
000002 5%: .WORD  60077,2 *ERROR RES.
68: ERROR  +44 *ROUND FAILURE. CONSTANT BAD.

020260 JMP EEEDONE ;G0 TO THE NEXT TEST.
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001236

001246
001252

SEQUENCE

;THIS SUBROUTINEé MULFSUB, IS CALLED TO fET U?f ?gECUTE

“AND CHECK THE RESULT OF A MULF INSTRUCTION. CALLED THUS:
; JSR PC,MULFSUB
3 ACARG: .WORD XX :AC OPERAND
: FSRCARG:.WORD  X.X *FSRC OPERAND
: RES:  .WORD X.X :EXPECTED RESULT
: FPSB: .WORD X *FPS BEFORE EXECUTION
: FPSA: .WORD X *FPS AFTER EXECUTION
: ERRES: .WORD X X *ERROR RESULT
; ERR:  ERROR  +X *RESULT 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 T
"EXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS
‘IS CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
*INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT 'T
*1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. 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
:ggngwr NO ERRORS ARE DETECTED THEN MULFSUB RETURNS CONTROL
MULF SUB: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS.
MOV #200,R0 :SET FD MODE.
LDFPS RO
MOV R1,RO :LOAD THE AC OPERAND.
LDD (rRO) ,ACO
MOV 14(RT) RO :LOAD THE FPS
LDFPS RO
MOV #18,$THP2
MOV R1.R0
ADD #4,R0 :ESTABLISH A POINTER TO FSRC.
18: MULF  (RO).ACO sTEST INSTRUCTION.
STFPS R4 :GET THE FPS.
v :soo.no *SET FD MODE
LDFPS R
MOV FT,.RO :GET THE RESULT OF THE MULF.
STD ACO, (RO)
MOV R1,R2 :SAVE THE DATA IN CASE OF ERROR.
MOV R2.$TMP3
ADD #4,R2
MOV ng,srm.
ADD #4,R2
MOV R2.$TMPS
MOV #MULFT ;we
MOV RG,$TMP
MOV 16(R1),$TMP10
CMP (RO),10(R1) ;1S THE RESULT CORRECT?

74




2 gaoics
33} fE0ecs

3707 § ?2
709 020224
710

3711 020226

216 o

714 020234
3715

3719 020236
3717 0202
3718 020240
3719
3720 020244

3721 020244
3;2% 020246

372

37264 020250

3725

3726 020260
020250
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K
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000002 000012

000016
000026
000020
000002 000022

000024

000026

000000 000000

108:

bt k=3
NN =
L 2.2 ]

oW
“.“ . L .

MULFT:

EEEDUNE :

BNE
CMP
BNE

CMP
BNE
JMP

ERROR
JMP

RSETUP

108 :IF INCORRECT BRANCH.

i(RO).12(R1)

0s

12(R1).R6 ;1S FPS CORRECT?

15% :IF INCORRECT BRANCH.

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

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

11% HATCH THE ANTICIPATED INCORRECT RESULT.

2(R0O) ,22(R1)

118 :BRANCH IF NO.

R1.R2 21T MATCHED SO RETURN TO THE ERROR
REPDRT AT THE CALLING ROUTINE.

#24 ,R2

(R2)

37 JREPORT RESULT INCORRECT.

+

26(R1)
:REPORT FPS INCORRECT.

+40

138

0.,0,0,0

;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?).
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TEST # 11 - MULD TEST

3737 .SBTTL TEST # 11 - MULD TEST

2122222282202 22 23212212223 R R RddRRRaRRiddddidddl)

LRTEST 11 MULD TEST

:t

*«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.

. %

.
IS 2222220222233 33 8333382220332 2 R dididiiidiadiliidddiddl

- 020262 000004 T§T11: SCOPE
§739 :MULD TEST WITH AC POSITIVE AND FSRC POSITIVE.
740 020264 FFF1:
020264 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
P G008 ML RO oo 1e il WANDIOTS | on
74§ 8 go 2 77 177777 177777 §s= -WORD 23;99.-1.-1.-1 *FSRC
3744 8 ;1 023777 177777 177777 38: ‘WORD 23777.=1.=1.-1 :RES
gr&s 2 217 43 217 *FPS BEFORE EXECUTION.
746 020324 ooo;og 200 *FPS AFTER ECECUTION.
3747 020326 023777 177777 000000 5%: .WORD 23777.-1,0.0  :ERROR RES.
104047 68: ERROR  +47 *BAD CONSTANT USED IN ALGORITHM

3748 020336 ;
3749 ;USED 24 INSTEAD OF 56.

3750
3751 :MULD TEST WITH BOTH OPERANDS POSITIVE TRUNCATION TEST.
3752 020340 FFF2:
020340 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3753 020342 004737 020550 JSR PC sgLDSUB
3754 020346 065400 000000 000000 18: WORD 65400,0,0,1 ;AL
3755 ogosso 037577 177777 177777 2%: "WORD 37577.-1.-1.,-2 :FSRC
3756 020366 064777 177777 177777 38: .WORD 64777.-1.=1,-1 :RES
3757 020376 000247 is: 247 :FPS BEFORE EXECUTION.
3758 020400 000240 240 *FPS AFTER EXECUTION.
3759 020402 065000 000000 000000 S5$: _WORD  65000,0,0,0 *ERROR RES.
g;g? 020412 104050 68: ERROR  +50 *TRUNCATION ERROR.
3?65 :""§° TEST WITH BOTH OPERANDS NEGATIVE IN ROUND MODE.
3763 020414 FFF3:
020414 104413 _ LPERR :SET UP THE LOOP ON ERROR ADDRESS.
3764 020416 004737 020550 JSR pg DSUB
3765 0 gg 137577 177777 177777 18: LWORD 137577.-1,-1,-2 ;AC
3766 0 165400 000000 000000 i” -WORD 135400.0 0,1°  :FSRC
767 020442 065000 000000 000000 38: .WORD 65000,0.0.0 *RES
768 3 5¢ 007717 48: 7717 *FPS BEFORE EXECUTION.
769 54 007700 7700 *FPS AFTER EXECUTION.
3770 020456 064777 177777 177777 58: LWORD 64777.-1,-1,-1 :ERROR RES.
;;1 020466 104051 68: ERROR  +51 *ROUND ERROR.
77 :MULD TEST WITH AC POSITIVE AND FSRC NEGATIVE IN ROUND MODE.
3774 020470 FFFé&:
70 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
2775 020472 004737 020550 JSR 9; DSUB
;;g 020476 0175 oogogo 000000 1$: .WORD  17500,0 :AC
7 3 503 1 335 125252 28: JWORD 1 % § 52 ;FSRC
778 020512 12525 1;5 s; JWORD 1 212525
779 020516 103177 177777 177777 38: "WORD 103177.-1,-1,-1 ;RES
780 020526 0002C0 4$: 200 *FPS BEFORE EXECUTION.
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SEQUENCE 77

gr 1 8 5 ogg 10 210 :FPS AFTER EXECUTION.
532 1 000000 000000 S$: .WORD wgzoo.o.o.o *ERROR RES.
i;g‘ 020542 104052 68: ERROR  +5 *ROUND ERROR (BAD CONSTANT).
;gz 020544 000137 021010 WP FFFDONE
im :THIS SUBROUTINE, MULDSUB, IS CALLED TO SET UP, EXECUTE
3;33 "AND CHECK THE RESULT OF A MULD INSTRUCTION. IT IS CALLED THUS:
3790 ; JSR PC,MULDSUB
3791 : ACARG: .WORD X, X,X.X :AC_OPERAND
gni : FSRCARG: .WORD  X.X.X.X *FSRC OPERAND
79 : RES:  .WORD  X.X.X.X *EXPECTED RESULT
gm ; FPSB: .WORD X *FPS BEFORE EXECUTION
795 : FPSA: .WORD X *FPS AFTER EXECUTION
3796 : ERRES: .WORD  X,X,X,X *ERROR RESULT
3797 : ERR:  ERROR  +X *RESULT ERROR
% : CONT : *RETURN ADDRESS
gaoo *THE OPERANDS ARE SET UP (USING ACO FOR THE AC OPERAND). THEN
3801 “FPSB 1S LOADED INTO THE FPS. THE INSTRUCTION, MULD IS EXECUTED.
%g *AFTER THE EXECUTION THE RESULT IS CHECKED AGAINST THE
“EXPECTED CORRECT RESULT, RES. IF IT IS CORRECT THEN THE FPS
3804 *IS CHECKED WITH THE EXPECTED CORRECT FPS, FPSA. IF THE FPS WAS
3805 *INCORRECT THEN IT IS REPORTED. IF THE RESULT WAS INCORRECT IT
3806 1S COMPARED WITH ERRES IN AN ATTEMPT TO ANALYSE THE ERROR. IF
3807 *TME INCORRECT RESULT MATCHED ERRES THEN CONTROL IS PASSED TO
3808 *THE ERROR CALL AT ERR. IF THE INCORRECT RESULT DID NOT MATCH ERRES
3809 *THEN THE FAILURE 1S REPORTED IN MULDSUB AND CONTROL IS PASSED TO
3810 *CONT. IF NO ERRORS ARE DETECTED THEN MULDSUB RETURNS CONTROL
333}1 :TO CONT.
3815 020550 012601 MULDSUB: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS.
3814 020552 012700 000200 v :soo.ao ; ;
333}2 020556 170100 LDFPS
3817 020560 010100 MOV R1,R0 :SET UP THE ACO OPERAND.
3818 172410 LDD (RO) ,ACO
3819 s% 016100 000030 MOV 30(R1).RO :LOAD THE FPS.
g 170100 LDFPS RO
§ 020572 012737 020606 001236 MOV 213, $THP2
0 010100 MOV 1,.R0 :ESTABLISH A POINTER TO FSRC.
g 020602 062700 000010 ADD #10,R0
mg 020606 171010 18: MULD  (RO),ACO :EXECUTE THE TEST INSTRUCTION.
%a 020610 170204 STFPS  Ré :GET THE FPS.
853212 012700 000200 " asoo.no *SET FD MODE.
1 16 170100 LDFPS R
020620 012700 021000 MOV DT,RO :GET THE RESULT.
020624 174010 STD ACO, (RO)
3335 325553 8}31% — gg :5.;1;"3 :SAVE DATA IN CASE OF ERROR.
sa# 020634 062702 000010 ADD #10,R2
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000044

000046

000000 000000

2%:

108:

11%:

—d b od b
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MULDT:
FFFDONE :

ERROR
JMP

ERROR
BR

RSETUP

N
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2 R

(R2)+, (R3)+
108

RS,2$
3;(&1).n4
158

46(R1)
#34,R2
#MULDT ,R3
#4 RS
(R2)+, (R3)+
128

RS,11$
R1.R2

#6d R2

(R2)

+246
46(R1)

+46
148

0.0.0.0

SEQUENCE

;CHECK THE RESULT.

sBRANCH IF RESULT INCORRECT.

;1S FPS CORRECT?
sBRANCH JF INCORRECT.
sRETURN.

;WAS INCORRECT RESULT ANTICIPATED?

;BRANCH IF NO.

;IF _THE INCORRECT RESULT WAS
sANTICIPATED RETURN TO THE
;ERROR REPORT IN THE CALLING
sROUTINE.

;REPORT RESULT INCORRECT.

;REPORT FPS INCORRECT.

;G0 INITIALIZE THE FPS AND STACK; AND
sSEE IF THE USER HAS EXPRESSED

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

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

78
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SEQUENCE

.SBTTL TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE

AR R AR AR AR AT AR RN AAAARAAAA AR AR AR AR AR AR AR AR AR R

Efrssr 12 SEE COMMENT ABOVE FOR TEST TITLE

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

h

1123228222233 3333333222222 2 2R i i id ittt diidliddddidlddd)

T§112: SCOPE
i??gsarLou. WITH EXPONENT OF RESULT = =129

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

1$ _WORD  20200,0 :AC

s "WORD  20000.0 *FSRC

s WORD 0,0 :RES

4$ WORD  =,-1 :ERROR_RES.

5% 0 :FPS BEFORE EXECUTION.
4 ‘FP5 AFTER EXECUTION.

6%: 12 :FEC
-1 ;FLAg

78 ERROR ;}17 *ST 331 TO 155 INTO 115 (BUT FIU)
ERROR  +114

8%:

i??%‘""““' WITH EXPONENT OF RESULT = =193
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,OVUNFNT

18: LWORD 102000 :AC

2%: "WORD  10000.0 *FSRC

38: JWORD 0,0 *RES

48: "WORD  10000.0 *ERROR RES.

58: 5013 *FPS BEFORE EXECUTION.
5004 *FPS AFTER EXECUTION.

6%: 12 :;EEG

78 ERROR  +120 *SETTING FIUV OR FIV CAUSES TRAP

*WITH FIU CLEAR.

BR 8%
ERROR +114

8s:

i?¥§anou. EXPONENT OF RESULT = 128
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR Pa OVUNFNT

18: WORD 6 goo.o :AC

§s= .WORD  60000,0 *FSRC

$: .WORD O 8 RES

4$: -WoRD  60000.0 :ERROR RES.

58: 0 *FPS BEFORE EXECUTION.
5 *FPS AFTER EXECUTION.
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MACRO M1113  20-0CT-81 08:27 PAGE 52-1

SEQUENCE
68: 10 :FEC
) :rLag
78: gznon ;121 *ST 333 TO 136 INTO 116 (BUT FIV).
ERROR +113
8%:
.i(IJ\IIERFLOU. EXPONENT OF RESULT = 130
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,OVUNFNT
18: .WORD  60200,0 :AC
28: .WORD 60200.0 *FSRC
38: WORD 0,0 ‘RES
48: WORD  -1,-1 :ERROR RES.
58: 6011 *FPS BEFORE EXECUTION.
6006 *FPS AFTER EXECUTION.
68: (1)0 3 ecG
78 ERRCR  +122 ssmuc FIUV OR FIU WITH
SFIV CLEAR CAUSES TRAP.
B8R 8s
ERROR  +113
8s: JMP 11IDONE :6G0 TO NEXT TEST.
:THIS SUBROUTINE, OVUNFNT, IS USED TO SET UP THE OPERANDS, EXECUTE
“THE MULF INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
*OPERANDS WHICHM SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL
:TO IT IS MADE THUS:
; ACARG: .WORD X.X AC OPERAND
: FSRCARG:.WORD  X.X :FSRC OPERAND
; RES:  .WORD X.X *EXPECTED nesuu
; ERRES: .WORD  X.X :ERROR RESUL
; FPSB: .WORD X *FPS BEFORE Exzcunon
; FPSA: .WORD X FPS AFTER EXECUTION
: FEC:  .WORD X *EXPECTED FEC
; FLAG: .WORD X :0/-1,0VER/UNDER FLOW FLAG
: ERR ERROR  +X .TRAP "ERROR.
; BR CONT
; ERR2: ERROR  +X :DATA, RESULT ERROR
: CONT: *RETURN ADDRESS
“THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). men
“THE MULF INSTRUCTION IS EXECUTED. IF NO TRAP OCCURS THEN T
*RESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT men THE FPS 1S
*COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNFNT RETURNS CONTROL
“TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNFNT
*REPORTS THIS mwne AND THEN RETURNS TO CONT. IF THE RESULT OF THE
*MULF 1S INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
mncmreo FAILING DATA PATTERN, ERRES. IF THE FAILURE IN
“THE RESULT WAS ANTICIPATED CORRECTLY TO BE mss THEN OVUNFNT
*WILL TRANSFER coumm. TO THE ERROR CALL AT ERR2. OTHERWISE THE
*RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFNT WILL
*REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
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MACRO M1113  20-0CT-81 08:27 PAGE 32-2

SEQUENCE

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

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

1$:
2%:

3s:

4$:

LDFPS

IF THE

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

OVUNFNT :
MOV

MOV
#200,R0
RO

R1,R0
(RO) ,ACO

R2
RZ S;HPB
R2.$5HP6

23(n1) $TMP10
NOVENTT,STMP6

20(R1) ,RO
RO
#18,$THP2
#258 ,FPVECT
R1,RO

s, ‘RO

(RO) ,ACO
Ré

RS

0500 RO
SOVENTT R
ACOi 5
RS, srnP11
lovrgtr RO
116§R2

(R )+.(nz)o
]

R3.3%
25(R1).R4
10s

36(R1)

;REPORT INCORRECT FPS.

(SP)+.R1

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

;LOAD ACO, OPERAND.

;SAVE THE DATA PATTERNS IN CASE OF
RROR.

;LOAD THE FPS.

SETEUP THE FP TRAP VECTOR IN CASE
:COMPUTE THE ADDRESS OF FSRC.

sTEST INSTRUCTION.
;GET FPS.

:GET FEC.

:SET FD MODE.

sGET THE RESULT.
sCHECK THE RESULT.

;BRANCH IF INCORRECT.

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

sRETURN, TEST COMPLETED.
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TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE

4049 385081 000026 108: TST ¥S(R1) ;WAS THE RESULT OVER OR UNDER FLOW?
4820 14& 1002 BNE $ :BRANCH IF UNDERFLOW.
;REPORT FPS BAD AFTER OVERFLOW.

6055 051444 104111 118: ERROR +1M

6056 021446 000771 BR 48

4056 021450 1%3: ;REPORT FPS BAD AFTER UNDERFLOW.
$: ERROR 2112

4057 021450 10411; 1
28;8 021452 00076
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TEST # 12 - SEE COMMENT ABOVE FOR TEST TITLE

SEQUENCE

4061 n;suu INCORRECT.
4 1454 012700 021640 MOV m mn RO :SEE IF FAILURE IS ANTICIPATED
1 101 MOV :FAILURE.
& 1 7 888&1’4. ADD nl nz
4065 021 127 2 MOV 2.R3
14 0 ; 168: (WP (n6)+.(n2>o
4 1474 BNE 17$ :BRANCH IF NOT ANTICIPATED.
1476 077303 08 R3,16$
40:90 15 1010 MOV R1.R2 ;:ERROR WAS ANTICIPATED SO RETURN
4071 0215 702 000034 ADD #34 ,R2 “TO THE ERROR REPORT IN THE CALLING
4072 0215 10237 001236 MOV R2, $TMP2 *ROUTINE.
2’374. 151 112 JMP (R2)
4075 021514 005761 000026 178:  1ST 26(R1) ;RESULT WAS NOT ANTICIPATED
4076 :SO ERROR MUST BE REPORTED HERE.
4077 SFIRST SEE IF ARGUMENTS SHOULD
4078 “HAVE RESULTED IN OVERFLOW OR UNDER
4079 “FLOW BY LOOKING AT THE FLAG.
283‘1’ 021520 001002 BNE 198 *BRANCH IF UNDERFLOW EXPECTED.
t.oag :REPORT RESULT INCORRECT, EXPECTING
4083 021522 104113 188: ERROR +113 *OVERFLOW.
23.915. 0215264 000742 BR 4
l.oog 021556 198: :REPORT RESULT INCORRECT, EXPECTING
4087 021526 104114 208: ERROR +114 *UNDERFLOW.
4088 021530 000740 BR 48
4090 gr AN FP TRAP OCCURS COME HERE.
4091 021532 011602 MOV (SP) ,R2 :GET ADDRESS OF TRAP.
1.095 021534 022702 021350 CMP #2%.R2 ‘WAS THE TRAP DURING THE MULF INSTRUCTION?
4093 021540 001402 BEQ 268" *BRANCH IF YES.
"09":.095 021542 000137 037450 JMP FPSPUR .omenuxke G('! R:epmr A SPURIOUS
:.099 021546 022626 268: (WP (SP)+, (SP)+ .nessr THE STACK.
4097 021550 010237 001236 MOV R2,$THP2 *SAVE DATA FOR ERROR REPORT.
4098 021556 170 STFPS Ré :GET FPS.
4099 021556 170305 STST RS *GET FEC.
4100 8 1560 012700 000200 MOV 0500 RO *SET FD MODE.
4101 515“ 1701 LDFPS R
uog 0 1593 12700 021640 MOV SOVFNTT ao :GET THE RESULT.
4103 0215 mmg STD go (RO}
4104 021574 010537 001254 MOV §TMP11
4105 021600 020561 000024 CMP ns zmm ;WAS THE FEC ANTICIPATED?
2}39 021604 001004 BNE *BRANCH IF NOT ANTICIPATED.
4108 021606 010102 MOV R1,R2 :ERROR WAS ANTICIPATED SO
4109 021610 062702 000030 ADD #30.R2 *RETURN TO THE ERROR REPORT OF THE
4110 *CALLING ROUTINE.
mt 021614 000112 JMP (R2)
mi 021616 005761 000026 278:  T1ST 26(R1) :THE ERROR WAS NOT ANTICIPATED SO
411% *IT MUST BE REPORTED MERE. FIRST SEE IF EXPECTED
4115 *OVERFLOW OR UNDER FLOW.
2”9 021622 001003 BNE 298 *BRANCH IF EXPECTING UNDERFLOW
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LTG PNT PRT B
COMMENT ABOVE FOR TEST TITLE
;REPORT TRAPPED ON OVERFLOW WITH FIv=0
104115 28$: ERROR  +115
000161 000036 JMP 36(R1)
29%: - ;REPORT TRAPPED ON UNDER FLOW WITH FIu=0
104116 308: ERROR +116
000161 000036 JMP 36(R1)
000000 000000 000000 OVFNTT: .WORD 0,0,0.0
I1IDONE :
104412 RSETUP ;GO INITIALIZE THE FPS AND STACK; AND

;SEE IF THE USER HAS EXPRESSED

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

;TEST TITLE:UNDER/OVERFLOW, USING MULD WITH TRAP DISABLED

SEQUENCE

84
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TEST # 13 -~ SEE COMMENT ABOVE FOR TEST TITLE

4142
LATEST 13
cw

H 7
MACRO M1113  20-0CT-81 08:27 PAGE 24

.SBTTL TEST # 13 - SEE COMMENT ABOVE FOR TEST TITLE

I BE 2222232333333 333322202000 00 R R R iRt dd ittt idd il il dld)

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

s*CHECK THE RESULTS.
cw

L
;'ttﬁtt'iitiiltitttti'iti.ttt.ttttttt.tititttt.tl.titttttttittitt

;SET UP THE LOOP ON ERROR ADDRESS.
:FSRC

;RES

;ERROR RES.

;FPS BEFORE EXECUTION.
:F:g AFTER EXECUTION.

;FLAG
;ST 331 T0 155 INTO 115 (BUT FIU)
;ST 115 (BUT FD)

-193

:SET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC

:RES

ERROR RES

*FPS BEFORE EXECUTION.
:rpg AFTER EXECUTION.

.

:FLAG
;SETTING FIUV OR FIV BAD.
:ST 115 (BUT FD)

128

:SET UP THE LOOP ON ERROR ADDRESS.
sAC

:FSRC

- 021652 000004 T$T13: SCOPE
4144 :UNDERFLOW, EXPONENT OF RESULT==129
4145 021654 WK

021654 104413 LPERR
4146 0 1223 004737 022200 JSR PC,OVUNDNT
4147 021 020200 000000 18: .WORD o;ogo
4148 021666 127272 000000 "WORD 127272.0
4149 021672 020000 000000 000000 2%: "WORD 20000,0.0.
4.15001705 000000 000000 000000 3$: .WORD 0,0.0.0
4151 021712 000000 000000 i8: WORD 0.0
415; 021716 127272 000000 "WORD 127272.0
4153 021722 000 5%: 200
4154 021724 000204 204
4155 021726 000012 68: 12
4156 021730 177777 -1
4157 021732 104131 78: ERROR  +131
4158 021734 000401 BR
4159 og1736 104132 ERROR  +132
ﬁ$o1no 8s:
4162 :UNDERFLOW, EXPONENT OF RESULT =
4163 021740 JJ2:

051740 104413 LPERR
4164 021742 004737 022200 JSR PC,OVUNDNT
4165 0;1746 01gzoo 000000 18: LWORD 102000
:.16901752 123456 000000 "WORD 123456,0
4167 021756 010000 000000 000000 2$%: -WORD 15000.6.0.0
4168 021766 000000 000000 000000 3$: .WORD 0,0.0
4169 021776 000000 123456 4$: D 0.0,123456.0
4170 022006 00521 5$: §213
4171 022010 005204 5204
41;; 12 1; 68: 12
41 3 14 17777 -1
4174 16 104133 7 ERROR  +133
4175 02 000401 BR 8s
4176 022022 104132 ERROR  +132
ﬁ;; 022024 8s:
4179 :OVERFLOW, EXPONENT OF RESULT =
4180 0 4 JJJS:

4 104413 LPERR

4181 004737 022200 JSR PC,OVUNDNT
ug 2 osozgg 000000 1$: .WORD eg .0
4183 0 0654 .WORD 65432.C
uuosgl.z 060000 000000 000000 %S: -WORD 300 -0.0.0
4185 022052 000000 000000 000000 3$: .WORD 0.0,0.0

;RES

SEQUENCE
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000000 065432

022610

7
MACRO M1113  20-0CT-81 08:27 PAGE 54-1

SEQUENCE

48: .WORD 0,0,65432,0 ;ERROR RES.
58: 200 :FPS BEFORE EXECUTION.
206 ;FPS AFTER EXECUTION.
68: 10 :FEC
0 :FLAg
78: SEROR ;}34 ;ST 333 TO 136 INTO 116 (BUT FIV)
88 ERROR  +135 ;ST 116 (BUT FD)

j?XERFLOU. EXPONENT OF RESULT = 130

LPERR :SET UP THE LOOP ON ERROR ADDRESS.
-WORD 123322 0

i" WORD  60200,0.0,0 :FSRC

$: .WORD 0,0.0,0 :RES

i$: 'WORD 0.0.125252,0  :ERROR RES.

58$: 6211 :FPS BEFORE EXECUTION.
6206 *FPS AFTER EXECUTION.

68: 10 +FEC
0 JFLAG

78: s:aon ;}36 *SETTING FIUV OR FIV BAD.
ERROR  +135 :ST 116 (BUT FD)

8s: JMP JJJDONE ;GO TO NEXT TEST.

;THIS SUBROUTINE, OVUNDNT, IS USED TO SET UP THE OPERANDS, EXECUTE
sTHE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
‘?SE??"?g ==52H'aﬁgULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL

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

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

; RES:  .WORD X.,X.X.X *EXPECTED RESULT

; ERRES: .WORD  X.X.X.X *ERROR RESULT

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

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

; 8R CONT

: ERR2: ERROR  +X :DATA, RESULT ERROR

: CONT: *RETURN ADDRESS

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

“THE MULD INSTRUCTION IS EXECUTED. IF NO TRAP OCCURS THEN THE

“RESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
“COMPARED WITH FPSA IF THIS TOO 1S CORRECT OVUNDNT RETURNS CONTROL
“TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD T

*REPORTS THIS FAILURE AND THEN RETURNS TO CONT. IF THE RESULT OF TME
“MULD IS INCORRECT, TME INCORRECT RESULT IS COMPARED WITH THE
“ANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

“THE RESULT WAS ANTICIPATED CORRECTLY TO mss THEN OVUNDNT

“WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERWISE THE
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TEST # 13 ~ SEE COMMENT ABOVE FOR TEST TITLE

4 45 :RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNDNT WILL
424 "REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
4244 “IF A TRAP OCCURS (IT SHOULD NOT) THEN OVUNDNT WILL READ THE FEC.
4245 *SHOULD THE FEC MATCH THE ANTICIPATED FEC OVUNDNT WILL
4246 *STORE ALL DATA AND TRANSFER CONTROL TO THE ERROR CALL AT ERR1. IF THE
4247 “FEC IS NOT THE SAME AS THE ANTICIPATED FEC OVUNDNT WILL REPORT
4248 *THE ERROR AND RETURN TO CONT. NOTE THAT OVUNDNT USES THE FLAG
4249 70 TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
“:gg? :UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).
4252 022200 015601 OVUNDNT : MOV (SP)+,R1 GET A POINTER TO THE ARGUMENTS.
4253 022202 012700 000206 MOV :Soo.no :SET FD MODE.
254. 022206 170100 LDFPS R
4256 022210 010100 MOV R1,RO ;LOAD ACO, OPERAND.
2223 022212 172410 LDD (RO) ,ACO
4259 0 g 14 0101% MOV R1,R2 :SAVE THE DATA PATTERNS IN CASE OF
4260 8 16 ow; 001240 MOV R2.$TMP3 *ERROR.
4261 022222 062 o; 000010 ADD #10,R2
4262 0 sz 6 010;3 001242 MOV R2,$TMPG
t.s 0222 o; 000010 ADD #10,R2
4264 0 2%36 010237 001244 MOV ng.ims
4265 022242 016137 000042 001252 MOV 42(R1) ,$TAP10
252? 022250 012737 022600 001246 MOV #OVONTT,STMPG
4268 022256 016100 000040 MOV 40(R1) RO :LOAD THE FPS.
4269 022262 170100 LDFPS RO
4270 022264 012737 022306 001236 MOV #18,8THP2
22;12 022272 012737 022472 000244 MOV 2258, FPVECT ’35'5% a'c"‘ FP TRAP VECTOR IN CASE
4273 022300 010100 MOV R1,RO *COMPUTE THE ADDRESS OF FSRC.
25;;. 022302 062700 000010 ADD #10,R0
25;67 022306 171010 18: MULD  (RO),ACO :TEST INSTRUCTION.
4278 022310 170204 28: STFPS  Ré& ;GET FPS.
4279 022312 170305 STST RS *GET FEC.
4280 022314 012700 000200 MOV :soo.no *SET FD MODE.
4281 022320 170100 LDFPS
:.zog 0 ;322 012700 022600 MOV SOVDNTT RO :GET THE RESULT.
3;3 17401 STD ACO, (RO)
4284 zg 010437 001250 MOV Ré,$THP?
2 85 022334 010537 001254 MOV RS.STMP11
‘2393 340 012700 022600 MOV #OVDNTT,RO :CHECK THE RESULT.
4288 010102 MOV R1,R?2
4289 7o§ 000020 ADD #20 52
4 235 31 703 000004 MOV »% R
2 ) 0 23653 1 % - % %gg».mz)o BRANCH IF INCORRECT
2 § 05 362 077303 S08 R3,3$
4 ozg% 6104 000042 CMP :.sum.m. :WAS FPS CORRECT?
2 02 1002 BNE 108 *BRANCH IF FPS IS INCORRECT.

4298 022372 000161 000056 4$: JMP 56(R1) ;RETURN, TEST COMPLETED.




K 7
CKFPBCO FP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 24-3 SEQUENCE 88
TEST # 13 - SEE COMMENT ABOVE FOR TEST TITLE

:REPORT INCORRECT FPS.

;g %5376 005761 000046 ios: TST 46(R1) ;WAS THE RESULT OVER OR UNDER FLOW?
g 022402 001002 BNE 128 ;BRANCH IF UNDERFLOW.
sREPORT FPS BAD AFTER OVERFLOW.
ln S Ogg 104123 118: ERROR  +123
lo 000771 BR 48

4308 022410 12%: :REPORT FPS BAD AFTER UNDERFLOW.
410 104124 138: Enaon +124
“9 022412 000767 4$
:.31; RESULT INCORRECT.
4313 0 %614 012700 022600 153: MOV lOVDNTT RO :SEE IF FAILURE IS ANTICIPATED
4314 022420 010102 MOV *FAILURE.
4315 022422 062702 000030 ADD nb nz
4316 0 "§ 012703 000004 MOV 4 R3
4317 022432 022022 168:  CMP mbn (R2) +
4318 022434 001007 BNE 17$ :BRANCH IF NOT ANTICIPATED.
2.319 022436 077303 S08 ns 16%
4321 022440 010102 MOV R1.R2 :ERROR WAS ANTICIPATED SO RETURN
4 g 022442 062702 000054 ADD #54 ,R2 “TO THE ERROR REPORT IN THE CALLING
4323 022446 010237 001236 MOV R2,$TMP2 *ROUT INE.
2 z's: 022452 000112 JMP (R2)
4326 022454 005761 000046 178:  T1ST 46(R1) ;RESULT WAS NOT ANTICIPATED
4327 *SO ERROR MUST BE REPORTED WERE.
4328 *FIRST SEE IF ARGUMENTS SHOULD
4 *HAVE RESULTED IN OVERFLOW OR UNDER
4 SFLOW BY LOOKING AT THE FLAG.
g 1 022460 001002 BNE 198 *BRANCH IF UNDERFLOW EXPECTED.
433 nemr RESULT INCORRECT, EXPECTING
4334 022462 104125 188: ERROR +125 *OVERFLOW.
Agss 022464 000742 BR 4
198: :REPORT RESULT INCORRECT, EXPECTING
96 104126 208:  ERROR 0126 *UNDERFLOW.
:.339 470 000740 BR
:._;21 -IF AN FP TRAP OCCURS COME HERE.
4 i 472 011602 25%: MoV ‘3” R2 :GET ADDRESS OF TRAP.
4 474 022702 022310 CMP #2%,R2 *WAS THE mp DURING THE MULF INSTRUCTION?
4 500 ooug; BEQ 263 *BRANCH IF YES.
2 5 022502 000137 037450 JMP FPSPUR otuem!ss s? monr A" SPURIOUS
4 os ozsogg 268: CMP (SP)+, (SP)+ nesn THE STACK.
4 510 01 001236 MOV R2,$THP2 “SAVE DATA FOR ERROR REPORT.
4349 su 170 STFPS  R& SGET FPS.
4350 170305 STST RS *GET FEC.
4351 s 01 000200 MOV ngoo RO *SET FD MODE.
4 sg 506 17 }83 LDFPS
435 506 01 022600 MOV #OVDNTT RO ;GET THE RESULT.
4354 0225 mmg STD Ago (RO
4355 022534 010537 001254 MOV §TMP11




TEST #

338 035300
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Von

“
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022556
5

L 2 T 2t 2t 2t 2t 2

4373 02257
4374 57
4375 574
43;9

4377 022600
4378

4379 022610
022610
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COMMENT ABOVE FOR TEST TITLE

000044

00005¢C

000026

000056

000056
000000 000000

27%:

28$:

29%:
3508:

OVDNTT:

JJJDONE :

7
MACRO M1113  20-0CT-81 08:27 PAGE 56-4

CMP RS,44(R1)

BNE 278
MOV R1,R2
ADD #50,R2
JMP (R2)
ST 26(R1)
BNE 29%
ERROR +127
JMP 56(R1)
ERROR +130
JMP 56(R1)
.WORD 0,0,0,0
RSE TUP

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

sRETURN TO THE ERROR REPORT OF THE
sCALLING ROUTINE.

:THE ERROR WAS NOT ANTICIPATED SO

;1T MUST BE REPORTED HEI!. FIRST SEE IF EXPECTED"

:OVERFLOW OR UNDER
:BRANCH IF EXPGCTING UNDERFLOU

;REPORT TRAPPED ON OVERFLOW WITH FIv=0

;REPORT TRAPPED ON UNDER FLOW WITH FIU=0

s60 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?).

sTEST TITLE:UNDER/OVERFLOW, USING MULF WITH TRAPS ENABLED
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TEST # 14 - SEE COMMENT ABOVE FOR TEST TITLE

4396 .SBTTL TEST # 14 - SEE COMMENT ABOVE FOR TEST TITLE

B 2222222222333 330200300 12 R R dddRddddidddddilillildlld )

TRTEST 14 SEE COMMENT ABOVE FOR TEST TITLE

2®

s*THIS IS A TEST OF THE UNDERFLOW AND OVERFLOW

;*CONDITIONS THAT CAN OCCUR USING THE MULF INSTRUCTION.

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

;* EXECUTE THE MULF INSTRUCTION AND CHECK

s*THE RESULTS. HERE THE PARTICULAR INTERRUPT,

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

;*0CCUR.
%
E:ttltttttttttttttttttt!tttttlt!ttittttttittitttttttt'tttt.ttﬁttt
o 022612 000004 7S$T14: SCOPE
(398 :UNDERFLOW, EXPONENT OF RESULT = =129
4399 022614 KKK1:
022614 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4400 022616 004737 023040 JSR Pa OVUNF T
4401 022622 020123 045676 18: .WORD 123,45676 ;AC
4402 022626 020200 28 -WORD gi 0 *FSRC
4403 022632 000123 o‘uugg?n‘,c 3s "WORD 123.45676 :RES
aeDs 055828 dosooo 1T B B EPSBEFORE EXECUTION
022644 '1’35”” 102004 *FPS AFTER EXECUTION.
4407 022646 00001 6$ 12 “FEC
4408 022650 17777 -1 .-rug
4409 022652 104145 78: ERROR  +145 ST 331 (BUT FIU) NO TRAP.
4410 022654 000401 BR 8s
4411 022656 104144 ERROR  +144
mg 022660 8s:
4414 :UNDERFLOW, EXPONENT OF THE RESULT = =193
4415 022660 KKK3:
022660 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4416 022662 004737 023040 JSR PC,OVUNFT
4417 0 26% 010127 127272 18: WORD  10127.127272  :AC
4418 022672 010200 000000 28: -WORD 182 .0 :FSRC
4419 0 s%o 099127 127272 3s: -WORD 127.127272  :RES
4420 2 177777 177777 4$: WORD ~=1,-1 *ERROR RES.
4421 0 2703 007017 58 7017 *FPS BEFORE EXECUTION.
4 g 022710 107000 107000 *FPS AFTER EXECUTION.
4423 022712 1; 68: 12 SFEC
4424 022714 17777 -1
4425 022716 1046146 78: ERROR  +146 ;ST 137 (BUT FIU) NO TRAP.
4 2720 000401 BR 23
usr 22722 104144 ERROR  +144
ﬁ 8 022724 8s:
u.fg :OVERFLOW, EXPONENT OF THE RESULT = 128
4431 022724 KKK :
724 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
Wﬁ 004737 053040 JSR P 2 UNF T
4 060252 125252 1$: LWORD  60252.125252  ;AC
ta3s 085743 99 999998 . boa 80125252 iRES
4436 022746 1 7; 1;7;7; 48$: WORD  =1,-1 *ERROR RES.
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023040
067654
000000

7654
177777

023452

N 7
MACRO M1113  20-0CT-81 08:27 PAGE 25-1
TEST # 14 -~ SEE COMMENT ABOVE FOR TEST TITLE

;FPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.

:FLA?
:ST 332 (BUT FIV) NO TRAP

sSET UP THE LOOP ON ERROR ADDRESS.

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

FLAG
:ST 133 (BUT FIV) NO TRAP

5%: 1000

101006
6%: ‘1)0 :FEC
78: ERROR  +147

BR 8s

ERROR  +143
8s%:
:OVERFLOW, EXPONENT OF RESULT = 130
KKKS :

LPERR

JSR PC,OVUNFT
18: WORD  60345,67654 :AC
$: -WORD go 00,0 *FSRC
$: "WORD  345.67654 *RES
48: .WORD =1,=1 *ERROR
58: 7015

107002
6%: 60 :FEC
7%: ERROR +150

B8R %

ERROR  +143
8s: JMP KKKDONE

;THIS SUBROUTINE, OVUNFT, IS USED TO SET UP THE OPERANDS, EXECUTE
;THE MULF INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
;OPERANDS WHICH SHOULD RESULT IN EITHER OVERFLOW OR UNDERFLOW. A CALL

:TO IT IS MADE THUS:

SEQUENCE

: ACARG: .WORD  X.X :AC OPERAND
; FSRCARG: .WORD  X.X *FSRC OPERAND

: RES:  .WORD X.X *EXPECTED RESULT

: ERRES: .WORD X.X *ERROR RESULT

: FPSB: .WORD X :FPS BEFORE EXECUTION

; FPSA: .WORD X ‘FPS AFTER EXECUTION

; FEC:  .WORD X *EXPECTED FEC

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

; B8R CONT

; ERR2: ERROR  +X :DATA, RESULT ERROR

; CONT: *RETURN ADDRESS

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

“THE MULF INSTRUCTION IS EXECUTED. IF THE TRAP OCCURS THEN THE

*RESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
“COMPARED WITH FPSA IF THIS T00. IS CORRECT OVUNFT RETURNS CONT

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

*REPORTS THIS FAILURE AND THEN RETURNS TO CONT. THE FEC IS TREATED

“IN THE SAME WAY. IF THE RESULT OF THE

*MULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
TANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN

“THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNFT

*WILL TRANSFER CONTROL TO THE ERROR CALL AT ERR2. OTHERWISE THE

*RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNFT WILL

"REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
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44.93 <IF NO TRAP OCCURS counm IS PASSED TO ERR1.
NOTE THAT IVUNFNT USES THE FLAG
u.95 ‘70 TELL WETHER OR NOT THESE “ARTICULAR OPERANDS WILL RESULT IN
99 SUNDERFLOW (FLAG=-1) OR OVERFLOW (FLAG=0).
gs 3 g 01 985 OVUNFT: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS.
44 01 000200 MOV #200,R0 *SET FD MODE.
170100 LDFPS RO
o1g1 MOV R1,R0 ;LOAD ACO, OPERAND.
17241 LDD (rO) ,AcO

i 5
i

1o1g; MOV R1.R2 :SAVE THE DATA PATTERNS IN CASE OF
sgg 1 ; 001240 MOV az STMP3 “ERROR.

45 § ; 000004 ADD R2

4 ; 001242 MOV nz.srnp4

4 ; 880004 ADD R2

4510 76 0102 1244 MOV srnrs

4511 1o§ 0131 7 23 001252 MOV 2 (R1),$TMP10

2;}; 023110 012737 023442 001246 MOV SOVFTT.STMPE

2;}; g }13 ?;8100 000020 fggps zg¢n1) RO :LOAD THE FPS.

4ﬂ$81% W?? g?“ 001236 MOV #18,$TMP2

23}3 132 012737 023156 000244 MOV #508, FPVECT :3Ersgzogus FP TRAP VECTOR IN CASE
4519 053140 012188 MOV R1,RO *COMPUTE THE ADDRESS OF FSRC.

2;2? 023142 062700 000004 ADD #4 RO

45 g 85§168 171010 18: MULF  (RO),ACO :TEST INSTRUCTION. SHOULD CAUSE TRAP.
22 3 150 170000 28: CFCC

ﬁg 5 023152 000137 023402 JMP 25$ ;FAILURE, NO TRAP.

45 ? 0 123 81160 508: MOV (SP) ,R2 :TRAP TO HERE AND SEE IF THE PC OF THE
4528 0 0227 023150 CMP R2, 428 STRAP WAS THAT OF THE MULF INSTRUCTION.
4529 023164 142; BEQ 51% *BRANCH IF YES.

:g 1 023166 137 037450 JMP FPSPUR :OTHERWISE REPORT SPURIOUS FP ERROR.

45 172 o;s 52 518:  CMP (SP)+,(SP)+ :RESET THE STACK

45 176 1 STFPS R4 *GET FPS.

45 176 170305 STST RS *GET FEC.

4§ % 012700 000200 MOV asoo RO *SET FD MODE.

4 1701 LDFPS R

45 012700 023442 MOV novrrr RO :GET THE RESULT.

45 1 17‘019 STD 0, (RO)

45 14 01 001250 MOV it

2552? 023220 010537 001254 MOV ns srnm

25&; 3 4 } ; 023442 =3¥ :ovrrr RO :CHECK THE RESULT.

4 78 000010 ADD 016 nz

4545 703 000002 MOV

4 4 0 3s: CMP (n6>+ (R2)+

454 44 001 BNE 158 :BRANCH IF INCORRECT.

2223 46 077303 S08 R3,3$
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gt
4331 G53aes
4

4559 o%g
i
Z’;’ ga3s
8 e

4378

65764 0 331
65 5 0 3
65 0

45 0
4 0

4 8

4582 023324
4583 0

4586 0

4585

45

4 4
2 023346
4?33 0 SSg
4591 02335
4592 0

4593 0

459

4595 023364
45

459

45

45

4600 023370

3372
4604 023374
4605
4606 023376

6104
1014

SO
§-3
-

080
—s NN

oN
32

—
R
~O -y

88 3
g

-
§§
[= 0 o
AN =

a3

0O
ot —
on

Sk

ISR
NWUINNS

S8R3353

000022

000024
000036

000026

000026

023442

000014
000002

001236

000026

4S:

o

6$:

7$:
8$:

:RESULT
1ss:

16$:

17%:

18$:

MACRO M1113  20-0CT-81 08:27 PAGE 55-3

CMP 25(a1).n4
BNE 108

CMP §4(n1).ns
BNE $

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

ERROR  +137

BR 4

ERROR +140

BR 48
INCORRECT FPS.

ST 26(R1)

BNE

ERROR  +141

BR 48

ERROR +142

BR 48
INCORRECT.

MOV cov r RO
MOV

ADD c1l nz
MOV 2R3

CMP (u61+.(nz>+
BNE 17$

S08 R3, 168
MOV R1.R2
ADD #34 ,R2
MOV R2,$TMP2
JMP (R2)

ST 26(R1)
BNE 198
ERROR  +143

B8R 4

19%:

SEQUENCE

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

:1S FEC CORRECT?
:1F _INCORRECT BRANCH.
;RETURN, TEST COMPLETED.

;WAS THE RESULT OVERFLOW OR UNDERFLOW?
:BRANCH IF UNDERFLOW.

;REPORT BAD FEC ON EXPECTED OVERFLOW.

;REPORT BAD FEC ON EXPECTED UNDERFLOW.

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

:REPORT FPS BAD AFTER OVERFLOW.

;REPORT FPS BAD AFTER UNDERFLOW.

sSEE IF FAILURE IS ANTICIPATED
AILURE.

;BRANCH IF NOT ANTICIPATED.

;ERROR WAS ANTICIPATED SO RETURN
;gu}?sefﬁlﬂﬂ REPORT IN THE CALLING

sRESULT WAS NOT ANTICIPATED

2SO ERROR MUST BE REPORTED HERE.
:FIRST SEE IF ARGUMENTS SHOULD

:HAVE RESULTED IN OVERFLOW OR UNDER
:FLOW BY LOOKING AT THE FLAG.
:BRANCH IF UNDERFLOW EXPECTED.

sREPORT RESULT INCORRECT, EXPECTING
;OVERFLOW.

sREPORT RESULT INCORRECT, EXPECTING
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000200
023442

001250
001254

000030

000000

D 8
MACRO M1113  20-0CT-81 08:27 PAGE 25-4

208:

355."0 '

000000 OVFTT:
KKKDONE :

ERROR  +144 s UNDERFLOW.

BR 4%

P TRAP OCCURS COME HERE.

STFPS R‘ ;GET FPS.

STST :GET FEC.

MOV 0200 RO :SET FD MODE.
LDFPS RO

MO #OVFTT RO sGET THE RESULT.

v
STD ACO, (RO)
MOV RG,$TMP7

MOV RS .STMP11

R2 ;ERROR WAS ANTICIPATED SO
ADD l36 R2 :RETURN TO THE ERROR REPORT OF THE
» (R2) :CALLING ROUTINE.

.mo o.o'ooo

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?).

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

SEQUENCE
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02400
12727
045454
127272

045454
177777

15528
12525
1

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

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

f AR RRARAARRARAAARARNRERCERAEEAAARAAARAAARRAARO AR AR AR AR R AR

S2TEST 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 UuP
:*THE OPERANDS, EXECUTE THE MULD INSTRUCTION AND CHECK THE RESULTS.

. %

B 122222223323 331333200 3d R i i iiddiddidddddidid it idddddl)

T§T15: SCOPE
{Ef?‘"'L°"' EXPONENT OF RESULT = =129
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC 2vunor
18 .WORD zog i 125;5; :AC
-WORD 1232&22
ogogoo §" -WORD zg; 0,0,0,0 :FSRC
177777 38: ‘WORD 177.-1.=1.=1  :RES
4$: ‘WORD 177.-1 :ERROR RES.
‘WORD  125252,125252
5%: 2200 :FPS BEFORE EXECUTION.
102204 “FPS AFTER EXECUTION.
68: 12 FEC
-1 *FLAG
78: s:aoa ;;sr *ST 331 (BUT FIU) NO TRAP.
- ERROR  +160 ;ST 155 (BUT FD)
igrgzanou. EXPONENT OF THE RESULT = =193
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC gvuuor
18: LWORD 10 7.1;7;72 :AC
-WORD 3.45454
000000 2$: WORD 1 Jgg :FSRC
3s: -WORD 1 .1; g 2  :RES
-WORD *45454
177777 4$: WORD ~1,=1,=1,-1 :ERROR RES.
58: 7217 :FPS BEFORE EXECUTION.
107200 *FPS AFTER EXECUTION.
6%: 12 JFEC
- *FLAG
78: ERROR  +161 *ST 137 (BUT FIU) NO TRAP.
BR 28
ERROR +156
8$:
igrsanou. EXPONENT OF THE RESULT = 128
525"" :SET UP THE LOOP ON ERROR ADDRESS.

;
i

1

VUNDT
£173838,  if

P :FSRC
gé.o 0.0  :FSRC
=f,=1,-1 :RES

s 08
099999 43:  :WoRD 160

SEQUENCE
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4684 177 177777 48: LWMORD  100177,-1 :ERROR RES.
5 0 1 52 125252 WORD 1 zsz 125252

74 58: 1203 :FPS BEFORE EXECUTION.

2& 76 101216 101216 *FPS AFTER EXECUTION.
10 68: ao T rec

2333 10416 78: ERROR  +162 .-sr §33 (BUT FIV) NO TRAP.
4691 0237 01 B8R 8s
4693 71 104163 ERROR +163 :ST 700 (BUT FD).
‘423‘ 712 8s:
4695 :OVERFLOW, EXPONENT OF THE RESULT = 130
4696 02371 (LL&:

71 10441; LPERR :SET UP THE LOOP ON ERROR ADDRESS.
4697 023714 004737 024002 JSR g
ug ;45 067654 18: . WORD o;& mst. :AC
4.%0 724 056765 045676 -WORD s :.sm
4 000000 2$: -WORD 2 :FSRC
4701 02374 $: -WORD 2?65 :RES
4 g 744 0 79 5 s% ‘WORD 56765,45676
4 750 177777 177 177777 4$: ‘WORD  =1,=1.=1,=1 :ERROR RES.
";3‘ 7?3 7215 58: 7215 *FPS BEFORE EXECUTION.
4705 023762 107202 107202 *FPS AFTER EXECUTION.
4 3 764 10 68: 1 SFEC
4 ;36 0 :FLAG
47 3 g 104164 78: ERROR  +164 ST 133 (BUT FIV) NO TRAP
47 772 000401 B8R 8s
4710 023774 104155 ERROR  +155
g} 1 023776 000137 024414 8%: JMP LLLDONE
m% :THIS SUBROUTINE, OVUNDT, IS eo TO SET UP THE OPERANDS, EXECUTE
471% “THE MULD INSTRUCTION AND CHECK THE RESULTS OF AN INSTRUCTION WITH
4715 *OPERANDS WHICH SHOULD n:suu mm OVERFLOW OR UNDERFLOW. A CALL
4716 STO IT IS MADE THUS:

717 :
4718 H ACARG: .WORD  X.X.X.X :AC OPERAND
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TEST # 15 - SEE COMMENT ABOVE FOR TEST TITLE
4720 ; FSRCARG: .WORD  X,X,X,X :FSRC OPERAND
4721 : RES:  .WORD X.X.X.X SEXPECTED nesuu
47 g : ERRES: .WORD  X.X.X.X *ERROR RESULT
47 : FPSB: .WORD X *FPS BEFORE EXECUTION
4724 : FPSA: .WORD X :FPS AFTER EXECUTION
4725 ; FEC:  .WORD X SEXPECTED FEC
4 ? : FLAG: .WORD X :0/=1,0VER/UNDER FLOW FLAC
47 : ERR1: ERROR  +X “TRAP” ERROR.
4728 ; BR CONT
47 : ERR2: ERROR  +X :DATA, RESULT ERROR
2; 1 : CONT : *RETURN ADDRESS
47 *THE OPERANDS ARE SET UP (USING ACO AS THE ACCUMULATOR). THEN
4 ‘THE MULD INSTRUCTION IS EXECUTED. IF THE TRAP OCCURS THEN THE
47 ‘RESULT IS CHECKED AGAINST RES. IF THE RESULT IS CORRECT THEN THE FPS IS
4735 *COMPARED WITH FPSA IF THIS TOO IS CORRECT OVUNDT RETURNS CONTROL
4736 “TO THE CALLING ROUTINE AT CONT. IF THE FPS IS BAD OVUNDT
:.;g *REPORTS THIS FAILURE AND THEN RETURNS TO CONT. THE FEC IS TREATED
*IN THE SAME WAY. IF THE RESULT OF THE
4739 TMULF IS INCORRECT, THE INCORRECT RESULT IS COMPARED WITH THE
4740 TANTICIPATED FAILING DATA PATTERN, ERRES. IF THE FAILURE IN
4741 *THE RESULT WAS ANTICIPATED CORRECTLY TO BE ERRES THEN OVUNDT
474 *WILL TRANSFER CONTROL TO THE ERROR CALL AT E OTHERWISE THE
474 *RESULT WAS INCORRECT BUT WAS NOT ANTICIPATED AND OVUNDT WILL
4744 “REPORT THE FAILURE AFTER WHICH CONTROL WILL BE PASSED TO CONT.
4745 *IF NO TRAP OCCURS comon. xs PASSED TO ERRT.
474 *NOTE THAT OVUNDNT USES THE FLAG
474 *TO TELL WHETHER OR NOT THESE PARTICULAR OPERANDS WILL RESULT IN
2;23 “UNDERFLOW (FLAG==1) OR OVERFLOW (FLAG=0).
4750 024002 012601 OVUNDT: MOV (SP)+.R1 :GET A POINTER TO THE ARGUMENTS.
4751 024004 012700 000200 MOV 5 00,R0 *SET FD MODE.
4.7;; 024010 170100 LDFPS R
4754 024012 010100 MOV :LOAD ACO, OPERAND.
4;;2 024014 172410 LDD (n(».Aco
4757 024016 01o1g; MOV R1.R2 :SAVL ~ DATA PATTERNS IN CASE OF
4758 024 ow; 001240 MOV nf “$TMP3 : "
4759 024024 062 o; 000010 ADD 0,r2
4760 024030 010237 001242 MOV imu.
4761 o 4034 ; 000010 ADD 6
4762 024040 010237 001244 MOV s
47 4044 omgr 001252 MOV 4 m).srmo
ggg 4052 012737 024404 001246 MOV #OVDTT.STMPS
4766 024060 016100 000040 MOV l.8um.no :LOAD THE FPS.
4767 024064 1701 LDFPS R
4768 024066 01373 024110 001236 MOV #18,$THP2
2;93 024074 012737 024120 000244 MOV #508,FPVECT (s"s:rfup THE FP TRAP VECTOR IN CASE
4771 024102 010100 MOV R1,R0 “COMPUTE THE ADDRESS OF FSRC.
:.7 024104 062700 000010 ADD #10,R0
l.m 024110 171010 18: MULD  (RO),ACO :TEST INSTRUCTION. SHOULD CAUSE TRAP.
4775 024112 170000 28: CFCC

4776
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50%:

51s:

3s:

A ¥

:REPORT
§s:

6$:

H
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JMP 25$

MOV (SP) .R2
CMP R2,#2%
BEQ %

JMP

CMP (SP)+,(SP)+
STFPS R4

STST RS

MOV #200,R0
LDFPS RO

MOV #OVDTT RO
STD ACO, (RO)
MOV R4, $TMP?
MOV RS.$TMP11
MOV #OVDTT,RO
MOV R1,.R2

ADD #20,R2
MOV #4 R3

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

S08 R3,3$

cMP 4s(n1).n4
BNE 108

cMP 44(R1) RS
BNE 13

JMP 56(R1)
INCORRECT FEC.
ST &g(n1)
BNE 7

ERROR  +151

BR 43

ERROR  +152

BR 43
INCORRECT FPS.
ST 46(R1)
BNE 12$
ERROR +153

B8R 43

ERROR  +154

BR 4$

sRESULT INCORRECT.

;FAILURE, NO TRAP.

;TRAP TO HERE AND SEE IF THE PC OF THE
:TRAP WAS THAT OF THE MULF INSTRUCTION.

51 “BRANCH IF YES.
FPSPUR :OTHERWISE REPORT SPURIOUS FP ERROR.
:RESET THE STACK

‘GET FPS

‘GET FEC.
*SET FD MODE.

;GET THE RESULT.

sCHECK THE RESULT.

;BRANCH IF INCORRECT.

;WAS FPS CORRECT?

;BRANCH IF FPS IS INCORRECT.
;1S FEC CORRECT?

:IF _INCORRECT BRAN
sRETURN. TEST COMPLETED.

sWAS THE RESULT OVERFLOW OR UNDERFLOW?
sBRANCH IF UNDERFLOW.
sREPORT BAD FEC ON EXPECTED OVERFLOW.

;REPORT BAD FEC ON EXPECTED UNDERFLOW.

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

;REPORT FPS BAD AFTER OVERFLOW.

sREPORT FPS BAD AFTER UNDERFLOW.

SEQUENCE
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TEST # 15 - SEE COMMENT ABOVE FOR TEST TITLE

4834 024 93 81 700 024404 158: MOV #OVDTT,RO :SEE IF FAILURE IS ANTICIPATED
4835 024 1010 MOV R1,R2 *FAILURE.
48 3 4274 06 78 000030 ADD #30,R2
48 4 012703 000004 MOV #% R3
8 4 85 022 168: CMP RO+, (R2)+
4839 024 1007 BNE 17$ :BRANCH IF NOT ANTICIPATED.
‘4329 024310 077303 S08 R3,16$
w.g 024312 01010 MOV R1,R2 :ERROR WAS ANTICIPATED SO RETURN
484 3 4314 gogrg 000054 ADD #54 ,R2 :TO THE ERROR REPORT IN THE. CALLING
4844 024320 010237 001236 MOV R2,$TMP2 *ROUTINE.
. 4845 0243264 000112 JMP (R2)
! 9 024326 005761 000046 178:  1ST 46(R1) ;RESULT WAS NOT ANTICIPATED
8 :SO ERROR MUST BE REPORTED HERE.
4849 ‘FIRST SEE IF ARGUMENTS SHOULD
4850 “HAVE RESULTED IN OVERFLOW OR UNDER
4851 *FLOW BY LOOKING AT THE FLAG.
gggg 024332 001002 BNE 198 *BRANCH IF UNDERFLOW EXPECTED.
4854 ;REPORT RESULT INCORRECT, EXPECTING
4855 024334 104155 188:  ERROR  +155 *OVERFLOW.
23;9 024336 000733 BR 48
58 024340 198: :REPORT RESULT INCORRECT, EXPECTING
59 8 4340 104156 208: ERROR +156 *UNDERFLOW.
4."32? 4342 000731 BR 4
m»g -IF NO FP TRAP OCCURS COME HERE.
4863 024344 170204 258:  STFPS Ré& :GET FPS.
4864 0 43«. 170305 STST RS *GET FEC.
4865 024350 012700 000200 MOV csoo.ao *SET FD MODE.
84354 170100 LDFPS R
m'°9 4356 012700 024404 MOV #OVDTT,RO :GET THE RESULT.
4,868 024 174010 STD ACO, (rRD)
9 024364 omgr 001250 MoV RG,$TMP7
:."a"r'o 0 :.gro 010537 001254 MOV RS.STMP11
4871 024374 010102 MOV R1.R2 :ERROR WAS ANTICIPATED SO
4872 024376 062702 000050 ADD #50,R2 *RETURN TO THE ERROR REPORT OF THE
48 *CALLING ROUTINE.
23;;. 024402 000112 JMP (R2)
23;9 024404 000000 000000 000000 OVDTT: .WORD 0,0.0,0
4878 024414 LLLDONE :
024414 104412 RSETUP GO INITIALIZE THE FPS AND STACK: AND

:SEE IF THE USER HAS EXPRESSED

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

gaEES
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48N

024416

489
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024420 104413

4895 0 :‘4 2 7

-
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SBTTL TEST # 16 - MODF TEST

tttt.ttittt'tttt.ttt.i'tt'tttﬁtt'tttltttti..Itti!ttttitttt'ﬁttt

*TEST 16 MODF TEST

tTHlS 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.

ttﬁttltiittttt'lt.tiittitiilttititttltﬁtttttttll.lﬁtt...tltttti

t8716: SCOPE
:MODF WITH (FSRC=AC=0)
GGG1:
LPERR
JSR ¢ ,MODF SUB
18: .WORD 8.6
s: .mb Oo
$: .WORD 0,0
4$: WORD 0.0
5$: WORD  =1,-1
6S: "WORD =1.=1
78: 23
8s: ERROR  +56
BR 9%
ERROR +57
9%:
MODF TEST, WITH (FSRC=0)
LR
1$: . WORD 153’32 76543
$: .WORD
oo
5$: -WORD 12&56 76543
6S: WORD  ~1,-1
7%: ?
8s: ERROR  +56
BR 9;
ERROR +57
9%:
:MODF TEST WITH (AC=0)
GGG3:
LPERR
JSR MODF SUB
1$: .WORD g
$: .WORD 6 43,21234
$: .WORD
4$: .WORD
5%: -WORD
$: WORD -1.-1
$: z

sSET UP THE LOOP ON ERROR ADDRESS.

sAC

:FSRC

:FRACTIONAL RES.

: INTEGER RES.

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

sAC V 1 <= ZERO FAILED.

;SET UP THE LOOP ON ERROR ADDRESS.
AC

s FSRC

;FRACTIONAL RES.

; INTEGER RESULT.
:ERROR FRACTIONAL RES.
:ERROR INTEGER RES.
:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.
:STORE ZERO FAILURE.

;SET UP THE LOOP ON ERROR ADDRESS.
sAC

sFSRC

FRACT]M RES.

s ERROR * GE
:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.

SEQUENCE
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49 &
s
4939 084610
4940

6941

4942 024610
461%

461

461

S
494 4 g
22
(348 0566
4950 4648
4951 02465
4952 024652
4953 024654
4954 024656
4955 024660
4958
4957
4958 024660
024660
4959 g 4662
361 oaters

38 gadtis

4965 026712
4966 024716
4967 024720
4968 024722
4969 024724

4970 0247
4371 0247

973

497

4974 024730
4730

CKFPBCO FP11F FLTG PNT PRT B
TEST # 16 - MODF TEST

10405?

046252 125252
040 050000
000013
000004
104053
000401
104060
104413
004737 025504
077652 125252
040 000000
077777 177777
077652 125252
040300 000000
000000
000004
104053
000401
104060

K 8
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:MODF TEST WITH
GGG4:

9%:
:MODF TEST WITH
GGGS:

0s:

ERROR
BR
ERROR

LPERR
JSR

. WORD
WORD
WORD
WORD

g
2 S8
oo

MEs=de & 2 o »
D W

3" sEEE
g ooo

™m
it
E

SEQUENCE

+53 ;RES.BAD
9s

+57

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

463"3°122352 ;AC

sFSRC

:FRACTIONAL RES.

: INTEGER RES.

:ERROR FRACTIONAL RES.
:ERROR INTEGER RES.
:FPS BEFORE EXECUTION.
2PS13FTER EXECUTION,

66552 125252

+53
9%
+60

EXPONENT OF THE RESULT = 127

P £s sSET UP THE LOOP ON ERROR ADDRESS.
7§§E§?12 252 sAC
40300,0 +FSRC

sFRACTIONAL RES.

s INTEGER RES.

:ERROR FRACTIONAL RES.
:ERROR INTEGER RES.

:FPS BEFORE EXECUTION.
:FPS AFTER EXECUTION.

7771
77652.125252
40300.0

+53
9s
+60

EXPONENT OF RESULT = 25

PC GSDFSUB :SET UP THE LOOP ON ERROR ADDRESS.
o3 :AC

4830

FSRC
:FRACT IONAL RES.

0
43%38,1 : INTEGER RES.
4 .0 :ERROR FRACTIONAL RES.

ot g :ERROR INTEGER RES.

:FPS BEFORE EXECUTION.

61 FPS AFTER ‘XECUTION.

+

98 OR STougs 10 0"8 INTO 150.
+54

101
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TEST # 16 - MODF TEST

4990 :MODF  TEST WITH EXPONENT OF THE RESULT = 24
4991 025000 6667:
8 sggg 104.41; LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
:.99; 5 737 025504 JSR PC ,MODF SUB
499 ggog 1 18: .WORD t.sgo A :AC
4994 1 $: WORD  40340°n *FSRC
4995 02501 108 000000 $: -WORD -.wug.o :FRACTIONAL RES.
4 50 14 1 48: "WORD  46140.1 *INTEGER RESULT.
499 58 : "WwORD 0,0 :ERROR FRACTIONAL RES.
4998 gg 1 17 6$: ‘WORD ~1,-1 “ERROR INTEGER RES.
4999 000000 78: 0 *FPS BEFORE EXECUTION.
5000 8 504 0828220 0 *FPS AFTER EXECUTION.
5001 025042 1 8s ERROR  +62 ‘BAD CONSTANT USED (NOT 24)
‘OR ST 525 TO 150 INTO 050
025044 000401 98
5004 025046 104054 ERROR  +54
5005 025050 98:
5009 :MODF TEST WITH EXPONENT OF THE RESULT = 10
5008 025050 6GG8:
025050 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5009 025052 004737 025504 JSR P ngorsua
5010 025056 042577 177777 18 .WORD  42577,-1 :AC
5011 025 040200 $ .WORD  40200.0 *FSRC
smg so;s 040177 176000 $ "WORD 40177.176000  :FRACTIONAL RES.
5013 025072 o:.;sn 4 4$ "WORD 42577.140000  :INTEGER RES.
5014 025076 177777 177777 13 "WORD ~1,-1 *ERROR FRACTIONAL RES.
5015 025102 177777 177777 WORD  =1.=1 *ERROR INTEGER RES.
5019 025106 000000 78 0 *FPS BEFORE EXECUTION.
5017 025110 000000 0 *FPS AFTER EXECUTION.
5018 025112 104053 8s ERROR  +53
5019 025114 000401 BR 9%
5020 025116 104054 ERROR  +54
ggy. 025120 9%:
5023 :MODF TEST WITH THE EXPONENT OF THE RESULT = 10
5024 025120 6669:
025120 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5025 025122 004737 025504 JSR PC ”o"&o
9 8 5133 mssrr 140001 1$: .WORD 455 ,140001  :AC
5132 040200 000000 5’: .WORD 40200, :FSRC
8 0 5133 034 000000 JWORD 34600, *FRACTIONAL RES.
5142 042 140000 "WORD 42577.140000  :INTEGER RES.
50 sug 099999 5 .WORD 0,0 SERROR FRACTIONAL RES.
5031 025152 1 177777 WORD =11 *ERROR INTEGER RES.
50 5156 000000 0 *FPS BEFORE EXECUTION.
50 5160 0 *FPS AFTER gx CUTION.
%0 5162 10406 8s ERROR  +63 *ST 532 TO 122 INTO NORMALIZE.
5035 025164 000407 BR 98
50 5196 104054 ERROR  +54
558 $170 9s%:
50 :MODF TEST WITH EXPONENT OF THE RESULT = 9
5040 025170 66610:
025179 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5041 025172 004737 025504 JSR PS "9"3%00
5042 025176 042377 100000 1$: LWORD 42%377.1 :AC
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CKFPBCO FP11F FLTG
TEST # 16 - MODF TEST
5043 $: .WORD  40200,0 :FSRC
5044 $: ‘WORD O g *FRACTIONAL RES.
5045 i$: "WORD 42377.100000  :INTEGER RES.
501.9 5$: WORD  ~1,-1 *ERROR FRACTIONAL RES
504 9:: ‘WORD =1.=1 *ERROR INTEGER RES.
soss $: i3 *FPS BEFORE EXECUTION.
504 4 “FPS AFTER EXECUTION.
5050 8s: ERROR  +53
5051 BR 9%
sos; ERROR  +54
ggg‘ 9%:
5055 :MODF TEST WITH EXPONENT OF THE RESULT = 0
5056 40 66611:
40 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5057 42 004737 025504 JSR PC ,MODF SUB
5058 "S 040177 177777 18: LWORD 40177,-1 :AC
5059 S 040290 oogggo $: "WORD  40200.0 *FSRC
5060 040177 177777 $: WORD 40177.-1 *FRACTIONAL RES.
5061 000000 48: .WORD 0,0 : INTEGER RES.
5$: WORD 0.0 :ERROR FRACTIONAL RES.
sosli 2 060177 1”997”% 6$: ‘WORD 40177.-1 *ERROR INTEGER RES.
5064 76 000017 7%: i7 :FPS BEFORE EXECUTION.
5065 000000 0 *FPS AFTER EXECUTION.
soog 302 104064 8s: ERROR  +64 SST 041 TO 046 INTO 246.
506 g& 000401 BR 98
5068 104064 ERROR  +64
sogg 310 9s:
50
5071 <MODF TEST WITH EXPONENT OF THE RESULT = =15
5072 025310 66612:
5310 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5073 025312 004737 025504 JSR PC ,MODF SUB
ssg;g 5 13 3233" 177777 g .muono 2337 .61 ::gn .
so;g 5 ouigg 1:"nc997n 33: -WORD 34399.-1 :FRACTIONAL RES.
50 5 000000 48: .WORD O, : INTEGER RES.
so;s 5 ogggoo 5%: -WORD gl *ERROR FRACTIONAL RES.
50 sgo 0 177777 6$: -WORD 77,1 *ERROR INTEGER RES.
gg:o 5 000000 78: 0 *FPS BEFORE EXECUTION.
1 025350 0 *FPS AFTER EXECUTION.
;gg 5352 104064 8s ERROR ;gc
5354 000401 BR
gga 5356 104064 ERROR  +64
S 025360 98:
5009 :MODF TEST WITH EXPONENT OF RESULT = =64, IN ROUND MODE
5088 0 sggg 66613:
5 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5089 5504 JSR PC ,MODF SUB
5090 1 18: .WORD  20000,1 :AC
5091 025 $: -WORD &3 : *FSRC
sooi 5 73 100 33%5 $: .WORD 100, *FRACTIONAL RES.
i8: -WORD 0 : INTEGER RES.
100 m 58: .WorRD  20100,1 “ERROR FRACTIONAL RES.
5095 02541 68: .WORD 0,0 *ERROR INTEGER RES.
5096 025416 7%: 0 *FPS BEFORE EXECUTION.
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:THE _OPERANDS AR ME AC ARGUMENT). THE MODF

E SET T
NSTRUCTION IS E;E&"ED. TS ARE RETRIEVED.

21 SUL
;THE FRACTION PAR OMPARED WITH FRES. IF THIS IS CORRECT

CKFPBCO FPI1F FLTYG PAT
TEST # 16 - MODF TEST
5097 0254 0 :FPS AFTER execungu.
5098 025402 1 8s: ERROR *gs "ROUND TRUNK, ST 126 INTO ROUND.
5099 025424 000401 B8R 9
5180 ;‘ 104054 ERROR  +54
g'{ 1 4 9%:
s18§ :MODF TEST WITH EXPONENT OF RESULT = 11
5104 0254 66614:
5430 104413 L :SET UP THE LOOP ON ERROR ADDRESS.
5105 025432 004737 o;ssoa JSR PC n%srsga
5109 5436 142777 170000 18: "WORD  142777,170000 :AC
31 04 $: "WORD  40200,0 *FSRC
1 14 5 "WORD 140000.0 *FRACTIONAL RES.
51 52 14 1 i8: WORD 14 160000 :INTEGER RES.
5110 “23 04 58 : -WORD .0 :ERROR FRACTIONAL RES.
5111 160000 68: "WORD 42777.160000  :ERROR INTEGER RES.
5112 830007 78: 7 *FPS BEFORE EXECUTION.
5112 0254 10 10 *F2S AFTER EXECUTION.
5114 025472 1 8s: ERROR  +66 *SIGN OF FRACTION.
5115 025474 000401 B8R 98
sn? 025476 104037 ERROR  +67 :SIGN OF INTEGER.
m. 025500 000137 026072 98: JMP GGGDONE :G0 TO NEXT TEST.
5119
5150 :THIS SUBROUTINE, MODFSUB, IS CALLED TO SETUP THE
5121 "OPERANDS, EXECUTE THE MODF INSTRUCTION AND CHECK THE RESULTS.
g}gg SIT IS CALLED THUS:
5124 : ACARG: .WORD XX :AC OPERAND
5125 : FSRCARG: .WORD  X_X :FSRC OPERAND
5126 : FRES: .WORD X.X *FRACTIONAL RESULT
5127 : INTRES: .WORD X.X :INTEGER RESULT
5128 ; ERFRES: .WORD X.X *ERROR FRACTION RESULT
51 : ERINTRES: .WORD X.X :ERROR INTEGER RESULT
51 : FPSB: .WORD X :FPS BEFORE EXECUTION
5131 : FPSA: .WORD X :FPS AFTER EXECUTION
5133 : ERR1: ERROR  +X *FRACTION ERROR
513 3 8R CONT
5134 ; ERR2: ERKOR  +X : INTEGER ERROR
5135 : CONT : *RETURN ADDRESS
5136 :
5137
51
5139 THE C
5140 “THEN THE INTEGER PART IS COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
5141 “THEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
su.; “THEN MODFSUB WILL RETURN TO CONT. IF THE FPS WAS INCORRECT
514 “IT IS REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
5144 “THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MATCM
5145 “THE TRUE RESULT THEN THE ERROR IS REPORTED WERE. IF THE ANTICIPATED
sug *FAILURE MATCHES THE TRUE RESULT THEN MODFSUB PASSES CONTROL TO THE
514 *ERROR CALL AT ERR1. LIKEWISE IF THE INTEGER PART OF THE RESULT IS
5148 *NOT CORRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER
5149 “FAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED HERE.
5150 “IF A MATCH IS MADE HOWEVER, MODFSUB WILL RETURN CONTROL TO THE ERROR
;;gg *CALL AT ERR2.
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16 - MODF TEST
g g
i g g
S1§§ 16 17 43%
51 5 0127
5159 025526 17251
| 3§ it
5161 5 1701
HEs e
5164 0 SS&i 700
ggbs 025550 171410
g}bg 5552 170
szgﬁé”‘ R
;}71 336 gén‘)g
ik
g};g 025574 174110
1 s o
e G s
5180 025614 062;0;
5181 025620 01 ;3
5182 025624 ;
S1§§ 8 630 01 ;g
31 01% 7
5185 025642 01 727
51 8 5650 010437
g}gg 5654 016137
5 g qun
5191 3256 2 05102%
519§ 5674 02616
S}g‘ 5702 1016
% s e
i §§za: i
5183 5724 001032
S s g
g 025734 000161
g 5
5207 025740 026112
5 8%571‘ 1010
5209 025746 026162

PRT B

000200

026062
000030
025550
000004

000200
026042
026052

001240

009 % 0
001244

001366
026065
02605
1254
000032

026042
000010

000012
026052
000014
000016
000032
000042

000020
000022
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001236

001250
001252

001256

000002

- 5

000002

000002

MODF SUB: (SP)+,R1
mov  #900.R0

LDFPS RO
MOV R1,RO
LDD (rO) ,ACO
MOV #MODP1, RO
LDD (RO) ,AC1
MOV 30(R1).RO
LDFPS RO
MOV #18,8TMP2
MOV R1,RO
ADD #4.R0

18: MODF  (RO),ACO
STFPS Ré
MOV #200,R0
LDFPS RO
MOV #MODF TO, RO
STD ACO, (RO)
MOV #MODFT1,RO
STD AC1, (RO}
MOV R1.R2
MOV R2.$TMP3
ADD #4,R2
MOV R2.$TMP4
ADD #6.R2
MOV R2.$TMPS
ADD #4.R2
MOV R2.$TMP6
MGV #MODF 70, $TMP7
MOV #MODFT1.$TMP10
MOV Ré, STMPIT
MOV 32(R1) ,$TMP12
MOV #MODF TO,R2
CMP 10(R1), (R2)
BNE 108
CMP 130!1).20:2)
BNE 108
MOV #MODFT1,R2
CMP 14(R1), (R2)
BNE 15$
CMP 1gm1).2(n2)
BNE 15
CMP 35(m).a4
BNE 208

9s: JMP 42(R1)

:FRACTIONAL ERROR.,

io0s: cMp 20(R1),(R2)
BNE 118
CMP 22(R1) ,2(R2)

SEQUENCE

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

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

;COMPUTE THE ADDRESS OF THE FSRC.

;EXECUTE THE TEST INSTRUC!IOK.

;GET THE FPS.
;SET FD MODE.

;GET 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.
sBRANCH IF INCORRECT.

;CHECK THE FPS.
sBRANCH IF INCORRECT.

sRETURN.

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

105
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000034

000024
000026

000040

001254
000032

000000
000000
177777
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000002

001256

000000
000000
177777

BNE
MOV
ADD

JMP

11%:

128:  ERROR

BR

: INTEGER ERROR.

158: CMP
BNE
CMP
BNE
MOV
ADD
JMP

16$:

178: ERROR

:FPS INCORRECT.
208: MOV

MOV
21$: ERROR
BR
MODFTO: .WORD
MODFT1: .WORD
MODP1: .WORD

GGGDONE :
RSETUP

SEQUENCE
118
R1,R2 :THE ERROR WAS ANTICIPATED SO
#34 ,R2 *RETURN TO THE ERROR REPORT AT THE
*CALLING ROUTINE.
(R2)
:THE ERROR WAS NOT ANTICIPATED SO
;gs *REPORT THE INCORRECT FRACTION HERE.
24(R1), (R2) :WAS THIS ERROR ANTICIPATED?
168 *BRANCH IF NOT.
§2£a1>.2(n2)
R1,R2 :THE ERROR WAS ANTICIAPTED SO RETURN
#40,R2 “TO THE ERROR REPORT IN THE CALLING
*ROUTINE.
(R2)
:THE ERROR WAS NOT ANTICIPATED SO REPORT
;24 “THE INTEGER FAILURE HERE.

R4&,.$TMP11 :REPORT INCORRECT FPS.

32(R1) ,$TMP12

+55

g

0.0.0.0

0.0.0,0

-1'-1.-1'-1
: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?).

106
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CKFPBCO FP11F FLTG PNT PRT B SEQUENCE 107
TEST # 17 - MODD TEST
5258 .SBTTL TEST # 17 - MODD TEST
tttﬁttitl.tti.ittttittt"ttiiﬁt..tltttttttttttttltttt!ttt!tll.t
-resr 17 MODD TEST
-nus IS A TEST OF THE MODD INSTRUCTION. IT MAKES USE OF A SUBROUTINE
“«TO SET UP THE ARGUMENTS, EXECUTE THE INSTRUCTION AND CHECK THE
-nssqus
t.lttttttt'ttttttttt.t".Qt'ittttttiiitttttttit.tittttlttttttti
" 026074 000004 ism SCOPE
sgoo :MODD WITH (FSRC=AC=0)
5261 026076 FHH1 :
0 oozs 104413 LPEFR :SET UP THE LOOP ON ERROR ADDRESS.
5 eg 026100 004737 027602 JSR PC,MODDSUB
5263 026104 000000 000000 000000 1$: .WORD 0.0.0,0 AC
5264 026114 38&83 000000 000000 2%: .WORD 0.0.0.0 FSRC
5265 0 61;2 000000 %3338 $: .WORD 0.,0.0.0 FRACTIONAL RES.
5266 026134 000000 000000 48: -WORD o.g.o.o INTEGER RES.
5267 026144 000000 000000 oogogg 5%: "WORD 0.0.0.0 *ERROR FRACTIONAL RES.
5 eg 8 6154 000000 000000 177777 6S$: .WORD 0.0.-1,-1 *ERROR INTEGER RES.
5 6164 ,oooggg 7s 200 *FPS BEFORE EXECUTION.
5270 026166 000 204 *FPS AFTER EXECUTION.
5271 026170 104070 13 ERROR  +70
5272 026172 000401 BR 9%
5273 026174 104074 ERROR  +74 :ST 231 TO 142 INTO 143
5274 026176 98:
5275
527 ..-mgo TEST WITH FSRC=0
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MOD
18: .WORD 1; 67012  :AC
- WORD 67, 612345
000000 2$: WORD 0,0.0.0 :FSRC
000000 3$: WORD 0.0.0.0 *FRACTIONAL RES.
000000 &$: -WORD 32 0 *INTEGER RES.
5%: .worD  Of 6756?5 15 “ERROR FRACTIONAL RES.
177777 68: .ugn““'» =1,=1.=1,= :ERROR INTEGER RES.
78: 5‘1)‘ *FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
8s: s:noa ;zs *STORE DOUBLE ZERO
o8 ERROR +76 :AC V 1 <= ZERD ST 143
mo TEST WITH (AC=0)
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
027602 JSR PC nooosua
000000 1$: .WORD 9 :AC
1 75 28: "WORD g 5 575 5 *FSRC
12727 -WORD 727.12727
R0 f dike Qoldh o o w GDEY et
5302 026 1 1 1 99 58: .WORD -1 <1.=1,=1 *ERROR FRACTIONAL RES.




CKFPBCO FP11F FLTG PNT
TEST # 17 - MODD TEST

g 3 8 g 54 1777;;
i St sl
i e
5308 026374 1 091
5 026376
5310
53N
5312
104413
5313 026737
5314 0 625%
5315 12525
5 19 040
531
5318 0
5319
5 125
5321 056377
5 i 000213
5 000204
5324 104077
5325 000401
3 g 104077
]
5328
5
53
6476 104413
5331 026500 004737
5332 026504 140240
SSg‘ 3714
5334 026520 133572
5335 000000
53 056 163777
5337 026540 162531
026 177777
5339 026554 063777
5340 026560 162531
5341 000210
534 000204
- 534 104070
§34g 104185
1
5347
]
5
104413
004737

VIVAWVAVAWAVALA
A

177777

9
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177777 68: .ugao “1,-1,=1,=1 ;ERROR INTEGER RES.
78: 1 *FPS BEFORE EXECUTION.
04 “FPS AFTER EXECUTION.
8s: ERROR  +70
BR 98
ERROR  +71
9%:
:MODD TEST WITH EXPONENT OF THE RESULT = 57
x 5?5” :SET UP THE LOOP ON ERROR ADDRESS.
18 LWORD § ggo E% :AC
o v BB G
3s: y % 9 “FRACTI RES.
1@97“99 48: .WORD ?7.-1,-1,-4 :INTEGER RES.
58: WORD O g *ERROR FRACTIONAL RES.
-WORD é ;sz 1zszsz
177777  68: ‘WORD 56377,-1 :ERROR INTEGER RES.
78: 213 :FPS BEFORE EXECUTION.
204 *FPS AFTER EXECUTION.
8s: ERROR  +77 *ST 526 TO 134 INTO 135
BR 98
ERROR +77
9%:
mo TEST WITH EXPONENT OF THE RESULT = 79
; 525" R :SET UP THE LOOP ON ERROR ADDRESS.
000000 18: .WORD ugzl.o 0 g 0 :AC
2s: -WORD eg 14, 146314  :FSRC
"WORD  133572,167737
000000 3$: -WORD oag 9 6 :FRACTIONAL RES.
4$: "WORD 163777,-1 * INTEGER RES.
"WORD  162531,125726
177777  S8: WORD  ~1,=1,=1,-1 ;:ERROR FRACTIONAL RES.
68: .WORD 63777.-1 *ERROR INTEGER RES.
.ugao 162531,125726
78: 1 :FPS BEFORE EXECUTION.
04 *FPS AFTER EXECUTION.
8s: ngOR ;;0
i ERROR  +100 ;ST 526 BAD SIGN
mo TEST WITH EXPONENT OF THE RESULT = 57
: 525&1: o :SET UP THE LOOP ON ERROR ADDRESS.
000000 1$: .WORD ﬁo 0,0,1 :AC
000000 2%: -WORD ‘0.0 *FSRC
000000 3$ -WORD : *FRACTIONAL RES.
000000 4$ .WORD 6 .0.0.1 :INTEGER RES.
000000 5% . WORD l.ogo .0.0.0 *ERROR FRACTIONAL RES.
000000 6$ WORD 56340.0.0.1 *ERROR INTEGER RES.

SEQUENCE

108
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5357 026664 13 78: 513 :FPS BEFORE EXECUTION.
§353 0 u% 04 *FPS AFTER EXECUTION.
5359 026670 104101 8s: ERROR  +101 SCONSTANT BAD (NOT 56)
§ *OR ST 525 TO 050 INTO 150
5361 026672 000401 BR 9s
5 8 6676 104101 ERROR  +101
g 6676 9%:
5365 :MODD TEST WITH EXPONENT OF THE RESULT = 56
5 026676 HHH7 :

5976 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5367 00 33"737 02760 JSR PC nooosga
5 704 000000 1$: .WORD 53920.0. % :AC
5369 026714 000000 000000 28: "WORD 40340.0.0.0 *FSRC
5371 56140 48: WORD 56140.0.0.1 *INTEGER RES.
5 g 744 ogoooo 000000 S$: -WORD g 0.0.0 ERROR FRACTIONAL RES.
g 6754 0 mg 000000 000000 &$: ugao $140,0.,0,1 *ERROR INTEGER RES.
5374 026764 00051 78: 21 :FPS BEFORE EXECUTION.
5375 ogo;go 000200 200 *FPS AFTER EXECUTION.
5376 026770 104102 8s: ERROR  +102 *BAD S?‘""" (NOT 56) OR
53 *ST 525 TO 150 INTO 050
5378 026772 000401 BR 98
5379 026774 104102 ERROR  +102
3333? 026776 98:
s% :MODD TEST WITH EXPONENT OF THE RESULT = 36
5383 026776 HHH8 :

026776 104413 LPERR :SET UP THE LOOP ON CRROR ADDRESS.

5384 ogrooo 004737 ogm JSR PC SUB
5385 027006 051177 177777 177777 18: .WORD 51#9'.-'1 -1,-1 :AC
5386 027014 o&ozog 000000 g : - WORD l.ozgg.ozg.o *FSRC
5387 027024 04017 60 $: ‘ 40177.-20.0,0 :FRACTIONAL RES.
5388 027034 051177 177777 177760 4$: WORD 51177.-1,-20,0 :INTEGER RES.
5389 027044 177777 177777 177777 S$ JWORD  =1,-1,-1,-1 *ERROR FRACTIONAL RES.
5390 027054 177777 177777 177777 6S: "WORD ~1.=1.=1.=1 *ERROR INTEGER RES.
5391 027064 000217 78: 217 *FPS BEFORE EXECUTION.
5392 027 000200 200 *FPS AFTER EXECUTION.
5393 027070 104070 8s: ERROR  +70
5394 027072 000401 B8R 98
sggg 027074 104071 ERROR  +71
g % 027076 98:
5398 :MODD TEST WITH EXPONENT OF THE RESULT = 30
5399 027076 FHHHO :

7076 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
0 0100 S0 GBI ooooo 15w WATEE
scoi 7114 04799 17777 2s: .WORD 95 s | *FSRC
5403 027120 176000 1 "WORD 1760001
5404 027124 031 000000 3$: WORD 31600.0,0.0 ;FRACTIONAL RES.
5405 027134 047 1 48: WORD 47577.- *INTEGER RES.
s:.og 7140 17 "WORD 176000,0
5407 027144 5%: JWORD 0 g 9.6 :ERROR FRACTIONAL RES.
5408 027154 04 1 1”99999 9:: WORD 47577.-1,-1,-1 :ERROR INTEGER RES.
5409 027164 000 $: 00 ‘FPS BEFORE EXECUTION.
5410 027166 000200 200 *FPS AFTER EXECUTION.
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177
1777

1 7
177777

1
177777

9s%:
;MODD
HHH10

2 MODD
HHH11
1$:
2%:

3s:

4(S:
5%:
6’.

78:
8s:

9%:

;MODD
HHH12

1$:

48:
5%:
6$:

ERROR

TEST WITH

TEST WITH

e 8 & 8 & 8 » €

Mgﬂl -
§ §oasgEssas’

TEST WITH

+103 ;tmmuw ST 532 10 122
98 ’ —
+104 SAC V1 <= X14
TOR ST 733 TO 156 INTO 157.
EXPONENT OF THE RESULT = 31
. - :3ET UP THE LOOP ON ERROR ADDRESS.
téf??n-s :AC
40 88?6.0.0 :FSRC
0 9.0 :FRACTIONAL RES.
g.;’? -1 : INTEGER RES.
0 o??gfgoo 0  :ERROR FRACTIONAL RES.
-f,=1,=1,~1 *ERROR INTEGER RES.
*FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
;}05 *(BUT FD) STORE X10
+71
EXPONENT OF THE RESULT = 0
:SET UP THE LOOP ON ERROR ADDRESS.
A,
*?2%59‘;‘37 o
40177, 7 ;FRACTIONAL RES.
127272 ;2;27
.0. : INTEGER RES.
-1, =1.=1,-1 *ERROR FRACTIONAL RES.
0.6,-1.-1 *ERROR INTEGER RES.
*FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
;;o
+106 ;ST 246 TO 126 INTO 127 (BUT FD)
EXPONENT OF THE RESULT = =115
:SET UP THE LOOP ON ERROR ADDRESS.
PC . MODDSUB
77 -1 :AC

;FSRC
sFRACTIONAL RES.
; INTEGER RES.

;ERROR FRACTIONAL RES.
sERROR INTEGER RES.

SEQUENCE
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177777

SEQUENCE

78: %38 ;FPS BEFORE EXECUTION.
sFPS AFTER EXECUTION.
8s: ERROR +70

BR 9s
ERROR  +107 :ST 446 TO 126 INTO 127 (BUT FD)

mg TEST WITH EXPONENT OF THE RESULT = =63, IN ROUND MODE.

LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODDSUB
1$: .WORD &8 .0.0.0 :AC
$: -WORD ,0.0.1 *FSRC
$: .WORD 20300.0.0,2 :FRACTIONAL RES.
i8: .WORD 0,0.0,0 : INTEGER RES.
5$: .WORD =11 *ERROR FRACTIONAL RES.
68: TWORD  =1,=1,=1,-1 *ERROR INTEGER RES.
78: 383 :FPS BEFORE EXECUTION.
*FPS AFTER EXECUTION.
8s: ERROR  +110 *ST 127 INTO RND/TR
BR os
ERROR +/71
98 JMP HMHDONE ;GO TO THE NEXT TEST.

;THIS SUBROUTINE, MODDSUB, IS CALLED TO SETUP THE
*OPERANDS, EXECUTE THE MODD INSTRUCTION AND CHECK THE RESULTS.
sIT IS CALLED THUS:

3 ACARG: .WORD X X XX 2

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

3 FRES: LWORD X X XX :FRACTIONAL RESULT

: INTRES: .WORD X X XX :INTEGER RESULT

: ERFRES: .WORD X XXX :ERROR FRACTION RESULT
: ERINTRES:.WORD X_X,X.X ;ERROR INTEGER RESULT
: FPSB: WORD X :FPS BEFORE EXECUTION
S FPSA: MHORD X :FPS AFTER EXECUTION
3 ERR1: s:m E‘X”" :FRACTION ERROR

3 ERR2: ERROR +X ;INTEGER ERROR

: CONT: ;RETURN ADDRESS

HE AC ARGUMENT). THE MODD

OPERANDS ARE SE FOR T
IE%IS SRE RETRIEVED.

; THE T
sINSTRUCTION IS EXECUTED. THE
:THE FRACTION PART T

IT IS REPORTED IF 1
STHE ANTICIPATED BAD FRACTION, E
: THE ERROR 1

m
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5521 027602 012601
5 g
55 7610 1701
5524 027612 0101
5525 027614 172410
55 9 7613 012700
5527 027 172510
55 7624 ?18100
55 76 70100
35 7632 012737
5531 027640 010100
gg 7642 062700
gg : 027646 171410
5536 027650 170;06
5537 027652 012700
55;0 027656 170100
5539 027660 012700
5540 027664 174010
5541 027666 012700
ggzg 027672 1764110
5544 027674 01010;
5545 857676 010;3
5546 027702 062 0;
5547 02 010;3
5548 02771 ;
5549 027716 010;3
5550 027722 0;
5551 027726 01023
SSS§ 027732 012737
5553 027740 012737
5554 027746 016137
g;SS 027754 010437
5529 027760 01270
5558 027764 01010
5559 0 7;%# 703
5560 027772 012705
2261 8 7776 215 3
5525 0 8975 3
3564

3565 0 01270
SSég 030010 01010
5567 030012 062703
5568 830016 012705
5 et
5571 030026 0 758?
55;3

35

5574 030030 026104
gg;s 30034 001042
5579 030036 000161

PRT 8

000200

026062

000062

000072

i
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MODDSUB : v (SP)+,R1 -GET A POINTER TO THE ARGUMENTS
MOV #200,R0 :SET FD MODE.
LDFPS
MOV R1,.RO ;SET UP ACO
LDD (rRO) ,ACO
MOV #MODP1, RO :PUT A BACKROUND PATTERN INTO AC1.
LDD (RO) ,AC1
MOV 60(R1),RO :SET UP THE FPS.
LDFPS RO
001236 MOV #18,$THP2
MOV R1,RO :COMPUTE THE ADDRESS OF THE FSRC.
ADD #10,R0
18: MODD  (RO),ACO :EXECUTE THE TEST INSTRUCTION.
STFPS R4 :GET THE FPS.
MOV asoo.no *SET FD MODE.
LDFPS R
MOV DT0,RO :GET THE FRACTIONAL RESULT.
STD ACO, (RO}
MOV #MODDT1,RO :GET THE INTEGER RESULT.
STD AC1, (ROS
MOV R1.R2 :SAVE THE DATA IN CASE OF ERROR.
MOV ag $TMP3
ADD #10.R2
MOV $TMPS
ADD #10,r2
MOV ng $
?63 ‘zoi'r'z
001250 MOV #MODDTO, $THP7
001252 MOV #MODDT1 . STAP10
001256 MOV 62(R1) ,§TMP12
MOV Ré,STMP11
MOV mogto.uz :CHECK THE FRACTIONAL RESULT.
MOV R1,R
ADD 220,83
MOV RS
28: CMP (R&)+, (R3)+
BNE 108 :BRANCH IF INCORRECT.
S08 RS,2$
MOV #MODDT1,R2 ~CHECK THE INTEGER RESULT.
MOV R1,.R
ADD #30,R3
MOV #% RS
3s: CMP (nzn.(nw
BNE 15 :BRANCH IF INCORRECT.
S08 RS,3$

CMP 35(R1).R4 sCHECK THE FPS.
$

9s: JMP 72(R1) sRETURN.

sBRANCH IF INCORRECT.

SEQUENCE
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5578

5579

5580 2

5381

33 50

35 54

55

5585

5586

5587 0

gS 0

5590 030074

5591

5592 030076

53593 030076

5594 030100

%

5589 030102

5598 030106

5599 030110

5600 030114

5601 030120

5602 030122

5603 0301264

5604 030126

5605 030130

5606

5607 030134

5608

5609 030136

5610 030136

5611 030140

5612

5613

5614 030142

5615 030146

5616 030154

5617 030156

5618

5619 030160

58 oo

562;

5623 030200
030200

53
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030160

806004

030170
000050
000004

000070

001254
000062

000000
000000

9
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: FRACTIONAL ERROR.

os: MOV #MODDTO,R2
MOV R3
ADD ub R3
MOV #4 RS
508: CMP (néh (R3)+
BNE
S08 ns sos
MOV
ADD w‘. nz
JMP (R2)

118:
128: ERROR  +70
BR 98

- INTEGER ERROR.
i5s: mov moom R2

ADD 056 as
MOV 4 RS
608:  CMP mén (R3)+
- R
MOV m'gg‘
ADD #70.R2
JMP (R2)
16%:
178: ERROR +71
BR 9
-FPS INCORRECT.
0s$: MmOV Ré,STMPTY
001256 MOV o;inn $1KF12
21$:  ERROR
BR
000000 MODDTO: . 0.0.0.0
000000 MODDT1: .WORD 0.0.0.0
"RSETUP

SEQUENCE

;WAS THE FRACTIONAL ERROR ANTICIPATED?

JBRANCH IF NOT ANTICIPATED.

:THE ERROR WAS ANTICIPATED SO
;RETURN TO THE ERROR REPORT AT THE
sCALLING ROUTINE.

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

;WAS THE INTEGER ERROR ANTICIPATED?

;BRANCH IF NOT ANTICIPATED.

;THE ERROR WAS ANTICIAPTED SO RETURN
;&J"l& ERROR REPORT IN THE CALLING

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

sREPORT INCORRECT FPS.

;G0 INITIALIZF THE FPS AND STACK; AND
:SEE IF THE USER HAS EXPRESSED

:THE DESIRE TO CHANGE THE SOF TWARE

: VIRTUAL CWSOI.E SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G?)

STEST TITLE:UNDER/OVERFLOW, USING MODF WITH TRAPS DISABLED

113
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5636

£

AR

030256

&
~

8 56
ses7 ,}i
5659 0 0
5660 0;8 74
5661 8
gggi 030310
5664 8 314
5665 8 316
i gz
3653 Gaoize
37
7

e A

gEgeRsy
SRR
v
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.SBTTL TEST # 20 - SEE COMMENT ABOVE FOR TEST TITLE

AR ARNAAAAAAAAASECAACROEROARAAAARARNARAROINCARORRRAR R AR RaS

TRTEST 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
::W CHECK THE RESULTS. TRAPS ARE DISABLED DURING THIS TEST.

s AR RARARAAARARAAAAAAAERAARNAARAAARSAAAAARAAAARAARR AN AR IR AR

000004 T§720: SCOPE
mERFLW TEST, WITH EXPONENT OF THE RESULT = =129, FIU =1, FID = 1
104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
004737 030532 JSR PC QDFO\I
020123 045676 18: .WORD Soiz 45676 :AC
020200 000000 $: -WORD 00,0 *FSRC
000123 045676 $: "WORD 123.45676 :FRACTIONAL RES.
oogggo 4$: .WORD 0,0 :INTEGER RES.
172777 177777 5%: WORD =1,-1 *ERROR FRACTIONAL RES.
177777 177777 68: WORD =1.-1 *ERROR INTEGER RES.
04 78: 42 :FPS BEFORE EXECUTION.
142004 142 *FPS AFTER EXECUTION.
000012 12 FEC
104170 13 ERROR  +170 *FEC INCORRECT, UNDERFLOW.
000401 BR 98
104171 - ERROR  +171 :AC V 1 (2.3) <= ZERO, ST 126.
:UNDERFLOW EXP OF RESULT = =193, FIU = 0, FID = 1
104413 - LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
004737 030532 JSR PC ,MODFOV
010200 000000 18: _WORD  10200.0 :AC
010000 000000 28: "WORD  10000.0 SFSRC
000000 000000 3s: WORD 0.0 *FRACTIONAL RES.
oogggg 48: JWORD 0.0 : INTEGER RES.
177777 17 5$: WORD ~1,-1 *ERROR FRACTIONAL RES.
1772777 177777 68$: WORD ~1.-1 *ERROR INTEGER RES.
005013 78: 5013 *FPS BEFORE EXECUTION.
005004 5004 *FPS AFTER EXECUTION.
12 12 :FEC
240 13 NOP
01 BR
104171 ERROR  +171
0%:
-OVERFLOW TEST WITH EXPONENT OF THE RESULT = 128, FIV = 1, FID = 1
104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
004737 osossg JSR P rgg
52 12525 1$: .WORD §2,125252  :AC
$: -WORD .0 ;FSRC
$: -WORD *FRACTIONAL RES.
1 4$: WORD 52,125252 *INTEGER RES.
5$: - WORD 88 :ERROR FRACTIONAL RES.
000000 68: JWORD O, *ERROR INTEGER RES.

114
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TEST # 20 ~ SEE COMMENT ABOVE FOR TEST TITLE

1 041 78: 41 ;FPS BEFORE EXECUTION.

gi 3 m% 141”386 *FPS AFTER EXECUTION.

030372 oooo1g 10 FEC

76 10417 8s: ERROR  +172 :BAD FEC ON OVERFLOW.
5 76 000401 BR 98
00 104°73 ERROR +173 ;s;rgzg&o STORE ZERO TWICE

5688 030402 98:
56! 5<iaoII :OVERFLOW TEST WITH EXPONENT OF THE RESULT = 130, FIV = 0, FID = 1
5691 030402 G :

3 2 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
569 004737 030532 JSR PC ngorov
5693 030410 060345 067654 18: LWORD 6054 .87656 :AC
5694 030414 060200 000000 s "WORD 60200, *FSRC
5695 3 000000 m $ "WORD O, *FRACTIONAL RES.
56 4 000000 48 WORD O, *INTEGER RES.
5697 0 ooooog oogooo 58 -WORD g g *ERROR FRACTIONAL RES.
5698 3 000345 067654 63 ‘WORD  345.67654 *ERROR INTEGER RES.
5699 20 006011 6011 :FPS BEFORE EXECUTION.
5700 030442 006006 6006 “FPS AFTER EXECUTION.
5701 0 000010 10 ‘FEC
sng 030446 000240 8s: NOP
5703 030450 000401 B8R 9s
5704 030452 104174 ERROR  +174 ;ST 520 TO 162 INTO STORE ZERO TWICE.
3;32 030454 98:
5707 :OVERFLOW TEST WITH EXPONENT OF THE RESULT = 128, RESULT NEGATIVE
5708 CAND FIV = 1, FID = 1
5709 030454 RS :

030454 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5710 030456 004737 030532 JSR PC nggrov
5711 030462 160252 125252 1$: .WORD 139‘2” 125252 :AC
5712 030466 060000 000000 28: -WORD L0 *FSRC
5713 030472 000000 000000 3s: -WORD g 0 *FRACTIONAL RES.
5714 030476 100052 125252 4$: "WORD 100052,125252  :INTEGER RES.
5715 030502 000000 000000 5%: -WORD g 0 *ERROR FRACTIONAL RES.
5716 3;3505 000052 125252 68: WORD 52,125252 *ERROR INTEGER RES.
5717 030512 041000 78: 41000 *FPS BEFORE EXECUTION.
5718 oggsu. 141006 141006 - *FPS AFTER EXECUTION.
5719 030516 000010 10 FEC
5720 oggszo 104172 8s: ERROR  +172
5721 030522 000401 BR 98
5722 030524 104175 ERROR  +175 ;ST 517. BAD SIGN.
g;g‘ 030526 000137 031126 98: JNP MMMDONE :GO TO THE NEXT TEST.
§725 :THIS SUBROUTINE, MODFOV, IS CALLED TO SETUP THE
5726 *OPERANDS, EXECUTE THE MODF INSTRUCTION AND CHECK THE RESULTS.
g;g; “IT IS CALLED THUS:
sr;g : ACARG: .WORD XX :AC_OPERAND
57 : FSRCARG: .WORD  X.X *FSRC OPERAND
5731 : FRES: .WORD X.X *FRACTIONAL RESULT
5 : INTRES: .WORD XX :INTEGER RESULT
573 ; ERFRES: .WORD  X.X *ERROR FRACTION RESULT
573, : ERINTRES:.WORD X.X *ERROR INTEGER RESULT
5735 : FPSB: .WORD X *FPS BEFORE EXECUTION
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TEST # 20 - SEE COMMENT ABOVE FOR TEST TITLE
57 p FPSA: .WORD X :FPS AFTER EXECUTION
57 : FEC:  .WORD X SFEC
sria : ERR1: ERROR  +X *FEC ERROR
5739 : R CONT
5740 : ERR2: ERROR  +X ; INTEGER ERROR
3;21 : CONT : *RETURN ADDRESS
§74 “THE OPERANDS ARE SET UP (U ACO FOR THE AC ARGUMENT). THE MODF
5744 “INSTRUCTION 1S EXECUTED. THEN THE RESULTS ARE RETRIEVED.
5745 *THE FRACTION PART OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRECT
5746 “THEN THE INTEGER PART IS COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
5747 “THEN THE FPS 1S COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
5748 *THEN MODFOV WILL RETURN T0 . IF THE FPS WAS INCORRECT
§749 “IT 1S REPORTED HERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH
5750 “THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MATCH
5751 “THE TRUE RESULT THEN THE ERROR IS REPORTED WERE. IF THE ANTICIPATED
5§75 *FAILURE MATCHES THE TRUE RESULT TMEN MODFOV PASSES CONTROL TO THE
575 “ERROR CALL AT ERR1. LIKEWISE IF THE INTEGER PART OF THE RESULT IS
5754 :NOT CORRECT THEN 17 IS COMPARED WITH THE ANTICIPATED INTEGER
5755 “FAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED WERE.
5756 “IF A MATCH IS MADE MOWEVER, MODFOV WILL RETURN CONTROL TO THE ERROR
g;g; *CALL AT ERR2.
5759 030532 015601 MODFOV: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS
760 030534 012700 000200 MOV #200,R0 “SET FD MODE.
5761 030540 170100 LDFPS
m; 030542 010100 MOV R1,.R0 ;SET UP ACO
5763 030544 172410 LDD (RO) ,ACO
764 0 s«s 012700 026062 MOV w‘n RO :PUT A BACKROUND PATTERN INTO AC1.
5765 030552 172510 LDD (RO) ,ACY
5766 030554 016100 000030 MOV 30(R1).RO :SET UP THE FPS.
5767 030560 170100 LDFPS RO
5768 0 s% 012737 030576 001236 MOV #18,3TAP2
5769 030570 010100 MOV R1,R0O :COMPUTE THE ADDRESS OF THE FSRC.
gm 030572 062700 000004 ADD 24RO
gr’; 030576 171410 18: MODF  (RO).ACO :EXECUTE THE TEST INSTRUCTION.
§774 0 170 STFPS R4 :GET THE FPS.
5775 2 170305 STST RS *GET FEC.
s% 015 00 000200 MOV #200,R0 *SET FD MODE.
5 1g 1701 LDFPS
5778 12 012700 031106 MOV n‘g RO :GET THE FRACTIONAL RESULT.
5779 8 1 17491 STD ACO, (RO}
5780 012700 031116 MOV #MODFD1,RO :GET THE INTEGER RESULT.
gm 030624 174110 STD AC1, (ROS
5 otolg; MOV 1.R2 :SAVE THE DATA IN CASE OF ERROR.
5 010; 001240 MOV R2.$TMP3
5785 g; ADD #6.R2
5 0 1242 MOV R2.$TMP4
; ADD #4.R2

S0 1244 MOV R2.$TMPS

54 ; ADD 4. R2
5 1 ; 1246 MOV R2.$TMP6
5791 12737 8 1106 omsso MOV #MODFDO, STMP7
5792 2 012737 031116 001252 MOV #MODFD1.STMP10
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m»x
7. 5.
—_

PBCO FPI1F FLTY
# 20 - SEE COMMENT ABOVE FOR TEST TITLE
gm 10437 001254 MoV R&,$STMP11
79% 181 7 001256 MOV 32(R1),$TMP12
5795 030712 010537 MOV RS.STMP13
g% 716 016137 001262 MOV 34(R1),$TMP14
sm 724 1270; 031108 MOV mroo.ns :CHECK THE FRACTIONAL RESULT.
€ 6112 00001 CMP 10(R1), (R2)
7 102 BNE 1gs :BRANCH IF INCORRECT.
12; 000012 000002 P 12(R1),2(R2)
030744 0010 BNE 108
7646 012702 031116 MOV #MODFD1.R :CHECK THE INTEGER RESULT.
§ 7?.3 0. ini gooou CMP umn.mS)
756 00101 BNE 15 :BRANCH IF INCORRECT.
036760 osow% 000016 000002 CMP 1gm>.2(nz>
030766 00101 BNE 158
3 770 026104 000032 P 32(R1) ,Ré4 :CHECK THE FPS.
774 001024 BNE 208 :BRANCH IF INCORRECT.
030776 886105 000034 cMP 34(R1) RS :CHECK THE FEC.
031002 001030 BNE 258 :BRANCH IF INCORRECT.
031004 000161 000044 9s: JMP 44 (R1) :RETURN.
-FRACTIONAL ERROR.
031010 10s: ;:THE ERROR WAS NOT ANTICIPATED SO
031010 104165 128:  ERROR  +165 *REPORT THE INCORRECT FRACTION HERE.
031012 000774 BR 9s
- INTEGER ERROR.
ogwu 855112 000024 i58:  cwP 24(R1),(R2) :WAS THIS ERROR ANTICIPATED?
0310 1010 BNE 168 *BRANCH IF NOT.
3 10 856162 000026 000002 CMP 26(R1),2(R2)
10 1004 BNE 168
8 1032 010102 MOV R1,R2 :THE ERROR WAS ANTICIAPTED SO RETURN
1034 062702 000042 ADD 842 ,R2 :;&’ p&em REPORT IN THE CALLING
031040 000112 JMP (R2) ‘ 2
3104 168: :THE ERROR WAS NOT ANTICIPATED SO REPORT
3104 104129 178:  ERROR  +166 “THE INTEGER FAILURE HERE.
S 031044 0007 BR 9s
-FPS INCORRECT.
3 mg 010437 001254 208: MoV R&,$TMP11 :REPORT INCORRECT FPS.
1052 016137 000032 001256 MOV 32(R1),$THP1.
z&o 8 1% 104137 218:  ERROR +167
1 031 000750 BR 9
gﬁi -REPORT FEC ERROR
5844 031 010537 oo1232 5$: MOV RS,$TMP13
S 031 013137 000034 001262 MOV _ 34(R1),$TMP14
1908 0¢ %8; 000036 L T T
031104 33511 JMP m%i

3
0o
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TEST # 20 ~ SEE COMMENT ABOVE FOR TEST TITLE

50 031106 000000 000000 000000 MODFDO: .WORD 0.0,0.0

031116 000000 000000 000000 MODFD1:

0 1156 104412

.WORD 0,0.0.0

"RSETUP 260 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?).

;TEST TITLE:UNDER/OVERFLOW, USING MODD WITH TRAPS DISABLED
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TEST # 21 -~ SEE COMMENT ABOVE FOR TEST TITLE

5867 .SBTTL TEST # 21 - SEE COMMENT ABOVE FOR TEST TITLE

Bt 222223233323 Rt ddRtRRdidddittadtiaddiditdddld)

SeTEST 21 SEE COMMENT ABOVE FOR TEST TITLE

i

:*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.

. %

1222223824232 331233232333 30 0 30 0RdddRdddRdiidddidid ]

o 031130 000004 7§721: SCOPE
5869 :UNDERFLOW TEST WITH EXPONENT OF THE RESULT = =129, FIU = 1, FID = 1
5870 031132 NNNT :
031132 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5871 031134 004737 031546 JSR PC °3"
587 3 1140 osogss 125252 18: .WORD 2035 1 sgsg :AC
5873 031144 125252 125252 -WORD 15 252,125252
5874 031150 020100 ooggog $: WORD 20100,0.0,0 :FSRC
5875 0 1190 000177 177777 177777 3§: ‘WORD 177.-1,1.=1  :FRACTIONAL RES.
sarg 031170 000000 000000 000000 4&$: WORD O g : INTEGER RES.
5877 031200 ogo 52 125252 58 : WworRD 2025 125;5; *ERROR FRACTIONAL RES.
5878 031 125252 125252 WORD 125252,125252
5879 031210 000000 177777 68: JWORD 0,0,-1,-1 ;ERROR INTEGER RES.
5880 031220 ol.szoo 78: :.zsoo *FPS BEFORE EXECUTION.
5881 031222 142204 142204 *FPS AFTER EXECUTION.
sggg 031224 000012 12 *FEC
5 o§1 53 104201 8s: ERROR  +201 *FEC INCORRECT ON UNDERFLOW.
5884 031230 000401 BR 9s
5885 031232 104202 ERROR  +202 :ST 155 (BUT FD)
5”"933 031234 98:
5888 :UNDERFLOW TEST WITH EXPONENT OF THE RESULT = =193, FIU = 0, FID = 1
5889 031234 NNN2 :
031 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
5890 031236 004737 031546 JSR PC ,MODDOV
5891 031242 010000 000000 18: LWORD 1 0 :AC
sa9§ 031546 12 000000 WORD  123456,0
5893 031252 010200 000000 000000 2% WORD 1 soo.b.o.o :FSRC
5894 031 000000 000000 000000 3$ .WORD 0,0,0.0 *FRACTIONAL RES.
5895 031 000000 000000 000000 4$ .WORD 0.,0.0.0 *INTEGER RES.
5099 1 000000 000000 000000 S5$ .WORD 0.0.0.0 *ERROR FRACTIONAL RES.
5897 03131 oogggo 000000 6$ -WORD *ERROR sNTEGER RES.
5898 031316 12 g 000000 "WORD 123456.0
5899 031322 00551 78: 5513 :FPS BEFORE EXECUTION.
5900 031324 005204 5204 *FPS AFTER EXECUTION.
5901 3 1326 ooogn 12
sooi 1 000240 8s: NOP
5903 0 1% 000401 B8R 98
5904 031 104203 ERROR  +203 :ST 047 (BUT FD).
goos 031336 98:
s% .-ovgmou TEST WITH EXPONENT OF THE RESULT = 128, FIV = 1, FID = 1
5908 0 13;3 NNNS :
031336 104413 LPERR :SET UP THE LOOP ON ERROR ADDRESS.
PR QN mne . e HELe
5911 031350 1 9335 153525 -WORD 1232 2.1z§z§z ’
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SEQUENCE
TITLE
gs: .WORD 80100.0.0,0 :FSRC
4$: ‘WORD 177.-1,-1,-1  SINTEGER RES.
5$: 'worRD 0,0.0.0 *ERROR FRACTIONAL RES.
68: "WORD 177~ *ERROR INTEGER RES.
‘WORD  125252,125252
78: $1200 ;FPS BEFORE EXECUTION.
}81206 ;;:g AFTER EXECUTION.
8s: g:nou ;goa *FEC BAD ON OVERFLOW.
e ERROR  +205 :ST 520 TO 162 INTO 163 (BUT FD).
:OVERFLOW TEST WITH EXPONENT OF THE RESULT = 130, FIV = 0, FID = 1
LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC ,MODDOV
18: WORD 6 ;og 0 :AC
WORD 1 502 0
$: -WORD 200.0.0.0 :FSRC
$: "WORD 0.0.0.0 *FRACTIONAL RES.
48: .WORD 0,0.0.0 :INTEGER RES.
5$: "WORD 0.0.0.0 :ERROR FRACTIONAL RES.
68: ‘WwoRD 400 g *ERROR INTEGER RES.
‘WORD 125252.,0
78: 6211 :FPS BEFORE EXECUTION.
6206 *FPS AFTER EXECUTION.
10 *FEC :
8%: NOP
BR 98 .
ERROR  +206 -ST 520 TO 162 INTO STORE ZERO TWICE.
9s: JMP NNNDONE :GO TO NEXT TEST.

;THIS SUBROUTINE, MODDOV, 1S CALLED TO SETUP THE
*OPERANDS, EXECUTE THE MODD INSTRUCTION AND CHECK THE RESULTS.
;1T IS CALLED THUS:

-

: ACARG: .WORD XX X.X sAC_OPERAND

: FSRCARG: .WORD X, XXX sFSRC_OPERAND

: FRES:  .WORD  X.X,X.X sFRACTIONAL RESULT

H INTRES: .WORD X, X.X.X s INTEGER RESULT

H ERFRES: .WORD X X.X.X sERROR FRACTION RESULT

: ERINTRES: .WORD X, X,X.X ;ERROR INTEGER RESULT

H FPSB: .WORD X :FPS BEFORE EXECUTION

: FPSA: .WORD X sFPS AFTER EXECUTION

: ERR1: s:noa E(er :FRACTION ERROR

. ERR2: ERROR +X s INTEGER ERROR

; CONT: sRETURN ADDRESS

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

;THE FRACTION PAR7 OF THE RESULT IS COMPARED WITH FRES. IF THIS IS CORRECT
:THEN THE INTEGER PART 1S COMPARED WITH INTRES. IF BOTH OF THESE ARE CORRECT
;THEN THE FPS IS COMPARED WITH FPSA. AFTER EXECUTION IF NO ERRORS OCCURRED
;THEN MODDOV WILL RETURN TO CONT. IF THE FPS WAS INCORRECT

120
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TEST # 21 -~ SEE COMMENT ABOVE FOR TEST TITLE

-IT 1S REPORTED MERE. IF THE FRACTION IS INCORRECT IT IS COMPARED WITH

596 “THE ANTICIPATED BAD FRACTION, ERFRES. IF THIS DOESN'T MATCH
5970 “THE TRUE RESULT THEN THE ERROR IS REPORTED WERE. IF THE ANTICIPATED
5971 *FAILURE MATCHES THE TRUE RESULT THEN MODDOV PASSES CONTROL TO THE
so;g *ERROR CALL AT ERR1, LIKEWISE IF THE INTEGER PART OF THE RESULT IS
59 *NOT CORRECT THEN IT IS COMPARED WITH THE ANTICIPATED INTEGER
5974 *FAILURE. IF THIS DOEN'T MATCH THEN THE ERROR IS REPORTED WERE.
5975 TIF A MATCH 55 MADE HOWEVER, MODDOV WILL RETURN CONTROL TO THE ERROR
299;9 *CALL AT ERR2.
5978 0 151.3 015901 MODDOV: MOV (SP)+,R1 :GET A POINTER TO THE ARGUMENTS
gv 031550 012700 000200 MOV #200,R0 *SET FD MODE.

031554 178100 LDFPS RO
5981 0 1g23 010100 MOV R1,R0 :SET UP ACO
5982 031 172410 LDD (ROY ,ACO
s& 031562 012700 026062 MOV #MODP1 RO :PUT A BACKROUND PATTERN INTO AC1.
598% 0 1593 172510 LDD (RO) ,AC1
5985 8;15 016100 000060 MOV 60(R1) RO :SET UP THE FPS.
5986 031574 170100 LDFPS RO
5987 031576 012737 031612 001236 MOV #18,$TMP2
5988 031606 010100 MOV R1,R0 :COMPUTE THE ADDRESS OF THE FSRC.
ggg.? 031606 062700 000010 ADD #0,r0
ggg1 031612 171410 18: MODD  (RO),ACO ;EXECUTE THE TEST INSTRUCTION.
§993 031614 170305 STST RS :GET THE FPS.
5994 031616 170204 STFPS  Ré& :GET THE FPS.
5995 031620 012700 000200 MOV #200.RO *SET FD MODE.
5996 031624 170100 LDFPS RO
5997 031626 012700 032134 MOV #MODDDO , RO :GET THE FRACTIONAL RESULT.
998 031632 174010 STD ACO, (RO}
5999 031634 012700 032144 MOV #MODDD1 ,RO :GET THE INTEGER RESULT.
6‘33? 031640 174110 STD AC1, (ROS
6002 031642 010102 MOV R1.R2 :SAVE THE DATA IN CASE OF ERROR.
6003 031644 010237 001240 MOV R2.STMP3
6004 031650 062702 000010 ADD #10,R2
6005 031654 010237 001242 MOV R2,$TMPS
6006 031660 062702 000010 ADD #10,R2
6007 ogu;l. 010;3 001244 MOV R2,$THPS
mouo 062 ; 000010 ADD #10,Rr2

031%:6 ow; 1246 MOV R2,$THPG
6010 031 ms 7 032134 001250 MOV #MODDDO, $TMP7
6011 031706 01 737 032144 001252 MOV #MODDD1 . STMP10
oo1§ 031714 010437 001254 MOV Ré,$TMPI1
6013 031720 016137 000062 001256 MOV 62(R1),$TMP12
6014 031726 010537 001260 MOV RS, STMP13
3}5 031732 016137 000064 001262 MOV 64(R1) ,$THP14
wlg 031740 omo; 032134 MOV mogoo.nz :CHECK THE FRACTIONAL RESULT.
6018 ogtm 01010 MOV R1.R
6019 3 1746 703 000020 ADD #20.R3

1752 31 700 000004 MOV #4 RO
1 031756 5 2s: CMP (R&)+, (R3)+

60 ; 0317 1 BNE 108 :BRANCH IF INCORRECT.
6023 031762 077003 SO08 RO,2$
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MACRO M1
TEST # 21 - SEE COMMENT ABOVE FOR TEST

032144
000030
000004

m
TIT

3
L

3s:

F 1
20-0CT-81 08:27 PAGE 31-2

MOV moogm .R2

ADD 036 ns

MOV

CMP (né>+.(n3)+
BNE 158

08 RO,3$

;CHECK THE INTEGER RESULT.

sBRANCH IF INCORRECT.

SEQUENCE

122
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TEST # 21 - SEE COMMENT ABOVE FOR TEST TITLE

6033
60
6035 83 010 026104 000062 CMP %m).na
g 14 001027 BNE $
6038 032016 026105 000064 CMP 64 (R1) ,RS
g& 3 033323 oo1os§ BNE 258
&1 032026 000161 000074 98: JMP 74(R1)
604§ :FRACTIONAL ERROR.
6044 0 108:
6045 0 104176 128: ERROR  +176
ws;» 032032 000774 BR 9s
604
6048 - INTEGER ERROR.
6049 032034 012702 032144 i5s:  mov #MODDD1,R2
6050 8 0 010103 MOV R1,R3
6051 2 702 000050 ADD #50,R3
eos;g 81 705 000004 MOV ¥4 RS
605 52 022223 608:  CMP (R2)+, (R3)+
6054 032054 o%oos BNE 17$
6055 032056 077503 S08 RS, 608
oosgo 060 o1o1o§ MOV R1.R2
gga 032062 062702 000072 ADD #78.R2
6059 032066 000112 IMP (R2)
(.oeﬁ % 1n 032070 168:
oog 032070 104267 178:  ERROR  +267
6063 032072 000754 BR
6065 FPS INCORRECT.
ooog 032074 010437 001254 208: MoV R& . STHPI
6067 032100 016137 000062 001256 MOV (R1),$TMP12
6068 032106 104200 218:  ERROR  +200
m 032110 000745 BR
6071 -REPORT FEC ERROR
w;; 032112 010537 001260 558: MOV RS,$TMP13
6073 032116 016137 000064 001262 64(R1) ,$TMP14
6074 032124 01010 MOV R1,R2
6075 0321 702 000066 ADD 266 ,R2
oo;g 0321 1 JMP (R2}
6078 032134 000000 020000 000000 MODDDO: .WORD 0,0,0,0
6080 032144 000000 000000 000000 MODDD1: .WORD 0.0,0.0
6082 032154 ONE :

032154 104412 RSETUP

SEQUENCE 123

sCHECK THE FPS.
:BRANCH IF INCORRECT.

:CHECK THE FEC.
:RETURN.

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

;WAS THE INTEGER ERROR ANTICIPATED?

;BRANCH IF NOT ANTICIPATED.

:THE ERROR WAS ANTICIAPTED SO RETURN
.;&‘;?'E‘ ERROR REPORT IN THE CALLING

;THE ERROR WAS NCT ANTICIPATED SO REPORT
sTHE 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
RTUAL CONSOLE SWITCH REGISTER (HAS

USER TYPED CONTROL G?).

—_ N
Fomm
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TEST # 22 - INTERRUPT CORRECT FLOWS TEST

6126 -SBTTL TEST # 22 = INTERRUPT CORRECT FLOWS TEST

iiliittllitt'.tﬁ.tl."t"".ﬁ'.tt.iQt.i.tl.tt.ltttttiitt't't.i.

ITEST 22 INTERRUPT CORRECT FLOWS TEST

FeTHIS IS A TEST OF THE 'CORRECT: FLOWS. THIS PART OF THE WICRO CODE
“eHAS AS ITS PURPOSE INSURING THAT INTERRUPT REQGUESTS MADE DURING
«CERTAIN LENGTHY FPP INSTRUCTIONS GET MONORED. THIS IS DONE

“«IN A WAY SUCH THAT IF AN INTERRUPT REQUEST OCCURS DURING ONE

«0F THESE INSTRUCTIONS THE STATE OF THAT INSTRUCTI

;*EXECUTION WILL BE THE SAME AS IF THAT INSTRUCTION HAD NEVER

UTION NEVER STARTED. THUS THE MICRO CODE
S, BACK UP THE PC AND LEAVE THE

: OUGH ACS UNMODIFIED.

:+THE INSTRUCTIONS FOR WHICH THIS IS NECESSARY ARE:

ADD (OR SUB)

DIV

MUL

..

MOD
;*(BOTH DOUBLE AND FL
s*ALL ADDRESSING MODE
;*EACH OF THE Oﬂﬁl 1
;*NOTE THAT THIS TEST
*Tﬂﬂtﬂ WILL PROBABL

0 RUN. THIS SPE
*«INTERRUPT REQUES
*«REGISTER AND ONL
*«THEREFORE THIS TEST WILL
:*0R NOT THE STATUS REGISTE
“«THIS TEST CAN ALSO BE DESELECTED BY TURNING SWITCH 7 OF THE
--sumu REGISTER (PHYSICAL OR VIRTUAL) ON.

*THE TEST S THAT THE TEST EQUIPMENT'S STATUS REGISTER IS AT
+«LOCATION (NOTE mr ALL REFERENCES TO THIS LOCATION ARE
“«MADE INDIRECT THROUGH THIS PROGRAMS LOCATION CORINT, SO THAT
:«IF THE USER HAS MODIFIED THE rsst mmtut's STATUS REGISTER TO
**RESPOND TO A oxrrmm ADDRESS LOCATION CORINT MUST BE
S«MADE TO CONTAIN THAT smus mxsm-s NEW ADDRESS).
“«THIS PROGRAM ASSUMES TMAT THE TRAP VECTOR FOR THE TEST EQUIPMENT IS 110.
*«AGAIN NOTE rm ALL memces TO THIS TRAP VECTOR ARE INDIRECT. THROUGH
*«THIS PROGRAM'S LOCATION CORTRP (IF THE TEST EQUIPMENT IS
“«MADE TO TRAP TO A DIFFERENT VECTOR LOCATION CORTRP MUST CONTAIN THE
-mnsss OF THIS VECTOR).

=
=
mae

%
2

NDENT UPON WHETHER
EQUIPMENT TIMES OUT WHEN REFERENCED).

tttﬁﬁ'*'.'.tt...'i.t'i.'.iilttti.'.l.tttt..ﬁtﬁﬁ.....t.i.ttl....

— 032156 000004 78722: SCOPE

f

6128 032160 132737 000200 001337 BITB azoo SENVM :SEE IF APT IS SELECTING test
61%3 032166 oou% BEQ COR1 *BRANCH TO AUTOSIZE IF NO

6130 032170 032777 000200 146742 BIT czoo aswR :SEE IF THE USER HAS sa.ecreo THIS
6131 EST usms THE s r n REGISTER.

61 o;sm 00105; BNE COR3 PERF ORM

g}“ 032200 033336 JMP CORDONE ;ELSE DO’ uor auu TEST.

6135 032 012737 032230 000004 COR1: MOV 2.ERRVECT  :SEE IF THE TEST EQUIPMENT'S STATUS
61?9 032212 012777 835"2 MOV 6nm *REGISTER TIMES OUT.

6137 0 012737 oc grﬂ 285 004 MOV nﬁ§Pun ERRVECT

ggg 032226 06 B8R :DIDN'T TIME OUT SO START TEST.
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TEST # 22 - INTERRUPT CORRECT FLOWS TEST

0353%

177777

033320

033320

033036
111333

033320

033036

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

COR2: CMP (SP)+,(SP)+
000004 MOV #CPSPUR ,ERRVECT
JMP CORDONE “;NOT RUN TEST.
:TEST ADDD MODE 0
COR3:
INC =1
BNE COR33
TYPE
.WORD CORMES
COR33:
LPERR ;SET UP THE LOOP ON ERROR ADDRESS.
JSR PC, CORSUB
000200 1$: .WORD 4gg 100,200,300 ;ACO
is: "WORD 123456 ;RO
$: 200 ‘FPS
4$: :ggo ACO,ACO “TEST INSTRUCTION.
CLR CORFLG :RESET INTERRUPT FLAG
ERROR +252
B8R 118
??i ERROR +253
éES%T ADD MODE 1
" LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC sonsun
077007 18: LWORD  40201,555,77007,111111 ;ACO
28: ‘WORD 1% :RO
3s: 217 :FPS
4$: aggn (RO) ,ACO STEST INSTRUCTION
CLR CORFLG :RESET INTERRUPT FLAG
ERROR  +252 :RE
AR 113
ERROR  +254
11%:
; ‘r)sss.r ADDD MODE 2
| " LPERR :SET UP THE LOOP ON ERROR ADDRESS.
| JSR PC sgasua
052525 1$: LWORD  40202,111333,52525,70707
$: .WORD 1% RO
$: 20 :FPS
48: &o (RO)+,ACO “TEST INSTRUCTION
CLR cgans :RESET THE INTERRUPT FLAG
> W
e ERROR  +255 :CORRECT FLOWS FAILED.
éssgr ADDD MODE 3
" LPERR :SET UP THE LOOP ON ERROR ADDRESS.
JSR PC,CORSUB

;IF THE REFERENCE TIMES OUT DO

PORT FAILURE. NO INTERRUPT.

;REPORT FAILURE. NO INTERRUPT.

sNO INTERRUPT! TEST EQUIPMENT FAILED.
s INCORRECT STATE AT INTERRUPT.

SEQUENCE

125




6194 4264
5% S
6189 44
6198 44
6199 LLY)
8
4
&
4
0324
032462
032462
262
%
500
302
504
032506
032510
032514
032516
Q S%O
032522

[=l=l=l=lolelalelelsl=lalalal=]
RO RS RO RO ROT R ROR)

SRRETRERRSEENNR

RRLRBRTRRRRRIIR AR
SROKIEERNRRRU 838383832&333§ gﬁm

2
g g
o
\V. ]
338

6 R
SSSEEREE
OCO0000
2NNO ™ &

8§g 03
i
i
o

0
032424

RSRESNERERR
RSTRERISRAT

CKFPBCO FP11F FLTG PNT PRT B
TEST # 22 - INTERRUPT CORRECT FLOWS TEST

1
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071735 072746 125

033320

033320
033036
076543

033320

033036
034353

038320

070123

021076

063730

.WORD
: .WORD
$: 206
A ¥ ADDD
NOP
CLR
ERROR
BR
5%: ERROR
BR
108: .WORD
118:
:TEST ADDD MODE
COR7:
LPERR
JSR
1$: .WORD
$: .WORD
$: 212
4($: ADDD
NOP
CLR
ERROR
B8R
ERROR
118:

:TEST ADDD MODE
CORS8:

1%:
2%:
3s:
4$:

5%:

—d el

$:
$:
E

S
9:

™.

NN —
W AR &

LPERR

0

1

; TEST ADDD MODE
OR

SEQUENCE 126

40203,71735,72746,1 :ACO
108 :

RO
:FPS
:TEST INSTRUCTION

a(R0)+,ACO

CORFLG sRESET THE INTERRUPT FLAG

;;22 sREPORT FAILURE, NO INTERRUPT.

;?gb sCORRECT FLOWS FAILED.

1% sUSED FOR THE ADDRESSING OF THE OPERAND

:IN THIS MODE.

;SET UP THE LOOP CN ERROR ADDRESS.

PC,CORS
40254.1%:.56.70123 45671 :ACO
1$+10 :RO

JFPS
:TEST INSTRUCTION

-(R0) ,ACO

CORFLG ;RESET THE INTERRUPT FLAG

;%g? ;REPORT FAILURE. NO INTERRUPT.
+257 ;CORRECT FLOWS FAILED

5
A ;SET UP THE LOOP ON ERROR ADDRESS.
PC 8?'5
40205,76543,21076,54321 :ACO
108+2 :RO

;FPS
sTEST INSTRUCTION

#-(R0) ,ACO

69320 *RESET TREPORT ERROR. NO INTERRUPT
153 : . .
;ggo ;CORRECT FLOWS FAILED.

18

6

PC.COR ;SET UP THE LOOP ON ERROR ADDRESS.
;.22?6.34“353.63739‘.‘31323 sACO

JFPS
: éACO sTEST INSTRUCTION

;gg? ;REPORT FAILURE NO TRAP.
+261

1(R0O)
CORFL
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TEST # 22 - INTERRUPT CORRECT FLOWS TEST

&»
W =00

R
ViAW

SAVY &

0
0
0
0
0
0
0
0
0
0
0
0

AR
832§§d838

&

S

N~

RRRRRRIRRIR
SIBIFANAN

R
=

OOOOOOOOOO%

o

S

ggkl 032626

3

3883382
e NStEe
RO DR IO ~
oSS IR
SR NOOOON W

23

104413
004737

3
13
3
1
17141

000240

033036
033445

033320

033036

165411

033320

033036
045654

062426

056677

046252

054542

118:

1
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;:TEST ADDD MODE 7
COR10:

;SET UP THE LOOP ON ERROR ADDRESS.

SO
~N

;CORRECT FLOWS FAILED.

PC conssa

40210,70107.,62426,55555 ;ACO

108-1 :ggs

a1(R0) ,ACO “TEST INSTRUCTION
CORFLG

¢ 2 :REPORT FAILURE NO TRAP
+

1

1

L D B i

o

:SET UP THE LOOP ON ERROR ADDRESS.
PC cmsg
gg211.3 45.566?7é801122 ;ACO

:FPS
sTEST INSTRUCTION

(RO) ,ACO

CORFLG

;ggz ;REPORT FAILURE, NO TRAP.
+263 :CORRECT FLOWS FAILED.

1
:SET UP THE LOOP ON ERROR ADDRESS.

Ps CgRS

§‘21 16 411.46255663650 :ACO

218 :FPS

(RO) ,ACO *TEST INSTRUCTION

CORFLG

;ggz :REPORT FAILURE, NO TRAP.

+264 :CORRECT FLOWS FAILED.

1

s :SET UP THE LOOP ON ERROR ADDRESS.
?§21gfa¥254.545425671523 :ACO

‘13 *FPS

(RO) ,ACO STEST INSTRUCTION.

SEQUENCE

127
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TEST # 22 - INTERRUPT CMECT FLOWS TEST

1 gy S
6308 03306 00001
g 5 0 000‘.?7
6307
2310
i
631
6314

15
e
6318
6319 ’
60
632%
6324
6325
6326

7

8
€3
23331
33
6334
6335
63;9 033036 005037
233 033042 012601
63%% 010102
6340 0}5700
6341 52 170100
mgg 172612
634 (1)1 ;00
&35 O30t 01e1og
634 03300 “g,s;
?ﬁ‘.‘; 033076 01023
58 ez ey
63;; 33114 012737
85‘ 033122 012777
6355
6359 033130 000161
635

033320

033336

033320

000200

000012
000010

000014
001236

177776
033134
177777
177777

000014

MACRO M1113 - 20-GCT-81 08:27 PAGE 33-6

SEQUENCE

CLR cgmc
sﬂm ;122 ;REPORT FAILURE NO TRAP.
5%: ERROR  +265 CORRECT FLOWS FAILED.
118: W CORDONE rmsneb TEST!
:THIS SUBROUTINE, CORSUB, IS CALLED TO SET UP THE OPERANDS
“AND CHECK THE RESULTS IN THIS TEST. IT IS CALLED THUS:
: JSR PC,CORSUB
: LWORD X, X.X,X :ACO OPERAND
: gs: WORD X :RO
g $: .WORD X FPS
: is: INST resr INSTRUCTION TO BE
; *EXECUTED.
; ADR m ADDRESS OFFSET FOR
: CERTAIN MODES OR NOP.
: sznoa ﬁzz -no TRAP ERROR.
; 58: ERROR  +N :CORRECT FLOWS FAILURE.
: BR 11$ "OPTIONAL FOR CERTAIN MODES.
: m: .WORD  ADDRESS SOPTIONAL FOR CERTAIN MODES.

CNS(B WILL PICK UP A POINTER TO THE ARGUMENTS, IN R1. ACO

“THE FPS WILL BE SET TO THE DESIGNATED VALUES. THEN THE TEST MODULE
*WILL BE SET UP TO INTERRUPT AND THE }usmmwu AT &S EXECUTED. IF

:NO TRAP OCCURS THEN THE TEST mE

sTHE PC ON THE STACK SHOULD BE &
:HAVE BEEN MODIFIED. IF EVERYTHI
;58 PLUS TWO. IF AN

RROR REPORT AT 58.

S FAULTY. WHEN THE TRAP OCCURS

AND ACO, RO AND THE FPS SHOULD NOT

ué IS CORRECT CORSUB WILL RETURN TO
ERROR IS DETECTED THEN CORSUB WILL RETURN TO THE

:E
:NOTE THAT A FI.AGi CWFLG. IS SET TO -1 WHEN AN INTERRUPT IS PENDING.

;CORFLG IS ZERO OTHERWISE

CORSUB: CLR CORFLG
-
MOV #200,R0
LDFPS .S“
LDD (nz) ACO
MOV (R1).RO
LDFPS
MOV um RO
MOV R?
ADD nl R2
MOV R2,$THP2
000220 %3 cfomv aCORTRP
033550 MOV #-1,CORFLG
000202 MOV #-1,3CORINT
JMP 14(R1)

sSET FLAG_TO INDICATE NO INTERRUPT
; PEND ING

*GET A POINTER TO THE ARGUMENTS.

:SET UP THE FPS.
:SET UP RO.

sSAVE ADDRESS OF INSTRUCTION IN CASE

:0F ERROR.

*CLEAR THE PRIORITY TO ALLOW INTERRUPTS.
:SET UP THE INTERRUPT TOR.

:SET lﬁ FLAG TO INDICATE

128




oo
VLA
-0

w
0O0O000 (={=1=]

rOOONONOM

FERREFS
COOOOO=O=O—

ot e ) d wd o ek
B e e . I

o
~
-

000 O00000000OC

]

T

SEFRERNSRS &

CERRERREIEAIES

OO0O00000

:

6391 033272

639§ 033276

6395 033302
96

—
L
~

SAEINISI
NSNS

=F
SISt

S R
o
SRS

[ol=]
N =

(=1
NN

000161

177774

000110

033320

000010

033322
000004

000032
000030
001236

033320

00000.

MACRO M1113 20-0CT-81 08:27 PAGE 33-2
COﬂRECY FLOWS TEST

000162

007240

000000

SEQUENCE

: TRAP TO HERE UHEN THE INTERRUPT CCURS.

tORTV:

1%:

CORTVO:
CORTV1:

CORFLG:
CORTMP:

CORINT:

CORTRP: .

CLR
ERROR
BR

CoRTYY

.8CORINT

2‘00 2
Rg .R

lCORTHPiﬁz

ccoﬁm STHP3

RO, S ms
R&.STMP7
(sﬁ) $THP11

né

(55 n
CORTVO
(SP)+,(SP)+
RO, 10(R1)
CORTVO
R1,.R2
#CORTMP R3
#6 RS
(ﬂé)o (R3)+
corTvd
RS,1$
32(R1)
30(R1)
(SP) ,$TMP2
CORFLG
(SP)+,(SP)+
+266
CORDONE

0
0.0.0,0
177774

110

;FIRST SE IF AN

INTERRUPT WAS PENDING.
IF NOT GO REPORT AN ERROR.
;MAKE SURE THE TEST EQUIPMENT
:1S NOT INTERRUPT ENABLED.

sGET THE FPS.
:GET ACO

;SEE _IF THE TRAP OCCURRED
:AT THE CORRECT ADDRESS.

sRESET THE STACK.

:SEE IF RO IS CORRECT.
:BR IF NOT CORRECT.

:SEE IF ACO WAS CORRECT

:BRANCH IF INCORRECT.
:1F EVERYTHING IS CORRECT THEN RETURN.
;CORRECT FLOWS FAILED SC GO REPORT ERROR.
:AN_INTERRUPT OCCURRED WHEN THE FLAG

:CORFLG, DID NOT INDICATE THAT ONE WAS
:PENDING SO REPORT SPURIOUS TRAP

OF THE

OF CORINT CAN BE MODIF IED
US REGISTER'S ADDRESS IS

ADDRESS OF THE TEST EQUIPMENTS
LIKE THE STATUS REGISTER'S ADDRESS

MMEDIATELY ABOVE

CAN BE CHANGED, BUT THE

129
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CKFPBCO FP11F FLTG PNT PRT B MACRO M1113 20-0CT-81 08:27 PAGE 23-6 SEQUENCE 130
TEST # 22 - INTERRUPT CORRECT FLOWS TESY

6415 :CONTENTS OF CORTRP MUST INDICATE THE
&4;9 * CHANGE .
6418 oggggg CORDONE :
0 104412 RSE TUP ;60 _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 67).
6419
pogs
64 5 033340 TST23:
64
s
6456 .SBTTL END OF PASS ROUTINE
ttttt.tttttttttttttttt"'ttﬁtttﬁtttttttlttttttttttltttttttttttt
*INCREMENT THE PASS NUMBER (SPASS)
“«INDICATE END-OF-PROGRAM AFTER 1 PASSES THRU THE PROGRAM
“«]F SW12=1 INHIBIT TRACE TRAP
:«]F THERES A MONITOR GO TO IT
‘«]F THERE ISN'T JUMP TO LOOP
033340 $EOP:
033340 SCOPE ,
ogs 2 005037 001102 CLR STSTNM ..zeno THE TEST NUMBER
033 005037 001302 CLR STIMES *3ZERO THE NUMBER OF ITERATIONS
033352 005237 001324 INC $PASS : INCREMENT THE PASS NUMBER
033356 1 BPL. 10008 bnmcu IF STILL PLUS :DPM002
03 5037 001324 CLR $PASS “CLEAR THE PASS COUNTER * DPMO02
og 5237 034106 INC $PASS2 * INCREMENT OVERFLOW PASS COUNTER : DPM002
0 5327 10008: DEC (PC)+ +;L00P?
033372 1 $EOPCT: .WORD 1
0 33 74 00 BLE 9998 :NO :DPMO02
033376 1; 034034 JMP $DOAGN :YES
033402 012737 9998: MOV (PC)+,a(PC)+  ::RESTORE COUNTER
033404 SENDCT: .WORD 1
0 os 3 ; $EOPCT
03341 5737 001112 ST RTTL :SEE IF ANY ERRORS THIS PASS : DPMOO
033414 1057 BNE 25003 *BRANCH IF SO TO PRINT THE EOP DPMO0
3; 13 5737 034104 ST no :SEE IF EOP nses ARE DISABLED ;
1 BNE ﬁ :BRANCH IF :
8 4 737 001777 001324 BIT #1777 ,$PASS *PRINT EOP sveav 2000TH PASS :
0 001114 s BNE $GET4L2 :BRANCH IF NOT MULTIPLE OF 1000 DPMO0
og 104401 033442 TYPE 653 ::TYPE ASCIZ STRING
033440 00040 B8R GET OVER THE ASCIZ
sl ﬁgss: LASCIZ azmswm m& 8/
0 005737 034106 ST $PASS2 : SEE xr OVERFLOW KAS NON-ZERO VALUE mg
0 144 BEQ 49008 *BRANCH IF zsno :
0 3746 034106 MOV $PASS2,-(SP)  ::SAVE SPASS2 FOR TYPEOUT
*:TYPE OVERFLOW PASS NUMBER IN OCTAL  ;DPMO02
033472 104403  TYPOS ::60 ms-ocm. ASCII
033474 883 .BYTE 6 SSTYPE 6 DIGITS
033475 .BYTE 0 ::SUPPRESS LEADING ZEROS




03347
i
033510

o
wn

LG E

N N N NN N
N
QoA
OSSN

-
o

£

N
&
Y4
o

I T v
SEE
U

033750
033754

§‘776

CKFPBCO FPITF FLTG PNT
END OF PASS ROUTINE

005737

S
03

m
ok

37

g?

7
000761
013746
104403
006

001426
104401
000415

b ]
awuc:xruéé
= O N
= ~Nro~

3388833

¥§8
S3&=
o=\w

<

el

‘.hl

SRod
OO

§§§

PRT B

001324
033512

07
001244
033546

001112
033612

001112

1
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001244
001324

001244

33233:

Suuls:
40008 :

::69%:
688 :

49008 :

£9108:

pha:

5001$:

$GET42:

::65%:
648

$DISAB:

::65%:
648 :

$6T42C:

MoV

TYPOS
.BYTE
.BYTE
TST
BEQ
TYPE

BR
.ASCIZ
MOV

TYPOS
.BYTE
.BYTE
CLR
TYPE
1STB
BPL
MoV
TST

BNE
INC
TYPE

BR
LASCIZ
BR

CLR
TYPE
BR
LASCIZ

SPASS
673

83000:

#70000, STMPS
$TMPS , $PASS
42008

éss
10!

$TMPS5

/ TOTAL ERRORS
$ERTTL,-(SP)

;SEE IF PASS COUNT IS ZERO
H NOT

:BRANCH IF
::TYPE ASCIZ STRING
::GET OVER THE ASCIZ

;GO TEST SERTTL

:CHECK STH OCTAL DIGIT
sCHECK TO SEE IF OCTAL

BRANCH OUT _IF ZERO
;TYPE ASCIZ STRING

..GET OVER THE ASCIZ

FIRST
DIGIT IS ZERO

sSHIFT THE THREE BITS RIGHT 3 PLACES

*BRANCH BACK TO CHECK SPASS

;:SAVE $PASS FOR TYPEOUT
S:TYPE PASS NUMBER IN OCTAL
2360 TYPE--OCTAL ASCII
S:TYPE 6 DIGITS
+:SUPPRESS LEADING ZEROS

*SEE IF ANY ERRORS THIS PASS
*BRANCH AROUND REPORT IF NONE
..rvpe ASCIZ STRING

*GET OVER THE ASCIZ
THIS PASS /

::SAVE SERTTL FOR TYPEOUT
:TOTAL NUMBER OF ERRORS IN OCTAL
*160 me-ocm ASCII
::TYPE 6 DIGI
: :SUPPRESS LEADING ZEROS
..CLEAR ERROR TOTAL
“TYPE CARRIAGE RETURN, LINE FEED
:is A cnw\I 'c‘r)sn WAITING?

:BRANCH
:WASTE THE CHARACTER, CLEARING READY

:SEE WHICH STATE ENABLE/DISABLE IS IN
*BRANCH IF

EOP'S DI SABLED

;SET FLAG DISABLING PR
..TYPE ASCIZ STRING
OVER THE ASCIZ

<CRLF>!EOP'S oxsiéleo <CRLF>

$GT42C

Ezggos

;BRANCH OVER _ENABLE ROUTINE
sCLEAR FLAG_ENABLING PRINTOUTS
..TYPE ASCIZ STRING

GET OVER THE ASCIZ

5
<CRLF>!EOP'S ENAELED.(CRLF)

#SCLR.T,=(SP)

:;GET MONITOR ADDRESS
::BRANCH IF _NO_MONITOR
:INSURE THE 'T*' BIT IS CLEAR

:ISETUP FOR AN RTI OR RTT

SEQUENCE

:DPHOOS
DPMOO.

;DPﬁOOS

: DPMOO

o

DPM002

LTATATR L]

:DPM002
:DPM002

:DPMO0
:DPMO0

15
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END OF PASS ROUTINE

034012 000426
034014
034014 1370g 000042
0340 140
0340 5
034024 004710
8 8 000240
000240
034032 000240
0340
0340 104400
034036 042716 000020
0;204 032777 010000
03405 1005
034052 005137 034076
034056 100402
034060 052716 000020
034094 012746 034072
034070
034072
034072 000137
034074 005214
034076
034100 377 377
034104 000000
034106 000000
6427
6428
034110
034110 1044
034112 032777 040000
034120 001131
034122 000416
034124 013746 000004
0341 1273 0;‘150
0341 80 737 177060
034142 055 37 000004
034146 00

1
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145070

000

145020

000004

SEQUENCE
BR SRTRN ::G0_DO AN RTI OR RIT ro LOAD THE PSW
— *:WITH A CLEARED 'T'* BIT
MOV ans2 R0 : : INSURE ao CONTAINS THE MONITORS
BEQ $DOAGN ::RETURN ADDRESS
RESET ..CLEAR THE WORLD
SENDAD: JSR PC, (RO) 2360 TO MONITOR
NOP ::SAVE ROOM
NOP ;2FOR
NOP ;:ACTN
$DOAGN:
TRAP :PUSH OLD PSW AND PC ON STACK
BIC #20,(SP) iCLEAR THE "1 BIT
BIT mhz aswR :;RUN WITH TRACE TRAP?
BNE 18 :BR IF NO
COM sran ..ls IT TIME FOR TRACE TRAP
8M] :BR IF NO
BIS czo (SP) ““SET TRACE TRAP
1$: MOV #SLOOP,=(SP)  ::JUMP TO smn OF TEST
SRTRN: RTI ..Rsr =THIS, IS _CHANGED TO
RTT* IF "RTT" IS A LEGAL
..msmucnon
$LOOP:
JMP A(PC)+ ; :RETURN
SRTNAD: .WORD 5oop
$TBIT: .WORD 22T BIT STATE INDICATOR
SENULL : gws‘ -1,=1,0 ““NULL CHARACTER STRING
EPENDS: .WORD 0 :LOCATION FOR EOP PRINT FLAG :DPMO02
$PASS2: .WORD 0 *LOCATION FOR PASS COUNT OVERFLOW :DPMO02

.SBTTL SCOPE HANDLER ROUTINE

ﬁ.ﬁ.t..l’.!itﬁltitt..itt'iQﬁttt'tﬁ'tttiﬁQt.lttt!.tt'tttti.lttti!

*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:

*SH1‘=1 LOOP ON TEST
INH!BIT ITERATIONS

: +3W09=1 LOOP ON ERROR

"'E’."'ff" LOOP ON TEST IN SWR<7:0>

't

L SCOPE ::SCOPE=]0T

$SCOPE:
CKSWR ::TEST FOR CHANGE IN SOFT-SWR

18: BIT #81T14,3SWR :LOOP ON msm TEST?
BNE SOVER ves IF SW14=1

-WOANNSTART OF CODE FOR THE XOR 'ftsrsnmm

$XTSTR: BR 6$ ;1 RUNNING ON THE ~XOR': TESTER CHANGE

S3THIS INSTRUCTION TO A "NOP"* (NOP=240)

MOV +:SAVE THE comsnrs or me ERROR VECTOR

il;RRVEC -(SP)

MOV

ST an1 77060

MOV (SP) +, 3#ERRVEC
8R $SVLAD

..SET FOR _TIMEOU

sTIME OUT ON OR’
..RESTORE THE ERROR VECTOR
;260 TO THE NEXT TEST

132




CKFPBCO FP1
SCOPE HANDL

hﬂUﬁ?ﬁgﬁ:
—
SO X

WO

RN

e
SENITIRS

i=lelelelelelelelele]
LEEEE

PRT B

000004

000400
1464744
177766
000001

000001

001103
001103

001115
001000
001110

001103
001302

004000

"
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144752
001102

034422
034422

177766

001103
1464662
001106

144630

5%:

B8R
6%: :”‘llgfﬂb OF

2%:

20008 :

7$:
4S:

3s:

$SVLAD:

$OVER:

MOV

SMXCNT: 1

CPSAVE :

.SBTTL

ttﬂ[

(SP)+,(SP)+

(SP)+ ,@#ERRVEC
78

SEQUENCE

;;CLEAR THE STACK AFTER A
;iRESTORE THE ERROR VECTOR
:LOOP ON THE PRESENT TEST

A TIME OUT

CODE FOR THE XOR' TESTERWA##N

gl T08,aSWR
aSWR kST STNM

SOV;

177766, CPSAVE

#81700,CPSAVE
000

20008
05;100,177766
+177

$ERFLG
SERF LG

3

ggmx .SERFLG
zgl T09,3SWR
SLPERR, SLPADR
SOVER

SERFLG
STIMES

1$
#BIT11,3SWR
1$
$PASS
1$
S$ICNT
S$TIMES,SICNT
$OVER
#1,S1CNT
SMXCNT ,STIMES
STSTNM
STSTNM STESTN
(SP) ,$LPADR
(SP) , SLPEIIII
3ES

..LDOP ON SPEC. TEST?
:BR IF NO
..W Tl;E RIGHT TEST? SWR<7:0>

hovs CPU m REG VALUE TO LOC FOR TST ;DPMOO1
*SEE IF THE POWER MONITOR BIT IS ON DPMOO1
*BRANCH TO CONTINUE ROUTINE xr CLEAR -
“CLEAR THE BIT FOUND TO BE SET DPMO01
“CALL SPECIAL POWER FAIL BIT ERROR CALL :
“CLEAR THE ERROR FLAG FOR NEXT TEST :

ms mszs AN ERROR?

;BR IF
..MXI ERRORm S FOR THIS TEST OCCURRED?
..LOOP ON _ERROR?

;:BR_IF NO
::SET LOOP ADDRESS TO LAST SCOPE

:;ZERO THE ERROR FLAG

:;CLEAR THE NUMBER OF ITERATIONS TO MAKE
;;ESCAPE TO THE NEXT TEST

..IMIBIT ITERATIONS?

YES
..IF FIRST PASS OF PROGRAM
INHIBIT ITERATIONS
..INCREENT ITERATION COUNT
s s CHECK T HE NUMBER OF ITERATIONS MADE
IF m ITERATION REQUIRED
..REINITIAIJZE THE _ITERATION COUNTER
T NUMBER OF ITERATIONS TO DO
CMT TEST NUMBERS
..SET TEST NUMBER IN APT MAILBOX
:SAVE SCOPE LOOP ADDRESS
::SAVE ERROR LOOP ADDRESS
..CLEM THE ESCAPE FROM ERROR ADDRESS
sONLY ALLOW ONE(1) ERROR ON NEXT TEST

u

srsm aoxsmv ..oxspw TEST NUMBER

SLPADR, (SP)

0

ERROR HANDLER ROUTINE

tlttt!"ﬁtt'ttitttﬂ'i'..'tiitttttit'.itttttt""ti.ﬁ!'itItttit!

tTI-IIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
:#SAVE THE ERROR ITEM NUMBER
;*AND GO TO ERTYPE ON _ERROR

SI{]TCH OPTIONS PROVIDED

HALT ERROR
INH 18 EIRM

SS"'S

..FWGE RETURN ADDRESS

IXES PS
::MAX. NUMBER OF ITERATIONS

*LOCATION TO SAVE CPU ERR REG CONTENTS

‘
w

:DPMO01

AND THE ADDRESS OF THE ERROR CALL
BY THIS ROUTINE ARE:
TYPEOUTS

133
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CKFPBCO FP11F FLTG PNT PRT B SEQUENCE 134
ERROR HANDLER ROUTINE

s«CALL

3 ERROR N ; sERROR=EMT AND N=ERROR ITEM NUMBER
8%2 2 000000 523355’ LMORD O :LOC'N TO HOLD S$ERRPC DURING DUAL ERR  ;DPMOO1
0 1044 CKSWR ;:TEST FOR CHANGE IN SOF T=SWR
034430 105 001103 78: INCB  SERFLG :3SET THE ERROR FLAG
034434 001775 BEQ 78 *DON'T LET THE FLAG GO TO ZERO
034436 013777 001102 144476 MOV STSTNM.@DISPLAY - :DISPLAY TEST NUMBER AND ERROR FLAG
034444 032777 002000 144466 BIT #81T10,aSWR :iBELL ON ERROR?
034452 001402 BEQ 1% ‘N0 = SKIP
034454 104401 001306 TYPE $BELL ..mc BELL
034460 005237 001112 1$: INC $ERTTL COUNT ms NUMBER OF ERRORS
034 011637 001116 MOV (sm SERRPC *%GET ADDRESS OF ERROR INSTRUCTION
034470 162737 000002 001116 SUB 2. SERRPC
034476 117737 144414 001114 MOVB as mc SITEMB ::STRIP AND SAVE THE ERROR ITEM CODE
0345046 122737 000177 001114 CMPB sIfeEm8 *SEE IF THIS IS THE POWER FAIL CALL :DPMO01
034512 001421 BEQ 1999 *BRANCH AROUND ROUTINE IF IT IS *DPMO01
034514 013737 177766 034422 MOV 1 LCPSAVE  :MOVE CPU ERR REG TO CPSAVE FOR TEST  -DPM0D1
034522 032737 000001 034422 BIT TOO.CPSAVE :SEE IF POWER MONITOR BIT IS SET *DPMOO1
034530 001412 BEQ 1 *BRANCH IF OK > DPMO01
034532 042737 000001 177766 BIC #8IT00,177766  :CLEAR THE m FOUND SET *DPMO01
034540 013737 001116 034424 MOV SERRPC.IBSAVE :SAVE SERRP DPMGO1
034546 104177 ERROR  +177 :CALL smm. POWER MON BIT ERROR DPMO01
3332222 013737 034424 001116 dhie MOV IBSAVE ,$ERRPC  :RESTORE SERRPC
034556 032777 020000 144354 BIT IT13,aSWR ::SKIP TYPEOUT IF SET
034 001 208 2:SKIP TYPEOUTS
034566 004737 037040 ve PC,.ERTYPE 2260 TO USER ERROR ROUTINE
334‘3;?5 104401 001313 - < JSCRLF
034576 122737 000001 001336 CMPB  WAPTENV,SENV ..numms IN APT MODE
034604 001007 BNE gs SKIP APT ERROR REPORT
034606 113737 001114 034620 MOVB nm.zu ..sef ITEM NUMBER AS ERROR NUMBER
034614 004737 035672 JSR PC,SATYS :REPORT FATAL ERROR TO APT
034620 000 21s: .BYTE 0
034621 % .BYTE
034622 000 228%: 28 TE LOOP
03"3%3 005737 034424 2s: ST igwe ses IF R FAIL ERROR CALL :DPMO01
034 001005 BNE anmcn IF NOT = HALT NOT ALLOWED DPM001
034632 005777 144302 ST aSWR :HALT ON ERROR
034636 100002 BPL 33 ..sm IF CONTINUE
034640 000000 HALT *HALT ON ERROR'
034642 1044% CKSWR ..resr FOR CHANGE IN SOFT=-SWR
034644 032777 001000 144266 38: BIT #BIT09,aSWR ::LOOP ON ERROR suncu SET?
034652 001405 BEQ 4$ BR IF NO
034654 005737 034424 ST IBSAVE ‘8EE IF THIS IS THE PWR MNTR BIT ERROR :DPMOO1
0 001002 BNE 11 *BRANCH IF SO = NO FUDGING ALLOWED DPMO01
0 013716 001110 MOV SLPERR, (SP) *:FUDGE RETURN FOR LOOPING
034596 005737 001304 48: TST $ESCAPE ::CHECK FOR AN ESCAPE ADDRESS
034672 oou.gs BEQ 5 ‘BR IF NONE
0 %3 005737 034424 ST BSAVE §£e IF THIS IS THE PWR MNTR BIT ERROR ;DPMOO1
034 001002 BNE $ *BRANCH IF SO = NO FUDGING ALLOWED 1 DPMO01
8§702 013716 001304 - MOV SESCAPE,(SP)  ::FUDGE RETURN ADDRESS FOR ESCAPE
034706 022737 034024 000042 CMP #SENDAD , 42 ::ACT=11 AUTO-ACCEPT’
034714 001001 BNE 6 : *BRANCH IF
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ERROR HANDLER ROUTINE

og2718 000000 HALT ::YES
0347 6%:
034720 032777 001000 144212 BIT #B1T09,3SWR
0347 00101; BNE ERM10
0 0119 001162 MOV (SP) ,$RE :SEE IF ERROR #377
0 035 7 177776 001162 ADD ,-; $REG
034742 122777 000377 144212 CMPB  #377,3SREGO
034750 001002 BNE ERM10
034752 062716 000002 ADD #2,(SP)
s 034756 000002 ERM10: RTI
6432 .SBTTL SAVE AND RESTORE RO-RS ROUTINES
::ttttittttttﬁtiittltiiittttttttttltttttttttttttltttttttttttttttt
+*SAVE RO=RS
s=CALL:
i SAVREG
:#UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:
;t
s 4TOP===(+16)
ix 42===(+18)
;% +4===R5
% +8---R4
;% +8--=R3
:%+10=-=-=R2
:x+12=-=-=R1
s %+14=-==R0
034760 $SAVREG:
034760 010046 MOV RO,~(SP) ::PUSH RO ON STACK
034762 010146 MOV R1,=(SP) S:PUSH R1 ON STACK
034764 010_;16 MOV ag.-(sn ::PUSH R2 ON STACK
034766 010346 MOV R3.=(SP) ::PUSH R3 ON STACK
034770 010446 MOV R&,~(SP) S:PUSH Ré ON STACK
034772 010546 MOV RS.=-(SP) ::PUSH RS ON STACK
034774 016646 000022 MOV 22(SP) ,=(SP)  ::SAVE PS OF MAIN FLOW
035000 016646 000022 MOV (SP).=(SP)  ::SAVE PC OF MAIN FLOW
035004 016646 000022 MOV (SP),-(SP)  ::SAVE PS OF CALL
035010 016646 000022 MOV 2(SP),=(SP)  ::SAVE PC OF CALL
035014 000002 RTI
:-nesione RO-RS
s*CALL:
‘% RESREG
035016 $RESREG:
0 5013 666 883822 MOV (SP)+,22(SP)  ;:RESTORE PC OF CALL
50 666 55 MOV (SP)+.22(SP)  ::RESTORE PS OF CALL
5 666 0000 MOV (SP)+.22(SP)  ::RESTORE PC OF MAIN FLOW
50 236 000022 MOV (SP)+.22(SP)  ::RESTORE PS OF MAIN FLOW
3 50 5 MOV (SP)+.R ::POP STACK INTO R
504 604 MOV (SP) +.Ré S:POP STACK INTO Ré&
035 603 MOV (SP) +.R3 ::POP STACK INTO R3
8 S 602 MOV (SP)+ ,R2 ::POP STACK INTO R?2
601 MOV (SP) +.R1 ::POP STACK INTO R1
03505 600 MOV (SP)+.RO *:POP STACK INTO RO
035052 2 RTI
6433
6434 .SBTTL TYPE ROUTINE

i 221222222223 232 e e ittt d i i i i iiiidiidds

:*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.
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tTHE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
;*NOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

:«NOTE?: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
-uore $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
: eCAL
-1> usxnc A TRAP INSTRUCTION
on YPE  ,MESADR ::MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
t
‘e TYPE
o® MESADR
L
$TYPE: TSTB  STPFLG ;1S THERE A TERMINAL?
BPL 13 ‘BR IF YES
HALT ..HALT HERE IF NO TERMINAL
B8R 3s : S LEAVE
18: MOV RO,=(SP) *SAVE RO
MOV a2(sP).RO ..GET ADDRESS OF ASCIZ STRING
001336 CMPB  WAPTENV,SENV *RUNNING IN APT MODE
BNE 628 “INO.GO CHECK FOR APT CONSOLE
001337 BITB  #APTSPOOL ,SENVM ..spéot MESSAGE TO APT
BEQ 628 *:ND,GO CHECK FOR CONSOLE
MOV RO,61$ ::SETUP MESSAGE ADDRESS FOR APT
JSR PC.SATY3 ..SPOOL MESSAGE TO AP
618: .WORD O *MESSAGE ADDRESS
001337 628 BITB WAPTCSUP.SENVM - :APT cunsome sunrnesseo
BNE 608 SSYES,SKIP TYPE OU
28: MOVB  (RO)+,=(SP) : :PUSH CHARACTER 1o BE TYPED ONTO STACK
BNE 48 :3BR IF IT ISN'T THE TERMINATOR
ST (SP)+ *:IF TERMINATOR POP IT OFF THE STACK
608: MOV (SP)+,RO *:RESTORE RO
3s: ADD #2,(SP) ZADJUST RETURN PC
RTI : *RETURN
48: gega ggr.(sp) *:BRANCH IF <HT>
g::a ggRLF.(SP) ::BRANCH IF NOT <CRLF>
TST (SP)+ ::POP <CR><LF> EQUIV
I::EF :3TYPE A CR AND LF
CLRE  SCHARCNT ::CLEAR CHARACTER COUNT
BR 2 :3GET NEXT CHARACTER
58: JSR PC.STYPEC ‘G0 TYPE THIS CHARACTER
68: CMPB  SFILLC.(SP)+  ::IS IT TIME FOR FILLER CHARS . ?
BNE 28 i:IF uoeosent CHAR.
MOV SNULL ,~(SP) “:GET # OF FILLER CHARS. NEEDED
*:AND THE NULL CHAR.
78: DECB  1(5P) *:DOES A NULL NEED TO BE TYPED?
BLT 6% S:BR IF uo-so POP THE NULL OFF OF STACK
JSR PC,STYPEC :360 TYPE A NULL
DECB ;gmcm DO NOT COUNT AS A COUNT
BR *:L0OP
-HORIZONTAL TAB Pnocesson
8s: MOVB

) : :REPLACE TAB WITH SPACE
98: JSR hv S:TYPE A SPACE

035414 BIT8 : scmcur S*BRANCH IF NOT AT

BNE 98’ $:TAB STOP
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CKFPBCO FP1
TYPE ROUTINE

035 883?56 ST (SP)+ :POP SPACE OFF STACK

8 g o 724 . B8R 23 SGET NEXT CHARACTER

85 105777 143652 1ST8 ams .Jmnmxmownm’ ;MJD001
5 100022 BPL 108 ;i8R _IF NOT *MJDO01

035274 81 46 163646 MOV as$TkB, - (SP) :GET CHAR *MJD001

3 5 5716 17 60? RIC #177600, (sP) ..srnxp EXTRANEOUS BITS *MJD001
g as 716 00002 CMPB asxorr (sP) PIWAS c *MJDO01

03531 1012 BNE 1028 SiBR IF uor *MJD001

03531 1018: ;nJggg1

035312 105777 143626 TST8 asrxs ::WAIT FOR CHAR *MJD001

021 1@75 BPL os *MJD001

0 117716 143622 MOVB KB, (SP) :GET CHAR *MJD001

035324 042716 177600 BIC 0177660 (SP)  :STRIP IT *MJD001

3 5 122716 000021 CMPB  #SXON, (SP) SiWAS IT XON? *MJD001
5 001366 BNE 1018 ::BR IF NOT *MJDO01

035 102%: :MJD001

035336 005726 ST (SP)+ ::FIX STACK *MJD001

035340 108: :MJD001

035 105777 143604 ISTB  a$TPS ;:WAIT UNTIL PRINTER IS READY

035 100375 BPL 108 :MJDOO1

035346 126627 000002 000021 CMPB  2(SP) ,#SXON ::1S CHARACTER A RANDOM XON? *RANOO1

035354 oo14;9 BEQ TYPEX S:BRANCH IF YES *RANOO1

035356 11 ooooog 143566 MOVB (SP) ,a$T1PB *:LOAD CHAR TO BE TYPED INTO DATA REG.

035364 12 63 000015 000002 CMPB  #CR,2(SP) ..1s CHARACTER A CARRIAGE RETURN?

ossg;z 00100 BNE 18 ::BRANCH IF NO

035374 105037 035414 CLRB scnanuur ..YES-—CLEAR CHARACTER COUNT

035400 000406 BR STYPE CEXIT

035402 122766 000012 000002 18: CMPB ch 2(59) ..ls CHARACTER A LINE FEED?

035410 00140 BEQ TYPEX ::BRANCH IF YES

035412 10522 INCB (Pc)+ :COUNT THE CHARACTER

035414 000000 $CHARCNT: .WORD 0 *SCHARACTER COUNT STORAGE

s 035416 000207 $TYPEX: RTS PC
6436 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE

3 RAAAAARANAAAAAAARAANRRERARARARANAAACACOACAAAANACEAACARASACRSAOOERRY

'THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
;+OCTAL (ASCII) NUMBER AND TYPE IT.
«$TYPOS==-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

'CALI.

e MOV NUM,-(SP) :NUMBER TO BE TYPED

i TYPOS ..CALL FOR TYPEOUT

e .BYTE N ::N=1T0 8 FOR NUMBER OF DIGITS TO TYPE
ow BYTE M ::M=1 OR

o -1 TYPE LEADING ZEROS

B =SUPPRESS LEADING ZEROS

.I

s *$TYPON==-==ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
:g{fos OR $STYPOC

*CALL:
;. MOV NUM, = (SP) ::NUMBER TO BE TYPED

e MOV NUM, - (SP) : :NUMBER TO BE TYPED
;e TYPON :CALL FOR TYPEOUT
I-srvpoc---eurea HERE FOR TYPEOUT OF A 16 BIT NUMBER
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BINARY TO OCTAL (ASCII) AND TYPE

%

4

035653

(=] =]
N
v
oOn
-4\
N —>

035652
177770

000060
000040
000040

035646
035646
035650

000002 000004

$TYPOS:

$TYPOC:
$TYPON:

1$:
2$:

3s:

is:
5%:

7%:

68:

TYPOC

n
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SEQUENCE

::CALL FOR TYPEOUT

;:PICKUP THE MODE

ssLOAD ZERO FILL SWITCH

s :NUMBER OF DIGITS TO TYPE
:;ADJUST RETURN ADDRESS

:sSET THE ZERO FILL SWITCH
:sSET FOR SIX(6) DIGITS
::SET _THE ITERATION COUNT
::SAVE R

::SAVE Ré

:2SAVE RS
:3GET THE NUMBER OF DIGITS TO TYPE

; ;SUBTRACT IT FOR MAX. ALLOWED
::SAVE _IT FOR USE

:3GET THE ZERQ FILL SWITCH

: :PICKUP_THE INPUT NUMBER
::CLEAR_THE OUTPUT WORD

: :ROTATE MSB INTO 'C

::6G0 DO _MS8
:;FORM THIS DIGIT

;2GET LSB OF THIS DIGIT
;2TYPE THIS DIGIT?

;:BR IF NO

23GET RID OF JUNK

SUPPRESS ANYMORE 0°S
IT ASCII

+1S THIS A SPA
*BRANCH IF SO
::SAVE FOR TYPING
1360 TYPE THIS DIGIT
:COUNT BY 1

¥ { MORE TO DO

DONE
LAST DIGIT ISN'T A BLANK
THE _LAST DIGIT

-

— g
233
m

5
4
3

HE
R
R
STACK FOR RETURNING

z

- —4nnwn

AT
2
a

moMmM-—-Mm mmmm

b -

FOR ASCII DIGIT
TOR FOR TYPE ROUTINE
IGIT COUNTER
LL SWITCH
OF DIGITS TO TYPE

~Ne

-

SE2
g
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SEQUENCE

.SBTTL APT COMMUNICATIONS ROUTINE

':lttt.t.ﬁ...ﬁt..ttt'...'t'!ttti.tttlittiitit.tt.ttttittttttttt.t

o;gno $ATY1: MOVB  #1.8FFLG
036116 SATY3: MOVB  #1.SMFLG
BR sATYC
036120 SATY4: MOVB  #1,8FFLG
SATYC:
MOV RO,=(SP)
MOV R1.=(SP)
ISTE  SMFLG
BEO 5y
001336 CMPB  NAPTENV,SENV
BNE 3
001337 BITB  #APTSPOOL,SENVM
BEQ 3
MOV 84 (SP) RO
000004 ADD #2.4(SP)
18: ST $SMSGTYPE
BNE 1%
MOV RO, SMSGAD
28: 1sT8  (RO)+
BNE 28
SUB $MSGAD , RO
ASR RO
MOV RO, SMSGLGT
001316 g.qv ;:.snsstvps
036030 3$: MOV 34 (SP) 48
000004 ADD o; 4(SP)
MOV 1729776,~(SP)
JSR PC,STYPE
g:: LWORD O
108: TSTB  SFFLG
BEQ 128
ST NV
BEQ 1
118:  TST SMSGTYPE
BNE 118
001320 MOV 36 (SP) , SFATAL
000004 ADD #2,4(5P)
INC SMSGTYPE
128: CLRB  SFFLG
CLRB  SLFLG
CLRB  SMFLG
MOV (SP)+,R1
MOV (SP) +.RO
RTS PC
LG: .BYTE O
SLFLG: .BYTE 8
$FFLG .a;gg
APtSle=250
APTENV=001
APTSPOOL=100
APTCSUP=040

::70 REPORT FATAL ERROR
::TO TYPE A MESSAGE

::T0 ONLY REPORT FATAL ERROR

::PUSH RO ON STACK
:2PUSH R1 ON STACK
;2SHOULD TYPE A MESSAGE?
::1F NOT: BR

: :OPERATING UNDER APT?
:31F NOT: BR

::SHOULmlTi SPOOL MESSAGES?

338F : BR

*:GET MESSAGE ADDR. .
::BUMP RETURN ADDR.

::SEE IF DONE W/ LAST XMISSION?

:2IF NOT: WAIT

2SPUT ADDR IN MAILBOX

S:FIND END OF MESSAGE

::SUB START OF MESSAGE
;:GET MESSAGE LNGTH IN WORDS
:;PUT LENGTH IN MAILBOX
s:TELL APT TO TAKE MSG.

T RC L0 M iR
;:PUSH 177776 ON STACK
*3CALL TYPE MACRO

;;SHOULD REPORT FATAL ERROR?
;:IF NOT: BR

23k $

::RUNNING UNDER APT?
::21F NOT: BR
:2FINISHED LAST MESSAGE?
::1F NOT: WAIT

::GET ERROR #
- :BUMP RETURN ADDR.
::TELL APT TO TAKE ERROR
*SCLEAR FATAL FLAG
::CLEAR LOG FLAG
:SCLEAR MESSAGE FLAG
$:POP STACK INTO R1
*:POP STACK INTO RO

139
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000176 001140

143006
143002
177600
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142724
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.SBTTL TTY INPUT ROUTINE

I EE 1122223232323 R 2R 2R dRdtd iRt iddd ittt ddddtil it sl

"ENABL LSE

e 2 22232323t d R RRd R R Rl dt iRl il il dddd)

;*SOFTWARE SWITCH REGISTER CHANGE ROUTINE.
;*ROUTINE IS ENTERED FROM THE TRAP HANDLER
;*SERVICE THE TEST FOR CHANGE IN SOF TWARE
:*WHEN OPERATING IN TTY FLAG MODE.

$CKSWR: CMP c;mes.sun ::1S THE SOFT=-SWR SELECTED?
BNE 158 *SBRANCH IF NO
TSTB asTkS :2CHAR THERE?
BPL 15% *2IF NO, DON'T WAIT AROUND
MOVB asnzg -(SP) S:SAVE THE CHAR
BIC #2C172, (SP) t:STRIP-OFF THE ASCII
CMP #7,(SPJ+ 3318 IT A CONTROL G?
BNE 15§ *iNO, RETURN TO USER
CMPB ugroa.n “:ARE WE RUNNING IN AUTO-MODE?
BEQ 15 S:BRANCH IF YES

TYPE .SCN&G ;;ECHO THE CONTROL=-G (*G)

$GTSWR: TYPE . SMS ;s TYPE CURRENT CONTENTS
MOV SWREG,~(SP) :;SAVE SWREG FOR TYPEOUT
TYPOC ;:60 TYPE--OCTAL ASCII(ALL DIGITS)
TYPE - SMNEV ; ;PROMPT FOR NEW SWR
198: CLR -(SP) ::CLEAR COUNTER
CLR =(SP) ::THE NEW SWR
78: TSTB as$TkKS ;sCHAR THERE?
BPL ::1F NOT_TRY AGAIN

78
MOVB am; -(SP) 1:PICK UP ;rwu
17¢ ::MAKE IT 7-BIT ASCII

BIC #4C177, (SP) ¥
9s: CMP (SP) ,#25 231IS IT A CONTROL=U?
BNE 108 S BRANCH IF NOT
TYPE  ,SCNTLU ©:YES, ECHO CONTROL-U (*U)
208:  ADD :&sr S IGNORE PREVIOUS INPUT
aRn 1 ::LET'S TRY IT AGAIN
108: (WP (SP) ,#15 23IS IT A <CR>?
BNE 16% ::BRANCH IF NO
ST 4(SP) SIYES, IS IT THE FIRST CHAR?
BEQ 11% ::BRANCH IF YES
MOV 2(SP) ,aSwR *:SAVE NEW SWR
11%: ADD #6,5P ::CLEAR UP STACK
14%: TYPE $CRLF :ECHO <CR> AND <LF>
cMP8  SINTAG. *'RE-ENABLE TTY KBD INTERRUPTS?
BNE 158 SSBRANCH IF NOT
MOV #100,387KS :RE-ENABLE TTY KBD INTERRUPTS
58 RTI * SRETURN
168 JSR PC,STYPEC :ECHO CHAR
cMp (32)"6 S:CHAR < 0?
BLT ::BRANCH IF YES
CMP (SP) ,#67 S:CHAR > 7?
BGT 123 ::BRANCH IF YES
BIC #60, (SP)+ :STRIP-OFF ASCII
TST (SP) *:1S THIS THE FIRST CHAR
BEQ 7% :BRANCH IF YES
ASL (SP) “iND, SHIFT PRESENT
ASL (SP) :: "CHAR OVER TO MAKE
ASL (SP) ROOM FOR NEW ONE.

:s 00M
17%: INC 2(SP) :sKEEP COUNT OF CHAR

SEQUENCE

AND WILL
SWITCH REGISTER TRAP CALL
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CKFPBCO FPI1F F
TTY INPUT ROUTINE
8 gro 83391? 177776 BIS -;(sm ,(SP) ::SET IN NEW CHAR
74 0 B8R ::GET THE NEXT ONE
036376 104401 001312 188:  TYPE $QUES TITYPE 2<CRO<LE>
036402 000720 » Easa 208 *:SIMULATE CONTROL=-U
. tttttt'.tttttttttttttttttttttt'tﬁtQ.titttttttttttttttl!tltttttt
-mf ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
%
e RDCHR ::INPUT A SINGLE CHARACTER FROM THE TTY
v RETURN HERE :SCHARACTER IS ON THE STACK
I S:WITH PARITY BIT STRIPPED OFF
036404 011646 $RDCHR: "WV (SP) ,=(SP) : ;PUSH DOWN_THE PC
036406 01 000004 000002 MU. 4(SPS ,2(SP) :SA e me PS
036414 10 162524 18: TSTB asrxs ..wu FOR
0 109375 BPL A CHARACTER
0 117766 u.;szo 000004 MOVB asn:s 4(SP) ..nm THE TTY
0 mgzgg 177600 000004 BIC #AC<127>,4(SP)  ::GET RID OF JUNK IF ANY
0 02 000023 CMP 4(SP) ,#2% 231S IT A CONTROL=-S?
036444 001013 BNE 3s *:BRANCH IF NO
036446 105777 142472 2s: TSTB  @$TKS S:WAIT FOR A CHARACTER
03645 100;75 BPL 2s ::LOOP UNTIL ITS THERE
036454 117746 142466 MOVB am; -(SP) ..ser CHARACTER
036460 o:.sm 177600 BIC #4177, (SP) MAKE 1T 7-BIT ASCII
036464 022627 000021 CMP (SP)+,#21 ::1S IT A CONTROL-Q?
036470 001 BNE 2s ..u NOT DISCARD IT
ogg:rz 000750 BR 18 3:YES, RESUME
036474 026627 000004 000021 3$: cMP 4(SP) ,#SXON 1S IT A RANDOM XON? :RANOO1
036502 001744 BEQ 1$ mn IF YES *RANOO1
036504 8%6627 000004 000140 CMP 4(SP) ,#140 2:1S IT UPPER CASE?
036512 002407 BLT 4$ ::BRANCH IF YES
036514 ozgssr 000004 000175 CMP 4(SP) ,M75 ..1s IT A SPECIAL CHAR?
036522 003003 BGT 4$ *BRANCH IF YES
036524 042766 000040 000004 BIC #40,4(SP) TIMAKE IT UPPER CASE
5 2 48: RTI ::60 BACK TO USER
036534 136 125 015 SCNTLU: .ASCIZ /-w<15><15> ..conmu
036541 136 107 015 SCNTLG: .ASCIZ /*6/<15><12>  ::CONTROL '
036546 015 012 123 SMSWR: .ASCIZ <15><12>/SWR =
— 036557 040 040 116 SMNEW: .ASCIZ / NEVW = /
6442 .SBTTL TRAP DECODER
t.ttttt.tttl.ttttttttttitttttttltt!t.tit.ttttttt.tlttttttt!tttt
L*THIS nounus WILL PICKUP THE LOWER BYTE OF THE "‘TRAP'' INSTRUCTION
“«AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
*«0F THE oesmeo ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
1%G0 ro nm ROUTINE.
036570 010046 $TRAP RO,-(SP) SAVE RO
036572 ougoo 000002 mv z(?m.no ..sn TRAP ADDRESS
036576 005740 ST =(RO) :BACKUP BY 2
0 111 MOVB  (RO),RO *:GET RIGHT BYTE OF TRAP
036602 006 , ASL RO S:POSITION FOR INDEXING
036604 01 036624 nov STRPAD(RO) ,RO  ;;INDEX TO TABLE
036610 200 RTS RO :60 TO ROUTINE
-THIS IS USE TO mms THE *GETPRI"* MACRO
036612 011646 §TRAP2: MOV (SP) ,=(SP) ::MOVE THE PC DOWN
036614 016666 000004 000002 MOV 4(SPS.2(SP) :.-mve THE PSW DOWN
036622 000002 RTI S:RESTORE THE PSW
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000026

000024

000024

000024
000026

000002

.SBTTL TRAP TASL

;4THIS TABLE pumns THE STARTING ADDRESSES OF THE ROU7INES CALLED
ROUTINE

'BV THE

irnpan: . WORD
$TYPE
$TYPOC

S$TERM=. -$TRPAD

INSTRUCTION.

37RAP2
i : CALL=TYPE TRAP+1(104401

s sCALL=TYPOC TRAP+2(1044 g
T : :CALL=TYPOS TRAP+3(1044
: ;s CALL=TYPON TRAP+4 (1044
i ; CALL=GTSWR TRAP+5 (
i ; CALL=CKSWR FRAP*?(

;s CALL=RDCHR TRAP+/7 (
s ::CALL=SAVREG  TRAP+10
i ; CALL=RESREG  TRAP+11
i s CALL=RSETUP TRAP*‘I;
s ;CALL=LPERR TRAP+1

.SBTTL POWER DOWN AND UP ROUTINES

itiilttti.'..ttt.t.ﬁ..'i*.'.!.t.tlit.l.ttl.tltﬁlitti.tt.i.tlitt

:POWER DOWN WTI'E

$PURDN: MOV bLUP alruuvsc -SET FOR FAST UP

nov ..ﬁnxo :7

MOV ao -(SP) :3PUSH RO ON STACK

MOV R1.=(SP) :PUSH R1 ON STACK

MOV R2.=(SP) +:PUSH :i ON STACK

MOV R3.=(SP) S:PUSH R3 ON STACK

MOV R& .= (SP) $:PUSH R4 ON STACK

MOV RS.=(SP) *:PUSH RS ON STACK

MOV aSUR, - (SP) :iPUSH @SWR ON STACK

MOV SP,$SAVR6 *SAVE SP

zg{r csruauo S#PURVEC' ::SET UP VECTOR

BR 2 : :HANG UP

Itt'itiItttl.ti.tt.'Q..Qtti't.t...lttltﬁtltIiit.tttttttittttitt

“POWER UP ROUTINE
$PWRUP: MOV #SILLUP awrunvec _3;SET FOR FAST DOWN

MOV $SAVRG, SP T sP

CLR $SAVR6 S:WAIT LOOP FOR THE TTY
18: INC $SAVR6 ..unxr FOR THE INC

BNE 18 2:0F WORD

MOV (SP)+.a S:POP STACK INTO aSwWR

MOV (SP)+.R 1:POP STACK INTO RS

MOV (SP)+.Ré 1iPOP STACK INTO R&

MOV (SP)+.R *:POP STACK INTO R

MOV (SP)+.R2 ::POP STACK INTO R

MOV (SP)+.R1 $:POP STACK INTO R1

MOV (SP)+.RO ..Por STACK INTO RO

MOV #SPURDN , a#PURVEC ' : ; SET gr THE POWER DOWN VECTOR

MOV #340,3#PURVEC +2 ;*PRIO:

TYPE :SREPORT THE POMER FAILURE
SPWRMG: .WORD POWERM *POWMER FAIL MESSAGE POINTER

MOV (PC)0 (SP) ..nesrnnr AT START
$SPWRAD: .WORD :RESTART ADDRESS

BIC :20 2(sp> ..cLsAa “T'UBIT

(LR sTBIT :CLEAR THE "T** BIT FLAG

SEGUENCE

) TTY TYPEOUT ROUTINE
) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
) TYPE OCTAL NUMBER (NO LEADING ZEROS)
) TYPE OCTAL NUMBER (AS PER LAST CALL)
405) GET _SOFT-SWR SETTING
406) TEST FOR CHANGE IN SOF T-SWR
407) TTY TYPEIN CHARACTER ROUTINE
0) SAVE RO-R5 ROUTINE
1) RESTORE RO-R5 ROUTINE
;; RCUTINE T0O NITIAUZE AFTER EVERY TEST

ROUTINE TO SET LOOP ON ERROR ADDRESS
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POWER DOWN AND UP ROUTINES

037030 00000 RTI
0370 SILLUP: HALT ::THE POWER UP SEQUENCE WAS STARTED
0370 6 B8R =2 *: BEFORE THE POWER DOWN WAS COMPLETE
0370 $SAVRG: 0 $:PUT THE SP HERE
s
6450 _SBTTL ERROR TYPE OUT ROUTINE
“S“ :;tttttttttttitttttt'tttt'..Q.ttittltttttttttttttttttttttittttttt
.':ttttttttttttttttttt'it't!tt.tt.tttlltttttttitt.'tittttttttttttt
u.sg **THIS ROUTINE IS CALLED TO TYPE AN ERROR MESSAGE WHICHM IS INCLUDED
645 ‘«IN THE ERROR MESSAGE DATA TABLE. IT IS CALLED BY THE SERROR ROUTINE
6454 “«OR BY FIRST SETTING SITEMB EQUAL TO THE ERROR TABLE ITEM TO BE PRINTED
6455 :+*0UT AND THEN ECECUTING A:
225 M JSR PC.ERTYPE
.'t
u.sg 7040 1ou.g1 001313 ERTYPE: TYPE SCRLF :TYPE A CRLF
6459 037044 113737 ognoz 001232 MOVB  STSTNM_STMPO  :MOVE TEST NUMBER TO STMPO
6460 03705 ot.irgr 1776400 001232 BIC #177400,$TMPO  :CLEAR THE UPPER BYTE
6461 037C60 013737 001116 001234 MOV SERRPC,$TMP1  :GET PC OF CALL
u.o; 7 o1got.6 MOV RO,-(SP) :SAVE RO
6463 037070 113700 001114 MOVE  SITEMB,RO *GET THE ITEM NUMBER.
6464 037074 zrog 177400 BIC #1776400,R0 :CLEAR THE UPPER BYTE
6465 3 7100 190 BNE 18 *BRANCH IF ITEM IS ZERO
u.sg 7102 013746 001116 MOV SERRPC.-(SP)  :MOVE TME ERROR PC TO THE STACK FOR PRINTING
6467 0371 1ou.g; TYPOC *PRINT THE PC
6468 037110 000137 037410 JMP 253 SJUMP TO EXIT = ALL goue
6499 grm zrog 377 1$: CMP #377.R0 :SEE IF ERROR # IS 377
6470 7150 100 BNE £ *BRANCH IF NOT
6471 037122 01 000004 MOV 4(SP) ,RO *MOVE ITEM ADDRESS ON STACK TO RO
mg 0 71;3 011 MOV (RO) ,RO *MOVE ITEM TO RO
6473 0371 852700 000400 ADD #400,R0 SADD 400 TO RO
6474 3 7136 010037 001320 3$: MOV RO, $FATAL :SET ITEM NUMBER IN SFATAL FOR APT :DPMO01
6475 mg 5 ; DEC RO *DECREMENT RO AND
6476 03714 ASL RO *SHIFT THREE TIMES
6477 037144 ASL RO :TO FORM AN INDEX
6478 0 ms 300 ASL RO - *FOR THE TABLE.
6479 03715 ?gg 801“2 ‘ ADD #SERRTB RO :ADD ERROR TABLE START TO RO - FORMS STARTING ADDRESSS
u.go 37154 0120 37164 48: MOV  (RO)+,5 “PICK UP THE ADDRESS OF THE ERROR MESSAGE
6481 037160 148¢ BEQ 6$ *BRANCH IF NONE
64 7162 104401 TYPE *TYPE THE MESSAGE
64 7164 5%: .WORD O SLOCATION FOR ASCII MESSAGE ADDRESS
b4 71% 104401 001313 TYPE  ,SCRLF STYPE A <CRLF>
6485 037172 012037 037202 68: MOV (RO)+,78 *GET THE DATA HEADER
u.gg 717 982404 BEQ 8s *BRANCH IF NO HEADER
64 7 401 TYPE *TYPE THE HEADER
u.gg 7 78: MORD O *LOCATION FOR HEADER ADDRESS
b4 7 104401 001313 TYPE  ,$CRLF “TYPE A <CRLF>
6490 037 10146 8s: MOV R1,=(SP) *SAVE R1
6491 037 1 526 MOV R2.=(SP) *SAVE R
m; 7 10346 MOV R3.=-(SP) *SAVE R
6493 037 1 281 MOV (RO)+,R1 *GET VHE ADDRESS OF THE DATA TABLE.
649% 037 1503 BEQ 238 *BRANCH TO RETURN IF NO DATA.
6495 1 MOV (R0) ,RO *GET A POINTER TO THE DATA FORMAT TABLE.
wa; 7 10571 9s: 1ST8  (RO) *IS THE FORMAT ZERO?
6497 037 100 BNE 108 *BRANCH TO CHECK FOR FORMAT 2 IF NOT
6498 037 13146 MOV a(R1)+,-(SP)  :FORMAT ZERO SO TYPE
6499 037 104402 TYPOC *AN OCTAL NUMBER.
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108:

11$:

12%:

13%:

14%:

158:
16%:

17%:
18%:

198:

23%:

TOCTNM:

CMPB

218

42, (RO)
11$
PC,TOCTNM
pcirocrun

21
#3, (RO)
13$

#%,R3
PC.TOCTNM
R3.12$

31
21$
#4, (RO)
14$

4
a(R1)+,=(SP)

16
0

218

#5, (RO)
16$
(R1)+,158

22%
l}1.(R0)

18$
3(R1)+,17%

22%
#12. (RO)
208
a(R1)+,R2
#6,R3
PC.TOCTNM
R3 198
1%

,$TAB

RO

(R1)

9s

.S$CRLF
(SP)+,R3
(SP)+.R2
(SP)+.R1
(SP)+.RO
PC
a(R1)+,R2

(R2)+,-(SP)

. SPACE
PC

SEQUENCE 144

;BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY
;1S THE FORMAT TWO?

:BRANCH TO CHECK FOR FORMAT 3 IF NOT

sTYPE 1ST OCTAL NUMBER

;TYPE 2ND OCTAL NUMBER

sBRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY
;1S THE FORMAT THREE?

sBRANCH TO CHECK FOR FORMAT & IF NOT

;SET _LOOP COUNTER TO TYPE & OCTAL NUMBERS

sTYPE AN OCTAL NUMBER

;SUBTRACT 1 AND BRANCH IF NOT DONE

;BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY

;1S THE FORMAT FOUR?

;BRANCH TO CHECK FOR FORMAT 5 IF NOT
:MOVE THE DATA TO THE STACK FOR TYPING
;GO TYPE AN NUMBER

;TYPE UP TO 16 DIGITS

s SUPPRESSING LEADING ZEROES.

;BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY
;1S THE FORMAT FIVE?

;BRANCH TO CHECK FOR FORMAT 11 IF NOT

sPUT THE ADDRESS OF THE ASCII STRING IN THE LOCATION
;:TYPE THE ASCIZ STRING.

sLOCATION FOR THE ADDRESS OF THE ASCIZ STRING
;BRANCH TO INCREMENT RO AND CONTINUE

;1S THE FORMAT ELEVEN?

:BRANCH TO CHECK FOR FORMAT 12 IF NOT

sMOVE THE DATA TO THE STACK FOR TYPING

:TYPE _THE ASCIZ STRING.

;LOCATION FOR THE ADDRESS OF THE ASCIZ STRING
;BRANCH TO INCREMENT RO AND CONTINUE

;1S THE FORMAT TWELVE?

sBRANCH TO HALT IF NOT - FORMAT NOT RECOGNIZED
:MOVE THE DATA TO THE STACK FOR TYPING

sTYPE SIX OCTAL NUMBERS

;TYPE AN OCTAL NUMBER

sSUBTRACT 1 AND BRANCH IF NOT DONE YET

:BRANCH TO PRINT A TAB CHARACTER AFTER TABLE ENTRY
sUNDEF INED FORMAT FOR DATA?222?

sPRINT A TAB AFTER TYPING A DATA TABLE ENTRY

;OF ALL FORMATS EXCEPT FORMATS 5 OR 11

;POINT TO THE NEXT FORMAT

sHAS THE END OF THE DATA TABLE BEEN REACHED?
;BRANCH BACK IF NOT

sDONE.
;RESTORE R1,R2 AND R3

;RESTORE RO.
;AND RETURN.

;FORMAT TWO SO TYPE TWO
;OCTAL NUMBERS.

;TYPE THE OCTAL NUMBER
:E;?g A SPACE CHARACTER
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FPP SPURIOUS TRAP TO 244 HANDLER

6557

6558

6359

€560

6561

6563

6563 037450 011637 001236
6564 037454 0;2626

6565 0374 170

6569 8 7 01 001240
656 7464 170

6568 0 7493 010037 001242
6569 0374 104247

6570 037474 104412

6571 037476 000137 033340
657

657
6574
6575

65;9

65

6578 037502 011637 001236
6579 037506 052626

6580 037510 104250

6581 037512 104412

658§ 037514 000137 033340

6584
6585
6586
6533 0375 011637 001236
022626
6591 0 75 104251
6592 0375 106412

2593 037532 000137 033340

5‘12
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.SBTTL FPP SPURIOUS TRAP TO 244 HANDLER

‘ sAAAAAARARRARRARSARARARARRARRAAGRTAARARAAAAAR A AR AR AR AR AR AR
tﬁt.tt*t.i.Qlit.tit't'tt't'!ttttittlt.tt"tt't.itﬁﬁ't"t.ttt'tt

°*TH!S ROUTINE HANDLES UNEXF.CTED TFAPS TO THE FPP TRAP VECTOR AT 244.
;*THE LAST FPP INSTRUCTION EXECUTED AND ITS ADDRESS HAS BEEN RECORDED
tTHESE ALONG WITH THE FEC, FPS AND PC OF TRAP ARE REPORTED.

rpspun MOV (SP) ,$TMP2 :SAVE PC OF TRAP.
CMP (SP)+,(SP)+ *RESTORE SP.
STFPS RO :GET FPS
MOV RO,$TMP3
STST RO ;GET FEC
MOV RO, $TMP4
1$: ERROR  +247
RSETUP :GO INITIALIZE THE FPS AND STACK: AND

;SEE IF THE USER HAS EXPRESSED
:THE DESIRE TO CHANGE THE SOF TWARE
:VIRTUAL CONSOLE SWITCH REGISTER (HAS
:THE USER TYPED CONTROL G6?)

JMP $EOP

.SBTTL CPU SPURIOUS TRAP TO & HANDLER

ttttttttttﬁt.ttQtﬁﬁ'i"iiitﬁ.itQQ.ﬁlttt.l!ttt!*ttititttttttlitt
tttt'tti"ltttitt.ti"itif.iﬁ.....t.ltttl.ltttitttt'.ittttlttil

tTHIS ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 4.

CPSPUR MOV (SP) ,$TMP2 ;SAVE PC OF TRAP.
CMP (SP)+,(SP)+
1$: ERROR  +250
RSETUP :GO INITIALIZE THE FPS AND STACK; AND

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

JMP $EOP

.SBTTL CPU SPURIOUS TRAP TO 10 HANDLER

tilIiiittttitﬂttttlit!f't'Q.i'*ﬁﬁti'.t.l..ttitlilttilttttittt't
.ttltittttttitt.ittt.'.'itt'ttﬁt..'t.ilii.tttttittttt'ttitti‘tt

tTHIS ROUTINE REPORTS UNEXPECTED CPU TRAPS TO VECTOR 10.

CPTUO MOV (SP) ,$TMP2 sSAVE PC OF TRAP.
CMP (SP)+ (SP)+
18: 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 REG]STER (HAS
:THE USER TYPED CONTROL G?).

JMP $EOP

SEQUENCE

145
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6599
6600
6601
660§ 037536 011637 001110
6603 037542 000002
6604
6605
6606
6607
6608
6609
6610
6611
6612
6613
gg}g 037544 023727 001140 177570
6616 037552 001001
6617 037554 104406
6618
6619
6620
1 037556 012737 037450 000244
g 3759& 012737 037502 000004
037572 012737 037520 000010
4 037600 011600
6655 037602 012706 001100
6626 037606 005004
7 037610 170104
8 037612 000110
66
6631
663
6633 037614 124 122 101
6634 037632 105 130 120
6635 037655 107 117 124
037667 105 130 120
6637 037705 107 117 124
6638 037720 105 130 120
6639 037740 200 120 117
6640 828885 on 000
6641 4 040 040 000
6642 04001 101 103 040
6643 0400 106 123 122
6644 040050 101 103 060
6645 040077 101 103 060
6649 040125 105 130 150
6647 040147 107 117 124
6648 040165 106 122 101
6649 11 111 116 124
6650 33 105 130 120
6651 57 105 130 120
665; 040302 114 117 101
6653 040 122 105 101

1
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.SBTTL SET LOOP ON ERROR ADDRESS ROUTINE

:;ttttttti..lttttittii!'titttttttttﬁtttttttt'ttltttltttttttt'ttQQ
::tt.ttttilt.ttttttt....t"t'ﬁtﬁ..*ttt.t!t.lliti.i.t.tt'tttttttit

o
.LPER: MOV (SP) ,SLPERR
RTI

.SBTTL FLAG RESET AND CONSOLE TEST ROUTINE

ttttititttttti'tlt..tttt't'tittilltttttttltiitttltttittttt'.tit
tti'ﬁﬁltttttttiitll'titiiittttil.tltttttt't.t....'ﬁﬁﬁt..tﬁtttt.

tTHlS ROUTINE WILL BE CALLED AT THE END OF EACH TEST TO

;*RESET THE STACK, CLEAR THE FPS AND SEE IF THE USER HAS TYPED

s* CONTROL G ON THE TERMINAL. IF THE USER HAS TYPED CONTROL G AND
:*THERE IS NO PHYSICAL CONSOLE SWITCH REGISTER THEN THE CONTENTS
;*OF THE SOFTWARE SWITCH REGISTER HILL BE TYPED IN OCTAL ON THE
tTELETYPE AND THE USER CAN MODIFY IT.

SEQUENCE

"RSET: CMP SWR,#177570 :SEE IF THERE IS A PHYSICAL
*CONSOLE SWITCH REGISTER.
E 18 *BRANCH IF NO.
CKSWR *OTHERWISE TYPE THE CONTENTS
“OF THE PROGRAM VIRTUAL SWITCH REGISTER
:AND GIVE THE USER A CHANCE TO
“MODIFY IT.
18: MOV #FPSPUR,FPVECT
MOV #CPSPUR _ERRVECT
MOV #CPTWO, 10
MOV (sP) RO :SAVE RETURN ADDRESS.
MOV #STACK, SP :RESET THE STACK POINTER.
CLR R& *CLEAR THE FPS.
LDFPS Ré
JMP (RO) :RETURN.
.SBTTL SPECIAL MESSAGES
MSAT1: .ASCIZ 'TRAPPED AT:'<TAB><TAB>
MSA2: .ASCIZ ‘'EXPECTED TRAP AT:'<TAB>
nsa§: "ASCIZ 'GOT RO:'<TAB><TAB>
MSA4:  .ASCIZ ‘'EXPECTED RO:'<TAB>
MSAS: .ASCIZ 'GOT ACO:'<TAB><TAB>
MSAG: .ASCIZ 'EXPECTED ACO:'<TAB><TAB>
POWERM: .ASCIZ <CRLF>'POWER FAILURE. PROGRAM RESTARTING.'<CRLF>
STAB:  .ASCIZ <TAB>
SPACE: .ASCIZ
Ms1:  .ASCIZ 'Ac OPERAND : * <TAB><TAB>
MS2:  .ASCIZ °'FSRC OPERAND:‘<TAB><TAB>
MS3:  .ASCIZ °'ACO BEFORE EXECUTION:'<TAB>
MS4:  .ASCIZ °ACO AFTER EXECUTION: ‘<TAB>
MS5:  .ASCIZ 'EXPECTED RESULT:'<TAB>
MS6:  .ASCIZ 'GOT RESULT:'<TAB><TAB>
MS7:  .ASCIZ °FRACTIONAL RESULT:'<TAB>
MS10: .ASCIZ ‘INTEGER RESULT: '<TAB>
MS11: .ASCiZ 'EXPECTED FRACTION:'<TAB>
MS12: _ASCIZ 'EXPECTED INTEGER:'<TAB>
MS37: .ASCIZ °'LOADED DATA: °
MS40: .ASCIZ °READ DATA: °

146
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SAGES
gﬁ 105 130 1 MS415: LASCIZ ‘EXPECIED DATA: '
8‘ 104 101 124 MS41:  .ASCIZ 'DATA IN (RO) FSRC: '
00 104 101 124 MS42:  .ASCIZ 'DATA IN ACO: °*
0413 107 117 126 MS43:  _ASCIZ °GOT RESULT: °
043 105 130 120 MS44:  _ASLIZ ‘"EXPECTED RESULT: '
0455 200 124 105 CORMES: .ASCIZ <CRLF>'TEST 22, TESTING INTERRUPTS.'<CRLF>
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ERROR MESSAGES

.SBTTL ERROR MESSAGES
222} 514 106 150 123 EMI1: "ASCIZ °'FPS BAD AFTER CMPD (R),A.'
546 101 103 060 Eni: "ASCIZ 'ACO MODIFIED BY CMPD (R).A.®
—— 82 106 120 123 LASCII 'FPS BAD AFTER CMPD.'<CRLF>
6667 040 9 050 102 125 - "ASCIZ '(BUT ENBT) STATE 225 WENT TO 475 INSTEAD OF 075.°
— 828;57 106 120 123 LASCII 'FPS BAD AFTER CMPD.'<CRLF>
o 3 0‘1012 050 102 125 - "ASCIZ '(BUT ENBT) STATE 225 WENT TO 075 INSTEAD OF 475.°
041014 106 120 153 LASCII 'FPS BAD AFTER CMPD.'<CRLF>
gg;% 82}?‘? 050 102 125 - "ASCIZ '(BUT ENBT) STATE 035 WENT TO 075 INSTEAD OF 475.°
061151 106 120 1g3 LASCII 'FPS BAD AFTER CMPD.'<CRLF>
22;2 32}5‘2 050 102 125 o "ASCIZ '(BUT ENBT) STATE 035 WENT TO 475 INSTEAD OF 075.°
8212? 106 120 123 LASCII 'FPS BAD AFTER CMPD.'<CRLF>
6675 1§ 050 102 125 "ASCIZ '(BUT ENBT Y8) STATE 777 SHOULD HAVE GONE TO 007.°
6676 04133 EM10:
041333 106 120 123 LASCII °'FPS BAD AFTSR CMPD. ' <CRLF>
6677 041357 050 102 125 "ASCIZ "(BUT ENBT Y8) STATE 777 SHOULD MAVE GONE TO 405.°
6678 041440 EM11:
041440 106 120 123 LASCII °FPS BAD AFTER cnro.'<cn§r>
6679 041464 050 102 125 CASCIZ '(BUT NBIT ZBIT) STATE 456 SHOULD HAVE GONE TO 010.°
6680 041547 EM12:
041547 106 120 123 LASCI] 'FPS BAD AFTER cnro.'<ca§r> 2 .
6681 041573 050 102 125 "ASCIZ '(BUT NBIT ZBIT) STATE 456 SHOULD HAVE GONE TO 110.°
6682 041656 EM13:
041656 106 120 123 LASCII 'FPS BAD AFTER CMPD.'<CRLF>
6683 82};95 104 11 104 e "ASCIZ /DIDN'T TAKE THME PATH: STATE 456, TO 012, TO 363 T0 120./
041772 106 120 123 LASCI] 'FPS BAD AFTER CMPD.'<CRLF>
6685 042016 050 102 125 "ASCIZ '(BUT XNBT XZBT) STATE 363 WENT TO 140 INSTEAD OF 100.°
6686 042104 EM1S:
045104 106 120 123 LASCII °FPS BAD AFTER CMPD.°<CRLF>
6687 042130 050 102 125 "ASCIZ '(BUT XNBT XZBT) STATE 363 WENT TO 100 INSTEAD OF 140.°
6688 0462216 EM16
042216 106 120 123 JLASCII 'FPS BAD AFTER CMPD.'<CRLF>
6689 o¢5§4 104 111 10% CASCIZ /DIDN'T TAKE THE PATH: STATE 777, TO 407./
04231 104 11 126 EM17:  .ASCIZ °'DIVD (R).A TRAPPED TO 244. FSRC=0 AND FID=1.'
6691 042370 106 120 123 EM20: .ASCIZ °'FPS BAD AFTER DIVD (R).A.®
669 mug 106 105 103 EM21: Auq "FEC BAD AFTER DIVD (R).A.'
6693 0424 104 111 126 EM22: .ASCIZ /DIVD (R),A DIDN'T TRAP TO 244. FSRC=0 AND FID=0./
669 042535 104 111 %gs :  .ASCIZ 'DIVF (R).A FAILED.®
6695 042560 106 120 123 EM32: .ASCIZ 'FPS BAD AFTER DIVF (R).A.'
6699 gz 612 EM24 :
612 104 111 126 LASCII 'DIVF (R),A FAILED.'
6700 04 93‘ 050 102 125 CASCIZ '(BUT Y615 WENT TO STATE 006 INSTEAD OF 206.'
6701 042710 EM25:
710 104 111 126 LASCII 'DIVF (R),A FAILED,"
6?0% rsg 130 117 122 "ASCIZ °'XOR OF SIGN BITS FAILED STATE 470.°
6703 04277 EM26:
042775 104 111 126 LASCII 'DIVF (R),A FAILED.®
6704 043017 050 102 125 "ASCIZ °*(BUT Y61) WENT TO STATE 208 INSTEAD OF 006.'
6705 042710 s=§7=snzs
6706 043073 EM30:
043073 104 111 126 JASCII  °*DIVF (R),A FAILED.®
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6707 043115 124 122 125 LASCIZ 'TRUNCATION ERROR. FT=1,'
6708 043145 EM31:
45 104 11 126 LASCII 'DIVF (R),A FAILED.'
6709 67 152 117 125 .ASCIZ °'ROUND ERROR. FT=0.°
6710 1; 1 11 126 EM33: .ASCIZ °'DIVD (R),A FAILED,®
6711 3 106 120 123 EM34: .ASCIZ 'FPS BAD AFTER DIVD (R),.A.'
6715 043267 EM35:
0463267 104 11 126 JASCII  °*DIVD (R).A FAILED.'<CRLF>
6716 04331 124 122 125 "ASCIZ 'TRUNCATION ERROR. FT=1.°
6717 043 EM36:
04 gg 104 11 126 LASCII *DIVD (R),A FAILED.'<CRLF>
6718 04 125 117 125 "ASCIZ °'ROUND ERROR. FT=0.°
671982 10 11 125 114 EM37: .ASCIZ °'MULF (R),A FAILED.'
6723 ﬁss 106 120 123 EM40: .ASCIZ 'FPS BAD AFTER MULF (R).A.'
6724 063465 EM4T :
043465 115 125 114 LASCII 'MULF (R).A FAILED.'<CRLF>
6725 043510 123 111 107 "ASCIZ 'SIGN BIT BAD STATE 511.°
6726 043540 EM42:
335"0 115 125 114 LASCII 'MULF (R),A FAILED.'<CRLF>
6727 043563 116 117 122 "ASCI1 "NORMALIZATION "5%5”"““”
6728 063611 050 102 125 "ASCIZ '(BUT Y62) STATE WENT TO 044 INSTEAD OF 444.°
6729 043671 EM43:
04.3971 115 125 114 LASCII °'MULF (R),A FAILED.'<CRLF>
6730 043714 116 117 122 "ASCII °*NORMALIZATION uggso.wcnm
6731 043742 050 102 125 "ASCIZ '(BUT Y62) STATE WENT TO 444 INSTEAD OF 044.°
6732 0464022 EM&4 :
044022 115 125 114 LASCII °'MULF (R),A FAILED.'<CRLF>
6733 044045 122 117 125 "ASCIZ 'ROUND ERROR. FT=0.°
6734 044070 EM4S:
044070 115 125 114 LASCII °'MULF (R).A FAILED.'<CRLF>
6735 044113 124 122 125 "ASCIZ 'TRUNCATION ERROR. FT=1.°
6736 0464143 106 120 123 EM46: .ASCIZ 'FPS BAD AFTER MULD (R).A.'
6740 044175 115 125 11% EM246: .ASCIZ ‘'MULD (R),A FAILED.®
6761 ou.zgo EM47:
044220 115 125 114 JASCII  *MULD (R),A FAILED.'<CRLF>
6742 064243 102 101 104 "ASCII *BAD CONSTANT USED IN THE MUL ALGORITHM.'
6743 044312 200 125 123 "ASCIZ <CRLF>'USED 24 INSTEAD OF 56 STATE 020.°
6744 044354 EMSO
044354 115 125 114 LASCII  'MULD (R),A FAILED.'<CRLF>
6745 044377 124 122 125 "ASCIZ °TRUNCATION ERROR. FT=1.'
6746 044427 EMS1
044427 115 125 114 LASCII  "MULD (R),.A FAILED.'<CRLF>
6747 b4k g 122 117 125 "ASCIZ °"ROUND ERROR. FT=0.°
6748 0444? EMS2:
w:.rs 115 125 114 JASCII  'MULD (R),A FAILED.'<CRLF>
6749 044520 102 101 104 "ASCIZ 'BAD CONSTANT USED IN ROUNDING, FT7=0.°
6750 044565 106 120 123 EM111: .ASCIZ °FPS BAD AFTER MULF (R),A. EXPECTED OVERFLOW.'
2;;} w 2 106 120 123 Em - _ASCIZ °FPS BAD AFTER MULF (R).A. EXPECTED UNDERFLOW.'
mr 115 125 114 LASCII "MULF (R),A FAILED.'<CRLF>
6753 04474 105 130 120 "ASCIZ 'EXPECTING OVERFLOW, FIV=0.®
6754 044776 EM114
4776 115 1§s 114 LASCII "MULF (R).A FAILED.'<CRLF>
6755 1 105 130 120 "ASCIZ 'EXPECTING UNDERFLOW, FIU=0.'
6759 5055 115 125 114 EM115: .ASCIZ °MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIv=0.'
2;2,, 04%1’3 115 125 114 Em . _ASCIZ 'MULF (R).A TRAPPED TO 244 ON UNDERFLOW. FIu=0."

—_—
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ERROR MESSAGES
< 15 115 125 114 LASCII  'MULF (R),A TRAPPS% TO 244 ON UNDERFLOW. FIu=0.'
2;22 043 70 050 102 125 — "ASCIZ '(BUT FIUS STATE 331 WENT TO 155 INSTEAD OF 115.°
5350 115 125 114 LASCII  "MULF (R),A raAppsg TO 244 ON UNDERFLOW. FIu=0,°
2;2; ggsg 050 102 125 oy "ASCIZ '(BUT FIUS STATE 137 WENT TO 155 INSTEAD OF 115.°
8255 115 125 114 LASCII 'MULF (R),A ranppgg TO 244 ON OVERFLOW. FIV=0.'
g;gg 0‘322 050 102 125 _— "ASCIZ '(BUT FIVS STATE 333 WENT TO 136 INSTEAD OF 116.°
' 32594 115 125 114 LASCII 'MULF (R),A TRAPPED TO 244 ON OVERFLOW. FIV=0,"
6771 045720 050 108 125 "ASCIZ '(BUT FIVS STATE 133 WENT TO 136 INSTEAD OF 116.°
677; 046000 106 12 123 sn153: "ASCIZ 'FPS BAD AFTER MULD (R),A. EXPECTING OVERFLOW.®
677 322052 106 120 123 EM124: .ASCIZ 'FPS BAD AFTER MULD (R).A. EXPECTING UNDERFLOW.'
6774 0461 EM125:
6135 115 155 114 LASCII "MULD (R),A FAILED.'<CRLF>
6775 046160 105 130 120 "ASCIZ 'EXPECTING OVERFLOW, FIV=0.'
6776 066213 EM126:
6213 115 125 114 LASCII 'MULD (R).A FAILED.'<CRLF>
6777 3% 105 130 120 "ASCIZ 'EXPECTING UNDERFLOW, FIU=0."
6778 75 115 125 1164 EM127: .ASCIZ 'MULD (R).A TRAPPED TO 244 ON OVERFLOW. FIV=0.'
6779 04635 115 125 114 EM130: .ASCIZ °'MULD (R).A TRAPPED TO 244 ON UNDERFLOW. FIu=0.°
6786 046427 EM131:
0466427 115 125 114 LASCII 'MULF (R),A T D TO 244 ON UNDERFLOW. FIU=0.'
6787 046505 050 102 125 "ASCIZ '(BUT FIUS STATE 331 WENT TO 155 INSTEAD OF 115.°
6788 046565 EM132:
04656 115 125 114 LASCII *MULD (R),A FAILED.'<CRLF>
6789 oa661g 105 130 120 .ASCI1 "EXPECTING UNDERFLOW, FIU=0.'
0‘694 200 050 102 "ASCIZ <CRLF>'(BUT FD) STATE 115 WENT TO 424 INSTEAD OF 425.°
6791 046723 EM133:
049723 115 125 114 LASCII °"MULF (R),A TRAPPED TO 244 ON UNDERFLOW. FIU=0.'
g;g 327821 050 102 125 i "ASCIZ *(BUT FIUS- STATE 137 WENT TO 155 INSTEAD OF 115.°
oarogg 115 125 114 LASCII *MULD (R),A T D TO 244 ON OVERFLOW. FIV=0.'
71 050 102 125 "ASCIZ "(BUT FIV) STATE 333 WENT 70 136 INSTEAD OF 116.°
6795 047216 EM135:
047216 115 125 114 LASCII  °"MULD (R),A FAILED.'<CRLF>
6796 047241 105 130 120 "ASCII ‘"EXPECTING OVERFLOW, FIV=0.'
2;3' 32; ;g 200 050 102 - "ASCIZ <CRLF>'(BUT FD) STATE 116 WENT TO 424 INSTEAD OF 425.°
047353 115 125 114 LASCII  "MULD (R),A TRAPPED TO 244 ON OVERFLOW. FIV=0,'
6799 047430 050 102 125 "ASCIZ "(BUT FIVS STATE 133 WENT TO 136 INSTEAD OF 116.°
6800 047510 106 105 103 EM137: .ASCIZ °‘FEC BAD AFTER MULF (R).A. EXPECTING OVERFLOW, FEC=10.’
6801 047576 1og 105 103 EM140: .ASCIZ °'FEC BAD AFTER MULF (R).A. EXPECTING UNDERFLOW, FEC=12.°
eaog 04456 EM141=EMT111
680 044642 EM142=EM112
6804 047665 EM143:
o‘rges 115 125 114 JLASCII °*MULF (R),A FAILED.'<CRLF>
6805 047710 105 130 120 .ASCIZ °"EXPECTING OVERFLOW, FIV=1.'
6806 774; _ EM144:
774 115 125 114 LASCII "MULF (R),A FAILED.'<CRLF>
gg?z 57766 105 130 120 _— "ASCIZ ‘"EXPECTING UNDERFLOW, FIu=1."
588%; 115 125 114 LASCII "MULF (R).A FAILED TO TRAP TO 244 ON UNDERFLOW. Flu=1."
gg}g 23}6? 050 102 125 — "ASCIZ *(BUT FIUJ STATE 331 WENT TO 115 INSTEAD OF 155.°
050167 115 125 114 LASCII  "MULF (R).A FAILED TO TRAP TO 244 ON UNDERFLOW, FIu=1.'
6817 050254 050 102 125 “ASCIZ *(BUT FIUS STATE 137 WENT TO 115 INSTEAD OF 155.°
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6818 0503 EM147:
8333 115 125 114 LASCII 'MULF (R),A FAILED TO TRAP TO 244 ON OVERFLOW, FIv=1.'
2353 304 050 102 125 — "ASCIZ '(BUT FIVS STATE 333 WENT TO 116 INSTEAD OF 136.°
§sosoo 115 125 114 LASCII 'MULF (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIv=1.'
1 050564 050 102 155 "ASCIZ "(BUT FIVS STATE 133 WENT TO 116 INSTEAD OF A36.'
g 35 106 105 103 EM151: .ASCIZ °'FEC BAD AFTER MULD (R),A. EXPECTING OVERFLOW, FEC=10.’
50732 106 105 103 EM152: .Agcxz "FEC BAD AFTER MULD (R).A. EXPECTING UNDERFLOW, FEC=12.°
6824 046000 EM153=EM]
ggss 046056 EM154=EM124
6 051051 EM155:
051021 115 155 114 LASCII 'MULD (R).A FAILED.'<CRLF>
7 051044 105 130 120 "ASCIZ '"EXPECTING OVERFLOW, FIv=1."
8 051077 EM156:
05107 115 125 114 JASCII  'MULD (R),A FAILED.'<CRLF>
6852 051122 105 130 120 "ASCIZ °'EXPECTING UNDERFLOW, FIU=1.'
6836 051156 EM157:
351153 115 125 114 LASCII °*MULD (R).A FAILED TO TRAP TO 244 ON UNDERFLOW. FIU=1."
6837 05124 050 102 125 "ASCIZ *(BUT FIUS STATE 331 WENT TO 115 INSTEAD OF 155.°
6838 851 3 EM160:
51323 115 125 114 LASCII *MULD (R).A FAILED.'<CRLF>
6839 051346 105 130 120 "ASCII ‘EXPECTING UNDERFLOW, FIU=1."
ggzg 32322} 200 050 102 s "ASCIZ <CRLF>'(BUT FD) STATE 155 WENT TO 426 INSTEAD OF 427.°
051461 115 125 114 LASCII 'MULD (R),A FAILED TO TRAP TO 244 ON UNDERFLOW, FIU=1.®
232§ 333232 050 102 125 i "ASCIZ "(BUT FIUS STATE 137 WENT TO 115 INSTEAD OF 155.°
051626 115 125 114 LASCII *MULD (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIv=1.'
6844 051712 050 102 125 "ASCIZ *(BUT FIV) STATE 333 WENT TO 116 INSTEAD OF 136.°
6845 051772 EM163:
051772 115 125 114 LASCII *MULD (R).A FAILED.'<CRLF>
6846 052015 105 130 120 "ASCI] °"EXPECTING OVERFLOW r%v=1.-
6847 052047 200 050 102 "ASCIZ <CRLF>'(BUT FD) STATE 700 WENT TO 426 INSTEAD OF 427.°
6848 052127 EM164
055127 115 125 114 LASCII *MULD (R),A FAILED TO TRAP TO 244 ON OVERFLOW. FIV=1.'
6849 052213 050 102 125 "ASCIZ '(BUT FIV) STATE 133 WENT TO 116 INSTEAD OF 136.°
6850 052273 106 120 123 EMS55: .ASCIZ °'FPS BAD AFTER MODF (R).A.°
6851 052325 115 117 104 EM53: .ASCIZ °'MODF (R),A FRACTION BAD. '
6852 052356 115 117 106 EMS4&: .ASCIZ °'MODF (R).A INTEGER BAD.®
6859 osg&oo EMS6
05 496 115 117 104 LASCII °'MODF (R).A FRACTION BAD.'<CRLF>
6860 052437 101 103 000 "ASCIZ °"ACO DID NOT GET O IN STATE 424.°
6861 052477 EMS7
85 477 115 117 104 LASCII °MODF (R).A xnressn BAD. "<CRLF>
eaeg 52527 101 103 061 "ASCIZ °'AC1 DID NOT GET 0 IN STATE 142.°
6863 052587 EM60:
052567 115 117 104 LASCII 'MODF (R).A INTEGER BAD.'<CRLF>
6864 052617 101 103 061 "ASCIZ °'AC? DID NOT GET THE INTEGER IN STATE 134.°
6865 052671 EM61:
gs 671 115 117 104 LASCII °*MODF (R),A FRACTION BAD.'<CRLF>
aog 52722 101 040 102 "ASCII 'A BAD CONSTANT WAS USED (ugr 24) IN STATE 046.°
686 3§ 200 117 122 e "ASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 050 INSTEAD OF 150.°
- 853065 115 117 104 JASCII *MODF (R),A FRACTION BAD.'<CRLF>
6869 053116 101 240 102 "ASCIT ‘A BAD CONSTANT WAS USED (NOT 24) IN STATE 046.°
23;9 32 12? 200 17 122 - "ASCIZ <CRLF>'OR (BUT NBIT) STATE 525 WENT TO 150 INSTEAD OF 050.°
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LASCII
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EM70: LASCIZ
EM71: ASCIZ
EM72: ASCIZ
EM73=EM72
EM74:

LASCII

LASCIZ
EM75:

ASCII

LASCIZ
EM76:

LASCII

LASCI2
EM77:

LASCII

ASCIZ
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LASCII

ASCIZ
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LASCII
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LASCIZ
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MACRO M1113 20-0CT-81 08:27 PAGE is-z

'MODF (R),A FRACT
"(BUT 2BTS STATE

BAD. '<CRLF>

F
WENT TO 102 INSTEAD OF 122.°

"MODF (R),A FRACTION BAD.'<CRLF>

*(BUT ENBT EZBT) STATE 041 WENT TO 046 INSTEAD OF 246.°

*MODF (R),A FRACTION BAD.'<CRLF>

*(BUT FT) STATE 126 SHOULD HAVE GONE TO 133. FT=0.’

'MODF (R), ACTION BAD. '<CRLF>

'SIGN B

'MODD (
'BUT F

MODD (
"ACO GE

*MODD (
*ACT1 GE

*(BUT F

*MODD
'SIGN BI

'MOPD (R)
*(BUT 2Bl

"MODD (R)
"SET INTE

N ] N ]

A INTEGER BAD,'<CRLF>
BAD IN STATE 733.°
ION BAD. '

NTEGER BAD.°
FTER MODD (R).A.

INTEGER BAD. *<CRLF>
STATE 231 WENT TO 142 INSTEAD OF 143.°

FRACTION BAD. '<CRLF>
IN STATE 425 FAILED.'

INTEGER BAD. '<CRLF>
IN STATE 14

FRACTION BAD. '<CRLF>
STATE 526 WENT TO 1

A INTEGER BAD.'<CRLF>
BAD IN STATE 526.°

+A FRACTION BAD.‘'<CRLF>
A BAD CONSTANT WAS USED (
<CRLF>'OR (BUT NBIT) STATE

*MODD (R).A FRACTION BAD.'<CRLF>
‘A BAD CONSTANT WAS USED (
<CRLF>'OR (BUT NBIT) STATE

FRACTION BAD. '<CRLF>
STATE 532 WENT TO 122 INSTEAD OF 102.°

NTEGER BAD.'<CRLF>
IN AC1 FAl

3 FAILED.'

INSTEAD OF 135.°

T _56) IN STATE 046.°'
25 WENT TO 050 INSTEAD OF 15).°

T 56) IN STATE 046.,°
25 WENT TO 150 INSTEAD OF 050.°

SEQUENCE 152

LED
<CRLF>'OR (BUT FD) STATE 753 WENT TO 156 INSTEAD OF 157.°
"MODD (R).A_INTEGER BAD.'<CRLF>

*(BUT

'MODD
*(BuT

'MODD
'(BUT

STATE 122 WENT TO 424 INSTEAD OF 425.°

INTEGER BAD.'<CRLF>
46 WENT TO

INTEGER BAD. '<CRLF>
TATE 446 WENT TO

L
126 INSTEAD OF 127.°

L
126 INSTEAD OF 127.°
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EX200

EM201:
EM202:
EH?03:
EM204 :
EM205 :

EM206:
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'MCDD (R),A FRACT%?N BAD. '<CRLF>
*(BUT FT) STATE 127 WENT TO 313 INSTEAD OF 113.°

6HODF (R),A FRACTION BAD. RESULT OVER OR UNDER FLOW./

6HODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./

6FPS BAD AFTER MODF (R),A./

/FEC BAD AFTER MODF (R),A./
"EXPECTING UNDERFLOW, FEC=12.°

/MODF (R).A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>*ACT 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. RgSgLT OVER OR UNDER FLOW./
<CRLF>'(BUT FIV FD) STATE 520 WENT TO 162 INSTEAD OF 142.°

/MODF (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
<CRLF>"SIGN BAD IN STATE 517.°

gHDDD (R),A FRACTION BAD. RESULT OVER OR UNDER FLOW./
{POWER MONITOR BIT FOUND SET:

SFPS BAD AFTER MODD (R),A./

/FEC BAD AFTER MODD (R)_.A./

<CRLF>"EXPECTING UNDERFLOW, FEC=12.°

/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FL
<CRLF>*(BUT FD) STATE 241 WENT TO 126 INSTEAD OF

oW
1
/MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW
<CRLF>*'(BUT FD) STATE 047 WENT TO 126 INSTEAD OF 1

/FEC BAD AFTER MODD (R),A./
<CRLF>'EXPECTING OVERFLOW, FEC=10.°

/MODD (R),A INTEGER BAD. R§§8L' OVER OR ER FLOW./
<CRLF>'(BUT FIV FD) STATE WENT TO 162 INSTEAD OF 163.°
/MODD (R),A INTEGER BAD. RESSLT OVER OR R FLOW./
<CRLF>' (BUT FIV FD) STATE WENT TO 162 INSTEAD OF 143.°
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ERROR MESSAGES
7061 ooogsz. EM207:
823£5‘ 101 104 104 LASCIZ /ADDD (R),A PRODUCED A BAD RESULT./
7062 16 EM210:
3 124 110 105 LASCIZ /THE FPS WAS BAD AFTER ADDD (R),A./
7063 101 104 104 EM211: .ASCII “ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
7064 3235 3 200 127 105 "ASCII <CRLF>°'WENT FROM STATE 633 TO 313, <CRLF>
;333 5 2 111 116 123 — "ASCIZ 'INSTEAD OF FROM 663 TO 353.°
060624 101 104 104 LASCII *ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
0606 200 124 110 "ASCI] <CRLF>'THE FPS WAS BAD.'<CRLF>
0607;1 104 111 104 "ASC11 °'DID NOT TAKE THE PATH:'<CRLF>
060750 106 122 117 "ASCIZ /FROM STATE 664, TO 505, TO 251./
7091 061010 EM213:
06101g 101 104 104 LASCII ‘'ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
06106 200 124 110 "ASCII <CRLF>'THE FPS WAS BAD.'<CRLF>
061105 104 111 104 "ASCII °DID NOT TAKE THE PATH:'<CRLF>
061134 106 122 117 "ASCIZ /FROM STATE 664, TO 505, TG 253./
7092 061174 EM214: :
061174 101 104 104 LASCII ADDD (R}.A FAILED IN THE ROUND\TRUNK FLOWS.®
061247 200 124 110 "ASCII <CRLF>'THE FPS WAS BAD.'<CRLF>
061571 104 111 104 "ASCII °*DID NOT TAKE THE PATH:'<CRLF>
061320 106 122 117 "ASCIZ /FROM STATE 664, TO 705, TO 735./
7093 061360 EM215:
061 101 104 104 LASCII °"ADDD (R),A FAILED IN THE ROUND\TRUNK FLOWS.'
061433 200 124 110 "ASCI1 <CRLF>'THE FPS WAS BAD.'<CRLF>
061455 104 M 104 "ASCI] °*DID NOT TAKE THE PATH:°'<CRLF>
061504 106 122 117 .ASCIZ /FROM STATE 664, TO 705, TO 737./
7094 061544 124 110 105 EM216: .ASCII °'THE (BUT FIU FORK IN tgs OVER\UNDER FLOWS FAILED. FIU =1.°
7095 061635 200 127 105 "ASCI1 <CRLF>'WENT FROM STATE 331 TO 115.°<CRLF>
7096 061672 11 116 123 "ASCIZ °'INSTEAD OF FROM 331 TO 155.°
7097 061726 101 104 104 EM217: .ASCIZ ‘'ADDD (R)A TRAPPED TO 244,. FID=1.'
7098 061770 EM220:
061770 101 104 104 LASCII /ADDD (R),A TRAPPED TO 244./<CRLF>
23 124 110 105 "ASCII °"THE RESULT WAS AN ovenrsgu CONDITION BUT FIv= 0.°
103 200 050 102 "ASCIZ <CRLF>/(BUT FIV) STATE 133 WENT TO 136 INSTEAD OF 116./
825134 11 116 123 "ASCIZ /INSTEAD OF FROM 133 TO 116./
7099 062220 EM221:
062220 101 104 104 LASCII /ADDD (R).A FAILED TO TRAP TO 244./<CRLF>
062262 124 110 105 "ASCII °'THE RESULT WAS A OVERFLOW CONDITION AND FIV=1.'<CRLF>
825 1 124 110 105 "ASCIT /THE (BUT FIV) FORK FAILED./<CRLF>
374 127 105 116 "ASCII /WENT FROM STATE 1 g TO 116./<CRLF>
430 m 116 123 "ASCIZ /INSTEAD OF FROM 133 TO 136./
7100 464 EM222:
464 101 104 104 LASCI1 /ADDD (R).A TRAPPED TO 244./<CRLF>
062517 124 110 105 "ASCI1 'THE RESULT WAS AN UNDERFLOW CONDITION BUT FIu= 0.°
823600 200 050 1o§ "ASCIZ <CRLF>/(BUT FIU) STATE 331 WENT TO 155 INSTEAD OF 115./
661 11 116 12 "ASCIZ /INSTEAD OF FROM 331 TO 115./
7101 062715 EM223:
715 101 104 104 LASCII /ADDD (R),A FAILED TO TRAP TO 244./<CRLF>
757 124 110 105 "ASCIT *THE RESULT WAS A UNDERFLOW CONDITION AND FIU=1.°'<CRLF>
37 124 110 105 "ASCI1 /THE (BUT FIU) FORK FAILED,/<CRLF>
063072 127 105 116 "ASCI1 /WENT FROM STATE gg1 TO 115,/<CRLF>
— 3}26 111 116 123 — "ASCIZ /INSTEAD OF FROM 331 10 155./
313% 101 104 104 LASCII /ADDD (R).A TRAPPED TO 244./<CRLF>
06321 124 110 105 "ASCII °THE RESULT WAS AN UNDERFLOW CONDITION BUT Flu= 0.°
063276 200 050 102 "ASCIZ <CRLF>/(BUT FIU) STATE 137 WENT TO 155 INSTEAD OF 115./
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ERROR MESSAGES

83 357 11 116 123 LASCIZ /INSTEAD OF FROM 137 TO 115./
7103 EM225
101 104 104 LASCII /ADDD (R),A FAILED TO TRAP TO 244,/<CRLF>
124 110 105 "ASCII °*THE RESULT WAS A UNDERFLOW CONDITION AND FIU=1.'<CRLF>
124 110 105 "ASCII /THE (BUT FIU) FORK FAILED./<CRLF>
06 127 105 113 "ASCI] /WENT FROM STATE 137 TO 115,/<CRLF>
06 M 116 12 "ASCIZ /INSTEAD OF FROM 137 TO 155./
7104 06 EM226:
06 101 104 104 LASCII /ADDD (R).,A TRAPPED TO 244,/
gg 200 10; 105 "ASCII <CRLF>'BECAUSE OF AN EXPECTED OVERFLOW CONDITION,*<CRLF>
102 12 124 "ASCIZ 'BUT THE FEC WAS BAD.'
7105 064 EM227:
064 101 104 104 LASCII1 /ADDD (R),A TRAPPED TO 244,/
822045 200 1o§ 105 "ASCI1 <CRLF>'BECAUSE OF AN EXPECTED OVERFLOW CONDITION,'<CRLF>
121 102 12 124 "ASCIZ 'BUT THE FPS WAS BAD.'
7106 064146 EM230:
064146 101 104 104 LASCII /ADDD (R),A TRAPPED TO 244,/
064 200 1o§ 105 "ASCI1 <CRLF>'BECAUSE OF AN EXPECTED UNDERFLOW CONDITION, '<CRLF>
064255 102 12 124 "ASCIZ 'BUT THE FEC WAS BAD.'
7107 064 5 EM231:
064 101 104 104 LASCI1 /ADDD (R),A TRAPPED TO 244,/
0643 200 10; 105 "ASCI] <CRLF>'BECAUSE OF AN EXPECTED UNDERFLOW CONDITION,®<CRLF>
064411 102 12 124 Agclz *BUT THE FPS WAS BAD.'
7108 060416 EM232=EM21
7109
7110
7211
7116
7120
7157
7137
7138 064436 EM233:
064436 114 104 103 LASCIZ \LDCFD (R)+,A RESULT INCORRECT.\
7139 064475 EM234:
064475 122 060 040 LASCII \RO BAD AFTER LDCFD (R)+.A.\
064527 200 101 040 "ASCIZ <CRLF>'A BAD CONSTANT WAS USED."
7140 064561 EM235:
83223' 120 103 040 LASCIZ \PC BAD AFTER LDCFD #NUM,A. TRAP TO 4.\
7141 7 EM236:
i 064627 120 103 040 s LASCIZ \PC BAD AFTER LDCFD #NUM,A.\
122 060 040 LASCII \RO BAD AFTER LDCDF (R)+,A.\
064714 200 101 040 "ASCIZ <CRLF>'A BAD CONSTANT WAS USED.'
7143 064746 EM240:
746 106 120 123 LASCIZ \FPS BAD AFTER LDCFD (R)+.A.\
7144 soos EM241:
06500 114 104 103 LASCII \LDCFD (R)+,A FAILED.\
065026 200 124 110 "ASCII <CRLF>°'TME fD '
0650 102 Kk 124 CASCII °"BIT WAS NOT COMPLIMENTED °
82508 11 116 040 CASCIZ 'IN STATE 017.°
7145 065105 EM242:
325105 106 120 123 LASCIZ \FPS BAD AFTER LDCDF (R)+,A.\
7146 065141 EM243:
065141 114 104 103 JASCII \LDCDF (R)+,A FAILED.\
8251 5 200 124 110 "ASCII <CRLF>'THE fD *
5175 102 11 124 "ASCI1 'BIT WAS NOT COMPLIMENTED °
065226 11 116 040 CASCIZ 'IN STATE 017.°
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ERROR MESSAGES

7147 065244 EM244
- 065244 114 104 103 ASCIZ \LDCDF (R)+,A RESULT INCORRECT.\
714 5303 114 104 103 EM245: .ASCII °LDCFD (R),A FAILED.'
7150 065 9 200 123 105 LASCI1 <CRLF>'SET SIGN FAILED °
7151 065 m 116 040 .ASCIZ ‘IN STATE 512.°'
715 5365 125 11€ 105 EM247: .ASCIZ ‘UNEXPECTED FPP TRAP TO 244.°'
715 5421 155 116 105 EM250: .ASCIZ ‘'UNEXPECTED CPU TRAP TO &.°
;}g’o 065453 125 116 105 EM251: .ASCIZ 'UNEXPECTED CPU TRAP TO 10.°
7159 065506 103 117 122 EM252: .ASCIZ ‘'CORRECT FLOWS INTERRUPT TEST MODULE FAILED TO INTERWUPT.®
7161
7162 065577 EM253:
763 gzz; 101 104 104 EM254 .ASCIZ /ADDD ACO,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
—_ %5 8 101 104 104 EHZSS. LASCIZ /ADDD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
2165 &S?SO 101 104 104 EH256' .ASCIZ /ADDD (RO)+,ACO FAILED IN THE INTERRUPT CORRELT FLOWS./
e % 101 104 104 EH257. .ASCIZ /ADDD @(RO)+,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
67 11:5s 101 104 104 EHZ&O. .ASCIZ /ADDD -(RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
7168 068 13 101 104 104 EH261. .ASCIZ /ADDD @-(RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
7169 % 7§ 101 104 104 EH262. .ASCIZ /ADDD NUM(RO) ,ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
066 75 101 104 104 " LASCIZ /ADDD @NUM(RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
7170 06646 EM263:
822623 104 m 126 .ASCIZ /DIVD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
n 550 EM264:
822252 115 125 114 . LASCIZ /MULD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
772 3 EM265:
2173 066635 115 17 104 LASCIZ /MODD (RO),ACO FAILED IN THE INTERRUPT CORRECT FLOWS./
7174 00975% 103 117 122 EHZB?: .ASCIZ 'CORRECT FLOWS INTERRUPT TEST MODULE CAUSED UNEXPECTED INTERRUPT.'
7175 0670 EM267:
827053 115 117 104 .ASCil /MODD (R),A INTEGER BAD. RESULT OVER OR UNDER FLOW./
7176 067105 000 .BYTE 0
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.SBTTL

LASCI1]
.ASCIZ
: LASCIZ

DH10=DH1
DH11=DH1
DH12=DH1
DH13=DH1
DH14=DH1
DH15=DH1

DH19=DH1
DH17: LASCIZ
DH20=DH1
DH21:

2=DH1
4=DH1
DHZ5=DH1
DH 1

DH g: .ASCI2
BH =DH1
DH

IS .

DH116=DH1
DH117=DH1
DH1 0=DH}

A
A
1
1
1
DH121=DH11

v »n
[ lm]
Gt B
Ny —

SEQUENCE 157

ERROR DATA TABLE HEADERS

' TEST.'<TAB>'CALL AT PC.'<TAB>'ERROR AT PC.'<TAB>
'GOT _FPS.'<TAB>'EXPECTED FPS,'
' TEST.'<TAB>'CALL AT PC.'<TAB>'ERROR AT PC.'

" TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF ERROR.'<TAB>'FEC.'<TAB>'FPS.’

* TEST.'<TAB>'PC OF CALL'<TAB>'PC OF ERROR.'<TAB>
'GOT FEC.'<TAB>'EXPECTED FEC.'
' TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF ERROR.'<TAB>'FPS.'

TAB>'PC OF ERROR. '<TAR>

* TEST.'<TAB>'PC OF CALL
FPS.'

.'<
'GOT FEC.''GOT FPS."'EXPECTED
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ERROR DATA TABLE HEADERS :

067447 DH122=DH115
S 067106 DH1 §=om E
067106 DH124=DH1 |
7 0671 DH125=DH1
7 0671 DH126=DH1
06744 DH127=DH115
40 7447 DH130=DH115
41 7447 DH131=DH115
7 :.; mg DH132=DH1
724 06744 DH133=DH115
44 067447 DH134=DH115
45 067109 DH135=DH1
724 744 DH136=DH115
4 7447 DH137=DH115
48 7447 DH140=DH115
49 7447 DH141=DH115
50 7447 DH142=DH115
51 067447 DH143=DH115
sg 067447 DH144=DH115
5 067106 DH145=DH1
7254 067106 DH146=DH1
gss 067106 DH147=DH1
sg 0671 DH150=DH1
5 06744 DH151=DH115
7 sg 067447 DH152=DH115
5 067447 DH153=DH115
60 067447 DH154=DH115
61 067447 DH155=DH115
g&g 067447 DH156=DH115
é omog DH157=DH1
64 744 DH160=DH115
65 71 DH161=DH1
69 0671 DH162=DH1
06744 DH163=DH115
68 067106 DH164=DH1
?3 DHS3=DH1
DH54=DH1

R
2

SN NNNNNNNNNNNNNNNNNNNY
— e e e e s s s s i e e e e e o e e e e o e

SRR R R REEREEARRAARO

DH100=DH1
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124

b ol b
=N
NS

DH101=DH1
DH102=DH1
DH103=DH1
DH104=DH1
DH105=DH1

DH174=DH1
DH175=DH1
DH176=DH1
DH177: .
DH200=DH11
DH201=DH11
DH °§=DH11
DH203=DH11
04=DH1}

1

DH% 4=DH220
DH225=DH210
DH226: .AS

C
ASC
DH227: .ASC

AS(
ouzso=oué56
DH231=DH227
DH232=DH227
DH233: .ASCIZ

DH234: .ASCII
-ASCIZ

i TESTI<TAB>!ERR PCi<TAB>i(PU ERROR REGISTER:

* TEST.'<TAB>'PC OF CALL.'<TAB>'P(
' TEST.'<TAB>'PC OF CALL.'<TAB>'P(
<TAB>'GOT FPS.'<TAB>'EXPECTED FPS.'
' TEST.'<TAB>'PC OF CALL.'<TAB>'PC

" TEST.'<TAB>'PC OF CALL.'<TAB>'P(C
<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>'PC OF CALL.'<TAB>'P(C

* TEST.'<TAB>'PC OF CALL.'<TAB>'P(
<TAB>'GOT RO.'<TAB>'EXPECTED RO."*

OF
OF

OF

OF
OF

OF
OF

TRAP. *
ERROR. *

ERROR.*

ERROR. '

TRAP.*
TRAP.'

ERROR. *
ERROR. "

SEQUENCE

159
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ERROR DA/A TABLE HEADERS

3 870360

o000
NIN§
E?w
oro

~
A 3338332&»“'_.“8

SR
NSNS
;‘!l‘w-‘OO

NN

N~
NSNS
— 3ONO~

;%g% 070703

040
120
040
120
on
070272

o
i

070231
06

040
103

040
103
105

—
=38

040
040

040

124
040

124

83
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DH235: .ASCII
.ASCII
DH236: .ASCII
.ASCI1
.ASCIZ

DH237=DH234

DH240: .ASCII
.ASCI1I
.ASCIZ

DH241=DH233

DHZSO .ASC
DH251=DH250

DH252=DH2

DHZ53=DH1
DH254=DH1

DH255=DH1
DH256=DH1
DH

DH267=DH115

LASCIZ

SEQUENCE 160

" TEST.'<TAB>'PC OF CALL.'<TAB>
'PC OF TRAP.'<TAB>

' TEST.'<TAB>'PC OF CALL.'<TAB>
"PC_OF ERROR.'<TAB>'GOT PC.'
<TAB>'EXPECTED PC.'

' TEST.'<TAB>'PC OF CALL.'<TAB>
'PC_OF ERROR.'<TAB>
'GOT FPS.'<TAB>'EXPECTED FPS.'

TEST. '<TAB>'PC OF CALL.'<TAB>'PC OF TRAP.'<TAB>'FEC.'
TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF TRAP.'

' TEST.'<TAB>'PC OF CALL.'<TAB>'PC OF TRAP.'
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DATA FORMAT SPECIFIERS

7384
5 070743 004 000

070761 000
070 4;
7 07074
07074
07074
91 07074
9 07074
739 07074
070743
95 8707‘
7074
9 070743
98 070743
99 070773 882 000
7400 071002 000
7401 071002
7605 071002
7403 071012 806 000
7404 07101
7405 07101
7406 07101
7407 07101¢
7408 071012
7409 07101%
7410 07101
7411 071036 004 000
741; 071036
741 071036
7414 071036
7415 07101%
7416 07101
7417 071012
7418 071015
7419 07101
7420 071015
74%1 07101
74 i 071036
74 071036
7424 0710
7425 0710
74 9 0710
b 071036
7428 071012
74 071012
74 071012
7431 071012
7‘35 071062 004 000
74 071
74 071
7435 on
74 07106
74 o
74 710
14 71036

F 13
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.SBTTL DATA FORMA
005 DF1: .BYTE 4,0.,5 .
005 DF2: .BYTE 4,0,5.,0.,5,
DF3=DF1
DF4=DF1
DF5=DF1
DF6=DF1
DF7=DF1
DF10=DF1
DF11=DF1
DF12=DF1
DF13=DF1
DF14=DF1
DF15=DF1
DF16=DF1
DFi7: BYTE &
DF20: BYTE &
DF21=DF20
DF §=DF20
2 5 BYTE &,0,5,0.5.0.5.0,5.5.2.5.5.2.5.5.2.5.5.2

VO -4

&3

005 DF33: BYTE 4.0,5,0,5.0,5.0.5.5.3,5.5.3,5.5.3.5.5.3

oo
" TmThmTm

DF111=DF23
DF | %
.8

005 TE 4,0,5,0,5,0,0,0,5,5,2,5.5,2,5.5.2.5.5.2

DOUODOUODDODO00
-
=44

TTTTTTmTTTTT™h

P R e e R e
PONINIAININ) b b b b b b
wviess i
LI i [l 1)
MMM

VISR =O
DOOOO

SEQUENCE

161
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CKFPBCO FP11F FLTG PNT
DATA FORMAT SPECIFIERS

441 71036 DF 126=DF 33
74&5 071106 004 000 005 DF127: .BYTE 4,0,5,0.5.0,0,0,5,5.3,5.5.3.5.5.3.5.5.3
44 071106 DF130=DF127
7444 omgg DF131=DF127
7445 0710 DF 1 izm
74 071106 DF133=DF127
744 071106 DF134=DF127
7448 071036 DF135=DF3
76449 071106 DF136=DF127
7450 071065 DF137=DF115
7451 07106 DF140=DF115
745 071063 DF141=DF115
745 07106 or14§=nr11s
7454 071062 DF143=DF115
7455 071062 DF144=DF115
7456 071012 .or1‘s=orsg
76457 071012 DF 146=DF
7458 071012 or1¢7=or%3
7459 071012 DF150=DF 23
7460 071106 DF151=DF 127
7461 071106 or1s§=or127
74 071106 DF153=DF 127
746 071106 DF154=DF 127
7464 071106 DF155=DF 127
7465 071106 DF156=DF 127
74 071036 DF157=DF3
746 071106 DF160=DF127
7468 071036 DF 161=DF
7469 071036 orlgsfnr
7470 071106 DF163=DF127
471 071036 DF 164=DF3
nqonuz 004 000 005 DFS3: .BYTE 4.,0.5.0,5,0,5.0,5.5.2.5.5.2.5.5.2.5.5.2.5.5.2.5.5.2
747 071132 DF54=DF53
72474 071132 DF55=DF53
7475 071132 DF56=DF53
7476 071132 DF57=DF53
7477 071135 DF60=DF53
7478 07113 DF61=DF53
7479 071135 DF62=DF 5
7480 07113 DF63=DF5
7481 071132 DF 64=DF 5
74 071132 DF65=DF S
748 071135 DF 66=DF 5
7484 07113 or9 =DF5
7485 071164 004 000 005 DF70: .BYTE 4.0.5.0.5.0.5.0.5.5.3.5.5.3.5.5.3.5.5.3.5.5.3.5.5.3
7486 071164 DF 71=DF 70
7487 071164 DF 72=DF 70
7488 071164 DF 73=DF 70
7489 071164 or74=or73
7490 071164 DF75=DF 7
7491 071164 DF 76=DF 7
749 071164 DF77=DF7
749 071164 DF 100=DF 70
7494 071164 DF101=DF70
7495 071164 DF102=DF 70
74 071164 DF103=DF 70
749 071164 DF 104=DF 70
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20 071305
7525 071315
7533 071341
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005

005
005

005

DF105=DF70
DF106=DF70
DF107=DF 70
DF11 =DF70

DF ?§-DF176
D go :
212: E

e
orzig‘ "BYTE

DF235: YTE
DF §9=DF 22
DF237=DF

DF247: .BYTE
DF250=DF 247
DF251=DF 247

4,0,5,0,5,0,0,0,5,5,2.5,5,2,5,5,2,5,5.2,5,5.2,5.5.2

2.8.3.0.5.0.0.0.5.5.3.5.5.3.5.5.3.5.5.3.5.5.3.5.5.3

4,0.5.0.5.0.5.0
4,0,5,0,5,5,5,3,5,5,5.3.5,5,5.3,5.5.5.3

4,0,5,0,5,0,5,0,5,5,5,3,5,5.5,3,5,5,5.3,5,5,5.3

‘00050005'000

23.5.3.5.5.3

4,0.5,0,5,0

SEGUENCE

163
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DATA FORMAT SPECIFIERS

7555

7556 0714 004 000 005 DF252: .BYTE 4.0.3,
7557 07144 004 000 005 DF 5;: gYTE ‘.0.5.8.5.0.5.0.5.5.0.5.5.0.5.5.0.5.5.0.5.5.3.5.5.3
7558 07144 DF 254=DF g

7559 07144 DF255=DF 25

7560 07144 DF256=DF253

7561 07144 DF257=DF 25

756; 07144 DF DF 25

756 07144 DF261=DF 25

7564 07144 DF 2§=DF b}

7565 07144 DF 263=DF 25

7569 07144 DF 264=DF 25

756 07144 DF 265=DF 25

7568 071436 DF 69=DF 32

7569 071250 DF267=DF176

7570 .EVEN
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ERROR DATA TABLES

(¢4 .SBTTL ERROR DATA TABLES
7572 071474

omgs 001234 040005 DT1:  .WORD STMPO,STMP1,STAB,STMP2,STAB,STMPS,STAB,$TMPS
7573 071514 %1 13 040012 001240 "WORD SCRLF.MS1,$TMP3, $CRLF MS2,$TMP4 0
7574 071532 001232 001234 040005 DT2:  .WORD STMPO.STMPT,STAB,STMPZ,SCRLF,MSS,STMP3,SCRLF ,MS4,$TMPL,0
7575 071474 DT3=DT1
7576 071474 DT4=DT1
7577 071474 DT5=DT1
7578 071474 DT6=DT?
7579 071474 DT7=DT1
7580 071474 DT10=DT %
7581 071474 DT11=DT1
071474 on§=nr1
758 071474 DT13=DT1
071474 DT1%=DT1
7585 071474 DT15=DT1
75 071474 ong:m
7587 071560 001232 001234 040005 DT17: .WORD $TMPO,S$TMP1,STAB,STMP2,STAB,STMP4,$TMPS,0
7588 071600 001 5 001234 040005 DT20: .WORD STMPO.STMP1.STAB.STMP2.STAB,STMP4,STAB,STMPS,0
7589 071622 001 001234 040005 DT21: .WORD STMPO.STMP1.STAB.STMP2.STAB.STMP4.STAB.STMP3,0
7590 071644 001232 001234 040005 DT 5: "WORD STMPO.STMP1.STAB.STMP2.STAB.STMPS.0
7591 071662 001232 001234 0005 DT23: .WORD $T LSTMP1,$TAB, STMP2 ,STAB STMP7 ,STAB ,STMP10,SCRLF ,MS1,$TMP3 ,SCRLF ,MS2,$TMP
759; 071716 001313 040125 001244 WORD  SCRLF .MSS,$TMPS,$CRLF,MS6,$TMP6.0
071662 DT32=pT23
759 071662 DT24=DT23
7595 071662 DT25=DT23
071662 DT26=DT23
7597 071662 DT27=DT23
7598 071662 DT30=DT
7599 071662 DT31=DT23
7600 071662 DT33=DT23
7601 071662 DT34=DT23
760 071662 DT35=DT g
760 071662 DT36=DT
7 071662 DT37=DT
7605 071662 DT40=DT23
7 071662 DT41=DT
7607 071662 DT42=DT
7608 071662 DT43=DT
071662 DT44=DT
7610 071662 DT45=DT23
7611 071662 DT46=DT
761 071662 DT47=DT
761 071662 DTS0=DT
7614 07166 PT51=DT
7615 071 DT52=DT
7618 071734 oo1§ 001234 040005 DT53: .WORD STMPO,STMP1,STAB,STMP2,STAB,STMP11,$TAB,STMP12
7617 071754 001313 ol.omg 001240 "WORD  SCRLF.MS1,$TMP3_ $CRLF.MS2,$TMP4
7618 071770 001313 040233 001244 "WORD SCRLF mS1i,$TMPS, SCRLF . MS12,3TMP6
7619 072004 001313 040165 001250 WORD SCRLF.MS7,$TMP7 $CRLF.M510,$TMP10.0
7 071734 DT54=DT53
7621 071734 DT55=DT53
7 ; 071734 DT56=DT5
7 071734 DT57=DT5
7624 071734 PT60=DT5
7625 omﬁ DT61=DT5
7626 0717 DT62=DTS
7627 071734 DT63=DT53




CKFPBCO FP11F FLTG PNT PRT B
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?65%

7653 072022
7654 075046
7655 072060

993553
NNSNSNSNNNN
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DT64=DT753
DT65=DT53
DT66=DT5
DT? =DT5
DT70=DT53
DT71=DT5
DT72=DT5
DT73=DT5
DT?‘SDTS%
DT75=DT5
D753

vl
§WWW

e o

~

W

v
vl vk aub® @ @
mnd ey oo el s

[} g 1] i u lé
\-A-A-1-1-1-}
) e e e e e ] ) ) < e e e ) e ] ef e e e e e e —f f d e ~d =4
el b ] ot e e i AN

MRUKUENSRRERNNES

-1 1T 1 1-1-1-1-1-)
P b b ) = = = NINININD

W
wvilbnwaluaiuiuilue il ialaan

ODOUODDOUDUOUODODODOO0O0D0O00O000000
e ) e e ) e e e e e e o e e e e ] e e e e e e e ef e =
A A A s A A A e . L b T T L R e e T T e e T )

P N L N N e N e e e e T

VIV S S S N S
N = O NN NN = O
TR

-1 1 1117

wvaln

STMPO,STMP1,$TAB,STMP2, $
SCRLF .MS1,8TMP3, $CRLF . MS
$CRLF .MSS5.$TMPS . SCRLF .MS

TAB,STMP11,$TMP7,STAB, STMP10
2.8TMP4
6.$TMPG.0

SEQUENCE
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ERROR DATA TABLES

g
.
4 7
7 7
7690 72
7691 4.
769 71
769 0720
7694 071
W e 3
763? 7213 881 1
7698 072146 001313
7 072076
00 072076
7701 072076
770; 072076
770 072076
7704 072076
7705 072076
072076
770 072076
7708 072164 091232
7709 072076
7710 072076
7711 072076
44 072076
m 072076
7714 072076
7715 072076
7716 072174 001%35
7717 072214 00131
7718 072234 001313
iR
;;59 70 7%?94
g5 e Qe
7724 072330 001313
5 072270
072270
77 072270
7728 72174
7729 072352 12;2
77 072174
1 072174
77 87 174
77 72174
77 072174
7735 072174
77 07 570
s
77;8 72246
7740 174
7741 072372 1232

001234

001234

001234

82
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DT171=DT165
DT172=DT165
DT173=DT165
DT174=DT165
=DT165

T165

DT175
D117
034422

DT210:

pT212:

pT 19807
040005 DT217: D

DT 5
040005 DT233:

STMPO,STMP1,STAB,STMP2,STAB,STMP13,$TMP11,$TMP12
SCRLF .MS1,8TMP3_ $CRLF MS2,$TMP4

SCRLF -ms11,8TMPS, SCRLF ,Ms12,$TMP6

SCRLF .MS7,$TMP7 . $CRLF ,MS10,$TMP10,0

$TMPO,$TMP1,CPSAVE .0

STMPO,STMP1,STAB, STMP2 ,SCRLF ,MS41 ,SCRLF ,STMP3
3C=LF.HS‘2. CRLF ,$TMP4 ,SCRLF ,MS43,SCRLF ,STMPS

SCRLF .MS44 F.$TMP6.0
$TMPO smi’g'r“h.sw" 3.ma.srm3
$TAB, $TMP4 .0

STMPO,STMP1,STAB, STMP2,$TAB,STMP10,STAB, STMP11
SCRLF .MS41,$CRLF .STMP3 . SCRLF ,MS42, $CRLF .STMPS
SCRLF .MS43.SCRLF .STMPS . SCRLF .MS44 . SCRLF . STMP6,0

$TMPO,STMP1,STAB,STMP2,STAB, STMP3, STMP4, 0

$TMPO,STMP1,STAB,STMP2,SCRLF

SEQUENCE
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7742 072404 0;0
774 416 131
7744 426 15
7745 446 1
7769 626
774 072426
7748 0724 g
7749 0723
7750 0 4;
7751 7
775 7237
775 7237
7754 4.
75 R &
s Orirs iz
7758 0 123
7759 8 522 00123
773? 072556 §§} }3
7762 072572 1313
776 07 52;
7764 07252
7765 072522
7769 072522
776 07252%
7768 07252
7769 072522
7770 072522
7N 072522
77?; 072522
777 072510
072076

7774
7775 072610 007070
7776

¥ ¥y
88222 28

037614
7655
037705

axse 38

007070

A1
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B
04

5

S8 88

e
~n
& SN

0C7070

.m
.WORD

DT254=DT
DT 55=DT

MS37,8THPS, =CRLF MS40,$TMPE

SCRLF ,MS4 7.0
ST mi ma.sms ,STAB,$TMP3,$TMPL, 0
$T stm .STAB,STMP

STMPO,STHP1, STAB.STHPS .$TAB,$TMP3,0
STMPO,STMP1,STAB, STMP

sr .srm.sm smn%
.srm $1A8 STMP sm!swr $TAB,STMP1C

:E:’i::@ STMP ii%ﬁf“ fe

$CRLF - MSA .smg smr‘nsm snm 0

7070,7070,7070,7070 ;KLUDGE FOR APT LOAD PROBLEM

SEQUENCE
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SYMBOL TABLE

DT g = 071 D121 071322 D131 = 071662 EMTVEC= 000230 EM160 51323
DT127 = 072 DT210 072246 DTS; = 07166 EMI 40514 EM161 51461
DT13 = 071474 DT211 = 072174 D733 = 07166 EM10 1333 EM16 S1$
DT130 = 7585 '] 1§ 072270 D134 = 07166 EM100 54471 EM16 51
DT131 = 07 DT213 = 072270 DT35 = 071662 EM101 54554 EM164 5212
DT132 = 071 D1214 = 072270 D136 = 07!66% EM10 054750 EM165 56060
DT133 = 87 DT215 = 072270 DT37 = 07166 EM10 855166 EH169 056144
DT134 = 0720 DT 19 = 072174 DT4 = 071474 EM104 SSZSg EM1 823 27
DT135 = 071 D121 072352 DT40 = 071662 EM105 0554; EM 13
DT1;? = 758 DT 071644 DT41 = 071662 EM 055532 EM170 056261
DT137 = 07 DT220 = 072174 DT42 = 071662 EM107 055641 EM171 056347
DT14 = 071474 DT221 = 072174 DT43 = 071662 EM11 041440 EM17 85647;
DT140 = 07202 DT g = 072174 DT44 = 071662 EM110 055750 EM17 5655
DT141 = 07 8 DT223 = 072174 DT45 = 071662 EM111 044565 EM174 056725
01145 = 87 DT224 = 072174 DT46 = 071662 EM112 4642 EM175 057073
DT143 = 072022 DT225 = 072174 DT47 = 071662 EM113 044720 EMI176 057205
DT144 = 0720 07229 = 072270 DTS = 07147 EM114 4776 EM177 057271
DT145 = 071 DT = 072270 pT50 = 0N EM115 045055 EM2 040546
DTIA? = 07166 DT 071662 DT51 = 071662 EM116 045133 EM20 7
DT147 = 071662 DT = 07%270 D152 = 071 EM117 045212 EM2 057325
DT15 = 071474 DT231 = 07224 DT5 071734 EM1 041547 EM201 057357
DT150 = 071662 DTZS; = 072174 DTS4 = 071734 EM120 045350 EM20 057446
DT151 = 872022 D123 072372 DT55 = 071734 EM121 oassog EM20 057610
DT15§ = ?2055 DT234 072426 DT56 = 071734 EM12 04564 057752
DT153 = 0730 DT235 072446 DIS7 = 071734 EM12 046000 EM205 0
DT154 = 07 0%2 D1236 = 072426 DT6 = 071474 EMI124 046056 06
DT155 = 8750 s DT237 = 072426 DT60 = 071734 EMI25 046135 EM207 54
DT156 = 07202 DT24 = 071662 D161 = 071734 EM126 046213 EM21 042422
DT157 = 071692 DT240 = 072426 D162 = 071734 EM127 046272 EM210 16
DT16 = 871‘ + DT241 = 072372 DT63 = 071734 EM1 041656 EM211 060460
DT160 = 072022 DT242 = 072426 DT = 071734 EM130 046350 EM212 060624
DT161 = 071662 DT243 = 072372 D165 = 071734 EMI31 046427 EM213 061010
DT16§ = 071662 DT244 = 072372 D166 = 071734 EM13 046565 EM214 061174
DT163 = 072025 DT245 = 072372 DT67 = 071734 EM1 046723 EM215 061360
DT164 = 071 DT246 = 071662 DI7 = 071474 EM1 047061 EM216 061544
DT165 072076 DT247 072460 DT70 = 071734 EM135 047516 EM217 061726
DT166 = 072076 D125 = 071662 D171 = 071734 EMI36 047353 EM22 042454
DT167 = 072076 DT250 072476 DI72 = 071734 EM137 047510 EM220 061770
o117 071560 . DT251 = 072476 DT73 = 071734 EM14 041772 EM221 062220
DT170 = 072076 DTZS% 072510 D174 = 0717 EM140 0‘757% EM22 062464
DT171 = 072076 D725 072522 DI75 = 071734 EM141 = 04456 EM2 825715
DT172 = 072076 DT254 = 07 5%2 D176 = 071734 EM142 = 82‘642 EM224 16%
DT173 = 072076 DT255 = 072522 D177 = 071734 EM14 7665 EM225 06341
DT174 = 87 076 DT256 = 072522 EEEDON 020%%0 EM144 847743 EM226 06
DT175 = 072076 DT257 = 072522 EEE1 017254 EM145 5002; EM227 064013
DT176 = 072076 D126 = 071632 EEE10 017650 EM14 05016 E 042535
DT177 0721 DT260 = 072522 EEE11 017704 EM14 050334 E 064146
DT 071532 DT261 = 072522 EEE12 017740 EM15 042104 EM231 064302
D120 71 DTZ6§ = 072522 EEE1S 017774 EM150 050500 E i = 060416
DT = 072076 DT263 = 072522 EEE2 017310 EM151 05896‘ E 064432
DT201 = 76 DT264 = 072522 EFES 017344 EH15§ 05 35 E 06447
DT = 072076 DT265 = 072522 EEE4 017492 EM153 = D46ND EM235 822561
DT = 072076 DT 69 = 072510 EEES 0174 EM154 = 046056 E 627
DT = 072076 DT ? = 072076 EEEG 017470 EM155 0510;1 EM237 665
DT205 = 072076 DT = 071662 EEE7 017524 EM15 051077 EM24 2?1
0T = 072076 DT = 071474 EEE8 017560 EM15 051156 EM240 46
o7 072174 DT30 = 071662 EEE9 017614 EM16 042216 EM241 065002
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