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?S DQQQNOSTIC PROGRRH IS DESIGNED TO BE A CCMPREMENSIVE

% RND PDP /2 PROCESSORS. THE PROGRAN
ng TE ERCH INS RUC R%L DRESS HOD;S INCLJDES
TYPE INTERRUPT SEQUENCE. THE

RM DOES NOT TEST IN RUC IONS NOT COMMON TC TWE 11,23
HEHO&Y 85 8K THE PROGRAM RELICATES THE TEST CODE THROLGHOUT

REO IREP'%NTS

DPll FQHILY CENTRAL PROCESSOR
OPTIONARL - KWll-L (LINE CLCCKk)

STORAGE
THE PROGRAM USES ALL OF THE FIRST 4K OF MEMORY (EXCLUDING
THAT AREA OF MEMORY RESERVED FOR THE LCADERS).

PRELIHINQRY PROGRAMS
HOMEVER, THE EMT AND TRAP INSTRUCTION SHOULD BE
vsnxtxso BEFORE RUNNING.

LORDING AND STARTING PROCEDURE
LOAD PRCGRAM USING RSS LORDER
IF THE CONSOLE TTY IS A SERIAL LA3D OR A VT3S FI__ER
CHARACTERS MAY BE REQUIRED. DEPOSIT INTJ LCICATICN 1302
(FILLS) A 4400.

LOAD AUCRESS = 200

PRESS STRRT

SET OPERATING SWITCHES A

PARSS COUNT 1S PRINTED RFTER EACH PRSS (SE
“DZ3KC DONE™ IS PRINTED WHEN DONE (SEE SE

SWITCH SETTINGS
SWIS HALT ON ERROR.. HIS SWITCH
PROCESSOR WHEN AN ER OR_IS DETECTED. THE PC+2 AND THE
VURRENT STATUS AT THE TIME OF THE ERROR IS STOREC CN
THE STACK (RE), IF THIS SWITCH IS SET BEFCRE AN ERRCH
IS DETECTED THE PROGRAM HALTS QS DESLR’BED ABCVE. THE
PROGRAM MAY BE HALTED AFTER THE ERRCR TYPEQUT OJCCURS
BY SETTING SWIS RFTER THE TYPEQUT BEGINS.

SWi4 LOOP SUBTEST... THIS SWITCH WHEN SET LOOPS THE
CURRENT SUBTEST RUNNING REGARDLESS OF ERRCR.

SW13 INMISIY ERROR PRINTIUT - THIS SWITCH AMEN SET INMIZITS
THE ERROR PRINTOUT.

SW12 INHIBIT RELOCATION... THIS SWITCH WHEN SET CAUSES ThE
FROGRAM TC BT CAECU TED ONLY IN THE FIRST Sk JF MEMORY.
THIS SWITIH CANNGT 3E SET LHEN Tn FROGRAM 1S RUNNING.

£ SE : 5.4)
c7..

NHEN SET KILL HALT THE
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SWII INMIBIT SJBTEST ITERATIC! THIS SWITCH WHEN SET
INGIBITS  CUBTEST REITERATION. NRMALLY EACH SUBTEET
1S EXECUTED 8 TIMES BEFORE THE NEXT SUBTEST 12 LN

PRGE 3

SETTING SWll CARUSES EACH TEST TC BE EXECLTED CNCE
BEFORE STARTING THE NEXT SJBTEST.

€WIC RING SELL ON ERROR... THIS SWITCH WHEN SET WILL. RING
THE BELL WHEN AN ERRCR IS DETECTED.

SW7  INHISIT ALL BUT_ERROR TYPEOUTS...THIS SWITCH WHEN
RESET (0 INMIBITS THE END OF PHSS TYPEQUT (ICNT=XXXX)
AND THE END OF PROGRAM TYPEOUT (DZGKC DONE)

ERRORS

IF AN ERROR IS CET

HANDL ING ROUTINE (ERRCR). _IF ENABLED THI: POUTINE WILL Bf"
THE PC AND THE PRCOCESSER STATUS AT THE TIME (QF THE ERR{
ALSO (IF REQUIRED) THE ORIGINAL PC (WHERE THE PC hﬂS
RELOCATED FROM:,

ERROR PRINTOUT FORMAT
ICNT=RAARR PC=BBBBBS PSW=0DDDOD

OR
ICNT=RARA PC=BBBBBB PSW=DDDDDD PC RELOCATED FROM CCCCCC

WHERE: AARR=PRSS CCUNT
§988BB=PC AT THE TIME OF THE ERROR
CCCCCC=PC OF THE ORIGINAL CODE RELOCATED
DODODD=PSW AT THE TIME OF THE ERROR.

PARITY ERROR DECTECTION

IF R PARITY ERRCR IS DETECTEC THE PROGRAM WILL TYFE A
MESSARGE“PARITY ERROR™ AND SCAN MEMORY FOR THE PARITY ERRZR.
WHEN THE FAILING ADDRESS IS LOCARTED THE PRCGRAM MWILL HALT |
WITH THE VALUE OF THE RDDRESS+2 IN RO.

ERROR LOOPING

THE SUBTEST DETECTING THE ERROR MAY BE LOOPED INDEFINITELY
BY SETTING SWI4. SETTING SWI13 WILL INWHIBIT THE TYPEOUT AND
RLLOW SCOPING THE FAULTY SIGNRL(S).

UNPREDICTED ERRORS

THE PROGRAM MRY ON OCCASSION DETECT A MEMORY ERROR THE
RESULTS OF WHICH WERE NOT PQEDILTRBLE IN WHICH CRSE THE
PROGRAM MAY BEHAVE UNPREDICTABLY. WHEN THIS HAPPENS THE
USER MUST RETRACE THE PROGRAM STEPS T0O RESQLVE WHERE THE
ERROI OCCURRED. THE FCLLOWING ITEMS SHOULD B8E CONSIDERED
RAND MAY BE OF USE WHEN RETRRCING R FRILURE CF THIS NARTJRE.

l. HALT THE PROGRAM (IF NECESSARY)
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1§g 2. EXAMINE RELRI

RD RESS R‘*Rl fngB % TAINS THE UNRE_C.ATED VRLJ$ED

¢
TEST THAT WAS SUCCESSFULLY EXECU

1‘
a7
l;é 3. EMRMINE FRCTOR
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RDDRESS FACTOR (1004) CONTAINS THE RELOCATION FACTOR.

4. EXAMINE ALL LOCATIONS STARTING WITH TkE  ADDRESS
SPECIFIED IN RI/RIL(IF PSW BITI1 =0/1) COMPRRING THEIR
CONTENTS WITH THE CONTENTS OF ~ THE __CORRESPONDING
UNRELOCRTED CODE (SPECIFIED IN 10063 AS SHOWN IN THE
LISTING. EXRMINE AND COMPARE UNTIL EITHER A_ DIFFERENCE
éEENINSTRUCTION (I.E.. THE ERROR) OR THE NEXT °SCOPE’ IS

F THE PROSRAM TRAPS AND HALTS AT A_TRAP/INTERRUPT VECTCS+2
NOTE: THE POP-11-45 WILL DISPLAY THE ADDRESS OF THE HALT+2
.E.. A FALSE TRAP TQO 4 WILL DISPLAY 10).

1A. EXRAMINE THE STACK (RS)

THE TOF WORD ON THE STACK CONTRINS THE FC AT THE TIME OF
THE TRAP. IF THE PC IS GREATER THAN 200CC, THEN

2A. EXAMINE LOCATION 1002 (FACTCR)

THIS LOCATION CONTRINS THE PROGRAM RELOCATION FACTOR
WHICH, WHEN SUBTRACTED FROM THE PC GIVES THE PC OF THE
ORIGINAL CODE.

oy

SUBROUTINE ABSTRACTS

SCOPER
THE SCOPER ROUTINE 1S ENTERED BY THE SCOPE (EMT) INSTRUCTION
AND IS EXECUTED AT THE START OF EACH SUBTEST. THE ROUTINE
MONITORS SWI4, SW11 AND SN 8 AND TAKES ~APPROPRIATE_ ACTICN.
ALSC, THIS ROUTINE STORES IN R1/R1! THE FIRST ADDRESS OF THE
SUBTEST BEING ENTERED.

ERROR

THE ERROR ROUTINE IS ENTERED BY THE HLT (TRAP) INSTRUCTION
AND IS EXECUTED WHEN A PREDICTABLE ERROR IS DETECTED. THIS
ROUTINE MONITORS SW1S, SW!13, AND SWI10.

RELOC

THE RELOC ROUTINE IS ENTERED BY R MOV RELOC, PC
INSTRUCTION, THIS 'ROUTINE RELOCATES THE PROGRAM CODE
THROUGHOUT MEMORY, AND °*JUMPS’ TQ THE RELOCATED CODE RFTER
IT HAS BEEN MOVED SUCCESSFULLY. _ IF THE CODE CANNOT BE
RELOCATED (BECURSE OF INSUFFICIENT MEMORY) THE ROUTINE
'JUMPS’ TO THE NEXT SECTION OF UNRELOCARTED PROGRAM COOE.
THE CODE MOVED IS LESS THAN 1K (4000) BYTES). AT THE START
AND END OF EACH SECTION OF CODE TQO BE MOVED ARE A SECTICN QF
CODE WHICH ESTABLISHES THE FIRST ADDRESS OF THE CODE TO_ BE
MOVED, AND SETS A SCCPE POINTER (Rl 'R1l) AND, ALSO R SECTION
WHICH ESTABLISHES THE LAST ADDRESS AND "JUMPS® T0 THE
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: 0000000000000F IRST ADDRESS TO BE RELOCATEDCOCOOCICO
CODE TO BE MOVED AND EXECUTED
; 000000C0COC00LAST ADDRESS OF CODE TO S RELOCATED 00O00COCO

THE RELOC ROUTINE DOES NOT RELOCATE PROGRAM CODE INTO THE
LARST 1000(8) BYTES OF MEMORY, THUS PRESERVING THE LORDERS.

THIS ROUTINE IS ENTEREDC AT THE COMPLETION OF EACH PASS IT
SETS UP (LORDS NEW PROCESSOR STATUS) FOR THE NEXT PASS; AND
PRINTS THE PARSS CCUNT:

ICNT=XXXX
MISCELLANEQUS

EXECUTION TIME

THE EXECUTION TIME IS HIGHLY VRRIRBLE  (DEPENDENT  ON
PROCESSOR, _TYPE OF MEMORY, AND AMOUNT OF MEMORY). HOWEVER
WHEN "THE' PROGRAM IS RUNNING SUCCESSFULLY THERE 1S A
NOTICERBLE 'FLICKER’ DISPLAYED IN THE CONSOLE LIGHT PATTERN
THE 'FLICKER' WILL DIM WHEN 'T’ BIT TRWP PRSSES (EVERY 00D
PASS) ARE RUNNING, THE PROGRRM SHOULD BE RUN FOR A MINIMUM

OF :
2 PASSES ICNT=2 11-/0S OR 11-20
SOME TYPICAL TIMES FOLLOW:

PROGRAM DESCRIPTION

THE PROGRAM IS DIVIDED INTQ FOUR_ SECTIONS OF POSITION
INDEPENDENT  RELOCATABLE  TEST CODE. _ ERCH SECTION IS
APPROXIMATELY 1K WORDS LONG. (EXCEPT SECTION R).

SECTION O THIS SECTION TEST THE UNRRY INSTRUCTION SET
EXECUTING EACH UNARY INSTRUCTICN IN ERCH RDDRESS
ggg% ;EXCLUDING UNRRY INSTRUCTIONS USING ADDRESS

SECTION ! THIS SECTION TESTS THE UNRRY INSTRUCTIONS USING
ADDRESS MODE 7 AND BINARYS IN ALL ACDRESS MCDES
(EXCLUDING BINARY BYTE OPS USING RODRESS MODE 7).

SECTION 2 THIS secrzon TEST BINARY BYTE OPS USING ADDRESS
MODE IMP, JSR AND PROGRAM TRAP (10T, TRAP AND
EMT) INQTRUC?IONS

SECTION A FOLLOWING SECTION 2 IS R ROUTINE TO_ ASCERTARIN
WHICH CP THE PROGRAM IS RUNNING ON. THE RESULTS
ARE USED BY THE FOLLOWING CODE TO CHECK THE
T?B&;IONRL INSTRUCTIONS/FERTURES CF THE 11-40 AND
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298 SECTION 3 THIS SECTION C(HECKS THAT EACH 3IT IN THE

289 ' PRICESSOR STATUS WORD (PSW) CAN BE SET CLEARED,
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RESERVED INSTRUCTION, AND OCD ADDRESS TRAPS.

FOLLOWING SECTION 3 ARE TWO ROUTINES TO CHECK Tmk TELETYPE
PRINTER LOGIC AND A ROUTINE TO START THE KWll-L LINE CLOCK.
%ES;ES Kill-L IS AVRILABLE THE PRIORITY ARBITRATION LOGIC IS

AFTER EACH INDIVIDUAL SECTION HAS BEEN EXECUTED THE “RELOC™
ROUTINE WILL _RELOCATE THE SECTION THROUGHOUT ALL MEMORY UP
TO 28K. WHEN THE SECTION HAS BEEN RELOCATED AND EXECUTED IN
ALL MEMORY THE "RELOC"™ ROUTINE WILL RETURN THE PROGRAM TO
THE NEXT UNRELOCRTED SECTION.

RELOCATION AND EXECUTION OF ALL SECTIONS THROUGHOUT ALL
MEMORY CONSTITUTES R SINGLE PRASS.

UPON COMPLETION OF A PRASS OF THE PROGRAM THE PROGRAM
RESTARTS USING A_NEW PROCESSCR STATUS DEPENDING ON THE TYPE
OF PROCESSOR AND THE PARSS COUNT.

STACK POINTER

THE STACK POINTER IS SET AT 50Q0.

NOTE: IF THE PROGRAM IS RUNNING IN EITHER USER QR
SUPERVISOR MCDE (NOT APPLICRBLE IF 11/2C OR_11-05) THE
USER/SUPERVISOR STACK POINTER IS SET TO SO0 AND THE KERNEL
STACK POINTER IS SET TO 600. THE KERNEL STACK PCINTER IS
USED ONLY FOR THE SCOPE, HLT, TTY, AND KWll-L (IF AVAILABLE
TRAP/INTERUPT ROUTINES.

POWER FAILURE
A POWER FAIL SERVICE ROUTINE IS INCORPORATED _IN THE TEST.
WHEN USING THIS PROGRAM THE POWER SHOULD BE TURNED OFF LHEN
RUNNING TO CHECK THE POWER FARIL LOGIC. WHEN THE POWER FRILS
THE PROGRAM WILL TYPE:

POWER FRILED
AND RESTART THE PROGRAM AT THE BEGINNING. (START’

USER DEFiNED RELOCATION LIMITS

THE PROGRAM WILL REQUEST R LOWER AND UPPER LIMIT FOR
RELOCATION, THE LIMITS MUST BE BETWEEN 20000 AND 157776.
THE PROGRAM WILL EXECUTE IN THE LOWER 4K (G-17776) AND THE
LIMITS SPECIFIED.

THE STARTING ADDRESS IS 20H.

TO RETAIN PREVIOUSLY SPECIFIED LIMITS STRRT AT 213.
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.NLIST SEQ,.MO,MC
LIST ME

.ABS

.TITLE FRONT END
:CONTRINS DEFINITIONS, REGISTER RSSIGHMENTS AND MACRC CALLS

:GENERQLRSE§6STER RSSIGNMENTS

000000
c0000! Rl=%1
000032 Re=v.2
000003 R3=3
J00004 RYy=:4
200005 RS=%S
000006 SP=x5
000007 PC=%7
090000 R10=%0
000501 R11=%1
000002 Rlg=%e
000023 R13=%3
020004 R14=%Yy
00000S RiG=%5
:STATUS REGISTER (PSW' BIT ASSIGNMENTS
000001 C=1 :C BIT
000002 V=2 1V BIT
000004 2=4 :Z BIT
000010 11=10 :N BIT
00C0z0 T=20 °T* BIT
000340 PRTY7=340 :PRIORITY LEVEL 7
000300 PRTY6=300 <PRIORITY LEVEL &
000230 PRTY4=200 :PRIORITY LEVEL 4
: VECTOR ADDRESSES
0920004 ERRVEC=4 :ADDRESS OF ERROR VECTOR
000010 RESVEC=10 RDDRESS OF RESERVED INST. TRAP VECTOR
000014 TBITVEC=14 RDDRESS OF ’'T* BIT TRAP VECTOR
000014 TRTVEC=14 QDDRESS OF 'TRACE' TRAP VECTOR
000014 BPTVEC=1M4 RDDRESS CF 'BREAKPOINT® TRAP VECTOR
000020 I0TVEC=20 QDDRESS OF IOT TRAP VECTOR
300024 PFVEC=24 QDDRESS OF POWER FRIL TRAP VECTOR
00C030 EMTVEC=30 RDDRESS OF EMT VECTOR
000034 TRAPVEC=34 RDDRESS OF TRAP VECTOR
G00064 TPVEC=64 QDDRESS OF TTY PRINTER INTERRUPT VECTOR
000100 LKVEC=100 :ADDRESS KW1l-L LINE CLOCK INT. VECTOR
000249 PIRVEC=cY40 nDDRESS OF PIRG VECTOR
000244 FPEVEC=244 QDDRESS OF FLORTING POINT INT. VECTOR
0002c0 MMVEC=250 QDDRESS OF MEM MGMT ERROR TRAP VECTIR
+REGISTER RDDRESSES
177776 PSi= 776 ;ADDRESS OF STATUS REGISTER
177774 SLR- 1??774 RDDRESS OF STACK LIMIT REGISTER
177772 PIRQ= 177772 ADDRESS OF PROGRAM INTERRUPT REQUEST
177779 UBRERK= 177770 RDDRESS OF MICRO BREAK REGISTER

177546 LKS= 177546 :ADDRESS OF KWIl-L STATUS REG.




FRONT END
JQKCF.PL1

000046
gocos2

000200
000204
0ocz210

000214
000220
J0dzz2

MRCYLL 274732)

177560
177562
177564
177566
17?7572
17752C
177570
177518
177516

209500
000808

100000
040003
020000
000400
0Co100

1044G0
104000

000046
016E4Y4
000052
040000
000299
012707
012707
012707

002066
002160
02224

00C016

LO1
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TKS= 177560
TKP= 177562
TF2= 177564
TPB= 177566
SRO= 177572
SWR= 177570
DISPLAY=177570
LPS= 177514
LPB= 177515
:INITIAL _STACK POINTER SETTING

STKPTR=_500
KPTR=600

+MISCELLANEOUS BIT ASSIGNMENTS
BIT15=100030
BIT14=40300
BIT13=20030
BI1T18=400
BITe=100

s INSTRUCTION EQUARTES
HLT=TRAP
SCOPE=EMT

. =46

LOGICAL

.=5¢2

BIT!IH

.=200

MOV #START,PC

MOV 8START! ., PC
MOV $START3, PC

: CALLED BY SAVE MACRO OR JSR
§SAVR: MOV (SP)+,1$

MOV %5, - (5P)

MOY /4 -(SP)

; ADDRESS

: ADDRESS 0

: ADDRE 55
: ADDRESS
: ADDRE 55
: ADDRESS
: ADDRESS
: ADDRESS
: ADDRESS

KEYBOARD CSR

KEYBOARD BUFFER
JTELEPRINTER CSR
TELEPRINTER BUFFER

MEM MGMT REGISTER SRO
CONSOL SWITCH REGISTER
CONSOL DISPLAY REGISTER
LINE PRINTER STATUS REG
LINE PRINTER DATR DUFFER

; PPOGRAM STACK PTR

:KERNEL STACK PTR (USED BY KERNEL WHEN
:PROGRAM IS RUNNING IN OTHER THAN KERNEL
:MODE (NOT APPLICABLE TO 11-05,11/20}

:HLT IS A TRAP INST TO THE ERROR ROUTINE
:SCOPE 1S AN EMT TRAP

;GO TO _START OF TEST
:G0 GET LOWER/UPPER RELOCATION BOUNDARY
:START WITH LAST TYPED BOUNDARY LIMITS

:ROUTINE TO SAVE REGISTERS ON THE STACK

PC,$SAVR

:GAVE RETURN PC
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000224 010346 MOV %3, -(SP)
000226 010246 MOV %2, -(5P)
000230 010146 MOV %1, =(5P)
000232 010046 MOV %0’ - (SP)
060234 012707 MOV P&+ PC : RETURN
00J236 00000 18: 0 : CONTRINS RETURN ADDRESS
:ROUTINE TO RESTORE REGISTERS snvso on Tus STACK
: CALLED BY RESTORE MACRO OR JSR
n00240 012667 000016 §RESTR: MoV (SP)+, 1§ snvs RETURN PC
000244 012600 MOV (SP)+. %0
000246 12601 MOV (5PY+ %1
000350 01ce02 MOV (SP)+, %2
000252 012603 MOV (SP)+.%
000254 012604 MOV (SP)+. %4
000256 012605 MOV (SP)+, %5
000860 012707 MOV (PC)+.PC : RETURN
000282 000000 13: 0 : :CONTAINS RETURN ADDRESS
000610 =610
- POWER FAIL SUBROUTINE
00061C 012737 000820 000C24 FDWN: MOV #PUP, J4FFVEC
000616 000000 HALT
- POWER UP SUBROUTINE
J00620 012737 000610 000024 PUP: MOV 8PDKN, 98PFVEC  ;RESTORE POWER FAIL TRAP TO POWER
:DOWN ROUINE ABSOVE
0C 626 0127068 GOOBOC MOV $KPTR, SP :SET STRCK PTR
0632 00S027 CLR (PC)+
000634 000000 1§: JWORD O KILL TIME
000636 00S267 177772 28: INC 18
000642 001375 BNE 2§
000644 004767 000282 JSR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLCWING ADRS
060650 000656 PERIL
000552 000137 002066 IMP USTART :RESTART TEST
000656 00S015 047520 (042527 PFAIL: .ASCIZ <15><12>°POWER FRILED®'<¢15>¢12»
000664 020122 040506 046111
000E72 042105 00SD1S 000
000740 .=740
:NOTE: THIS CODE USED ONLY BY THE XOR TESTER.
*T0 USE CODE PLACE 776 (BR .-2) IN SCOPER
000740 012737 000002 000006 FEORXOR: MOV ¥RTI,IMERRVEC+2 ;SET TIME OUT TRAP TO RETURN
000746 000261 SEC :SET C
800750 005737 177060 TST 28177060 ,¢F A TIME OUT OCCURS THEN WHEN NEXT
: INSTRUCTION IS EXECUTED ‘C* WILL BE SET
;AND IF NO TIME OUT C’ WILL BE CLEARED
000754 103401 BCS 18 *BRANCH IF ’C' SET (TIMED OUT)
000756 011601 MOV (SP),R! :ADDRESS OF NEXT SUBTEST 70 Rl
000766 005037 GOOOCE 13: CLR JRERRVEC+2 *RESTORE TIME OUT
000764 010116 MOY R1, (SP) :GET RETURN RDORESS BQLK 10 SUBTESTS
00C7e6 000240 NOP
000770 000002 RTI :RETURN EITHER TO LAST OR NEXT SUBTEST
000776 =776




FRCNT END
D2AKCF.PL1

030778

00100
0C100

001004
00:iC06
201C1C

poigie
001014

001016
001020
001026

0311'4
"01176

UU
95
=~
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000200
001000
000003
000os00

0oo0ac
00C000

0000G0
000000
J007s1

000c40
032766
001403
052737
032737
00i416

000746

032737
001031
013700
910905
010204
160504

004000
804000
040000

001006
001004
00C400
177570

004000

000043

010030
001010

001004

001230
coilie

C02140

NO1
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3000Ce

177776
177570

001006
177570

177770
177570

177766

177570

TICKS: .N?880 0 ; CONTRINS CLOCK TICK COUNT

ICNT: O CONTQINS PASS COUNT

$FILLS: .WORC O ; CONTRINS FILLS COUNT IN Q0D BYTE
:AND FILLER CHARACTER IN EVEN BYTE

FACTOR: O CO TRINS RELOCATION FACTOR

: SUBTRACT # IN FACTOR FROM PC TO'GET PC OF ORIGINAL CODE

RELR1: @ ; CONTRINS RELOCATED R1 (THE Rl OF THE
;ORTGINAL CODE_MQVED)

FRSTRD: .WORD O : CONTAINS FIRST ADRS OF CODE TO BE MOVED

FRSTMEM: .WORD O ' CONTAINS LOWER RELOCATION SOUNDARY ADDRESS

BR FORXOR :BRANCH TO XOR TESTER CODE
:SCOPE (EMT) SERVICE ROUTINE
: THIS ROUTINE ALLOWS THE SUBTEST TO BE CONTINUOUSLY LOOPED, ITERATED

géSR NOTNITERQTED) BEFORE BEGINNING NEXT SUBTEST
BIT #4000, 2(5F) :WAS REGISTER SET BIT SET ON TRAP
BEQ 2% :BRANCH IF NOT
BIS £4000, J4PSH 'RETRIN REGISTER SET
2%: BIT 840000, 985WR  SCHECK BIT 14 (CONTINUOUS LOOP)
BEQ scopec
SCOPEB: MOV R1, (SP) :LOAD RETURN ADDRESS
MOV Rl auRELnl
SUB J8FACTOR, JRELR] -RELR1 CONTARINS UNRELOCATED Rl
EEB fgoo , J¥SIR :LOAD POP11/45 MICRO BREAK REG?
MOVB  2%SWR,3%UBREAK ;LOAD MICRO BREAK REG WITH SRO-7
18: RTI sRETURN TO SUBTEST
SCOPEC: BIT #4000, J¥SKR : SUBTEST ITERATION DESIRED?
BNE SCOPEE :BRANCH IF NO ITERATION DESIRED?
DEC (PC)+ s DECREMENT SUBTEST ITERATION COUNT
SCOPED: 40 : CONTAINS SUBTEST ITERATION COUNT
BNE SCOPEB
SCOPEF: MOV #40, SCOFED :RESET ITERATION COUNT
SCOPEE: MOV (SPYTRI :GET ADDRESS OF NEXT TEST
BR SCOPEB
ROUTINE T0 RELOCATE PROGRAM COCE
RELOC: BIT 10000, J#SKR :CHECK IF RELOCATION DESIRED (BIT12)
BNE 3§ 'BRANCH IF NO RELOCATION DESIRED
MOV S4FRSTAD, RO :GET FIRST ADDRESS OF CODE TO BE MOVED
MOV RO, RS :SAVE
MOY R2.RG :GET LAST ADDRESS OF CODE TO BE MOVED
SUB RS. Ry ‘R4 CONTRINS # OF WORDS TO RELGCATE
MOY R2.R3 :SAVE LAST ADDRESS OF CODE TO BE MOVED
ggg ag#ncron :FIRST RELOCATION IS TO 20000
MOV R2, J4RETPC :SAVE RETURN PC TO NEXT SECTION OF CODE
MOV J8FRSTMEM,R2  :SET FIRST ADDDRESS
108:  ADD R2, RY ?3 ggNTgégs LAST MEMORY ADDRESS
gn? ﬁg,atLSTMEM :CHECK IF SUFFICIENT MEMORY REMAINS
18: MOV (RO)+, (R2) 4+ :RELOCATE PROGRAM CODE
gng Tg,na :CHECK IF DONE
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177588

28 CMP =R}, =R

s CHECK THRT CODE WAS RELOCATED

geg .o : PROPERL'Y
:ERRGR! CODE NCT RELOCATEC PROPERLY
§§E 80.%5 :CHECK IF FINISHED CHECKING
3§: MV R2.PC 180 EXECUTE RELOCATED COD
3§:  wv (PLLTRC *RETURN TO NEXT SECTION OF CODE
RETPC: & :CONTAINS PC OF NEXT SELTION OF COUE

tROUTINE 70 PRINT RS
.PRINT: MOV RO,-

!

ity

4

S

!

)

:SAVE RO ON THE STACK
:GET MESSAGE ADDRESS
:RDJUST RETURN PC

MESSRGE. MESSARGE MUST TERMIMATE WITH m O BYTE.

M0V 22!5P1.R
ADD 32,2:5P

g: MOVB  (RO1+,-\SP° :PUSH CHAR ON THE STACK
BNE 23 :BRANCH IF NOT TERMINATOR
ST \SP)+ :POP TERMINATOR OFF THE STACK
MDY ksp:¢.no :RESTORE RO
RYS - :RETLUON

g: ISR PC,58 - TYPE CHARACTER

g cMPB olé GP )+ :CHECK IF CHAR YRS A LINE FEED

BNE :BRANCH IF NOT _INE FEED

MOV SFILLS,-(SP) :GET & OF FILLERS REQUIRED AFTER
sLINE FEED AND FILLER CHAPACTER

$: DECB  1(SP) DECREMENT FILLERS COUNT
BLT 35 annn#u IF NO MORE FILLER: NEEDED
IR Pc,ss :TYPE FILLER CHARACTER
BR 4§
$: 7578 aarps :WAIT FOR ourpur DEVICE
8PL :T0 BECOME REARDY
MOVB a sp ,8TPB :TYPE 2HARACTER
RTS PC
NULL=0 - -
;?83}5"5 T3 PLACE ASCII VALUE OF AN RDDRESS IN TC ADDRESS MESSAGE
ISR PC, $SAVR :G0 SAVE ~SGISTERS ON THE STAZK
MOV :otﬂxrs RY :ADDRESS ~mERE ASCII VALJES RRE STIRED
CLR R3 :WORKING $ INDEX REGISTER
MOV R2.Rl :SAVE
$: ASL R :FIRST DIGIT TO R3
RGL R3 X
MOV 86,R0 :DIGIT COLNT
BR 33 +PRINT FIRST DIGIT
§ fSL R2
ROL R3
DEC R]
BNE 23
$ MOY 53,81 ;DIGIT SHIFT COUNT
MOVB  DISTAB:{3), (43¢ :LOAD DIGIT INTO MESSAGE
CLR R3 :CLEAR INDEX
gsg gg :0EC DIGIT COUNT
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ood TR

000207

005737
100002

OO0

O N6
LN+ OO L

0Co00e

178630

177870

0003Ce
175548

177812
177512

177502
177974
177702
177860
177456
177654
0010C4
001004
177526
177424

1774186

176416
032200

17737y

17757C

coe
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ISR P2, $RESTR :RESTORE REGISTERS FROM STACK
RTS ¢ :RETUR
5 ROR 3 szcs angzg 8Y TRWP (HLT) ;nsraucrxou
£RROR WL ON ERROR?
;?LT gnnongpg 1S THE TOP WORD
17TETD B! 820000, 38SWR  :PRINT OUT ossxasov
BNE 18 :BRANCH IF NO PRINTCUT
MOV (SP), (PC)+ :SAVE P2
118: JWORD O :CONTRINS SAVED PC
MOV 2(SP), (PCs+ :GET STATUS ON TRAP
12%: _WORD © :CONTRINS STATUS (FSW AT TIME OF TRAP
ISR PC, $SAVR ,uO SAVE REGISTERS 2N THE STACK
MOV 28lCNT, R :GET PASS COUNT
ISR PC, $FORMD :G0 TO FORMAT ROUTINE
£o0212 MOY DIAI7S+2.PASSES :LORD RSCII VALUES
03229€ MOV DIGITS+H PRSSES+S
gggCNT PC. .FRINt -PRINT MESSAGE BEGINING AT FOLLMWING ACRS
MOV 113,R2 :GET PC OF ERROR CALL
15T (Re) : DECREMENT PC T0 HL
ISR PC $FORMO :30 70 FORMAT ROUTINE
%Egpc PC..PRINT :PRINT MESSAGE BEGINING AT FOGLLCWING ADRS
é?gzrs P, . PRINT :PRINT MESSAGE BESINING AT FOLLOWING AORS
s§g*us PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ACRS
MOV 128,R2 -GET STAUS AT TIME JF ERRCR
JSR FC.4FORMO :GC TO FORMAT ROUTINE
gggITs PC..PRINT :PRTNT MESSAGE BEGINING AT FILLCWING ADRS
MOV 118,R2 :3ET P> OF ERROR
ST -(Re)
757 28FACTOR
BEQ 108
SU8 a-sncwoa R2 :FORM PC OF ORIGINRL CCOE
ISR PC, SE0RMA :60 TO FORMAT ROUTINE
gggppo pC.  PRINT :PRINT nzssnuz BEGINING AT FOLLOWING ACRS
5?%1;5 PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLCWING ACRS
108:
ISR PC,SRESTR :RESTORE necxsrsns FROM STACK
177573 1§: Séé 5;600 . 285UR :RING BELL 't ERROR
5EEL PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING RDRS
2%: 75T J8SHR +HALT AFTER PRINT QUT
BPL 4
HALT
RTI

:DIGIT TABLE
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Gq
001752

01004¢
005315

110037
122700
0C100S
004767
001744
005725
00020s

042700
006315

000735

0C3002

OCC1I34

177566
000015

177172

177770
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030083

036524
000
000Q7%
000
Quasa2

Q42524
O46SL7

177566

CIGTRB:

DIGITS: .
PRSCNT: .
PHSSES: .

ERRFuD§ Z

$CRLF:
BELL:

hsco
13:

cs:

3%:

Do2

*000000 °

(1S (1D
* ICNT='
’C000°
L] Pc='

*PSliz"
*PC RELOCATED FROM °

(£5\<12)
)

TYPED QCTAL ADORESS RND CONVERT TO OCTARL. CALL:
RS.RECD

0 s CONVERTED onrn 1S PLACED MERE
RO, -:SP? ,snvs RQ "N THE STACK
(RS) :CLEAR OLL DATA
?;sz :WAIT FOR USER TO TYPE CHARACTER
J8TKB, R0 :GET CHARACTER
22032, R0 :STRIP MSB
8177 RO :CHECK IF RUBOUT
28 aanncu IF NOT Ru20UT
8'\,J8TP8 TYPE \

{CLEAR CARRY
(RS :SHTET LAST TYPED CHRRACTER
§§§§ :0UT OF DATA WORD
18 GO LAIT FOR NEXT CHARACTER
RO JsTPB -ECHO CHARARCTER TYPED
815 .R :CHECK IF CARRIAGE RETURN
35 :BRANCH IF NOT CARRIAGE RETURN
PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING RCRS
{RE)+ ;STEP RETURN ADDRESS
RS : RETURN
8177770.R0 :STRIP NON-ESSENTIAL BITS
(RS) :SHIFT LAST CHARACTER 3 PLACES
Eg;g ‘LEFT
RO, (RS :AND INSERT NEW CHARACTER
1§ :WAIT FOR NEXT CHARACTER

:RETURN
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OcekoFL.FLL

0dzeeH

J0227e
gC2274
202276
002302
032304
002310
002314

Cz316
002320
SCz3e2
00z 3eH

£as037

C12708

012737
005037
005000
005720
600776
162700
010027
032000
162737
012737
000422

00257
103407
102406
C0IH0S

177778

g00eL2

002132
003008

000032

004020
020000

177046

177580

177772
177Cz4

177536
177772

001600
00006
000500
001000
001016
001412
000340

001010

002304
0CI0C4

000004

0214812

0C2140

Co0004

177570
000330
90003
000236

EO2
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MRCYLL 27(732)

. [ITLE DZGKC-F BASIC 11 FAMILY INSTRUCTION EXER.

START: CLR JPSW :KERNEL MODE
CLR RO :CLEAR RO-RS
CLR ]l
CLR R2
ALR R3
CLR RY
cL RS
MOV $KPTR, SP :SET KERNEL STACK PTR

+ROUTINE TO DETERMINE LAST MEMORY ADDRESS
MOV 818, J8ERRVEC
CLR RERRVEC+2
¢LR RO
ggr <Rg)+ sWILL TIME OUTWHEN END OF MEMCRY

.3 SUB 82, R0

MoV RO. \PC)+ -SET VALUE INTO LSTMEM

LSTMZM: .WORD O :CONTAINS VALUE OF LAST MEMORY ADDRESS
SUB $40~1, 9L -TMEM :SET PROTECTION FOR LORDERS
MOV 227 20 JsFRSTMEM:SET _OWER BOUNDARY AT 20000

CRTL BR START3 :GO TO START 3

i .
%381 FC, .PRINT :PRINT MESSRGE BEGINING AT FOLLOWING ADRS
1

ISR RS,RECD <GET LOWER LIMIT

18: JWORD 0 :CONTAINS TYPED LOWER LIMIT
MOV 1§,J9FRSTMEM  :SET IN LOWER LIMIT
ggg PC..PRINT : PRINT MESSAGE BEGINING AT FOLLOWING ACRS

a

JER RS.RECD :GET UPPER LIMIT

28: JHORC © :CONTRINS UPPER LIMIT
MOV 2%, J8LSTMEM

START3: CLR 28ICNT CLEAR PASS COUNT

START2: MOV SERRVEC+2, JsERRVEC -SET ERROR TRAP TO HALT AT &
MOV 8STKPTR, 5P -SET STALK PTR
MOV J8ICNT, 38DISPLAY:DISPLAY PASS COUNT
MOV 8SCOPEA, I8EMTVEC;SET EMT(SCOPE) TRAP VECTOR
MOV 8ERROR, J8 TRAPVEC :SET TRAP (HLT) VECTOR
MOV 8340, R TRAPVEC+2 :PRIORITY LEVEL 4 ON TRAP

; 0000G20000000 FIRS; ADDRESS T BEEgEégcﬂTED 003000002

RELC: MOV PC,RO
ST -(R0)

§ngvconrnrns THE ADDRESS OF RELQ

MV RO.JIFRSTAD  ;SAVE
MOV  PC.RQ :GET_CURRENT PC
Sys  #.,RO :SUBTRACT RELOCATION FACTOR
MOV RO,3¥FACTOR  ;5AVE RELOCATION FACTOR
MV  PC,RI ;SET NEW SCOPE PTR
:CHECK BRANCH INSTRUCTIONS ]
CCC : 2C*$=0000
BCS  ¢CO ;SAME AS BLO
BVS  CCO
BEG  cCCO
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002326 100404 8M] CCO
002330 00e403 BLY ¢Co
2332 03402 BLE ¢CQ

02334 10IND BLOS CCO

002236 101001 BHI ,+4

002340 1044CC CCO: HLY :ONE OF THE ABOVE BRANCHES FAILED
:CONTINUE

002342 000270 SEN . +CC*S=1000

a02344 100003 BPL CCl

022346 003902 BGE CCl

032350 203001 8GT €Cl

022382 052401 LY .44

02354 104400 Col: HLT :ONE OF THE ABOVE ERANCHES FAI'.cD
« CONTINUE

002355 000262 StV ;CC’S=1010

322360 102003 8ve cce

03c262 Q02402 B.T cCe

202364 00340! BLE cce

002386 002001 BGE L+4 -

0Ce370 104400 ¢Ca: HLT :ERROR! ONE OF THE ABOVE BRANCHES FAILED
s CONTINUE

002372 000261 SEC :CC’S=1011

02374 103002 8C €C3

0023 101001 BHI €C3

032400 003201 86T R

002402 104400 o3 HLY :ERROR! ONE OF THE RBOVE BRANCHES FRILED
+ CONTINUE

002-24 (000264 StE2 :CC'S=1141

002~36 001003 BNE CCH

GG2410 003002 BGT cCH

002412 101001 BMI CCH

go24l4 003401 BLE .44

oce4ie 104400 ool ¥ HLY JERRIR! CNE CF THE ABOVE BRANCHES FRILED

032420 IC40CC SCOPE
« TEST UNARY CONDITION CODES
+2LR RC

Coz4z2 200277 €CC

N0z424 00C24Y4 CLZ

002426 DOS000 CLR RO ;R0=0,CC'S=0100

202430 103404 BCS CLRD

002432 102403 BvS CLRO

c02434 001002 BNE CLRO

002436 100401 BMI CLRO

0C2440 003401 BLE .+ .

002442 104%00 CLRO: HLT :ERROR! INCORRECT £C’S AFTER CLR

002444 000277 SCC

002446 000244 CLZ

02450 005700 TST RO +R0=0,CC’'S=0100

0Jg4Se 103404 BCS TSTC

CO2+434 102403 BvVS TSTQ
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DCONC-F BASIC 11 FRMILY INSTRUCTION EXER.

DIQKCF.PLL

002456
002460
002462
00z246M

CO2466
002470
Q02472
002474
J0247€
002520
0025382
022504
002506

002510
002512
0025 14
002516
002520
002522
062524

002526
005530
902532
002534
£09536
602540
062542
002544
0C2546
002250
£02552
002554
003555
00250
002562
032564
002566

032570
00gs72
002574
002576
002600

001002
100401
101401
104400

000257
000266

000261
005500
103003
102402
001001
002001
104400

0002¢1
006000
103404
102003
001402
100001
003001
104400
000277
000242
005300
103004
102003
001402
100401
0C34C1
104400

000257
005200
103404
102003
001402
100001
003001
104400

009277
000242
00S400
103003
-Ledle
COLN0!

TSTC:

COMQO:

RCCO:

RCRO:

DECO:

INCO:

GO2
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BNE TS70 -

BMI TS70

BLOS .44

HLT :ERROR! INCORRECT CC*'S AFTER TST
C

+SEZ'SEV

COM RO +R0=-1,CC’5=1001

BeC COMO

BVS COMO

BEQ COMO

BPL COMO

8LT .+4

HLT :ERROR! INCORRECT CC’S RFTER COM

SEC \ .

ADC RO . yRC=000CX3,CC’5=0101

3CC aDC0

BVS RrDCO

BNE ADCO

BGE .4

MLT sEP™" <! INCORRECT CC'S AFTER ADC

SEC

ROR RO ,R8us..wd00,CC*S=21010

BCS RCRO

BvC RORO

BEQ RORO

BPL RORO

BGT .4

gtg :ERRCR! INCORRECT CC’S AFTER ROR

CLV

DEC RC :R0=077777,CC’*S=C0!1

BCC DECO

BVC DECO

BEQ CECO

BMI DECO

BLE L+4

HLY :ERROR! INCORRECT CC’'S RFTER DEC

ccC

INC RO +R0=100C00,CC°S=1C10

BCS INCYD

BVC INCO

BEQ INCO

BPL INCT

BGT .44

HLY :ERROR! INCORRECY CC°S AFTER INC

SCC

cLy

NEG RC +R0=100000,CC’'S=1011

BCC NEGO

BVC NEGO

BEQ NEGO




00cseH
002626

002630
002e32
002634
002636
0026H4C
032642
Q264
002646

032650
€0265e
002654
002656
Cazeed

0Jecbb2
002t%Y
0026ES
00267C
002672
32674

902676
002700
502702
002704
002706
032710

002712
GC2714
002716
002720
002722
002724
002726
002730

00273¢
002734

002001
104400

000261

104400

006100
103402
003401
002001

- 104400

006200
103003
102002
001001
002401
104400

000277
005500
103007
102401
003401
104400

005400
000320
103403
102402
00100!1
0C2001
104400
104600

005000
000277

CSC3lk

O<GKC-F BR:IC 11 FARILY INSTRUCTION EXER.
D2SKCF,

NEGO:

RS;O:

ROLQ:

RSRO:

s8CO:

SWABO:

HO2

MRCYLl 27(732) 21-APR-76 13:33 PAGE 2!

BGE .44
HLT +ERRCR! INCORRECT CC’'S AFTER NEG
SEC
ASL RO ;R0=000000,CC’S=0111
B8CC ASLO
8vC ASLO
BNE ASLO
BMI RSLO
BLOS .+
HLT ;ERRCR! INCORRECT CC’S AFTER ASL
ROL RO s RC0=000001,CC’S=0000
BCS ROLD
BLE ROLO
8GE . +4
HLT :ERROP! INCORRECT CC'S AFTER ROL
ASR RO ; R0=000000,CC*S=0111
BCC ASRO
BVC ASRO
BNE ASRO
BLY .+4 -
HLT :ERROR! INCORRECT CC*'S AFTER RSR
SCC
SBC RO :R0O=-1,CC’S=1001
BCC SBCO
BVS SBCO
BLE . +4 .
HLT :ERROR! INCORRECT CC'S RFTER SBC
NEG RO +R0=000001,CC’S=0000!
SWARB RO +R0=000400 ", CC*S=0100
BC SWABO
BVS SWABO
BNE SWABO
BGE . +4
HLY sERROR! INCORRECT 2C°S ARFTER SWRB
SCOPE
:CHECK REGISTER SELECTION
CLR RO
SCC
ROL RO :R0=!
MOV RO,R2
RSL R2 :R2=2
MOV R2,R3
ASL R3 sR3=4
MOV R3, R4
ASL RY :R4=10
MOY . R4,RS
ASL RS’ :R5=20
MOV RS, -(SP) SET BITS SET IN REGISTERS
BIS RH 1SP) INTO STRCK ADDRESS
BIS R3) (5P)
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<QKCF.P1!

002766
00270
00277
00577
80300

003002
203004
003010
003012
C032i4
033016
0030290

00302¢

003040
393042
003044

c03046
£330S2
003054
833056
CJ3060
00306e

00304
003378
003072
Q03074
002076
003130

602102
002106
003110
Q03112
003114
003116
003120
goaizz

002124
003126

003136

350216
00016
0227eb

1644

000257
1127C

D0E10J
103( ]

00se0e
001401
104400

012700
005002
000261
005002
005300
001374
085102
BOIN0L
104430

012703
006202
103376
005203
001401
104400

112704
060404
103376
00S704
001401
104400

012705
006305
102376
006305
103002
005705
001401
104400

0oscoe

CCee0e

000037

=2

aishkyy

020020

10000

177401

000001

19:

c8:

38:

4%:

S%:

£3:
;CHECK REGISTER
CLR

102

MRCYL1 27(732) 21-APR-76 13:33 PAGE 22

BEG
HLT

COM
MOV
CCC
ROR
ASRK

R2, (SP)

RO’ (5P)

$37, (SP)+

e ;u;ag SET
tMISSING BIT(S) REPRESENT

: INCORRECT REGISTER SELECTZNN

BITS CAN BE SET & CLERRED IN ALL REGISTERS

¥377.R0 +SET ALL BITS (MOVB EXTENDS SIGN)
RO :ROTATE A 0 THROUGH ALL BIT
1§ sPOSITIONS

qu :FINAL RESULT IS -1

) :ERROR!

#:6.,R0 :SET SHIFT COUNT

R2

R2 :ROTATE 1 THROUGH ALL BIT FQSITS

gg :DECREMENT SHIFT COUNT

qu :R2 SHOULD CONTAIN -1

; ERROR! CHECK R2 SHOULD = 0
#100000,R3
R3
33

R3
.4

{EXTEND 1 BIT THROUGH RLL POSITIONS

; ERROR!?

#177401 . RY ;Ry=?
RY,RY tHAS THE AFFECT OF SHIFTING A BIT
43 ; THROUGH ALL POSITIONS

RY tRESULT SHOULD BE O

VOLITILITY
R2

Re ;Rg=-1
R2,R3

R2 ;R2=L0CP COUNT
R2
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003140 Q10304 ~3: MOV R3,RY
003142 005302 DEC R2 : DECREMENT LOOP COUNT
003144 001375 BNE 7
002146 005203 INC R3 :CHECK R3
863150 001692 BNE 9§
003182 §ns52a04 INC RY4 : CHECK RY
003154 001401 8EQ Y
002156 104400 8%:  HLT
. CHECK TRANSFER OF REGISTER DATA BETWEEN THE GS AND GD REGISTERS (11/45)
003160 032737 000020 177776 &STST: BIT 20, 38PSW ;CHECK_IF *T' BIT IS SET
203166 301052 BNE 7% :SKIP TEST IF 'T* BIT SET
093170 010156 MOV RY,-(SP) :SAVE SCOPE PTR
003172 010627 MOV SP, (PC)+ :SAVE STACK PTR
003174 GO00OCO 18: JWORD O : CONTAINS SAVED STACK PTR
003176 010727 MOV PC, (PC)+ :LOAD DATA. THE CURKENT PC IS USED AS
003200 000000 23: JWORD O :DATA. IF THIS TEST FAILS 2§ CON-
} :TAINS THE DATA BEING USED.
003202 00S287 177772 INC 2% MAKE 0DD 1€ CHECK BIT O
003206 016700 177766 35: MOV 23, RO :LOAD GD REGISTER 0
003212 010001 MOV RO.R! : TRANSFER GS REG 0 TO GO REG !
003214 010102 MOV RI.R2 : AND GS REG ! TO GD REG 2
€1321p 010203 MOV R2.R3 :ETC. .
003220 0106304 MOV R3.RY
003222 010405 MOV R4’ RS
303224 152737 000340 177776 5I1S8 uaﬁu 24PSW :SET PRIORITY LEVEL 7
003232 010506 MOV RS, SP : TRANSFER GS REG S 70 GD STK PTR
003234 010827 MOV P, (PC)+ : TRANSFER GS STK PTR TO MEMORY
003236 000000 4§: .HORD D : CONTAINS G5 SYACK PIR
003240 016706 177730 MOV 1§,SP :RESTORE STK PTR NEEDED FOR HLT/SCOPE
003244 142737 000340 177776 BICB  #34%0, 2sPSu :SET PRIORITY LEVEL O
003252 026700 177780 CMP 4§.R0 : COMPARE GS/GD STKPTR WITH GS REG O
002256 001004 BNE 5§ :BRANCH IF THEY WERE NOT =
063260 006367 177714 ASL 2% :SHIFT TEST DATA UNTIL = 000000
003264 001350 BNE 3§
003266 000411 BR 63 )
003270 010046 5§: MOV RO, ~(SP) :GET GS REG O
003272 010146 MOV R1,-(SP) :ETC...
003274 010246 MOV R2.-(SP)
003276 010346 MOV R3,-(SP)
003300 010446 MOV RY.-(SP)
002302 010546 MOV RS, -(SP)
003304 104400 HLT :ERROR! DATR i:N GS STK PTR NOT = GS REG 0
:GS REG 0-GS REG 5 ARE ON THE STAZK
003306 016706 177662 MOV 18,5P ‘RESTORE STACK PTR
003312 012601 8$: MOV (SP)+,R1 ‘RESTORE SCOPE PTR
003314 104000 7%: SCOPE
; TEST UNARY WORD INSTRUCTIONS USING ADDRESS MODE 1
003316 00040 BR 4
003520 000000 JMORD 0 :RESERVE ADDRESS FCR TESTS
002322 010702 MOV PC,R2
003324 162702 0OCOOH SUB 84, R2 :R2 POINTS TO RESERVED WORD
003330 005012 CLR (R®) :PRESET (R2)
n03322 00026l SEC




ooeho=F BRSIC 1! FRMILY INSTRUCTION EXER.

Do@kCF.PLL

003334
003336
003340

303344

003346
003350
903352
03354
003356
003350

003362
Q033eM
003366
093370
003372
003374
003376
003400

003402

003412
003414

003416
003420
003422
003424
003426

003430
003432
003434
J03+36
003440
003442

003444
003446
003450
033452
003454
003456

033460
0023462

003474

J0edle
101402
100001

002001
18335

000257
000261
00s3ie
103001
003431
104400

000257
000261
00ss12
103403
102002
100001
001001
104400

006li2
103303
102002
001001
130001
104400

0oell2
101402
102401
100001
104400

006212
103303
102002
0Ci001
100001
104400

00012
103403
102002
001401
100401
104400

000281
005212
103003
102402
001401
185401
104400

ROR!:

DEC!

ADCL:

ROL!:

ROL1A:

RSR1:

RCRIA:

INCIL:

KO2

MRCY1l 27(732) 21-RPR-76 13:33 PRAGE 24

ROUR (Re) : (R2)=100200,CC=1010

BLOS ROR!

BPL ROR1

BG .4

HL ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
cC

SEC

CEC (Re) s (R2)=077777,CC=0011

BCC DEC!

BLE .44

HLT ;ERROR! INCORRECT CC'S AS SHOWN RBOVE
cCcC

SEC

ADC (R2) : (R2)=100000,CC=1010

BCS ADC1

BVC ADC1

BPL ADC!

BNE 44

HLT :ERROR! INCORRECT CC'S RS SHOWN ABOVE
ROL {(R2) : (R2)=000000,CC=0111

8CC ROL1L

BVC ROL L

BNE ROL1L

BPL L4

MLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
ROL (R2) : (R2)=000001,CC=0000

BLOS ROL 1A BRQNCH IF COR Z IS SET

BVS ROLIA

BPL .44

HLY

ASR (Re) ; (R2)=000000,CC=0111

BCC ASR!

BvC ASR!

BNE ASRI

BPL .44

HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
ROR (R2) ; (R2)=100000,CC=1010

BCS RORIA

BvC RORIA

BEQ RORIR

BMI .44

HLT

SEC

INC (R2) ; {(R2)=100001,CC=100!

BCC INCI

BVS INCI

BEGQ INC!

BMI .44

HLT :ERROR! INCORRECT CC’'S RS SHOWN RBOVE




DZQkC-F BRSIC 11 FAMILY INSTRUCTION EXER.

<QKCF.P1l

003476
003500
083502
00304
003506
003510

003512
O03514
003516
003520
003522
003524
00355

003530
003532
003534
033536

003540
003542
9J2354+
003546
J03550
003552
023554

003556
903560
003562
003564
QG356

003570
003572
003574
003576
003e00
C02e02
003604

003606
0m3610
Qu3ble
03614
003616
003620

003622
003624
00362k
003630
003e32

00sSele
103403
182402
001401
1004C1
104400

000261
o0s6iz2
103403
102002
00140!
100001
10440C

000261
goss12
100401
104400

0002€E1
006312
103003
102002
001001
100001
104400

005112
103002
102401
100401
104400

000250
00S71e
103403
102402
100001
001001
104400

oodeb2
aCs412
103002
102404
001001
104400

0os3l12
103C01
001401
104400
104000

SBC!L:

SBC1A:

ASL1!:

COM1:

TST1:

NEGI:

DECIA:

LO2

MRCY1! 27(732) 21-APR-76 13:33 PRGE 25

S8
BCS
BVS

(R2) + (R2)=100000, CC=1000

SB>1

SB8C1

sgax

' :ERROR! INCORRECT CC’S AS SHOWN ABOVE
(R2) . (R2)=077777,CC=0010

SBC1A

SBC1A

SESIQ

) :ERROR! INCORRECT CC'S AS SHOEN ABOVE
t§3> . (R2)=100000,CC=1010

(R2) + (R2)=000000, ¢C=0111

ASL 1

ASL1

n§h1

' -ERROR! INCORRECT CC’S AS SHOWN ABOVE
(R2) : (R2)=177777,€C=1001

COM1

cgg1

) :ERROR! INCORRECT CC’'S RS SHOWN ABOVE
(R2) . (R2)=177777.0C=1000

TST1

7571

TEII

' :ERROR? INCORRECT CC'S AS SHOWN RBOVE
(R2) . (R2)=000001, CC=0000

NEG1

NE&I

' :ERROR! INCORRECT CC'S AS SHOMN ABOVE
(R2) : (R2)=000000, £C=01C1

05819

:ERROR! INCORRECT CC'S RS SHOWN RBOVE




D2OKC-F BRSIC Il FAMILY INSTRUCTION EXER.
DL3KCF.PLL

000401
000000
010703
162703
g10304
005204
005013

000261
105513
100402
105214
000773

003634
003636
003640

003t42 0CCoo4

003652

003654
003556
003650
003662
003664
003666
003670
003672
003674
003676
003700
003702
003705

J33706

104420
000c42
105214
103402
102001
100401
104400

106114
103002
102001
001401
104400

105614
103002
102401
100401
104400

106313
103002
102001
001401
104400

105413
103402
102401
001401
104400

000277
105313
103002
102401
001001
104400

000241
106013

003714
Ca3716

0037230
003722
003724
002726
003730

003732
003734
003736
033740
003742

003744
003746
093750
003752
003754

003756
003760
003762
003764
003766
003770

003772
003774

MACYLll 27(732)

MO2

el-APR-76 13:33 PAGE 26

:CHECK UNARY BYTE INSTRUCTIONS USING ADDRESS MODE |

1%:

102401 23:

INCBI:

ROLEL:

SBCBI:

ASLBL:

NEGB!L:

DECBL:

BR
.WORD

MOV
SuB
MOV
INC
CLR

L]

g
PC,R3
#4.R3
R3,RY
RY

(R3)
R3)
3
RY)
g
.44

(
<
{
1

(R4)
INCBI
INCBI
L+

(RY)
ROLB!
ROLB!
.44

(R4)
SBCB1
SBCBI
. +4

(R3)

RSLBI

RSLB1
.44

(R3)

NEGBI

NEGB1
.+

(R3)
DECBI
DECBI
. +4

(R3)

;RESERVE A WORD
: ADDRESS RESERVED FOR TESTS

;R3 POINTS TO EVEN BYTE OF WORD
:R4 POINTS TO ODD BYTE OF WORD
; PRESET DRTA

;ADD CARRY TO EVEN BYTE

:UNTIL EVEN BYTE BECOMES NEGATIVE
: INCREMENT 0DD BYTE

: (R3)=077600=[07741[2001,CC=1010
; (R3)=100200=[10001[2001,CC=1010

; ERROR! INCORRECT CC'S RS SHOWN ABOVE
: (R3)=0002CJ)=(00001(2001,CC=0111

:ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (R3)=177600=017741[200], CC=1001

:ERROR! INCORRECT CC'S AS SHOWN ABOVE
: (R3)=177400,CC=0111

;ERROR! INCORRECT £C’S AS SHOWN ABOVE
: (R3)=177400, CC=0100

; ERROR! INCORRECT CC'S AS SHOWN ABOVE

; (R3)=177777,CC=1001

;ERROR! INCORRECT CC’S AS SHOWN RBOVE

: (R33=177577,CC=0011




DZ3RC-F BRSIC 11 FRAMILY INSTRUCTION EXER.

DZQKCF.P1L

003776
004000
004002
004004

004006
004010
og4oiz
Co4014
go40le
004020

004022
004024
004026
004030
004032
304034
004036

004040
00404e
004044
a04046
004050
004052

004054
004056
004060

004062
004064
0c4066
004070
0c4Q072
0o4a74

004076
004100
004.32
004104

004106
004110
004112
004114
004116
004120

034122
004124
004126
004130
004132
004134

103002
102001
100001
104400

000241
105114

104400

106213
102002
105514
000774
103401
001401
104400

106214
106214
103002
102001
001001
104400

1058314
001401
104400

000261
106014
103402
102001
100401
104400

000242
105314
102401
104400

000261
105313
103002
102401
100401
104400

000277
000313
103402
102401
100001
104400

RORB!L:

COMBI:
1%:

28
ASRBI:

ASRBLA:

RORBILA:

DECBIA:

SWAB1:

MACYLll 27(732)

BCC RORB!
BvC RORB1
BPL . +4
HLT

CLC

ceMB (RY)
BCC COMB!
BVS COMBI
BEQ .+
HLT

ASRKRB (R3)
BVC 23
ADCB (RY)
B8R 13
BCS ASRBI
BEQ .+4
HLT

ASRB (RY)
ASRB (RY)
BCC ASRBIA
BVC ASRBIA
BNE .44
KLT

DECB (RY)
BEQ .44
HLT

SEC

RORB (RY)
BCS RORBIR
BvC RORBLA
BMI .4
HLT

cLyY . -

DECB - (RY)
BVS .44
HLT

SEC

DECB (R3)
BCC DECBILA
BVS DECBILR
BMI .44
HLT

SCC

SWAB (R3)
BCS SWABL
BYS SWABL
BPL .4
HLY

NO2

21-APR-76 13:33 PAGE 27

; ERROR! INCORRECT CC’'S RS SHOWN ABOVE

: (R3)=000177, CC=0101

:ERROR! INCORRECT CC’S AS SHOWN ABOVE
:SHIFT EVEN BYTE UNTIL V CLEARS

:AND ADD CARRY TO 0DD BYTE

:ERROR! INCORRECT CC’'S AS SHOMN ABOVE
. (R3)=000400, CC=0011

;ERROR! INCORRECT CC'S AS SHOWN ASOVE

; (R3)=000000.<C=0100
;ERROK: INMJORRECT CC’S AS SHOWN RBOVE

; (R3)=100000,CC=1010
;ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (R3)=077400,CC=0100
; (R3)=077777,CC=1001

;ERROR! INCORRECT CC’S RS SHOWN RBOVE

; (R3)=177577=117741[1771,CC=0000

;ERROR! INCORRECT CC’S AS SHOWN ABOVE




——

BO3

IC 11 FANILY INSTRUCTION EXER. MACYLL 27(732) 21-APR-76 (3:33 PRGE 28

1833 Y TST8 (R S \R3)2LTTC77=L1774111771,CC=1000
1 8CS 15781
102401 BVS 15781
100491 Bml Ry e e -
10%40C TSTB1: HLT +ERRCR! INCORRECT CC'S RS SHMOWN ASOVE
685064 CLR8  (RW) - (R3)=000177=10000111771,(C=0100

1401 BEQ .44
104400 HLT
106313 ASLB  (R3) : (R3:=000376 ,CC=1010
103402 BCS ASLBIA
182001 8VC ASLBIR
100401 BM] e
104400 ASLBIA: HLT :ERROR! INCORRECT CC S RS SHOWN ABCVE
105:13 COMB (R : (R3)=000001, CC=0001
123052 BCC COMBIA
1E243Y BVS COMB1A
126001 BPL .44
109820 COMBIA: HLT :ERROR! INCORRECT CC'S AS SHOWN ABOVE
092312 SWAB  (R3) : (R3)=000400, $C=0100
ol sJCIad1 BEQ 44
1044338 HLT
106213 INB  (RD)
ielo ] ¥ SEC
10€€13 SBCB  (RI) s (R3)=010400,CC=0100
o390 T8} BEQ .4
104430 HLY
0227:3 20045C CHP 8400, \R3) :CRECK REMAINING RESULT
AC14]1 BEQ .+4
104405 HLT
1C<000 SCOPE

s CHECK UNRRY WORD OPS USING ADDRESS MODES 2 AND 4 (AUTO INC/DED!

800401 BR . +4
306008 .WORD 0 :ADDRESS RESERVED FOR TEST
010704 MOV PC.RY
162704 002004 SUB 84 .RY R4 AND RS POINT TO
316408 MOV RY RS :RESERVED WORD
008016 CLR ~8) :PRESET DATA=0
800277 5¢C
000244 CL2
0057 15T (RS, + : (RS)=000000, SC=0100
1034 BesS 1872
102401 BVS 3]
00I4CE BEQ .+ o
104400 TST2:  HLT :ERROR! INCORRECT CC'S AS SHOWN RBOVE
005145 COM -(RS) : (R§)=177777,CC=1001
183001 BCC COM4
100401 BMI e
104402 COMY:  HLT +ERROR! INCORRECT oC°S RS SHOWN mBOVE




cosho=F BRSIC 11 FRMI

CodklFLFLL

D0u312

004314
S0431e
2u352
004324
£04326

004330

004410

004412
sl L 3T
04416
004420
034452
004424

004426
cC¥430
004432

LY INSTRUCTION EXER. MRCYLL 27(732)
000241 CLC
oo6024 ROR (RY)+
030 BCC ROR
102801 BvVC ROR
100001 BPL .4
104800 RIRE: LT
000257 cCC
00S244 INC - (R4
102002 Bv( INCY
01401 BEQ INCH
100401 8M] .4
204800 “NCH, HLY
000z51 SEC
00034 SWAB (RY)+
103401 BCS SWABZ
100401 BMI .44
104400 SWABZ2: HLT
008425 NEG (RS)+
103001 B8CC NEG2
100401 BMI .+4
104400 NEG2: HLT
O0SCHY CLR -(RY)
201401 BEGQ .+Y4
104430 HLY
200261 SEC
005045 RCR -{RG)
Ca0261 SEC
205525 RDC (RS)+
102401 BVS RCCe
100%0) BH; .Y
104430 RCC2: Y
00Cete SEV
D06ze4 ASR (R4 »
1030C2 BCC RSR2
240! BVS ASR2
100401 BMI .4
104400 RSR2: HLT
000262 SEV
006 144 RoL -(RY)
103002 BCC ROLY
102401 BYS ROLY
100401 BMI .44
104400 ROLY: HLY
00OSENS SBC -(RS)
103001 BCC .Y
104409 47

21-APR-76 13:33 PAGE 29

: (R4)=077777,CC=0011

;ERROR! INCORRECT CC°S AS SHOLN RBCVE

; tR4)=100000,CC=101C

:ERROR! INCORRECT CC’5 AS SHOWN ABOVE
: (R41=000200,CC=1000

;ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (RS)=177800,LC=1001

;ERROR! INCORRECT CC°S RS SHCWN RBOVE
; (R4)=000000,{<=0100

: (RS)=100000,CC=1010
++«RS1=100001,CC=1000

;ERROR! INCORRECT CC’S RS SHOWN <8OVE

: (R41=140C00, CC=1001

:ERRCR! INCORRECT CC’S RS SHOWN R3CVE
; (RY1=10000¢, CC=100!
;ERROR! INCORRECT CC’S AS SHOWN RBOVE

: {R§)=100000,CC=1000
:ERROR! 'C* BIT FRILED TJ CLEMRR

. — p—— - -t
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-F BRSIS 11 FAMILY INSTRLCT
*F.PlL

SO44 34

Saag

By
Byuyd

Q04446
QJ44S0
CON452
J0H44SY
QQuNSE
J4460
D0wNe2
Q4464
el L 1)

AO44?0
039?2“
0049476
004500
804S02
OC4S0
004506

04522
Q04S34
204536
0o4EN0
go4EH2
D04EH4
OC4s4E

004558
0J4sse
DO4S54
004556
0C4SED
go4se2
004SEY

004620

208325

02
102001
180301
104400

0Ct32u
18240

522m24
EOI401
109420
£20405
56140}
194400
104000

00040l

00s202
00s0140
300277
000241
1JS128
103002
102401

100401
104400

105842
001401
104400
105525
1034C1
001001
104400

10C401

177774

030034

ION ENER.

RSLY:

DO3

MARCY1l 27(732) 21-APR-76 13:33 PRGE 30

DeC (RS)+
BCS DEQE
BvC DECe
BP .44
ML

RSL (R )+
8v .4
HL

ASL -(’4)
BCC ASLY
BVS ASLY
SEQ ASLY
BMI L
HLY

CHP 8177774, (R4)+
BEQ .4

: (RS)=077777,CC=0010

;ERROR! INCORRECT CC’'S RS SHOWN RSOVE
; (RY)=177776,CC=1010

; (RY)=177774,CC=1001

:ERROR! INCORRECT CC'S RS SHOWN RBOVE

;CHECK UNARRY BYTE OPS USING RDDRESS HODES 2 ANC 4
B8R RESERVE A

COMBE:

RDCB2:

HLT

CMP R4, RS
BEJ . +4
HLY

SCOPE

WORD 0
MOV PC.RS
SUB 84, RS
MOV RS,RC
MOV RQ,Re
INC R2
CLR {RQ)
S¢
cLe
COMB (RS)+
BCC COMB2
BVS COMB2
BMI LY
HLT
RDCE -\ Ra )
BEQ +4
HLT
RDCB (RS)+
BCS RDCBe
BNE L4
HLT

+SECISEV
RORB -({RS)
BCC RORBY
BvVS RORBY
BEG RORBY
BMI . o4

WORD
:RESERVED WORD

;RS POINTS TO EVEN BYTE OF RESERVED WORD
;R2 PQINTS TO ODD BYTE OF RESERVED WORD
:PRESET

: (RD3=000377.CC=1001

+ERROR! INCORRECT CC'S RS SHCWN RBIVE
s (R0)=000000, CC=0101

;ERROR! INCORRECT RESULT RS SHOWN RBOVE
: (R0)=000400, C€=0000

;ERROR! INCORRECT CC’S RS SHOWN RBOVE

; (R01=10C000,CC=1001




O<QkC=F BRSIC 11 FRMILY INSTRUCTION EXER.

DAKCF.PLL
004602

Ca4620

004622
034624
034621

CO4631
B04632
204634

904636
CO4E40
04642
BO4EH4Y
OOH4E4E
04650
04682

CIAF

204654
CJ4656

CO4704
04708
234710
004712
0047 14

004716
004720
004722
004724
004726

C0473C
004722
£04734
004738

104400

0277
106122

000257
106225

104400

105242
000277
106222

104400

105645
103402
102401
001401
104400

105442
103002
102401
100401
104400

105725
103401
001401
104400

RCRBY:

RILB2:

RSRBE:

RSRB2A:

RSLBY:

DECBe:

SBCBY:

NEGBH:

TS1B2:

MACY11 27(732) 21-APR-76 13:33 PRGE 31

HLT :ERROR! INCORRECT CC'S AS SHOWN RBOVE
SCC

ROLB  (R2)+ : (R01=100001 . CC=0000

BCS ROLB2

BVS ROLB2

SEQ ROLB2

3L .44

HLT :ERROR! INCORRECT CC'S AS SHOWN RBOVE
cee

ASRB  (R5)+ : (RD)=140001, €C=10:0

3¢S ASRB2

BVC ASRBZ

BM] .+ .
HLT :ERROR! INCORRECT CC°S AS SHCWN ABGC.E
égga -(R2) : (R0)=140002, CC=0000

RSRB  (R2)+ - (R0)=140001,CC=0000

BCS ASRB2A

BVS ASRB2A

8PL .44

HLT :ERROR! INCORRECT CC'S AS SHOWN ABOVE
$SE2!SEV :SET 2,V X

ASLB = -(RS) : (R0)=100001, cC=1C01

BCC ASLBY

BVS ASLBM

ggo n§hsq

HL :ERROR! INCORRECT CC’S AS SHOWN ABOVE
DECB  (R2)+ : (R0Y=077401=[0774110011 .CC=0010

BCC DECB2

BVC DECB2

BPL L+4

HLT :ERROR! INCORRECT CC’S AS SHOWNRBOVE
SBCB  -(RS) : (R0)=077400, €C=0100

BCS SBCRY

BVS 58CBY

BEQ _+4 _

HLT :ERROR! INCORRECT CC'S RS SHOWN RBOVE
NEGB  -(R2) « (R0)=10400, CC=1001

BCC NEGBY

BVS NEGBY

BMI .44

HLT :ERROR! INCORRECT CC'S RS SHOWN ABOVE
TSTB  (RS)+ : (R0)=100400, CC=0100

BCS 157182

BEQ .44

HLT




\kv‘F BRSIC
D‘JK oF.PLL

0O4T4D
20NTN2
004744
00446

304722

QO4TSH
Co47SH
047G

204762
DO47EH
Co4766
SJ4770
CC4r7e
Qo477
004776

00S000
005004
DOSOCe
00S010
J0sgle2
005014
oJs01b

00s0z20
005022

205342
0CSO44

005346
GCEOSC
cQEQse
005084

005086
005060
005062
00coeY
Q0c0es
00s070

005072
0OSO74
00s076
00E100

welbd

00sice

- e . . i

11 FRMILY INSTRUCTION EXER.

03

MACY!! 27(?32) 21-RPR-76 13:33 PAGE 3¢

105722 ISTB  (R2)+ « (R0)=100400, CC=1000
001451 BEQ 157829
100401 BMI .44
104400 TSTB2R: HLT
cguaex SEC
000342 SWAB  -(RD - (R0)=000201,CC=1000
103401 BC SWABY
100401 BM 4
104400 SWABY: HL
300277 SCC
105225 INCB  (RS)+ . \R0)=000601=[00041{2011,CC=0000
103003 8CC INCB2
102802 BVS INCB2
001401 BEQ INCB2
100901 BPL 44
104400 INCB2: HLT
022227 000801 CMP (R2)+,%000661  ;CHECK END RESULT
001401 BES 44
104400 HLT
020208 CMP R2,R5 s CHECK REGISTERS
GO1401 BEQ .+4
104460 HLT
104030 ScOPE
:CHECK UNRRY WORD ops USING ADCRESS MODES 3 AND S
000402 BR -RESERVE 2 WORDS
000000 .WORD u :1 FOR THE ADDRESS
000000 JMORD O :AND 1 FOR DATA
013703 MOV PC.R3
162703 000704 SUB 85 R3
013 CLR (R3) -BRESET DATA
010300 MOV R3,R0 RO POINTS TO DATR WORD
005743 TST -(R3)
010013 MOV RO, (R2)
010304 MOV R3, R4
000257 cC ,
005733 TET (R + - (R3}=006000, CC=0100
301401 BEQ .+4
104400 HLT
000261 SEC
006053 ROR 3-(RI) : (R0)=100000,CC=1010
103402 BCS RORS
102001 BVC RORS
160401 BMI .44
104400 RORS: HLT
000257 cee , )
006234 ASR A(RY)+ : (RD)=140000,CC=1010
152001 BVC ASR3
186401 BMI L+
104400 ASR3: HLT




- ——— — — —————— —— s —
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ooek({=F BTSIC 11 FRNILY INSTRUCTION EXER.

DIGKCF.

QOE10u
005106
005110

00S!i1s

0os:120
a0sSize
00S1ia4
005126
035132
£a51i3e
008134

£25136
305140
005142
305144
D05 148

00S1S0
JJsiSe
Q0S154
05156
205180

00162
225164
C251E6
005170

gosize
005174

005’02

005204
005206
ggseld
00S2ie
005214
005218

8gs2e0
0052e2
00cS224
035226
€ac230
00s232

0CSz34
g0s23k

900250
008333
133002
102401
100MC!
104800

000277
035354
103933
102532
001401
100001
104400

005453
183032
1024C1
180401
104400

000262
Q0S134
103001
102001
184470

00523:
103301
100001
104400

00555+

104400
OOUES’

104400

005253
00565
103401
00140.
104400
104000

000403
saslalsls

RSL3:

DECS:

NEGS:

COM3:

ROL3:

SBCS:

MRCYLl 27(732)

CLN

RSL J(RI)+
BCC ASL3
BvS RSL3
BMI .+4
LT

Sc

DEC 3-(RY)
BCC DECS
BVC QECS
3EQ DECS
BPL .44
HLT

NEG a=-(R3J)
BCC NEGS
BVS NEGS
BMI .4
HLT

SEV

coM J(RY)+
BCC CCM3
BVC LY
HLT

INC d(R3)+
BCC INC3
BPL +4
HLT

RDC 2-(R4)
BC ACCS
BVC RDCS
BMI .44
HLT

CcCC

ROL a(RY)+
BCC ROL3
BvC ROL3
BEG .44
HLY

INC a-(RJ)
€B8C a-(RY)
BCS S8CS
BEQ . +4
HLT

SCOPE

GO3

21-APR-76 13:33 PAGE 33

; (R0)=100000,CC=1001

s (RD)=077777, CC=0010

: (R0)=100001, CC=1001

: (RDY=077776. CC=00C!
; (R0I=L77777, CC=000!

: \R0)=100000, CC=1010

; (RC)=000000,CC=011.

:CHECK UNARY BYTE OSS USING ADORESS MODES 3 AND 5

NORD 0

;RESERVE 3 WORDS
;1 FOR EVEN BYTE RDDRESS




DZKIF.P

005240

00s27
Gosave

005274
00527

905300
035302

005304
065306
005310

905832
905314
005316
£05320
00S3c2
035324

005326
00S330
g0s332
005334

g05336
035240
CJs342
005344
005346
GOS3ED
005352

005354
C053%6
835380
005362
00s3e4

00S366
005370
085372
00374

00s376

300020
000000
01070

Oc 4’4

00S74e
010200
005010
005742
005742
010022
005200
J10022
018200
010208

1051Ce2
103C01
100401
104400

105752
001401
104400

000z62
106255
103002
102401
100401
104400

105232
103001
100001
104400

00024l
106055
<03003
102002
201001
100001
104400

106332
103002
102401
100401
104400

108852
103401
100401
104400

£oo277

coaho=F B?SIC 11 FAMILY INSTRUCTION EXER.

cOMBS:

ASRBS:

INCE3:

FORBS:

RSLB3:

RDCBS:

HO3

MRCYL11 27(732) 21-APR-76 13:33 PRGE 34

JWORD O -1 FOR 00D BYTE ADDRESS
JWORD O :AND 1 FOR DATA

MOV PC,R2

ST -(R2) :BACK R2 UP TO

ST -(R2) :DATA WORD

MOV R2,R0 :RO FOINTS TO THE DATA WORD
cLR (RD) :PRESET DAT

15T -{R2) 'BACK R2 LP ro

TST -(R2) ‘EVEN evrs ADDRESS WORD
MOV RO, (R2)+ :LOAD ADDRESS

INC RO -0DC BYTE ADDRESS

MOV RO, (R2)+ :LOAD ODD BYTE ADDRESS
MOV R2.RO :RESET RO

MOV Re, RS

COMB  3-(R2) . (RO)=177400, CC=1001
BCC COMBS

8M] .+4

HLT

ISTB  3-(R2) . (R0)=177400, €C=0100
BeQ . .th ’

HLT

SEV

ASRB  3-(RS) : (RD)=177400, €C=1001
BCC ASRBS

BVS ASRBS

BMI L4

HLY

INCB  J(R2)+ - (R0)}=177401, CC=000
BCC INLB3

BPL +

HLT

CLC ,

RORB  2-(RS) : (RO)=177400, CC=0111
BCC RORBS

BVC RORBS

BNE RORBS

BPL R

HLT

ASLB  3(R2)+ . (R0)=177000, €C=1001
BCC ASLB3

BVS ASLB3

BMI . +4

HLT

ADCB  3-(R2) . (R0)=177400, CC=100C
BCS ADCBS

BMI .+4

HLT

§CC




DIakoF.PLL
005400

g0s412
00S41Y
00S416

005420
005422
035424
005426
035433

005432
005434
005436
005440
005442
005444

00SH46
835450
Cas4se
GOs45H
005456
005460
00S4E4
0CSHES
00S470
gos472
005474

005476
005502
003504
95506
008819

000352
100401
104400

000261
105635
103401
001401
104400

105432
105352
103001
001401
104400
184003

005027
£00000
010700
02904C
000277
006167
103403
102402
001401
100001
104400

005167

104400

CoGho=F BASIC !l FAMILY INSTRUCTION EXER.

177764

177746

MRCYL! 27(732)

RULB J(RS)+
BLOS ROLB3
BVS ROLB3
B L+4
ROLB3: HLT
SWAB a-(R2)
.4

SecB J{RS)+
8CS SESBS

103

21-APR-76 13:33 PAGE &S

; (RO)=177401, CC=0000
:BRANCH IF C'OR Z IS SET

. (R0)=000777, CC=100C

: (R0)=000377, €C=0100

BEQ
SBCB3: HLT
NEGB  a@(R2)+ (RO)=000001
DECB  3-(R2) (RO)=000000, CC=010!
BCC CECBS
BEQ L+
DECBS: HLT
SCOPE
; CHECK UNARY WORD ops USING ADDRESS MODE & (PC)
CLR (PC)+ PRESET DATA = 0
UWME: .WORD O 'RESERVED FOR DATA
MOV PC,RO )
ggg -(RD}, - (RO RO POINTS TO DATA WORD
ROL UWMB - (R0)=000001, CC=0005
BS ROLG
BVS ROLS
BEQ ROLE
BPL .+
ROLB:  HLT
coM UKME s (R03=177776, CC=1001
BCC COMB
BVS COME
8M1 L4
COMB:  HLT




DCQRC-F BASIC 11 FAMILY INSTRUCTION EXER.
DLaKCF.PLI

MRCY!l 27(732}

JO3

21-APR-76

13:33 PAGE 3b

| W—



DCIKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DIOKIF.PLI

00ssle
00SS16
005520
Qossee
005Se4

005526
005530
0J5534
20553¢
Q05540
00S542
QOS54+

005546
005550
0OSS54
005556
005560
00sSS62
00SSe4

00SS66
dJ557¢2
0OSSTY
205576
205600

205602
005604
035610
Q0sSs12
g0sbl4
CGskl6
005620

QQseeze
00Se26
00SE30
005634
C0s636
00S640
00Se4e

00SE44
005650
005652
00SESH
00ceSe

00SEE0
00sSeeH

906267
103402

104400

000277
0os4e?

00027"?
006067
103003
102402
~r40l
lodn U]
o449

Ouseb?
103402
102001
100001
104400

000242
005267
103403
102002
001401
100401
104400

006267
000261
006367
103602
102401
100401
104400

005367
103C02
102001
100001
104400

00SS67
103402

177732

177714

177674

177656

177640

177022
177614

177600

177564

RSR6:

NEGE:

RCR6:

SBCh:

INCE:

ASLb:

DECb:

KO3

MACY1! 27(732) 21-APR-76 13:33 PRAGE 37

ASR UWME + (R0)=177777, CC=1010
BCS ASKRG

BvC ASRG

BM .+

HL

SCC

NEG UMb : (R0)=000001, CC=0001
BCC NEGH

BvS NEGS

BEG NEGE

BPL .+4

MLT

SCC

ROR UWME s (R0)=100000, CC=1001
BCC RORE

BVS RORG

BEQ RORG

BMI .44

HLT

SBC UWME : (R0)=077777, (C=0010
BCS SBCE

BVC SBCH

BPL .44

HLT

LV ‘

INC UMB ; (R0)=100000, CC=1011
B8C INCE

BVC INCE

BEQ INCS

BMI .44

HLT

gég UKME : (RO2=140000, CC=1010
ASL UlMB : (R0)=100000, CC=1001
BCC ASLB

BVS RSLSE

BMI .44

HLT

DEC UKME : (RD)=077777, CC=001!
BCC DECHE

BvC DECH

BPL .4

HLT

ADC UMB : (R0)=100000, CC=1010
BCS ADCE




D2GkC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZIKCF.PLI

00S566
005670
005672
00S674
00SE 76
0057Ce
005704
005706
gos71e
005714
005716

005720
005724
005730
005734
005736
005740
005744
005746
0GS750
005752
d05754

005756
COS7e0
005764
005766

005770
0CS774
0057786
00e00C
006002

008004
006206
A
00504
005020
005022
00504
006026

006030
006034
006036
006040
006042
00e044

006046
00&050
00605k
00056

102901
100401
104400
000242
000367
1004C)
104400
022710
Q014C!
104400
104000

012700
063700
005067
000277
000244
105767
103403
102402
001001
10000}
104400

000257
105767
001401
104400

105667
103402
102401
001401
104400

000261
105267
100403
105567
000771
103001
102401
104400

106367
103003
102002
001001
100001
104400

000242
105567
103402
102001

177546

000203

00be6e
001004
000326

CO0316

000277

00Czeb

000250
000243

000226

00Ce07

RDC6:

TSTB6:

SBCBG:

1%:

es:

INCBG:

ASLBE:

LO3

MACY1l 27(732) 21-APR-76 13:33 PAGE 38

BvC ADCH
BMI .4
HLT
CLV
SWAB UWME
BMI .+4
HLT
CMP #200, (RO
BEQ 44
HLT
5COPE
: CHECK UNgRY BYT%UOPS (EVEN/ODD) USING ADDRESS MODE & (PC)
RADD aanCTOR RO :RO POINTS TO ADDRESS OF DATR
CLR UBME CLERR DATA
SCC
CLZ
7578 UBMb
BCS TSTB6
BvVS TSTB6
BNE TSTB6
BPL .44
HLY
CCC
TSTB UBME+1 : TEST ODD BYTE
BEQ .4
HLT
S8CB UBMG ; (ROY=000000, CC=0100
BCS SBCBb6
BVS SBCBE
SEQ .44
HLT
SEC
éﬁ%e ggﬂs :LCOP UNTIL (RO)=077600, CC=101l
ADCB UBMB+1 :INCB INST INCREMENTS EVEN BYTE
BR 13 ;ADCB INCREMENTS 0DD BYTE
B8CC INCB6
BvVS .4
HLT
ASLB UBMG : (RDY=077400, CC=0111
BCC ASLBG
BvC RASLBG
BNE RSLBE
BPL .44
HLT
CLV
ADCB UBME+1 : (R0)=100000, CC=1010
BCS RADCBE
BYC ADCBG




DZOKC-F BRSIC 11 FRMILY INSTRUCTION EXER.

DZGKCF.PLL

006060
00&062

R
OBO?S
006074

006076
0036100

006102

go6ll2
006114

006116
006120
006124
006126
006130
006132

J06134
00s1i40
006142
006144
005146

005150
006154
006156
006160
006162

005164
006i70
006172
006174
006178

006200
006204
006206
006210
Q0sele
00ec 14

006216
006e22
00b2e4
00ez226

006230
006234
008238

100401
104400

000261
106067
103402
102001
100401
104400

105167

100401
104400

000262
105467
103002
102401
100001
104400

1061€7
103402
102001
100401
104400

106267
103002
102401
100401
104400

105267
103002
102401
001401
104400

105367
103003
102402
001401
100401
104400

000367
103401
100401
104400

106167
103002
102001

oeeltl

000154

000137

030123

000106

000072

000057

0ocg4e

000026

RDCBG:

ROREG:

COMBG:

NEGBb:

ROLBG:

ASRBG:

INCBER:

DECBER:

SWABG:

MACY1l 27(732)

BMI
HLT

SEC

.4

HBM6+1
ORB6
RORBG
.+4

UBME
COMB6
COMEBB
.4

UBME+1

UBMB+1
ROLBE
ROLBE
.44

UBME
ASRBE
ASRBE
S+

UBMG
INCBBR
INCBBR
L4

UBME+1
DECBEA
DECBEA
DECBBR
- +4

UBME
SWABS
44

uBME
ROLBBA
ROLBBA

MO3

2l-APR-76 13:33 PRGE 39

; (R0)=140000, CC=1010

; (R0)=140377 CC=1001

: (R0)=040377, CC=0001

: (R0)=100777, CC=1010

; (R0)=100777, CC=1001

; (RC)=100400, CC=010!

; (RO)=100000, CC=1001

; (R3)=000200, CC=1000

: (R0)=000000, <C=011l




NO3

D2SKC-F BRSIC 11 FRMILY INSTRUCTION EXER. MRCY1l 27(732) 21-APR-76 13:33 PAGE 40
DZGKCF.PLL
006240 001401 BEGQ .44
goga42 104400 ROLBBA: HLT
006244 005767 00C012 187 UBME ; (R0)=000000, CC=0100
006250 103402 BCS 1576
006252 132401 BVS TST6
006254 001401 BEQ
006256 1044CO TST6:  HLT
00626C 000401 BR . +4 ; RESERVE A WORD
00eeb2 000000 UBMe:  .WORD O s WORD RESERVED FOR DARTA
006254 104000 SCOPE
006286 010702 MOV PC,R2
006270 062702 0000le ADD 812, Re
006274 012707 00ll3e MOV #RELOC, PC ;GO RELOCRTE PROGRAM CODE
006300 000e40 s PROGRAM RETURNS HERE+2

NOP
;0000000000000 LAST ADDRESS OF CODE TO BE RELOCATED 00000009000




BOM

ggzk.tFnsas:: £ FRANILY INSTRUZTION EMER. MACYLl 27(7321 21-APR-78 13:33 PAGE 41
Toehe 1l
1111100100011 r:nsr RODRESS TO BE RELOCATED 111111111
006302 210700 RELL: MOV :GET P
Sebad  QOSTHE TST h :RO Eontnxns THE ADDRESS OF REL!
£76306 L1003 201010 MOV Ro.a-rnsvno : SAV
ooe312 310700 MOV PC.RC :GET CURRENT
OCE31N 182703 208314 SUB s..RD :SUBTRACT RE ocnrxon FACTOR
sob323 2.8037 SCIO MOV nc.ansncron :SAVE RELOCATION FRACTOR
Reg32e 1570 MOV PC,RI -:SET NEW SCOPE PTR
«CHECK UNARY WORD OPS USING noonsss noes
26326 200403 SR uu? 3 WORDS ron noonzssss $ DATA
£o8330 090500 WORD O onrnxns aocnsss
208332 ggnoac UWMT: LWORD @ g
006334 300000 WORD © conrnxn noonzss OF UM?
206336 0107 W™ MOV PC,RO
00s340 005749 15T -(RD)
2068342 0057 15T -(RQ)
COE394 DOSOu0 CLR -\R0} <SLERR TEST DATA
BCe3vs DICOD MOV RQ,R2
006350 B10240 MOV R2 -.RO} ;SET _UP_ADORESS
2068282 005720 ST (R :MOVE RO TO NEXT ADDRESS
C0s354 005720 15T ‘RO +
20635 £10210 MOV R2, .RD) +SET NEXT ADDRESS
£3e360 00200 MOV R2,R0 :SET RO POINTING TO CATA
Coe36e 00077 §5C
ADE3EY 000244 W
fRE366 DOS7r2  0000C2 1ST 2.2 « \RO:=000000, Co=0100
ARE3T2 201401 BEQ .44
006374 104400 HLT
CCe37& 000277 §C
006400 (00SET2 177776 gac 3-2(2}  (RO=L?TTTT, CC=103L
POE404 102002 e SBC?
oRe40e 102401 BY SBC7 ‘
aRE4I0 100401 - - BMI C 44
COe412 10440C SBCT:  HLT
Coedld 000277 SCC
CoE4i6 300241 CLC
A0e~2C 00B372 0CODD2 ASL d2:2) :(RD)=1TT77, CC=1001
G0eqes 103002 BCC ASL?
A06<426 102401 BVS REL?
006430 100401 _ BMI +4
OCb432 104400 ASL7: HLT
006434 000257 cee
A0e43e 00E372 000002 DEC 32(2) n:w-xrr??s. CC=.
006442 103402 8CS DEC?
0O&444 102401 . BVS DEC?
006446 100401 BM] L+
ACE4S0  1C4400 CECT:. HLT

00g482 COCee2 SEv




DO64SY
008480

006510
goesiz2
cJ6516

208838
JJ65+0
0J654e
QDESHY
006550
ﬂﬁes

==£582
QeSS4
308556

65&0

0ockie
02e620
C0ebe2
00et26
<03l

gCegae
SOpkay

b _.

OceKC-F BRSIC 11 FRMILY
DIAKCF.PLL

206272
103002

4083§1
3894 3
000241
000262
008072
101402
102401

100001
105400

00s272
102001
100401
104400

000257
006172
103002
10200
CCI4C
164452

INSTRUCTION EXkn.

—p ol =y sip
[

177778

0C000z

lll?:s

000032

aisialard

177778

000302

7777

RSR7:

ROR?:

SWAB7:

CoM?7:

R0C?:

FOLT:

MACYL1 27(732)

8-2(2)
RSK?
ASR?
L4

-2(2)

OR?
ROR?
e

3+ 2‘

COM

21-RPR-76 13:33 PAGE 42

: (RD)=177776, CC=1001

; (R01=160001, CC=1001

; (R0)=000600, CC=1000
: (RD)=172177, CC=100!1

: (R0)=077776, CC=1000

+ (R3)=C?7777, CC=0000
; (R0)=100C00, CC=1010

; (R0)=000000, CC=Qll!




DO4

SIACF BASIC 11 FAUILY INSTRUCTION EXER. MACYll 27(732} 21-APR-7& 13:33 PAGE 43
008636 104000 SCCE
:CHECK UNARY BYTE QPS USING ADDRESS MODE 7

OEE40  QOS77 ST  (RQ)+

Dgewe 005, .0 INN (R} ;HORD_FOLLOWING UWM? CONTAINS_ADDRESS
CoGEWN  COSFHC ST -(RD) :OF 0DD BYTE, RO POINTS TO NATA WORD
00664 005010 SR (RC) :PRESET onrn
006650 0I07CI MV PC.RI 1SET SCO

INGTE:  33(2) REFEAENCES THE ODD'BVTE. AND 3-2(2) REFERENCES THE EVEN BYTE.

006652 00063 +SEC!SEV ;SET € AND Y
00EES4 105672 0OCCO2 SBCE  22(2) : TR0)=177400, CC=1001
006650 103003 3C  SBCB?
90662 102402 BvS  58CB7
B0BEEY  GOINOI BEQ  5BCB?
00BEES 100401 BN .44
00867C 104400 SBCET: HLT
£O6672 000277 5CC _ ;SET CONDTTICN CODES
06674 105572 177776 ADCB  2-2(2) : {RC)=177401, CC=0000
00E700  1034C3 BCS  ADCB?
00670z 102402 BVE  ADCB?
006704 00J4CI BEG  ADCE?
306706 100001 BPL .44
008730 10%43C RDCBT: HLT
06?12 108172 177776 coms  g-2(2) ; (RQ)=177776, €C=1001
£DE716 103002 BCC  COMB?

€720 102401 BVS  COME7
B8g792  10CD1 BM] e
806724 1044C0 CoMBT: HLT
006726 000241 CLC :CLEAR_CARRY
C06730 106072 000002 RORB  22(2) 1 \R0)=077776, CC=0011
006734 103002 B RCRB?

73 102001 BVC  RORS?

206740  100G0) Y
806742  10Y400 RORBT: HLT
C0p744 105272 000002 INB  22(2) : (RO'=100376, CC=101L
GC67S0 103003 BCC  INCS?
00782 102001 B¢ INCE
006759 100401 _ BMf +
006786 109400 INCBT: HLT
006760 105372 17777% DECB  3-2(2) : (R0)=100375, €C=100i
006764 103002 BCC  DECB?
0067EE 102401 BVS  DECE?
026770 100401 )
006772 104400 DECB?: HLT
00774 106372 (00002 ASLB  22(2) ; (R0»=00037S, CC=0111
007000 103002 BCC  ASLE?
607002 102001 BVC  RSLET

C3703e 104400 ASLB7: HLT




o ——— . — . ———

<akC-F BRSIC 1! FAMILY INSTRUCTION EXER.

CoOkIF.PLL

007010
00Tale

A
0702
007024
0““026

007134
007.36

237140
007142
207144
007146
007250

007152
007154
GC7156
007180
oo7ieg

000241

104400
108472

104400

000262
106172
183002
1024C1
100401
10440C

105272
108272
108572
108172
001401
1044290
104000

200277

001001

001401
104400

000244
01020

000257
G0J27¢
020203
163403
102402

000002

177776

177776
177776
177778
17277

RSRB7:

ROLB?:

: CHECK BéNQRY OPS USING ACCRESS ggDE )

MOVO:

SL80:

MCVORA:

MRCYL! 27(732)

cLC

RSRB J=2(2)
CC ASRBT
VS ASRB?

BMI .+4

qLT

NEGB  3212)

B8C NEGB!

BY NEuBr

BEQ

HLT

SEV

ROLB a-2(2}

B8CC ROLB?

BVS i ‘

BM] 4

HLT

INCB a-2(2}

INCB a-2(2)

ADCE  3-2(2)

coMB a-2(2]

BEQ .+4

HLT

SCOPE

MOV PC.RO

Bb» “000

BVS MCVO

BNE .4

HLT

MO/ RO,R2

SEY

SUB RO,R2

BCS SUBQ

BvS SuBQ

BEQ .+4

BT

CLZ

MOV R2.R3

BCS MOVOQ

BEQ +4

HLT

CcCC

+SEVISEN

CMP R2,R3

BCS CMEQ

BYS CMPO

EO4

21-APR-76 13:33 PAGE 4d

; CLERR CARRY
: (R0)=000376, CC=1001

: (R01=00C376, CC=010C

: (R0 -"1374, (C=1901

0o p—ep=e
o ® [ T ]

(& Ton [ on T
OO0

T CONCITION CCDES
:RO=PC, CC=XCO!

:R2=R{
;SET V
; R2=00000C, CC=013d

:R2=R3=00000C, CC=0100




O2eh{=F BRSIC 11 FRMILY INSTRUCTION EXER.

<Qk{F.PLL

007164
207166
007170

907172
00.’11‘4
007176
007200
007202
007204
0a7ve0s

207218
porele
037214
0072186
UUZEEG
Q07222
007224

007250

007252
037254
007256
007260
007262
007264
027286

007270
007272
007274
007276
007300
007302
007304
0073086
007310

007312

007324

321201
100094
104400

010032
£10203

104400

005002
DUS:QE

104400

005002
000277
050002
103002
10240.
801001
104400

010003
230277
000244
043003
103003
102402
001001
100001
104400

010004
005104
040004
00S104
020004
CO1401

CMPQ:

BISO:

BICG:

04
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BNE  CMPO
BPL .+4
HLT

MOV RO, R2
MOV R2.R3
ADD R2.R3
ASL R2
CMP R2,R3
BEQ +
HLT

LOWIN

T (BIT) USING R2 AND
CLR R2
INC Re

BR e
ASL R2
BMI 43
MOV R2,RS
SCC

BIT R2,RS
BCC 3%
BVS 3¢
BNE '

HLT

MOV R2,RS
¢CC

BIT R2,RS
BM] .+
HLT

CLR R2
SCC

BIS RO, R2
BCC BI%0
BvVS BISO
BNE .44
HLT

MOV RO,R3
SCC

CLZ

BIC RO, R3
BoC BILD
BVS BICO
BNE BICO
cPL . +4
HLT

MOV RO, R4
COM RY
BIC RG, R4
COM RY
CMP RO, R4
BEG .44

; RO=Re
RU R2=R3

0
RE RB'E*RO
;ERRCR! CHECK RDD INSTRUCTION

G SUBTEST SHIFTS A BIT THROUGH R2 AND RS AND JOES A

RS.

;R2=RS
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r— —— —

Doehl-F BASIC 11 FAMILY INSTRUCTION EXER.

DQKCF.PLI
007326

00:°330
00332

B

00r342

007374
007376
007400
37402
007404
337406
007410

£g74le
007414
027420
007422
007424
007426
207430

007434

007436
Q07442
007444
007446
007452
007454

007456
007460
Q37462
007466
0a7470

007472
007474
007500
007502

104400

010004
005104

104400
010700
022020
020007
001401
104400

010700
062700

001401
104400

005004
150304
022704
C014C:
104400

110404
022704
001401
104400

£oogic

128282

12500¢C

000252

177652

GO4

MACY1]l 27(732) 21-APR-76 13:33 PAGE 46

HLT
MOV RO, RY
COM RY
MOV RY,R
g S RO'R
¢ BIS0R
8MI .44
BISOA: HLT
INC R3
BEQ L+Y4
HLT
MOV R3, R4 :R3=RY4=0
COM R3 ‘R3=177777
CEC :SET C
ROR RY4 : R4=100000
ADD R3, R4 tR3=177777 .R4=077777, CC=0011
BCC ADLO
Bve ADDO
BEJ ADDO
ADDY:  HLT
MOV PC.RO
CMP (R8)+, (RD)+
CMP RC, PC
BEQ L+
HLT
MOV PC,RO
ADD 3t RO
MOV RC,R2
CMP FZ'RO
BNE CMPOA
CMP R2,RD
BEQ 44
CMPOA: HLT
SCOPE
- CHECK BINARY BYTE CPS USING ADDRESS MOCE 0.
MOV 8125282, ]3 i
MOV R3,RY ;R3=RY=125262 __
8I1CB  R3.RY +R3=125252, R4=125000
CMP $125000, R4
BEQ L4+4
HLT -ERROR! BICB FAILED
CLR RY 1R3=125252, Ry4=0
BISB  R3,RY :R3=125252, R4=000252
CMP 8252, RY
BEQ .4
HLT :ERROR! BISB FAILED
MOVB  RY,RY :R4=177652
SEE ui37ssa,nq :MOVB EXTENDS THE SIGN
HLT :ERROR! MOVB FAILED




Ooahs-F BRSIC 11 FAMILY INSTRUCTION EXER.
Z3KCFLFLY

00™S0
007510
gorsie

CO7S1Y
007S16
00rs20
007524
J075eE

007530
007532
007534
007536
007540
00754¢

007544
007546
007550
007852
007554
007856
007560
607562

037564
007566
CC7570
007572
GG7574
007576
007600
007602

007604
007€06
007610
J07el2
007614
007616
007620
007622

007624
007626
007630
007632
007634
007&36
007640

a07e42

132704
001401
104400

10S1C4
110404
022704
0C140!
104400

150304
105204
005704
001401
104480
104000

00C402

010403
005042

00S113
005214
000262
061314
103002
102401
001401
104400

000277
000250
021314
103403
102402
001401
100401
104400

000277
000244
031314
103602
102401
001401
104400

goce7?

177835

000125

HO4

MRCY11 27(732) 21-APR-76 13:33 PAGE 47

BITE #177525,RY

BEQ .44
HLT :ERROR! BITE FAILED
COMB R4 :R4=177528

MOVE  RY,RY :R4=060125

CMP #125, R4

BEQ .44

HLT

BISB  R3.RY :R3=125252, R4=000377
INCB  RY

1T RY

BEQ .44

HLT

SCOPE

:SHECK BINARY OPS USING ADDRESS MODE
BR .+6

RDD!:

CMP1:

BITI:

1
:RESERVE TWO WORDS

JWORD © *RESERVED FOR SOURCE DATA
.WORD O :RESERVED FOR DESTINATION DATA
MOV PC,RY

TST -(R4)

fLR -(RY) :R4 POINTS TO DESTINATION DATA
MOV RY,R3

CLR -(R3) :R3 POINTS TO SOUCE DATA

coM (R3) : (R3)=177777

INC (RY) : (R4)=000001

SEV (SET V

ADD (R3), (RY) 1 {R3)=177777, «R%)=003000, CC=01C1
BCC ADDI

BVS ADD1

BEQ . +4

HLT

5CC

CLN

CMP (R33. (RY) : (R3)=177777, (R4)=000000, €C=1000
BCS CMP1

BVS CMP1

BEQ CMP1

BMI L+4

HLT

SCC

cL2

BIT (R3), (R4) . (R31=177777, (R4)=000000. <C=0101
BCC BIT!

BVS BIT1

BEQ L4y

HLT

SCC




DZGKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZGKCEF.

Pl

0076%4
007646

007660

007662
007664
007666
007670
007672
007674
007676
007700
007702
007704
097706
007710
007712

007714
ga7716
007720
807722
Co7724

007726
007730
007732
007734
007736
0G7740
007742

007744
007745
007750
007752

G07754.
007756 -
007760 .

097762
007764
007765

007770
007772
007774
007776
010000
010002

010004
018006

000245
00S11M

104400
105013

011314
100002
104400
000314

000z63 .
051314 -

103002
102401
100401
104400

041314
103002
10=401
100401
104400

000262
021314
103003
102402
001401
180401
104400

00s013
000261

008013

011314
0as1 14
161314
103002

102001 -

100401
104400

000277
161314
101402
102401
100001
104400

011314
001401

_ SUB!L:

et P -

BISI:

BIC!:

CMP1A:

SUBIA:

SuB1B:

MRCYL! 27(732)

+CLCICLZ

COM (RY)

SUB (R3), (R4)
BCS SUBI1

BVS SuB1

BEQ 44

HLT

CLRB  (R3)
SHAB  (R3)

SEN

MOV (R3), (RY)
BPL L4+

HLT

SHAB  (RY)
+SECISEV

BIS (R3), (RY)
BCC BISi

BVS BIS1

BMI .+4

HLT

BIC (R3), (R4)
BCC BICI

BVS BICl

EMI .44

HLT '

SEV

CHP (R3), (R4)
BC CMP1A
BVS CHPIA
BEQ CMPI1A
BPL L +Y4

HLT

CLR (R3)

SEC

ROR (R3)

MOV (R3) (RY)
COM . (R4)

SUB (R3), (RY)
BCC SUB1A
BVC SUB1A
BMI “+4

HLT

5CC

SUB (R3), (R4)
BLOS  SUBIA
BYVS SUB1B
BPL .

HLT

MOV (R3) (R4)
BEQ Movi’

I04
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P et
-J~J
~

; (R3)=177400
: (R3)=000377

; (R3)=(R4)=000377

ég3)60g037? (R1)= 1??400
: (R3)= 0003(7 (R1)= 1?????

s (R3)=000377, (R4)=177400,

sSET V
s (R3)=000377, (R4)=177400,

; (R3)=000000

: (R3)=100000
} (R3)=(R4)=100000
: (R4)=07777

777
7777, (R4)=000000,

€C=0100

cc=1001

€C=1001

CC=0001

i (R3)= IDUCUU (R4)=177777, CC=1011

; (R3)= 100000 4

)=07777
:BRANCH IF C R Z IS SET

; (R3)=100000, (R4}=100000,

7, €C=0000 -

CC=1000
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OJ@KCF.PLL

PaDews

OOO0O0 OOOOO00O0O OOoOoOOuoD OO0
e Y S Wiy S er i are s

Pt put Pt Pt e

OOOO0O0O0O00O00) VOOOOODO0OD OOLOODOOOO
Pt bt hafus pahr ht s ot Pt e e e et Pt Pt oo et e et Pt s et e s e fe it e

OO0OOO0000000 000000000 0000

OO0 (O0)

)
Q00N
oLsvooc Lo oo

Perdarturturtard e arning et wEE Ty S e ey e e
UNLL£ L LEWWWLW RDUMINUE e e =)

oL oo L0

gns 13
11314
061314
103402
102001
100401
104400

062714
00S714
001401
104400
104000

000402
000000
0000ac
010705
005745
00S04S
010s02
00S042
005202
105112

000e77
111215
103005
102404
001403
100002
105215
001401
104400

106312
102376

104400

80002

MOV!:

RADDIR:

ADD1B:

JO4

MRCYL! 27(732) 21-APR-76 13:33 PAGE 49

BMI .4
HLT

(RY)
MOV (R3), (RY)
ADD (R3) | (RY)

; (R2)=100000, (R4)=000000, CC=0111

: (R3)=077777
- (R4)=077777
: (R3)=077777, (R4)=177776, CC=1010

: CHECK FINAL RESULT

: CHECK BégQRY BYTEBOPS USING ADDRESS MCDE !

. MOVBL:

CMPB!L:

BCS ADD1B
BVC ADDIB
BMI L +4
HLT

ADD %2, (R4)
15T (R%)
BEQ L4
HLT

SCOPE

JWORD O
JWORD O

MOV PC,RS
TS7T -(ﬁSJ
CLR -(R5)
MOV RS, R2
CLR -(R2)
INC R
CoM8B  (R2)
5CC

MOVB  (R2), (RS}
BCC Movel
BvS MOVB1
BEQ MOVB1
BPL MOVB1
INCB  (RS)
BEQ g
HLT

ASLB  (R2)
BVC =D
RORB  (R2)
DECB  (RS)
RORB tRG)
cce

CMPB  (R5), (R2)
BVC - cgﬁsi

: (RS)=000000

: (R2)=000000
:Re POINTS TO Q0D BYTE
; (R2)=177400

. (R2)=177400, (RS)=000377.,C=1001

; CHECK RESULT

:SHIFT (R2) UNTIL
:(R2)=000000 -
 (R2)=100000

! (RS)=0037

! (R5)=000177

; (RS)=000177, (R2)=100000, C{C=1010
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DZKCF.P11

010154 005003 CLR R3
010156 (C0026! SEC
010160 006003 ROR R3 :R3=100000
81015& 050315 BIS R3, (RS) : (RG)= 1001??
10169 08027 +ssc:srw'stn 'SET C,V
010166 131215 8ITE (Ra) (RS) : (R2)= iobooo (R5)=100177, €C=0101
010170 103002 BCC 178}
010172 102401 BVS BITBl
010174 001401 BEQ L+
010176 104400 BITBl: HLT
010200 151215 8I1S8  (R2), (RS) - (R2)=100000, (RS)=100377, €C=1001
610202 103001 BCC BIS8l
010204 100401 BMI L+
010208 104400 . BISBl: HLT
010210 141215 BICB  (R2), (R3) . (R2)=100000, (RS)=100177, CC=00C!
Q15212 103002 BCC sI1cel
010214 O00140! BEQ BICBI
010216 100001 BPL +4
01622C 104400 BICBl: HLT
g10222 105112 COMB  (R2) : (R2)=077400, (RS)=100177
010324 121215 CMPB  (R2), (RS)
210226 001401 BEQ +4
010230 104400 HLT
010232 141512 BICB  (RS),(RE) . (R5)=100177, (R2)=00000C, CC=0100
010234 001002 BNE BICBIA
01023 105712 TST8  (R2)
010240 001401 BEQ .44
010242 104490 BICBIA: HLT
010244 000402 BR 46 -RESERVE 740 WORDS FOR DATA
010246 000000 JWORD 0 :SOURCE DAT
010250 (000000 JWORD O :DEST onrn
010252 010705 MOV PC,RS
010254 005745 15T -(RS)
010256 105045 CLRB  -(RS) :RS POINTS TO DEST ODD BYTE
610280 010504 MOV RS, RY
010262 105044 CLRB  -(RY) :R4 POINTS TO DEST EVEN BYTE
010264 010403 MOV RY,R3
010266 105043 CLRB  -(R3) :R3 POINTS TO SOURCE 00D 8YTE
010270 010302 MOV RJ, R2
010272 105042 CLRB  -(R2) :R2 POINTS TO SQURCE EVEN BYTE
; COMMENTS ARE LEAST SIGNIFICANT 4 BITS OF BYTES POINTED T0 BY R2,R3
‘R4, AND RS RESPECTIVELY AND THE REMAINING BITS ARE 0°S.

010274 000261 SEC :SET CARRY

: {R2), (R3),(RY), (RS)
010276 106112 ROLB  (R2) +0001, 0000, 0000, 0000
010300 111214 MOVB  (R2), (RY) : 0001, 0000, 0001, 0000
010302 10el12 ROLBE  (R2) : 0010, 0000, 0001 , 0000
010304 111213 MOVB  (R2), (R3) :0010.0010.0001.00G0
01030 108112 ROLB  (R2) :0100.0010, 0001, 0000




DZahC-F BRSIC 11 FRAMILY INSTRUCTION EXER.

DZOKCF.PLL

OOOOO0OO0OMICOO
DG GI W LI LI (J G LIt
(WGII WITOTVNIT) e t— e
oLNNoOoC Lo LG

£360
10364

OO0 0O000O0O000O0CO0O0O0VO0O00OO0LOoO0O0
e et Pt Pt Pt s ot Pt s Pt ot s s o Pt ft Bt ¢ Pt bmm oo § e

010402

010404
010406
010412
010416
010420
010422
010424
010426
012430
010432

oo —

U 0D

M pa Y p—a ps ps g+ p—

st et () e Pt (] Bt st () Pt e () e e e s o
NNROW— O W £ SwWLEun

WOoOONNOONVOOWUNICWUNEO O
o=t =t ot pa s L) 00— [U) b2 b= () - p—e bt o pa
L NNTNW O £EW W W 20D W) nou

[l

141214
001004
111314
106213
141315
001401
104400
104000

010405
0127158
012712
000257

000262
024527
103002
102401
100401
104400

054225
103001
100401
104400
000277
000244

000001
177777

000001

BINI:

MACYLL 27(732)

MOVB
ROLB
ROL
BIS
BITB

8ISE
BITB
BEG
INCB
CHPB
BNE

LO4

: CHECK BINARY WORD OPS USING RDD
MOV R4,RS

RDDZ:

CMP2:

BISe:

MOV

8! (R5)
s-1, (R2)

(R2)+. (R5)+
ADD2

ADD2

. +4

-(RS), #1
CMP2
CMP2
S+

-(R2), (RS} +
BISZ
S+

21-QPR-76 13:33 PAGE 5l

(R3), \RS) :0100,00190,0001,0010
(R2) :1000,0010,0001,0010
(R3) ; 1000,0100,0001, 0019
(R2), (RS) : 10000100, 0001, 101

B2, (R2) :1000,0100, 0001, 1010
(R3), (RY) .1000,0100,0101. 1010
é?:i,zna) :1000,0100.0101, 1010
(R3) .1000,0101.5101, 1010
(R3), (RY) $1000,015i.0101, 1010
(R3) :1000, 1010,0101, 1010
é?ﬁi.(RS) :1000,1010.0101, 1010
(R2) :0100, 1010,0101, 1010
é?ﬁi’(Rq) 10100, 1010,0101, 1010
(RS) :0100, 1010,0101,0101
(R3). (RS) :0100, 1010,0101,0101
(RY) :0100, 1010, 0100, 0101
{R2), (RY) :0100, 1010, 0000, 0101
(R3), (RY) ;0100, 1010, 1010, 0101
(R3) :0100,0101,1010,0101
(R3), (RS) :0100,0101, 1010, 0101

RESS MODE 2 8 4

:SET DESTINATION REGISTER

; (R2)=177777, (RS)=000000, CC=0131

;SET V
; (RS)=0000C0, CC=1001

s (R2)=177777, (RS)=177777,CC=1001




DoGk(C-F BRSIC !1 FAMILY INSTRUCTION EXER.

DIQKCF.P1L

u76

812
514

162245
103402
102401
001401
104400

005442
005115
000277
000250
042225
103003
10:402
001401
103401
193420

gla7ye
012245
005125
000262
034245
103002
102401
001401
104400

000262
05e2e5
103002
102401
100401
104400

Q42745
005125
024245
001401
104400

005012
g0S1e2
162742
103402
102401
100401
104400
104000

010702
£10205
124245
001401
104400
020237
co1372

125252

125252

000001

001010

SuBz2:

BIT2:

BIS2A:

SUBZA:

1%:

MRCY11 27(732)

SuB
BCS
BVS
BEGQ
HLT

NEG
coM
sCC
CLN
BIC
8CC

MO4

2l-APR-76 13:33 PAGE Se

(R2)+, (R5)+
BIC2
BICZ
BIC2
-+4

#125252,-(R2)
(R2)+,-{RS)
(RS)+

-(R2),-(RS)
BIT2

BITZ

.44

(R2)+,(RS)+
BIS2A

BIS2A

.4

#125252, - (RS)
(RE)+
-(R2),-(RS)
.4

(Re)
(Re)+

PC,R2

R2, RS
-(R2),-(RS)
.4y

R2, J#FRSTRD
1%

s (R2)=177777, (RS)=000000, CC=010C

; (R2)=000001, (RS)=177776, CC=1001

; (RS)=052525
; (R2)=125252, (R5)=052525, CC=0101

; (R2)=125252, (RS)=177777, CC=1001

; (RS)=052525
: (R5)=125252

: (R2)=1777"7
1 (R2)=177776, €C=1000

; GET_CURRENT PC
;MOVE TO RS
; COMPARE ALL PREVIOUS MEMORY RODRESSES

; ERROR!
:CHECK FOR LOW LIMIT
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DIOKCF.PLI
010642

OO0 OO0 O0O00O00DO OO0 OOOOOOOOO0OOOD
Pt e et pmt pos ot ho it fot ot pt Pt Pt Pt s Pt Pes s ot Bt et et st et s bt P Bt ps P b

10764

DOOUDDDEDDDDDDDD
o
~
q
n

bt et ek et pn

104000

000402
000030
00000C
010703
005743
112743
112743
010304
112744
112744
001401
104400

1523e4
100401
104400

122324
103402
102001
100301
104400

000261
134344
103002
102401
001401
104400

000244
144344
0014C1
104400
104000

000404
00o0ao
000000
000009
000000
010701
010100
024040
01000S
024545
010015
010502
010004
005740
010003
010042

MACYLl 27(732)

NO4

21-APR-76 13:33 PAGE S3

SCOPE
:CHECK BINARY BYTE OPS USING ADDRESS MODES 2 8 4.
BR .+ RESERVE TWO WORDS
JWORD 0 * SOURCE DATA
CWORD O *DESTINATION DATA
MOV PC,R3
TST -(#3)
000200 MOVB  #200.-(R3)
000377 MOVB  #377.-(R3) : (R3)=100377
MOY 3, RY
Q00177 MOVB  #177.-(R4)
000000 MOVB  #0,-(R%) + (R4)=077400
BEQ _+4
HLT
BISB  (R3)+, (R¥)+ : (R3)=106377, (R4)=077777
BMI 44
HLT
CMPB  (R3)+, (R¥)+
BCS cMPB2’
BVC CMPB2
BPL .+4
CMPB2: HLT
SEC
BITB  -(R3),-(RY)
BCC BITB2
BYS BITB2
BEQ L+
BITB2: HLT
cL2
BICB  -(R3),-(R4) + (R3)=100377, (R4)=077400
BEQ 44
HLT
SCOPE
: CHECK BINARY WORD OPS USING noonsss MODES 3 & S.
BR 2 RESERVE SPRCE FOR DATA AND ADCRESSES
JMORD O : CONTAINS ADDRESS OF SQURCE DATA
JMORD O CONTAINS ADDRESS OF DEST CATA
JWORD O s CONTAINS SOURCE DATA
JMORD O : CONTAINS DEST DRTR
2%: MOV PC,R1
MOV R1 RO :SET SCOPE PTR
CMP -(R0), -(RO) tADJUST RO
Y RQ, RS + RS POINTS TO DEST DATA
LIP -(RS), -(RS) :SUB 4 FROM RS
ggg sg,(gé) :RS POINTS TO ADDRESS OF DEST DATA
MOV RO, RY :RY POINTS TO DEST DATA
ST -(RD)
MOV RO, R3 :R3 POINTS TO SOURCE DATA
MOV RO, -(R2) :R2 POINTS TO ADDRESS OF SOURCE DATA
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011012 205013 CLR (R3) -PRESET SOURZE DATA
31014 308014 CLR (RY) :PRESET DEST DATA
51:016 00227 5CC
S11398 9085w CLZ
811652 163235 SUB JLR2)+,3(RS)+  ;‘R3)=000000, (R4)=000000. <7=01C0
011034 133402 8CS SUB3
51:026 132401 BvS SUB3
211330 00140} BEQ L4
J1:103c 10MM00 SJ83: HT
011034 252752 100090 BIS nxooooo 3-(R2) :(R3)=100000
f1IN0 262788 000501 ADD (RS) : {R4)=000001
Ciigwy 163235 SUB gcka)‘ J(RS)+ <n3)=1oooao (R4)=100301, >C=101!
Sil1oue 103002 ¢
011368 102681 Ve suaan -
811082 196401 BM L+
BI1784 10483 SUB3R: HL
811056 0O0S41M NEG (RY) s (R4)=2077777
C110B0 035268 BIT 3-(R2),3-!RS)  :(R3)=100000. (R4,=077777
A1166E D01401 BEQ .44
011064 104400 HL
211066 35 CHP J(R21+,3(RS)+
A118T3 102401 8y’ .44
211072 104430 HLY
01107y DOe:g? CoM 3-(R2)
£11576 000257 ce
611:00 Dg355S ROC 2(R2)+,d-RE}
811102 10201 BvC ADD3
312108 100NCI BM] e
811106 104400 ADD3: HLT
£11110 00026! SEC
Clille 04535 BIC 8-.R2),3.RE+ ; RA=0Q77777, (R4)=130000
o114 103001 2¢ g1C3
Diills 10042 ) BMI +
oi1l1i2l <400 Br23 HL3
Clllge 2 S oOM a-(RS) « (RY)=077777
ﬂlllgﬂ 0c S MR J:R2)+,3LRE)+ ..R3)-0????? RY)=20777°7
Cliige 0F. J1 BEQ L
Clii30 104400 HLT
Ai1132 10u€nag SCOPE
: CHECK BINRRY BYTE OPS LUSING ADDRESS MODES 3 8 6.
n1i124 0OCH06 BR 18 -RESERVE SPRCE FOR ADDRESSES 8 DATA
£11:3 000900 . WORD o :CONTRINS ADDRESS OF SoURCE DATR (EVEN BYTE!
311148 090009 JWCRD 0 :CONTRINS RODRESS OF unﬂs ATA_ (0D BYTE!
311142 0C03C0 JWORD 0 :CONTRINS RODDRESS OF DEST DATA &‘VEN BYTE!
B11:44 600002 JWORD 0 :CONTRINS ADDRESS OF DEST DATR {000 3YTE!
ciiisg 002000 . WORD 0 .LONTRINS SQURCE DRTR
3:11:80 260360 JWORD 0 :CONTRINS DEST DARTA
r11182 012700 18: MOV PC,RO
011154 DE%O*O CMP -(R0).=(RO: :RO=RDDRESS JF DEST DATR .
S1118e [Cichn2 MOV RO,R3 +R3 " .
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bs -

011160 310335 MUV R3,R5 :RS " "

011162 gcsrqa ST -4 :SUB 2 FROM R3

Ali1ed 010043 MOV RQ,-(R3) R3 POINTS TO ADLIESS OF CEST DATA

011166 005213 INC (R ;000 BYTE

A111%0 010043 MOV RO, - (R3) :EVEN BYTE

Cilire C103CH MOV R3.RY

811174 QOSSN0 TST -(RO) :RO=ADDRESS OF SOURCE DATA

911176 Cl004M MOV RO, - (RY) R4 PCINTS TO ADDRESS OF SOURCE DATA

011200 005214 INC (R :00D BYTE

511202 010044 MOV RO, - (R4} :EVEN BYTE

011209 20026 SEC :SET CARRY

§11208 Ji2v34 177001 MOV #177001,3.R4)+

£11812 113734 2032°C MOVE  #200,3.R4'+ +SOURCE DATR=100001

D11216 118433 MOVBE  2-(R%.a(F3+

011230 118433 MOVB  3-. qu,:tn3>+ :DEST CATR=000800

0:1222 103401 B L+

3115549 108400 HLT -ERROR! MOV DOES AFFECT £ 3IT IN PSu

811236 022715 C£00&00 CMP #8600, RS : CHECK DEST DATA

311232 001401 BEQ e

811334 10%4 HLT :ERROR® INCORRECT RESULT

011336 024343 CMP -(R3),-(R3) :POINT R4 BACK TO EVEN BYTE

A11240 1634332 BiSB R4+, (R

J11242 1§3‘+33 . BISB d(R4)I+ JIRI)+ :DEST DATA=10060!

f11244 Q22?15 1006C: OMP :100501 \RS)  ;CHECK RESULT

311250 001401 BEQ .

01.282 104490 HLY :ERROR! INCORRECT DEST DATA AFTER B1S3

011984 145452 BICB  2-(R4),3-(R3)

011286 1484E3 BICB  a-(R4).3-(R3)

011260 133433 BIT8E  Q(R4)}+.3(RI}+

C1:262 001002 BNE 81783

C11364 135433 BIT8 3~ nq).a<n3;¢

911266 001001 ... BNE .+

011270 104400 BITRS: HLT

011272 123453 CMPEB  3(R4)+,3-(RY)

011274 001002 BNE CMPE3

011276 123453 CMPEB  3(R4)+,3-:R3)

511200 0C1401 BEQ 44

011302 104400 CMPB3: HLT

C11304 104000 SCOPE

; CHECK BINARY OPS USING RDORESS MQD
BR +6

011306 0O0QN02 : RESERVE TWO LOCRTIONS

011310 20000 SDATA: .WORD @ tRESERVED FOR SOURCE DATA

011312 000CO00 DOATA: .WORD O ;RESERVED FOR DESTINATICN DATA
911314 013702 00004 MOV 2sFACTOR,R2 ;GET RELOCATION FACTOR AND USE RS AN
011320 0102085 MOV  R2,RS :INDEX VALUE TO POINT TQ DAT

011322 COSOBE 011312 CLR  DDATA(S) sPRESET DESTINRTIJN DATR

011326 0l27e2 00008I G11210 MOV 81 SDATA(2) :THIS ROUTSINE PUT A 1 3IT INTO EVERY
011334 0SE2eS Q11310 F::2 ° 1IS: BIS sohrats) ODATA(S) ;OTHER BIT PCSITION IN THE DEST-
0ii342 0e3e2 0113id ASL s INATION ADDRESS .52525)
BI1346 0C63g2 CI131C ASL  SDATAR(2)

C11382 1£3373 A . BCC 18

011384 Q2276 (8232 Olidie CHP ISESES.DDQTRlS) :CHECK RESULT
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DOk F.PLL
011362 01401 8EQ .44
g:xsew o4400 T :ERROR! INCORRECT RESULT
11366 Q12762 1TTTTT QL1310 MOV 8-1,50RTA(2)
011374 04eSEe Q11312 911313 BIC DDAYA(S), SORTA(2) +SOURCE DATA=125252
911402 036255 0113!9 Ol13:2 BIT SDATA(2) | DDATA(S)
011410 COI4Q! BEQ .4
S11812 164400 HLT - sERROR! BIT INST FRILED
811418 008365 011312 ASL DDATA(S) : DDATA=125252
011420 026268 011315 211312 Clr SCATA(2),00ATA(S)
f1i428 5JINOI BEQ et
011430 104490 H, T :ERRCR! CMP INST FAILED
011432 0002867 cel
011434 0BE2BS 011210 011312 ADD SDATA(2) ,DDATA(S)
211442 103002 BCC ADDS
011444 102601 BVC AGDS
011446 106001 8PL 44
811450 10%400 ADDE: LT
011452 006362 011310 ASL SDATA(2) - SDATA=5252Y
011456 1BE26S O01131C 011312 SUB SDATA(2),DDR L 5)
01148% 103401 BCS SUB6
011466 DOIM01 _ BEQ L+
911470 104400 SUSB: HLT
Sil472 112700 000377 MOVB  8377,R0 :RO=177777 (MOVB “R EXTENDS SIGN:
P11476 0i0C62 011310 MOV RO, SDATA(2)
C11802 012768 177777 011312 MOV -1 DDARTA(S)
011510 166500 011312 SuB ppAta(s) RO
GiiSi4y 001401 BEQ L+
011816 104400 HLT
011520 066265 011310 011312 18: ADD SDATA(2),DDATA(S)
011596 006362 011310 ASL SDATA(2)
011832 0OS162 011312 COM SORTA(2)
011536 036265 011310 011312 BIT SCATA(2),DDATAR.S)
011534 001401 EQ et
211846 104400 HLT
011550 20S162 01i310 COM SDATA(2) _
G11884 (028265 011310 011212 CMP SDATR{2),DORTA(S)
011862 0OINQL BEQ et
C11564 104400 HLT
511566 026200 011310 CHP SDATA:{2) R0
011872 001352 BNE 18
A11874 104000 SCOPE
-CHECK B> - . BYTE OPS USING ADDRESS MOCE &
*NOTE: SORTRB(2), AND DDATAB(Y)} REFERENCE EVEN BYTE OF SOURSE $ DEST DATA
:AND SDATAB(3), AND DDATAB(S) FEFERENCE ODD BYTE OF SOURCE 8 DEST ATH
011576 013702 001004 MOV JSFACTOR, R2 :GET INDEX VALUE )
Ci1602 010204 MOV Re, R4 tR2 FOR SOURCE EVEN BYTE INDEX, R4 FOR
011604 010403 MOY R4, R3 :DEST 00D BYTE, R3 FOR SJURE ELEN
01ie06 005203 INC R3 :AND RS FOR DEST 00D BTE
€i1610 010308 MOV R3,RS
0iiel2 000261 ) SEC ) :SET CARRY
CI1Elq 012782 125252 011740 MOV 8125252.5DATRR. 2}
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01401
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MRCY1l 27(732) 21-APR-76& 13:33 PAGE
MOVB 8 °~125,SDATRB:(3) :SOURCE DATA = 052652
MOV SLrn/RB12) . DDATAB(Y)
BIS 8125125 obnrn§r4> :DEST CRTA = 177777
BIt SDATAB(2) Ag(3)
BEQ reh
Bligk: HLT
Eéga sgntnaca),ocarnacq)
R ) -ERROR MOV,BIS,BIT;BIC DO NOT AFFECT °C’
«MPB  SDATAB(3),DDATABLY)
BEQ L+
HLT
BICB  SDATAB{3},DDATAB(S)
CMPB  SLATAB(2).DCATAB(S)
BEQ .4
HLY
BIT8  DDATABIS),DDATAB(Y)
BEQ .4
HLT
SCOPE
BR us? :RESERVE TWO WORDS
SDATAB: .WORD O :RESERVED FOR SOURCE DATA
DDATAB: .WORD O :RESERVED FOR ! T DATA

; CHECK BINARY WORD OPS USING ADORESS MCOE 7

R3= ADDRESS CF DEST DRTA

:R2=ADDRESS OF SOURCE DATA, AND
&BINT: .WORD O s CONTRINS PUDRESS OF SQURCE DATA
DBIN7: .WORD O :CONTPINS RDORESS OF DEST JATA

MR O con..‘ns SOURCE DARTA
"WORD O : SONTAINS DEST DATA
UBT: MOV PC.RO
cMP -(RD),-( )
MOV RO, R2
cM -zﬁa) -(R2)
MOV (Ré)
MOV
CMP -ka) -(R3)
MOY RN, (RY)
SEC
MOV 100000, 3SBIN? ;SOQURCE DAT3 = 10000
MOV 2SBIN7,d0BINT  :DEST DATA - 100000
8CC MOV?
BM] e
MOV?:  HLT
asL JDBINT :DEST DATA = 00C0OC
BVC .4
BEQ pen
HLT
CMP JSBIN?,30BINT  ;(R2)=100000. \R3)=000000




DSAKC-F BRSIC 11 FRMILY

<OkCF.P11

012046
012050

012074

[ o--am EE»— o-o-co-bao-
— et
8-&:0" Lo mcg.cg

o
(o=

NE..".BN o o PPNV
un L
oo

b
(12
ny

o 0 Pt s ot Pt Bt e
oo
LMoL

2Je

OOOOLOOOOOO0O00O0
s Bt et Bt e ot Bt §et et Dok et Pt ot Pt
Moo DOND

103402

104400
0052??
7007

104430

Q47777
001401
104400

087777
100401
104400

027¢.?
001401
104400
104000

00S000
00S3e”
010707
120707
030707
060007
105707
005507
021007
131007
062707
023707
133707
000240

163707

132807

INSTRUCTION EXER.

177650

177644

177624

17761

177600

002072

000000
0010CH
001004

01004
Q01304

177670

177624

177612

177600

MACYLl 27(732)
BCS CMP?7
BVS CMP?
CMPT: HLT
SUB JSBIN7,ADBIN?
BCC SUB?
BvC SUB?
BEQ SuB?
£l .4
SUB?: HLT
ASR JSBIN?
RDD JdSBIN7,aCBIN?
BCC RDD?7
BVC RLD7
BEQ RDD?Y
BPL .+4
RADD7: HLT
BIC aSBIN?7,dDBIN?
BEQ .44
HLT
8IS JSBIN7,aDBIN?
BMI .4
HLT
CMP JSBIN7,JDBINT
BEQ .4
HLT
SCOPE

21-RPR-76

13:33 PAGE S8

; (R21=100000, (R3)=100000

; (R2)=140000
; (R2)=140000, {R3)=040000

; (R2)=140000, (R3)=00000C

: (R2)=140000, (R2)=140000

;SCME MISCELLANEQUS OPERATION INVOLVING THE PC
:NOTE: NONE COF TESSE OPERATIONS SHOULD RFFECY THE PC

CLR

CLR g

MOV PC.PC
cMPB  PC.PC
BIT PC,PC
ALD RO, PC
ISTB PG

ADC pC

CMP (R0),PC
BIT8  (RO).PC
ADD 0, Pt

2#FACTOR. PC
AsFACTOR, PC

N
; THE_ NEXT TWO INSTRUCTION CAUSE THE PROGRAM TO JUMP TQ THE UNRELOCATED
:CODE AND TO RETURN ON THE FOLLOWING INST (IF THE COCE IS RELOCRTED]

SuB d*"ACTOR,PC
RDD atrﬁCTOR PC
NOP

CHP -1SP},PC
BITB (SP)+.PC

; JUMPS TO UNRELOCATED COOE
: RETURNS
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<Ok(F.Pll

012236 026707 000012 CMP 1$,PC

Qlgave 16br0” OCOCO6 suB 13,PC

012246 Q46707 COCO02 BIC 18,PC

0leeSe  00Q40l BR .44 ;BRANCH OVER 1§

212254 (00CO20 18: 0

Ci22% 1340CC SCCPE

012260 010702 MOV PC RE

012262 062°CZ 000012 RDD

Jizeek 012707 001132 MOV OREﬁCu PC ;GO RELOCATE PROGRAM CODE

glagve C00240 NOP : PROGRAM RETURNS HERE+2

;1111111111111 LAST ADDRESS OF CODE TO BE RELOCATED I1l1111111l

EEEEE’EEEE“'” FIRSTURDDRESS T0 BEE$E%8CQTED 222222222

012274 010790 RELE:
212276 005740 TST hc :RO CONTRINS THE ADDRESS OF REL2
312300 010037 001010 MOV nn,a:FRSTno : SAVE
012304 010700 MOV PC.RG :GET CURRENT PC
012306 (62700 012306 SUB 8. .RC -1SUBTRACT RELOCATION FACTOR
012312 010037 021004 nov RO, 38FACTOR :SAVE RELOCATION FRCTOR
012318 010701 PC,R1 :SET NEW SCOPE PTR

- CHECK sxnnnv BYTE' ops USING ADDRESS MODE 7
212320 000406 BR BINB? -RESERVE SPACE FOR ADDRESSES 8 DATA
019352 003990 SBINB7: .WORD O ; CONTRINS ADDRESS OF SOURCE EVEN BYTE
912324 0000CH WORD O :CONTAINS ADDRESS OF SOURCE GoD BYTE
012326 00000C uono 0 :CONTAINS ADDRESS OF DEST evsn BYTE
C12330 000000 WORD O :CONTAINS ADCRESS OF DEST ODD BYTE
0ig332 000000 OBINB?: .WORD O :CONTAINS SOURCE DATA
012334 000000 .MORD O :CONTRINS DEST DATA
01223 (010700 BINB?: MOV
Ciz380 024040 CMP -ch01 -(RO) :R0 = ADDRESS OF DEST DATA
Ci2342 010060 177772 MOV RO, -6 (RO} :L0RD ADDRES OF DEST EVEN BYTE CATA
R1234E Q010060 177779 MOV RG. -4.R0)
012352 00S2680 177779 INC -4lRrO) -LOAD ADDRESS OF DEST ODD BYTE DATA
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CISNCF.PLL
012356

18426

Cla4e4
Gl2466

012470
012474
012500
012506
012510

012812
gigsz0
glasz22

012524
012530
0.2536
Q12542
012544

812552
012554

012556
012562

412570
012576
012802
D12604

Q05740

0CS260

gas00e
012733
012704
01270S

105020

061604
62605

112773
132772
001401
104400

157374
105274
001431
104400

105375
005274
127375
001401
104400

147375
00140
104400

108073

157473
106174
103372
022772
001401
104400

000372
112775

14757¢
106075
103372
gos772

INSTRUCTION EXER.
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‘
rd
i

e e P
s3I}
~ 33~y
no

L
7
7

000C02
177774
177776

001004

177777
000377

012322
0le332

012332
0iesze
012322

0le3z2

01237°

012332
Gle33e

177400

HOS

MACYL! 27(732) 21-APR-76 13:33 PAGE &0

ST -(RO) :RO=ADDRESS OF SOURCE DATA
ngg 58"é?§§?) : LORD- ADDRESS OF SCURCE EYEN BYTE DATA
INC -6{R0) :LORD ADDRESS OF SCURCE ODC BYTE DATA
CLR R2 :SET INDEX REGISTERS
MOV %2,R3 : 3SBINB? (2) ; 3SBINB7(3) REFERENCE EVEN 3
MOV 8-4.RY :0DD BYTE SOURCE DATA; a0BINB7(4):a0BINB7(S)
MOV %-2,RS : REFERENCE DEST EVENS'0DD BYTE DAt
CLR (RG)+ :PRESET SOURCE DATA
CLR (RO) :PRESET DEST DATA
MOV JFACTOR, -(SP)  ;GET RELCCATION FACTOR
ADD (SP),R2 :AND ADD TO INDEX VALUES
ADD (SP)!R3
ADD (SP) . RY
ADD (5P)$,RS
01232 MC 3 #-1,3SBINB7(3) ;SRC DATA = 177400
012322 BITB  #37%.3SBINB7(2) :CHECK THAT EVEN BYTE WMAS NOT AFFECTED
BEQ L+ :BY MOVB INSTRUCTION
HLT
012332 BISB  aSBINB7(3),30BINB7(M4)
INCB  JC3INB7(W) :CHECK THAT BIS SET ALL BITS
BEQ .+4
HLT
DECB  3DBINB7(S) sDEST DATA = 177400
INC 30BINB7 (%) 'DEST DATA = 177401
012332 CMPB  2SBINB7(3),3DBINB7(5S)
BEQ L+
HLT
112332 BICB  2SBINB?(3).3DBINB7(S)
BEQ R
HLT
CLRB  ZSBINB7(3) :SRC DATA = 000000
- THIS ROUTINE SETS ALL BITS IN THE SCURCE 00D BYTE BY BISING R BIT FRIM
:THE DEST EVEN BYTE INTO THE SOURCE 0DD BYTE
012322 BIS7: BISB  JDBINBZ(4),3SBINB7(3)
ROLB  2DBINB7(Y)
BCC BIS?
012322 CMP 177400, 3SBINB7(2) - CHECK RESULT
BEQ 4
HLT
SWAB  QSBINB7(2) :SRC DRTA = 000377
012332 MOVE  #200,J0BINB7(5) ;DEST DATA = 100C0C
012222 BIC?: BICB  J0BINBZ(S),aSBI! 7(2)
RORE  QDBINB7(5)
B8CC BIC?
ST 3SBINB7(2)
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2618
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[ o X 2

12626
12634
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lebbe
letbb
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201401
104400
104000

127
816785
000401
000000
B0S723
010313
005213
312737
0b3raz

013737 000004 000010

000277
160212
105400
060222
104400
006342
104400
106512
104400
170412
104400
042202
104400
164202
104400
155202
104400
105532
104400
163302
104400
005733
109400
106533
104400
170453
104400
137702
104403
105477
109400
000406

082716
052766
sialalslery

012706
012737
012737
104000

0001

0le7e4 000Q04
001004 000004

177775
177773

£00C02

0C0017 000002

000500
G0C306 000QCH
g0CCle 00J21C

ORERR:

MRCYL! 27(732)

BtQ
HLT
SCOPE

MOV
MOV
8R

. WORD

105

21-APR-76 13:33 PAGE 6!

.4
3&-55 :LORD R2 WITH ODD #

44 RESERVE SPACE FOR 3 WORD

0 WILL CONTAIN AN CDD ADDRESS
(R3)+ tSTEP RI TO POINT TO WORD ABOVE
R3, (R3)

R3) :AND MAKE 0DD

(
#15 J#ERRVEC  :SET 0DD ADORESS & RESERVED INSTRUCTION
JFACTOR, a¥ERRVEL

ABERRVEC , 98RESVEC :T0 TRAP TO 13 BELOW

;SET ALL CC’S
R2, (R2)

R2, (R2)+
-(R2)
(R2)

(R2)
(R2)+,R2
-(R2) .R2
J-(R2),R2
J(R2)+
J(R3I)+,R2
J(R3)+
J(RI)+
a-(R3)
Jd.+1,R2
d.-1

[

82, (SP)
$17.2(SP)

:NOTE: MAY BE RESERVED

:ADJUST RETURN PC
; SET CONDITION CODES ON RETURN

$STKPTR, SP RESET STACK PTR
$ERRVEC+2, J#ERRVEC
$RESVEC+2, J#RESVEC
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104400
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104400
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<ohC-F sRSIC 11 FRMILY INSTRUCTION EXER.

MRCYL! 27(732)

: CHECK JMP INSTRUCTIONS

JMPL:

JMP3:

19%:

28:

JMPS:

19

PC,RO
213.RO

(RO}
.46

JOS

21-APR-76

(R4)+, (RY)+

(RY)+
-(RY)
R2
JMPY

RY

(RO)+, (RO)+
R

13:33 PRGE 62

:SET ADDRESS FOR JMP INST
;SET CC'S

; JMP INST JUMPS HERE

;ERROR! INCORRECT CC’S AFTER JMP
; SET INDICATOR

;RESERVE WORD FOR JMP ADDRESS
; CONTAINS ADORESS FOR JMP INST

: (R3) IS JMP WCDRESS

:JUMP TO ADDRESS CONTAINZD IN R3
; COMPLEMENT INCICATOR

:CHECK INDICATOR

; CHECK AUTO-INC R3

;SET INDICATOR
:SET UP JMP REGISTER
;SET UP CHECK REGISTER

; COMPLEMENT INDICARTOR

;R4=JMP ADDRESS
;USE R4 RS ADDRESS
; CHECK INDICATOR

: CHECK RUTO-DEC R4

;RESERVE WORD FOR JMP RDDRESS
; CONTRINS JUMP RDCRESS
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013705
012702
0e0s02
000277
000242
0p4s12
00s702
001017
023705
001C1M
000414
000208
103011
102410
001007
100006
00S00e
012704
061604
020405

000016

177770

CO10CH
013344

001604

013326

000020
gogole

ce:

3%:
43

JMPS:

1%:

c3:
3%:

JMPE:

MRCYLl 27(732)

TST
MOV

JMP
. WORC
INC
BEG
HLT
SCOPE

KOS

21-APR-76 13:33 PAGE &3

(R3)+
R3, (R3)
alé 6R3)+

#1579
A4FACTOR, 78
L3

R2
3%
J7$
0

R2
.44

1 CHECK JSR INSTRUCTIONS

YSrTsT!

13%:

23
3%:

aarncron RS
£33
Rs.ha

RS, (R2)
Re

JSR1
J#FACTOR,RS
JSR1
JSRIA
RS
JSRI
JSR1
JSR1
JSR1
Re
$13,RY

(SPJ R4
R4, RS

:LORD CHECK REGISTER

;JUMP TO 2% VIA 1% ABOVE
s CHECK INDICATOR

; CHECK AUTO-DEC R3

: COMPLEMENT INDICATOR

;SET UP JMP ADDRESS
:ADD_RELOCATION FACTOR
G0 TO JMP_ @78 INST
:COMPLEMENT INDICATOR
:60_TO CHECK ROUTINE
:IMP TG 1§ ABOVE VIA 7%
CONTQINc JMP_ADDRESS
:CHECK INDICATOR

:GET RELOCATION FACTOR
;FCRM_DEST ADRS

:ADD RELOCATION FACTCR
sPRESET CC"S

;GO _TO 3% VIR R2

: CHECK_INDICATOR

:R2_SHOULD=0

s CHECK THAT RTS RS RESTORED RS

+EXIT TO SCOPE
tRETURN_FROM SUBROUTINE
:CHECK THAT JSR DID NOT

;AFFECT CC’S
;CLERR INDICATOR

:GET UNRELOCATED RETURN RDDRESS
:ADD RELOCATION FACTOR (OLD RS)

:CHECK THAT OLD RS WAS PLACED ON THE




DZIKCF.PLL

013366
013370

13378
013400
0134048
013406
013410
O13414
013416
013420
013422
0l3424
013426
013430
013432
013434
013436
013442
013444
013446
013480
g13482
013454
J13456

013460
013464

801765
104400

042680
000
012705
060405
010502
012715
060415
000401
200000
004435

020403
001003
005722
020205
001766
104400

013704
010405
010703
000401
000405
022323
000277
004443
104400
000414
103012
10201
001010
100007
012708
061E0E
020204
001002
005724
000204
104400

000401
000405
010700
004767
100407
104400

001004
013420

013436

013424

GC1004

013502

177770

ODZGkC-F BRSIC 11 FRAMILY INSTRUCTION EXER.

JERI1:

JSR1A:

JSR3:

JSR3A:

38
4$:

JSRY4:

JSRY4A:

MRCY1! 27(732)

BEQ
HLT

MOV
CLR
MOV
R0D
MOV
MOV
ADD

BR
-WORD
JSR
INC
BNE
8R
COM
RTS
MOV
ADD
CMP
BNE
TST
CMP
BEQ
HLT

MOV
MOV
MOV
BR

BR

ChP
SCC
JSR

HLT

LOS

2%

g #FACTOR, R4
RO

RS R2
5%, (RS)
RY, {RS)
2’

0
RB ,3(RS)+

JSR3
JSR3A
RU

uss R3
(SP} ,R3
RY,R3
JSR3
{R2)+
R2, RS
g’

aurngron ,RY

(R3}+,(R3)+
R4, -(R3)

Jshsn

2l-APR-76 13:33 PAGE &M

:STACK, 8 THAT NEW RS CONTAINS RETURN PC
:ERROR! "RBOVE

S5 Tt

;SET UP JSR DEFERRED ADRS

; (RS)=DEST ADRS

:RESERVE WORD FOR ADDRESS

: CONTAINS DEST ADRS FOR JSR
:JSR T0 58 VIA 1S ABOVE
:CHECK INDICATOR

; COMPL"MENT INDICATOR

sRETUR ¥_FROM SUBROUTINE

sGET UNRELOCATED RETUPN ADDRESS
:ADD RELOCATION FACTOR (OLD R4}

; CHECK AUTO-INC RS
;60 _TO RTS
:ERROR ABOVE

;GO TO 2%

;GET UNRELOCATED RETURN ADDRESS
:ADD RELOCATION FACTOR (OLD R4
SEECKNEHQT CALCULRTED RETURN
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DZQKCF.PLI

01357

013600
013606
013610

e a
{7 ]
~3
)
o

922020
0200186
001401
104400
000270
000207
104000

012737
063737
200261
013737
005000
000004
000403
106100
182376
000002
106300
103004
102003
001002
0CS700
00140}
104400
0ig2737
005037
104000

013746
012737
063737
000262
013737
000265
104000
001433
104400
102027
105100
105500
106000
102023
100022
000257
105400
102017
100016
000242
000261
105300
10201¢
100411
000242

013624 000020
001004 000020

177776 000022

C0002e
gocgez

000030
013724
001004

177776

€00020

000030
000330

000032

3%

JSREA:
:CHECK IOT TRAP
MOV

I0T!:

I0T1A:

10T1B:

:CHECK EMT TRAP
MOV

EMTL:

MOS

MACY1l 27(732) 21-APR-76 13:33 PAGE &S

cHpP
chHP
BEQ
HLT
SEN
T

RDD
SEC
MoV
CLR
I0T

MOV
ADC

SEZ!
EMT
BEQ
HLT
BVC
cOMB
RDCB
RORB
BVC
BPL
CCcC
NEGB
BvC
BPL

RTS
SCOPE

SEV
MOV
+SEZ!SEC

(RO)+, (RO)+

RO, (SP) -CHECK THAT RETURN ADDRESS IS ON THE
.+4 : STACK

:SET N
PC

(AND ROLB-/ASLB)
$I0T1,J#IOTVEC

IsFACTOR, 2#I0TVEC :ADD RELOCATION FACTOR
1SET CARRY
JUPSW, IRIOTVEC+2 s RETAIN CURRENT PSW ON TRAP
RO :PRESET RO
I0TIA
RO :ROTATE RO
=2 :UNTIL V'SETS (RO=200)
RO sSHIFT SHOULD SET CARRY
10718
I10T1B
10718
RO, :RO SHOULD =0
' -ERROR! ROL/ASL FAILED TO SET CC’S PROPERLY
$I0TVEC+2, aIOTVEC -RESTORE I0T TRAP
Q#IOTVEC+? s VECTOR
SEQUENCE

J4EMTVEC,~-(SP) ;SAVE SCOPE PTR -
BEMTL1, 2#EMTVEC :SET EMT TRAP VECTOR
a:rncfoa,aasnrvscng ; :ADD RELOCATION FACTOR
J4PSW, JSEMTVEC+2’ :RETAIN CURRENT PSW ON TRAP

s TRAP TO EMTL

EMTIC :GO TO EMTLIC
;ERROR! INCORRECT CC'S WERE SET ON RETURN
EMTIB :'V*® SHOULD'VE SET ON EMT TRAP
RO +R0=000377,CC’S=1001
RO : R0=000000, CC*S=0101
RO :+ R0=000200,CC’S=1010
EMTIB
EMTIB
RO :R0=000200,CC°S=1010
EMTIB
EMT1B
:CLEAR 'V’
;AND SET *'C’
RO :R0=000177,CC"S=0011
EMTIB
EMTIB
:CLERR 'V*




D2GkC-F BRSIC 11 FAmILY INSTRUCTION EXER.

DZGKCF.PLL

013764
013766
01377
313?2
13774
013776
014000
014002
014004
014006
014010
0i40le
014014
CIN016
014020
0l4022
014024
014030
014034

014036
91404
014052
014080
014062

014164

014166
014170
0i4174

B e S ———

105200
103006
102005
6 0004

0242
106200
102776
00C401
104400
000002
105500
103003
001002
005700
001401
104480
012637
005037
104000

000004
013737
0127237
063737
000270

124646
032626
000002

013737
gla2737
012737
005037
104000
104400

010702
0ee702
012707

000030
000032

000034
014112
001004

177776

000034

000020

000020
000034
000034

000036

000034
000036
000020

NOS

MARCY!l 27(732)

INGB RO
BCC EMTIB
BVC EMTIB
BPL EMTIB
cLV
ASRE RO
BVS -2
BR .+4
EMTIB: HLT
RTI
EMTIC: ADCB RO
BCC EMT1D
BNE EMTID
15T RO
BEQ L+
EMTID: HLT
MOV (SP)+, 98EMTVEC
CLR JREMTVEC+R
SCOPE

:CHECK TRAP INSTRUCTION TRAP SEQ
HLT=I0T

21-APR-76 13:33 PRGE 6B

+R0=000200,CC’S=1011

;CLEAR 'V’
:SHIFT RO UNTIL 'v* CLEARS

; ERROR!?
;EXIT WITH RO=000377
; R0=000000

;RESTORE SCOPE PTR

UENCE
;REDEFINE HLT

MOV J¥TRAPVEC, 2810TVEC +SET IOT (HLT) TRAP VECTOR
MOV #TRAP, 9 tRAPVEC :SET TRAP VECTOR
QER alFﬂCTbR,aaTRﬂPVEgET \ :ADD RELOCATION FACTOR
MOV JWPSW, JTRAPVEC+2 :RETAIN CLRRENT PSW ON TRAP
SEC :SET CARRY
MOVB  PC,RO
SEZ :SET Z BIT
TRAP :TRAP TO TRAP1
18: BCS .4
HLY
BEQ .44
HLT
BR TRAP1C
TRAPL: EE¥ .+4 :N BIT GOT SET ON TRAP
ADD %4, RO
CMPB RO, (SP) s CHECK LOW BYTE OF RETURN PC ON
BEQ . +4 + STACK
HLT
CMPB  ~(SP),-(SP)
BIT (SP)+. (SP}+
RTI RETURN TO INST FOLLOWING TRAP (1$)
TRAPLC: MOV IRIOTVEC, ITRAPVEC :RESTORZE TRAP (HLT) TRAP VECTIR
MOV $PRTY7  JHTRAPVEC+2
MOV #I0TVEC+2, IRI0TVEC
CLR SIOTVEC+2
SCOPE
HLT=TRAP :RESTORE HLT TO A TRAP INST
MOV PC,R2
ADD #12 R2
MOV #RELOC, PC : G0 RELOCATE PROGRAM CODE
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01420C

Ql4202

nr
#

(30303¢2¢D (30D
[ Y T YTy T Pes P
r£4L 5 EE £ L
IR

ot

(TSN TANTPY)
[l ol ™

.CJ-{‘J'-LJ:.I-C
8%DU‘NDG‘

OO HINMODIOIO
e

ol

300240

010701

00S76.

BiarsE

4k
aog§3§

00 251
105737

UOSBDD
00S037
006300
010327
000000

JCS337
00SC37

126727
302404
Co4787
016631
020800

O
P
(@]
~9

J

S74C

UC‘JO—DL‘)S

e bt PV e pe
fut)
~4~J
Q0
OO

164570
000002
00C0C3
177772
177777

177700

09Ca0s
0ocole

177762
164732

021010

Cl4320
80iC24
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DC0C2%

C0000u

000008

BO6

MRCYLL 27(732)

21-APR-7%

13:33 PAGE 67

PROGRAM RETURNS MERE+2

EEEEE’EEBEEEE LAST ADDRESS OF ’QDE TC BE RELOCATEL 22222z2222¢

MOV PC,RI

;SET SCOPE PIR

:THE BELOW ROUTINE RSCERTAINS WHICH CP & CP OPTIONS THE PRCGFAM IS RUN-
“NING 0N72¥D SET% R# INDICRTOR IN OPT.CP ACCORDINGLY.

LPCHA:

;CHECK IF PRSS O

BNE  REL3 :00 _NOT EXECUTE ROUTINE IF NIT PASS C
ROV WRTI,SHERRVEC+2 (SET UP EREOR TRRP To SE7LAN
ggg #3,R)
7S 2sPIRQ ;RO=3 IF 11/45
| RO 1R0=2 IF 11.40
-
TSTB  29PSWel :R0=1 IF 11.2
S8¢ RO ___
(LR gnTTTo0 ;R0=0_IF 11/05
AL RO SHIFT INDICATOR
MOV RO, (FC)+ ;SET_CP INDIL TOR
CPT.CP- WORD f :CCNTAINS 0P .ON 3 CP INDICATIRS
sEVEN BY, 0=11/05,8=11-20,4=11/40,6=11/48
:0D0 BYTE: 200=MEM' MGHT, 100=E15, 4d=11/4S FLOATING PCINT
38: (LR F.nRVEC+2 ;RESORE ERROR TRAP TO WALT ON
CLR JESVES+2
LB O .CP. :BRANCH IF 1105 CR 11720
JSR____ PC,.PRINT sPRINT MECSAGE BEGINING AT FOLLOWING ACRS
B

REL3 CuRe
RO, 38FRSTAD

nov
MOV PC.RO
sUg RO
MOV RO 29FACTOR
MOV PC.RI

-CHECK STACK OVERFLOW

AVFoW: MOV J9PSU, 7S
CLR 2PSW
MOV PC.-(SP)
ADD 828-.  (SP)
MOV (SP) , J8ERRVEC
MOV 8340, PPERRVE S +2
ADD 0413-28, (SP)
MOV (SP)+, 9kIOTVEC
MOV 340, - (SP)
MOV (SP),3810TVEC+2
MOV PC,-1SP)
ROD 86, \SP)

33’33333’3333 FggSTOQDDRES= T0 BE RELSLR’ED 333333333

(GET
;R CONTAINS THE RDCRESS OF REL3

s SAVE

+GET CURRENT ©C

:SUBTRACT RE )CATION SACTOR
:SAVE RELOCR.ION FACTCR
:SET NEW SCOPE PTR

: SAVE STQTUS IN 7§ BELOW
:SET KERNEL MODE

:PUSH CURRENT PC ONTC STACK
;FORM_RDORESS OF 2% BELOW
:SET ERRGR VECTO

:SET PRIORITY LEVEL ON_TRRP
s FORM ADDRESS OF 41! SELIM
:GET I0T TRAP VECTOR T0 413

;SET PRIORITY LEVEL 7 ON IOT TRAP
:PUSH CURRENT PC ONTO THE STAK
;ADD JFFSES TO INST FOLLJWING RTI
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018412 300002 RIT :SET PRICRITY LEVEL 7,CLEAR 'T’ BIT
w1y 01303 00037 "oV S :AND EXECUTE FOLLOWING INST NEXT
quwéo 815393 n8v 3 (R3) :LORD 376 INTO ADDRESS 376
014422 010308 MOV R3.SP :SET STACK PTR AT BOUNDARY
: THE BELQW msmumons SHOULD NOT CAUSE AN OVERFLCW TRAP
Q14424 005716 TST (SP) - BECALSE TS* IS A NON MODIFYING INST
Jlw4ge 0216BB 172776 cHP (SP),-2(SP) : S0 xs COMPARE
14432 122737 000002 014254 CMPB 2, k0PT.CP s CHECK xr 11,20 OR 1108
S1uwa0  Ofaull BLT 12§ :BRANCH IF 1140 OR 11/4§
Sluss2 201404 BEQ 115 :BRANCH TF 11,20
014444 D12767 000014 00014 MOV 814,518 CHANGE JHECK WORD IN 518 IF 11/05
014452 000407 BR 108
S14484 Gi27B7 000034 000134 11§: MOV 834,518 « CHANGE CHECK WORD IN 518 IF 11-20
014462 0O0NA3 B8R 108
fiw4be 012656 12§: MOV (SP)+,3-(5P) :BECRUSE ~F ADDRESS MCJE S
giweee 0SW676 200000 8IS -{5P),3(SF" :BECAUSE JF ADDRESS M°DE 7
014472 005066 00000 10§:  CLR 4(SP) :3ECAUSE DEST ACORESS IS » 378
314476 057636 003900 BIS 2.5P),2(SF)+  :BECRUSE OF ADDRESS MODE 3
Ci4502 ODON0E BR 33 :BRANCH OVER FON KERNEL MODE TESTS
- ERROR ssavx E ROUTINE
gstou 012600 es: SP)+ R0 :SAVE PC OF INSTRUCTION THAT TRAPPED
514806 (012632 v i2pie R :SAVE PSW
LI4S10 0:2706 COOSOC Y sSTkPIR, 5P :SET STACK PTR
c14814 104400 HLT :ERROR! AN INSTRUCTION THAT WAS NOT
:SUPPESED TO TRAP TRAPPED
no CONTRINS PC, R2 CONTAINC PSW
014516 0OONSO a £$ XIT TEST
: THE BELOL INSTRU.TIONS Wil caULE A STACK OVERFLOW
014520 062737 O0000EE 000004 38: noc 845-28, 2eERRVEC ;SET ERROR VECTOR TQ 48
N14526 010306 MOV R3.SP :SET STACk PTR AT 376
0i4830 012702 000001 Moy 8] .R2
014834 00S000 CLR RC’
Cl4E3c 00SCl6 ¢LR (5P 1SETS BIT O IN RO
0i4E40 0CE302 ASL Re 1 SHIFT INDICHTuR BIT
014842 105226 INCB  (SP)+ :SETS BIT | IN RO
CiyS44 006302 ASL R2
914846 060746 ADD PC,~{SP) :SETS BI™ 2 IN RO
014553 006302 AS R2
gi4852 0DO0OM 10 :SETS BIT 3 IN RO
AI4ES4 006302 ASL R2
014586 GO47E7 000014 TSR PC,408 <SETS BIT 4 IN RO
714562 006302 ASL R2 sNOTE: 11,05 WITHOUT EoJ s kD11A-0C0CS
:00ES NOT SET BIT .
014564 0OS0EBE 17777 81S SP,-2(SP. :SETS BIT § IN RO
014570 CD0<07 BR gs
:PROGRAM WILL TRAP HERE ON CVERFLIW TRRP
014572 050200 4g: BIS Rz,R0 -SET APPROPRIATE BIT IN R2
F14E74 000002 RTT :RETURN FROM TRWP

Ci487¢ (00C2C7 408: RTS PC
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DSaKF.P

Q14600
014608

0000V
e
0‘#0‘ Supgh
wishy ope
£ L0

Qi96MN0

Cl4BSh
014880
214564
Q14572

189674
S18702
014704
OIHZIU
Ql47i4
314222
Qi4724
214730
014736
LIH?%“

0150086

012737
003002

12705

00C7E!

000022

200seC

014254
0CCO3+

CCoeda

020006

000500
00C00s

800002

0150zH
001004
000004

000336
003040

000110
015002
S01004

Qo
O
N
O
£ L

000C20 u41§:

00Cacy

001114

Q14254

i ¢
$:
0§:
1.

nunye.
wnn

828%:
sEXIT ROUTINE
MOV

&g
73

DO6

MRCYL! 27{732) 21-APR-7& 13:33 PAGE &9

MOV
RTI

MOV

. WORL

MOV
RDD
RT1
MoV

MOV
SCOPE
s CHECK THAT ALL

RESTRP: MOV

11%:

18:

2%:
3%

43:

418:

MOV

8I0TVEC+2,38I0TVEC

HECK THRT RBOVESINSRUCTIONS BI0_TRAP

:SET STACK PTR
(P4, no +EACH INSTRUCTION ssr A BIT IN RO
C conrnxns CHECK WORD

es ;RO= 77 IF 40 OR 45,14 IF CS,34 IF 20
J80PT.CP sCHECK IF 11,05

Sg3 :BRANCH IF NOT AN 11/05

ggH,RO ;USE ECO KD11A-00005 CHE™ WORD
#KPTR,SP ;SET KERNEL STACK PTR

(PC)+,=(SP} :PUSH OLD PSW_ONTO STACK

0 :CONTAINS SAVED PSW

PC,-(SP3 sPUSH CURRENT PC ONTO STACK

86, (SP) sRDD OFFSET

#STKPTR, SP SET STRCK PTR

sERRVEC$2, asERR'EC

RESERVED INSTRUCTIONS TRAP (TG LJCATION 10)
82, acsco ED LIMIT TO TWO ITERRTIONS

PC.R :SET SCOPE POINTER
858 R :GET ADDRESS CR RESERVED INSTRUCTION TRBLE

:ADJUST TABLE ADDRESS IF 1120, 11-C5
11 s-;zxwgé 11-40 TRBLE, 68=11/05
863-5% R2 LE

840, 380PT. CP+1 cnecx IF 11/45 FLOATING PJINT IS AVAIL
+5’ :BRANCH IF NOT AVAILABLE

50§ :SET TABLE TERMINATOR A: GRJUP 7

898 JWRESVEC  :SET RESERVED INSTRUCTION TRAP

a.rhcwoa JsRESVEL

(R2)+,R3’ ;GET_FIRST RESERVED INSTRUCTION
78 0 TERMINATES THE TABLE

(R2)+ R4 GET LAST RESERVED INSTRUCTION IN 3ROUP
R3, (PY) *EXECUTE RESERVED INSTRUCTION

i) : CONTAINS RESERVED xnsrnu TION

'ERROR! INSTRUCTION IN R
: (28) ABOVE FAILED TJ CRUSE R
4ls ;RESERVED INSTRUCTION TRAP

8413, (SP: ;RDJUST RZ™ RN PC
J8FRCTOR, (SP)  $TO RETURN T0 418
sRETURN 70 418

R3,R4 tHAS GROUP OF RESERVED INSTRUCTIONS
19 s BEEN EXECUTED
R3 INLREHENT THIS RESERVED INSTRUCTION

Q NEXT ONE AND EXECUTE

ER 28
:TRBLE CF 11-40,11/45 RESERVED IﬁSTRULTIONS \0 TERMINRTES THE TRBLE)
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104d00

013767
005237

001401
104400
113700
C160C0

005737

£3C200

00og1z

223010

177776 000182
177776

G003Cs

000016
177776

014254
0185790

Ol4eS4

17C000
0o0Cc!

3 H

c0s: 1?0000

177777
0

£s: b
7
210
237
6420
7ee7

70030
77777
106400
107777
170000
177777

0
78: MOV
SCOPE

.LHECK THAT ALL
CLEARED.
#sucnx MOV
CLR
CLR
MOV

ADD
RTI

-~

MRCYLL 27(732)

; TRBLE OE 11-05, 1120 RESERVED

21-APR-76 13:33 PAGE 70

;GROUP 1
}GROUP 2
} GROUP 3
; GROUP 4
{ GROUP S

:GROUP &
3cnoup 7 FLOATING POINT

INSTRUCTIONS
:0 TERMINATES THE TRBLE

INSTRUCTIONS (O TERMINATES THE TRELE.
;GROUP 1

} GROUP 2
} GROYP 3,
: GROUP 4
GROUP &
;cnoup 3

TERMLNRT&?OnHE TABLE

SRESVEC+2, QORESVEC RE RESERVED TRAF TJ HALT AT 12

BITS IN THE PROCESSER STATUS WORD (PSW) CAN BE SET AMD

a#PSU, 3% +SAVE STRTUS

asPSu’ CLEQR MODE BITS IN PSi
-(SP) ROUTINE TQ0 CLEAR
PC,-(SP) STQTUS WORD (PSW}

ls (SP)

;CLERR PSW & EXECUTE FOLLIWING INST

BOTBITVEC+2 -(SP)
#PSU, :LORD ADDRESS OF PSW INTC R4

(R:J ; CHECK THAT PSW WAS CLERRED
+
:ERROR! PSW FAILED TO CLEAR
2%0PT.CP,RD ‘GET CP TYPE
PSWBIT(D}, RO :GET BIT MASK FOR TEST RO=TH"~ ~ BITS IN
:THE PSW WHICH CAN BE SET-CLE. D.
J80PT.CP :CHECK IF MEM MGMT IS RVAILABLE
10§ :BRANCH IF NOT AVAILABLE
170000, R0 :SET BITS 16-12 IF MEM MGMTY
s$],R2 iR2 = TEST BIT
R2,R0 :CHECK IF BIT CAN BE SET CLERRED
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D3KF.P1L
015220 Q01423 BEQ 2%
0i€332 005037 000016 LR J#TBITVEC+2
015226 030227 000020 BIT R2, 820 :CHECK IF TEST WILL SET °'T° 8IT
g1§=g§ 80é4g§ BEG ag*
8183 000002 000016 MOV 1,3t TVEC+2;SET RTI INTO RETLRN
015242 005014 CLR (RY) :CLEAR PSW
015244 050214 8IS Rs.(RH) ssr R2 INTO PSW
015246 011403 MOV (R%),R3 :GET BIT
015350 0202C3 CMP Z,R3 :CHECK THAT BIT WAS SET IN PSW
715252 001401 BEQ L+
015354 104400 HLT ERROR' BIT IN R2 FAILED TO SET IN PSW
015256 00244 CLZ CLERR 2 BIT
015280 Q40214 8IC R2, (RY} :CLEAR BIT IN PSW
015262 0118A2 MOV (R4} ,R3 :GET PSW RESULT
0i6264 001401 BEQ 2% sBRANCH IF BIC ABOVE CLERRED EIT IN PSi
015266 104490 HLT :ERROR! BIT IN R2 FAILED TC CLEAR IN PSu
015370 006302 2% ASL R2 :SHIFT TEST BIT
018372 103351 BCC 1§ : BRANCH rr ALL BITS NOT TESTED
015274 005014 CLR ‘R4) :CLEAR STATUS
015276 012637 0000'% MOV (SP)+,a:TBITVE”+é .RESTORE T BIT RETURN
018302 012746 _ MOV {PCI+.-(SP) PUSH ORIGINAL STATUS ON STACK
G15308 0CO000 33 .WORD O :CONTAINS ORIGINAL FSu
018306 Q10746 MOV PC,-(SP) :SET RETURN PC
315310 0R2716 00CO0S ADD %6, SP)
n15314 000002 RTI : RETURN
318316 104000 4§ SCOPE
015320 013704 177776 MOV 28PSU, RY :SAVE PSW IN RY4 -
015324 010446 MOV R4, - (5P) :PUSH R4 ONTO STACK
015326 112716 000300 MOVE  #300, (SP) ;SET PRIORITY LEVEL £ AND
018332 910746 MOV PC, -LSF) :CLEAR 'T' BIT AND EXECUTE
015334 0k2716 000006 ACD 8€, (SP) + INSTRUCTION FOLLOWING RTI
£15340 000002 RTI
] ﬂwecr THAT ALL BITS IN THE CURRENT s'ncx PTR CAN BE SET-CLEARED
015342 010803 AAKSP: MOV SP,R3 -SAVE STACK PTR
018344 000257 eCC
015346 112706 000377 MOVB  #377,SP :SET STACK PTR = -1
gi€352 (06006 18: ROR SP ,nornrs 0 BIT THROUGH ALL BIT
015384 10377 8¢s 1§ tBIT POSITIONS
61535 (005206 INC Sp : SHOULD INCREMENT SP 10 O
*1€380 001403 BEQ 2%
018362 010802 MOV SP.R2 :SAVE ERROR STACK PTR
915364 010306 MOV R3, P :SET STACK PTR FOR TRAP
0153s6 104400 HLT : ERROR!
015370 010306 2%: MOV R3.SP :RESTORE ORIGINAL STACK PTR
. CHECK BYTE OPERATIONS USING THE STACK
015372 010600 SPCHK: MOV SP,RJ :SAVE STACK PTR
0f€374 010C03 MOV RO.R3
015376 005043 CLR -(R3)
015400 112746 177777 MGVB  #-1,-(SP) :(SP) = 377
015404 022713 000377 CMP 8377, (R3) ICHECK THAT ONLY EVE BYTE 4RS RFFECTED
018410 001002 BNE 1§
015412 020306 CMP R3,SP : CHECK AUTO-DEC
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0154I4 00IN0I BEQ 44

Ci1S416 104400 18: HLT

pen e OB oeomear

31?454 001002 BNE 28

018426 020006 SMP RO, SP : CHECK AUTO-INC

015430 001401 BEQ .44

015432 104400 23: HLT

915434 005143 coM -(R3) . (R3)=177777

015436 144613 BICB  -(SP),(RY)

015440 022713 177400 CMP #177400. (R3)  ;CHECK RESULT

015444 091002 BNE 3%

015446 020603 CMP SP,R3

015450 CO14C1 BEQ .+

015482 104400 3%: HLT

Q1545 132627 000377 BITB  (SP)+,#377

015460 001002 BNE 4§

Q18462 020600 CMP SP, RO

018465 001401 BEQ L+

015466 104400 4§: HLT

018470 Q12746 000O0! MOV #1,-(SP)

915474 062706 000002 ADD 82.SP

Q18500 0i2702 177401 MOV 8177401, R2

C15504 12024€ CMPB  R2, Z(5p}

f1E80e (001004 BNE c§’

015510 22602 CMPB  (5P)+,R2

015512 001002 BNE 5§

016514 020056 CMP RO, SP

018516 001401 BEQ L+

15520 104400 c3: HLT

015522 (010446 MOV RY, - (5P) -RESTORE ORIGINAL PSW TO STACK

015524 010746 MOV PC.-(5P)

DiS52s 0B2716 002006 ADD 86, (SP)

C18832 000002 RTI

G15E3¢ 104000 SCOPE

CHECK THAT *C* BIT SETS/CLEARS PROPERLY

015536 Q12727 177776 ta MOV 8177776, (PCY+  ;LORD CONSTANT

015542 000000 LMORD O

015544 010700 MOV PC,RO sGET CURRENT PC

015846 162700 000OCOM SUB 4. RO POINT RO TO 1§ ABOVE

018552 (005520 2%: ADC (RO)+ +A0D ’C* BIT T0 1S ABOVE

015554 006340 ASL - (RO) :SHIFT 1§

01585 102375 BVC 2% ‘UNTIL 'V* BIT SETS

01ES80 022787 0777/w 177754 CMP #077776. 1% : CHECK RESULT

015566 00140 BEQ .44

015570 104400 HLT sERROR! INCORRECT RESULT IN 1§ ABOVE

:RO=RDDRESS OF DRTA

: CHECK THAT CONDITION CODES ARE SET PROPERLY WHEN A NUMBER (URRENT PC
*AND THAT NUMBER +1 ARE COMPARED, AND VICE VERSA.
015572 016700 EMEN: MOV PC,RO :GET CLRRENT PC




r—

Dosho=F BRSIC 11 FAMILY INSTRUCTION EXER.

DIGRCF.PLL

O
oy
un
n

J

OO0 0O0O000
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15710

910008

1004C1
104400

000277
120200
103403
132402
001401
100001
104400

000240
000240
000240
000240
800240
500240
000240
009240
000240
000240
000240
000240
000240
000240
B0C240
000240
00024G
300240
000240
000240
000240
000240
000240
000240
104600

010702
Qee702
012707
000240
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MOV RQ,R2 :SAVE IN R2

égg R2’ ;MAKE R2 = RO+l
+CLC!CLN :CLEAR C & N BITS
cMP RQ,Re COHPRRE_Q WITH 8+]
BCC i3 :CARRY B> SHOULD SET
8VS 1% :V BIT SHOULD CLEAR
BEQ 18 :2 BIT SHOULD CLEAR
BMI1 .4 ;N _BIT SHOULD SET
18: HLT :ERROR! COMPARE % WITH #+1 Fr-.LED TC
:SET CONDITION CODES IN PSW CORRECTLY
SCC ;SET CONDITION CODES IN PSW
cMPB R2,R0 : COMPARE a#+1 WITH &
BCS 2% ;C BIT SHOULD CLEAR
BVS 23 vV BIT SHOULD CLEARR
BEG cs ;Z BIT SHOULD CLEAR
BPL +4 ,N BIT SHOLD CLEAR
cs: HLT ;ERROR! COMPARE #+1 WITH 8 FQILED TO SET

: CONDITION CODES IN PSW CORRECTLY

;24 NOr '‘0) INSTRUCTIONS FOLLOW. THESE NOPS MAY
(BE CHAY . TO TEST CODE If THE NEED ARISES. THE TEST CODE_SHOULD
;BE POSIﬁégN INDEPENDENT ANC SHCULD RUN WHEN RELOCATED BY THE PRCGRAM.

NOP
NOP
NOP
NOP
NCP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NCP
NOP
NOP
NOP
NOP
NOP
NCP
NOP
SCOPE

MOV PC,R2
ADD 812, R2
+GO RELOCATE PROGRAM CODE

MOV oﬁstoc PC
NOP :PROGRAM RETURNS HERE+2
: 3333333333333 LAST ADDRESS OF CODE TO BE RELOCATED 33333333333
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008037
010701
032737
001374
012737

000007

122,77
1004
J4767

001744

000404

1172237

001761

020015

012737
012737
912737
000z2t2
052737
102447

132737
001043
112737
013727
000cao
105737
100375
C12737
0CSee7
gocoao
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:CHECK TTY INTERRUPT.

001004 $TYCHK: ﬁ55 aIFRCTOR
000100 177564 EﬁE czbo ARTPS :CHECK IF TTY IS READY
016026 DOOOEY MOV oss J$TPVEC :SET TTY INTERRUPT VECTOR
000200 000066 MOV #200, I8TPVEC+2 PRIORITY LEVEL 4 ON INTERRUPT
016764 0000EY MOV eNULLS. MSG ' ADDRESS OF MESSAGE TO BE TYPPED
000C30 177566 MOVB ansc J4TPB s TYPE FIRST CHARACTER OF MESSAGE
177654 ggle s TPS
177t 64 ASR aarps :SET IE BIT IN TTY CSR REG
ggl? Ll :WAIT FOR FIRST INTERRUPT
< 77584 2$: S?% 28TPS :CLEAR IE BIT
000012 000024  38: gnga 'ée , MG :BRANCH IF CHAR IS NOT <LF>
183170 %gs c PC, .PRINT +PRINT MESSAGE BEGINING AT FOLLOWING ADRS
BR 5%
00C00S 177586  48: MOVB  aMSG.asTPB - TYPE CHARACTER
BEQ 2§ -BRANCH IF TERMINATOR
c§: INC (FC)+ :SET MSG TO NEXT CHAR ADDRESS
MSG: JWORD O :CONTAINS ADDRESS OF CHAR TO BE TYPED
RTI : RETURN
000015 NJLLS: .gsgxz (15><40> < 15>
ROUTINE 70 TURN ON KW1l-L LINE CLOCK IF AVAILABLE
000202 000006 MOV $RTI, I¥ERRVEC+2 +SET UP DIRECT RTI ON TRAP
016234 000100 MOV $43 . J8LKVEC :L0AD INTERRUPT VECTOR
000300 000102 MOV 300, J4LKVEC+2 :SET PRIORITY LEVEL 6 ON INT.
SEV :SET TIME OUT INDICATOR
000100 177546 8IS 100, 28LKS :SET INTERRUPT ENASLE
8vS ) :SKIP PRIORITY ARBITRATION TEST
:BELOW IF NO KWll-L
:ROUTINE TO CHECK PRIQRITY ARBITRATION LOGIC
THE BELOW TES. WILL INMIBIT INTERRUPTS ON LEVEL & AND ABOVE (LOCKING
:0UT THE LINE CLOCK) AND THEN SET UP THE TTY TO INTERRUPT. NEXT THE
:PRIORITY LEVEL WILL BE SET TO O ALLOWING INTERRUPTS IN WHICH CASE
:THE LINE CLOCK (AT LEVEL &) SHOULD INTERRUPT BEFORE THE TTY (AT LEVEL 4.
000020 177776 BITB  #20,d8PSW sCHECK IF °T’ BIT IS SET
BNE 13 sD0_NOT DO TEST IF SET
000300 177776 MOVE 8300, J#PSW $SET PRIORITY LEVEL = &
000084 MOV J8TPVEC, (PC)+ sSAVE TTY INTERRJPT VECTOR
18: LMORD O : CONTRINS CURRENT TTY VECTOR
177564 7578 asrps :CHECK IF RERDY
BPL :WAIT FOR TTY TO BECOME RERDY
016204 00ODEY MOV oes ANTPVEC :SET NEW VECTOR
BS: INC (PC)+ +STALL WAITING FOR LINE CLOCK
JMORD O :T0 RE READY
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CIAMCF.PLL
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Ty NUIOMNVVIY  TUT) e
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£0NO

W  INI——0)
£ OLrocoo
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16240
gleg42

016246
016250
Ols2S4
016256
0le262
0le2bh

816270
015276

0
0
0
0
g
C
g
C
3
Ci
0

oooom
L L L.
nriLw
Lo
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00S037

000240
00s037
005046
0le746
000002
012706

032727
001374
105737
100020
016702
004767
glz2702
012703

000002

016210
177776

177732

778
016242
162536

000006

177776
Oleat4
000603
030100
177570

162466
163012
001664
001702

001672
000100
003610
009340
162412
175662
016574

000060
162366

016564
000016
000040
016560
000C20

000002
00000s
002230

000100

000064
000100

177564

016060
177564
000024
000026

162400

g0lieaz

g0llee
000016

28:
: BEFCRE
38:

43:

cs:

END:
END!:

18:

cs:

33:
RTIL:
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BNE 69
MOV 3%, I8LKVEC +SET LI CK YECTOR
CLRB 8PS ,SET PR F / LEVEL O
'ERROR! =1 ER TTY INTERARUPTED
THE LINE CLOCK OR BOTH FAILED TO INTERRUPT

;EXIT TEST
:RESTORE "TY VECTOR
sSET_LINE CLOCK VECTOR

BR 5§
MOV 18 aeTPVEC
MOV 045 RLKVEC

CLRB sPS5U *RESTORE FRIORITY LEVEL G

MOV oss (SP) 'SET RETURN ADDRESS TJ 58 BELOW

INC TICKS : INCREMENT TICK COUNT

RTI s RETURN

CLR J4ERRVEC+2 :RESTORE ERROR TRAP TO HALT AT &

NOP

CLR J4PSW CLEAR MODE BITS IN PSW

CLR -(SP) s CLEAR PSH

MOV $.+6,-(SP)

RTI :GO TO NEXT INST WITH PSW=0

MOV $KPTR,SP :SET KERNEL STACK PTR (NOT APPLICABLE
:FOR 11/20,11/05 CP'S)

BIT £100, 2aTPS :CHECK IF OUTPUT DEVICE IS BUSY

BNE .-5 : 1S AVAILABLE

TSTB  2#SLR :DELETE END OF PASS TYPE OUT IF SW7=0

BPL 13 :BRANCH IF SW7 IS DOWN

MOV ICNT R2 :GET PASS COUNT

JSR PC, $FORMO :G0 TO FORMAT ROUTINE

MOV #D1GITS+2,R2  :GET ASCII VALUES

MOV $PASSES, R3 :AND MOVE THEM INTO MESSAGE

MOV (R2)+, (R3)+

MOV (R2)+’ (R3)+

MOV #PASCNT,2aMSG  :PASS MESSAGE ADRS TO TELETYPE SERVICE
BIS 100, 2atPS :SET IE BIT

MOV sPDLN JPFVEC  ENABLE POWER FAIL TRAP

MOV 8340, J8PFVEC+2 :PRIORITY 7 ON POWER FAIL

INC ICNT
MOVB  OPT.CP,RO :GET CP TYPE

CHP PASTABIRD), ICNT CHECK IF END OF TEST

BNE 2% BRANCH IF NOT AT END

JMP DONE

ng ICNT R2 :GET PASS COUNT

BIC “PPQSS(U) R2  ;LIMIT PASS COUNT TO 0-6
CLR J81b ‘CLEAR T BIT TRAP ADDRESS

MOV sqo JNSCOPEF+2 :SET ITERATION COUNT = 4D
MOv . PSWAB?2),(SP, :PUSH NEXT PRSS PSW ON STACK

BIT %20, (SP) :WILL *T* BIT BE SET ON NEXT PASS?

BEQ 33 s BRANCH_IF NOT

MOV %2, J8SCOPEF+2  ;SET ITERATION COUNT = 2 FOR 'T* BIT
MOV RT 1, 2816 :SET 'T7 BIT TRAP_TO RETURN VIA 16

MOV #STARTZ,-(SP)  :RESART PROGRAM AT START2

RTI ;RESTART PROGRAM AT STARTZ WITH NEW PSW

: (FROM TABLE BELOW) NOTE: THE RTI IS
:CHANGED TC AN RTT IF NOT AN 11 05,11-20
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OO0 O00O0OOOCOO0000O00O0O00
HDGHMMHHHHH;HHHHHMH e
un
(13]

I o

016560
0ibsk2

016564
01esSeb

016570
018572

016574
016576

G137

000240
000137

003000
000020

177774
177774

£00377
Q00377

000002
00CCaz

005015
049514

044440

000200
177564

177772

177570
162500
000042

0G022eu

047514
044515

043511
044515

0s201e
Q42SeH
053116

177564

020127
037524

020110
037524

044510
gs2la3
045101

;ROUTINE TO SET UP MEMORY MANAGEMENT TO RELOCATE PROGRAM CODE ARBOVE 28K

DONE ; gag aggg,aarps :WAIT FOR TTY OUTPUT TO FINISH
ggga augps :NAIT FOR LAST CHARACTER TC BE PRINTED
CLR (PC)+
18: .WORD O
28: INC 1$ :DELAY WAITING FOR TELETYPE TO FINISH
BEEET 23 s TYPING CHARARCTER BEFORE ISSUING RESET
TSTE  JuSKR
BPL 3%
gagMSG PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
33: ggg aogelna - CHECK DDP/RCT11 MONITOR HOOK
RESET
LOGICQL:%EE PC, (R2) GO TO DOP/ACT11 MONITOR VIA 42
NOP
NOP
DONEl: JMP 24START3 :RESTART PROGRAM

; THE BELOW TABLE REPRESENTS THE 'NEW’ PSW SET BY THE PROGRAM ON

: SUCCESSIVE PASSES.

:NOTE THE BELOW TRABLE MAY BE MODIFIED TO CAUSE_THE PROGRAM TO RUN

: UNDER USER DEF INED PARAMETERS BY PATCHING IN THE DESIRED PASS_PARAMETER
:FOR EXAMPLE TO CAUSE THE PROGRAM TO RUN WITHOUT SETTING THE 'T' BIT

:IN ALL PASSES PATCH OUT THE 'T* BIT IN THE TABLE,
PSWTAB: 888838 ;ALL 11 FAMILY CP’S

s THE BELOW TABLE IS THE °'BIT MASK® USED TO DETERMINE THE INDEX VALUE
*NEEDED TO SET THE *NEW' PSW.
CPPRSS: 177774 :11/05
177774 :11/20

- THE BELOW TABLE REPRESENTS THOSE BITS IN THE CP WHICH CAN BE SET/CLEARED
PSWBIT: 000377 =11/05
000377 211720
. THE BELOH TABLE comrnrns THE 8 OF PASSES REQUIRED TO COMPLETE TEST
e R S G

: MESSAGES
MSGl:  .ASCIZ <15><12>’LOW LIMIT?’
MSG2:  .ASCIZ 'HIGH LIMIT?’

ILLTEST:.ASCIZ «<15><12>°THIS TEST INVALID FOR 11-40-11-45 PLERSE RUN DCGKC’<1S><12)
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030440
030455
050040
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027461
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000

0sl1117
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051501
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ENDMSG: .ASCIZ <1S>«<l12>* DZQKC DONE’<207>

.END
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DZGKCF.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
ADCB2  OOSEM 1946 14488

ADCSS 00537 1675  1677%

ADCBE 005082 1828 1829 1831w

ADCB? 006710 203 2037 2038 20408
ADCO  DOPcaY BE;7 858 859  gblid
aDci 003400 180 1081 1082 10844
ADC2 004374 1378 1380w

ADCS 005202 1602 1603  160SH

ADCE 005677 1773 1774 17764

ADc  00BE0Y 2000 2001 2003

ADDG 007376 2201 2202 2203 22054
ADC! 007602 2273 2274  ooree

ADDIA 010026 2356 2357 2358 23608
ADDIB 01004 2365 2366 2368w

aDD2 010432 o502 9503 25058

aDD3 011106 b6l  2BE3M

ADDE 011450 2758 2753  276ls

aDD7 012112 2870 2871 2872  287us
ASLB]  0O37He 1212 [213  [215#

ASLBIA 004166 1239 1300 1302w

ASLB3  0OS3EY 1669 1870  lb7c#

ASLBY  004B70 1483 1464 1485 1487w
ASLBe 006044 1820 1l 1@ 1824w
ASLB? 097006 2068 2069 2071w

ASLD 002646 901 902 903 904 906w
ASL1 003554 1193 1099 1i45 147w
ASL3 005116 1571 1572 1574

ASLY  OOWNBE 1910 1911 1912 1414#
ASLE  0OSeY2 1761 1762 17648

ASL7  00BY32 1997 1948  1950#

GSRBI 004036 1248 1250w

ASRBIA 0Q4OS2 1259 1255  1257%

ASRBZ 004634 1968 1463  1471%

ASRBEA OGYESE 1476 1477 14738

ASRES 005324 1650 1651 1653

SRBE  OOBLER 1860  18b1 18634

ASRE7 007024 2075 2076  2078%

ASRD 002674 915 916 917 919
ASR1I 003442 1100 1i01  1i02  1iDds
ASR2 004410 1389 1385 13874

ASR3 005102 1565 15678

ASRe 005524 1723 1784 17268

ASR?  ODEYEE 196] 1962 1364

BELL 001747 667 630N

B8ICE1 010220 2426 2427 2429

BICBIA 010242 2437  2440M

BICO 007310 2172 2173 2174 2176
8ICI 007724 2319 2320 23224

BI2 010522 53] 2532 2533 25354
BiC3 011120 bbb 2bbSH

BIC? 018570 30008 3002

BING? 012336 2935 2943 | i
BINl  0ICH00 2463 @472 2475 2478 2481 2484 2487 24923
BISBI 010206 2421  PyE3M

BISO 007266 2163 2164 21668

BIS0R 007344 2190 21328
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(1)
-

comM?
CPCHK
CPPARSS
DBINB7
DBIN?
DORTA

DDRTAB
DECBI
CECBIA

007712
010460
01056¢
012530
010176
010736
011270

004276
00SS10
006556
Ci4204
016564
012332
011746
011312

011742
003770
004120

2313
2515
2549

23lbs
25524

g4igs
26074

22934

25454

MARCYL1l 27(732)

784

7974
8054
820%

831

21308

22854
23304

851

2977 %
2855
2743

2810

785

8334

8534

2978%
2861 *
2747

2814#*

NOb

21-APR-76

786 787
2979 2983+
2869%  2876%
c748 2751
2815 2819

7894

2990
c880#
2752

c826#

13:33 PAGE 80

2991% 2998% 3000
2884
2757%  27b4x  2771#

3001 %

e

¥

27rS%
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Sl CRISS REFERENCE TRBLE -- USER SYMBOLS :

SECB2  COWTOS 1430 1491 14338

REISS  Olsydz 1698 1700w

CELBF3 036214 1872 B3 1674 18TEe

¥ e %60 3063  Z365e )

35 00Eke g4 g5 g 877 8798

SEx1.  £033e0 i19%3 1078

DEXlA G236 171 1103

DE.e  CON4WM 3401 1402 14048

R BoSIn IS8 1579 1380 15828

SEE 0Sede 1767 178 [770s

BECT  DORNSO 1354 1955  135a

CIal7s 001682 32 &35 B3 €4S BSl BBl  67Bs 3817

DI37AB Ooib £]3 &

SiSeLR= [TherD yCos  Toe

BONE H18966 3933 3gWrw 3848

BSNEL  D16554 3BE]  38eTs _

ENTVEC= £I023C 3B3s  Poo» 3253 3260+ 326le 3263+ 3300¢  330is

EMT1. 013°24 3260 32688 - - i

ENTIR  D19004 33¢g 3972 3e73 276 3277 328! 3282 3286 32we 3EYT 3232

EMT1C  DINC10 3266 32948

ENTIS 814022 2E 2 22998

B~ C1E246 35038 N

ENDMSS 016720 385C 3907

ENCI 318250 38558

ERROR  D0I&:2 228 768

ERRPC  D017ET E43  &33s

ERFFCO  DC17E1 Esq  _85s  _ . N

ERREC= S20004 373 93¢ 500 740 74ie TB4e  3015¢  30Ie* 3017 305Te 3343+

) 3383 2423+ 3975k 37N 2800+

FRCTWR 0010 E1is 5:2 551 654  &56  Troe  178@ 1313+ 2T 2793 232
2358 2333 31 30le 3140 3152 3160 35 319 Ji§ 3D
3982 3930 301 3734

FORXOR CO07MC 433 517

FPEVEC= LoC24M 3858 -

FREIAC OCIDIC SiSs  S4& Ty 1909 2574 2923 3ITs

FRET™E D313: Eitg 554 49 7Eps

GSTET  QO3IEC 12188

HT = 109300 Gi8s Se4+  7B9 797 e0S Bl 820 833 43§53 skl
ee§ 83 906  9j2 918 9% 9 9%  9es 97 383
1015 1030 1068 1075 1084 1091 1687 1109  1ill 111§ 1i38
1147 153 116l 1ie8 1173 1181 D187 1203 1303 1315 133]
17~ 280 1257 126l 1268 1273 1280 1387 1393 1387 1302
! 1321 1338 1343 1350 1357 1363 138 1372 1380 1367
189, + 1408 1814 1418 1421 1440 1444 1448 1456 464 1871
v33 1499 1585  isi0 1508  1S2] 1529 1533 1536  ISS4 156l
.582  icg@ 1594 1899 1605  16I2  iBI8  1g42 169 1883  1BSd
1677 1§64  16@@ 1694 1700 1714 i730 1726 1734 lt42 1798
1770 1776 176C 1783 1797 1802 1808  i@l; 1824 1831 1338
187 1863 1863 1876  188] 1887 1993 1935 1952 1980 1957
1379 13985 1992 19% 2003 2008 20i5 2032 2040 209 2083
3d7. 2678 208+ 2090 2098  @lor ALl Zl2l 213 2138 253
2176 2194 2192 213 2205 2210 g1y 228  22M 2339 23%3
2876 g8 2293 2302 2309 23l 2322 2330 @3l 2398 2353
2373 23% o407 WIS g423 2423 @434 gwe0 2432 3508 512
3638 E45  g552  poo@  oSE  e5c3 2830 2594 2eC0 380 3613
3654 3257 2BR3  3EE8  gEr3  er0s  Zr08  atie Rl I3

m

'

v
i )
mey
() )

»




Seehl=F BASIC 11 FRMILY INSTRUCTICON EMER.

CO7

MACYLl 27(732) 21-APR-7t6 1i3:33 PRGE 8¢

DIKIF.P1L RIS REFERENCE TRBLE -- USER SYMBOLS
81 e &4 79
3866 29ty 2grg  Zes2
3025 3027 03 363!
76 3085 AN 3128
36> 3292 3233 330%e
kS I

ICNT__ 09:0C0 £)8s 633 T3+ 76k

I_LTES Q1gE31 333 385

:NCBi  QC3rpd 1184 1196 1197s

INCBE  DONTT .~ 1835 1SR 1527 1529

INCB3 005339 1655 1558w

INGGB  0DBOZE 1815 1Bics

INCEBA 006176 1966 1867 18698

INCE? 006 3% 2057 2059

ING 002608 383 88y 885  8sp

IND 0047w 1118 1116 117 11ISs

ING 025170 1557 1539

INGY 004326 184 1355 1357 _

INE 305820 1782 1783 1784  17%:e

INC?_ DOEBIE 3006 2008s

I0TvEC= CGCS02C T8 3230% 3238+ 3243%

1671 QI3kaY 3237 3244

1CT1A Q13632 3243 3247w

13718 013698 353 3249 2250 3233

Sl 2i30sE EIong S lory- SR o B oy 1

3 213122 391 3095

P4 013160 319F 3iioe

™S 013224 335 3i3%

MPE Di3ewd 31378

Ip7 013302 31488

JeRTST 513306 31528

JSR1 0i3370 3169 3.6l 364 3185

JERIA 013372 3162 3i75w

JSR3  OI3MSE 3186 3193 31978

JER3A  OI34E0 3187 3193

J5R4 01353 3208 3210 3!l 3212

ISPen 0133k 3308 3022w

JSREA  012E70 326 32348

KPTR = 0000 qaCes 4 737 3468

KWll ~ DIED7D a7eb  3764s

LKE = 177546 3938 3768*

CKVEC = 00010C 3838 3765+  37eee 3789

LOGICA D1ES44 437 38638

BB = 177816 452y

PS = 177814 4Gls

LSTMEM 002140 857 7478 748%  7El%

WMVES = DO02SO 3868

MOVEL  01013¢ 2330 2391 2392 2393

Mevg~ 037120 04 2105 210%s

#v0A 007150 2119 2121w

W3¢l 010012 3381 2353

mv?  G1Ed16 47 2B4AN

MG CIEDED J740%  374] 3750 37SE

M5 SIEECD 723 2891w

MELZ  Dleelf 788 3594w

-k 2805 €839  gBi2 e8l”
2386 2970 2975 e98l 2985
3933 30.5 3037 3033 2041
3137 3148 3173 3197 3207 -~
3316 3318 3321 3325 33358
36C8 3621 3628 3636 3E4e
3347 3815 3825+« 2827 38T
E88e

3254* 3255 3306+ 3330  3332#

3186 3187 3173

3216 3219

3803

3795+

23568

37588 3821+

o Lo
JITU— £ D

WL NN
L DI L

3333

33+

WLHJIW LI

33322

3453+




D.Qk LRl
N 000010

385 00132
NESB?  OC~C40
NEsS 002626
NEG!  0C3620

32 004350
NEsS 09514
NEGE  DB554M
NEGr  00B
NOLL = 000090
NOLLS ~ 016084
JRERR_  012E16

PCWN 023613

PIRQ = 172772
PZRVEC= 0CO24C
PRTYY = 025200
FRTYE = 000300
FRTY? = D22340
PSW = 77776

OcohC=F BRSIC 11 FAMILY INSTRUCTION EXER.
cROSS REFERENCE TRBLE -- USER SYMBOLS

> p—spu — U+ b P~
O — 000Uty
~J)0 O LOwWwUoOIrv
JOfua U .Le—Uhe—
[ = - L X B ¥ |

730#
3391

75%
232}
se

0
et

3375
3058

1203a
1482

8STs

17348

3339

3364+

14E4s

MRCYL! 27(732)

3483

3489+«

DO7

21-APR-76
3486 3556
46b# 478%
B28# 630#*
E60# Bb3*
1059 1179
1921 c023
2685 2835
2307 2908
3003 3063
335S8* 3368
3480 3494+
3752% 3757
1038+ 3240
379C» 3736#
J480»  353S»

3859

3263
3805+

13:33 PAGE B3
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3355

3384

3395+
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P e

coeho=F BRSIC i1 FAMILY INSTRUCTION EXER. MRCYL1 27(732) 21-APR-7¢ 13:33 PAGE B4

DK F.PLL CROSS REFERENCE TABLE -- USER SYMBOLS
ROLB3  DQSMHL0 1681 1682 16848
ROLBS  OQE146 1864 1855  1857s
ROLBER J0534e 1884 1885 18878
ROLB?  QC0C056 2088 2089 20Sle
oLD 002860 309 910 9128
Roui Ca3414 1087 1088 1083 1CS1s
ROLIR 003426 1099 1095 1097+
ROL3  00S216 1609 1619  16l2e
ROLY  DOMMM 1391 1392 13%s
ROLE QOS2 1710 1711 1712 17148
ROL. 006634 e0le 8013  2015s
RORBI OO0 1232 1233 1235w
RORBIR 004074 1265 1266 1268s
ROREY 004802 1462 453 1454  [4Ses
RORSS 008352 1662 1663  1BEY  1&EGs
RORBS 006100 1835 1836  1838s
RORBT 00674z 2050 205!  2053s
RORD Q02544 965 85 867 8&8 aros
RORI 203344 1065 1065  1Cu8s
RCRIA 003456 1197 1108 1109 lills
g 004312 1347 1248 1350
RORS  (£0SC7C 1S58  ]S89  1Sh!s
RORE  00SSed 1738 173 1740 17428
ROR? 006506 1369 1870  1372s
RTI! Q16464 3839 384ls
RO =3020CC J4Ss  S4bx  SW7 553 60 562 565 572 SP3x 578 S79%  607¢  Glts
636 ~00x 70l 702 711 212 19 723 731% 2% 743 795% 745
Toex 772 7Y 775% e 777 827% 837 947%  @55% 8B4+  973x  983»
892 300 908+  9l4x  922»  929%  329% 938  940¢ 34! 353 Jplr 353
Sp4% 9B 972 1027x 1028 1039 1044 1423 1430 1432%  154Ex  ISHS 1623
1630 1633  1E34% IB3S  1636x 1706 707 1781 1787 1788+ 1907 1928 Q323
1310%  1911¥ 1912  1921» 1922 1923 1934 1328 1S+ 1327 1928  1S23% 1930«
2019  2020¢ 2021 2022 2103* 2109  21li 2132 2162 2188 217, 2178 2180
2182 219 2189  2206# 2207 2208 2212 2213 2214 2215 2217  2623» 2623
2824 2826 2628 2639 2630  cedl 2685 25886 2537 2630  g2p92 2834 2835
2697  276S¢  27v 27ro% 2785 2835+ 2836 2937 2839 2841 2842 2891 239
2899 2900 2927 2928 2329  2330x 293lx 2332 2943+ 2344 2945e  2346% 234’
2948  2943%+ 2950 23S's 2359 2960% 3CE3»  3064* 3066  3083x 2085k 3032 3933
3099 3108 3168  31°-  31gs  31g7 317k 3185+ 318Ex  3234% 3328 3229 154 *
3294 3297 3951 35, ¢ 3270  327l¥  3276#¢  2280%  32849r  3389¢ 33§ 32T 3313a
3322 2323 3350 3363+ 33%H+  33S\x 3359 33TS» 3376 33T 3378 33T9x 3390
J423¢  3432% 448+ 3458 3JME3  3SSEx 385 30Ble 3563 3EI3r 318 Je2b 384D
\ 3650  3B63*  3BE4* 3665k 3pkb* 3675+ 3676 3680 3683 3gger 387
R:  =.000001 2468 499% SO €2? 528 S4Cx  BO4*  Blix  613x 732 778 1029 1028+
1029 1045 1053+ (913 2023  2B2.+ 2622  2333% 2343+ 338Ix  34890x  3IT3C#
R:0  =%0000CO 3538
RI!  =%000001 3548
Rl2  =%000002 2SSy
R:3  =%000002 KISy
RIS =%000004 3578
p.€  =x00000S 3588
Re  =x000002 3478 548 (1s) 852 ES4#  55% 553%  Sg&2 67 604 60S*  £O9*  533»
639+ &40 B48x  BCox 653 BS6*  733%# 341 F42r N3 352 3 Tl
Q74¢  1002% 1003% 1J04  1006» 1007+« 1009» 1029¢ 1030 1046  1053% 1060»  10bl»
1064# 107e# 1079+ 1086+ 1093+  1099%  110e#  Ill4%  1131x  1129%  1137%  1142» 1143
1166 1ig4s 1170 [430%  J431%  [443»  1459%  [473x  I47S» 1489%  1501* 1512 1Si9

———— et ——



FO7

ooekC=F BRSIC 11 FRMILY INSTRUCTION EXER. MACY]! 27(732) 21-APR-78 13:33 PAGE BS

DoOKCF.PLL CROSS REFERENCE TABLE -- USER SYMBO' S
1831 1534 1626% 1627 1628 1629 1631 1632
1544 1&85* 1&58* 15?4* 1686# 153&* 1697 1898+
S109% gllils 2118 glds gl3g* 2133 2134 0135+
2149 2154 2156 clb0* 2le2x 2214¢ 2217 2383+
2400» 2404 g4ld g4l gus g43l%  g432 g43b#
246lx 2462 c4b3x  24ESE b7 e468 2479 2480
2sgbr 2530 2537 2538 2SHl 2S48 2556 2580#
2574 2karx  2631% 2637 2b43x  2B4S 652 2685
2r3b £.93% 27T 2837% 2838 2839« 2840 29]9#
3022% 3024 3026 3028 3030x 3032 3034*  3036#
3097%  3101x  3106x% 3l2l%  31a4* 3]32x 3135¢  3l42*
3i68%  3179» 3134 3185 32i3%  3214%  32]5 3337%
3438*  3440%  3442x 3448 3481¥ 3482  3485¥ 3491
3572 3576 3580%  3b606*  2B4E* 3647 3849 3676
3815# 3817  3B1% 3820 3830% 383l% 3832% 3860

R3 =%000003 3488 SE0# S&0 EQ3* 606« Ei0% 615+ 734#
973 3S.x  1004* 1008 i0il*  1030%  1C3l 1047
1211%  1217% l224*  i23ix lg244s  [27E¥  1283% 1298+
1843  1S44%  |S4Sx S4B 1547 1543¢ 1543 .55¢2
2118% 2125 2133% 2134x 2136 clegx 2l71x  2188#
2223 2ga2d 2225 c2dl cesl 2cbb® 226 ¢ 2269%
2305% g307 2312 c318 2325 233°% 2334* 2335
2363 c3b4 c409% g41lx  gyl2 245_¢# 2451 2452
S473x ad4T4 ci7br 2477 24£8 2487 24935 2582
2536 2603 cbld 2630 2632% 2687% 1388 cb89
2703« 2709 2710  2711%  271S%  2rlex _TIT 2719
2840 2841 cB84z*  2354%  2963* 3003 3012 3013*

3078% 328} 3082¢ 3083 3084% 3085 3085 3083
3123 3127 3190% 313lx 2182 3201* 3204 3205
3434 35C3 JSCS*  3571% 357 3577+«  3599% 3807

3ecH 3830 3E3lx 3832 o534 3Eig* 3819% 3820%
RY =/7000004 3498 S48 SYIx S55% S57 622% T35% 4%
983 100S* 1013# 1C31x 1032 1048 1181  1182#
1246  1252%  1253# 1259 1264 1271% 1239 1235
1360 1370%  13B3% 1330« J406%  1438% 1416 1418
1608%  161Sx  2i78% 217%9» 2180 2181x Z218¢ 2135%
co24¥ ggoby 2226 2230% 2231k 2232 2236% 2237
225cx 2253 cco3x 22bM 2255 2266 227dx  2272%
2313 2212¢ 23i8% 2325 2335% 2335% 2337x 2344
22?71 c448x  2449% 2450 2460% 2470 247l 247
2435 2586 2587  2508*  2592% 2596 2503 2610%
cESbx  g2RSI7x  2700¢ 270l 2702 2703 2’10 271!
2725 2794% 2795 29SS+  2964x  3098% 3088 3133
3171 317S» 3178 318! 3i84+ 3192 3183 3200
23503 3551» 3553 3569%  3570% 3571 S7ex 3577
RE =%0C00CS 3504 S47 S49 E6S £97% 7CEx 707% 70S*»
723 736% 7S4% 759% Q4?7 948 949 Q32
1049 1329# 1330+ 1334 '340% 1365  I37S% 1 3T7H
1429 1436% 1445+ I4S1x  ,4B7R  1482¥ 1495+ 1577
1680%  1691% 2147% 2149 21S4* 2156 2380* 2381
c402* 2404 c4lex 2414 2420* 242S» 2432 2436
c467%  24€8 o877 2482% 2483 2490  2496x 2497
2530 2533¢ 2539% 254l cS48%  2SCS4x 2556 2556
cte? 2637%  2BNM4#*  264S» 2652 2bEs 2eb0x  2665H
2736% 2797% 29S56% 296Sx  3152+¢# 3164 3157 3160

3180+ 3iBls  218M 3195 3200+

WUy
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m
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OSSKC-F BRSIC 11 FAMILY INSTRUCTION EXER.
CROSS REFERENCE TRBLE -- USER SYMBOLS

DIGKCF.PlL

53081 003730 1206 1207
S3(83 005430 1692  1694s
SBCBY  0OYr1Y 1996 1497
SBcBe  00ROGR 1908 180¢
SBCB?  DOEE7D 2028 2029
S8:0 002710 923 94
SBCI 003510 1122 1i23
SBC1R D352k 1130 1131
B 005232 1616 1bige
Bk DOSROC I74E  174E
387 DOB4I2 1333 1340
SBINGT 012322 29368 2967«
ZEINT  Dilrad 2830s 2845k
SSIFE = 104000 419¢ 821
2033 2220
2317 3005
SIOPEA  0DIOLE 21y r&7
SCOPES 001046 So7s 538
SCOPEC 001102 o6 534
SCOPED 001114 S37¢ 539
SCOPEE 001126 535 S0
SCOPEF 001135 5338 3834
SOATA 011310 27328  273gH
2775 2776k
SDATAB 011740 2793+ 2800+
§LR = 177774 390w
SF =.000006 3BIs 47
464 465
579 583
352 953
1049  1052%
3170 3131
3391 3390+

3895 3599
3831 3634
3806+ 3807
SPCHK 015372 36138
= 177572 3388
START  £02066 4G]  4pe
STARTL 002160 442 7514
START? 00230 7648 3840
START3 (00224 443
ETATUS 001714 47  BB4s
STKPTR= 000500 josw 78S
SUBD 007136 2112 2113
SUBI 907660 2233 2300
SUBlA (7766 2338 2339
SUBIB 017702 345 234
SUB2 010475 3521 252
§UBZA 010616 2563  Poed
g3 011032 2638 2639
B3R  CI10E4 2646 2E47
g6 011470 2765 27674
jB7  Dl20te 2862 2863

1209

MRCYLl 27(732)

2032

11268
1134

23ve

2740%
2778
2803

Y49%

499

S83#
1020%
2910
3229
3394#
3423%
3546#*
3602%
3640
3835*

3867
3422

2866

2979
2861
1174
2493
Ja"\u

2741 #
2781#
2807

4S0*

COl*

€3S
1021
2911
3259+
3395#
3435
3547%
3604*
3b44%
3836

3457

GO7

274b*
2782
2810

YS1x
522
628
1034+
29l %
3300
3400*
3437
3550*
3605
3645*
3840*

3474

2987 %
2869
14ee
2576
3302

21-APR-76 13:33 PAGE 8B

2748
2815

453%

g40

E365*
1037%
29k3
3326
3404
3457x
3584#
3610%
3549

2993
2880
1819
2674
3476

2752
2825

459
7o%
73T
1044»
2964
3327
3412%
3468*
3586+
3613
3e5!

460
573
75T %
13%.
2965
3386%*
3413
3469%
3587*
3616%
3554»

2763*»

451

o744

Q49
1046%
3052
3387
41Y4%
3471%
3592
3619
3655#

3003

1897
2822
3638

2764

452

S7TE#

350+#
1047%
30S3%
3388
3915%
3472
3593x
3623#%
3555




CoKC-F BRSIC 11 _FAMILY INSTRUCTION EXER. MACYLl 27(732)

DZ@KCF . P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

SWAB0 002726 930 931 932 934

SaASL 004134 1284 1285 1257w

SWABa 004340 1361 1363

SWRBY  O04-E0 1519 15318

SWABS 0052026 13°9  188is

SWAST 008540 1983  1985s

SR = [7067 393 525 530 53 53

T = jpogeq 37

TBITVE= £O00IY 375¢ 3550  3585%  35e@%  3583%

TIEKS 000776 SOEe 3799

TKE = 177562 395¢ 700

TKE = 177580 3998 698 .

T3 = 177568 397¢  S95x  70ux  TIlx  3T41x

IPS_ = 177564 3%s 893 373 342 A4

TPVEC = CDODEM 3824 3738 3,39 3780 3795k

TRAFVE= 000034 3BIs 7eS* 7B9x 3206 3307%

TRAP1  D14112 2307 33208

TRAPIC 14136 3313 33308

TRIVEC= 00G01Y 3768

TSTBI 004146 1290 1291  1293#

T5782  0Q4736 1508  1SiCs

TSTB2A 004746 1513 15158

T5TB6 005754 1793 179% 1795 1797%

TST2  D02u4BM B8 839 B40 B4l 843w

1571 00380 1167 1158 1159  1lels

1572 00%266 1335 133 1338

75T6  00825E 1830 183l  1833s

TTYCHK G15734 3734

UBME 006282 787 1789% 1792 1800 1804
1859x  18EG# 1B7I¥ 1878%  1883x

LBREAK= 177770 3324 53os

UB7 011754 2824  2B3cH

UM 005450 17058 [709% 1716%  1722% 1729

Ua?  0GB332 19188

L7 006336 13;6  1921%

v = 000002 3649

Z = 00oooN 36C8

SCRLF 0017 898 715 3753

SFILLS 001002 098 586

SFORMD 001330 BO08 634 B4l 643 657

SRESTR 000240 4538 BI18  Bb3

$SAVR 000214 4i7s B0l 632

. = 016737 43 4388 G40 469 490w
776 788 796 804  B8il
8% 905 911  89[8 925
1057 1067 1074 1083 1090
1152 1ie0 16?7 1172 1i77
124 1249 1286 1280 1267
1317 1320 135 1337 1342
1397 1403 1407 1413 1417
478 1486 1492  [498  150M
1560 1566 1573  ls@l 1587
1652 1687  1B&5  1b7l  1b76
17491 1747 1755 1763 1763
1830 1837 1843  IBSD 1886
1934 1341 1943  [986 1963

HO7

21~APR-76

544

3755%

TH7 %
3794 *
3308*

=)

13:33 PAGE 87

bee

3783
3310%

1813
18364

1744+

b2k

3811
3330%

1819

1751%

O OO U L WIUMn)»— O U
O ~I000NVWOTCCOO—0 L O
LMW OOV LOUITUW

Pt Bt Pt Pt et et Pt Pt P Pt s

be4

38cex
3331*

:Bevr

1758%

= 0t e b e e Bt B e e B
J0a0 -~ IO UYL WO+
SO OO~ LD Or-
— OO0 DWW~V

£e8

3847

1834

1TBO*

- e pe

DWW ~ITUN L WMfusr—
DO+ £ IO
UIPe— WU ~Je—-0 LN

0= Pt Pt s P—= P—a p—s

3813

3849

1940%

1756%

~JOMNWWaoIr
DO O WD

QW -0 U L WINU~— O g
O DO WU

TU s ps pa s s s o ps s =
v ~JoNUIN

3856

1847 %

1772%

1853%




PRINT

8

(80

[ ]

2

()

v

< =F BASIC 11 _FAMILY INSTR
0 F.PL

CROSS REFEREN

UCTI
CET

MRCYLl 27(732)

RBLE -- USER SYMBOLS

ON EXER.
2033 2045
2129  21¥7
2238 2242
2349 23w?
2433 2439
8872 2579
b7 2704
79 2783
2877 288l
3048 3067
3230 3245
3559 3573
3807  38l2
5728  b37
3752 3358

20s¢e
2157

107

21-APR-7b
g0eH 2070
2i7S 2183
2eb0 2275
2367 2372
2504 eSll
2599 2606
2720 2726
2811 2816
2931 2369
3079 3087
3291 3298
3635 3641
E4E 6E0

13:33 PAGE 88

2090

3584
686




JO7

DCQKC-F BRSIC 11 FRAMILY INSTRUCTION EXER. MACYLl 27(732) ~l-APR-76 13:33 PRAGE 90
DIOKCF.P11 CROSS REFERENCE TARBLE -- MACRO NAMES

FORMARY N28a b4 b4l 649 657 3816
GETDAT 4358 6932

AW1IL 430
PRINT 3g§g' 482 837 g4 b4y b46 650 658 bed bEb 714 751 757 3388

RELOCA 4324 770 1905 2925 3373
RELOCB 433s 1898 2919 3337 3726
RELOCC 4348 S43

RESTOR 4o4s 618 bbe

SAVE 422 600 632

SCoPY 42]s 518




DQRC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.P1L

RDC
RO

ROD

ASL

ASLB
ASR
ASRB
BCC

8CS

BEG

o
O
—AM

-4 4N VIO Or+
L4

O oW oo
4 b4 X

w

towm
b=
om

r
wn

o
=xr
> —4

856

MACYL]l 27(732)

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

1079
1246
574
27?7
3118
3395
603
1570
3438
1298

UMY b= p—

1137
1442

986
2869
2140
3429

720
1760
3440
148¢

1377
1345
1788
2836
3154
3437

721
1346
3942
1668

979
1467

874
1171
1397
1650
1856
2075
2390
2847

838
1284

1356
1566

1601
1674
1899
290!
3170
3472

722
2135
3580
1819
1007
1475

893
1200
1410
1656
1872
2088
2415
2862

855
1290
1675
1383
2765

655
1103
1337
1535
1368
2194
2351
2544
2766
2980
3317
3027

911

887

2318
2486

952
3444
2467

SHY
3736
2480

878
1094
852
304
1362
1573

1772
1813
a2l34
2908
3178
3482

300

1998
1827
2200
€920
3181
3485

42
2740
3747
2398
1383
1859

915
lele
1452
1669
1939
2150
2426
2992

KO7
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3036
2355
29e4
3238
3547

948
2763

3270
2364
296Ss
326l
3587

993
2776

3234
2370
3C16
3308
3595

2850

2868

1073
1277

3030
2548

3034
2541

2903

1195
1455
1687

2501
3022
3322
3645
1041
30eH

3744

1087
1305
1578
1767
2Jes
2230
2543
3285

1130
1476
1805
2299

955
1241
1462
1712
2070
2e48
2469
267
285¢
3147
3554
3837

3576
3000
2643
2652

2qll

e e
~).Efu
— 30
DO

2748
2968

1267
1486
1735

12
1834
ITHl




D2QKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DIGKCF.PLI

BNE 421

BPFL sS4

ER 517

BvC 801

BVS

cce 780

CLS 705
CLN 1155
CLR 478

CLRB 1295
CLRD 3044
CLRF 3028
CLY 872
CLZ 826
P 557

cMpPB €83
com 847

1763
1878

1779
1391
2340
2858

S45

903
1227
2478
3186
3751

633
1307
1769
2393
3814

603
1895

1149
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CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

1812 1830 1837 1843 18
1395 2007 ed3l e04S 20
2352 2367 2406 c4ee €S
2865 2881 3226 3282 33
Sse S6b S77

917 932 973 1010 1012
1256 1447 1664 1795 1822
2484 2487 2575 2718 2720
3193 3211 3216 3250 3296
3779 3788 3812 3828 3848
793 851 868 886 1066
1349 1403 1463 1478 1492
1796 1823 1850 1971 2002
2428 2599 2760 2873 3074

709 724 744 750 1043
1816 2144 2260 c377 442
3063 3079 3087 3089 3100
3187 3202 3203 3208 322e

3506 3746 3754 3793
894 902 916 994 1081

1826 3156 3278

3228 3404 3458 3463 3503
2432 474 e47? 2483 €571
1340 1531 1716 1388 2179

Qv — 00— oo
(s alVolpiafeplialj})

3283

357¢

2596
3750
218l

1875
2077
2534

bl7
1040
2128
2786
3462

1090

1177
2blb

nnM Le—- fur—
(aJValgtleplom RN oy o]

= GINUNU = == = G T 04 pe e W)
W O—OUN—0DOD WL

n NoWoOoOOWr—
a0 0000 DU

n

1880
cd30
255!

627
1CY2

3802

w
w
L0 OOUTUIWD +—
WA 30 —UDe—- 0

Ut ps s poe N)r—pap—
O~ L O OU—

1943
2157
2533

713
1089
2174
3107
3633

1133
1665
2204
3287

1325
e84
3131
3409

1144
1565
1885
2753

1190
1411
1718
1355
ele?
2tld

1952

742
1924
2391
3364
3806
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comMB
DEC
DECB
EMT
HALT
INC

INCB
107

JMP
JSR

MFPD
MOV

MovB

NEG
NEGB
NCP

RESET

ROLB
ROR

{
CROSS |
2527

INSTRUCTION
REFERENCE
2533 2555
143 1639
6l 873
12583 1271
624 670
964 981
2i43 2193
3146 3185
1318 1473
3623
3439
3086 3105
S50 601
E63  BEG
2858 3863
W3 447
465 466
550 553
B30 £33
765 766
%8 97
1035 1037
1427 1429
1898 1900
2118 2132
2063 226k
2537 2538
2E87 2688
c7q4 2795
2927 2929
3003 3013
3117 3113
3224 3237
3333 3343
3332 3393
357 34968
3543 3546
3593 3606
3728 3735
3809 3815
3860
535  B1Y4
2585 2587
3741 3755
1164 1365
1696 1847
101 2904
3710 3711
3804  38EM
908 90
1680 1853
371 1006

MO7
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ION EXER.
TABLE -- PERMANENT SYMBOLS

2561 2658 2670 2777 2781

1840 2042 2096 2245 2386
972 1009 1072 1170 1400
1276 1489 1697 1871 clbl

3370

1011 1013 1026 1114 1182
2270 2385 269l 2636 2796
3505 3604 3677 3757 3786
15e4 1655 1811 1865 2055

3123 3134 3144 3829 3867
618 632 634 637 b4l
714 752 754 757 759

448 449 450 451 45¢
471 475 Y77 493 499
S5Y4 559 567 568 572
635 636 639 648 652
767 768 769 772 774
992 1004 1008 1020 1021
1044 1045 1046 1047 1048
1430 1543 1546 1548 1549
1807 1309 1910 1912 1813

3088

2431
1577
2401

1353
2947
3799
2093

b42
3157

3101

3269
1766
2485

3i2l

1853
2977

1536
2378
3853
22ese

3132

3280

1614
3014

2394

3142

1634
3030

2473

3244
2411

31es

3832
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DIQKCF.PL1 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

RORB 1831 1gb4 1451 1661 1834 2049 2400 2402 c48e 3001 3271

RTI 493 503 533 625 671 727 3054 3e4E 3293 3328 3343 3396 3449 3454 3473
3502 3548 3568 3588 3596 3657 3748 3759 3764 3800 3808 3841

RTS S80 S35 &ég 717 3163 3189 3218 3233 3451

SBC 822 112l 1129 139% 1615 1744 1938 3353 3356

SBCB 1205 1316 1495 1691 1804 2027

SCC 825 835 871 890 921 939 1223 128¢ 1332 1434 1458 1474 1823 1576 1679
1708 1728 1736 1790 1931 1937 1944 1938 2034 gl0e 2148 216l 2189 2278 2ee7
2295 2343 2388 2518 25e8 2635 3019 3065 3155 3205 3678 3688

SEC 434 808 855 863 899 370 1063 1071 1078 1113 i1e8 1136 1141 1185 1263
1875 1315 1359 1374 1376 1450 1517 1556 1690 1758 1810 1833 2026 2198 23ll
2333 2410 2413 2457 2b02 2664 2699 2798 2844 3239 3264 3279 3311 3351 3354

SEN 792 2le4 2306 2413 3232 3309

SEV 800 846 1163 1382 1389 1450 1481 1530 1648 1846 1959 1967 1974 1987 2026

- 2086 2110 cled 2271 231l 2324 2413 2500 2507 2540 2547 3262 3767

SEZ 815 845 1481 3264 3313 _

SuB 529 S49 656 745 748 776 1060 1180 1328 1428 1S 4 1911 2lll 2238 2337
5833 2520 2562 2637 2645 2764 2772 286l 2907 2913 29.1 3020 3032 3038 3379

SkAB 929 1283 1310 1380 1518 1686 1778 1878 1982 1334 2305 2310 2997

TRAP 418 3314 3335

15T 435 551 578 622 b4 653 654 668 716 743 773 837 988 937 1156

1334 1547 1552 1627 1528 1631 1632 1889 1908 1922 1823 1827 1328 1933 2019
2021 2852 2264 2371 2381 244E 2583 2629 2689 2b34 2328 2348 3003 3012 3040
3081 3092 3104 3116 3126 3158 3134 3217 o-al 3297 3347 3352 3376 3403 3553

3559 3624

TSTB 593 638 1283 1807 1Sle 1644 1792 1800 2438 2897 2355 3461 3742 3783 3813
3849 3856

WRIT . 3745

.ABS 340

.ASCII 680 £8l
.ASCIZ 486 678 682 683 684 685 689 630 3760 3891 3894 3897 3907

.EVEN 691 3761
.LIST 339 436
-MACR Yoz 423 4ed 425 426 427 428 429 430 432 433 434 435
.MACRC 421 430
LNLIST 338 436

.REPT_ 435 3700
TITLE 351 728
MORD 979 S0 S09 515 516 629 631 747 755 7eQ0  1Qee
1226 1926 1841 1842 1623 1629 1625 1705 183 1917 18918
2373 P493 2444y 2880 2561 2617 2618 2613 2620 2679 2679 2680 o681 9688 g683
2732 2733 2825 282k 2830 2831 o832 2833 2936 2937 2338
3080 3115 3146 3183 3360 3489 3470  3HGS 35BS 362 3758
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DEFAULT GLOBALS GENERRTED: O

%, DZOKCF . SEQ/SOL/CRF=DZQKCF .DOC,DZOKCF .P11/DS: ERFZ
RON-TIME: 12 21 & SECONDS




Tase=S SREIT Il FARiL RLITIN COomMAsYIl 20 %23 zl-aPR-SE .3:37 PAGE 9%
% ) ROSS m‘ge -- Psm TSRS
. q_ov Qﬂ’aw 53 3> ‘,,-! g

BAES

aeh




CO8

Spo ryatimg 13 Segond B9 K( 33, 411K dpsk wr
T S W fuas&m Ha&aiﬁggﬁ%amasssommm, ny
X

.....Mmﬁﬁnnﬁoonooooooauﬁﬁangooocommaocooﬁﬁm Sl
,uuC:JOOl 1111111112222222222 333333333‘44‘#‘4‘4‘44‘04‘455555555»:SSESEDEESBB?" ey




