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AGE 2

GNOSTIC PROGRAM IS DESIGNED TQ BE A CCMPREHENSIVE
F THE PDP11/0S AND POP11/20 PROCESSORS. THE PROGRAM
EACH INSTRUCTION IN ALL ACDRESS MODES AND INCLUCES
OR__TRAPS_ AND THE TELETYPE INTERRUPT SEQUENCE. THE
GRAM DOES NOT TEST INSTRUCTIONS NOT COMMON TC THE 11/20
e é’gséax THE PROGRAM RELOCATES THE TEST CCODE THROUGHOUT

REOUIRE”ENTS

EQUIPMENT

POP1l FAMILY CENTRAL PROCESSOR
OPTIONAL - KWll-L (LINE CLOCCK)

STORAGE
3HE PROGRAM USES ALL OF THE FIRS' 4K OF FEH“RY
THAT AREA OF MEMORY RESERVED FOR THE LCRDERS).

PRELIMINARY PROGRAMS
NONE, HOWEVER, THE EMT AND TRAP INSTRUCTION SHOULD B3E
VERIFIED BEFORE RUNNING.

LOHDINu AND STARTING PROCEDURE

LORD PROGRAM USING ASS LORDER
IF THE CONSOLE TTY IS A SERIAL L
CHARRCTERS MAY BE REQUIRED. DEF
(FILLS) A 4400.
LOAD RUCRESS = 200
PRESS START
SET OPERATING SWITCHES
PASS COUNT IS PRINTED RFTER EACH PRSS (SEE :E. 5.4)
“DZGKC DONE™ IS PRINTED WHEN DONE (SEE SEC 7..

SKWITCH SETTINGS
SWIS HALT ON ERROR.. HIS
PROCESSOR WHEN AN ERROR

T
IR
¢!
S
F

(EXCLUCING

-~

A30 OR T
OSIT INTO LCC

oo

m

3
S

SWITCH WHEN SET WILL HALT THE
DETECTED. THE PC+2 AND THE

VURRENT STATUS AT THE TIME OF THE ERROR IS STORED ON
THE STACK (RE), IF THIS SWITCH IS SET BEFORE AN ERRCN
15 DETECTED THE PROGRAM HALTS QS DESCRIBED ASOVE. THE
PROGRAM MAY BE HALTED RFTEE THE ERROR TYPEQUT QCCURS

8Y SETTING SWIS AFTER THE TYPEQUT BEGINS.

SWi4 LOOP SUBTEST... THIS SWITCH WHEN SET LOOPS THE
CURRENT SUBTEST RUNNING REGAROLESS OF ERROR.

SW13 INWIBIT ERROR PRINTOUT - THIS SWITCH WHEN SET INWIZITS
THE ERROR PRINTOUT,

SW12 INMIBIT RELOCATION... THIS SWITCH WHEN SET CAUSES THE
FROGRAM TO B TAECUTED ONLY IN THE FIRST HK OF MEMORY.
THIS SWITCH CANNOT BE SET WHEN THE PROGRAM IS RUNNING.

WI
1S
ME

SW
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SWil

INHISIT SUBTEST ITERRT%ON... THIS SWITCH WHEN EET
INSIBITS SUBTEST REITERATION. N?RHQLLY EACH SUBTEST
IS EXECUTED 8 TIMES BEFORE THE NEXT SUBTEST xspnggNé

SETTING SWil CAUSES EACH TEST TC BE EXECUTED ONCE
BEFORE STARTING THE NEXT SUBTEST.

SWIC RING BELL ON ERROR... THIS SWITCH WHEN SET WILL RING
THE BELL WHEN AN ERRCR IS DETECTED.

SW7 INHWISIT ALL BUT_ERROR_TYPEOUTS...THIS SN%TCH WHEN
RESET (0) INHIBITS THE END OF PRSS TYPEQUT (ICNT=XXXX)
AND THE END OF PROGRAM TYPEOUT (DZGKC DONE)

ERRORS

IF AN ERROR IS DETECTED THE PROGRAM WILL TRAP TO THE ERROR
HANDLING ROUTINE (ERRCR). IF ENABLED THIS ROUTINE WILL BYTE
THE PC AND THE PROCESSER STATUS AT THE TIME OF THE ERROR,
ALSQ (IF REQUIRED) THE ORIGINAL PC (WHERE THE PC WARS
RELOCATED FROM.. ‘

ERROR PRIﬁTOUT FORMAT
égNT=ﬂRﬂR PC=B8BBB3 PSW=000000
ICNT=RARA PC=BBBBBB FSW=DDDDDD PC RELOCATED FROM CCCCCC
WHERE: AAARAR=PASS CCUNT
~ B5BBBB=P( 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 ERROR IS DETECTED THE PROGRAM WILL TYFE A .

MESSAGE"PARITY ERROR™ AND SCAN MEMORY FOR THE PARITY ERROR.
WHEN THE FRILING ADDRESS IS LOCATED THE PROGRAM WILL HALT |
WITH THE VALUE OF THE RDDRESS+2 IN RO.

ERRCR LOOPING

THE SUBTEST DETECTING THE ERROR MAY BE LOOPED INDEFINITELY
By SETTING SWi4. SETTING SWI13 WILL INHIBIT THE TYPEQUT AND
RLLOW SCOPING THE FRULTY SIGNAL(S).

UNPREDICTED ERRORS :
THE FROGRAM MAY ON OCCASSION DETECT A MEMORY ERROR THE
RESULTS OF MWHICH WERE NOT PREDICTABLE IN WHICH CASE THE
PROGRAM MAY SEHAVE UNPREDICTRBLY. WHEN THIS HAPPENS THE
USER MUST RETRACE THE PROGRAM STEPS TO RESQLVE WHERE THE
ERROI OCCURRED. THE FOLLOWING ITEMS SHOULD SE__CONSIDERED
AND MAY BE OF USE WHEN RETRACING A FRILURE OF THIS NATURE.

1. HALT THE PROGRAM (IF NECESSARY)
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83 2. EXAMINE RELRI

ADDRESS RELR. (100&) CONTAINS THE UNRELO.ATED VALUE OF
SRR rhe LASSIeERTRANS A UE LAY it

3. EXAMINE FACTOR
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ADDRESS FACTOR (1004) CONTAING THE RELOCATION FACTOR.

4. EXAMINE ALL LOCATIONS STARTING WITH THE  ADDRESS
SPECIFIED IN R1/RI11(IF PSW BITll =0/1) COMPRRING THEIR
CONTENTS _WITH _THE CONTE 8 CORRE SPONDfNG
UNRELOCRTED CODE (SPECIFIE IN 1006) AS SHOHN IN

LISTING, EXRMINE AND COMPARE UNTIL EITHER A DIFFERENCE
gEENINSTRUCTION (I.E., THE ERROR) OR THE NEXT °*SCOPE’ IS

IF THE PROGRAM TRAPS QN? HALTS AT A_TRAP/INTERRUPT_ VECTCR+2
(NOTE: THE PDP-11/4S5 WILL DISPLAY THE ADDRESS OF THE HALT+2
B , A FALSE TRAP TO 4 WILL DISPLAY 10).

1A. EXAMINE THE STACK (RS)

THE TOP WORD ON THE STACK CONTRINS THE PC AT _THE TIME OF
THE TRAP. IF THE PC IS GREATER THAN 20000, THEN

2A. EXAMINE LOCATION 1002 (FACTCR)

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

SUBROUTINE RBSTRACTS

rus scopen nour ns S_ENTERED_BY THE SCOPE_(EMT) xnsrpuc'xon

IS EXECUT THE START OF EACH SUBTEST. THE ROUTINE
MONITORS SWI4 su11 AND SW 8 AND TAKES APPROPRIATE ACTION.
ALSC, THIS ROUTINE STORES IN R1/R1l 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 SWIS, SW13, AND SW10.

RELOC '
THE RELOC ROUTINE IS ENTERED BY A MOV RELOC, PC
INSTRUCTION.  THIS ROUTINE RELOCATES THE PROGRAM cboe
THROUGHOUT MEMORY, AND °JUMPS® TO THE RELOCATED CODE AFTER

BEEN MOVED SUCCESSFULLY. IF THE CODE CANNOT SE
RELOCRTED (BECURSE OF INSUFFICIENT MEMORY) THE ROUTINE
*JUMPS’ TO THE NEXT SECTION OF UNRELOCATED PROGRAM CODE.
THE CODE MOVED IS LESS THAN 1K (4000) BYTES). AT THE START
AND END OF EACH SECTION OF CODE TO BE MOVED ARE A SECTION OF
CODE WHICH ESTABLISHES THE FIRST noonsss OF THE CODE T0 BE
MOVED, AND SETS A SCOPE POINTER (R1/RIL) AND, ALSQ A SECTION
WHICH ESTABLISHES THE LAST ADDRESS AND ‘'JUMPS® TQ THE
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ROUTINE.

IDENTIFIED AS SHOWN BELOW:

E«H SECTION OF CCCE IS
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; 0O000000CO0000F IRST ADDRESS TO BE RELOCATEDCOOOOCOCO
CODE TO BE MOVED AND EXECUTED
; 00000000CO000LAST ADDRESS OF CODE TO SE RELOCATED 0000COCO

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

END

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

ICNT=XXXX
MISCELLANEOUS

EXECUTION TIME
THE EXECUTION TIME IS HIGHLY VARIARBLE (DEPENDENT ON
PROCESSOR, TYPE OF MEMORY, AND AMOUNT OF MEMORY). HOWEVER

WHEN THE' PROGRAM IS RUNNING SUCCESSFULLY THERE IS A
NOTICERBLE °'FLICKER' DISPLAYED IN THE CONSOLE LIGHT PRTTERN
THE *FLICKER® WILL DIM WHEN 'T' BIT TRAP PASSES (EVERY 0DD
PgSS) ARE RUNNING, THE PROGRAM SHOULD BE RUN FOR A MINIMUM

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

PROGRAM DESCRIPTION :

THE PROGRAM IS DIVIDED INTC FOUR SECTIONS OF POSITION
INDEPENDENT RELOCATABLE TEST CODE. _EACH SECTION IS
APPROXIMATELY 1K WORDS LONG. (EXCEPT SECTION R).

SECTION O THIS SECTION TEST THE UNARY INSTRUCTION SET
EXECUTING EACH UNARY INSTRUCTION IN EARCH ARDDRESS
ggg% ;EXCLUDING UNARY INSTRUCTIONS USING ADDRESS

SECTION 1 THIS SECTION TESTS THE UNARY INSTRUCTIONS USING
ADDRESS MODE 7 AND BINARYS IN ALL RDDRESS MODES
(EXCLUDING BINARY BYTE OPS USING RDDRESS MQDE 7).

SECTION 2 THIS SECTION TEST BINARY BYTE OPS USING ADDRESS
MODE “7, IMP, JSR AND PROGRAM TRAP (I0T, TRAP AND
EMT) INSTRUCTIONS.

SECTION A FOLLOWING SECTION 2 IS R ROUTINE TO_ ASCERTARIN
WHICH CP THE_PROGRAM 1S RUNNING ON. THE RESULTS
ARE USED BY THE FOLLOWING CODE TQ CHECK THE
??9££IONQL INSTRUCTIONS/FERTURES OF THE 11-40 AND

s —
- -
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283 | SECTION 3 THIS SECTION CHECKS THAT EACH BIT IN THE

289 - A PROCESSOR STATUS WORD (PSW) CAN BE SET CLEARED,
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RESERVED INSTRUCTION, AND ODD ADDRESS TRAPS.

FOLLOWING SECTION 3 ARE TWO ROUTINES TO CHECK THE TELETYPE
PRINTER LOGIC AND A ROUTINE TO START THE KWil-L LINE CLOCK.
%ES¥E§ Kill=L IS AVAILABLE 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 UNRELOCATED SECTION.

RELOCATION AND EXECUTION OF ALL SECTIONS THROUGHOUT ALL
MEMORY CONSTITUTES A SINGLE PASS.

UPON COMPLETION OF A PASS OF THE PROGRAM THE _PROGRAM
RESTARTS USING A_NEW PROCESSOR STATUS DEPENDING ON THE TYPE
OF PROCESSOR AND THE PASS COUNT.

STACK_POINTER

THE STACK POINTER IS SET AT S0O.

NOTE: IF THE PROGRAM IS RUNNING IN EITHER USER OR
SUPERVISOR MODE (NOT APPLICABLE IF 11/-20 OR_11/0S) THE
USER/SUPERVISOR STACK POINTER IS SET TO SOO AND THE KERNEL
STACK POINTER_ IS SET TO 600. THE KERNEL STRCK PCINTER IS
USED ONLY FOR THE SCOPE, HLT, TTY, AND KWll-L (IF AVAILABLE
TRAP/INTERUPT ROUTINES.

POWER FAILURE

R POWER FAIL SERVICE ROUTINE IS INCORPORATED _IN THE TEST.
WHEN USING THIS PROGRAM THE POWER SHOULD BE TURNED OFF WHEN
RUNNING TO CHECK THE POWER FRIL 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 A LOWER AND UPPER LIMIT FOR
RELOCATION. THE LIMITS MUST BE BETWEEN 20000 AND 157776.
THE PROGRAM WILL EXECUTE IN THE LOWER 4K (T-17776) AND THE
LIMITS SPECIFIED.

THE STARTING ADDRESS IS 204.

TO RETAIN PREVIOUSLY SPECIFIED LIMITS START AT 210.

\ o
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000000

020004
00000s

000001
000C02
000004
000010
00C0z0

000200

000004
000010

0002<0

177776
177774
177772
177770
177546

REGISTERSRDDRESSES

MRCY1l 27(732)

LIST
.ABS

.TITLE FRONT END
;CONTRINS DEFINITIONS, REGISTER ASSIGNMENTS AND MACRO CALLS

;GENERQLRgEsésTER ASSIGNMENTS

Rl=%1
R2=%¢2
R3=%3
RY="N
RS=%S
SP=%5
PC=%7
R10=%0
Rll=%}
Rig=%¢2
R13=%3
Ri4=%4
R15=%8

EEGISTER (PSW® BIT RSSIGNME

V=2
Z=4
=10
T=20

- PRTY7=340

PRTY6=300
PRTY4=200

ADDRESSES
ERRVEC=4
RESVEC=10
TBITVEC=14
TRTVEC=14
BPTVEC=14
ICTVEC=20
PFVEC=24
EMTVEC=30
TRAPVEC=34
TPVEC=b4
LKVEC=100
PIRVEC=240
FPEVEC=244
MMVEC=250

77776
SLR= 177774
PIRQ= 177772
UBRERK= 177770
LKS= 177546

.NLIST SEQ, MO, MC
ME

e Ee We A9 @8 @ es B

el-APR-76 13:33 PAGE 1!

2 ZN<O
0= <~ (DOOm=Z
OO sttt —
D2DO0MA—4—1—UN

=

T

TY LEVEL 7
TY LEVEL &
TY LEVEL 4

0DTOU
D020

; ADDRESS OF ERROR VECTOR

:ADDRESS OF RESERVED INST. TRAP VECTOR
;ADDRESS OF T’ BIT TRAP VECTOR
:ADDRESS OF *TRACE’ TRAP VECTOR
;ADDRESS OF *BREAKPOINT® TRAP VECTOR
:ADDRESS OF IOT TRAP VECTOR

:ADDRESS OF POWER FAIL TRAP VECTOR
;ADDRESS OF EMT VECTOR

:ADDRESS OF TRAP VECTOR

;ADDRESS OF TTY PRINTER INTERRUPT VECTOR
;ADDRESS KW1l-L LINE CLOCK INT. VECTOR
:ADDRESS OF PIRQ VECTOR

sADDRESS OF FLOATING POINT INT. VECTOR
:ADDRESS OF MEM MGMT ERROR TRAP VECTOR

;ADDRESS OF STATUS REGISTER

'ADDRESS OF STACK LIMIT REGISTER
sADDRESS OF PROGRAM INTERRUPT REQUEST
:ADDRESS OF MICRO BREAK REGISTER

s ADDRESS OF KWil-L STATUS REG.




rRONT END
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000046
0000s2

000200
000204
0ocz10

000214
000220
000ezz2

177560

177562

516

200500
000800

100000
040000
020000
000400
000100

104400
104000

000046
016544
0000s2
040000
000200
012707
012707
012707

002066
002160
OC2eeM

000016

LO1
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TKS= 177560
TKP= 177562
TPS= 177564
TPB= 177566
SRO= 77572
SKR= 177570
DISPLAY=177570
LPS= - . 177514
LPB= 177516
;s INITIAL STACK POINTER SETTING

STKPTR= 500
KPTR=600

+MISCELLANEOUS BIT ASSIGNMENTS
BIT15=100000
BIT14=40000
BITe=100

s INSTRUCTION EQUATES
HLT=TRAP

SCOPE=EMT

. =46

LOGICAL
.=5¢
BIT!HY
.=200
MOV
MOV
MOV

#START, PC
#START!, PC
#START3. PC

;ADDRESS OF KEYBOARD CSR
s ADDRESS OF KEYBOARD BUFFER

RBBRESE OF TEtEPR}NTER UFFER
:ADDRESS OF MEM MGMT REGISTER SRO

;ADDRESS OF CONSOL SWITCH REGISTER

tADDRESS OF CONSOL DISPLAY REGISTER
:ADDRESS OF LINE PRINTER STATUS REG
:ADDRESS OF LINE PRINTER DATA DUFFER

; PROGRAM_STACK PTR

:KERNEL STACK PTR (USED BY KERNEL WHEN
:PROGRAM IS RUNNING IN OTHER THAN KERNEL
iMODE (NOT APPLICABLE TO 11-0S,11/20)

;HLT IS A TRAP INST TO THE ERROR ROUTINE
:SCOPE IS 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

:CALLED BY SAVE MACRO OR JSR

§SAVR: MOV (sp)+ 1§
MOV 5, ~(5P)
MOV 74 -csp)

PC,$SAVR

:SAVE RETURN PC




FRONT END
DZGKCF.P11

000224

000236

200240

000262

0C0Ce10
000el16

000620
0C )62k

0LJle3e .

000634
000636

000ss2

000656
000664
000e7e

000740
000746
000750

000754
000756
000760
000764
000786
000770

MACYL1l 27(732)

000000
000610

012737
000000

012737

01270€
00s027
00C000
00S267

000137

00S01S
0201ee
042108

000740

012737
000261
005737

103401
011601
005037
010116
000240
000002

000778

000016

000620

000610
GC0s00

177772
00c3ee
002066
047520

040506
00S01S

000002
177060

G0000e

MOl
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000024

000024

g4es27
O4blll
000

000006

MOV %3,-(SP)
MOV %2, =(5P)
MOV  %I.-(SP)
MOV %0, =(SP)

MOV (Pt)+,PC : RETURN
18: 0 : CONTAINS RETURN ADDRESS
ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK
: CALLED BY RE §0RE ACRO oE ?sg 58 8 S
$RESTR: M (sp)+,1s snOE RETURN PC
nov (SP)+,%0
MOV (SP)+.%1
MOV (SP)+, %2
MOV (SP)+,%3
MOV (SP)+, %4
MOV (SP)+,%5
MOV (PC)+.PC + RETURN
18: 0 : :CONTAINS RETURN ADDRESS
=610
-POMER FAIL SUBROUTINE
PDWN: MOV #PUP, 34PFVEC
HALT
PONER UP SUBROUTINE
PUP MOV #PDKN, 98PFVEC  ;RESTORE POWER FARIL TRAP TO POWER
:DOWN ROUINE ABOVE
MOV 8KPTR, SP :SET STACK PTR
CLR (PC)+’
18: LWORD O KILL TIME
% Ko |
ggzlL PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
IMP JUSTART :RESTART TEST

PFRIL: .ASCIZ <15><12>'POWER FRILED'<1S)<l12>

.=740
; NOTE: THIS CODE USED ONLY BY THE_XOR TESTER.
:TO USE CODE PLACE 776 (BR .-2) IN SCOPER
FORXOR: nog : #RTI, QUERRVEC+2 ;SET TIME OUT TRAP TO RETURN

SE SE ¢

TST 28177060 ;iF A TIME OUT OCCURS THEN WHEN NEXT
INSTRUCTION IS EXECUTED °C' WILL BE SET
sAND IF NO TIME OUT ’C’ NILL BE CLEARED

BCS 18 annncu IF *'C' SET (TIMED O
MOV (SP),R! ADDRESS OF NEXT suerssr 10 Rl
18: CLR JHERRVEC+2 nesro E TIME OUT
ngg R1, (SP) :GET RETURN noonsss sncx TO SUBTESTS
RTI :RETURN EITHER TO LAST OR NEXT SUBTEST
=776
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000776 000000 TICKS: .WMORD O :CONTAINS CLOCK TICK COUNT

001000 990000 oNT: B 00 . CONTAING PASS C

001002 000000 $FILLS: -WORD O  CONTAING FICLS GOUNT IN ODD BYTE

4 '&ND FILLER CHARACTER IN EVEN BYTE
001004 000000 FACTOR: 0 {CONTAINS RELOCATION FACTOR
{SUBTRACT # IN FACTOR FROM PC T0'GET PC OF ORIGINAL CODE
001006 000000 AELRI: O . CONTAINS RELOCATED R1 CTHE R1 OF THE
}SRIGINAL CODE MOVED)

00101C 000000 FRSTAD: .WORD O i CONTAINS FIRST ADRS OF CODE TO BE MOVED

001012 000000 FRSTMEM: WORD O  CONTAING LOWER RELOCATION BOUNDARY ADDRESS

B0i01§ 200751 &5 FORXOR 'BRANCH TO XOR TESTER CODE

; SCOPE_(EMT) SERVICE ROUTINE
: THIS ROUTINE ALLOWS THE SUBTEST TO BE CONTINUOUSLY LOOPED, ITERATED

: (OR NOT ITERATED) BEFORE BEGINNING NEXT SUBTEST

001016 000240 SCOPER: NOP
001020 032766 004000 000002 BIT #4000, 2(SP) ;WAS REGISTER SET BIT SET ON TRAP
001026 001403 BEQ 2% :BRANCH IF NOT
001030 052737 004000 177776 BIS #4000, J#PSW ‘RETAIN REGISTER SET
001036 032737 040000 177570 2%: BIT #40000, #SWR  :CHECK BIT 14 (CONTINUOUS LOOP)
001044 00I416 BEQ SCOPEC
001046 010116 SCOPEB: MOV RI, (SP) :LOAD RETURN ADDRESS
001050 010137 001006 MOV Rl aoRELnx
001054 163727 001004 001006 SUB J8FACTOR, J¥RELR -RELR! CONTAINS UNRELOCATED Rl
001062 032737 000400 177570 BIT #400, J#SKR :LOAD PDP11/4S MICRO BREAK REG?
001070 001403 BEQ 1§
001072 113737 177570 177770 MOVB  @#SWR,3J#UBREAK ;LOAD nxcno BREAK REG WITH SRO-7
001100 000002 18: RTI :RETURN TO SUBTEST
001102 032737 004000 177570 SCOPEC: BIT #4000, 24SWR :SUBTEST ITERATION DESIRED?
001110 001006 BNE SCOPEE :BRANCH IF NO ITERATION DESIRED?
001112 005327 DEC (PC)+ : DECREMENT SUBTEST ITERATION COUNT
001114 000040 SCOPED: 40 : CONTAINS SUBTEST ITERATION COUNT
001116 001353 BNE SCOPER
001120 012767 000040 177766 SCOPEF: MOV 140 SCOPtD :RESET ITERATION COUNT
001126 011801 SCOPEE: MOV (SP} R ;GET ADDRESS OF NEXT TEST

001130 000746 : : BR scopte

:ROUTINE_TQ RELOCATE PROGRAM CODE
001132 032737 010000 177570 RELOC: BIT #10000, J#SKR ;CHECK IF RELOCATION DESIRED (BITIE)

001140 001031 BNE 3§ :BRANCH IF NO RELOCATION DESIRED
G01142 013700 001010 MOV J4FRSTAD,R0 . :GET FIRST ADDRESS OF CODE TO BE MOVED
001346 01000S MOV RO, RS . iSAVE

001150 010204 MOV R2.RY . iGET LAST ADDRESS OF CODE TO BE MOVED
001182 160504 SUB RS, R4 ‘R4 CONTAINS # OF WORDS TO RELOCATE
001154 (010203 MGV R2'R3 :SAVE LAST ADDRESS OF CODE TO BE MOVED
00118 005737 001004 ST autncron :FIRST RELOCATION IS TO 20000

A01182 001004 BNE 108

801ie4 010237 001230 MOV R2, J4RETPC :SAVE RETURN PC TO NEXT SECTION OF CODE
00i170 013702 001012 MOV J8FRSTMEM,R2  :SET FIRST ADDDRESS

001174 0&0204 108:  AOD R2, RY $3 ggnggégs LAST MEMORY ADDRESS

001176 020437 002140 CMP RY, J4LSTMEM :CHECK IF SUFFICIENT MEMORY REMAINS
001202 101011 BHI 4§

801204 012022 18: MOV (RO)+, (R2)+ :RELOCATE PROGRAM CODE

f0120e 020003 CMP RO, R3 :CHECK IF DONE

*A1Z10 001378 BNE 18
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001212 Q3082 2%: CMP -(RQ),-(R2) : CHECK Tnnr CODE WAS RELOCATED

201814 0ﬂxﬂg; BEQ .+ : PROPERL Y

801318 10% HLT ' :ERROR! CODE NCT RELOCATED PROPERLY
981320 020005 CMP RQ,RS :CHECK IF FINISHED CHECKING

001238 cxsgcg 3§: oV R2,PC ;60 EXECUTE RELOCATED C€OD

001238 01!70: 4§: MOV (P, FC *RETURN TO NEXT SECTION OF CODE
801230 0530080 RETPC: O :CONTAINS PC OF NEXT SE.TION OF COCE

sROUTINE TO PRINT ASCII MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.

201232 010048 "PRINT: MOV RQ,=(SP) :SAVE RO ON THE STACK

001g34 217600 00000 MOV aatSPJ :GET MESSAGE ADDRESS

$1290 DB27ee 000002 000002 ADD 5#3 :ADJUST RETURN PC

201346 112046 18: MOVB (R01+.-£SF? :PUSH CHAR ON THE STACK

801280 001003 BNE 23 :BRANCH IF NOT TERMINATOR

001282 (0OS7z¢ ST (5P1+ :POP TERMINATOR OFF THE STACK
02184 g1zedld MOV ASP:#.RG :RESTORE RO
00128 (000207 i) EOaE :RETLON

001260 004767 000028 2%: ISR PC,58 : TYPE CHARACTER

0Ci128s 122728 000012 38: CMPB  812,(SP)+ sCHECK IF CHAR AS A_LINE FEED
001270 0D0I36e aNE 18 :BRANCH IF NOT _INE FEED

001272 D0iBT4& 177504 MOV §FILLS,-(SP) :GET # OF FILLERS REQUIRED AFTER

:LINE FEED AND FILLER CHAPACTER

001276 10S36& 000001 4%: DECB  1(SF) :DECREMENT FILLEAS COUNT

001302 002770 BLT 33 :BRANCH IF NO MORE FILLERS NEEDED
001304 Q004787 000002 - - ISR PC,S3 :TYPE FILLER CHARACTER

001310 00077 2R 48 |
001312 10S737 17758w s§ TSTE  J4TPS :WRIT FOR QUTPUT DEVICE

00131 100375 3PL =" 'o BECOME READY

01320 118837 000002 177888 MOVB  2(SP),3sTFB :TYPE CHARACTER

0013zt o0C207 RTS PC

000020 NULL=0
bt QFOJ;INE TO PLACE ASCII VALUE OF AN RDDRESS IN TO ADDRESS MESSAGE
001330 DO4787 17eEE0 ISR PC,$SAVR :G0 SAVE “SGISTERS ON THE STACK
001334 012704 00lBE2 MOV uot.zrs R4 :ADDRESS .mERE ASCII VALLUES ARE STORED
801340 305003 CLR R2 :WORKING 8 INDEX REGISTER
1342 010201 MOV na Rl :SAVE

001344 00e302 18: ASL :FIRST DIGIT TO R3

001346 00£103 ROL na

001350 Gl12700 000008 MOV 86, RO :DIGIT COUNT

001354 0O00N0M . BR 2§ :PRINT FIRST oxﬂxr

0013%e 00e302 2%: ASL R2

n01360 00103 ROL R3

0013e2 (00S30! DEC R1

001384 001274 BNE 28

00136 012701 000003 ek MOY 83,81 os GIT suzrr

001372 61&324 001es2 MOVB  DISTAB(2), (4)+ A0 DIGIT xuro nss:ncs

001376 00SQC2 CLR R3 CLEAR INDEX

601408 Egsase BEE ng osv DIGIT COUNT

00180 013 y z
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SOuTe?
000207

005737
1000Ce

001&€2

004767
032737

176630

177870

€20000

© 000002

175842
021003
177646
000176
Q017

177830
177728

177812
177510

177502
1774974
177700

177560
177456

177654

0010CH
001004
177526
177424

1774186

176416

- 002000

001403 - .

002002

- 177374

17757C

coe
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177870

177570

IR ;g.snzsra' iRESTORE REGISTERS FROM STACK

RTS
ROR S nvxcs CALLED BY TRAP (HLT) NSTRUCTION
EER - % 5 % gn Eanonv
HﬂLT ERROR PC 1S THE TOP WORD
RTI. - +ON THE STACK
gl $20000,38SWR - :PRINT OLUT DESIRED?
BNE 13 :BRANCH IF NO PRINTOUT
MOY (SF), (PC)+ :SAVE PO
118: JWORD O :CONTRINS SAVED PC
MOV . 2(SP),(PCi+ SGET_STATUS ON TRAP
12%: WORD O :CONTAINS STATUS (PSW) AT TIME OF TRAP
TSR PC, $SAVR G0 SAVE REGISTERS ON THE STACK
MOV 2s1CNT, R2 :GET PASS COUNT
JSR  PC,SFORMO :G0_TO FORMAT ROUTINE
MOV DIuITS*E PASSES :LOAD ARSCII VALLES
Y DIGITEH \PASSES+2 = £
PgSCNT PC, .FRINt :PRINT MESSAGE BEGINING AT FOLLTWING ADRS
MOV 118,R2 :GET PC OF ERROR CALL
ST -(Re) ! DECREMENT PC T0 HLT
ISR PC, SFORMD :60 TO FORMAT ROUTINE
gggpc PC. . PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
é;ést PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
s§g;us PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING AORS
MOV 128,R2 .GET STAUS AT TIME OF ERROR
JSR . BC,4FORMD :GC TO FORMAT ROUTINE .
5§5175 PG PRINT :PRINT MESSAGE SEGINING AT FOLLOWING ADSS
M3V 118,R2 :GET P2 OF ERROR
ST -(R2)
157 28FACTOR
BEQ 108
SUB a:rncvoa R2 :FORM PC OF QRIGINAL CODE
TSR PC, 3FORMA :G0 TO FORMAT ROUTINE
gggpp pC!  PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
SR PC,.PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
ok DIGITS
St Y PC,SRESTR - RESTORE nsuzsrzns FROM STACK
18: Eéé gébao J8SUR :RING BELL G ERR
%EEL PC, .PRINT PRINT MESSAGE BEGINING AT FOLLOWING ADRS
2%: 15T 28SKR HALT AFTER PRINT QUT
BPL 44 .
HALT
RTI

DIGIT TABLE

L — e
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230460

Q47814
020104
G000
005015

30 i
001752

010046
005018

110037
122700
00100S
004767
001744
005725
000208

042700
00e31s

000735

000002

2?‘“32)

0CC1i34

177566
000015

177172

177770

po2
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030080

03e524
000
000075
000
Quasee

Q4asa4
046517

177566

oPSN:' _
*PC RELOCATED FROM °

;ROUTINEJTO GET ;ngEﬁgCTRL ADDRESS AND CONVERT TO OCTAL. CALL:

DISTRB: "Vl
“23
"qs
lls?
DIGITS: .ASCIZ '000000 °
PASCNT: .ASCII 151D
_ JASCII ° ICNT="
PASSES: .ASCIZ '00Q0°
ERRPC: .QSQIZ PC=
STATUS: .ASCIZ
ERRFCO: .ASCIZ
$CRLF: .RSCIZ 1S 12>
BELL: .ASCI1Z D
EVEN
SR
. WORC 0
RECD: MOV RO, -(SP)
CLR (RS)
13: TST8  38TKS
BPL 13
MOVB acrxe 0
BIC 8200, R0
CMP3.  8177.R0
BNE 28
MOVB 8'\,38TP2
cLe
ROR (RS)
ASR (RS)
ASR (R5)
ER 18
28: MOVE RO JsTPB
CMPE  8l%.R
BNE 35
TSR PC,.PRINT
§CRLF
ST (RE)+
RTS RS
38: BIC #177770.R0
ASL (RS)
ASL (RS)
ASL (RE)
BIS RO, (RS)
BR 13
RTI

CONVERTED DRTE éS ELQCED HERE

L DATA
WRIT FOR USER TO TYPE CHARACTER

GET CHRARACTER

:STRIP MSB

:CHECK IF RUBOUT

ERRNCH IF NOT RU2QUT
sIYPE N\

:CLEAR CARRY

:SHTFT LAST TYPED CHARACTER
:0UT OF DATA WORD

;GO KRIT FOR NEXT CHRRRCTER

;ECHO CHARARCTER TYPED

:CHECK IF CARRIAGE RETURN

:BRANCH IF NOT CARRIAGE RETLRN 3
:PRINT MESSAGE BEGINING AT FOLLOWING RORS

:STEPRRETURN ADDRESS

.

; STRIP NON-ESSENTIAL BITS
EE};T LAST CHARARCTER 3 PLACES

;AND INSERT NEW CHARACTER

sWRIT FOR NEXT CHARACTER

:RETURN
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202272
CC2274
002276
002302
002304
002310
002314

002316
002320
oez3s2
00z3224

114
-

FANILY

003037

00S037
co

013737
012737
012737
012737

10037
10701

00257
103407
102408
CO140S

INSTRUCTION EXER.

000e02

002132
000008

000032

004000
020000
177048

177560

177772
177024

177536
177772
001000

Ce

00C340

001010

002304
0Ci004

000004

001012

002140

COC004

177570
0C0030
000034
000036

02
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.TITLE D2ZGKC-F BASIC 11 FAMILY INSTRUCTION EXER.

START: CLR JPSU :KERNEL MODE
CLR RO :CLEAR RO-RS
CLR Rl
CLR R2
CLR R3
CLR R4
cL RS
MOV 8KPTR, SP :SET KERNEL STACK PTR
;ROUTINE_TO osmnme LAST MEMORY ADDRESS
MOV I8ERRVEC
CLR aushnxs-+a
¢LR RO
ggt (Rg)+ sWILL TIME OQUTWHEN END OF MEMCRY
(8 SuB 22, R0
MoV RO, (PC)+ :SET VALUE INTO LSTMEM
LSTMZM: .WORD O :CONTAINS VALUE OF LAST MEMORY ADDRESS
SUB 84070, 8L -TMEM :SET PROTECTION FOR LOADERS
MOV 827 20 JsFRSTMEM:SET LOWER BOUNDARY AT 20000
s 3R STARTI :G0 TO START 3
gggl FC, .PRINT :PRINT MESSARGE BEGINING AT FOLLOWING ARORS
ISR RS,RECD T LOWER LIMIT
18: JWORD O ! CONTAING TYPED LOWER LIMIT
MOV 1§, J9FRSTMEM  :SET IN LOWER LIMIT
T;ﬁa PC..PRINT :PRINT nes:ncs BEGINING AT FOLLOWING ADRS
JER RS,RECD :GET UPPER LIMIT
23: WORD O :CONTRINS UPPER LIMIT
MOV 2%, J8LSTMEM
START3: CLR 28ICNT -CLEAR PASS COUNT
START2: MOV csnnvsc+a J8ERRVEC .SET ERROR TRAP TO HALT AT &
MOV R,SP -SET STALK PTR
MOV asrcnr bcoxsanv :DISPLAY PASS COUNT
MOV 8SCOPEA, I8EMTVEC:SET EMT(SCOPE) TRAP VECTOR
MOV $ERROR, 38 TRAPVEC :SET TRAP (HLT) VECTOR
MOV 8340, I8 TRAPVEC+2 :PRIORITY LEVEL 4 ON TRAP
Agogooaoogoooo rvqsr ADDRESS TO BEERELgﬂnTED 000000002
TST -(h ) no CONTAINS THE ADDRESS OF RELD
MOV RO, aansrno :SAVE
MOV PC.RO ,gsr CURRENT PC
SUB RO +SUBTRACT RELOCATION FACTOR
MOV no aorncron :SAVE RELOCATION FACTOR
MOV :SET NEW SCOPE PTR
: CHECK BRANCH xnsrhucrxons
cce : 0C* $=0000
BCS o :SAME AS BLO
BYS ¢Co
BEG cCco
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002326 100404 M1 cco
002330 002403 BLT ¢Cn
gg 332 00 BLE ¢
2339 101801 BLOS  CC
00333 101001 BHI C+9
002340 104400 CCO:  HLT :ONE OF THE ABOVE BRANCHES FAILED
+CONTINUE
02342 00027 SEN :0C*S=1000
02344 10000 8L ¢
002346 002902 BGE ¢Cl
002350 203001 86T el
032352 002401 8LT e .
002359 104400 CCl:  HLT :ONE OF THE ABOVE BRANCHES FAI'ED
- CONTINUE
002356 000262 : SEV :0C’S=1010
003360 102003 gve e
002362 Q02402 BLT o]
002364 00340! BLE cc2
002386 002001 BGE “+4
002370 104400 0C2:  HLT -ERROR! ONE OF THE AROVE BRANCHES FAILED
: CONTINUE
002372 000261 SEC :0C*5=1011
002374 103002 B¢ k)
002376 101001 BHI ok
002400 003001 86T L +4 -
002402 104400 £3:  HLT :ERROR! ONE OF THE ASOVE BRANCHES FAILED
« CONTINUE
002474  0O026M SEZ :0C*S=11i1
002436 001003 BNE CeY
002410 003002 BGT CCy
002412 101001 EHI &6y
002414 003901 BLE L 44
002416 104400 CCH: :ERROR! ONE OF THE ABOVE BRANCHES FAILED
002420 104000 s»ope
: TEST UNARY CONDITION CODES
:°LR RO
002422 000277 e
0024249 000244 cLZ £
002426 00SO00 CLR RO :R0=0,CC'5$=0100
002430 103404 BCS CLRO
002432 102403 BVS CLRO
002439 001002 BNE CLRO
002436 100401 BMI CLRO
002440 (003401 BL et
002442 109400 CLRO: HL :ERROR! INCORRECT CC'S AFTER CLR
002444 000277 5CC
002446 000244 CLZ
002450 005700 - TST RO :R0=0, CC*S=0100
002482 103404 BCS 1570
002454 102403 BVE T8T0




DZGKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.PLL

002456
002460

002470

002508
002610

Gozele
O0col4

C0zez2

001002
100401
181401
104400

000257

000266
00S100
103004
102403
001402
100001
002401
104400

000zse!

104400
0002€1

006000

103404
102003
001402

100001 -

003001
104400

104400

000257
005200
103404
102003
001402
100001
003001
104400

000277
000242
005400
103003
162002
601401

TSTO:

COMO:

RDCC:

RCORO:

DECO:

INCO:

GO2
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BNE TST0 -

BMI TSTO

BLOS .44 : o

HLT +ERROR! INCORRECT CC'S AFTER TST
C

+SEZ!SEV

COM RO :RO=-1,CC’S=1001

BC COMO

BVS COMO

BEQ coMO

BPL coMO

SLT .44 4

HLT ;ERROR! INCORRECT CC’S AFTER COM

SEC T

ADC RO - $R0=000C23,CC’S5=0101

8CC aDCC

BVS ROCO

BNE ADCO

BGE .44 i

HLT ;EP™".«! INCORRECT CC'S AFTER ARDC

SEC ‘

ROR RO sRus..wJ00,CC’S=1010

BCS RCRC

BvC RORO

BEQ RORQ

BPL RORO

BGT .4

gtg ;ERRCR! INCORRECT CC'S AFTER RCR

CLV &

DEC RC :R0=077777,CC’5=C0!11

B8CC DECO

BVC DECO

BEQ DECC

BMI CECO

BLE .44 ’

HLT :ERROR! INCORRECT CC'S AFTER DEC

cCC -

INC RO :R0=100000,CC"S=1C10

BCS INCTO :

BvC INCO

BEQ INCO

BP INCO

BG .44

HLT ;ERROR! INCORRECT CC'S AFTER INC

SCC

CLV

NEG RO :R0=100000,CC*S=1011

BCC NEGO

BvC NEGC

BEQ NEGO
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DZAKCF.

002624
0Cze26

002630
002e32
34

002710

002712
002714
002716

- 002720
002722

002724
002726
002730

002732
002734
002736
002740
002742
002744
002746

002750
0C0e275e

Gos762
002784

202001
104400

00261

06300
1030CH
102003
001002
100401
101401
104400

006100
103402
003401
002001

- 104400

006200
103003
102002
001001
002401
104400

000277
005500
102002
102401
003401
104400

005400
000300
103403
102402
001001
002001
104400
104000

005000

0S03le

NEGO:

ASLO:

ROLO:

RASRO:

SBCO:

SWABO:

HO2
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BGE . 44

HLT ;ERROR! INCORRECT CC’'S AFTER NEG
SEC

ASL RO +R0=000000,CC’S=0111

BCC ASLO

8V(C ASLO

BNE ASLO

BMI RSLO A

BLOS .4

HLT ;ERROR! INCORRECT CC’S AFTER ASL
ROL RO ;R0=000001,CC’ S=0000

BCS ROLD

BLE ROLO

8GE .4

HLT :ERROR! INCORRECT CC'S AFTER ROL
ASR RO ;R0=000000,CC’S=0111

BCC ASRO

BVC ASRO

BNE RSRO

BLT .44 s
HLT :ERROR! INCORRECT CC'S AFTER ASR
SCC

SBC RO :R0=-1,CC’5=1001

BCC SBCO

BVS SBCOo

BLE L4 :

HLT ' :ERROR! INCORRECT CC'S AFTER SBC
NEG RO :R0=000001,CC’S=00001

SWARB RO :R0=000400", Cc*S=0100

BCS SWABOC
.BVS SWRBO

BNE SWABO

BGE .4

HLT :ERROR! INCORRECT CC’S RFTER SWRB
SCOPE

;CHECK REGISTER SELECTION

CLR RO

SCC

ROL RO :R0=!

MOV RO,R2

ASL R2 :R2=2

MOV R2,R3

ASL R3 1R3=4

MOV R3,R4

ASL RY 1R4=10

MOY . R4,RS

;RS=20
P) sSET BITS SET IN REGISTERS
; + INTO STACK ADDRESS
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-

002766 (0S0216 BIS R2, (SP)

002770 050016 BIS RO (SP) -

002772 Q227ge 000037 ggp a3? (SP)+ -

885 8 36 HL? ' n?sgrns BIT(S) REPRESENT

s INCORRECT REGISTER SELECTION

:CHECK THAT ALL BITS CAN BE SET & CLERRED IN ALL REGISTERS
003002 000257 CeC

003004 11270 000377 . - MOVB #377 RO ;SET ALL BITS_(MOVB EXTENDS SIGN)
g lg USBIQJ : 18$: ROL RO ;ROTATE A O THROUGH ALL BIT
03012 103776 BCS 19 :POSITIONS

003014 005200 INC RO sFINAL RESULT IS -

003016 001401 BEQ .H4

003020 104400 HLT ; ERROR!

003022 012700 000020 MOV #i6.,R0 ;SET SHIFT COUNT

003026 00SC02 CLR R2

003030 000261 cs: SEC

003032 008002 ROR R2 ;ROTATE 1 THROUGH ALL BIT POSITS

002034 00S300 DEC RO DECREMENT SHIFT COUNT

003036 001374 BNE 2$

003040 00S102 coM R2 :R2 SHOULD CONTAIN -1

903042 00i4Cl BEQ .44

003044 104400 HLT ;ERROR! CHECK R2 SHOULD =

CO3046 0i2703 100000 MOV #100000,R3

0030Se 006202 38: ASR R3 ;EXTEND 1 BIT THROUGH ALL POSITIONS

003054 103376 8CC 33

003056 005203 INC R3

003060 001401 BEQ .

003062 104400 HLT ; ERROR!

003064 112704 177401 MOVB #177401,R4Y iRY=

003070 060404 48: ADD R4, RY4 HQS THE AFFECT OF SHIFTING A BIT

003072 103376 BCC b ) s THROUGH ALL POSITIONS

003074 005704 15T R4 sRESULT SHOULD BE 0

0023076 001401 BeQ .44

003100 104400 HLT

002102 012705 000001 MOV #1,RS

003106 006305 c§: RSl ° RS

003110 102376 BVC. S3

003112 006305 ASL RS

003114 103002 BCC 63

003116 00S70S TST RS

003i20 001401 BEG +4

003122 104400 £8: HLT :

; CHECK REGISTER VOLITILITY

002i24 00SCO02 CLR R2

003l2e 00S102 CoM R2 ;R2=-1

003130 010203 MOV R2,R3
002132 000257 CCC
003134 00e00e ROR R2 ;R2=LOOP COUNT

003136 CO&e0le ASR R2
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003140
003142
003144

kTS
003182

003154
003158

003314

003316
003520
003322
00334
003330

003322

001401
104400

032?3?

016706
012601
104000

000401

00s0ie
COC261

000020

177772
177766

000340

177730
00C34C
177760

177714

177662

000004

177776

177776

177776

78: MOV

8%:  HLT
8STST: BIT
1%: ﬁNORD
2%: .WORD

38: MOV

4S$: .WORD

cs: MOV

HLT

MOV
6%: MOV
7%: SCOPE

MRCYLl 27(732)

R3 RY
s DECREMENT LOOP COUNT
g :CHECK R3
9
:CHECK RY
+q
OF REGISTER DATA BETWEEN THE GS AND GD REGISTERS (11/45)
#20, 94PSW :CHECK IF 'T’ BIT IS SET
7% +SKIP TEST IF 'T’ BIT SET
R1,-(SP) :SAVE SCOPE PTR
SP) (PC)+ :SAVE STACK PTR
0 CONTRINS snvso STACK PTR
PC, (PC)+ :L0AD DATA, THE CURRENT PC IS USED AS
0 onrn IF THIS TEST FAILS 2§ CON-
:TAINS THE DATA BEING USED.
2% MAKE 00D 10 CHECK BIT O
23,R0 :LOAD GD REGISTER O
RO.R! : TRANSFER GS REG 0 TO GD REG 1
RI.R2 : AND cs REG 1 TO GD REG 2
R2.R3 +ETC..
R3.RY
RY'RS
$3%0, J4PSW :SET PRIORITY LEVEL 7
RS, SP : TRANSFER GS REG 5 10 GD STK PTR
SP.(PC)+ : TRANSFER GS STK PTR TO MEMORY
0 : CONTRINS GS STACK P
1§,SP *RESTORE STK PTR NEEDED FOR HLT/SCOPE
#3%0, 28PSU :SET PRIORITY LEVEL O
4§, R0 : COMPARE GS/GD STKPTR WITH GS REG O
5§ :BRANCH IF THEY WERE NOT
gg :SHIFT TEST DATR UNTIL = 000000
6§
RO, -(SP) :GET GS REG O
RI,-(SP) :ETC...
R2.-(5P)
R3,-(SP)
R4, -(SP)
RS, -(SP)
:ERROR! DATA iN GS STK PTR NOT = GS REG O
!GS REG 0-GS REG 5 ARE ON THE STACK
18,5P :RESTORE STACK PTR
(5P)+,R1 *RESTORE SCOPE PTR

2l-APR-76 13:33 PAGE 23

; TEST UNQSY WORD IQSTRUCTIONS USING ADDRESS MODE 1

. WORD
MOV
sug
CLR

SEC

0
PC,Re
84 R2
(R2)

;RESERVE ADDRESS FCR TESTS

;R2 POINTS TO RESERVED WORD
:PRESET (R2)




DZGKC-F BASIC 11 FAMILY INSTRUCTION EXER.

DZGKCF.PL!

003416
003420
003422
003424
003426

003430
003432
003434
003436
003440
003442

003444
003446
003450
003452
003454
003456

033460
003462
003464
003466
003470
003472
003474

006012
101402
100001

165908

000257
000z61
00s3le
103001
003401
104400

000257

104400

0o0elli2
1030C3
102002
001001

120001
104400

0oelle

00e212
103003
102002
001001
100001
104400

00012
103403
102002
001401
100401
104400

000261
00sel2

104400

ROR!:

DECI:

ADCL:

ROL!L:

ROL1A:

ASR1:

RORIA:

INC1:

KO2

MRCY1l 27(732) 21-APR-76 13:33 PAGE 24

ROR (R2) : (R2)=100800,CC=1010

BLOS ROR!

BoE  oa

HL ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
CCC

SEC

DEC (R2) s (R2)=077777,CC=0011

BCC DECI

BLE .+4

HLT ;ERROR! INCORRECT CC’'S AS SHOWN RBOVE
cCC

SEC i

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

BCS - ADCI

BVC ADC1

BPL ADC1

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

BCC ROL1

BVC ROL1

BNE ROL1

BPL .4

HLT :ERROR! INCORRECT CC’S AS SHOWN RBQVE
ROL (R2) : (R2)=000001, CC=0000

BLOS ROL1A +BRANCH IF C OR Z IS SET

BVS ROLIA

BPL .+4

HLT

ASR (R2) s (R2)=000000,CC=0111

BCC ASR!

BvC ASR1

BNE ASRI

BPL .44

HLT :ERROR! INCORRECT CC*’S RS SHOWN RBOVE
ROR (R2) ; (R2)=100000,CC=1010

BCS RORIA

BvVC RORIA

BEQ RORIA

BMI .44

HLT

SEC

INC (R2) ; (R2)=100001,CC=1001

BCC INC1

BYS INCI

BEQ INCI

BMI .4 - :

HLT :ERROR! INCORRECT CC'S RS SHOWN RBOVE




ZQKC-F BASIC 11 FAMILY INSTRU

DZOKCF.P1l

003528

003530
003532
34

00354G
003542
003544
003546
003550
003552
003554

003556
003560
003Sk2
003564
003566

003570
003572
003574
003576
003600
003602
003604

003606

073610
Qo3ele

003620

003622
003624

00Sel2
103403
102402
001481
100401
104400

10440C

000261
0ossle
100401
104400

000261
006312
103003
102002
001001
100001
104400

oosli2
103002
102401
100401
104400

000250
005712
103403
102402
100001
001001
104400

oo0262
a0s412
103002

104400

005312
103001
001401
104400
104000

CTION EXER.

SBC1:

SBC1A:

ASL1:

COM1:

TST1:

NEGI:

DECIA:

02

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

SBC

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

SBC1

SBC1

sgax

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

SBC1A

SBC1A

SEEIR

; :ERROR! INCORRECT CC’S AS SHOEN ABOVE
‘53’ : (R2)=100000, CC=1010

(R2) : (R2)=000000, CC=0111

ASL1

ASL1

nghl

; :ERROR! INCORRECT CC’S RS SHOWN ABOVE
(R2) : (R2)=177777,0C=1001

COM1

cgnx

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

TST1

15T1

TEII

X :ERROR! INCORRECT CC'S AS SHOWN ABOVE
(R2) : (R2)=000001 , CC=0000

NEG1

nggx

y :ERROR! INCORRECT CC’'S RS SHOWN ABOVE
(R2) : (R2)=000000, CC=0101

ogsxn

:ERROR! INCORRECT CC'S RS SHOWN RBOVE




DZQKC-F BASIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.P1l

003634

003714
003716

003720
003722
003724

003726 -

003730

003732
003734
003736
003740
003742

003744
003746
003750
003752
003754

003756
003760
003762
003770

003772
003774

000401
000000
010703
162703
010304
005204
00s013

000261
105513
100402
105214
000773
102401

104400
106114

104400

108614
103002
102401
100401
104400

106313
103002

102001
001401
104400

105413

104400

000277
108313
103002
102401
001001
104400

000241
108013

000004

MRCY1l 27(732)

MO2

el-APR-76 13:33 PAGE 26

; CHECK USHRY BYTE INSTRUCTIONS USING ADDRESS MODE 1

18:

23:

INCBL:
ROLBi:
SBCB1:
ASLBI:

NEGB1:

DECBL:

R
. WORD
MOV

suB
MOV
INC
CLR

SEC
ADCB
BMI
INCB

0

PC,R3
44, R3
53 ,RY

(R3)
(R3)
4]

(R4)

I§:
.+

(R4)
INCBI
INCBL
_+4

(R4)

~ ROLB!

ROLB!
.4

(R4)
SBCB]
SBC81
-+

(R3)

ASLBI

ASLB1
.+

(R3)
NEGBL
NEGB1
.+4

(R3)
DECBI
DECBI
.44

(R3)

;RESERVE A _WORD
s ADDRESS RESERVED FOR TESTS

;R3 POINTS TO EVEN.BYTE OF WORD
;R4 POINTS TO ODD BYTE OF LORD

; PRESET DATA

;ADD _CARRY TO EVEN BYTE
tUNTIL EVEN BYTE BECOMES NEGATIVE
; INCREMENT 0DD BYTE

; (R3)=077600=[07741[200],CC=1010

;(R3)=100800=[1000][2001,0C=1010

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

;ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (R3)=177600=[17741(2001, CC=1001

;ERROR! INCORRECT CC'S RS SHOWN ABOVE
; (R3)=177400,CC=0111

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

;ERROR! INCORRECT CC'S AS SHOWN RBOVE

: (R3)=177777,0C=1001

;ERROR! INCORRECT CC'S RS SHOWN ARBOVE

: (R3)=177577,CC=0011




DZGKC-F B?SIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.P1

004022
004024
004026
004030
004032
Q04034
004036

004040
00404e

004054
004056
004060

004062
004064
004066
004070
- 004072
004074

004076
004100
004102
004104

004106
004110
004112
Q04114
004116
004120

0041ige
0041ieH
004126
004130
004132
004134

103002

104400

000241
105114

104400
106213

104400
106214

104400

10S314
001401
104400

000261
106014
103402
102001
100401
104400

000242
105314
102401
104400

000261

104400
000277
102401

100001
104400

BCC
BvC
BPL
RORBl: HLT

COMBl: HLT
18: ASRB

2%: BCS
ASRBL1: HLT

B
ASRB1A: HLT

RORBIA: HLT

DECB1A: HLT

P
SWABL: HLT

MACY1l 27(732)

RORBI
RORB1
R

21-APR-76 13:33 PAGE 27

;ERROR! INCORRECT CC'S AS SHOWN ABOVE

; (R3)=000177,CC=010!

;ERROR! INCORRECT CC’S AS SHOWN ABOVE
;SHIFT EVEN BYTE UNTIL V CLEARS
;AND ADD CARRY TO ODD BYTE

;ERROR! INCORRECT CC’'S AS SHOWN ABCVE
; (R3)=000400,CC=0011

; ERROR! INCORRECT CC'S RS SHOWN RBOVE

; (R3)=000000, CC=0100
;ERROR: INCORRECT CC’'S AS SHOWN ABOVE

: (R3)=100000, CC=10i0
:ERROR! INCORRECT CC’S AS SHOWN ABOVE
: (R3)=077400, £C=0100
. (R3)=077777,CC=1001

;ERROR! INCORRECT CC'S RS SHOWN RBOVE

: (R3)=177577=[17741[1771,CC=0000

;ERROR! INCORRECT CC'S AS SHOWN RBOVE
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005145
103001
160401
104400

000400

000004
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MACYLL 27(732)

BO3
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T§T9 {RY) «(R3)=177277=11774111771,CC=1000
8CS TST8!
BVS TSTB!
BM] R = p
TSTBL: HLT (ERRCR! INCORRECT CC'S RS ZHOWN ASCVE
CLRB (R4 : (R3)=000177=(00001(1771,(C=0100
BEQ L +Y
HLT
ASL {R3) « (R3:=000378 ,CC=1010
BCS ASLBIA
3vC RSLEIR
BMI 49
ASLEIR: HLT :ERROR! INCORRECT CC S AS SHOUN RBCVE
COMB (R3) : (R3)=000001,CC=0001
8CC COMBIS
8vsS COMBIlA
BPL .+
COMEBIAR: HLT +ERROR! INCORRECT CC'S AS SHOWN REBOVE
SWAB (R3) s (R3)=000400, CC=0100
BEQ L4
HLT
INCB (RJ)
SEC e
SBC3 (R2) ; (R3)=070400,CC=0100
BEQ .44
Yoo
CMP 8400, (R3) :CHECK REMARINING RESULT
BEQ .4
HLT
SCOPE
s CHECK USQRY WORC 3PS USING RDDRESS MOCES 2 AND 8 (RAUTC INC/DEC!
.
WORD O : ADDRESS RESERVED FOR TESTS
MOV PC.RY
SUB 84, RY ;R4 AND RS PQINT TQ
MOV R4,RS +RESERVED WLORD
CLR (~8) :PRESET DATA=(0
5CC
L2
TST (RS )+ : (RS)=000000,CC=0100
BCS -  TST2
8VS T2
SEQ L4 = : 2
TST2: HLY :ERRCR! INCORRECT CC'S AS SHOWN RBOVE
COoM -{RS) : (RS§)=177777,0C=1001
BCC CoM4
BMI .+
COMY: HLT

;ERROR! INCORRECT CC'S RS SHOWN REQVE
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OoGKC-F BRSIC 11 FANILY INSTRUCTION EXER.
O2GKCF.

Fll

Q04300
g04302
Q04304
004206
004310
004312

Q043Se
o435
004356

Q04360
Q04362

004410

CC4412
o441
204416
004420
004422
004424

004426
204430
G043z

104400
000zs1

200261
005045
000261
305525
102401

100401
104400

+J2401
100401
104400

000262
006 1494
102002
102401
100401
109400

00seHs

T

RIOR2:

NCH. MUY

SWRBZ2: HLT

ADC2:  HLY

ASR2: HLT

ROL4: HLT

MRCYLL

7(732)

(RY)+

ROR2
RORE
.t

-(RY)
INCHY
INCH
.4

(R4)+
SWAB2
44

(RS)+.
NEG2 -
.+4

- =(R4)

.+4

-(RS)

(RS)+
RCC2
.+

(R4)+
ASRE
ASR2
. +4

-(RY)
ROLHY
ROLN
.4

-(RS)
.

CO3

21-APR-76 13:33 PAGE 29

. (R4)=077777,CC=0011

;ERROR! INCORRECT CC'S AS SHOWN RAECVE

; (R4)=100000,CC=101C

;ERROR! INCORRECT CC’3 AS SHOWN HEOVE
; (R4)=00020C,CC=1000

;ERROR! INCORRECT CC'S RS SHOWN ABOVE
: (RS)=177800,CC=1001

;ERROR! INCORRECT CC'S RS SHCWN RBOVE
; (R4)=000000,LC=0100

1C10
000

; (RS)=100000, CC=
: (RS)= 10000!,CC=!

;ERROR! INCORRECT CC’S RS SHOWN RBQVE

: (R4)=140000,CC=10301

;ERROR! INCORRECT CC'S RS SHOWN R3CVE
; (R4)=100001, CC=100!
;ERROR! INCORRECT CC'S AS SHOWN RBOVE

: (RS)=100000,CC=10C0
:ERROR! 'C* BIT FRILED TQ CLEARR

===




DGKCF.PLL
004434

g

304442
004944

004448

004470
304474
004478
854500
00452
064505
004506

04810
g04sS12

084:25
004S30

004532

004See
004SES

004586
004570
804572
004574
00457
004600

A T B R L et - s

104400

00632H
102401

g227eH
001401

134000

000401
0C0C00
010?3‘
6270%
U'DSB
010002
00S202
00s010

800277
000241
108125
103002
102401
100401
104400

105542
00140}
104400
105528
103401
001001
104400

100401

GOC004

Daokl=F BHSIC 11 FAMILY INSTRUCTION EXER.

ASLY:

MRCYL! 27(732)

DO3

21-APR-76 13:33 PAGE 30
: (RS)=077777,CC=0010
;ERROR! INCORRECT CC'S AS SHOWN RSOVE
; (R4)=177776,CC=1010

; (RW)=177774,CC=1001

:ERROR! INCORRECT CC'S AS SHOWN ABOVE
Y, (R4)+

: CHECK UNARY BYTE OPS USING RODRESS HODES 2 ANC 4
8R RESERVE A

coMBz:

RD

82:

DeC (RS)+
BCS DEQE
BvC DEC2
BFL L +Y
HLT

RSL (RY)+
8VS .44
HLT

RSL -(R4)
BCC ASLY
BvE ASLY
SEQ ASLY
8MI .4
HLT

CMP 817777
BEQ . +4
HLT

CMP R4 RS
BEQ .+4
HLT

SCOPE

. HORD 0
MOV PC,.RS
SUB #4, RS
MOV RS,RC
MOV RO,.R2
INC o
CLR (RC)
s
CLC
coMB (RS)+
BCC CoMB2
BvS COMB2
BMl .+4
HMLT
RDCE -{R2)
BEQ .+
HLT
ADCB (RS)+
BCS RDCB2
ENE L4
HLT
+SEC!ISEY
RORE -(RS)
BCC RORB4
BVS ROREHY
BEQ RORE4
BMI L *4

WORD
:RESERVED WORD

.25 POINTS TO EVEN BYTE OF RESERVED WORD

;R2 POINTS TO ODD BYTE OF RESERVED WORD
RESET

: (RD)=000377,CC=1001

:ERROR! ' INCORRECT CC'S RS SHOWN ASOVE

: (R0)=000000, CC=0101

:ERROR! INCORRECT RESULT AS SHOMN A30VE
: (RO)=000400, C=0000

:ERROR! INCORRECT CC°S AS SHOMN ABOVE

; (R0)=100000,CC=100!




OZGKC-F BASIC 11 FANILY 'NSTQUL:ION EXER.

DZIAKCF.PLL
004802

QOuSQ4
004608
00u4e10
Qou4sl2

004672
004674
OOHETE
304700
004702

004704
Co4708
204710
004712
004714

004716

00473C
004732
004734
004736

104400

000277
106122

104400

105242
000277
106322
103402

102401

10SE4S
103402
102401
001401
104400

105442
103002
102401
100401
104400

105725
103401
001401
104400

RCRBY:

ROLBZ2:

ASRBZ:

RSRB2A:

“SLB4:

DecBe:

SBCBM:

NEGBH:

TETB2:

E03

MRCY1l 27(732) 21-APR-76 13:33 PRGE 31

HLT «ERROR! INCORRECT CC'S RS SHOWN RBOVE
SC¢

ROLB (R2)+ : (R0)=100001,CC=0000

BCS ROLB2

BVS ROLB2

8EQ ROLE2

3PL .4

HLT :ERROR! INCORRECT CC'S AS SHOWN ABOVE
cce

ASKB (RS)+ : (RO)=140001, CC=1010

8CS RSREZ

8v_ RASRBZ

8MI .44 .
HLT <ERROR! INCORRECT CC'S AS SHOWN ABO.E
éggs -(R2) s (R0)=140002, CC=0000

ASR3 (R2)+ : (R0)=140001,CC=0000

BCS ASRB2A

BVS ASRB2A

sPL .44

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

ASLE = -(RS) : (R0)=100001,CC=1001

BCC ASLBY

BVS ASLBY

BEQ ASLBY

BMI L +4

HLT :ERROR! INCORRECT CC’S AS SHOWN ABOVE
DECB (R2)+ : (R0)=077401=[077411001] ,CC=0010

BCC DECB2

BVC DECB2

BPL Ry

HLT :ERROR! INCORRECT CC°'S AS SHOWNABOVE
SBCB  -(RS) : (R0)=077400, CC=0100

BCS SBCRY

BVS SBCBY

BEQ L4

HLT :ERROR! INCORRECT CC'S AS SHOWN ARBOVE
NEGB  -(R2) : (R0)=10400,CC=100!

BCC NEGBH

BVS NEGBY

BMI .44 3

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

BCS TSTB2

BEGQ .44

HLT
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KCF.P11

04740
Tl

00479
004746

R

004784
[sfal]
a047

004762
004784
004766
goN770
Co477¢e
Q04774
004778

005000
005004
005006
005010
205012
003014
C0501s
005020
005022
005024
005026
003030
005034
005036
005040
005042
005044

00SC46

008054
00s0ose

00s070
00s072

it
104400

300342
103401

100401
104400

104400

022227
001401
1044C0
02020S
C01401
104400
104000

104400

000257
C0e234
102001
100401
104400

C00s01

000004

MRCYLL 27(732)

FO3

21-APR-76 13:33 PAGE 32

; (R0)=10C400,CC=1000

; (R0)=000201,CC=1000

; (R0)=000601=[00041(2011,CC=0000

;CHECK END RESULT

; CHECK REGISTERS

RESERVE 2 WORDS
;1 FOR THE RDDRESS
SAND 1 FOR DATA

; PRESET DRTA
:RO POINTS TO DATA WORD

; (R3}=000000,CC=010C

; (R0)=100000,CC=1010

: (RO)=140000,CC=1010

TSTB (R2)+
BEQ TSTB2]
BMI .Y
TSTB2A: HLT
gEC
WAB  -(R2)
- SWaB4
BM “h
SWABY: HL
SCC
INCB (RS)+
BCC INCB2
BVS  INCBZ
8EQ INCB2
BPL Ry
INCB2: HLT
CMP (Ra)+,a000601
BEQ .4
HLT
CMP R2,RS
BEQ +4
HLT
SCOPE
: CHECK uggnv WORD SPS USING QDDRESE MODES 3 AND 5
JHORD O
.WORD OC
MOV PC.R3
SUB 84,R3
CLR (R3)
MOV R3,R0
ST -(R3)
MOV RO, (R2)
MOV R3, R4
CCC
TST J(R3)+
BEQ .+4
HLT
SEC
ROR 3-(R3)
BCS KORS
BvC RORS
RORS: HLT
CCC
ASR J(RY)+
BvC RSR3
BMI L +4
ASR3: HLT




O GKC=F B?SIC 11 FAMILY INSTRUCTION EXER.

D‘GkuF

005180

goslie2
QCS164
005166
00s170

GoS172
00S174

- 008176

005200
Q05202

00S234
0023k

000250
006333
103002
102401
100481
104400

000277
005354

163082

001401
100001
104400

00S453
103002
102401
100401
104400

000262
00S134
103001
102001
104400

005232

104400
000257

00S2s3
005654
103401
001401
104400
104000

000403
C000a0

RSL3:

DECS:

NEGS:

COM3:

INC3:

RD7S:

ROL3:

SBCS:

MRCYLl 27(732)

H
SCOPE

J(R4)+
CCM3
LY

J(RY)+
ROL3
ROL3
.4

a-(R3)
d=(RY)
SBCS
¥4

GO3

21-APR-76 13:33 PAGE 33

; (R0)=100000,CC=1001

: (RD)=077777, CC=0010

; (R0)=100001, CC=1001

: (R0)=077776, CC=0001
: (R0)=C77777, CC=0001

; (R0)=100000, CC=1010

; (R0)=000000,CC=011!

: CHECK UggRY BYTE OES USING QDDRESS MODES_3 AND 5

.WORD

0

RESERVE 3 WORDS
:1 FOR EVEN BYTE RDDRESS




O<GKC=F BASIC 1l FAMILY INSTRUCTION EXER.
D2QKCF.P11

005240

00S320
005322
005324

005326

00S3s0
00s3se

00S354
005356
00S360
005362
00S3eM

00S3e6
005370
0Cs37e
00374

00s37¢

Q00020

010205
1051S¢e

104400

105752
001401
104400

000z6e

100401
104400

100001
104400

106332
103002
102401
100401
104400

108852
103401
100401
104400

000277

COMBS:

ASRBS:

INCE3:

RORBS:

RSLB3:

RDCBS:

HO3

MACY1l 27(732) 21-APR-76 13:33 PRAGE 34

JWORD O .1 FOR ODD BYTE ADDRESS
WORD O :AND 1 FOR DATA

MOV PC,R2

ST -(R2) ancx R2 UP TO

ST -(R2) :DATA WORD

MOV R2,R0 ‘RO POINTS ro THE DATA WORC
CLR (RY) :PRESET DAT

ST -(R2) :BACK R2 P 10

ST -(R2) :EVEN BYTE ADDRESS WORD
MOV RO, (R2)+ :LOAD ADDRESS

INC RO :0D0 BYTE ADDRESS

MOV RO, (R2)+ :LOAD ODD BYTE ADDRESS
MOV R2.R0 *RESET RO

MOV R2,RS

COMB  3-(R2) : (R0)=177400, CC=1001
BCC COMBS

8MI .44

HLT

TSTB  3-(R2) : (R0)=177400, CC=0100
BEQ ., .+4 .

HLT

SEV

ASRBE  3-(RS) : (R0)=177400, CC=1001
BCC ASRBS

BVS ASRBS

BMI Y

HLT

INCB  3(R2)+ : (R0)=177401, CC=000
BCC INCB3

BPL 44

HLT

'

RORB  a-(RS) : (R0)=177400, CC=0111
BCC RORBS

BVC RORBS

BNE RORBS

BPL pth

HLT

ASLB  A(R2)+ : (R0)=177000, CC=1001
BCC ASLB3

BVS ASLB3

BMI .44

HLT

ADCB  3-(R2) : (R0)=177400, CC=1000
BCS ADCBS |

BMI .+4

HLT

SCC




DZGKC-F BASIC 11 FAMILY INSTRUCTION EXER.
DZAKCF.PlL

005420
00S422
0OS424
005426
005430

DOSH44

DOS446
Q0S40
QOsSu4se
DOS4SH

00SH74
Q0S476

0ossis

106135

104400

000352
100401
104400

000261
105635
103401
001401
104400

105432
105352
103001
001401
104400
104000

005027
000000
010700

104400

00S167
103002
102401
100401
104400

177764

177746

ROLB3:

SBCB3:

DECBS:

103

MACYLl 27(732) 21-APR-76 13:33 PAGE 35

RULB J(RS)+
BLOS ROLB3
BVS R2&33

SWAB  @-(R2)
.4

SBCB J(RS)+
8CS sggsa

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

; (RD)=000777, CC=100C

; (R0)=000377, CC=0100

(RO)=000001
(RO)=000000, CC=010!

; CHECK UNARY WORD 8?5 USING RDDRESS MODE &_(PC)

UWME:

ROLG:

COMB:

BEQ

HLT

NEGB d(R2)+
DECB  3-(R2)
BCC DECBS
BEQ . +4
HLT

SCOPE

CLR

. WORD

MOV

CMP -cho>,-(no)
SCC

ROL UWME
BC ROLS
BVS ROLG
BEGQ ROLG
8PL T
HLT

COM UKME
BCC COME
BVS COMB
BMI .4
MLT

RESET DATA = O
:RESERVED FOR DATA

;RO POINTS TO DRTR WORD
; (R0)=000001,CC=0000

i (RQ3=177776, CC=1001




OZOKC-F BRSIC 11 FAMILY INSTRUCTION EXER.
DZOKCF.PLI

JO3

MACYL1l 27(732) 21-APR-76 13:33 PAGE 36
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DZAKCF.P

gossi2
0OSS16
005520

8082t

00Ss26
005530

00S5e4

005566
008572

00Sesl
00cseH

006267
103402
102001

165488
000277

00S467
103003

5824 2

100001
104400

104400

000242
005267
103403
102002

104400
006267
00

006367
103002
104400
00S367
103002
102001
100001
104400

00SS67
103402

177732

177714

1778674

177656

177640

177822
177614

177600

177584

ASRE:

NEGE:

RCR6:

SBCk:

INCE:

ASLG:

DECE:

KO3

MACY1l 27(732) 21-APR-76 13:33 PAGE 37

ASR UWME : (R0)=177777, CC=1010
BCS ASRE

BVC ASKRE

BM .44

HL

SCC

NEG UWMB : (RO)=000001, CC=0001
BCC NEGH

BVS NEGH

BEG NEGB

BPL .+4

HLT

SCC ,

ROR ULME : (R0)=100000, CC=1001
BCC RORE

BVS RORE

BEQ RORG

BMI L4

HLT

SBC UWMB : (R0)=077777, CC=0010
BCS SBCE

BVC SBCS

BPL .+4

HLT

CLV

INC UWME ; (R0)=100000, CC=1011
BC INCS

BvC INCE

BEQ INC6E

BMI .+4

HLT :
ggg UKME ; (RO)=140000, CC=1010
ASL ULIME : (R0)=100000, CC=1001
BCC ASLE

BVS ASLE

BMI . +4

HLT v
DEC UKME : (R0)=077777, CC=0011
BCC DECE ;

BVC DECE

BPL .4

HLT

ADC UWME : (R0)=100000, CC=1010
BCS RADCE




DZGKC-F BASIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.P11
00SEE6

005716

005720

00S7Se
Q05754

005756
£0S760
00s764
00S766

005770
00S774
005776
00000
006002

00e030
006034
- 006036
006040
00042
00s044

006046
00e0s0
00B0SH
008036

102001
100401

104000

UIE?DU

102402
001001
100001
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

000200

006262
001004
000328

000316

000277

00Cete

000250
000243

000226

000207

RDCB:

LO3

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

BvVC ADCE

BMI .4

HL5

SWAB UWMGE
I . +4

T
CMP %200, (RO)
.44

; CHECK UNgRY BYTE gPS (EVEN/ODD) USING ADDRESS MODE & (PC)

TSTB6:

SBCBE:

1%:

cs:

INCBE:

RSLBE:

RDD OIFQCTOR RO ;RC_POINTS TO ADDRESS OF DATA

CLR uBME :CLEAR DATA

SCC

CLZ

1578 UBMe

BCS TSTBE

BVS TSTB6

BNE TSTB6

BPL .44

HLT

cCC

TSTB UBME+1 ; TEST ODD BYTE

BEQ «

HLT

SBCB UBME ; (RO)=000000, CC=0100
BCS SBCBE

BVS SBCB6

SEG -4+4

HLT

SEC

éﬂ%B ggﬂ& ;LCOP UNTIL (RO)=077800, CC=1011
ADCB UBMB+1 ; INCB INST INCREMENTS EVEN BYTE
BR 1$ ;ADCB INCREMENTS ODD BYTE
BCC INCBE

HLT

ASLB UBME ; (RO)=077400, CC=0l11
BCC RASLB6

BvC ASLBE

BNE ASLBE

BPL .44

HLT

CLV

ADCB UBME+1 ; (R0)=100000, CC=1010
BCS RDCBG

BvC ROCBG




DZOKC-F B?SIC 11 FAMILY INSTRUCTION EXER.

DZGKCF.Pl

006060
00&062

006064

02073

006074
006076
006100

006102

006114

008116
006120
006124
006126
006130
006132

006134
00s140
g0el4e
006144
005146

006150
006154
006156
00els0
00elee

005164

006176

006200
006204

00214

006216
006222
00B224
00e226

006230
006234
008236

100401
104400

0002&%
i
102001
100401

000171

104400 -

105167

100401
104400

000262
105467
103002
102401
100001
104400

106167
103402
102001
100401
104400

106267
103002
102401
100401
104400

105267
103002

104400

105367
103003
102402
001401
100401
104400

000367
103401
100401
104400

106167
103002
102001

000154

000137

00C123

000106

000072

000057

00CCH0

000026

ADCBG:

RORBG:

COMBG:

NEGBE:

ROLBG:

ASRBG:

INCBERA:

DECBEAR:

SWABG:

MRCYLl 27(732)

BMI
HLT

SEC
RORB

.44

BME+1

ORB6
RORBE
.44

UBME

COMBG
COMBB
e

UBME+1

UBME+1
ROLBE
ROLBG
.44

UBME
ASREE
ASRBE
.+

UBME
INCEBA
INCBER
. +4

UBME+1
DECBEA
DECBEA
DECBBA
.44

- UBME

SWABG
.4

. UBMG
. ROLBBA

ROLBBA

MO3

2l-APR-76 13:33 PAGE 39

: (R0)=140000, CC=1010

; (RO)=140377 CC=1001

: (RD)=040377, CC=0001
: (R0)=100777, CC=1010
: (R0)=100777, CC=1001
; (R0)=100400, CC=0101
: (R0)=100000, CC=1001

; (R0)=000200, CC=1000

: (R0)=000000, CC=0111




NO3.
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DZAKCF.P11

006240 001401 BEQ .4

00be42 104400 : ROLBBA: HLT

006244 00S767 000012 TST UBME ; (R0)=00000C, CC=0100

886255 103402 . BC 1976

b2se 102401 _ Bv TST6

006254 001401 BEQ .44

006256 1044CO TSTe: HLT

00e26C 000401 BR . +4 ;RESERVE A WORD

006262 000000 UBMe: .WORD O : WORD RESERVED FOR DATA

006254 104000 SCOPE

0062t 010702 MOV PC,R2

006270 062702 0000le ADD 812,R2

006274 012707 001132 MOV #RELOC,PC ;GO RELOCARTE PROGRAM CODE

006300 000=40 NOP :PROGRAM_RETURNS HERE+2

;0000000000000 LAST ADDRESS OF CODE TO BE RELOCATED 00000000000 |




A=A
veulki!

U‘th .

ame a

P11

e

006374

C0e37¢
006400
006404
gos406
QOE410
COe412

goeHl4

JC&%SU

ﬁﬁ=4:=

5“:o~ A. FR”:LY

104400

000277
o0sg72
102002
105“0&
100401
104400

INSTRUCTI

201010

208314
301334

G00CGe

0C00Ce

0C0002

IN EXER.

RELI

s1011101011011011 F*RST RDDRE‘

BO4

MRCYLL 27(732) 21-APR-786 13:33 PAGE 4l

10 BEE§E%0CQTED 111111111
;RO CONTRINS THE ADCRESS OF RELI

1 SAVE

:GET_CURRENT PC ;

:SUBTRACT RELOCATION FACTOR

:EAVE RELOCATION FACTOR
~:SET NEW SCOPE PTR

MOV
TST
MOV

0
RU.S:FRSTQD
MOV R

M PC,RC
SuUs 8. R0
MOV RO, 3#FACTOR
MOV PC,RI

; CHECK ”SERY kOFD UPS USING QDDRES‘ MCOE 7

UMT:

UN7s

SBC?:

RSL7:

GEC?:--

.HORD
.WORD
.WORD

:CONTAINS RDDRESS CF UuM?

;RESERVE 3 WORDS FOR ADDRESSES 8 ”ﬁ"
ONTRINE QDDRESS OF UWM?

C"DC:

:CLERR TEST DATA

:SET_UP RDORESS
tMOVE RO TO NEXT ADDRESS

:SET NEXT RDDRESS
SET RO POINTING TO DART

+ {R0}=000000, CC=0100

ce=1321

E{a: : nc Y - ! ey

l-.'l‘{.

;s (RQ)=177778, CC=1001

an
H'u‘

) : (RQ)=17777




O2GKC-F BRSIC 1l FANIL

OZSKCF.PL1

D0&4SY
00E450
006462

ReEe

006510
goesiz2
006516

206536
2065+0

gOeSue
Q065
80&5S0
0oesse
00eSS4
00esSse

00e&0e
gCékle
QOBEL4
00cele

00627
103002
102401

169458

000’4'

104400

0002
O0sH
103002
102401
100401
104400

000372
1004C1
104400

gog277
005572
103402
102401
100001
104400

00s272
102001
100401
104400

000257
00el72
103002
10200
GCI?C.
104400

Y INSTRUCTION EXtn.

— e
i

RSR™:
17777

ROR?:
0C000z2

NEG?
177776

SWRBT:
00000z

COM?:
000002
177778

RDC?:
000002

INC?
17777%

ROL7:

MACYLL 27(732)
i=5 a-2.2)
.BCC RSKR?
-BV ﬂga?
QLC

=E\'I

ROR 3-2&2\
8LOS ROR?
BvS ROR?
8PL .+
HLY

SEV £
NEG a2}
BCC NEQZ
BVS NE\! {
8MI .4
HLT

CLN e
SWRE g-2(2)
8CS SWRE7
8MI -
HLT

SEV

COM g2(2)
8CC com?
BvS COM
8MI L8
HLT

SWAE 3z}
BMI L4
HLT

SCC :
RCC g-2(2)
BCS RDC7
BvsS RCC7
8PL .+
HLT

INC 32(2)
BVC INCI_
eMl 4
HLT

¢CC

RO; a-2(2)
BCC ROLY
BYC ROL’
HLT

CO4

21-APR-7B

+(RQ)=

; (RO)=100C01,

; (R0)=000800,

+(RO)=

: (RQ)=077776,

; (RC)=1000C00,

: (R0)=000000,

13:33 PAGE 42

77776, CC=1001

: {R0)=077777,

¢C
{BRANCH IF C'OR

=00CC
Z 18

CC=100!1

CC=1000

‘qll (4

cC=1001

€C=1000

CC=011!

-
SE1




DEGKCF.PLL
006636

0EE40
Obt4e
COSEHY
00BE4E
006650

C0e740
006742

”06744

007006

!
|
!
LT REE e

OcekC-F BRSIC 11 FaiillY

104000

05727

102402
001s01
100431
104400

104400
105272

108372
- 103002

102401
100401
104400

108372
103002
102001
001401
104400

INSTRUCTION EXER.

Co0caa

177776

000002

0oocee

17777%

0000ae

DO4

MRCY1! 27(732) 21-APR-7& 13:33 PAGE 43

SCCTE

. CHECK UNARY BYTE OPS USING ADORESS MOOE 7
151 O (RO

+NOTE:

SBCB7:

RDCB7:

COMBT:

ROR37:
INCBT:
CECB7:

RELB7:

INC (RQ) :HORD FOLLOWING UWM?7 CONTAINS ADDRESS
TST -{RC) 0F O0DD BYTE, RO POINTS TO NATA WCORD
’5R (Rc) EEgSET DETR -

a2(2) REFEQENVES THE 00D’ BYTE, AND @-2(2) REFERENCES THE EVEN BYTE.
+SECISEV ' +SET C AND V

SBCE i) :(R0)= 1??400 CC= 1001

SCC SBCB?

BVS SBCB7

BEQ SBCB7

8MI L +4

HLT

SCC : +SET CONDITICN CODES

ADCB 9-2(2) (RD):I??HOI, CC=0000

BCS RDCB7

BVS QD&SZ

BEQ RDCB7?

BPL +4

HLT

comMB Q-a(g) : (RD)=177776, CC=100!

BCC ¢oMa?7

BvS COMB?

BMI .4

HUT

CLC by :CLEAR _CRARRY

RORS 22(2) : (R0)=077776, CC=0011!

BC RORB?

BVC RORS?7

8PL .+4

HLT

INCB g2({2) : (R0)=100378, CC=1011

BCC INCB?7

gvC INCE?

BMI .44

HLT

DECB 3-2(2) : (RO)=10037S, CC=1001

BCC DECB?

BvVS DECB?

BMI .+4

HLT

RASLB 32(2) :+ (R0)=00037S, CC=0111!

BCC RSLB?

BVC RSLB?

BEQ L4

HLY




04
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007010 00024:X cLe :CLEAR CARRY
007012 108872 177778 ASRB  3-2(2) : (R0)=000376, CC=1001
8‘35 103002 CC ASRB?
7 102401 VS ASRB?
7022 100401 BMI Y
007024 104400 ASRB7: MHLT
007026 105472 000002 NEGB  222) : (R0)=000376, CC=0100
007032 103482 8¢ NEGB?
007034 102401 BV NEGS?
007036 01401 . BEQ .+
007040 104400 NEGB?: HLT
007042 000282 ud SEV
007044 108172 17777% ROLE  2-2(2) : (R0Y-N374, CC=1001
0070s0 103002 BCC ROLB7
007082 102401 8vS n B
007054 100401 BM] +4
00705 104400 ROLB?: HLT
00708G 105272 177776 INGB 3-2(2) ; (R0)=000375, CC=10¢
007064 108272 177776 INGBE  2-2(2) : (R0)=000378, €C=100:
307070 i0SS72 177776 ADCE  3-2(2) : (R0)=000377. CC=1000
007074 108172 17777 COMB  3-2(2) : (R0)=000000, CC=0100
007100 001401 BEQ L +4
007102 104400 HLT
007104 104000 SCOPE
« CHECK aznnav 0PS USING ADDRESS MODE O
307108 000277 SCC +SET CONDITION CCDES
007110 010700 MOV PC,RO :RO=PC, CC=X30!
007112 103002 BCC MOVO
0671'8 102401 BVS MOVO
007::6 001001 BNE .44
007120 104400 MOVO: HLT
007122 01000 MOV RO,R2 :R2= nu
007124 0002Ee SEV :SET >
007126 160002 SUB RO,R2 ‘Ra= ouoocc $C=0100
007130 103402 BCS SUBQ
007132 102401 BVS SUBC
007134 001401 _ BEQ _+4
007136 104400 SUBD:  H.T
007140 000244 cLZ
007142 010203 MOV R2,R3 :R2=R3=000000, £C=0100
007144 103401 BCS MOVOAR
07133 001401 BEQ L+
007150 104400 MOVOR: HLT
007152 000257 cee
007154 000272 +SEV! SEN :sgr V&N
007156 020203 CHP R2,R3 :R2=R3=000000, CC=0100
007160 103403 BCS CMPO

00712 102402 BvS CMPC




D2GKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

ZOKCF.PLI

007164
Q07166
007170

007172
007174
007176
007200
007202
807204
007206

007210

007264
007266

007270
007272
007274

007276
007300

007310
007312

007324

————— s

001001
100004
104400

010002
010203

020203
001401

030205
100401
104400

005002
000277
050002
103002
10240
001001
104400

010003
Q00277
000244
043003

020004
CO140!

BNE
BP
CMPO: ML

MOV

L
—im
-4
mo

(
L7

13: ASL
23: MOV

33: HLT
43 MOV

<)
BISO: HLT

BICO: HLT

MACYL1l 27(732)

CMPQ
.44

RO,R2
R2,R3
R2,R3
RS A3
e

o4

21-APR-76 13:33 PAGE 45

;RO=R2
+RO=R2=R3
+R3=2%R0
+R2=2%R0
1R2=R3=2*R0

;ERROR! CHECK ADD INSTRUCTION

OWING SUBTEST SHIFTS A BIT THROUGH R2 AND RS AND DCES A
8IT) USING R2 AND RS.

;R2=R5




DZGKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZOKCF.
007328

007330
0”332

007410
CO7412

007434

007436
007442
007444
007446
007452
007454
007456
007480
007462

007466
007470

007472
007474
007500
007502

b e e e e e — o ————

104400
010004

104000

C12703

104400

00S004
150304
022704
001401
104400

110404
022704
001401
104400

000010

128282

12500¢C

0002s2

1776882

MRCYLl 27(732)

GO4

2l-APR-76 13:33 PAGE 46

;R3=RY4=0
R3-1g777’

:R4=100000
1R3=177777 ,RY= 0?77?7 CC=0011

;R3=R4=125252
1R3=125252, R4=125000

;ERROR! BICB FARILED

;R3=125252, R4=0
;R3=125252, R4=000252

;ERROR! BISB FRILED

1R4=177652
:MOVB EXTENDS THE SIGN

HLT
MOV RO, RY
COM RY
MOV RY, R
gg RO'R
BISOR
8MI L+4
BISOA: HLT
INC R3
BEQ L4
HLT
MOV R3, R4
COM R3
SEC
ROR RY4
ADD R3, R4
BCC Abd0
BVC ADDO
BEQ ADDO
ADDD: HLT
MOV PC.RO
CMP (R8)+, (RD)+
CMP RO, PC’
BEQ .+4
HLT
MOV PC, RO
ADD a ¢.RO
MOV RC,R2
CMP FC'RO
BNE CMEOA
CMP R2,R0
- BEQ _+4
CMPOR: HLT
SCOPE
:CHECK BINARY BYTE CPS USING ADDRESS MODE 0.
MOV 8125282 R3
MOV R3, RY
BICB - R3 RY
CMP olésoou RY4
BEQ
HLT
CLR RY
BISB  R3,Rd
CMP oaéa RY
BEQ
HLT
MOVB  RY,RY
CMP s1#7ssa RY4
BEG
HLT

;ERROR! MOVB FRILED




DZQKC-F BR‘IC 11 FRAMILY INSTRUCTION EXER.

DZAKCF.P

007504
007510
007s12

007514

007542

007544
007546
007550
07552

007622

007624
007626
007630

007e42

132704
001401
104400

1
104400

150304
105204

704
0C1i401
104400
104000

000262
0b1314
103002

104400

000277
000250
021314
103403
102402
001401
100401
104400

000277
000244
031314
103002
102401

Cogz77

1778235

000125

; CHECK BéNRRY 0PS ESING RDDRESS NODE

ADDL:

CMP1:

BITI:

HO4

MARCY1l 27(732) 21-APR-76 13:33 PAGE 47

BITE #177525,R4
BEQ .4

HLT :ERROR! BITE FAILED
COM8  RM :RY4=177525

MOVE  R4,RY :RY=000125

CMP o1és RY

BEQ

HLT

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

1sT RY

BEQ i

HLT

SCOPE

RESERVE TWO WORDS

JWORD O *RESERVED FOR SOURCE DATA
JWORD O :RESERVED FOR DESTINATION DATA
MOV PC,RY
15T -(RY)
¢LR -(RY) :RY POINTS TC DESTINATION DATA
MOV RY,R3
CLR -(R3) :R3 POINTS TO SOUCE DATA
COM (R3) : (R3)=177777
%E% (RY) égq)-ooooox
ADD (R3), (RY) :(R3)=177777, (R4)=000000, CC=0101
BCC ADD1 .
BVS ADD1
BEQ .+4
HLT
SCC
CLN
CMP (R3}, (RY) : (R3)=177777, (R4)=000000, CC=1000
BCS - CMPI
BVS CMP1
BEQ CMP1
BMI L4
HLT
s
BIT (R3), (RY) : (R3)=177777, (R4)=000000, CC=0101
BCC BIT! »

BVS BITI
BEQ .+4
HLT
SCC




D2 ‘kC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZGKCF.

007644
007646
&
e
3

007656
007660

010002

010004
0100Ce

Q00245
i
e
102401

001401
104400

o

104400

O41314
103002
102401
100401
104400

000282
021314
103003
102402
001401
100001
104400

00s013
000z261

00e013

011314

00S114

e e b

104400

011314
001401

SUBI:

BISI:

BIC!L:

CMP1A:

SUBI1R:

SuelB:

I04

MRCYL! 27(732) 21-APR-76 13:33 PAGE 48

+CLCICLZ |
COM (RY) s (RY)=177777
382 éﬁai"ﬁ“’ : (R3)=177777, (R4)=000000, CC=0100
BVS SUB1
BEQ 44
HLT
CLRB  (R3) (R3)=177400
ggﬁs (R3) (R3)=000377
MOV (R3), (RY) ;(na)=(n4)=000377
ﬁf e
SWAB  (RY) cna)-000377 (R4)=177400
+SEC!SEV SET C & V
BIS (R3), (RY) : (R3)=000377, (R4)=177777, CC=1001
BCC BIS1
BVS 9131
BMI L+4
HLT
BIC (R3), (RY) : (R3)=000377, (R4)=177400, CC=1001
BCC BIC1
BVS BIC1
BMI .44
HLT
SEV :SET V
CHP (R3), (RY) : (R3)=000377, (R4)=177400, CC=0001
BC CMP1A
BVS CMP1A
BEQ CMP1A
BPL preh
HLT
g%g (R3) ; (R3)=000000
L
ROR (R3) : (R3)=100000
MOV (n3) (RY) : (R3)=(RY)= 100000
COM (R4) : (R4)=077777
SUB (R3), (RY) : (R3)=100000, (R4)=177777, CC=1011
BCC SUB1A
BVC SJBIR
BMI L+
HLT
SCC "
SUB (R3), (RY) : (R3)= 100000, 4) =0777 77, CC=0000
BLOS  SUBISB :BRANCH IF C'OR Z IS SET -
BVS suaxa
BPL .4
HLT
MOV (R3), (RY) : (R3)=100000, {R4)=100000, CC=1000
BEQ movi’




OZGKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.PLI

- 010042
010044

010046
010052
0100S4
010056
010060

o
[
o

OOOO0OO0O0O0000 00000000
Ps b ha s s s Pt et Pt pmt Pt Bt Pt et Pt et pma e
OOOO0O0OO0000 00000000
REFELSEERE RFERBr o

100401
104400

?65314
1836002
001001

100001
104400

I

104000

000402
000000
00ogoooe
010705

105112

000277
111215
103005
102404
001403
100002
105215
001401
104400

106312

104400

000002

MOVI:

ADD1R:

RDD1B:

. MOVBl:

CMPBL:

MRCYLl 27(732)

BMI
HLT

ADD

JO4

.44

(R3)A(RH)
ADD1A

(Ri)
(R3), (RY)
(R3) . (RY)
ADD1B

~ RDD1B
.44

82, (RY)
(R%)
+4

0
0

PC,RS
-(RS)

-(R5)
RS, R2
-(R2)
Re
(R2)

(R2), (RS)
MovBl
MOVB1
MOVB1
MOVB1
(RS)

.44

(R2)
.-a

(R2)
(RS)
(RS)
(RS)
CMP

(R2)
8l
.44

2l-APR-76 13:33 PAGE 49

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

: (R3)=077777
- (RY4)=077777
: (R3)=077777, (R4)=177776, CC=1010

:CHECK FINAL RESULT

; (RS)=000000

; (R2)=000000
;R2 _POINTS TO ODD BYTE
; (R2)=177400

; (R2)=177400, (RS)=000377,CC=1001

;CHECK RESULT

; (RS)=000177, (R2)=100000, CC=1010




OZGKC-F BASIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.PL1

(o [ Jom Tiow [ L Lo |
P 2RO OB E

R BRRE 928
8-‘:80

010274

010276

0103

010302
010304
010306

005003
000261

104400

151215
103001
100401
104400

141215

1049400

105112
121215
001401
104400

141512

104400
000402

105042

00026l

e Pt Pt Pn Pt
OO0
=00
==
e Nl ol el
nwmn L

MRCYL1 27(732)

CLR R3

SEC

ROR R3

BIS Rg (RS)

+SEC!SEV!SEN

BITE  (R2), (RS)

BCC g178l

BVS BITBI

BEQ L4
BITBl: HLT

BISB  (R2),(RS)

BCC BIssl

BMI .4+4
BISBl: HLT

BICB  (R2),(RS)

BCC gIcBl

BEQ BICBI

BPL .+4
BICBl: HLT

COMB ~ (R2)

CMPB  (R2), (RS)

BEQ = .+4

HLT

BICB ~ (RS), (R2)

BNE pICBiA

TSTB  (R2)

BEQ L4
BICBlA: HLT

BR .46

JWORD O

JMORD O

MOV PC,RS

ST -(RS)

CLRB  -(R5)

MOV RS, RY

CLRB  =-(RY)

MOV RY,R3

CLRBE  -(R3)

MOV RJ,R2

CLRB  -(R2)

; COMMENTS ARE LEAST SIGNIFICANT 4 BITS OF BYTES POINTED T0 BY R2,R3

21-APR-76 13:33 PAGE SO

:R3=1 osooo

+ (RS)=10017

+SET C,V

1 (R2) lobooo (R§)=100177, CC=0101

; (R2)=100000, (RS)=100377, CC=1001

; (R2)=100000, (RS)=100177, CC=0001

; (R2)=077400, (RS)=100177

; (RS)=100177, (R2)=00000C, CC=0100

; RESERVE TJO WORDS FOR DATA

: SOURCE DAT

: DEST DQTR

;RS POINTS TO DEST ODD BYTE
:R4 POINTS TO DEST EVEN BYTE
;R3 POINTS TO SOURCE OCD BYTE

:R2 POINTS TO SOURCE EVEN BYTE

;R4, AND RS RESPECTIVELY AND THE REMAINING BITS ARE 0'€.
SEC ;SET CARRY

ROLB
MOVB
ROLE
MOVB
ROLE

E

; (R2), (R3), (RY), (RS)
;0001 , 0000, 0000, 0000
:0001, 0000, 0001, 0000
0010 0000, 0001, 0000
,0010,0001,0000
0010, 0001 ,0000




DZGKC-F BASIC 11 FAMILY INSTRUCTION EXER.

DZAKCF.P1L

010310
01C3le

10364

= ) e e () e s s s e
O WUICWUID O

001401
104400
104000

010405
012715
0le71e
000257
000262
0b22es
103002
102401
001401
104400

000262
024527
103002
102401
100401
104400

054225
103001
100401
104400
000277
000244

000001
177777

000001

BINI:

; CHECK BINRRY WORD OPS USING RDD
MOV R4,RS

RODZ2:

CMP2:

BIS2:

MACYLl 27(732)

MOVB
ROLB

o
BITB
BEG
8ISE
gITB
BEQ

LO4

2l-APR-76 13:33 PAGE 5!

81, (RS)
-1, (R2)

(R2)+, (RS)+
ADD2
ADD2
.4

-(RS), #1
CMP2
CMP2
.+

-(R2), (RS)+
BIS2
.+4

-e wews @e e
- e w e -
- e W w e
- e w w e

00 OO0 O0O0000
b b [ 00
OO0 00 OO0y —
== 00 00000

-eswe
- -
- -
- e

00 00O OO0 0000
00 00 OO0 00000
OO0 OO0 00O 00000

00 00 00 OO 00 00000
i e b e e D00 00
00 00 00 00O OO0 00000
e b o pa b - b b b el e e S S

o0 OO
00 00

w-e @an
- -
- -
- -

= e - 00 OO0 OO0 OO0 OO0

OO0 OO0 OO0 rep= pap=s  paps == —==000

OO0 OO0 OO0 OO rteps paps  paps  bapapa i)
(o] ey S S

OO b= pepe  paps  papa
——0 00 OO0 OO0 OO0
OO e paps  paps s

P §o—a b - — b= — - b

o000 00O
000 00
——— OO0
000 O
——— 00
PQD 0o

RESS MODE 2 & 4

;SET DESTINRTION REGISTER

; (R2)=177777, (RS)=000000, CC=010!

;SET V
; (RS)=000000, CC=1001

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




DZOKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZGKCF.P

010466

010640

162245
103402
Q2401
01401
104400

00S44e
005115

gla2742
012245

125252

104400

000262
052225
103002
102401
100401
104400

Q42745
00512s
024245
001401
104400

00s012
00S1ee
162742
103402
102401
100401

125252

104400

104000

010702
C1020S .
124245
001401

golcio
001372

000001 -

suBz:

BICz:

BITa:

BISeA:

SUB2A:

18:

MRCYL1l 27(732)

MO4

21-APR-76

(R2)+,-(RS)

L£COOOMN
M —

5252, -(R2)
)+,-(RS)
)+

(R2)+, (RS)+
BIS2A’
BESEQ

#125252,-(R5)
(RS)+
-(R2),-(R5)
I+q '

(R2)
(R2)+

PC,R2
R2.RS
-(ha) -(RS) -

R2, J#FRSTAD
1%

i3:33 PAGE S2

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

; (R2)=000001, (R5)=177776, CC=1001

; (RS)=052525
; (R2)=125252, (RS)=052525, CC=010!

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

: (R2)=177777
:(R2)= 177778, CC=1000

;GET CURRENT PC
sMOVE TO RS
s COMPARE ALL PREVIOUS MEMORY ADDRESSES

;s ERROR!
+CHECK FOR LOW LIMIT




DZQKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.P11
010842

10644
l

726

104000

006008
0000CC

010703
005743

112744
112744
001401
104400

152324
100401
104400

1223eH
103402

104400

000261
134344
103002
102401
001401
104400

000244
144344
0014C1
104400
104000

000404
000000
000000
000000

010042

000200
000377

000177
oooaoe

MRCYL1 27(732)

SCOPE

21-APR-76 13:33 PAGE 53

; CHECK BINARY BYTEBOPS USING RDDRESS MODES 2 & M.

CMPB2:

BITB2:

(R3)+, (RY)+
.44

(R3)+, (RY)+
cMPe2’
CEPBE

R3),-(RY)
82
T8

-(
BI
BITBR
)

-(R3),-(RY)
44

ESERVE TNO WORDS
: SOURCE DATA
sDESTINATION DATA

; (R3)=100377

: (R4)=077400

; (R3)=106377, (R4)=077777

: (R3)=100377, (R4)=077400

; CHECK BéNQRY WORD OPS USING ﬂDDREEgEMODES 3 & S.

cs:

R3
Ro,-(RaJ

RVE SPACE FOR DATA AND ADDRESSES
s CONTAINS ADDRESS OF SOURCE DATA
:CONTAINS ADDRESS OF DEST DATA
sCONTRINS SOURCE DATA
:CONTRINS DEST DATA

;SET SCOPE PTR

sADJUST RO

iRS POINTS TQ _DEST DARTA
iSUB 4 FROM RS

RS POINTS TO ADCRESS OF DEST DARTA

;R4 POINTS TO DEST DARTA

;R3 POINTS TO SOURCE DATA
iR2 POINTS TO ADDRESS OF SOURCE DATA




BOS

o N =ogss:: 11 FANILY INSTRUCTION EXER MACYLl 27(732) 21-APR-7& 13:33 PAGE S4
DoOKCE.PLL

011012 Q05013 CLR (R3) :PRESET SOURCE DATA

311014 Q08014 CLR (RY) :PRESET DEST DATA

011016 000277 ol

211020 00024 CL2

C11032 183235 SUB J(R2)+,3(RS)+  ;!R3)=000000, (R4)=00000C, <5=010C

011039 1034C2 8Cs SUB3

211038 1224CI Ve SUS3

11030 001401 BEQ .+4

01103c 10w400 SUS3:  HLT

011034 252752 100000 8IS -zooeao 3-(R2) :{R3l=100000

011090 283785 (000G A0D (RS) : (R4)=000001

Cli0w4 183238 SU8 a‘ha)¢ 3(RS)+  ;(R3)=100000, (R4)=100001, CC=101"

S1104e 103002 8¢¢ UB3R

011050 102001 Ve Jaan

011082 100801 BMi .+

011088 108400 SUB3R: HLT

011056 QOS41M NEG (RY) 1 (R9)=077777

C110E0 (03828 BIT 3-(R2),3-(RS)  ;(R3)=100000, (R4,=077777

011082 00I4CI EEQ .44

011068 108400 HLT

J110es (02323 CHP J(R2)+,3(RS)+

211070 102431 VS .44

911072 109400 RHLT

011074 00s:S2 ce 3-(R2)

C1107& 000257 cC

011100 0e325s A0C 2(R2)+,3-(RS)

011102 102001 BVC ADD3

Q11104 10ONO1 BMI . +4

C1110e 104400 RDD3: HL

011110 00026! SEC :

CI1112 0482385 BIC 3-(R2),3(RS)+ :(R)=077777, (R4)=100000

011114 1030C1 glc BIC3

0iille 00401 EM] . +4

011120 700 8103:  HLT

Bi1lge OC S cOM J3-(RS) + (R§)=077777

0iliz8 Gz 3 i J(R2)+,3(RS)+  ;(R2)=077777, (R4)=077777

Cliize OC. J1 BEG 44

011130 104400 HLT

011132 104000 SCOPE

_ ;CHECK BINARY BYTE OPS USING ADDRESS MODES 3 8 S.

011134 0OCH0E BR 1§ :RESERVE SPARCE FOR ADDRESSES $ DATA

Ciii3t 000200 HoRD :CONTAINS RDDRESS OF SQURCE DATA (EVEN BYTE)

011140 0O000O JMCRD O :CONTRINS ADCRESS OF SOURCE DATA ({00 BYTE)

011142 0GCO0O JWORD 0 :CONTAINS ADORESS OF DEST DATA (EVEN 3VTE)

Cl1i+4 000000 .WORD O sCONTRINS ADDRESS OF DEST DATR (ODD 3YTE!

Ciiise 000000 JWORD O s CONTRINS SOURCE DATA

011150 0C0CC JMCRD 0 sCONTRINS DEST DATA

011182 010700 1§ MOV PC,RO

C11184 C24080 CMP -(AQ),-(RO) ;RQ=ADDRESS OF DEST DATA .

Ci1iSe 010003 MOV RO,R3 1R3 ’ .
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001001
104400

123453

000402
000000
00cCcog

013702
010205
COS0eS
012762

02e76s

177001

000200

C00800
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COS

MACYL! 27(732) 21-APR-7& 13:33 PAGE S5
MOV R3,RS :RS " .
ST -(R3) :SUB 2 FROM R3 . __
MOV RO, -(R3) ‘R3 POINTS TO RDLIESS OF CEST CATA
INC (RY) : 000 BYTE
MOV R0, - (R3) EVEN BYTE
MOV R3 RY
15T - (RO) ;RO=ADDRESS OF SQOURCE DATA
MOV RO, - (RY) :RY PCINTS TC ADDRESS OF SQURCE DATA
INC (R4} :00D BYTE
MOV RO, - (R4} :EVEN BYTE
SEC :SET CARRY
MOV 8177001, 3(RY)+
MOVE  #200,3(R4i+ :SOURCE DATAR=100001
MOVE  @-(RY),3(R3+
ggvs a-énq),acaaz+ :DEST DATA=000800
- ¥
HLT -ERROR! MOV DOES AFFECT £ 3IT IN PSU
CMP 8600, (RS) :CHECK DEST DATA
BEQ e
HLT :ERROR! INCORRECT RESULT
CMP -{R3),-(R3) :POINT R4 BACK TO EVEN SYTE
8158 F(RY)+ IR+
BIS8  J(RY)+.J(RI+ ;DEST DATA=10080!
ggg nigosol,gns; :CHECK RESULT
HLT :ERROR! INCORRECT DEST DATA AFTER 8153
BICB 3-(RY),2-(R3)
BICB  3-(R4).3-(R3)
BITBE  QJ(R4)+,3(R3)+
8NE © - BITE3
8ITB a-(RY),3(R3)+
81783: HLT
CMPB  3(R4)+,3-(R3)
BNE CMPR3
cMPB a(R4)+, 3-(R3)
BEQ .44
CMPB3: HLT
SCOPE
:CHECK BINARY OPS USING ADDRESS MODE & =
; =13} .+E ;RESERVE TWQO LOCATIONS
SDATA: .WORD O :RESERVED FOR SOURCE DATA
- DDATA: .WORD O :RESERVED FOR DESTINATION DATA
MOV J9FACTOR, R2 +GET RELOCATION FACTOR AND LSE AS AN
MOV R2,RS : INDEX VALUE TQ PQINT TQ DATA
CLR ODATA(S) :PRESET DESTINATI.N DATA
MOV 81,SDATR(2) *THIS ROUTSINE PUT A ! 2IT INTO EVERY
18: BIS SDATA(2),00ATA(S) ;OTHER BIT POSITION IN THE DEST-
ASL SOATA(S)" : INRTION RDDRESS (5282%)
ASL SDATA(2)
BCC 18 2
CHP 852525, DOATA(S) ;CHECK RESULT
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Q01401
éDHQOO

001401
104400

100001
104400

006362
186265
103401
001401
1C44C0

112700
0i00&2
01276S
166500
001401
104400

104000

013702
010204

Cl276e

011310

0C1004

RSIC 11 FAMILY INSTRUCTION EXER.

000
b epa
Py T
CILIGD
[
oo

gl13le

gL1312

gi13le

011312

glisle

Cil3lz2

011312

011740

ADDE: HLT

Sugb: HLT

13: R0D

DOS

MRCYLLl 27(732) 21-APR-76 13:33 PAGE 56

44

g-1 SDRATR(2)
DDAYA(S),SOATA(2)
SDATA(2) . DDATA(S)

+ERROR! BIT INST FAILED
DDATA(S) :DDATA=125252
sggrn<a).oonTncsi

;ERROR! INCORRECT RESULT
;SOURCE DATA=125252

-«

:ERRCR! CMP INST FAILED
SDATA(2),DDRTA(S)
ADDS
AUDE
o+q
SDATA(2) - SDATA=5252Y
SDATR(2) DDA At 5}

SUBs
.+4

8377 .R0 :R0=177777 (MOVE %R EXTENDS SIGN
RO, SDATA(2)
-1 DDATA(S)
nga?ncs>.no

,CORTR(S)

SDATA(Z)
SDATA(2), DDATAI(S)
.t

SDATA{2),RC
13

;CHECK BZ " .. BYTE OPS USING ADDRESS MOOE &

NOTE: SOATRB(2)
:AND SDATAB(3),

MOV

AND DOATAB(4) REFERENCE EVEN BYTE OF SOQURCE $ DEST DATA
AND DDATAB(5) FEFERENCE ODD BYTE OF SOURCE & DEST aTA

J8FACTOR, R2 :GET INDEX VALUE
2,RY

R2, tR2 FOR SOURCE EVEN BYTE INDEX, R4 FOR
RY.R3 : :DEST ODD BYTE, R3 FOR SOURCE EVEN
R3 *AND RS FOR DEST QDD BYTE
R3,RS
+SET CARRY

8125252, SDATAB(2}




O<GKC=F BASIC 11 FRMILY INSTRUCTION EXER.

<eKCF.PLL
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112763
g1626M
052764

136263
Tl
104400

103381

104400

136564
001401
104400
104000

000408
000000
000C00

000000
000000

024043
010013

00026l
0ig777
017777
103001
100401
104400
008377
102001
001401
104400

027777

011740

011740

OO0
bo pe
s B |

» b~

011742

177722

177706

177740
177734

177706

SDRTAB:
DDATRB:

05

MACY1l 27(732) 21-APR-76 13:33 PAGE
MQVB 8 7125 SDATAB(3) : SOURCE DATA = 0S2652
MOV SUn i AB(2),DDATAB(Y)
BIS 8125125 DOATAB(Y) :DEST DATA = 177777
BIT8  SDATAB(2),SDATAR(3)
BEQ rth
HLT
Eége SgaTQB(E),DDRTQB(H)
T ; :ERROR MOV,BIS,BIT;BIC DO NOT AFFECT °C’
CMPB  SDATAB(3),DDATAB!H)
BEQ L4
HLT
BICE  SDATAB:3},DDATAB(S)
CMPEB  SUATAB(2) .DCATAB(S)
BEQ .4
HLT
BIT8  DDATAB(S),DDATAB(Y)
BEQ et
HLT
COPE
B8R us? :RESERVE TWO WORDS
JWORD O :RESERVED FOR SOURCE DATA
JMORD O :RESERVED FOR ¢ T DATA

; CHECK BINARY WORD OPS USING ADORESS MCOE 7

R2=RODRESS OF 58URCE DATAR, AND

S8IN7: .MWORD
DBIN?: .WORD O
JMORD O
JWORD O
UB7: MOV PC,RO
cMP -(RO),-( )
MOV RO, R2
oM -(R2),-(R2)
MOV RO, (R2)
MOV R2.R3
CMP -(R0) . -(R3)
MOV RN, (R3)
SEC
MOV 100000, 3SBIN?
MOV JSBIN7, JOBINT
BCC MOV?
BMI .4
MOV?: HLT
ASL JDBIN?
BVC e
BEQ .4
HLT
CMP dSBIN7,3DBIN?

R3= ADDRESS °F DEST DATA

s CONTAINS PUDRESS QOF SQURCE DATA
:CONTAINS RDDRESS OF DEST DATA
:CONT...NS SOURCE DATR

s CONTRINS DEST DATA

; SOURCE DATA = 100000
;DEST DRTR - 100000

;DEST DATR = 0000CC

; (R2)=100000, (R3)=000000
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104400
0062??
7007

Q47777
001401
104400

087777
100401
104400

0277:7
001401
104400
104000

00S0C0

000240

163727
063707
Q00240
024607
132807

INSTRUCTION EXER.

177670

177650
177644
177624
177612

177600

000072

000000
00100
001004

001004
001004

177670

177644

177624

177812

177600

FOS

21-RPR-7%

MRCYLl 27(732)
BCS CMP?7
BVS CMP?7
EM] .4
CMP?: HLT
SUB JSBIN7,IDBIN?
BCC SUB?7
gve SUB?7
BEQ SuB?
El L ¢+q
SUB?: HLT
ASR JSBIN?
RDD JSBIN7,dDBIN?
BCC RADD?7
BVC ROD7
BEQ RDD?7
SPL .+4
RADD7: HLT
BIC aSBIN7,dDBIN?
BEQ .4
HLT
BIS JSBIN7,JDBIN?
BMI .44
HLT
CMP JSBIN7,IDBIN7
BEQ .44
HLT
SCOPE

. 13:33 PAGE 58

; (R2)=100000, (R3)=100000

rr
Q

000
0000, (R3)=040000

; (R2)=14%0000, (R3)=0000CC

: (R2)=140000, (R3)=140000

; SOME MISCELLANEOUS OPERATION INVOLVING THE PC
:NOTE: NONE OF THESE OPERATIONS SHOULD RFFECT THE PC

CLR
CLR 3

MOV PC,PC

CMPB CIPC

BIT PC.PC

ADD RO.PC

1STB ¢

ADC PC

CMP (R0),PC
BITB (ROJ PC

ADD pt

CMP aotncron PC
agga 28FACTOR, 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 RELOCATED)

SUB 2*"ACTOR,PC
ngo ﬂtrRCTOR PC
CMP -(SP),PC
BITB (SP)+.PC

;JUMPS TO UNRELOCATED CQOE
: RETURNS
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012236 J26707 000012 CMP 18,PC
Q12242 166707 ococos SUB 18,PC
013346 Q46707 000002 BIC 18.PC
012252 00040! 3R .+ :BRANCH OVER 1%
012284 000000 18:
012250 104000 SCOPE
012260 010702 MOV PC,R2
012262 062702 000012 ROD #lc,R2
1238 012707 001132 MOV sRELCC,PC co RELOCATE PROGRAM CODE
012272 000240 NOP PROGRAM RETURNS HERE+2
+1111111111111 LAST ADDRESS OF ¢8DE 10 BE RELOCATED 1111111111l
aaaaaaeaaa‘*~ FIRST ADDRESS TO BE RELOCATED 222222222
012274 010700 RELZ: N PC,RO :GET PC
012276 00S7H0 TST hc :RO CONTRINS THE ADDRESS OF RELZ
012300 010037 001010 MOV RU J8FRSTAD : SAVE
012304 010700 MOV PC,RG :GET CURRENT PC
012306 182700 012308 SUB "RG ~+SUBTRACT RELOCATION FACTOR
0i12312 010037 OCI1004 nov nu J4FACTOR :SAVE RELOCATION Fncro
012316 010701 PC.RI :SET NEW SCOPE PTR
_ : CHECK srnnnv BYTE' ops USING ADDRESS MODE 7
012320 000406 2R BINB? :RESERVE SPACE FOR ADDRESSES 8 DATA
013322 000000 SBINB7: .WORD O :CONTAINS ADDRESS OF SOURCE EVEN BYTE
012324 000007 MORD O :CONTAINS ADDRESS OF SOURCE OCD BYTE
012326 000COC WORD O :CONTAINS ADDRESS OF DEST EVEN BYTE
012330 000000 CMORD O :CONTAINS ADDRESS OF DEST ODD BYTE
012332 000000 DBINB7: .WORD O :CONTAINS SOURCE DATA
012334 000000 MORD O :CONTAINS DEST DATA
01233 0700 BINB7: MOV
01234 4040 CMP -(RD) -(R0) :RO = ADDRESS OF DEST DATA
012342 010080 177772 MOV RO, -6(R0) :LOAD ADORES OF DEST EVEN BYTE DATA
01234 Q10080 177774 MOV RO. -4(R0)
012352 00S280 177774 INC -41R0) :LOAD ADDRESS OF DEST 00D BYTE DATA
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012356

012370

012
gi53%¢

012510

gizsia
gigs20
012522

0izsz4

12556
012562

412570
012576
012802
012604

05002
12703
012704
01270S

005020
D0S010
013746
061602
061603
061604

82605

112773
132772
001401
104400

157374
105274
001401
104400

105375
005274
127375
001401
104400

147375
001401
104400

108073

157473

104400

000372
112775

147572
106075
103372
C0s77e

177774
177778

001004

177777
000377

0le3z2
0lesz2

012322
012322

012373
012332
012332
177400

012322
000260
012322
012332

012322

HOS

MRCYL1l 27(732) 21-APR-76 13:33 PAGE &0

TST

=(R0) ;RO=ADDRESS OF SOURCE DATA

383 58"é?§§?) : LOAD. ADDRESS OF SOURCE EVEN BYTE DATA
INC -6(R0) :LOAD ADDRESS OF SOURCE ODC BYTE DATA
CLR R2 :SET INDEX REGISTERS
MOV #2,R3 : SBINB7 (2) : 9SBINB7(2) REFERENCE EVEN 3
MOV 8-4, RY :0DD BYTE SOURCE DATA; 20BINB7(4);a0BINB7(S)
MOV #-2.RS :REFERENCE DEST EVENS'0DD BYTE CAtA
CLR (RO)+ :PRESET SOURCE DATA
LR (RO) :PRESET DEST DATA
MOV aurncroa,-(sp) 1GET RELOCATION FACTOR
ADD (SP),R2 :AND ADD TO INDEX VALUES
ADD (5P) R3
ADD (5P) RY
ADD (5P)+,RS
012322 MC/3  #-1,3SBINB7(3) ;SRC DATA = 177400
012322 BITB 37?.asexne7r2) :CHECK THAT EVEN BYTE WAS NOT AFFECTED
BEQ .44 :BY MOVB INSTRUCTION
HLT
012332 BISB  @SBINB7(3),20BINB7(4)
5289 acaxna (4) :CHECK THAT BIS SET ALL BITS
HLT
DECE  2DBINB7(S) :DEST DATA = 177400
INC JDBINB7(H) ‘DEST DATA = 177401
012332 CMPB  3SBINB7(3),30BINB?(S)
BEQ ey
HLT
012332 BICB  @SBINB7(3),2DBINB7(S)
BEQ .44
HLT
CLRB  SBINB7(3) :SRC DATA = 000000
:THIS ROUTINE SETS ALL BITS IN THE SCURCE ODD BYTE BY BISING R BIT FROM
*THE DEST EVEN BYTE INTO THE SOURCE 0ODD BYTE
012322 BIS7: BISB  JDBINBZ(M),dSBINB7(3)
58%5 S?EINB?(H)
012322 CHP #177400, 3SBINB7(2) :CHECK RESULT
BEQ L4
HLT
SWAB  @SBINB7(2) :SRC DATA = 000377
012332 MOVE  #200,aDBINB7(5) :DEST DATA = 100000
012322 BIC?: BICB aoexna7(5) 3SBI! 7(2)
RORB  IDBINB7(S)
BCC BIC7
ST JSBINB7(2)
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012610
Qlaele
012614

e

012624

001401
104400
104000

187

816785
000401
00Cco00
005723
010313

063737
013737

000277
160212
104400
080222

104400
000406

062716
052766
000002

012706

104000

000001

00000H
000004
000010

012764
001004
000004

177775
177773

000002
0Coo1?7

000002

000S00
00CO06 0000CH
00CCl2 000CI0

ORERR:

MRCY11 27(732)

BEQ
HLT
SCOPE

MOV
MOV
B8R

. WORD

05

21-APR-76 13:33 PAGE &l

.4

3&,55 ;LOAD R2 WITH ODD #

L+ :RESERVE SPACE FOR 3 WORD

0 sWILL CONTAIN AN CDD ADDRESS

(R3)+ :STEP R3 TO POINT TO WORD ABOVE

R3, (R3)

(R3) :AND MAKE 0DD

$15 JQ#ERRVEC  :SET ODD ADDRESS & RESERVED INSTRUCTION

J4FACTOR, a8ERRVEL

A8ERRVEC, J#RESVEC :TO TRAP TO 1§ BELOW
:SET ALL CC’S

R2, (R2)

R2, (R2)+

-(R2)

(R2) :NOTE: MAY BE RESERVED

(R2)

(R2)+,R2

-(R2),R2

3-(R2),R2

d(R2)+

J(R3I)+,R2

d(R3)+

d(R3)+

3-(R3)

d.+1,R2

3.-1

2%

82, (SP) :ADJUST RETURN PC

$17,2(SP) +SET CONDITION CODES ON RETURN

8STKPTR, SP RESET STACK PTR

8ERRVEC+2, QERRVEC
SRESVEC+2, J#RESVEC
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; CHECK JMP INSTRUCTIONS

013022 010700 MOV PC,RO
013024 062700 000012 ADD 812,RO :SET ADDRESS FOR JMP INST
813030 000277 SCC +SET CC'S
13032 880110 INP (RO)
013034 000402 BR .46
013036 000250 CLN +JMP INST JUMPS HERE
01304C 000775 BR .4
013042 103003 BCC IMP1L
013044 102002 BVC IMP1
013046 001001 BNE JMP1
013050 100001 BPL 44 -
013052 104400 IJMP1: HLT :ERROR! INCORRECT CC'S AFTER JMP
013054 00S002 CLR B2 :SET INDICATOR
013056 010703 MOV PC,R3
013060 000401 BR 44 :RESERVE WORD FOR JMP ADDRESS
013062 (000000 - .WORD O $CONTAINS ADDRESS FOR JMP INST
013064 005723 ST (R3)+
013066 010313 MOV R3, (R3)
013070 0i0300 . - MOV 3'RO
013072 082713 000022 ADD 822, (R3) : (R3) IS JMP RDDRESS
013076 010300 MOV R3,R0
013100 000133 JMP azh3)+ : JUMP TO ADDRESS CONTAINED IN R3
013102 000402 BR +6
013104 005102 com R2 : COMPLEMENT INCICATOR
013106 000775 BR .4
013110 005202 INC R2 :CHECK INDICATOR
013112 001003 BNE INP3
013114 005720 15T (RO)+
0i1311e 020003 CMP RO, R3 :CHECK AUTO-INC R3
013120 001401 BEQ .+
013122 104400 IMP3: HLT
013124 00S002 CLR R2 :SET INDICATOR
012126 010704 MOV PC,RY :SET UP JMP REGISTER
013130 010400 MOV RY4.RO :SET UP CHECK REGISTER
013132 000402 BR 1%
012134 005102 coM R2 s COMPLEMENT INDICATOR
01313 000403 BR 2%
013140 022424 18: CMP (RY)+, (R4)+
013142 005724 15T (RY)+' :R4=JMP ADDRESS
013144 000144 IMP -(RY) :USE R4 RS ADDRESS
013146 005202 2%: INC R2 :CHECK INDICATOR
013150 001003 BNE IMPY
012152 022020 CMP  (RO)+,(RO)+
013154 020004 CMP RO RY : CHECK AUTO-DEC R4
012156 001401 BEQ .+
013160 104400 IMP4:  HLT
013162 010703 MOV PC,R3
013164 000401 BR . +4 :RESERVE WORD FOR JMP ADDRESS
013166 000000 18: JWORD O :CONTRINS JUMP ADDRESS
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QusTa3
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Wi
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104000

013705
012702
; . De0S02

020405

000016

177770

001004
013344

001004

013326

000020
gocole

cs:

38:
43:

JMPS:

13:

c3:
38:

JMPE:

1%:

c3:
73:
38:

JMP7:

YSRTST:

1%:

28:
38:

MACY1l 27(732)

KOS
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TST (R3)+
MOV R3, (R3)
ADD a1é (R3)+
MOV R3, RO
BR 33’
COM R2
8R 4§
IMP 3-(R3)
INC R
BNE JMPS
ST -(RD)
CHP RO, R3
BEQ L +4
HLT
BR 2%
CoM R2
BR 3
IMP 1%
INC R2
BEQ L4
HLT
MOV 815,78
ADD J4FACTOR, 78
ER 2%
CoM R2
BR 3
IMP 7%
JWORC O
INC R2
BEQ L4
HLT
SCOPE

-CHECK JSR INSTRUCTIONS

MOV J#FACTOR,RS

MOV #3%,R2
ADD RS, R2
SCC
cLV
JSR RS,(RE)
15T
BNE JSRI
CMP J8FACTOR, RS
BNE JSR1
BR JSRIA
RTS RS
BCC JSR1
BVS JSR1
BNE ISR1
BPL JSR1
CLR R2
MOV $15, RY
ADD (SP),R4
CHP R4, RS

;LORD CHECK REGISTER

; JUMP TQ 2%
NDI

A 1% ABOVE
s CHECK 1 0

Vi
CATOR

; CHECK AUTO-DEC R3

; COMPLEMENT INDICATOR

;SET UP JMP_RDDRESS
;ADD_RELOCATION FACTOR
G0 TO _JMP_ 27§ INST
:COMPLEMENT INDICATOR -
:G0 TO CHECK ROUTINE
:JMP_TO 1§ ABOVE VIA 7%
:CONTRINS JMP_ADDRESS
:CHECK INDICATOR

:GET RELOCATION FACTOR
;FORM DEST ADRS

: ADD RELOCATION FACTCR
sPRESET CC'S

;GO _TO 3§ VIR Re
gHESK INDICATOR

2 SHOULD=0
;CHECK THAT RTS RS RESTORED RS
;EXIT TO SCOPE

sRETURN_FROM SUBROUTINE
sCHECK THAT JSR DID NOT

;RAFFECT CC’S

;CLERR INDICATOR
sGET UNRELOCATED RETURN ADDRESS
:ADD RELOCATION FACTOR (OLD RS)

sCHECK THAT OLD RS WAS PLACED ON THE
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013366
013370

13378

013400

013454
g13456

013460

013474

013582

001765
104400

88000
012385
01620
01271%
06041?

001766

001002
00S724
000204
104400

000401
000405
010700
004767
100407
104400

001004
013420

013436

013424

001004

013502

177770

JERI1:
JSRIA:

4%
cs:

JSR3:
JSR3A:

23:

3%:
43:

JSRY:

JSR4A:
18:
23:

LOS

MRCY1! 27(732) 21-APR-76 13:33 PAGE &4

BEQ 2%
HLT

MOV Ssrncron,nq
CLR 0
MOV #15,RS

980 Rq,ég

MOV RS'R

MOV 5%, (RS)
ggo R4, {RS)

2%
JWORD O
JSR RY,3(RS)+
INC RO
BNE JSR3
8R JSR3A
coM RO
RTS Y
MOV #3%,R3
ADD (SP} ,R3
CMP RY,R3
BNE JSR3
TST (R2)+
CMP R2,RS
BEQ 4§
HLT
MOV JFACTOR, RY
MOV R4, RS
MOV PC.R3
BR 2%
BR

iz
CMP (R3)+, (RI)+
ISR R4, -(R3)

HLT
BR JSRYA
BCC JSRY
BVC JSRY
BNE JSR4
BPL JSRY
MOV 833, R2
ADD (SP},Re
R2,R4
BNE JSRY
TST (R4)+
RTS RY
HLT
BR 2%
BR 35
MOV PC,RO
JSR PC. 1§
BMI JSREA
HLT

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

6 e e

;SET UP JSR DEFERRED ADRS

: (RS)=DEST ADRS

*RESERVE WORD FOR ADDRESS
:CONTAINS DEST ADRS FOR JSR
:JSR T0 5§ VIA 1§ ABOVE
:CHECK INDICATOR

; COMPL™MENT INDICATOR

sRETURY FROM SUBROUTINE

;GET UNRELOCATED RETURN ADDRESS
;ADD RELOCATION FACTOR (OLD RY)

: CHECK AUTO-INC RS
{60 10 RTS
'ERROR ABOVE

;GO TO 2%

;GET UNRELOCATED RETURN ADDRESS
:ADD RELOCATION FACTOR (OLD R%)
s CHECK THAT CALCULATED RETURN
iPC = NEW R4
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013760
013762

022020

104600

012737 013624
063737 0C1004

013737 177776

0i2737 000022
005037 (000022

013746 000030
012737 013724
063737 001004
000262

013737 177778

100411
000242

000020
000020

000022

Co0gz0

000030

0000
000032

W)

3%: CMP

R
JSRBA: SCOPE
; CHECK IgT TRAP
ADD

I0Tl: ROLB
B

I0T1A: gSLB

I0TIB: HLT

; CHECK EMT TRAP
MOV

MOV
ADC
SEV

MOV

+SEZ!SEC

EMT

BEQ

HLT
EMT1: BVC

CoMB
ADCB

MACY1l 27(732) 21-APR-76 13:33 PAGE 65

(RO)+, (RO)+

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

(QND ROLB/QSLB)

#I0T1,J4I0TVEC
80FRC7OR J#I0TVEC gED gEthRTION FACTOR
J#PSW,J#I0TVEC+2 RETRIN CURRENT PSW ON TRAP
RO PRESET RO

I0TIA

RO ;ROTATE RO

. "8 ;UNTIL v SETS (RO=200)
; SHIFT SHOULD SET CARRY

I0T1B

I0T1B

I0T1B

qu Sy ;RO SHOULD =0

' ;ERROR! ROL/ASL FQILED TO SET CC'S PROPERLY

I

?TVEC+E AIOTVEC RESTOSE 10T TRAP

]
J#IOTVEC+2 sVECT

SEQUENCE

JUEMTVEC,~-(SP) :SAVE SCOPE PTR - .

BEMT1, 98EMTVEC :SET EMT TRAP VECTOR

JsFACTOR aasnrvetSET v :ADD RELOCATION FACTOR

J4PSW, JLEMTVEC+2' :RETRIN CURRENT PSW ON TRAP
:TRAP TO EMTI

EMTIC 1GO_TO EMTIC
s ERROR! INCORRECT CC'S WERE SET ON RETURN
EMTIB $ 7V SHOULD’ VE SET ON EMT TRAP

0 1R0=000377,CC'S=1001
RO - : R0=000000, CC* §=0101
RO s R0=000200, CC*5=1010
EMTIB
EMTIB
RO ;R0=000200,CC*S=1010
EMT1B
EMTLB

;CLEAR 'V’

:AND SET 'C’
RO :R0=000177,CC’ S=0011
EMTIB
EMTIB

;CLEAR 'V’
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013764
013766

014034

014036
14044
014052
014060

014134

014136
014144
0l4152
014160
0l41g4

O14166
014170
014174

105200
103006

104000

000004

032626
000002

013737

012737

012737
00S037
104000
104400

010702
0ee702
012707

000030
000032

000034
Ql4ll2
001004

177776

000004

000020

B T —

EMTIB:
EMTIC:

EMTID:

:CHECK TRAP INSTRUCTION TRAP SEQUENCE
HLT=IOT .

000020
000034
000034

000036

1%:

TRAPL:

000034 TRAPIC:
000036
000020

NOS.

MRCY1l 27(732) 21-APR-76 13:33 PAGE 66

MOV
MOV
ADD
SEN
MOV

HLT=TRAP

MOV
ADD
MOV

RO +R0=000200,CC’S=1011
EMT1B :
ENTig

sCLEAR 'V’
Roa . 3;SHIFT RO UNTIL 'V’ CLEARS
44 .

- ERROR!

EXIT WITH RO=000377
RO : R0=000000
EMTLD
EMTID
RO
44
(SP)+,24EMTVEC ;RESTORE SCOPE PTR
JUEMTVEC+2

REDEFINE HLT
J8TRAPVEC, 24I0TVEC +SET IOT (HLT) TRAP VECTO
#TRAP1, a4 tRAPVEC :SET TRAP VECTOR -
JUFACTOR, 98 TRAPVEC e :ADD RELOCATION FACTOR

SE :
alPSN,GOTRQPVEC+é ;RETAIN CURRENT PSW ON TRAP

:SET CARRY

PC,RO

:SET Z BIT

:TRAP TO TRAP1
.+4
.44
TRAP1C
.+ ;N BIT GOT SET ON TRAP
#4, RO
RO, (SP) sCHECK LOW BYTE OF RETURN PC ON
.+ + STACK
-(SP),-(SP)
(SP)+. (SP}+

;RETURN TO INST FOLLOWING TRAP (1)

J4IOTVEC, J4TRAPVEC :RESTORE TRAP (HLT) TRAP VECTOR
8PRTY7 , JUTRAPVEC+2

$I10TVEC+2, J4I0TVEC

J4IOTVEC+2

:RESTORE HLT TO R TRAP INST
PC,R2

#12,R2
RELOC, PC :G0 RELOCATE PROGRAM CODE
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ss'k\ ee
01420C 000240 : PROGRAM RETURNS HERE+2

NUP
12223222222222 LAST RODRESS OF CODE TO BE RELOCATEC 22222222222
0i4202 010701 MOV PC,RI ;SET SCOPE PTR

:THE BELOW ROUTINE ASCERTRINS WHICH CP & CP OPTIONS THE PRCGRAM IS RUN-
NINu ON_AND SETS AN INDICATOR IN OPT.CP ACCORDINGLY.

014204 DQS78T 184570 LpCHK: T1ST ICNT +CHECK IF PASS 0
014210 001038 BNE REL3 :00 NOT EXECUTE ROUTINE IF NOT PASS O
Sis2ie DI2737 000002 000006 MOV BRTI,J8ERRVEC+2 :SET UP ERROR TRAP T( SETLRN
014220 012700 0OCO03 MOy  #3,R3
Q14224 200261 ____ SEC
§l433s 008737 17777 751 JWPIRG :R0=3 IF 11/45
§14332 008200 SBC RO :R0=2 IF 1140
014234 0002¢! SEC
C1433 108737 177777 7578 ;sPSN+x :RO=1 IF 11/2
Ql424c  00Sed SBC RO ___
314344 008037 177700 (LR as1 700 :R0=0 IF 11/05
014250 008300 fASL RO tSHIFT INDICATOR
514382 010027 MOV RO, (FC)+ +SET CP INDIL 'TOR
Cis354 000000 OPT.CP- .WORD F tCONTAINS ov..ou 3 CP INDICATORS
;EVEN 3Y, 0=11/05,2=11/20,9=11/40 =11/45
;000 BYTE: 200=NEM’ et To8et I 3811 /48 FLOATING BOTNT

21425 00S027 00000% 33: &R T W ARVEC#+2 ESTORE ERROR TRAP TO WALT ON TRAP
014282 00S037 0000:2 CLR © JESVEC+S
014288 128727 177782 (000004 CMPB  0-..CP,#4 :BRANCH IF 11,05 OR 11/20
Sis274 002404 BLT REL3
JisZ7e 009787 184730 ISR BC,.PRINT +PRINT MESSAGE BEGINING AT FOLLOWING ADRS
314302 Dlee3l ILLTEST
514304 000000 HALT

. 3333333333333 rxns' ADDRESS TO BE REL’LR’ED 333333333
0i%306 21070 REL3: MOV GET
018310 00S74C TST -zk ) RQ .JNTRINS THE ADORESS OF REL3
014312 010037 001010 MOV RO, 28FRSTAD :SAVE
01431€ 010700 MOV PC RO :GET CURRENT ©C
Sis320 182700 D14320 SUB RO tSUSTRACT RE JCATION FACTOR
C1s324 010037 00103 MOV ao 9FACT :SAVE RELOCA.ION FACTO
014330 010701 MOV PC.RI :SET NEW SCOPE PTR

«CHECK STACK OVERFLOW
014332 013767 177776 000206 OVFLW: MOV 28PSU, 78 :SAVE STATUS IN 7§ BELOMW
014340 00S037 17777¢ CLR J9PSU’ :SET KERNEL MODE
Gi434% 010749 MOV PC,=(SP) :PUSH CURRENT PC ONTQ STACK
0i4346 0Be71e 000136 ADD 828-. (5P) :FORM ADDRESS OF 2§ BELOM
014352 011637 00C00H MOV (SP),J8ERRVEC  :SET ERRCR VECTOR
01435 012737 0OC034C 000008 MOV 8340  A*ERRVE 42 :SET PRIORITY LEVEL 7 ON TRAP
0i4364 QOe271e 000074 ADD #4918-2§ (SP)~ ~ :FORM ADDRESS OF 41§ BELOW
014370 012637 000C20 MOV (SP)+,JkIOTVEC :SET 10T TRAP VECTOR TO 413
014374 01274& 000340 MOV $340, = (SP)
£14400 0l1e37 000022 MOV (SF),2810TVEC+2 ;SET PRIORITY LEVEL 7 ON IQT TRAP
014404 010748 MOV PC,~-{SP) 'PUSK CURRENT PC ONTO THE STAK
0i440e Ceg71e 00000e AOD 86, (SP) :RDD OFFSET TO INST FOLLOWING RTI

e e e e e e e — . " - ——
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RI1 +SET PRICRITY LEVEL 7,CLEAR 'T' BIT
: 2 tAND EXECUTE FOLLOWING INST NEXT
MOV 3 tﬂ3) :LOAD 376 INTO ADDRESS 376
MOV R3.SP :SET STACK PTR AT BOUNDARY
: THE BELQW INSTRUCTIONS SHOULD NOT CAUSE AN OVERFLOW TRAP
ST (SP) : BECAUSE rs* IS A NON MODIFYING INST
CMP ch) -2(SP) :S0 1S COMPARE
CMPB  #2,3k0PT.CP :CHECK IF 11,20 OR 11/08
BLT 128 +BRANCH IF 1140 OR 11/48
SEQ 118 :BRANCH TF 11,20
QSV :52.515 :CHANGE (HMECK WORD IN S18 IF 11/0S
ERV :gg.sxs :CHANGE CHECK WORD IN 518 IF 11-20
MOV (SP)+,3-(SP)  ;BECAUSE "F ADDRESS MCOE s
81s -(5P) (S :BECAUSE JF ADDRESS M'OE 7
CLR 4(SP) :3ECAUSE DEST ADORESS IS » 378
BIS 2(5P),3(SP)+  :BECAUSE OF ADDRESS MOOE 3
28] 33 :BRANCH OVER MON KERNEL MODE TESTS

c3:

3.

b

403:

: STRZK

: ERROR SERVI £ ROUTINERg

V
JV
HLT

ARG
MOV
MOV

RTS

;SAVE PC OF INSTRUCTION THAT TRAPPED
(SP)+ R2 :SAVE PSW

s5TkPIR sP :SET STACK PTR

EQROR' AN INSTRUCTION THAT W&S NOT
SUPPESED TO TRAP TRAPPED

na CONTRINS PC, RZ CONTAINC PSW

BR X XIT TEST
:THE BELOW 7NS’RU»TIONS WILL ;nuéz A STACK OVERFLOW
K PTR IS AT 376

g43- 25 S8ERRVEC ;SET ERROR VECTOR TQO 48 .
R3, S ;SET STACK PTR AT 378

aé RE

(SP) :SETS BIT 0 IN RO

R2 gH'FT INDICATOR BIT

ﬁgp)+ ETS BIT ! IN RO

;g.-<5p) :SETS BIT 2 INRO

s :SETS BIT 3 IN RO

PC.408 +SETS BIT 4 IN RO

¥ *NOTE: 11/05 WITHOUT ECO s KD!lA-0000S
:D0ES NOT SET azr q.

gg.-acsp: :SETS BIT § IN RQ

PRO’RﬂﬂsglLL TRAP HERE ON OVERFLOW TRAP

Rz,R0 :SET APPROPRIATE BIT IN RQ
:RETURN FROM TRAP

PC




L TR
b-'h\r

-F BRSIC 1l

OJOKCF.PLL

014600
Q14608

-
o 4o il
Sarore
o p-a
4.0

OOOOUVOOOO
}-"—o‘;.-opq- “hes .
W
(=)

O0O000

D06

FANILY INSTRUCTION EXER. MRCYL! 27(732) 21-APR-7& 13:33 PAGE &9

012737 000022 000020 418: MOV 8I0TVEC+2, 98I0TVEC
000002 RTI

g :CHECK THAT ABOVE Insnucrxons DID TRAP -
C12706 000500 £s. MOV 8STKPTR, S :SET STACK PTR
022700 S0§:  CMP (pu)+ no ‘EACH INSTRUCTION SET A BIT IN RO
ognooo 518. JWORD © CONTn NS CHECK WORD

1407 BEQ 6% :RO= 77 IF 40 OR 45,14 IF 05,34 IF 20
105737 014254 TSTB  a80PT.CP :CHECK IF 1108
~J1003 , BNE 528 :BRANCH IF NOT AN 11/0S
222700 000034 CHP 34, RO :USE ECO KD11A-0000S5 CHE™Y WORD
001401 3EQ X3
1049400 §28:  MLT

.EXIT ROUTINE
012706 000800 £s; MOV 8KPTR,SP :SET KERNEL STACK PTR
8127496 MOV (PC)+.=(SP} :PUSH OLD PSW ONTO STACK
000000 73: JWORL O :CONTAINS SAVED PSu
010746 MOV PC,=-(SP} :PUSH CURRENT PC ONTO STACK
062716 000008 ADD 85, (SP) ADD OFFSET -
00G002 RTI
012708 000S00 MOV #STKPIR, SP SET STACK PTR
012737 00C00E 000004 MOV lERRVECla,asERRJQL
104000 SCOPE
-CHECK THAT ALL RESERVED INSTRUCTIONS TRAP (TG LOCATION 10)

012737 000002 001114 RESTRP: MOV 83, aosco ED :LIMIT TO TWO ITsRnrxons
010701 B MOV PC.RI :SET SCOPE POINTER
012702 015024 MOV 85§ R2 :GET ACDRESS OR RESERVED INSTRUCTION TRBLE
63702 001004 ADD  I8FACTOR,R2
122737 000GOM 014254 CMPE  84,380PT.CP :ADJUST TABLE ADDRESS IF 1120, 11-/0S
003402 8LE 11% ss-;l/wgé 11-40 TRBLE, &8=11/05
0e2702 000036 ADC cas-ss R2
132737 000040 014255 118:  BITB :HO 380PT.CP+1 :CHECK IF 11/45 FLOATING POINT IS AVAIL
a01402 BEQ :BRANCH IF NOT AVAILABLE
005067 000110 CLR scs :SET TABLE TERMINATOR AT GROUP 7
012737 015002 000010 MOV 848 JWRESVEC  :SET RESERVED INSTRUCTION TRAP
0e3737 001004 008018 ADD aorACToR dsresveld
012203 18: MOV (R2)+,R3’ sGET_FIRST RESERVED INSTRUCTION
001454 BEQ 7% 0 TERMINATES THE TRBLE
012204 MOV (R2)+ R4 csr LAST RESERVED INSTRUCTION IN GROUP
010317 2%: MOV R3, (PL) ‘EXECUTE RESERVED INSTRUCTION
000000 33: JWORD O :CONTAINS RESERVED INSTRUCTION
109400 HLT :ERROR! INSTRUCTION IN R3
104400 HLT :(28) ABOVE FAILED TO CAUSE A
104400 HLT :RESERVED INSTRUCTION TRAP
000408 | ER 418 Ry
012716 015014 43: MOV 8418, (SP) :ADJUST R=~ RN PC
Oe371& 001004 ADD J8FALTOR, (SP)  :TO RETURN T0 418
000002 RTI *RETURN TO 418
020304 418:  CMP R3,R4 *HAS GROUP or RESERVED INSTRUCTIONS
0017€0 BEQ As :BEEN EXECUTED
005203 INC 3 lncaenenr THIS RESERVED INSTRUCTION
0007e1 NEXT ONE AND EXECUTE

er 23
:TRBLE OF 11-40,11/45 RESERVED IﬁSTRULTIONS (0 TERMINRTES THE TRBLE)
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000010

177776 000152
177776

G000Ce

000016
177778

014254
01570

014254

170000
000C0!

S§:

c0s: 170000

&s: 5
‘7
210
237
8430
7el?

70000
77777
106400
107777
170000
177777

§
73: MOV
SCOPE

.LHECK THAT ALL
CLEARED.
ﬁmm MOV
CLR
CLR
MOV

ADD
RTI

~,

108:
18: BIT

MRCY1l 27(732)

; TRBLE OE 11/08, 11/20 RESERVED

2l-APR-76 13:33 PAGE 70

;GROUP 1
}GROYP 2
} GROLP 3
L GROUP 4
}GROUP

;GROUP &
3cnoup 7 FLOATING POINT

INSTRUCTIONS
:0 TERMINATES THE TRALE

INSTRUCTICONS (0 TERMINATES THE TRELE)
; GROUP 1

} GROUP 2
1 GROUP 3
{GROLP 4
}GROLP 5
;cnoup :

TER”&NQTE%OIHE TABLE

SRESVEC+2, acasavtc QESTORE RESERVED TRAP TO HALT AT 12

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

J#PSU, 38 sSAVE STATUS

J8PSU CLERR MODE BITS IN PSHW
-(SP) ROUTINE T0 CLEARR
PC,-(SP) STQTUS WORD (PSW)

ss (SP)

;CLERR PSW & EXECUTE FOLLOWING INST

J8TBITVEC+2,-(SP)
#PSW, R4 ;LORD ADDRESS OF PSW INTQ R4

(R:J ;CHECK THART PSW WRS CLERRED
-
; ERROR! PSN FRILED TO CLEAR
J#0PT.CP,RO 1GET CP_TYPE
PSWBIT(0},RO sGET BIT MASK FOR TEST RO=TH" ~ BITS IN
‘THE PSW WHICH CAN BE SET/CLE. ..
J#CPT.CP ,LHELK IF_MEM MGMT IS RVRILRBLE
108 ;BRANCH _IF NOT_QVAILABLE
#170000,R0 sSET BITS 15-12 IF MEM MGMT
8l,Re iR2 = TEST BIT
R2,RO CHECK IF BIT CAN BE SET/CLERRED
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BEQ 2%
CLR J8TBITVEC+2
ggg Ra 820 :CHECK IF TEST WILL SET 'T’ BIT
MOV B *1 & TVEC#2;SET RTI INTO RETURN
CLR (RY) :CLEAR PSW
8IS Rs (RY) SET R INTO PSW
MOV Q) R3 :GET BIT
ggg 4 :CHECK THAT BIT WAS SET IN PSKW
HLT ERROR' BIT IN R2 FAILED TO SET IN PSH
CLZ +CLEAR Z BIT
8IC R2, (RY) :CLEAR BIT IN Psu
MOV (R%),R3 :GET PSW RESUL
BEQ 2% +BRANCH IF axc naovs CLEARED EIT IN PSi
HLT :ERROR! BIT IN R2 FAILED TO CLERR IN PSu
2% ASL R2 :SHIFT TEST BIT
BCC 13 : BRANCH xr ALL BITS NOT TESTED
CLR (RY) : CLEAR ST us
MOV (SP)+,J4TBITVEC+2 ESTORE T BIT RETURN
MOV (PC)+.-(SP) + PUSH onicxnnL STATUS ON STACK
33: .WORD O :CONTAINS ORIGINAL PSu
MOV PC,-(SP) :SET RETURN PC
ADD 86, (SP)
RTI : RETURN
4S: SCOPE
MOV 24PSW, RY :SAVE PSW IN R4 -~
MOV R4, -(5P) :PUSH R4 ONTO STACK
Move 300, (SP) - iSET PRIORITY LEVEL & AND
MOV PC,-{SF) :CLEAR 'T' BIT AND EXECUTE
399 86, (SP) + INSTRUCTION FOLLOWING RTI
&
fascr THAT ALL BITS IN THE CURRENT 5'ncx PTR CAN SE SET/CLEARED
AHKSP qgc SP,R3 -SAVE STACK PTR
v
MOVB  #377,SP :SET STACK PTIR = -1
18: ROR SP :ROTATE 0 BIT THROUGH ALL BIT
8¢S 1% :BIT POSITION
éES gg + SHOULD INCREMENT SP T0 0
MOV SP,R2 :SAVE ERROR STACK PTR
MOV R3,SP +SET STACK PTR FOR TRAP
HLT : ERROR!
28: MOV R3,SP :RESTORE ORIGINAL STACK PTR
. CHECK BYTE opsnnrxons USING THE STACK
SPCHK: MOV SP, : SAVE srncx PTR
MOV RO, na
CLR -(R3)
MOVB  #-1,-(SP) :(SP) = 377
gnz :g;. ,(R3) :CHECK THAT ONLY EVL.. BYTE WRS AFFECTED
CMP R3,SP : CHECK AUTQ-DEC
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D2OKCE.P1L ,
015414 00140l BEQ 44
018416 104400 18: HLT
Q15420 105226 INCB  (SP)+
g g sa g S723 15T (R3)+ «CHECK RESULT
154249 001002 BNE 2§
018426 020008 CMP RO, SP s CHECK AUTO-INC
015430 001401 BEQ .44
018432 104400 23: HLT
015434 005143 coM -(R3) : (R3)=177777
018438 144613 8ICB  -(SP),(R3)
015440 022713 177400 CMP 8177400, (R3)  ;CHECK RESULT
015444 001002 BNE 3%
015446 020603 CMP SP,R3
015450 O00INC] BEQ . +4
015452 104400 3§: HLT
01545 132627 000377 BITB  (SP)+,#377
015460 001002 BNE 43
018462 020600 CMP SP,RO
0iS4e4 001401 BEQ e
015466 104400 4§: HLT
015470 012746 00000! MOV ox -<sp)
918474 082706 0000C2 DD
015500 012702 177401 MOV 317~401 =z
015504 12024€ CMPB  R2, ~(5P}
01E50e (001004 BNE c§’
015510 122802 CMPB  (SP)+,R2
018512 001002 BNE 5§
015514 (020006 4 CMP RO, SP
01SS1e 001401 - BEQ +4 _
015520 104400 ' cs: HLT - .
015822 010446 MOV RY4, - (SP) :RESTORE ORIGINAL .PSW TO STACK
015524 010746 MOV PC.-(SP)
0iS52e 0B2716 000006 ADD 86, (SP)
015532 000002 RTI
015234 104000 SCOPE
:CHECK THAT 'C’ BIT SETS/CLEARS PROPERLY
015538 012727 17777% EBIT: MOV 8177776, (PC)+  ;LORD CONSTANT
015542 000000 18: JMORD O
015844 010700 MOV PC,RO :GET CURRENT PC ~
015546 162700 000COM SUB 4 RO tPOINT RO TO 1§ ABOVE
015552 (0S520 2%: ADC (RO>+ :ADD ’C’ BIT TO 1§ ABOVE
015554 006340 ASL -(R0) ‘SHIFT 18
0i88%e 102375 , BVC 2% sUNTIL *V* BIT SETS
01SSe0 022787 0Q7777& 177754 CMP 8077776, 18 :CHECK RESULT
015566 001401 BEQ .44
018570 104400 HLT :ERROR! INCORRECT RESULT IN 1§ ABOVE

:RO=ADDRESS OF DATA

:CHECK THAT CONDITION CODES ARE SET PROPERLY WHEN A NUMBER (CURRENT PC)
:AND THAT NUMBER +1 ARE COMPARED, AND VICE VERSA.
015572 (010700 EMPN: MOV PC,RO :GET CURRENT PC
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015574 010002 MOV RO,R2 :SAVE IN R2

018576 005202 INC R2’ :MAKE R2 = RO+1

015600 000277 5¢C

015602 000251 +CLCICLN :CLEAR C & N BITS

01504 020002 CMP RO, R2 :COMPARE 8 WITH 841

015606 103003 BCC 1$ :CARRY B . SHOULD SET

018610 102402 BVS 13 'V BIT SHOULD CLEAR

018812 001401 BEQ 13 :2 BIT SHOULD CLEAR

015614 100401 BMI L +4 ‘N BIT SHOULD SET

018616 104400 18: HLT : ERROR! conPnRE # WITH #+] FRILED TO

:SET CONDITION CODES IN PSW CORRECTLY

015620 000277 5CC :SET CONDITION CODES IN PSW

0iSe22 120200 CMPB  R2,R0O :COMPARE #+1 WITH #

015624 103403 BCS 2% :C BIT SHOULD CLEAR

018638 102402 BVS 2% :V BIT SHOULD CLEAR

015630 001401 BEQ 28 :Z BIT SHOULD CLEAR

015632 100001 BPL .44 ;N BIT SHOLD CLEAR

015834 104400 23: HLT :ERROR! COMPARE #+1 WITH s FAILED TO SET

:CONDITION CODES IN PSW CORRECTLY

;24 Nor  '0) INSTRUCTIONS FOLLOW. THESE NOPS MAY
:BE CHAM . TO TEST CODE IF THE NEED ARISES. THE TEST CODE SHOULD
:BE BOSI . 10N INDEPENGENT AND SHOULD RUN WHEN RELOCATED BY THE FROGRAM.

015836 000240 NOP

015640 000240 NOP

015642 000240 NOP

CiSe44 000240 NOP

015646 000240 NOP

015650 000240 NOP

015652 000240 NOP

015654 000240 NOP

015656 000240 NOP

0iSeE0 000240 NOP

015662 000240 NOP

01564 000240 NOP

015666 000240 NOP

018670 000240 NOP

015672 000240 NOP

0iSe74 000240 NOP

C1Se76 000240 NOP

015700 000240 NOP

n15702 000240 NOP

015704 000240 NOP

015706 000240 NOP

015710 000240 NOP

015712 000240 NOP

015714 000240 NOP

018716 104000 SCOPE

015720 010702 MOV PC,R2

015722 082702 000012 ADD #12,R2

018726 012707 001132 MOV cnstoc PC :G0 RELOCATE PROGRAM CODE

015732 000240 :PROGRAM RETURNS

NOP HERE+2
;3333333333333 LAST ADDRESS OF CODE TO BE RELOCATED 33333333333
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:CHECK TTY INTERRUPT.
FTYCHK: 555 acrncron

Eﬁ{ llﬁO 24TPS :CHECK IF TTY IS READY
MOV oas J4TPVEC :SET TTY INTERRUPT VECTOR
MOV - w200 aoTpvsc+e +PRIORITY LEVEL 4 ON_ INTERRUPT
MOV . #NULLS s ADDRESS OF MESSAGE TO BE TYPPED
MOVB ansc a&rps s TYPE FIRST CHARACTER OF MESSAGE
g e
ASR aarps :SET IE BIT IN TTY CSR REG
WAIT ‘WAIT FOR FIRST INTERRUPT
BR KW11
2§: ASL J8TPS :CLEAR IE BIT
RTI -
38: SEEB 'éa ,aMSG :BRANCH IF CHAR IS NOT <LF>
égs_F PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
L
BR 13
4§: MOVE  aMSG,asTPB : TYPE CHARACTER
BEQ 28 :BRANCH IF TERMINATOR
c§: INC (PC)+ :SET MSG TO NEXT CHAR RDDRESS
MSG: I#orw 0 cg¥anxns ADDRESS OF CHAR TO BE TYPED

I
NULLS: QSEIZ (1S4 <15

:ROUTINE TO TURN ON Kll-L LINE CLOCK IF RVQILRBLE

KWil:" MOV $RTI, J8ERRVEC+ +SET UP DIRECT RTI ON TRAP
MOV 43 bsLKvsc :LOAD INTERRUPT VECTOR
MOV - %300, J8LKVEC+2 :SET PRIORITY LEVEL & ON INT.
SEV :SET TIME OUT INDICATOR
BIS 100, 28LKS :SET INTERRUPT ENABLE
BVS 5§ :SKIP PRIORITY ARBITRATION TEST

sBELOW IF NO KWll-L

sROUTINE TO CHECK PRIORITY ARBITRATION LOGIC

s THE BELOW TES. WILL INHIBIT INTERRUPTS ON LEVEL & AND ABOVE (LOCKING
s0UT THE LINE CLOCK) AND THEN SET UP THE TTY TO INTERRUPT. NEXT THE
sPRIORITY LEVEL WILL BE SET TO O ALLOWING INTERRUPTS IN WHICH CASE

:THE LINE CLOCK (AT LEVEL &) SHOULD INTERRUPT BEFORE THE TTY (AT LEVEL 4).

BITE  #20,38PSW CHECK IF *T* BIT IS SET
BNE c§ :D0 NOT DO TEST IF SET
MOVE %300, 3#PSW :SET PRIORITY LEVEL = &
MOV 8TPYEC, (PC)+ snvz TTY INTERRUPT VECTOR
18: .WORD O :CONTRINS CURRENT TTY VECTOR
1578 asTPs :CHECK IF READY
BPL :WAIT FOR TTY TO BECOME RERDY
MOV cas 28TPVEC :SET NEW VECTOR
&s: INC (PC)+ +STALL WAITING FOR LINE CLOCK
.WORD n :T0 RE READY
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016170 (01375 BNE X3
0lEl72 012737 016210 000100 MOV 835, J8LKVEC +SET LI cx VEuTOR
8152 0 185087 177776 CLRB uPSU :SET PR. ;
16204 109400 2%: HLT : ERROR! ;1 qen 1Y INTERRUPTED
+BEFORE THE LINE CLOCK OR BOTH FAILED TO xnrsaaup1
oxsaos Y ; i BR 5§ % E
01621 sfa 177732 0000&Y 38: MOV 1§, J4TPVEC 'RESTORE TTY VECTOR
016216 012737 0lg234 000100 MOV oq& JLKVEC +SET LINE CLOCK VECTOR
016224 105037 177776 CLRB 8PSW *RESTORE FRIQRITY LEVEL O
016230 0127ie Oleawe MOV uss (SP) 'SET RETURN ADDRESS TO 58 BELOW
Cib234 005267 162536 4$: INC TICKS : INCREMENT TICK COUNT
016240 000002 ; RTI :RETURN _
016242 005037 000006 5§: CLR JERRVEC+2 :RESTORE ERROR TRAP TO HALT AT &
016246 000240 END:  NOP »
016250 00S037 177776 ENDI: CLR J4PSU :CLEAR MODE BITS IN PSW
016254 005046 CLR -(SP) . :CLEAR PSHW
016256 012746 016264 MOV #.46,-(SP)
016262 000002 RTI :GO_TO NEXT INST WITH PSW=0
0ie2es 012706 000800 MOV #KPTR, SP :SET KERNEL STACK PTR (NOT APPLICABLE
i : :FOR 11,/20,11/05 CP’S)
016270 032727 000100 177564 BIT 100, 38TPS :CHECK IF OUTPUT DEVICE IS BUSY
016276 001374 : BNE .-b : 1S AVAILABLE
016300 105737 177570 TSTB  2#SKR ommmwmxmmmmwm
016304 100020 . BPL 18 :BRANCH IF SW7 IS DOW
016306 016702 162466 MOV ICNT R2 :GET PASS COUNT
016312 004767 163012 . JSR PC, SFORMO :G0 TO Fonnnr ROUTINE
016316 012702 001664 MOV sDiGITS+2,R2  :GET ASCII VALUES
016322 012703 001702 MOV $PASSES, R3 :AND MOVE THEM INTO MESSAGE
016326 012223 MOV (R2)+, (R3)+
016330 012223 MOV (R2)+’ (R3)+
016332 012737 001672 016060 MOV 8PASCAT,J8MSG  ;PASS MESSAGE ADRS TO TELETYPE SERVICE
016340 052737 000100 177S6M BIS #100, 2atPS :SET IE BIT
016346 012737 000610 000024 18: MOV 4PDWN,JWPFVEC  'ENABLE POWER FAIL TRAP
016354 012737 000340 000026 MOV 8340, J8PFVEC+2 PRIORITY 7 ON POWER FAIL
016362 005267 162412 INC ICNT’
016366 116700 175662 MOVE  OPT.CP :GET CP TYPE
016372 026067 016574 162400 CMP pnsrnatnn),zcnr :CHECK IF END OF TEST
016400 001002 . o BNE 2% :BRANCH IF NOT AT END
0l1e402 000167 00DO0B0 JMP DONE
016406 016702 162366 2%: MOV ICNT R2 :GET PRSS COUNT
0le412 006302 ASL
016414 046002 016564 BIC CPPRSS(O) R2  ;LIMIT PASS COUNT TO 0-b
016420 005037 000016 CLR 816 :CLEAR T BIT TRAP ADDRESS
0le424 012737 000040 001122 MOV 840, J4SCOPEF+2 :SET ITERATION COUNT = 40
0i1e432 016216 016560 MOV . PSWTABI2), (SP) :PUSH NEXT PASS PSW ON STACK
016436 032716 000020 BIT #20, (SP) sWILL 'T* BIT BE SET ON NEXT PRSS?
016442 001406 BEQ k3 :BRANCH IF NOT
Di1E444 012737 000002 001122 MOV 82 aascopsr+a :SET ITERATION COUNT = 2 FOR 'T* BIT
0ig4S2 016737 000006 000016 MOV RT11,3 tSET T’ BIT TRAP TO RETURN VIA 16
016460 012746 002230 3%: MOV sSTnhra -zsp) ‘RESART PROGRAM AT START2
0lg464 000002 RTIl: RTI :RESTART PROGRAM AT START2 WITH NEW PSW

: (FROM TRBLE BELOW) NOTE: THE RTI IS
sCHANGED TC AN RTT IF NOT AN 11-05,11/20
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DZQKCF.P1l

[ o [ [ Jow [ Jom [ [ [ [ [ ]
Pt s ot Pt Pt ot Bt Pt s Pt e

016554

016560
0igsSe2

016564
016566

016570
018572

0001237

000000
000020

177774
177774

000377
000377

000002
0ooca2

00S015
044514

CH4440

000200
177564

177772

177570
162500
000042

0022eH

O47514
044515

O43511
044515

0S2012
Q4a2seH
0s3lle

177564

020127
037524

020110
0375e4

o44510
052123
046101

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

DONE: g§g ngg,aurps :WAIT FOR TTY OUTPUT TO FINISH
EEEB a:lps :WAIT FOR LAST CHARACTER TC BE PRINTED
CLR (PC)+

18: .WORD O

28: INC 1$ :DELAY WAITING FOR TELETYPE TO FINISH
EQEET 23 s TYPING CHARACTER BEFORE ISSUING RESET
Ge g
gﬁgnsc PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS

33: MOV w42, R2 :CHECK DDP/ACT11 MONITOR HOOK
2L, ol

Locxanzggg PC, (R2) :GO TO DOP/ACT11 MONITOR VIA 42
NOP
NOP

DONEl: JMP J4START3 :RESTART PROGRAM

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

s SUCCESSIVE PRSSES

:NOTE THE BELOW TABLE MAY BE MODIFIED TO CAUSE_THE PROGRAM TQ RUN

:UNDER USER DEFINED PARAMETERS BY PATCHING IN THE DESIRED PASS_PARAMETER
:FOR EXAMPLE TO CAUSE THE_PROGRAM_TO RUN NITHOUT SETTING THE 'T" BIT

:IN ALL PASSES PATCH OUT THE 'T' BIT IN THE TABLE

PSWTAB: 000000 :ALL 11 FAMILY CP'S
000020
: THE BELOW TABLE IS THE 'BIT MASK' USED TO DETERMINE THE INDEX VALUE
:NEEDED T0 ssr THE "NEW' PSW.
8PPASS: 1777 :11/05
177 774 111720
: THE BELOW TRBLE REPRESENTS THOSE BITS IN THE CP WHMICH CAN BE SET/CLEARED
PSWBIT: 000377 +11/05
000377 :11720
« THE BELOH TABLE CONTAINS THE # OF PASSES REQUIRED TO COMPLETE TEST
goainil 5

- MESSAGES
MSGl: .ASCIZ <15><12>°LOW LIMIT?

MSG2: .ASCIZ ’'HIGH LIMIT?’

ILLTEST: .ASCIZ <15><12>'THIS TEST INVALID FOR 11/40-11-4S PLERSE RUN DCQKC'<(1S><12>
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DZQKCF.PLI .

6652 Q42111 043040 051117
E660 030440 027461 030064
6bbe 030455 027461 032464
6674 050040 042514 051501
020105 0S2522 020116
041504 04SS21 006503

000012
00SO1S 042040 0S0532 ENDMSG: .ASCIZ <1S><l12>" DZGKC DONE’<207>

041513 042040 047117
103505 0C0
000001 .END

QOO0 000000
NOMJs—r—
.CG‘DG‘OB

Ll e el e R o e el
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DZGKCF.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
ADCB2  DOYSEM 1445 1448w
ADCBS 005374 1675 16778
ADCBE 005062 1828 1829  1831#
ADCB7 006710 203% 2037 2038 2040
AD 002c24 g7 858 8618
ADCi 003400 1080 1081 1082
ADC2 004374 1378 13808
ADCS 005202 1602 1603 10w
ADCE 005672 1773 1774 1776

¢7  00B6OY 2000 2001  2003%
ADD0 00737k 2201 2202 2203  2205%
ADCI 007802 2273 2274 2276w
ADDIA 010026 2356 2357 2358  2360%
ADDIB 010044 2365 2366 2368w
ADD2 Q10432 502 2503 25054
ADD3 011106 B61  cbE3M
ADDE  O11450 2758 2753 2761w
07  0i2il2 2870 2871 2872 2874w
ASLBl 003742 212 [213 1215w
ASLBIA 004166 1299 1300 1302w
AS(B3 005364 1669 1670  1b7cH
ASLB4Y Q04670 1483 1484 1485 1487#
ASLBE  0OBO4Y 1820 1821 1822 1824
ASLB7 007006 2068 2083  2071#
ASL0  002E4e 901 902 903 904 906w
ASLI 003554 143 1i%9 1045 1147w
ASL3  0OS116 1571 1572 15748
ASLH4 004466 1410 1411 1412 14148
i 176l 1762 1789w
ASL?  00BY3p 1947 1948 19508
ASRBI 004036 1248 12508
ASREIA 0O4052 1954 1255 12574
ASRE2 004634 1968 1463 14718
ASRB2A 0O4E52 1476 1477 14734
ASRES 005324 1650 1851 1653
ASREE 006162 1860 1861 1863w
ASRE7 007024 2075 2076  2078M
ASR0 002674 915 916 917 919
ASRI 003942 1100 1101 1i02  1i04s
ASR2 004410 1384 1385 13874
ASR3 005102 1565 15678
ASRE  0OS524 1723 1724 17268
ASR7  DOB9EE 1961 1962  1964#
BELL 001747 667 6308
BICBl 0i0220 . 2426 2427 24294
BICBIA 010242 2437 24408
BICO 007310 2172 2173 2174 21768
BICI 007724 2313 2320 2322
BIC2  DI0S22 253] 9532 2533 2535
BIC3 011120 2bbb  obbEw
BIC? 012570 3000¢ 3002
BINB? 012336 2935 2943 | z
BINI 010400 2463 P472 2475 2478 2481 2484 2487 24924
BISBI 010206 2421 2423w
BISO 007266 2163  2lEH  2166#
BISOA 007344 2190 21324




DZQKC-F BARSIC 11 FAMILY INSTRUCTION EXER.
CROSS REFERENCE TRBLE =-- USER SYMBOLS

DZQKCF.P11
BISL 007712
BIS2 010480
BIS3A 010562
BIS7  0ize30
BITBI 010176
BITB2 010736
BITBS 011270
BITBE 011654
BITI_ 007640
BIT13 = 020000
BIT14 = 040000
BITIS = 100000
BIT2. 01054
BITE * = 000100
BIT8 = 000400
BPTVEC= 000014
¢ _ = 000001
CBIT ~ 015536
€0 002340
¢CI 002354
¢C2 002370
¢C3 002402
CC4_ 002416
CHKSP 015342
CLRO 002443
CMPBL 010152
CMPB2 010722
CMPB3 011302
CMPN 015572
CMPG 007170
CMPOA 007432
CMPI 007822
CMPIA 007742
CMP2 010450
CwP7 01209
CoMBI 004020
COMBIA 004200
COMB2 004546
COMBS (005302
COMBE  0OB14
COMB7  00B724
COMG 002506
COMI 003566
COM3 Q05160
COM4 004276
COMe  00SS10
COM? 006556
CPCHK 014204
CPPASS 016564
DBINE7 012332
DEIN7 011746
DOATA 011312
DDATAB 011742
DECBl 003770

DECBIA

004120

c3les
2552

24184
26074%

22934

2S4S#

MRCYL1 27(732)

784

79748
80S#
820%

83l

2130#

ccBS#
23304

851

2977 %
2855
2743

2810

785

833#

8534

2978%
2861 *
2747

2814#*

NOG.

21-APR-76

786 787
2979 2983#
cBe9x 2876%
e748 2751%
2815 2819

7894

2990
c880%
2752

c8cb#

13:33 PAGE 80

| »Sgg&* 2998% 3000 3001
2787% 278N 2771 2772

2775%
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DIOKCF . Pl CROSS REFERENCE TRBLE -- USER SYMBOLS .
DECB2 004 0¢ 1491 14338
OECSS  DOSWue 1700
+EC8F1 006214 : 1873 1874 18768
DECB? Q0877 2062 063  =06SH L
Oec0 00256k hb g7s 878 877
. o 003380 1073 107S¢s
otClR 003630 1171 11738
otie  OOYYW 1401 1402 14048
DECS  COSi3M 1S78 1579 1580 15828
oeck  JUSESE 1767 1768 17708
DECy  0OeusSQ 1954 1958 19578
oIGITS 00lkse 602 835 X g4S 651 861 6788 3817
Q:eTRB 0Cl6se 614 g4
QISPLR= (77870 4C0s 75b%
OONE  D164&6 3829 38478 3848
ONEl  D16SS4 38€E1 3BETS £
gMTVEC= DO033C 3808 767% 3259  3260% 3261% 3263 3300# 3301#
EMT1 g13"M 3260 32688 __ A S o 5 : =
ENTIB  QIHOCH 368 @72 327 e?e 3277 328! Je82 3288 2986 2897
£MTIC  0IuN010 3266  3294s s
gEMTID O14022 £ % 22
END 01E246 38048
ENDMSG 016720 385  3907s
ENDI 818250 38058
ERROR 001s.2 B 768
ERRPC 001707 B43 £33s
ERRPCO 0C1721 659 - R
ERRVEC= CO0004 3738 193% SO0+ 740+  74ls TN+ 301S% 3016* 3017 3057
3389% 2429% 3475» 37p4s  380cH
FRCTLR 001004 Slls  5:3 SEl £54 856 777 1788 19ig Q738 793
2908 2932+« 2%l DIt ANW R AW s NN 12N
3482 330 3801 734
FORXOR ([QC78C 4338 S17
FPEVEC= LoC244 38Ss
FRETAD 0OCI010 SiSs  S46 T74%  1909% 2574 @ 2929¢ 3377s
FRSTME 001012 3158 854 749+ 756
GSTST. 003160 101
HT = 109400 4188  S&4 783 797 80s 81z 820 833 843 8s3
ges 89” 306 812 %19 926 g34 356 SES 7
1015 1050 1068 1075 ~ 1084 1081 1097 1104  lill 1119
1157 183 116l 1168 - 1173 1181 2197 1203 1209  121%
R 1250 1287 126l 1268 1273 1280 1287 - 1293 1257
l 1321 1338 1343 1350 1387 1363 1388 137 1380
180+ 1408 1814 1418 1421 1840 1944 1448 1456 1964
1493  IN99 150§ 1510 1515 1521 1529 15833 1536 1554
2582 1888  IS94 1599  1BQS 1612  16l8 142 1646 1653
1677 1684 1668 1634 1700 1714 1720 1726 1734 17492
1770 1776  178C 1783 1797 1802 1808 1817 1824 1831
1857 1863 1869 1876 188l 1887 1893 1935 1992 1950
! 197 1985 1992 199% 2003 2008 2015 2032 2040 2046
| e07] 2078 2084 2091 - 2098 2107 gilS glal g130 2l3s
| 2170 QI 2l RIN 205 €210 €219 geeR g™  g£239
; ee7b- 2285 2293 2302 2309 2316 2322 2330 @Ml 2348
| €374 3% g7 NI g3 g4y g8 W0 gV oS08
| 2535 2545 o552 @558 egSek @573 @590 2594 2600  g2e0:
| eBSY 2857 2bb3 c2BEB 2673 2705 2708 Q71N @@l &@v@?

)

L) o
i (v
W W

i
(D )

(D

]

VIV

D

(Dur= (™

=J0MuunNug

I

UL GIGlr-0tn
o= 30CHuG0
U= 304000 £030)

JOUN £ GG~ (D
LU 0 Ofuifua o

Pep-opoh oh-oph-opop-opho

UGG G =IO 0D (04— 0= = JTU = (T (ad o
S UNGTUr = (00D = 3 UNY LG GITUe

TOTOUTOTUTUITUILIE b= b= p-ah e poph-opep op-e
Mmoo o uounr -

TOTUTATOITUTUITU Gt o papopopepopep-s
=3 UG-~ C) D0 ™

UL -00UNa UM+ 420

A== L UNUNUI)
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DoSKCF.PLL CROSS REFERENCE TRBLE =-- USER SYMBOLS S
278l 787 il 2780 2784 280S €809 eBi2 2817
2866 2874 287 2882 2986 €970 2975 e8! 24s8sS
3025 3027 3029 3031 3033 30.5 3037 3039 3041
30:§ 3098 3111 31eS 3137 3148 3173 3197 3207 =
Soh. 32932 3239 330Ss 331§ 3318 3321 3325 33358
gjg? 3588 3574 3579 3608 3621 3628 2636 E4c

iCNT__ 00.0C0 SO8s £33 TE3* 788 3347 3815 3825+ 2827 3829

ILLTES. 016631 3385 38S7s

NeBL 00370 1194 1185 11978

INCB2  DONTY ’ 15285 1526 1827 15298

INCB3 005338 1855 1658s

INCBS 008028 1818 1817s

NCEBR  (00Bl1TE 1866 1887 1869

;NQB? 0087 cJst 2057 2053

..gﬁ 002808 883 &84 88§ 88% S8Ss

INCl 00347« 1118 1116 1117 11198

ING3  "00SiI70 18§57 1553 =

INCH 004326 1354 1355 1357 x

INCE 208820 1752 1783 1754 175358

iNC? COEEls 2006 2008s * v

<0TVEC= OCCC=2C 3788 3237% 3238# 324J% 3254 3285  3306# 3330 3332#

1071 gl3e24 3237 Ja44e

0TI8 013832 3243 32478

10718 D138k 3288 3249 2250 32538

JHP1 2130s¢e 3071 072 3073 20758

JME3 cl3lzz2 208! 209%s

JMPY Cil318C 2107 Jllis

JMPS 013228 a128 212598

TMPE 013244 31378

Me7 013302 2148s

JSRTST 013308 3iS2s .

JoR1 013370 3159 316! 31E4 3188 3188 3187 3173

<SRIA 013372 3162 31758

<SR3 013458 3186 31393 31578

JSR3R 013480 3187 3199s

JSRY 013834 3209 2210 32ll 3212 321k 3213

<SR48 013538 3208 32228

JSREA 013570 3225 32348

KPTR = 200&C0 408 - 737 3468 3809

Killl 15078 745 37648

LKS = 1778 3938 2 37L8+»

LKVEC = 00010C 3838 37BS* 237bb* 3789+ 373%#

LOGICA (l&SS4 437 3863 :

LPB = 177816 4028

PSS = 177814 SCls

LSTMEM 002140 gS7 7478 748# 7el®

MMVEC = 00C2S0 - 3Bbs

MOVEL D10126 2330 239} 2392 2393 2356

MCV0 0071 el04 210s 21078

MovOA 007150 2119 clels

MOV1 010012 23S) 23538

MOV? 0iglls B47 c849s

MSG 01e080 o740% 3741 3750 3758 37S8s 3821+

MSGl oleell 7€3 2ES1s

MEGZ Oletls 758 38948

[STNTATST VT
' £ OO WD
JWO— £ O
DO

3333#

33%a+

WL Y
00O O
OO £ oun

U e ~J o)
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O2GKC-F BARSIC 11 FaMILY INSTRUCTION EXER. MACY!! 27(732) 2l-APR-76 13:33 PRGE B3
<OKCF.PLL CROSS REFERENCE TRBLE =-- USER SYMBOLS
N = 000010 %68
NEGE! 003754 1218 1219 12218
NEGSS 004726 1502 1503 150Ss
NEgS: 006132 1348 1899 1851w
NEGB? O07CN0 208! 2082 20S4s
NES! 002626 833 894 835 g37s
Gl 003620 1165 1166 11688
a2 Q0435S0 1366 1368
NEGS 00519 1582 1586 1598w
NEge Q05544 1230 1231 1738 173vs
NOLL = 000300 S
NULLS 016084 340 3760s
ORERR (12616 3008s
7.CP  Dl4254 33608 3366 3405 3461 J483 3486 3586 3559 382¢
OvELd_ Dl433e 3384
PRS™NT D0IE7E 38 S0 3831
PAZ..S 201700 §35x g3 ESes 3. 3
PRSTRE D18S7TS 3827 3888
PC =%000007 JSzs 441% 442 o 4S4% 4EE% 478* 482#% c3b# SE7# Scg+ SSC# £92»
S0+ STo# E01# gl8= B13#% 628+ B30% £32% b34# £37# G4l g42# S444
b4E# c43* es0# 857 658# ee0# Eb3%* 656# 714% 745% 7S 7S7% 772
77 778 1021* .023* 103S# 1059 1179 1327 1427 1543 1626 1704 170§
1838 1300+ 1907 1910 1513 1921 ik 2103 2206 2208 22l g215 g263
2380 2445 2569 2582 2b2el 2685 2835 e833* 2894 2835 2936* 2897 2898+
2839 2900 esCli® 2902 2903 2307 2908 2910 e31l 2312 2913 29l4¢ 2919
2921l* 2927 2930 2933 2943 3009 3063 3078 2098 1'3 3201 o4 3225+
Jedgx 3312 3337 3339%  33u3 3359% 3368% 3375 3378 3381 338§ 3394 37
S44le  34S1% 3458 34693 3471 480 J494# 354 S84 3586 3534 3655 JeSl#
3663 367 37¢b 3728 373% 3752% 3757 7! 3786% 3€'6* 38S1* 3858% 38&3
POLN 020610 4718 47%S 3823 '
PFRIL  000&St 483 48cs
PEVEC = 0020249 3798 47l  47Ss  3@23¢ 3824+
PIRQ = 177772 3%1ls 335
PIRVEC= 0C024C 3848
PRTYS = 000200 738
PRTYE = 000300 36498 ' _
PRTY? = 000340 368¢ 333! -
PSW = 177776 389 So4# 730% 1018 1033% . 1038* 3240 3263 3310 3355 3384 3385+ 3843
3S44& 3851 3591 3778 3780 3790 3736#  380S#*
PSWBIT (1E570 3557 38648
PSWCHK Q18124 35438
PSUTRE (16Se0 3835 3875
PUP 000620 471 4758
RECD 001752 ESEs 754 759 =
RELOC 001132 S448 1300 2321 3339 728
RELRI C0C1006 Si3s ScB* So9x
RELD 002272 7728
REL]  00B30s 1307s
eEL2 01274 23278 \
REL2 015306 3348 3367 33758
RESTRP (14674 34798
RESVEC= 0CCO10 3748 3017% 30S8x 33k4# 3489% 3490x 3538+
RETPC 001230 £S3+# Se%s
OLBl 003716 1200 1201 1203x

ROLB2 004620 1460 156! 1462 14E4s

i
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DIGKC-F BRSIC 41 FANILY INSTRUCTION EXER. MACY!l 27(732) 21-APR-76 13:33 PAGE 84
DZOKCF. P11 CROSS REFERENCE TASLE -- USER SYMBOLS
ROLB3  DOSY10 1681 1882 16848
ROLSS  DOE14E 1854 1955 1857
ROLBEA 005242 1984 1885 1887
ROLB? 007056 2088 2083 2091w
QL0 002¢60 $09 Q18 Si2s
0Ll DO3%IM 1087 1088 1089 1091w
ROLIA 003426 1094 1095 1097w
ROL3 005216 1609 1610  16i2w
ROLY 009424 1391 1332 13%4
ROLE  DOSHd 1710 1711 1712 17148
ROL7  00Bb3Y 3012 2013 2015w
RORB!  0O4ODM 1232 1233 12358
RORSIA 00407 1265 1266 1253w
ROREY 004602 962 1953 1489  J4cee
RORSS 005352 1662 1663  1bE4  1GEEe
RORSS 006100 1835 183&  183gs
RORS?  00E742 2050 205!  2053s e
RORD 002544 85 966 867 868 8708
RORI 203344 1065 1086  10&8e
RORIA 03456 1107 1108 1105  11lls
RORZ  0Q4312 1397 1398 1350w
RORS  0OSO7C 1558 1859  1SEls
RORE  005Sed 1738 173° 1740 1742e
ROR?  QOESDE 198 1970 1372s
RTIl  0l646d 3833 384le
RO =:0000GO 3968 Sye* G47 589  SB0 562 565 572 573 57 S79%  £07%  Blos
B9k rO00e 701s 702 71l 713 r1% 723 73 49w N3 NG 74

77ck 773 774 775% 775% 777 827% 837 847 85o# 8b4# g873x gg2+
832+ 300* 308# 9l4x 922* 328% 329 938% Q40 341 953 bl# 362*

Sby* 368+ 972% 1027% 1028 1039 1044 l423% 1430 1432%  1S46%  ISN8 1623
1630% 1633 1634* 1635 1636% 1706% 1707 1781 1787% 1788¢ 1907% 1908 19
1910% ]1911% 1912 1921% ] 1923 1924% 1928 13 .¢# 13927 1928 1929%  1930#
e0l19  2020% 2021 clee* 2103% 2109 2lli el3g 2lee 2188 2171 e¢l78 2180
glg2 2186 2189  g20&# 2207 2208 gele® gel3® 2214 2215 g21l7  gébgew 2623
cee4 2626 2628 k29 2630  eodl cbBS# 2686 2687 2690 cbe 34 g
2687 2769% 2770 2772% 2785 g835* 2836 2837 2839 284l e842 2891% 289%

Rl =%0000C!I 3468  498% 50! SHOx 604+  bll®  bl3® 732%  778% 1020 2 1028#
1029 1045  1053% 1913% 2023% 2621* 2622 2933 3343% 3381 3480% 373C#

Ri10  =%0000CO 3538

R1l1  =%000001 3544

Rl2 =%000002 3558

R13 =x000003 356

R1§  =%000004 3574

RIS =%0000CS 3588 .

Re  =%0000C2 3478 548 es0 832 SS4® 58S SS9+  Se2 Se7 604 B0S*  B09* B33

B39+ g40 B48* Bl 653 BSE* 733#% 341# 42 * 343 952 363 971
S74#  1002* 1003* 1J0M 100e# 1007+ 1009* 1029% 1030 1046 1053+ 1060x 106l»
10e4# 1072¢ 1079  1086* 1093% 1099+ 1106+ [l1l4%  ll12l% 1129% 1137%  1142% 1143+
1156 1ib4%  1170#  1430%  J431%  I442%  148G»  [473%  IN7S»  1N489% 180l IS12 1S18%
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=%000004

O20KC=F BRSIC 1l FAMILY INSTRUCTION EXER.
CROSS REFERENCE TABLE =-- USER SYMBO' S

1531
16494
109%
149
2400*
2451 %
2526%
2574
2736
30c2%
3097%
3168%
3438%
3572
3815#%
3484
979
1211%
1543%
2118*
2223%

MACY1l 27(732)

07
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1682

‘83%*

2 84*
438
483

2561 *

cbSB*

2920%

3038%
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DZQKCF.PLL

uw

e

A
nn

003730

= 104000

001016 -

001046

1209

7638

3056

cllS#
23024
234!l
2348
25244
2sebt
2418
26498

c8e4

MRCYLl 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

2ecks

2379
2861
1174
2433
Jaﬂu

3457

07
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3474

2993

2880
1619

. 2874
- 3478

3656#%
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DZOKCF. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
SWABD 002726 930 931 932 934
SwaSl 004134 1284 1285 1287w
SWAB2 004340 136 1363w
SWABY 004780 1513 1E21s
SwAge 005226 1879  1881s
SWAS?  00BSH0 1983 1985k
= 177570 3938 525 530 532 534 544 622 626  BE4 668 3813 3356
= 000820 37
TBITVE= 0000I4 3758 3550  35eS*  35e@x 3583
TICKS 000776 SO6 3739
TKE = 177562 395 700
TKE = 177580 399 698
TPE = 177566 397¢  S95% 704  7l1¥  37ulx  3755#
TPS = 177564 3% s 533 3736 37M2  37u4e  3747% 3783 3811 3822% 3847 3849
TPVEC = 0000Y 3824 373\ 3739 I8l J7ESk 3794
TRAPVE= 000034 381s 7e9x 7e9% 3306  3307% 3308*  3310%  3330% 3331
TRAP1  DI4112 3307 33208
TRAPIC 014136 3319 33308
TRIVEC= 000014 3764
TSIBI 009146 1290 1291  1293s
15782 0OM735 1508  1SiCs
TSTB2A 004796 1513  1515#
5786 005754 1793 179% 1795 1797%
TST0  00246M 838 839 840 B4l 843w
TST1 003804 1167 1158 1159 1lblw
1872 004266 1335 133  1338s
TSTE 006256 1830 1891  1833s
TTYCHK 15734 37348
UBME 0082852 1787  1789% 1792 1800 1804 1811¥ 1813% 1819% 1827% 1834x  1S4O%  1g47x  1853x
_ 185G* 1865# 1871 1878% 1883% 1899 1836
UBREAK= 177770 3528 532
UB7 011754 2829  2B3Sw . _
UM 003480 17058 1709% 1716% 1722% 1729% 1737% 1744% 1751% 1758% 1760 178G 1772%  1778%
kM7 0CE3Z2 1318s E i
U7 008336 1316 1921%
v = 000002 344
Z = 000D0M 36c4
SCRLF - 0D17M 838 715 3753
SFILLS 001002 503 586
SFORMD 001330 BO0% 634 B4l B49  BS7 3816
SRESTR 000240 4538 BI8  Bb3
$SAVR 000214 4478 B0l 632
= 016737 43p4  43gs  440% 469 490 505 507 563 594 623 663 63l T4
776 788 79 804  Bil 813 832 @42 82 gl  ge3 878 8&7
8% 905 9il 918 96 333 95 %5 975 982 383 938 10I4
1057 1067 1074 1083 1090 103 1103 1110 1118 1135 1133 1138 1l%
1182 1160 1187 1i72 1177 1190 11% 1202 1208 1214 1230 1287 13
124] 1249 1256 12e0 1267 1272 1279 1286 1292 129 1301 1307 1311
1317 1320 1325 1337 132 149 136 132 1367 ‘371 1379 13 1393
1397 1403 1407 1413 1417 1420 1435 1439 1943 [94? 14955 1463 1§70
478 1486 1492 1498  1sO4 1509  ISI4 1520 1528 1532 1835 1S40 1553
1560 1see 1573  1s81 1587 1593 1538 1604  16ll 1617 1822  1B41  1&%S
1652 1BS7  1Be5  1é71 1676 1683 1687 1693 1699 1713 1719 1728 1733
1741 1797 1785 1763 1769 1775 1779 1782 1796 1801 1807 1816 1823
1830 1837 1843 18s0 1856  1@e2  ise8 1875 1880 188e 1892 1835  1SII
1334 1941 1943 1956 193 1971 1978  198% 1991 1995 2008 2007  20I4
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0" -F BRSIL 11 FANMILY INSTRUCTION EXER. MRCY1l 27(732) 21-APR-76 13:33 PAGE B8

A CROSS REFERENCE TRBLE -- USER SYMBOLS
2031 e033  g0d e0s 0S8 SD&H 2070 077 50 3
elal ¢le9 ¢el3 els 165 175 2183 191 194
ge33 2238 2242 ge48 2254 2ee0 e27S 2284 eede
2329 a3v0 347 g35¢ 2359 @g3B7? 237 2377 239
428 2433 439 a4ye 2491 es04  eSll g5l @2%ae3d
2565 S 89 &89 8% BT o Al cb40
gbb? 2k’ 2704 2707 e’13 ese0 g726 273l 2744
2773  e’79 e783 2804 2808 e8ll e8le 2820 2848
2873 2877 288l 885 2915 293l €% 2974 2980
3046 J048% 3067 3069 3074 3079 3087 3089  30%
3i47 3230 3245 3252 323 3291 3298 3315 3317
3487 3554 3573 3620 3627 3635 3641 3652 3669
3784 3807  38l2 3850 -

.PRINT 001232 482 S724 637 g42 B44 646 650 658 &0
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D2GKC-F BASIC 11 FAMILY INSTRUCTION EXER. MRCY1l 27(732) ~1-APR-76 13:33 PAGE 30

DZOKCF.P11 - CROSS REFERENCE TABLE -- MACRO NAMES

FORMAT 4288  B3M4 B4l 649 857 3816
GETDAT 4358 632

KW1lL 4308
PRINT 3gg8' 482 837 bye B4Y b46 650 658

RELOCA 4324 770 1905 2925 3373
RELOCB 4338 1898 2919 3337 3726

RESTOR Y24 blg bte
SAVE 422 800 632

6ED bEb

714

751

757

3388

3752




DZQKC-F BRSIC 11 FAMILY INSTRUCTION EXER.
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

DZOKCF.PLL
RDC 856
RDCE

RSL
ASLS
RASR

RSRB 44
8CC 803

8CS 4398

BEQ 523

1079 1137
1246 1442
574 386
8779 2869
3118 3140
3395 3429
09 720
1570 1760
3438 3440
1298 1482
708 914
1252 12853
848 857
1150 1165
1384 1391
1609 1640
1848 1860
2062 2068
2338 2356
2742 2758
781 828
1248 1265
1558 1602
1879 1830
2597 cb38
526 531
983 938
1311 1317
1513 1527
1782 1801
el20 el3?
eed2 2301
es04 2523
2744 2749
e88s 2369
3es5e 3266
3578 3605
804 860
Bll 817
788 810
719 el7l
2225 2425
23 350
3053 3413
ce3l cesl
525 530
3327 3563
c4l14 cHe8
3638 3778
803 819
g42 805
785 - 7%
31 841
1301 i34e
1520 1560

—— . — s — =

1377
1445
1788

MACYLl 27(732)

KO7

2l-APR-76 13:33 PAGE %2

2893 3665
e035 2095 303 3270
gség ee7e 2355 2364

344 946 948 993
2741 2751 2763 2776
3831
3247

3847

2719 2803 2818 2900
1074 = 3484

e34s

3406

1125 1138 1152 1187
1386 1333 1413 1439
1641 . 1652 1671 1676

324

2850

1208
1470

1713

1267
1486
1725

2802

2778
3046

1279
1804
1741




DZGKC-F BRSIC 11 FAMILY INSTRUCTION EXER.

DZGKCF.PLL

BNE

BPL

EX

BvC

BVS

CMP

cMPB
coM

MACYL1l 27(732)

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

1633

1779
1991

837
031

LO7

el-APR-76 13:33 PAGE 33

843
04S

1875
e077
es34




DZOKC-F BARSIC 11 FAMILY INSTRUCTION EXER.

DZQKCF.P1l

MOVB S3e

NEG 8%
NEGB 1217
NCP S02

RESET 3855

ROLB 1189
ROR 706

MACYLl 27(732)

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

2527

2539
1436

616
1259

2555

25kl

1840
972
1276

MO?7

2l-APR-76 13:33 PAGE 4

er?? 2781
2a4s 2386
1170 1400
1871 206l
1114 1182
2636 2796
3757 3786
1865 2055
3829 3867

637 b4l

757 759

4S1 452
493 499
Se8 S7¢
648 652
7782 774
1020 1021
1047 1048
1548 1549
1912 1913
cle8 2178
2363 2380
2586 gbel
2635 2697
2835 2837
2343 2345
3057 3058
3169 3175
3e60 3263
3375 3377
3400 3408
3475 3479
3562 3568
3614 3644
3764 3765
3820 382!

bl 385
2703 2769
2526 2esl
3700 3701
3715 3716
1330 1608
246l 2463
1375 1557

3088

43l
1577
2401

1353
2947
3799
2093

b42
3157

3101

3269
1766
2485

3121

1953
e977

1596
2978
3853
eese

3132

3280

1614
3014

23

3142

1634
3090

2473

3188

3602
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DZGKC-F BRSIC 11 FAMILY INSTRUCTION EXER. MARCY1l 27(732) 21-APR-76 13:33 PAGE 95

DZOKCF.P11 CROSS REFERENCE TABLE =-- PERMANENT SYMBOLS

RORB 123 IEBH 1451 lebl 1834 2049 2400 e40e c48e 3001 3271 .

RTI 49 03 833 625 671 727 3054 . 324k 3293 3328 - 3349 339% 3449  34S4 3473
3502 3548 3568 3588 3596 3657 3748 3759 3764 3800 3808 3841

RTS S80 ) 619 717 3163 3189 3218 3233 3451 !

SBC S22 llel 1129 1336 1615 1744 1938 3353 3356
SBCB 120S 1316 1495 1631 1804 2027

ScC g6 83% g7l 830 %1 939 1223 1282 © 1332 1434 1458 1474 1523  IS76 1679
1708 1788 1736 1790 1931 1937 1944 1998 2034 2102 2198 216l 2168 2278 2267
2295 2343 2388 2518 2528 2635 3019 3085 3185 3205 3678 36E8

SEC 494 B0  BSS - B3  B99 970 1063 1071 1078 1113 1128 1136 1141 1185 1263
1276 1315 13539 1374 1376 1450 1517  1SS6 1690 1753 18I0 1833 2026 218 23l
2333 2410 2413 2957 2k02  2ek4 2699 2798 2844 3239 3284 3279 33l 3361 335

SEN 792 214 2306 2413 3232 3309

SEV 800 84 1163 1382 1389 1950 1481 1S90 1648 1846 1959 1967 1974 1987 2026
2086 2110 2124 2271 231i 2324 2413 2500 2507 2540 2597 322 3767

SEZ 815 ~ 846  I481 34 3313

SUB 523 549  BSp 745 748 776 1080 1180 1328 1428 154 1911 2111 2298 2337
2393 2520 @Skl 23 NS a7ed e o8Bl 2307 293 Sl 20 0k 3@ 379

SWAB 923 1283 1310 1360 1518 1686 1778 1878 1982 1934 2305 2310 2997

TRAP 418 3314 3335

TST 495 651 578  'B22 G40  B53  BS4  B68 716 743 773 837 988 9% 115

3081 3092 3104 3116 3leé 3158 3134 3217 2251 . 3297 3347 3352 3376 3403 3553

3553 3b24
TSTB 593 638 1289 1507 1S1e 1644 1792 1800 2438 2897 3355 3461 3742 3783 3813
3849 3856 . |
WRIT . 3745
RABS 340

.ASCII &80 E81 ; :
-25812 486 678 682 683 BB B85 689 890 3760 3891 3894 3897 3907

.EVEN g9l 3761

.LIST 339 436 =

MACR - 422 423 424 425 42k 427 428 429 430 432 433 434 435
.MACRO 421 430

.NLIST 338 436

.REM 1

.REPT 436 3700 ,

.TITLE 341 728

. WORD 479 506 S03 S15 516 629 631 747 755 760 1024 1036 1058 1178
' 1319 eebl e2be 2378

'ERRORS DETECTED: O
DEFAULT GLOBALS GENERATED: O

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