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1.0
m? gﬂGMSYIC PROGRAM IS DESIGNED TO BE A COMPRE
AND POP11/10 ESSORS. THE _PROGR

SR im%?%msws

,ogoes T _INSTRUCTIONS NO COMMON THE 11/10
% B25g¢ RELOCATES THE TEST CODE THROUGHOUT

WMMSEENWTEDBYMIFYINGTEPROGRM
F&NIM SECTION &TI'ERE IS A nom CFECK TI-ﬂT

IST&IN& T?' ﬂ? Tli FOLLOWING
eE, e

T0 MAKE THE PROGRAM f%
PLERSE IGNORE m? r:noam NITION ETC.
WHICH IS RELATED TO IT, WHEN RUNNING ON THE SEDM SYSTEM.

? REQUI

EQUI
POP11 FAMILY CENTRAL PROCESSOR
OPTIONAL - Kidll-L (LINE CLOCK)

FIRST YK OF MEMORY (EXCLUDING

Hﬁr’% “ﬁo«vmﬁ'&o}ﬁ’m LORDERS .

: z.3 PRELININARY PROGRAMS

THE  EMT

v"%hzn"m%oﬁz RUNYING.

| 3.0 LORDING (¥ STARTING PROCEDLRE

. IF WH “ii‘%w LA30 OR A VIOS FILLER

l CHORACTERS MAY B€ REGUIRED. ~ DEPOSIT INTO LOCATION 1002

SIS BB

é - OPTIONAL, FOREND OF PRSS WALT
COUNT 1 BRINTED ?% Q SEC 6.4,

”%uﬂ"u’i E"&‘.'FP: oxsn.nv u ssfon A h

AND TRAP INSTRUCTION SHOULD BE

& o e
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DDQAAA.PLL

OPDS RF TER ERTCH PRSS AND THEN PROGRAM

"Conriig FBa" AoTHER prss.

SWITCH SETTINGS
SK1S MTNM THISSHITCHH'EN SET WILL HALT THE

SH14

SKH13

SWi2

SW11

EORRERT StATLS-org g BREd: KN A FEROR, I8 QETECTED. THE Pe, The

THE ERROR, 1S sronso IN CORE STARTING r LOCATION
017400.

LOOP TEST... THIS SWITCH MWHEN SET LOOPS THE
SUBTEST RUNNING REGARDLESS OF ERROR.

INHIBIT ERROR PRINTOUT - THIS SWITCH WHEN SET INHIBITS

THE ERROR PRINTOUT.

INH IB%T REL%RTIM... THIS SWITCH WHEN SET S THE

Gl'én THE FIRST 4K OF
THIS SHITCH CANNOT BE SET THE PROGRAM IS RUNNING.

IPHIBIT SI.BTEST TERATION... THIS SWITCH WHEN
INHIBI REITERRTION. NORMALLY EACH SI.BTEST
IS E)GCUTED S BEFORE THE NEXT SUBTEST IS RUN.
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PAGE 3
SETTING SWil CAUSES ERCH TEST TO BE EXECUTED ONCE
BEFORE STARTING THE NEXT SUBTEST.

SW10 %Iil'ﬁ ELL‘.E‘NE&R& BatoR ISI&?E‘(I.TEH WHEN SET WILL RING

SW7? THIS SWITCH WHEN RESET (0) INHIBITS THE END
OF PRSS TYPEOUT (ICNT=XXXX) AND THE END OF
PROGRAM TYPEOUT (DDQARA DONE).

Skb SET HALTS PROCESSOR ON END OF PASS.
CONTINUE FOR ANOTHER PRSS.

IFMEWRO‘QEIE %IﬁsIRWT?ﬂ%

vy Ry S N

ALSO (IF REQUIRED) THE ORIGINAL

RELOCATED FROM). PROGRAM WILL HALT AT LOCQTIW 165‘! lF SHlS WAS UP.

FHERE 16 N0 F1V WITH TE SYSTEM)

l LOAD ADDRESS 017400. Pe.
s B = SR 1 IR o

8.0.1 ERROR PRINTOUT FORMAT
ICNT=RAAA PC=BBBEEB

OR
ICNT=RAAA PC=BBBBBB PSW=DDDODD PC RELOCATED FROM CCCCCC

— S T oF THE ERROR

501

BY SETTI I Slil3 INHIBIT THE TYPEOUT AND
IN?‘ *'I'E FRULTY S IG“.(

s.2 ERRORS

MAY ON OCCRSSION TECT R MEMORY ERROR THE
RESULTS OF WHICH WERE NOT ICTABLE IN WHICH CRSE THE
Pogbil L R
% HE FOLLOWING ITEMS C%I

AND MAY BE OF USE WHEN RETRACING A FAILURE OF THIS NATURE.

w
—
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1. HALT THE PROGRAM (IF NECESSARY)

EXMIPSE RECAL (1006) CONTARINS THE UNRELOCATED VALUE OF
% OF% LAST TEST THAT WRS SUCC%SFULLY EXECUTED.

3. EXAMINE FACTOR

e
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PAGE 4

ADDRESS FACTOR (1004) CONTRINS THE RELOCATION FACTOR.

i Eﬁ@fﬁm"‘iu LBY/H?N?F ﬁ&ﬂ“&lﬁl II" caﬁmM?ﬁ
LISTING, ﬁgxmm% m%n ogc@ ulﬁ'ulgo?m ng'g‘xﬁrrsnmc"f

NSTRl.K:TIG! (1.E., THE NEXT *SCOPE’
IF THE P?%Rm TS AT A_TRAP/ VECTOR+
NOTE -llNSn?LL.“ﬁI AY THE THE HALT+
ALSE TRAP TO 4 WILL DISPLAY 10).
1R. EXMIIE THE STRCK (R6)

TE T R R R 05 T

cA. EXAMINE LOCATION 1002 (FRCTOR)

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

ORIGINAL CODE
6.0 SUBROUTINE RBSTRACTS
el %mm ROUTINE IS ENTERED BY THE SCOPE (EMT) INSTRUCTION
AND 535 gﬁwrg n* THE START SUBTEST. h: NE
MONIT 4, Sil AND S 8 TAKES IATE TON.
ALSO, THIS ROUTINE STORES IN R1/R1l THE FIRST ADDRESS OF THE

6.2

W T e mme 1p oveRD g8 mv o ReLoce
THROUGHOUT MEMORY

MOVED, AND SET
WHICH' EST%ISFES LAST
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RELOCATION (RELOC) ROUTINE. ERACH SECTION OF CODE IS
IDENTIFIED RS SHOWN BELCMW:
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; GOCO0OCOCO000F IRST ADDRESS TO BE RELOCATEDOOOOO0OCO
CODE TO BE MOVED AND EXECUTED
; 0000000000000LAST ADDRESS OF CODE TO BE RELOCATED 00000000

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

6.4
ﬁs ROUTINE IS ENTERED AT THE COMPLETION OF EACH PRSS 1IT
SETS UP (LOADS NEW PROCESSOR STATUS) FOR THE NEXT PARSS; AND
PRINTS THE PASS COUNT:
ICNT=XXXX
7.0 MISCELLANEOUS
7.1 EXECUTION TIME
THE EXECUTION TIME IS HIGHLY VARIABLE (DEPENDENT
OF T OF MEMORY).

. mfﬁm 'E""m‘“%& %ssn.u.v THERE 1S A
NOTICERBLE °'FLICKER’ DISPLAYED IN THE CONSOLE LIGHT PATTERN
THE *FLICKER® WILL DIM WHEN T’ BIT TRAP PRSSES (EVERY - ODD
PASS) RRE RUNNING, THE PROGRAM SHOULD BE FOR A MINIMUM

e PASSES ICNT=2 11/0S OR 11/20
SOME TYPICAL TIMES FOLLOMW:

8.0 PROGRAM DESCRIPTION
PROGRAM IS géx}ozo INTO FOlR SECTIONS OF POSITION
I RELOCATABLE  TEST ERCH

SECTION IS
APPROXIMATELY 1K WORDS LONG. (EXCEI’T SECTION R).

SECTION O E)é&ﬂ?cnm TEST MNSWON o0 sncnm SESE
nooc EXCLI.DIM UNARY INSTRUCTIONS USING RDODRESS

o s g g Lo 20 3

(EXCLUDING BINARY OPS USING
SECTION 2 ﬁe s;cuon TEST gmm BYTE OPS t(:%uc Tngss
nstiuc'rxous

SECTION R FOLLOWING ?ECT IS _A_ROUTINE TO_ ASCERTRIN
KHICH

BY THE rm&uzﬁfﬂé& fo 75&555"'&2

ﬁ!/)&s IONAL INSTRUCTIONS/FEATURES OF THE 11/40
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SECTION 3 THIS SECTION CHECKS THAT ERCH BIT _IN THE
PROCESSOR STATUS WORD (PSW) CAN BE SET CLEARED,
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RESERVED INSTRUCTION, AND ODD ADDRESS TRAPS.
OLLOWING SECTION 3 ARE TWO ROUTINES TO CHECK THE TELETYPE

;E YER 1St 18 AVAILAELE THE PRIORITY AREITRATION LOGIC 18

RAFTER EACH INDIVIDUAL SECTION I'ﬂS BEEN EXECUTED THE "RELOC"
ROUTINE WILL RELOCATE THE SECT

Efl.wrtno%c" nTc %38” nomﬁ"uxu. RETERN %‘E"&E" }"
THE NEXT UNRELOCATED SECTION

RELOCRT%UBT%CHTSIME FI.L SECTIONS THROUGHOUT ALL

UPON COMPLETION OF A PRSS OF THE PROGRAM THE PROGRAM
&STN!TS USING A_NEW PROCESSOR STRTUS DEPENDING ON THE TYPE
PROCESSOR AND THE PRSS COUNT.

R & A —

OR

ACK POINTER 13 SET T0 830 AND. THE KERNEL
W f’ P"EEO KERNEL STRCK POINTER IS
USED ONLY F! s TTY, AND KKil-L (IF AVAILABLE

TRSP/INTERIPT RWT I'ES

8.2 kF
2 M } SERVICE ROUTINE IS INCORPORATED IN THE TEST.
WHEN THIS PROGRAM THE POWER SHOULD BE TURNED OFF WHEN
RI.MIM TO CI'ECK THE PO:ER FAIL LOGIC. WHEN THE POMER FRILS
THE PROGRAM W
PGER Fa
AND RESTART THE AT THE BEGINNING. (STRART)
9.0 USER DEFINED RELOCATION LIMITS

THE PROGRAM II% R%UEE A__LOWER -UPPER LIHIT FOR
RELOCATION. M MUST BE BETDEEN 20000 AND 157776.
THE PROGRAM WILL EXECUTE IN THE LOWER 4K (0-17776) AND THE
LIMITS ﬁ%ﬂm

THE
TO RETRIN PREVIOUSLY gPE%D?IED LIMITS START AT 210.

359 .NLIST MD,MC

360 LIST  ME

361 .RBS

362 g &H END

3323 ; CONTRINS NITIONS, REGISTER RSSIGNMENTS AND MACRO CALLS

365 ; GENERAL REGISTER ARSSIGNMENTS
366 000000 RO=%0 -
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367 000001 R1=%1
368 000002 R2=%2
H B B
371 %6.‘9“'65 RS=%5
372 000006 SP=%b
373 000007 PC=%7
374 000000 R10=%0
375 000001 R11=%1
376 000002 Ri2=v2
377 000003 R13=%3
378 000004 R14=74
379 000005 R15=%5
380
oD
383 :STATUS REGISTER (PSW) BIT ASSIGNMENTS
384 000001 C=1 :C BIT
z % 2 o
A 000050 =10 A -
389 000340 PRTY?7=340 PRIORITY LEVEL 7
390 000300 PRTY6=300 :PRIORITY LEVEL b
3335 000200 PRTY4=200 sPRIORITY LEVEL 4
393 : VECTOR monssses
354 000004 ERR :ADDRESS OF ERROR VECTOR
335 000010 RESVEC o :ADDRESS OF RESERVED INST. TRAP VECTOR
3% 000014 TBITVEC=1Y *ADDRESS OF T’ BIT TRAP VECTOR
397 000014 TRTVEC=14 :ADDRESS OF *TRACE’ TRAP VECTOR
398 000014 BPTVEC=14 *ADDRESS OF ’BREAKPOINT’ TRAP VECTOR
% 000020 gg&vst_:gt: 3 ADDRESS g 10T mgzxvscroa ore::
401 -wu»m EMTVEC=30 : aoons' mngg OF sm' “ 'Evzcr -
:% 000034 TRAPVEC=34 : ADDRESS g mnp - cron
404 nmmmxutmEII '3&-. 00 ;%EE?, xuu-L ur: o&( i"“u' VECTOR
405 000240 P RVEC=240 :ADDRESS OF PIRQ VE
406 000244 C=244 *ADDRESS OF n.ommc POINT INT. VECTOR
3% 000250 nm:c.aso :ADDRESS OF MEM MGMT ERROR TRAP VEZTOR
3?9 s ;REGISTER_ADDRESSES X e
4] 155558 - (4444 i ABORESS OF STACK unﬂ REe ISTER
415 inré (BREAK= {nﬂé IRODRESS OF MICRD BRERK REGISTER -
414 1775 LKS= 17754 :%33 35 KWi1-L STATUS REG.
415 177560 TKS= 177560 :ADDRESS OF KEYBOARD CSR
41 177562 TKB=  177562_ :ADDRESS OF KEYBOARD BUFFER
41 177564 TPS= 177564 :ADDRESS OF TELEPRINTER CSR
418 177566 TPB= 177566 :ADDRESS OF TELEPRINTER BUFFER
419 177572 sauz 177575 :ADDRESS OF MEM MGMT REGISTER SRO
420 177570 WR= 7757 :ADDRESS OF CONSOL SWITCH REGISTER
421 177570 msn.nv-msro :ADDRESS OF CONSOL DISPLAY REGISTER
422 177514 LPS= 177514 :ADDRESS OF LINE PRINTER STATUS REG
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LPB= 177516

s INITIAL STRCK POINTER SETTING
STKPTR= 500
KPTR=600

; MISCELLA EOUS BIT ASSIGNMENTS
$=100000

WWDDOD
e B b B g
o
P
w
"
§

; SWITCHES

SW0B=100
INSTRUCLEON EQUARTES
SCOPE-EHT

.=46

LOGICAL

.=5¢2

BITIM

.=200

MOV #START,PC

MOV $STARTL, PC
MOV $STARTS, Pc

;ROUTINE TO SAVE REGISTERS ON
:CALL so av SAVE MACRO OR JSR
t (SP)+, 1S

nov %5, -(5P)

MOV %4, ~-(SP)

MOV %3,-(5P)

MOV %2, =(SP)
MOV %L,=(SP)
MOV %0’ =(SP)
MOV (P&)+,PC

sHLT IS A
;SCOPE IS AN EMT

;ADDRESS OF LINE PRINTER DATA DUFFER

; PROGRAM ?TRCK PIR

tKERNEL STACK PTR (USED BY KERNEL WHEN

s PROGRAM IS RUNNING IN OTHER THAN KERNEL
MODE (NOT APPLICABLE TO 11-05,11/20)

TRﬂP INST TO THE ERROR ROUTINE

;GO TO START OF TEST
;GO GET LOWER/UPPER RELOC ', ION BOUNDARY
sSTART WITH LAST TYPED £ {0ARY LINITS

STACK
$SAVR

:SAVE RETURN PC

s RETURN
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000000
000250
000000

g
S

gg
o

012737

JUUUUL

012737
012706
005267
001375
004767
000656
000137
00S01S

000664 020122

042105
000740

000016

000610

177772
002102

047520
040506
0rs01S

177060
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000024

000024

Q4ase?
046111
000

18:

.=250
EOPHLT: HALT

RTS

PC

NO1

;CONTRINS RETURN ADDRESS

sTHIS IS AN END OF PASS HALT;
sNOT_ AN_ERROR HRLT Ygu GET HERE
SONLY IF SWOB I

s CONTINUE TO CONTINUE

ROUTINE TO RESTORE REGISTERS SRVED ONEEHE STACK

BY RESTORE MACRO OR an
QRESTR. MOV (SP)+, 18

MOV (SP)+.%0

MOV (SP)+, %1

MOV (SP)+, %2

MOV (SP)+.%3

MOV (SP)+, %4

MOV (SP)+,%S

MOV (PC)+.PC
19: 0

PDKN:

LLED

=610
; POUER FﬂéL SUBROUTINE

Os RETURN PC

sRETURN
:CONTAINS RETURN ADDRESS

#PUP, J8PFVEC

POHER UP SUBROUTINE

PUP MOV $PDWN,J#PFVEC  ;RESTORE POWER FAIL TRAP TO POWER
DONN ROUINE ABOVE
MOV #KPTR, SP SET STACK PTR
CLR (PC)+’
18: LWORD O sKILL TIME
= N 28
5?31L PC, .PRINT s PRINT MESSAGE BEGINING AT FOLLOWING ADRS
JMP J4START ;RESTART TEST
PFRIL: .ASCIZ

¢15><12>"POWER FRILED'<15>¢12>

;NOTE:
:T0 USE COOE PLACE_776
#RTI, 30ERRVEC+S gEnglﬂE OUT TRAP TO RETURN

FORXOR: MO

18:

SEC
TST

=740
THIS CODE USED ONLY BY THE XOR TESTER.

38177060 Eiﬂgn 11¥sogur 0CC s rnsgc, EN ssr
" g ’“¥°n6 nf x. ILL BE Lsnnso
%sm R *AD Rﬁﬁo:ts-gr r:x?Esmrﬁ rgum
JUERRVEC+2 i RE

RL, (SP) :GE asrﬂnn nnoasss ancx TO SUBTESTS

;RETURN EITHER TO LAST OR NEXT SUBTEST
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mm
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177566

BNE 18
28: CHP -mm,-(na)

BEQ

HLT

CHP RO,RS

BNE 28’

38: MOV - R2,PC

4§: MOV (Pd),PC

RETPC: O

nonmm: TO PRINT RSCII MESSAGE.
PRINT: MOV RO,-(SP)

MOV 32lsP), RO

RDD 82,2(5P)
18: MOVB  (RO)+,-(SP)

BNE 2$

ST (SP)+

MOV (5P)+,RO0

RTS PC
cs: JSR PC,58
38: CHPB 812, (SP)+

BNE 1§

MOV SFILLS, -(SP)
4S: (SP)
B

BR s’
c$: 1STB  38TPS

ROV 'Ts'm J8TPB

S

K TI-RT CODE WAS RELOCATED

;cu-zcx xsogfmmméfcmcl ey

'
'
o

TED CODE
cwEPEXT SECTION OF CODE

CW INS PC OF NEXT SECTION OF CODE

MESSAGE MUST TERMINATE WITH A O BYTE.

;SAVE RO ON THE STACK

;GET I?SSME ADDRESS

;ADJUST RETURN PC

;PUSH CHAR ON_THE STACK

;BRANCH IF NOT TERMINATOR

; POP Q! NAiOR OFF THE STACK

{RETURN

; TYPE CHARAC

; CHECK IF WAS A LINE FEED

;BRANCH IF NOT LINE FEED

;GET 8 OF FI REQUIRED RFTER
CHARACTER

iBEREER? oL RS Eouy

BRANCH IF NO MORE FILLERS NEEDED
TYPEFI CHARRCTER

;WAIT FOR GJTPUT DEVICE
: 70 BECOME RERD
s TYPE

w&rc*"’m RSCIT VALUE OF AN RDDRESS IN TO ADDRESS MESSAGE

i'!ﬁ’\lr | %i’ﬁg.‘m
5 R Rl

18: % i g'
MOV 86, RO

es: zl. %
DEE Rl

3 RV GR

: MOVB 326 (3), (%)

S RO

REGI ou THE_STRCK
ﬁg é VALUES ARE STORED
ING GISTER

%T DIGIT TO R3

iPRINT FIRST
;PRINT FIRST DIGIT

16088 ofctt

W OIGIT COUNT
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BNE
R7S

es
'F;E , SRESTR

: ERROR

177570 ERROR:

118:
015740

128:
015726
015712
000212
000206

§§§§§§§§§§§§§§§§2

[
LY

ta—t
84

5

¥334sd
&
33 3 3 33

=) | b=
IR N0
£ &
=35 B
R

2 333
3 33

108:
177570 18:

3 58
zZ §§ z

}é.ﬁa

iRETQRE REGISTERS FROM STACK

I'I?¥ICE C%BY TRAP (I-I.T) INSTR!FD&SIRED"

; BRANCH IF NO PRINTOUT
SR’I; PC
; CON RINS SRVED PC
;STORE AMAY ERROR PC
;GET STATUS ON TRAP
;CONTRINS STATUS (PSW) AT TIME OF TRAP
DXk
; REGI TERS ON THE STACK

%‘a% FM* ROUTII'E

éLM RSCII VALUE
;PRINT MESSAGE BEGINING AT FOLLOWING RORS

GO T0 FORMA
PRINT PESSGE EGINIM AT FOLLOWING RDRS

.PRINT MESSAGE BEGINING AT FOLLOWING RDRS
;PRINT MESSAGE BEGINING AT FOLLOWING RORS
GET STRJS RT TIME OF ERROR

Iﬂg IESSME EG{NIM AT FOLLOWING RDRS
.GET PC OF ERROR

W PC OF MIGIM. CODE
:GO_TO FORMAT ROUTINE
PRINT MESSAGE BEGINING AT FOLLOMING RDRS

;PRINT MESSAGE BEGINING AT FOLLOWING RDRS

:RESTORE REGIS FROM STRCK

5§m°§u. ON &

:PRINT MESSRGE BEGINING AT FOLLOWING RDRS
sHALT AFTER PRINT OUT
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DDQRAR. P
% .TITLE DDORA-A BASIC 11 FAMILY INSTRUCTION EXER.
177778 START: CLR $PSH s KERNEL MO
¥ e ' o fis
110 CLR
Ml oo
ks 116 CLR RY
766 002120 CLR RS
767 002122 000600 MOV $KPTR, SP :SET KERNEL STACK PTR
;Eg :ROUTINE TO om:mnc Lnsr nsnom ADDRESS
770 002126 012737 002146 000004 MOV
75 OGBld Dosoon ook &R "“""‘ o
773 002142 005720 ST (Rou sWILL TIME OUTWHEN END OF MEMORY
OB P o o Do
%2 00c 15 61 T MOV 5 Rgc)o sSET VALUE INTO LSTMEM
777 DO215M LSTMEM: .WORD coumm§ VALUE OF LAST MEMORY ADDRESS
% 002156 6 % 154 SUB moo JSLSTMEM :SET PROTECTION FOR LORDERS
002164 01 001012 MOV oaooob SSFRSTMEM; SET LOMER BOUNDARY AT 20000
7730 iﬁ e START!: - $60 TO'START 3
g 002174 gmm 177032 " JSR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
el s B e "
% % 18: LWORD O ;E'&nk%?nkﬁ LOiER LIMIT
786 16 177772 001012 MOV 18, aornsntn S SET IN LOMER LIMIT
;g . g; 177010 J Pc PRINT :PRINT MESSAGE ascmmc AT FOLLOWING ADRS
789 00MS67 177536 - JSR RS, RECD sGET m Lxmr
;72 M 177772 002154 muum gs SSLSTMENM e
793 00S037 001000 START3: CLR 38ICNT CLEAR
77%' 0{2737 000006 0O000OM START2: w Ce2 amvﬂ '"321 ERROR TRAP TO HALT AT s
i 1 77570 o 500 SPLAY; ﬁm
FES M Empm 0 B SEmelriiBod o
798 012737 001412 00003Y4 MOV ron
% 012737 000200 000036 MOV 8200, ahmm -mxoam stn. 4 ou TRAP
801 ;0000000000000 FIRST ADDRESS TO BE_RELOCATED 000000000
= B N s '
ST -(RO) ; CONTRINS THE ADDRESS OF RELD
310037 001010 % %.a RD : SAVE
L.% SuB ... gfar%r"na.' '&anou FACTOR
807 1% 001004 MOV RO, J8FACTOR savs naocnnon racron
10701 MOV PC R :SET NEMW
sCHECK BRANCH INSTRUCTIONS
Bl % 2 *CC :CC’ S=0000
915 1 BC! c :SAME RS BLO
81 102406 BVS CCl
813 001405 BEQ cco
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814 002342 100404 BMI cCO
81S 002344 002403 BLT ¢Co
81? 346 Wq BLES Egg
i fea g B o
&%.0 1 CCO: HLT ;ONE OF THE ABOVE BRANCHES FRILED
821 ; CONTINUE
0023S6 000270 SE ;CC’S=1000
823 100003 BPL cCl
824 002002 BGE cCl
82S 4 003001 BGT CCl
% mawoa BLY .44
1 cCl: HLT ;ONE OF THE RBOVE BRANCHES FRILED
;s CONTINUE
830 002372 000262 SEV ;CC*S=1010
BV$ cC
gc
1 _ ¢
834 002402 1 BGE .44
: g 002404 104400 cce: HLT ;ERROR! ONE OF THE ASOVE SRANCHES FARILED
g ; CONTINUE
002406 000261 SEC ;CC’5=1011
839 002410 103002 BCC cC3
B840 002412 101001 BHI CC3
Bus Ooouie 00D 4 e
Bus 16 1 C3: HLT ;ERROR! ONE OF THE RBOVE BRANCHES FRILED
B s CONTINUE
BYS 002420 000264 L ;CC'S=1111
B4 002422 001003 BNE CCH
BY?7 003002 BGT cCY
B48 601&31 BHI cCH
849 0024 1 BLE .44
BS0 002432 104400 CCY: HLY ;ERROR! ONE OF THE ABOVE BRANCHES FRILED
:Eé 002434 104000 SCOPE
BS3 ; TEST UNARRY CONDITION CODES
854 ;CLR RO
855 002436 000277 SCC
’E‘? % RO R0=0,CC’S=0100
’ o
| B8 00w 103400 &S ciRo
859 002446 1&1"003 BVS gLRO
L B oo
1 a.; .
ﬁ 1 Ty ;ERROR! INC CT CC’S AFTER CLR
L BB? ﬁ 005700 TST RO ;R0=0,CC’'S=0100
%g 002466 1 BCS 1ST0
869 002470 ! BVS TST0
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DDGARAAR.P
870 001002 BNE 1ST0
s;é 1%1 BMI TST0
101401 sL0S .44
ﬁ 104400 TSTO: HLT ;ERROR! INCORRECT CC’S AFTER TST
000257 ccc
+SEZ!SEV
ﬁ ﬁ coM RO ;RO=-1,CC’S=1001
l BCC coMo
879 12 BVS coMO
e , B
882 &mm BLT .44
% 104400 COMD: HLT ;ERROR! INCORRECT CC'S AFTER COM
88s 000261 SEC
886 00S500 RDC RO ; RO=000000,CC’S=0101
B .
1
830 1 .44
g% 104400 ADCO: HLT ;ERROR! INCORRECT CC’S AFTER ARDC
893 0002t 1 SEC
BN 006000 ROR RO ; R0=100000,CC’S=1010
gg 103404 gsg RORO
2 e B
: 1 BGY +4
%IJ 002S60 Eﬂ‘ﬂm RORO: %{ ;ERROR! INCORRECT CC'S AFTER ROR
v
é g &C RO ;R0=077777,CC’S=0011
o0 1% BCC DECO
905 %ﬁ 1 BVC DEC
2 E e T
908 % %81 .44
%’g | DECO: &5 ;ERROR! INCORRECT CC'S AFTER DEC
911 002604 100257 cce
91% ﬁg %200 INC RO ;R0O=100000,CC’S=1010
91 10 1 INCO
U4 1 INCO
915 002614 001402 BEQ INCO
9{ @ 100001 % Iﬁo
qig ; m INCO: HLT S ;ERROR! INCORRECT CC’S AFTER INC
3
920 a4 000277 scC
&5 ‘ NEL RO=100000,CC’S=1011
2 8 ¢ T e ie
924 002534 10200¢ BVC: NEGO
925 002636 001401 BEQ NEGO
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002001
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B 44
ioF
SEC
ASL RO
BCC ASLO
BVC ASLO
BNE ASLO
BMI ASLO
BLOS  .+4
HLT
ROL RO
BCS ROLO
BLE ROLO
a“ .+q
HLT
oL oo
BNE ASRO
BLT e
HLT
SCC
B¢ on
¢ SBCO
BVS SBCO
BLE L4
HLT
NEG RO
SWAB RO
BCS SWABQ
BVS SWABD
BNE SWABD
e
REGISTER SELECTION
CLR RO
B RO
MOV RO,R2
WY RS.R3
ASL 25'
oo
o
RS
MOV RS, -(SP)
gxs R4, (SP)
IS R3. (5P)

102

22-SEP-76 14:39 PAGE 2!

;ERROR! INCORRECT CC'S AFTER NEG

;R0=000000,CC’S=C111

;ERROR! INCORRECT CC'5 RFTER ASL
; RO=000001,CC’ S=0000

;ERROR! INCORRECT CC'S RFTER ROL
; R0=000000,CC’S=0111

;ERROR! INCORRECT CC’S AFTER ASR

;R0=-1,CC’S=1001

;ERROR! INCORRECT CC'S AFTER SBC

{RB=000400" , Cc*5=0100

;ERROR! INCORRECT CC’S AFTER SWAB

;RO=1
;Re=2
sR3=4
;RY4=10

;RS=20
sSET BITS SET IN REGISTERS
: INTO STACK RDDRESS
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003002 0S0216 BIS R2, (SP)

BIS RO’ (5P)
000037 gEP '33 (SP)+
HL? H§S§1§E BIT(S) REPRESENT

s INCORRECT REGISTER SELECTION

&
1 &2

; CHECK Tg@g ALL BITS CAN BE SET & CLEARED IN ALL REGISTERS

382
983
>
987
988
3%
0 000377 MOVB  $377,R0 :SET ALL BITS ( XT ms 51
2 B e s B8 BETEr "2 AR R
1 BCS 1§
% &ng "E., nm. nssu.r 1S -1
% 0134:36 HLT N : ERROR!
938 003036 012700 000020 MOV $16.,R0 :SET SHIFT COUNT
999 (003042 00S002 CLR R2
1000 003044 000261 28: SEC
1001 00304 006002 ROR R2 :ROTATE 1 THROUGH ALL an POSITS
1002 0030S0 DEC RO :DECREMENT SHIFT COUN
1003 003052 001374 BNE 2
1004 003054 102 COM Re sR2 SHOULD CONTRIN -1
100S 003056 001401 BEQ .4
i% 003060 104400 HLT :ERROR! CHECK R2 SHOULD = O
1008 003062 012703 100000 MOV £100000,R3
1009 00306F 006203 38: ASR R3 EXTEND 1 BIT THROUGH ALL POSITIONS
1010 003070 103376 BCC 3
i%ig gﬁ 001401 o Ry
igin muutﬁ HLT 3 : ERROR?
101S 003100 112704 177401 MOVB  #177401,RY sRY=
101; 003104 % 4§: ADD RY, RY *HAS THE AFFECT OF SHIFTING A BIT
1017 003106 1 BCC 4g *THROUGH ALL POSITIONS
1018 003110 ms;gc TST R4 *RESULT SHOULD BE O
1019 003112 001401 BEQ 44
i 003114 | HLT
1022 003116 012705 000001 81,RS
1023 003122 c§: RS
1 BVC 2
105 o3l Bt 68
1059 o031 %R
1028 003134 001401 BEQ 4
i% 003136 104400 Bs: HLT ;
i% 1 s CHECK nsq%sm xaa.mmv
1033 Doalie ooeite Cn R i
1034 003144 Ol MOV . R2,R3
1 -,-,: ceC
1 9031 ROR R2 sR2=LOOP COUNT
1037 003152 00620z ASR R
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78: MOV R3,RY
DEC R :DECREMENT LOOP COUNT
BNE 78
N 53 sCHECK R3
INC RY :CHECK R4
BEQ .44
8s: HLT
cnecx TRANSFER OF REGISTER DATA BETWEEN THE GS AND GD REGISTERS (11/45)
8STST: BIT 820, 34PSU <CHECK IF °T’ BIT IS SET
BN :SKIP TEST IF 'T' BIT SET
MOV R1,=-(SP) : SAVE PTR
MOV SP. (PC)+ :SAVE STACK PTR
18: .WORD 9 ,co.‘emégg SAVED STACK PTR
MOV C, (PC)+ :LOAD GATA. CURRENT PC IS USED RS
2s: WORD O mm IF ms TEST FAILS 2§ CON-
TAINS THE DATA BEING USED.
INC 28 mxs 0DD TO CHECK BIT O
33: MOV 28,R0 :LOAD GD REGISTER O
MOV RO.RL : TRANSFER GS REG O TO GD REG 1
MOV R1.R2 *AND GS REG 1 TO GD REG 2
mv Ra'Ra ’ L N
o ER
BISB %340, J¥PSu :SET PRIORITY LEVEL 7
MOV RS, SP : TRANGFER GS REG 5 10 GD STK PTR
MOV gp.wcn s TRANSFER GS STK PTR TO MEMORY
4$: .WORD :CONTRINS GS STACK PTR
MOV 18, 5P sRESTORE STK PTR FOR HLT/SCOPE
B g SRR s e
[ ] ’
BNE 13 * BRANCH x?s’l-c *
? 2§ :SHIFT TEST mm unn. = 000000
c§: MOV Ei.-tsm :GET GS REG 0
MOV RL,=(SP) :ETC...
MOV ng.-(sm
MOV - R3.-(SP)
MOV RY.-(5P) :
MOV RS, -(SP)
HLT sERROR! DATA IN GS STK PTR NOT = GS REG O
2GS REG 0-GS REG 5 ARE ON THE STACK
MOV 18,5P ,ncsvons STACK PTR
BS: MOV (5P)+,R1 :RESTORE SCOPE PTR
78: SCOPE

; TEST UNARY WORD LI:STRUCTIMS USING ADDRESS MODE 1

;RESERVE ADDRESS FOR TESTS
;R2 PO%NTS TO RESERVED WORD
; PRESET (R2)
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1
1 00601 ROR (R2) : (R2)=100000, CC=1010
13§ % wwus BLOS  RORI -
1096 %ig 100001 BPL ROR1
1097 002001 BGE e
iggg 003260 104400 ROR1: HLT :ERROR! INCORRECT CC’S RS SHOWN ABOVE
1100 003362 000257 cce
1101 003364 000261 SEC
1102 003366 00S312 DEC (R2) : (R2)=077777,CC=0011
1103 003370 103001 BCC DEC1
1104 003372 003401 BLE .44
HE’ 374 104400 DECl: HLT :ERROR! INCORRECT CC’S RS SHOWN ABOVE
1107 003376 000257 cee
1108 003400 000261 SEC
1109 003402 00SS12 ADC (R2) : (R2)=100000, CC=1010
1117 O0MGe 103003 Be Al
1112 % 1% BPL ADC1
1113 Ena 001001 BNE it
Hig 14 104400 fDC1: HLT :ERROR! INCORRECT CC’S AS SHOWN ABOVE
1116 003416 006112 ROL (R2) ; (R2)=000000, CC=0111
1117 003420 103003 BCC ROL1
1118 003422 102002 BVC ROL1
1113 003424 001001 BNE ROL1
1120 003426 100001 BPL 4
H%i 003430 104400 ROL1: HLT :ERROR! INCORRECT CC’S RS SHOWN ABOVE
1123 003432 006112 ROL (R2) : (R2)=000001 ,CC=0000
1124 003434 101402 BLOS  ROLIA :BRANCH IF C OR 2 IS SET
11 102401 BVS ROL1A
11 1 BPL L +4
ﬂas 1 ROL1A: HLT
1129 003444 006212 ASR (R2) : (R2)=000000,CC=0111
1130 003446 103003 BCC ASR1
1131 0034S0 102002 BVC ASR1
1132 003452 001001 BNE ASR1
1133 003454 100001 BPL e
ﬁ% 003456 104400 ASR1: HLT :ERROR! INCORRECT CC’'S RS SHOWN AEOVE
1136 003460 006012 ROR (R2) : (R2)=100000, CC=1010
1137 003462 1 BCS RORIA
1138 003464 1 BVC RORIA
1139 003466 00I40] BEQ RORIA
1140 003470 10040 1 e
Hﬁé 003472 mwoé RORIA: HLT
1143 003474 000261 SEC
1144 003476 005212 INC (R2) : (R2)=100001,CC=1001
uaz 1 BCC }ml
11 1 BVS NC1
1147 003504 001401 BEQ INC1
1148 003506 100401 BM] L+
1149 003510 104400 INC1: HLT :ERROR! INCORRECT CC’S RS SHOWN ABOVE
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1150

1151 003512 00Sele SBC (R2) s (R2)=100000,CC=1000

1152 003SI1q 103403 BCS SBC1

1) R fodl 5

11 1 M .4

H% 003524 108400 €8C1: HLT ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
v, - SEC

Hgg :':{1{" %& SBC (R2) s (R2)=077777,CC=0010

1160 003532 103403 BCS SBC1A

it B o B i

11 1 1 BPL ¥

Hgg 003542 104400 SBC1A: HLT sERROR! INCORRECT CC’S RS SHOEN ABOVE

1166 0035 SEC

1167 003546 00SSl1e ADC (R2) ; (R2)=100000,CC=1010

1168 003550 100401 BMI .4

H% 003552 104400 HLT

1171 1 SEC

1172 8% 006312 ASL (R2) ; (R2)=000000,CC=0111

1173 003S60 103003 BCC ASL1

1174 003562 &02002 BVC ASL]

117S 003S&EM 1001 BNE ASL1

1176 003566 100001 BPL .

H;?B 003570 104400 ASL1: HLT ;ERROR! INCORRECT CC’S AS SHOWN RBOVE

1179 003572 00S112 COM (R2) ; (R2)=177777,CC=1001

1180 003574 BCC COM1

HBI 003576 iﬂ?‘iﬂl g'\‘s Cgul

32 003600 x

H 003602 1% COMl: I'I.% ;ERROR! INCORRECT CC’S AS SHOWN RBOVE

1185 003604 0002SC CLN

Hg 't (1D5712 ;gg ‘(r IS!FT.'i ; (R2)=177777,CC=1000

1188 003612 1 BVS TST1

1163 o0Xis Jooooy el

Hgé 003620 TST1: I'!LT ; ;ERROR! INCORRECT CC’S AS SHOWN ABOVE

1193 003622 SEV

1194 003624 % NEG (R2) ; (R2)=000001,CC=0000

2 Bea oo oC el

11% 003632 1001 .44

ﬁg 003634 104400 NEGl: HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE

1200 00S312 DEC (R2) ; (R2)=000000,CC=0101

B8 o B o

1203 003644 104400 DECIA: HLT ; ;ERROR! INCORRECT CC’S RS SHOWN ABOVE

i% 003646 104000 SCOPE
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s CHECK UN®RRY BYTE INSTRUCTIONS USING RDDRESS MODE 1
000401 BR RESERVE A WORD
1208 000000 . WORD 0 RDDRESS RESERVED FOR TESTS
1209 003854 010703 MOV PC,R3
1210 003eSe 162703 000004 SUB IH R3 :R3 POINTS TO EVEN BYTE OF WORD
lgll 003662 01030M MOV R3 R4 RH POINTS TC ODD BYTE OF WIRD
1212 003664 005204 INC
igia 003666 005013 CLR (R3) s PRESET DATA
121 18: SEC
12l ADCB (R3) sADD CARRY TO EVEN BYTE
121 BMI % UNTIL EVEN BYTE BECOMES NEGATIVE
iexg éECB igﬂ) INCREMENT 0DD BYTE
ISéﬁ 2s: BVS .4 s (R3)=077600=[0774](2001,CC=1010
1221 HLT
1222 CLV
1223 INCB (RY) : (R3)=100200=[10001(2001,CC=1010
1224 BCS INCBI
1225 BVC INCBI
1226 BMI . .™4
ﬁgsz INCB1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
! = e
1229 ROLB (RY) ; (R3)=000200=[00001(2001,CC=0111
1230 BCC ROLBI
23 BVC ROLBI
1232 BEQ .4
nga ROLB1: HLT ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
1235 SBCB {RY) ; (R3)=177600=[17741[200], CC=1001
1236 BCC SBCB1
1237 BVS SBCB1
1238 BH% .4
ig&g SBCB1: HL ;ERROR! INCORRECT CC’'S RS SHOWN ARBOVE
1241 3 RASLB (R3) s (R3)=177400,CC=0111
1242 S BCC ASLBI
1243 3 BVC ASLBI1
1244 BEQ .4
ig:g ASLBl: HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
1247 NEGB (R3) ; (R3)=177400,CC=0100
1248 BCS NEGB1
1249 BVS NEGB1
1250 BEQ .44
{251 NEGBl1: HLT ;ERROR! INCORRECT CC’S AS SHOWN AEOVE
= s
1254 CB (R3) s (R3)=] ,CC=1001
1255 BCC DECBI1
ig e
i259 DECBl: HL ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
1260 CLC
1261 RORB (R3) ; (R3)=177577,CC=0011
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BeC RORBI
BvC RORB!
BPL .4
HLT

CLC

(RY)
¢oMB
coms
.44

l
l

Laaags LAaR0E TGRC TAZRZR TR FISR8G TRRSRIR ARG5S
0
3

BO3
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+ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (R3)=000177,CC=0101

;ERROR! INCORRECT CC'S AS SHOWN RBOVE
+SHIFT EVEN BYTE UNTIL V CLEARS

sAND ADD CARRY TO 00D BYTE

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

;ERROR! INCORRECT CC’S RS SHOWN ABOVE

; (R3)=000000,CC=0100
;ERROR! INCORRECT CC'S AS SHOWN RBOVE

; (R3)=100000,CC=1010
;ERROR! INCORRECT CC'S AS SHOWN RBOVE
; (R3)=077400,CC=0100
; (R3)=077777,CC=1001

;ERROR! INCORRECT CC’S RS SHOWN ABOVE

; (R3)=177877=(17741(1771,CC=0000

;ERROR! INCORRECT CC’S RS SHOWN RBOVE
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(RY) s (R3)=177577=(17741(1771,($=1000
15781
15531
:ERROR! INCORRECT CC’S RS SHOWN ABOVE
(3:) : (R3)=000177=[00001(1771,CC=0100
(R3) : (R3)=000376 ,CC=1010
ASLBIA
aquam
’ :ERROR! INCORRECT CC’S AS SHOWN ABOVE
éaa)m : (R3)=000001 , CC=0001
: :ERROR! INCORRECT CC'S RS SHOWN ABOVE
‘E’ : (R3)=000400, CC=0100
(R3)
(53) : (R3)=000400, CC=0100
wg.ma» sCHECK REMAINING RESULT

;CHECK UNARY WORD OPS USING ADDRESS MODES 2 AND 4 (AUTO INC/DEC)

’ﬁom 3

vy Po,Ry

SUB 84, Ry

MOV RY,RS

CLR (RS)

%g (RS)+

Beg TST

TST

BEQ .4
TST2: HLT

COM =(RS)

BCC cCoM4

BMI .
COMY: HLY

;ADDRESS RESERVED FOR TESTS
;R4 AND RS POINT TO
;RESERVED WORD

;PRESET DATR=0

; (RS5)=000000,CC=0100

;ERROR! INCORRECT CC'S RS SHOWN ABOVE
; (RS)=177777,CC=1001

;ERROR! INCORRECT CC’S RS SHOWN ARBOVE
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I
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14 000241
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S
+

; (RY)=077777,CC=0011

04400 ROR2: ;ERROR! INCORRECT CC’S AS SHOWN RBOVE

T RRRERE,

Geld GaasT Taoona Wi
L
§ £3B388 L8338

4 5 5
-aﬁ
2 3

; (RY)=100000,CC=1010

}m INCY:

;ERROR! INCORRECT CC'S RS SHOWN RBOVE

=

(RY)+ ; (R4)=000200, CC=1000

;ERROR! INCORRECT CC'S AS SHOWN RBOVE
; (RS)=177600,CC=1001

:
5 £83

NEG2: ;ERROR! INCORRECT CC’S AS SHOWN ABOVE

+H
=(RY) ; (R4)=000000,£C=0100

SRS SR SA S S SHER YR

s -0 s s e Pt e P Pt Pt e Pt e s 0 B0 ot P 0 ot s P P Bt

5
:

BCC
BM]
HLT
CLR
BEQ
HLT
00026 SEC
i amué gtog -(RS) ; (RS)=100000,CC=1010
} ;&% RDC (RS)+ ; (RS)=100001,CC=1000
11 i
i:h 1 RDC2 HL ;ERROR! INCORRECT CC’S AS SHOWN ABOVE
14 v
145 %ﬂ (R4)+ ; (R4)=140000,CC=1001
1414 1 BCC RASR2
1415 1 1 BVS RSR2
141 1 B‘q .4
i:iﬂ 1 RSR2: HL ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
141 %\f
1 44 =(RY) ; (R4)=100001, CC=1001
lzé 1 gsg ROLY
| =9 H
iuzs IM ROLY: HLT “ ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
1 gg -(RS) ; (RS)=100000,CC=1000
14 1 .44
1M | HLT

;ERROR! 'C’ BIT FRILED TO CLEAR




DOQAR-R BASIC 11 FAMILY INSTRUCTION EXER. 'MRCY11 27(732) 22-SEP-76 14:39 PAGE 30
DOQRAR.PLI :

18 % DEC (RS)+ : (R5)=077777,0C=0010

1431 1 BCS DEC2

1 102001 BvC ogsz

i: i DEC2: Fﬁ : :ERROR! INCORRECT CC'S AS SHOWN ABOVE
143% 006324 ASL (RY)+ : (RY4)=177776,CC=1010

i::n 102401 av; e

14 -(RY) : (RY)=177774,CC=1001

1440 ASLY

3

1 100401 8N e

{m 104900 ASLY: HLT :ERROR! INCORRECT CC’S AS SHOWN ABOVE

177774 cHP liq????"l, (RY)+

—
—
m
[ =]

; CHECK UNARY BYTE OPS USING ADDRESS MODES 2 AND 4
BR +4 ;RESERVE A WORD

'.nuem gc : RESERVED
84 :RS POINTS TO EVEN BYTE OF RESERVED WORD

= H
:

-
ENRE
~ A8

;R2 POINTS TO ODD BYTE OF RESERVED WORD
sPRESET
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; (R0)=000377,CC=1001

pid ceived (R AT IR
2

¢

;ERROR! INCORRECT CC’S RS SHOWN RBOVE

; (R0)=000000,CC=0101

;s ERROR! CT RESULT RS SHOWN ABOVE
;(m)sﬂﬁ'im.
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ADCB2: ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
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; (R0)=100000,CC=1001
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DOGAA-R BRSIC 11 FAMILY INSTRUCTION EXER.

RORBM:

ROLB2:

ASRB2A:

.

=83 ZRIRG ESTER 7

DECB2:

g

3
¥

TSTB2:

03

MACY1l 27(732) @22-SEP-76 14:39 PAGE 31

HLT ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
SCC

R gB (R2)+ ; (R0)=100001,CC=0000

ROLB2

VS ROLBe

BEQ ROLB2

BP# 4
HL ;ERROR! INCORRECT CC’S AS SHOWN ABOVE

(RS)+ ; (RO)=140001, CC=1010

;ERROR! INCORRECT CC'S AS SHOWN RBOVE
; (R0)=140002, CC=0000 '

SIEGSs FEZEEE

(R2)+ : (R0)=140001, CC=0000
ASRB2A
o
HLT ’ :ERROR! INCORRECT CC’S AS SHOWN ABOVE
+SEZ1SEV sSET 2,V
ASLB  -(RS) : (Ro)=100001, cC=1001
BCC ASLBY
BVS ASLBY
ge.’o ng;eq
’ :ERROR! INCORRECT CC’S RS SHOMN ABOVE
(R2)+ : (RD)=077401=[07741[001] ,CC=0010

-

;ERROR! INCORRECT CC'S RS SHOWNABOVE
: (R0)=077400, CC=0100

5

;ERROR! INCORRECT CC’S RS SHOWN ABOVE
; (R0)=10400,CC=1001

AL
8o

NEGBY
BMI Y
HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
ISTB  (RS)+ : (RO)=100400, CC=0100
gs Ts782 pron '
0 R
HLT




IC 11 FAMILY INSTRUCTION EXER.
Bo%AAR PLT

1542
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g
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B fe=o o
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55 i

2

000&01

TSTB2RA:

SWARBY:

INCB2:

; CHECK UNARY WORD
BR .

®

MACYLl 27(732)

§§§§§§

—
w)
-

rI388 FA3NI8 Ba8 83

GO3

(R2)+
TSTB2R
.4

=(R2)
SWABY
.44

(R2)+, 8000601
.

"

+6

88.8323°°
235888

)
3

S5

J(RY)+
ASR3

22-SEP-76 14:39 PAGE 32

; (R0)=100400,CC=1000

; (R0)=000201,CC=1000

; (R0)=000601=[000%1[2011,CC=0000

; CHECK END RESULT

; CHECK REGISTERS

OPS USING ADDRESS MODES 3 AND S
SERVE 2

:1 FOR 53
SAND 1 % DATA

PRESET DATA
;RO POINTS TO DATA WORD

; (R0)=000000,CC=0100

; (RO)=100000,CC=1010

; (RO)=140000,CC=1010
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DDGRAAR.PLI
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ASL3:

DECS:

NEGS:

COM3:

INC3:

ROL3:

SBCS

MARCYL! 27(732)

CLN

8-(R3)
NEGS
GS

009
133

P2
33
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+BBY
s
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*gﬁg
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"ES

HO3

22-SEP-76 14:39 PRGE 33

; (R0)=100000,CC=1001

; (R0)=077777, CC=0010

; (RD)=100001, CC=100!

; (R0)=077776, CC=0001
; (R0)=077777, €C=0001

; (R0)=100000, CC=1010

; (R0)=000000,CC=0111

; (R0)=000001, CC=000
; (RO)=000000, CC=01l

; CHECK l.lg!Y BYTE‘?ES USING NORE%SSEP%Sf H%Ss

;1 FOR EVEN BYTE RDDRESS




ooom-apﬁasxc 11 FAMILY INSTRUCTION EXER. MACYll 27(732) @22-SEP-76 14:39 PAGE 34

- DDGRAA,
. WOR :1 FOR YTE ADOR
e g Ee vl % R B Fooese
{55 : ¥°¥ P?QR“?’ K 10
{een B0ESEG Doenus BT i) i BATH WORD
1659 00S266 010200 MOV R2, RO ‘RO POINTS TO THE CATA WORC
1660 1g CLR (RO) :PRESET DATA
166 ST -(R2) : R2 UP TO
1£ 5T -(R2) :EVEN %&s&moness WORD
1 MOV RO, (R2)+ :LOAD 33
1664 INC RO ;00D BYTE ADDRESS
1665 010022 MOV RO, (R2)+ :LOAD ODD BYTE ADDRESS
ms; 81 MOV na.gg :RESET RO
}sa 1 MOV R2,
x% 105152 COMB  3-(R2) : (RD)=177400, CC=1001
1670 103001 BCC CoMBS
1671 005314 100401 BMI e
ﬁ% 005316 10N400 COMBS: HLT
1674 105752 1ST8  3-(R2) : (R0)=177400, CC=0100
1675 005322 001401 BEQ 44
1676 005324 1| HLT
ig 5326 000262 SEV
00X
1679 005330 106255 3-(RS) : (R0)=177400, CC=1001
1680 005332 103002 ASRBS
isax 005334 ioam ngﬁas
ié % 1% ASRBS: y
105232 3(R2)+ : (R0)=177401, CC=000
&= N
1 INCB3: -

ASRB
BCC
BVS
BMI
HLT
1685 INCB
1686 BCC
1687 BPL
1688 HLT
1689
1690 CLC
1691 | RORB  @-(RS) ; (RO)=177400, CC=0111
igg 1 BCC RORBS
i B8 a g -
1 1 M BPL +4
ig% 1 HLT
16 1 RSLB  @(R2)+ ; (R0)=177000, CC=100!
lgm i BCC ASLB3
1 102401 ASLB3
1791 1 1 BM .
i;g 1 ASLB3: HL
1704 1 ADCB  @-(R2) ; (RO)=177400, CC=1000
1705 103401 ﬁs ADCBS
1708 100401 ; .44
g% 0OS410 104400 ADCBS: HL
1709 00SM412 000277 scC




DOGAR-A BASIC 11 FAMILY INSTRUCTION EXER.
DDGRAR

1710
1711
1713
171

1714
1715

171
171
171

F32222 3 3uenaRs N

23

1061
01432
102401

100001
104400

I

' &

E

§
s o

&

3B

§

~

16

B

177764

177746

ROLB3:

SBCB3:

DECBS:

UkMG:

JO3

MACY1! 27(732) @22-SEP-76 14:39 PAGE 35

J(RS)+ : (RD)=177401, CC=0000
ROLB3 sBRANCH IF C'OR Z IS SET
ROLB3
.44
a;ana) : (R0)=000777, CC=1000
(RS)+ : (RD)=000377, CC=0100
SBCB3
.4
J(R2)+ ; (R0)=000001
-é ) : (R0)=000000, CC=0101

WORD OPS USING RDDRESS HODE b_(PC)

DATA = 0
RESE VED FOR DATA
;RO POINTS TO DATR WORD
UliME ; (R0)=000001,CC=0000

UlMe ; (RD)=177776, CC=1001




DOGRR-R BRSIC 11 FAMILY INSTRUCTION EXER.
DOGRAAR.P1I

1781

MACYIl 27(732)
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o

EREEIININ
;i
o

ISR RS

006267
: lD:NO%

10040
10400

467
103003
102402
001401
100001

177732

177714

177674

177656

177640

177622
177614

177600

177564

DOQAR-A BASIC 11 FAMILY INSTRUCTION EXER.
DDGRAR.P11

ASRG:

NEGE:

INCG:

DECE:

LO3

MACYL1l 27(732) @22-SEP-76 14:39 PAGE 37

ASR UM s (RD)=177777, €C=1010
BCS ASRGE

BVC ASRE

BMI Y4

HLT

sCC

NEG UKME : (R0)=000001, CC=0001
BCC NEGE

BVS NEGE

BEQ NEGE

BPL +4

HLT

SCC

ROR UWMB : (R0)=100000, CC=1001
BCC  RORG

BVS  RORB

BEQ R

BM] +4

HLT

gac UWME : (R0)=077777, CC=0010
CS SBCE

BVC 586

BPL .44

HLT

CLV

INC UM : (R0)=100000, CC=1011

BCS INC6

BVC INCE

BEG INCE

BMI .44

HLT

ggg UKMB : (RD)=140000, CC=1C10

ASL UM s (RD)=100000, CC=1001

BCC ASLE

BVE  ASLE

BMI .4

HLT

DEC  UWMB s (RD)=077777, €C=0011

BCC  DECH

BVC DECH

BPL 44

HLT

ADC ULME : (RD)=100000, CC=1010
BCS  ADCE




DDQAA-R BASIC 11 FAMILY INSTRUCTION EXER.
DDGRAA.PLL

MACYLl 27(732)

1
1804 005702 102001 BVC ADCE
180S 00S704 100401 BMI i
1806 00S706 104400 ADCH: HLT

{907 302718 DDDEI; 177546 °b§a UWME
&g @,g 200361 i
181 104400 HLT

1815 00275 Opoupp |ooeco L i S, .
1815 005730 104400 A

1814 005732 104000 SCOPE

111 AR

181 1 006276 0 SUBMB, R
1818 832333 855383 001004 ADD asFACTOR, RO
1819 005744 00S067 000326 CLR UBME
1820 005750 000277 SCC

1821 005752 000244 CLZ

1822 005754 105767 000316 1578

= e e B L
1825 005764 001001 BNE 15186
1826 005766 100001 BPL i
igs; 005770 104400 TSTBG: HLT

1829 00S772 000257 cee

1830 005774 105767 000277 TSTE  UBMB+!
1831 006000 001401 BEQ .44
{ggg 006002 104400 HLT

1834 006004 105667 000266 SBCB  UBMB
1835 006010 103402 BCS SBCB6
1836 006012 102401 BVS SBCB6
1837 006014 001401 BEQ .

ig 006016 104400 SBCBB: HLT

1840 006020 000261 18: SEC

1848 ODEOSE 100403 e -
1843 % mssg; 000243 ADCB  UBMB+1
1844 006034 000771 B8R 18
184S 006036 103001 2s: BCC INCBS
1846 006040 102401 BVS L+
i% 006042 104400 INCBE: HLT

1849 0060MY 106367 000226

1850 0060S0 103003 BCC ASLBG
1851 006052 1 BVC ASL
xggs 006054 001001 BNE A

1 gggggs 100001 BPL .44
iggg 104400 ASLBE: HLT

1856 00B0G2 000242 cLV

1857 00B0EM 10SS67 000207 ADC UBME+1
1858 gggg;g 103402 BCS ADCEB
1859 102001 BVC ADCB6

ce-SEP-76 14:39 PAGE 38

; CHECK UgﬂsY BYTE 0:2 (EVEN/ODD) USING ADDRESS MODE & (PC)

;RO_POINTS TC ARDDRESS OF DATA
;CLEAR DATA

; TEST 00D BYTE

; (R0)=000000, CC=0100

;LOOP UNTIL (RO)=077600, CC=1011

; INCB INST INCREMENTS EVEN BYTE
;ADCB INCREMENTS ODD BYTE

; (RD)=077400, CC=0111

; (R0)=100000, CC=1010

1
{




NO3

DDGAR-A BASIC 11 FAMILY INSTRUCTION EXER. MACYLl 27(732) 22-SEP-76 14:39 PAGE 39
DDGRAA. P11

12,0 006074 100401 BMI 44

{?‘.gé 006076 104400 ADCBB: HLT

1 1 SEC

1864 %x %@ 000171 RORE  UBMB+! : (RD)=140000, CC=1010
1865 00B106 103402 BCS  RORBG

iz Bl o e

{ggg %uu 10%06 RORBE: HLT ;

1870 006116 105167 0OO1SY COMB  UBMB : (R0)=140377 CC=1001
1871 006122 103002 BCC  COMBB

1g§ ooslg 102401 BVS  COMBG

1 006126 100401 BMI gt

ig;qs 006130 104400 COMBG: HLT

1876 006132 000262 SEV

1877 006134 105467 000137 NEGB  UBMB+! ~ ;(RD)=040377, CC=0001
1878 00BI40 103002 BCC  NEGBS

1879 006142 102401 BVS  NEGEG

1880 006144 100001 BPL L+

}ggé 006146 104400 NEGBG: HLT

1883 %m 106167 000123 ROLE  UBMB+! : (R0)=100777, CC=1010
1884 159 103402 BCS  ROLBB

1885 006156 102001 BVC  ROLBG

1886 006160 100401 BMI -

i?é 006162 104400 ROLBG: HLT

1 164 106267 000106 ASRB  UBMB : (R0)=100777, CC=1001
1890 gm 1% ;e BCC  ASRBE

1335 006172 102401 BVS  ASRBE

1 %m 100401 BM et

i@ 176 104400 ASRBG: HL

1895 006200 105267 000072 INCB  UBMG : (R0)=100400, CC=0101
189 006204 103002 BCC INCBBA

}997 1%1 g\és xggssn

ig 00621 xugmﬁ INCBBA: HL? ’

1901 006214 105367 000057 DECB  UBMB+1 s (R0)=100000, CC=1001
1& 1 BCC  DECBGA

1 1 BVSE  DECBBA

1904 001401 BEQ

1905 006226 100401 BNI 4

}ggg 006230 104400 DECBEA: HLT

1908 00B23: 7 000040 SWAB  UBMB : (R0)=000200, CC=1000
1308 OS5 03901 BCS  SWABG '

1910 006240 100401 BMI e

igié 006242 104400 SWABG: HLT

1§1 106167 000026 ROLB  UBMB : (RD)=000000, CC=0111
1914 % 103002 BCC ROLBEA ;

1915 00e252 102001 ROLBGA
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DO0AR-R BARSIC 11 FAMILY INSTRUCTION ExER.

ROLBBR:

BO4

MACYL! 27(732) &E2-SEP-76 14:39 PAGE 4C

BEQ .4
HLT
ST UBMB : (R0)=000000, CC=0100
333 1576
1576
BEQ .4
HLT
B8R L4 :RESERVE A WORD
.WORD O :WORD RESERVED FOR DATA
SCOPE
MOV PC,R2
AOD 812,R2
W sReLOC, PC ;coona.ocnrs PROGRAM CODE

ROGRAM RETURNS HERE+e
; 0000000000000 LAST ADDRESS OF CﬁDE TC BE RELOCATED 0O000000000




o4

DOGRA-A BASIC 11 FAMILY INSTRUCTION EXER. MACY1l 27(732) 22-SEP-76 14:39 PAGE 41
DDORAR. P11
1934
1335
1 1111111111111 FIRST RODRESS TO BE n%ocmso 111111111
igg il feLl: Y T8 i 86T ONTAING THE ADDRESS OF REL!
xg 1 001010 ngv Ro.kgurnsmo snve
1940 006326 0! MOV PC.RO :GET CURRENT PC
1;3 0¢ 6 W SUB 8. .RO :SUBTRACT RELOCATION FACTOR
1 %3N 0l 1 MOV RO, 98FACTOR s SAVE RELOCATION FACTOR
{313' 006340 010701 MOV PC.R1 :SET NEW SCOPE PTR
1945 :CHECK UNARY WORD OPS USING ARDDRESS MOOE 7
m; B8R uW? RESERVE 3 WORDS FOR ADDRESSES & DATA
isu JWORD O ;g%sms ggggsss OF UWM?7
ig - Z% 8 Ecomn{;g RDDRESS OF UWMT
1 uN? OV PC.RO
13 % 15T -(R0)
xg 15T -(R0)
1 CLR -(R0) :CLEAR TEST DATA
{;55 % 22'“?@, SET UP ADDRESS
ig ;g; 52331 :MOVE RO TO NEXT RDDRESS
xg M MOV R2, (RO) :SET NEXT ADDRESS
1960 MOV R2,RO :SET RO POINTING TO DATA
13! &%
1 ST 2(2) : (R0)=000000, CC=0100
1964 % BEQ .44
i%; 10 1 HLT
1% 12 SCC
1968 &h %" 177776 §8¢ 3-2(2) : (R0)=177777, CC=1001
1969 g:g 1 BCC SBC?
7 Be 5 B
1 1 SBC7: HL ’
7 s
137e gj’é :
1 000002 ASL 32(2) : (R0)=177776, CC=1001
G| o B9
1gg 102401 ASL7
im i ASL?: E% e
1981 :
g cee
15 BE BT wo B we e, e
=R o 0%
ig 1 DEC7: u} s
1989 DOBMEE 000262 SEV




o — — —

- —— e — s

DO4

DDOAR-RA BASIC 11 FAMILY INSTRUCTION EXER. MACY1l 27(732) 22-SEP-76 14:39 PAGE 42
DOGRAR.P11
1990 N70 00B272 177776 ASR 2-2(2) : (R0)=177776, CC=1001
1991 %m 10.'03 BCC ASR?
1 1 .4
1 1 ASR?: HL
19% o002y oLe
}997 @ 177776 geol‘n! 2(2) (R0)=077777, CC=0000
1% 14 %’3@ BLOS sonr 'BRANCH TF C'OR 2 IS SET
2000 BVS R%?
- o B
2004 000262 SEV
2005 00S¥72 000002 NEG d2(2) : (R0)=100001, CC=1001
2006 1 BCC NEG?
2007 102401 BVS NEG?
2008 100401 BMI +4
gl:g 104400 NEG?: HLT
1 CLN
glé % 177776 SWARB a-2(2) : (R0)=000600, CC=1000
T 100401 =
gg 1% SWAB?: HL -
201 SEV
201 nnuaﬁez 000002 COoM 32(2) : (R0)=177177, CC=1001
1 535 COM? :
102401 com?
2021 100401 BMI th
g 104400 CoM7: HLT
000372 000002 SWAB  32(2) : (RD)=077776, CC=1000
2025 10040 BMI .44
2026 mﬂaﬁ HT
i sce
g 177776 AOC 3-2(2) : (R0)=077777, CC=0000
1 BCS ADC?
e B %
503 1 ADC7: %
ﬁ 005272 : INC 32(2) s (R0)=100000, CC=1010
CBEE i¥
1 ; .4
% 1 ING7: HL
2040
177776 % gaa_(a) : (R0)=000000, CC=0111
1 B8 7
1 gc ROL?
1401 0 Rt
2045 104400 ROL?: HLT




W BASIC 11 FANMILY
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e
28

104000
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@

g

12

vo80-0-0- Bt s Bt o2 B8 B Bt BemBs
—

INSTRUCTION EXER.

+NOTE:

COMB7:
000002

RORB7:
000002

INCB7:
177776

DECB?:

RSLB7:

MACY1l 27(732)

SCOPE

%"% (kD)

+SEC!SEV

B8 g2(2)

BCC SBCB7

BVS S8CB?

Q SBCB?
I .4

HLT

ScC

RDCB  &-2(2)

BCS RDCB7

k&

HLT

coMs @-2(2)

gsg comMB7
coMB7

BMI .4

HLT

Rke  2(2)

BCC RORB?

BvC Rggﬁ7

-4 B

INCB @2(2)
iNC
NC
.

L

zgﬁ’&‘

o4

22-SEP-76 14:39 PAGE 43

; CHECK UNRRY BYTE 0P§ USING ADDRESS MODE 7

;WORD FOLLOWING UWM7 CONTAINS RDDRESS
i OF ODD BYTE RO PCINTS TO DATA WORD

{EREE]

32(2) REFERENCES THE 0DD'BYTE, a-a(a) REFERENCES THE EVEN BYTE.

s v
;%EO)=177400, CC=1001

; (R0)=177776, CC=1001

i (Rb)=077778,

cc=0011
; (R0)=100376, CC=1011
; (R0)=100375,

CC=1001

; (RD)=000375, CC=0111
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iﬂiSIC 11 FAMILY INSTRUCTION EXER.

000010

125e%2

125000

177652

04

MACYLl 27(732)

HLT
MOV RO, R4
COM RY
MOV RY,R3
BIS RO
BCC BI
BMI .4
BISOR: HLT
620 R3
e .+4
HLT
MOV R3,RY
g
c
2 B
BCC ADDO
BVC
BEQ
BPL .44
ADDO:  HLT
MOV PC,RO
(RD)+, (RO)+
RO, PC
)

8343383 TB33
323

CMPOA: HLT
SCOPE

; CHECK BWY BYIE Z&E%M
R3,RY4

n?v R3.RY
Eﬂge 8125000, RY

BEQ +
HLT

Sit  R3.pu

CMP 8252, Ry
asg .44

HL

MOVE  RY,RY

CMP $177652,RY
BEQ 44

HLT

22-SEP-76 14:39 PAGE 46

: R4=100000
1R3=177777 ,R4=077777, CC=0011

ADDRESS MODE O.
;R3=R4=125252
;R3=125252, R4=125000
;ERROR! BICB FARILED
;R3=125252, Ry=0
: , R4=000252
;ERROR! BISB FARILED

776
V0 EXTENDS THE SIGN
;ERROR! MOVB FAILED
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DDGAR-R BASIC 1l FAMILY INSTRUCTION EXER. MACY!l 27(732) 22-SEP-76 14:39 PAGE 47
DDGARA. P11
2270
2271 007520 132704 177825 BITB  #177525,RY4
ggg 001401 BEQ .44
1044 HLT :ERROR! BITE FRILED
105104 COMB  RM :RY=177525
10404 MOVE  RY,RY :R4=000125
000125 CMP 8125, RY
| 001401 BEQ .44
ge73 104400 HLT
2281 - 150304 BISB  R3,RY :R3=125252, R4=000377
- 105204 INCB RY
15T RY
1401 0 .44
azreat,EEEE 007556 imom sccTwe
2287
e :CHECK BINRRY OPS USING ADDRESS MODE
% BR L+6 ;nssaﬁvs THO WORDS
| B 2 8 3 REEERED FOR S0 RaPER our
% 10704 MOV gc RY g
2294 007570 0OS794 157 -(RY)
: CLR -(RY) :RY POINT" TO DESTINATION DATA
MOV RY,R3
2 CLR -(R3) :R3 POINTS TO SOUCE DATA
2299 | 13 -COM (R3) : (R3)=177777
5300 14 INC (RY) : (RY)=000001
S 1314 B0 (R3). (AW  OR)S177777, (R4)=000000, CC=0101
25w | R
1 1 1
2305 14 001401 BEQ Rt
2306 007616 104400 ADD1: HLT
a:auaEE 000277 SCC
2309 CLN
10 1314 CMP (R3), (RY) : (R3)=177777, (R4)=000000, CC=1000
15 1 BCS CMP1
1 BVS CMP1
2313 1401 BEQ CMP1
2314 100401 BMI .44
aais 007636 104400 CMP1: HLT
519 SCC : .
231 CLZ
4 gg (R3), (RY) : (R3)=177777, (R4)=000000, CC=0101
1 c BIT1
1 BVS BITI
1401 BEQ L4
1 BITi: HLTY
2324
2325 007656 000277 sCC

. e e e ——— A - ——— - i
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H
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MACY1l 27(732) @22-SEP-76 14:39 PAGE 48

+CLCICL2

COM (RY) s (RY)=177777

SUB (R3), (RY) : (R3)=177777, (R4)=000000,

BCS SUBI

BVS SUB1

BEQ )

HLT

CLRB (na) : (R3)=177400

§Eﬂ9 (R3) : (R3)=000377

MOV (R3), (RY) : (R3)=(RY4)=000377

Ef% R

SWAB  (RY) (R3)-000377 (RY)=177400

+SEC!SEV iSETC & V

Eéé (R3), (RY) : (R3)=000377, (RY)=177777,
BIS]

BVS Bisi

BMI .44

HLT

BIC (R3), (RY) : (R3)=000377, (R4)=177400,

BCC BIC1

BVS BICI

BMI 44

HLT

SEV ;SET V

CMP (R3) (RY) ;s (R3)=000377, (R4)=177400,

BCC MP1A

BVS cmn

BEQ CMPIA

BPL 44

HLT

g%g (R3) : (R3)=000000

ROR (R3) : (R3)=100000

MOV (R3), (RY) ; (R3)=(R4)=100000

Eﬂﬂ (RY) : (R4)=077777
(R3), (RY) : (R3)=100000, (RY)=177777,

BCC SUB1A |

BVC SUBIR

BM .4

HL

SCC

SUB (R3), (RY) : (R3)=100000, (R4)=077777,

BLOS  SuBi8 :BRANCH IF C'OR 2 IS SET

BVS sggxa

iLT

MOV (R3), (RY) ; (R3)=100000, (R'*)=100000. CC=1000

BEQ MOV

cC=0100

CC=1001

CC=1001

CC=0001

CC=0000
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22-SEP-76 14:39 PAGE 49

MACYLl 27(732)
BMI 4

HLT

MOV1:

2382 010024 100401
€383 010026 104400

DOGAR-R BASIC 11 FAMILY INSTRUCTION EXER.

DDGARA.PLL

, CC=1010
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DDGAR-A BRSIC 11 FAMILY INSTRUCTION EXER. MACY1l 27(732) 22-SEP-76 14:39 PAGE SO
DDGARA. P11 ~
2438
2439 010170 005003 CLR R3
10172 gec
10174 OR R3 :R3=100000
10176 1 BIS R3, (RS) : (RS)=100177
2443 010200 000273 +SEC!SEV!SEN *SET C,V, & N
g& ngﬁ 135563 BIT (R2) + (R2)=100000, (RS)=100177, C€C=0101
1 1 BCC BITel
2446 010206 102401 BVS BITBI
2447 010210 001401 BEQ Y
2448 010212 104400 \ BITBl: HLT
R 10214 151215 IS8 (R2),(RS) : (R2)=100000, (RS)=100377, CC=1001
?gf 813515 103001 Ecg gIssl
2452 010220 100401 BMI L4+
2453 010222 104400 BISBl: HLT
r'.-w'.a'.;EE BICB  (R2), (RS) : (R2)=100000, (RS)=100177, CC=0001
BCC BICBl
BEQ BICBI
BPL L+
2453 BICBl: HLT
zws“xu COMB  (R2) : (R2)=077400, (RS)=100177
2462 CMPB  (R2), (RS)
24£3 BEQ 44
a%s“ "
2466 BICB  (RS), (R2) : (RS)=100177, (R2)=000000, CC=0100
2467 NE BICBiA
2468 ST  (R2)
e . BEQ 4
g;[ll BICB1A: HLT
g 8R 4B :RESERVE_TWO WORDS FOR DATA
LWORD O *SOURCE DATA
w?g ﬁgeno gc i :DEST DATA
2476 ST -(RS)
77 CLRB  ~(RS) :RS POINTS TO DEST ODD BYTE
78 MOV RS, RY
79 CLRB  =(RY) R4 POINTS TO DEST EVEN BYTE
2480 MOV RY,R3
gm %59 a;‘."%é :R3 POINTS 70 SOURCE ODD BYTE
g:g CLRB  ~-(R2) :R2 POINTS TO SOURCE EVEN BYTE
2485 : COMMENTS ARE LEAST SIGNIFICANT 4 BITS OF BYTES POINTED TO BY R2,R3
gg; :R4, AND RS RESPECTIVELY AND THE REMAINING BITS ARE O'S.
010310 000261 SEC :SET CARRY
2468 : (R2), (R3), (RY), (RS)
gaa 3 312 106112 ROLB  (R2) ;ooox.%gg,oooo,oooo
w ‘lq 11121“ "ova (Ra)'(m) ;omlg ""'
gel “353 maug non\.'g (R2) ;ooxs.oooo.oom.oogg
g2 01C 11121 MO (R2), (R3) :0010,0010,0001, 00
2483 010322 10112 ROLB  (R2) :0100, 0010, 0001, 0000




22-SEP-76 14:39 PAGE SI

MO4

MACYL1l 27(732)

DDGAR-R BASIC 11 FAMILY INSTRUCTION EXER.

DDGRAAR.P11

'''' - = - - - - - - - - - - - -

; (R2)=177777, (RS)=000000, CC=0101

;SET DESTINATION REGISTER
; (R2)=177777,(RS)=177777,CC=1001

; (RS)=000000, CC=100!l

;SET V

;CHECK BINARY WORD OPS USING ADDRESS MODE 2 & 4

-+ -+
S B8 E8 8 8 R B8 Rzsa =~ B - P
~— Le—p— St s ~— L ~ — Nt N \wn > - -
\)’))‘,’\,i.l\")!l\.))"o))ll\l)1))1))1\)’)\“ %ml\' “aa :)daa ae
O O R R I e e e O P i i Y R e F1 casT ===T =57
et St St St St () S et (L) ot et (L) s et () o () et (D e (D) e e xss -~ L CC 100 1 -
oOoOmooo O oo Mmoo o o o (2]
EEE R A F o F AU AT A S s e i e e
< g £
e -4
[v1] - (& ] (v1]

000001

e S
mmmmmmmmmmmwmmwmmmmmm_mmmmmmmm TUgnSTIIi ToUgdD gooEr

R R e B B e e B B e L B e B R R e e L E o e Lo R W RUSY RS R S g ) v o) o) ] ) o e e e o e o o v o] = ) v v 4
0000000000000 000000000000O0OO0O0D 0000000000 000000 OoOooO00D

R R R
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RRRRRR
gggﬁiﬁﬁﬂ
OO 000 00000

2599

G |

2
giesis
010514
GiERle

010Se2
010Sa4

10253
10532
010534

010536

010S40
010544

e
—

2

010554
niosss
1

010564
010566

gl
0

1
01
1

eia'

g

3

3

BECTIS) BRERNETD DRpeE

163502

1esese

125252

000001

001010
e

DDQAA-R BASIC 11 FAMILY INSTRUCTION EXER.
DDGAAA.PLI

suBz:

BIC2:

BIT2:

BIS2A:

SUB2A:

18:

MACYLll 27(732)

NO4

c2-SEP-76

(R2)+, - (RS)
SUB2
sus2
. +4

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

#125252, - (RS)
(RS)+
-(R2),~(RS)
4

R2.RS
-tha) -(RS)

R2,J4FRSTAD
18

14:39 PAGE Se

: (R2)=177777, (R5)=000000, CC=C100

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

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

: (R2)=125252, (R5)=177777, CC=1001

)= 77
)=177776, CC=1000

GET CURREN? PC
;MOVE TO RS
;COMPARE ALL PREVIOUS MEMORY ADDRESSES

; ERROR!
!CHECK FOR LOW LIMIT
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DDW-RP??SIC 11 FAMILY INSTRUCTION EXER. MRCYL!l 27(732) 22-SEP-76 1[4:39 PAGE 53

B e e et ——— s ——ra

DDORAR. P11
010656 104000 SCOPE
sCHECK BINARY BYTE OPS USING ADDRESS MODES 2 8 4.
ox&gg g2 BR + s RESERVE mo WORDS
1 gx JMORD O : SOURCE DATA
2611 010664 JMORD O :DESTINATION DATA
asxg 1 1 MOV PC,R3
£ o 11 nove ;égg) (R3)
gls 1 619 %S% MOVB 0377 -(R3) ; (R3)=100377
2616 01075 1 MOV 3,RY
2617 43;94 11 000177 MOVB .m -(an
asxg 10710 11 MOVB -lRyY : (RY)=077400
ggéu 313;“ 00140 BEQ 4 -
£ 10716 1 HLT
g §}ﬁ i@ g,x&a (ﬁu,(mu : (R3)=100377, (R4)=077777
1 1 HLT
&aaas 1 1 CMPB  (R3)+, (RY)+
2627 811:’:% 1% BCS CHPB2
ﬁ 010 1%1 BVC CMPB2
01 100001 BPL .44
gg 0l 104400 CMPB2: HLT
25 02 Dew IR
1 1 BITB2
1 gam BVS BITB2
1 1401 BEQ .44
1 104400 BITB2: HLT
g 010754 000244 cL2Z
010756 144344 BICB  -(R3),-(R4) : (R3)=100377, (R4)=077400
A 1 001 asg 4
g:'é 1% 104335 HL
g:g §mm 104000 SCOPE
2645 ;cr:cxanmvuomopsusxmmssnwesa 5.
g:g 31 BR Ss sRE FOR mm AND noomssss
I .WORD .cou n OF SOURCE DATA
2648 01 JWORD O :C ss or oesr DATA
2649 %0771 JMORD O ; E
ﬂ 1% 2s: uov: : gc.m '
11 MOV RI RO : PTR
11 CHP -(ﬂ%, (RO) :
11 MOV RO : xm 70 DEST DATA
1101 CMP -(RS),~(RS) :SUB 4 &g
11 MOV RO, (RS) :RS POINTS TO RDDRESS OF DEST DATA
11014 MOV g.na
H ?g}l : nt)a :RY POINTS TO DEST DATA
2553 11 MOV RO, :R3 POINTS TO SOURCE DATA
2661 011024 MOV RO, -(R2) :R2 POINTS TO ADDRESS OF SOURCE DATA




14:39 PAGE SM

; 'R3)=000000, (R4)=C00000, C~=0100

;PRESET ggg¥cga?gTﬂ

CcOS
22-SEP-76
:PRESET

,d(RS)+

s{R2)+

g&gg

MACY1l 27(732)
(R3)
(R4)

CLR
CLR

&3 HBATIEIL

= o o o) Bf oG o=f =
ke P e o o=F e =—§ =4

00 0000000

DOSAR-R BRSIC 11 FANILY INSTRUCTION EXER.

DOGRAR.PLI

B R T R

GRS

, (R4)=100001, CC=1011

00000

1

.

—— N

; (R3)=077777, (R4)=100000

P AN o
Nt s -
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~ - E 2
4F tH i
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o SO0, BEE VTR |

5 2 82 9,

=2 9, B, 9
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s (R4)=077777
+,3(RS)+  ;(R3)=077777, (R4)=077777

;RO=RDDRESS OF DEST DATA

(RS)
RE
,=(RO)

252

cooooo &7 &

33

=34

Skgas o
4
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DOGAR-R BASIC 11 FAMILY INSTRUCTION EXER.

DDQRAR.P11

8 2
& 2 %
s S : 5 2 WM)
Q bad —- o
5 & - & 5 e 254
# o &« w = 8 o8 . 5¢
S P=3] — W & W..M ogm-
" £ g0 B g Sc8
A E R ; & ¥ B B2 CE e03
. R 8 8 wa 5° 3 B g2 mmmmmw
e v i HE] 3 ity 3
e Ei f e 0 e EE sgEs= D
npE, GoE. O m = mm mm -3 m o B
prple et MR HRE MR ol BEEE 3
” - S
b 4 + + 4+ Sy S =2 = m 2
£+88 goog $8p g S8 m y 8 =
B I &2 § ™y ™A A4 o ¢ elsss 8
[+ 4 @~~~ ~ o g Lot S 5 S = Lt
05T TBgv-T BRoRE, o, pasl. EEIME. i@ 2§ 2 Jesgass m
Felsets Saac 3 Ceew rien s mﬂoo k58 Baan

3r323aras GpeeantgueilegBitute: Bufe-t

t f

SDATA
DDATA:
18:

; CHECK B&lﬂ?
oD
Hov
CLR
1S
B

-—8
—
o
m w —q )t d ey
m =t [}t =4
- -

e m@ Eeaioadienal 88 I 1

R R mﬁmmmxxxxxxmamwmmmmxxxx Ramnen  Sny BRNRRERSS

Iol..lol.l.lcl.lll. T o pmg) B e ey ed et oed el v o v o = o 4
L b e han ot han e e hen B T o B R R T R Ran L Eae B e e R B B e e Eae e e o e B B e e e R Ko ) l.olll 111111111
OO000000000 O00000000000000000000000 OO00O00

R AR S R RARRRRRR SRR AR




ST_DATA

g B
z = &g
m &m 4a)
3 ; i £
=8 g g : m s
23 4 o & &5 &9
_ S F B % g 5o
> Sw B B e W 1
IR Nyt : g
T2 B B W m 3 m
e N N R gl g BudE B
2 ae e @ @ - & & @ ety
%w g8 & & g € &€ =& mm: 2
wg @8 8 8 m. 222 8 8 8 8 E§e 3
. ESS 8% % 9 giEF §933 38 & S= 8 o
§o, % == £z % gsss == & £o8 bzo v O
C % (83T BRT 55T & sk Bocat Bt Bt e ¢ 2 dwgov <
m —>OF O 0000 - m.\.w
R e R e e o 2 soeenin

s

RDDB: HLT
SuUBb

8RS

-~ g g
111

11326
011326 1§:
011326
011326

011324 011326

i
T i e

hossosney TE003MD SORGR Raantrn TR e as

0
l
U
000201
012762 125252 O01175M

R e R B R e e e L 2 I T e K b R R T e b L R e ] llll‘olll‘il‘lllllll mllllll
llllal.l;lll&l. et o= e o o o e o) o o) ) e 1111111111111111111 ol v o=l ol o o 4
Q0 0000000 OO000O0 o0 0000000

R R R L R R AR R n A A

DDGAR-R BRSIC 11 FAMILY INSTRUCTION EXER.

DDGRAR.P1I




FOS

s

i & e

£ R . -

5K - = mmm . :

& o = o 8 :
s 3§ & g5 Bgn.a 2 B 3

(&7 . m w mvl 0 = -
¥ gg & 355 , *5338 -
g mm oove : 5
r; = m ggsa mr g B
~ sa& s g5 oz el fa5588 4 4 &
£ %93 58 @ P g .
LR g Sl )
W¥SSs 8§ 8 8w e ag T2 E =] 5
5 B8 8 B 38 B £ o R
~ - o
S R BE B P oo glo crey BT BT
- =]
¢ Saofes Bofos BBau Egod oS DoRROY coceied sRcuEugiE b

3 29 P =
2 B8 S¥5E 8§ g

(g
£ L6
W

011754 011756
7s4
754

s han |

g g o] - -l = =g
mm ww s 33 3 mmm
Q Q lmm ) &3 m IMU mm m @“
lﬂ' -l i o) g 1
g ] —f =g - — =4 -l -] - =4 =4 -

SEI315 SRNEYT SANE SRSR RER UGS ERRREMRS SREMRMESME I

o o= =g il Lo B L L)
=g ) o o o—qf f 4 4 4 4 o4 o4 e ] i =g —f e e o e L Ko R K ) D h L Lo B R e e ]

s
11
146264 011754 011756

m@mﬁﬁmmmmmmmm%mﬁxmmgmggmwmgmmm%mmm%%m

IC 11 FAMILY INSTRUCTION EXER.
RS et
l
l
l
|
01l
1
1
1
1
1
l
l
1
l
l
1
1
011




GOS

8
3¢
-
8 3 : Eng
oo 1 " %o
Tt e iy : 2y
g g 2 g = ug
= - W MW —-o
5 3 o T 3 o 2.2
: e et =3 w5
-....w .o cmse o . m w.'.i
; : iy iy g &
. d RN R R ] o 85 B°8E ©
o L P & = = B0 0500 ~
s BET BER: BESRRT B Bt B SeciusecBBcus mwww :
- ¥
§ geps muoow gecosa von me morm alosBog B, 22
BabY AncibY JeRoHbY SHY ohY SHTR & mmmcmmrmwmmmmwmmmmmm
b =
& : 3 5 £

S0
7764 177644

012060 100401
104400
167777 177670 177670
183@3
102002
jog!
i
llﬂ 006277
i w7
102002
iﬂl"lm
10000

03]
001401

|
087777
100401
104400
1401
104400
104000
00S000
foece?
g 107

012062
0™
-

1
1
1
|
120
}22
i%
130
136
140
142
150
152
1
182
164
166
1
1
1
colM
)
|
eelb

776

E

e 111
S B

h QT %m mmmm

lllllllcllnqln“nlcllllllllllll 1111111111 ¢||n«||n14 1111
000000 0000000 000 000 OO0 0000000000000 0 0000

LR F R R

1
1

103402

120SM
012056 102401

. 1‘

wpmsxe 11 FAMILY INSTRUCTION EXER.

e e — e ——




o |

o Gl N2

r——— - ——— T W e o
1

§§

|

012272

7

fia

012305

g
g

HOS

ooom-npﬁsxc 11 FANILY INSTRUCTION EXER. MACY1l 27(732) 22-SEF-76 14:39 PAGE 59
[TB (SP)+,PC
000012 Enp i’
it i
B& .+ +BRANCH OVER 1$
18: 0
SCOPE
MOV
000012 RDD nénﬁz
001132 MOV sReLoC, PC :G0 RELOCATE PROGRAM CODE
NOP PROGRAM RETURNS HERE+2
1111111111111 LAST ADDRESS OF cO0E T0 BE RELOCATED 11111111111
aaazaaeaeaaaa FIRST ADDRESS TO BE na.ocmso 222222222
REL2: PC,RO Ssr
rsr -(R0) :RO CONTRINS THE ADDRESS OF REL2
001010 MOV RO, 38FRSTAD .savs
MOV PC,RO :GET CURRENT PC
012322 SUB 8. .RD :SUBTRACT RELOCATION FACTOR
001004 MOV RO, 38FACTOR :SAVE RELOCATION FACTOR
MOV PC,R] :SET NEW SCOPE PTR
CHECK BINARY BYTE OPS USING ADDRESS 7
BINS? :RE mroa ADDRESSES & DATA
SBINB7: .MWORD g ;consglalx'nsE SS OF
. WORD : NS ADDRESS OF
.WORD O :CONTAINS ADDRESS OF DEST EVEN BYTE
JWORD O ;CONTAINS ADDRESS OF DEST
DBINB7: .WORD O :CONTAINS SOURCE DATA
JWORD O :CONTAINS DEST DATA
BINB7: MOV PC,RO
CHP -(R0), -(RO) :RO = ADDRESS OF DEST DATA
177772 MOV RO, -6!{R0) :LOAD ADDRES OF DEST EVEN BYTE DATA
177774 MOV RO’ -4(RO)
177774 INC -4!Rr0) :LOAD RDDRESS OF DEST ODD BYTE DATA

ﬁgmﬁgngzmmmmz




DDQAR-R BASIC 11 FAMILY INSTRUCTION EXER.
DDGRAR.P11

5 1 o
= lise B 10
2983 012410 0OS002
= HES AR oo
8% Oive2 0l7s 177776
2388
5989 012426
S 0i4W OO
§3 BiSiE Bifids
5933 019440 061603
5994 Q0Io¥42 0B160M
3% 0IewH Deas0s
5337 Ol2w6 112773 177777 0123%
3998 01 130772 000377 012336
i s
o "
3002 012466 157374 012336 012346
3003 Dioy74 105274 012346
2004 0iss0 0oldol
18802 104400
307 01254 105375 01234
3008 012510 005274 019346
3009 01s8i4 127375 019336 012346
2010 Qigtea OOLDI
21 0IZN 10400
%xs 012526 147375 012336 012346
1% 0125 001401
25 01% 104400
3017 012540 105073 01233
3018 s THIS
019 ' THE DE
00 Q1259 1S773 Olz 012336 BIS7:
o Bl |
23 0160 Qee7ze 177400 01233
g 81558 184400
3027 012572 000372 0123%
% 012576 112775 012346
12604 14 12346 012336 BIC?:
3031 §1asx§ mscsv% gis3% '
3032 01g6i6 103
3033 012620 005772 012336

MACYll 27(732) @22-SEP-76 14:39 PAGE 60

0RO ROBAESS OF SOURCE EVEN BYTE DATA

0)
MOV 0,-10(R0)

MOV RO, -6(R0)

INC -6tRO) :LOAD ADDRESS OF SOURCE ODD BYTE DATA
CLR R2 :SET INDEX REGISTERS

MOV #2,R3 : 9SBINB7(2) ; 3SBINB7(3) REFERENCE EVEN 8
MOV -4, RY :0DD BYTE SOURCE DATA; IDBINB7(Y4):a0BINB7(S)
MOV $-2,RS *REFERENCE DEST EVENS'0DD BYTE DAtA
CLR (RO)+ :PRESET SOURCE DATA

860 SWPACTOR,-(SP) |GET RELOCATION FACTOR

nSo (sp),agﬂ . ;gﬁo &o?o fnoex VALUES

ADD (SP),R3

ADD (SP) | RY

ADD (5P)4,RS

MOVB  #-1,3SBINB?(3) ;SRC DATA = 177400

BITB  #377,3SBINB7(2) ;CHECK THAT EVEN ?vrs WAS NOT AFFECTED
BEQ e :BY MOVB INSTRUCTION

HLT

BISB  @SBINB7(3),3DBINB7(Y4)

INGB  JDBINB7(Y) :CHECK THAT BIS SET ALL BITS

BEQ 44

HLT

DECB  JDBINB7(S) :DEST DATA = 177400

INC aDBINB7(4) :DEST DATA = 177401

CMPB  QSBINB7(3),3DBINE7(5)

BEQ 4

HLT

BICB  @SBINB7(3),3DBINB?(S)

BEQ 44

HLT

(3) : DATA =
ggﬂse*? BITS IN réngomcs 0DD BYTE BY BISING A BIT FROM

ST BYTE INTO THE £

BISB  QDBINB7Z(4),3SBINB7(3)

&méa 1 NB7 (%)

CHP $177400, 3SBINB?(2) :CHECK RESULT

aeg 4

HL

SWAB  @SBINB7(2) :SRC DATA = 000377

MOVB  #200,30BINB7(S) ;DEST DATA = 100000

%gg JDBINBZ(S),aSBINB7(2)

aoa;mnsy
BCC BIC
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DDGRR-R BASIC 11 FAMILY INSTRUCTION EXER.
DDGRAR.P1I

3090
3091
3093 013036 010700
% i B
1 110

3097 0{3150 000402
32 i B
3100
2101 0130S6 103003
3102 013060 102002

103 013062 1001

104 013064 1 1
3{% 13066 104400 JMPL:
3107 013070 00S002

lg 1

1 1

110 0Ol
3{11 013100 005723
i i Ao

114 0131 13 000022
s B g

311? gl 116 M
3118 013120 102
gl 9 01 i

1 1

3lel 013126 001003
dice 0{3{@ 005720

i3 s B

125 0i3l 1 JMP3:
3126

3127 013140 00500z

3le8 013142 010704

3129 8131‘!‘4 010400

3130 013146 000402

131 0131 1

1 131

1 131 1S:
3{3" Di3i55 oosm“

iz e .
137 013164 001003

i3 s e

gl‘lﬂ lgl;g 1401

§i=é 013174 104400 JMPY:
143 013176 010703

3144 013200 000401

3145 013202 000000 18:

MACYLl 27(732)

MOV

;CHECK JMP INSTRUCTIONS

PC,RO

KOS

22-SEP-76 14:39 PAGE &2

212,R0 :SET ADDRESS FOR JMP INST
- 36T Cove

.+b

- :JMP INST JUMPS HERE

IMP1

JMP1
me

' :ERROR! INCORRECT CC’S AFTER JMP
;g - :SET INDICATOR
. +4 :RESERVE WORD FOR JMP ADDRESS
?nau :CONTRINS ADDRESS FOR JMP INST
B,m:n
RO

a%%’“’ : (R3) IS JMP ADDRESS
3153” +JUMP TO ADDRESS CONTARINED IN R3
ﬁgq : COMPLEMENT INDICATOR
% . :CHECK INDICATOR

(RO)+
ngqaa :CHECK AUTO-INC R3
R2 :SET INDICATOR
PC,RY :SET UP JMP REGISTER
rin:.no sSET UP CHECK REGISTER
gi : COMPLEMENT INDICATOR

(R4)+, (RY)+

(RY)+ :R4=JMP ADDRESS
-(RY) ‘USE RY % noogss
R2 :CHECK INDICAT

J(R0| )+, (R0)+
aoﬂm sCHECK AUTO-DEC RY
PC,R3

L+ :RESERVE WORD FOR JMP ADDRESS
0 :CONTAINS JUMP ADDRESS

|
|




DDGAA-A BRSIC 11 FAMILY INSTRUCTION EXER. MACY1l 27(732) 22-SEP-76 14:39 PAGE 63
DDQRAR. P11 '

348 31350 010403 Wy R

giwe 8135?3 &3953 000016 ADD 818, (R3)+

3149 813214 010300 MOV R3 RO :LOAD CHECK REGISTER
3150 01321 g«g BR

3151 0132 1 : COM RE

3152 013222 D0040! BR 4§

:qss oiaaan 000153 agz JNHE géma) %&r? ma)gcg%gnls ABOVE
313 813558 001503 Seps

3156 013232 005740 ST -(RD)

3157 013234 020003 CMP RO,R3 :CHECK AUTO-DEC R3
3158 013236 001401 BEQ L+

gig 013240 104400 IMPS:  HLT

316l 013242 000402 BR 25

axg 81 0051 18: COM R2 ~ ;COMPLEMENT INDICATOR
3l 1 BR 3

3164 013250 000167 177770 2%: JMP 1§

3165 013254 005202 3s: INC R2

3166 013256 0O0140] BEQ 44

gig 3260 104400 IPe: HLT

3169 013262 012767 013300 000020 MOV $1%.7§ :SET UP JMP ADDRESS
3170 013270 063767 001004 000012 ADD JsFACTOR, 78 sADD RELOCATION FACTOR
3171 013276 000402 BR 23 :GO TO JMP 97§ INST
3172 013300 005102 18: COM R2 :COMPLEMENT INDICATOR
3173 013302 000403 BR 3% :G0 TO CHECK ROUTINE
3174 013304 000177 000000 2%: IMP 378 :JMP TO 1§ ABOVE VIA 7§
3175 on,mg 000000 78: LWORD DO :CONTRINS JMP ADDRESS
3176 013312 00S202 38: INC R2 :CHECK INDICATOR

3177 013314 001401 | BEQ .44

3178 013316 104400 : INP7:

gig 013320 104000

3135 . cuecx JSR INSTRUCTIONS

3182 013322 013705 001004 JSRTST: MOV @8FACTOR,RS  ;GET RELOCATION FACTOR
3183 013326 012702 013360 MOV $3%,R2 :FORM DEST ADRS

3184 013332 0B0S02 ADD RS, R2 :ADD RELOCATION FACTOR
3185 013N %{7 SCC :PRESET CC'S

3186 013336 2 CLV

3187 013340 004512 JSR - RS, (R2) :G0 TO 3§ VIR

3188 013342 18: 15T R2 :CHECK INDICATOR

3189 013344 00101 BNE JSR1 *R2_SHOULD=0

3190 013346 023705 001004 CMP J#FACTOR, RS :CHECK THAT RTS RS RESTORED RS
3191 013352 001014 BNE JSR1

3192 013354 000414 BR JSRIA sEXIT TO SCOPE

3193 013356 000205 RTS RS *RETURN FROM SUBROUTINE
3194 8‘% 1 15 35: BC JSR1 sCHECK THAT JSR DID NOT
3195 01 10241 g J5R1

3196 013364 001007 BNE - JSRI s AFFECT CC'S

3138 §i§ 50005 ar  mY R

313 1 1 013342 n%v $1S,RY 35 M S‘émg“ RETURN ADDRESS
3200 013376 06IEOM ADD (5P}, RY ADD RELOCATION FACTOR (OLD RS)
3201 013400 020405 CMP RH, Rs -cm—:cx THAT OLD RS WAS PLACED ON THE




DDGAA-R BASIC 11 FAMILY INSTRUCTION EXER.

DDGAAA. P11
013402
013404

3508 Oijuls
13412
3207 013414
3208 013420
3209 DI
210 QI3
3211 013430
Pi2 01M3?
213 DIMN
3214 D13
215 013440
316 01342
3217 013444
3518 0iwso
3221 §i§u§E
3222 013460
3559 0136d
3559 0196
3226 013470
3227 01472
2% o1y
3230 013500
3231 013502
323 013504
3233 01
£H 01l
3% 01351
2% 0181
5% 01
%239 013502
3240 013524
241 013
3545 01w
S 01340
3508 01245
3247 L35
3543 01350
3250
3251
3252 (013552
253 0135
013556
3255 013560
3256 013564
3257 013566

001765
104400

012705
0604

0S
010S02
01271
06041
000401

004435

S

i

S

a8
s
00
2 s
o

O
—

061602

001004
013434

013452

013440

001004

013516

177770

JSR1:
JSRIA:

18:
38:

43:
Ss:

JSR3:
JSR3A:

38:
4s:

JSRY:

JSRYA:
28:

MACY1l 27(732)

28

J#FACTOR, R4
RO

#$1%,RS
R4, RS

RS.R2
858, (RS)
RY, (RS)
gs
RY,3(RS)+
RO
JSR3
JSR3A
RO
oas R3
(SPS
é
Jska
(R2)+

4§’

UIFRCTOR R4
4,RS

PC R3
28’

4z
(R3)+, (R3)+
RY,-(R3)

22-SEP-76 14:39 PAGE &4

+STACK,3 THAT NEW RS CONTAINS RETURN PC

:ERROR! ABOVE

;GET RELOCATION FACTOR
sSET INDICATOR

;SET UP JSR DEFERRED RDRS

; (RS)=DEST ADRS

sRESERVE WORD FOR ADDRESS
sCONTAINS DEST ADRS FOR JSR
:JSR T0 5§ VIA 1§ ABOVE
sCHECK INDICATOR

; COMPLEMENT INDICATOR

sRETURN FROM SUBROUTINE

:GET UNRELOCATED RETURN ADDRESS
sADD RELOCATION FACTOR (OLD RY)

; CHECK AUTO-INC RS
;G0 TO RTS
;ERROR ABOVE

;GO TO 2§

;GET UNRELOCATED RETURN RDDRESS
sADD RELOCATION FACTOR (OLD RH)
CH£CKNEERT CALCULATED RETURN
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ggORR-RPBRSIC 11 FAMILY INSTRUCTION EXER.

38:

JSREA:

05

MACYl1l 27(732) ee-SEP-76 14:39 PAGE 65

CMP  (RO)+, (RD)+
CMP RO, (SP) s CHECK THAT RETURN ADDRESS IS ON THE
aeg 44 s STACK

ggg PC e

SCOPE -

; CHECK IOT TRAP (AND ROLB/RSLE)
MOV

I0T1:

I0T1A:

JOT1B:

#1071, J8I0TVE

ADD JsFACtOR, 38107 vEC :ADD RELOCATION FACTOR

SEC :SET CARRY

MOV J4PSW, IRIOTVEC+2 :RETAIN CURRENT PSW ON TRAP
CLR RO :PRESET RO

10T

BR I0T1A

ROLB RO :ROTATE RO

s¥% -2 sUNTIL V'SETS (RO=200)

ASLB RO :SHIFT SHOULD SET CARRY

BCC 10T1B

BVC 10T1B

BNE 10T1B

ggg nuq :RO SHOULD =0

HLT ERROR! ROL/ASL FAILED TO SET CC'S PROPERLY
MOV SI0TVEC+2, J8IOTVEC :RESTORE IOT TRAP

CL 8IOTVEC+2 sVECTO

R
SCOPE

;CHECK EMT TRAP SEQUENCE
MOV

EMTL:

38EMTVEC,-(SP) ;SAVE SCOPE PTR
MOV SEMT1, 98EMTVEC :SET EMT TRAP VECTOR
ADD ISFACTOR, DsEN TVECSET ; :ADD RELOCATION FACTOR

SEV
MOV : JUPSW, IREMTVEC+2' ;RETRIN CURRENT PSW ON TRAP

+SE21SEC

EMT ; IRAP T EMT1

BEQ  EMTIC 160 TO EMTIC

HLT ERROR' INCORRECT CC’S _WERE SET ON RETURN
BVC  EMTIB * SHOULD’VE SET ON EIi TRAP
COMB RO R0-00037? cC’S=1001

ADCE RO :R0=000000, CC’ §=0101

RORBE RO :R0=000200, CC’S5=1010

BVC  EMTIB

BPL  ENTIS

NEGE RO ;R0=000200, CC’S=1010

BVC  EMTIB

BPL  EMTIB

cLV CLEAR 'V’

SEC :AND SET 'C’

DECB RO *R0=000177, CC’S=0011

BVC  EMTIB

BMI  EMTIB

CLv ;CLERR 'V’
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EMTIB:
EMTIC:

ENMTID:

06

MACYLl 27(732) &g2-SEP-76 14:39 PAGE 66

INB RO
BCC EHT!B
vC MT1B
PL MT1B :
CLV ;CLEAR 'V’
ASRB

RO

VS .=
LN
HLY ,ERROR!
RTI sEXIT
;R0=

;R0O=00020C,CC"S=1011

WITH RO=000377
000000

ENTID

EMTID

RO

.4

(SP)+, JSEMTVEC
SREMTVEC+?

s CHECK m&m §usmucnou TRAP SEOI.ENCE
a-wvgc,gngowtc
S8FAC bn STRAPVEC
29PSH, TRAPVECH
PC,RO

;RESTORE SCOPE PTR

gaéﬁﬁasag

MOV
MOV

;SET C
;SET Z BIT
;TRAP TO TRAPI
.4
.

TRAPIC
.44

a'3'?2m
(s§P+ )+

uom» ammvzg
oxorvs¢+a 3810

;N BIT GOT SET ON TRAP

;RESTORE TRAP

J8I0TVEC+S
sRESTORE HLT TO A TRAP INST
PC
né’%z
sRELOC, PC :GO RELOCATE PROGRAM CODE

iSHIFT RO UNTIL 'v* CLERRS

SET %2}p‘"LT’ TRAP VECTOR

1SET VECTOR

;ADD RELOCATION FACTOR

.RETRIN CURRENT PSW ON TRAP
RRRY

sCHECK LOW BYTE OF RETURN PC ON
s STRCK

;RETURN TO INST FOLLOWING TRAP (1§)
(HLT) TRAP VECTOR




DOQAR-R BRSIC 1l FANILY INSTRUCTION EXER.
ODGRAR.PLL
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MACYLl 27(732) g22-SEP-76 [4:39 PAGE &7

NOP AM RETURNS HERE+2
: 2222222222222 LAST ADDRESS OF cboc T0 BE RELOCATED 22222222222
MOV PC,RI :SET SCOPE PTR
TINE ASCERTAINS WHICH CP & CP omous nc PRCGRAM IS RUN-
rtf AN INDICATOR m OPT onn
. REL oorm msnounerruovmsso
00C006 MOV on%aasmcoz TRAP TO RETURN
0000 MOV .3.
177772 ?‘? JPIRG :R0=3 IF 11/45
gg RO ‘RO0=2 IF 11,40
177777 rsra gomx :RO=1 IF 11/20
177700 cua 38177700
& R gLl
,(PC)+ cn on
OPT.CP: .MORD 2-1 ou s CP trm TORS
@ . m%ba ms n.ommc POINT
000006 3: SSERRVEC+ Rss'roas ON TRAP
000012 CLR SSRESVEC+
177762 000004 e %cv.w :BRANCH IF 11/0S OR 11/20
164714 fffrssr PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
T
- 3333333333333 FIRST ADDRESS TO BE RELOCATED 333333333
REL3: 'rm P?"? : Pcnmsncmssorw.a
001010 ng RO, 98FRSTRD :
MOV PC,RO sGET CURRENT PC
014 SUB 8..R0 : SUBTRACT aqr T}W FRCTOR
001 MOV g.gﬂcm ; na.
mv ] l l
- CHECK STACK
177776 000306 OVFLM: ﬂ 31PSH, 78 TATUS IN 78 BELOW
=(SP) ONTO ST
% . (SP) -r ga? o
MOV (SP), g ;
% 8340, EERRVE 7 ; 7 on TRAP
ROV sééo,(i rve .SET xo vscron To-als
% ( 1&;;)01\»:&2 PRIORITY k?& 7 ON IOT TRAP
000006 ROD ':2:: ) :RDD os-'cgI "%"TI 9 "%u?m RTI




oomn—ap?nsxc 11 FRNILY INSTRUCTION EXER. MACYL! 27(732) @22-SEP-76 14:39 PAGE &8

B L SO R T R R

grmneren §

g..
:

o1
144

2ee
££
&

PRebEsStEndat:

0000
e s Pt e

01

6 DORCLIMINEN § A0

= s

e s
: &R

JUUUUeE

000
o peo b
fod

P
o

A

e | I S

:

800062 014270

000014 0O0C14Y
000034 000134

000014

177776

S THE BELOW INSTRUCTIONS SHOULD NOT ¢

Rl ;SET PRIORITY LEVEL 7,CLEAR 'T° BIT
MOV 8376.R sAND EXECUTE FOLLOWING INST NEXT
v RSP 5 e T0sTARK PR AT BOONDRRY

TST 5 A NON MDIFYING INST

ST §
CMP ( ) (SP) .
CMPB -? SkOPT.CP : l'E u/ao OR 11/05
BLY : OR 11/45
%3 115 : .
0 :g.sxs : IN 518 IF 11/05
118: ggv m.sxs : CHANGE CHECK WORD IN 51$ IF 11,20
128: MOV (SP)+,3-(SP)
8IS -(SP),3(SP) gc% g AC 'E?.g MODE ;
108 CLR 4(5P) mss IS 376
BIS 3(5P),3(SP)+ aacnuss 55
EH 38 :BRANCH OVER NON m nooc TESTS
-ERROR SERVICE ROUTINE '
es: MOV ( )+,$ :SAVE g&or INSTRUCTION THAT TRAPPED
MOV (SP)+ SRVE
g SSTPHR, P 1] R INSTRUCTION THAT WAS NOT
!
: T
: Il'g PC, na' mams PSW
ER &S EXIT TEST
: THE BELOW }usmucnons WILL STACK OVERFLOW
gk PRt AT e J8ERRVEC ;SET CTOR TO 4§
y MOV na.f' %E'n”ﬁnmﬁs
MOV sl
CLR RO
o el
I (SP)+ %s ai "IN RO
ASL R2
ADD %,-(SP) :SETS BIT 2 IN RO
ﬁ " :SETS BIT 3 IN RO
JSR PC,40S .SETS BIT 4 IN RO
ASL R2 rg 11,05 unuour ECO & KD11R-0000S
gs g.-atsm 95 s?r ? IN
momm WILL TRAP HERE ON OVERFLOW TRAP
43 % R2,RO sSET mmmrs BIT IN RO
sRETURN FROM TRAP
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DDORRAR.PLL
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SEELHeLeS

T
S

S3
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£t s
£t B
5 g
3518 014754

%

noooaoooooamnoonocmgeaaom
e b s fn B

e Pt Pt Pood Bomts G oot Bt oot Proh P Bt s fred =t Pt pot e fo fot P
Ay'a

B AR

N

s B

8
-

2

%E

)

TG

;

:

014270

:

BUUSUU

Gl HE G

s
—

82
39;,

1004

000022 000020 4iS: MOV
RTI
gs.
508: CHP
S1§: . WORD
L
eHe
BEQ
5es: HLT
(£ gy
78: mugno
p MOV
ADD
RTI
MOV
000004 MOV
SCOPE
couse 58T
. %
014271 118: g-éa
830818 A0
18: %
2 "o
HLY
HT
HLY
BR
4s: PI%
41§: 53
The
;s TRBLE f 11740,

MACY1l 27(732)

;CHECK THAT ABOVE ONS DID_TRAP
) égi':?hg:os; ¥

sgom .CP
S

,SP
(PCH -(SP)

ke
%ﬂé&? sERRVEC

NSTRUCTI

EOB

e2-SEP-76 14:39 PAGE 69

#I0TVEC+2,asI0TVEC

i SE PTR

ERCI-I INSTRUCTION SET A BIT IN RO
'? 'IIS 14 IF 05,34 IF 20

CI'ECK

’éo‘m’f%-ooo&é BRecK WoRD

;SET KERNEL STACK PTR
;PUSH OLC PSW ONTO STACK

$BUSH CUBRENT PC ONTO STACK

sADD OFFSET
;SET STRCK PTR

TRAP_(TO t{gsm)

;LINIT TO m

;SET SCOPE PO

;GET RDDRESS on RESERVED INSTRUCTION TARBLE
g
5081 s PO 1S mar

iogksﬁsv:& - mszt Mrlfsﬂm%r%w y
R3

INSTRlK:TIG'l IN GROUP

,m' NSTMT M IN R3
| (ES2RVED TG TROE IO %‘
190 rﬁ“f‘é"u’%

ﬂ% RESERVED INSTRUCTIONS
THIS RESERVED INSTRUCTION

11/45 RESERVED xﬁs?n'.fénons (Mrﬁﬁs THE TABLE)
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oiaaqo 000007 5§: ;7 ;GROYP 1
1
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015070 1% 508: 77777 ; GROYP 7 F"“Tm"?xsﬂ%m

Bi% &xmo 6 :0 TERMINATES né"§

gzgau.z OF 1105, 11/20 RESERVED I muchons (0 TERMINATES THE TRBLE)

e B0 s :
oisioa 000210 g:x’g }GROUP 2 .
3121& ﬁ :GROUP 3
oieiis 70000 $ GROUP 4
| i s
e 12 1 ydd

31513 8‘1’% 000012 000010 78: MOV SRESVEC+2, a-assvtg Tg?onz RESERVED TRAP TO HALT AT 12
015136 104000 SCOPE

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

8PS, 38
sPSW’ csfgnmans IN PSW

Porlen SN uaR e

86 (SP)
' sCLEAR PSW 8 EXECUTE FOLLOWING INST

17777¢
17777

000152

Pt Pt Pt ot Pt
Lo a4

=
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MOV WTBITVEC+2, ~(SP)
ﬁggp‘: % ﬂ 8PS, RY :LORD ADDRESS OF PSW INTO RY
&sr ux'n .cotcx THAT PSW WAS CLEARED
rL? ’ sERROR! PSW FRILED TO CLEAR

3

BleE%

39'05}1?55?20 &1 8’7% FOR TEST nosmosz BITS IN
PSW WHICH CAN BE SET/CLEARED.

amwm&ww&m&mw&mw&m&mwwa

00000 00000
[ S O . ] oa Bt Pt oo Bee

RNRNE EE5ES

)% 014270 TST J80PT.CP CK IF MGMT IS AVAI
5 o ot
6m IS ,RO ,SET B{E lg 2 IF MEM MGMT
c 1 108: MOV 8l,
1§: BIT Re, .CI'ECK IF BIT CAN BE SET/CLERRED
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:CHECK THAT ALL
CHKSP:

VB

#8282

INC
BEQ

22

HLT

g

: CHECK BYTE OPERATIONS USING THE STRCK

SPCHK:

3 3ga§§

3‘ TBITVEC+2
58;'3“ :CHECK IF TEST WILL SET 'T’ BIT
#RTI, JWTBITVEC+2;SET RTI INTO RETURN
(RY) :CLEAR PSW
R2, (RY) ser na INTO PSW
(R4) ,R3 :GET BIT
n&nﬁ :CHECK THAT BIT WAS SET IN PSW
j : ERROR! axITm R2 FAILED TO SET IN PSW
Ak
28 ' :ﬁmcu glllénsovecmoaxr IN PSW
: ERROR! n IN R2 FAILED T0 CLEAR IN PSW
R2 sSHIFT s BIT
13" : BRANCH BITS NOT TESTED
(RY) :CLEAR s
(sp)+,amnvsc+2 <RESTORE T BIT RETURN
(PC)+.~(SP) écm% smrus ON STACK
0 comnx
PC,-(SP) :SET
86, (SP)
: ;RETURN
ngsggg? :SAVE PSW IN RY
Pc.aﬁot gt;) EE?'m;Tog"r'v LE%'IS 3 nm
86, (SP) %mnm F m&‘%
BITS IN THE CURRENT STACK PTR CAN BE SET/CLEARED
SP,R3 SAVE STACK PTR
377,5P :SET STACK PTR = -1
SF n?mgss? Y&smwcu ALL BIT
Sp INCREMENT SP T0 O
. PTR
£ &?&F‘“ﬁhﬁ%a
R3,SP .nssrons ORIGINAL STACK PTR
sp.ao :SAVE STRCK PTR

-(ha)
$-1,-(SP) :(SP) = 377
gﬂ,(m :CHECK THAT ONLY EVEN BYTE WRS AFFECTED

SP ; CHECK AUTO-DEC
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PROGRAM _CODE
RETURNS HERE+2
TO BE RELOCATED 33333333333

GO RELOCA
PROGRAM

PC,R2
négspc

358555800580008880888008 3620

HOV
;3333333333333 LAST ADDRESS OF CODE
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177564
000064
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000064
177566

177566

000006
000100
000102
177546

177776
177776

000064

:CHECK TTY INTERRUPT,
h%m: CLR eF
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L ACTOR
MOV PC,RI
EE 100, 287PS sCHECK IF TTY IS READY
MOV cag $TPVEC sSET TTY INTERRUPT VECTOR
MOV 8200 amvsc+a sPRIORITY LEVEL 4 ON INTERRUPT
MOV #NULLS, MS :ADDRESS OF MESSAGE TO BE TYPPED
'r’gr av:sgsahpa :TYPE FIRST CHARACTER OF MESSAGE
BP
nsh ams ssr IE BIT IN TTY CSR REG
3"3" " WAIT FOR FIRST INTERRUPT
28: g% J8TPS .CLEm IE BIT
3 ggs :%a,ansc :BRANCH IF CHAR IS NOT «LF>
JSR PC, .PRINT :PRINT MESSAGE BEGINING AT FOLLOWING ADRS
aa': v 5§
4s: MOVB  aMSG,JsTPB . T TER
BEQ 28 : HIF rmumr
c§: INC (PC)+ :SET MSG TO HAR ADDRESS
MSG:  .WORD O : CONTAINS noonsss OF CHAR TO BE TYPED
RTI s RETURN
NULLS: .RSCIZ <15><H0>¢15)
.EVEN
ROUT INE ro TURN ON KWl INE CLOCK xr nwm.
kil um ao&akv% '5 mbf RECT RTI ON TRAP
nov RRUPT VECTOR
nov aaob aou(vac 2 ,SET monm LEVEL s ON INT.

i

3 INE TO
;%TELGI S
;0U TPELI CLOCK
’

A et &&fo‘?ﬂl%‘&u”‘%’oé B e, 0.

$100, J8LKS T
s‘ ! 53‘( P PR m m?!I“meon TEST
: IF NO KWl
CK PRI ARBITRATI LOGIC
HILL mxax INT TS ON naovs (LOCKING
»:u SET UP THE T

820, J8PSW sCHECK IF 'T* gxr IS ssr

tj :D0 NOT DO

Wﬁc k3 Esst moam sza. a

§m=s ‘ :ggmms m TTY vscron
) :mﬁxron ngv 10 BECOME READY
$28, J4TPVEC ;SET NEW VECTOR

(PC)+ :STALL unmm FOR LINE CLOCK
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3%, JALKVEC 'S me CLOCK VECTOR
J8PSU g * L;
z3: ITHER TTY xmzanumo
s BEFORE ms LINE CLOCK OR BOTH FRILED ro mrsnnup
BR ﬁ(g o&m
amvec TTY VECTOR
t LINE CLOCK VECTOR
spéu ZE?SE? PRIORITY LEVEL O
oss (SP) URN ADDRESS TO 5§ BELOW
TICKS s INCREMENT TICK COUNT
s RETURN
JSERRVEC+2 sRESTORE ERROR TRAP TO HALT AT B
#50. , TEMP]
ok
,SWR ;go "89 WANT TO HALT ON
- sEND PARSS?
PC,EOPHLT
aePsu ;CLEAR MODE BITS IN PSM
-(SP) :CLEAR PSW
Sl TO NEXT INST W
$KPTR, SP &2 %"3c 3m mor APPLICABLE
-"“'“?hﬁdﬁ e
#100, 38TPS sCHECK I DEVICE IS BUSY
20U } DBLETE. END-OF TYPE OUT IF SW7=0
18 5%& Er SW7 1S P
ICNT :GET PASS COUNT
PC,$F :GO TO FORMAT ROUTINE
sDiGITS+2,R2  ;GET ASCII VALUE
fn‘a‘?ﬁh& AND MOVE THEM INTO MESSAGE
(R2)+. (R3)+
m IMSG ;PR'?‘SIEI'Eg??GE ADRS TO TELETYPE SERVICE
sPOWA atﬁvzc :gﬁna.: POMER FRIL TRAP
8340, 8PFVEC+2 ;PRIORITY 7 ON FAI.
OPT.CP,RO :GET CP TYPE
PRASTABLRO), ICNT ;CHECK IF END OF TEST
:BRANCH IF NOT AT
chn ,R2 :GET PASS COUNT
CPPASS(0),R2 ¢
FI0S t r BIT %} mgan?s

$40, J8SCOPEF +2 T ITERATION COUNT =
psutRa(2), (SP) 'PUSH NEXT PASS PSW ON s ALK
820, (SP) WILL 'T* BIT BE SET ON NEXT PASS?
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DDGRAR.
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§r Biesm By

TRRERRE
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%33gﬁﬁﬁﬁﬁgﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁ%ﬁﬁﬁ%%ﬁ%

el
168

E

| B

0000000000000 00000000

FEEEE e RO PEE AR S

ik

l 737

g
G

S

105737
100003
004767

16766

001
00471

A RN

000002
005015

000002 O00il22

gggg&& 0oco16

000100 177564
177564

177772

177570
162432
000042

002240

047514 020127

553 ig J#SCOPEF+2 EEquTELRquﬂ COUNT = 2 FOR 'T" BIT

MY SISy Rl oRBLRIRR TR TN VIR 16

33:

RTIl: RTI RE TART PROGRAM AT START2 HITH NEW PSK
'FROH TABLE BELOW) NOTE: THE RTI IS
.CHRNGED TO AN RTT IF NOT AN 11/0S,11/20

TEMPLl: .WORD 9
;ROUTINE 7O SET UP MEMORY MANAGEMENT TO RELOCATE PROGRAM CODE RBOVE 28K
DONE : gég ségg ,08TPS sWAIT FOR TTY OUTPUT TO FINISH -
EEEB BtTPS sWAIT FOR LAST CHARARCTER TO BE PRINTED
CLR (PC)+
18: LWORD O
cs: INC 1% ;DELAY WAITING FOR TELETYPE TO FINJSH
EEEET c$ TYPING CHARACTER BEFORE ISSUING RESET
o
JSR o PC, .PRINT ;PRINT MESSAGE BEGINING AT FOLLOWING ADRS
38: MOV asy2, R2 ;CHECK DDP/ACT11 MONITOR HOOK
Ear el
LOGICRL:ggg PC, (R2) ;GO TO DDP/ACT11 MONITOR VIA 42
Ngp
DONELl: JMP J4START3 ;RESTART PROGRAM
: THE BELOH TABLE REPRESENTS THE 'NEW’ PSW SET BY THE PROGRAM ON
SUCCE VE PﬂSS?S
MODIFIED TO Ci THE PROGRAM TO R
RHE RS BY Pn CHING N THE DESIRED PARSS PRRRHETER
T0 C SE THE PR RUN WITHOUT SETTING THE °'T’ BIT
PATCH OUT THE 'T’ BIT IN THE TRBLE.

;ALL 11 FAMILY CP’S

gngDESL?g gg?L; S.;EE"Bga MASK® USED TO DETERMINE THE INDEX VALUE

;11705
ﬁ;us ?ELOH TABLE REPRESENTS THOSE ?Iag IN THE CP WHICH CAN BE SET/CLEARED
000377 -11/20
: THE BELOW TABLE _CONTRINS THE # OF PASSES REQUIRED TO COMPLETE TEST
i I 1

: MESSAGES
hsclz LASCIZ <15>¢12>°'LOW LIMIT?’
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DDGAAA.P1

1
3930 ,0}6854 044514 044S1S 0375eM
gggé §12§2§ ??g 043511 020110 MsGe: .RSCIZ
3933 016670 O44S14 0Q44S1S 037524
39N 816&;; 000 g
3935 0166 01S 0S2012 O44S10 ILLTEST:.RSCIZ
3936 016704 020123 042Se4 0S21e3
3937 016712 044440 053118 046101
3938 815 Quaill Oy 0S1117
3939 016726 030440 027461 030064
3940 016734 030455 027461 032464
2941 016742 0S0040 0O4eSl4 051501
3942 016750 020105 0Sese2 020116
3943 016756 041S04 0Ou4SS2l S0
3944 016764 000012
JNS 016766 O00S01S 042040 0S0S04 ENDMSG: .ASCIZ
3946 016774 040S01 042040 047117
gg:g 017002 000105
3949 017400 =017400
3950 017400 000CO0 SAVPC: .WORD O
3951 017402 000000 SAVPS: .WORD O
3952 017404 000000 SAVIC: .WORD O
3953 0oo0cC! ND

MBb-
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"HIGH LIMIT?’

(15)<12>"THIS TEST INVALID FOR 11/40-11/45 PLERSE RUN DCGKC’<¢1S><12>

«15>¢<12>' DDQAR DONE’




ODGAA-R BASIC 11 FAMILY INSTRUCTION EXER.

DDGARR.P11
BB B
RDCB6 006076
o B
-w
ADC1  0O3414
R
RDCE 005706
ADC? 006620
ADD0  0O7v4ie
ADCI1 16
ADD1A 010042
RDD1B = 010060
ADD2 ° 010446
ADD3  Dillee
ADDE  Oll4e4
ggfsx 0i2ieh
ASLBIA gggggg
RASLBY 382704
ggtg? 007022
ASLO 002662
ASL1 003570
ggta 005132
ASL6E  DOSBESE
RSL?1 006446
= B
ASRB2A 88:2&5
ASRBS  00S340
ASRBE 006176
ASRB7 007040
ASR1 Oﬂﬁqég
ASR2  DOY4e4
ASR3  00S116
ASRE  0OSS40
ASR7 006502
BELL 001763
BICBI 010234
BICBIA 010256
BICO 007324
BICI 007740
BIES 010536
Bl 011134
BIC7? 012604
BINB? (0123%2
BIN1 10414
Blgal 102
I
BISOA 007380

1476

1680

ol et e A ' [
U £ 0 D0
Bee s

R

TERERT

one
S

D@D
Pt P

Eh‘.—.‘h‘
D=0
o fe

[SY Sy Suy iy S
NLr-
==

i Meie
R aes

2973%
es02
e4538

elsy
ceces

2196

MACYLl 27(732}
CROSS REFERENCE TRBLE =-- USER SYMBOLS

34
11773
14444

9498
1134%

cc0bs
25ess

2508

NOB

9364

esll 2514
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esl7 25224
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CROSS REFERENCE TRBLE -- USER SYMBOLS

P11l
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ggss: 5527! 2986% 2935# 31Bex 3184  3187% 3190  3193% 3201 3207% 3208% 3209
1 11%# 3214 3225  3230#

SAvVIC 17404 bb3* 395;:
SAVPC 17400 6S6# 332 # 39S0s
28T 0437 2 1
1 1 12 1239
SBCB3  DOSYM 1722 17248
SBCBY wmg 1526 1527 1589:
2062
B D 4 A&y 4
SBC1 003524 llg 1183 1154 11568
1R DO3Sye 1l 1161 1162 11648
gﬂ l?;g 16488
18 1 1 1778%
006426 1369 1970 19728
glw 81 [ g%l % 3009 3013 3017% 3020% 3023 3027% 3030% 3033
I 11 s 1] 289l cB898% 2899 2906 2910 2914
SCOPE = 1 4438 g 96 1084 1204 1352 1452 1567 1649 1731 1814 1927 2046
212; %g 2404 2523 2597 2606 2b43 2704 2758 2817 e8S2 917
N 3179 3cb4 3286 3332 3364 3506 3569 3619 3688 3754
SCOPEA 001016 csis 797 '
SCOPEB 001046 578 S&8 571
SCOPEC 001102 556 SE4s
SCOPED 001114 S678  SBE9% 3509
mug 5708
SDRTA g?izlm g: 371: o3 * 1% % 2777% 2778 2782 2787 2793 27N 2800%
Soos % Shorx hos.  ooiik  Saie  Saie
ng. Clll 754 i e830% 2831 2833 2837 ca4H4 2845 2855y
SP =%000006 3%. 471 Y72% §73% Y74 % Y7E% Y76% 477% 489 490 491 492 493
zg # S3l# EEZ! 570 ¥ [Yol2 3 * gm
g 16#% 18% 4 eS8 * 767% 3 79%
S80#* 1% 982* 983% 10S0% 10S1 1064% 1065 1067% 1074% 1075% 1076%
077% 1078% 1079#% & 083 ggﬂaé. 2991#% 29N 2995 3082%
5033- 3086# 1 52% 9 3353 3357  3416* 3417%
1 1 #* E‘g‘! 0% 33 434 442 3443 3444
% gg;ai ) 7%  3J474% 34B7%  3498x JS01#*
S605% s R . Y B3 X uor a3 e X
3653#% 332?5' gﬁ. 4 4%  3675% 3677 3679 3681 3684% 3685#
3826%  3843# 3B46* 3872 3873 *
SPCHK 0#45% wigo
SR =] 4198
STARTY 002102 <465 %&l 7608
STHET 174 466 18
ST 7948 3877
START, Hg; 780 7938 3905
STATUS 1 3

3487  350M
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R
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DDGARA.PLI CROSS REFERENCE TARBLE -- USER SYMBOLS |

1 94 F
11 g?‘sc
11 798
xé 978
S0579s “%0 91 %5 -agas
SWABOD %0 %1 %62 LT
1314 1315 13178
1391 1393
1549 13510
1 19118
%% 2358. chiat Se0 SE2 Sed 74 gse E3v 698 3838 3850 3834
b
85 :in B
= 000020 3888
TBITVE= 000014 39%8 JS9S% 3598% el
TENPL 16532 3834% 3836# H
TICKS s #
Pg s ] Y168
s ] 4158
TPB = 177566 4188 b2S# 734# 794l% 3771% 3785#
TPS cf 417: 3. 3766 .‘.i??&'11 377%3§l1 - 377;: 3813 3848 3859% 3885 3887
%vtz 3@0 * ;33: 3.!3?! 3%9! 3340 3360% 33b61*
mmic 1:%52 3349 3350:
TRTVEC= 14 3978
T S
TSTB2A 1543 15458
1STB6 005770 1823 1824 1825 1827»
T1ST0 BES 870 871 873
| | 1189 1191s
| 13688
T 1921 19238

7 iEgE 1@% i%' {g'ﬂ: ig‘llgl' iggg: 1849%  1857% 1BB4* 1870% 1877%

{ﬁ's %’Zﬂ B f%: 1746% 1752% 1759% 1767% 1774% 178l% 1788% 1790% 1796% 1802

W7 00634 19488 -

tvw 4 ) 19518

§crer = 001760 ﬁ: 5 3783

.gx 1 s o0 7 679 687 3853
%. g%  6o3

14 y7is B3l b6l

" = 017406 4e0$8 4628 4BM®  4BO® 4998 5208 5358 s;n 593 b2y 639 7218
IFEEEREEEERE
'1? 1190 1& 1%% 1539 1253 1% 1&2 15 %»z 15&3 1257
1271 1279 | 1 1297 1302 1 1316 132 1 1331 1337
1347 1350 1355 1367 1372 1379 138 1392 1397 1401 1409 1416
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== USER SYMBOLS

il

DOGAR-R BRSIC 11 FAMILY
DDGRAR.PLL

RRstRTsTRmIR EEa
SR A R

PREcNORRRRRARRAERS ®

S80, aaaa wa N
wmmnxoxummammmmmmmx

SRRR GRS
PEESRRRNRRRIRESRR

TR S

2223

%
SESRSRRRERSnoRvEaniy
1111111 aa

2= FE
2R R AR RS

—d 4§ Q=g —§ 4

782

iz
&
688 630 6%

680

676

A S R AN R

CROSS RE

wmwxxmuee%mwmmmmmwmmu
R B e s
&
g
¥

e —————y —— = —— e —— e = il
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| WP??SIC llcsggL }EEE%T‘SBLEX-- MACRO NER Y1l 27(732) @22-SEP-76 14:39 PAGE 30

FORMAT ?6 679 687 3853
KHFI)M "59: ee
PRIN l sle v 672 74 876 680 eee 620 8% 744 761 787 3398  37@e

RELOCA 1935 2985 3403
. REL o lgg 2948 3367 3756
REL 3 §73

RESTOR Y488 £+48 6Se

SAVE Y468 830 BEl

SCOPY 44Ss B

WHICHC ¥ 337M

. 9s (34

.FORMA 4538 &2

.RESTO 4498 487

.SAVE 4478 469

- e B S - S ———— -



COQAR-A BRSIC 11 FAMILY INSTRUCTION EXER.

% IR

o NN
« XA W
v
RSLB 1;3% 1328 13.1'2 1698
gggﬂ 18;3 légg 1 3 igg;
- }5;2 1180 11 lqoq
o I
1871 1878 IB;S 1?96
532 38 o oudd
g;?? e77e 2788( 2877
- 128 1998 1% 1304
A
2593 2627 2668 M
BEG 63 S5  Sel 593
16 1 159 1
bR
« T ¢ o5
Ber g ou oir 659
BHI c88 818 840
b 2 = 2 8
910 3083 3agg 394é
BISB 1063 226l eesl evso
BIT 552 55; Sgg SeY
e%es 335 35 3596
BITB %gi% gzzg gggg 2501
BLE Bl6 83 B4 862
BLOS 817 B72 935 1095
BLY 819 815 gg;
BMI 14 1 871
1322 1331 1372 1386
1544 1550 1590 1596

l
|

ne—

0
W

TR
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P O B D

JO

mn

ASRBBE S

ae
S5
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e e Y =
LML
RRESER
UMb e pme o e
—E2ERSRES3

= OO0 £

FooR? B
g2 8
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n
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¥ R on
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2EHs
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DDGRAA.PLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

53%2 g?gg 3066 3300

. - BB
£$8) & ¥ %
974 976 978 1023
2’71 2781 2793 2806
3868

3277

159: 5752 17?8 39?8
@O B
€13 1B B fgee
1728 1747 1760 1768
1977 1991 2006 2019
5 535 S S
3032 3101 3194 3239
%0 993 1110 1137
1391 1431 1476 1490
S B4 2le  2is
33%% 5 5720

0 897 906 915

2% 2777 2944

o745 o746 2837  o8WM

2219 2342 o442 25
3859

2740 1 3072 3020

I 2179 215 2319

2743 2833 2849 2930

1104 3514

2375

3

1155 1168 11 1217

1416 1423 1443 14969

1671 1e82 1701 1706

—
o
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HeaR
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DOQAR-R BARSIC 11 FAMILY INSTRUCTION EXER. MACYLl 27(732) Eé-SEP-76 14:39 PAGE 93
ODGRAR.PLI CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

1785 1793 1805 1809 1842 1860 1867 1873 1228 1892 190S ;910 1971 1979 1986
£993 2008 c0ly 5021 202s 2037 2061 2078 2088 2094 2107 el20 2176 2187 eeel
314 2348 2351 370 2382 2397 2436 gLtz 2541 FEHE 2S6 2581 £335 zo23 2678
ZeHEz 697 2878 ZeRg cE3s 291l 3256 3312 3350 3714
BNE Sl E85 teg 575 Y= 591 255 607 614 N2 647 653 733 743 Eeg
860 ?70 88; 93% Q47 39; IED3 1040 1042 1042 1?;0 1?;% I%ég lél9 léag
B o kE BN XN KD 2k MR o on B8 BRI UG 34 7 IS
36 3686 352? 3;81 380% 383 3849 386 3886 3892
BPL ] 699 729 823 881 838 916 1096 1112 1120 1126 1133 1163 1176 1189
1264 1316 1337 1379 1433 1493 1508 1822 1558 1611 1628 1687 1838 1713 1743
1763 1777 1799 1826 1853 1880 2001 2032 2069 c082 2159 ec0sS 223N 2338 2359
2377 2389 e4e3 2458 ebe9 S0 2903 3104 3197 3242 3303 3307 3317 3590 3723
3773 3814 3851 36888 3895
ER c47 §71 £21 638 739 754 774 780 1073 1087 1207 1219 1277 1355 1455
1570 1652 1844 19285 1946 el7y 2290 ev0? eN7e 2609 cEHs 2707 2761 4 294S
2965 3040 3080 3097 3099 3109 3117 3119 3130 3132 J1Y4 3180 3152 3161 3163
3171 3173 3192 3ele 3217 3232 3233 3238 3252 3253 3273 3321 3349 3439 3441
3446 3456 3:5% 3t29 3776 3784 3822
BvC 831 29k 914 924 932 EEI 1024 1111 1118 1131 1138 1161 1174 1225
e R g e g% gB L b N2 18 8 M I8 I8
égsg 5881 5889 5333 232 5369 538; 2532 5429 243%S 2628 eb?? 26491 2789 c88l
2893 2901 3102 3240 3275 3279 3298 3302 3306 3315 3316 3697
BvVS Bl £-9 geq [=ee] g238 454 91 1125 1146 11§ 1181 1188 1196 1220 1237
I N O S B R R
el I i BN I B8 e @ R el i i o e im
2000 2007 2020 2031 2059 2067 2074 2093 2106 elle el19 21358 2l43 2157 2181
2194 2203 2304 e3le edel 2330 344 2350 2357 2376 eyel 2446 2533 2540 2552
2562 2573 2580 £5ay 2bks 2k 2887 3195 3320 3712 3721 3799
cCC 810 875 955 990 1035 1100 1107 1382 1496 1581 1593 1637 1829 1982 2040
2153 2185 2529 2529 2786 3304 3630
gtg 1I3S iagg é%?; 5375 1465 1690 1975 5996 2078 2103 2326 3709
CLR 633 [ 2;3; 3928 bl e 763 764 . 78S 766 771 772 793
e % W8 gm 2 G 08 B 8 S gl
7 g0 g oE &Y om s gy e =0 M s oan f8 o
3444 3462 3463 3518 3574 3575 3595 3599 3ble 3645 3764 3831 2842 3843 3870
CLRB 1 2334 47?7 2479 248l 2483 3017 3819 3828
am 15
CLRF 3058
CLV 902 921 1222 1300 1780 1807 1856 3186 3308 3313 3318
CLZ ESh =i 1263 1821 1962 elv? 2200 2318 232k oY 2639 oRs 3608
CMP 587 299 92 558 IR | 1069 1349 1446 1449 1561 1564 173 1811 elSs 2166
gele ced 2238 5 L 74 2;56 255 eeb? ee?77 saxg 2355 5335 2586 604 2653
2655 6t 2701 16 2736 2739 74 2773 2’82 Bl 2315 1) Zae5 2871 £53%
2?1“ 2ue9 2942 974 3023 3123 3133 3138 3139 3157 3190 3c01 Jeee
gg;g gzg? 98 g;?g a 3434 3488 3493 3533 3602 3647 3649 3656 3662 J5a4
CMPB 613 732 74¢ 243y e4ee 2504 2507 2513 {1} 2628 2753 2758 2840 284S 29249
3009 3353 3396 3435 3513 3677 3679 3719 3780
coM 877 1004 1033 1179 1370 1621 1746 2018 ee09 eell eel? eee? 2299 2327 2366
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DOGRA-R BASIC 11 FAMILY INSTRUCTION EXER. MACY1l 27(732) @22-SEP-76 14:39 PAGE S4
DDGAAA.PLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

392 2557 2569 2585 2591 2688 2700 2807 2811 3118 3131 3151 3le2 3172 3218

e BR M) Rk 'Sad ifod W8GR TR LM TP B iem e

DECB 618 553; 1301 1306 1519 1727 1901 2091 2431 @518 3007 3310

1289
HﬁtT 481 gOE 700 3400
l Sl 91e 94 1011 1041 1043 1056 1144 iele 1383 1461 1626 1644 1664 1781
3052 1;2 gee 23%2 s g%l g7ek 286 2977 298l 3008 3044 3120 3136
154 16 1 3el 35 B34 3707 3787 3816 3828 3862 3891
INCB éSig ssgg 3;3 1503 1554 1685 1841 198 08 ¢glgd ¢clev ¢ 424 2503 3003
10T 3272 3335 3469
52: SI4 30% 3116 3135 31&3 3124 3173 3869 3995 67 - ” 67 680 car
E&S 2%8 233 gg& 44 Bé ?34 7 98 318; 3%14 3236 35 3398 3491
3782 384l 3853 38% 3901
MFPD 3056 3072
MOV 465 466 467 471 y7e 473 474 475 476 Y77 478 489 490 491 492
Y4 494 4 Y gﬂl gﬂg s07 Se3 se9 83 557 ss8 Se9 570 57
s78 S 8 897 S98 60 609 blb b32 B34 63

84 b
B43 BS4 656 658 660 bbe 663 665 666 669 678 682 726 767 770
779 786 791 7M ;gg 796 797 798 799 802 804 B80S 807 808

971 9723 975 977 979 1008 1022 1034 1038 10S0  10S1 1053 1057  l0s8
B R s E e BB R BB
B 8 B B oR B EE bR E RS
e23b ge¥e eed 2253 gESH ee93 e29% 233 eSS 2380 2393 g4l0 2413 ¢ e478
e480 2482 2526 2527 2528 @Sb7 2SeB 2599 2600 2 g26l2d 2616 @265l ebS2 2654 2656
eb57 2658 2bbl g/ls €717 @718 g0 g7e8 g€ g¢2 € €N gns
g’ £ e80l 2823 eBeS 2827 2829 2831 2865 2867 €870 2872
2875 sgsg sgga €7 £Rl 87 9 360 297; 29%3 2979
2984 b 2991 3038 3039 304 04 304 308 3108  3ll2
3113 3115 gégg 3129 314 3147 3149 3169  3i82 3183 3199 3205 3207 3209. 3210
3ce0 3229 Jedl  3aM 367 3284 3290 3293 3337
3340 3360 3361 3362 367 2369 337 3380 338 0S5 3407 3408 3410 3411
414 3416 3418 3419 el 98 N 424 3428 3429 30 3438 3+HO0 3442
3451 gggg 3460 346l 3487 499 3501 304 23505 3509 3610 3811 3818
3521 3524 3530 3573 3576 3581 3587 3592 3601 3613
3614 361 3621  3eee  36e4 3637 3640 3643 3644 3B7M S
3691 36 3705 3706 3756 3758 3765 3768 3769 3770 37 379 7% 381l 3815
3818 3823 3824 382k 3834 3844 3846 3852 3854 3855 2 38SE 3857 3858 2 3860 386l
' 3867 3871 3872 3875 3876 3898
MOvVB Se2 606 625 b44 730 734 741 931 1015 ebb 2276 g419 2490 2492 Y™
2518 2614 2615 2617 26l1B 2731 2732 @733 2799 2830 2997 3028 3342 366 3623
3631 346 3771 3785 3810 3863
NEG 922 958 1194 1395 1614 1759 2005 2556 268l
NEGB 1247 1531 1726 1877 2110 3078 305 | 5
NOP 832 551 1931 2934 2939 e852 3370 3730 3731 3732 3733 37 3738 3736 3737
3738 3739 3740 3741 3742 0 743 3744 3IZMS 37N 3747 M8 39 3780 378l 37se
RESET gggg 3759 3833 3902 3903  390M
ROL 636 648 938 9%2 1116 1123 1420 1638 1739 2041
ROLB 1229 1489 1710 1883 1913 2117 2489 2431 2493 2495 e4% 2506 3021 @ 32™M
ROR 736 894 1001 1036 1094 1136 1376 1405 1587 1767 1998 2229 236N 24l 3632
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== PERMANENT SYMBOLS

XER.

E

RBL

ON

cnosé‘&éé‘sa&ﬂ

D00RR-R BRSIC Il
DOGRAR.PLI

3803 3838
806 17
2308 17
2ls 1293
g3yl

3381 3384
20sé
2328
3068
1364
20s!
di1l
3589
3850
1208
e408
erl3
3041
3890

;o HHREK S 5 RRs

é340 3027
101 1027
i
3406 3433

3772 3813

3479
S
191
18
1
863
3% 33089 3Nl

S e

l
845
3481
1464
l
1143
1789
3269
1876
2570
i
2024
803
1953
2958
-3377 3382

Ghen #asons SN

") —a—e -—

RN oSl B R

720 3790 3929 393k 3938 IS
4S4 45?7
;gg 1052
1948
709
368
361

10
1
1908 20l12
773
i
1830 2468 2927 338 M9l

746
719
328l
453
777
éésé
3525

SE RERE R EITRY v I
EEERERIRE RO S EEEE 2 ¢ uELg
PO T IR 2 7 IR

SR IRVERRRR % B SuE I ANESE
SR 33 LR
EARSOLARTReTToTEIRECISNES RE SR CWYOR RRASREN
%%ﬁ%&ﬁ%ﬁ&%é&ﬁﬁmaﬁdﬁdﬁﬁﬁm
B el 4 gaus B § eSeciRRachid

1537
713

1319
712

- m——
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RUN-TINE RATIO: 221/43sS.1
g T ol T
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