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IDENTIFICRTION
PRODUCT CODE: MAINDEC-11-DDDRA-A-D
PRODUCT NAME: DR11C DEVICE REGISTER TEST
DATE RELERSED: 21 DECEMSER 1975
MAINTRINER: DIAGNOSTIC GRCUP

S DOCUMENT IS SLBJECT TO CHANGE WITHOU

BE_CONSTRUED RS Cﬁ"'. .clﬂ BY DIGITRL
DIGITAL EGJIP&"’" TION ASSUMES

ANY ERRORS THAT M'AY APPEAR IN THIS DOCUMENT.

NO OR
THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS LRNISPEDI.N)ER
D OR COPIED IN ACCORDANCE WITH THE
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EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
I}IYI.“ ITS SOFTWARE ON EQUIPMENT THAT IS

COFPYRIGHT (C) 1975 DIGITAL EGUIPMENT CORPORATION
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OPERATE

REGUIREMENTS

EGUIPMENT

POP-11 STANDARD COMPUTER

OR11C

BCOSR FOR ERCH DRLIC

STORAGE

2.2.1 THE PROGRAM LORDS INTO 4K OF MEMORY WITH BOOTSTRAP

LOARDING PRCCEDURE
METHOD
RESOLUTE LORDER

STARTING PROCEDURE
CONTROL SWITCH SETTING

STARTING AT SA 200 ALL SWITCHES SHOULD BE
(IF NOT ZERO, BIT O TC 8 WILL BE STRRTING

STARTING ADDRESS OR ADDRESSES

(R) 200 = START OF TEST--FOR NORMAL TESTING
(B) 204 = SPECIAL ENTRANCE --FOR TESTING
(C) 210 = RESTART--FOR STARTING AFTER SHUT

PROGRAM AND/OR OPERATOR ACTION

DOWN OR
VECTOR. )

UNIQUE DR11C
DOIM

LORD PROGRAM INTO MEMORY.
IF THERE 1S NO TTY IN THE SYSTEM
PATCH THE TAGS STPS AND STPB WITH

177570
SET SWITCH REGISTER TO STARTING ADDRESS.
LOAD ADDRESS

S5 START.
'r’ggaomm MILL STAY IN SECTION AND LOOP.
FOR SPECIAL ENTRANCE - SA204
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PRE QLT SET SWITCH REGISTER EQUAL TO CSR RDDRESS CF DRILC
s;e Hﬂt ?i:ﬁguITCh REGISTER EQUAL 7C VECTCR ADDRESS OF DRILIC

SE SWITCH 10 TO ™1™ 70 INMIBIT SEQUENCING TO NEXT DRIIC
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OPERRTING PROCEDURE
OPERARTIONAL SWITCH SETTINGS

S.1.1 AT SA 200 .. THE INSTRUCTION AND LOGIC TEST.
ITH ALL SWITCHES DCWN THE PROGRAM WILL PRINT
QUT ON ERRORS AND CONTINUE IN TEST. _
%/ Ds‘\a' C; RDDRESS VECTOR ADDRESS™ MWILL
BE N OHPLETION OF TESTING ERCH DR11C IF
SWO6 1 DOlvl'l. F SWO6 IS UP THEN NOTHING WILL BE

3 e

S
TED.
INSTERD THERE WILL BE "S™ ON THE DISPLAY LIGHTS
FOR_COUPLE OF SECCNDS AND THEN PROGRAM WILL
HALT AT LOCATION 2S2.
PRESS CONTINUE TO RESTART.)

S.1.2 SKITCH SETTINGS ARE

SdlS =1 OR UP ... HALT ON ERROR

Ski4 = 1 OR UP ... SCOPE LOOP

SWi3 = 1 OR UP ... INMIBIT PRINTOUT

SH12=185LP. .NOTUSED

Skil =1 UP ... INHIBIT ITERATION LOOP

SWi0 = 1 gg UP ... DO NOT RDVANCE TO NEXT DR11C

SW0S = | UP ... INHIBIT PRINTOUT OF DEVICE TESTED.
SWOE = 1 OR UP ...HALT ON END OF PRSS.

SUBROUTINE ABSTRACTS
S.2.1 BEGIN SA 200
S.2.2 SCOPE

THIS SUBROUTINE S _PLACED BETWEEN EACH SUBTEST

amTFESIaﬁTRUCTION S;gsPN H 5115 Oﬂ?acﬂi ERERRTING

IF A SCOPE LOOP IS REQUESTED, IT WILL JuMP TO T
START OF THE swresr THAT THE SCOPE LOOP IS ns-
QUESTED FOR.

$.2.3 HALT
IS A ROUTINE THAT PRINTS-OUT AN ADDRESS THAT TAGS
THE rnu.mc swrssr AND THE INCORRECT DATA AT
n-s TIME OF THE FAILURE, IF THERE IS A TTY.
I7 msosroassnmvmspcaos THE
DETECTED ERROR AND THE PROCESSOR STATUS REGISTER
STARTING AT LOCATION 017400.
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{(S. OPERRTING PROCEDURE CONT'D)

PROGRAM AND/OR OPERATOR ACTION

EITHER A) ONLY IF THERE IS A TTY ---

S.3.1 LORD PROGRAM INTO MEMORY WITH ABSOLUTE LORDER
S.3.2 PRTCH THE TAGS $TPS AND $TPB
KITH 177570 "

§.3.3 LORD ADDRESS 000200

§.3.4 CLEAR CONSOLE SWITCHES

5.3.5 SET SuWi1S=1,SWl1l=1,SKC7=1,SW06=1
S.3.6 PRESS START

IF THERE IS NO ERROR, PROGRAM WILL RUN

FOR A FEW SECONDS, At THE END OF WHICH THERE WILL BE "S”
ON THE DISPLAY LIGHTS FOR COUPLE OF SECONDS AND THEN
PROGRAM WILL HALT AT ADDRESS OR END OF PASS.

HAL ese F
PRESS CONTINUE TO CONTINUE THE PROGRAM
§;q2NY ERROR ENCOUNTERED, PROGRAM WILL HALT AT RDDRESS

TO DETERMINE TYPE OF ERROR:

€.3.7 LOAD ADDRESS 017400

5.3.8 PRESS EXAMINE

CONTENT OF THIS LOCATION IS ---PC+2 OF THE DETECTED ERROR
5.3.9 PRESS EXAMINE \

CONTENT IS --- PROCESSOR STATUS REGISTER

H

T0 TEST IF THERE IS ANY MORE ERROR IN ANY OTHERE TEST:
5.3.10 LOAD ADDRESS 000200

5.3.11 CLEAR CONSOLE SWITCHES

£.3.12 SET SW15=1,SM11=1,SKO7=1,SH0b=1

5.3.13 PRESS START

PROGRAM WILL HALT FOR THE FIRST ERROR THAT WAS JUST OBSERVED
€.3.14 PRESS CONTINUE

e —————— . — — e - it .
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IF THE PROGRAM HALTS AT RDDRESS 3746:

€.3.15 LOAD RDDRESS 017400

S.3.16 PRESS EXAMINE

CONTENT IS THE NEW PC+2 OF THE DETECTEC ERROR
NEXT LOCATION CONTARINS PROCESSOR STATUS REGISTER
STEPS 5.3.10 THROUGH 5.3.16 SHOULD BE REPERTED
FOR ANY FURTHER ERROR.

\

B) IF THERE IS A TTY ---
5.3.1 LORD PROGRAM INTO MEMCRY

§.3.2 DO NOT PATCH ANY WHERE |

5.3.3 CLEAR CONSOLE SWITCHES

5.3.4 PRESS START

PROGRAM WILL TYPE THE DEVICE ADDRESS FOLLOWED BY THE VECTOR
ADDRESS.

THEN IF THERE IS NO ERROR AND IF SWOG IS DOWN,

*/ DEVICE REGISTER VECTOR ADDRESS” WILL BE

» TYPED OUT FOR END OF PARSS. THERE WILL BE "5"

ON THE DISPLAY LIGHTS BEFORE THE TYPE OUT.

IF SWO6 IS UP PROGRAM WILL HALT AT 252 AND

THERE WILL BE NO TYPE OUT.

IF THERE IS ANY ERROR PROGRAM WILL TYPE OUT:

PC+2 OF DETECTED ERROR  PROCESSOR STATUS REGISTER
DEVICE ADDRESS VECTOR ADDRESS. (ALL FOUR IN ONE LINE)
IF SWIS IS UP PROGRAM WILL HALT AT 3746 AFTER TYPE OUT.
PRESS CONTINUE TO CONTINUE THE PROGRAM.

ERRORS
ERROR PRINTOUT
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RRE IN A EOUSRHORD FORMAT. THE IST IS THE PC+2 OF THE

DETECT
REGIST

"

"

ERROR RECOVERY

THE 2ND Is THE PROCESSOR STATUS

. Tae'ano IS DEVICE ADDRESS, THE 4TH IS
VECTOR ADDRESS.

DEPRESS CONTINUE 70 RESTART SECTION
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7.2

RESTRICTIONS

STARTING RESTRICTION
NONE

CPERATIONAL RESTRICTION

THE DR11C MUST HAVE THE BCOBR CARBLE TO RUN
THIS TEST.

NOTE THRT THE DRIIC HRS FLORTING VECTORS:

THE BELOW IS THE ASSIGNMENT OF FLORTING VECTORS, THE RSSIGNED
SEQUENCES ARF:

STARTING AT 300 AND WORKING UPWARD ALL DC11’S WILL BE ASSIGNED.
THEN ANY EXTRA KL11 CALLED FOR (VTOS, vTCe, LCLL)

THEN ANY DP1l CALLED FOR.

THEN ANY DM11 CALLED FOR.

THEN ANY DN11 CALLED FOR.

THEN ANY DM1188 CALLED FOR.

THEN ANY DR1JA CALLED FOR.

THEN ANY DR11C CALLED FOR.

THE DRllﬂ AND DRllC DEVICE ADDRESSES WILL BE ASSIGNED IN THE USER
ARER OF 767776 TO 764000. T

m N o N £ W N »-
$@ & = & % F =8 =

HE ASSIGNMENT OF ADDRESSES WILL START AT
THE HIGH ADDRESS LIHIT AND PROCEED DOWNWARD. USERS AND SPECIAL SYSTEMS
SHOULD START THEIR ASSIGNMENTS OF SPECIAL DEVICES AT THE LOW ADDRESS

LIMIT AND WORK UP. AFTER RSSIGNING ALL DR11R’'S, RSSIGN DR11C’S

767776 10 767770 DR11C %0 :ASSUMING NO DR1IA’S
767766 T0 767760 DR11C 81
76770 TO 767700 . DRI1IC #7

767606 TO 767600 DR11C- 815
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8.1

8.2

MISCELLANEOUS

WHERE RRE HULTIPLE DR1IC OR A SYSTEM AND IT IS DESIRED TQ

TEST ONLY HEM. THIS MAY BE ACHIEVED BY USING THE SPECIAL
STRARTING RDDRESS RND PLACING SWID ON R ONE (UP) TO INHIBIT SEQUENCI!NG

TO THE NEXT DRIIC. SEE 4.3.1.
EXECUTION TIME

FOR EACH DR11C ABOUT 1 MINUTE
UNTESTED LOGIC

SIGM.S TO UEER NOT TESTED:

“INIT* TO THE USER
PROGRAM DESCRIPTION
THIS PROGRAM WHEN STARTED AT 200 CHECKS THE STANDARD DR11-C’S

THE PROGRAM THEN PERFORMES AN INCREMENTAL LOGIC CHECK FOR
THE SELECTED DRIIC.

T4E DATA_REGISTER IS TESTED TO SEE IF “RESET™ CLEARS IT,
AND IF IT WILL HOLD ALL COMBINATIONS OF NUMBERS.

THE READ/WRITE BITS OF THE STATUS REGISTER ARE ALSO TESTED.

BOTH THE “A™ AND "B™ INTERRUPTS ARE TESTED TO SEE IF THEY
INTERRUPT AT THE CORRECT BUS REQUEST LEVEL BR-S.

TIEEIIJWT}ETESTM'/' IS TYPED AND ALSO THE

‘:‘%%E?EE TNTERRUPT VEETOR IS TyBED (T Selecren Vin

SWITCH 9.). THE PROGRAM THEN RETESTS THE UNIT (IF SELECTED
VIA SWITCH 10) OR SCANS TO THE NEXT DR11-C. IF ANOTHER
mmu'-gu Iai iﬂli THE SYSTEM THEN THE PROGRAM RESTRRTS TESTING

AFTER ALL DR11-C’S HAVE BEEN TESTED THE PROGRAM WILL
TYPE /' .AND RESTART TESTING WITH THE INITIAL DR11-C.

IF NO ERRORS OCCUR AND THREE DR11-C'S ARE AVAILABLE
AND SWITCH 9 IS DOWN THE PROGRAM WILL TYPE.
160000 770 #*
157770 1000 *
/57760 1010 #*

ETC.
IF SHITCI;! 9 IS UP THEN

&
%
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IF A POWER FRIL OCCURS THE PROGRAM WILL RESTART AT "START",

10. LISTING
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+GENERAL REGISTER LOGIC TEST
PSW=177776
HLT=104000
SR=177570
CSR=167770
STKPTR=1200
-REGISTER DEFINITIONS
RO=R0
Ri=R]
=R2
R3=R3
R4=RY
RS=RS
=Rb
PC=R?7
: SWITCHES
SW9=1
SW10=2000
SW11=4000
SW13=
SW14=40000
413 .ENABLE RBS, AMA
420 "MCALL .STYPE,.STYPOCT,.STRAP, .EQUAT, . SPOER
355 -MCALL SETUP,.SETUP, .SCATCH
i :53 .SBTTL BRSIC DEFINITIONS
425 - ¥INITIAL ADDRESS OF THE STACK POINTER ¥% 1100 ¥*#
426 001100 STACK=" 1100
427 LEQUIV JERROR :BASIC DEFINITION OF ERROR CALL
428 p§°UIV 10T SCOPE :BASIC DEFINITION OF SCOPE CALL
| 429 177776 777§ :PROCESSOR STATUS WORD
| 430 .EQUIV PS PSW
| 431 177774 grxbgr- 177774 :STACK LIMIT Rﬁué?TE
Ly 177772 : PROGRAM INTER EQUEST REGISTER
| 433 177570 SWR= 177570 *SWITCH REGISTER
:gg 177570 DISPLAY=5WR
436 ; ¥GENERAL PURPOSE REGISTER DEFINITIONS y
437 000000 RO=" %0 ;GENERAL REGISTER
| 428 000001 Rl= %1 sGENERAL REGISTER
. 439 000002 Re= %2 :GENERAL REGISTER
L 44D 000003 R3= %3 s GENERAL REGISTER
L 4y 000004 R4= 4 :GENERAL REGISTER
L4y 000005 RS= %5 ;GENERAL REGISTER
443 000006 Rb= %6 :GENERAL REGISTER
(it 000007 R?7= %7 : GENERAL REGISTER
445 .EQUIV RG,SP :STACK POINTER
446 .EQUIV R7.PC :PROGRAM COUNTER
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448
49 100000
450 040000
451 020000
452 910000
453 004000
Y54 002000
4S5 001000
456 0C0400
457 0002C0
458 000100
459 000040
460 20
461 000010
462 000004
463 000002
4eY 000001
)
456
467
468
469
470
47
472
473
474
475
476
477 100000
478 040000
479 820000
480 10000
48l 00
482
483 001000
424 000400
4gS 000200
466 - 000100
487 000040
488 000020
489 000010
490 00CO04
491 000002
432 000001
432
494
495
456
497
498
499
sCo
S0l

MOl

é?-OCT-?E 15:53 PAGE 13
NITIONS

*“SHITCH REGISTER™ SWITCH DEFINITIONS

SWi1S=" 100000

Sulq-
SW13=
SWle=
SWil=
SW10=
SW09=
SWo8=
SWC7=
SW06=
SWOS=
SWOY=
SKO3=
SK0e=

SW09, SK9
SWO8, SW8

[l l ol l el Ll L L e L o ) .—.H

000000 0D U0 GO DU 00 00 o M) L —
0 0l bl =t Pt = A 4 4 4
) ] ) ] ] ) ) ) e
SSRE2RASES
jenfenlontonlonlonlonlonfonlon)
T 2t Bl 5t D bt bt 0 0 i)
] o] ] ] ] ) ] ) =
O—NwW SN W
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BASIC DEFINITIONS

000004
000010
0001
lﬁ*ﬁl 14
000C20.

C00000
000002

o5

c00016
000022
000000
00002¢
000000
000032
000036

000042

:

o

15-0CT-76 15:53 PAGE 14

NO1

ERBUBLS yoryU” TRAP VECTOR ADBREZTEAND oTHER ERRORS

RESVEC= 10
TBITVEC=14
TRTVEC= 14
BPTVEC= 1M
IOTVEC= 20
PWRVEC= 24
EMTVEC= 30
TRAPVEC=34
TKVEC= &0

PIRGVEC=240
$TN=
$SWR=0

;§$§ERV$D AND ILLEGAL INSTRUCTIONS

: TRACE TRAP

' BREAKPOINT TRAP (BPT)

+ INPUT/QUTPUT TRAP (IOT) #¥SCOPE#*
s POWER_FAIL

‘EMULATOR TRAP (EMT) *#ERROR¥#*

s “TRAP" TRAP

s TTY KEYBOARD VECTOR

; TTY PRINTER VECTOR
; PROGRAM INTERRUPT REGUEST VECTOR
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HHLT
+2
HALT
+c
HAL
+2
HALT
+2
HALT
*e
+2
HALT
+2
HAL
+2
HALT
+2
HAL
+Z
HALT
+2
HALY
+z
HALT
+2
HALT
.42
HALT
.+
HALT
+2
HALT
-z
HAL
+2
HALT
+2
HAL
+2
HAL
+2
HAL
+2
HAL
+2
HAL
+2
HAL
+2
@ﬁT
HeL
HALT
+2

mmmmmmmmnmmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmsmmmmmm e
- el

SRS P L A AT S 2 S S S RS SI TT L

675 000464
6?7

Y
673
Y,
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000636
0006
0006
000644

000E4S
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DODRAR.PL BRSIC DEFINITIONS
784 000034 00Sy4e2 § (RAP
785 000036 000340 . 340
. 000046 .=48
787 00004& 003610 " LONIC
788 000200 .=200
783 (000200 %1 7 001242 IMP 23START!L <INITIAL START
790 000204 137 001358 IMP 285PEC 170 SELECT UNIGUE ADDRESS AND VECTOR
791 000210 000137 001386 IMP J8START :RESTART
792 000250 .=250
793 000250 000000 EOPHLT: HALT : THIS IS AN END OF PASS HALT
794 : NOT AN ERROR HALT.
795 : PRESS CONTINUE TO CONTINUE THE
;9%? ; PROGRAM.
798 000252 000207 RTS PC
533 001200 .=1200
?.3,—_‘, : THIS TABLE CONTRINS INITIAL REGISTER AND VECTOR ADDRESSES
803 001200 167770 RCSR:  CSR
80N 0C1202 167772 CSR+2
80S 001204 167774 CSR+4
80t 001206 167773 CSR+3
| 807 001210 000300 RCSR1: 300
| 808 001212 000302 302
| 3?3 001214 000304 304 i
! Sié " : THIS TRBLE CONTRINS REGISTER AND VECTOR ADDRESSES OF THE DR11-C UNDER TEST /
|
. B13 001216 167770 DRCSR: 167770 :ADDRESS OF DR11-C STATUS REGISTER
. Bl4 001220 167772 DROBUF: 167772 :ADDRESS OF DR QUTPUT BUFFER REG.
. B1S 001222 167774 DRISUF: 167774 *ADDRESS OF DR INPUT BUFFER REG.
: gig 001224 167773 DRBHIO: 167773 HIGH BYTE OF OUTPUT BUFFER REG.
f azg 001226 000300 DRVECA: 300 : INTERRUPT VECTOR OF UNIT UNDER TEST
819 001230 0003C2 DRLVL: 302
| 820 001232 000304 DRVECB: 304 : INTERRUPT VECTOR
| % 001234 000000 XORFLG: O
. 823 001236 000000 COUNT: O - s COUNT LOCATION
| % 001240 000240 PL: 240 :PRIORITY LEVEL
| 001 001200 START1: MOV $STKPTR,R6
= SS? D01 8&% 1272 JSR PC,FIRSt
828 001252 000137 001366 IMP 388 TART
: gg ooiasa 012706 wiano SPEC: ?ov\ ggtgp;g,{kﬁ .
| L )
. B3]l 0f 1§ B; % Jg sptctxz
. B32 001272 013746 000004 FIRST: MOV N4, -(RG)
' B33 001276 012737 001352 000004 MOV $XORA, 384
' B34 001304 012737 000031 177060 MOV . #31,2k177060
.~ B35 001312 012637 000004 MOV (R)+, 3y
83t 001316 012737 177777 001234 MOV -1, JbXORFLG
.~ B37 001324 012701 160000 MOV #1600G3, R}
838 001330 004737 004642 JER PC, 98SPEC]
839 001334 012701 000770 MOV $770,R1
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840 001340 004737 D004e72 ISR PC, J85PEC2
841 001344 104400 TYPE

842 001346 004712 MESS1 _

3 00l 7 RTS PC

§ 0012 XORA: CMP (RB)+, (RB)+

84S 001354 012637 000004 MOV (RE)+ 244

846 001360 D0S037 001234 CLR I8XORFLG

847 001368 000207 RTS PC

g«8 . INITIALIZE ADDRESS AND VECTORS

849 001366 012700 001200 &TART: MOV 8RCSR, RO :GET ADDRESS OF FIRST POSSIBLE DR11-C'S
850 001372 012701 001216 MOV 8DRCSR, R1 .
851 001376 012021 MOV (R0)+, [R1)+ :LORD INITIAL TEST ADDRESSES
85S¢ 001400 0ie02l MOV (RO)+,(R1)+

853 00I402 012021 MOV (RO)+, (R1)+
854 O0OIN0N 012021 MOV (R0)+. (R1)+
855 001406 012021 MOV (RO)+. (R1)+
856 0014I0 012021 MOV (RO)+. (R1)+
857 001412 012021 MOV (RO)+. (R1)+
858 001414 012706 - 001200 RSTART: MOV #STKPIR, RB :SET UP STACK
859 001420 012737 001446 004372 MOV $BEGIN,RETURN  :SET SCOPE RETURN
8&‘3 1426 005037 004370 , CLR J8SCOPEF
8e2 :DOES RESET CLEAR REGISTER?
863 001432 032737 001000 177570 BIT $5W9, J¥SR

864 001440 001002 BNE BEGIN
BES 00INd2 004737 DOYM4I0 JSR PC, 98MOREID
866 001446 01 001216 BEGIN: MOV DRESR, RS :GET ADDRESS OF STATUS REGISTER
867 001452 01 000240 176316 MOV 8240, 9PSU :SET PRIORITY LEVEL B
868 001460 012737 001516 000004 MOV $15, 984 :SET TIME OUT TRAP VECTOR
869 001466 012737 000010 004366 MOV 810 ICOUNT
870 00IN7¥ 012777 177777 177516 MOV #-1 3DROBUF PRESET OUTPUT BUFFER
£71 001502 00000S RESET :CLERR DATA REGISTER
872 001504 017700 177510 MOV JDROBUF , RO :GET RESULT OF RESET
873 001510 001403 BEG 2%
874 001512 104000 HLT :DATA REGISTER NOT CLEAR
€75 001514 D0ON0! BR 2%
876 001516 104000 18: HLT :ERROR! TIMED OUT WHEN REFERENCING DROBUF.
877 001520 012706 001200 28: MOV $STKPTR, SP tRESET STACK POINTER
% 001524 012737 000006 000004 MOV %6, 84 :RESTORE TIME OUT TRAP

880 001 SCOPE

881 m1§§ 8“127:47“lm 004000 004366 MOV $4000, ICOUNT

882 001542 012777 177777 177450 MOV 8-1. 3OROBUF sALL ONES TO REGISTER

883 nggn 017700 177444 MOV 20ROBUF , RO

884 001554 022700 177777 CHP ¢-1,R0

885 001560 001401 BEQ .44

é.lg; 001562 104000 HLT :REG WILL NOT HOLD ONES

g D0ISEM 00D00Y SCOPE .

001566 012737 000010 004366 MOV 210, ICOUNT

890 001574 012777 177777 177416 MOV #-1, JDROBUF

891 001602 00000S RESET :SET DATA TO ALL ONES

832 001604 857" 177412 15T JDRIBUF :SHOULD CLEAR REGISTER

001610 001401 BEQ gt
ng 00lel2 104000 HLT :REG FRILED TO CLEAR
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896 0CI6I14 000004 SCOPE

897 001616 012737 004000 004366 MOV #4000, ICOUNT

838 001624 012777 052525 177366 MOV 852525 . aDROBUF

839 001632 017700 177382 MOV JDROBUF , RO

300 00l1&36 022700 052525 CMP 52525, RO

38,% ggxswe 001401 BEQ .+

30e 1644 104000 HLT :DATA NOT=52525

904 00164 0CO00Y SCOPE

805 N016S0 012777 125252 177342 MOV #125252, JDROBUF

306 gxsss 017700 177336 MOV ADROSUF | RO

907 001662 0-2700 125252 CHP 125252, RO

908 001666 0JI401 BEQ 44

g?g 001670 104C00 HLT :DATA NOT=125252

911 : TEST RELIABILITY OF DR11-C OUTPUT BUFFER REGISTER

912 001672 000004 SCOPE

913 001674 012737 000040 004386 MOV #40, 28 ICOUNT

914 001702 010502 BUFTST: MOV RS, R2 :GET ADDRESS OF DRCSR

91S 001704 005722 TST (R2)+ :R2=ADDRESS OF OUTPUT BUFFER REG.

S16 001706 012703 000401 MOV $401,R3 :LORD CONSTANT

917 001712 012704 000400 18: MOV $256. ,RY :SET COUNT

918 001716 00S000 CLR - RO :PRESET EXPECTED RESULT

919 (001720 &50% CLR (R2) :CLEAR REGISTER

920 001722 2§: ADD R3,R0

921 001724 060312 ADD R3' (R2)

922 001726 gxam CMP (R2),R0

923 001730 001401 BEQ ol

924 001732 104000 HLT

825 001734 005304 DEC RY

926 001736 001371 2%

927 001740 006303 ASL R3

% 001742 001363 ENE 1§

g :TEST THAT BYTE REFERENCE TO DROBUF AFFECT PROPER BYTE ONLY

932 001744 00000Y SCOPE

933 001746 012777 177777 177244 TAG: MOV 8-1, JDROBUF

934 001754 | 177240 CLRB  DROBUF :CLEAR LOW BYTE

935 001760 Ol 177234 MOV aDROBUF , RO

936 001764 022700 177400 CMP £177400. RO

937 001770 001401 BEQ .44

g% 001772 104000 HLT :BYTE LOW FAILED TO CLEAR

240 001774 00000Y SCOPE

S41 001776 012777 177777 177214 MOV #-1, J0ROBUF

942 105077 177214 CLRB  aDRBHIO :CLEAR HIGH BYTE

943 002010 017700 177204 MOV JDROBUF , RO

944 002014 022700 000377 CMP $377,R0

945 001401 BEQ .4

353 002022 104000 HLT sHIGH BYTE CLEAR FAILED

S48 002024 000004 SCOPE

949 002026 005037 002076 CLR 3828

950 002032 012704 002076 MOV $28, RY

95! 002036 00S077 177156 CLR J0ROBUF
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DODRAAR.Pi1 BASIC DEFINITIONS
2 105077 177156 CLRB  QDRBHIO
%5 %835 1855277 177182 18: INCB  3DRBHIO : INCREMENT HIGH BYTE
954 002052 105264 000001 ING 1(RY)
955 (002056 027714 177136 CMP JDROBUF , (R4)
25 Bs6RS 984a% & A
§ 1 HL :HIGH BYTE HAS BAC DATA

958 002066 105764 000001 TSTB  L(RY)
959 (02072 001402 BEQ 3
950 002074 000764 BR 13
961 00207 0000G0 2%: MORD O
962 002100 00000 33: SCOPE
963 :CONTROL STATUS REGISTER (DRCSR) TESTS.
364 (002102 005015 LR (RS)
S5 002104 011500 MOV (RS),RO
966 002106 001401 BEQ . +4
867 002110 104000 HLT
968 002112 012715 000140 MOV #140, 2RS : INTERRUPT ENABLE FOR A+B
£og uoaxés 011500 MOV JRS, RO
970 002120 022700 000140 CMP #1590, RO :ENRBLE BITS
971 002124 00140l BEQ .44
3;32 002126 104000 HLT
974 002130 00000Y SCOPE
975 002132 012727 000010 004366 MOV 10, ICOUNT
976 002140 012715 000I4C MOV 2140, 3RS :SET INTERRUPT ENABLE FLOPS
977 002144 000005 RESET :CLEAR THOSE FLOPS
978 002146 011500 MOV 3RS, RO
979 002150 001401 BEG .44
%’i 002152 104000 HLT :RESET DID NOT CLEAR INTERRUPT ENABLE BITS
982 (002154 000004 SCOPE ,
983 002156 052715 000001 BIS 81, 3RS :SHOULD SET REQG A ALSO
984 002162 021527 000201 CMP aRS, %201
985 (002166 001401 BEG . +4
986 %xgg 104000 HLT
g 172 00s01S CLR 3RS
989 002174 DOOO0M SCOPE
950 002176 gzns 000002 BIS %2, 3RS :SHOULD SET REG B
335 1527 100002 CMP 3RS, 100002

002206 001401 BEQ L +4
993 002210 104000 HLT
g 002212 00S01S CLR 3RS
g% 002214 000004 SCOPE

002216 052737 000340 177776 BIS 340, J4PSW
998 002224 052715 177777 BIS $-1,aRS
999 (002230 022715 100343 CMP #100343, (RS)
1000 002234 001401 BEQ et
1001 % 104000 HLT
1002 042715 000003 BIC $3, 3RS
1003 % 022715 000140 CHP #140, 3RS
1004 001401 BEQ .44
i% 002252 104000 HLT sWRONG BITS SET
1007 002254 (0ODOOM SCOPE
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15-0CT-76 15:53 PAGE 23
DEF INITIONS

000340
000003

004000

000002

0CN00S

177777
176524
176520
177777

17777

004366

176646

176570

004366

176530
176524

MOV
; TEST DATA FROM
MOV

Joe

340, 38PSU
%3, RS

s

' .RESET DIO NOT CLEFR

#4000, ICOUNT

3RS

RS

3RS

.4 .
:BIT O DID NOT SET BIT 7

%2, 3RS

3RS

.44
;BIT 1 DID NOT SET BIT 1S

; TEST ExgggggL TRANSFERS - CABLE MUST BE CONNECTED

JDROBUF
JESIBUF.UDROBUF ; TEST TRANSFER OF ZERO

;NOT EQUAL TO ZERC

DROBUF
aDRIBUF JDROBUF ;MOV ALL ONES

o-x JOROBUF
:NOT ALL ONES
oo
ggk?gﬁgagSROBUF :TEST ALL NUMBERS
agqaonoéur
] :ERROR - CHECK RO FOR GOOD
RO :DROBUF FOR BAD
TST9
JDROBUF
T1STe
85, 38 ICOUNT
gLecx aoguénor CONNECTED)
aonbeur aDRIBUF ;STATIC LINES EQUAL ONES
JDRIBUF RO :DATA REGISTER TO RO
.;il| ,RO

;REG O SHOULD = ALL ONES
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DDDRAR.P11 BASIC DEFINITIONS

1064
1065 :READY BIT ss IN A ONE STATE
1066 002512 000004 SCOPE
1067 002514 012715 000003 MOV 83, 3RS :CSRO AND CSRI
1068 002520 011500 MOV (R8),RO
1069 002522 022700 100203 CMP #100203, RO
1070 %ﬁ 001401 8EQ .44
ig;é 104000 HLT
1073 :CAN WE RAISE INTERUPT "R"
1074 % 000004 SCOPE
1075 052737 000340 177776 BIS 340, J8PSW :LOCK OUT INTERRUPTS
1076 002542 012706 001200 MOV #STKPTR, RE
1 @ 81 70 178452 MOV ngm JDRVECA  ; INTERRUPT RETURN POINTER
10 131’ s: 101 MOV : INTERRUPT ENABLE AND CSRO
1079 002560 177776 CLR aopsﬁ
1080 002564 000240 NOP
1081 % 104000 HLT :NO "A" INTERRUPT
1082 005015 TST4: CLR 3RS
{8533 002572 013777 001230 176426 MOV DRLVL,JDRVECA  ;MOVE .+2 TO "A" INTERRUPT VECTOR
1085 :RAISE INTERRUPT "B"
1086 002600 0ODO0OY4 SCOPE
1087 002602 012706 001200 MOV ISTKPTR R
1088 002606 052737 000340 177776 BIS JuPsu
1089 00261% 012777 002640 176410 MOV nsré JDRVECB
1081 QUSESE OQusr? 00035 177776 Boe oaﬁagspsu % 9 S
’
104 D0SER 00RR4D NOP
1093 002636 104000 HLT sNO B INTERRUPT
i% 002640 (00S015 TSTS:  CLR 3RS
1096 : TEST FOR INTERRUPT FROM DEVICE
1097 002642 013777 001240 176360 MOV SDRLVL
1098 002650 O 000340 177776 BIC 3340 J8PSW : PROCESSOR LEVEL ZERO
1099 002656 mae;% 002710 176342 MOV $TINt1, aDRVECA
110C 002664 012706 001200 MOV #STKPTR, RE :STACK POINTER
1101 002670 042777 000100 176320 BIC $100, JDRCSR :CLEAR INTERRUPT ENABLE
1102 002676 052777 000101 176312 BIS 101, SDRCSR :SET INTERRUPT ENABLE-AND CSRO
1103 002704 000240 NOP
1104 002706 104000 HLT :NO DEVICE INTERRUPT OCCURED
ﬂ% 002710 000004 TINTL1: SCOPE
1107 _ ~ ;TEST FOR_INTERRUPT FROM THE DEVICE
1108 002712 042737 000340 177776 BIC 8340, J8PSW
1109 002720 37 000040 177776 BIS $040. 38PSW :SET TO PRIORITY LEVEL 1
1110 002726 012777 002760 176272 MOV $TINT2,3DRVECA ; INTERRUPT VECTOR nooazss
1111 002734 012706 001200 MOV $STKPTR, Re ser UP STACK POINTER
1112 002740 042777 000100 176250 BIC $100, aohcsn g NTERRUPT ENABLE
1113 002746 052777 000101 176242 BIS 101, JDRCSR se INTERRUPT ENABLE-AND CSRO
1114 002754 000240 NOP
iﬁg 002756 104000 HLT :NO DEVICE INTERRUPT OCCURED
1117 002760 (000004 TINT2: SCOPE
1118 002762 042737 000340 177776 BIC $340, J4PSW
1119 002770 052737 000100 177776 BIS #100. 94PSK :SET TO PRIORITY LEVEL 2
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CODRAR.P11 BRSIC DEFINITIONS

1120 002776 012777 003030 176222 MOV $TINT3 aonvscn : INTERRUPT vscroa noonzss
“Sé %m g&m 001200 MOV #STKPTR,R :SET UP STACK POINTER

11 10 5777 000100 176200 BIC 2100, "okcsa :CLEAR INTERRUPT ENABLE

ug 8385& 777 000101 176172 BIS 2101 JDRCSR :SET INTERRUPT ENABLE-AND CSRO

11 0 NOP

ﬁg 003026 104000 HLT :NO DEVICE INTERRUPT OCCURE?

1127 003030 000004 TINT3: SCOPE

1128 : TEST ron xmsnnupr FROM THE DEVICE

1129 003032 042737 000340 177776 #340, J#PSW

1130 003040 37 000140 177776 axs $140. 9#PSW :SET TO PRIORITY LEVEL 3

1131 003046 012777 003100 176152 MOV #TINYY QDRVECA ; INTERRUPT VECTOR ADDRESS

1132 003054 012706 001200 MOV $STKPTR, RB *SET UP STACK POINTER

1133 003060 042777 000100 176130 BIC #100, 3DRCSR :CLEAR INTERRUPT ENABLE

1134 003066 052777 000101 176122 BIS 101, JDRCSR :SET INTERRUPT ENABLE-AND CSRO

Has 0030 umn o ﬂLOFT’ NO DEVICE INTERRUPT OCCURED

ﬁ% % ﬂmm TINTY: SCOPE »

1139 3 TEST FOR_INTERRUPT FROM DEVICE

1140 003102 042737 000340 177776 BIC uaqu,aopsu

1141 003110 0S2737 000200 177776 BIS J8PSU :RAISE PROCESSOR PRIORITY TO LEVEL 4
1142 003116 012777 03160 176102 MOV mn’rs JDRVECA ;IN CASE OF INTERRUPT

1143 003124 012706 001200 MOV #STKPTR, R :SET STACK POINTER

1144 003130 042777 0001C0 176060 BIC $100, aokcsn :CLEAR INTERRUPT ENABLE

1145 003136 052777 000101 176052 BIS 101, JDRCSR :SET INTERRUPT ENABLE AND CSRO

1146 003144 000240 NOP :LET INTERRUPT OCCUR

1147 003146 042777 000100 176042 BIC #100, JDRCSR

1148 003154 000240 NOP

1149 (003156 104000 HLT :NO DEVICE INTERRUPT OCCURED

}{E? 003160 000004 TINTS: SCOPE

1152 : TEST FOR NO xmmupr FROM DEVICE mmuesr PROCESSOR PRIORITY)

1183 003162 052737 000340 177776 BIS 340, J$PSW :RAISE PROCESSOR PRIORITY TO HIGHEST LEVEL
1154 003170 012777 003230 176030 MOV mn’rs aDRVECA ;IN CASE OF INTERRUPT

1155 003176 012706 001200 MOV $STKPTR, R6 :SET STACK POINTER

1156 003202 042777 000100 176006 BIC #100, 3DRCSR :CLEAR INTERRUPT ENRBLE

1157 003210 052777 000101 176000 BIS #101, IDRCSR

1158 003216 000240 NOP

1159 003220 042777 000100 175770 BIC #100, JDRCSR

1160 003226 000M01 BR L+ :WITH NO INTERRUPT, BRANCH OVER HALT
1161 003230 104000 TINTE: HLT : INTERRUPT OCCURED'

ﬁgaa 003232 SCOPE

1164 :TEST FOR NO INTERRUPT FROM DEVICE

1165 003234 042737 000340 177776 BIC #340, J4PSW

1166 003242 052737 000240 177776 BIS $240, I#PSW :RAISE PROCESSOR PRIORITY TO LEVEL S
1167 003250 81 -4- 175750 MOV nqrm JDRVECA ;gu CASE OF IN ;Rnup

1168 003286 15;05: 001 MOV $STKPTR, Rb ET STACK POINTER

1169 003262 042777 000100 175726 BIC #100, DRCSR :CLEAR INTERRUPT ENABLE

H;IIJ 003270 000101 175720 ggg #101, JDRCSR :SET INTERRUPT ENABLE AND CSRO

1172 @ 042777 000100 175710 BIC #100, JDRCSR :DON’T LEAVE IT SET

1173 000401 BR .44 :WITH NO INTERRUPT, BRANCH OVER HALT
1174 003310 104000 TINTZ: HLT : INTERRUPT OCCURED’

1175 003312 000004 SCOPE

e ———— e
)
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BRSIC DEFINITIONS

000340
000390
861300
000100

000101
000100

001230
175620
003750
0000se
000062

001414
000010
003554

001216

001414
001000
000057
001276

001272
001264

177776
177776
175670

175646
175640
175632

175624

177570

177570

Go0004

177570
001304

MO2

; TEST FOR_NO INTERR T FROH DEVICE
BIC HP

313 :?Oﬂ*a'gsuvscn
v aHPTRRE
BIC oloo aohcsn
BIS 8101, IDRCSR
BIC 100, JORCSR
NOP
BR .44
TINT8: HLT
SCOPE
MOV DRLVL , DRVECA
CLR JORVECA
-END OF TEST ROUTINE
END: MOV R2, SAVR2
MOV R3 SAVR3
MOV 'k R2
MOV #50. ,R3
28: RESET
DEC R3
BNE s
BIT #5106, SKR
BEQ 1§
JSR PC,EOPHLT
18: TYPE R2
MOV 8AVR2,R2
MOV SAVR3.R3
BIT #SW10. 4SR
BEQ 3
IMP $RSTART
:STEP TO NEXT DR11-C
43: MOV #10,R0
MOV 855’ 984
SUB RO, RS
ST (RS)
MOV $DRCSR, RS
SUS RO, (RS)+
SUB RO, (RS)+
SUB RO, (R5)+
SUB RO, (RS)+
ADD RO, (RS)+
ADD RO, (RS)+
ADD RO, (RS)+
IMP JSRSTART
BIT #SW3, ISR
BNE
5§: MOV a'/ 3$TPB
£s: TST8 ﬁs
BPL
CLR asrpa
7%: TSTB  QJ$TPS
BPL 73

RQISE PROCESSOR PRIORITY TO LEVEL &

éET S?ECK PslﬂsER

sCLEAR INTERRUPT ENABLE
SET INTERRUPT ENARBLE-AND CSRO
T LEAVE IT SET

HITH NO_INTERRUPT, BRANCH OVER HALT
: INTERRUPT OCCURED'

;FOR FALSE INTERRUPT

;LOOP ON SELECTED DR?
;REPERT TEST ON DR11C SELECTED

; STEPPING CONSTANT

:SET TIME OUT TRAP

+STEP TO NEXT DR11-C_RDDRESS
sWILL_TIME OUT IF NOT AVAILABLE
;SET TABLE POINTER

;RESTRART TEST USING NEXT DR11-C

;TYPE ' /°
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00C240
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033727
001401
000C02
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BRSIC DEFINITIONS

00042

001366

177570

0174C0
017402

004747
017400

004752
017402

Co4752
001216

00122¢

004747
177570

020000

B0ue2e

004230

8s:

LOGIC:

END1:

MOV
BEQ
JSR
NOP
NOP
NOP
NOP
JMP

NO2

8842 ,RO
NDI
PC, (RD)

JUSTART

;ENTERED WITH SYSTEM TRAP CALL (HLT)

HLT:

SAVRE:
SAVR3:
SAVRY:

PRTAB:

WRITL:

sPRINT OgT THE ERROR _PC_AND STRTU REGISTE

IT SR, #SWI3
SEQ L+

RTI

MOV (B)+, SAVPC
MOV (6)+, SAVCC
CHP -(5) 'S (B)
TYPE RLF
MOV SQVPC,-(SP)
TYPOS

.BYTE &

BYTE O
TYPE MSPACE
MOV SAVCC, - (SP)
TYPOS

.BYTE &

BYIE O
TYPE MSPACE
MOV ORCSR, -(SP)
TYPOS

.BYTE &

.BYTE O
TYPE MSPACE
MOV DRVECA, -(SP)
TYPOS

.BYTE &

‘BYTE O
TYPE MCRLF
ST ;]
BPL o +q
HALT
RTI
0
0
0
CLR BINCT
CLR WGTCT
MOV $LIST,.RY
MOV 85, RSENT
MOV 87, SEVEN
MOV 81, DECML
TSTB  28tPsS
?PL WAIT1

ST R2

MINUS

OR INHIBIT PRINT OUT
ennncu T0 PRINT
: INHIBIT, RETURN TO MAIN STREAM
:PC OF FAILING ROUTINE

:CC OF ERROR CONDITION
*REPOSITION THE STACK

;SAVE SAVPC FOR TYPEOUT
160 TYPE--OCTAL ASCII

s TYPE & DIGITS

s SUPPRESS LERDING ZEROS

;SAVE SAVCC FOR TYPEOUT
:G0_TYPE--OCTAL ASCII

i TYPE & DIGITS
:SUPPRESS LERDING ZEROS

; SAVE DRCSR FOR TYPEOUT
:GO_TYPE--OCTAL ASCII
:TYPE & DIGITS
:SUPPRESS LERDING ZEROS

; SAVE DRVECAR FOR TYPEOUT
:G0 TYPE--OCTRL RSCII

s TYPE & DIGITS

: SUPPRESS LERDING ZEROS

;HALT ON_ERROR SET
:RETURN TC MAIN STREAM

;GET LIST RDDRESS

;NEG SIGN PRINT |

——— — . — —
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g
S

3958
PR

SRIN.

DDDRAR.P1I
1288
i: 3 gg:gg&
1
1
1294 004080
1295
i
1298 00M100
1299 DONION
1300 OON106
1301 OONIIN
1 004152
1 0041
2 B
1 lag
1 19
1308 1S0
1309 OONISHE
1310 004160
131 162
131 164
1313 172
1314 DON176
1315
131
131 lg
1318 1
1319 14
1320
1321
1322
1323
1324
{325
1352
1328
1329
*gg? 0042494
i B
159
135 Douoes
1336
1337
1338
1339
1340
1341
1342
1343

8
8

MRCYLL 2?(?3§

912777

BRSI
i
l
gg%
1

0

e

tyer

8
-~
JY 3

(=]
—

B

|l ™ |
N

144
140

N =

JUUUULU
=y
UUUUUL

i B

S

11

SR8
<%

(o= ]

L

§
n

3

004232

004234
004230

004236

177570

MINUS: MOV 8261,38TPB
Stk v BVLEL
CoM "?SOOLE
8I¢C TOODLE, R3
BEQ WRTOC
MKNUM:  ROD DECML, WGTCT
INC INCT
CMP WGTCT,R3
BNE MKNUM
KRTOC: ADD 8260, BINCT
MOV BINCY, (4)+
RDD SEVEN, DECML
CLR NGTCT
CLR BINCT
DEC ASCNT
BEQ XLIST
MOV 83,R3
MORDC: RADD SEVEN, SEVEN
DEC k]
BNE MOADD
8] STAR
XLIST: MOV 85, ASCNT
WAIT2: T1STB  a8tPS
MOV "?Heasm
DEC ascnt
BEG HDF HM
NAIT2
HOFHM: TSTB 3$TPS
8PL .=
RTS R?
TOODLE: O
SEVEN: O
DECML: 0
WGTCT: O
BINCT:
ASCNT:
LIST:
0
:
-SCOPE LOOP
gl
INP TURN
:SCOPE OR/AND ITERATION
"SCOPE: BIT #5114, SR
ﬁ SCOPEB
S J8XORFLG
BPL 18
MOV 84, -(RB)

;POS SIGN PRINT O

:FINISH PRINTING GET NXT NUM

;HERD FOR HOME

ROUT%EE ENTERED BY USER TRAP

;REPOSITION THE STRCK
; SCOPE RETURN

LOOP FOR EACH TEST 4000 TIMES

; TEST SR FOR SCOPE
; YES SCOPE




.MRIN.
ODDRAR.

13

13'4?
1348

B R N R B R L 4 e P B

MaCYil a7(732)
Pil

Iy

i Soiedoiss 3&’3

;

o

<y

} SRR b

§

3 5

o

TR

—

o= Ll = ] = L= Lt

fem B

E

15-0CT-7& 15:53 PRGE 29
BASIC DEFINITIONS

MUV

cHP
MOV

C03

8XOR, 284

031531177050

8SW1 sa NO - TEST FOR ITERATION

SCOPEA ,zmmn ITERATION

scoper,xcoum

SCOPEG :EXIT = DONE

SCOPEF mcnsr:m COUNT

SCOPEB :LOOP SOME MORE

SCOPEF Ct.sm COUNT

JR6, RETURN SAVE SCOPE RETURN POINTER

: :RETURN INLINE-NEXT TEST

:COUNT LOCATION FOR ITERATION LOOP
:ADDRESS OF LAST TEST

200

(R6)+,(RE)+

(RE)+ aﬂ

BR SC
; PRINT DEVICE RDDRESS AND VECT

MOREID: MOV 8240, 3STPB

ST aSTPS

BPL -4

MOV J80RCSR, R2

JSR R7,PRTAS8

MOV 8240, 3$TPB

TSTB  ISTPS

8oL =4

MOV DRVECA, R2

JSR R7,PRTAB

MOV 8215, 3STPB

1STB P8

Rov 212,387

TSTB *Ps

BPL -4

CLR 3$TPB

1518 3£PS

gﬂ‘. R? :BACK TO PRINT
ENTER HERE FOR POWER FAIL

MOV RO, -(6) :SAVE REGISTER OR STACK

MOV RL,=(B) WHEN POMERING DOWN

MOV R2.-(b)

MOV R3,-(B)

MOV RY.-(6)

MOV RS, =(b)

MOV g,-m

MOV 38SAVRE :STORE STRCK POSITION

MOV SRESTAR, 9%y

HALT sHALT ON POWER DOWN
SAVRE: 0 sSTACK IS SAVED HERE
RESTAR: MOV SAVRE, RE *RESTORE REGISTER OFF STRCK
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DDDRAA. P BASIC DEFINITIONS
1400 004S66 012637 000024 MUV (B)+,24 cWHEN POWERING UP
“35 m 012605 MOV (6)+.RS
1905 Ooudre O1se03 B 49432
1404 OO4E Sxasna MOV (B)+.R2
1408 cmsg gxesm MOV (B)+. Rl
1406 O00460N 012600 MOV (6)+ RO
i:% O04&06 000137 001414 IMP JsRstarT
{:?3 :ENTER HERE FOR UNIQUE SELECTION OF DRI1IC
1411 DOY612 000000 SPECO: HALT :PLACE ADDRESS OF DR11-C CONTROL STATUS
iiti% e a0 863701 6073339 ?8,‘;’ gc aispsu
faie Soees 854030 3 HALT
1415 004626 013701 177570 MOV J8SR. Rl
1416 004632 00N737 004672 ISR PC a&spsca
ii:ié D0%636 000137 001366 IMP 88TAR
1419 0OY&M2 012700 001200 GPECL: MOV 8RCSR, RO :SET TABLE ADDRESS
1420 m%gm 010120 MOV R1, (RO)+ :LORD mro TABLE STARTING AT RCSR
| lash Do6150 |DooCeE Ny AL ROy i STEP 10 ADDRESS OF DROUTBLF
I 1423 %@ me%m 000002 ADD 82 Rl srsp ¥o mEngorommur
| 1424 D062 010120 MOV Rl (RO)+ :LOAD INTO TABLE
1425 004664 005301 DEC R1 :FORM ADDRESS OF DROUTBUF+1
| 1426 DO46bb 010120 MOV R1, (RO)+ :LOAD INTO TRBLE
. i;tg 004670 000207 RTS PC
1429 004672 012700 001210 SPEC2: MOV SRCSR1, RO
' 1430 004676 010120 MOV Rl (ROJ+ :LOAD INTO TABLE
. 1431 0ON700 005721 TST (Rl)+
1432 004702 010120 MOV R1, (RO)+
1433 004708 00S721 ST (Rl)+
1434 004706 010120 MOV Rl, (RO)+
, 1435 00N710 000207 RTS
1436
s
| 1439 %712 15 %s& 1256 MESSI: .RSCIZ <15><12>'YOU ARE ON AN XOR TESTER'<15>¢12>
1440 7e0 051101 1 7117
1441 004726 040440 020116 047530
1442 004734 020122 042524 052123
1443 008742 0S110S 00SOIS 000
1444 DOY7Y7 015 000012 MCRLF: .ASCIZ «1S)¢12
mss nuu?sananoqguoomo nsE;Pvgge: R8CIZ /7
i::g ; 3 FRE LR P RETEREPRRP SR L LT RS PRRR PSRV PR PR UFRALR P IRA S 2R R A2 422202
i:g .SBTTL TYPE ROUTINE
141 : #ROUTINE TO TYPE nsc 2 rcssacc rtssacc MUST rsmmrs WITH A C BYTE.
1452 mg OUTINE Wl ssr Numsn CHRRACTERS AFTER A LINE FEED.
1453 k’&u ONTOINS THE cmmc ER T0 BE USED AS THE FILLER CHARACTER.
1454 ;morza. SFIL s CONTRINS 75 NUMBER OF FILLER CHARACTERS REQUIRED.
1485 : ¥NOTE3: SFILLC CONTRINS THE CHARACTER TO FILL AFTER.

- eim - e - —



MRIN,
ODDRAR.

1500
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MRCYLL 27(732)

Pil TYPE QO

R

R

B
8
&

Egr-
&

-
1
i

- -
v
U
-
X

o |
VO AR

B
——_

8

005073

000002

00S07e
00S070
000001

000012
0000C2 COCO04

:83 PRGE 31
lCﬁ

L YPE

:#0R

o TYPE

;* MESARDR

*2) USINUV

;l JSR

H MESADDR

§TYPE: TSTB
BPL
HALT
3R

18 MOV
MOV

28 MOVB
BNE
TST
MOV

38: ADD
RTI

<43 JSR

Ss: CMPB
BNE
MOV

6s: DECB
BLY
JSR
B8R

7’: TSld
BPL
MOVB
RTS

$TPS:  177SBM

STPB: 177566

SNULL :

SFILLS BYTE

STerLG: -BYIE

EO3

#l) USI?G R TRAP INSTSUC*ILN

,MESAD

JSR INSTRUCT'ON

PS,-(SP)
PC,STYPE

STPFLG
1§ 1

33

RO, -(SP)
tsP),R

(ROY+, -1

43

(SP)+

(SP)+ RO

82, (SP)

0
&)

SFtLLC.(SP)o
28

$NULL, -(SP)
1(SP)

1

PC,78

&S

ggrPs
2(SP),8TPB
PC

62

:MESAOR 1S FIRST ACORESS OF AN ASCIZ STRING

; PUSH PROCESSOR STATUS WCRD ON THE STRLK
ALL _TYPE ROUTINE

;FIRST RDRESS OF MESSAGE

;1S THERE R TERMINAL?

F Y

ES
VEHERE IF NO TERMINAL

'WCTU

-e
-

g

SS_OF ASCIZ STRING
¢ TER TO BE TYPED ONTO STACK
IF IT ISN'T THE TERMINATOR
TERMINATOR POP IT OFF THE STACK

NHSMBMTD

Eﬁngﬂﬂﬁs "NEEDED

A NULL NEED TO BE TYPED?
F _NO--Gu POP THE NULL OFF OF STACK
YPE A NULL

WO WO VOO BN B WIS B EE BE R e BB W

C8%

OOP
;HﬂIT UNTIL PRINTER IS RERDY
;LOAD CHAR TO BE TYPED INTO DATAR REG.

; JTY PRINTER STAT REG RDORE
sTTY PRINTER BUF

coumgg K E&ﬁ”&a’%‘ﬁ&“&%‘% QuIRED

RT FIL RAFTER A FEED"
INAL VﬂILRBLE' FLAG (B T<07>'I =YES)

!Ill!ll’liilill!li!!ll!li&i!!!Iliilii!illil!!!lilil!!il!i*illll

.SBTTL BINARY TO OCTAL (RSCII) AND TYPE

lgEEPOS-'-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TC TYPE

:i MOV

,i TYPOS
i .BYTE
i ¥ .BYTE
D
‘¥

NUM, -(SP)

N
M

;NUMBER TO_BE TYPED
:CALL_FOR TYPEQUT
g:i 53 8 FOR NUMBER OF DIGITS TO TYPE
1'TYPE LERDING ZEROS
=SUPPRESS LERDING ZEROS




RIN,

opopcp-csp-op-sp—sp.a

Ui
O £ W

it

ARATHRERNS

S

MRCYLL 27{732)
DDDRAR.PLI

EEEeEEEBREED
Ty

Eed

7
R

et

B
38

&

8
8

&

e
e
ﬁb
~

&

®

~

i

005321

005317
000012

005320
177770

314
314
005316

B

:S3_ PRGE SE
RAND TYP

R

s #STYPON----ENTER HERE 70 TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
:#¥$TYPOS OR STYPOC
; ¥CAL
;l
#
- ¥

.
’
’

NUM, - (SP)

FO3

;NUMBER TC_BE TYPED
;CALL FOR TYPEOUT

; ¥3TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

$TYPOC:
STYPON:

18:
c3:

33:

4$:
cs:

?S:

6S:

*CALL

NUM, - (SP) :NUMBER TO BE TYPED

:CALL FOR TYPEOUT
A(SP),-(5P) :PICKUP THE MODE
1(5P) SOFILL :LORD ZERO FILL SWITCH
(SP)+ SOMODE+! :NUMBER OF DIGITS TO TYPE
}?qﬁ%ﬁ’ :ADJUST RETURN ARDDRESS
81,S0FILL :SET THE ZERO FILL SWITCH
86, SOMODE +1 :SET FOR SIX(6) DIGITS
85, SOCNT :SET THE ITERATION COUNT
R3.-(SP) :SAVE R3
RY,-(SP) ;SAVE R4
RS’ -(SP) :SAVE RS
agﬁooe+1,nq :GET THE NUMBER OF DIGITS TO TYPE

JRY :SUBTRACT IT FOR MAX. ALLOKED

RY’ $OMODE :SAVE IT FOR USE
SOFILL,RY iGET THE_ZERO FILL SWITCH
12:SP) RS :PICKUP THE INPUT NUMBER
R3 :CLEAR THE OUTPUT WORD
RS :ROTATE MSB INTO “C*
33 G0 DO MSB
sg :FORM THIS DIGIT
RS
RS,R3
R3 :GET LS4 OF THIS DIGIT
SOMODE :TYPE 1.IS DIGIT?
7% ;BR_IF NO
$177770,R3 :GET RID OF JUNK
48 :TEST FOR O
RY s SUPPRESS THIS 0?
c§ :BR IF YES
RY :DON’ T SUPPRESS ANYMORE 0’
$'0,R3 :MAKE THIS DIGIT ASCII
8’ .R3 :MAKE ASCII IF NOT ALRERDY
R3, 8% :SAVE FOR TYPING
8 :G0 TYPE THIS DIGIT
$OCNT : COUNT a&é
2§ :BR IF MORE TO DO
6§ :BR IF DONE
RY  INSURE LAST DIGIT ISN'T A BLANK
2% : GO 90 THE LAST DIGIT
(SP)+,RS ;RESTORE
(SP)+. RY :RESTORE RY
(SP)+.R2 *RESTORE R3




GO3
650390 pTc Y CEiRARY T8 0CTAL. TRSETE) RND ToRE°

00S302 016666 000002 COOOOH MOV 'EP),H(SPi ;SET THE STACK FOR RETURNING

1569 §§§§}g 868§é§ g?¥ %é )+, (SP)
ig;? 1 gs: .BYTE § S?ORQGE FCR RSCII DIGIT

RMINRT Fgg TYP ROUTINE

1 3] .BYT
E;S %12 388 §OCNT: EYTE OCTAL DIGIT COUNTE
157~| 00S317 000 §OFILL: .BYTE O zeno FILL SWITCH
1575 005320 000000 SOMODE: 0 :NUMBER OF omns TO TYPE
{gzg ii!liiil*i!*li*!*l*lii***ii***iiiiii*iil!!*iill!**iiiiiiiili*i*
{
is% .SBTTL POKER DOWN AND UP ROUTINES
1886 -POWER DOWN ROUTINE
1581 005322 012737 005444 000024 $PWRDN: MOV $SILLUP, 98PWRVEC ssr ron FAST UP
1582 005330 012737 000340 000028 MoV 4340 28PWRVEC+2 PRIO: 7
1583 005336 010046 MOV -1sp) PUSH RO ON STACK
1584 00S340 010146 MOV Rl,-(SP) :PUSH Rl ON STACK
1585 (00S342 010246 MOV R2,-(5P) :PUSH R2 ON STACK
1586 005344 010346 MOV R3,-(SP) :PUSH R3 ON STACK
1587 00S346 010446 MOV RY,-(SP) :PUSH R4 ON STACK
1588 00S3S0 010546 MOV RS, -(5P) :PUSH RS ON STACK
1589 005352 010637 0OS4S0 MOV SP’ $SAVRE :SAVE SP
1590 00S3S6 012737 005370 000024 MOV #$PURUP, 98PURVEC ‘SET UP VECTOR
1S3] 00S3t4 000OCD HALT
}E% 005366 000776 BR -2 :HANG UP
| 1594 -POMER UP ROUTINE
| 1595 [00S370 013706 0O0S4SO §PURUP: MOV $SAVRE, SP :GET SP
| 1595 005374 00S037 005450 CLR §SAVRE WAIT LOOP FOR THE TTY
| 1597 0DOS400 005237 005450 1§: INC §SAVRE WAIT FOR THE INC
| 1538 D0OS4OM 001375 | BNE 18 :0F WORD
| 1599 DOS406 012605 MOV (SP)+,RS :POP STACK INTO RS
| 1600 0OS410 012604 MOV (5P)+.RY *POP STACK INTO RY
| 1801 0OS412 012603 MOV (SP)+.R3 :POP STACK INTO R3
1602 00SMI4 012602 MOV (SP)+.R2 :POP STACK INTO R2
{1603 005416 012601 MOV (SP)+.RI :POP STACK INTO .l
| 1504 DOS420 012600 MOV (SP)+'RO :POP STARCK INTO RO
1605 mg 012737 005322 000024 MOV cspmbn J$PURVEC SET up THE POWER DOWN VECTOR
' 1606 00S430 012737 000340 00002¢ MOV 8340, J8PURVEC+2 PRIO: 7
| 1607 005436 104400 0O0SYS2 TYPE ,spoﬁen Pouea FAIL MESSAGE
. 1608 00S442 00000E RTI :
| 1609 0OS444 000000 SILLUP: HALT ; THE_POWER UP_SEQUENCE WAS STARTED
' 1610 00Sw46 000776 BR -2 : BEFORE THE POWER DOWN WAS COMPLETE
1611 00S4S0 000000 $SAVRG: 0 :PUT THE SP HERE
1612 005452 (00S01S 047520 042527 SPOMWER: .RSCIZ <15)<12>"POWER"
: 005460 000122

.EVEN
o RERRRRRERERRRERREEEEEEEEFRRERRREREERRREREEREREFREERXERERBERRE RS

.SBTTL TRAP DECODER

; #THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP" INSTRUCTION

s #AND U HEEDé INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
s%0F T SIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
;%GO TO THAT ROUTINE.

e Pt P Bt Pt Pt P
(o aloalealepds als ol ol
Bt s Pt Pt Pt et P
OO LW

9 Ve pa pe
SR
WM
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Bans

:

00ss510

017400
017402

MRCYLl 27(732)
RAP DECODER

TRAP

HO3

15-0CT-76 15:53 PAGE 34

000002

0C550e

STRAP: MUV RO, -(SP)
MOV 2(5P) RO
ST -(RD)
MOVB  (RO).RO
MOV §TRPAD(RD),RO
RTS RO

.SBTTL TRAP TARBLE

; SAVE _RO
GET TRAP ACDRESS
s BACKUP BY 2
sGET RIGHT BYTE OF TRAP
s INDEX TO TRBLE
:GO TO ROUTINE

;¥THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED

;¥BY THE “TRAP® INSTRUCTION.

; ROUTINE

$ TRPAD:
STYPE : CALL=TYPE
$TYPOC :CALL=TYPOC
§TYPOS :CALL=TYPOS
$TYPON :CALL=TYPON
.=017400

SAVPC: .WORD O
SAVCC: .WORD O
.END

TRAP+0(104400) TTY TYPEOUT ROUTINE

TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING
TRAP+4(104404) TYPE OCTAL NUMBER (NO LERDING ZE
TRAP+6 (104406} TYPE OCTAL NUMBER (RS PER LAST C




MRIN.
DDDRAR.PLL
ASCNT 004236
BEGIN DO0l446
BINCT 004234
BITO = 00000!
8IT00 = 000CO1
BITO1 = 000002
81702 = 000004
g%}g& = 000C10
BITOS = DOOONC
BIT06 = 000100
BITO? = 000200
BITO8 = 000400
BITOS = 0C1000
BIT! = DO0OO02
BITi0 = 002000
BIT11l = DOY000
BITl2 = 010000
BIT13 = 020000
BITIN = DO40000
BIT1S = 100000
BiTe = 000004
BIT3 = 000010
BITY = 000020
BITS = 00OOMNO
BiTe = 000100
BIT? = 000200
BITB = DOOMNOO
U B
BUFT! 1702
| COUN?T 1236
i CSR = 167770
| DECML 004230
i DISPLR= 177570
| DRBHIO 001224
| DRCSR 001216
| DRIBUF 001222
| DRLVL 001230
I DROBUF (00le220
. DRVECA 001226
| DRVECB 001232
i EMTVEC= 000030
! T
! = D0000H
: FIRST 001272
' GNS = EEEEEE
' HDFHM 004214
104

MRCY1l a7(732)

1281%
859

1278%
S0cs
4928
49l1s
490s
489
488s
Y878
“ebe
48S5s
4844
4838
SO1s
4828
48is
4808
4798
4784
N778
S00s
499%
4984
4978
45t
4G<s

15-0CT-76 15:53

1305%
264
1297%

803
1296

Quzs
850
1156#%

1
B70%
943

1059

1077%

1373
1089#

1239

1203
830

1641

iy

986

PAGE 36
CROSS REFERENCE TABLE -- USER SYMBOLS

1312#
BEES
1300+

804

g32#
le42

876
993

31E#*
358
301

[ -

80S
13248

953%
1101%
1159%
1038
1190

BB2*

958

1099

1643

886
1001

13278
1304#*

806

——
@ Qe
o] o
W N
>

1031#%
1110%

894
1008

103

13cE8

902
1013

909
1021

924
1027

338
1034

346
1041

957
10S0

11494%
1260

934#
1048

1190#

967
1063

1145%
1368

935
1053%
1191%

972
1071




LIRIN, MRCYLL 27(732)

ODDDRAAR.P11L
ICOUNT 004366
I0TVEC= 000020
LIST 004240
LO&EE 003kl
MC 00474
MESS]1 DOM712
MINUS DO4C36
MKNUM 004066
MORDD 0O41SC
MOREID OO4410
MSPRCE 004752
PC =%000007
PFRIL  DO4S24
PIRQ = 177772
PIRQVE= 000240
PL 001240
PRTRB 003756
PS = 177776
PSU = 177776
PWRVEC= 000024
RCSR 001200
RCSRI 001210

0
[
l{‘
Poa

=%000002
=%003003

=%00000S

a2 833

f FE =7000006

R7  =%000007
SAvCC 017402
SAVPC 017400

1093
8Bl*

13284

15-0CT-76 15:53 PRGE 37
CROSS REFERENCE TRBLE -- USER SYMBOLS

1104
BB

14448

1118
B97»

14458
B27#
1481#

830#
1488%

1008%
1141%
1605#

JO3

1136
§75%

B838#
1493%

1075#
1153%
1606%

o -

R SRABHR
o T - TN
i M e

. -

n

e
"«

l

1602#%
PR7%
1541 %

840*

1079#
1165%

854
1060*
1232%
1473

852
1423%

922
1195
1547%

95S
1563#%

968#%
1003
1094#%
1534

835
1181#%
1384#%

BY3*

1088*
1166#*

86S#

1098*
1179%

857

943%
1069
14906%
1478%

BS5#
1426

1204

1206#%
1556#%

1392
1600%

978
1017%
1215
1544#

858*
1346

13568

1203*

B872%
245
1211%
1419%

1583

856#%
1430

1205%

1291#%
1557%

1402%

983%
1018%
1216*
1545%

1076#
1354

1234%

1109#

883

1413%

1118%

1216
1422%
1624

1383
1432

1292

1298
1567%

1535#

987 %
1024*
1218%
1547

1100#%
1362
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38

CROSS REFERENCE TABLE -- USERP SYMBOLS

12748
ie75s

1399
1352
1351#
1302
B77%
1486#%

1568#%
1602

14198
1429
1207
1311
84S
829

1201

1201

1207
1347

1243
1339

863

LMAIN. MACYLL 27(732) 1S-0CT-76 15:53 PAGE
ODDRAR.P1I
SA 003 1194% e0S
sa3§§ 003;23 1195% 1206
SAVRY 003754 12768
VRE  004SB0 1395 1398%
OPER 004260 1348 1354#
SCOPEB 004252 13348 1340
OPEF 004370 860 1349
SCOPEG 0O43SH 1350 1353%
SEVEN 004226 1282% 1291
SP =%00000& 4078 44Ss
1482 1484
1566 1567
1600 1601
SPEC 001256 790 8298
SPECO DO46l12 83l 1411s
SPEC1 004642 838 1413
SPEC2 D0Y672 840 1416
SR = 177570 397% 863
STACK = 001100 Yobs
STAR 004044 1289 1291%
START 001366 791 828
START! 001242 789 86
ST = 177774 43l
STKPTR= 001200 399s ges
1168 1181
SR = 177570 4338 Y34
SW0 = 00000! L YeT |
SWO0 = 000001 YEH 474
S0l = 000002 4634 473
SW02 = 000004 o8 4y7e
SW03 = 000010 Yols 471
S04 = 000020 4608 470
SWOS = 000040 4S9s 469
SW06 = 000100 YEE S HEB
SW07 = 000200 4YS7s 467
SKOB = 0OOON00 4568 466
SWCS = 001000 4S5S4 465
Sl = 000002 4738
SW10 = 002000 4138 454
SWHil = 00M000 Yi4ys 4538
Sul2 = 010000 4Sos
SH13 = 020000 41S# 4S1s
SHIN = 040000 4ib# 4S04
SW1S = 100000 Sy
Sie = 000004 Y72
SKH3 = 000010 Y718
SW4 = 000020 4708
SKWS = 000040 Y9
SWe = 000100 4684
! SW7 = 000200 4674
' SWB = 000400 4Yeb#
SWS = 001000 Y12 4654
R? 001746 9338
BITvE= 000014 S07%
INT1 002710 1099 110S#
INT2 002760 1110 11178

1363

1353% 1357%
1308% 1323%
1250%  1255%
1492 1524%
1S69% 1583+
1603 1604
leeH 1e83
1239 1417
BS8 g77
leeH

KO3

1260%  1265%
1525 15¢6
1584*  ]1S85#
1624* 1625
127C 1339
1076 1087

147 3%
1527%
1586%

1347

1100

1474
1S32#
1587%

1412

1111

1475
1533#%
1568#

1415

1121

1132

40

s s
TwnLe
hSm
3

1143

11585
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LJIRIN. MACYLL 27(732) 15-0CT-76 1S5:53 PAGE 39
DDDRAR.P11 CROSS REFERENCE TABLE =-- USER SYMBOLS
TINT3 003030 1120 1127%
INTY 003100 1131 11378
INTS 003160 1142 1150
T%N 1154 11618
TIN i} | 1167 11748
TINTS 3 1180 1187%
TKVEC = Siys
T 004224 1292% 1293 1294 13228
TP = 4 ngI
VE= 138
TRTVEC= 000014 SOS#
TSTH 002570 1077 1082#
TSTS 002640 1089 1094#
TSTE 002416 10468 1054
TST9 002452 1052 1055
TYPE = 104400 B4l 1204 1248 1254 1259 1264 1269 1559 1607 16408
| TYPOC = 104402 16418
TYPON = 104406 16438 y
TYPOS = 104404 1251 1256 1261 1266 16424 ¢
WRIT1 DO40I1M 12848 1285
WRITe DOu4172 13138 131N 1316
WGTCT 004232 1279% 129%#* 1298 1303 1325%
WRT 004106 1295 1300
XLIST DOy16M 1306 13128
XOR 004400 1344 13bl#
XORA 001352 833 )
XOBFLG 001234 gels B3b* BYB* 1341
SFILLC 00S072 1482 14988
SFILLS 00S071 14978
SILLUP DOSHY 1581 1609
SNULL 00S070 1484 14968
SOCNT D0S316 1531% 1SE0* 15738
SOMODE 005320 1S26% 1S30% 1535 1538% 1549% 157S#
SPOMER 00Su4Se 1607 1612
SPURUP 005370 iga‘xll' {g%c
SROCHR= ¥#x%x U 1644
SRDDEC= #»xx#x | 1644
SROLIN= ##¥x¥x | 1644
SRDOCT= ##¥xxs U 1644
= EERREx U 1644
00S4S0 1589% 1595 1596% 1597% lbll#s
SSETUP= 000014 S19%
SSTUP = 177777 S19s
SSUR = 000000 c1B8s
$TN = 000000 S17%
STPB %% 1226% 1229% 128B% 1290% 131S% 1365% 1370% 1375% 1378% 1381%  1492*  149S5%
STPFLG 1469 14998
$TPS 00S064 1227 1230 1284 1313 1319 1366 1371 1376 1379 1382 1490 14948
STRAP  0OS462 84 16248
TRP = w 16418 16428 16438 1644
TRPAD 16398
STYPBN= #¥x%%% |
STYPDS= #xsxs% U
. STYPE 004756 1631 1640
STYPOC 005120 1641
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LMRIN. MACYLL 27(732) 15-0CT-76 15:53 PAGE 40
DDDRAR.P1I CROSS REFERENCE TRBLE =-- USER SYMBOLS

fem gm g
SOFILL 00S317 15eS%  152%9% 1S39 15744
. = 017404 Eagi EE 23 gES

4 g b 1

985 e

1070 1180 1173 1186

1485 1496 1497 1498
JHLT 003626 782 1243#
.SCOPE  DO4264 778 133%
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JRIN. MACYLL 27(732) 15-0CT-76 15:53 PAGE 42
DODRAR.P11 CROSS REFERENCE TRBLE =~ MRCRO NAMES

fbcon s 8l

ERROR 4a7s
ESCAPE 18 5178
MULY i Si7s
NEWTST 1s S17%
POP 18 178 1599
18 Si7s 1883
SCOPE 4288 880 888 836 904 912 932 940 948 962 374 99; egs 993
{?§§ i?gg 1030 1036 1043 1055 1086 1074 10ee 1105 1117 1i2 1137 1i8
SETTRA 16318 1641 1642 1643
SETUP 18 4218 Si7s
SKIP 1s 178
SLASH 18 ©Si7s
SPRCE S17s
STARS 18 5178 1447 1500 1S76 18IS
TRMTRP 16318
TYPBIN 18 517
TYPDEC 18 5178
TYPNUM 18 S17s
TYPOCS 18 ©Si7¢ 1250 1255 1280 1285
TYPOCT ¢ 517
TYPTXT 18 5178
$SESCA is ©17s
 § is S178
§ISET  1631% 1BM1 1842  1BM3
§3SKIP 18 5178
.EQUAT 18 4208  y22
- HERDE s
KT11 18
.SETUP 18 4218 519
- SURH]I 18
-SCATC 18 4218
“SCHTA 18
-$DB2D 18
-$0B20 1%
-SDIV is
-SEOP 18
-SERRO 18
-SERRT 15
SHULT 18
- SPOME 18 4208 1576
‘.m 1.
- SRDDE 18
- SRDOC 18
-SREAD 18
.SSAVE 1s
.$582D 1s
-§5820 18
- $5C0P T
.$SIZE 18
. $SUPR 18
"STRAP 18 4208 1BIS
$TYPB 18
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ODDRAR

Pll CROSS RE
NOVE 1478 1492 1525
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RESET 871 891 977
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