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37 THe FOLLOWING PROCEDUSE Can BE NSEy TO BN THIS DIAWVNOSTIC
%0 1K A DEVICE VERIPICATYON wODRE, |IF Tnt PROGPA® 0OQLS NOT
% FUN SUCCESSPFULLY CONENLT THE FOLLORING DOCUMENT FUR AgslstanCE,
Y )
ol OFERATING PROCRULURED:
2
®) 1o LOAD THE PROGRAM USING NOPHAL PROCEDURLS,
Y]
* 2, LOAC ADDRESS 2@
(Y
o? 3, SLT SW]ITCM PEGISTEFR TO SELECT INMNE PROPER
ol VPRSINN OF THF ROM UNDER TESE,
( Y] (8F? INSTRUCTITIONS IF A SOFTmARE Bn1TCH AREGISTEN
1 X 18 10 oF nafL,)
Tt
72 4, PPESS 5TAPT
1)
74 S, THE PROGERaAE SwQULD TAXE ABOUT § 8:C TV
78 COMFLETE THE TEST AN{ PRINTg "END OF TEST,
Te
77 b, 1P THE PRNGRA» DOES NOT RUN AS DESCRINLD
7a AROVF, CONQULYT THE FULL OPERATING INgTHRUCTIONS
7% wMICH FOLLOW,
e
(] |
"2 e o PAUTION o o
e)
L L) RECAUBL THE CONTENTS READ FPO™ LOCATION 773024
¢S OF THE VYg3a) oPTIOMN IS CONFIGURATIUN DEPENDANT(SWIICH
(1Y REGISTILEF DEFENDANT), THIg LOCATION 13 NOT INCLUDED IN
[ X THE DATA CWECF,
) Tn18 LUCATION Car MLk VERIFIED wY EXAYINING LT Op BY USING
S THE ALTRENATE STARTING ALORLSS(SEE SECTION 2,1,3) 10
L 1] PPINT OUS THIs LOCATION,
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CENFPAL FPOCRAR INFCRMATLION

PRPOGRRNM PUMPOSE

TH]8 DJAGNOSTIC PRQGRAM 18 IsTLrpFp JO VEREFY Ine

p#O» COMIENTS OF THE AOM pOOTSTARAP MOU'ILLE, THE PAOGRAM
COoMpUTLS AND CHECKg A CYCLIC PEDUNDANCY CHANACTER

AND A LONGITUNIVAL PARITY CHARACTEN FOR THE CHAMTENTS

OF THE FOW STANAGE AVALILAALE IN AN M9383% Op Meedy MODULE,

A SFPAPATE ROUTING INCLUDED ALLCwS THE USER Tn TYIPL
THe CONTENTS NP THE ROM STORAGE ON THE TELETYPL AS
AN AID TU OEBNGRING,

SYSTLP PLQUIRYWENTS

HARDUWAR?

PO /11 PROCESSBUP
TFLETYPE Op LQUIVALENT
4% OF MLMORY

u93)FyL OF Meqee YODULE

SOFIwWARE

L rrr: Lt 1}

THIS PROGRAM 18 «PITTEN 10 RE RUM AS A STANU=ALONE PROGRAY,
MOsLVER, THF DROGRAM IS OUFSIGNED TO W' UNUEBR AUTOMATFD
PRODUCT TEST SYSTE® (APT) 1M ALL THREF “ODtL§,

THE PROGRAV CaN ALSO BE FUM UNUER Thp ACT 11 wONITOR,

FFUATED LOCUNMENTSE AND SYAMDARDS

U IAGNOBYIC FNGINEERING STANDARDS AND CONVENTIONS PROGRAMMING PRACTICLS
DOCUMFNT NO, 173<80)=¢@9-00

APT INTERFACE SPECIFICATION, REV, 1)
DIAGNOSTIC WIERARCHY PREREQUISITES

eSS TEPEs SHLPTECE® TECOTTPORERES
NONE, HOWEVER THE CPU 18 ABSUMED TO @E FUNCTINNING

FAILURE ASBUMPTIONS

INE PROCESSOR I8 DSSUMED Tu BE FUNCTIONING PFOPFRLY,
c1




k. R ‘S

MAIN, MACTYLSY 27(1P86) 2¢eMiPye??

OINOADL, P}

149
ide
147
149
149
19%¢
191
192
19}
19¢
19%%
1%
1y
198
1%9
fod
161
ted
103
108
ted
1o
167
100
109
174
171
172
17)
174
17%
10
IR A
119
179
160¢
101
184
1903
Jhd
169
106
187
198
169
192
191
192
19)
194
199
196
197

d4e™AYeTT 19122

19124 PAGE ¢

‘.‘.2

3.1,)

2,2

OPEPATING INSTRUCTIONS

LOADING AND STARTING PROCEDVHES

LOADING

esssese
USE AORYAL PROCEOURES FOF LOANING DIAGNOSIIC PROUGRAvS,

NOFYAL STAFY

1o LOAC SOFPTWARE gwIICH FEGISTEW (IF USEL) T0o SLLRECT IwE
ROM VERSION UNDER TFST, (SEE 2,))

2., LUAD ADDRFSS 200

3, OFT naFNwaRP BL1TChn REGISTER (IF AVAJLABLE) 10 SELECT Ink
KON VERSIAN UNDER TEET (B8EE 2,3),

s, S1aMT

OFTIONAL STARY

THF OPTIJONAL ARTAKTING ADDRESS 18 USED TO TYPL OUT TIhL CONTENTS
OF TIHF O™ FOp USF IN VISUAL VERIFICATION OR a8 A DEDUGGING
T00L,

USE THE SAMF PROCEDURE AS A NORMAL START £XCLPT USL
APDHESS 21¢ IV STEP 2,

SPECIAL ENVIRONYENTS

TH]S PROGPAM 18 wRITTEN T0 COMPLY WITH ALL THE REQUIREMENTS
OF THE APT INTERFACE SPECIFICATION, IT wllL RUN UNDER APT
IM EJTHER QUICH VERIFY, PROGRAN OR RUNeTIMNE MODES,

TH]S PRCOGRAY 18 ARITTEN TO COMPLY WITH THE ACTI1/XXDP
INTPRPACE RELQUIPEMENTS,

mHEN PURNING TN ACTI) GUICK VERIFY OR XXDP CHaJN mMOCR
(LOC, 42 NOT @), ORp APT QUICK VERIFY AND PROGeAM MQDE

THE PROGEAM ATYTENPTS TO RUN a1THOUT OPLRATOR

INTERVENTION OR BSWITCH REGISTER SELECTION, THE

COMPUTED CRC 78 COMPARED AGAINST Tnk CRC FOR ALL KhOwN
VERSIONS OF TWE pOM BOOTSTHAP, wHEN A MAICH I8 FOUND TNHL
VLKS1ON OF tHFr MOOULE I8 TYPED FUR VISUAL VRRIFICATION,

SLO ued

D1
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190
199 2.} PFOCRAN OPTIOVS
200 PePnePe esesses
'Y}
292 THE PPOGRA® AUTOMATICALLY CHeCRS POW TnF PatsrnCe OF
T} A MPARCWARE SwTTCH WEGISTILF, IF NO RoSPONSE IS FOUND wdEN
296 ATDRESSING THF MABRDWAKE 8kiE (17797@), InF ADDelSS
209 OF ThE SO0FTuARt Bep (176) IS SUSSTIITUTLD,
240
awn? $OP PROCESSNRS »ITH NO WARDeAPEL SWITSH RLGLISTER, THE OPEKRAILR
e SHOULD SET THP DLSIPEP Sn11Cn VALUE IN LOCATION 170
209
219 BARNING,,o IN OPDER TO ALLOUSN TESTING OF n7943<YR BOAPDS ON Tné v17),
21t I¥ LOAZTION 19¢ I8 SET TV &y THE SOFTWARE SwlTCH PRGISTER wlLl Be
12 NSED RECAROLESS 9F MARDWARE SWITCH REGIATEN AVAILAMILITY,
21)
214 2.3,1 SWITCH SELECTION
219 SOo9ee® covgeveve
216 THE SWITCH REGISICR (MARDWARE OR SOFTeAKE) is USED TO SELLCTY
217 THE VERSION OF THP ROM BROOTSTRPAP TO0 oL TLSILD
218 ACCORDEING 10 THE FOLLOWING TABLE, NOTE; TYRESE SETTINGS ARE
219 OCTAL MUMBERS, THFY ARE NOTY PARTICULAR SwlTCHuEp SEiT 10 A
229 OhNE, FOF ExA%OLE, 1O StLECT THE ne3pi«XN VERSTON, LT
221 SnJTCHES 83 AND 8] IN INE gwlITCH REGISTER, INT®
222 CORREBPONDS 1N AN OCTAL 32,
223
226 SR MODULE VEFSION
229 LY X oeoseegensep e
220
227 1 MO3OleYh
229 2 M93ul=Y8
249 3 M93¢e1-XC
230 4 *94re=YA (OR YC)
2N S "93nj-XYTF
232 ¢ M1942YR
233 7 »9381«YD
236 10 M9gnde=YH (OR YIK)
239 11 9311
236 12 M9)r1eYH
237 13 9341 YE
239 14 M93PL1eYJ
239y
240 16 THF CHC AND LPC FOR NEW VEPSIONS ARL xNOwN pUT
141 MNOT 1IN THE AGOVE TABLE, BEY THE gWITCH PEGISTER 10 2LRV
484 AND ANBWpR TH® TELETIPE DI1ALOG,
24}
248 Tu DETLPWINE TH” CRC AND LPC FOR A NEW VERBION, STARY
248 THE DIAGNOSTIC AT 200 olTH SaRed, ANSWER 9 TO THE
260 HEQUESTIS FCp tnE LpC AND CRC, IHE REBULTING MrsACGLS
267 wILLU INDICATE 1WE CORRLCY BUTURE RESPONSES FOm CRC AND
J4R LeC PROVIDEF THF TEST 1§ RUM ON A KNOWNeGOOD MODULLE,
449
2%¢ 2.3,2 TELETY$® DIALOG
25‘ ([ T X X X 3 1 3 | ([ 'Y ¥ X% J
2%2
293 SEVFKAL QUESTIONS ARE ASKED OF THE OPERATOR IN ORDER EL
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70 OBYAIN SUFFICIENT INFORMATION FOR TESTING A ROM PODULE
MUY PREVIOLSLY SUPPORTED Im THL NIAGNOSTIC, TML 01ALOG
18 IMITIATED TP THF PROGRAM I8 STAPTLO wiTH THE Sek 8 9,
ALL FESFONEES APE IN OCTAL AMD TEAMINATED B A

CARRIAGE RETURN,

ALL FESFONBES ARt CHECKED POR vaLlID OCTAL NUMALRS,

I? &AM JLLEGAL CHARACTER 18 TYPEDO, THe PROGRAM wILL TYPL
A "%, CARRIACE RFTUNNeL]INF FELL AND

AwAIT THE PLOPER [nPUT,

IF A “ISTAKE T8 NOTICPD wEPORE THF CARRIAGE RETURM 18 USED
TO TEPMINATE THE INPUT, A RLBOJT CAM At
USED T0 CFLETF MISTYPEL INPUT,

1, TYPE CPC VALUE;

THIS REGUFSTS THE VALUE OF ThnF CYCLIC mEDUNLANCY CHECK
FREVIOUBLY CALCILATED FPOR TMIS VERSION OF THe ROM MODULE,
1T I8 THML VALUR AGAINST wHICH THE UMIT UNDEK TEST’S CRC
wILL BE COmMPARELD,

2, TYPL LPC VALUEg

THIS REQUESTS TWE VAULE OF Tntk LONGITUDINAL PAPITY CHECK
PREVIOUSLY CALCULATED FOp THIS VERSION OF THE ROY mUDULE,
1 I8 THE VALUE AGAINST WwHICH ThHe UNLIT UNUER TEST’S LPC
»ILL PE COMPARED,

3o TYPE STARTING ADOUR, OF 18T ROM ADDR, SPACS!

THIS GQUESTION REFERS TO THE FACT THAT THe RUM SPACE IN

AEOM ROOTSTRAP MODULE IS5 OIVIDEL INTO 2 DISTINCYT ADDRESS SrACES, 1YPE
1ML SYAKTING 2DUREZS OF THE 38T wANGE OF ADDRESSES, 1NHE

STANDAPD %9301 ¢ “o4vd BLGIN AT 173099,

4, TIPEt LENGTH (BYTES) OF 18T ROM ADDR, SPACE!

THIS REQUESTS THE LENGTH OF THE 18T GROUp OF ROM ADDRESSES

IN BYTLS, THP STANDARD M9j32) o M94v@ HWAVE AN INITIAL ADDRESS SPACE
OF 1008 PYTES, 1IF THIS BECTION OF ADORESSES 18 NOTY

USED 8Y THIS VERSION, ANBWER @ TO THIS QUESTION,

S, TYIPE STAKTING ADDk, OF 2ND ROM ADDR, SPACF}

THIS REFERS IO THE FIRSY ADURESS IN THE SLCUND DISTINCE

GROUP OF ROM ADORFSBES, THE KLBPUNSE FOR A STANDAKD

9321 & M9423 wOULD BE {6%¢a2,

6, TYPL LENGTH (BYTES) OF JND ROM ADDR, SPACE)

THIS FEQUESTS THE LENGTH OF 1ME ZND GROUp OF ROM ADDRESSLS

IN BYTES, THE STANDARD M93n) ¢ M94que HAVEL A SECOND ADDRESS SPACE
OF 109y BYTES, 1IF THIs SECTION OF ADDRESSES 18 NOT USED

BY THIS VEPSION, ANSwER @ T0 THIS QUESTION,

EXECUTION TINES

THE DIAGNOSTIC CO“PLETES 1 PASS IN LESS THAN 3 8kC,

ONCE THE INPUT DIALOG HAB BEEN COMPLETED,

THE PROGHAM wTLL WALT UPON CUMPLETION); MOWEVER, 1F RUNNIMNG
UNDER APT THE PROGRAM wWILL CYCLE CONJINUOUBLY,

SLN vave

rd
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MEN THP DIAGNOSTIC ULTECTS A OISCHREPANCY BLTSEFN THy
EXFECTEL Anl COYP!ITED CHC OUP LPC AOTH AW FRINIED
On THL TRLETYRE,

ANy DISCPEPANCY 1% THE LPC CAN ASSIST I~ JSULATING Tnf
PEOBLFN TO Thf PO¥ IC,

USGRER AET Tue tREON 1S INDICATED BY DEPOSITING ERFOP INFORMATION
I8 THE AFY YATLBOX BEPFURE MALTING,

FROGRESS REPOPTS

AT THF END OF EACH PASS THE PROGKAM INCHEMENTS TO THE
LOCATION gsASe =NICh 15 IN THF APT MAILBOA, 1InWls
LOCATIOM wiLL AL«AyS CONTAIN THE MUMBELR OF PASSES
COMPLETED, oPASS 18 PESET wiTH LVERY KRESTART,

ADDITIONALLY, TME wESSAGE "END Op TLST" I8 PRINTED On THE CUNSOLE
TELEYYPE AFTER EACH PASS, NOPMALLY ONLY UNE PASS MFEDS
10 FUNM 1O VERTEY THE ™QDULE,

TFOUBLE BHOOTING

THe ALGORITIWM FOR COMPUTING THE CRC 18 Tne SAME AS THAT
USED ON 9eTRACK MAGNETIC TAPL al1H ODD PARITY, THE

CRC 18 CALCULATED ON A BYTE«BYeBYTE BASIg, wHILE THE
ALGORITHM 18 qUCCEgSFUL IN DLTECTING MULTIPLE LRROKS, ITS
USE AB A DESUGGING ALD Is LINITEL,

THe LPC 1S CALC'LATEL PY ASBLMYLING Tng XOR OF EVERY

wOKrD IN THE ROM S JHILE ONLY USERUL IN CATCHING AN

OOP NUMBER OF &mEORS IM EACM BIT POSITION, IT IS VERY

USLFUL 1M JSOLATING THEL PROALIM TO A Cmlp, BY LOCATING anICH
BIt PCSITIONSG APt IN DISCPEPANCY, THE CORKESPONDING KOM
C4Ipg CAN of I30LATED,

I¥ NO OTHER CLUES CAN BDE OBTAINLD, START THEL PROGPAM
AT 21¢ AND COwpPARE THE PRINTOUT OF Trt COUL wIThH THE
LISTING FOp TWE VERSIOM BLING TESTELD,

o o CAUTION o »

CECAUSE THE CONMTENTS PEAD FERUM LOCATIOM 773924

OF Tht P9301 OPTION 18 CONFIGURATION DEPENDANT(SWIICH
REGISTER DEPENDANT), THIg LOCATION IS NOT INCLUDED N

ThL OATA CwHECH,

ThiIgs LOCATION CAN ol VRRIFIEY AY EXAMINING JT OK BY USING
THE ALTLRNATE STARTING ADDRLSS(SLE SECTION 2,1,)) TO
PRINT OUT This LOCATION,

8680 a0

-1
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pINPUT LENGIN

118 TYPOUT KEQUESTLD?

JBRANCH 1P NOT

160 TYPE LUl »Q¥

JCLEAR STUONAGE FOR ACTUAL CRC
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oded 20 JSR
176396 TYFF1g hOV
1763%¢ vny
ASR
«FQ
"00P86 JSR
ENDOT: TYPEH
£OTST
MALT
TYP; TYPF
CAKL?F

21770k 2, X0KS
M1ITYI97, k4
R4,X0m§
XORS,ACTCRC
¢C

PARCNTY
01,1y

$1,R4

CLpt

PARCwNTY

R4

F)

CL¥w
(RiYe, R4
01774000, K4
8t,PARCNT
CLF2

tdvit, R4

KC

Re,=s(<P)
XOPS,r85P)
R4, XORS
(SH)e, XOKS
XORS,R¢

PC

ACTLPFr, XOPS
(R1Ye,R4
81734%20.F1
LeC.

PC, X0R

K

LPC1
XORS,,ACTLPC
PL

FOMSAy, PRy
DATLNy, P}
K1

TYERE
PC,TYP
KOMSA9, Ry
Dl?t“’pn]
#1

FNCOT
FCoTYD

gCOMPLEMENT ALL oUT o118 ) o

sCLEAR AT CUUNTLR
;SET NO, OF B11S
gSLE 10 ONE BIY
sIF NOTg ek

tBUYP COyuvIRE

$ROTAIL TV MLIXT Bb11

sCOVTINUE FUF ALL bBITS

gSEE IP Q0D 8 OF ONF R]1TS
1Ib 501 bn

$}SET PAR]JTY BITY

sEalt

$XOR SUBKQUIINES M4 w1lr XOKS

sLOCATION EFFFCTED BY SalTCHLS
;I 807 SKIP LOC, BY BRANCMEING

s TYFE HEAULR

§POINT OT 15T KOM SPACE

jPUT LENGIH IN Ry

$CONTLRT IO wORDS

JbeANCH 1P 18T RO™ SPACE #OT uStD
3GO TYPE 18T aDDR, SPACE

gPOINT TO 2NMD ADDN, SPACE

JPUT LENGIN IN Ry

sCONVERT 10 wNRDS

sbi IF 280D ADDR, SPACE NOT uSED
16U TYPE 2ND ADDK, SPACE

St s vl

oot st e ——

Ca_




NACYIL 27(1006)

DEN9AD P11

e2)
02¢
029
02e
027
¥
29
L1
LE )]
832
)
8¢
)3
f)e
)
1 B]]
)9
eé0
841
842
043
044
848
Sed
| 1Y)
4
L I}
(LY}
851
082
0S)
es4é
' 13
856
L LY
0ss
%9
L 1Y
LY
862
fo)
fod
1% ]
T Y
1Y)
Sel
fe9
79
7]
72
2 X
e7e
v?rs
07¢
0?7
76

942480
092402
002460
g0247)
842472
082474
04247
002936
002%02
»02%04
902500
#02%19
002%12
92914
093316
002%20
002%2?
902324
902%)0
092%)e
242%49
942540
2N2%%9
ve2%9%6
0 02%64
082%¢60
829179
092%72
092689
we2686

992612
092614
vd263e
902624
083032

00263¢
ed2636

od264¢

24eMAYeTT 191234 PACGE 1Y
24-RAYe?7 18322 INITIALYIJE ThF COVwOMN TAGS
08B4") 1 TYP)Y
92794 00M0O) TYPu bIT 03, Fo s MILURESS MULTIFLE OF 47
PO81¢ds (1) 4 TYP2 $IF NOT B
104401 TYP Y TYPE
883777 CARLF
o103 nov Fd,=(SP) gPUT ADPKESS OM BTACK
104402 TYHOC 1 TYPE AOLR,
104401 TYPE
906442 COLON
el26¢e TYP2; POV (RnYe,=(8P) sPUT DATA ON STACK
104402 TYPOC 3TYP OATA
104401 TYPF sTYIPL 2 BPACLS
086ue2 8P?2
903)¢1 UFC F1 jFINISHED?
9013618 KNL TYPP tIF NNTy  BR
*0020? kT8 (49 g RETURN
205094 AUTACTS CLK LT
062700 00092 AUTYys ADD 02,R> $BUMP TALBE INUEX
p20037 g035212 177IM cup THEG(RR), 0] JCHECKED ALL WNOwN VERSIONS?
901433 BEQ AUTERR ;1F 803 BR
920047 #0044 170254 CuMp TXCFCrRa) ,ACTCRC 100Es TH1S§ ChC AGREF?
001360 BNE AUTS tIF NOYs ReEp LOOKING
023727 oe0g0é2 002068 cwp 0042,88FNDAD JUNDER ACT AUTO ACCEPT?
pot4es pEQ AUT) $1F SO; R
016067 005212 000092 roV IMaG(PU),AUT2 §SET UP VLKRSION MESSAGE
1684401 IYPL
0800002 AUT2: [
vi6067 904644 1706216 AUT)Y, MoV TXCKC¢RP), EXCRC $SET ELXPECTRD CRC
Plede7 004712 176212 »oV IXLPCCR"),EXLPC $SLT EXPRCTILD LPC
0200167 17712¢ Jub cx JCHECK LPC
§044p1 AUTERPS TYPL
896040 AUTFR"
21277 00001 370224 MOV $1,8FATAL $¥0Ve TO MALLROX EKROR NO, eess
012767 000001 176214 "oy 81,8M8GTYP $SET MAILSOX FOR FATAL ERROP
900000 HALT gAUTO ACCLPT FPAILED
«SBTTL TTY INPUT ROUT]INE
".CIIOOQCOIQOICOCQOQIOOOOQCOCOOIOO.0000.00.00QOQCOCQ..OCOI...QOO
177969 $TKS; +WOPD 177502 33TTY KBD STATUS
177%e2 $TFR, +NORD 177%62 $3TTY K6D BUFFER
+ENABL LSH
+LUBABL LSR
’,l.l...l!l.’..ll.ioooll.l....l..C.Ol..IOCQQ...O.QQ'...C.Q.Q.C...
3eTHIS POUTINE wWILL INPUT A SINGLE CHARACTER FROM THE ITY
joCALL:
e RNCHR s IMPUT A BINGLE CHANACTEF FROM THL TTY
;® «ETURM hEPF $ICHARACTER I8 ON THE STACR
1o gswlTH PARITY 817 SIRIPPLD OFF
H
pilb64é SRDCHRS WUV (SP),«(SP) $3PUSH DOWN THE PC
————— - EEe L

8EGC 00}?



!

JMATN, MACYKI1Y
DZNOAD, P}

079 g02642
04 @9826%9
101 04205%¢
002 @v2e%e
06] 902664
804 w9267
80S e02709
66 @02702
107 @0d2700
vl 902710
089 @924
90 p90272¢
091 92724
192 00272
693 842732
°9%¢ 99273
89S pe2749
096 928274
097 #827%s
990 9027360
099

LT )

%1

%2

%)

P04

LT 1}

%¢¢ 00270
%7 9602762
9208 ré274¢
W9 042770
10 w2774
%11 #4277
912 @©J3000
913 weddoe2
914 poldee
2119 00dvio
916 eo6l012
917 eedord
016 903722
919 o8d02e
924 M9)0)2
921 velole
922 o08)u4deo
92) e0)o42
9224 welode
929 903092
920 P0)PS4
927 wedaSe
920 gddo0
929 wdloeé
939 edd012
931 @0d7¢
931 e0a3)190
%)) widlte2
934 p0live

27C1006)
FYTLINCY A

16066
14977
100379
1177¢0
842760
926027
00101)
109717
10037%
117746
942716
022027
ro1360
9007%0
8726627
po240?
220027
pd3ee)
p42766
000002

eot10340
p85v 40
1279}
¥2270)
191456
104405
112613
12271)
801032
003716
001007
112767
104401
e1271¢
9vs38)
020327
103434
111367
1044893
poet4s
005716
odi ¢00
112767
10441
80310
12271)
00169)
106401
060726

4(8F),¢(8F)

ssTrS
18

OSTFA,4(SF)
0°CCi 1>, 4(5P)

e(sP),82)
38

osT*S

28

PeTXDB,=(8P)
8°C177,(8P)

(8P)e,021
rd

18
4(8P),084pr
4
4(§P),0478
(¥ |
pde,408P)

24=NAY=77 15124 PAGE ¢
19122 TTY INPUT ROUTINE
000804 980092 mOV
177760 in T8STH
BPL
177754 seorad woVve
177602 o0fedpe 81C
000004 PINO2Y Cup
RNE
177726 a8 TS1B
8Pl
177722 mOVS
177600 nIC
000021 Cup
RN
(¥
000064 o014 IS8 cwp
eLY
P00004 eoP017% Cvp
bGT
P00ndd PrARe plcC
et Tl

903214
003224

ede1??

§oCALL:
’.
'.
'.

SPDLINS

1083

080134 08017

003212
1717717

000144
093212

000134 o00V12¢

003212
000023
203230

183

FOLIM

HETUKN HEPRLE

MOV
CL#
141"
cvep
61.08
»DCHR
qoye
CHER
bNE
T87%
BNE
NOVR
TYPE
MOy
PEC
Ccwp
bLO
“OVe
TYPE
ek
8T
nty
nove
TYPE
CL&
CupB
BvNE
T1YPE
BR

k'.'(s”
=(8P)
s8TTITh,R)

08TTYTINGG,,R)

48

(8P)e,(R)})
0177, (PY)
58

(SP)

68

0°\,9s

RFI,08TTYIN
49
(R}),o8
98

as

(8P)

78
0°\,98
eV

(SP)
028,("))
¥ ]

s SCNTLY
10

$18AVE Tnut PB

gIwhll POR

$9A CHAPACTER

gehbAD Tt TIY

;3GLT R1D OF JUNR 1P anY
11156 IT A CONTRENLeS?
pIBRANCH TP wNO

gImALlT FOR A CHARACTES
gILUCP "NTIL 118 THRRF
$1GET CHARACTILR

$IMAKE IT 7eB1T ASCIl]
3118 1T A CONTROUL=Q?
301F NOT DISCARD LT
$1YES, MESUML

3315 1T UPPENR CASE?
g3bRALCH IF IES

$318 IT A SPECIAL TnAR?
s IRRANCH IF Y%§

$IMAKE IT UPFER CASE
$3GU FACR TO USEFP

] ’..0...0..00'00.0.0..00.....0!..000.0.0. 0000000000000 0000000000
§eTHIS ROUTINE »ILL INPUT A STRING FPROM It TT)

$3INPUT A STRING rpuM THE TTYX
:9ADDFESS OF Flogl CHARACTER ~ILL bt OM THE STACK
1 TERMINATOR wlLL Bk A AYTE OF ALL ¢°’8

$38AVE R)

;3CLEMK THE RUBOUT Kiy

33GET ADDKLESS

p1BUFFLP FULLY?

;188 IF YES

:9G0 READ ONE CHAMACTER FRO™ THE TIX
JGET CnaPACTELR

;318 1T A mUBOUT

;38F 1F w0

;115 THI§ THe FIRST RUBOUT?

bk 1F MO

$31YPE A BACK SLASH

$18ET THE RUBOUT KEX
11 BACKUP BY ONE

$38TACK EMPTI?

j1BK 15 YES

;38ETUP TO TYPEOUL INE DELETEOD CHAR,

1360 TYPE

$1G0 READ ANUTHEK CHAR,
§ 1RUBOUT KEY SET?

;)8R IF NO

$3TYPE A BACR SLASH

§3CLEAR TvEt RUBOUL ®by
3318 CHAKACTER A CTRL U?

j1bR 1F NO

$ITYPE A COMTHOL "y°
$1GO START OVER

SLG voll

£a
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oMAIN, NMACY1L 27(1796) 24°MAY=7T7 19324 PAGE 19

DENGAD P 24=MAYe?7 19322 TTY INPUY POUTIN, 3LG vel®
933 0d110 122713 edeea2 08 CYPp 822,(R)) 3315 CHAPACTER A "*n")
936 odi114 patetl bBNE 38 ;S0PANCH I} WO
937 wdlite 10%0)) CLRr® (PY) $3CLEAR THE CHARACTLN
938 o0312¢ 104491 0013228 TYPE +SCRLP $3TYPE A "Ch® g oLF"
939 093124 108403 ¢PI234 TYPE eSTTYITN ;3TYPF THE INPUT STRING
9e¢0 08)13s poeM1? R 26 $1GO0 PICRUP ANOTHEN CHACTEW
%41 €03132 1194¢p1 0903224 a0 TYPL e SQUES s91YPE A °p°
9¢2 odd1dc gue712 (Y 18 s3CLEAR THE BUFFLr AND LOOP
) Mdltte 111)e7 @000&e ¥ss nOVA (R3), 08 $1ECHO ThE CHARACTEN
¢4 903144 104491 991212 TYPF e 98
9243 o031%2 122723 ggepi1s cups $19,(7))e s pCHECK POR RFTURN
906 0031%4¢ 921308 BNE 24 $3LOOP 1F NOT RETURN
947 0d318e6 103843 177777 CLEN 1(R)) gsCLEAR RFTURN (THE 1s)
948 003102 104401 0013226 TYPL o8LYF $ITYPE A LINE FEEL
949 pdliée 90870 187 (8P)e s 1CLEAN RUBOUT KFg FlOM THE STACK
%7 993172 oi1200) nov (SPYe,RY ;PHESTOPE w3
981 903172 11646 L) ] (8P),=(SP) ssAUJUST THE STACM AND PUT AUDRESS VUF TrE
952 903174 Pleccd 000004 00P092 nov 4(8P),2(5P) it FINBT ASCII CHARACTEK ON IT
953 93202 01270 083214 00PYOS nov CSTTYTIN,4(8P)
9%¢ 093210 yoeve2 (3 ) I RETURM
5% 43212 eoy 961 JBYITE $18TORAGE FOR ABCIL CHAK, 10 TIPL
2%¢ 00)21) Jp0 JMITE @ §ITERVINATUPR
957 e8)itd pusr1Y STTYINSG BLKD &, ;IRLBERVE § BYTES PUR TTY 1%pPUI
%0 g922¢ 17 SQUES; ASCII o9 1 9QULSTION VARK
959 9903229 o198 SCRLF; ,A8C1! «1%> gCARRIAGE RETURWN
Sev 983220 proOP12 sLF; JABCIZ «312> sJaLINE PRED
961 083239 932930 p0501% fger BCNTLIg ABCITE /°U/¢18%¢y2> 3 3CONTROL *U®
%2 ¢0)23% 136 9063507 00912 SCNTLGE ,ABCIE /°G/<€1%>¢12> $3CONTROL *G*
96) 2403242 @M3P1Y 99)%2) 920122 SNBeR;p LASCILZ «€195>¢12%/8%k @ /
904 we)2%50 (20075 voe
9% 09)2%) 040 047040 6%5)% 5 SMNEwg ASCIZ / NEWw B /
900 90326 936440 obouie
%7 «8BTTL READ AN OCTAL NUMBEP FROW THE ITY
%8
’69 "00.....0...'.000000l...0.0..0...Q....CQl....ll...........’l....
970 pOTHIS POUVTINE wILL RFAD AN OCTAL (ASCil) NUMBER FROM THE TTY AND
971 §oCHANGY 1T TO BINAFY,
9713 JOTHE INPUT CHAFACTERS ®IlL BE CHFCKED TO INSURED THMLY ARE LRGAL
) 300CTAL DIGITS, IF AN ILLFGAL CHARACTER 18 HEAD A *?* wILL Re TYPED
74 §oFOLIORFD Y A CARRIAGE PETURNSLINE FLEU, THE COMPLETE NUMBER MUST
918 g THEW BF RETYPED, ThF INPUT IS TERMIMATLD B)Y TYPING A CARKIAGE KETURN,
¢76¢ seCALLS
977 ge RNOCT $IREAD AN OCTAL NUMBER
970 e KFTUKN WERE 33LOn OKDER BITS ARL ON TUP OF Tht STACK
°79 L) grnlGH ORDER OITS Ank IN gHIUCT
900
vl 083264 911646 SRDOCTE MOV (8P),=(8P) ;1PROVIDE BPACE POR THR
902 9932006 10060 009004 P0y092 eOV 4(8P),2(8P) : 1 INPUT NUMBER
903 943274 slyfée MOY PA,=(SP) $IPUSH Ry ON STACK
904 #9327 pleiée NOV Kt,o(8P) s tPUSH Ry OM STACK
903 sdlise #1224 nov R2,=(8F) ;$1PUSH R2 ON STACK
980 005302 104400 1812 ROLIN g§IREAD AN ASCIZ LiNG
07 083304 12000 nov (8P)e,Rp $IGLT ADORLSS OF 18T CHARACTLEK
906 001306 010007 00100 »Oov ka,88 §3AND SAVE 1T
909 e0)312 0300} CL¥ Rt ICLLAR DATA aOKD
990 003314 903092 CLR k2 Fa
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MAIN, MACYL] 27(100e)
DEIMOAD P11}
@
991 903316 112046
P 992 9033322 ee01420
993 0903322 122719
994 003326 983030
'. 9293 00)))0 122716
296 003334 4243}
297 083336 pseedet
. 998 e033e> puet92
909 $03342 0008
1000 003344 pdstg2
. 1001 003)86 o0t
1002 00)3%0 06102
1003 003332 042716
Py 1eed 0011356 Hi2004
1003 041300 980786
1006 0913302 9087326
® 1007 oddded ptoi1é
1008 @¥d)70 p102¢7
1009 803)37¢ p12002
P 19186 09337 p1268}
1001 903490 pi12009
1012 903422 o09002
. 108) meleps m037206
1294 #03400 105017
1019 9d)dlpy 1044918
® 1016 93452 goe0pe
1rs7 98)414 194401
1738 @d)420 900730
® 1019 003422 p¥efed
1036
Y
19
. 102)
1024
1039
@ 1020
1027
1008
® e
1032
10t
® 1032
na:!
fe)e
® 19)%
1036
. 1037 903424 10%787
10)0 whlédy 109042
1039 wdde12 paeneY
. 104 943434 9804
1844 »d)4)6 ploseed
1062 sddeée¢ ol17092
. 1083 9038¢s 122747
1044 pd34%32 901011}
1049 9d)4%¢ 132707
1 ‘ 1066 §ddée2 ovi1deS

|

24ehAYe?Y

16e"0Ye?7 18322

15324 PAGL )¢

PEAD AN OCTAL NUMALR PRANM THE 17Y

i} “OVA (RP)e,o(5P) sIPICKRUP THIS CHAXACTER
bty 1 ] ] 311¥ ZLRO GET QUT
000060 CuUPA 2%¢,(SP) gsMANE SURE THIS CHARACTRP
KGT 4 1118 AN UCIAL DIGIT
LTIy CupPh ¢’1,(8P)
LY 4
ABL h 1102
RPCL [P
ASL LY g4
kO K2
ASL Pl s100
koL k2
177170 b1C $°C7,r8P) 318TRIP THE ASCII JUMK
ADD (8F)e, R tALL I THIS DIGIET
ap 26 gILN0P
381 TS? (Sk)e sICLEA~ JEP®INATOR PHOM STACK
000012 MOV F1,12(87) $16AVE TH® RESULT
2000306 MOV k2,8n10C1
Hov (SP)e, 2 $1POP STACK INTO 2
MOV (SPYe, ki g1E0P STACK INTO W}
*OYV (SP)e, R0 $IPOP STACK INTO rp
kTl s IRETTMN
48 TST (8P)e s1CLEAN pARTIAL FHOM STACK
CLKR {R¢) 338t A TERYINATOK
TYPF $ITYIPE Ui THRU Thet BAD CnAR,
581 +WOFL €
903224 TYPE eBGULS §1°7° *CR* & "LP°
bk 18 s3TRE AGAIN
SHIOCTy ,WORD ] ssNlGH OpDLE 21Tg GU HERE
oSBTTIL TYEFE FOLTINF
1005000000000 0300000000003000800000000000000000000000500000000000
s*ROUTINE TO TYPE ASCIZ MESSAGE, “irsgAGt MUST TEpWINATE wiITH A » wXITE,
jJoTHE ROUTINE WILL INSERT A NUYBER OF “ULL CHARACTERS AFTER A LINE PEED,
§*NOTEL SNULL CONTAINS THE CHARACTER T0 ok UsFD ASs THE FlLLLKk CHARACTRR,
§eNOTEQ SFILLS CONTALING THE NWUMBLR OF FILLEN CWARACTERS PREQUIRLD,
soMOTE Y SFILLC CONTAINSG THE CHARACTIER T0 FILL AFTEN,
je
seCALLS
p*1) USING A TRAP INBTRUCTION
L TYP® e MESANK gIMLGADP Ig FIRST ADDESS OF AN ASCIZ STRING
je0p
' TYPE
3 MESADK
;e
0002693 STYPE: TSTH §TPFLG §3J8 THEREL A TERMINAL?
sPL 19 g9k IF YF3
HALT §IHALT HERE IF NQ TERMINAL
Ba 3 s JLEAVE
183 L] k@, =(8P) §$SAVE PRg
984002 wov 02(SPY, Py g§3GET ADDRLESS OF ASCIZ STRING
0deUP] 375434 cvpe OAPTENV,SENY §SRUNNING IN APT MODL
BNE 028 §3M0,G0O CHECKR FOR AFT CONSULLE
009100 175409 - 354 VAPTEPOOL, gLNVYN ;3 5P00L MESSAGE TO APT
BLy *28 §3%50,G0 CHECK FOK COUNSOLE

e S O ==

SLu w02y



SMAIN, WACY3)
DINOAD, P11}

 TRRIY]
0387
093474
o2347%¢
00)30¢
001506
(2131
093512
9039314
*9)5%1¢
043%22
we)S2¢
" T213 1)
0903%)2
o93%)%¢
0 0)%40
valse2
593544
8439540
293%%2
93394
043560
ne)%64
98)%%60

1047
10e0
1049
1080
1691
1092
109%)
108¢
109%
10960
1e3?
1090
1099
1009
1061
1062
1003
1064
1009
1P06
19007
1006
1869
1070
to714
1072
107}
1074
179
1276
1077
1070
1079
1008
1004
1002
1003
1004
1008
1000
108?
1000
1089
1v90
10918
$v92
1112
1094
1099
1996
1097
1090
1099
1108
1101
1102

04835172
993%%
(PR IY L
vdloes
Mielv

203612
YT
003622
(YRI}T']
ool
993634
odle e
043642
0d3644
wodo82
883660
93662
9336606
CYRIYL)
043676
293700
edll02
983704

003706
oh)te
#903712
CT3hA0)

27C1006)
24eMAYe??

otore?
oeTe?
YT LD
132767
o0ty
112080
00100%
209726
ol12699
9202710
peore?2
122710
pe14)9
122716
94006
20372
194491
006322%
1959007
2007%%
994767
126736
CTIRI L
c1674¢0

105360
202779
ovele?
105367
(YT ADRK]

192716
904707
132707
091372
0035720
900734
108717
100379
116677
122760
c9104)
103067
sduded
122766
901402
195227
(T LT T
T T YT )

17756 ¢
177960
({1
o902

24oNAY=YY

0800084
000232

gbprdpe

0denre2
0del )
0008200

(T I'TE]Y
vl de

000032
sven?2

odonde
(TR
08e00?

000044

008002
0080218

eossl e
008012

178 36)

vepas2

L L )

e I e —————————

191264 PACGE 29

TYPE pOUTINF

OV hv,618
JSR PC,8ATYY
o183 +YORD ¥
0283 nITR PAPTCBUP,SENYM
RANE (Y47 )
a6 HOVp (Fp)e,eo(8P)
ang 'Y ]
5 (SP)e
Y% movVv (SE)e,RP
381 ADL 02,(80)
11
7Y Cupp OHT, (SP)
HEQ (]}
Cupp oChLF, (8P)
BNE 8
TSY (8P)e
TYPE
sCRLF
CL&B SCHARCNT
Bl 20
-1 X J8R PC,8YYPEC
(1 ¥ CHPR SFILLr,(8P)e
BNE rd ]
nov SNULL,=(38P)
783 DEC® 1(8P)
BLT 'Y ;
JBK FC,eTYPEC
DECH SCHARCNT
BP 7¢
JHORIZONTAL TAp PROCESSOR
08 MOVR *® ,(8P)
9813 JSR PC,OTYPEC
(38 {:] #7,8CHARCNT
UNE 98
ST (SP)e
BR 28
STYPEC) TSIN 8gTPy
hPL sTYPEC
MOVE 2(8P),081IPB
cwep ICR,2(8P)
BNE 18
CLRE SCHARCNMTY
BR sTYPLEYX
183 o] ) PLF,2¢87)
BEQ sTYPEYX
INCER (PC)e
SCHARCNT; ,WORD ¢
STYPEX: PTS pPC
STPSt o WORD 177%e8
$TPR} +« WORD 177506
ShMULLs ,BYTE v
sFlLLss RYTE 2
P W

ISETUP mMESSAGE AUDRLSS FNR AP]
§18PO0L MESBAGE TU APT

$IMLSSAGE ADDRESS

;3APT CONSOLE SUPPRESSLED

11X S, 8R1P TYPE OUT

§3PUSH CHAKRACTRR 10 bF TYFED ONTO BTACK
$30F IF IT IGN®T INL TLRMIMATOR

$31F TRPMINATOR POP It OFF THF STACH
§ 3R STORE ki

s$IADJUST RFTURPN PC

$IRETURN

31BPANCH IF <nT>

;IBRANCH I NOT «CwlF>

gIPOP <CkO<LF> EWUILV
$1TYPE A CR AND LP

$1CLEAR CHARACTLR CUUNT

JIGET NEXT CHARACILR

$3G0 TYPE THIS CHARACTEF

p31b IT TIPE FOP §JLLFR CHAFS,?
$31F NO GO GET NEXAT CHAR,

$3GET ¢ OUF PILLER CnARS, NEEDRD
s JAND TIHt NULL CHAR,

$JDOES A NULL NEEV TO BE TYPLD?
§16R IF NOeeGO POP THF NULL OFF OF STACH
33G0 TYPE A NULL

;300 NOT COUNT A8 A COUNT

3 3LOOP

sIREPLACE TAS wWITH 8PaCE
$3TYPE A SPACE

;s 9BRANCH IF NUT AT

$11A8 STOP

$1POP SPACE OFF STACK

$3GET NEXT CMARACIER

g 3wAIT UNTIL PRINTER 18 READY

;s LOAD CHAR TO Bk TYPED IMNTIO DATA RRG,
3318 CHARACTER A CAKKIAGE KEIUKN?
$JBRANCH TF MO

;3 1F8eeCLEAP CHARACTER COUMT

$IERlT

3318 CHAAKACTER A LINE FELD?

g18HANCH IF YES

$3COUNT THE CHARACTEK

$3CHARACTER CUUNT SIOPAGE

$33TY PRINTER STAIUS mLG, ADDKESS

39TTY PRINIER BUFFER RLEG, ADURESS
3CONTAINS NULL CMARACTER FOR PILLS

g sCONTAINS o OF FILLER CHARACTERS KEQUIRED

sku ava)

M 2=



CUAIN,

MACYL

DINQAD ,PY

114)
11¢d
1109
1146
1107
1100
11e¢d
1119
1111
1112
111)
1114
1319
1116
111?
1110
1119
1129
1121
1122
112}
1124
1129
1126
1127
1120
1129
1139
ISR ]
1132
113}
1134
1199
1t1)6
1y
1138
11)9
1140
1161
1142
1143
1164
1148
1160
1167
11480
1149
3199
1191
1192
119)
1194
1199
1156
1197
1198

033714
943718

983716
253724
edd?)2
9378
9983742
2913742
od) 744
we3Tee
w3792
093734
973762
03764
093772
093774
004080
9040086
0048042
004844
sdev2e
004022
w4024
wheddo
2048032
nodede
99444 4¢
004046
9040%4¢
CYYLTY
284066
viear2
(I
004074
eoe1 00
904102
9410
wodige
wolite
wodilé
veli12e
9041)2
204136
wee142
pedi &6
048192
04194
»041%
woiie9
204161
ové162

$1INSEFT FILL CHARS, aRTEF 3 "LIME FEED*
I TLRMINAL AVAILABLL® FLAG (BlT<R7>020YL8)

g2 TV REPORT FATAL ERROFK
$110 TYPE A MEBSAGE

§3T0 OMLY REPORT PATAL ERFROR

g2PUSH F@ UM STACK
;SPUSH R{ ON STACK
g1 8HOULD TYPE A MLBSAGE?
g21F NOT; BR
$JUPERATING UNUER APTY
$11F NOT; bR
$ 1 8H0OULD SPOOL MESSAGES?
s1lb NOTy Bk
$3GET MESSAGL ADDK,

$8UNP RETURM ADLR,
§15EE IF DONE w7 LAST aMISBIOM?
;01F NOT)  wAlY
g2PUT ADOP IN MATLBOX
sIPIND END OF MEgSAGE

;18U8 BTART OF MESSAGE

33GFT MEESAGE LNGIH IN wORDS
spPUT LENGIM IN MAILBOX
;11ELL APT TO TAKEL MBG,

;JPUT MSG ADDR IN JbK LINMAGE
§JBUMP REIUKN ADDRESS

;3PUSH 17777¢ ON STACK

$3CALL TYPE MACRO

I8HOULD KEPORT pATAL LRROK?
gt1F NUT; BR
;1 RUNNING UNDER AP1?
s11F NOTp Bk
sSPINISHED LAST MESSAGE?
§11P NOT; wAll
$1GET ERKOR o
}3BUMP RETURM ADDR,
$ITELL APT TO TAKE LkROWM
;1CLEAR FATAL FLAG
gsCLLAK LOG FLAG
gICLEAR “EBSAGE FLAG
;31POP STACK INTO K|
31POP BTACK INTO Rp
g1 RETURN
s IMESBG, FLAG
$1LOG FLAG
$1FATAL FLAG

27(1f9e) 24=MAY=77 193124 FAGEL 22
2¢=MAYe?) §9;322 TYPE pOUTINE
a2 SFILLCE ,BXTE 12
A STPELGE AYTE @
oSBTTL APT COMMUNICATINNS ROUTINE
112767 @00001 0609236 BAIY1: HKOVB s1,8FPLV
112767 e@00001 237€22¢ SATY)p MOV 81,87rPLC
peedy) Y] SATYC
112767 000001 000220 SATY¢: NOVE 01,8FFLG
SATYCs
010046 NOV RO, =(8P)
210146 nov Rl,e(8P)
103767 068206 1 £ 31 S™FLG
001450 bEu s
122767 o000 175104 cupe SAPTENV,SENY
(T12]! 113 3
132767 oo0100 173078 381 ] ¢APTSPOOL, gENVM
2014293 bEQ b1}
917008 000004 »OvV 04(8PY, Ry
002766 9d0082 90090¢ ADD 82,4(8P)
903767 173504 163 187 sMgGTYPE
201178 ONE 18
910047 173042 noVv RO, 8MSGAD
189720 ass 7810 (Re)e
01376 (173 28
166700 17%8)2 $Ub SMEGAD, Ry
066200 ABR [T
910067 173626 MOV RO, 8MEGLGY
91277 edovdd 175602 MOV 04,8M8GTYPE
p0043) Bk -1
217667 @0P884 0097216 I8! MOV Pe(SPY, 48
902766 000002 orp0P04 ADD $2,4(sP)
016746 173740 LD 177776,=(8P)
004767 177332 JSP PC,8TYPE
900000 YY) JWOKD ¢
LY ¥
199767 000062 1063 T8TR SFFLG
pe1416 BLy 128
003767 174760 TST SENY
(TIX X} | REQ 128
pos7e? 174732 118 187 S$M8GTYPF
T IR R ] KNE 118
917667 900004 174724 MOV P4(BP),SFATAL
963766 ouweLe2 preded AUD $2,4(89)
983267 174710 INC $MRGTYPE
105007 yoo020 1283 cLrR sFrLG
108967 @ve) CLFY sLFLG
1056067 gugvee CLRB SMFLG
platel nov (8F)e,P1
NYIY ) MOV (8P)e,Ra
990207 KT8 (1
oo SMFLG; LbYTE @
ewd SLFLGy BYTE ¢
(T 1) SFFLG; BYIL ¢
904164 JIVEN
p80200 APTSIZEe 200
— S ———

880 o922



MAIN,

1199
1104
1101
1102
1183
1164
1109
1160
1167
11648
1109
1174
1171
1172
1173
1174
1178
117e
117
1170
1179
1189
1101
1102
110}
1304
1109
1106
1107
1100
1109
1190
1191
1192
119)
1194
1199%
1196
1197
1190
1199
1209
12et
1292
12¢)
124
12¢9
1246
1247
1208
1209
$21¢
1311
1212
121)
121¢

MACY11 27(1006)
D2M9AD P11

p84164
004470
94176
904202
8504200
09424y
04216
®04822¢
094232
094234
094236
904249
¥Wde244
094240
0904292
34350
084462
994266
o0d2%
004272
TIP X
*e27e
redlde
008302
whélod
»eddeé
0dél12
wddld ¢

24=MAYe]?

34=YAYe?) 19322

249 o01
LI AN L
CTI LYY

sive 40
116087
112007
962716
p0gine
112767
112767
112767
210340
010446
010946
116704
s ded
062704
110407
116704
916003
oosee)
(YI3T L]
YT irL
(T, 3%}
906199
206109
o10%3)
2061 4)
105367
190016
942793

000000
odeoet
090207
008082

800148
r00006
"00132

ovy129%
000042

009976
177770

00er211

P01
00165
wouise

15144

PACE 3)

APT COMMUNICATIOMNS RONTINS

APTENVBOQ

APTSPOOLEl PO
APICSUPseaa
o SRTTL

BIMARY TO OCTAL (asC

AND TYPLE

’3.I..00....OOOQOOCC.....IOOOOO0..0000.....0.0.0.'00000..........
1eTHIS POUTINE 1E& USEN Tu CHANGE A 10o8IT GINARY NUMDFR TO A 6=D}]G]IT
§o0CTAL (ASTII) NUMBER AND TYPE IT,

1¢8TYIPOSeoet NTEF HERE TO SETUP SUPPFRESS ZEn(3 AND AMUMARP OF DIGITS 10 TYHEL

JeCALL

(L] noy
(A4 TYPOS
}e JMYTL
e oBYITE
'.

'.

X

NUM,er§P)

N
"]

JINUMBER TO Bk TyPLU
j3CALL FOR TYPLOUT
gaveg IO @ FOW NUPBRR OF DJGITS TU TYPL
jImsy Ok ¢
JI1STYPL LRADING ELFOS
11098JPPPLES LLALING ZERCS

1°8TYPONecncENTLE WHERF TN TYPE QUT ®ITh THL SAME PARAVETEFS AS THE LAST
18 TYPOS OKR §TYPOC

jeCALI S

(X nOy

[ L] TYPON
1e

NU¥,e(§P)

JINUNBLP TO of TYPELL
g9CALL FUP TYPEOUT

198 TYPOCoeeENTEF NERE FOK TYPEOUT OF A 16 BDIT AUnbLP

jeCALL:S
je »ov

1e 1YFOC

CTYPOSI MOV
rOVve
roye
ADD
K

$TYPOCE MNYR
MUVE

STYPONE NOVA
nov
noy
"0V
nyvs
NEG
ADD
novs
L
novy
CLN

181 POL
bk

a8 FOL
FOL
KOL
yov

3es ROL
DECH
hPL
BIC

MUM,e(8P)

0(3P) oo (8P)

1(8P),0eFILL
(EP)e,80MNDLOY

82,(89)
s$TYEON
01,8¢"ILL
06,80%0DE ¢y
195,002NT
Plo=(SP)
l‘..(",
kS,=(8P)
.O”OD'0|¢p‘
Ré

16,R4

R4, 80%0DE
saFlLlL, P
1208P), 08
k)

PS

3

RS

RS

(] ]

FS,P)

k3

sOMODE

7¢
#1777, RY

gIMUMBER TO OF TYPRU
$1CALL POR TyPEOYT

;IPICPUP THE WODE

$ILOAD ZekG FILL SwlICh
§INUMBER OF DIGITS 10 TYPE
F1ADJUST RETURN ALDKESS

§I8LT THE RLRO FILL BwWlTCH

38T FOR 8lX(e) VIGITS

98T THLE ITERATION COUMNT

$18AVE B)

3'.‘V[ Rg

$18AVE RS

$9GFT THhE WUmMBEP OF DYGITS TO TYPE

jPSUBTRACTY 1T FOR wAX, ALLORED
ge8Avt 1T FUR UBE

$3GET The ZERO FILL sniTCM
$IPICKUE THE INPUT NUWBER
gICLEAR THe OUTPUT wORD
JTROTATE MgB INTO °C*

§1G0 DO MSB

$1PORM THIg VIGEIT

3)IGET LSy OF Tnlp DIGIT
$37YPL THIS DIGIT?

g3Bk 1F NO

$3GET RIL OF JUNK

8ka 082)




JMATN,

1219
1216
1117
1249
1219
1229
1221
1222
1229
122¢
1299
1226
1227
1229
1249
1230
120
1232
12))
12)¢
1233
123
12)?
1239
12)¢
1240
1241
1262
124}
12¢¢
1249
1246
1247
1240
1269
1299
1291
12%¢
1293
12%4
1299
12%
1297
1290
1299
1260
§2614
1262
120)
1204
1209
1260
1267
t2e8
1209
127¢

r‘

i

MACYL1L 27(gege)
DEIMOAD,P1 g

cod)20
994322
904)24¢
p048)26
CYIRRL)
oed)ldd
vedden
94344
004 39%0
004)%¢
»od4)3%6
Y I3 Y
9204362
004364
W4e)ée
el
84372
ot édo
Y IYY ¥
094 404
ndeips
904400
(T TYY })
péedie

PYTYIYP]
944420
peeilde
804439
owee )2
244434
204436
9444w
eddes2
LI
094492
TITTY)
ned e

804464
ed4472
YT YY)
(Y LLT }]
ode%eé
004510
969514
994516
w8329
904322
»oesae
094326

24eiiYe]?

4oMAYe?Y 19324

88102
w3704
soidg)d
003200
95274}
n%27s8)
1190107
to4dnt
108367
203 4?
eddée2
003244
200744
812009
012004
91200)
016000
pt 2616
0900093

09

(IT]

80

(']
900000

912737
012707
plod40
210146
810246
210)4ée
310440
st1e%¢0
917700
010087
012737
0d8e0
20077

912737
916706
09067
003207
oot378
st2em?
212085
912004
91263)
12692
widoat
812099

000460
roedde
plevde
004404
000032

004333
000340

174332
poeio¢
044464

094582
vootbe
o0erS ¢
edouse

174264

anenpd

900024
000926

000034

1%124

PACE 24
bINMRY TC OCTIAL (ASCIY) AMD TYRE

Hit 48
T8Y R&
by -] |
441 INC e
hls 0°v,RY
581 L1s 8% Lhy
rove Fl, 88
TYPF N8
743 DECH s0CMY
(1 4 a8
BLT 68
Inc Re
bP 28
[ 1]] wov (8P)Ye, RS
L LY (8P)e,Ra
ROy (BF)e,n)
nov 2(8P),408P)
noVv (8P) e, (8P)
RTI
[T} JOYTE "}
oMYTE ]
s0CNT: ,0YTR ']

soFILLy ,PYTE ¢
e0MONEs ,WOFD ¢
JS0TTL

;3TF8T POk @
$1ISUPPRESS THTS @7

o+ IF yE8

JIVNINCT SUPPHESS ANIMORE ,°%
JIMARE Th18 LIGIT AMCIIL

psMARe ASCII 1P NUT ALKEALY
$18AVE FOP TYPING

3160 1YPL THIB DIGIN

$3COUNT bY 1

jsrP 1¢ mOpE 10 DO

g1k IF DONE

psINSURE LAST DIGLIT ESN’T A BLAMR
$0GO PO THEL LABT LlGLlY

§IRESTORL »S

§3RESTUKE R4

JIRESTOFE R)

$388T THE STACK FOR RETURNING

§ s RETURN
138TORAGE FOR ABCL] DIGIT
sITERMINATOR FOR TYPE ROUTIML
§10CTAL DIGIT COUNTRR

$92ERO FILL gulTCH

gIhUMBLP OF 01G178 10 TYFE

POWER DOwN AND UP ROUTINES

jPOVEP DyRN ROUIINE

SPNRDN; MOV SSILLUP,00PHWRVEC
noy 0340, 08PuRYLCe
noy Ko, SP)
nov Ri,=(8P)
nny R2,=(8P)

MOy RY,o(8P)

MOV Pe,=(8P)

nov RS ,=(8P)

mOvV OSNR, «(8P)

MOV 8P,6810V0y

novy 08PwRUP,OeF¥WRVEC
HALT

L1 ®2

"...QOOII0.0000QCOQQOOO..QQOQ.0
$PONEP UP KOUTINE
SFeRupg MOV SSILLUP,BepRVEC

"oV $8AVR&,8P
CLk $8AVRg
8 INC 8§8AVhs
BNg 18
(Lol ] (SP)e,080mp
MmOV (SE)e, ks
MoV (8P)o, k¢
nov (BP)e, M)
nov (BP)e, 2
noy (SP)e,RY
nov (SP) e, R0

3350T FOR FAST UP
;IPR10Y
soPUSK Ry ON STACK
$1PUSH Ry ON STACK
sIPUSKH RZ ON STACK
J3PUSH R) ON STACK
s PUSH Pg ON STACK
§3PUSKH RS ON STACK
J3PUSH BBWR ON BTACK
$18AVE 8p

99SET UPp VECIOR

13 HANG UP
SOB0008030000000000009008080000000

13SET FOR FAST DOwN
§IGET 3P

§9aAlT LOOP FOR THE TTY
{anAlT FOR THE INC
$30F WORD

;3POP STACK INTO OgmR
1 9POP STACK INTO RS
$3PUP STACK INTO kg
19POP STACK INTO R)
$3P0P SIACK INTO R3
33POP ATACK INTO Ry
1IPOP BTACK INTU ke

8Ly vv2e



|

§12M1
1272
127)
127¢
1278
127¢
iam
1270
127
1200
1281
1202
12¢)
1204
1208
1200
1207
1209
1209
12%
1291
1292
129)
1294
1499
12%
1297
1290
1299
109
1341
1%62
1)e}
1344
1)ed
1306
13e?
1348
1349
1312
111
1312
1)1)
It
1519
1310
1n?
1he
1319
1320
1321
1)22
1)2)
132¢
1928
1320

MACY11 27(1006) 2408AY=7TY %124 PACL 29
d4="AYe?7 18422

DEM9AD,P1

»eds o
004356
04344
094346
o433y
984392
wo4s3 ¢
Po4S50
o04See
904%¢66

*r843%
veds?2
29437
whdo 0P
»weéen?
004004
(12T

ro4s12
ndee 4
9204022

Pp044824
(T 'Yy
redéb )l
T LT} P]
rdde )¢

#846)6
L0406 40
08406462

284644
(T2 1]
094059
084082

812737
12737
104401
TILTY
p00¥N?2
P LrY)
o087
T LT
90%91%
o0t 42

010046
16000
003749
111990
906 )0
ele000
200209

011046
16060
o000l

984012
veiee
004212
podied
004224

082645
0027492
(T2Y{1]

179717
s983 7}
000457
09024)

004412 00094
009 e @epn2e

0487320 42%27

‘C 900002

004624

000604 #PeV02

PORER DNOeN AMD US POUTINES $LQ /1029
»Ov COPWANN,B0PNAVYEC 38ET UP THE POWRR DnwN VECTOR
1) ] 6340, 00PnPYEC2 ;PFIO3?
190 sREPOKTY 1ME POwER FAJLURL
Parngis _wQeD $P0ulp gsPORFR FALIL Mo8gAGEL PUINTER
"rl
S$lLLU®Pg KMALT §93ML PORER UP SLGULANCE wWAP STARTLD
1] e®2 g9 BLFORE TML POwmER OOwN =A% COMPLLTL
S8AVRe) o jIPUT THE 8P HLRE

SPOwWERg ASCIZ <193¢1 P PONEIR®

oFVEN
«SOTIL 7TPAP DECODENR

? '0.0...0Q..O'...Q...o...l.l.!.!.D.QO...I..00..00000...Q.Cl000000
JOTHIS POUTINE MILL PSCRUP THE LOWEP PYTE OF THE "ThAP®" INBTRUCTIOM
JOAND USE IT 10 INPEX YNROUGH ThE TRAP TABLE FOp Thik STARTING ADLKLSS
j90F THE OLSIPFL ROUTINE, THEN USING THE ADDRESS OBIAINED IT elLL
§oGO TO THAT FOUTINE,

STRA®P; NOV K¢,=(8P) $IBAVE K¢
OV 208P) R0 JIGLT TRAP ADORLSES
181 e(RA) §IBACKUP BY 2
LT ) (Rp),Pp ;1GFL RIGHT BYTE (UF TRAP
ASL re $IPOSTTION FOR INDLAING
noy $THPAN(PP)I, R ;3INORX TO TABLE
FT8 RO §1GO TO KOUTINL

39THIS 18 USE TO WaNDIL THE "GETPR1I® MACKO

OTRAP2E »OV (6F)y=(8P) $3MOVE THE PC OOuwN
mov 4(8P),2(SP) ;s IMOVe THE P8+ DOwN
RTI $IRFSTOFE THE PSw

oSHTIL TRAP TABLE

$OTHIS TABLE COMNTAIMS THE STARTING ADDRESSES OF Trik WOUTIMNES CALLEY
;oBY THF °*TRAP® INSTRUCT]ION,

3 ROUTEINE

s [ 22 X 1 L2 J

STHPAN; _WORD STHAP)
sTIPL 13CALLSYYPL TRAPe1({1c€421) TIY TYPROUT ROUTINE
sTYPOC 4jyCALLaTYPOC TRAPe2(1064v2) TIPE OCTAL NUMBER (olTW LEADING 2Lk0S)
sTYPOS 3CALLaTYPNS TRAPe)(104403) 13Pt OCTAL MUMBER (NO LEADING ZEROS)
STYPON ;3CALLBTYPON TRAFea(1peqre) TYPL NCTAL NUMBER (AS PR LAS]1 CALL)

6POCHF jycALLERDCHP TRAPS(104403) .TIy TyPEIN ChARACTLF FOUTIMF
SPCLIN pICALLBPLLIN TRAP+6(104400) TI1Y TYPRIM STRING HOUTINE
SPUNCT pyCALLERDOCT TRPAPeT(1044¢7) RLADU AN OCTAL MUMBLK FROM TTY

TACKCE =i
LR A 1¥93¥1 = YA VERBION
437 1493y o YO VERS]ION
24) 1493y o YC VERS)ION L*
IR o e )

*‘“*J
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1347
13e8
$349
)%
1391
1392
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1)%¢
1999
1396
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13690
1361
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