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PRODUCT CODE: MAINDEC-11-D2M38~8-0
PRODUCT NAE: BOOTSTRAP/TERMINATOR (M3301, MS0O)
PROGRAM DATE: DECEMBER 1376
MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHOR: GLENN JOHNSON/VIN KALINOKSKI

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND NOT BE CONSTRUED RS R COMMITMENT BY DIGITAL
EQUIPMENT CCRPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES
NO RESPONSIBILITY FOR ANY ERRORS THAT MMAY APPEAR IN THIS DOCUMENT

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
LICENSE AND MAY ONLY BE USED OR COPIED IN RCCORDANCE WITH THE
TERMS OF SUCH LICENSE.

IGITAL EGUIPY‘?NT CORPORATION ASSUMES NQ RESPONSIBILITY FOR
HE USE OR RELIABILITY COF ITS SOFTWARE ON EQUIPMENT THAT IS

NOT SUPPLIED BY DIGITAL.
COPYRIGHT (C) 13976 BY DIGITAL EQUIPMENT CORPORRTION
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# SUMMARY OF OPERATING INSTRUCTIONS #
-

*

FEEPRRERRRFRERRRRRRRRRRRBRRARRRRRLENS

THE FOLLOWING PROCEDURE CAN BE USED _TO RUN THIS DIRGNOS’IC
IN A DEVICE VERIFICATION MODE. IF THE PROGRAM DOES NO
RUN SUCCESSFULLY CONSULT THE FOLLOWING DOCUMENT FCR RSSIS’RNCE.

OPERATING PROCEDURE:

L
2.
3.

LORD THE PROGRAM USING NORMAL PROCEDURES.
LORD ADCRESS 200
SET SHITCH REGISTER TO SELECT THE PROPER
VER SION OF THE ROM TEST,
$0m TRUEEIMS I SOFTHME SWITCH REGISTER
PRESS START

THE PROGRAM SHOULD TAKE ABOUT | SEC TO
COMPLETE THE TEST AND PRINT: “END OF TEST™.

F0T QFESFmE : ERRT IRES RggEI.JCTIONSa
WRICH FOLLOH
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1.0 GENERAL PROGRR!‘! INFOPHRTION

1.1 PROGRAM PURFOSE

N R e R RN .

COMPUTES AND CHECKS A CYCLIC

A0 R LRI BrTTY CoaCTER E e C nsn’is ok
TS SIS D08 T R

AN RID TO DE
l.2 SYSTEM REQUIREMENTS

PDP/11 PROCESSOR
TELETYPE OR EGJIVRLENT

K_OF
H9301 9‘400 MODULE
1.2.2 SOFTWARE

B RN DRSS TREAIE I

PRODUCT TEST SYSTEM (RPT) IN ALL TPREE MODES.
THE PROGRAM CAN ALSO BE RUN UNDER THE RCT 11 MONITOR.
1.3 RELATED DOCUMENTS AND STANDARDS

DIAGNOSTIC ENGINEERING STANDARRDS AND CONVENTIONS PROGRAMMING PRACTICES
DOCUMENT NO. 175-003-00%-20

APT INTERFACE SPECIFICATION, REV. 13
1.4 DIAGNOSTIC HIERARCHY PREREQUISITES

NONE, HOWEVER THE CPU IS ASSUMED TC BE FUNCTIONING
1.8 FRILURE RSSUMPTIONS

THE PROCESSOR IS ASSUMED TO BE ‘.h:TIuNING PROPERLY.
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e.0 OPERATING INSTRUCTIONS

.l LORDING AND STARTING PROCEDURES

2.1.1 LORDING

- e e e - o

USE NORMAL PROCEDURES FOR LORDING DIAGNOSTIC PROGRAMS.
2.1.2 . NORMAL START

B
g
|
|
|
l
|
|
l
I
|

|
|
|
!

1. LORD SOFTWARE SWITCH REGISTER (IF USED) TO SELECT THE
ROM VERSION UNDER TEST. (SEE 2.3)

LORD ADDREJE 200

3. SET HARDWARE SWITCH REGISTER (IF Q“QI..RBLE: TO SELECT THE
ROM VERSION UNDER TEST (SEE 2.3).

4. START
2.1.3 OPTIONAL STRRT

AP ap ah shp 2P sh 2P ap s ashshap spap spap s

-h

-

THE OPTIONAL STARTING RDORESS IS USED TO TYPE OUT THE CONTENTS
gFooll-E ROM FOR USE IN VISUAL VERIFICATION OR RS R DEBUGGING

USE THE SAME PROCEDURE AS A NORMAL START EXCEPT USE
ADDRESS 210 IN STEP 2.

SPECIAL ENVIRONHENTS

(A1)
mn

THIS PROGRAM IS WRITTEN TO COMPLY WITH ALL TPE REQUIREMENTS
?F Tlﬂ? APT INTERFACE SPECIFICATION, IT H%* R APT
N EITHER QUICK VERIFY, PROGRAM OR RUN-T

TO COMPLY WITH THE RCT11/XXDP
INTERFACE. REGUIREMENTS.
WEN RUNNING IN RCTII O‘JICK VERIFY OR XXDP CHARIN HODE

r“% q&m a?rtn?n CEI‘T'ERIFY nggpggmm

INTERVENTION OR SHI§CH REGISTER LECTION

COMPUTED CRC_IS CO AGHINST THE CRC FOR KW
VERSIONS OF THE ROM BOOQTSTR H-ENRMTCH% T
VERSION OF THE MODULE IS TYPED FOR VISUAL VERIFICATION.

‘3:‘33‘1“1’51?35‘383321#&1}?381?33‘38‘3813}%‘Sﬁﬂgﬁgﬂﬂlﬂl‘i‘ﬂm!?ﬂ.ﬁé-‘.#.‘:‘1f«ﬁrﬁﬁé!ﬂ&i‘-ﬂ&m

L T T T T o e S Sy S T T e S e e e I I I I T T
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G s SBBURHEERN
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101

14:96 FRGE S

PROGRAM OPTICNS

PSSR I OES IR LS SRRLE L

T 70), THE RDCRESS
o?onféséogr “&' c1§s) IS 773 ?Tﬁr
FOR Paocsssons WITH NO HARDWARE SWITCH REGISTER, THE OPERATOR
&E g; 51 D SWITCH vm.ué iN LOCA? Sn 176
BEF ARTING ROGRAM.
SWITCH SELECTION
mz SWITCH Rscxsren mmoums OR SOFTWARE) IS USED TO SELECT
ORER M1.011 oF T OOTSTRAP TO BE TESTED
T0 THE ouou NG TRBLE.

MODULE VERSION

B

M3301-YR
M3301-YB
M9301-YC
M3400-YR (OR YC)
M3301-YF

THE cnc AND LPC FOR NEW VERSIONS ARE KNOWN
T IN THE ABOVE TABLE, SET THE SWITCH REGISTE ro 2ERO
ANSWER THE TELETYPE DIALOG.

TERMINE THE CRC AND LPC FOR A NEW VERSION. STRRT
AGNOS ICRTEDIJ“&%THS&RO ANSWER 0 TO THE

TS FOR THE LPC CRC. THE RESULTING MESSAGES

ATE_THE_CORRECT FUTURE RESPONSES FOR CRC AND
VIDED THE TEST IS RUN ON A KNOWN-GOOD MCDULE.

TELETYPE DIALOG

Zr= N EWMn»-

o™

SEVERAL QUESTIONS ARE THE OPERARTOR IN ORDER
TO OBTRIN SLFFICIENT FOR TE TING A ROM MODULE

SR
W IN THE ¢. THE DIALOG
IS Imglm PRS?RRH“I'? S MTED WITH THE SWR = 0.

L RESPONSES ME IN CCTAL TERMINARTED BY A
CQRRIQGE RETURN.

RESPONSES ARE CHECKED FOR VALID OCTAL NUMBERS.
IF m ILLEGR. CHARACTER IS TYPED, THE PROGRAM WILL TYPE

I 166 FAGRER T FEED AIC

IF A MISTAKE IS NOTICED BEFORE THE CARRIAGE RETURN IS USED
10 szmrE émvsg A R u7 CAN BE
USED TO DELETE MISTYPED I
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E
§§§

248

e.4

ok AR P

IT IS VALUE AGRINST WMICH THE UNIT UNDER TEST' S CR'
WILL BE COMPARED.

fii1s RESUECTS THECIAULE OF THE LONGITUDINAL PARITY CHECK

1710 Ve v REATRST IwiCa ToE CATT ChogR rest ST

iz EEIE SRR 0,58 T D BB s, 1o
T ST S O 0 5 2] Do O AR

4. TYPE LENGTH (BYTES) OF 1ST ROM ROOR.

N By E8 =~ ie TEhaREAg "0l Y wvg m“?"xﬁ‘é&:s sPce

OF 1000 BYTES. IF THIS SECTION OF
USED BY THIS VERSION, ANSWER Q0 TO THIS GESTI@P

s R e o B e
nqgg; ? NGTH (BYTES) &ﬁ%‘ihﬁfa
T ST e m’”‘m L o

CO0 BYTES. 1IF TH TION OF SSES IS NOT ..SE.;
BY 1S VERSION, ﬂﬁhég 3‘90 THIS

EXECUTION TIMES

RSP O R

HILL WA SOMPLETION; ROWEVER, IF RUNNING
NOER AFT THE PROGRE WILL CTELE LoNTiNLSUELT.
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sse
287 3.0 ERROR INFORMATION
- B e R T T T e e
N THE DIAGNOSTIC TS A DISCREPANCY BETWEEN THE
530 5??“@ 9&9 conpuftgt EEE 3ﬁ LB¢ BCEH ARE PE:#EE:
593 HE TELETYPE.
234 ANY DISCREPANCY IN THE LPC CAN ASSIST IN ISOLATING THE
ggg PROBLEM TO THE ROM IC.
297 &m;f'n APT THE ERROR eé? INDICATED BY DEPOSITING ERROR INFORMATION
ggg N THE APT MAILBOX BEFORE HALTING.
ggg 4.0 PROGRESS REPORTS

5

ERSEREER

AT THE END OF ERCH PRSS THE PROGRAM INCREMENTS TO THE

alie) BE I S e,

T WITH EVERY RESTART.

ORIy TERERE BRI RN BRI D s

3{? T0 RUN TO VERIFY THE MODULE.
§;g 5.0 TROUBLE SHOOTING

-‘ — -

314

31s THE ALGORITHM FOR COMPUTING THE CRC IS THE SAME RS THAT

21E D ON 9-TRACK MAGNETIC TAPE WITH 0DD PARITY. THE

317 CRC IS CALCULATED ON A BYTE-EY-BYTE BASIS. WHILE THE

38 ALGORITHM IS SUCCESSFUL IN DETECTING MULTIPLE , It
gég USE RS A ING RID IS LIMITED.

321 T§ LPC ¥s cm.cu.nrz? EY ASSEMBLING THE XOR OF EVERY

322 WORD IN THE ROM. WHILE ONLY USEFUL IN CATCHING AN

323 0DD NUMBER OF gnnons IN EACH BIT POSITION, IT IS VERY

224 USEFUL IN ISOIATING THE PROBLEM TO A CHIP. "BY LOCATING WHICH
228 BIT POSITIONS ARE IN DISCREPANCY, THE CORRESPONDING R0M

% CHIPS CAN BE ISOLATED.

328 IF NO OTHER CLUES CAN BE OBTAINED, START THE PRCGRAM

323 AT 210 AND COMPARE THE PRINTOUT OF THE CODE WITH THE

33? LISTING FOR THE VERSIIN BEING TESTED.

6.0 LISTING

(ORI N EN O TN
mgmwm*ﬁ
NN W
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338
339 .ENRBLE ABS
340 LIST ME
g NLIST MC,MD,CND

000000 §SWR=0
g:q .SBTTL BRSIC DEFINITIONS
34E -3INITIAL ADDRESS OF THE STACK POINTER ### 1100 ###
g‘:g 001100 §TACK= é 9

7 .EQUIV EMT,ERROR :BASIC DEFINITION OF ERROR CALL
33:2 .EQUIV IOT,SCOPE .,ans:c DEFINITION OF SCOPE CALL
ggu *FISCELLRNEOUS DEFINITIONS
1 000011 4T= :CODE FOR HORIZONTAL TRS
3s2 0000is .- LF= E ,,cooc FOR LINE FEED
383 000C18 CR= 1 $1CODE FOR CARRIAGE RETURN
354 000200 CRLF= 200 :CODE FOR CARRIAGE RETURN-LINE FEED
358 177776 PS= 177776 : 1PROCESSOR STATUS WORD
3EE LEQUIV PS,PSW
3=7 177774 STKLMT= 177774 ;3 STACK LIMIT RE"I?T
358 177772 PIRG= 177772 ;PR INTE REQUEST REGISTER
3E3 177570 DSWR= 177570 : HARDWARE SWITCH REGISTER
3%‘? 177570 DDISP= 177570 :  HAROWARE DISPLAY REGISTER
%2 *czngm. PURPOSE REGISTER osmmons
23 000000 RO= RAL REGISTER
3E4 00000 Rl= -/.1 ,,G%m. REGISTER
33 0000 R2= %2 : 1GENERAL REGISTER
3L 000003 R3= %3 : :GENERAL REGISTER
36 30050 e iR NERAL E%E%%’g
35 385008 RBe 2 GENERAL RECICTER
70 000007 R7= %7 GENERAL REGISTER
371 000006 SP= 3 ,,smcx POINTER
g;g 000007 PC= % PROGRAM COUNTER
375 - ¥PRIORITY LEVEL oermmous
275 PRO= O : :PRIORITY LEVEL O
378 ooooumma PRIz 40 :tPRIORITY LEVEL 1
377 000100 PR2= 100 ,,anomrv LEVEL 2
378 000140 PR3= 140 .,anon}w LEVEL 3
379 383538 PRY= 00 s :PRIORITY LEVEL N
380 PRS= 40 : tPRIORITY LEVEL 5
381 000300 - PRB= 300 : .,mxonm LEVEL &
ggg 000340 PR7= 340 ., +:PRIORITY LEVEL 7
284 . ¥*SWITCH REGISTER" suxrcu DEFINITIONS
335 100000 ¢u1S=" 100000 e 7ot
ZEE 040000 SWl4= 40000
387 0200 SWi3= 20000
2O B
2

290 002000 SWl0= 2000
28] 001000 SW0s= 1000

000400 Su08= 400
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LR35

000100
000040
000020

B

000001

100000
E
Q0

01

000
001000
000400
000200
Q0C100
000040
000020
000010
000004

000002
000001

000004
ﬂq‘lg
000014

o

2? SEP 76 14:46 PAGE 9

BRSIC DEFINITIONS

SW0E=
SWOS=
SW0Y=
SW03=
S

geeeesad
<< HNNNMN

[(alwlwlw
B e e e

EMTVEC=

TRAPVEC=

10000
2000

1000
200

100
40
20

10
4
?
EITDQ,BITQ
ITDE.BITg
BIT107,BIT
BIT06,BITE
BIT0S,BITS
BITDH,SITH
BIT03,8IT3
BIT02,BIT2
BITO1,8IT1
BITOO,BITO
“CPU” T
¥

0

]

-
i

0
24
30

34

MO1

RAP VECTOR RDDRESSES

OTHER ERROR
AND ILLEGAL INS*RUCTIONS

,,T RAKPOINT TRAP (BPT)
UT/OUTPUT TRAP (I0T) ##SCOPE##

:.EHngIOR #RQP (EMT) ##ERROR##
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DIMSAB.P11  27-SEP-7& 14:43 BASIC DEFINITIONS
450 000060 TKVEC= &0 : TTY KEYBOARD VECTOR
:gé 000064 TPVEC= B4 ,,TTY PRINTER VECTOR
000240 PIRGVEC=240 : 1 PRCGRAM INTERRUPT Rsoussr JECTOR
483 000000 =0
:gg .SBTTL TRAP CATCHER
4SE 000000
457 s #ALL unusso LOCATIONS FROM 4 - 776 CONTAIN n " +2,HALT"
458 : *SEQUENCE TO CATCH éLhE?RL TRAPS AND INTERRUP
: B S *Locnnon 9 CONTAIN 0 CATCH IMPROPERLY Lon ED VECTORS
4&1 000174 000000 ' DISPREG: uono 0 :SOFTWARE DISPLAY REGISTER
462 000176 000000 SWREG: .WORD O ,,sorTunns SWITCH REGISTER
463 000200 : .=200
464 000200 00S067 000624 CLR TYPOUT
465 000204 000167 000&6E IMP START
466 000210 012767 000001 00Oel2 MOV 81, TYPOUT
%qé; 000216 000167 0O0ESH IMP START
469 177776 PS=177776
:;? 000034 TRAPVEC=34
472 001000 .=1000
473 001000 177570 SR 177570
474 001002 177570 DISPLAY: 177570
475 001004 173000 ROMSAL: 173000
476 001006 001000 DATLNL: Si2.
477 001010 ROMSA2: 165000
478 001012 onrgua: 512.
479 001014 XORS:
480 001016 EXCRC: O
48l 001020 EXLPC: O
482 001022 ACTCRC: O
483 001024 ACTLPC: O ‘
4 1833 PARCNT : 8
:es 001 TYPOUT:
:gg .SBTTL ACT1l HOOKS
:9‘3 H ﬁsszgliisﬁiagsl’g#iag#TT********!***!!l!I!**ll**!*l****il*liiiil*
395 ‘ ‘oom% R% v%c :SAVE PC
:33 000046 ooeoqa ssngno ::1)SET LOC.46& TO ADDRESS OF SENDAD IN .SEOP
43  0000S2 oououn JWORD O ;32)SET LOC.52 TO ZERO
- 001032 =§SVPC :: RESTORE PC
:qe .SBTTL APT PARAMETER BLOCK
459 s R L E T r s R T R T e P T P T T F Y T T T
£00 SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
gﬂl 33 il!li*!!i!i'li!l»iI-!lIN“!&***!llii*i*i*!il!*iiiiiii*lll**i&lli&il

s 201052 S=. 1 SAVE CURRENT LOCATION

€2 =24 T POWER FAIL 10 POINT TO START OF PROGRAM
£04 000024 000200 200  ;iFOR APT START LP

€3¢ 000G44 .s44  ::POINT TO APT INDIRECT ADDRESS PNTR.




MRIN. MACYIL 2T(1008) 27-SEP-76 14:46 PRGE 1l ,
DoMSRE.PLL 27-SEFP-Tf 1%:43 RET PRRAMETER BLOCK
ggg 5000w §3§ SAPTHOR ;:PQINT TO APT HEADER BLOCK
. 183 .=.8X  :1:RESET LOCATION COUNTER
S nunuuocu&n5onnuu"uu"uniuuuuuuuuuuu;
Ene t8ETUP APT PQRAMETER BLOCK RS DEFINED IN THE APT-POPLL DIAGNOSTIC
gia : INTERFACE SPEC.
sxé 201032 gmm:
€13 00i032 000000 HIBTS: .WORD O «:TWO HIGH BITS OF 18 BIT MAILBCX ADOR.
€18 00I03 001086 §MBRDR: .WORD SMAIL  ::ADORESS OF APT MAILBOX (BITS 0-185)
L §193§ % §TSTM: .uonn g :IRUN TIM OF LONGEST TEST
S1€ 301040 §PASTM: . --aun TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
§17 %18‘*2 %a: SUNITN: '“828 DITIONAL RUN TIME (SECS) OF A Pnss FOR EACH ADDITIONAL UNIT
Sig OC10w< 14 ss'sm-shhn : s LENGTH MAILBOX-ETABLE (WORDS)
13 JSBTTL APT MAILBOX-ETABLE
‘éé El{lliilllllill!}llllll!!!I'il!li{ll'lllllll!{lili!i!illi*ll!lifii
VEN
00104 §MAIL : ;1 RPT FWLBOX
S24 D0104% §MSGTY: .WORD msgv :MES TYPE CODE
-;- FATAL % AFATAL - :FATAL on NUMBER
. 001 TESTN: . ATESTN ::TEST NUMBER
001084 Re . APASS  ::PASS COUNT
g%l% !MT. RDEVCT :;DEVICE COUNT
i onit: " . AUNIT  ::1/0 UNIT NUMBER
€30 001062 §MSGAD: .WORD AMSGARD :: sggré gs
235 -,- M "WORD AMSGLG ;: NGTH
J01 : ¥ ENVI ON‘ENT TRBLE
51 i Vi, BUTE PEN  DIENVIRGNMENT MOOE BITS
§ %‘8% : uoEE ASWREG ::m 'su:nsu as:ggrgn
it ScPUok: [HORD AGRLOP LiCRU TV 5P
Syeer, ! : .
= N R
2 i # 0 1,11/ og;ag fé /20203, 11/40=04, 1145208
'* - v 4
g*; i BIT gsné&. 91% cLaeK
-2 ¥ 8IT "3=FLOATING PO NT PROCESSOR
€3 ‘e BIT B=MEMORY MANAGEMENT
$44 001078 [ $9(
gﬁ LMEX]
€47 001078 oosoa7 rrus START: CLR SFATAL :CLEAR ERROR NO
Zag ug CLR $MSGTYP cn.gm ng;ssncs TYPE (RPT)
g4 0011 .12757 éoomx 17773 8], STESTN
€< .SBTTL mmnuzs o-gpcomou TRGS
€£] DOI114 012706 000SO0 :sSETUP THE STRCK POINTER
€22 ..mncuzz A rr.u vtc
=§3 ;@ug oxs;;v << MOV ; - TRAP vscron FOR TRAP CALLS
€55 OClize Qig7z7 00C3 MOV mpvwa LEveL
555 0ia Blerdr Q04 MV e§eu bmvsu g Pouen FRILURE VECTOR
- JJA‘
53 ::S12E ;@”g HARDWARE SWITCH REGfQ%R IF NOT FOUND OR IT IS
€8 ::EQUAL TO A =-1"° snun FOR A SOFTWARE SWITCH n;g;srsn
223 21150 Qi oV a&sr;ngsgha&sg) $33AVE ERROR VECTOR
0 Q011 )| ] x
g1 Boiite E‘S; 7 10%98 °99w MOV Esuh SWUR gf u?p Sn mﬁguggs SWICH REGISTER

- ————— e —— . -
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JMAIN, MACYI! 27(1008) 27-SEP-TE  14:48 PAGE 12
OMORB.P11  27-SEP-TB 14:43 INITIALIZE THE COMMON TARGS
ge2 n::i;;t:{= mgmr {rrsrc igg: ngg :ooxsp.mspmv “29 %nsngggs ms; RY REGISTER
y ( (0( lili (raf iy .asm ss !
- éléﬁﬁ %ma &: ssi + § BRANC ,,}F I 70“9&5 gccunas.,
< : AND HARDWARE sm IS NOT = -]
Seé 001208 000403 g 331 ..anm:n IF NO TIMEOUT
ge? zaiggg 12; 001218 BuS: E?}’ 8E58, (SP) ::1SET UP FOR TRAP RETJRN
B RO oo ovese ess: MOV eSUREG : ;POINT TO SOFTWARE SWR
gro 001284 012767 00017 177882 MOV soxqutc DISPLAY
24 001832 015637 000O0M EeS: MOV (SP)+ OSERRVEC ::RESTORE ERROR VECTOR
£ l Y4 [ R .. AR PRSS
: ES@ 767 65&368 177617 Shs mp?gxzs.ssnvn ?t T USER s?&’" UNDER APT
g7 001350 xwo; BEQ £78 \ES USE NON-APT SWITCH
g:; Eiﬁ 12767 001070 177820 e MOV $3SWREG, SR NO,USE APT suxrcu GISTER
E78 00! 176858 002042 CHP 42, 8$ENDARD : TO MODE?
gx 14 §: nfhﬁ ;%r s0: BR
80 301 104401 YPE
ssgé 001 TITL .
1 177500 RESTRT: MOV RO :GET
233 gg % . ; g‘“ 19T 2ERG: cET INPUT
25 f 18087 1 o 335 (R FETCH CT. LP
-
5'39 gxﬁ §1§7 ﬁ% 177435 MOV r??eSéng g’; gmn Exgscrto ¢
B A i msn | o L IR PN I MRS e aw
£30 %13% 16087 %Qé 177 MOV TOLN2(RO), bn? 5 FETCH 2ND LENGTH
€9 DOl 16067 004 17749 MOV TRMSA2(ROY, nonsna mcm STARTING ACOR
55 1 ?n CHECK :60 ¢ z
g 1 178484 GETIN: TST 92 :UNDER ACT AUT ACCEPT?
g9 0C13%e 001 BNE CHECK :IF S0; Rga USE -DEFAULT PRRAMETERS
£dg gxﬁ 000001 177500 CMPE 8l gewv ik
€3¢ 001 1441 ago CHECK o 38
€37 001 005787 177434 ST . TYPOUT ;non TYPE OPTION
gg 1 001012 % wgu :IfF S0: BR
1 104401
£57 D0iace 1owans BEocT
% gxﬁ 66%7 177406 W (SP)+,EXCRC ronss CRC
1410 109401 TYPE PE LPC mur REQUEST
§04 001412 00SOEE GETLPC
1818 1044 WT
“‘LS 66-»' 7 17737% v (SP)+ EXLPC +STORE EXPECTED LPC
1422 104<01 GET2: TYPE
14 ;Rsrgx.gsr 1ST ADDRESS SPACE
E 14 gow T :INPUT SA
1 14 126687 177350 v (SP)+, ROMSAL
£l %1“ g:o TYPE :REQUEST LENGTH OF 1ST ARDDR. SPARCE
el 14 SI1Zt
21 gx 6 0C - + INPUT LENGTH
14 OCiw42 (QlzeE7 177340 MOV (SP)+,DATLNI
E;s wiﬁ TYPE :REQUEST START ADDR. FOR 2ND SPACE
519 %1 ! %Scf : INPUT SA
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27-SEF-T8 14:4? PAGE 13
19:43 NITIALIZE THE COMMON TAGS
}
177330 ;ov P )+, ROMSAZ
s‘x?EaT.'
177320 V (SP)+ DATLNS
177332 CHECK: TST TyPout
BEQ +s
000680 Ine YPROM
177312 18: CLR ACTCRC
177310 (LR ACTLPC
177288 MOV DATLNL,RO
BEQ CHO
177258 ?gg gcongsé Rl
?%eaﬁ: MOV ROMSAL,R1
177244 % onn.m ao
3 JSR
xc%’asgw CHO: MOV adéag Rl
177232 MOV oap.re RO
000270 J C,CRC
177216 MOV ROMSAZ,R!
177214 MOV DATLNZ. RO
ASR RO
000s22 JER PC,LPC
000001 1772854 CMPB  ®]. SENV
BEQ 18
178222 1ST 25
000856 18: g‘rg nu#acr
177184 177188 CHI: CMP EXCRC,ACTCRC
BEQ cKl
TYPE
EXCRMG
177180 MOV EXCRC,~-(SP)
;vpoc
ACC
177182 MOV ACTCRC, = (SP)
TYPOC
176154 002042 &n; ?s $SENDRD
000001 177186 CMPB 81 SENV
177140 18 ﬁ'bﬁ n'adsrnm
% 177130 W? 81 SMSGTYP

177100 177072 CKl: cMP ?&ELPC.EXLPC

177080 MOV EXLPC,~(SP)
TYPOC

;REQUEST LENGTH OF 2ND SPRCE
: INPUT LENGTH

; 1S TYPOUT REQUESTED?
EERNCH IF NOT

YPE QUT POM
:CLEAR STORAGE FOR ACTUAL CRC
:CLEAR STORAGE FOR ACTULAL LPC

T LENGTH OF SPAC
ifnﬁ? ﬁ%mr%’sggnﬁoneﬁmz

FIRST Fl-'&. OF CRC
PO NT 0 smm 1ST ROM RODRS.
SE tsHGTH OF 1ST ROM RDDRS.

Wlie?é@ G boles.
8 JF THLE el wo! "§8“

s POINT TO START OF 2NO ROM AD
SSNVEENGTH OF 2ND ROM RODRS.

WORDS
:COMPUTE REMAINDER OF LPC
U?OEI R RPT?
li!POER RC FUTO RCCEPT?

CON’LTED EXPECTED ?
(IF S BR

; TYPE CRC ERROR MESG.

;PUT EXPECT CRC ON STRCK
T\PE EXPECTED CRC
: TYPE ARCTURL CRC MESSG

:PUT _ACTURAL CRC ON STRIY
i TYPE ACT

.lﬁ_ﬂgg QC#W-RUTO MOOE?

; UNDER WT"
: IF NOT:

® @s a0 =8 &

SR
HO\'E TO MARILBOX ERROR NO. ##%x 2 2222

EST n&bgox FOR FRTAL ERROR

COH" QRE E;PT LPC=RCTURL LPC
LPC ERROR MESSG.

';U;EEE;EEY;EDLPC ON STRCK
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JMAIN. MACYLL 27(1008) 27-SEP-7&  14:9% PAGE 14
DIMAB.P11  27-SEP-7& 14:43 INITIALIZE THE COMMON TRGS
874 001742 TYPE : TYPE ACTUAL LPC MESSG.
£78 %mq ACLPMG |
g.;g oo{gas uw 177082 v RCTLPC, -(SP) '# ACTUAL LPC ON STACK
2;é {758 &ezgf 176062 002042 P 42, 48ENORD ng F“M”iiu‘ro MODE ?
680 001764 122767 000001 177079 CMPB 81, SENV :UNDER mv
ggé %i;zs Em 000003 177048 1S: RBE’ %3251"9“1 H0V€0¥b nzﬂwox ERROR NO. ##33% = 3333
683 002002 012767 000001 177036 MOV 81, SMSGTYE ssr MAILBOX FOR FATAL ERROR
&84 002010 000000 HALT :LPC ERROR
2@ 002012 026727 178024 002042 CKa:  CMP ?guenoao ;ngtcguromnccsm
gg @5353 § %3: E*vpﬁ END OF TEST
% 0005 Oococs E%eg 18 5%57 PRSS gurf ng; COUNT
¢ - : : .
4 - v 84 RO H K
23& ﬁg 14 . e éoagm ;KEE GOING
£33 002040 000005 RESET
E% 2 004710 SENDRD: gn PC. (RD) :ACT HOOKS
£3E ] NDP
€57 NOP
sgg 002052 000ie? 177216 GOAGIN: IMP RESTRT :D0 AGAIN
. 016767 176 730 CRC: v TCRC, XORS
e oy e R L mv o
702 002066 022701 173024 CMP mabaq Rl k?‘“’%"" EFFECTED BY SWITCHES
5 B %% B & X COUNTERS
% el gg ?3 )+ Fsﬂ POINTER
] -
. -j-? % L TCONT
@ D021 767 000114 CL3: JSR 5c.mm 60 GET ITY
, 709 002110 004767 000166 ISR PC. XOR :XOR CHAR
710 002114 1 353
né -,-*— RY :ROTATE 1 POS. RIGHT
OB — Bile  SiBo. Ry I Gy o
-
71§ -f-T- %5;?1‘ EL? '
71 002130 010408 CLl: MOV R4, RS :SAVE CHAR
;f ﬁi% 7& 177703 §§'c‘ 8177703, RS
718 i 77703 ¢ muans
715 002144 74 BIC s74. RY
720 002150 0SO0SOM BIS RS, RY
;g% i 7 176836 cL2: v gg.xons
7e2 0021 14 8 CLLAST +1F LAST CAR.: BR
724 00Zle2 167 177676 NP L0 :GET NEXT CHAR.
? %1% 1 CLLAST: XORS, R4
i 7 é;ﬁ : XoR
; : 4 im i E‘E :i 7 mORS COMPLEMENT ALL BUT BITS 38 §
7%2 % 8;538; 175555 gfs m.xoss :




j—— e cemm s R cme -

e ——— . S

——— e —

R o R R L L 2 ettt

Hi T

MRIN

MRCY11l 27(1006)

27-SEP-76 14:46 PAGE IS
INITIALIZE THE COMMON TRGS

DZMIAB.P11  27-SEP-76 14:43
730 002214 016767 176574 176600
731 002322 000207
2o 1
176580

016767
Qi210M
<4
76

g8

| 3
o

%
> oy o

S5
8%R

el B

&6638? 176534

000400

175§g3
178S

178474
178870

176472 178460
17

177732

176439 176%42

i78810
178406

176372

PRRITY:
CLPO:

CLPL:

CLPZ:
X0R:

LeC:
LPCl:

LPCe:

TYPROM:

TYPR!:

ENDOT:

TYP:

TYPO:

— T —— . ———— . -

MOV

RTE

ULt

== i S

M mm
e
WN=NOO

T
CHCHED

o3

JSR

T

FO2

EORS.RCTCRC

¢
AN
8, Ry
cLPl
PARCNT

Rl

;ctgnn BIT COUNTER
tEEY NO. OF BITS

'SEE IF ONE BIT

{JF NOT: | BB

;éunp COUNTER

:ROTATE TO NEXT BIT
:CONTINUE FOR ALL BITS

:§gssér 0DD ® OF ONE BITS
:SET PARITY BIT
(EXIT

;XOR SUBROUTINE: R4 WITH XOPS

HFS0 SRIPLOE. B BRAGRING

: TYPE MERDER

jECINT OT 15T ROM SPACE

i RANTERTCTS ADRGS

{BRANCH IF IST ROM SPACE NOT USED
S by e,
Ecgnv§5¥cto MORDS

i8R IF N0 ADDR. SPACE NOT USED
160 TYPE 2ND ADOR. SPACE

PR e
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Yll 27(1006) 27-SEP-7B

27-SEP-78 14:43
1049401

4
ot

i

:

BT P ;2

%
:

§
:

;
e

00eS
S05ei2 fieder
002570 000187 177124
B

00 12?&; 00000{
Roseis oooode v
002tl6 177560
002620 177562
002622 3116% -
ooasg 1 177760 -
002636 100378

Goe

INITIALI "E THE COMMON TAGS
TYP3: TYPE
CARLF .
MOV RC,-(3P)
TYPOC

CL o

149:9& PRGE |

. PUT noDREss ON STH
- TYPE AOLR.

TYP2: MOV (RD)#+,-(SP) iPUT DATA ON STACK
I : TYP_DAT
1 i TYPE 2 fpnces
SP2

¢ Rl F}NISFED"
E% TYPO £E BR
T TURN

PC
numcr %n ng
cn3 rngc'?am,m Eu xzo ﬁt. K VERSIONS?
BEQ AUTERR IF S0:
CMe rxfT;n-c(no),ncTcnc ooes ;uxs CRC AGREE”

LINJES fm TN

Saas

3842, aSENDRD
AUT3 IF

1SET u6 vsnsxon MESSAGE

MOV TMSG(RO),RUT2

TYPE
AUT2: O
AUT3: V TXCR (RD),EXCRC T ¢ CRC
; (RO EXCPC 1251 EXPECTED LPC
JMP CFECK LPC
RUTERR: T
m‘ﬁim
MOV 1,8FATAL HOVE TO HRI OX NO.
MOV Il 'gMSGTYP MRILBO RTﬂL ERROR
HALT TO C PT FQILED

.SBTTL TTY INPUT ROUTINE

f!!lilllii!ll&ll!illlil}iiilIliiillll!llﬁli!lilliilliiiiil!iif!
$tkS: .WORD 177560 +TTY KBD STATUS
§TKB: .WORD 177552 ,,rrv KBD BUFFER
LENRBL LSB

.DSRBL LSB

R R R R R R R R R R R R R R R PR R R E R RN R PP IR PR R R R R R R R R PR LR R R R R R RER RIS
i'c'nxs ROUTINE WILL INPUT @ SINGLE CHARACTER FROM THE TTY

#CALL:
¥ % T E ar mmcren FROM THE TTY
‘s URN HERE ngas STACK
i .,uxm ITY BIT STRIPPED OFF
SROCHR: MOV (SP), =(SP) :PUSH DOWN THE PC
MOV ur§95,a(sm ,.snv; 5 PS
18: 7STE 28TKS
BFL 15 ‘iR cmnacrsn
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MACY1l 27(1008) 27-SEP-76 14:4_ PAGE 17

P11 7-SEP-TE 14:43 TTY INPUT ROUTINE
002640 1177BE 177754 000004 MOVE  2$TKB, 4(SP) “EE“D THE TTY
00284t 042 177600 000004 BIC 84C<1?7) 4(SP) ::GET RID OF JUNK IF ANY
002¢€54 023239 000004 000023 CMP 4(SP), 823 ::égnggﬂn gongnOL-sv
885823 98§9§9 177728 28: ?§§9 3§TK5 SIHAIT ro& A CHARACTER
e 1?0375 17277 ﬁpba 38 TK P) “Logpcﬁggéergs -
8832;2 642?12 177588 BIC .»cze? P) E;gﬁxs IT 7-351 ASCII
002702 022827 000021 MP (§P)+ sex ;:%g IT A ?ONTROL-?’
001366 NE +3 IF NOT DISCARD

002710 000750 BR 13 : 1 YES, RESUME
002712 026627 000004 000140 38: cHP q(sp),olwo ::1S 1T UPPER CASE?

20 002407 BLTY 43 ; ;BRANCH IF YES

22 02te27 000004 000178 CMP 4(SP), 8175 :15 IT A SPECIAL CHAR?
002730 003003 BGT 48 + 1BRANCH IF YES
002732 04278& 000040 100004 BIC $40,4(SP) ;3 MAKE IT UPPER CASE
002740 0N000Z 48: RTI :G0 BACK TO USER

, *l'l»l»ll!llﬂll!'II'l'il!I'll»'lllI»'IIii!i*!iilil*!iiililli!lil!!lﬂlli!lﬂlli
igg&f ROUTINE WILL INPUT A STRING FROM THE TTY

P# ROLIN ;s INPUT A STRING FROM THE TTY
o ® RETURN HERE : ;RDDRESS OF FIRST CHARACTER WILL BE ON THE STRCK
¥ ,.TERHINRTOR WILL BE A BYTE OF ALL O'S

%%

§
8

SROLIN: MOV R3,-(SP) ?
’ C P ; .CLERR HE RlBOUT KEY
003176 ' 13: MOV #STTYIN,R3 ;sGET RDDRE

002746
002752 - 003208 | 28: CMP nnwmw R3 .gwgan’
ggs;gg 101488 . BLOS i3

104408 ROCHR 0 READ ONE CHARACTER FROM THE TTY
002782 1128132 MOVE  (SP)+, (R3) csr CHARACTER
002764 122713 000177 108: C(MPB 8177, [R3) ,.xs IT A RUBCUT

001022 ENE c§ BR IF NO

88?71 gag éﬁp’ "éﬁ IPIS THE FIRST RUBOUT?
002775 112767 000134 000170 MOVE  #°\,9% ::TYPE A BACK SLASH
003004 104401 003174 TYPE 33
gggg:o 01 177777 MOV k-1, (5P ::SET THE T KEY

14 £s: DEC R3 : 1BACKUP BY
002016 003176 CHP R, #STTYIN - ::STACK EMPTY?
005055 {°f§2§ 000144 5539 (33) 3§ "Eg i ¥ESTYPEOUT THE DELETED CHAR
i CHAR.
003030 104401 002174 TYPE ¥P 7,
%ﬂ% %gfg T3, ggr (gP) I:gousour KENO SE
D0 0us oowot; 134 000124 553 93 wps n ancx SLASH
00 000 l'\ HH
i yn+1 ok . : o’ <
16 CLR tsP) ,.CLERR THE RUBOUT KEY
713 00002S 78: CMPB 25, (R3) unnn»vsn A CTRL U?
1 g ??Ss =H F NO

104401 003z12 SCNTLU ,,TYPE A CONTROL “u*
00 000726 is :1GO START OVER
00 552713 000022 8%: CHPE sga,(nay ..53 cnnnngrzn A “tR™?
00 1011 BNE 3
003100 108013 CLRB  (R3) : :CLEAR THE CHARACTER
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MACY11_27(1006) -ssp-?s 14:48 PAGE 18
P11l 3-SEP-7& 14:43 TTY INPUT ROUTINE
003102 104401 003207 TYPE  ,SCRLF :TYPE A "CR™ 8 “LF"
106 104401 00317% TYPE smm ,.TYP THE INPUT STRING
112 00071 BR ..co ICKUP ANOTHER CHACTER
153 01 003208 48: TYPE ;auas YPE R '?
1 71 =5 { CLERR THE BUFFER AND LOOP
uoaiaa iuw oooo;& 38: r;g;a tga),es ,.scno THE CHARACTER
%153 123“725 18 IMP hg,man : ;CHECK FOR RETURN
onggxas 001308 BNE 2§ 1:LO0P IF NOT RETURN
140 108083 177777 CLRB  -1(R3) : :CLEAR RETURN (THE 15)
mi“ Oerey osell P’?E !%& "TYPENRRL%T EEQ FROM THE STACK
%122 1 Sg n3v (8P)+,R3 ﬁtg Jg
184 DlIese MOV (8P),~(5P) :tADJUST THE STACK AND PUT ADDRESS OF THE
003156 016666 000004 000002 MOV wt?i 2(SP) - 3:- FIRST ASCII CHARACTER ON IT
%33% 4 012766 00317¢ 00000 59\1’ s$TTYIN, G (SP)
174 900 q§: BYT :: Tom FOR ASCII CHAR. TO TYPE
%31?5 000 JBYT 8 ,,?ER % Ogn
002176 000010 $TTYIN: .BLKE B. RESER\‘E 8 BYTES FOR TTY INPUT
% 877 ;ous : .nscH o : sTION MAR
15 CRLF: .ASCII s ;6mnmcs RETURN
003210 000012 F: .nsczz (12 ++LINE FEED
%331; % 0; CNTLU: . 5 /t07¢15)¢13> + : CONTROL *U"
1 1 807 000012 SCNTLG: .ASCIZ /#G/¢<1S><i2> : :CONTROL "G"
003224 00s0iS 053523 020122 $MSWR: .RSCIZ «<15)¢12>/SWR = 7
003232 020078
003235 040 cumo 0S350S S$MNEW: .ASCIZ 7 NEW =
0023242 03e440 000040
.SBTTL READ AN OCTAL NUMBER FROM THE TTY
R EERBER R R R R R R R R R R R R R R R R R R AR R R IR R R AP R R R R AR R R IR ER S
&ms ROUTIrE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
:#CHANGE IT TO BINARY.
P By Ts““"“STEﬁS AT CRRCTE *%‘SE%E‘B -"F-*u?ff LECRL
s LSy AR LE BT UaR L INE FEED. THE COMPL R MUST
*&L N BE RETYPED n-z INPUT IS TERMINATED BY TYPING n cmmm.s RETURN.
1 e BTN, e o ne srac
p Lo OB oA 19 ARE I SH1geT
00324 D1164% §RDOCT: MOV (SP),=(SP) ,,PROVIDE SPACE FOR THE
% 1%& 000004 000002 v 4(sP}, 2(sP) $ 3 INPUT_NUMBER
, 1 v RO, -(5P) gusu RO ON STACK
£ 10146 MOV Rl,-(5P) ;,PU%: sé ON STACK
, ge% MOV R2.-(5P) 1iPU ON STRCK
3 18: ROLIN + :READ AN RSCIZ LI
w 1 MOV . (SP)+,RO 33GET nooasss or 1ST CHARACTER
1 000100 MOV RO,SS :AND SAVE IT
gga?.ﬂ 1 gt: ; 25 ,.cn.zan DATA WORD
2s: MOVE  (RO)+,-(SP) ,.P CKUP TH RCTER
s i e P THIS o
003304 122716 0000&D CMPE  #'0,(SP) mxe SURE THIS CHARACTER
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MAIN. MACY1l 27(1008) 27-SEP-76 14:46 PAGE 19
MORE.P11  27-SEP-7& 14:43 RERD AN OCTAL NUMBER FROM THE TTY
0C3310 003026 BGT  u§ .+1S AN OCTAL DIGIT
] 71§ 000067 CMPB 8'7, (SP)
BLT 4§
ASL Rl co 82
1 ROL  R2
23 003324 008301 QSL Sé 1o a4
2 Bhn e A i 8
s 29 TE 177770 BF B (sp) 1P THE ASCII JUNK
B 3R ROb B T oo
365 000756 BR
366 0033 005726 33: TST (sm ,,cum TERAINGTOR FROM STACK
ZE 0334 oy "ép 2isP) '1SAVE THE RESULT
v R3¢
o0 : : HO: E . ;+ ga ;POP STACK INTO R2
+
ﬁ%% B GPINR ::n};&«i“ﬁ
§73 7 4s: 153 (SP)+ ' ICLEAN PARTIAL FROM STACK
&3 IR wRE (RS e SRR INATOR
§75 003372 10440 FYPE :1TYPE UP THRU THE BRD CHAR.
El ﬁ:{g T 003206 - Y (mom moge g | p
s78 0034 000736 R is ::mv AGAIN
976 D03MOM 000030 $HIOCT: .WORD O ' ' HIGH RGR0ER BITS GO HERE
= "SBTTL  TYPE ROUTINE
% lli*lgl;i!;:;g*!illli!liﬁll’ll!*!‘lI‘I"I"l‘!!*i*i*l;;*g;*!l;;;i;!if ’
u Y .
484 n&ﬁ 5oum£ um“?cgm NUMBER uf’gm;sc ERe Bt LINE FEED.
98 ONTRING THE CHARACT 9 THE FILLER CHARRCTES.
3 4:81 u.g E INs THE 2 PaBRcTERS AEBIRED,
% L2 CONTRINS T LL RFTER.
389

24

!'CRL
ill USING A TRAP INSTRUCTION
YieE T, MESROR

8] ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
= gl

234 El MESADR

= .

33 B83i% ips7er O002eS STYPE: ISTB  STPFLG 1118 THERE A TERMINAL?
933 DOMIY % HeLT ,,%&mf: IF NC TERMINAL
1% s y o §3 R0 F sS Z STRING
%5 @g Eé% B0000] 17643z CMPB &? M S ::&Em?ﬁ?‘i ABT_noGE
i % 13767 00000 175423 S178  SAPTSPOOL,SENVM }SPOOL MESSAGE 10 RPT -
ig m gaﬂ B I : nobgb CREZK FOR cON consmg
! 1 000004 MOV  RO,bLS s :SETUP MESSAGE ADDRESS FOR APT
OB MR 0 B, FR s e e
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6827E7 000040 17840l

e,
003476 012600

7

g

122716

108067

78
3

016746

A

[l
OO
1*:;;;:

7-SEP-76 14:46 PRGE 20
TYPE ROUTINE

£cs:
cs:

000011

000130

0O00SE
000130

000120
000001

000032
000C7¢

%

000014
0000.2

60S:

38:

4s:

oo
I
ae o

:HORIZONTRL TRE
gs:
98:

§TYPEC:

18:

$FeEx: At

‘51t

23;

ME B

KO2

gﬂPTCSUP.SENVH
RD)+, - (SP)
e

(SP)+ RO

82, (5P)

#HT, (SP)

c3

sCRLF, (SP)

cs
(SP)+

SCHARCNT

53 $TYPEC
gFfLLC (SP)+

SNULL,-(SP)

(SP)
§s

C.STYPEC
SCHARCH

i
PROCESSOR
5. d1vpec
l? SC:ESCNT
(SP)¢
§¥rps
31 astPe
ag?,’ 2! g3 )
SCHRRCNT

§TYPEX
sF 3P

gSRD Bc PCl+
i W

: .BY
L APT COMMUNICATIONS ncum’é

3 3RPT congo;rs £3SED

6L SO RS
: PUSH CHARAC 0:-: 3 ; Ng ogro STACK

?R ‘Emvﬁoa POP 1 ; } n-n?. STACK

,,EQ{UEN RETURN PC

1 ;BRANCH IF (WD)
; ;BRANCH IF NOT <CRLF>

,,POP (CR) <LF> E?UIV
; TYPE A CR BND

,,CLERR CHARACTER COUNT

R R e

1iGET 8 OF FILLER CHARS. NEEDED
::AND THE NULL

B MG AT o s
EOOG’ cam"funs A COUNT

ACE TAS WITH SPACE
iy o aph
POP SPACE OFF STACK
Z:ﬁn GNTIC PRINTER IS RERDY

Zg:ggésggTES gE TYP?ng"EQYD“T" REG.

,.YE§--CLERR CHARACTER COUNT
,.iS CHRRRCTER A LINE FEED?

RIS, T
'“I"¥En BUFFER REC. ADDRESS

R,

%
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JMAIN. MACYLL 27010080 27-SEP-7& 14:4& PAGE 21
DZMAE.P11  27-SEP-TB 14:43 APT COMMUNICATIONS ROUTINE
1088
1 4 BB RRE PR RPN RRPRRPRPRLPIIRREILIPRPIR2P 2222228232324 595
1 112787 %x 000236 $ATYL: nog 8l ,8FFLG :: 70 REPORT FATAL ERROR
% = 767 1 000226 SATY3: gﬂg ;MP‘L‘ :+T0 TYPE A MESSAGE
|
{ mﬁ 16 11 ? 000001 000220 ﬁmz MOVE  81,$FFLG ::T0 ONLY REPORT FATAL ERROR
1073 003 1 T MOV RO,-(SP) : 1PUSH RO TACK
e R - IS L .
it w00l %L & i 3EORED. Ve
i ~ 1 273 000001 178122 CMPE  SAPTENV, SENV ;;ogsm;mc UNDER APT?
-. !@ 4 5 000100 175113 gga s TSPOOL , SENVM WSPEOL MESSAGES?
., 1081 1 000004 MOV S4sP)RO $ 1GET MESSAGE ROOR. o
:% ?% — 18: ?E? &ctm + 3 SEE xr'bﬂpw ngrT« xn?géxom
ifﬁ‘i ‘. 1 : BNE éib ;;'F'TNOT: Hﬁl;fﬂ "
ig o b%g — 28 i%l és s)gsmn ;iﬁm% &' mgkggz
| 17800 ‘ MSGARD, RO :3 START SF SA
lg 75044 % o1 “%3&5 ™ xkﬁrj’fﬁxms
1231 boddos 175020 33" w:ﬁ%m :iTELL APT TO TAKE MSG.
AL

s’ -
a.;;gé;;s ;3PUT "SG”QES AETURN RODRESE
0

m% ; 17-; e *C,ITY#E(SP) ::PUSH *YPE ON STRCK
1322 Oouce: A iy

{?3 O405E 767 000062 0§:  TSTE  SFFLG ;1SHOULD REPORT FATAL ERROR”
“ﬂé' 1040E 9 174778 ? lgw ;;ﬁm& L&Eﬂ APT?

11 , 412 v} 1 s3IF NOT:

1103 % 7 174750 us: IS SreeTYPE {iF N%{ﬁﬂ MESSAGE?
8w gy B M et
% Ry s I T T S
BT bSPTIR

1110 1 6 Y4 cg i.n.g ;;%‘E‘fm rggsak;rm

i e O V- (ePIe.AL 1556 STAGK INTO A1

ﬁiB i 0l sgg '(,gP)O,RO ”PO'T,EB;RCK INTO RC

R g g ¢ A

g Ooaiw SFFLG: YTE O } 'FATAL FLAG

Hig APTSIZE=

111 APTENV=001

1128 1 APTEPOOL=100

1121 000040 APTCSUP=040
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000406
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B R

R
-
=D+ rar

Egggég 00S404 e
004534 110467 DOoIas
a8 i min
g

S5 00cl

1.0
g%mm

L T O e T o o S S ol T S S Y Sy Sy Sy S Sy S S T T
HHHO—HHHD—O—H;O—H;HHHHEO—HHMO—HMGH;&:HHH:::HBH::,D-'.—O-O—D<GHF—-:,;;FOMO-;‘-;D—
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PRGE 22

l.‘BINRIRY TO OCTAL (RSCII) AND TYPE

.SBTTL BINARY TO OCTAL (ARSCII) AND TYPE
SR RRREREREREEERR R R R R R R R R R R R R R R RN AR R R R RS RRR ISR

:5THIS ROUTINE IS USED TO CHANGE

;#0CTAL (RSCII)

A 16-BIT BINARY NUMBER TC A &-DIGIT

NUH%ER AND TYPE IT. ‘
; ¥§TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

o
.
.
N
-
.
Ll
©
.
.

s #CALL :
i ¥ MOV NUM, -(SP)
> TYPOS
- LBYT N
+ BYT M
-
B
¥

; ;NUMBER TO BE TYPED
:3CALL FOR TYPEOUT
:;N=i 58 8 FOR NUMBER OF DIGITS TO TYPE

iiM=
;3 1=TYPE LERDING ZEROS
; ;0=SUPPRESS LERDING ZEROS

: ¥§TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

; #¥$TYPOS OR STYPOC

; #CALL:
s ¥ MOV NUM, -(SP)

T TYPON

i ¥ MOV NUM, -(SP)
¥ TYPOC
§TYPOS: MOV . a(g),-( )
MOVE  1(5P).SOFILL
MOVB  (SP)+ SOMODE+1
ADD 82, (SP)
BR $TYPON
$TYPOC: MOVB  #],SOFILL
MOVE .sonogeu
STYPON: MOVB * SOCN
MOV R3.-(SP)
MOV R4, -(SP)
MOV RS -(SP)
MOVB § +1,RY
NEG
B AN
R4’ $OMODE
;gm L,RY
v 12(SP) RS
15 R Eg
el B
28: ROL RS .
ROL gg
ROL
= MOV Sg,az
gs%a ;gmoe
BiE 1177770,83
a?.o 11

s sNUMBER TO BE TYPED
::CALL FOR TYPEOUT

i ¥
;:g;ltoc---eursn HERE FOR TYPEOUT OF A 16 BIT NUMBER

: sNUMBER TO BE TYPED
+;sCALL FOR TYPEOUT

+ :PICKUP THE MODE

sk ZERO FILL SWITCH
;;EBHBER OF DIGITS TO TYPE
; sADJUST RETURN ADDRESS
;3SET THE ZERO FILL SWITCH
;;EET FOR SIX(&) DIGITS
1:SET THE ITERRTION COUNT

;:SAVE R

:sSAVE RY

H2BYCTHE NUMBER OF DIGITS TO TYPE
;s s SUBTRACT IT FOR MAX. ALLOWED
gﬂ}m:ﬁ: rég L SWITCH
E;ﬁcxw rﬁ ?mﬁ nunat-:s

;;CL;RR THE OUTPUT WORD

;;Rg RTE INTO "C*

::6G0 DO
" ;3FORM THIS DIGIT

R T (o
BR IF NO

H RID OF JuK
+sTEST FOR O
EianggieésTHIS 0?
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BINARY TO OCTAL (RSCII) AND TYPE

4$: NC RY «sDON’ T suppnss? nvnons 0°'s
éxs c'o R3 : tMAKE THI DI? T RS
c§: néé : 953 ,,nnx ASC }Y; NOT RL ADY
TYPE Ss ,,co YP?RTHIS o?cxr
78: DECE  $OCNT + :COUNT BY 1
c; §§ ,.93 T0 DO
NC it :INSURE LAST DIGIT ISN'T A BLANK
X ggv (sp)+ RS 180 ?0 7"55'957 .
: MOV (SP)+.RY :'sngORE RS
MOV (SP)+.R3 'RESTORE R3
MOV a (SP) | 4 m ,,sn THE STRCK FOR RETURNING
E(TJ\II )+ (
: BYT ¥ F > I
o%: B 8 ,,?sSﬁ“FﬁmS“FSS Heb 8blrine
§OCNT: .BYT + 1OCTAL ?chr COUNTER
§OFILL: .BYT ,,zano r LL SWITCH
$OMODE: .M oxcxrs T0 TYPE

"SBTTL. POWER DOWN AND UP nourxnts
YT I T I e T R R P P P L PP LY P T I L Ll L T e

: DOWN ROUT
sﬁﬂﬁsn - gs LLUP, 98PWRVEC ;:SET roa FAST UP

nov oaqu anéunvsc+a ,:bn

MOV -tcp ., no ON STACK

MOV Rl,-(SP) R1 ON STACK

v R3'-(2p) PUSH A3 ON STACK

% B ::%gsg b
“py 1RSSR N STACK

%3 A

mvr ubmw.aopmvsc ,,ser UP VECTOR

ER -2 s sHANG UP

;s RER !Illilll*lIl{illlilllllllllilllllll{llliiil!!lillli{illiil*

#*
{oOeR WP mr!".&wgmvzc 11567 EOR FAST Doy

v
o fEOBER DB

Hov 55’31'23““ $1E0P §T K "To ggun

v (2p)elRQ {1008 a7k T

MOV (SP)+,22 ,,pop uro

ROV fss;;:’% "POP gmcx .'38“

% sPUR amvs vgg mc;iu Réoom VECTOR

?335 8340, 98PURVEC+
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AL

SERPBRSR I

RRE S i e e

P

QOYS7H
QO4S7%
O04s04

BO3

1 POMER FRIL MESSAGE POINTER

;3 THE POWER UP SEQUENCE WAS STARTED
"PUB?ORO-E THE PONER OOWN WAS COMPLETE

PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION
HROUGH THE TRAP TABLE FOR THE STARTING RODRESS
THEN USING THE RCORESS OBTAINED IT WILL

KUP BY
GET RIGHT BYTE OF TRAF
..POSITION FOR INDEXING

TFE PSW_DOWN
ORE THE PSW

TYPE SCTAL NOMBER CWITH LERDING ZERO
VP SRTA NOVBER (3 LemnTRagefses
TYPE OCTAL NUMBER (RS PER LAST CALL)

:\
-

TTY TYPEIN CHARACTER ROUTINE
TTY TYPEIN

RERO AN OCTAL MLGCR FROR TTY

1 _2711008) 27-SEP-TE 14: ws PRGE 24
2F-SEP-TE [4:43 " POMER oom ﬂhb UP ROUTINES
88“83@ §PURMG: ugan $POUER
000000 §ILLLUE: u.u e
235 §5AVRE: '
00S3IS 087520 0Du42527 SPOWER: .ASCIZ «<15) ¢ 12>"POKER™
000122 22
- EVEN
.SBTTL 15:5 DECODER
ll!!!l!b!!lli!llli!!!li!il!!!l!lliilllillliliiili!liI!i!ii!iiif
tiTHIS _&u re W]
. oé Y0 INDEX
RED n nri
!GO '0 Trﬂ
010046 STRAP: MOV RO, -(SP) snvs RO
000002 MOV 2(4p) RO T TRAP ngonzss
157 - (RO}
111 MOVE  (RO).RO
008200 RSL RO
018000 004808 MOV §TRPAD(RO), RO :; INDEX TQ TRBLE
000200 RTS RO ,.c.o 0 ROUTINE
::THIS IS USE TO HANDLE THE “GETPRI™ MACRO
011848 §TRAP2: MOV (SP),-(SP) no THE PC DOWN
QlEEEE 00000 000002 : MOV 4P}, 2(5P)
000002 - - | RTI
_SBTTL TRAP TABLE
-+ #THIS TRBLE CONTRINS m: smnm ADDRESSES OF THE ROUTINES CALLED
;#BY THE “TRAP® INSTRUCTION
e ROUTINE
D0NE74 §7RPAD: .WORD  STRAPZ2
003408 i §TYPE  ;;CALL=TYPE TRAP+1(104401)
004172 §TYPOC ::CALL=TYPOC  TRAP+ uoqqcsy
004 14E §TYPOS ..cnumpos TRAP+3( 104403)
CONZ0E STYPON ::CALL=TYPON  TRAP+4(104404)
002822 SRDCHR ::CALL=ROCHR  TRAP+S(10440S)
002742 SROLIN :;CALL=ROLIN  TRAP+H(104406)
00324E SROOCT ::CALL=ROOCT  TRAP+7(10440%)
177777 TXCRC: -1
255 e iNa30] - 18 VERGION
% 283 : - YE vERgfon
£3% tM3400 - YR(OR YC) VERSION
420 :M330] - YF VERSION

- ———— e W
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«18>¢12>/TYPE STARTING ADDR. OF 2ND RCM RDOR. SPRCE:

/
«(18>¢12>/TYPE STARTING RODR. OF 1ST ROM RDOR. SPRCE:
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. e [
w w " m " " m
T a g w & a
> > LW ] - L - W
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V2MIAB.P11  27-SEP-7B 14:43 TRAP TABLE

C% 01S 0S20l2 050131 SIZEl: .ASCIZ «1S¢12>/TYPE LENGTH (BYTES) OF IST ROM RODR. SPRCE:
Héu 0201 gssgg‘l Quasie
0441 Q0 0S4S0e
%ﬁsﬁq 4523 Q474M0
4 106 l%é QedlaM
%:‘ng ggl 020115 0u210!
005456 Dﬂlég?
Q0S4eH 0C0
WS:BS 01S 0S20l12 0SC13]1 SIZE2: .ARSCIZ «1S><12)/TYPE LENGTH (BYTES) OF 2ND ROM ROOR. SPACE:

111

1
00SS22 047522 020il1S 0Qu210l
00SS30 OS110M 0S0le3
%ﬁ D‘Hﬁ 035108
45 15 000012 CARLF: .ASCIZ IS
00SSSC 020040 000 SPe: RSCIZ 7 7
%E % %ﬁ % TYPHDR: .ASCIZ «15> 12> /RDDRESS DRTAR/
00Se02 042040 052101 00C10!
00Sel0 020072 000040 COLON: .RSCIZ /: /
14 EIJSCI; 7125 047113 AUTERM: .ASCIZ <157¢12>7UNKNOWN MCOULE /
05356 116 04751S
042S14 000040
00SE36

gﬂl? Q34515 030063 MSGl: .ASCIZ «1S»¢12>/MS301 - YR/

Q0SB4

' &

%bg gﬁ? O4e412 031471 MSG2: .ASCIZ <15 (12>/M3301 - YB/
00Se60 030460 026440 (OSH440

00Seee 000102

00SE70 1S g 3 MSG3: .ASCIZ «<15)¢12>/MS301 - YC/
e e ‘
1 41 MSGY: .A §)¢12>/M3400 = YR,YC/
M Sgsgzé SG SCIZ «15«12
028101 04183l 000
00E72¢ 0IE Q4412 031470 MSGS: .ASCIZ «<15)¢12>/M9301 - YF/
0 026440 054440

D074 BORIe
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| DIM3R8.P11 27-SEP-T 14:43 SYMBOL TABLE
WeoWE 0 BOLCEE B OSER MR
%;Em 883200250&%“ oxééfnz ?2{%}.53 g?ézm ¥§§§§ Tpes = Iguis
Ajrs  gosess SigeRE G001 81762 00S4eE Heoor Being
T3 Q0BEE SR = 177870 35 229 TYPROM OG2304
“VECTl= MTVEC= 30 STACK = 001100 TYPRL 0C2v410
TA s N S
Ef;go: i S 88§§§: T 001302 Ive 3e5a%s
miEme REm Bl Be BB B B
21783 = 809020 PHG 005134 = 000001 SATYC 003794
BITCE = 000CH0 ce’%?:c 00204 S0l = pooo0e $rv 00370
ImiRE Svemy 0 Migm 0 HR B
21709 = 301000 GgasIN_ Qo20Ee S5 = 000040 NTLE 003317
21110 © 832088 Torvecs 000024 207 = 000200 SCPUP 001574
Bi1i] = 33000 LE : 00%0:2 = 000400 scnbET ooaggr
Eitis 2 LBE;  B553% 2 C BRASS: 3ERORC  Dos5as
Eitie - 703388 Recl 0o ai? : 8% SN ooloes
Elle - 3ao00 necs  goeex ie  Bi%e%8 TeR 221388
Eirs = BB00as necs  oogr e = 739000 Fara Q0ios0
Bi1e - 000100 PRRCNT 001058 &3 = 600004 SFILLC 0036
Birs  328i% PRRITY 002204 a5 = 33000 SFILLE 0036
EITe = 00000 PIRg = 177772 S §HIBTe 001032
ligE s R
Zam F- Qocsis 5 - a5 2 033580 SE 10
- BRides PRS- BERice §ﬁ§T : 387483 Sharc  S31ddE
# gm0 =pm 0 eER g W
XEasr BoSiee PR = 33033 1T 5026 §MSGAD 01062
& B0se34 S = 177776 TKVEC = 000060 3 001064
TPh  Bosa0 : boooed e 003
P PURVECS TPVEC = ¥ 303224
cL 002064 ROCHR = 10440E TRAPYE= 000034 SNLL 80374
H B 08 R B &Y
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e
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- C2m3RE.P1L it s SYMBOL TABLE
BEF RS EXE
e BER 0 BSIENS
B ER b B
ggge%ﬁs DO*S&O !'KS 00261&
. RBS. QOS2 vals
ERRORS DETECTED: O
- DEFRULT GLOBALS GENERATED: O

GO3

$TP 0367
S$TPFLG 00367

§TRe_ Dbises
16 2. B8
o E

00%17&
e
E R
5% @z
$TYPQS HIHE
$UNI 001080

$TTYIN
éC

el

?SFILLz SSQ;Hé

.$X = 001032
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