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THE PROGRAM IS READ TO MEMORY THROUGH PTR BY

cPU
MEM
ROM
TCP
PTR

PAGE
PAGE
PAGE
PAGE
PAGE

THE S=BIN TAPE SHOULD BE USED AS HEAD FOR

[V V) B VI



| eode
a1
@2
a3
a4
2s
a6
87
28
‘29
19
11
12
{3
14
15
16
17
18
19 -
2e
21
22
23
.24
as
26
27
28
29
30
31

«MAIN

.o we we wo

- ~e

e e Wt we we - we

.y w8 we

WP NP WS W WS WO N W

-8

- R wa e

we we .- we w8 we wms

- s WO N6 WP we W we

. WE WS WE NS W W ue

DESCRIPTION OF PROGRAM

THE MAIN PURPOSE WITH THIS PROGRAM IS TO BE ABLE 7O
HAVE ONLY CNE TAPE TO LOAD WHEN LOADING A PROGRAM,
THE SeBIN HEAD IS ARLE TO AUTALOAD OR MANUAL LOAD
AN ATTACHED ABSOLUTE BINARY TAPE,

A, HOW TO USE:
LOAD PTR (H=BIN OR S=BIN)
IF NC AUTOLCAD ROMS FOR PTR1 KEY IN
THROUGH SWITCHES THE PROGRAM "SELF" (PAGE 7), START,
IF AUTOLOAD ROMS FQOR PTR: AUTOLOAD
(FCR RC 3693 AND NOVA 1282:
ROM ¢p7/008 RC PART # 47116/47117
(FGR NOVA 2;
ROM B22/023 RC PART # 5S614/55615
COMMON

NOW THE BINARY LGOADFR IS READ INTO MEMGORY, THE SAME
VERSION AS IN ASM=TESTPROGRAMS AND IN BINARY [QADER TS,

IF THE USED TApPE WAS

H=<BIN, WALTING = SPECIAL FORMAT
(IF THE OLD 44«RT 55g, GO TO 4,2 PAGE 5)
(ROTH NCRMALLY USED ALONE):
THE CPy HALTS IN LOC t21,
LOAD PTR WITH ABSOLUTE BINARY TAPE (A-BIN, AB, ABSeBIN)
PRESS CONTINUE OR START IN SX7777»
WHERE S IS nON'T cARE (FORMERLY PTR/TTI)
THE PROGRAM IS LOADED,

IF THE USED TAPE WAS

S=BIN, SELFSTARTING = SPECIAL FORMAT
(NGRMALLY ATTACHED TO AN A=BIN PROGRAM AS HEAp)?
THE PROGRAM IS LOADED,

COMMON

B.

FURTHER ACTION CEPENDS OF THE PROGRAM:
SELFSTARTING OR HALTING IN BINARY LOADER IN

LOC gX7676 WHEN READY, IF NOT CHECKSUM ERROR OR
OVERWRITING ERRCR HALT IN @X7751,

IF READYHALT: SET SWITCHES Tg STARTADNR, RESET, START,
IF ERRORKALT: FIND THE ERROR, TAPE OR MACHINE, RESTART,
IF CHECKSUM ERROR,
AC3 = LAST READ BYTE, AND
ACg = CHECKSUM, SHOULD BRE ZERO.
IF OVERWRITyNg FRROR,
AC3 = LAgyY ADDR IN wHICH 7THE DATARLOCK
WANTS TO STORE, (ADNR + KWC)
THE WHCOLE DATABLOCK IS NOT STORED,

X IS THE NUMBER OF 4K MEMORY ARRAYS = 1,

TAPE TYPES:
S§=BIN  SELFSTARTING AUTOLOAC HEAD, PROGRAM READY,
W=BIN  HALTING AUTOLOAD TAPg, RINARY LOADER RgADY,
A=BIN  ABSOLUTE BINARY TAPE CONTAINING A PROGRAM,

1. LOADFD BY BINARY LOANER,

2, LOADED By, ATTACHED TO S=BIN TAPE,
F=BIN  FUNNY FORMAT TAPE, BINARY LOANER READY,

(READ BY BOOTSTRAP, A MANUAL INSERTED PROGRAM,




| BB@3 MAIN

21
F] ; C, TAPE FORMATS:
23
Q4 ] *%x  SELF OR AUTOLOAD PROGRAM IN ROMS READS: S=BIN OR H=BIN,
as
86 ] PREAMALE PROGRAM TO MEMORY FROM PTR,
27
ge H PRECEDING: ALL ZEROES TAPE

9
:ﬂ H WORD CONSTRUCTION? BYTE | + BYTE 2 = WORD

1

12 ’ DATABLOCKS

13
14 ’ TAPESYNC 3 (ALL ZEROES BYTE +)ALL ONE BYTE
15 H «WORD COUNT =i
16 ] DATAWORD 1
17 H DATAWORND 2
18 : .
19 H .
2@ H .
21 ; DATAWORD N
22
23 ; ONE BIG BLOCK ABOUT 15 CM LONG FOLLOWED By
24 ; BINARY LOADFR PROGRAM BLOCK READ BY PREAMBLE
25 H WITHOUT ANY SPACING,
26 )
27
28 H COMMENT: IT WAS POSSIBLE FQR SELF PRQOGRAM Tp USE SAME
29 7 FNARMAT AS PREAMBLE AND SINARY LDADER, I, E.
3g H BYTE 2 + BYTE § = WORD, BUT THEN ALL TAPES
31 ; SHOULPD EXIST IN TWO VERSIONS OR SgLF
32 H PROGRAM SHOULD BE CHANGED IF THE TAPE AT HAND
33 ; WAS THE OLD FORMAT, WHICH STILL IS USED FOR
34 H AUTOLOADING,
35
36 H IF SELF PROGRAM SHOULD USE FORMAT BYTE 2 +
37 H BYTE y, THE PROGRAM WILL REMAIN ONE INSTRUCTICON
38 ’ SHORTER, THE MOVS 1,1 USED IN GET ROUTINg, BUT
39 H NOT USED IN READ ROUTINE IN PREAMBLE PRCGRAM,
4g ,
41
42 IR L PREAMBLE pROGRAM READS: LAST PART OF 3=RIN QR H=BIN,
43 ’ BINARY LOADER TO MEMQRY FROM PTR,
44
4s H PRECEDING: PREAMBLE PROGRAM ITSELF WITHOUT
46 ; ANY SPACING,
47
“g H WORD CONSTRUCTIONG BYTE 2 + BYTE { = WORD
4
5@ ; CATABLOCK:
51
52 3 «WORD COUNT
53 H DATAWORD 1
S4 H DATAWQRD 2
55 H R
56 ; .
57 H -
58 H DATAWORD N
59
6o H ONE BIG BLOCK FOLLOWED Ry ALL ZERCES TO

'1 ; THE END OF TAPE QR TGO ATTACHMED PROGRAM,

H (LD PREAMBLE PROGRAM, RCSL 44~rT 558, READS
(THIS FORMAT: BYTE 1 + BYTE 2 = WORD,
(BECAUSE 1T USES GET ROUTINE IN AUTOLOAD PRQOGRAM, )))
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BINARY LOACER READS:

A=BIN,

PROGRAM TO MEMQORY FROM PTR,

PRECEDING:

SOME CENTIMETERS WITH ALL ZEROES TAPE.

SYNCHRONIZING: FIRST BYTE DIFFERENT FROM ZERO,
USED AS BYTE 1 IN FIRST WORD,

WORD CONSTRUCTION?®

BYTE 2 + BYTE { = WORD

4 BLOCK TYPES ARE DEFINED:
DATA, MULTIPLE DATA (REPEAT),
START ANp ERROR (IGNORE).

A NORMAL BINARY TAPE (A=BIN, AB, ABS=BIN)
IS BUILD UP LIKE THIS: '
DATABLOCK, MATARLOCK, ,.,, DATABLOCK,
DATABLOCK, MULTIPLE DATABLOCK, DATABLOCK,
DATABLOCK, ..., DATABLOCK, STARTBLOCK,

NEXT BLOCK FOLLOWS WITHOUT ANY SPACING ©OR
WITH TWO ALL ZEROES CHAR SPACING.

AFTER LAST BLOCK: SOMp CeNTIMFTERS WITH

ALL ZERCES TAPE, MAYBE FOLLOWED BY A
SPECIAL SUMEHECK BLOCK FOR COPIING PURPOSE.

DATABLQCK FORMATY

<ACRD COUNT
ADDRESS
CHECKSUM
DATAWQRC
DATAWQRD 2
L]

DATAWORD N

MULTIPLE DATARLOCK FORMAT:

=WQRD COUNT
AppRESS
CHECKSUM
DATAWORD

START BLQCK FoRMAT:
IDENTIFICAT,

F + ADDRESS
CHECKSUM

FIRST WORD NEGATIVE,
WORD COUNT: Q@ < WC < {7

sTYP, 177768 (16 WORDS OF DATA)
JADDRESS FOR DATAWORD 1§
1SUM OF BLOCK INCL CHECKSUM = g

JMAX NUMBER OF DATAWORDS = 16

FIRST wORD NEGATIVE,
WORD COUNT: 16 < WC < 32768

$aMINTMUM® 177757 (=17, WC=17)
JGIVING 16 WORDS OF IDENT, DATA
sADPRESS FOR STORINg rIRSY TIvg
JSUM OF BLOCK INCL CHECKSUM = @
JNUMBER OF IDENTICAL DATAWORDS N
11S GIVEN BY N = WC = 4

FIRST WpRD: gnge0t
) S 829201

93F = FLAG BYT 8, BIT 1{-15 = ALDR
$SUM OF BLOCK INCL CHWECKSUM = g

:IF FLAG = 1 THE L OADER WILL HALT IN
tREADYHALT, ( END)

sIF FLAG = @ THF LOaADFR WTLL GIVE
$CONTRAOL 7O THE LOADED PROGRAM IN

s THE LOCATION ADPDRESS, ( LEND ADDRESS)
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IGNORE BLOCK FORMAT: FIRST WORD: GREATER THAN +1,

IDENTIFICAT, 3 NUMBER > +1,

GARBAGE 1STORING NOTHING

GARBAGE $ IGNORING DATA, BYTE FOR
. ,BYTE UNTIL see

)
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1,

2,

3.

USE THE OLD BOOTSTRAP LOADER:
TAPE: F=BIN 44=RT {534 (FUNNY FORMAT, F=~BIN)
LIST: AT THE END OF THIS MANUAL,

TOGETHER WITH TESTPROGRAMS AND BINARY LOADER TS AND
THE BINARY LOADER DESCRIBED HERE, THE. BOOTSTRAP
LOARER 1S LOApED INTO MgMAORY TOOQ,

IF NOT PRESENY, KEy IN THROUGH SWITCHES TO MEMQORY
FROM LOC gX77%6 TO LOC gX7773 INCL,

LOAD THE READER WITW F=RIN TAPE,

START IN 3Xx7770,.

THIS WILL LOAD ANOTHER VERSION OF THE BINARy LOADER,
AFTER LQADING THE CPU HALTS IN LOC gX7776,

LOAD TME READER WITW A=BIN TAPE,

START 1IN LOC 8X7777, .

WHERE S = | FOR PTR (3 FOR TT1),

USE THE OLD AUTOMATIC PRQGRAM (0AD:
TAPE: H=BIN 44=RT 550 (HALTING =~ SPECIAL FORMAT)
DESCRIPTION: 44=RT S51

THIS WILL LOAD ANOTHER VERSION OF THE BINARY LOADER,
BUT THE INPUT METMON IS EXACTLY AS DESCRIBED EARLIER
IN THIS MANUAL, PAGE 2:

AUTOLOAp OR SELF.

AFTER LOADING THE CPU HALTS IN LOC 121,

LOAD THE READER WITHM AaBIN TAPE

PRESS CONTINUE GR START IN LOC SX7777,

WHERE 8 = 1 FOR PTR (@ FOR TTI),

USE ANQTHER MEDIA, !, E, NOT pAPER TAPRE,

5. LISTNING OF PRQOGRAM

NEXT PAGES: AUTOLOAD PAGE &
SELF PAGE 7
PREAMBLE PAGF 8
BINARY LOADER TS PAGE 9
BOOTSTRAP LOADER PAGE 11
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gReas
goeas
2©eas
20286
20027
peeLd

pBatt

geetz
22213
geeti4d

gae1s

p8e16
a8a417

p0o029

gea2y
pagaz

peeas
gee24a

gaeas
78826
Queay

29032

209034
goei2
208033
20034
80e3s
noe3s6
24237

AMAIN

70043243

p60477
185128
1242449

a10a@11
pi1ge31
212233
f1oe14d
125494
gaaees’

p62277

239817
859377
ne3377

200811

181102
a29377

go4est
191265
pegez2a

704232
adee27

2171929
AANB3
200e77

126428

263577
2308¢31
n6ad77?7
187363
pgga3l
125329
pa1402a

JAUTOLOAD, A PROGRAM FOR AUTQMATIC PROGRAM | 0AD, CONTAINED
;IN TWO RGMS, SEE .3A IN ABOVE DESCRIPTION FOR NUMBERS,
sTHIS VERSICN WILL HANDLE PTR (AND MTC CAND DKP DEV 73
;IF ALLREADY AT TRACK ZERO, l. Ee« AFTER LOADING DIScPack)),
sTHIS PROGRAM STARTS IN MEMORY LOC 3 AFTER AN AUTOLOAD,

+L0OC
ABEG:

ALooP:

AOPy s

AOPY4:

AC377:
ALOP2:

ALOP4:

AC77:

AGET:
AGETy
ALOPZ:
AQPR2:

AOP3:

2

READS 2 sREAD SwITCHES INTO ACQ

MOVZL 2,1 :ISOLATE DEVICE CODE

COMOR 1r1 ;3 =(DEVICE CODE = 1)

182 Agpi sCOUNT DEVICE CnDE IN ALL

1582 AQP2 :1/0 INSTRUCTIONS T0O ACTUAL,

182 AOP3 ;

182 AQRY ;

INC 1,1,52R ;DONE 7

JeP ALOOP sNO, INCREMENT AGAIN
$YES, START DEVICE

2608077 s{NIOS @a)=t, MTC=SREAD COMMAND (p)
sAFTER RESET,

LDA 2,AC377 ;PUT JMP 377 INTO LOC 377 FOR LATER

STA 2,377 sLOOPING, WAITING FOR MTC, DATACHANNEL

363377 ;s (SKPBN g)=1, BUSY ? IF MTC AND NOT
sONLINES TERMINATED, NONBUSY,

JMP AQR1 :START AGAIN UNTIL MTC ONLINE,

MOVL 8,8,5ZC ;LO0W SPEED DEVICE 7?7 (SWITCH @ = 3)

JMP 377 sNO, GO TO 377 AND WAIT FOR CHANNEL
sNOW: CARRY = @, ACY = 2

JSR AGETH $GET A FRAME, AFTER RETURNS CARRY =

MOVC Bs,3,SNR ;IS IT NONZERDC ? (SWAP CARRY TO 2)

JMP ALOP2 sNO, IGNORE ANp GET ANOTHER BYTEp.
sYES, SYNCRONIZED,

JSR AGET $GET A FULL WORD (CARRY = @)

STA 1,6AC77 :STARE STARTING AT 162
sFIRST WORD = 2's COMPL OF WwORD COyNT

182 120 sCOUNT WQRD, DONE 7

JMP ALOPy sNO, GET ANOTHER WORD

JMP 77 ;YES, FINISWED, gMP TGO LAST wORD [ 0ACED
;LOC 27, LOCATION COUNTER AUTO INCRE,

Sysz 1.1 sCLEAR AC1, SET CARRY

263577 ; (SKPDN @)=1, DONE ?

JMP ALCP3  ;NO, WAIT

p6au77 :(DIAS nsrp)=1,» YES, READ INTO ACg

AppCS B,1,8NC ;Apn 2 FRAMpS SWAPPgp, QT SgCONp ?

JMP ALOP3 sNO, GO BACK AFTER IT (CARRY = @)

MOVS 101 sYES, SWAP ACq{ (FOR TAPE FORMAT)

JMP 2,3 sRETURN WITH WORp = BYTF { + BYTEg 2

:OR WORD = BYTE SYNCHRONIZER,

7ALL LABELS CHANGED FRQM ORIGINAL TO aXXXX TO
JASEMBLE TOGETHWER WITH REST COF PROGRAM,
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12a52
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10256
1957
18262
192614
12062
1de63

12064
16865
10266
19067
18079
10271
18072
14873
10074
18275
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210659

peatie
126442
a24413
101865
2082776
239429

gas4ge
a45a92
1514090
210417
geal74
289416

126429
763512
28a777
péadt2
A6N112
147363
209773
125329
221408

28Q1a@
ageasa

sSELF, A PROGRAM SIMILAR TO AUTOLOAD PROM FOR PTR, BUT
;READ TO MEMORY BY THE OPERATOR THROUGH FRONT PANEL SWITCHES,

sFIRST: IN LOC 32 DEPQCSIT 0028064 (JMP 64),

) N NP N NG W

-

.LOC 12059

BEGIN: NIOS
susg

LOOP: JSR
Move
JMP
LDA

LOOP1: JSR
STA
INC
18z
JMP
JMP

GET: suBz

GET1: SKPBZ
JMP
DIA
NTOS
ADDCS
JMP
MQavs
JMP

(CNLY USED IF AN OLD VERSION OF S«BIN OR H«BIN
(IS LOADED. PROGRAMS ISSUED BEFORE JUNE 1978 ARE
(WITHOUT READ ROUTINE IN PREAMBLE PROGRAM AND
(USES GFT ROUTINE IN AUTOLOAD INSTEAD, ASSUMED
(PRESENT IN LOC 3@, THEREPORE JSR 32, )))))

OLp VERSIONS: FIRST cHAR ON TaAPE = 1
THIS VERSIONS FIRST CHAR ON TAPE =2 377
sTHEN DEPOSIT SELF PROGRAM,

7START IN LOCATION S@, NOT 12058 AS IN LISTNING,

PTR
1,1
GZTy
Be2 s SNR
LOQP
2,34PRE

GET
1e@r2
22
COUNT
LacPy
PREAM

1rl

PT

- L3}
3+PTR
PTR
2,1,SNC
GET1
1,1

2,3

SAPRE: ,+3~1p@ge
Sg

SAppR:

$ONLY FOR ASM, ACTUAL LOC = S2

1START READER

;CLEAR AC1, CLEAR CARRY

:GET A BYTE

11S 1T ZERO 7

sYESs IGNORF ANp GET NEXT

sNO, IT WAS TAPE SyNCRONIZER, DROP IT
§AND SET AC2 TQ FIRST MEM LOC FOR PREAM
1GET A FULL WORD, FIRST = WORD COUNT
#STORE INTO MEMORY FROM COUNT

s INCREMENT ApnR TO NgXT

3BUMP WORD COUNT, DONE ?

:NO, REPEAT, STILL DATA

$YES, FINISHED, GIVE CONTROL TG
sFIRST WORD IN PREAM PROGRAM

1CLEAR AC1, SET CARRY

.
’

JWAYT NON=BUSY

sREAD A BYTE TO ACQ .

$START READER FAR NEXT BYTE .

$ADD 2 BYTES SWAPPED, GOT SECOND ?

sNO, GO BACK AFTER IT

3YES, SWAP Act

fRETURN WITH FULL WORD

$START ADDR FOR LOADING PREAM

:SPARE, NOT USep »(START AppR FOR SEgLF)

;AFTER DEPQSITING ABQVE PRQGRAM, SET SWITCHES To 300@58 AND
;LOAD THE PAPER TAPE READER WITH SUITABLE TAPE (S=BIN OR H=BIN),
}PRESS RESET, START, NOW THP BINARY LOADER IN NORMAL OR
5SELFSTART VERSION IS REAp IN, THEN THE MAIN PROGRAM,
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12182
12123
10124
10105
14126
18127
19119
19111
14112
12113
19114
12115
1d1tle
14117

18122

12121

18122
18123

12124
19125
10126
12127
12130
19131
12132
19133

12134

19135
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2120677

@82377
177743

p20421
176221
1164020
#55400
p31400
172414
e2a774
fe4414
@44412
133000
151400
784410
2452030
n1a405
2ea7T74

peg4ant

pe1299

na4eez
neaeoa

126420
263512
2Aa777
262412
néa112
187363
a3a773
P2140209

2aa745

177635

SYNCH:
COUNT:
PREAM:

Logp2s

LOOP3:

;110122
i

Cags
LENG:

READ:
READ1:

END s

18277

2@a377
PREAM=END=2
LDA @pCAaK
ADC2ZR 3,3,SKP
sus 3,3
STA 3,8,3
LDA 2,@,3
sup# 3,2,SZR
JMP LOCPR2
JSR READ
STA 1,LENG
ADD 12
INC 2s2
J8R READ
STA 103¢2
1sZ LENG
JNP LOQP3
JMP «t1
863077

HALT

JMp 8,2
4002

2

SuBZ 1.1
SKPRZ PTR
JMP o=l
DTA 3,PTR
NIOS PTR
ADDCS Fe1rSNC
JMP READ1
JMP 3,3
JMP PREAM

sNEXT LOCATION ONLY FOR

BUILDO=BEND={

PREAMBLE PROGRAM READ TO MEMORY FROM PTR By

1, AUTOLOAD PTR
R 2, PRIM PROGRAM

sONLY FOR ASM, FIRST LOC ACTUAL
3USED 1S 123, AS THE TAPE SYNC CHAR
sREAD FROM TAPE NOT IS STORED,

sTAPE SYNC CHAR
sNEG WORD COUNT FOR PREAMBLE={

s MEMORY SIZING INCREMENT
sFORM MIGHEST ADDR = Q077777
sDECREMENT ADDR (SKIPPED FIRST TIME)
+STORE ADDR

sGET IT BACK

1 SAME 2

;NO, NO MEMORY

sYEs, READ FIpST DATA

sSAVE LENGTH OF BINARY LOADER
sFORM FIRST ADDRESSwy
JINCREMENT AppR TO NgXT

sREAD BINARY LOADER DATA
sSTORE INTO MEMAORY

sBUMP LENGTH COUNT

sREPEAT IF STILL DATA

;230ONLY TO USE SAME LOC'S AS THE
sNOT SELFSTARTING VERSION:

;300D LOC, CONTENT

;LOAD PTR, PRESS CONTINUE OR
$sSTART BINARY [LOADER IN LAST
sLOCs @XTTT7 CR {X7777, SWITCH @
;NO LONGER USEp (PTR/TTI).

;PINISHED, GIVE CoNTRaL To LAST
sUSFD MEM LOC, LAST LOC IN
sBINARY LOADER (AND IN MEMORY),

sMEMQRY SIZING STEpP
sLENGTH COUNT ’

;CLEAR ACY, SET CARRY

sWArT NON=BUSY

sREAD A ByTE

;START READER FOR NEXT BYTE

sADD 2 BYTES SWAPPED, GOT SECOND 7?
sNO, 60 BACK AfFTER IT

svES, RETURN WITH FULL WORD

sGETS CONTROL HERE IF AUTOLOADED,

ASM TO HAVE DATA ON PAPER TAPE:
sNEG WQORD COUNT FOR BINARY LOADER
;LOADED FROM TAPg TO LABEL LENG

s IN PREAM PROGRAM
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17635
17636
17637
17643
176414
17642
17643

17644
17645
17646
17647
17659
17651
17652
17653
17654

17655
17656

17657

17662
17661
17662
17663
17664

17665
17666
17667
1767¢@
176714
17672
17673
17674
17675
17676

17677
17722
177921
177282
17783
17704
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762677
60477

217635

854425
204496
171300
pa44a4
173320
1432020
aa2417

a544147
BA34417
1751a3
pag3daa
263612
aea7’77
a74412
néna112

22497

7263618
gea777
2T4418
a6n1ia
ge24a2
pa3aea
A29232@
A302a2

125224
3a0411
18120024
a0p464
039505
262677
151113
p212a8
63877
nea?77

234745
222404
116434
paa771s
209407
289377

$BINARY L OADER TS CHANGED Tn ONLY PTR, S3EE 139

sERRORMALY XX77%51 FOR OVERWRITE LOADER OR CHECKSUM ERRQOR,
sREADYHALY XX7676 IF LOADED PRQOG ISN'T SELFSTARTING,
JERRORBL OCK=IGNQRE BLOCK

sREPEAT BLOCK=SMULTIPLE DATA BLOCK

jCOUNT=WORD COUNT IN BLOCK

ALRST=IORST

+OIAC RDSWISREADS ¢

+LOC 17635

7SUBRQUTINE TO BUILD A WORD IN AC2

BUILD: STA 3,8TMP1 3;SAVE RETURN
JSR GTCHR  3GET FIRST BYTE
MOVS 3,2 sPUT INTO LW OF AC2
JSR GTCHR  3GET NEXT BYTE
ADDS 3,2 sPORM WORD IN AC2
ADD 2,0 $ADD INTO CHECKSUM
JIMP e8TMPL ;AND RETURN

JREAD A BYTE INTO AC3
;IF SWITCH@=Q USE TELETYPE ELSE USE PTR

GTCHR: STA 3,8TMP2 3SAVE RETURN
LDA 3,B8AVE ;TEST WHICH DEVICE
MOVYL 3,3,SNC
JMp GTTTI ;TT:
SKPON - PTR sPTR
DIA 3,PTR  ;READ AND START
N20S PTR
JMP ORTMP2 :AND RETURN
GTTTI: SKPON  TTI
JMP s |
DIA 3,TTI  ;READ AND START
N10S TTI
JMP eBTMP2  3AND RETURN
BTMP{: @
BTMP2: @
BSAVE: @

;TEST BLOCK TYPE

TEST: MOVZR 1,17,SZR ;1=START BLOCK (LEND XX}
JMP IGNOR sNO, 1GNORE BLOCK
MOV B,8,57R :;TEST THE CHECKSUM
JMP CHKER sERRQR
LDA 2,ADDRS ;GET ADODR
ALRST :00 A RESET (IOQORST)
MOVL# 2y2¢SNC 3TEST gIT @
JMP @,2 sB=gTART PROGRAM
HALT 7 1=HALT
JMP | :CON'T PROCEEDR
; IGNORE BLQCK
IGNOR: JSR GTCHR sREAD UNTIL AN ALL
LDA 3,8BC377 sONES BYTE IS SEEN
sus 3,3,SZR IGNORING ERROR MESS
JMP IGNOR
JMp BLQoCK 70K, Go INTQ BlLoCK MgDE

BC377: 377
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B3 17785 062677

@6 17786 102622
27 17787 a4p758
@8 17712 06aiid
89 17711 neatte

12 17712 ge4732
13 17713 165305
14 17714 008776
1S 17715 204727
16 17716 167300
17 17717 121200
18 17722 004715
19 17721 050455
28 17722 204713
21 17723 125113
22 17724 @@aT41
23 17725 044427

26 17726 a3g735
27 17727 234423
28 17732 172402
29 17731 034445
32 17732 136409
31 17733 172023
32 17734 22414
33 17735 930416
34 17736 147833
35 17737 08124158
36 1774 147222
37 17741 125113
38 17742 004673
39 17743 252433
4 17744 p1p432
44 17745 712427
42 17746 299773
43 17747 101234
4g 17752 63277
485 17751 284741

47 17752 00cea4
48 17753 g@geze
49 17754 negena
Sg 17755 aeoeza

iSTART OoF PROGRAM BINARY |_QADER TS

BBEGIN: ALRST sRESET (IORST)
HE RDSWI 2 sREAD THE SWITCH REGISTER (READS 8)
$:;17706 360477 :30LD LOC, CONTENT
SUBZR 2,2 :230NLY PTR, AC25=2100000
STA 3,BSAVE ;AND SAVE IT FOR GTCHR
NIOS TTI sSTART BOTH READERS
NICS PTR
sREAD IN A BLOCK
BLOCKs JSR GTCHR sGET A BYTE
MEVS 3¢17SNR jJAND TEST FOR NUL
JMP BLOCK  :YES:, KEEP READING
JSR GTCHR s0K, GET NEXT BYTE
ADDS 3t $tAND FORM COUNT, ACy:=# OF WORDS
Moy 1,2 $;SEY CHFCKSUM, ACBI=CHFCKSUM TILL NOW
JSR BUILD sGET ADNDRESS
STA 2, ADDRS
JSR BUILD sADD IN THE CHECKSUM FROM TAPE
mMOVL A 1r1¢SNC ;TEST BLOCK TYPE
JMP TesT sNOT A DATABLOCK
STA 1,BCOUN 3STARE WORD COUNT
sREAD IN THE DATA BLOCK
8DATA: LDA E,BTMPZ sLAST STA IN RTMP2 WAS JSR RETURN
LDA 3,0IFF :ADPR 4 CELLS AFTER PROGRAM START:
sus8 3,2 $AC23=FIRST ApDDR IN LOADER
LDA 3,ADDRS ;ADDR IN WHICH TO STORE
sus 103 sADN NEG WC TQ CHECK SPACE
ApcZ 3,2sSNC 3FOR WHOLE BLOCK
JMP CHKER sNO, WALT THE LOADER
LDA 2,8C2@ 1IF WC > 2@ (CCTAL, NEG) IT IS A
ADDZ# 2r,1,SNC 3A REPEAT BLOCK (CARRY=ZERQO, BIT3=0NE)
18z BCOyN sWHERE wC IS CONE LESS THAN COyNT

ADDZ 2,1,SZC ;IF REPEAT BLCCK SKIP NEXT TO READ DATA
STORE: MOVL# 1r1¢SNC 3SKIP READ IN NEW DATA IF REPEATY BLOCK

JSR Burbo JREAD DATA TO Ac2

STA 2,8ADDRS STORE INTO MEMQRy

182 ADDRS sNEXT ADDR

182 BCOUN sTEST COUNT

JMP STORE s MORE DATA

MQV 2,8,SZR ;TEST CHECKSUM, ACO=VALUE
CHKERs HWALT sOVERWRITING CR ERROR IN CHECKSUM

JMP BLGCK  30Kk,GET NEXT BLACK
OIFFs 4
BC293: 28 sREPEAT BLOCKS HAVE WC>20
BCOUN: g © sWORD COUNT

2 sNOT USED
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01

17756
17757
17769
17761
17762
17763
17764
17765
17766
17767
177792
177714
17772
17773
17774
17775
17776
17777

aMAIN

126440
p63612
aea777
nenadie
69112
127100
127100
1@72e3
203771
pB81400
peg112
224765
a44492
204763
2070209
a00082
goqeda
p@a726

$BOOTSTRAP |_OADER TS POR PTR:

sENTER AT BSTRP

BBGET:
BGET11

BSTRP:

ADDRS:
BEND:

suBo
SKPON
JMP
DIA
N10S
ADDL
ADDL
ADD
JMP
JMP
N10S
JSR
STA
JSR
2

2

@
JMP

1.1
12
ol
8,12
12
1,1
1,1
2,1,SNC
BGET!
2,3
12
BRGET
tret2
BRAGET

BREGIN

110 FOR TTI

318 FOR TTI
718 FOR TTI

;1@ FOR TTI

sFOR BOOTSTRAP
$START OF BINARY LOADER



| @o12
21

paL3

ABEG
AC377
ACT7
ADDRS
AGET
AGET1
ALOOP
ALCP2
ALOP3
ALOPY -
ALRST
AOP 1
AOP2
AGP3
AQP Y
BBEGI
BRGET
BC29
BC377
BCOUN
BDATA
BEGIN
BEND
BGET1
BLOCK
BSAVE
BSTRP
BTMPY
BTMP2
BUILD

CHKER
COUNT
DIFF
END
GET
GETY
GTCHR
GTTTI
IGNOR
LENG
Loge
LeoP!
LogP2
LOOP3
PREAM
READ
READ1
SADOR
SAPRE
STORE
SYNCH
TEST

2MAIN

«MAIN

geegaa
a20a17
agea@27
217776
2a8939
202931
208daal3
8padg322
ae2a3t
228023
262677
oneatLy
800831
222233
ganty
817785
217756
217753
817724
Q17754
@17726
a1ea5¢a
Q17777
217757
8417712
217664
217772
817662
217663
217635
218122
817750
212122
R177%2
310134
212964
2108965
217644
217655
@17677
@1a123
8180s2
418956
102123
10113
218121
a18124
212125
218a76
212975
217741
318977
017665

6/11
6724
6738
9/49
6/37
6,33
6/15
6/33
6/47
6/37
9709
6/15
6/16
6/17
6/18
1@/03
11785
18733
9/58
1a8/23
12726
7719
g8/58
11786
9,61
9/26
11715
9/15
9,25
8/58
8,14
9748
7729
12727
8/12
7726
7721
9,16
5,28
9,46
8,22
7721
17248
8/16
8/24
1/31
8s21
8747
7743
7724
1e¢/37
8712
9745

«END

6/31
6/42
18719
6/45
6/46
6s20
6/3S
6/49
6/41
9/52
6,22
6,48
6/52
6/26
t1/22
11716
12/48
9/62
1@/435

11722
11713

18/12
9742

9/21
9733
$,15
8,43
18432
812
18,47
8/55
7733
7434
9,18
9/35
9,57
8,27
7/23%
1/32
3/22
8/28
8/12
8,/2%
8,52

Tr42
1@s42

18722

1@8s29

6/52

10/03
6,28

i1s18

18741

12714
12,87

9,49
9,39
19,18

19744

/39
9,2%

9,62
8,44

8714
Br46

12/39

18/49

18/45

S/41
12729

9/57

8/55

ie/49 f11/21

18/26
1e/38

igr12 18715










