DIAGNOSTIC

DataGeneral LISTING

LISTING

W96=PRN442«u

PROGRAM

6038/6039 FLOPPY DISK
RELIABILITY

TAPE

095=pAva42-0an

ABSTRACT

THIS 1S A PKOGRAM DESIGNED TO TEST THE 6838/6039 FLOPPY DISK,
THE PROGRAM IS SET UP TU HANULE A MAXIMUM OF EIGHT ADAPTERS
FOR A TUTAL OF SIXTEEN URIVES (2/ADAPTERS), THE PROGRAM
ASSUMES ONE ADAPTER WITH DEVICE CODE 33,
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11,0 ABSTRACT:

jesoccscrcccnsnana

THIS IS A PROGRAM DESIGNED TO TEST THE 6038/6839 FLUPPY DISK,
THE PROGRAM IS SET LP TO WANDLE A MAXIMUM OF EIGHT ADAPPTERS
FUR A TUTAL OF SIXTEEEN ORIVES(2/ADAPTER),

THE PROGRAM ASSUMES ONE ADAPTER WiTh DEVICE CODE 33,
IF THMIS 15 UK & UARKIAGE RETURN SWHOULD BE TYPED,
1F NOT,THE DESIREU UEVICE CODE OR CODES SMOULD BE TYPED
SEPARATED BY A SPACE AND TERMINATED BY A CARRIAGE RETURN,

THE PROGRAM CONSISTS OF EIGHT BASIC TESYS,AND COMMAND

STRING INTERPRETER,
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1 1.1 INPUTSS

jeccccrrannsnnne

’ ALL INPUTS TO THE PROGRAM ARE DONE VIA THE TERMINAL

} KEYBOARU,THE PROGRAM ASSUMES TURNKEY SYSTEM WITH NO SWITCHS,
1 THE SwITCH REGISTER IS INTERNAL TO THE PROGRAM AND

? SIMULATES ThE SwITCW CONSOL,

? THE SETTING AND CLEARING OF BITS wILL BE EXPLAINED LATER,

! 2,0 MARUWARE REQUIREMENTSS
'™
! HARDWARE REQUIRED TO RUN THIS PROGRAM 183
7 SINGLE UR DUAL DRIVE FLOPPY(6038/6039),

1 A CPU . -

? A TERMINALCTTY OR CRTSKEYBOARD),

't n1GH SPEED PTR 15 OPTIONAL DEPENDING ON SET ueP,

! 3,8  OPERATIUNI

H THE PROGRAM HAS TWO :STARTING ADDRESSES (2 OR 200),
1 WHEN STARTE[,THE PROGRAM SI2ES AND KEPORTS MEMORY

1 LIMIY, IT YHEN REQUESTS FLOPPY DEVICE CODES,AT THIS
? TIME UP TD EIGHT(8) DEVICE CODES MAY BE ENTERED

! SEPERATED HBY A SPACE AND TERMINATED BY A CARRIAGE

t RETURN,

1 THE  PRNGRAM NUW REWUESTS THE UNITS TO BE TESTED,

I AFTER THESE HAVE BEEN SELECTED SWITCH SETTINGS

§ ANE REQUESTED, THIS WILL BE DISCUSSED LATER,

! AFTER THE SwITCH SETTINGS HAVE BEEN SELECTED THE

1 PROGRAM REQUESTS THE LOADING OF SCRAYCH DISKETTES,
1 WHEN THE DISKETTES MAVE BEEN LOADED THE OPERATOR

J} TYPES A CR AND THE PRUOGRAM CONTINUES,

H THE PRUGRAM NUW REQUESTS THE TESTS YO BE RUN,
¥ A CARRIAGE RETURN WILL SELECY TESIS | = 8 TO BE RUN
1IN SEGUENCE,

P TYPING A NUMENIC UNARATER =8 wILL SELECY AND

I LOCK ON TrAY TEST,

FownEN LOCKED ON A TEST UNITS DU NOT CHANGE,
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A NUMERIC 9 WILL SELECT THE INTERCHANGABILITY
TEST,ANU ANY ALPHA CHARACTER WILL

PUT YUU IN COMMAND STKING,

BELOW IS A LIST OF THE TESTS ANU THE TYPE OF DATAR

TEST § ALL ZERDS

TEST 2 ALL ONES

TEST 3 ALTERNATE ONES AN ZEROS

TEST 4 ALTERNATE ZERQS AN ONES

TEST b ALL SIXS

TEST 6 SEVEN ZERD PATTERN

TEST 7 RANDOM DATA

TEST 8 RANDOMLY ORGANIZED ONES AND ZEROS
TEST 9 INTERCHANGABILITY

THE PROGRAM IS COMPLETLY RE=ENTERANT, IF AT
ANY TIME wHILE RUNNING THE FIRST EIGHWY TESTS YOU
WANT TO RESTARTE TYPE A CNTL R(THIS RESTARYS WITH
THE CURRENT SwITCM SETTINGS) OR A CNTL D (THIS
RESTARTS WITH THE SwITCHS SET TO ZERO),
INTERCHANGE TEST RESTARTS AUTOMATICALLY WhEN
COMPLETED,
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LOGICAL DISK UNITS

LUGICAL DISKS WILL BE OF THE FORMAT DOU DD®DEVICE CODE
UBUNIT NU,

INPUT COOES

SWITCH SETTINGS ARE DONE VIA THE TTY CONSOL,THIS IS BECA
THE PROGRAM ASSUMES NO SWITCM CONSOL,
THE PROGRAM WAS AN INTERNAL SWITCH REGISTER WHICH I8 U3ED I
THE SAME wWAY AS YHE SWITCH CONSOL wOULD BE USED,
BITS ARE 3ET AND CLEARED BY TYPING CERTIAN CHARACTERS ON TH
KEYBOARD, TWESE CHARACTERS ARES 8,1,2,3,4,5,6,7,8,9,A,8,C,0
THE PRECEEDING CMARACTERS ARE UBED YO TOGGLE BITS 8e315 IN 7
SNITCH REGISTER wNICHW CORRESPOND TO SWITCHES B=15 RESPECTIV

"@" 15 USED TO LOCK INTO THE INPUT ROUTINE 30 THAT NORE
ONE SWITCH SETTING CAN BE CHMANGED AT OMNE TIME,

INDIVIDUAL SWITCHES(1e15) CAN BE CHANGED VIA THE INTERRY
BY TYPING THE CORRESPONDING CHARACTER FOR THAT BIY(SWITCH),

TYPING AN "M" WILL TYPE OUT THE CURRENT SWITCW SETTINGS,
TWO GTHER FUNCTIONS ARE "CNTRL RU%ewHICH WILL SAVE THE
CURRENY SWITCH SETTINGS AND RESTART THE PROGRAM,AND "CNTRL
WHICH CLEARS THE SWITCH REGISTERAND RESTARTS THE PROGRANM,

BELOW IS A TABLE OF THE KEYS AND THEIR FUNCTION}
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KEY FUNCTION

CNTRL D CLEAR SwITCH REGISTER=RESTANT PROGAM
CNTRL R SAVE SWITCH REGISTER=RESTART PROGRAM
“ TUGGLE SWITCH B=LOCK IN INPUT ROUTINE
1 TOGGLE SWITCH 1=LOOP ON ERROR=®

2 TOGGLE SWITCH 2=PKINT ON CONSOLS®

3 TOGGLE SWITCH 3=PRINT ERRORSsD

4 TOGGLE SWITCH 4=PRINT SUMMARY=

5 TOGGLE SWITCH S=PRINT TO LINE PRINTERs{
[ " L

7 " " g

8 " L a

9 " "9

A " " qe

8 " "

c " Ry

0 " 13

E L " 14

F n L] ‘ 5

WHEN LUCKEDL IN INPUT,A "CR" wILL GET YUU oOuT,

6,7 COMMAND STRINGE

THE PROGRAM HAS A COMMAND STRING INTERPRETER,
IT IS ENTERED BY TYPING ANY ALPHA CHARATER WHEN TEST#
15 REGUESTED,
WHEN COMMAND STRING IS ENTERED 1T REQUESTS UNIT TO
B8k 1ESTED, A ZEKRD OR A ONE ARE THE ONLY RESPONSES
ALLUWED,
DATA TYPE 1S5 NOW ASKED FORITHE OPERATOR MAY SELECT ANY
ONE OF THE TYPES LISTED BY TYPING ITS CORRESPONING
NUMBEK FOLLOWED BY A CARRIAGE RETURN,

NOW THE COMMAND STRING MAY BE ENTERED,
THE COMMANDS ALLOWED ARE AS FOLLOWS:
WRITE READ SEEK RECAL RESTARY LOOP LR,

THE WkITE COMMAND IS RESTRICTED TO WRITING
OF ONt SECTOR OR ALL SECTORS, THIS 18 BECAUSE OF
HARDWARE CUNSTAINTS,

THE RESTARY COMMAND WILL TAKE YOU OUT OF
COMMAND STRING AND BACK TO THE START UF THE PROGRAM,

ThE FURMAT POR COMMAND STRING IS:

SEEK 56 WRITE 1 1 READ { { RECAL LOOP

wwe NOTE wwe

A SEEK COMMAND MUSY BE FOLLONWED BY SOME OTHER COMMAND
SUCH AS READ wRITE ETC,A SEEK CAN NOT BE TERMINATED
WITH A CAKRIAGE RETURN,

THE LOOP COMMAND ALLOWS LOOPING DN THE COMMAND STRING

Ok THE PORTION UF THE STRING PRECEDING THE LOOP CUMMAND,
EXITING FRUM THE LUQP 1S DUNE BY HMITTING A KEY ON THE

KEYBUARD,

WHEN DATA 1S REQUESTED THE RESPONSE IS A NUMBER

fdne FPYe|
2l
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s
da
ny
Ad
a7
a8
29
16
11
12
13
14
15
16
17
18

FROM tw=b, BELOw IS LISTED THE CORRESPUNDING PATTERNS:

!

)

' 1= ALL ZEROS
4 28 ALL UNES
’ 3= 1252052

} as 52525

i 58 66660

! 68 74707

J} 7.0 - EKRORS

jeencencscnnaren

! WHEN ERRORS OCURR THEY ARE REPORTED IMMEDIATLY,

' THE PROGKAM THEN WilLL GO BACK TO THE BEGINNING OF

) FAILING TEST AND RUN IT AGAIN, THIS WILL NOT OCURR,

' HOWEVER,IF SWITCH "i" IS SET,THE PROGRAM WILI. PROCEED
4 TO THE NEXT TEST,
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AUTOS
AUTUL:
AuTD2:

EGGS:

ITYP?ES
«MESS:
+CRLF3
JOTABS
L,20CT:
+TINOS
TINPT2
JENTRS
JTSTC:
CYCLS
CRANS
«OCHK S
LASTE
BUFF 3
SWREG?
«STP:
+OVR?
«SCHK 3
+DARDS
+PRTDS
JPOCTE
+RCALS
2VADDS
IPDC?S!S
+OCHN:
+TCHKS
+TESTXS
+WADNS
«RDY?
JARTE
«GENZ
«TINDS
+SEEKS
+DGEN?
+CMSIH
PTAB:
W6T43:
TINPS
IHSS?
IGATM™S
IEXECS
ISRn:
STAULS
16CS8:
TeRm:
CS1F:
C33:

DIRY
INTR
Jmp

«L0C

0L
+EGGS
+L0C
TYPZE
MES?S
CRL7?F
0TAB
zoc?y
TIN?0
INP2J
ENTER
TsTC
CYCLE
RAND
DCHK
LAST
LAST

HSTP
FDVR
SCHK
RODA
PDE?C
POC?Y
RCAL
VADD
POC?S
OCHNG
TCHK
TESTX
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Wikl
GEN
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SEEK
NGEN
CMDST
PYag
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ELL
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TEST:
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MPTR$
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NOCH:
PASS:

«STRT:

ESwi2
ECNTS
UNIT:
pSKat
NADD
SwWRD?
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StC:
SC:
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INITS

S1Z2Es

NXTM:

EMEMS

PMEMS

RES?T:

«LOC

450

15 THE INITIALIZATION PORTIUN OF THME PROGRAM,

+EGGES*S5
LDA
314
JoR
NAME
JSR
Lua
INC
Sra
LuA
MUV
coM
STa
LDA
Sub#
JMP
STa
182
Lba
MOVZL#
JMp
ps2
ApC
STA
LoaA
LDA
suBZw
JMP
STA
JSR
MEMRY
LDa
JSR
JSR
Lua
STA
osz

Py0,=1
0, 3wREG
e,MESS

0 ,CRLF
0y LAST
2,0

8, MPTK
?,8MPTR
2,1

1,1

1, #MPTR
2,8MPTR
1,2,8ZR
EMEM
P,0MPTR
MPTR
P)MPTR
f,0,SNC
NXTH

MP Tk
2,2
2,TCSw
?,K4

1 MPTR
1,2,82C
PMEM
2/,)G4KSW
P, MESS

1,MPTR
*,20CT
¢, CrLF
2,,0TaB
PeAUTUL
AUTOL

JPICK UP SWITCH REGISTER INFO
PIPUT IT IN THE SWITCH REGISYER
IPRINT PROGKAM NAME

PUFLOPPY DISK RELIABILITYZREV,="

JGET LASY PROGRAM ADDRESS
JBUMP IT BY ONE

JSET UP POINTER

JREAD MEMORY LOCATION

JPUT DATA IN WORKING REGISTER
JCOMPLEMENT THE DATA

IWRITE IT BACK

IJREAD IT AGAIN

IWAS DATA READ SAME AS WRITTEN
INO SET UP END OF MEMORY
JYES RESTORE ORIGINAL DATA
JBUMP THE POINTER

JCHECK NEXT LOCATION

1SET POINTER TO LAST LOCATION
JGENERATE A MINUS 1

JSET TIME CONSTANT SWITCH

JGET THE 4K CONSTANT

JGET THE MEMORY POINTER

11S THERE MORE THAN 4K OF MEMORY
IND PRINT MEMORY SIZE

J1YES SET GREATER THAN 4K SWIT
JPRINT MEMORY SIZE

JUHIGEST MEMORY ADDRESSs *

JGET THE ADURESS

JPRINT IT

JO0C RETURN LINE FEED

JGET DEVICE TABLE ADDRESS

PSEY UP YO ACCEPT MULTIPLE DEVIC
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JSR
DEvVCD
JSR
RLTY
LDA
SuBw
JMP
STA
JMP
LDA
SuB#
JMP
MOVHe
JmupP
STA
ADC
STA
STA
SuBo
STa
JSR
TSTL
JSR
Jup
LOA
SuBe
Jup
Move
JMP
MOVZR
JMP
MOVZR
Jmp
MOVK
sus
STA
ADC
STA
STA
JSR

"SETSW

sug
STA
STa
STA
STA
STA
STA
STA
INC
STa
SKPDN
JMP
JSR
JSR
LOAD
JSR
JSR
JSR
TNUM
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®,TINO
BADI
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BADI
1,0AUTOY
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UREQ
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1,1
1,UNIT
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1,NOCH
#,MESS

[
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?,PASS
@ ,ESWT
#,ECNY
a,a
a,T8TN
TTI
ot
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#,MESS

#,TING
#,CRLF
#,MESS

JWUERY AS TO DEVICE CODES
J"FLOPPY DEVICE CODE=s33, OK?"
JGET OPERATOR INPUT

18AD INPUT TRY AGAIN

JGET SPACE COCE

IWAS TERMINATOR A SPACE
IND CHECK FOR RETURN
IYES SAVE DEVICE CODE
$}60 GET NEXT CODE

JGET RETURN CODE

JWAS TERMINATOR A RETURN

IND TRY AGAIN
118 IT ZERD

IYES BAD INPUT
INO SAVE DEVICE

JTERMINATE THE TABLE
PSET DEVICE CHANGER ENABLE

JRESET C81 SWITCH

JREQUEST SWITCH SETTINGS
PPINPUT SWITCH SEYTINGS~«WIT @ F
JCLEAR ACR

JCLEAR PASS COUNTER

JCLEAR ERROR SWITCH
JCLEAR ERROR COUNTER

100 WE HAVE INPUT

INO WATY

JYES GO GET IT

JREQUESY SCRATCH DISKETTES
)"LOAD SCRATCH DISKETTESS: WIT A
JWALIT FOR OPERATOR

JREQUEST TEST
1T0 BE RUN
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ALLTS
ONET:

SAVTS
REDU?

DCTM:

CONG?S

FONC:

JSR
Jmp
MUY
JmP
STaA
ADC
STA
JMp
JSR
LUA
JMP
INC
LOA
ADD
Loa
STaA
182
LuLa
STA
0sz
Lua
Maov
JMP
LOA
MOvZL®
JMP
JSR
DEVL
CONG
GLS,.1
$Ta
JSR
PASSM
LDa
JSR
JSk
Lua
MOVe
JHP
182
LuA
oua
JSR
SuBuY
STA
JSR
LA
LUR
Lus
InCS
ADD
LOA
MUV 2L

AuD
UAS
SkPLZ
Jmp
152
JMP

&, TIND
«CMU
1)1,8NKR
ALLT
1,TSTN
2,

2y NCHE
ONEN
®,CRLF
1,.CM8
SAVY
1,1
3,TTas
1,3
1,2,3
1,TEST
PASS
®,.0DTAB
9,AUT02
AUTUL2
2,0C8w
3,0,8NR
CONG
",8AUTO0R
#,0,52C
REDO

# . NCHN

3,DEVC
e, MESS

1,PASS
#PRTD
®,CrLF
By TCSw
Py, SNR
Guouw
TCSh
BpUNIT
N FPY
0 ,RCAL
a,0

2 yNADD
8,VADD
1,BUFF
1,FPY
1)UNIT
B,
1,0
1,RPUP
1,1

1,0
n,FPY
FrY
FOON
TCON
FONC

JIGET OPERATOR INPUT
JALPHAL GO TO CSI

IRUN ALL TESTS?

JYESL DU IT

INOL SAVE TESY NUMBER
JGENERATE MINUS 1

ISET NUO TEST CHANGE SwITCH

PBUMP ACL TO 1
TGET THE TEST TO BE RUN

}SET UP POINTER

JGET DEVICE TABLE ADDRESS
JSET UP AUTO POINTER
FINITIALIZE POINTER

JGET DEVICE CHANGER SWITCH
11S IT SET

INO GU LD TESTS

)1GET THE DEVICE CuDE

1S IT THE TERMINATOR

JYES GO RESEY POINTER

1GD CHANGE THE DEVICE NUMBEK

JSAVE NEW DEVICE COOLE

IGET YIME CONSTANT SWITCH
118 IT SET
INO3 GO YO TESTS

JSET SWITCH TO ZERO

TRECAL THE DRIVE
JICLEAR ACH

}SET UP FOR 10,50
JIVERIFY -AUDRESS
JGET BUFFER ADDRESS
JSET uP FLOPPY

JGET UNIT NUMBER
1PSET UP FOR SEC, 1
1ADD SEC, TU UNIT
1ET KEAD PREAMBLE
JGENERATE A READ OPCOUE

JCOMPLETE THE COMMAND

3SEND AND EXECUTE CUMMAND
JFLOPPY DONE?

FYERS GU COMPUTE CONSTANT
IND} BUMP COUNTER

160 CHECK AGAIN

w?la FrYmg

a1
Ae
25
na
ad
26
A7
08
Ag
1
11
12
18
14
15
16
17
18
1y
ks
21
22
23
24
25
20
27
28
29
Je
31
a2
38

IR/n4
[dds]
Pd 4]
werny
nerziu
40731
wnzie
e71s
6714
CLYAY]
YT
wer17
hwn72¢
ve7el
wnree
arres
val2a
wer72s
an72e
w727
073
nwez31

ve/32
w73y
e/ 34
©e73d
we73o
0e7y7
vez4n
w74y
e7az
wazay

vneliel
vd3d444a
63077
©2¢166
115220
12%22¢
177000
0wd41066
©®3u115
walauwn
v2oRul
123ev0
24245
122434
“PudrS
wholiy
en3512
p61nsd
PLEYTSY
024204
uwB1A33
vp2i64

npe732
P44
“Pn772
Y11
wniee2
0P1836
eniedve
[ 34J-1.]
a01102
w2563

Fuong

GuoD:

TTABS

JSR
NUFPY
HALT
LuaA
MOV LR
MUV LR
ADD
S1a
LUA
LuA
LDA
ALD
LDA
SuB.w
JMP
JoRr
DUMB
JSR
NQP
LDA
Dua
JMP

TESTY
TEST2
TESTS
TeS14
TESTS
TEST6
TEST?
TESTS
INCH

e, TINO

@ UNIT
Q,FPY
#TEST

JPRINT MESSAGE
INO FLOPPY IN SYSTEM

JGET COUNT
1DIVIDE BY 4

TADD COUNT

ISAVE TIMMING CONGTANY

JGET BUFFER ADDRESS

JGET FIRST WORD IN BUFFER

JGET SECOND WORD

1ADD THEM

IGET THE KEY WORD

118 IT THE DDOS KEY
IND? GO DU TESTS
I1YESE INFORM OPERATOR

IWAIT FOR RESPONSE

JGET UNIT NUMBER
JSELECT DRIVE
JRUN TESTS

JALL ZERDS

1ALL ONES

1125252

152525

166666

170707

JRANDOM

IFLOATING ONES&ZEROS
JINTERCHANGE TESTY



loo1d FrYkL

21
e
23
¥4
as
a0
27
b
a9
1e
11
12
13
14
15
10
17
18
19
20
21
22
23
24
25
26
27
28
2y
30
31
32
33
da
35
36
37
38
3¢
ap
41
42
43
44
a5
ab
47
L].]
49
5
51
52
53
54
55
56
57
58
59
60

ee744
©e745
verz4e
@we747
a1
751
00752
o753
2n754
ue755
varse
08757
an760
6wR76]
¥uer62
ve763
w764
Wwe765
on766
68767
werze
oe771

we/72
20773
w8774
o775
we776
wa777
ploey
viudl
wieezg
n1eed
nicea
n1eed

@1406
wiee?
vla1e
Bloll
01a12
[BEAR]
0114
Gledd
wlats
01017
a1e2c
¢1821

wivea
ui1e23

nweenz241
w2u242
0w2v24d
©2n244

LB Y RY
0vrS33I3
©20230
1e3129
121128
n242p4
125120
125100
127000
veelpa
er6192
LRV
003442
824223
#eb1p4
ee6102
©¥eslv7
260233
¢n6125
wablin
1724u9
[LLEBE)

©va613t
wR6132
ve61a1
0P3440
024223
vdoivd
enéip2
©e61a7
ues125
2ne6110
1e20un
©ue6111

406131
¥no132
vALlng
PLEYYY
24223
vhbi 4
apn102
unbie?
ve6125
Anb11o
Y024}
wnb1il

¥A6131
006132

ITESTS START HERE,

»WUSR
SDUSR
+DUSR
+UUSR

TeSTL:

Testas

TEST3:

TEST4:

ISR
Dhum
LuA
ALDZL
MOVLL
Loa
MOVZL
MOVL
ADD
JSR
JoR
JSR
TNUM
LoA
JSR
JSR
JSR
N1OC
JSR
JSR
sSus
JSR

JSR
JSR
JSR
TNUM
LDA
JSR
JSR
JSR
JSk
JSR
ApC
JSR

JOR
JSK
JSR
TNUM
LoA
JSR
JSR
JSk
JSR
JSR
DGEN3
JSR

JSR
JSR

DGEN3sLDA
DGEN4m_DA
DGENSsLDA
DGENGELDA

#,MESS

@,0EVC
3,0
A,
1PUNIT
191
11
2,1
8,20CT
®,CRLF
®,MESS

1,TSTN
#,20CT
®,CKLF
#,ENTR
FPY

0. RCAL
#,TSTC
8,9

e.CYCL

#,TCHR
e, TESTX
0 MESS

1,TSTN
e,20CT
0 ,CRLF
8 ,ENTR
0 ,RCAL
#,TSTC
v,n

e, CYCL

0, TCHK
6, TESTX
¢, MESS

1, TSTN
s.20CT
#.CRLF
¢ LENTR
#LRCAL
0757

e.CYCL

e, TCHK
e, TESTX

TESTX ONLY EXECUTES IF MORE THAN 4K OF
FPMEMORY IS AVAILABLE,BECAUSE [T MOVES BUFFERS AROUND MEMORY,

2,DATA3
A,DATAL
@,DATAS
@,0ATAS

ISET UP FOR LOOP

IRUN TEST
JOATA PATTERN INSTRULTION

JSET uP FOR LOOP

TRUN TEST
JUATA PATTERN INSTUCTION

JSET UP FOR LOOP

PRUN TEST
JOATA PATTERN INSTUCYION

eai6 FPYRL

n
32
a3
@a
a5
L1
07
b
s
1v
11
12
13
14
15

viv24a
»i1p2s5
"w1u26
vle2?
vinde
#1031
eL1ede
wLedd
[FUEL]
A1635

vindo
ni1ed7
21044
vwiovay
v1v42
104
B1eda
41845
alp4s
01047
[3Y11"]
0l1v3}

viad2
01053
vi1v54a
¢1p55
viledo
n1e57
wiebe
01061
viube
01¢63
81064
01065

n1666
01067
21070
wie?y
win?2
6107
wivZ4
wig7%
a3e76
¢1077
011098
nitel

endivy
nndaqo
v24223
0vdblud
wrbte?
oee1e?
LPb125
wa611@
020242
[dd-BR R}

who1d1
onb132
sab181
vadade
024223
006104
are192
0e6167
06125
e0s11@
©v24243
26111

wr6131
un6132
ondiol
©epidaan
n24223
©p6104
026102
aeé107
vas6125
11287
w2244
an6111

“r6131
wne13e
nes191
TR YT ]
vw24223
Pn6104
peb6182
wro1p7
©va6125
vwe6110
ans112
oPo1ll

TESTS:

TEST6:

TEST7:

JSR
TNUM
LDa
JSR
JSR
JSR
JSR
JSR
DGENA
JSR

JSR
JSR
JSR
TNUM
Loa
JSR
JSR
JSR
JSR
JSR
DGENS
JSR

JSR
JSR
JSR
TNUM
LDA
JSR
JSR
JSR
JSR
JSR
OGENG
JSR

JSR
JSR

JSR

TNUM
LOA
JSR
JSR
JSR
JSR
JSR
JSR
JSR

0, MESS

1,TSTN
e, Z0CT
0, CRLF
0 ,ENTR
#,RCAL
e,TSTC

o,CYCL

#,TCHK
o, TESTX
#,MESS

1,TSTN
o, 20CT
#.CRLF
#,ENTR
¢, RCAL
e, TSTC

s, CYCL

0, TCHK
0, TESTX
0 MESS

1,7STN
e,Z0CT
®,CRLF
#,ENTR
0, RCAL
#,TSTC

s,CYCL

e, TCHK
o, TESTX
#,MESS

1,TSTN
#,20CT
®,CRLF
PLENTR
e,RCAL
8,TSTC
o RAN
e, CYCL

JSET UP FOR LOOP

JRUN TEST
JDATA PATTERN INSTRUCTION

JSET uP FOR LOOP

JRUN TEST
JOATA PATTERN INSTUCTION

J1SET UP FOR LOOP

JRUN TEST
JDATA INSTRUCTION

1S8ET UP FOT LOOP

IRUN TESTY
JDATA INSTRUCTION



leinl? FPYRL

21
ng
28
ha
o
a0
a7
48
332
1u
11
12
I
14
15
16
17
18

wilee
viled
n11e4
0lied
wilees
niie7z
71110
SRS B
#1112
v1119
a1114
81115
dlll1d
CRRS ¥4
LR Y1)
01121
w112e
1129
[2RY¥L]
03125
vilas
21127
vwilde
01131
61132
01133
©v1134
v1135
41136
w1137
wilds
é1141
v1142
n1149
w114a
4114%
V1146
w1147
v1ibu
¢1151
e1152
n1159
11154
71155
61150
ZE9%-14
w1164
61161
a1162
W1163
ni164
¥1165

o131
wab1$2
er6101
nn3aae
424223
vproi2d
wieh]42
aPoly7
weo12s
20115
nldok2e
014022
leeéa4e
0agnze
181704
1214v1
nwngdun2
aPR774
426235
103120
navay6
152000
wdo172
429241
240534
“p6120
LT
014531
on1anl
ane125
Wrpaub
210210
vnbiad
wae117
wevruz
“PY766
222236
121162
042516
024233
n3n2s2
151300
127120
147002
244511
wn6112
¥24235
121133
152001
152441
125120
12512¢

JTHIS TEST wQITES A BINARY COUNT PATTERN ON THE DISK
JTHEN DOFS KANDUM READS AND WRITES OF RANDOM TRACKS
TANY SELTORS, IT LOUPS THROUGH 188 TIMES,

TesT8:

BNFL3$

BFULS

WRNT S
LVRPI

NEWT 2

STOk:

GUTs:

NEWN S

JSR
JSR
JOR
ThuM
LOA
JSk
JSR
JSR
JSR
Lua
STa
Ds2Z
SURU
S1a
INCS
INC
JNP
JMP
LDA
ALDZL
STa
AUC
STA
Lua
5TA
JSR

]

nsz
JHP
JSR
Jmp
182
JSK
J8k

2

JmpP
Lua
MUVL
ST4A
LLa
Lua
MUVS
ADDZL
apn
$Ta
JSR
LDA
MOVZL#
AuC
SuBL
MOVZL
MOVZL

0, TCHK
®,TESTX
® . MLSS

1,TSTN
#,PRTD
®,CRLF
#LENTR
#,RLAL
7y BUFF
2,AUTO
AUTO
",
@,#AUTO
R,0,82R
2,0,S5kP
BFUL
BNFL
@,RPOP

1,RPOF
2,2,SNC
2/92,5KP
292,8kP
1,1

1,1

}SET UP FOR LOOP

I1GET BUFFER ADDRESS

PSET UP AUTO POINTER

JAND INITIATE

JGENEKATE FIRST WORD

JPUT DATA IN BUFFER
1GENEXKATE A 2 BYTE
JBINARY COUUNT PATTERN
JBUFFER FuLL

PBUFFER NUT FULL,CONTINUE
T1GET READ PREAMBLE OPCODE
JICOMPUTE A wRITE OPCODE
ISAVE 1T FOK DRIVER
IGENERATE =}

JSET READ/WRITE SWITCH FOR WRITE
JGET NUMBER OF LAST TRACK
JSET UP COUNTER

160 WRITE A TRACK

JOP CUDE

JOONE DISN?

INO=MOVE TO NEXT TRACK
JYES=HOME THE HEAD

1G0O START RANDOM TEST

160 STEP THE HEAD

}HEAD MOVE OP CODE

1GO WRITE ANOTHER TRACK
JGET A CONSTANT
PMULTIPLY BY 2

1SET UP COUNTER

TGET THE SECTOR MASK
JGET THE TRACK MASK
JMOVE TRACK TO LEFT BYTE

IMAKE CUMPOSTITE MASK
JSAVE IT TILL LAYER

JGET A RANDOM NUMBER

JGET READ PREAMBLE OUPCODE
FU0 WE READ OR WRITE
JGENERATE =1 FOR WRITE
IGENERATE B FOR READ
}GENERATE OPCODE FOR
JREAD OR WRITE

lePis FPYRL

a4
e
73
Aa
a8
o
"7
28
29
te
11
12
13
14
15
16
17
18
1y
20
23
22
28
24
25
206
27
2b
2y
3¢

v116b6
w1167
117
wil?y
wli72
1178
¢1174
[28%4-]
01170
vy1z7
w1229
vi2ey
vigeg
wiz2nd
vlges
wi2es
[3%14d}
vigez
wiate
viell
vigle
w1eiy
nieta
(32 %]
viete
vViley7
vi22e
ni2zy
w1222
w1223

250172
wa44/8
v24477
123402
424233
12712¢
107400
131090
125222
125227
125400
0144462
101300
242382
1™74vR
wa2wdab4
122433
loa6den
24421
125802
133240
A54206
v2¢0204
24446
12539
129000
024445
1238000
vay 44?2
Lro14n

St1a
S5Ta
Lva
AND
LOa
AuDZL
AND
MOV
MOV{R
MOVLR
INC
8TA
MUVS
Lua
AND
LDA
SuBLM
sus
8STA
MOVS
ADD
STa
Lua
LuA
MOVS
AULD
LLA
ADD
STA
JSR

2,RWS
1,0PC0
1,CMSK
1.0
1,SHSK
1,1
n,1

2,NADY
B,UMNIT
1,RSEC
1,1
1,
1,0PCO
1,0
2,0CMD
#,SEEK

1SET REAQ/WRITE SWITCH
ISAVE THE OPCODE

IGET THE COMPOSITE MASK
JPULL OUY TRACK AND SECTOR
IGET THE SECTOR MASK

PPULL OUT SECTOR

JSAVE SECTOR NO,

IMOVE TRACK TO RIGHT BYTE
IGET TRACK MASK

FPULL OUT TRACK NO,

JSAVE TRACK NO,

J1GET UNIT WO,

JIGET SECTOR NO,

JFORMAT THE SECTOR NO,
JSTART COMMAND GENERATION
1GET THME OPCODE

JTCOMPLETE THE COMMAND
ISAVE TTHE COMMAND WORD



leo19 FPYRL

21
e
a3
24
ay
ao
a7
an
"y
16
11
12
13
14
15
10
17
18
19
20
2]
22
23
24
2%
26
27
28

w1224
nigan
w226
w122/
n1230
w1231
w1232
vwledd
©¢ieda
v1235
w1236
w1237
vlean
viza4y
B1e42
V124
nicéaq
w1245
A1246
1247
ri125¢
01251
v1252
¢1259
01254
01255
w1256
¥1257
0126w
w126y
via62

61268
n1264
ni1263
11260
01267
w127¢
vi12714
y1272
w127y

anK1286
1peb2e
1R3¢0
024172
W3at1d
121085
113762
672433
0210432
npo134
€61133
v50234
0wPro133
o121l
w2n172
191045
@Pe113
w1442}
208711
ane132
296131
020163
171014
CILERSY
©v29174
101084
202404
wpazaa
1?1132
0we2411
wh2411

4.l 14
L1 1.1
aeuee
ELid 14
AR 0RRQ
vearee
vroL114
wes’44
220635

porIT:

SURT:

RSEC!
OCMD:
OPCOD:
CNTR3:
CMSK3
STEPI
MTRK?
TENTS
DCENT:

JSR
SuBZL
MUVS
Lua
Lua
MOV
ADD
bDu8
Lua
JSR
00as
STA
JSR
JSR

#,VADU
0,9
2,0

2,0,3NR
ne2
2.,FPY
B,0CMY
0. ROY
A,FPY
2,RBCK
8 WADN
0, SCHK
2,RuS
@,9,3NR
®,0CHK
CNTR
NEWN

O, TESTX
®,TCHR
@, NCHG
8,0,8IR
*,CYCL
2,NOCH
0,0,32R
SURT

B UNIT
e,0,82C
OTENT
POCENT

160 VERIFY ADDRESS

JCOMPUTE A CONSTANT

J10F 4ee OCTAL

JGET THE READ/WRITE SWITCH
JLET THE BUFFER ADDRESS

118 IT A WRITE

$1SET UP READ BUFFER

$1SEND BUFFER ADDRESS TO FLOPPY
JGET THt COMMAND WORD

JCHECK FLOPPY READY

JEXECUTE 1T

}SAVE BUFFER ADDRESS FOR DATA CH

160 CnECK STATUS

1GET READ/WRITE SWITCH
1IS IIT A WRITE

INO=GDO CHECK DATA
JOONE 100 TIMES

INO=DU MORE

JGET NO CHANGE SW1TCH
118 1T SEY
160 TO CYCLE

legze FPYRL

L3}
a2
a9
A4
as
ae
a7
a8
Ay
1
11
12
10
14
15
16
17
18
1y
20
21
¢
23
26
2
26
27
28
29
3¢
31

w1274
w1275
01270
1277
wlofy
AR I'RY
$13r2
w13es
claea
8137y
wldve
w1307
[Z 21"
41311
wt3t2
¥1s1d
vidla
n1315
n13106
01917
61324
81321
6122
01323
n1824
©v1320
61326
01327

61832

254434
vrd134
Mrhy22
w4232
a34210
1013¢4
1234¢0
142415
vn2424
142432
T T]]
112490
wS5i76@
172520
1¢140%
aryévd
142400
042753
10252
44804842
4p6117
nReten
©14746
vRaT?S
n22204
061133
Vu6133
wr24u1

egunan

ScEx:

STPAt

OUST1:
00ST?
STPC:

SKR?

STa
JSR
JSKR
LDa
LDA
MOVS
AND
Sudw
JmpP
SuBZ#
RLLS
sus
8STA
suBZL
INC
Jmp
suB
8TA
SuBiZL
S1A
JSR

DS
JMP
LDA
D0AS
JSR
JMP

]

3,SnR
®,RDY
®,DARD
1,TMSK
2, TRK
2,9
1,4
2,0,5NR
PSKR
2,0,51C
STPO
8,2
2,STEP
e,0
2,2
DUSTY
2,0
2,STEP
2,0
2,8TPC
*,8TP

STEP
0087
B)UNIT
A, FPY
@ WADN
#SKR

JCHECK FLUPPY READY

1G0 REAU DISK AODDRESS

IGET THE TRACK MASK

JGEY THE DESIRED TRACK
JMOVE TRACK TO RIGHT BYTE
1PULL TRACK NO,,

118 THIS DESIRED TRACK
JYES=GO EXECUTE THE COMMAND
JNO=WHICH WAY YO STEP
JSTEP TOWARD ZERO

1SET UP TO STEP ANWAY

1SET UP STEP COUNTER
PGENERATE STEP AWAY OPCCODE

)50 STEP HEAD
JCOMPUTE DIFFERENCE
JSET UP COUNTER
IGENERATE STEP TO
)SAVE OPCODE

1GO MOVE THE HEAD
)OPCOCDE

JUONE STEPPING?
INO»DD AGAIN



lovel FPYwnL

a1
:F3
as
n4
a5
ab
a7
28
29
1e
11
12
13
14
15
1o
17
15
19
2v
21
22
23
24
25
2¢
27

01331
w1332
[AEER
w1334
01835
w1330
01337
wiody
ST R
nydag
¢1343
¥ls44a
hw194d
n13as
nidaz7
V13850
11351
w1352
61950
w1354
wi38b

01356
w1357
ridby

v54425
wenIZ
17144
whndu2
wh2azy
v2eiia
wayagn
n21417a
12052¢
120393
127120
1224u0
©¥d41413
©Abyy2
w2441
w3ndla
1Pbwd3
112433
800773
LT ARE]
(A4 14

wRAOE A
R addd
Ay

TESTX:

TX1Ts
Muvme

NNUM

TURN?
FAD1
HMAD 2

STA
LUA
MOV
SKIP
JMP
Lua
§TaA
LoaA
sSuBzZL
MOVS
AGDZL
SuB
STA
JSR
Loa
LDa
ALCZH
SuBZ#
JMP
STa
JMP

TSI

3, TURN
P, GaKSW
0,8,84R

OTURN

Qs LAST

a,FAD

AyMPTR
1,1

1,1

19

1,0

Py HMAD

0, RAN
1,FAD

2,HMAD

?,1,SnC
n,2,8NC
NNUM

2,8uF¢
TXIT

JGET THE MORE THAN 4K INDICCATOK
118 IT SET

1YES MOVE THE BUFFERS

IND EXIT

IGET LAST PROGRAM ADDRESS
}SAVE IT AS LOW LIMIT

POET LAST MEMORY ADDRESS
ITMOVE IT DOwWN

12299 OCTAL

JLOCATIONS Y0

JPROTECY UTOS AREA

JSAVE AS UPPER LIMIT

1GET A KRANDOM NUMBER

IGET LOw LIMIT

FAND UPPER LIMIT

11S NUMBEK

JWITHIN LIMITS

IND GET A NEW NUMBER
1YES SAVE THE NEW BUFFEER

10022 FrYKL

21

CER1-3¢
©136¢
nisey
v1364
0136
[ LT
n1367
n187¢
wldz1
01372
w1373
01374
61375
w1370
013877
viaey
vlavl
n1an2
e1any
w1404
n140d
w1400
w1407
wilaiv
w1411
w1412
3 T )
w1414
01415
ni1416
w1417
©v142¢
6142}
0142
01420
w1424
01420
¢1420
w1427
143
01431
01432
01433

vP049Y
17%400
uwbadse
w2vi2ané
129092
PLEYI-V
w2el52
P4)021
wAndel
wr6122
Vwavaeh
n24233
121240
101204
12340
1714ue
176440
175522
vw54446
152527
¢ruap?
1514p0
024172
021442
125005
141801
163040
#40436
191300
124432
123009
42121
175102
156415
whdadud
1752v@
venzéy
14423
BwAN4es
192000
waze21
261502
wheal1 4

JTHIS ROUTINE GENERATES A COMMAND STACK FOR THE DESIRED
FUPLRATINN AND EXELUTES IT FOR A COMPLETE TRACK.

FOVk:

NXTC3

FLoMs

NXTGS

LuA
INC
STa
LDA
ADD
STA
Lua
STA
NOP
JSR
STA
LDA
MOVR
MOVR
AND
InC
SUBO
INCZL
STaA
suBZL
JmpP
INC
LbA
Loa
MOV
INC
ADD
STA
Movs
LLA
ADD
8TA
MUV
SuBx
JMP
MOVR
JMP

‘NSt

JmP
AOC
STA
JSR
JMP

1,9,3
398
3,DVRR
AyUNIT
1,0
@,PcoM
#,8TAD
ApaUTOL

e,NARD
B,MADL
1,8MSK
n,0

a,e

1,¢

e,e

3,3

3,3
3,6GCNT
2,2
FCCM
2,2
1,RKS
@,LSEC
1,1,8NR
2,9,S8KF

”,0
a,0aUT01
#1EXEC
PDVKRR

SPICK UP OP CUDE FOR READ/WRITE
FBUMP THE RETURN POINTER

ISAVE IT

JGET THE UNIT NUMBER

JGENERATE PARTIAL COMMAND

PSAVE TILL LATER

IGET STACK ADDRESS

VINITIALIZE THE POINTER

IWHERE ARE wE ON THE DISK
1SAVE DISK ADDRESS

JGET THE SECTOR MASK
JALLIGN THE SECTOR

JIN THE LOWER 3 BITS

JAND PULL IT OUY

JCOMPUTE A
FCONSTANT OF 2
JINITIALIZE GROUP COUNTER
JINITIALIZE COMMAND COUNTER
360 DO FIRSY COMMAND
I1BUMP THE COMMAND COUNTER
JIGET THE READ/WRITE SWITCH
IGEY THE LAST SECTOR NUMBER
118 IT SET
VYES BUMP SECTOR FOR READ
1YES BUMP SECTOLR BY 2 FOR WRI
PSAVE SECTOR NUMBER
FFORMAT SECTOR FOR COMMAND
JGET THE PARTIIAL COMMAND
JCOMPLETE THE COMMAND
JPUT IT IN THE STACK
JCHANGE CONSTANT FOR COUNT CHECK
JARE wE DONE THIS GROUP
JYES CHECK FOR DONE ALL
JRESTOORE OLD CON3YANT
100 NEXT COMMAND
JOECREMENT COUNTER=SKIP IF DONE
INOT DONE~<SET UP FUR NEXT GROUP
JUONE==GENERATE TERMINATOR
JTERMINATE THE STACK
TEXECUTE THE COMMAND STACK

JEXIT



le@23 FPYKNL

21
ve
23
wa
(o]
an
ar
b
vy
10
11
12
139
14
18
1t
17
16
19
20
21
22
23
24
25
26
27
2p
2y
RI14d
31
32
33
34

a1434
21435
v14d0
©1437
wldéy
vid4y
vi442
01443
v14a4
vi44d>
v1440

01447
¢145¢
0145}
w1452
w1453

©v146)
vi146b
21467
h1470
4147}
V1472
01473
w1474
w1475
n1470
61477
01500
[ %-T2
widee
61593
01504
155

n1de6
v1de7
widie
vi1dil

p1d12

[2%-B )
nibia
©v151d
w151e
wid17
nidew
a1521
01522
w123

5 w1524

1525
#1526
e1d27

v1530

v24172
125735
oAnns
na2ugud
©w24235
123002
va2021
wieae?
175220
15252@
wen7al

wAYBL?
222k
wARBAR
wAeAYn
veun12

54425
P4p4a2y
vaa421
wSvwazy
©20163
124m34
wPrvaw?
c2er23
w2441
176414
121401
P44l
¥wap223
©v3can?
024405
w20443
nr2405

vhnpio
wavra@
aranpe
[dd:a1d
wepdanve

v54415
102520
042223
v2el174
1innd
napdes
wan2n4d
121133
101241
1f2449
va4v204
210402
wn24u1

W0uead

NDON3

NXTK 3

DVRR1
PCOM:
GCNT3
LSECs
STAKS

TCHKS

Tex:

.

LTST
75018
7§13
Ts2:
TSR1

UNCKS

NRTNS

USAV?

Lua
MUY
JMP
LuA
Lua
ADD
514
182
MUVK

S$Ta
SuBZL
STaA
Lua
MOV
JMP
Lua
MUVZILS
MUVUR
SuBD
STA
152
JMP

4

1,RWS
1,1,8NR
NXTK

G UNIT
1,RPOP
1,0
f,0AUTOY
L>EC

3,3
suBZL 2,2
NXTC#+)

10,

3, TSR
a,7se
1,781¢
2,782
P, NCHG
a,02,82ZR
TEX

A, TSTN
1,LT8T
@,1,8ZR
”,2,5KP
UNCHK
2,TSTN
2,782
1,781
2,758
eTSK

3, usay
0,0
2,TSTN
2,N0CH
?,7,82R
NKTN
2,UNIT
2,98,8NC
f,9,S5KP
a,0
B,UNTIT
USAY
LIEYN)

IGET READ/WRITE SWITCH

118 IT SEY

INO SEY FOR MORE READS

JGET UNIT NUMBER
JGET SECTOR BREAK
JCUMPUTE COMMAND

PPUT IT IN THE STACK

JRESEYT COUNTER
JFINISH

JGET NO CHANGE SWITCH
118 1T SET

JYES GET OUT

IGET THE TEST NUMBER

1GET NUMBER OF LAST TESTY
JARE WE DONE ALL TESTS

INO=BUMP TEST NUMBER

PYES=GO CHANGE UNIT NO,

1SAVE THE TEST NO.
JRESTUKE THE AC'S

PEXIT

JSAVE RETURN POINTER

JSET TEST NO, TO 1

IGET UNITY NO,

115 IT UNIT ONE
INO=SET IT TO ONE
JYES=SET IT YO ZERO
JSET UP UNIT NO.
JBUMP THE POINTER
1EXIT

vu24 FRYRL

2
a2
ns
94
L]
a6
a7
ab
e
1e
14
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
2%
e
31
32
33
34
a5
3s
37
38
3y
4
41
42
43
44
a5
40
47
4
a4y
Se
51
52
59
54
55
56
57
S
59
8¢

p1531
#1532
w1539
V1534
21535
#1530
01537
21540
0154]
v1542
61549
Gi1dd4
v1545
p154d
w1de7
"RE-1-T']
21551
v1552
PN
41554
" %-1-1-]
‘3 8-1-1
#3557
vwibte
R %-L3}
01562
w1563
©1564
w1565
¥15606
uide7
0157
71571
61572
4157
w1b74
1575

w1576
w1577
wlbBi
vibnt
vibpe
wited
vibea
w16ed
uieee
wiee/
w161¢
vi611}
w1612
vie1s
w1614
16315

v54a517
1nesee
101540
048515
1Pr2440
Q40173
vaun202
20152
w4021
vw2u11d
vaay72
1250104
LTSS
126000
0ads5p0
12540
12579
1230060
vwapary
123mae
040470
¥we2A33
26021
125415
¥PYas5d
0140404
pRo134
665133
v24172
1254v4
PLILL]
r1udd7
on6113
A262¢2
1n10v4
venda?
e?6133

Pre121
024172
1r10u04
L Y]
n20n213
121415
ervd)2
v2u21b
141235
areals
PLLET]
2w2e2
in1e14
orNdeed
¢2ullh
ero74l

FTHIS
FEALH
INEXT

ExFCs

SNDH 3

DNEXS

wREX S

ROUTINE EXECUTES THE COMMAND STACK, CHECKS STATUS AFTER
CHECKS DATA QN PREVIUUS KEAD AFTER START OF

OPERATIUN,

READ,

$T4A
SuBZL
INCOL
STA
SuBO
STA
STa
LLA
STA
LUA
LOa
MOV
Jmp
ADC
STA
INC
INCS
ADD
STA
ADD
STA
nos
LDa
INCH
IMP
STaA
JSR
DOAS
LA
MoV
JMP
152
JSR
LDA
MOV
JMP
JSR

JSR
Lua
MOV
JrP
LOA
MOVE
JMP
LuaA
MOVZR#»
JMP
JMP
LLa
MOvse
JMP
LLa
JhP

3,XRTN
a,d

3,

@, XCNT
@,
#yLRS

B ,ESWT
2,STAD
B,AUTOY
f,BUFF
1,R«8
191,32R
3NDB
1,1
1,FRSwW
1.1

1,1

1,2
A,RB1Y
1.8
*,RB82
e,FPY
1,0AUT0Y
1,1,3NR
XCMP
2,COMB
®,RDY
1,FPY
1)RwS
1,1,82R
ONEX
FRSW
®,DCHK
P ,ESWTY
2,8,5LR
RERN

P WADN

#,SCHK
A,RwS
3,8,81R
WREX
2,C818
7,0, 9NR
SNRD
2 ,NSEC
2,0,8NR
XCMPL
SNRO
Wy,ESWY
”,0,82R
RERN
e ,BUFF
SNDB

JSAVE THE RETURN ADDRESS

JCLEAR LAST READ SWITCH

JGET THE STACK ADDRESS
JSET UP POINTER
JGET BUFFER ADDRESS

1GET RNWS

JIS IT A READ OPERATION
INO SET UP FOR MWRITE
JSET FIRST

JREAD SWITCH

JCOMPUTE 408 OCTAL

JFOR READ BUFFER COMPUTATION
JCOMPUTE ADDRESS READ BUFFER
JSAVE IT

JCOMPUTE ADDRESS READ BUFFER 2
JSAVE IT

JSEND BUFFER ADORESS TO FLOPPY
PJGET A COMMAND FROM STACK

118 THE TERMINATOR

1YES GO 70 COMPLETION

INO SAVE BUFFER ADDRESS
JCHECK OISK READY

}SEND COMMAND=SRART OPERATION
JGET THE READ/WRITE SWITCH

)18 IT A READ

no WAIT FOR COMPLEYION
JIS IV THE FIIRST READ
INO GO CHECK LAST BUFFER

160 CHECK STATUS
JCHECK RWS

IwAS IT A WRITE

JYES CONTINUE WRITE
JGET CSI SWITCH

JI8 IT SET

IND SET UP NEXT READ
JGET NUMBER OF SECTORS
JMORE THAN ONE SECTUR
INO GET OUT

$YES SET UP NEXT READ

1GEY BUFFER ADDRESS
3DU NEXT UPERATION



wues FPYRL

Y
de
ad
24
ud
ne
27
28
4y
1e
11
1z
13
14
£5
)
%4
16
19
2v
2%
22
23

716106
01017
11620
w1621l
nie22
hiv2s
ni624
vwio2o
¥16206
w1627
¥163e
01631
w1632
1633
w1634
01635

41036
Vw1637
albdy
0164}
01642
vwiody

wib4a
ni64d
wibdo
01647
61652
CRET-DY

20427
v2a427
vwa4234
122434
pen7 34
nendzy
whnl 32
uanaze
“4y234
1260pn
044173
24172
125104
0PYan2
ero11d
wn2413

we6126
014412
wape7s
LI BR3Y
GEREEE]
wee772

WAL nn
0eAMYY
PLIT T
ULEL ]
L1
A0Bene

SNRO1T

XChEL

XCMP3

EEXLT

RERN?

Ro1:
Rb23
COoMB:
FRSw3
XKTNS
XCNT?

LuA
LU
$Ta
SUB#
Jup
Lua
NP
Loa
STA
Auc
STa
Loa
MUV
Jup
JSR
Jmp

JOR
DsZ
JMpP
JSK
WKTER
JMP

SSSs3sS

?)RbB2
1,CUMB
1,RBCA
1,4,8ZR
SNDB
2,RBY
SNUR
A,RB2
9,RBCK
1,1
1,LRS
1RnS
101,82R
EEXIT
0,0CHR
OXRTN

®,VADD
XCNT

EXECe4
# . MESS

EEXIT

IGET READ BUFFER 2

JGET LAST BUFFER USED
JSAVE FOR DATA CHECKING
JWAS LAST BUFFER NO,2

INOD UsSE IT
1YES USE BUFFER nNO,1
160 DO IY

1GE] READ BUFFER TWu
ISET UP FOR CHECKING

1SET LAST READ SWITCH
JCHECK READ/WRITE SWITCH
IwAS IT A READ

N0 RETURN TO CONTROL
JCHECK LAST BUFFEK
T1EXIT

luPzs FPYRL

a1
A&
23
na
25
as
a7
as
e
le
11
12
13
14
15
10
17
18
1y
2e
21
22
23
24
25
26
27
26
29
3n
31
32
33
34
35
30
37
36
36
4p
4]
a2
40
44
4>
46
a7
a6
4y

w1652
ni6ds
01654
al68b
w1656
01657
61669
v166]

Elobe

01068
u1b64
€1665
w1666
01667
wio?¢
¢1671
wle72
wie7d
wie’Z4

wio?H

nie7e
w1677
ui7ee
wi7ey
k1702
wized
wilea
wl7@5
wy7m6
w1707
et7te
01711
w1712
1719
w1714
ai’71d

[ARAL]
01717
el/2¢
01724
w1722

0214vn
17560
nd44us
n2az2ena
12802
061133
wee133
vp24ae]

AT

154412
Juo134
b242¢va
hw202385
177000
765133
0enb133
062433
nav2ps
wpgany

OB

454421
b4 a2¢
044420
nwapae
€442
wparen
024206
176415
[}
©14443
@waer73
(LI 273!
h3agh
verdna
r244uv4
cv2dnl

“harnn
¢pvpne
wPaR Y
vonnye
AanPav

HSTF:

STPK:

RLDA

RDARS

VADD:

VRKDAZ

VEDA:

VADR?
VADa:
VAD1:
VAD1@:
VADCS

LDA
INC
STA
LDA
ADD
DOAS
JOoR
JMP

STA
JSR
LuA
Lva
AUD
DUAS
JSR
oIc
8Ta
JMP

§TaA
STA
$TA
LDA
STa
JSR
Lua
SuBR#
JMP
usz
JmpP
JSR
AUDNF

“LuaA

Lua
JmP

]
[
e
1o
@

7,8,3

3,8TPK
1,UNIT
1,0

B,FPY
o, WADN
e5TPR

3,RUAR
o ,RLY
1,UNIT
0,RPOP
(IR
1,FPY
@, WADN
2,FAY
Q,05KA
ORDAR

3,VADR
8,VADD
1,VADL
f,vAD10
®,VvADC
RDDA
1,NADD
8,1, SNR
VEDA
VADC
VRDA

# MESS

AyvhDe
1,VaD1
SVALUR

IPICK UP STEP OPCODE
JBUMP RETURN ADDRESS
1SAVE FOR RETURN
JGET UNIT NUMBER
JSET UP STEP COMMAND
JSTEP THE HEAD

JRETURN

)SAVE RETURN ADDRESS

IGET UNIT NO,

JOP CODE FOR READ PREAMBLE
JCOMPUTE COMMAND

JSEND AND EXECUTE

JBRING IN THE ADDRESS
JSAVE IT
JEXIT

PSAVE RETURN ADDRESS

J1GET DESIRED ADDRESS
10K

JEXIT



len27? FPYKL

1
2e
23
24
asy
as
a?
w8
49
1¢
11
12
13
14
15

wi72d
w1724
n1725
w1726
wl727
vi730
¥1731
01732
w1733
w1734
ARAL]
#1730
01737
w1740
vi74}
01742
©1743
01744
71745
21746
e1747
n17586
w1751
"SVA-¥]
21758
01754
01755
01750
61757
21764
#1761
01762
wl763
41764
21765
A1766
ni767
wi77v
wi771
w1772
wi77$
Gwi’774
w1/?d
w1770
01777
v2uee
veael
webk2
w2k
v2end
v2ees
v2ueb
vaue?
veriu
Vvl
Gou12

©54474
CLULER]
wanRe’?
101233
[T Yad
v1u2ad
126€v0
c44202
[ - BTD]
wn3ngd
n24223
va6123
o0l
pn3ay?
024219
oroind
ar6101
03423
©v24223
232453
132415
oreae?
n14p21
c2bdel
030233
125300
147 43¢
2Ppap2
V26443
an6104
Peb6ive
v24436
n2u207
107440
125224
200404
veb61u01
ve302
vhna2s
125223
¢cRvaud
06101
we3nagz
125223
0ev4aLd
epblet
V3046
125223
0Pnded
®wAolYl
vesn7e
125223
oRneod
ea6101
vesi1e
125223

JTHIS RUUTINE READS STATUS,SAVES IT,AND DOES A BIT 8Y BIT
JCHECK wHEN AN ERROR IS DEYECTED,

SCHK?
RDFS1

ECHR S

T8P1

WELT?

DCHL

CHKw?

SERK?Z

1LMDS

STA
DIaC
STA
MOV ZR#E
Jmp
182
ADC
STa
Jok
STATE
Lba
JoR
JSR
TRKN
LD
Jsk
JSR
SECN
LUA
Lua
SuB#
JmpP
0s2
Loa
Lua
40V$S
AND
JMP
LuA
JSR
J8R
LA
Lua
AND
MUVZR
JMP
JSR
NODAT
JMP
MUVIR
Inp
JSR
wrFLT
MOVZIR
JMP
JOR
NCHLT
MUVZR
JnP
JSR
CHX®»D
MUV LR
JmupP
JSR
SECER
MOVZR

3)SRTIN
B,FPY
”,8wRD
0,8,SNC
#SRTN
ECNT
1,1
1,ESAT
O, MESS

1,TSTN
0,PRTD
#,MESS

1, TRK
e,20CT
#,MESS

1,TSTN
2,078
1,2,8NR
TeP
AUTUL
1,0AUT0L
2,3M8K
1,1

2,1

o*2
1,0785
e,20CT
®,CRLF
$,EMSR
@,SHWRY
0,1
1,1,32R
WELT
#,MESS

EEXT
1419SNC
DCHL
#,MESS

Ls1,SNC
CrHKw
#,MESS

1,1,8NC
SERK
#,MESS

141,SNC
ICM0
0, MESS

1,148NC

1SAVE RETURN ADDRESS
IREAD THE STATUS
)SAVE IT

JANY ERROKWS

INOPE GET OUT

rYUP SET THE
JERROR SWITCH

JREPOKY THAT AN ERRUR EXISTS

I"STATUS ERWOR"
JGET THMe TEST NUMBER
JAND PRINT IT

100 RETURN/LINE FEED
IGET ERRDR MASK

JPULL OUT ERROR BITS
JARE ANY BITS SEY

1YES CHECK THEM
tTREPORY NO DATA RECIEVED

FEXIT
1S IT A WRITE FAULT

JREPORT WRITE FAULT
JIS IT A DATA CHANNEL LATE
JREPORT DATA CHANNEL LATE
JIS IT A CHECK WORD
JREPORT CHECKWORD ERROR
J1s IT A SECTOR

JREPORT SECTOR ERROR

118 17 ILLEGAL CMOD

vnes FPYKL

21
2c
23
24
CE
no
a7
26
o9
te

veels
€2¢la
€2e1d
venLe

w2017
w2ady

02021
nawee

PALL Y
(21 3YBY
wed124
ap24¢l

wpraApe
weue’r7

w1506
w1203

EexTt
SKRTINS
EMSKE

Tut
T88:

JmMP EEXT
JSR P MESS
ILCcmD

BL14 eSRTN

2
77

LTS8
RSEC

JREPORT ILLEGAL COMMAND

JOTHEKWISE CONTINUE



lunes FPYRL enor FPYRL

al A 021va aee73H Jme NTRx® JTRY STEPPING AGAIN
a2 ae
a3 JITHIS RUUTINE CUNTRULS TEST EXECTUTION, a3
34 Q4 w2105 vRupam TSTwS a
AY ©2¢29 wHadb2 TSTL: STa 3,TSTw JSAVE RETURN ADDRESS 35 w2106 wPulnd TLNIZ L]
B w2v24 021231 LLa P, LTRK IGET LAST TRK bo
A7 ©v2w2d d4gdnl S14 B,TCNT 1SEY UP CUUNTER

A8 w2020 v214va Lba By0,3 ! GET DATA INSTRUTION

28 12027 wa05ud S1a %eGEN I1SAVE IT

10 w2ude vPadb7 NEXCL: JSR TeXC JSTART TEST EXECUTIIN

11 62¢31 veedol NOP

12 62¢32 v1u219 182 TRK TBUMP THE TRK

10 w2033 vnaaz2n JSR GTas

14 02934 u14452 GNEX: nsz TCNT

15 w2635 nepapa Jmp NTRK JDO ANDTHER TRRACK

16 n2pd6 vebiz2s JSK ® L RCAL JOONEL RECALIBRATE THE DRIVE

17 02637 aivaab 182 TSTK JBUMP RETURN POINTER

16 K204y ¢A2445 JMP eTSTR JEXIT

16 w2pa] ¢n6117 NIRK? JSR e,STP ISTEP THE HEAD

2v 2442 PAvEa2 SAZ: 2 JAWAY FROM ZERO

21 #2043 pnote? JSR e ,DARD IGET DISK ADORESS

22 020644 1024282 LDA 1, TMSK JGET TRACK MASK

23 v204b fn1len MUVS [ JPUT TRACK NO, IN LOW BYTE

24 w2046 123400 AND 1,02 1PULL OJT TRACK NO,

25 w2047 2424w LDaA 1, TkK JGET TRACK EXPECTED

26 w2651 122414 Subw 1,1, 82ZR 11S IV THE RIGHT TRACK

27 w2#d1 wRualn Jmp TERK INO| REPORT ERRUR

28 02052 ¢Pn7o6 JMP NEXC JCONTINUE

2y

30

31

32 2653 54425 Gray: STa I)6Ta3R

33 h2p54 v2u21e Lua @4, TRK

34 42155 r24227 Loa 1,743 PGET THE TRACK CONSTANT

35 02¢5b 106032 Apcze @,1,84C 118 1T » 43

36 w2057 veuayy Jmp LCRL IND GU DO MORE

37 w2¢Bp vw2v2ed Lua ByUNIT JGET UNIY WNO,

36 w2661 1ws132 ALDZLAE  @&,0,82C 315 BIT SET

3y 12662 wrasia JmpP GRET JYES GET OuTv

4p w2ubd 1n1133 MOVZILS «,?,SNC JCHECK FOR UNIT ONE

41 #2064 1m2621 SUBZR f,0,5kP INOT UNIT ONE SET @

42 2065 1n124y MUVOR ?,8,SKP FUNIT ONESSET BIT ONE

43 vw2vrbo 1P1200 MUOVR FRT IRESTORE UNIT NO,.

44 2067 Ybwnauny JmP GRET 1GET QuT

45 u2u7v w4244 LLBCS LoA @pUNIT JGET UNIT #

40 vw2u71 113133 ADDZLLS  0,@,SNC JIS BIT SET

47 w2072 wvudua JHP GRET INO GET QuY

4y v2073 111192 MOVZL® 2,0n,SZC JYES wHICH UNIT

4y v2@74 (m2621 SUBZK ",0,5KP 11=CLEAR LC B}T

%9 ©2075 1p244n SuBRU n,0 19=CLEAR LC BIT

51 w2676 ¢4v2v4 GRET? STa W UNIT JSAVE UNIT NO,

52 v2¢?7 vm24p) JmP PGT4IR 160 FINLISH DYISK

53

54 421080 wP0RER GT43K: @

59

50

37

58 ¢21ey ¢P61uy Teke: JSR # . MESS JPRINT MESSAGE

59 42122 wndarze TRKER J"NO HEAD STEP"

bl v2103 063n77 HALT



ines1 FPYRL 16032 FPYKL

a1 21
a2 22
23 ¢2107 54407 TEXC: STA 3, TEXK JSAVE RETURN ADDRESS 23 PTHIS ROUTINE RECALIBRATES THWe FLOPPY, POSITIONS HEAD ON
A4 ¢2119 ¢P4a12 JoR DGEN 160 GENERATE THE DATA 34 FTRACK ova,
45 w2111 1p2uee ADC A0 JSET R/W SWITCH FOR WRITE 25
wo n2lie nawiz2 STA B,RwS ' 26 02141 ©54417 RCALZ STA 3,RRTN JSAVE RETURN ADDRESS
A7 02113 ve6120 J8R ,0VR 160 0O IT 37 02142 1p2440 Subuy 2,0
A6 02114 ¢PVLAB WRITE: 4d¢ A 02149 04p210 STa 2, TRK 1SET TRACK = @
B9 02115 210172 152 RWS 39 v2144 ¢R26134 J5k #,RDY
10 w2116 vPRPEA TEXK? L] 10 02145 260633 WOMES NIAC o,FPY
11 02117 vobl2a JSR ®,DVR 100 THE READ 11 92146 103123 ADDZL  @,8,SNC 118 HEAD MOME
12 #2120 #PGP2M ReAUl 20 12 v2147 vRudeb JInP STPZ IND SET UP TO MOVE KWEAD
13 v2121 w2775 JImp #TEXR JEXIT 13 12150 020204 LDa 2,UNIT JGET THE UNIT NO,
14 14 2151 126620 SURZR 1,8 JGENERATE UNIT MASK
1% JTHIS RUUTINE GENERATES THE DATA FOR WRITVING, 15 ¢2152 123400 AND 1,0 JMASK OUT LOW CURRENT
16 16 02153 vdp2vd STA ByUNIT [1:3 8¢
17 62122 ©54416 DGEN? $1a 3,GENR $SAVE RETURN ADDRESS 17 02154 v02404 JnP ORRTN JEXIT
18 ©2123 3126449 suBO 1,1 18 02155 6P6117 STPZ: JSR ,5TP 160 STEP HEAD
19 #2124 125740 INCS 1,1 JGENERATE CONSTANT 19 62156 e¢noeRl 5123 1
20 22125 124400 NEG 141 J1FOR BUFFER COUNTER 20 M2157 pee766 L1 HOME }60 CHECK SYATUS
21 02126 444yl STA 1,DCNT )SET UP COUNTER 21
22 w2127 620115 Lua 8, BUFF JGET ADDRESS OF BUFFER 22 #2160 vMYRBE RRINI [
23 ¢213u A46P20 STA “w,AUTO 1SET UP PUINTER 23
24 22131 vl4n20 Ds2 AuTO 24
25 22132 PRVRVD GENI 2 25
26 02133 642020 $14 ?,0AUTO IFILL THE BUFFER 26
27 ¢2134 uvlvdud 152 DCNT JBUMP THE COUNTEER 27 02161 ¥56415 wWADNS STA 3, WADNR
28 22135 een775 Jnp GEN 1D0 SOME MORE 28 02162 A4v4L5 STA @,0N0
2% 02136 ¢p2402 Jmp PGENR JUONE=EXIT 29 #2163 ¥22168 LDA 9, TCON
30 30 ©2164 cavald STA 2, TIMR
31 12137 enuaen DONTI [} 31 42165 263733 DUNE? SKPDZ  FPY
32 02147 vPRARP GENR: L] 32 ¢2166 2nE4R6 Jnp WEXIT
33 02167 w1441 082 TIMR
34 02170 0r@?7S JmP DONE
35 82171 ep6tel JSR #,MESS
36 2172 uns4e2 TouT
37 02173 cvb24eb JmP #TOER
38 42174 20493 WEXIT: (DA 2,DN®
39 02175 282401 Jmp OWADNR
4e

41 92176 ¢AUPYM WADNR: "0
42 v2177 cPore® DNOD3 ]
43 02200 wrRAUP TIMRY ']
44 Y2201 LrOs32 TOER?S R



len33 FPYRL

a1
he
23
na
a5
76
87
as

neeee
92203
e2204
02205
w2206
hz2ze7
w22t
w2211
vwaez21e
w2213
w2214
82219
02216
w2217
wae2v
02e21
w2222
w2224
n2224
62225

©2e2b
02227
¥223p
W2edl
12232
©v22dy

"2eda4
02235
w2236
02237
w2e4p
02241

w2242
082243
02244
V2245

ve2d4o
w247
w22sy
n225]
vaed2
v2253
n22d4
w22sd
[X-¥1-I)
w2257
vaese

vhd444
caunas?
nawnaqy
PLIX-FY4
VWEY633
1#1122
ViAda24
173123
LY Y]
(L 'L B BY
Y2v204
¥61133
une1383
w6u633
171122
oPR4aL3
1738123
wrpdud
u20416
wR2416

114416
wpares
pee1ol
¢n3as7
v63077
¢van761

ero101
1038M12
06u633
191142
08?76
vAn?53

(LI LI
nanepe
©eenvo
vaun3y

n54523
v2e115
WaNs516
wovnes4e
P40515
10244an
van521
wdp521
121790
444511
vwa225u6

JTHIS ROUTINE 15 USED TO LOAD HEADS,OR AS A 1@MS WALT

JAFTEK A READ STEP UPERATION,

RpY:

SETAS

REX

SETN:

NTR:

WAITS

IvAD:
STLR:
STLC:
SCON:

PTHIS RUUTTINE UDES DATA CHECKING AFTER A READ OPERATION,

DCHK 2

NXTws

ST
STA
Lua
S1a
NIAC
MOVZL
Jup
ADDZL
Jmp
Jmp
LUA
00AS
JSR
nIac
MOVZL
JmMP
ADDZL
JMP
Lpa
JmP

nsz
JHP
JSR
NOHLD
HALT
Jmp

JSR
NRDY
0lac
MOVZILSE
LIS
JmMp

NSsSas s

5,

STA
Lba
STA
Lua
ST14
Subu
STA
$Ta
INCS
ERNY
LOA

3,STLR
2,1VAD
2,800N
2,8TLC
0,FPY
a,0,S82C
NTR
@,0,SNC
SETA
REX
B,UNIT
”,FPY

O WADN
n,FPY
A,0,82C
NTR
2,0,SNC
SETN
@,1vaD
eSTLR

STLC
SETA
#,MESS

SETaA
#,MESS

2,FpPY
@¢,0,81C
WATT
SETA

3,0RTN
#,BUFF
@, PNTRY
?,RBCK
A, PNTR2
(Y]
@,DECT
@, FERR
4,0

@, WRDL

@,8PNTR}

}PSAVE RETURN ADDRESS

1GET SETTLE CUNSTANT
)SET UP COUNTER

J1GET STATUS WORD
I1READY?

INO GO wAIT

JHEAD LOADED?

INO GU LOAD HEAD
1YES EXIT

JGET THE UNIT NUMBER
JSEND Tu FLOPPY

1EXIT

JDECREMENT THE COUNTER
160 TRY AGAIN

JPRINT ERROR MESSAGE
1"ND HEAD LOADED

JCONTINUVE

IPRINT MESSAGE
JFLOPPY NOT READY

IREADY YETY

INO WAIT
JYES GO CHECK HEAD LOAD

)SAVE RETURN ADDRESS

1GET ADDRESS OF WRITE BUFFER

FSET UP PQINTER 1

PGET READ BUFFER TO EBE CHECKED

JSET UP POINTER 2

JCLEAR DATA ERROR COUNTER
JCLEAR FIRST ERROR SWITCH
JGENERATE CONSTANT FUR COUNTER

JSET UP WORD COUNTER

JGET WORD WRITTEN

R34 FPYRL

a1
22
NS
na

veesy
w26z
v2263
02¢64
2265
w2266
iy
w27
n2e7y
vaere
nee?3
¥2274
w2275
w2276
w2277
wadpn
wedel
0w23¢2
#2303
w2dea
a230d
Y2306
ua23v7
0wedly
w2411
n2s12
w231y
V2314
82313
¥23i0
w2817
w23d2v
823214
n2%22
©2323
A2324
02325
02326
wedeaz
0233y
02331
w2332
w2333
22344
v2335
¥23306
w2337
d234u
€234
vi2s42
n234y
w2344
w2d4b
©2346
w2347
w2350
w2351
w2952
02353
©2354

226506
122414
[T
126440n
046502
vivSep
vI9Sya
vidaban
4.4
«30213
151m14
orpana
B3ir2u2
15100n4
eno111
LYY AN
152p00
rSneee
n1v2ed
wapabb
V44466
"1ud67
024466
126440
125542
146432
wendps
030116
151200
151223
Veer4es
02u456
131Pv4
[ LY
102000
napas2
vodlel
0n3337
¥24115
or6104
onbia2
nab1at
2P 3265
124223
en6123
14-3%°)]
an6lut
ans2z77
G24173
125015
Gl1d4e2y
erar2
w6021
n302383
1253pp
147 aue
vddags
€24424
wroled
w24417

DNXT3

DEXT:
DERKE

PERR?S

PERRY S

Loa
SuB#
IMP
SuBo
$Ta
152
152
nsz
JnP
LDa
MOVE
Jmp
LOoA
MOy
JSR
JmP
ADC
8TA
182
STA
STA
182
LDa
SuBO
INCOL
sSuBzw
Jnp
LoA
MUVR
MOVZR
JMP
LOA
MOV
JMP
ADC
STA
JSR
BUF A
LLA
JSR

‘JSR

JSR
DATER
LDA
JSR
JSR
JSR
HEADR
Loa
MOVH
nDs2
08z
LUA
LuaA
MOVS
AND
STA
Lua
J8R
LuA

1,#PNTR2
1,8,SZR
DERR

1,1
1,#PNTR2
PNTKY
PNTR2
WRDC
NXTw
2,C81s
2,2,SIR
DEXT
2,E3wT
2,2,82R
e, CrCL
SDRTN
2,2
2,E5NT
ECNT
Q,GDAT
1,BDAT
DECT
2,DECT
1,1

14
8,1,82¢C
PERR

2, SHREG
2,2
2,2, 3NC
DNXT
8,FERR
e,a,SZR
PERKY
2,0
@,FERR
6, MESS

1,BUFF
e, Z0CT
®,CRLF
O MESS

1,78Twn
®,PKTD
#,CRLF
P MESS

1,LRS
1,1,8NR
AUTOL
AUTOL
1,0A0T0Y
2,SMSK
1,1

2,1
1,ESEC
1)GUAT
e, 20t
1,B0AT

JGET WORD READ
JOATA OK?
JBAD DATA,REPORY

JBUMP POINTER
JBUMP POINTER 2
JUONE?
100 NEXT WORD
JIGET THE CS1 SWIT(H
7118 IT SET
JYES GET ouTv
JCHECK ERROR SWITCHW
118 IT SET

160 LOOP ON ERRORS
IND ERRORS=EXITY

JSET ERROR SWITCH

1SAVE GOOD DATA
TSAVE BAD DATA
1BUMP ERROR COUNTER
IGET THE COUNTER

JGENERATE A CONSTANT OF 3
JHAVE WE HWAD THREE ERRORS
INO PRINT ERROR

JREAD THE SWITCH REGISTER
JCHECK FOR PRINT ALL ERRORS
P18 SWITCH 14 SET

GO CHECK NEXT WORD

JREPORY DATA ERROR

JGET THE TEST NUMBER
IPRINT IT

260 TO NEXT LINE

JPRINT HEADER

JGET LAST READ SWIYCH
JIS IT SET

PGET GOOD DATA WORD
JPRINT 1IT
JGET BAD DATA WORD



0035 FPYRL 1und6 FRYRL

A1 ¥2555 vvoled JSR e,20CT PPRINT 1T a1
a2 #2356 p2441t LuA 1 yPNTR2 JGET THE ADORESS IN CORE 22
A3 02357 oubiva JSR #,20CT JIPRINT IT n3 $THIS ROUTINE GENERATES RANDOM NUMBERS,
na ¥236y 24210 LLA 1, TRK IGET THE TRACK na
25 w2361 w¥6iIv4 JSR #,20CT JPRINTT 1T A5 w2877 44434 RANUS §Ta 1,4C.1
A6 wpdb2 ©w24412 Loa 1,ESEC 26 42400 wSna3a STA 2,AC.2
A7 02368 amblu4d JSR #,20CT JIPRINT IT 07 n2401 ©54434 §Ta 3,AC)
@b 02364 wrble2 JsK #,ChLF 160 TO NEXT LINE 25 082402 v24434 LDA 2, RAN
A9 V2365 WROE7Y Jmup DNXT JCONTINUE TILL DONE ALL #9 02403 24435 LOA 1+ ITRER
10 1Y 12404 125004 MOV 1,1,82R
11 V2366 vaveye PNTK1Z 2 11 »v240Y vP1492 Jnp 2,3
12 #2367 wengne PNTR2: 9 12 v24P6 125000 MOV [P}
13 02372 vedru? WROCH Ed 13 02407 »32000~ LDA 2,853
14 42371 20a000 DRTNS @ 14 1241 147407 AND 2,4
15 92372 vowawAd GDATS [-d 15 p2411 125128 MavzZiL 1e1
16 42373 LAVAWD BOAT: 2 16 #2412 ©w3va2d LuA 2,K20
17 ©¥2374 eeorPe¢@ ESECS 2 17 02413 054417 5TA 2,BITCY
18 22375 vrovee DeCT: a 16 n2414 1524¢0 suB 2,2
19 w2376 PP FERR: @ 19 w2415 176520 SUBZL 3,3
20 p2416 137400 AND 1,3
21 w2417 173m¢R ADD 3,2
22 ©w242¢ 125220 MOVZR 104
23 (2421 14441 082 BITCT
24 2422 ©ru773 JHP 3
25 ©v2423 151200 MOVR 2,2
20 ©¥2424 1M12gN MOVR e,
27 #2425 n4aayy STA a,RAN
26 w2426 V244yS LDA 1,AC,.Y
29 #2427 03Aans LDA 2,AC,2
3¢ 02430 »344u5 Lba 3)AC,.3
31 ©243) vR140Q JMP 2,3
32

33 #243¢ vpu@p® BITCT: @
3a 42433 202080 AC,1¢ 2
35 D2434 vevepn AC,2@ L4

36 22435 002290@ AC,3: °
37 2436 03IH726 RAN: 35726
38 62437 waNP2P K203 20

39 4244 2P¥0Pvd ITRER: 0



leng? FPYRL

2y
3z
Ay
24
15
o
w7
28
ay
10
11
12
13
14
15
16
17
18
19
2v
21
22
23
24
2%
26
27
28
29
du
31
kY3
33
34
35
36
37
38
3y
4y
4
4z
a3y
44
ab
av
a7

n244)
w244
n2443
w2444
vaa4d
02446
92447
¥245¢
n2451
w2452
02453
w2454
82455
¥24506
02457
v246u
w2461
02462
¥2463
w2464
#2460
¥246b
w2467
CHE YL
w2471
vea472
n2473
w2az4
02475
n2470
ve4r7
uadey
nasey
wadee
hA2ded
©2504
a25ns
¢2500
ade7
“w2diy

we2syl
02512
0213
w2bia
22515

vdadbe
V84459
vdudsn
vdaddw
151240
LT LYY
271477
wb37393
WANag6
63710
PLEYEE]
863711
cPvapa
weblol
ur33ae
LYY
760211
vARand
2606107
424232
12s4¢0
0ne1gs
boua2e
024422
vieaz?
©34423
1751¢2
p34a2e
o6r177
bungoue
02eted
vavngy
©wlduel
waze21
101414
0R0dd2
wne751
112414
wav773
neazs?

[Ad'dd'Ad
WAoo
Ll
wpARAR
“Pyrye

INTR:

UKNWN

CLRIT:

KBINP3Z

nismMiIs:

DSKC:

NDEV3

sva:
Svii
Sva:
§v3:
SAvCL:

2,8ve
1,8v1
2,8v2
3,8v3
2,2
2,5AVC
2

FPY
DSKC
ARp¢
KBInP
170
CLRTY
#,MESS

DISMIS
Tro
NISMIS
2,771
1,TMSK
1,0
PLINP?
a,8va
1,8ve
2,Sve
3,SAVC
3,3
3,53

’0

¢y ,0TAB
?,AUTOL
AUTOYL
2,0AUTOL
3,,S2R

UKNWN
n,2,82R
NDEV
DISMIS

ISAVE ACP

I1SAVE AC)

1SAVE AC2

1SAVE AC3

JGET THE CAKWRY

ISAVE IT

ITGET INTERRUPTING DEVICE COOE
'FLOPPY DONE SET

160 CHECK DEVICE CODE
JKEYBUARD DONE SET

160 GEY INPUT

JCONSOL OUTPUT DONE SET
160 CLEAR IT

IPRINY MESSAGE
JYUNKNOWN INTERRUPT!
JDISMIS THE INTERRUPT
JCLEAR TTO LONE

JDISMIS THE INTERRUPT
JGET THE CHARACTER

I1GET THE MASK

iSTRIP THE PARITY BIT
1G0 TO INPUT ROUTINE
IRESTORE AC'S AND CARRY

JTURN ON INTERRUPTS

rEXIT

IGET ADDRESS OF DEVICE TABLE
JSET UP POINTER

FINITIALIZE POINTER

IGET A DEVICE CODE

11S IT THE TERMINATOR

760 REPORT UNKNOWN INTERRUPT
118 1T A DISK DEVICE CODE

INOT THIS ONE,GO CHELK NEXT
JUISK DEVICE CODE.ODISMIS IT

1ono8 FPYRL

21
Az
b
Aa
b
a6
a7
28
Ay
16
i1
1e
13
14
15
16
17
18
19
2¢
21
22
29
24
25
26
27
28
28

0evio
wady7
wed2e
w2h21
XYY
web2ys
wed2a
nebed
aoee
w2d2’
©w2d3v
2253}
nesde
#2533
w2534
¥2535
nesde
w2537
webhay
vighay
neddg
¥eoayd
PH-LY]
0254
2546
w2b47
veddn
©255]
wadd2
©vebdy
w2554
02555
22550
w2557

(2317
#2561
02562

1714¢0
151400
v.5uaq41
24437
837376
1374¢0
57376
123400
N8vd3d
v31377
136414
122415
crpaz4
w2170
1e3112
lellud
178113
Vrna12
1r12un
162400
123414
0wnRAVe6
©v34446
163700
Wal0uvb
©34412
037776
151400
vwez24an?
142414
wea7s7
n3448%
©30483
ahlepl

wrarz?
L4441
Ll

DCHNG S

DCH, 41

bDCH, 313

DCH,22¢

DCH, 13
DuH,5:
DCH,6:

INC
InC
STa
Lua
LuA
ANV
STA
AnD
STA
LDA
SuB#
SuBw
JMF
Lba
AUDL#
MOVL
AUDL#™
JnP
HUVK
SuB
AND#
JMP
LOA
ADD
STA
LDaA
LDa
INC
LOA
SuBw
PLL
LDaA
LDA
JMP

77

«EJECT

1,3,82ZR
1,@,8NR
DCH,2
8,0,2
”,n,82C
2,8,8NC
@,0,3NC
DCH,3
2,0

3.0
1,8,8IR
OCH,3
3,0CH,6
3,0
@,8,2
3,DCH,S
3,0%2,3
2,2
@,0UCH,S
2,,5LR
DCH, 4
3,0CH,6
2,00N,5
1,2



PR39 FPYRL

a1
22
a3
nae
ab
as
LY
1]
2y
1e
11
12
13
14
15

02563
62564
vod6d
82560
a2b67
naed7v
ned7i
42572
w2573
was74
w2575
vad’e
02577
82600
vaoe!
w2002
02603
w2604
va26ed
a2606
w26e7
¢2bla
02011
02612
02612
v2b14
22645
v2016
wesy7
42620
vebel
w2622
02623
u2624
02625
62626
62027
v2630
02631
w2632
02633
42034
92635
¥2636
w2637
w264y
w264y
(LT F¥3
naeay
02044
ne6ad
hw2646

w2047
v2obbe

82651
02652

VR6107 INCH:
wrblut
0n2671
uProlus
230225
112414
LT R
152eun
CLETY]
239226 RCHK:
112414
wpeIbS
152440
850172 PATS:
on6Le)
203563
o137
20e775
va444y
asial
©eaz 33
©Ab137
2767
152520
132032
6np764
151540
151120
132433
vee760
030440
133Ppe@
021709
042136
vub141l
024235 CGENS
v2u172
1n1e14
127121
12512¢@
n44420
028421
n26421
hN4442)
vdza17
we6125
veo11d
n2ed1d
wde2ayl
w1449
4761
ve2dol

vauss7 LI0UTS
wrneé? ILOOPE

"54407 WRT:
0es122

JSR
JSR
Swap
JSR
LLA
SuB#
JmP
ApC
JmpP
Loa
SuR#e
JMP
SuBo
$74
JSR
NPASS
JSR
JMP
STh
JSR
PIRN
JSR
JMP
SUBLL
AUCZH
JMP
INCUL
MOVl
Subze
RLId
LOA
AOD
LDA
8Ta
JSR
LDA
Lba
Move
ALDZL
MOVIL
STA
Loa
LOA
STA
STA
JSR
JSR
LDa
STa
nsz
JMpP
JMP

UREQ
]

STaA
ISR

#L,ENTR
o, MESS

e, TINO
2,W
2,2,84R
RCHK
2,2
PATS
2,R
2,2,84R
INCH
2,2
2)RnS

# . MESS

#,TIND
o =3

1,IL00P
#,MESS

*,TIND
PATS
2,2
1,2,82C
PATS
2,2

2,2
1,2,8NC
PATS
2,PTAb
1,2
n,0,2
@,0,GEN
¢, 0GEN
1,RPOP
A,RNS
2,0,82R
1,1,5KP
1,1
1,WRON
2, ICRT
1,0 ,NEXC
1,I1CTP
@, NEXC
#,RCAL
0, TSTC
a,IcTP
@, ,NEXC
IL00P
CGEN
e,10U7

3, WRTR
o,DVR

1SET UP FOR ERRORS
JPRINT MESSAGE
JINTERCHANGE TEST

JGET OPERATOR RESPONSE
JIGET "w"CODE

JIS IT A Mut

INO CHECK FOR R

JYES! GENERATE A MINUS 1
71GO SELECT PATTERN
JGET “RM"CODE

118 1T

IND TRY AGAIN

JSET READ/WRITE

JPATTERN DESIRED
IGET OPERATOR INPUT
18AD INPUT
1GENERATE A |

118 NUMBER >t

JCOMPUTE A 6
118 NUMBEK < 6

INO GET NEW NUMBER
IGET PATTERN TABLE

JPUT 1T IN GENERATOR
160 GENERATE DATA

1GEYT READ PREAMBLE OPCODE

JGET READ WRITE SWITCH

118 IT READ

INO GEN WRITE OPCODE

JYES GEN, READ OPCODE

JSET UP FUNCTION

IGET RE=ENTRY INSTR,

JIGET OLD INSTR,

?SAVE OLD INSTR,

1SET LP RE-ENTRY

PKECAL THE DRIVE

$G0 EXECUTE COMMAND
JGET OLD INSTR

IRESTORE 1Y

}SAVVE RETURN ADDRESH
JCALL DRIVER

PP4e FPYRL

(3}
na
23
a4
Ab
as
a7
(1]
a9
1e
1
12
13
14
1%
16
17

#2659
©2654

02655
420650
02657
w2660

42061
62662
206y
n2664
w2665
w2666
02667
0267

veveud
nezans

wB6135
AP2P306
veiERad
crarp@

oP2601
1n24am
1e2eee
20241
24242
w2u243
w2v2a4
nevanin

wRONS

ICRT:
«NEXC:
ICTP:
WRTR?

PTAb:

JMP OWRTR

JSR O WRT
NEXC

.
SuRD
ADC
DLEN3
OGEN4
DGENS
DGENG

=
s 9

JEXIT

JALL ZERDS
IALL ONES
y125252
152525
166666
170707



le@atl FPYKRL

a1
42
28
24
ad
a6
a7
26
49
10
11
12
13
14
15
16
17
16
19
2
21
22
23
24
2%
20
27
28
29
38
31
32
33
34
3b
36
37
36
3y
av
a1
az
a3
LY
4%
46
47
48
a9
Sk

02671
827¢2
w2716
w2733
42743
ve7%2
Berel
©ve76o
62773
4deny
83¢0b6
RIS
wie24d
93637
“3uds
¥3pby
n3u’e
natte
03124
vitae
wdibo
03en2
p3gal
v3gda
03265
@3277
w3320
03338
03337
83353
03357
nw3ang
83417
03423
034206
w344y
€d444
63457
v3are
©B3ded
©ddb12
03537
03545

wa/s31t
vw53412
251042
©na2523
e3vai2
¢31e12
036463
wd2e12
w32412
v3sey2
nav5ud
vablub
052123
ws1127
0ap5nd
w4756
vaaipd
042523
©va6111
“3uebe
244510
w7195
v47111
w4751 4
©w4n504
vd7597
wa7125
©v445p4
©52502
vdnd2e
042524
044524
B20v40
042523
waz2101
042524
047516
047516
v51124
120043
¥47531
ha4s510
ws1127
neerpR

JMESSAGE BLOCK

SwAbP3 «TXY /INTERRCHANGE TEST«15><]2>

W' SELECTS wRITE ONLY<15><12>

"W" SELECTS READ ONLY «15»<12>/

PTRN3 JIXT /SELECT PATIERN «<15><12>

18 ALL (ERDS<15»<i2>

2% ALL UNES<1d»<12>»

3 125252<15>¢12>

4w 52525¢15><12>

5 56666¢<15><12>

68 70707<15><12>/

DATA? oTXT /DATA?«15><12>/

NRDY? oTXT /FLUPPY NOT READY<{d><12>/

STATE: LTXT /STATUS EKROR: TEST» /

WRFLT:  ,TXT /WRITE FAULT<15><12>/

DCHLT:  TXT /DATA CHANNEL LATE<]15><i2>/

NODAT: ,TxT /NQ OATA RECEIVED ON READ<15><12>/
CHKwWD:  ,TXT /CHECK WORD ERRUR<15»<12>/

SECER: L TXT /SECTUR ADDRESS ERROR<15><i2>/
ILCMDE L TXT /ILLEGAL COMMAND SENT<15><12>/
NAME 2 JTXT
MEMRY S oTXT
DEYCD:  ,TXT
SETSw: o TXT
LOADS «TXT

/HIGHEST MEMORY ADDRESSs/
JENTER FLOPPY DEVICE CODES <15><12>/

/LOAD SCRATCH NDISKETTESIHIT A CR<15><12>/
DATER:  ,TXT /DATA EWRUR: TEST# /

HEALR:  ,TXT /6000 BaD ADDRESS TRACK
UNKwNZ  TXT JUNKNOWN INTERRUPT <15><12>/

DNUM: oTXT /DISK® /
BUFA: o TXT /BUFFERS START AT LoOC, /
PASSNI  (TXT IPASSK ¢/

TSTU: «TXT
TOUT: o TXT /TIMEQUT ERROREIND DONE <12»<15>/
TRKNS «TXT / TRK3/

SECN: oTXT /8EC1/
ADDNF3  TXT /ADDRESS NOT FOUND<15»<12>/
TNUMS «TXT /TESTH /

/ND FLOPPY IN SYSTEM«15>¢i2>/

/NO HEAD LOADED<15><32>/

/TRACK ADDRESS EKROR<15»<12>/

NPASS: oTXT /# UF PASSES /

Dums: o TXT /7YOU BLEW IT?! LOAU SCRATCH DISKETTE UNIT ©:
HIT A KEY<1D><12>/

WRTEKRD ,1XT /WRITE ERROR<15><i2>/

«NOLOC @

NOFPYS o TXY
NOHLD:  ,TXT
TRKER:  ,TXT

/6913B=6839 FLOPPY DISK RELIABILITY: REV, @<15>«<}

/INPUT SWITCH SETTINGS: HIT @ FIRST«<ib><12>/

SECTOR <15>»<12>/

/TEST UNITS: CRsBOTH,18UNITQ,28UNIT1<12><15>/

lnP42 FPYRL
5‘
A2
LX)
na
AS
A6
a7
486
ay
te
11
12
13
14
15
16
17
16
1y
2
21
22
23
24
25

IFILENAMERTTYIO

JTELETYPE NON INTERRUPT PACKAGE
JUARRY ,ACQ,AC)1,AC2 SAVED

TUMES?H" PRINTS ASCII MESSAGLES AS SPECIFIED BY ASSEMBLER
J"CRL?F" PRINTS A CARRIAGE RETURN

T"PUC2"" PRINTS C(1) IN OCTAL

F"20C?7" PRINTS C(1) IN OCTAL, LEADING ZERDS SUPPRESSED
J"PUE?C" PRINTS C(3) IN DECIMAL, LEADING ZEROS SUFPRESSED,
1THE ABUVE THREE ARE FOLLOWED BY A TaAB

1"POC?S" PRINTS C(1) IN DECIMAL, LEADING ZEWOS SUFPRESSED,
JFOLLOWED BY THE CHARACTER STURED AT CALLING LOCATION oY,
JPROGRAM KETUKNS TO CALLING LOCATION ¢2,

JUTINRUM ACCEPTS UCTAL, AND

I"TIN?U" ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGERS
TINTO ALY FROM THE TTI, LEADING NULLS, TABS,

JANO SFACES ARE IGNORED, A 16 BIT UNSIGNED INTEGER IS
JFOKMEL, THEN NEGATED IF A MINUS SIGN IS TYPED,

JEXIT AT CALL+1 IF [NPUT ERROR WITH ACOSBAD CHARACTER,
) (NDT A LEGAL DIGIT OR TERMINATING CHARACTER)

JEXIT AT CALL®2 UPON TERMINATING CHARACTER

! wiTh ACO®8, @, 40, 12, 15, 55

J FUR NULL, SPACE, LINEFEED, CARRIAGE RETURN, COMMA
JTHE ABOVE WAIT FOR TTO DONE, THEN TTO IS CLEARED,
IRUBOUT wILL DELETE TYHE LAST DIGIT TYPED IN 'TIN?0' AND
1'TINZD!

PUCHC?T" PRINTS ASCLI CHARACTER IN C(8)RJ C(B)L MUST BE @,
JEXITS CALL +2 IF CL@)Rw@) SIMULATES TAH

JUTYPRE" PRINTS C(P)JR TO THE TYO OR LPT OR BOTH AS PER TME
1SwITCH. SELECTION REGISYER 'SwREG!,

JEXITS AT CALLe¢1, REPLACE "TYPZE"™ WITH

FINTERRUPT 'TYPZE'! ]F DESIRED,

J"TPSZP" PRINTS A SFACE AND EXITS AT CALL+) WITH ACO s 48



leuald FPYRL

a1
kYs
LK}
24
2%
L1
a7
[
ay
10
11
12
19
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

u3554
"EE-1-1.]
83456
03557
e356¢
w3d61
w3562
03563
©v3d64
03565
»3d60
©¥3567
03570
w3571
03572
©v3573
03574
w357o

0v54551
nwnaso62
¥34547
Vip546
031400
24417
velewe
125112
128701
123491
151400
124000
wnad14
0en77}
ung4v2
geadyy
04551
¢0253@

]
JMES?S ROUUTINE

!

PTHE CALLING SEWUENCE 18

'

JoR #IMES?S

PUINTER TO MESSAGE TO BE PRINTED

- .

MES?S3  STA 3,RTN?A )SAVE THE RTN ADDRESS
JSR SAV?E }JSAVE THE STATE OF MACHINE
Lua 3,RTNZA '
182 RYNZA
Loa 2,0,3 JCC2) POINTS TO MESSAGE
LOA 1,P3727 1A 8 BIT MASK

MES?MI  LUA 2,0,2 JC(2)=DATA wORD

MOVL™ 1,1, 82C
ANDS 1,8,3xP

AND 1,@,8KP JCCR)®DATA CHARACTOR RIGHT
INC 2,2 JINC TO NEXT WORD
CoM 1,4 JFLIP MASK
JSR cHC?Y JPRINT
JmP MEST?™ JANOTHER
JMP *2
PLS?T: JSR CHC?2Y
PEX?T: JSR RST?R JRESTORE THE STATE OF MACHINE

JmP ORTNTA TEXIT

lenaa FPYRL

a
ae
23
1]
25
a6
a7
a8
as

83d76
03b77
PRLLY)
23601
03602
e3ees

V3604
v3oind
03606
83607
viee
0v3oly
43612

LR
@d614
03615
¢3616
03617
©v362¢
¥3621
23622

83623
#3624
03625
03626
vie27

'Rk

eevena
¢aarun
08377
APty
PLLLIL]
wanrree

04aR7?77
1A1315
pel144l
175100
954772
23477
116415

CLILETR
Ve 4556
veadan?
004551
928513
834410
163444
wouz’4é

v4auS5a?
020757
€34755
175240
L1 AT

naery?

!
JCHC?2T KOUTINE

'
TTHE CALLING SEWUENCE 1S3
!

i LDA 2,CHARACTER TO BE PRINTED (RIGHT BYTE)
) JSR elCcHC?Y
[}
PSP 0
SPT26t @
P37e7s 377
PC171s 11
CHRZE: @
caC?ot @ JAC@ SAVE IN CHC?T ROUTINE
crC?Ts  STA ?,CAC?0 1SAVE ACP
MOVSH  #,02,3NR JRETURN 2 IF NULL
JMP 1,3
MOVL 3,3 JFOR CARRY SAVE
STA 3,CHR2E JPRINT C(@) RIGHT
LOA 3,PC12¢ JAC3 = {1
SuB# @,3,38R JSKIP IF A TAB I8 NOT TO
JBE SIMULATED
JMP CHATY
JSR TYPRE IPRINT IT
JInP crETX JEXIT
CHA?33 JSR TPS?P JPRINT A SPACE
LDA 2,CHRTZ
LDA 3,PC77 IACY » 7
AND 3,0,92R
JInp CHATY JSIMULATE A TAB WITH 1
1T0 7 SPACES
STA 2,CHRTZ
CHE?X: LDA a,CACT0 JRESTORE AC@
LUA 3,CHRTE JRESTORE CRY
MOVR 33 ’
JMP 8,3 JEXIT
PC7?: 7



lppas FPYRL

21
Lrs
23
a4
A5
Ab
a7
L)
A%
1@
11
12
13
1a
15
16
17
18
19

w3631
3632
¥3033
23634
63635
#3636
uld6d7
PRI

vw5d4474
ur4du5
w2uded
CR4536
reudy?2
vAv7 85
wade )2
BWeanLs

H

TCRL?F KDUTINE

’
7THE CALLING SEWUENCE IS:
H

i
H

CrL2F:

K127?
K157

JSR

$1a
JSK
Lua
JSR
LDA
JMP
12

15

OICRL?F

J,RINZA
SAVTE
P,K152
TYPRE
f,K127
PLs?T

JSAVE RETURN
1SAVE THE WORLD

JIPRINT CARRIAGE AND LF

150 TO WESTURE THE WORLD

le@d6 FPYRL

L3}
e
13
e
£
A0
a7
a8
A%
1
11
12
13
14
15
16
17
16
19
20
21
22
23
24
2b
26
27
28
29
36
31
32
3o
34
15
36
87
kL]
39
40
41
42
438
44
45
46
a7
48
ay
5S¢
S1
5¢
53
54
5%
56
57
586
Sy
be

w3b4a)
w3baz
3643
vitaq
wdbdad
03646
03647
n365¢
"AL1-
03652
n36548
wdeda
¢3655
udb56
0w36d7

306w
Vw366
w3db6e
13663
n3664
03665
["R1.1.7.]
"R1.1.74
w3670

n3B7
wle72

54454
aR4475
1024w
Weydpa
u54460
wnadyy
0w2u4b4
152620
734463
VBYa1s
175400
u54451
¥nadn2
v3d4a47
©21777

nwaa716
1eznan
uwApana
u54442
©@44b3
lugapne
034751
¢3n446
waulv?

121435
10142

1
FZ0C?T,

H
JTHE CALLING SEQUENCE ISt

e N me me e e M % e e Ne e e e e e we v o e e e e we

2uC?T:

POC?2T:

4 Y AR]

POC?S:

PUE?CH

PoC?2:3

POC?1:

PGC?2T,

LLA

JSR

Lua

JSR

LbA
JSk

LDA

JoR
ALPHA

STa
JSR
SuB
JMP
STa
JSR
LLaA
SUBZR
LDA

JImP

INC
STA
JSR
Lba
LuA

STA
ApC
JmP
$Ta
JoR
Sue
LDA
Loa
8Ta

INCH
INC

POC?S AND PDE?C ROUTINES,

1,0CTAL NUMBER TO BE PRINTED
(LEADINGL LEROES SUPPRESSED)

el1ziCcev

THE CALLING SEWUENCE 1S3

1,0CTAL NUMBER TO BE PRINTED
(LEADING ZEROES NOT SUPPRESSED)

eIPOC?Y

THE CALLING SEWUENCE ISt

1,DECIMAL NUMBER TO BE PRINTED
(LEADING ZEROES SUPPRESSED)

eIPDEC

THE CALLING SEWUENCE 151

1,0ECIMAL NUMBER TO BE PRINTED
(LEADING ZEROES SUPPRESSED)

eIPDC?S

WHERE ALPMA 1S THE CHARACTER PRINTED
AFTER THE DECIMAL NUMBER

3,)RINZA
SAVTE
)
ZPD2TY
JsRTNZA
SAV?E
¢,PC670
2,2
3,PCi7e
POC?1
3,3
J,RINTA
SAV?E
3,RIN2A
By=1,3

a,PSP?
0,0
POC?2
3,RTNZA
SAV?E
a,0
3,K127
2,0ET?B
PySPY%YG

Py, SNR
2,0

ISAVE THE RTN ADDRESS
1SAVE THE WORLD

’

'

JSAVE THE RTN ADODRESS
ISAVE THE WORLD

’

TPRINT C(1) IN OCTAL
1C(2)s1000002, C(3)w10

!
JUPDATE THE RTN ADDR PNTR

!

IPSAVE THE WORLD

)

JREAD THE ChARACTER YO BE
IPRINTED AFTER THE DECIMAL
INUMBER

JSAYE THE SPECIAL LHAR,
JACOS =

’

I1SAVE TmE RTN ADDRESS
ISAVE THE WORLD

'

JC(3)=12

IPRINT C(1) IN DECIMAL
JACTIVATE/DEACTIVAYE THE TAG FOR
$SPEC1AL CHARACTER

JBOTH ENTRIES PRINT NUMBER
}SKIP IF AC@ IS NOTV =)



0047 FPYRL 1e@48 FPYRL

A1 23673 044543 STa 0,2Z5U%P JTHEN TAB YO NEXT POSITION [}}

A2 ©3674 #54442 S1a 3,TmP? JSAVE AC3 22 '

43 83675 3454y DCO2TE  LULA 3,25u?P 1 ZERDS SUPPRESS STUF 33 1 SAVZE , SAVE THE WORLD ROUTINE

24 43676 1veeel DEC?T: AULC ”,n,SKP PSKIP FIRST TIME HERE PER DIGIY a4 ]

25 w3677 146490 SuB 2,1 TOIVIDE C(AC1) BY C(AC2) adb ?} THIS ROUTINE SAVES ACW,AC§,AC2 AND CRY
A6 w3700 1M1405 INC @,d,5NR ! a6 !

a7 3701 151235 MOQVZPE  2,2,8NR JFOR ZERO SUPPRESS a7

Ay w3702 03443y LOA 3,PC670 ' A8 w3737 vaa770 SAVIE: STa 2,PAC?@ ]
29 #3703 146453 SuBU# 2,1,SNC JSUBTRACT MORE? 49 ¢374¢ pa4ar7e STA 1,PAC?Y '
1@ ¢3704 v00773 JImpP 5 JYES,GO BACK te ¢3741 054770 STA 2,PAC?2 '
11 83705 ¢¥54531 STA 3,28U2P IND,SAVE ZEKO SUPPRESS FLAG 11 03742 1011ve MUVL 2,0 '
12 1C(8)=DIGLT 12 43743 044763 STA @,PCR?Y )
13 03706 163004 ADD 3,0,8ZR IMAKE ASCII 13 #3744 votaer JMP 2,3 !
14 A37@7 0n4675 JSR cHC?T JPRINT 14

15 03710 634426 LUA 3,TMP? IRESTURE AC3 19

16 63711 1m24v0 suB 0,0 ' 16 1

17 @3712 172423 SUBZ 3,2, SNC JOYVIVE C(AC2) BY C(AC3) 17 t RST?R , RESTORE THE WORLD ROUTINE
18 18 )

19 037193 0v0ov4any JMP ] JSKIP IF AC3 » AC2 19 3 THIS ROUTINE RESTURES THE ACR,ACY,AC2 AND CRY
2¢ 03714 101400 INC 2,0 JACY < AC2 20 '

21 03715 wner7s Jmp -3 )SUBTRACT MORE 21

22 w3716 111004 MOV @,2,82R JwAS 1T LAST DIGIT? 22 03745 028761 RST2R:  LDA 2,PCRTY ’
23 Q3717 0eQ756 JmP beo?T IJNO,GET NEXT DIGIT 23 w3746 101240 MQVR 2,0 )
24 03728 V34657 LOA 3,8PT76 IYES,CHECK THE SPECIAL CHAR FLAG 24 03747 020760 LA ®,PAC?Q ]
25 03721 v2466¢ LDA e,PC171 JFOLLOW THE PRINTOUT WITH 2d pv375¢ v2476n LDA 1,PAC?Y !
26 3722 175405 INC 3,3,SNR J1AB IF NOT SPCL CHAR FLAG 26 ©375) ¢lurse LDA 2,PAC?2 1]
27 03723 »w2wv653 LOA 9,P5P? JOTHERWISE FOLLOW WITH THE CHAR 27 83752 ¢eidpn JMP 2,3 1]
2 V3724 vepba’ JMP PLS2T 170 EXIT 28

29

3¢ 03725 wop0R® RTNZA: @
31 ¢3726 veaPed PCR2Y: @ JCRY SAVE LOCATION
32 ©v3727 7epepd PAC?R: o JACS SAVE LOCATION
33 23730 ¢PURLQ PAC?1t @ JAC)Y SAVE LOCATION
34 #3731 20¢0c0 PAC22: @ JAC2 SAVE LOCATION
35 #3732 peeewe CHR7Z: 0

36 93733 veva6d PL67D: 6@

37 @3734 200010 PCi170: 10

38 3735 025420 DET?B: 1v000,

39 23736 veoeer TMPZ: [



lena9 FPYKRL

a1
e
n3
ha
nd
26
a7
A6
s
10
1
12
19
14
15
1t
17
18
19
20
2
22
23
24
25
26
27
28
29
Jp
3
3z
33
34
35
36
37
38
3y
4¢
41
42
43
aa
ad
48
47
46
ay
50
51
5¢
59
54
55
50
57
58
59
6e

03753
a3754
r3755
43756
w3757
4376¢
03761
03762
w3763
v3764
83765
©¥37606

03767
0377¢
w3771
63772
w3778
83774
w3775
w3776
wd777

“apey
naunl
“wayng
waued

uderg
¢avd
wdpPo
vdoa7
vadte
naunil
nae12

way1d
g4814
naglsd
CETAY]
04p17
vépy
0de2}
nap22

135005
voedn?
126400
156422
12540
157r01
wan77s
A54501
22287592
163a¢m
¥nades
wre524

wd4ndad
n2u447
121206y
vd4vd442
175104
v5444)
#3a567
16340r@
v345b64

175404
034116
1771n
175112

(ALY '3
w111}
n6ddh1y
ennz??
vbu2i
177104
177103

L YL]
v61117
v63517
apu777
069217
034544
116043
634415

1
JTYP2E ANU 1PS?P ROUTINES,

!

JTHE CALLING SEWUENCE ISt

!

’ LDA A)CPARACTER T0O BE PRINTED (RIGHT BYTE)
} JoR OITYPZE

4
JTHE CALLING SEWUENCE 1S:
H

H JSR eITPSTP
H NURMAL RETUKN WITH ACQ = 40
H
RUB?: MUV 1,3,S8NR JCAN'T WUB=0UT IF AC1 = @
JMP TINZR IRETURN W1lTh ILLEGAL CHARACTER
Sus 1,1
suse 2,3,82C JSKIP IF AC3 IS LESS THAN AC2
INC 1,1,8KP
ADD 2,3,S5KP
JMP =3
$TA 3,FST?0 PUFST2D" IS NUN =1
LLA @,PC67@ 1ACB = 60
ADD J.0
JSR TYP?E JECHO AND DELETE THE DIGIT
JMpP TINTW
TPS?P: STa 2,TAC?0 FSAVE AC@
LDa v,PCAa%R
MOV B,73,SKP 1SKIP OVER AC@ SAVE
TYPZET STA @,TAC?70 VSAVE ACe
MOVL 3,3 }SAVE CRY AND RTN ADDR
STA 3, TYPER )TYPE THE RIGHT BYTE OF ACP
LuaA 3,P17727 JSTRIP THE PARITY BIT
AND 3,0 !
LLa 3, INT? PIF IT IS HERE DUE TO SWITCH
JSETTING ROUTINE THEN THE TYPE
J0UTS YO THE TTY WILL BE ENABLED
INC 3,3,84R 1SKIP IF INT? IS =%
Lua 3)SWREG IREAD THE SWITCHES
ADDL 3,3 )SHIFT AC3 BY 2 PLACES
MUVL® 3,3,82C I1SK1P IF TYPEOUTS AME NOT
) SUPPRESSED
JmMP PLP2?T
Tryzs DUAS 2,TT0
SKPHZ TT0
Jmp =1
N1DC T10 JCLEAR 1TU DONE FLAG

PLP?T: ADDL 3,3 JSHIFT AC3 BY 2 PLACES

ALOL 3,3,8NC I1SKIP IF THE QUTPUT IS
IREQUIRED ON THE LPI

JmP TPR2T

0OAS @,LPT JUUTPUT THE CHARACTER TU LPT

SKPHZ LPT IWAIT FOR LPT

JMP el

nNioc LPY JCLEAR THE DONE FLAG FOR LPT
TPR2T:  LDA 3,PL7727 }

ADCL 2,3,5nNC JSKIP IF IT WAS RUBOUT

LDa J,PCaz0 JACS = 4@

CAdY FPYRL

A
a2
as
A4
a5
2¢
a7
10
by
16
11
12
19
14
15
106

uén2s
w24
vdn2d
vdu?b
nag2y
wdudy
napdl
Na03e
0andy
EIY]
¥dgdd

naudo
¢vand7z

162432
¢1d?2ub
34541
116445
v54703
nreava
vdddvd
175200
€r1ape
¢Praen TAC?O:
wPuauer TYPZRI

weernn ZSUTP:
CREA47 PCATEl

SURZw
182
LuA
SuBu

3,0,82C
CHR?Z
3,PC1%5
@,3,SNR
J,CMRTZ
2, TAC?2
3, TYP2ZR
3,3

[}

ISKIP FOR NON PRINTING CHR,

JACS = 315

JSKIP IF 1T WAS NOT A "CR"
JCLEAR TME WORZ POS
JRESTORE ACe

JRESTURE CRY AND RTN ADOR

]
JRETURN



lvdbt FPYRL

21
a2
a3
24
e%
a6
w7
b
a9
10
11
12
19
14
15
16
17
18
19
20
21
22
23
24
25
26
27

napaa
©vauvay
wapd2
[ Y]
nap4da
pavdd
vwapdb

wandy
vause

04051

v4p52
0ae5y
[ZTEE)

0ap5>
24056
vaes7
napsy
6461
wapbe

V463

vdpba
X Td-1]
vdpbo
waps7
w47
0ap’y
P40

28525
¢rar 3y
B10663
€43420
152000
9287714
175620

054767
101112

124400

©34656
167040
v44654

12bdpe
151113
©02433
264665
vavéan2
©A2643

oRrveve

054641
vP4652
102000
vavl74
101120
wpealy
v54633

1
JTINT0 ANU TIN?D ROUTINES,

’
1THE CALLING SEUWUENCE IS8
1]

FRROR RETURN
NORMAL RETURN

NUTER

THE CALLING SEJUENCE ISt

EKRUR RETURN
NURMAL RETURN

- e we e tm e tm te e %a Ne Se e e e e s e e

TINTC: LDA 2,PC172
JSR TYP2E
TINZXE 1S RINZA
TIN?R: STa n,FST?D
AUC 2,2
TSI?¢ Lua ?,28U7P
INCZR 3,3
SYA 3,T5U7P
MOVL#® n,0,82C
NEG X2}
Lua 3,PAC?Y
AUD 3,1
STa 1,PACTY
sun 1,8
MOV 2,2,8NC
JMP TINEW
JSR RST?®R
LDA a,FST20
Jup PRTN?A
FST?2D: @
TOD?T: STa 3,RTNZA
JSR SAVZE
apcC 2,0
STa n,FST2D
MOVZL 2,0
JmP TINZZ
TIN?O: STA 3,RTN?A

JSR #ITINZO JACCEPT IN OCTAL

WITH BAD CHARACTER IN ACO
WITH TERMINATING
CHARACTER IN ACO
2,40,12,15,55 FOR
NULL,SPACE,L/F,C/R AND
CUMMA RESPECTIVELY,

THE NUMBER IS ACCEPTED IN ACY FROM TTI BY TIN?0 AND
BAD CHARACTER IS ANY CHARACTER THAT IS NOT A LEGAL
DIGIT OR A TERMINATING CHARACTER

JSR OITIN?0D JACCEPT IN DECIMAL
1SAME FORMAT AS TIN?Z0

J"FSTZD" 1S NON =t
FAC2 & =y

JAC3 1S 1 IF THE CHARACYER
JTYPED WAS A « AND A (00008
JIF IT WAS A »,

FSKIP IF THE PREVIDUS SIGN
IWAS A PLUS

STAKE Tw0O'!'S COMPLEMENT IF
1THE PREVIOUS SIGN WAS "="

JPAC?1 HAS THE INTERMEDIATE
IRESULT

JSKIP IF EXIYT IS REQUIRED

JRESTORE THE WORLD
IRESTORE AC@
1RETURN

PSAVE THE RTN ADOR

JSAVE THE WORLD

JACL = =1 (ENTRY FOK QDT)
$LOOK FOUR FIRSY DIGIT
JACYL » =2

JOCTAL ENTRY,SAVE RTN ADDK

b@d2 FPYRL

a1
a2
A3
A4
as
A6
a7
L1
29
1¢
11
12
13
14
15
16
17
18
1v
20
2}
22
23

nav?3
wap?a
nde7s
0au76
0av77
hwaree
wal1my
va1n2
0wa1es

vaiea
zared
nages
nage7
EERY’)
nai1t
vwalle
va11d
vay14
vaL1s
¢a116
wd1L/
4129
24121
re122
04123
04124
w4125
04126
ea127
74139
V4131
04132
24133
©va134

5 04135

©¥4136
04137
V4l 4y
va14y
c4a142
wa14d
val44
34145
V4146
V4147
©ayde
néa15]
va152

na153
v4a1d4a
©#a15%
ua156
w4157
vwaibv
nay6l
24162

va16d

anabas
182124
vpoand
454627 TIN?0D:
wnacaa
102447
120402 TINZGS
230463 TINZZ3
113000

1m244@
042731
4347872 TINZSS
175014
nea732
254617
063610 TINZw;
wew?r77
¢6u61@
WR4a655
234446
163400
110445
020632
©v34715
116414
1e1e18
oea761
034442
110405
w@a?12
175414
175235
eeazi1e
834432 TINTME
116415
vearYe2
834426
116404
cended
©Re424
w8676
¥34423 TINING
117022
156513
2np674
210666
1v24p0
210711

121120
15129
125129
167¢00
155220
175232
1p7e@n
eRa73m

WOYAuRe INTZ:

JSR
AUCZL
Jme
STA
JSR
suBL
suB
LUA
ADD

SuB0o
STA
LDA
MOVHM
JmP
5TA
SKPON
Jmp
DIAC
JSR
LDA
AND
SuBw
JMP
LOA
Subw
MOVH
JMP
LA
sus
Jmp
INCH
MOVZIRN
JIMp
LDA
SuBw
Jnp
LDA
SuB
JMP

T LDA

JmP
LDA
ALDZ
SuBL#
JMP
182
SuB
182

MOVZL
MOVZL
MOUVZL
ADD
MUVZR
MOVZ2R#&
ADD
JMP

2

SAV?E
n,0
TINTO
JyRINZA
SAV?E
@,

1,1
2,PC172
2,2

,0
0,2I8U?P
3,28U7?P
3,3,31R
TINZX
3,PAC?1
Tl

=1
2,711
TYPZE
J,PL777
3,0
@,3,3NR
RUB?
3,PCAaT0
2,3,82R
9,9,3NR
TIn?S
3,TINT2
2,3,3NR
TIN2X
3,3,8IR
3,3,3NR
1817
3,PC178
7,3, S8R
TINZC
3,PC172
2,3,382R
TINZN
Q,PC175
TINICel
3, TINTY
2,3,82C
2,3 SNC
TINZR
Z5U?P
n,0
FST?D

1,0

2,1

1,1

3.1

2,3
3,3,82C
[ IR}
TINZW

JSAVE THE WORLD

JUCTAL ENTRY SWITCH

!

JOECIMAL ENTRY,RTN SAVED
JSAVE THE WORLD

JRECIMAL ENTRY SWITCH

JAC2 IS 1@ FOR OCTAL AND 12
JFOR DECIMAL NUMBERS

JSIGN AND LEADING SPACES FLAG

15KIP FOR LEADING SPACES

PSTRIP THE PARITY BIT
1SKIP IF NOT A RUB=OUT

18PACE, OR NULL
1COMMA

JMINUS

JOR PLUS ?

JMODIFY THE SIGN

JAC3 = 18

118 IT A CARRIAGE RETURN?
11F CR THEN GO YO TINZC
JAC3 = 12

$SKIP FOR LINE FEED

1ACO = 15

$SKIP IF NOT A DIGIT
ISKIP IF DIGIT

JOUT OF LEADING SPACES
1ACO = @

JSKIP IF IT WAS FIRSY DIGIT
JFOR ODT

JACY IS SHIFTED BY 3 PLACES
38 OLD PAC?1'S « NEW DIGIY
PSKIP IF OCTAL MODE
JADU 2 OLL PAC?1'S

PTYPE OUTSS CAN BE FORCED YO



€53 FPYRL

11
ae
a0
24
a
26
a7
AL
ay

V4164
0416
vaiso
va167
“wa17u
04171

P177273
PCyz23
PCy125:
TINZ1S
TIN?2:
Cieze:

177
12
15
=-5a

14e

JTTY BY PLACING =1

1S4 FPRYRL

a1
»r2
18
26
Ad
a6
az
A6
a9
lu
11
12
13
14
1b
1t
17
16
19
20
21
2¢
23
24
25
26
27
2»
2y
3k
31
32z
33
34
35
36
37
kY]
39
40
41
42
43
44
a3
40
47
a8
a9
Se
51
V3
53
Sa
5%
56
57
58
59
1]

PFILENAME & SwWPAK

SWITChH SETTINGS

LOCATION "SWREG" 1S USED TO SELECT THE PROGRAM OPTIONS
(NOT SYSTEM CONFIGURATIUN), WHILE RUNNING UNDER DTOS,
TAIS LOCATIUN WILL BE LUADED BY THE MONITOR,

HUWEVER UNDER STAND ALONE AND PROGRAM LOAD MODES THIS
LOCATION wILL BE SET ACCORDING YO THE ANSWERS SUPPLIED
BY THE OUPERATOR, IN ANY CASE THE OPTIONS (AN BE CHANGED
Ox VERIFIED BY USING ONE OF TME COMMANDS GIVEN IN SEC,
1.2

SwITCH UPTTONS
OIFFERENT BITS AND THEIR INTERPRETATION AT LOCATION
"SWKEG" IS5 AS FULLOWS:

BIT OCTAL BINARY INERPRETATION
VALUE VALUE
1 ] LOOP ON ERROR
4p%u0 1 SKIP LOOPING ON ERROR
2 @ PRINT TO CONSOLE
2voue 1 ABORT PRINT OUY TU CONSOLE
3 ] PRINT DETAILED ERROR ON THE
SELECTED DEVICE/DEVICES
1e06a 1 ONLY X FAILURE REGUIRED
4 [} ALLOW END OF PASS PRINTY OUT
a4pud 1 SUPPRESS END OF PASS PRINT QUT
5 ] DO NOT PRINT ON THE LINE PRINTER
n20ve 1 PRINT ON THE LINE PRINTER
6 [ DU NOT MALT ON ERROR
rlaee 1 HALT ON ERROR
4 2] DO NOT PRINT PASSING OF
EACH TEST ON PRINTING DEVICE
Av4ve H PRINT PASSING OF EACH TEST

SWITCH LOMMANDS

ONCE THME PROGRAM STARTS EXECUTING THE STATE OF ANY OF
THE BITS CAn BE CHANGED BY WITTING KEYS 1 THROUGK 6, THE
PROGRAM WILL COMTINUE RUNNING AFTER UPDAYING THE OPTIONS
EACH KEY wILL CUMPLEMENT THE STATE OF THE BIT AFFILIAT=
EL WITH IT, ThUS BIT 4 CAN BE ALTERED BY WITTING KEY 4,
SETTIN OF ANY BIT OF LOCATION "SWREG™ WILL SET BIT e,
(DEFAULT MDDE IS DEFINED AS ALL BITS OF SWREG SET TO 8)
THE PRUGRAM CAN BE LOCKED INTU SWITCH MODIFICATION MODE
BY TYPING A B, IN WHICH CASE MORE THAN ONE BITS CAN BE
CHANGED BEFURE THE CUNTROL [S ALLOWED YO RETURN TO THE
MAIN PROGKAM,

OTHER COMMANDS



0e55 FPYRL
21
ae
23
"a
A5
26
a7
b
4]
1e
11
12
13
14
15
16
17
18
18
20

e e e e e we wm we e e %e %e e e e e ve e e

WCR™

av

AR

AQ

AS

A "RETUKN" CAN BE TYPED YU CONTINUE THE PROGRAM
AFTER 17S LOCKEDL IN A SWITCH MODIFICATION MODE

THIS COMMAND GIVEN AT ANY TIME WILL RESET "SWREG
YU DEFAULT MODE AND RESTART THE PROGRAM,

THIS COMMAND GIVEN AT ANY TIME WILL RESTART THE
PROGRAM, SWITCHES ARE LEFT WITH THE VALUES THEY
HAD BEFORE THE LOMMAND wWAS ISSUED,

THIS COMMAND GIVEN AT ANY TIME WILL CAUSE THE
PROGRAM CONTROL TO GO TO ODT (SEE SEC. 6)

PRINT THE SUMMARY OF ERROKS ACCUMULATED SO FAR,

THIS COMMAND GIVEN AT ANY TIME WILL PRINT THE
CURRENT OPERATING MOOES,

lenne FPYRL

21
e
a3
24
as
46
A7
]
@9
le
11
12
19
14
15
1o
17
18
19
20
21
22
23
24

04172
w4373
vaiv4

04175
w4170
wa177
w4200
P420)
naz2e02
wazung
vagea
0a2rdy
cd2ut
va2u?

a1
pa2iy
24212
w4213

L. I'IRE]
era1d6
V0lvd

054574
1761214
054572
0544066
2r4543
©napes5y4
v6u610
¥34760
163400
034760
116415

P LY Y1
8aess?
v24757
n3a752

$THIS PACKAGE 1S USED YU CHANGE THE SETTINGS OF LOCATION
J"SwWREG" UF PAGE @, THE PROGRAM CONTROL SHOULD ENTER "INP?I OR
JINP?JY WITH AC3 MAVING THE RTN ADDR, IF THE YTI INPUT IS

$ON INTERRUPT BASIS, ENTER AT MINP?I" OYMERWISE ENTER AT "INPZJ"
JTHME INPUT 18 ECHOED AFTER A "CR", IF THE COMMAND IS

JNOT A LEGAL ONE THEN THE CONTROL I RETURNED WITHOUT DOING
JANY THING, OTHERWISE ONE OF THE FOLLOWING COMMANDS IS
JEXECUTEDR

JKEYS 1=9 AND AeF ARE USEL TO COMPLEMENT THE CURRENT VALUE

$OF BITS 1=15 OF "SwREG", IF ONE OF THESE KEYS IS HIT THE
JCONRESPONDING BIT UF "SWREG" IS COMPLEMENTED AND THE COUNTROL
JIS RETURNED TO THE STAYE PROGRAM HAD BEFORE HITTING THE KEY
JTYPING OF A "@% WILL LOCK THE PROGRAM IN A SWITCH MODIFICATION
JMOUE IN wHICH CASE MORE THAN ONE BITS CAN BE CHANGED BEFORE
$THE CONTROL IS5 ALLOWED TGO RETURN TO TWE MAIN PROGRAM, HITVING
JTHE "CR" KEY WILL UNLOCK THE PROGRAM FROM YHIS MODE,

3"aD"™ THIS COMMAND GIVEN AT ANY TIME WILL RESET THE "SWREG"
770 DEFAULT MODE (ALL ZEROS) AND RESTARY THE PROGRAM AT ADD,
JSTOURED IN LOCATION “INST"

JUAR® THIS COMMANND GIVEN AT ANY TIME wWILL RESTART THE PROG,
FAT ADDRESS STORED IN LOCATION “INS?®

PUM" THIS COMMAND GIVEN AT ANY TIME WILL PRINT THE CURRENT
JOPERATING MODES,

JBEFORE THE CONTROL IS RETURNED TO THE MAIN PROGRAM BIT 9 WILL
JbE SET IF ANY OF THE OTHER BITS OF "SWREG" I8 SET, OTHERWISE
yI7 WiiLl BE CLEARED

JHOUT™ ROUTINE USES ONE LOCATION IN PAGE 8 FOR BREAK POINT,
JADDRESS OF TMIS LOCATION SHOULL BE PLACED AY "ODO?F"

¥
THE CALLING SEWQUENCE ISt

!

’

4 JSR OIINP? ,WHERE IINP? POINTS 70

' INP?1 OR INP2J

' ENTER AT INP?1 FOR INTERRUPT

i DRIVEN PROGRAMS ,0THERWISE AT INPZJ
'

IN323: "33
IN12368 136
IN1204: 104

INP?2I: STA 3, INPIR
ADCZL 3,3,8KkP
INP2J: S8TA 3, INPIR 1SAYE THE RETURN ADDRESS
STA 3,INTZE
JSR INSTY )SAVE THE 8TATUS
STA Ay INLTK PUINLZK® IS NOT e
INe?2 DIAC 2,771 JREAD THE INPUT
LUA 3, P1727 JAC3S = 177
AND 3,0 JGET RID OF THE PARITY BIT
Lua 3,PC125 TACY = 13
SuB# ”,3,SNR JSKIP IF THE CHARACTER TYPED
IAAS NOT "CR"
Jup INR?
STA 2,INS?] yJSAVE THE CHARACTER
LuA 1,Ci1072 IAC1 = 1028

LDA 3, PC172
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21
e
ws
A4
ad
At
a7
e
2%

vagy4
©wd215
w4216

©waz217
0d22¢

04221
wagze
v4223
04224
nages
w4226
©a4227
0423y
v423]
w4232
4233
04234

0423y
04236
04237
u424y
vé24)
va242
V4243
wazda

©4245
04246
04247
0425y

w4251
©naz52
04259

0va254
0a42ss
[ZV31]

04257
nazgb6y
04261
uaeb2
¥4263
naz264
©va26d

Eri-1]
na267

116414
w3475%
162453

vevasy
10700P INS?3

28752
ve612¢7
121000
vebide
©34562
162015
BRVans
¥34744
1164p4a
noudyua
054116
034541 IN673

054534
176402 INR?Z:
165000
wa6142
v84722
03116
176220
173404

172000
050116
234523
175223

néu211
17522»
175204

125004
176602
54514

v2e5e6
024506
830506
034506
n1e8507
060177
¢e25y4

oPUPNe INT2ES
WR3767 1TPS?PI

SuB#
Loa
SURU¥

Jmp
ADD

LDA
JSR
MOV
JSR
LLA
AUC#a
JMP
LUA
Sug
JMP
STA
Lua

S1a
SuB
MOV
JSR
ST
LDA
ADCZR
ANU

ADC
STa
LOa
MOVER

NIOC
MOVZR
MOVR

MUV
AuC
$Ta

LUA
Loa
LDaA
LDA
182
INTEN
Jnp

n
TPS2P

2,3,8IR
3,InN373
3,0,8NC

INL?
"I}

A, IN1236
eITYPTE
1,9
eITYPIE
3, 112721
3,2,8NR
IN6?
3,IN1704
0,3,82R
ING?
3,SwWREG
3, INS?

3, INP2ZR
3,3
3,1
SICRL?F
3,INT?
2)SWREG
3,3
3,2,82R

3,2

2,)SwREG
3,5TA?T
3,3, SNC

TT0

3,3
3,3,S¢R
1,1,8ZR
3'3
3,5TA2Y
?,INS2R
1,INS?21
2,INS72
3,IN873
STA?ZY

PINP2R

ISKIP 1IF IT IS A LINE FEED
1AC3 s 33

JOON'T SKIP IF ACY IS 33
PUR MORE

JACL = 190+ ASCII VALUE OF
ICONTROL CHARACTER

1ACo = 136
JTYPE &

JAC3 » 124
JSKIP IF IT IS NOT aR

PAC3 = 104
ISKIP IF IT WAS A aD

FLOAD "SwREG" WITH o
JAC3 s ADDRESS OF THE LOCATION
FWHERE THE PROGRAM WILL START

1AC3 = 77777
JSKIP IF THE SWITCHES ARE SET
110 ALL ZERG'S

ISKIP IF DONE BIT ON TTUQ IS TO
}PBE LEFT SET

JLOAD THE CARRY BIT AND SKIP
11F THE INTERRUPTS ARE NOT To
18E ENABLED

PSKIP IF THE INSTRUCTION BEING
JEXECUTED IS A “P"

JINTERRUPTS ARE TO BE LEFT DIS-
1ABLED

J"STAZT" 1S @ IF INTERUPTS ARE
110 BE ENABLED AND <1 OTHERWISE
JRESTURE THE ACCUMULATORS

1START EXECUTING THE USER'S
JPROGRAM

LvAbR FPYRL

21
e
as
24
ad
w6
w7
9wy
ny
ty
1
12
13

wée7v
“a271
naz27e
naz7y

naz7a

va2?s
vag?6
wagr7
va3ee
¢asny

badne
véase

wadng
24305
$a3eo
wade7
vé319
vad1y

04312
v4313
vas14
vas1d
Wa316
¢4317
0432y

44321
04322
04325
nad24d
©4325
©4326
0wds27
LRI
nas3)
was32
v83338

vwa33a
04330
©¥a336

0was37
na3ae
0aday
vadaz
na343

©43aa
va34d
nd434b
wa3ay
na3s9

¢edle?
«3a517
152622
116445

wAASK3

151221
1205206
175465
voesal
147415

wee773
1064vn

135e¢e
151225
bpaale
©2as5e3
167¢04
ban765

ars1a2
152520
anvie?
eearqo
125400
034472
166452

0a6746
151124
©wee771
ee61¢2
230116
151140
126562
en6127
wavedqe
“no738
151124

wee773
6261102
w1442

wevw6?77
14436
we3610
wAn777
wPa64n

wamd2l
va4421
e50421
1m2562
vie716

INS2S

InN273

INM?ZE

INa?3

INS2VS

JSK
Lua
SUBZR
SuB

JMP

MUVZR
SuBzL
INC
Jup
AND®™

Jmp
suR

Muv
MOVZR
JMP
LDA
ADD
JMP

JSR
SuBZL
JSR
ap
INC
LOA
SuBowm

JSR
NOVZL
Jmp
Jsk
LUA
MOVOL
SUBCL
JSR
L1

" JSR

MUVZL

JmP
JSR
182

JmP
o0s2
SKPLN
Jmp
Jrp

STaA
STa
STA
SuBCL
182

OITYPRE
J,IN6TR
2,2

2,3, SnR

IN3?

2,2,8KP
1,1

3,3, 5nR
IN32¢2
2,1,8NK

IN2?
#,1

1,3
2,2,5NR
ING?
1,INL?8
3,1,8ZR
IN27e¢

GICRL?F
2,2
eIPDC?S
1,4

3,INL1?2
3,1,82C

eITPS?P
2,2,82R
INMZ#2
OICRLTZF
2,)3AREG
2,2

1,4
#IPDC?S

eITPS?P
2,2)82R

5
PICRL2F
INL?K

INR?
INLTOK
TTI
)
Ine?

Ny INSTR
1,INS?2Y
2,In8722
2,8
INTZE

JECHO THE CHARACTER

JACS = o@

1AC2 = 100000

ISKIP IF YHE DIGIT YYPED WAS
INOT ¢

JSHIFT AC2 TO RIGHY
1ACY1 = 3

ISTAY IN LOOP UNTIL ALL BITS
JOF SWREG ARE CHECKED

IWHEN THE COUNTROL COMES HERE
JFOR THE FIRST TIME ACY = 1980

JACYL & 15
JSKIP 1F THE COMMAND WAS "M%

JTYPE A "CR™ AND HLF"
JSET AC2s
TPRINT THE CONTENTS OF aCi

JACY = 12

JSKIP IF AC{ IS GREATER OR EQUAL

170 AC3
PPRINT A SPACE
JSKIP AFTER TYPING # {3

JAC2 HAD SWITCH SETTINGS
TBRING THE CARRY BIT IN ACH
1TYPE THE CONTENTS OF ACt

JTYPE A SPACE
ISKIP AFTER YYPING ALL THE 16
I1BITS

PSKIP IF THE PROGHAM 1S LOCKED
JIN SwWITCH INPUT MODE

INEVER SKIP
IWAIT FOR OPERATOR INPUT

I1SAVE THE ACC,

JSAVE THE CARRY
1SKIP IF ODT 1S ENTERED THRU
PINTYERRUPY HANDLER
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ay
ne
@3
¢a
L]
A6
a7
26
ay
1e
11
12
13
14
15
16
17
18

vd3s1

©wa352
04359
0na354
[ZEREL]
n4a356
24357
04a36p
04361
w4362

LR

na3b64
va36d
V4366
©ad67
2437¢
vadry
©vadr2
04373
va374
64375
was7o

043?77
pe4ey
v4ae]

vdap2
¥a4ed
bdd4p4
paans
wa4ans

vaae7
vwaaly
wéat})
v4412

©63577

101141
101129
w6277
063611
1r1121
191140
240442
152002
v508601

oneling

apdeno
vAntBe
[ JJd'2.F1d
eRprvBd
eppoon
caervn
[AJ'LI'ld
177777
LA )11
npes512
(41014

176020
©54776
v24116

133414
146401
147000
244116
“Pa739

veatzt
veense
vaee12
weenys

INS7Al
INS?0:
INS?21E
INS?2:
INS?33
INPIR:
STA?Ts
INB?AL
INB21:
INS?1

INLZKS

IN3?3

112213
IN6?D2
INg?23
INI253

SKPBZ

MUVOL
MOVLL
INTUS
SKPOUN
MUVZL
MOVOL
STa
ADC
STA

o
x

S ST WE S
-

x
™
@
-
-

apt
STa
LDA

AND#
SuB
ADD
STA
JMP

121
6v
12
15

CPU

2,8,8.P
a0

TTO0
2,0,5KP

2,INT?
OICKRL?F

2,3

3,3
3y INL2K
1,SWREG

1,2,52R
2,1,5KP
2,1
1,8nREG
INa?

$SKIP IF INTERRUPTS ARE NOY
PENABLED

ISAVE THE TT10 STATUS

JFORCE THE TYPE OUTS ON
ITHE TELETYPE

JACY = =y

JLOCK IN SWITCH INPUT MODE
JREAD THE CURRRENT VALUE OF
1 "SWREG™

JTAKE XUR OF AC1 AND AC2

JSAVE THE NEW VALUE OF "SWREG"

lo@Bby FPYRL

21
ag
a3
na
L]
a6
a7
b
9
1¢
1}
12
13
14
15
16
17
18
19
2e

04413
vnaata
pa4sd
"a416
pa4a17
waagy
044y

nag22
04423
04424
w4425
w4426
04427
4430

v54445
n34deb
254406
176400
054262
w54223
on24p?

nryg144
0wedBY9
onZone
1 BT L)
wPrArpe
npaean
wearne

JFILENAMES LIAGSUP

ENTERY

ITR3
ITRCT:
+RTRNZ
SAvV2:
Savys
Save!
LOOPR?

STa
LA
ST
SuB

3,L00PR JADDRESS OF TOP OF LOOP
3,ITR JTHIS ROUTINE INITIALIZES
3,ITRCT JEACH TEST

3.3

3, ESWT

3,ECNT

#LOOPR



leasy FPYKL

a1
ng
L
ng
s
ne
a7
28
29
1
11
12
19
14
15
16
17
18
1¢
2
2]
22
23
24
25
26
27
28
29
30
31
32
33
3a
3s
36
37
38
39
4¢
41
42
43
44
4>
46
47
48
49
S
51
Sg
53

w443y
04432
74433

04434
vd43d
©v4a3b
0vaad7
vaddy
vdd4q)
w4442
0444y
vdadd
Vw44a4s
d4440
vda47
0wa45¢
0445}

vaadz
04458
n4454

¢445>
w4456
0e4as57
04469
na46]
04462
na46y
vad4b4
74465
04460
w4467
w4479
04471
w4472
04473
vdd474
vaa7hd
vwaaz7e
©a477
eade
nadey
d8dug

wadey
vadug
04575
0vase6
nadey

n54773
¢63710
b1y

ven224
110415
002451
©v20163
1rimy1a
wnare?
414701
0roase
¢34756
054756
034202
175005
0re754
034116

1771v@
175100
177102

"NA417
04?51
waa747
50745
[1A-3Y"Y]
224203
vw3A423
vRad4a
n39735
2pa426
vese127
VALP4S
w2uv736
024734
032732
17640m
¢54202
0354203
04202
175005
oger7ald
©w34116

177133
waz724
wer747
uPrdl144
02563

CYCLE:

PCENT:

NOSUM:

cycys:

ER,1:2
o INCHI

STA
SKPLZ
JSR

LDA
SuBw
JImp
LOA
MOVE
JmpP
DsZ
JupP
Lua
STa
LDa
MUV
JnP
Lua

ADDL
MOVL
ADDL

JhP
STA
5Ta
STa
JSR
LuA
LOa
JSR
LDA
JSR
JSR
le

LDA
LDa
LDA
sup
STA
STa
LLa
M0V
Jmp
LoA

ADDZL#
Jmp
JIMP
144
INCH

3, o RTRN
TTI
eIINP?

@,1
2,3,SNR
e, INnCH
PyNCHG
2,0,3ZR
eLOOUPR
ITRCT
CYCTS
3,ITR
3,ITRCT
3,ESWT
3,3,5NR
#,RTRN
3,SWREG

3.3
3,3
3,3,82C

NUSUM
#,8ave
1,SAVY
2,8Av2
PICRLIF
1,ECNT
2,ER,1
MULT
2,1TR
DIVD
#IPDC?S

2,SAvVe
1,8avy
2,5Av2
3,3
3,ESWT
3,ECNT
3,ESNT
3,3,8NR
O ,RTRN
3, SWREG

3,3,SNC
®LOOPR
0 ,RTRN

JEND OF TESY ITERATION

J1F A TTY KEY HAS BEEN HIT
JTHEN SERVICE THE RUUTINE TO
JSET THE SWITCHES

JGET "1" COUE

IWAS AN "1 TYPED

IYES! GU TO INTERCHANGE

JGET NO CHANGE SW1TCH

1158 IT SETY

JYES! REPEAT TESY

INDY 1@¢ TIMES ITERATED
JRESET ITERATION CNTR

PPLACE THE CONTENTS OF SWKREG IN
1ACS
J)IF THE PERCENT FAILURE IS

IREGUIRED THEN SKIP THE NEXT
TINSTRUCTION

JPRINT CARRIAGE

JTPRINT YALUE (EXAMPLED 89X)
JCHARACTOR
JRESTURE ACS

JSKIP IF THE PROGRAM HAS NOT
}SEEN AN ERKOR

11F THE PROWRAM CONTROL HAS CUME
JHERE DUE TO AN ERRUR THEN CHECK
J11F LOUP ON ERROR 1S REQUIRED OR
INOY

JSWITCH 1, (@) LOOP ON THE TEST
1 (1)=PROCEED YO THE MEXT TESY

leeo2 FPYKRL

[
a2
23
Baa
as
26
a7
L]
29
le
11
1e
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
286
29
3@
3
32
33
34
35
RI

wadley
vnadb1y
nad1e
vadi3
vast1s
04545
04516
was17
0ab2¢
©vdab21
pas522
04529
vab2a
raded
nad26
©wab27

04330

€453
0nabd32
24538
©4534
04535
©vwa536
04537
waday
LYLYT
04542
PLLYE

lAazauyn
54431
142432
venal1d
054426
634426
12bt2e
121100
14248412
142400
1251w
1754v4
o773
17644t
176420
cn2413

142460

[3-LTE8!
034411
125283
1n12¢y
143220
175404
vherza
1252060
@r24014
wnphe?
177762

JFILENAMERMULDIY

FTAC1 REM ACUE(ACO,AC1)/AC2

DIVIO: SUR
DIvuD: STa
Supzw
JrpP
Dlvus STa
Lba
MOUVZL
MDV,21  MOVL
SuBw
SUR
MOYL
INC
JMP
SuBu
MOV,3% SUBZ
JMP

2,0
J,yMOV,S
2,0,84C
MOV,3
JyMOV,5
3, MOV,
1.1

n,0
2,8,82C
2,0

1,1
3,3,82R
MOV,2
3,3,3%P
3,3
MDY ,.5

J(ALB,AC1)=ACL®AC2

MULT: SURC k,@

J(ACR,4C1)mACL*ACR+ACS

MULTAL STA
LUA
MDV,43  MUVK
MOVK
ALD¢R
INC
JnP
MOVCR
JMP
MOV ,5:5 @
MDV,13 =20

3,MDV,5
JsMuv,t
1,1,8NC
2,9,8KP
2,2
3,3,82R
MOV, 4
1,1
LLDIUS. ]

JDIVIDE

TMULTIPLY



le@63 FPYRL

A
e
"3
74
a5
26

wn61a1
uPb14d
0ol 46
an6147
vP61b1
vAble?2

MESSAGE=JSR @IMES?S
INPUTEJSR O11INP
GETPARBJSK #InSS
GETATMEJSK #IGLATH
SEARCH®JSK #ISRH
PCRLF8JSR #,CKLF

JYYPE FULLOWING MESSAGE IN ASCII

JGET A LINE OF INPUT

JGET HEAD=SECTen# SELT FROM INPUT LINE
JGET NAME OR # FROM INPUT LINE

?SEARCH FULLOWING TABLE FOR MATCH ON ACH
300 CARRIAGE RETURN/LINE FEED ON TTY

lonba FPYRL

AL
he
a8
na
4%
a0
a7
a8
1)
le
11
1¢
10
14

waddq
©v4ad45
nad546
04547
04550
04551
24552
04553

03149@ SRM:
v21¢ec
181005
ne1ép)
122415
en14p2
1514u?
aan?272

1SEARCH SUBROUTINE

JCALL SEARCH

ACY = NAME (3 PACKED CHAR'S)

JRETURN = NOT FOUND

JRETURN = FQUND,

LUA 2,0,3
LOA @,0,2
MOV 2,0,8NR
JMP 1,3

SUBW® 1,0,5NR
JMP 2,3

INC 2,2

JMP SKHet

AC2 = POINTER

PAC2 HAS TABLE ADDRESS

JGET WORD

¢ WORD ENDS TABLE

JRETURN, NOT FOUND

JCOMPARE

JRETURN, FOUND » AC2 ®» POINTER
JINCREMENT POINTER



1Pru65 FPYR| lhobe FPYKL
a1 ay

ag ? A A R A L R R R R R L T L L T T Y T ne JOATA SELECT

a3 H wwwwEw COMMAND STRING INTERPRETER (32223 K}

ha ] A A L T RN LR L T T T P Ty A4 #4614 vbuPeg CMD2R: ©

a5 25 4615 wrony MESSAGE

26 PGET COMMAND STRING PARAMETERS b nae1e ynhH3ya M8G43 1 =7=
7 FUNIT SELECT A7 04617 anrnang JHP €2

A8 24554 ve61e1 QUEST: MESSALE nb ©462v 054774 CMD,28 STA 3,CMD2R

A% wd555 wmM5b334 MSG4d 1 =7= 26 4621 roo1u2 PCRLF

1¢ 44556 vpuang JMP CMDSTe2 10 04622 ¢e61ut MESSAGE

11 P4557 646N 0IAC 3,771 IGET TTI CHAR 11 04623 ¢PdPv6 0ATA 1"DATAS ®
12 wdd6y n2p232 Lua @,Thsk 12 04624 veb1¢5 JSR #,TIND
13 vad6y 1774v0 AnND 7,1 IMASK OUT PARITY 18 14625 wpu77a JMP CMD2R+1
1a ©4562 112520 CMOST:  SUBZL W,2 ISEY THE CSI FLAG 14 24620 ¢3n143 LOa 2,,PTAEB
15 04563 c¢duibds S14 #,CSIF 15 ¢wd627 133vpe AuD 1,2

16 1nad64 1024un sus 2,0 JCLEAR (CR) FLAG 16 04630 vw210U9 Lua ”,0,2
17 wdb65 vndvi1s4 STA @, TERm 17 vab3)1 c42136 STa @,0,6EN
18 0d5606 v6p21n NIOC TT1 JICLEAR 1T] FLAG 16 14632 vr614) JSR ®,DGEN
19 ©vdd67 wbu233 NIOC FPY JCLEAR DISK GARBDAGE 19 vabl3s vp2?6) JMP eCMu2R JRETURN
2p nad7¢ ¢2uldk LUA A,C383 JESCAPE KEY?

21 vab7% 1n6495 SUB @,1,SNKR

22 04572 v¢auda? JMP GCS PYES

23 04573 rnbiw? PCRLF

24 p4ad74 ¢mbiey MESSAGE

25 04575 ¢r5347 M8GL7 PUUNITL M

2b 24576 wreidd InPUT JACCEPT INPUT

27 04577 eouwlbn UoP

28 wabee wnnay2 JMP CMDC

29 wabAl Qo147 GETATM

32 ed6k2 125p04 MUV 1,1,8ZR TACA3H# AC1aNAME

31 rhabey sre751 JMP QUEST INAMES NOT LEGAL

32 wvabva 24157 Lba 1,c2

33 pabe5 122432 Subsiw# 1,@,s2C

34 Q4606 vPR746 JMP QUEST JUNIT #>1

35 vabe7 1a122n MOVZR e,0

36 w4ble 1ni2ee MOVK @,

37 a6y pag204 STA @,UNIT

38 04612 Vo446 CHMDC: JSR CMD,2 PGET DATA ROUTINE

39 Y461y vRvd2y JMP GCS JCOMMAND STRING RUUTINE



le@o7 FPYRL lovos FPYwL

a1 21
az 22 tREAD CUMMAND
a3 a3
24 JGET COMMAND STRING A4 466y 1¢1P02 RE: MOV 0#,9,82C
3] 25 44661 wP@773 JMP CSEK JCR TERMINATOR JLLEGAL
A6 14634 LR61N2 GCS: PLRLF 26 04662 102440 suBu o,0
A7 nda63d hrolul MESSAGE N7 4663 vav172 57A »,RwS JSET READ/WRITE FOR READ
A8 n4b36 ©KN53AI M5G19 PRCUMMAND STRINGE " 28 V4064 »PO146 GETPAR JGET R/W PARAMETERS
29 04637 266233 NIOL FPY JICLEAK UISK A9 V466D LA446P RE,43 JSR GADLR
1¢ vab4y wPo14s INPUT JACCEPT INPUT 1 04666 v2e152 LDA a,STAD
11 vé4va) weviel CoBF JLMD STR BYTE POINTER 11 rad67 vénnzn STa @yAUTU
12 ©4642 vRvdny JMP L +} JSAME AS BEFORE 12 va467¢ #6134 JSR o,RDY
13 nabdy P2u161 Lub @,C5RP PSET FON RETURN TO BEGINNING 13 m4674 p2¢204 RE,S$3 Lua B, UNIT JGET UNIT NUMBER
14 v4b44 Va2413 STA @,PCSER®) PCSNL 14 04072 024235 LDA 1,RPOP JGET BASE OPCODE
15 vd4bdd uh3I710 GCS,13 SkPDZ TTI 15 04673 #34172 Lba 2,RuWS
16 04646 20u71t JMP CMDST=3 P INTERRUPT CMD STRING 16 4674 151014 MOV# 2,2,82R
17 #4647 #p61aY GETATM JLINCT®BYTE PDINTER 17 #4675 125120 MOVZL 1,1
16 wdbSp vpLLd] SEARCH 18 ©4670b 125120 MOVEIL 11 JGENERATE READ OPCOOE
19 04651 005315 vcy JNAME IN ACY 19 04677 123000 ALD 1,0 JGENERATE PARTIAL COMMAND
20 n4652 vQvdv?2 JMP CSER INOT FOUND 20 #4700 w2421 Lua 1,8EC JIGET SECTOR NUMBER
21 24653 wA3IpIn JMP #DCT,.1=DCT,21DISPATCH 21 wa7@1 125300 MOVS 1,1 JALLIGN IV
22 22 va7e2 123m00 ADD 1,0 JCOMPLETE COMMAND WORD
23 046854 ym61a1 CSER: MESSAGE JCOMMANU STRING EKRROR 23 04703 042020 §TA B,0AUTO TPUT IT IN STACK
24 pabd5b ved334 M5G4D ) == 24 P4704 014212 DSz sSC JDONE ALL SECTORS
25 P4656 vRe756 JMP GLS 25 na705 ©Podp? JInp RE,2 INO? DO MORE
26 04657 wRa743 CONL 26 047006 Lp2000 ADC 2,0
27 ©47¢7 40213 STA ”,CS18 JSET CSI SWITCH
28 04710 42020 STA 2,PAUTO JTERMINATE STACK
26 04711 veb126 JSR #,VADD
3¢ 04712 onoidSe JSR eIEXEC 160 DO IT
3 04713 vndded Jmp REL1
32 04714 010211 RE,2% 1582 SEC JBUMP SECTOR NUMBER
33 vd715 veu754 IMP RE,.J 1SET UP NEXY COMMAND
34 04716 v22154 RE,1: LDA 8,TERM
3b 84717 121004 MOV 9,0,8ZR
36 04720 vB24d2 JMP e, 02 1ALL DONE
37 va72) vewr24 JmP GCS,1 JGET ANODTHER COMMANO
38 04722 n04562 CMDST
3s
40 JWRITE COMMAND
41 va728 lo1eve wT2 MOV 2,@,S52C
42 vd4724 vau7 e JMP CSER JCR TERMINATOR ILLEGAL
43 ¢4725 102000 ADC 2,0
a4 w4726 vaulle STa a,Rws
4> na727 101400 INC n,0
a6 w4730 vr6146 GETPAR JIGET R/w PARAMETERS
47 w4731 w20212 LUA v, 8¢ 1GET SECTOR COUNT
4B v4732 126529 SuBiL [URY
49 Q4733 106435 SuBZw M, 1, SNR 118 17 >
S¢ w4734 900731 JMP RE .4
51 ¢4735 wn6l22 JSR ®,DVR JYESS GO DO FULL TRACK
52 v4/30 dePreqe L) JWRITE OPCODE
58 448737 wee?57 ImP RE.1 VEXIT

Sa



16069 FPYRL

a1
ag
43
24
ad
26
a7
ne
s
le
11
12
18
1a
15
16
17
18
19
2¢
21
22
23
24
25
26
27
26

nayzde
wd74ay
w4742
©az7 a3
©d4744

0a7ad
vaj/an
va747
wa75¢
0a7hy
#4752
vazsy
64754
04755
©a756
w4757
¥4760
w4761
var62
va/63
04764
w4765
nda7be
Ga7K7

477w

84771
w4772
6477
pa77a
04775
va’76
vaz77

Adeve
[3-IT3)

vbepe
uSeds
«5004

(3101
¢50@6

wavin2
Géanapp
veRdp2
RePrne
“Ra645

n54423
wre122
24232
121340
123400
040210
¥p61a4
w2421
171300
©x24211
034233
152520
125014
1464}
167006
12712¢
123009
wagave
wr2any

nrerzn

1a1042
WAL662
1p20a0
wn6146
w6134
ve6140
ane717

w6125
bAw?715

v2u74]
waunibe
bhebay

“nedny
“ou515

CsL:

CoNL e

GADULR:

ARTNS

SK1

RCL:

Lub:

WES:

LUA @,LINCT

STa @,CSNL

JMP e, e

L

GCS,1

STA 3 ARTN
JSR ®.DARD
Lua 1,TMSK
MOVS (XY

AND 1,0

ST4 @, TRK
JSR 0,674
LDa 2, TRK
MUVS n,0

Lua {sSEC
LOA AR LETY
suBZL 2,2
MUVE 1,1,82R
Sus 2,1,8KkP
AUD 31
ALDZL 1,4

ADD 1,9

STA @,NADD
JMP SAKTN

]

MUV 2,08,82C
Jmp CSER
ALC Y]
GETPAK

JSR #,RDY
JSR 8, SEEK
JImp RE,1
JSR ®,REAL
JmpP RE,1
LDA 2,CSNL
STa 2o LINCT
JmpP GCS,1
Jnp 0,41
BADI

1SET yP

FOR LOOP TO NEXT COMM WORD

JSAVE RETURN ADDRESSY
IREAD DISK ADDRESS
JLET TRACK MASK

PMASK OFF SECTOR
FSAVE THE TRACK #
ICHECK FOR > 43
JGET TRACK
JRE=ALLIGN 1T
FTGET SECTOR

TGET SECTUR MASK

11S SECTOR ZERO

JSET TO SYNC ON SECTOR
JYEST MAKE IT SEVEN
TALLIGN SECTOR
JGENERATE ADDRESS
ISAVE IT

lo7¢ Frym|

[}
3¢
43
e
ad
46
wz
A8
a9
10
11
12
13
14
15
16
17
18
19
2@
21
22
23
24
2%
26
27
28
2y
30
31
32
33
3q
35
38
37
38
39
4p
41
42
43
44
45
46
a7
as

wSun7
wh¢ 1w
(-T2 B!
056l
25013
v5u14
“5¢15
CEI Y )
@5017
(214 ]
w5021
wde22
05023
w5824
wSa2d
nbe2s
wdne7
25030
wSu31
w5n32
“5e33
w5634
1563b
5036
- Y
0S5udy
©50e1
w5042
edudy
v5va4
45045
4121 ]
wSud7
05065v
(LI
05882
w5653
¢v5054
ubess
ude56

#54447 MSS:
171133

Gl L]
wpe147
125002
nwna153
125004
erg158
24231
1P0433
0vP2153
capein
neal3y
“P6147 NUSK:
125002
w2153
125004
€n21oy
a24243
106433
“A153
$au211
oro147
¥34155
125045
HAvdna
175004
0R2153
vP0ea?
1r1ans
¢R2153
124235
106433
©r2153
vap212
rav21s
17256@ HSS,1:
¢adiha
br2dapn)
AenPrap HSSRET:

i'i'.ﬁi..'."tw"t't't""'ﬂ'titﬂ".'Qi.."""

werw

GENERAL

PURPOSE SUBROUTINES (22T T

ﬁ"'.ti"""""Qt""'t"."t.'t‘.‘t"t'.t".

JGET SECYUR=SECTOR COUNT
FSET (Clm=1 ON RETURN IF CR TERMINATOR

STA 3,HSSRET
MUYZL®E @,@,SNC
JMP NUSK
GETATM

MOV 1,1,82C
Jmp #IGIS
Muv 1,1,82ZR
JMP eIGLS
LGA 1/LTRK
SuB# @,1,SNC
JMP PIGLS
$14 @, TRK
JMP HS8S, 1
GETATHM

MoV 1,1,82C

JMP @IGCS

MUV 1,1,82ZR

JHMP @1GCS

LOA §,SM8K
SUBZH @,1,8MC
JMP #IGLS

STA m,SEC
GETATM

LbA 3,CSIH

MUY 1,1,8NR

JMP L4

MUV 3,3,8ZR

JMP @1GCS

JMP Le7

MOV €,9,8NR

JMP #IGCS

LVA 1 ,RPOP

"SUBZ# @,1,SNC

JMP #1GCS

STA »,SC

STA @ ,NSEC
SUBCL »,n

STA @,TERM

JMP BHSSRET

@

)1GEY SECTOR #
PICR ONLY?

JLETTER s RANUOM
JCHECK SECTOR LIMIT
TLIMIT EXCEEDED
IJSECTOR #

1GET # QF SECTORS
1IN COMMAND STRING?

JLETTER ?

INO

TALLOW IF NQT €8I
1csI

INO SECTOR COUNT,

FCHECK AGAINST MAX & QF SE(TORS

t1a UF SECTORS



w7y FPYRL

A1l
Ae
3
a4
a5
26
a7
A6
Ay
1¢
14
te
13
14
15
16
17
18
19
2e
23
22
23
24
25
26
27
26
29
3e
31
32
3o
34
35
30
a7
38
3y
ag
4y
42
43
a4
4%
46
47
46
4y
5¢
51
52
53
54
55
56
57

AdeS57
45060
n5061
vdu62
usvb6s
v5064
85063

LY 11
w067
wSr7e
adn71
uSu72
vS507$
05074
wse75
vdu76
w5077
wilpe
25101
vsiez2
051¢€y
5104
w5125
n5106
05107
us11¢
wd111
vd112
25113
©v53114
w511d
©5116
25117
n512e
w121
05122
wdies
e5124
0512%
©v5120
w5127
n513¢
05131
05132
05133
v5134
v5135

v24510@
191e0d
Pma41d
w2v162
v4udp2
va4592
ergan7

254474
1p24yn
vana7y
248473
vwapdza
vaQ4za
0w3Nge2
210162
15422¢
g2ieene
®w24232
101092
121300
123400
424236
122415
¢np7 51
¥24462
122415
wpa746
024221
122415
wPeaa
@244b}
125004
LULEL)
edn217
034222
162093
112832
PLLEY S
024233
123490
©24435
127129
125120
1230080
n4p43y
¥1043d
une?37

Ga,ot

GATMI

GALLS

FLINE SCAN SUBROUTINE
JBYTE PUINTER IS LINCTY

JLALL

i
!
!

Lua
MOV
JInp
LDA
STa
ST4A
JmMP

ST
SuB
STA
STA
STA
STa
LDA
152

GETAT™

RETURN » ACuh® #

M,FIKU
A,7,SNR
AL L
@,LINCT
A, SLNCT
?, SKRF
GA,1

3,GARET
)

By ANAM
24 ANUM
?)SKF
®,FIND
2,LINCT
LINCT

MOVIR 2,2

LDA
Loa
MoV

2,2,2
1,TMSK
2,0,82C

MOVS @049

AND
Loa

1,2
1,8P

SUuBN® 1,90,SNR

JmuP
Lud

Gho®
1,054

SuB# 1,0,SNK

Imp
Lua

GhA.R
1,P,C15

SUB# 1,0, SNKR

JMP
Lua
MOV
JMP
LUA
LA

ALCL® 3,0,5NC
ADCi® 9,2,51C

JmP
LOA
AND
Lra

EXIT
1,SRF
1,1,52R
Exyt
2,P,C60Q
3,C67

ASSN
1,5M8K
1,0
1, ANUM

AUDZL 1,1
MUVLL 1,1

ADD
STa
182
JMP

1,7
Py ANUM
FINU
Ga,l

AC1BNAME
(Ci=y IF Ck DELIMITER

JNC NAME UR # YET

INEMEMBER LINCT
1SET SEARCH FLAG

J(AC@)R = BYTE

1SPACE DELIMITER

JCOMMA DELIMITER

PCR DELIMITER

JSEARCH FLAG UN

INOT ®

JASSEMBLE OCTAL #

1GET MORE

loz72 FPYRL

al
"2
A3
ha
as
A6
A7
as
2y
le
11
12
18
14
15
16
17
18
19
20
23
22
23
24
2%
28
27
28
29
3o
31
32

w5136
wd137
[3-3%1"
wd1ay
15142
w5143
w5144
45140
»H146
w9147
w518
w5151
a5152

05153
w5154
©»5155
051506
w5157
25164
wS1ol

v5162
w5163
©5164
25165
n51606
65167
v517¢
05171
w5172

w4434
1238400
224423
«3re27
133404
nne7 31
12712¢
127120
12o14n
124700
042413
110416
vreree

d2uva12
0wan162
1m1021
1nipan
4204465
224423
nvedpl

viewido?
vApPRAR
P14
©Pa00e
A00RVR
"n4rLe
1760n6Q
arae54
wrpnd7

ASSNG

EXal?

ExIrT:

GARET:
ANAMS
ANUMS
SLNCTS
SRF 3
FINULS
Ci76K:
c54:
Ca7z:

Lba
AND
LOA
Lud
AND
Jme

1,087
1,4
1,ANAM
2,C176x%
1,2,82R
GA.1

ApDLL 148
ADDZL 1,1
MOvVLL 1t

ADD
STA
182
JMP

Lua
STA

MOVZ €,0,SKP

1,0
NyANAM
FIND
GA.l

@, SLNLT
@y LINCY

MOVD 8,0

LuA
LoA
Jup

sseses

8, ANUM
1, ANAM
OGARET

176009

37

JASSEMBLE NAME

13 LETTERS YET ?
3IYES, ILNORE THE REST

15 LEFT

JGET MORE

JCLEAR CARRY
JSET CANRRY



le@73 FPYKRL

21
a2
7”3
”4
2y
as
a7
28
ay
1o
11
12
13
14
15
16
17
1b
19
2¢
21
22
23
24
2%
20
27
2u
2y
3¢
31
32
33
34
35
36
37
3B
39
a¢
41
42
43
44
45
46
47
48
49
Sp
51
L¥3
53
54
55
50
57
58

w5473
¢5174
05175
05176
ad177
w5200
n52¢1
ud202
vh2ey
452¢ 4
w5205
45200
wseers
wS21w
wdel)
©vs212
w21
n5214
w5215
63216
@521/
#5220
05221
nd222
r5223
w5224
w5225
05226
@522/
¥523¢
052314
w5232
05233
©5234
05235
05230
u5e37
©vd24y
5241
vd242
25243
vh244
05245
05246
05247
w5250
03251

(545158
€234ve
vagh12
naa513
w6p21v
322513
vauS11
w6361
wew?77
6461w
vwau232
1e78um
1n6415
QRN44?
02503
170414
nOYar3
webly?
w768
265111
w3nd72
w1047y
v3a2e1
1364p5
[d'd2 -1
024232
151223
1074214
1877¢t
voreddd
vR2ioue
187nan
vddnyn
vlu4b6
vwrgdn2
erndss
175004
vee7az
“leda?
40612
v2v444
0ap162
016443
463511
wne?77
wbu21y
we2437

INPE

TIwaIT:

INP 02

InNP,12

JTELETYPE INPUT ROUTINE, NOnN INTEWRUPT
H

1caLL INPUT

i AUDK UF BYTE POINTER
1 RETURN = CR ONLY

' RETURN = NORMAL

JTINPUT 1S STORED R=L IN 7 BIT ASCI!
JINPUT IS TERMINATED BY CR, (215) IS
1STURED, LINE FEED ECMOS CRwiF

INO DATA STURED, INPUT CONTINUES,

STA 3,INPRET
LLS P,0¢,4
STA 0,BASE
STA 2,RPTk
NIOC TTI

LLA o,M115,
STA »,CHCNT
SKPUN TI11
JMP =1

DIAC 1,TTI
LUA @,TMSK
AND 9,1

SuUB® ©,1,5NR
JMP RUB

Lba 2,Cc12
Sub® 0,1,82R
JMP 3
PCRLF

JMP TTWALIY
DOAS 1,TT0
LOA 2,BPTr
ISZ BPTR

Loa 3,P,C15
SUR 1,3,8NR
JMP CRCUD
LDA 2,TMSK
MOVZR 2,2,SNC
AND @,1,SKP
ANDS ©,1,8KP
JMP ,+3

LuA 2,0,2
AUN B,1

STA §,0,2
ISZ CHCNT
JMP L2

JMP OVFL

MOV 3,3,82R
JMP TTwAlT
ISZ INPRET
PCRLF

LDA ©¥,BASE
STA a4,LINCT
I1SZ INPRET
SKkPhZ TTO
JMP ey

NIOC TTYO

JMP @INPRET

JGET bBYTE PUINTER

1wAlT FOR INPUT

JREAD INPUT CHAR

JRUB OUT

JLINE FEEU TYPED

JECHO CHAR

1CR CODE

JCR TYPED
17 BIT MASK

$STORE INTO RH

1STORE BYTE

1AC3ap IF CR TYPEUL

SALL DONE

JWAIT FOR ECHO TO
PFINISH
JCLEAR INTERRUPT

lwn/a FPYR(

21
Az
29
24
2b
26
(24
ub
29

vbdada
25253
w5254
w5255
w52%6
25257
['2-Y 1D
¢5261
S5ebe
wdeby
ub264
85265
5260
%267
0d27¢
05271
v8272

vb273
w8274
05275
w5276
05277
453

n5301
[4-R1¥]
05308
?h0n4
25345
#5306

w5307
ad%31e
5311
vbs12
¥5319
25314

020441
24457
122445
A7 es
widayd
214433
«30431
151229
w2Liree
121¢0d
wReans
024216
1074cn
ea4d429
1?13v0
we1tiy
weez1a

©26142
PLEITR
wP354
u14413
©w14413
“Rv702

w2uarb
112415
[2-I'YA Y4
w28216
1764v
¢ev717

ueiene
RaRna
A a1
L
177615
wrary2

RUB1

RUBLe

OvFL:

CkCuUDs

BASE:
INPRETS
BPTR?
CHCNT;
M1t5.2
c12:

LuA
Lua
Suk
Jmp
082
nDsz
Lua

A,M115,
1,CnCNT
1,64,8NR
TTwAIT
BFTR
CHCNT
2,BPTK

MOVIR 2,2

LUA
MoV
JMP
LuaA
AND
STA

a,0,2
@)%,y SNC
RuB1
1,P,377
4,1
1,0,2

MOVS ©,9
DUAS ¥,TT0

JMP

TIWAIT

PCRLF
MESSAGE
MSG21

nsz
Dsz
JMP

LLaA

SUB® ©,2,8NR

P
Lua
suB
JnP

s 9w

BPTR
CHENT
TTWAIT

?,BASE

INP 1
2,P.,377
3,3
INP,.O

=11b,

12

INOTHING TO RUB

1GET BYTE

ISAVE RM ONLY

JECHO LW (RUBBED DUT)
JECHO RUBBED CHAR
JLINE OVERFLOW

PUINPUT OVERFLOW"
JBACKUP BYTE POINTER

V1YES



lon75 FPYRL

21
a2
ay
24
a5
20
27
Ab
a4y
10
11
12
13
14
15
16
17
18
19
20

w5315
w5316
w5817
uss2v
wdo21
vwb32e
w5323
05324

05325
05320
05327
05330
053831
05332
95333

vad4241
057111
w40245
wdd243
w3n757
vaub22
wd4203
waunea

wP460n
wraz23
wnar7y
veEdPeR
apdRe2
PLLERT ]
@P59uS

DCT:

DCT,13

JUISK CUMMAND TABLE

m44241
457411
46245
naaz4y
230757
nwua6ee
448263
»

1IDISPATCHES

Rt
w1l
SK
RCL
LuP
csL
RES

IREAD

JWRITE

1 SEEK
PRECALIBRATE
1LOOP

JLR (LOOP RETURN)
JRESTART

1e@A76 FPYRL

21
e
ny
a4
25
1)

r5334
©5337
©5543
63954

026640
47125
©vwd7503
w4711l
waGRLY

MS5G43:
MSG173
M56193
MbdG21:

|} =2=
JIXTE |
STXT

o IXT
oTXT
«NOLOC

==

JUNITS /

/LOMMAND STRING«15><12>/
/INPUT OVERFLOW<i5»<125/
[



@77 FPYRL low78 FPYRL

21 A1 05457 wnePun LtG6GSE @ JLTOS SwITCH
w2 #5365 ¢ror12 UBUFFY  ,bLK 1@, 22 65463 4200 2} JDEVICE CUDE
28 ¢5377 wnwen6@ CBUFF:  LBLK 64 A3 5461 AnAcsd (] JCAT SWITCH
Aa #4d 05462 ¢rn20n [ PNUMBER OF PASSES
b 4d 25463 oaAvoem A JIRETURN AUDRESS
a6 A6 15464 aruinynd 2 JOWITCH REGISTER
a7 e7
e 38 «54FH 50346 DIRTS «TXTE /FPY RELY @/

r9 120131

1o 142722

11 144714

12 120242

19 paunee

14 ¥5a75 ¢ovena [

15 #5474 400202 o STRT

16 23475 vrap22 2

17 v5476 v70707 7¢707

18 5477 w7227¢v? 72707

19 e55va ¢7a7e7 7@747

20 0550y w7e707 78707

21 05592 1722n3) 142033

22 25503 ¢Aveed LAST: ]

23

24

2%

26 ¥5504 0475¢3 «TXT /COPYRIGHT (C) DGC, 1976

27 0545209

28 v44522

29 waaie?

3e ven124

31 ¥a1459

R V3 G2eesy

33 vwd35p4

3da w20ivd

35 43vadae

Jo 43347y

37 65517 0440466 ALL RIGHTS RESERVED,/

36 va6114

39 wbivde

LY 0wd3511

41 v52110

42 w2u1ed

43 vwdegbe?

4a v42543

45 vbd122

46 wd2145

47 vP¢AS6

48

49 oENU (STRT

50 WRURV=V0BNOS

**Quhuh TOTAL ENRRURS, 4unp? PASS 1| LRRORS




nY79 FPYRL
AL3? weB214
AC,1 Qu2433
AC,2 202434
AC,3 RPg2435
AUDNF pL3a420
ALLT Qo624
ANAM  Pp5163
ANUM 225164
ARTN  Du4a/70@
ASSN  2p5136
AUTO @olw2e
AUTOS dena21
AUTO2 @wvowv22
BAD] @¢@51d
BASE Pa53e7
BUDAT Q02378
BrUL Rui124
BITCY @22432
BNFL  Q2@1117
BrTR 285311
BUFA 0223337
BUFF wpl1ild
BUN 2un582
Ci070 @Gu4i171
Cc12 245314
Ci176Kk Pu517¢
ce 2ue157
c33 [L1:5%-1)
cy7 an5472
C54 Qud17}
c67 age2e
CAC?0 20d0R3
CBUFF @05377
CGEN Qw2620
CHAZ3 203016
CHCNT Pe5312
CHC?T @u36n4
CHE?X ©edb24
CHKw ®p2002
CHKWD ©8A3076
CRRZE 23602
CHR?Z 2#3732
CLRTY Qu2461
CMD2R pudbid
CHMDC  @e4bt2
CMDST ©duv4db2
CHD,.,2 PR462v
CMSK  ui26/
CNTR  P31260
CuMB Po1646
CONG Puv@o5>
CRCK @ra@526
CKCUD 05301
CkL7F @u303d}
CSHF eemis)

9/29
36785
36700
36/27
26740
13/04
71/22
71/2%
69711
71748

ss08
08/11

8/29
22/3%
34/5%

8/10
12/01
73/14
34/24
17/21
36/17
17718
73/15
34/38

8s27
24/59
12/28
S3/s@7
73/26
72/0%

9/01

8/60
72/02
71735

9/35
44/15

9/ns
39737
44/2%
73/18
43/22
a4s27
27749
27/5%
44/14
a4/2y
37713
66/04
65/28

8748
65738
17749
17/29
24/32
13723
12/07
73736

8/16

9/23

36/28
36/29
36/3¢
41748
13/12
72/04
71751
69/29
72/02
17/15
68/23
11/41%
22/44
Ja/52
13719
12/04
73752
34/60
17729
36/23
17/22
73732
41/34
13747
/2
12738
56/59
74/39
72/30
bd/32
65/20
r72/32
72/31%
717435
44717
77703
39/852
44/28
73745
43/25
44/35
27/%2
41722
44/21
44/34
37/17
66/08
65/38
65/10
e6/08
18/,03
17732
25/02
13729
12710
74/27
a5/
67/11

36/34
36/3%
36/36

72/12
71/3%
69/31

17/16
08/28
11742
23/w7
34753
13/2¢
12/12
r4/27
35/16

36/33
73733

14/09
33734

44/35

44/32
74/03
a4/17

44/306
47/35

66/13
65/14
19/37
17743

25/29
13737

67/13

7272y
72720
17718
12/08
24/15
37,32
13724

12/14
74734

74/086

17/14
34/39

74/07
47/14

59/02
66/19

67/16

19/18

72/25
72/28

31723
12745

24/29
37/38

69/52

74/08

19703

74/24

5@/85

68/38

19736

31/24
12/17

27/27
37734

74/23
21/2%

74/37

31726

2/11
2'/28

74736
24/16

#eBu FPYRL

CHER
CSIF
CoIs
csL
CONL
CYCLE
CYcTs
DATA
DATAS
DATA4
DATAS
DATAG
DATER
DCENT
DCUHK
DCHL
OCHLY
DCHNG
DCH,1
DCH,2
OCH,3
OLH,4
DCH,S
DLH,.6
DCNT
oLa?T
DCSw
ocT
DCTM
0CT,!
DECT
OEC?T
DERK
0ET?B
DEVC
DEVCD
DEXT
DLEN
DIRT
DISML
D1vD
DIVDO
oIvio
ONP
DNEX
ONUM
ONXT
noIT
JUNE
DosT
00STY
DRTN
DSKA
0SKC
DTAB
DUMB
DVRP
DVRR

204654
nAan155
fug213
Bna74¢
wod743
204431
e04a477
evdvae
eug24l
Nud242
rpR2ad
aue244
Pu3265
?ei1273
Ry2246
01776
Be304e
np2ote
Pe2564
PY2556
P@2551
PRR533
Ag2561
ea2562
Q2137
V3675
epe167
An5315
@va635
925325
82375
33676
eg23el
003735
Quvn23¢
an32e2
[ LRI
ro2122
05465
@n2467
Puddb14
voabty
2n451y
pn2477
erLo7s
203333
er2264
hul1224
BA21EDS
20813249
PU13tL7
Pa2371
oS
Pu2477
eee24b
LR LS P
ru1134
av1447

67/14
8/%59
9728

69/03

67/26
8/23

61/12

417186
9750
9/51
9752
/53

34743

19/31
8/25

27745

27751
B/38

38/04

38/13

38/18

38/14

38/03

Jase9

31/21

47/03
/09

67/19

13721

67/21

33756

47/904

34703

46755
9/4y

12702

34/12
8747
8/74

37716

61/33

62/907

62/06

J2/28

24/37

15741

34/04

197814

32/31)

20/21%

28/16

33/5@
9/22

37/09
8s17

14747

17725

227206

67/2¢
65715
12/20
75719
09/04
61/2}
61/42
66/11
15/84
15/25
15/86
15/07
417308
19741
33730
27/48
41/20
38/01
387306
38733
38s22
38/34
38/26
38/23
3ise7
47/23
12718
67/21
19741
75/14
34/2¢

34717
47738
13728
48/27
J4/16
d1/04
78/08
37/18
62/10

32/38
2a/4d
41/33
34/31

32/34
20/24
20/2¢
da/1s
26/22
37731

9/5%
41/46
177314
22746

67/23
78732
1274

69/06

3s/28

38/29
38/32
31731

13721
75/83

J4/23

13731

31717
37/23

32742

35/09

35/14

23715

68/05
24749

69746

38/33
38/38

35718

13742

37/ 48

68/42

d4/10

38/37

69/35

68/27



NeBl FPYRL HoB2 FPYR

ECHR 001726 27/¢8 16ATM voe147 8/53  63/0a
ECNT  eueznrs 9/2¢ 1274y 27/10 34719 6a/16  61/29 o1/41 IGCS «uRibs 8/57 70/14 73/16  78/19 70/24 70,26 70/29
EEXLT 2p1e3s 25/14 25/16  25/24 70756 72/39  70/42
EEXT #0201 27/43 28/01 28/04 INSS vuelas 8/52 63/23
EGGS  ¢umuds 8/12 IINP  2ve1dad 8/%1 63/02
EMEM  24047> 11/21 11727 TINP? #0190 8720 12/54 37/22 61/83
EMSK 202029 27/36  28/08 ILCMD Pe3i24a 28/043  41/24
ENINT pan24y 9/49 ILOOP 202650 39/20 39/51 39/56
ENTER @044ty B/21 62/085 ING?  puazes 96/51 58/52
ER.1 Qpaduo b1/3@ 61/52 INI? Quazg7a 57/45 58/01
ESEC my2374 34/57 3s/a6  35/t17 INLZQ @uay74 56/43  57/15
ESWT  pem2e2 9/19 12/48 24713 24740 24/56  27/12  34/13 IN172 mpaay) 58/29  539/40
34/18  62/89  61/15 61749 s1/42 IN123 Pud17s 56/42  d7/08
EXEC w1531 8/54  24/07  25/2% IN1?5 ngaedye 58/28  59/s4)
EXIT rud156 71/4¢ 72/19 IN2? 2pae7y 58/00  %8/14  58/22
Ex,1 005153 71748 J2/16 IN3?  P04d77 58/26  58/11 59/27
FAD  ¢u1357 21/08 21716 21726 IN3?3 euay7e2 56/41 57/82
FCOM @riata 22/24  22/3 ING? 6043306 57/17 58/18 58740 59/35
FONC  Ruo70v 13/57 13/6@ INS?  mue22y S§7/e6
FOON  @pa7a7 13/58 14/04 IN6? @04234 57/14 57/19
FUVR Puiadsy 8/30  22/04 IN6?¢ Po4d4le 58/02  59/39
FERR 902370 33/57 34732  34/36 35/19 INB?A Ppa373 59/22
FIND Pu5167 71710 71728 71/%56 72713 72/29 INB?]I Pgas74 59/23
FRSW Qua164/ 24/21 24/38  25/30 INCH pu256y 14733 39/02 39/13 61/53
FST?D 0u4p63 49/23  51/3¢  51/49  51/52 51,37 52749 INIT #4045y 9/18 11/07
GAKSW Yum17y 9/11 11734 21/@3 INLZK Pua376 96/50  58/46  H8/49 59,25 59,28
GADDR pu474s 68/09  69/11 INM?  Pua3t2 58/24  58/34
GARET @y5162 71/1¢ 72/22 72/24 INP eu517s 8/51 73712
GATM @u5v66 8/53 71718 INPRE 205319 73712  73/5¢  73/%4 73758  74/35
GA,0 45087 71/12 71734 71/37 INPUT Pg614% 63/82 65726  67/1w
GA,1 Qu5¢74 71/12  71/16 71/24 71757 72707 72714 INP,2 205225 73/38 74/32
GLNT Pu145}y 22/22  z22/41 23717 INP,1 QU5242 73/514 74/29
GLS  ®u4b3a 8/57 65/22 63/39 67/86 67/25 INP?I pudy?s 56/45
GCS,1 vo4ab64s 13736 67/15  &68/37 69/07 69/48 INPRJ PU4L77 8/22 56747
GDAT @au2s72 34/20 34758  35/15 INP2R Puas7y 56/45 56/47 §7/21 87/52  59/20
GEN  »82132 8/44 29/09  31/25 31/28 INRZ  pnag3s 56/5/ 57,22  58/48
GENR  @u2i4p 31717 3172y 31/32 INS?  @va37s 57/19  59/24
GETAT nu6147 63/04  ©5/29  67/17 78712 7a/22 7@/381 INS?0 Pnadss 57/45 58/55 59/1e
GETPA 006146 63/03 68/08 68/46  69/37 INS?1 Pu4ds6e 57742 58/56  59/17
GNEX pu2n34 29/14 INS?2 P04367 b7/48  58/57 69/18
GOOD w@opr2/ 13739 14715 14720 INS?3 P0d370p 56/54 b7/4%  39/19
GUTS @eu1idb 17/35 1774} INS?A 204364 59/15
GHET @u2n76 29/39  29/44  29/47  29/51 INS2V Quadaa 56/4%  58/5%
GT43 ne2ns5y 8/50  29/13  29/32 INTR  Pu244y 8/@8%  37/0¢
GT43R Py210u 29/32  29/8¢  29/%4 INT? 244163 49/37 82/60  57/25 59/11%
HEADR 023277 34748 41/31 INT2E ¢va266 56/48  57/56 . 58/%y
HMAD  pola6e 21714 21717 21727 IPDC? Mge127 8/37  B5B/26  58/39 61/34
HOME  2u214> 32710 32/2¢ ISRH 910151 8/5%  63/05
H8S  muSen7 8/52  79/09 1TPS? Pua267 57/57 58/32 53/41
HOSKE Pusn%e 70/09  70/47 70/48 IIR  0gaa2e 6a/06  67A/13  61/13  61/s32
H85,1 An5e53 70/24 70/45 ITRCT w4423 6a/07 bA/14  B1/11L 61/14
HSTP eul652 8/29  25/p2 ITRER po2440 36/0% 36/39
1 PAR224 §/37 61/85 ITYP? noeine 8/1¢ 57/@8  57/41 58/81
112?21 wodan7 57712 59/38 IVAL  nu2242 33/0¢ 33728 3dsa2
ICMU 222612 27/57 27/6¢ K127 ©93637 45/14 45/16 45/54
ICRT Qw2655 39/43  a0/04a K157 @Zw364u 45/1¢ 45717
ICTP  ¢e2657 39745  39/49  an/06 K20 Pp2ad7 36/1¢ 36/35

IEXEC poe1sw 8/%54 22/45 68/30 Ka 7n0237 848 11/30




7083 FPYRL
XBINP Py2463
KEY ?uR245
LAST @us55a3
LCBC @u24a7¢
LINCT aunise
LOAD @v3244
LOOPR @pdaldv
LRS 200173
LSEC euvi452
LTRK ¢ep231
LTST oQuises
LuP 025002
M115, BO531Y
MDV,1 Pu4543
MDV,2 @d4dy7
MDV,3 204526
MDV,4 B04533
MDV,3 @Q4ad42
MEMRY D@3166
MESSA Pu6lal
MES?M @p3bb6e
MES?S @vdd54
MUVM  @V1336
MPTR PoR172
MSG17 P©5337
MSG19 Mu5343
M8621 0@5354
MSG43 Bu5334
MTRK Qul271
MULT @0a4530
MULTA PR4531
NADD ppe2p6
NAME @np3142
NCHG Q00163
NCOD 0@v@a517
NUEY @ru2bde2
NDON @u1434
NEWN Pp1157
NENT 001141
NEXC Q082430
NNUM  2R1346
NUCH Qu@174
NODAT B8366¢
NOFPY @@3444
NOHLD @23457
NOSK P@Su24
NUSUM @24474
NPASS Q03Sa3
NRDY @uvdei2
NRTN @9@1526
NSEC w@ueels
NTR PuR234
NTRK @ny2u4i
NXTC @ataes

NXTG

pv1426

37/1%
9754
8/26

29/36
9/04

73759

12/56

60/35
9/13

22/27
9/42

23736

69746

73717

62/11

62713

62/29

62/28

62/07

11/36

63/81

74/2)

43716
8/15

21/87
9/10

11/24

65725

67/08

74722

65/89

18/16

61/31

62/26
9723

11/10
9/0%

12/03

37/34

22742

17/58

17/33

29/10

21715
9/14

27742

14702

33729

70/4%

61/24

39/17

33734

23/51
9/30

33711

29715

22/2%

22/38

37719
14/43

as27
29/45
69/83

41/29
0d/11
24712
22/31
17/28
23740
75748
74/02
62s27
62/18
62/28
62/32
b2/1@
41726
65/08

43/23
43/1e

11/14
11/27
76/03
76/04
76/03
66/06
19/3¢9
52/24

13745
41/25
12/44
12/088
37/39
23/81
19/19
17/36
29/28
21/28
12738
ars24
41742
41743
l8/22
61/39
41745
41/17
23/57
24/82
33/20
29/1y
R22/4¢
22/41

78/22
69/47
60a/19
25/11
23/08
29/s06
28/09

74/38
62/36

62/21

65/24

11/45
11731

67/24

18/22
13797

48/85

19/25

78/44
33/33
dasel
23/11

71713

61719
34748
23/18
ras17

62/26
66/835

11/18
11/37

76/22

22/14

19722

2374y

71/24

61758

62/34

66/10

11719
21/89

26734
23/26

71/25

62/35
67,07

11722

69/28
61/a8

72/17

6r/se3

11723

AuB4 FPYRL

NXTH
NXTR
NXTw
acMD
ONET
oKCD
OVFL
P17727
P3727
PAC?0
PAC?1
PaC?2
PASS
PASSN
PATS
PCL70
PCL2Y
PCY72
PC125
PCazR
PC670
PC72
PCENT
PCOM
PCRLF
PCR?Y
PDC?Y
PDC?2
PLL?S
PDE?C
PERR
PERRY
PEX?T
PLP2T
PLS2T
PHEM
PNTRY
PNTR2
POC2T
PSP?
PTAb
PIRN
P.377
P,Ci2
P,CL5
P,C6R
QUEST
R

RAN
RAND
Rbi
RB2
RBCK
RCAL
RUHK
RLL
ROAR
RUDA

P0B461
voi1444
2260
fei264
Aueo2d
Pp1265
205273
r24164
3629
eedze7
"p3730
ne373y
PaQL7b
?03353
pp2600@
Y3734
pe36ny
204165
fp4166
024037
Qv3733
243632
Pu4are
20145¢
Pp61e2
pvd726
20367¢
0036606
203653
763663
pa2320
BY2352
Po3574
[ LETR BY
Pu3573
eveses
082366
702367
[TRITE]
PB3IS76
PY2661
*yer3d
290216
noe224
raee2)
P0R217
224554
PuR226
[T'YT 1)
#o2377
rp1644
201645
PYr234
au2141
0u2574
295004
PB1675
Q21663

11715
23/93
33/6¢
18729
13/98
18/92
73/47
49/35
43/15
47/32
47/33
47/34

9/15
13733
39/1@
46/39
44/13
51/27
50/93
49/30
46/37
44/30
61/35
22/09
63/86
47/31
46748
46/50

8/37

8/33
34727
34734
43/206
49/45
43/25
11733
33752
33/54

8/34
a4/1p

8/49
39/22

9/31%

9/33

8/34

9/32
65/88

9/39
36/08

B/24
24/2%
24/27

9/45

8/35
$9/88
69/42
26/14

LYRY]

11720
23/89
34/09
19/99
13713
18727
74/20
49/38
a4/12
48/98
48/29
48/18
12747
41/35
39715
47/37
44/22
52/08
52/3%
49/6@
a7/88
aa/40

22/33
65/23
48/12
46/56
46/54
46744
46/51
34/32
34/58

49/59
a5/15
1173
33/68
34701
46/33
A6/ 48
39/32
41709
74/13
12710
71/38
71744
65/31
39711
3s/27
36700
25/e6
25/81
19712
32/006
39/l
75/17
26/23
26/14

19/734
19/33
52/21

48/24
48/25
48/26
13717

39/24

47/¢23
52/38
52744
50/14
47/36

23/16
66/89
48/22

47/28

34/06
J4/05

ar/27
aa/19

74/30
12728
73/34
63/34
36/37
2%/27

25/08
25/03

26/25
26/33

53/02

S51/41
13/34
39/27
53/03
53/04

52/25
49/24

67/086

s/l
34/07

25/28
25%/@9

56/52

31743

39734

56/68
56/34

73729

35702

33/33

52/16

73/51

3s/12

T4/20



Pu8S FPYRL

RUFS
RDY

RE

READ
REDO
RERN
RES

RES?TY
REX

RE,1
Rk, 2
REWD
RE.4
RPOP

RKTN
RSEL
RST?ZR
RTNZA

RUB
RUB 1
RUB?
RwS

SAVe
SAV)
SAV2
SAVC
SAVT
SAV?E

Saz
Sc
SCHK
SCON
SEARC
SEC
SECER
SECN
SEER
SERR
SETA
SETN
SETSw
SIZE
Sk
SKR
SLNCT
SMSK

SNDB
SNRD
Bl
SPT26
SRF

¢a1724
woe2n2
004662
hr212¢
un63L
6u1636
2u5ens
puedL2
vv2224
Qud716
nB4714
PU4b71
204665
200235

[T
?R1263
AY37 4d
Pudz723

ru5252
w5271
€375
ovei72

ewnd4427
004420
"L Y1)
#ed515
PVB638
Q03737

Bv2042
eve212
voL72s
PR2245
006151
N0l
f83110
0034238
Bvi1274
Pv2v06
ry2214
Qw2226
Qw322
PuR455
eu4a77y
Pe1332
265165
0233

(4’2521
Polb16
0e0236
203577
205166

27/00

8s42
68/74
3t/12
13717
24742
69/51
11748
33714
68/31
68/25
68/1%
68/09

9/46
68/14
32/06
18712
43/20
43/16
46/42
S51/60
73725
74712
49/16

9/12
24/17
39/38
6a/18
6@/17
60/16
37/6¢0
13711
43/11
51/55
29/2¢

9/27

8/31
33/07
63/85

9/20
27/5%
27722

8740
27/53
33718
33722
12741
11711
69/34
_208/0%
71/14

9/44
7@as27
24/19
24/%51

9/47
44711
71718

33/e5
75/14

13720
24/58
75720
59724
33728
68734
658/32
68/39
68/52
13/52
70/40
32717
18/24
48/22
a3/12
46/44
S2/04
74/02
74/17
52/24
17727
€4/35
68/07
b1/25
61726
61/27
37/26
13716
45711
Sarsai

68/24
27/95
33745
67/18
68/2¢
41/23
41/3y
2u/
27/5¢6
33s710
33s20
41/28

75/16
2e/09
72/16
17744
71748
24728
24/55
12/05
46/56
71722

32/44
25719

68/53

17/23

32/22
19/33
S51/40
43/13
46/31

18/91
24/46
68/15
61/36
61/37
61/38
37747

46/32
52/@5

68/47

©8/32

yse7

2a/28
72/27
18798

24/60
25/01
17/41
47/24
71741

69/4¢

17/51

28/1¢

43s27
47 /30

19/04
25712
68744

46/36

7R/43

69/2¢

33731

2a/31
22/15%
25/0%
71/32
72/28

69743

23/8%

45/1¢
a1/29

19/1%
3L/08

46743

708/30

33/38

27/29
25/07

26/17

46/31
51/54

22/26
3se9

46/52

34/54

39737

45/3%
S51/54

23/01
39/15

43/08

649/21

P86 FPYRL
SkH Quasaa
SKTN  PR2017
STAD roe152
STAK ©u1453
STATE 0plv24
S1427 ouasr2
STEP #Pui127¢
S1LC prv2244
STLR wy224s
STOP ¢pliad
STPC e21421
STPO ©@e1314
STPrR Quibb62
STPZ 1Qu2155
$12 P02156
SURT 2p1262
Sva 002511
Svi Pn2512
Sv2 702513
Sv3 002514
SwAP R02671)
SwRD @u02e7
SWREG @ev@ile
Ta3 Pgez227
Te ee2e21
T8P re1757
T8S 202022
TAC?2 204034
TCHK 291465
TCNT  ep2106
TCUN Qpei6s
TCSw  PwR165
TENT Q0v1272
TERM Qp@154
TERR 02101
TEST eem164
TEST! PeR744
TeST2 vee77e
TEST3 FEl0@6
TEST4 Puiw22
TESTDS evi1ad6
TEST6 n@1n52
TEST7 PR1IR66
TESTE eniie2
TESTX @@133¢
TEX (B 8-1-F4
TeXC ep2107
TEXk Pu211b
TIMK Ru220¢
TIN?Y RO4167
TINT2 204170
TINZC Pudvdw
TIN?D ppaa7e
TINZM Bp4134
TINTN PQ4144
TINZD Poép72
TIN?0 Qed1ny

8755
_27/05

8/56

8756
27/14
57732
19/38
33708
33705
17/39
an/s20
2a/11
26/04
J2/42
32/19
19727
37/s01%
37/02
37703
37/04
39/04

9/24

8/28
58/36

9740
27/24
27/26
27/33
49/29

8/39
29/07

9/s@8

Sse7
19/3e0

8/58
29/27

9/06
14725
14/28
14/27
14/28
14/29
14739
14734
14732

8740
23/28
29/19
31783
32730
52749
52729
51/s27

8/45
52735
52744

8/19
o2/98

64/d0
27/a9
22/10
23714y
41/18
b7/44
28/18
33726
33/24

2n/22
2e/17
26/0y
32/1b

19/31
37/23
37/24
37725
37/28
41/06
_27/97
11708
59/29
29/34
28/09
27/33
28/19
49/32
23/22
28/14
12745
11729
19/40
65/17
29/%8
13716
15710
15738
15746
15/59
16712
16/2%
16738
17/05
21/02
23735
a1/a8
31710
32/33
53725
53706
52/37
52/04

52743
S51/60
S2/e7

64/13
e8/04
24/14

&7/50
cu/18
33/44
33749

@6/1

37743
47 /44
37745
U7/46

_Q7/37

J4/28
59/34

Sa/06
Sa/8h
13/5¢
13/37
68/34

14722
19740

3174
32743

S2/4¢

28/06
68/1¢

59/@9
20/29

49743
61718

Ses10

14/084

13/40

70/46

59723

57718
61745

14708

57/26

32/29

57/31



np87 FPYRL
TIN?R 2ud¢dd
TIN?S 2u0d1P6
TINZ?W Podyt2
TINZX unava2
TIN?Z Qué102
TMP? 43736
TMSK 1232
TNUM 743440
TUD?Y @uaa6a
TOER @@2201
TOUT 003402
TPR2T @vav2e
TPS?P Q03767
TRK Que212
TRKER @@dare
THREN 803417
TSe en15a7
TSt 20151
82 ce1511
TSEL muase7
TS1? 00445
TSR eays512
TSTL @u2023
TSTN @00223
TSTR wvo2105
TSYU L3357
TTAB Que732
TTwAl 2u5202
TIY? Q@oaved
TURN (01356
TXIT 001335
TYP?E 03772
TYPZR 204835
uBP 2¢A164
UBUFF Pg5365
UKNWN PU2456
UNA 200557
UNCK  @0ibd13d
UNIT @e@20R4
UNKWN R8332¢
UREW P@@537
USAV Bul530
VADY @eet1717
VADY @e172¢
VADIR ¢p1721
VADC p@1722
VADD @a1676
VADR P@t1716
VEDA 201713
VRDA QU703

49/17
52/13
49/27
S1/29
51/59
ar7/@2

9743
69/13
12/6v
1674}
51/54
32/37
32736
49753
44/28

9/s25
29/25
29/5%9
27/18
_23/23
23724
23/25
12/59
51/32
23/22

8/22

9/36
16716
27715
29/8)
12722
13713
73719
49/746
21/02
21/86

8/14
49/34

9/02

9/82
37/14
12/3%
23733

9/2)
18723
26/@5
33/15
37/15
12/19
23746
26729
26/30
26/31
26/32

8/36
26/28
26/36
26/33

S1/30e
S2/28
51747
52715
b2/08
ars15
17745
71/28
15722
17,08

32744
a1/37
49/58
49/29
12746
29/33
41/44
a1/38
23737
23736
23/3%

52/34
23738
29/95
12/51
16/29
27/23
29/17
41/306
14/24
73/3¢

21/@6
21/22
44726
5a/87
6%/27
77/02
37737
12735
23740
12736
19/28
26/16
05/37
41732
12724
23/57
26741
26/42
26/4b
26737
26/28
26743
26/4}
26/38

52/40

52717
52/31

47/38
18714
73/22
158736
4174}

57/57
17/36
d2/08

23743
_23/42
23/43

23/44

13708
16/42
Jas44
29718

73749

21/23

a5/13%
S2/11

12/38
2@/25
29/37
68/13

12727
23/58
26746
26747
26749

26/45

52/58

20/04
73/37
15/49

18/19
35/84

15723
17/089

Jose4

74/085

49726

13741
22/@7
29745

12/33
23/60

29722
16/02

20/8%
89/16

15737
23729

74/18

49/32

13749
23/04
29/51%

39/55

37/20

16715

27/19
69/18

157580
23/34

74/25

51/28

14/20

23/52
32/143

65712

16728

29/%2
70/20

167083
23/48

52/20

15715
23/56
32/16

du8b FPYRL

"
WADN
AADNR
WAIT
WEXIT
WELT
WRDC
WREX
WRFLT
WRITE
WRNT
WRON
WRT
WRTER
WRTR
w7
XCMP
XCMPY
XCNT
XRTN
zoceT
IP02Y
I5U?P

«CMD
oLMS
«CRLF

«CYCL

UARD
«DCHK
+DCHN
+DGEN
.DTAB
«OVR

JEGGS
ENTR

«GEN

«6T43
«INCH
JI0UT
«LAST
+MESS

+NEXC
+POCT
+PRTD
PTAB
JRAN

«RCAL

@eRa225
Be21861
en2176
202236
eo2174
Qui772
PU237¢
Puidll
703637
po21t4
P61133
202653
2p2651
003545
202669
Q04723
201634
en1625
01651
201659
nod64ay
[LELLET)
?A4036

PUn621
200142
pooie2

[L'T-RR %Y

rge22
PoR113
neelde
2002141
290103
eoRl120
P05457
vedle7

Pen1de
PuR144
voase7
202647
eoe114
poeiey

P82656
eeei24
onR129
Q0149
ever12
erel2s

9/38
8/41
3a2s27
3373
32/32
27/40
33/5%
24748
2r/47
31/08
17/32
39/42
8/43
25723
38/5y
68741
24731
24/54
24/10
24407
B/18
46/34
a7/01
52713
13782
8/48
8/16
15/28
16744
8/23
16749
8/32
8/25
8/38
8/47
8/17
8/30
8/12
8/21
16745
8/44
8/5¢
61/87
39/53
8726
8/15
12/55
15735
25722
27/50
33733
$9/21
39744
8/34
8/33
8749
8/24
8/35

39/ab
Jz/27
32/39
33/37
32/38
27744
34/08
24/56
41/19

17/74@
40/01
39758
41/48
4d/02
75715
e5/12
25/08
25/20
25716
46/31
46/38
47/2d
S2/47
137089
13710
10702
15725
17713
15/31
19/24
2r/03
19/17
13/27
39/36
11740
17/36
11/086
15/26
17/12
39/35
17/37
61/53
39/55
11712
1e/01
12/59
15748
26/39
27/%4
34737

39/46
18/06
18/23
66/14
16748
13743

32/41

33713

an/27

28/32
25/3

47/41

/11
15/39
27/3%
15744
3488
22/13
24/39

66/18
13718
31/07
78/034
15740
39/02
68/17
69/17

21/07
11/09
13/32
16/01
27/13
27/58
34742

39/5¢
13738

17/5¢
15728

52/13

11739
15/52
34/41
15/57

29/2)
23/13

37731
3t/

15753

11/3%
14/01
16/14
27/147
28/02
3447

48/05
177180

21715
15744

54732

12/58
167085
34746
16/19

69/12

39/68

16/26

12/01
14/46
16/27
27/21
29/58
37/14

27/16

15754

51736

13/09
16/18
35/08
16/23

68/514
16/19

12724
15710
16740
27/4%
32/35
39/03

J4s45

16/07

Se/12

13/36
16/314
63/06
16/36

16/32

12748
15721
17/@7
27/46
33/28
39/16

16/28



VuBY FPYRL

16/39 16746 17/13 17/34 29/16 39747 69742

+ROY  po@134 8s42 19/1%0 2n/ne 24/33 26745 J2/09 68/12
69/38

«RTRN Ppaa24 68/15 61/01 61/17 61/44 61/51

«SCHK Bur121 8/31 19714 24/4%

+SEEK ¥RR1dyw 8/40 18/30 69/39

«STP  puR117 8/29 17/38 28/21 29/19 32/18

+STRT eé02pa a/06 9/17 78/145 78749

«TCHK Pum131 8739 15738 18746 18/5¢9 16742 16725 16738
17/@5%5 19721

+TEST vuoilde 8740 15734 15747 15769 16713 16/26 16/39
17/06 19/2¢

+TIND Pun13? 8745 13701 39718 . $9/23

+TINO Poniad 8/1y 1n/04 12/93 12723 12/57 14718 39705
sb/1e

JTSTC vulite 8s22 15729 15/42 15755 16708 16721 16734
16/47 39748

«VADD dum126 8/306 13746 19/04 28/19 68729

+WADN 242133 8/41 19713 28/27 24743 26/08 26728 33717

JHWRT  #0Q135 LYZ K} 40/04

#2007 vvoing B/18 1a/03 11738 15719 15/24 15738 15754

16/04 16717 16/3¢ 16743 27/2¢ 27/34 34/40
34/59 33/81 35723 35/@5 35/07



