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It is a distinct advantage to have predictable real-time data against 
which to compare the behavior of new real-time programs. The following 
report describes a system used to check out programs written to decommutate 
and process telemetry (TM) data in real-time. Although the system is 
admittedly special purpose, it is believed that the principles use~ may have 
wide application in real-time simulation. 

The system hardware consists of a general purpose digital computer with 
interrupt hardware, a TM data processor, and an inexpensive interrupt control 
and interface buffer. System software consists of a real-time TM data 
monitor and a conversational-mode interpreter used to construct data lists. 
In use, the telemetry data is generated by the computer and "transmitted" 
to the TM processor via the interface. 

A SOFTWARE PACKAGE FOR REAL-TIME SIMULATION 

Rationale & Problem Description 

Real-time program check out can proceed only to a certain point before 
applying real-time constraints. Depending on a number of factors, this point 
can range from very early to very late in the debugging process. Usually 
the most critical portions of the program reside in that portion which requires 
a real-time situation similar to the real-time specifications of the program, 
to adequately verify that the program is working as intended. This is par­
ticularly true where the program is processing incoming data which is enter­
ing at a fixed but uncontrolled rate (i.e., uncontrolled by the program) and 
output equipment is slow compared to the input rate. 

A particular example of such a program is one designed to decommutate 
and process telemetered data which is in the form of a serial bit stream. 
Such a program was written for the Apollo Lunar Surface Experiments Package 
{ALSEP). Specifically, the program (actually a group of pr·ograms) is 
required to acquire sync, decommutate, process, and output data to a very 
high speed line printer, or a digital-to-analog converter. In ALSEP, data is 
generated, converted to digital form and commutated before transmission. 
Some of this data is sub-commutated to as many as three lower levels. 
Implied in these statements is the presence of a sync-code for each commutation 
or ''frame''. Total synchronization was quite complex. 

The programming assignment was eased somewhat by the use of a 
fairly advanced telemetry data processor. However, since it was a new 
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machine and the programming staff initially unfamiliar with its ope ration, 
adequate debugging aids became proportionally more important. 
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Due to the imposed bit rates, the required processing and the available 
hardware and software, a real-time operating system was written. This included 
a real-time input/output executive, subroutines for acquiring main frame sync, 
arithmetic processes, and printing. The total ALSEP telemetry ;ormat was 
partitioned into its experiments. A program was written for each experiment; 
that program was responsible for sync acquisition and processing peculiar to 
that experiment. 

It became apparent fairly early in the project that some means to 
accurately simulate the ALSEP data format was needed. It was determined 
that these needs could best be fulfilled by using a small general purpose 
computer with interrupt hardware and a simple interrupt control/interface 
buffer. A software package was written for the simulating computer. It 
is this package that is the major topic of this report. 

BASIC STRUCTURE 

HARDWARE 

1. Telemetry Data Processor: DPS 2000, manufactured by Bendix 
Electrodynamics Division. This is a special purpose digital computer with a 
section devoted entirely to telemetry sync acquisition and decommutation. 
The instruction set is divided about equally among TM and typical data 
processing commands. The particular version used has a 32 bit word, 4K 
magnetic core storate and a 2Jls cycle time. It is capable of handling TM 
bit rates of up to 10 B. P. S. I/O equipment consists of a 15 cps typewriter, 
a 6000 LPM line printer and a 300 cps paper tape reader. There was also 
an eight channel D to A converter feeding a corresponding strip chart recorder. 

2. Simulating Computer: PDP-8,manufactured by Digital Equipment 
Corporation. This is a 12 bit, 4K machine with a 1. 5 j1 s cycle time. The 
I/O configuration consisted of an ASR 33 teletype only. 

3. Interrupt Control/Interface Buffer: The circuit is shown below. 
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1. Monitor: The purpose of this program is to thread through data lists 
and set up a waiting buffer from which an interrupt routine can draw data 
in real-time for output to the telemetry processor. The monitor is also 
capable of modifying the data stream in real-time via the teletype as the data 
is loaded into the waiting buffer. These modifications consist of ~1) permanent 
changes to any part of the data, {2) temporary changes to any part of the data, 
(3) temporary changes to the main frame sync code, {4) addition of bits to 
the main frame for one MF time only, and (5) deletion of bits from the main 
frame for one MF time only. The monitor is capable of subframing to any 
level within core storage constraints. It is capable of handling fixed data, 
incrementing or decrementing count data, and random data. It can accommodate 
word lengths from 1 to 10 bits and has provision for three "special cases" 
(e. g., parity computation for a specific sub-set of words in the main frame 
list). 

2. Interpr.eter: The purpose of this program is to construct the data lists 
used with the monitor. This is a conversational-mode program that interprets 
user responses to computer-generated requests for information and punches 
a binary paper tape which can be loaded into the PDP 7 8 along with the monitor. 
It sets up the data lists to be used by the monitor. It has provision for 
decimal or octal data input, and multiple addressing of a given subframe list. 
Certain shortcuts are available for inputting data. There is an error recovery 
facility available for the convenience of the user. Upon completing the input 
of data, the data lists are punched on paper tape in binary, with a checksum. 
Frame headers, counter addresses, and the data lists are printed. 

SIMULATOR THEORY & IMPLEMENTATION 

The algorithm used in the simulation treated the test data as ·' i:: were 
actually being commutated. The data is arranged in circular lists, each 
list having a pointer (or commutator arm to extend the analogy). Since ten 
bits was a convenient maximum simulator word size, two bits remain unused 
in the PDP-8 word. These two bits are used as flag bits to inform the 
monitor that the list position being presently examined is a switch to a 
lower level of commutation. 

Since it was desired to have various types of data, as many as three 
special cases, and various word sizes from 1 to 10 bits, it was necessary to 
carry a descriptor word along with each data word. This is where maximum 
core economy had to be exercised. Without any effort to pack information 
efficiently, the total ALSEP simulator data would have occupied nearly all 
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the available core, leaving virtually no room for the monitor. Each descriptor 
word was therefore cut to 6 bits; two for special cases, two for data type, 
and two for word size. To accommodate a bit count from 1 to 10 the 
following approach was taken. The two word size bits are tested for zero. 
If they are not zero, 7 is added to give the size of the current word. If 
they are equal to zero, bits 29, 28, 2 7 of the data word are extracted and 
right justified to become the current word size. Data type flags are used 
to switch control to the appropriate routine. Count data in the data list 
consists of a low core base address where the pointer, IP & RP are stored. 
Random data is generated and the appropriate number of bits extracted as 
data. 

Alternating waiting buffers are used to allow the output routine to draw 
its data from a completely filled buffer. These buffers each accommodate one 
main frame. Data for the next main frame is always being generated by 
the list processor. When the next frame is complete, control transfers to an 
idle loop. At the completion of the "transmission" of the current frame, 
the buffers are switched and the construction of the following frame is 
started. 

SOFTWARE DETAIL 

Monitor: 

The monitor may be divided into three logically distinct sections: 

(1) A list processing routine: The prime function is to thread through 
the data lists, constructing a main frame list in one of two alternating 
buffers for later output. 

(2) An interrupt service routine (ISR) including output routine; The 
prime function of the ISR is to respond to an interrupt, and identify it as an 
interface, TTY input, or TTY output interrupt, and route program control 
to the appropriate routine. The output routine sequences through the appropriate 
buffer, "transmittin::;" one bit of data per interrupt. 

(3) A real-time modifications routine controls the execution of 
modifications via TTY commands. 

A commented assembly listing follows. 
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·).:) Lj ) 

) :) /~ 1 
• J ':J /j:< 

. )::) /j.) 

j :) l ·-i 
j ) /j 'J 

J_) -16 
.; .) --~ I 
,s J· i 

.) ~ ') 1 
I -. • 
J ; :) ) 

j ~) ) I 

.)::; .) :) 

.~~ ~) _) ;::, 

c) 6; )\) 
.j 6tcJ 1 
d tid .2 
:J 6; 3 
;66·/) .'j 
) r,u .) 

;) 6-J 6 
/)6j '1 
.J h LJ 
.) 61 1 
dol ;~ 
;j 61 3 
;) 61 Lj 

.) h 1 '; 

.J61 6 
,-j t) i I 
') (i,2·:1 

j '· ~, .--~ 1 
.JJ~L:! ~ 

.)6-~:3 

V) 62 .<:j 

J 6:.-:::; 
d6::.::6 
J6/.7 
i:Jo:_:LJ 

0631 
v:}632 
j 633 

,) {) 

1 i J •-i 

,U 1 ~ 
1 ell ) 

-· 

J ) ,_):) 

1 !l ' .. ) 

.j.) .) I 
i ; J :) 

I ) 41 
1 ) ()] 

i lj:;)~ 
.) ··i I ,J 

I ::>1 J 
::;,L(/ 1 
7' ~ j .,) 

1 J34 

,_) ') 1 r~ 
j j :) 7 
l 41 >~ 
/d 41 
1 ,j 3 :J 
7 /J4J 
) /; I' I 

~· 
I I 6 7 

I ·i~d 
:) "i 7 J 

h'.) I 

:)/j 7.0. 
u 1 ) 

J _) :~ j 

) ) ,_) J 
l'C..,J,j 

t.J:1'/ 
1Jd 6 
'f,)'<') 6 
)JJ ' 0 

~) 1 7 /.j 
l L.j ::),) 

J-:: 1 4 
1 1 73 
~;:J :3::) 

:);._:~:~::-~ 

1 _) ~1 /i 

7d,j 6 
7 .J :) 6 
/:) ) 6 

j 1 ., :3 
j j 3 ~) 

/2LU 
lu:3S 
I I I:.:> 

I -45d 

52:3:::> 
:·{ '/ Lj 7 
l ,.J 34 

11 /) 4 

-~ 7/17 
52:11 

1 · \ 1) 1 ~~ , , :J / I \ ,:.: • ; ;;: r P -J I :J t' 
i)(;• 1 L I,., 1 ( l 
f:\) 1 ;\.{] /1.-Jll· .~-.Jl.~i 

t)~;. I ;_ l ·, l T:~ 
fi\ ~.; ._; j ,J,•: r / v .L J c: ·J F 1'·J 1 :-; ,- s., 
t~L\ 

(AI.! L.l··i l (1 /,\,C:.) . .O: ( / 1
.) 1 ·! 1·-:'•.J 1,'1 j ,::;\ 

~).\1' \ 

)1.) .\ 

J,·L.~ 1 L,c~fc.: / u .-:t_;. 0•) LJ,\: i' .-.::1: 
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,, 
Vi.- ·~ 

i'-\i) I !TAl 

I I~'-1C .. : i ... :.Jd--.,j fr~., . .'/.··~r"" :-\i··~d L:·.:\ . .J 

/L 1 :) l 

uc·, 1\.c::; 
tJl>·• 
U\) 

c.:L~ 

•-lt·l I fi:: 
l 1\ r<) / , ·~ :i "~ l 

T!-U (~·JJ~t' /,<)L·JTC::r..;-,,:::;:,~:i i·'JL~i 

J.- .. .~ 1 L.<~l-,:! 

(i\!J ,.)d1f 
._; 'J ·, 

' ' ' ... _.~._. . 

,_],., -_. 1 \.( i + 2 

~ ~.:>\I) l F'.) ; < h ;:: - \; 1 CL t~ 

/ lt\IG;{t.::.·t·.:. . ..J, G·_j _!,J i'rj; 

JJ'j',Jj(, J 

c J.•; j .1 ·.j, 

CL'\ 
Ti'llJ IJi\lA~ /.:)r.:CJ.'W JJf--\l.'-1 L•jUi~t), 6 l::HT::i ::idi'f!J Ll't' 1 
,,:'jL / ,-; l Gr! T J U.S f l /1 l;U ,.J \1 i 
,;;TL 

;~ fL 
A:..J •J L .3 J 
. .i ... J:\ 

/ ;) ;·11 ~- I :s I L. ~: l.'.J i'J L L'i<'- ,:, \) t) ·\ t_; 

/,,i:--~:)r\ ·JFF o<J•J.<!J Lr .. >.J(,fn 

J,,lr- L I r.:: l:: -l 

T!~i! L/J 
t1C!\ C·J LJ,'-l f / d 1 T C~\J LJ,\11' 
.j,i)r' (;.),·i 'li),\)+ 1 

TA!! .•J.0,.fA1 /Fl.:.:.)! Di:\J',-\ /idt<u 
:nL 

.. ~ Tt... 
:<fL lt...::Jf ·\!JJLbl :):\f'-i l:J !),\i'J\ 
~\.'!) l. i j 

uc.::, (; .J u:! r 
C:Ln 
Tf-\u · t;u t.J,'l r 

/,'i,\:),, .Jr<'r' .-.::11 CJU.~ ( 
/ L) 1 I. Cd ij,\) l 

fi\ 1.J L - 1 .~ J / U t·~C 1 J 
:) .-J .4 

J ·ir' 
iJCi:> I 
l ,'1,1) 

(;J,.j,\j 1 

LC.'-lT 
!JM. [A 1 

CLL .<i--\L 

I .::iL I LC,>J f 
.-2 

/11' h:J :Hf.S 
/UiJU-iVt>J .::ilu~;i 

.-i.J:-.U 



tJ 63 /j 
•16J-' 
J63o 
d6J I 
k16illJ 

~3641 

<164:.~ 

11643 
0 61~/j 

J64J 
u6,·,, 
'.!J6lJ7 

J:J3 4 
lcJ34 
-M06 
:~11 3 4 
lvj3S 
7k'J 41 
.l747 
II ?.0 
l i:J 10 

"'~ l lj 7 
J~43 

J634 
d 6::>·) 3;6 J 4 
1;)6ji lU45 
•.J 6) :: /4 :::>0 
d6::,J ~34S 

ia654 7J41 
)6:):) 37-~17 

V)656 
065/ 
066.) 
0661 
l166~ 

itJ66 3 

.J664 
'J (-. f, ') 

0666 
tJ 6n 7 
J6 i I 

.. 1611 
;j 6 /..~ 

vJ6 73 
0674 
0675 
;]676 
d677 
07/J.J 
0701 
070:2 
•J 7k1:3 
!IJ7~14 

vJ70 5 
'/) 7 ;) 6 
07v.l7 
071 ~) 
t:J711 
0712 
<:'J7 1 3 
0714 
0715 
071f> 
071/ 
072eJ 
0721 
0722 
~J 12~~ 

d724 
.1125 
0726 
0727 
Jd 7 J,} 

1 •').) .t~ 

71 1 '.) 
21 <17 
5251 
0171 
1 112 7 
3427 
1 1 72 
1 U /JS 

37 iJ1 
1 d 45 
li'J35 
::-u45 
1 :Zl 45 
1 1 7~?. 
'7':) 1 k:) 

5312 
3o)45 
1\145 
7 45e:1 
5310 
7 2lJv) 

1 t;J34 
1104 
2747 
5J(ij 5 
2.127 
3427 
7200 
h)36 
1035 
3036 
ld36 
J.) 41 
1 i,j 23 
7 54\1 
5443 
72,.10 
1 530 
7450 
S332 
2054 

cor·IJN 1, 

S~T L~ 1, 

our, 

I DL El, 

DCl\ DATAl 
TAD DATAl 
i{ fL 
iJCA DATAl /LEFT JU::>TIFIEU CLJJ,\JT 
TAU COUNT /NO· OF d!TS 
CUI. 
DCA I LCNf 
STL 
;<Ai\ 
ISL 1 LC~f /NEEDiD DATA 
J,·)r' • - j 

AND UATA 1 I vJI TM L t:FT J iJ;:, T. 
DCA UATHl /MASK~u 0ATA 
Tt4.iJ lJ;\f~VCT 11'~0. uf t3l r;::; 1,\l U1Jir'UT •:~urW 

Sii..)A 
Ji"lt' :::>ETI,'Il 
CIA 
ocf:.. 1 ~- c.-.J r 
fi\D Di\l;\ 1 
CLL ~B~ /SMIFT DATA WO~u 1 
ISL I LCNT /INTO P~UPE~ PO~IfiUN 
JMP .-2 

ATM-646 
Page 9 of 43 

AND (7774] /MASK OFF UfS 0-~; ONLY 10 dl fS IN WO~U 
TAO I TA8L t:l 
DCA I fABLE1 /C,-.(•\J f AUU,\ L~ Pt<£.S TUL 
TAD l- L~J 
TAD r).~~~VCT /,'I)Q. OF tHTS Ii'J JLITJ"JT l~ur:o- 1d 
DCA I LC•\l T I TE. i?Or<Ar<Y STur(t-\ GC: 
Tl\D P,<£VCT 
TAD COU,'H /t\ll). OF t:lTS Ji:,-.lfE,<l.-JG Pt<ESEi\JT CUt<(J'<,\)f ua 
UCA PREVCT /UPdATE i\lO •. OF di rs L'J OUTPUT v.JORD 
TAO P1~ E vC T 
Ti\D [-12] 
SPt\ 
J,vJ!-' 0Ul'+2 /TOTAL NL). OF tH fS ·L f· 10 
DCA PREVCT /RESET TOTAL NO. Of dlTS 
TAD Pi\~:VCT 

SNA 
Jc•'IP 
CLA 
TAD 
CLL 
I::;L. 

0 lJ f /TO TAL if 0 F l:l ITS = 1 U 

DATAl 
r~AL I SHIFf ,\EivJAI•\1 V.J G Ul TS 
I LCi'JT /FOt\ Nt:XT OUTPUT :.JOl\U 

Jl"lP • -2 
ISZ TA8LE1 /UPDATE AODt<ESS OF OdTPUT v101~:U 

OCH I TAdL E 1 
CLA /r1U::>T dE IN FOl< j->,~EVIOUS JLJi'1P ******* 
TAD dlTS /CriECK IF THROUGH GENKTG fHIS MF 
TAD COUNT 
DCA BITS /UPDATE NO. OF BITS PROCESSED 
TAD BITS 
CIA 
TAD Tdl TS 
Si•l{\ SL.A 
JMP I LSfRT /CONTINUE LOOP 
CLA 
TAD I UJFLAG !.'>lOISE FLAG & Tti:ST Ci\ITK 

J;"lP CH8RK 
I SL. ,'JSENO 

I CHECK 1:3Al-<K EI< CODE 

I 

I 

3 
m 

i 
u 
! 



0731.1 S332 
0731 4522 
vJ732 1 531 
0733 7450 
0734 5340 
0735 .20 53 
0736 5340 
l1737 4521 

r 'IJ'I4u 72l1liJ 
0741 10 47 
074~ 71 HI 
~17 43 1 v.1 50 
iJ144 5446 
t1745 1034 
0746 5264 
v}747 00 77 

HH10 iJI:'hL:l 
1001 31 /Jd 

ld02 7'2d 1 
}!J\'.1:1 1 1 ;.·)0 

liJ:!J4 3ldl 
1 ,hJ;::, 1 ::)01 
10liJ 6 710 6 
1007 711t14 
1010 71ZJ(11 
101 1 7104 
1012 01 7~J 
101 3 1 10 10 
1211 4 3074 
101 5 1 501 
101 6 ~j 175 
lJ 1 7 3f:J 76 
1iJ21() 1 500 
1021 71 10 
1J2:2 'NJ01 
1023 10 7 6 
12.124 1074 
1025 3(2!7 5 
ld26 1475 
1027 7420 
1030 5234 
1031 7006 
1032 7006 
1033 7006 
1034 '..1377 
1035 3600 
l.J 36 220iJ 
1037 107 4 
1040 1 500 
10 41 3074 
1042 1 5~j0 
1043 7041 
1044 1076 
1045 7450 
1046 5251 
104 

Ji"lt' CHBRK 
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CHBRK., 
J i•1 S I L R :iN .S E 
TAD I LBFLAG /CHECK BARKER CODE fL/~G 

.SNA 
Jt"'P I DL E2 
I Sl BAr-<,·.JO 
JMP I DL E2 

/i'IJO. OF Tll"'E.S Trlr\Ll LOUP 

J,v]S I Ll<Sl::H~K I t<ESl'LHt.: B FLAG.. ETC 
CLA 
TAD SA VEPL 
CLL 1~t~t~ 

Tf\0 Sf~ VEPA 
J,.Jp I SAVEAD lr\TI'l ClOLt:> 
TAD OATAl 
J1'1J.) .SETIN1 /STur~E. Ic•J GE,\1. TABLE 

C•'JT 

/ADDRESS OF WHOLE ~0r\U-2CN+1)+8A+PCN> 
/ADDRESS OF HALF ~0~U-2CN+l>+BA+HPCN>+l+~CN)/2 
/WHERE N=J., 1 .. 2.,3.,4 -BA=ADDRESS OF PCN> 
PICKUP.. 0 /UBTAIN.S DATA WD AlJDi-< P1,\ll) CU£.SCrdi"'fu,..; ~vu> 

DCA ADl)J< /ADDRESS uF p(,\)) 

CLA lAC 
TAO ADDR 
DCA ADDr\1 /AUOr\ uF riPC~> 

TAD I ADDRl 
CLL RTL 
1-<AL 
IAC 
CLL RAL 
AND [171 /2CN+1) 
TAD ADDR 
DCA N0PTR /2CN+1>+BA 
TAD I ADDi-< 1 
AND [ 1 7 77] 
DCA TEMP IRP<N> 
TAD I ADDri IPCN> 
CLL RAr< 
lAC 
TAD TEf'1P 
TAD t\JOPTR 
DCA TE:-1P 1 
TAD I T!!:i•1P 1 
s;-.JL 
Jt'1P .+4 
RTL 
RTL 
ri!TL 

11 + i~P C N >+PC N > 12 
/2CN+I>+BA+1+RPCN>+PCN)/2 
/ADDRESS OF HALF WOrW 

/ROTATE RIGHT SIX BITS 

AND 
DCA 
ISL 
TAD 
TAD 
DCA 
TAD 
CIA 
TAD 
SNA 

C 77!90 > /HALF 
I PICKUP 

WOrlD RIGHT JUSTIFIED 
/Ai~GLI· ADDt'<E.SS 

PI Ct< UP 
NuPTr< 
I ADD•'< 
NuPTR 
I ADD!'\ 

/2CN+l>+t3A 
/2CN+l>+BA+PCi\l) 
/ADDRESS IN LIST 

TEMP /RPCN>-P<N> 

/IF AC=0., PCN>=0" IF AC NOT0" PCN>=P<Nt 



1>147 72.11 
10 S.:'J 
12151 
10 52 
lit) 53 
L:l54 
1~ 55 
lk1 S6 
10 57 
110 60 
11J 61 
1 ~) 62 
!VJ 6:j 
1064 
1 d 6 :j 
1 vJ 6 6 
10 6/ 
lU 7,J 

11'1 71 
h:l 72 
10 73 
10 7 4 
1075 
10 76 
hj 77 
1100 
1 hH 
11Vj2 
110 3 
1 HJ4 
110 5 
110 6 
110 7 
11 11:1 

1 1 1 1 
1177 
1200 
1201 
1202 
1203 
12!14 
120 5 
121i:l6 
120 7 
1210 
121 1 
1212 
121 3 
121 4 
1215 
121 6 
121 7 
1220 
1221 
1222 
1223 
1224 
122 5 
122 6 

. .t.-2 

1 S00 
3 500 RTN, 
1074 
56<18 
4'::i32 i:Jt--(IJCn., 
4257 
::>464 
U ,:),!1 ,:) C H wri D, 
/~:):Jj 

3123 
1523 
30 s 1 
4137 
1 ~J22 
74SJ 
')2 65 
4:533 
3523 
4137 REDO, 
1136 
7440 
5657 
H.l22 
7450 
5276 
10 1 1 
3126 
152 6 
4534 
7440 
5657 
2123 
4533 

3523 
770'i) 
0000 
2026 
H:l26 
7010 
7200 
743\:J 
5213 
lkl24 
3027 
102::5 
521 6 
1025 
3027 
1024 
3030 
1020 
7041 
31<132 
31<13 6 
11 72 
3031 
3045 
1172 

FIXIT, 

SETBUF, 

C0.-11, 

CLA lAC 
T/W I ADD1< 
DCA I ADD!-{ 
TAU :'-101-' Ti-< 
J,-11-' I P 1 Cr< UP 
J,•JS 1 L,\JJ ' • ..J 

J:'lS CHl.JriD 
J.'lP I L IDLE 
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JiVJS I LCOt\JVT 
DCA CH.A.\lGE 

/Cl),\J Vt:r< l' dCiJ fJ UCTAL 

TAD I CHMJGE 
DCA f'K~V~oJ 
J,··1S CHCO;\JT 
TAD CO,'.J1' 
SNA 
J~P .-2 /WAIT FOri CONTKOL CrlAk 
Jl"lS I LCO:\JVT 
DCA I CHANGE /INSE~T CORE CHANGE 
JYlS CHCONT 
TAD AuK 
SLA 
Ji"lP I CH;.-hW 

TAO CO:'Il f 

JMP .-2 /WAif FOK CONTROL CriAK 
TAD XR2 
DCA SAV01 
TAl) I SAV01 /LOAD i\1 EXT CHAi'~ 

J; .. Js I LliANGE 
.::lLA 
J,•Jt-' I CH lo.Jt~D 
ISL CHA:'IlGE /CrlA1~GE LOCAriON 
Ji'1S I LCO>'-l VT 
DCA I CHA~GE /CHANGE CO-E LJCAT+J~2 
J•'"'P t~EIJO 

0 
ISL AFIND 
LI.\D AFINO 
r~Af\ 

CLA 
SLL 
J,Vjp 

TAD 
DCA 
TAD 
J•"lP 
TAO 
DCA 
TAD 
DCA 
TAD 
CIA 

SETI:Wf 
L TBL 1 
TAdL E1 
LTl:::!L2 
COMl 
L T8L2 
TABLE! 
L TBL 1 . 
TABL E2 
TBITS 

t'-l B I 1' S 
diTS 
[-12J 

* 12~::l0 

I ADDRESS 0 F TABL E1 
/TA.BLE FOK GE~EnATING ai TS 
/ADDRESS OF TABLE 2 

/ADDRESS OF TAl:::!LE2 
/TABLE FOR GENERATING BITS 
/ADDRESS OF TABLEl 
/TA8LE FOR OLJTPUTTI,\JG 8ITS 
/TOTAL NLJMl:::!ER OF diTS 

/t~ESET N Ul'-18ER 0 F 81 TS TO dE PKOCESSEO DCA 
DCA 
TAD 
DCA 
DCA 
TAD 

BTPLvRO /i{ESET 81 TS PEri WORD COUNTEt~ 

PREVCT 
(-12J 



r 

1227 :3033 
1'23,1 'J6;)l1 

1231 
12~L~ 

L~ :3 ~5 
l:--:3 
123::> 
1 :..J. 3 6 
1237 

s.::32 
~~:33 

/)' J ,'):.) 

72i:Jid 
1 43tj 
7::.}i) 4 

L-:LJtJ 343J 
1241 1377 
1242 
L~ ,~ .3 
124/J 
124j 
12iJ 6 

7 Lt. ~ 1 ) 

lcJ .:i 1 
32 ,'j ') 
.J :J .J ;,j 
~::: /) 3 1 

lc>-<i 5:::66 
t::::JJ )L'dl) 

-:,; ~kJ 

J 1 72 
3o31 
1 ,; J;: 
1 1 2 7 
I Sd~l 
::>265 
3~~>:.3'2 

1 l 2 7 
10:31 
J,-:) 31 
:3 1 2 I 
72,),') 
2.:'J32 
::>6:34 
ll2d~ 

-, <>. :·j 1 
)63 /.J 

dJ:JU 
J 126 
1 12 6 
1376 
IS1J 
5304 

,>Jo J,\I<J :; , 
INCfr-Jf, 

1 ~ ~) 1 
1 --~ ~) :=: 
12 ')) 
12 :) L! 

1253 
12 ::)6 
12 S I 
126tJ 
L'2td 
1?. 6~~ 
12 6:~ 
1 ;~: 6/j 
12 6:.) 
12t)6 
12 6 7 
12 hJ 
12 71 
1272 
1 ;:' 7 J 
12 7/1 

127::> 
12 7 6 
12 77 
13Y.llJ 
13U1 
13d2 
13U3 
13;-j 4 
130 5 
130 6 
13J 7 
l:j 1 .') 
131 1 
1312 
1313 
1314 
131 5 
1316 

??.tJvJ ,J u r<JL, 
1 12 6 
S6 7~3 
7:~1)cj 

l 12 6 
1375 
751J 
'J301 
'/200 
5673 
t1d!(Jd co.\1 v r, 
720.0 
3125 
1411 Ll)LH-'1, 

J)Ci-\ :.JU-l1l'.::> 
J,•i;' l r•' l /..If 
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J,•jf" • 

J,•'ir-' • 

J 
CLI-\ 

lt<t::l'Ui<t>J Vt<•J,·I :.H.~.>Ju 

IAC=.O ,\l,Jr<t•1AL •<c:!U.~.'i 
lf-\C=-1 tJUTPUT Jf< ii-1!5Lf C.J.tl)L,·~Tt:tJ 

I Cil(\,\lG~ J'ilf:,,_,~.:; 

f;'\f) l i':h3L E2 
i<r\L 
iJCt-\ l !'!-\ dL /!}~ 

!AU (6LJ71) 
:;),\IL 

I r\C 
OCi\ 
d 
I )i. 

1 J j-' c<J u c: 6 Lj 1 1 = :5 t.:>J u 1 -, 1 1 

I:) j-' CJ !) b: (; IJ'/2= :J C::t\1 I) {) ,_, l l 

• + 1 
I Gt~.>J £rU\ f ::i:u l ,1):-;, Tr~UC T Ilh..J 
d i'J·J '.vr<tJ I d I f ::; ;-Jr.:;< /iv r: U 1'.'-- ;-\ \:i 

.J ,-·i;-' L'J C rt3 T 
DCA l t'At3LE2 I< ... W'!)l-\.!i lJI-\fA CcJc.J.'J(C::,..;-'-\LL dlLJ 1:~ 

l:.)i. [tHjLr:2 

L-\U [-ld 
It:>,\ 1:<.::::> :::>J f iJA T:~ :!•.) 1\ U J-' :U C t::::;.::) c: u 

IJ<t:-uHr dlT:::> J-'C:,, o10.W CJu,·JiC::,< 
UC!-\ J TtJ ''li< u 
fAD .'i:il fS lUi ,-JEG #) t.J!T.:::i .Julr1Jft'iu I~ ft-!IS 
TAU FLAG ICrli-\~GE L£~Gfri Jf ~F 
,:,,vjr:)_ 

J"ilJ J.JL\id,v ll)u \),J( PdJ!J u,, u.::Lr:::li ''-" f,-JL) ·JF :•,f 
iJC4 ~dlTS I~ET dii COU\lf 
Ti.:,L) FLAG 
U\1! .Hr-' l· .. ~ iJ 
DCt\ d r,' .;;<[) 

DCA fLAb 
CLA 
ISL ,\ldi T.::> 

littJIJ 0:< UELi~Jtc: ul T:i 
ICLEI-\n: t-\iJu-Ut:L ud 

J;·H-' l .J E:,'>J L) I ,>J;J 1<;<jf4L t,:,\1 T- 'J;J.; ,;: d 1 I.:., L'i {i\dL i 
J,•i::> F'l/..I r 
CLA Ii:I.C 
J.•lf' I ;:;£,-Ju 
J /CrlH1< UJ Ac •H GI r 
iJC-l ,J-iVUl ICH1\r~ ,·iU;:,f t>i !jC::t.·ii:C:i~>J ":61 ,::,,'Ju .:~67 

I'AIJ Si-\ VJ 1 
fA!J <-2'/vj) 
:::ih\ 
Ji"li-' .+4 
CLA 
ff.:iU :::>14Vdl 
J,"'!P I , .. u;x,.J lib:: 
CLA 
fAU SA IJ,J 1 
fi4D <-260) 
SPA 
J;lljp OUT:JL 

CLA 
Jiv!P I Rf\1\lGE 
c:J I Clh>i V rJ\f d C U fL) J C Ti:I.L 
CL.4 
DCA AN~W IAN~W~ri 

i'A U I Xi~2 

;.- ·. . '' 

0 
VI 
~ 
()) 

0\ 
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1320 1 0 1 1 Tr.\0 XR2 
1321 '-')3 7 4 At'>llJ Cll11> 
1322 301 1 DCA ~~~~2 

1323 112 6 Tf.\l) SAV::l} 

1324 Lt273 J,-'}S t.:ANGE 
1325 7 45~) S;\JA 

r 132 6 ::d ~~2 J~"~P I ,\l TLlL. 
1327 1373 rt4.D (-212) 

1 ~{31::) 7 4S,J Si-JA 

1331 53::)~ J,'.lj)-> BYCH 
1332 7t-!. YO CLA 
133J 1 1 ~ 6 TAD SA Vl11 

1334 1 3 7~-~ TAD <-;~54) 

13:35 7 A4U SL.i\ 

1:33 6 5:)17 Ji''lP I L ir<Kllr< 

1337 72JJ Ci•ii->T, CLI~ 

1340 112 5 TAD {\,'iS .-i 

13 41 5713 .NiP I cor'-! VT 

1342 112 s INTOL, TAD 1\i\l s ;•J 
1343 71 :J 4 CLL 1.:AL 

1344 710 4 CLL ~~AL 

1345 71J 4 CLL rU-\L 

1346 1 12 6 TAD SAV'!J 1 

1347 1375 TAD (- 2 6t)) 

135vJ 3125 DCA /~1\j s ;'} 
13 51 ~)31 6 Ji"iP LOlWl 

1352 7201 BYC1~, CLA lAC 
1353 1 iJ 1 1 TAD Xi~2 

1354 0374 At'll D (1717) 

1355 301 1 DCA Xi<2 

1356 5337 J;vjp c;·1PT 

1372 7524 * 1 621 
1373 7566 
1374 1 71 7 
1375 7520 
1376 7 51(!} 
1377 6471 
1621 311 4 DCA SAVEA /SAVE AC 

1622 70>(.)4 i<AL 
1623 31 1 5 DCA SAVt:L /:314. VE L l•'lr< 

1624 6041 TSF' / St< IP Q;\) TTY OUTPUT I ,\l T El<t< UP T 

1625 5227 JMP .+2 0 
1626 53:,14 Jl'-1P CLEAR /CLEAR TTO FLAG 

"'"' 1627 6031 t<SF' 
1630 5270 J:vlP 13ITOUT /CLOCr< I,\JTERI~UP f 

~ 

1631 6036 t<t<B /TTY I t\JP i.JT I t\l TEi<XUP T 
(X) 

1632 311 6 DCA CrtAR /Bid,\ll:i IN CHAR F't<()il'i TTY 
..... 

1633 1J52 TAD UK 
1634 7440 SL.A 

1635 5253 Jt'1P t~STOK 

1636 7201 CLA lAC 

1637 3052 DCA Or< 

1640 1 1 1 6 TAD CHAR ~ 

1641 6046 TLS g 
1642 110 5 TAD i'1COr1A 

:; ,. 

1643 1440 SL.A /COt"iPARE WITH COtvlt•JA 

1644 5261 Ji-1? CHCR 
" :!: 

1645 2022 COl"iA, I ;;)l COt'-JT /1\lO. OF' CONTROL CHAR " • ~ 

" 



1646 1 1 1 i) TAD CHAR 
ATM-646 

1647 3 41 ::J DCA I Xi~ l /HJSEin' CHAr< 11'-l TAt:3L t: Page 14 of 43 

16Sk:l 1 v.ll c) TAU XK1 / TAdL E IS CI r~CULAi( 

1651 •IJ311 ANU <1717) //\~1 c'IUST d~ 1 6UU 

1652 J,j 10 DCA AI~ 1 / Trlr\U 1 61 7 

16S3 72<JJ r<S CO,<, CU\ 

16S4 1 1 1 5 fAU Si\ Vt::L /RES TdKE AC A;\lD L I ,\1!{ 

1655 71 1 D CLL r\Ar\ 

1656 1 1 1 4 TAU SAVC:A 

1657 6\Ud 1 I 0 ,\l 

166d Si.UJ Ji"'J.) I J / li'JT t~t<t~ t.Jr' T cwVJ 1J L 1:~ r t: u .. t\iTJ!\\1 

1 661 72dvl CHCi~ .. CLf--~. 

1662 1 1 1 6 TAl) CHi~r< 

166:3 1 1 ) 6 [f.\l) •'l Cr< I Cd ECr\ FOI~ CAr.;i\ I AGi t{ifUr<.\1 

1664 7 .!t5U ~,\){\ 

1665 s~ 4S J,Yjj.) CU.-it~ /CO:\IHWL Crl1-\•·• 

1666 l~vJv) CLti 

1661 )?.46 Jl'l r) CJI"iA+ 1 / :-JJ,\J- CuiHt<OL Crir\r( 

1 6 7•.J LtLI44 t3 I TOUT .. J,•J ;::> i LSE,-JD /OUTPUT BIT TO !J~.S-20U,; 

1 671 f.4SJ .S1\IA /AC=l1 NOHi"lAL EXIT 

1 6 7r~ .)2 53 J,·w !(STO t< /AC=1 OUTPUT TA8Lt: CH1V.,J l3E!J 

1673 7,~,u CLA 

167LJ 1 c;) I:) .j TAD 0 

1675 3\J 46 DCA SAVE:AiJ I Sf\ VE l\DDt~ESS Jf I NT~:r<KUPT 

167 6 1 11 s TAD SA VEL 

1677 3d 47 DCA .:ii\ VF.:rL 

17:vJ 1 1 1 4 Tl\ D SAVE1\ 

1 7lJ 1 J,] S•-J DC!.\ SP. VE:PA 

1 7d2 6-J,:) 1 IJ:\1 

17d'J s 4/!:J J;•1i) I L.Sfr<T 

1 7\J 4 6i~l42 CLEAr~ .. TCF 
171..l5 72,JJ CLA 

170 6 3d 52 DCA or< 
170 7 5:2S3 JHP ;~STJJ< 

17H) 4532 I OLE .. J,VJ::; I L t\10 :i 

1 7 1 1 720id l.)HASEl, CLA 

17 H~ 1 41 1 Tf-\1) l /~1<2 

1713 3023 DC>~ CriAr<l /NEXT Gh!-\i'i (J p r<:J c .~:.'.5:.:> 
1714 f?.;J 1 CLA 1AC 

171 5 1 d 1 1 fAU i\i<2 

1716 \1) ~~ 7 7 A:\10 <1717> 

171 7 :_L!) 1 1 DCA 1(~2 I St:T X.-<2=Xr~2+ 1 

1720 1 LJ1 1 TiW I XK2 
1721 1 10 6 TAD i"'CR /CHECK FDK CAr~XI AGE t<ETUt~.~ 0 
1722 7 44iJ ::>LA 

1723 5517 J1'iP I L Ei\rWI~ /t'JO CAi-mll~GE R ETUf~:\1 
\..1"1 

1724 4137 J.'IS CHCuNJ 
~ 

172S L123 GO 1 .. TAD CHAr< 1 
(X) 

1726 7041 CIA 
OJ 

1727 1 t:tJ 4 TAD LA.:>r / rl I Grl E.~H A~C:ll VHL Lit: FOK CODE 

1730 7510 ::>PA 

1731 5517 Jt'I.P I LEkKOK 

1732 1 HJ3 TAD r- 1 r<s r 
1733 750tl :::;.>'!!~ 

1734 5517 Jl'1t' I L E~r<Ot< 1 

1735 72vJO CLA 3 
1736 1023 TAD /CO.•IPUTt:.: 

m 

CHAr<1 ADDkE::lS OF FUi-.JC TI 0 .'l !< 
" 

1737 1120 TAD ADTBL 

17 40 3102 DCA T t::vJt' 3 
u 
!: 
Q 

1 7 Lj 1 1502 TAD I T il''ir 3 
M 
~ 

~ 

17 42 3102 DCA TE;v!P3 

17 43 5502 Jt"'P I TEi"'P3 



ATM-646 

1744 1054 TBLC.~ WRDCli /"A" 
Page 15 of 43 

1745 1753 cv /'*8" 

1746 2031 NOISE /"C" 
1747 1754 PTAr'E /"0" 

17 su 2042 BARKEr! /"E" 
1 7 :51 1755 ADDBTS / .. F'" 

175:2. 1762 DEL Eft: /"G" 

1753 5353 cv, JMP . 
1154 5354 PTAPE, JMP . 
1755 4532 ADDBTS .. Jt"lS I L;\!0\•j 

1756 4533 J:vJs I LCO>JVT 

1757 7041 CIA 
17 6tJ 3127 DCA FLAG /COt\ITAL'JS if JF t:HS ru i~ l)i) Ji~ Dt:L ETE: 

1 7 61 5464 JMP I LIDLE 

17 62 4532 DELETE .. J;"'S I LNO~.J 

1763 4533 Ji"lS I LCO.\J VT 

1764 5360 JivJP • -4 

1777 1 717 * 2JUio 

2vMJ 2434 F<ESET3 .. ISL I 014 TAl /INC. CO Ut'll T Er~- Ur' Dr~ f E 1 r 
20111 7200 CLA 
2Ut::.l:2 5214 JivJP K.ESET6 

212h33 1 510 I~ESETl, TAD I LSBIT /Sli.T rJO l1'l Tli.K = L'l I r. POlo'~ n~;;( 

2~H~LJ 7010 t<AR 
2tcJ~) 5 7200 CLA 
2;,}k) 6 7430 SLL 
2i00 7 5216 JMP t<ESET 4 

2010 1434 TAD I DATAl 

201 1 D377 AND ( 5 60l<1) 

(~(i) 12 1 51 1 t<ESEf5, TAD I LLi'1T2 

2013 3434 RESEf7, DCA I DATAl 

2014 1 512 HESET6, TAO I LPRVCT /POINTEr< 10 BITS 

201 5 5513 J,vjp I LLNK01 

201 6 1376 r<ESEI 4.t fAO ( 4000) 

2i!J l 7 5212 J<4P i~iSETS 

2020 7240 t<ESET2Jo CLA CHA / IJEC • CO LJ,-.J T 

2021 1434 TAO I DATA 1 

f2022 5213 J[vjp HESET7 

2i::123 0000 i'JOW.t 0 
202LJ 7200 CLA 
2025 1022 TAD CONT 

2026 7450 St'JA 

2027 5225 JMP ·-2 
2030 5623 JMP I NOW 

~2031 4223 NOISE .. JMS NO~.J 
0 

2032 4533 JMS I LCUi'JVf \Jl 

20 3~3 7041 CIA 
\.)~ 

2034 3054 DCA NSENO 
co 

2035 4256 JMS SETCH \0 

2036 0000 K:::.EPl Jo 0 
2c337 0000 AKEEPl.t 0 

20 LJJ 0000 NF'LAG .. 0 

2041 5464 JMP I LIDLE 

2042 4223 BARKER .. JMS NOl.J 

2043 4533 JMS I LCONVT ~ 

2044 7041 CIA g 

2045 3053 DCA BARNO 
m 
~ 

~ 

2046 7001 lAC u 

2047 3144 DCA l:3F'LAG ::: 
Q 

2050 7326 7326 

2051 1021 TAD BASEAD 
i 

2052 3145 DCA AKEEP2 



C...'U _, J ...;o-w:u~ 

2053 7040 
2054 3545 
2055 5464 
2056 0000 SETC.H, 

2057 4137 
2060 7201 
2061 3136 
2062 4223 
2063 4535 
2064 7200 
2065 3136 
2066 10 51 
2067 3656 
2070 2256 
2071 1123 
2072 :3656 
2073 2256 
2074 70tH 
2075 3656 
2076 2256 
2vJ77 5656 
2100 kji2H1t1 0 UTCt!, 0 
2L11 3l!fJ7 DC/\ 
2102 6001 t! ELf)~ IJN 
2103 7000 i\IOP 

21214 6002 IOF 
2105 7200 CL/4 
210 6 1 /)52 TAD 
210 7 7440 SLf·'\. 

211.9 53k'J2 Ji"lP 
21 1 1 7001 lAC 
2112 3052 DCA 
2113 110 7 TAD 
2114 6046 TLS 
2115 6001 ION 
2116 5700 J,vjp 

2117 00~10 E<\JDL, 
2120 -7200 
2121 1330 
2122 4300 Jt•lS 
2123 7200 
2124 1327 
2125 4300 JtVJS 
2126 5717 
2127 0212 LFEED, 
2130 0215 cR .. 
2131 4317 EHROR, 
2132 720~} 

2133 112 4 
2134 4300 Ji•lS 
2135 72{30 
2136 4317 
2137 7200 
2140 3022 
21 41 1375 TAD 
2142 3010 
2143 1375 H\0 
2144 3011 
2145 5464 

- -- ....... --

CIYJA 
DCA I AKEEP2 
JMP I LIDLE 
0 
Jt'1:.:> CHCONT 
CLA lAC 
DCA !-\OK 
J!"'S t\JO l·J 
JNS I LCHWr~D 

CLA 
DCA AOr\ 
TAD f)t<EVV.J 
OCA I SETCH 
ISL. SETCH 
TAU CHANGE 
DCA I SETCt! 
ISL SETCH 
lAC 
DCA I SETCrl 
I SL. SETCrl 
Ji"'P I SETCH 

TE,·it>ST 

Or< 

HELP 

OK 
TEt"lP ~) T 

I 0 UTCH 
3 
CU\ 
TAD Ci~ 

OUTCH 
CLA 
TAD LF'E:EIJ 

OUTCH 
Ji'lP I E.'.J DL 
212 
21~ 

J,vJs ENOL 
CLA 
TAD l:JUE.:i f 

OUTCH 
CLA 
J>'1S E:•'IJ DL 
CLA 
DCA CONT 
( 1 600) 
DCA XRl 
( 1 600) 
DCA XR2 
JMP I LIDLE 

ATM-646 
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/CHECK FOr< CQ,\) L<JL Crlr-~J'( L\l dUFFEl-( 

I CHA,-.J GE: COr<!:: \'IUr\lJ 

/.SAVE OLD co i-< i!: ,.JQr\D 

/ADDKE.':iS •JF CHI-\l'IJ Gt:D >vU KU 

/SET FLAl:i 

/OUTPUT CArUUAGE r-(£TUr<t'll At'IJD LINE FE: EO 

/blUEST ION ,•1f-\RK 

ILEt<O OUT t-.JO. l)f C0<'11Tr<JL CriAt-< 

0 
\J1 
\.)( 

\0 
0 

= z 



"' 
21 /!4 rj 

(~ 1 /j -~ 

21 :.:>tl 

21 ~1 
21 52 

'~ 1 53 
?.1 54 
21 55 
21 :56 
21 57 
~~ 1 6<J 
f.~ 1 74 
-21 7':J 
21 7 :) 
21 I I 

;Jl 1.: 
01 1l 
·il I< 

J 1 i ; 
j 1 7 ·I 
lJl 7:J 
,,i i I,:, 

,n 7 I 

!.\U:I 1 ,.; 1 
f.\U D:3 ( .S 
ALJ0,\ 

AUU~:I 

Auf JL 
·-'\F' l .-.j I) 

1-\K lc~ ;;:p 1 
Ar\G:,::P2 
AI'IIS ;; 

AOK 
Ai<t1u '<iu 
Ai(G 1 
dAr\,-\ :::r< 
iiA:<•'iu 
:JI-\ ::-i i,-\ i) 
dFLI~G 

r3ITULJT 
dl T.'.) 

1Tfl-' ;];\ ;) 
t:3YC:"< 
Ct·!c\,'J G ~-:: 
CrlAr< 

CrlA.~ 1 
Crit:3 r<r'\ 
CHCOi'-i T 
CriCI~ 

CHECK 
Ci-Hv1~D 
CLEt=\,,; 

,:JtJ ;J ;j 

720l1 
12:36 
3637 
353<:.l 
5746 
.) ,) . .) u 
1 374 
3:J45 
31 lj/.j 

'_) 1 J ~~ 

1 61 1 
1 ()1)·:1 

/~ _)cj C) 

.) 6 : .) 

:.) .) 1 I 
'li /4 
i /I) f:, 

;):·/ J'l 
j .) J ::; 

1 tl '[ 
,) 1 17 
1 6;•)j 

.;;.J :) 6 

1 7 :.) ~) 
) 1 .J IJ 

JLJl 
,j 1.2 .. 1 

l'J .) ~~ 6 
c:.,J 3 I 
. } 1 4:) 
,.) 12 5 
~Jl 36 
j 141 
V) 424 
2vj 42 
Uvj :i3 

Jd:!.l 
U1 44 
1 61.J 
dk136 
0031 
1352 
vJ 123 
Ul 1 6 
i.'h:J23 
0732 
;-)13 7 
1 661 
U537 
1JS1 
1 7;) ~~ 

CL;~ 

TA U r< t: EP 1 
UCA I A~EE~l/~E~fO~i VALUE 

ATM-646 
Page 17 of 43 

OCn I UJ FLAG IS ET ,')J L_) .: fL£\Lo = J 

Ji•it' 1 1~ S.'J .S E 

TAu Cl6ll) 
/JCtCj I Hr\EEP2/I''I~<ST TC.'l lJIT.:l OF Lji~r~Kt:~~ CJlJ!!: 
L!t:.C\ I) l'L !-\ u 

J .<i 1-' I i~ ..:);:); ~r< 

0 
\J1 
u. 
\0 
J.-.' 

~ 

a 
w 

" ~ 

~ 
a • i 
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CMPT 1337 
CI-J r Jd77 
co:·JA 1 645 
CQ,v).•)..);\1 d 621 
COM,\l1 i) 635 
CO/l 1 1r;16 
co,\lT cL322 
CONVT 1:313 
COUNT vh'J 3::> 
CO Ui-!T 1 lFJ 62 
CK 2130 
cv 1153 
Dt-\ fA 1 ;J034 
l)f-'1 ft\2 v.H13 7 
DELETE 1 '/62 
Et'-lOL ;~ 1 1 7 
Et<fW,< 2131 
Fli~ST t.:l1 vJ a 
FLO r 12~J;J 

FLAG 0127 
GU 1 172S 
Gndi r v) 47 4 
rlF.L2 21 ~)2 
IOLi 1 710 
lDLt'.:l vJ 723 
IDLE2 [j 7 40 
r,\IC ra r 12 66 
INTOL 1342 
11\lTK ,),.)02 

IODC•\lT !J476 
r<EEr'l 2036 
LAST ;)liJ 4 
L8FLAG 01 31 
LCHm~D 0135 
Lc;·.rr lj 7 47 
LCLL\lVT 0133 
L Er{;.;:l) r\ u 11 7 
LFEt:D 2127 
LFIXIT vJd 65 
L I DL t: 1)0 64 
LlrHTl 0.163 
LIMIT2 o10 S7 
LINK!!ll 0471 0 
LU1T2 "' 1 1 1 

\l1 
LLNK•.11 v} 1 1 3 u. 
LNFLAG •.1 13~ \0 
L1'-JO 1,-J 0132 1\) 

LOOPl 131 6 
LOUTPT i'.lv..l 42 
LOWEr{ '2J 555 
LP ICK U J0 ss 
Lt'RVC f V) 1 1 2 
LrV\,'\lGE •::l 1 34 ~ 
LKSBKr< .1121 ~ 
LRSNSE 0122 i 
LRST1 l:10 7i1 
LRST2 00 71 D 

! 

Ll"ST3 0073 : 
LRST5 0072 5 



,';;< ATM-646 
LSt3IT j 1 10 Page 19 of 43 
LS£,\l)) .JvJ 44 
Lsr,n ~)Vj 43 
L ft3L 1 d024 
LTdL2 du:25 
LTEGT '· l6}1j 

tV1C0t"iA ·iJl0S 
tVICK ~)1 vJ 6 

F ,'Jd I r s ;·hl32 
l\IFLAG i~) Lj•J 

,\lOtH C::> l)d33 
NOISE 2:1) 31 
NOJ-'Tt-<: JJ74 
,'JlJ f,>JJ v; 1265 
NO ~v 2023 
,\Is E.~o d054 
Or\ v.M52 
OUT ,3 71 "J 

ourcrl 8l·1H·J 
OUTOL 1381 
OUTJ-' LiT d 6JU 
PHA::i il 1 7 1 1 
PICKlN 1 .•),) u 
P:<c.:vcr ~) v) 4 ':l 
Pt:.:b:V'.i i9VJ 51 
Pt·~VGT v) ,;J 66 
PU\1-'E 1 7 ':J4 
QUE:::if dl24 
r~ADt\JO 1231 
i~A.'JGE 1273 
l<EDO 1 u 72 
f<ES~f1 :2,JvJ j 
i~ES ~T2 2•J2J 
r~ES E:T 3 ~~J~)U 

c~ES !~ r 4 2Jl6 
KESETS 2012 
i~ESET 6 21114 
r<ESET7 2013 
f<NDI~TA t!J;() 6l.'J 
I<St:lt<K ~~ 1 54 
f<S,'-JSE 2146 
RSTUr\ 1653 
rUN 10 51 
Si\VEA 01 1 4 0 
SAVE!\0 0046 Ul 
SAVEL vJ 1 1 ':l \.)4 

SAVEJ-'A 00 s~J \0 
SAVEPL 00 41 ~ 
SA VE~j 1 0061 
SAV•) 1 F) 12 6 
SBI T ¥10 6 7 
SCASE 12]2 
SEND 1234 
SETdUF 1213 ~ 

~ 

.SETCrl 2LIS6 g 
SET It\J ;') 7 45 
SETli\J1 ;j 664 

i 

SPCASE ,1)\iJ 40 .; 
! 

STAtU ID 421 I TABLE I vhJ27 
fABLE2 00 30 



Tl::!1 rs 
TBLC 
TEMP 
TEMPS T 
TE.·l~ 1 
TEivJf3 
Wl'WCH 
XKl 
N<:::: 
XR3 
XR4 
XH5 

v.l020 
1744 
l1076 
0107 
vhl1~ 

0102 
1154 
.JJ10 
0•,111 
0012 
ftjl.) 1 3 
l2H3 1 4 

ATM-646 
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OF 
Telemetry Data Simulation 

43 21 
4/2o 67 PAGE 

Inte rpre te r: 

The interpreter may be divided into three logically distinct sections: 

(1) A data list building section which operates in a conversational or 
question-and-answer mode. In this section data is inputted to the PDP-8 
by the user via the teletype. When a data word is specified it is ::tared in 
appropriate locations. Frame list storage is automatically allocated. 
Control of the builder section is retained by this section until all of the data 
words have been accounted for. At that point control is passed to the output 
portion of the program which contains the remaining two sections. 

(2) A punch section which punches a binary tape of the main frame 
description, counters and the data lists. A second block of data is punched 
which consists of some important registers used by the interpreter. These 
registers, when loaded over the interpreter, offer the user a convenient 
restart procedure. 

(3) A dump section which lists the sizes and header locations of each 
frame list, a dump of the counters, and a dump of the data lists. 

A commented assembly listing follows. 

Prepared by;~~-----· 
. Coleman 

Approved by Ill~'~ 
F. G. Conklin 
GSE Group Engineer 

i 
PAGES 



r 
,:)J.;jj 7 402 
(:L).J 1 122 5 dASBAS, 
t::J0:j;-~ ·~'J.t41 MFdASE:, 
:J!!)VJ j 1 j<)0 I~A,\1 DAD .. 

\:}1) ;1) 6 
d0.J 7 
'ilt::ll .j 
~)!!) 1 1 
0012 
0vJ 1 3 
;J;j 1 4 
d01 5 
001 6 
;1017 
~1020 

0021 
0022 
0023 
00 ;~ ~~ 
d02S 
0026 
U'J27 
11030 
0031 
0032 
vJ033 
0034 
1o035 
U036 
1003 7 
~H140 

0041 
0042 
0043 
0044 
lM4::i 
0046 
0047 
0050 
0-0 51 
0052 
0053 
0054 
0055 
0056 
0057 
0060 
(:j(j 61 
0062 
13063 
0064 
it]0 65 

1135 
1377 
1 1 1 6 
1225 
137'7 
,:) -.1 ~.j ;.j 
dkJ~3·J 

;.J,iJt.J~) 

~)Jt-')0 

.)J00 
'd \i) i(J;!J 
.j :):10 
2547 
1.J2 6 
0!J00 
dv)0·.) 

0020 
634,1 
71 6vJ 
7 /17;:) 
7634 
766it) 
773d 
7754 
7766 
;;)t/J00 

d0012l 
0001 
l'.li!J00 
.J,J00 
000)) 
l1JvJ0 
0000 
1!)~188 

0000 
d000 
0000 
00J0 
000!!J 
0000 
0000 
~H100 

1::lvJ00 
03 714 

0400 
2460 
0310 
0200 
2512 

LLfLF, 
C<''Hdi~s .. 
LDECPT, 
BA.St;, 
C1\J i'lWiJ, 

1VJOi'lfH r .. 
BAS EA iJ, 

CJt'-i T~L" 
li\Jf'LJT, 
N u,vj ~3 EJ-<, 
CO Ut\1 T, 
TAdL E:, 

FRAt•l E,\1, 
L 't, 0 
C F I~At'-1 E, 
LASTAD, 
OLDAiJD, 
~..;co Ul\IT, 
~IJR iJ1vlt\X, 
ALSTBF, 
BLSTBr, 
t-\LSTAD, 
dLSTAD, 
l·mBI rs .. 
;:.wwoo .. 
POINTE, 
FK!VJN8f<, 
COUNTR, 
TEi'1P, 

ZJ-<EPET, 
ZBPNSR, 
LLt'JCHG, 
LPRINT, 
L:4E.SAG, 
z;vJASF, 

HLT 
.4.1\ T 
fll-(.'::if 
1000 

LFL FLF 
1377 
DECPI<T 
;;iAT 
1371 
0 
:J 
vj 

0 
'<.1 

0 
~j 

FI 1~ST 
TAD U\dL£ 
>J 
J 
v.J 0 2~J 
- 1 4410 
-0620 
-;)310 

-0144 
-:J12'J 
-J0 Sic1 
-0024 
-VJvJ 12 
0 
0 
1 

d 
0 
J 
0 
0 
0 

,;) 

REP E:A T 
BPU,\ISi< 
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' -· "l 4:)i.).J 
u:_iiJ-: /2,)~1 

>J:)<U 1415 
J ':, i/: 3J S6 
J :J -'1 :) /jL!63 
) _,.-1,-- :~ 3 5 7 

'))''/ 5337 

;) ') l I 7 2 U '~ 

~):;, _) l 1 1 62 
U:J52 3357 
-~~ ~ :·,:j ~~ 3 OJ 

~:J :5:1 /j ~>JJLI 

j :5 :) :) LjLj 6 6 
.J :) :) ,:, :) 7 ,.:J A 

J::;-;,.) dc)~J.J Flt'-iLJC, 
b6l 1172 DITTOP .. 

,·) 5 62 1450 
.;):)(;~) ::5:366 
JS i:J/.l l 1 6/) 

JSt)~) 5771 
lj:J6•S 3d46 DITTlJD, 
d561 ~~)~)3 

"lS7J S?'/1 
<J::ill v}623 UI fTJt;, 

J 6;) 1 4501 
') 6•d ;2 L!S\Jk:l 
tj6;jJ 1 157 
'i)bl:l 4 7450 
:16dS SL!6k') 
cl6.j h 11 56 
,j6.) l 7450 
,j 61 j 5 6v.J k) 

.j h 1 1 11 55 
J612 745d 

Tt~U L I 
CU• 
Tf-\0 1 S 
OCA rL\ILJC 
I SL tJJ,•ll-' 

-J .'l.':.i l i. C; <L t<' 

Ti\,J l ::i 
lAC 
OC:\ i-;;:,·.;' 
J,·b 1 .-j,d,·d· 

TAU L2LJ<tJ 
J,-1;3 I L.r'Ui\1 

CUi. 
TAD [ 2 Li~:J 
J•lll S I it> Ui\l 
CLA 
TAU l 1 ~ 
OCH. Tt:Mt> 
J~-l;.:; 1 ,::p;,; r.\1 r 
ISL :;O;W 
J l'l r' '\1 i;~ ·.-JtJ t( Ll 
CU1 
TA;) f.- l<J 
UCA t;;J;.;U 
I.'::ii VL-.iL·JC 
J,•iP .\lt;;·iL 1:'-l 
J,•l,:, l iC1:Lf 
J;vJ,) I LlU•';'J 

J 
Ti-\.l) [- 2 
3.'-J .~\ 
J,·i.P JJllit.JLl 
fiW [-:52 

J;•ilJ I DI TTJ .~ 
DCA dL~fdF 
ISL IJ:Jl,\IT£ 
J:vlP I .+1 
623 
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* 6k:l :J 
/SGdKULJTIN£ TO READ, Cri£C~, 

Ji'1S 
J;vJ:-) 

f.AD 
:St-.JA 
Jr•1P 
TAD 
S1\I.A 
JHP 
TAD 
SNA 

I LREAD 
1 iPUt\1 

/2ACK DECH1AL NU>"l8C:.<S LJP f(J 4095· 
IJ<!£.::>ULT IS r\£1\.iRI-.JED !1-.J AC· 
/ A i\ION NU1•li::SEK G1 VES A DIAGi\IOSTIC ? ? 
/A ,\l LJ,VJBEF< EXGEEDli\JG 4vJ9 5 WILL Gl VE 
/.A UI.AG ?>?, AND RESTA~T· 

/GOM~A IS TEKNl~AL GriARACTEK• 
I £,-{;W l~ KECO VE1a IS BY TYP 1 N G ? l<U80 UT?, 
/wHICH RE-INITIALIZES AN[) RESTA~TS· 
/If FIFTH CHA~ IS NOT A CO~M.A, 

I A "?" DIAG iiJlLL BE GI VEt'-l • 

[-242 /~EPEAT (QUOTE> 

I LHEPET 
[- 1 5 /SLASH 

1 PAC~ 
[-36 /M 

0 
\J1 
~ 
0 
~ 

u 
!! 

I 
! 



\1613 ::) "! 6 _) 

J 61 ·~ 1 1 ~Lj 
) 61 :> 1 /j:}·lj 

H) 1 6 JLP),,:; 

J617 1 I S J 
) 6 ~.J 7 <'1S) 

/)621 s:n.J 
>.i 6:l. ::: .) 7 73 
l J 6~~ :) 7 LJS.J 
0 6~: •j .:)::)J2 

:J6.!.S 1 1 S2 
J626 7\J /Jl 
•)621 1 1 51 

.::; 6~10 7 4 '::xJ 

<J631 S·J."' :) 
v6:.;2 336-'1 
:J 63:3 7Ud1 
0634 1 ~3 6S 
0 6:3 :) 7Lt::i0 

d 6~i 6 S323 
;:) 63 I 72k.li!J 
Jbi.J.:) 1 3 6L1 

'.J6/Jl 1 1 SvJ 
d642 7 45d 
0643 53~~ 4 
064/1 1 1 47 
064:.:) 7'341 
0646 4473 
d647 7SlU 
2J 6 5~) S301 
0651 33 6.!J 
rJ 65::>, 13 63 
06S3 71jd 
06:.)4 7U04 
0655 'i 43>J 

0656 5316 
0657 7l10 4 
:J66J 7430 
0661 5316 
d662 1363 
(-:)663 7l:J:;J4 
1166Lt 7 43<J 
0665 5316 
V.J666 1364 
1) 66 7 743J 
i167vl 5316 
0671 3363 
06-/"2 ~~3 65 
0673 5201 
067/.J 5306 
ZJ675 1365 
v)676 1 146 
067 I 7 44iiJ 
(17(;)0 53J 6 
07d 1 72·JJ 
'J702 1 1 4S 
>37kj3 .(jj['jj 

J704 72l:h:i 

OCTNJP, 

r'CU•''i,,JA, 

Pt\l u,<1Bi", 

J,·"' l L'lA.::>f 
I.; :1 ·) L 1 ) 
.:),,JH 

J.·lr' I LLt\J Crl b 

/ :~ T :J 1 G. 'I 

fL\iJ [+JLJ /:~ 

.s.'-J,q 
J,·J•' ,J,:.;T;:,t::L 
.J,!Jr 1 !H T fJL 
:::),\) i\ 
J.·11-' I L1J UTI.>J 

l·-\ U L :Vo 
CU\ 
(;.\ i) L 'I, 

.::;,\)[\ 

J,·ij' r~cJ,•i/ii-'1 
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UCt\ r>,'( rt~;'-11.) /Cl"!i:CK f.Ji\ "," = i'i I; l't! CdEH,: 

Ir4C 
Ti4U ;'Cr<C.-..j r 
St\JA 
J i"·lr) I_) ,..J u E.::i r / i' '( ;'> e:: A " ? " r'U ,.; i-\ !) I i-\ G I F .. .Ju ", " 

CL1; 
TAU r'rCfEI'iP 
f'AU [ 123 /CrlECK FLh< KUdtJUT 
:)•\JA 
J.<il'-' 2:JUEST+1 /:,:::-.::>l'A:·<T 
TAU L-377 
CIA 
J,'i~ l LCiiECK /LOOK FOr< OECL'li\i... Jr, ,JCT1~L if 

Sr'A 
J,,jp t..l.\J:J;"idK /# DIAG,\JOSTIC JtiJUTlt\JE 
DC/4 i-'1\. T E;W 
TAD t.)ACt\wS /CrlECr\ FO.'< •JV£t<FLu~·J, COt\JVT fu JJC::C Jt" Ull 
CLL 
i\AL 
SLL 
J,•Je J Vr<FLtJ 
~<AL 

SLL 
J,•1P .J Vr<FLO 
TAD PI\CK~·JS /;\Ji)p, IF UCTPCK 
RAL 
SLL 
Jr'JP d VrWLO 
TAD i'r<.TE1'lP 
SLL 
J,'Jr' d V1<FLO 
DCA 1-'f\ClCiJS /E>JD OF CO.\JVS,\l At'lD U-r" .. ~OUfi;\li 
ISL r"Cri.C;\)J 
J;vlP r'ACr\ + 
J,W U UT 
TAD PCr\C1\l I' 
Ti\D [ :> 
SLA 
Ji·lP our 
CLt-\ 
T:;o L "ti 
J,·1 S I LP Ui\J 
CLA 

/II D I A G tW UTI ,\) E 

0 
\Jl 
~ 
0 
~ 



r -
I 

J -, :) ::J 

J I J r, 
) 1 ,j i 

.J 11· j 
J'/11 

_j i i .. l 
,I /1 j 

; ll ) 
:) '/1 n 

-~ /1 I 
.J i.~J 

J'/:?.1 

:) : J 1 
I·-: ·'I.) \) U f, 
1 1 '4·'4 

.) :) 6:) 

l 3 63 

jJ63 
1 .3 6/J 
'::i6dl) 
'73J;J 

1 1 ·:d 
/j j,j j 

r~:j J 

uC!LiiC, 
J v,~ FLtJ, 

J7.J.'?. ·l·ilU 
Y7::!3 /~Lj/1; t>i)LJI::::>f, 

J72<:; 

:J 72 ) 
. j ., :-~ ··-~ 

._} / ,< I 
,J I J) 
.)'7 31 
!/)7 32 
k)733 
J 731~ 
~Jjj:) 

~173f> 

0737 
J 7 LJ J 

0 /41 
d742 
0 7 ·~J 
(j /41.1 

071~::) 

J746 
1()74/ 
u 7 :)d 
0 7:) 1 
0752 
J7:)'J 
J 7 :)Li 

.J75'S 
0/56 
0757 
J76.1 
lj7 61 

rJ 7 62 
i.J763 
d764 
0765 
0766 
11)767 

cJ 7 7-J 
~]7 71 
077:·: 

):3 1')3 

~2 ) 1 
·:.ldcJ;) vC t'r'c.-<, 
73J0 
t3So 
3766 
1 3') 7 
:3/6"/ 
11 42 
3262 
1 3 6,) 
331S 
52',) 1 
3 3 64 J c ro <J T, 
1 1 d 4 
3766 
1 10 3 
3767 
1 J 61 
3 ~6;.; 
136;.; 
331~ 
1 3 l)/j 
573.) 
1 1 41 
1 1 4cl 
5343 
1363 
S6:.JIO 
:JJJ,j 
UvJJ:J 
7773 
12.:J1 
12.0 4 
1 2vJ ,J 

:.333J 
5331 

0C L'-ltJH, 
JC f:'-IJL, 
JCfJ/11~, 

t) ECJ,"I cJ, 
r'/\Cr\ ~·;.::), 
- i( T ,;::,vJj> J' 

1=> Ci-< C,\l T, 
Ld I Gd, 
LLU';;, 
IJC Li~L, 

,j77J i561 tJITTOL, 

L:i.J·J ll.iJ dUIL!Ji·;, 
1 ::) ;j 1 6•J /j,C:: 

H:J2 
LJ:::JJ 

6J32 
1JJ1 
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CL-\ /flt'JF\LIZAT!UI'~ .-~0Ufl·'~t~ 

f.',;)[-:) 

~;:_:,I 1'1 Cr\ L:i\l T 
L 1 ; I" iit.:r< tvs 
iJC., ,J;\ L~di-' 

UC'i •'1\.C(\ :i:) 
Tt~l!) i·)!'\Tt~.~JtJ 

J.L.) 1 ,.J;\Cr\ /.J,•W JCfJut·, lr~ ,Jl;t'iJL:i\ 

CL>\ ~LL 

T·;;,! L "> 
J, 1..) 1 Lt-'Ui'-J 

J,'JJ 1 L..'.iu•:~:Jl' 
i'!U L-:) I,~!.!:- DJ! f U\L I L i~ 
DC \ r>·,><C.'J r 
LlCi' t''-ICK ,·iS 
J ··lt' ;,).·.;(_;,<, + 
J /::)Fv1E /\.:> r'.),\JJ;~Gt\, uUi fJ,, JCU\L ii'S 

CLi·\ CLL 
T.<\.D .JC f,'-JOJI 
DCA 1 Ld1Gli 
TA [J J C L'-luL 
OCt-\ 1 LLO ':J 
['\:) L i ),j1;) 

DCf-:1 0 c T.-J.JIJ 
TAU u C fJt-1t' 
DC:\ JCTDt::C 
J,•Jr . .)HCK + 
i.)(;,:\ IJI'\ !'t':,'it-' 
fi:\'J ut::C:'-lJii 
IJt.;/4 i LHIGil 
U\1) !J J'.:C,\JOL 
DCi\ I LLU ;',1 

TAO FJK Tt:>JP 
UCi-1 ,J (; L-JJ l:;. 
'i'M J iJb:t_;J,·H) 
DC:\ ._;(;TOC:C 
Ti~ iJ I'' K T Ei'lr1 

J;·ir' 1 OCTI-'Cr\ 
fAD L-270 
TAU L 1:.:J 
J<'iP u c f.J u r 
TAD IJ.~\CK ~~:.::; 

JYJe 1 r> t\Ct< 
V.) 

J 
-::; 
rl I LiH 
L-J .. ' 
T i\ 0 1 ' {~ C c\ 
DC '\ J C '1'1) Cr< 
J 'it-' JC Ti-'CK+ 1 
D IT r:Jt" 

CLL 
TCF 
r\CC 
TAi) r3AS8A.i 

0 
\Jl 
~ 
0 
\J1 



l.h) 4 3 ~) 1 ~J 
L::U S 1 .') .·J :~ 

LJJ G :5 J A l 
Llul 1 Lh 
1)1 J 3:)/.J:) 

1 '-~ 1 1 1 j<J 6 

r . lJ 1 ~ :3d 1 1 
1 ~J 1 3 3·)36 
l ;J 1 4 3J/!3 
1 rj 1 ~ j.JJ 1 
1 ::) 1 6 -'1466 
l j 1 l .. q ·"~ 6 A 
1.) :o;.; 1 .::)!.) 6 
1i21 .-!2-'WJ 

1 >)(:!:~ /:JLjj 

LJ;~3 ,j,jj;j 

LJ2 4 /.j/J72 

1l'l~ 5 3J2J 
ll'J2 6 /~466 

}:j 2 7 4464 
1 J 3~) 1 S~J 6 
}<:jJ 1 2740 
1032 7 SLgj 

1;:) 33 d·,J<j<o 
ll'J J /j li47~?. 

10:.~ s ]1:.)::)6 

h)36 4471 
1 J 3 ., 4405 
10 4;J 4464 
1J 41 1::.1622 
10 42 4U;1d 
1043 1 ;tj 4<j 
L14/J 44e::l7 
10 LiS 440S 
1i,:l 46 7;·14tr) 

10 L!7 1 vJ Lied 
10 su 7UJ 6 
1 d:, 1 111 64 
h1S2 ~l'iJ'iJ 1 

U153 1U01 
1 ~1 s 4 3056 
10 55 1456 
18 56 30 44 
10 57 hJ44 
10 6:r.J 70 41 
10 61 3(143 
1·tJ 6'2 1 1 7:) 

10 63 10S6 
HJ64 3056 
10 65 1456 
1 J 66 3J50 
LJ67 345~J 

H:l7<1 7~01 

Ul'/1 ll::J56 
liJ 72 3056 
10 7 3 14::)6 
10 74 3U I~'{ 
LJ7S 7/J 4J 
10 7 6 LJSL:l 

= 

= 

,jG;\ ,j,:,~;t~ 

L\!J ·lr"dJ\::it: 
UC:-\ LAS fi~D 
t't~i.J l;i<-Bt\::iE: 
iJCI-\ C F'.\f.\,vJ E 

t' "" :) c .0 1 d ~~ ::; 
,)Cr\ l~.~ ft-tU:J 
[)(;;-\ )<';(1\;'•i t;,\) 

UG•\ .• CJ t.J,\l f 
uG.\ :lffi\L't 
J•·J.::, 1 LCKt..F 
J,•J::) 1 L.·1£::>Al.; 
TC::r\T ~;,,lf 

J.'i'::· I Ll)ACr< 
DC:-'1 .•U.'.! :j IT 
J ,,i :, I L C ;'{L F 
Jt'i;:> 1 L,•JE::iAi_, 
Tti:XT s;,•if 

Ji"l.'::l I LPP!Gr< 
DCi·\ T t:;,iiJ-' 
J,l,:::; I LL::i rLC 
J~·b I LLFLF 
J1•1::i I L...'it:::>AC 
Tt-:XT 'i>FK 

T/\0 C f.~A,'J i 
JAS I LDEC1.>T 
J(•lS I LLFLF 
c.vJA 
fl.\ U C FKAI'i E 
i'{TL 
ANU L /'/'/4 
li\C 
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fAD dAS8AS 
DCA TC:,'IP 
T A iJ I T E:l'-1 P 
DCA ;•ii~LWlAX 

TAD ~~KD<'•iAX 

CIA 

/t'-J(L·i C.JtHAINS LOC OF C-FH t3JS 
/Fr<J,vj ,•JJKiJ .:OHY 

DC/\ :JCJ Ut'-J T 
TAD [ ~ 

lt''IAX \-iUrWS !t'J THIS Ft<Ar1E 

T!-\D TE:t·if /CUN::>TtWC f AUUt< 
DCA Tt:r1P 
T/W I T1::;w I PI Cl< UP ADD ·J f FI i<Sf vJD lt'-l 
DCA dL.:lTAD I DATA LI:::iT 
DCA I t3L S TAD 
lAC /ADO O~E 
TAD fE~P /r<E-CO~STr<UCT 

DCA TE,·1P 
TAD I fE,,'lP /PICK UP ADDi< OF Fll'{Sf >·JU f,\1 
DCA ALSTAD /DESC1dPTu;~ LIST 
Cl-'11·\ 
fALl dL:.>TAD /CLJ,\I::i'l'l<UCT MAX ADDti 

0 
\J1 
~ 
0 
0\ 

" z 

Q . 
~ 



1 '/) 7 1 J,j j 6 
11 :)0 1 J 43 
1 1 .:) 1 '{.J /jj 

1 1 J;~ 34::J6 
11 :l 3 -'-146/J 
11 J ,; :. 7il 4 
1i j ._j .:LJ d,) 

1 1 j G l.J4Li 

r 11 :j 7 hJ <'43 

l 1 1 j 70~J 1 
1 1 1 1 J;j ::)3 

1 1 12 1 ,,j 53 
1 1 1 3 ·'1'-h'j 7 
1 1 1 ·'I 571 ~ 
1 1 1 5 1 6.J :J 
1 1 1 6 ~] j;JJ 

1 1 1 7 ·4 4 I 6 
11 -~) 30:) 6 
1 1 -~ 1 l:J~o 

11 c:::.:::: 7 0 .J <-l 

1123 7dJ 6 
1124 1-tJlJ 6 
11::: ~ 44f.S 7 
11 ~~ 6 LJS6 
112 7 TJ 1 ;~ 

11 3d 7c01:~ 

1 l .51 446"/ 
11 3~ 1 :c) 56 
11 3:3 4467 
11 3 !-J 571 6 
11 3 :) dJ~1 ,j 

11.:! ::> -:.t"loo 
11 '.3 7 447:j 
1 1 Lj;-J Lj .!170 

11 41 !J47J 
11 Lj;:: :,73:> 

12vJJ <j.jjj 

1201 1 1 76 
1202 75,jcJ 
12D3 5:2\;) 7 

12J L; 1 1 77 

12~0:) 'I:),) 0 

1 ;.:ro 6 :J 6V.J u 
12J7 72. LiJ 

1 c21 d 5 6;J:•J 

121 1 ;:LLJ.:J 

1212 0 1 37 
1~1 3 1 1 65 
L21 ,:.~ !.J50d 

L~ 1 J 73dd 
121 6 s 61 1 
121 7 : j .} 'J :-'} 

1 ;>,~-~c) l :21:LJ 

•'L\ T V!i< D .. 

5) 

1::.0 .. 

DECI::.:<T .. 

LFLFLF .. 

C rlECr\, 

HI Gti .. 

LJ':; .. 

i3CuP.~ f, 

t:i:Jt:.=.::iT, 

1JCH n.>iP 
i'A U :iCJ 'J.\J T 

Ul:t\ 1 !·,_.::,•1P /.::il'\.J,\C:: :·1(\X. 

JiJ::, i i:.Vl t::.:.SAG 

1· s,\ r $ '·" u 
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TtH.) .·i.~lJ,•lAi\ /i-\.:S::iu.·L~ :-iCOU,\Jl I;:, l'::u'') CU• 1ic', 
TAO .•iCd u.·H 
I t>.c 
iJC<\ i'JPJTE /S/;,.VE r'•Jl.\Jii::,< ,•J.~ c . .-;. L~ c.r·. 
THU ,-',J l.'JT£ 
J,·i.::i 1 LOECr-'T 
J,'lr' 1 i"d 
r_,AG:::c> 
,) 

J,·'J.J 1 L dC D 
UC!:\ ft:O::."le 
1!-\ u t' !~··l p 
:~AL 

1< TL 
,.~ [L 

J,·1:i I LdC!Jl-'T 
Ttw c r:;,,-w 

-~T.: 

J,·l:) I Lr::>C LW f 
TAU fl:>lP 
J.-1~) l LdCD1.rf 
J:'li-' I U~Cl-'r~l 

') 

J ·b 
j,vjS 

J,•i"J 
J, i .:) 
J.\.ii_.. 

I 
l 
I 
! 

I 

LCi{L r-
LL ~· 
LLF 
LLF 
L FLFLF 

* 12.JIO 
/.)Jd,~JJTI:-.JE fu \Jt:.~IFY iliHT 
/A~ ASCII CriArl IS A DECI~~L #· 

/lf A UEC· #, frlE OCTAL F'Ui'M lS 
lt<t:TLJr<NED IN fHt: AC· 
/IF NOT A UECL'lAL #, ,•JPJtJ:;, 0,-.JE IS 
lt!t:TUkt\IED l•IJ TrlE AC• 
/rli~S OCTAL VEr-<SIO.~ AL.~i.J • 
/C.Si:':E UCTPCtO 

TAD L-2'/t::. /r!IGH L~l~,:);< CHi:':Cr'\ 
S:·lA 
J,.jp .+4 
T ,.~u:, 
SivJA 
Ji"lr' 
CL,:,. 

I c,-;r:C.-< 
Ct·iA I :<ETJ:~:-.J ,:\ .'i 1.'-l GS <J,Il C: 

1 CH ~Cr\ 

~.\! i] [ 1 7 
i':·\ J L ~ 6.J 
J•vJ::; I Ll-'U,\J 
CU-\ CLL 
J,'il;; l dCDP1Cf 
'._/ 

CLA 

u 
! 



1 1 . ~ 6 
lc: ::>. l-J~),J,) 

1 :-~ .~ 3 7 ;-:>_,-} ) 

1-~2<-! ~J611 

1~.~~~) .)_I,,.J ,·tAl, 

16JJ 1 1 61 

16.J1 -L)cj :J 
r 
i 1 ()_, ~ 72~h; 

1 6Jj :3.-j Lib 

1 i) ; ·'I :LJLIS 
1 f,,j :J Li4611 

16.) 6 c.::n:1 
160 7 Lj,) 7 s = 
1 6l.J lJ¥·j_)U " 
1 61 1 £iLJ1:~ 

1 61 ,,; 7 Lj j"j 

161 3 523-'i 
1614 3•J 51 
1 61 :) Lbl 
1 () 1 t) 1 1 3 J 

1 61 7 7:;,50 
162d 5<~23 

1621 3.J 45 
1 62~: 5236 
162J 7:!. .) 1 
1624 3764 
1625 1051 
162 6 7ttJ 12 
1627 7012 
163<) 7U 12 
1631 01:J4 
1632 3~J 46 
1633 5236 
1634 1133 
1635 3J45 
1636 4464 
1637 2306 
1640 1440 L 
1641 7540 = 
1642 k.ll1l::JI(J 

1643 4472 
1644 7450 
1645 5262 
1646 30 56 
1647 4471 
1650 2037 
1651 4464 
165:2 2306 
165:3 4U75 = 
1654 4000 .. 
1655 1 vJ 3 6 
1656 4401 
1657 1 tiJ 42 
1660 3046 
1661 5477 
1662 4464 SPLC:::>.S .. 
t66a 2320 
1664 1 44~1 L 
1665 754vJ = 
1666 :!)000 " 
1661 7200 

!'\•' L"? 
,j ; . ) 1 "~ j_) :.}:\~ 

t;L. \ 
-J,u> 1 JU;_.::Jf 

.) 
/0~~~ AOD~~~~ LlSf ~0SlflJN 

* 1 6!J~j 

·r.~u L 2 4U 
J.-L.) I L.e IJ,\) 
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UC,\ ·JL.jl'df /CL'-:::{-\1\ d LL:>f •idl•~,-_:,, (:jj'UFF LI.:.L:::K> 
uC;-\ \L:::.fdF /CL,-: A L~-_,r d.J~·r",~;\ C!:./U f[::5!' ~,rUfl' !...:\i£ 

J, i .-) 1 L··H.::St~ C:: 

r ~~ :\ 1 • • .:J ~ 

;.). ·J :':\ 

J.·u-' l"t:,•nd r 
UC.-\ :iUtJ I TJ 
f:1u ·.·i0-:3 ITS 
(Hi).:-·/ 

::ir)·--\ :),\iC:.\ /J,<Jr> 7d lf if ·Jr• 1:s.i1S =<I 
J~-.. 11) .::Jr:vc::\j8 
uCt\ !\L.STdF /UC:eU~I l' :Jr<Ll ;siLl'~ !'LAG::> L-.J "r-i" L~l' 
J,·1r-' ::5Jr:ME::> 
CLr\ Ir~C 

DCA I L d T FL lj 
TAD ~'i0l3 ITS 
I<'[,\ / L l!: F T JUS TI FY fJ d I T 2 t ':1 

~~T;< 

A:-JD ( 1 6;JU 
UCA r:lL.'iTBF' /r'Uf # JF r:liTS L\jf.J DATI-\ >'10 
J1'iP ::>UdiVJ!:!:S 
TAD [ 3 
DCA i~L.':i fdF I Ut~)-'u.::ii T l·iO ~ILE FLAGS 
J1"it:i I Lr'IES/~G 

TE1a S.~)F 

JI'IS I iYACr\ 
.St'JA /JUtvJP TO SPL CASE.S IF i\10 .SF' rlEt~E 

J;vjp SPLCSS 
DCA TEi'IP 
J;-1:;) I LL.::ilLC 
lSL. SFi'ALY 
J.'1S I L.,iJ ESAG 
TEI<T "SF 

Tf\0 F'I-<Ai•1 E:'J 
JYtS I LDECP f 
TAD OLDAUD 
DCA !:3LSTdF 
J,•iP I LLSTSF 
J,•1S I L.1VJ ESAG 
TEXT "SP 

CLA 

/UPUHTE "A" .. "d" LISTS 

0 
\Jl 
~ 
0 
00 



1 67d l :3 61 
1 6 /1 3162 

1 61 ·~ 1 .3 6J 
1 6 '/ ,j J763 
1 ()'I Lj '~472 
1 6 'I ::) :30 56 
167 6 1 1 d 4 
1677 :1762 

r 17:JJ 1 1 J ~3 
1 7J 1 :3 7 6:3 
1 f<j:-~ 1 •-:) s 6 
1/JJ 71;j J 
1 '/.) /.j ,) 1 3 3 
1 '/l) 5 7'.'J0 6 
1 7:J 6 70U6 
1 (.I I l.J4S 
l'lh 3:J4:> 
1 7 1 1 4464 
1712 2431 
1113 ~~(:j 11 :> 
1714 Lgj 7::) 

1 71 5 Lj~) .~ j 

1116 4 :j,j 1 
1 71 7 4SdU 
1 7'2,:) ::H56 
1721 1 1 61 
1722 450J 
1723 72:.-Jc.j 
1 7?.4 }lj 56 
17~~ 1132 
1726 74SJ 
1727 5343 
173.-J 1 };j 1 
17:31 71t5t::.l 
1 7 3~~ S'/55 
1 7 0.3 1130 
1734 7LJSJ 
1733 5756 
1736 1146 
1737 7450 
1740 5757 
17 41 44/4 
1742 5316 
1743 4464 
17 4LJ d401 
1745 r~ 4D 1 
1746 407::) 
1747 40l1\1 
1 7 5vJ 4754 
1 7 :j 1 1J46 
1752 3046 
1 7'::13 547'/ 
1754 073\!J 
175S 8JidiJ 
17S6 2•6.J 6 
1757 2056 
17 60 1133 
17 01 11 63 
1762 12;:)1 
1763 12.14 
1764 2~J 67 

= 
" 

TA 
= 
" 

OCH-\Li_)JI 
;< i\J l),vj Jl 

lt\JC:~dJI 

DECt(dJI 
SPCL•.J ,•!JO 

SPCLtf I Jl 

LLHI GHJI 
LLLCJ:h 
LBTFLGJI 

T,·,_; .:>r•CLdl 
•JC,\ I u_,!l GLi 

);,;: \ I LLLU ,.; 

-J,·;:J l irACr\ 
•.H;:-\ l':.!:t'lf' 
·o-\1.) u ~cc .-.J .J .-1 

Ul:t"-\ I L.LdlGd 
U~·J ut·:C,~UL 

DC!\ I 1-LLO ;; 
TH0 t'i:'JP 
CLL 
.~:~ •J C 3 

'; l'L 
.~ fL 
"f,:\'.i 1-11...::> !'t3V 
UCi.:, e\L :-) i B r' 
J,•i;:j l l.•'tESAG 
!1!:X T "fY 

J,·iS I L.i~EAiJ 

J,•i:s 1 Lr u.~ 
ocr-:; O~··lr 

fi-1 l) L '!I!!() 

J,•j;:) 1 L1JUN 
CL;\ 
T r-\ 0 T S.·ll) 
T.LW t.:-.1\16 /LOOt\ FJ:\ "F" 
::),\Jf-\ 

J,·ir" r'l,,r:U 
Tt\U L - 1 4 I LLhJ,( F'tJ ;\ '' 1-;" 
,:),\)(~ 

J,-:),' 1 ,-;,\jL),<j 

ll-\ i) [ 1 1 
~i\Jr\ 

JiVJr 1 I ,'>JC,<t5 

/L!J'JK F'Ji< "I" 

T/\0 [ ~ /LOOK FOi' "D" 
,S,\),-\ 

J.'lr' 1 UECP!o 
Jt-1:::> 1 :.:;.JUEST 
J :·1 r' :-aJ Ci P i::. 
J,•i:::, I t.>l £SAG 
TEl\ T "0.'-\ 

,_J,-1:_, l 0C 1ALf' 
TALl JL.:; Ttl F 
DCA oL.:.iTi3F 
Ji·i1J I LLST::ir 
·J C 1'1" Ct\ 
.~,~.\1 LJ•J,·i 
l'ICr< 
iJ:'~C. ( 
TAD [ 3 
T.4u t:-263 
rliGrl 
L.J .~ 

1:H (fLG 
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::!!)! l:)LJ~i 

.:._: ,),,; 3.) 4:) 
C:JdJ },jJJ 

J) lj l) 

) ~ /1 
.~.) ) /j 

,~Jd J 

<:::a J ~, l 1 -~U PJC,-(~ 

2.; .. I 1 .j Lj:) 

C::Jl .1 3:;45 
(-_;:) 1 1 .:J464 

; J l ) 1 1 2d 
:::' ) l ;j £j j 7 ::) 
cu 1 !J 
'~ j 1 5 
·~) 1 6 
c2:J 1 7 
2·.:i2.:J 
2J21 
2;-:J;::;_:: 

2kJr:l. j 

2:.J2LI 
~2·J ~=:! '.) 
2·.J,,:~ () 
2··:L~:. 7 
2J :i·-) 
;~:J :3 1 
;.2d32 
~'J33 

2l:JJil 
(,~.j J ~ 
2·J36 
2:J 3 7 
2J4.:J 
2-~ /Jl 
2d 4~2 
2·343 
2/J44 
2~J Lj:) 

;~;.J 46 
2047 
2lJ SJ 
2~3 51 
2052 
20 53 
20 54 
2tiJ s 5 
2056 
20 57 
2060 
2!0 61 
2v:l62 
2063 
2vJ 64 
2l165 
2~66 

2J67 
2id7d 
20 71 
2td 7~2 

/iJ .j 'j 

·~! .'j 7':: 

, j .I ,J ·._; 

]lj'j:J 

.J23:.) 
;j,:)::) 6 
l.·J J 6 
1 1 c:: 6 
-'r~4d 

l.l:J6 
3 41 1 
1172 
1 d 1 1 
J:.:146 
1 1 42 
3216 
::>2 71 
li.::! 40 
7 J 4:J 
523:) 
·10t.:hJ 
327J 
1 ;'J_ 6 7 
7 640 
5263 
127J 
3 411 
4464 
2220 
Lji) 7 5 
4.0\10 

4472 
3411 
564:J 
1262 
3216 
112 5 
52.,;-J 7 
:):~21 

3267 
1046 
12 7-.J 
5246 
k:hl00 
il~JCiiJ 

/i466 
L:l53 

= 
" 

t'-JL.lr', 

LEi~J I e, 

= 
" 

DG:'J,v;e, 
SVt\JC,\lT, 

81 TFL G, 
C:-J T E,'i ,, , 
LS f~TF, 

i t~Ll L Lj 

l ·iU HL:) fdF 
,jt_;,, :\L.'::>ldr 
l HlJ .-.~-v-iu1:;u 

·)•,_,.:-1. ..:>L ::i fdF 
,),'1;-' L;) !'.:.;Tf 
!'A') L 10 
i'i'-\0 i·-\LS l'JF 
:)Cn '-\L.::i l'di-" 
J.';'~ l L.o·ii;l.CHJ 

1 .:.i\ r "I r> 

,:i\)" 

J ,_' L. t.:1<J L:.> 
ut~t-1 rs,~~·jj) 

~f'H lj f' i~-'j J') 

l AU ( lJ:hh:J 
J,.,;_;> 1\i.J T ,:i:li.T 
Ti\ 0 i' E:'u:-
DCi\ 1 C,\lJ'HUi) 

T,~u L-2 
TJ\U :...: \l f,\00 
;)C\ ::lL:..:iTIJr 
f!\;J L /jJJ 

1.JC ~\ :L. IrJ- 3 
J_., ... L:) L'::i fF' 
J:•i:.J ,;r fC::XT 
c.·d~ 

J.·k' .-7 
J 
DC~ C:HEt'·Ji:.> 
Tr\D .3 I TFL G 
SZi\ ·:.;Li:'l. 
J,·-u' .::iV,'I!C,\lT 
Ti\U C.\lfr.)'1l-' 
lJCri l C:\lTAIJD 
J,·1:.:i I LYJ E.:.;AG 
TEXT "r~P 

j,., ;j I Li'ACr\ 
DCI4 I CNTI\DD 
Jt'-11" I 1-<1) r c::x 1· 

t'A :J JG:-<,.J."li.) 

OC.I\ c\L~ IP- 3 
TAU ( 1 '-I 
J.•JP L\l Gt<+ 1 
J,-Jp :~ L I 1> 

DCA 11! TFL G 
TAu d!-.'::i fdF 
T.I\D C,\l fEi•iP 
J,•]j.J c,\lTPWf 
d 
u 
J,>j.:.; I LCI-<LF 

TiHJ i".J I 1-.J l'E 

/ CL EA!-': FL/\C:.i 
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2vJ '13 7 ,J 1 () 
;2,,) 7 /.j 1::3.-;) 4 
2d1::) 3d ;)2 
,~lj 'j 6 3267 
l..J 77 10 52 
:2ld:J 7 6S.J 
2LJ1 :J31J 

r :~1 J2 1 .:J 4:) 
21 d3 l.'J0 6 
;,;H4 'l.JJ 6 
21 ,·j j 'h):J 6 
21 d 6 ,j 12 4 
~~~ J 7 5312 
~I l.J Ll4S 
21 1 I 1 447 
~211 2 3447 
~~ 1 1 3 ll-;}46 
2114 3450 
2115 2043 
2116 53/41 
2117 7~~ 4\J 
212d 1 <140 
2121 /00 6 
2122 0164 
~~123 1 133 
2124 1001 
2125 3056 
2126 1037 
2127 3456 
2131J 31:.137 
2131 2J4(a 
2132 1 :'J 4~1 
2133 7~) 41 
2134 1036 
2135 7Sl0 
2136 55(1?. 
2137 7200 
214itl 57S3 
21 41 2050 
2142 730tiJ 
2143 345:.1 
2144 110 52 
2145 7440 
2146 5351 
2147 2047 
215J 3447 
21 51 4472 
2152 5520 
2153 h137 

220\"J 4466 
2201 4464 
22il2 2016 
2203 !.-) 31 J 
22J4 02)00 

2205 4466 
22\a 6 7 40<~ 
22',:) 'l 7:?.\tJ'.:J 
221~ 1 123 
221 1 3;?.25 

l!:W.JC,\JT, 

UPDATE, 

CHAI\JGE, 

i\l i ,.;, 

tJ UTPUT.t 

CH 
$ 
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lJLr\ 

OCr~ i-::WJJ Uu 
;JC!-\ iilfFLl:i /CLEAr; IT Ft)•( ,-Je~I~T WHA >'iU:\iJ 

1'1-1 ,_; c: v.'lo u u 
~),\lC~ CLA 
J ,.j,-> .;~ W.J (;,\! T 
T--> rJ i-lL :·:.1 l' d F 

c.; lL 
.< JL 
.~ fL 

J:·1rJ • + 3 
U-1U :-\L:::, TdF 
fr'~iJ I ALSTAU 
UCi-1 I 1\LST!\0 
fAD dLSTBF 
UCA I tlLSTAD 
I .SL ·.,JCO W.J T 
J,•ir' uPDATE /UPUI~TE LIST ADUHESSES 
c,·Jr~ 

lAO CFK.<'wit: /CU•<l~~>JT FI<A,"l~ # 
i·(fL /,"iUL TIPLY dY 4 
f-\,'.JU [ 7 7 7 L! I GET ,U D u i< J Ut\lr\ 

T:~O ( 3 
TAU dAS8AS /CJNSfKUCT ADDri 
UCf..\ TE•vJp 
Uw ::>fTALY /:.:>Tut-<E L\l dt~SE AiJUK LIST 
DC'-\ l Tii:.VlP 
DCP. ~.:iF TAL'{ 
I SL C Ft\At'1 E 
TAu CFi"<At''lE 

T/\U Fi(A,vJ :!:N 
Sr'/\ 
J:-1P l L1J UTP T 
CLA 
JMP I NEW /SfA~T 8JILOING A Ni~ F~AME 
ISL dLSTAU 
CLI-1 CLL 
DCA I dL.STI-\0 
TAO ~VNJDD /CrlECK E-J 
SLA 
Jt•1P .+3 
I.SL f\LSfAD 
DCA I f\LS fAU 
Ji•lS I LPACK 
J,•!P I ,\JiXT 
,\l E ~·iF f\,•1 

J :,; ::l I L C r<L F 
Ji"LS I L1"lESAG 
TEAf $i':'>J 

JC·IS I LCr<LF 
rlLT 
CLP. 
TI~D L 20 
DCf.\ f' 1 

* 22UIJ 

" z 



r 
l 

;22 1 c~ l j /1 
2:d 3 3226 
:~21•4 10'U6 
'~~l:J :'l227 
22 1 0 1 ) 1 1 
?.:21 7 ;j,~j;j 

222U 1 ::Hr~ 
~~2 2 1 :};.2 ~31 
222~~ hJ 41 
22'_:3 3232 
~~2 :~ Lj 4461 
;2:~;,:.: s <J0J0 ~~ 1, 
222 6 ~jtj;J'J 

222 7 ,.J.:JiJ,J 
22:J.) .j;:j,j J 

2231 j;:J<jvJ 

2232 ~L:JJ.J 

2233 1;?..JJ 
223 Lj 

223::) 
2236 
2231 
224.;) 
2241 
2242 
22LJ3 
22 LJLj 

2245 
2246 
2;~47 

;~2 S·j 
2251 
2252 

7 ) J .) 

1 J qLj 

3<::!3 Lj 

1 :VJ S 
3225 
1346 
3226 
1 vM 1 
3227 
h:Jl0 
323] 
1 1 40 
3231 
11 3 7 
3232 

22 53 522 ,, 

2;.~ s::) 
2~~56 

22S7 

22 6~:) 
2261 
2262 
2263 
226LJ 
2265 
2266 
2267 
22'/<i 
2271 
2272 
2273 

7 LfkJ2 
1 1 42 
323LJ 
44J5 

4464 
8 622 
J 11 5 
054J 
2717 
22d Lj 

235\:J 
7.:151 
Lj~) il2 
l:.ll23 
J S-40 
2325 

S< 
o> 

d 
AS 
E 
StJ 

2<~74 d24U d 
2275 <J622 FK 
2276 -40'=:)4 1.) 

2277 ZJ 523 ES 
;-23<H d 3 4tJ C 
23d 1 <J2i1J 1 BA 
23U:2 
2303 
2304 
;:3J 5 
2Ji:J 6 

·~3.J 5 
LJvJ00 
4466 
7200 
1 V)3 6 

" 

1'<-\~J C~2) 

LJCi~ ,>1+1 
f.c, ) ;_;,~ fdl4.:..i 
.;(_;.\ 1;,1+2 
!'i\U C1\l TMJtJ 
i_l[_;..:t I.J 1 + 3 
f'J\!J l<l FdEb E 
tJC!-'1 1-' 1 + 4 
f/H) L(\ST!-\D 
1)Ci\ ,J 1 + S 
J,·J.:> I L.:.3r',\1St• 
~) 

~) 

.j 

~j 

CU'.. 
;\j(jjJ 

i'AtJ J,·ii.)i'lAT 
OC1\ • -2 
TAD L /-";<{11'1[\) 

iJCPl I" 1 
uw LPLJI wr 
DC~\ P 1 + 1 
TAlJ d.-\~di-1:::> 

UG. \ P 1 +2 
TAD di\SE 
DCi\ P1+3 
fi-\ tJ L 10 
L!Gt'\ p 1 + Lj 

fAD i. 1 7 
DCA ;J 1 + S 
j,·ir' Pl-1 
rlL.. r 
Ii-\t) ( '10J0 
DCn f' 1 + ·1 
J,·i.:;. 1 LL FL F 
/ IJ id ,·\) T 1'1 AT r<l i\ H ir< E: 
J,·i;:, I l>iE:SAC1 

J ''" ,. I'J..;) 

CLA 
I LCt\L F 

TAD Fr':Ai"l EN 
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r 

2~H -~ l,J .:'J l 
231,) ::lJ~.q 

.~J11 :ul?. 

.::::~1:~ lJdl 
::JL3 J.l13 
<:!:511~ LJS?l >li<.LJOl', 
2 31 J J iJ ,; 1 
r~316 . .:::il~ 
;~Jl'/ 1.)1;~ 

232.1 /j.q..J 7 
:.:!.kl 1347 
~ ~L~ ,:: :.hl 1 <'l 

;~:.L:;::j 1 1 64 
:2:3:::; 'I ;)l) :l ::i 
2J25 1 /ll 4 
2~-!:26 :3:Jj.j 

2327 -b<~ 1 
2J3U 
2331 
2332 
2333 
2334 
233:) 
2336 
2337 
23/d 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
235<:J 
2351 

J•Jd:J AKGI·I:\! (, 

1 LJ 1 3 
J056 
4463 
2055 
5325 
4466 
2054 
5314 
4466 
57 LjJ 

2400 
j254 
1)036 
ii)0 53 
2:347 
dUd4 
2HJ03 

2352 cH1U2 
2353 J;~l:J 4 
2377 0:;j22 
2400 
24l11 
2402 
2403 
2404 
2405 
2406 
24t37 
2412) 
2411 
2412 
2413 
2414 
2415 
2416 
2417 
242l1 
2421 
2422 
2423 
2424 
2425 
24<::! 6 

4464 
0316 
2 4211 
040 4 
0000 
10 1 1 
3056 
4463 
10 1 1 
3223 
4466 
4464 
~) 31 6 
2422 
2356 
5656 
0000 
4475 
}1~00 

vM0k) 
4466 
4464 
1 401 

L Fl<A,-.i,-J, 
LPU!t'-JT, 
!\i-{ GL .S T, 

Tf-\ 
DlJ 
$ 

Tl~ 

s. 

$ 
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tjC.~ ,.·,·(.·ddj' /d.SE:.D F:J.-; C•J·.nlit~ 

DC'\ 1<~ /U.SED i\::S L~J:.::,;, FUl~ 1'·:, t;,\ll 

f!\U u:~S:JA:::.i 

JJ.:..:-1 1 J /,-j:.J, !';\!;\ ELt•>1i;>J L J~/)1),·, 

J,·l~ l L.:::>,->;'\GE 

I .SL.. 1 ' 
IA I) I?. 
J,;::.; 1 ::.ut:cl-'1 
J'ril_l A.•.:~iL;:)f /;_;,·~"..:, L:<::.S:i f<i;-\,,J c-lf\:::i•!: {\l)i.Jr( '.Jr .::iPAC.'!.: ,_;J,<J$ 

DCA l /J 

'f!-\ LJ L - /J 

0Cn G.J c.J,·~ L< 
T:w l 1 .q 

uC; 1 L< c:;,.;;.J T 
J,·J _; J L:>PAC r:: 
k1 
fi.J,i) 1 13 
OC:;1 fC:m:) 
J,·l:; l L.rj ;-;I,\! T 
I ;j.::. ;~,J J,·~ L·( 
J,·u-' i\r'(G•'J•\if- 3 

Jt"l:.:i I LCt<L F 
I Si 1'1·\i"L\il:3!~ 

Jr·'lt' ,'J/\LUOl.) 
J,'b I LCKL F 
J;"lP I • + 1 
24.JJ 
J,-JP /l,\ TlH X 
F:•AI'i l::I.J 
,"'.J I .\)JE: 
Ai:;;GL:ST 
4 
3 
?. 

Ji"lS I L,,iESAG 
TEia S>C•'-l 

TAD t.:.\1 T.AlJD 
Ul..:i-\ 

Ji'JS 
TAD 
lJCA 
J:~1s 

1 t::'lP 
I LJ.:>Klt'llT 
C,\ITADD 
Dl 
I ZC;-<LF 

JtVlS I D-1ESAG 
n: ;<r s; c ;\i 

J,vJS I LDUiiJP 
1 4ii'J0 
0 
J;'lS I lCt~L F 
J,•lS I ll'1 ESAG 
TEXT $LA 



2Lr~ I ?:32·<'l ST 
;~4~~,) !U)\,1).) ~; 

;~ 4:) 1 72 ltJ 

::.'J3:~ 1 :a 41 
2/J::JJ 3c:i56 
243LJ 11LJ63 

~43S 4466 
:~43 6 LJ464 
~::!4::17 .) 4.J 1 

;::: Lj,) 1 
:56:)6 
:)60 J 

1Ud2 
32:::d 
7J -'!.J 
1 d L!} 

3:~ 5~~ 

/j/475 

J,J,h) 
JJJJ 
44U::, 
7<U2 
4466 
:56:57 
ldJIJ 

!'.4 . . . '3 

0:2 .. 
03 .. 

2LtL!) 

24·:11 
~~442 

244;~ 

2lJ.:j 4 
:c2-V! S 
~ /j/:j 6 
:-~/j/j 7 

-~4 5<) 
. 2-'IS 1 
:~45<::! 

2Lt~:3 

245/J 
24=->~i 
24:)6 
2 /j:.) 'I 
;~46d 

2461 
2462 
2463 
246/J 
2465 

1472 Lt'IJCrlNG, 
71'! 40 
1 31 1 
765c:.l 
:55?.0 
7d 4-d 

) . ' . 
<-4bb l.J Sd 

3vJ 50 
34::,0 
7340 
1 U43 
3:J 43 
lt3 52 
7 45(·) 
:5301 
72UJ 
3845 
5520 
1045 
.J 12 4 
3>) 45 
7G4d 
}/JLI7 

3047 
552/J 

2467 
247d 
2471 
2472 
2147:3 
2Lt74 
247:::> 
2476 
2477 
250.:1 
25:J 1 
2502 
2503 
2504 
;~sJ s 
~~5J 6 
2:Sd7 
2:) lt•J 

2 51 1 
2512 
2513 

21 51 LCHAt\i G .. 
4521 YiASF .. 
d:1L11 

251 4 LjLJ64 

;~Sl S ;~3d 6 
251 6 4/H ";J 

251 7 4k'JkM 
~~52J 44h~ 

2S21 3d56 
25?.<-2 '/d40 

:: 

" 

CL.\ L>l.4 
'f,U L:L:i i'AU 

1)c; q r it''' r-
J,·L) I ir',{Urt· 
J. · 1 2) i i. C KL F' 

J,.;::.; l L:•ii::ii:I,C:i 
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