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DECUS  Program  Library  Write-up

MORSE  CODE

DECUS  NO.  8-424

ABSTRACT      .-

This   F.rogram   accept:s   Norse   code   via   a   log.ic  sense   line   in   real-time   and

oiltput.s   the  decoded  message  on   the  teleprinter.     The  pattern   recognition

algorithm   in   the  program  automatically   adapts   to  the  sending   rate  with   the

maD€im.im   reception. rate  of  th:   computer  being   limited  by   the   teleprinter  to

.clout   loo  words   per  minut.e.     The  p`rogram.classifies   a  key   down   cc]nd.itioii   as
i

Either  a  dot  or  a  dash..     The  key   up  conditions   are  classified  either  as   a  space

in  a  character,   a  spa.ce  betw`een   characters,  or  a  space,  between  words.     These

pattern   c.Iassifications   permit  each   character  to  be  decoded  via  a   table   look  up..
)

I NTROD UCT I 0N
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This  Norse  Code  Tr-anslator  wa;  written   to  satisfy  a  project   requirement   in

a  3  credit  junior   level   course  entitled  "Real-Tine   Computation''.     Thi.s   course   is

taught  by   Dr.   To   L.   Drak?,   Associate  Professor,   Department  of  Electrical   and

Computer   Engineer`fng,`   Cle.fhson   University.

This   program  has   been  written   to   run  on   a  4.K  POP-8  with   a   logic  sense   line

and   a   real-time   clock.     The   real-time   clock  commands   are:

6]4]                     Skip   if   clock   flag=   I

6142                     Clear   clock   flag.      Discount   the   Flag   from
•the   interrupt.

6]44                   Connect   the   flag   to   the   interrupt.

The   logic  sense   lines   are   read   in   para]1e}   with   a  6074   to  provide   the  program  with

key   up   and   key   down   informatic}n.     The   accun.ulator  Should   be   cleared-prior   to   this

transfer.     The  switch   reg.ister   at   the  start.of  the  brogram  determines   a  mask   t`o

mask   the   bit   of   interest ....-.
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DESCRI  PT I  0N

ttoRSE.   is   an   interrupt   controlled  Norse   code   translator  written   for   the

POP-8   and   compiled   through   PAL-Ill.      The   program  will   accept   code   through   the

logic   input   lines   on   the  TR-48   analog   computer.      It   reads   a  "I"   as   a  key   up,

arid.  a   ''0"   as   a  key   down.

The  program  will   adj.ust   to  the  sending   rate  by   comparing   al].   infomgtion

received  to  the   length  of  the.last   dash   receilved.    .The  program  can  becone

Confused   if  th?   ra.te   is   increased  suddenly,   and  would   read  .everything   as   a  dot.

To   cause  this,   the  sender  would  have   to  suddenly   reduc:e  his   dash   length   by  more     ;

Char.   50%.

The  starting   address   is  02008.     When  the  program   is  started,   it   is   necessary

to  set   the  switch   reg.is-ter  to  the   logic  trunk  mask  because  the  program   reads   the

switch   register   in   the   initialization   routine  and   deposits   the   result   in   the   logic

mask.     We  have   found   that   a   clock   rate  of  about   400   Hz   is   sufficient   for  sampling.

the   logic   inputs.      If  the   tlser  wishes   to   restart   the  program  to   re-initialize  either
{

the   logic  mask,   or   the   dash   length,   and   keyboard   interrupt  will   send   t:he  program

back  to   location   02008.

The  decoded  dots   and   dashs   ilpon   reception   are   assembled   into   a   code  word.      Upon

detecting   an  end  of  character,   the  program  references   this  word   indirectly   to  find

the  ASCI  I   code   for   the   letter  sent.     The   code  word   is   divided   into   two  .sections,   as

•.Shown   on   the.   following   page:      the   address   part    {bits   0   through   5),   and   the   code

part   (bits   6   through   H).
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As  each  dot  or. dash   is   received,   the  proper  number   (0   for   a  dot;   1   for  a  dash)   is

placed   in   the   link  and   then   rotated   into  bit   1]   of  the  code  part.     01008   is   added

to.the  address  part,  which   increments   bi.ts   3  -5.     The  two  parts   are  combi'nec!,

with  proper  masking  to  prevent  overflow,   into  the  complete  code  word.     The  ¢ode

word   can   uniquely   identify   any   combination  of  dots   and  d.ashes   up   tg  a   total   of

six  bits.     More  than   a  total   of  six  causes   the  code  part   to  .overflch/  and  the   first:

bits   sent.  a.re   lost.     Jf  the  code  sent   contains,   for  example,   8  dots   {the  coae   for

"mistake'')   the   first   two  d.ots  will   be   lost.     However,  the   address   part  will   still

be   incremented.  for  each   dot,   and   the  number  20008  will   result.  .+This   is   the 'only

code   in   the  data   list   that  has   art  overflow  of  the  code  part.     Some  examples   are   .

shown   below  to   iuustrate   the   code  word.

LETTER MORSE`   CODE CODE    WORD

When   the  program   is   started,.   it   initializes   the  dash   length   to  zero,   so  the

first  bit   rece.ived  wil]   be   interpreted  as   a  dash.      It  .clears   the.software   prin.tar

flag,  sets   the   logic  mask  by   reading   tie  switch   register  and   initializes   the   code

word  and  iits   parts.     The   interrupt   is   acti.vated  and   the   clock   is   connected  to  the

interrupt   bus.
\
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The  program  then   enters   the  background   program   in   a  wait   loop   to  wait   for  data       _

to.  be  printed.     As   soon   as   data   is   placed   in   the  buffer,   the   background   program   loads`\J

the  charac.ter,   prints   it,   and   tests   the  buffer  count  for  more  data.      If  there.  is   no

more  data.   the   buffer  add.ress   is   initia]izEd   and   the   program  branches   back  to  the

original   wait   loop.      If  there   i,s  more  data   in   the  buffer,   the   program  e.nters   a  wait

loop  to  wait   for  the  softwa+e  printer   flag.     When   the  printer   is   ready.,   the  prograt.n

loads   and  prints   the  data  as  before.

When   an   interrupt   is   rec.eived,   the   program   is   branched   tQ   the   interrupt  executive

{1oc3tion  04008).     The  machine  status   is   saved.     The  executive   then   checks   for   three

sources   of   interrupts:     1,)   the   clock,   2)   the  printer,   and  ,3)   the  keyboard:     When   a    .
a,I

printer  interrupt  occurs,   the  software   f]a`g   is   set   and  the  program  exits   back   to  ;trle

background.     When   a  keyboard   interrupt   occurs,   the   program   is   sent  back  to  the      :

initia]ization   routine.

then   a  clock   interrupt.  occurs,   the   last   key  st.atus    (up  or  down)    is'  placed   in

the   link.     The   logic   trunks   are   read   in   and   all   unused   trunks   are  masked  out:.     The

present  key  status   (from  the   logic  trunk)   is   compared   to  the  past  key  sta.tus   (in   the
`..

|ink}.      If  they   are   th:  same,   the   count   is   incremented   (routine  Col,location   00508)

and  the  program  exits   to   the  background.      If  the  status   changed,   the  program  jumps

to  the  STORE   routine   (loc:ation  00708)   to  decide  what  was   sent.      If  the   past  key

status   was   down.   the   decision   i.s   betw:en   a  dot   and   a  dash.      If  the  past  status   was

up,   the  decision   is   either  a)   the  space.  be'tween   a  do.I   and  a   dash,   or  b)   the  space

]ett-ers,   or   c)   the  space  between  words.     All   Fecisions   are  based  on   the   length  of`

the   last  dash   received.
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lf   the  past  status   was   down,   the   routine  compares   the  count   to  i   (dash   length).

If   the.  count   is   less   than   i   of   the   dash   length,   it   decides   that   a  dot  was   Sent,

places   a   0   in   the   link   and  j.umps   to   RCWIC   (location   06008)   which   places   the   dot

in  the  code  word.     When   the   count   is   greater   than   i  of   the  past  dash   length,   the

dash   length   is   updated  to   the   value  of  the   coiint,   and  a   I   is   placed   :n  the   link.  .

The   program  then   branches   to   the   RCWIC   routine.

If  the  past  status  was   up,   again   decisions   are  based  on  dash   length  as   shown

be 1 ow :

a)        count   <   3/4   {dash   length)   =  .space  between   dot   and  dash

.   b)        3./4   (dash   length)   <  .count  <   3   (dash   length)   =  space  between   le.tters
~

c)        count  >   3   (dash   len.gth)   =  space  between  words                                                ;

If  a)   abctve  is   true,   the   count   is   initialized   and.  the  program  I-umps   to  th-e  Col

routine  and  then  exits.      If  b)   is   true,   the  program  iis  sent  to  the  Latte.r  routine

•(.location  05518)   which   places   the   letter  to  be  printed   into  the  buffer.      If  c)    is

true,   the  program  goes   to   the  SPACE   routine   (location  05008)  ,  which  d'oes   one  .of  tw6

things:     1)   deposits   the   letter  to  be  printed,   and  a  spac:a  ln  the  printer  buffer,  or

2)   if  the  line  of  print  contains  more  than  508  character,   it  deposits  the   letter

to  be  printed,   a  carriage   return,   and  a   lin.e   feed   in  the  buffer.     The  program   is   then

sent   to  the  Col    routine.

Since  the  program  dces.not   print  the   letter  which  was   rec:eived   until   the

fouowing  key  up  has  ended   (this   is   a  result  of  the  fact  that  Norse  code   is   not

uniquely   decodable),   tr!e   last   letter  of  a  ITiessage  would  .never  b;  printed.     To.remedy

this,  when   the   count  overflows   {after.about   10   sec:onds   at   400   Hz)   the  program

executes   a  JMS   to  the  LETR  routine   (location  06228) ,  which   deposits   the   las.t   letter,

two   line   feeds,   and   a   carriage   raturn   in   the  buffer.     T.he   LETR   routine  also   clears   a

flag   {P0lNT)   that   prevents   LETR  from  baing  executed  again  .untH   more   code   is   received

The   flag   is   set   :n   the   STORE   routine.
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POINT>7777
*5@
C0IS               ISZ   COUNT

JMP   EXIT
CLA.
TAD    POINT
SZA
JMS    I    LET-r
CL4.    Ci`1A

. DC?.    Coul`;T`
J'.lp   i;KIT

L£ TT . Lt= I.3

E:;<IT.           C.LA    CLL`    TAP    LINK   ..

RAL
TAD    SA-V€
ION
J'.1;D     1.     8

S T 0 .J` F- i,

CP.A.,3D'`!,

zcout\iT    Ii\tc.    pr€OGp`Ai:.,i

/Df=POSITS    L.qsT'    l,F.TTE.LP`    `..J!+EN    OVE::3F.LO'...'S

•,

/STORE    P`0:I.I I{`!F`.
/IS    PAST    STATIJS    UP    a,L?    DN?
ZDN;     f,0    To    DO:..I:\!    col:ii+;.^p`Ii`.Jr,
/lJP;     GO    TO    UP    CO}.tpA.,ilNG
zcoi.i['p..LJ`E    .DO'..;.:`I    cOuNT    .ro    DAsii    L£``jc;TH1
/LO/r`..I)    DASH    LF:t`!!3TH

/i.juL.    DA.SH   LF.i\!r;TH   9Y    I/2
/CO`\T'`/F...7`T    T0     13    E}|T    .AJ{IT!..::i.?F.TIC:
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8iirb      5s5i
©:11         710.9
©112.      5551
©1'3       714a
®114       3a25
®1]5        104!0
©116        3.342
©'17        1®2rJ
@ 12.a       7rj.34
©121          1¢)2©
8122.     712S
©t23       7®41.
C124       1021
®125       743S
®126        S13£J
®127       55S2
813@       73:.99
e'13l        lg?-fJ
®132       7894
®133        1®2rJ
C134       71`Jg
@135        7®1,-4

©136       7]8fJ
@137       7:31,i
814®        712.'4
8141         7:.3/!1
©|42L       |02|
©]43       743.3
8144       5146
®l/J5       S5S3
8146       72:-33
©147        3321
a 1 5'd         5{.} 5£:.t

©15]       0.6an
8] 52       95f7r.)
®153       rj55i

TAD    CO'Jr`„`
SZL   CLA
J'.1P    NF:rl
TAD   Coui\'T
DCA    DALTH
CLI-    Ct,1L
JMP    I    ,qcl.JIG

NE:G.             .CLL
J).,,P    I    RC'..JIC

CiJARUP>     Ci`ZIA   ¢LL
DCA   UPDNS

.       TAD   '„
DC.A.  .POINT
TAD   DALTH
RAL
TAB   DALTH
CLL   CML
CMA    I.A.C
I-a.D   CO'J'\'T
SZL
J'YP   TEST
J.ylp    I    SPAC

TE.ST.          CLA   CLL
TAB    DALTrl
FtAL

•   TAD    DALTH

CLL
BAR
CLL
RAR
CLL   C.`1L
Cl\.IA    IAC
TAD    CouiN1.   -
SZL
J:YP    .+2
JMP    I     LE:1`
CLA
DC.a    C;OIJf`jT
JMP   Cot

Rcl..,I IC,        6©i?
s p A c , s :L3 ..A. c r.
LC1`>LET.fF.R

/COMPA.Jt.r.    LAS1'    COUNl`    To    r)ASH    Lf=NGTH
;I,.JAS    LAST    coijNT    A    DOT    ort`   r}^SH7
/DOT  .
/DAsrl,    ljpDATE    DALTli

put    I     I'N   LIN'{
•/iJUT    DATA.    INTO    CODr.    I.J0i3D

PUT    !,)    IN   LIl\!l(
zpijT  .DATA  'IN.ro    cob,E    I..Joi..:D

/SF..T    LAST   U,C'-DN    STATUS   T0   DN    (i.)

C0i.ipA!{I    T0   DA.SH    LF.i`!r,TH
BYP-
DALT:1    IN    .A.C

rL   =    1;   Ac   =   -3(DALTri)

/ls   3X   DA.LTH   >.C0lJ`NT?
/YES    ->    TF.ST    AGA.I.I.I
/NO    ->    I.   =    @    ->   PRINT   S.PACE
/BEGIN   TO   1`€ST    AGf\IN

/2X   DALTH
;3X   DALTr[

/DIVI0Z=    3X   DL`LTl{   Sly   4
/CON`/ER.I   To    i3    311`   A.!ilTr!``iE:TIC
/L   =    i;.    AC   =    ~3/-`i(DALTH)

/IS   .3/4   X   D.1LT:-i    >   C0iJih!T?
zyEs    ->    sp.4`cE   BET,...;F.IN   DI.r   .a    DA
zi\io    ->`   L   =   {3    ->   Pi3i:`!T   LET.f£.a

.\

ZSET   cOu.`!T   TO   a
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86]9.       1217
©6}3        3222}
©6i4      535e
6615      8®fj9
2]6]6.       ®1fJg

CLA
DCA    COIJNT
TAT)    Cl.'
`RAL

DCA    CW
TAB    Cl.JA
TAB   Coci\'T
-DCA    C'...!A

TAD    CW
AN.D    Ct¥.JMSK'         TAD    C'..,'A

D'CA    C,..'P
JMP   Col

C I.,,I , %

a D C N-f . f9 18 0
©617        Ig,q®       C'..;A,18©0
862.8       ©g!J@      .CUP.C3
962}        E:977       ct.!I`]si{,f,3tr`77

@622      ©899•©623       72a©

®624       1220
®625      3256
®626       1656
9627      3/j27
@63@       2927
®631       2'.33rj
®632        1(336
8633      3217
®634      3?20
©63S       3215
8636      3g/io.
@637        193.2
a640      3/!27
8641       2!3£7
@642       203.f}
0643       1031
2}644       3427
864.S     .2927
8646      293®
©617        }fl3`2
965$      3/127
@651        2©2-/
a,S52.    2931.?
9653        1`Z}33
®654       3ey26
8655      Sr]2?.
0 6 5"a       0g.f) f)

LETFi,           ©
CLA
TAB   C',JP
DCA    SC',.I
T.AD     I     SC,'.,,
DCA    I    BFFF3
ISZ   BFFit
ISZ   BFci\lT
TAB   Clg¢J,0
DCA    C!...I.A

DCA    c[,.., p
DCA    C',.J
DCA   Pot,\'T
TAB    C2t2
DCA    I    6f F`P`
ISZ    E3FFP`
ISZ    Bi>C'\'T
TAD   C2ls
DCA    I    3FF.R
ISZ    BF`F`R
ISZ   8Fct`IT
TAD    C.212
DCA    I    BF`FP`
ISZ    E.F.L`.a
IS2    BL`Ci\!T
T..r\D    C\`.15(4

DCA  .LINCNT
Ji,IP    I    LETti

ryz71

S C I..J I, ¢

/:-tc`..'lc:     l{OTA1.=S    D.ATA    F.,30`..i    Llf`lK
/Ii\''l`O    Cor)I     '`..10:'{r);         CLE^..I?    COUNT.
/Lot`D   piiI`/Ioijs   cOD=   portTIot`l
•/ROTATt=    ST.ATIJS    Ii\lT0    C`1Dr:     WO:iD

/DEPOSIT     I.N    CODE    PORi`I0f`10F     I..JO:-.tD
/LOAD    ADD}'.F.SS    Pot.`1.ION     (Aci,Z}-5)
/lJPDATt:    Act.J-5

/LOAD   CODE     (AC6-}l)   .
zri.4s.i{   O!jT   Ac.3-5
/ADD    AGO-5   T0   CODS
/DEPOSIT    UPDATE:D    CODE    l.,'ORD
/li``C.RE.i`lF.N1.    CO!JNT

/PLACES    Lf}.ST   LETTER   SEh!T.
/CAP`:S'`.    RETUP`i\!.    ?<    LINE    FEED
/IN   Try   BFF.'`;LOAD   CODE    I..joRD
/Dui`fp    IN    TF.'}.'i-P¢    LOCATION         .
/LOAD   ASCII    FOP`   COD¥
/DiJ}1P    I``i   TTY    BUF.FER`

/!NITl.ALIZF:    COC}E    :.JOP`D    A.DD.?.£S.S
/I}{ITI.-^LIZF.    CoDrI    '..JOP`D
/INI1`IALIZ.E    CODE.   f`.ORTI0N'
/ S F. 1`.  P 0 I `\' .f I ?`
/LOAD    LI!\!F.    F`F..I:D
zD`ij:.4p    itv   T.ry   Bluff £R

ZCA.:3p`IAGE:    p`ETiLp`.t!    IN    BurF`ER

€

/LINE    FIE:E:D    IN   5'J,rF=R

/I`\.ITI.``LIZE    Lli\lF.    COIJNT
E: X I T
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©243      7650
@24.4      5242
824S      5222
® 2 4 ,.,,       7 2 a :.)
@P./'7        1835
8253      3327
@251        6fJ,:)1
(,}252.      52],I
a2.53      a,,15
®25,I       (,)62.3
a-255       fj,,17

*?.©0
STA:!T,

LOOP,

ANT,

C0.\'T,

I :\' I T ,

CLA   CL'-
DCA    r]ALTH
DC.f\    TPF.LG

OSR
DCA    mAS}{
DCA    I     BCW
DCA    I    BC|'P
TAD   cie6rj
DCA    I     BCI.`JA
ION
6144

CLA
TAD .  BF`CNT
SPA   SNA
JIMP    .-2
CLA
TAD   C178
DCA    BF`F.1

TAD    I     BF.F.I
TLS

-CLA
IOF.
TAD    BF`CNT
TAD    i.11

DC.A.    BF`Ci`jT
TAD   .BFCNT
low
SZA
Ji4P   Col\]T
IOF.
JMP
ISZ
CLA
DCA   TPFLG
TAB   TPF.Lfl
SNA   CLA
JMP    .-2
J,\:P   Al\'T
CLA
TAD   ci7ia
DCA    .BFF.P`
ION
J*fl,    LOOP

t3 C.:. I-..I , C 1..I

8 I I...'P , C ,...'P
B'Cl..:A,r-`-`..lA

/Ii\!ITI^LIZING   PROG!.?AM
/SE:T    DASH    LENGTH    =    @

/SE:T  .LOGIC   .MAsl{    F`,Cto.+i    S!3

/CONNECT   CLOcl{   FLAG   T0    IiNTF:R.

/BACKGRoiJND    FROGP`Ai\1

SKIP    IF`    AC    >    @
/{..IAIT   F.Oii   CHAR.     IN    BUF.F`ER     -
/P`RINT    0lJT    F.OLLO`.JS.

/R€S£T   BUF.F.Eit   ADDP`ESS   TO    170
/LOAD.CH.A.3.A.CTF.a
/PRINT   C:rlARACTEP\

/DECP`Ei'iENT   BiJFFf.Ft   C:Out\'T

/FINISHED?
/NO

'Yf_i
/INc.    9!JFFE:Fz    Ar]Dp`E:ss

/CL£A-P`    TPF.LG

/',.;AIT   F.oP`   PRli\iTEp`   rLci.G
/PRI`vT   NEXT   cHAp`Ar,TF.R



© /Jfl f.)        3'.)2 3
+14{'j  i          7G) 1  fj

@ ,'r).2        3f'P-/I
6l,l|A3          ,}  I  /I.1

©4,q4       7/Ilo
©495       5'217
0406      6041
8487      74l'J
©419       5236
8411        6fl3l
@412       7/llb?
®413       5215
®414       74:,92
©415       6.£132
®416       5641
©417       6i4.5
@ /J2F,       72'J5}
®421        1025
9422      78'3.4
9423      79.©.9
94.24      6`CJ74
a 4.25      S,822
©426       7Ji3.a
8427      5233
843!®.       7453
®431        5079
a 43-2       5f}5{j
©433      7459
©43/I       585.S
®435      S070
®436      6rj42
©437      2937
844$      5r,£2
9 4.4 I       g?.(,J9

* /I (a a
I)C^   S^'/r.
R^P`
r)r,'\   LIN'(
4 1 /I I

SKI
JMIJ    CLOC'{
6@41
Sl{P
JMP   PRSF.R
6931
SKP

•'        Ji4P    KYBS

HLT
l{Y3S.           KCC

JMP    I    .tJ.S|`Ar\T
CLOC..K.        6 I /i6

CLA
TAB    UPDNS
RA|.
CLA
6®74
.AND    .}4AS!<
-'sZL
Ji.1P    NZL
SNA
Jl`ip  ST0r-tE
J''1P   Col

NZL, SP,I.4'J.,tip   Col

JIYIP    ST0fiE
PF:SE:P.,        6®'4?

ISZ   TPPLG
JMP   EXIT

.f! S I A R T 9 S T A. P` T

/INTF:i?!`lJPT    r.y`[:r,I.jTI\/I.:
/S^\/F`.    `bl^C[tli\lf.    STATUS

/IS    IT    CLOG)(?
/NO
/ YE: S
/I.S    IT   F,RINTEi`?
/1\'0

Y E: S

/IS    IT    l{EYB0A.:2D?
NO
Y I: S

/lJN'..i.At`'TE`J    I i\lTEii.

/}{EY30AP`D    R£STAFtT
/CLOG:.{   SE;-?\/ICE

/PLACE    LAS1`    UP-Dir`J    STAT!JS    INTO   .AC
/i?OTAiE   UP-Di\}   STATl.IS    Ii`!TO   LINE(

/READ    LOGIC    T€rRiJN!{S
/M.A.SK    OIJT    ALL   IJt`!iJS£D    BITS
/IF-LINl{=,9    ->    uP;    1    ->   DN

Lli\'K    =    1

ZST.-^T!`,is   f,HA..t!§F.D    -    STO:3E    ij.p    coijN.r`;sT.ATus   sAi`.i=   -    I`\!r,.   coijiur

/STATIJS   SA:`.ic:    -    INC.    C0iJ`\'T
/ST.A.1.uS    Cl.{q.}!GED    -SToi3E.  DN    CO'Ji\'T

/PP`INTE,.i   S=!t`.f IcE
/SET   Pi{h`lTI:P`   FLAG
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EEE

RE

EEE
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* 5 © 0'
©509       24)26       StJACF:+        IS7.    LINci`JT
858i       7©rj8                              NoP
85®2       7298                               CLA
©593        1746                                   TAD    I    DC'.`i'P
©5©/1335@                                        .DCA    TMC'``J
©5©5    .1758                                       TAD     I     TMC.I...I
©506       3427                                  DCA    I    BF.F`P`
05fj7       2©27                                  ISZ    BF.F`R
©51©       2©3fJ                                   ISZ   BFCNT
©511          1®36                                      TAD    C]98@
®512       3745                                  DCA    I    Dcl..JA
@S13       3746                                   DCA    I    Dct.JP
©51Jl       3747
@515        1326
©516       7510
®517       5335.
®52©.      7P-©9
@5?.1          1@31

®522      342 7
8523     282?
8524      2©3®
@52S        1832
®526      3427
®527       2©27
@53@.      ?.®39
@531        la33
©532      30.26
©533'      3$21
®534.       5r958
@535       72gs
8536       lfl3/I
8537      34'27
®5/'8      2927
®541       2€3f,
@ 542       2f,3.26
®543       3€.21
©544       5:;J5,0
®545       .a6i7
©546       662?j
©547       f}6]5
®55fl       Fy38:3

®S51        2®9-4
f'5S2-     7,?0!;)
®553       72,?r]
©554        1771
8555      3373
@556        1773
®557       3427
®540.      .2fj27
65,,I       2,=J30

DCA     I    DC'',.I
TAD    LINCNT
SPA
JV'P   PRSPA
CLA

.           TAD    C215
DCA    I    BF.F;i
ISZ    BFF`R
ISZ   BF.CNT.TAT)    cf 12

DCA    I    3F`F`R
ISZ:    BF.F.R
ISZ    BF`Cr`}T
TAD    C.Yi5€J
DCA   Lli\!Ci\!T
DCA    COIINT
JMP   Col

PRSPA.       CLA
TAD   C2/!g
DCA    I    BFF`P`
ISZ    BF`FR
ISZ    BFC.NT
ISZ   .Lli`!Cr`iT

DCA.    C0lJNT
J[{P   Col

D C :..J A. , C I-..I A

Dr-`.i...'li3,C`:,`,..I?
DC:.,, C;.J           .

T .:1 C :.,i ' &

LF:TTr.:i,     rsz   LI.NC`\lT
Nor

•  C L .A.

TAB     I    Act.,,'P
DCA    Tci...I
T.AD     I     1`f.I..'

DCA    I    BrFR
ISZ    BF.FP`
ISZ    BL~CNT

zspACE   a   c.Ap`.RI^Gt   p`F..fur.tN   r>£posl.f

/DE:posrrs   L^sT   LF:TTc:R   sF;i\.T    IN
/TTY   5FPB   BEF0f'`E   DEPOSITING
ZTHE    SPACF.   Op.   THE   cAtir`IAr,F,-
/RETU:i:\l    P<    LINE:    F`EED

/DE:POSIT    0F-    THE    CARF2lAG=    P`E:TIJ.?i\l
/a    LINE    FE:`ED    Iih!    TTY    BF`Fi3+       :

/DE:PoSIT   Spf,cF:   Ii\I   Try   aF.I,2

ZPL.A.cF.s   L[:TTErt   sF,\iT    ilNTo
/Try    F}!JF.FE:I?



tot/i2        ,I/'}3/,                                   TAT)
tat;,,3       :'-'-',/)                                 I)C^
OS/i/I        3771                                      DCA
©56s       377c2                                  r]cA
®566       .3f.32l                                    DCA
©S67       5®50                                JMP
957lz)        ®617        Act.I.A..Ci.`.IA
®571        8620       AC'`-JP.Cl.JtJ'
8572        @615        Act...I.Ct.`.'
®573       8©¢0      Tci..j..©

118¢J       83®5.
1191        ©324

i28a      8311
1?.t?1       93fJl
12!J2       9316
;2'?3     03]5

13$8      `d323
1391.    £325
]332      r:i322
I..3tq3      8327
i3rJ4      83`34
13:?,5       8313
13:36        33{.37
13®7        @317

8319
®3,26
9 3 i} 6

*] I ©0
395
324
* 1 2 fzl fJ

311

391
316
315
*13S®
323
325
322
32'7
39,'
313
387
317
*1439
3t£
326
3.2'6

2) 9Z) :3        0.::10

8314.       314.
P,9r'S      a,a3
$32,a      323
331?-      .31e
9 3 I:) :2        3.',I.2
93 3':,)      3.3¢
®3.;33       3`J3
8331        331
9332      3.32
93-21        321

* 1538`
15f}f7        €}265
15f'1        026/1
15C,)2        ®88?,;
15F33.     0263
15f'/I        0`.-)'.3:-'
1505       ©f'f,rJ
I  5 'rJ €         £J I.Z' ',:J :,)

15(;; `'.        ()26:2
1510       0e43

9-65
?-64
Lt .g ,8
243
6 3 f3
£, f' {J
•3 I, `.,3

242
243

'`12

-

`u

/ASCII    CODE   LIST

C  I () '-) !4

1     ^r?,l,.I^
I     ^C'..',,
I    AC'.,'
COUNT
COP



A, /•:+,
-J `- -il

1511        ¢,?-43
U       ir.i2     cJ336

1517       ®2,,I
152G,      a?-6,,
1521       9337
15Z2     .0257
1523      ®243
1524      ©243
•t525      ®243

15P-6      a?-46
]527      ©P-43

1530      8267
1531       ®0'Z8
1532      88®0
1533      a.9®6
1534       13279
1535.       @Furj.9
1536       ®271
1537       ®£6®

16flB       ©25P.

16©5      9244'`-

EE

]614      9277

1625      ®256

1663      8254

1703      ¢252

23®8      9252

I,3

P.43
336
i. I 5 I 7
2,,I
266
337
2S7
243
2/13
2/'3
2/!6
243
*]53®  .
267
®®8
089
©9®
27®
a®®
271
26'9
*16®®

25P-
*1685
24A
* I 6 I /I
277
*1625
9-56
*1663
254
*178a

•252
*2!3(dg
252
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AC'..'                 0572
ACW^                fo57C}'AC',.'P              fl57 i

AN,.r                i' 22?-
t}cij                 caQs3
Bcl,.JA             82ri5
BC'...IP               f025 4
BF`cNT          9r33a
BFFR            ©'d27
BPF'              0©41
Ct)£`l\'T          8616
CLOC}{          8417
CM5©       .       ©833
Col                  ®©5©
C O!`"1`             ® 23 7
C0lJ l,'T          ¢Jf32 I
CPAP`DN       ©©74
CPAP`IJP       8113
C'..J                      ©615
C1,JA                   ©617

dltjl71S#          8621
C'WP                  ®6?+a
C i®8®           812}36
C17®              9{]35
C212             ©®32
C21,S              ®831
C2/19           8¢34
c'40 8             © f.) g-2
D.ALT h'          ©92k7
DC'...'                 © 547
Dc!.Ja.              6SJ15
DC',.,'P               © 5.!16
EXIT          .   ®.@62
INIT             ®246
KYBS               ®415
LE:I                 ©153
LETR            ®622
|£T'f           ©f,61
LE:TTE:{3        @551

Lli\!c`h!T      gge6
L Il\!K            8$2/I
LOor'              @214

• l¥As i(              F,.:,)22

M I                       @94P,
l\'F-rl    .            81]1
N£L                 ©-,133
P0 I t.)'r           S!J,12
P}`.SE:R           8/i36
pr{s;-J4;          e535
iiC?...,Ir,
RSTf\i:T
S^V¥

SOW                  fl656i
SPAC               @ 152)
SPACE           @ 5,`j,J,
STA,`T          ©2`J,`J,
STO;3E           09~/6`
TC',.'                 ©573
TEST              ®13®
TMcl..j              ©55a
TPF`LG           0®37
UPD'\!S         0$25
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