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244 / 245 SCOPE READ & PLOT



SCOPE FORMAT READ: 244 

INPUT: Bl is codeword address if Bl> 200. Otherwise Bl= 246 
is codeword address of stored flexowriter hexads. Data 
on flexowriter tape should not be proceded by any spill 
character. It is necessary to return the carriage by 
hand after typing the control word to execute 244 and 
before typing any data. Lower case is assumed until 
upper case is encountered. 

OUTPUT: Flexowriter hexads are stored in memory nine hexads per word 
with first word address in the codeword specified by Bl. 
Blocks of data can be separated by stop codes. When a 
stop code is encountered, the last hexad of the last word 
stored contains the number of significant hexads in that 
word and the word has a tag 1 set. Bl is advanced by 
one and a new codeword is established for the next block 
of data which may be ended by a stop code or end of tape; 
i.e., codewords are generated sequentially by stop codes. 
When end of tape is encountered, the last hexad of the 
last word contains the number of significant hexads for 
that word and the word has a tag 2 set. 

REGISTERS, LIGHTS USED: SAVE and UNSAVE are used to restore 
registers used. 

LENGTH: 57 ( octal) 

RUNNING TIME: Limited by reader time. 

NOTE: This program is designed to work in conjunction with 
Program 245, SCOPE FORMAT PLOT. 

Forest Baskett 
July 1963 



INPUT: 

OUTPUT: 

SCOPE FORMAT PLOT: 2 45 

Bl is codeword address of a block of hexads set up by 244, 
SCOPE FORMAT READo Only the first 27 characters of a 
line are displayed and only the first 18 lines of a block 
are displayedo 

Sense Light Options: 
S 19: the display is reversed for poloroid displayo 
S 112: the film is advanced on entryo 
S 113: the film is advanced on exit ( the preferred method). 
S 114: the display is repeated x timeso 
S 115: the display is repeated until sense light 15 is 

manually turned off. 

REGISTERS, LIGHTS USED: T7 is used. All other registers are 
restored by SAVE and UNSAVE. 

LENGTH: 336 (octal) 

RUNNING TIME: 1/4 sec. per charactero 

Forest Baskett 
July 1963 

( ... 



' 2'f,'+ QRG 2 
R;H 'SOOPE FORMAT 3 

·REM READ ·ROUTtNE 4 
·~Z TRA • 1:36iU•R o; 
z a Aiu ~ ""L. 1,,,.!! -I.. >1'6+ \ " GTQ 15~, F38* I 7 
z BM.1-t "'2- 1777 Y- j L,.. 1 '86 t- ' l (') 

$.IQ s, .. i,t J..- l 1 
86 ·RPA SVB6 12 
Bl tF'(PQS)Sl(P aaoo l'~ 

Sl:3 1 a2'+6 14 
z BAU 100,,u .. B6 re:: 

11 
STO Bl ,~ 
l:;Qfl+.lfit. L. ,-it !fl I c;t c, - J l .,__....-

cc IF'(NTG,MQV)'iRA :CCl'U•PF 20 
H5XZER z STX a11111,u.a3 :21 

z ;$132 z,iU•T5 22 
R')HEX T,.f+ RHX+J+I T6 2~ 

IF'(MQV)'l'RA TAG2 24 
'f.'+ SYD 'T6, R•Z .2~ 

IF' ( NUL )"T'RA TAGI 26 
1i5 LUL. a6,R•Z .27 

10RU ·r6,B2+l ,30 
STO 'T5, 133+X 31 

ac: IF' ( zEr.? I SKP O.d9 ,3~ 
·r~A RDHEX 33 
t:CIR 116~ t,...rG:, TAGL,iST 34 ..---
'TRA :ST<ORE-l :35 

LF'TNRM CLA a ,.s3+dS'+ 1 ,1u .. a3 ;3t, 
T,5 LUL B31'U•T5 ,37 
B2 ·a Ru .... TS '+C, 
T,6 ·RPL. STORE '+ 1 

S'TICRE T:5 ;$TO 66166+1 ·4~ 
'TRA PF' ·'+3 ,.1:2' I.I. .os, 7:;iggocgcooccQoeeee - '+4 

T.6iGLST OCT ·09200012600Q000000 4c::: 
·OCT ·05200 I l 2600000000C '+6 
·QCT 05200212600000QOOO '+7 

T.biGl i::9pt;g,, l...1""b 'TAGLiST+ l, 131 + 1 so-
:SPF' HEXZER·l,56+1 ,5 t 

B6 ;STO · e 1, B6• 1 5t? 
TRA LF'TNRM 51 

TAiG2 l.,QM46P'~ ·rAGLST+2 54_ 
TSR R A LF'TNRM 5i; 

86 :.,;.e. p 100 ,56 
SVB6 SB6 (SVB6) ,57 

·~eQe-t I.1-N ~6-l,B6•l """ .. 
·~30Q5 ST 1 ~6-t,86-1 ,. . 

-.z TRA • t:371 U•R ,6~ 
TRA PF 63 
END ,6'4, 

,65 



:2ao :SV86 0 53 0 660000000000000 0 
:221 iSPIL.L 0 40 0 ,00000000000000 0 
!222 iHE:xZER 0 15 0 240000000000000 0 
!283 'RDHEX 0 17 0 260000000000000 0 
122'+ TAG':) 0 90 0 630000000000000 0 
:2a5 TAG! 0 4'+ 0 i:;10000000000000 0 
12Z6 'T AGLST 0 u. 1 0 i:;20000000000000 0 
!227 ;STO~E 0 36 0 1+sooooooooooooo 0 
!230 L.F'TI\JRM 0 32 0 410000000000000 0 

SOOPE. FORMAT 
READ RQUTlNE 

10 I t ')01·00002440000 t 36 
l 1 2 2010000000077775 
1·2 :3 1·2000 1 264 l 0000000 
1:3 4 2010000000077771 
1'+ 5 120001'26'+10000000 
15 6 1+s21601oonoo1000'+'+ SVB6 
16 7 4\0211000400000~00 
17 10 1'+000100400000246 
ao I l ·20t0046000QOOt00 
:21 l 2 120001·00400200000 
22 !3 1504~000000100024 SPILL 
23 I '+ 410120447400100000 
24 HEX7ER \5 '+300543400077771 
·25 '6 4000205400000000 
'26 RCIHEX !7 '6014100400000006 
'27 20 10!20000400100027 TAG2 
:30 21 4532201;0000000006 
31 ~2 10104000'+00!00021 TAG! 
32 ?3 3450201·0400000006 
33 ;: '+ 1500t022000000006 

:3'+ as 12000133400000005 
:35 ~6 4~0201,0001.1.00000011 
:36 '?7 10100000400177766 RD HEX 
37 ':lQ 15046000000100010 TAG(.;ST 
40 31 10100000400100003 STORE 
41 Lt:"TNRM 32 12l700'+3601,000066 
'+2 ?3 34502005401,000000 
'+3 ?4 425001100000000005 
4'+ ~5 &2030100000177777 STORE 
45 STO~E -:)6 52000186410000000 
46 ~7 101000001.1.20000000 
50 SPI I_L 4-Q 710000000000000000 
:52 T.\GLST 4, 1 ,2ooot26000000000 
;54 42 52001126000000000 
56 1+,3 !20021a6000000000 
97 TAG! .t..4 15046021000177774 TAGl..,ST 
60 1.1,5 14000726400177745 HEXZER 
61 4-6 4S2000166400200000 
62 1,;,7 10100000400177?61 1.,FTNRM 
,83 T,6,G~ so 15046000000177771 TAGL.ST 
6'+ i:; l 14000000400177757 1...F!NRi1 
65 r.:.;2 462000!00400Q00t00 
66 SVB'i 53 14000600400000000 
67 "'~ 14200166010077776 1 

j /- f ,, !; 
'7Q ~ 14300666010077776! " 
71 56 1oo~oooa2'+1+oooof3r <> I 1-/ 5 !~ ,,1 

72 r::.,7 10100000420000000 



l 
2"5 ·O~G ~ 

.R~M SCOPE FORMAT 3 
~RtM ·Pt.JOT ROUTitNE '+ 

'""!Z 'T~A •• t:36,U•~ cs,--.... 
z BAU , <%.J7?e ·,-, < '- 6 

sTO 661 B6• l 7 
z BALi .,,,,~ ~ 

10 ----· 
STQ B6,B6+1 1 t 
IF'(SLN)gl(P .a2 12 

z $1i0 ;z11,s '/,. 1~~ 
66 Ri:>A S\JB6 l'+ 
81 RPA SVBl 1~ 
. -'f-4--·--·-~-.+st;;.C:.~·- ·"<c.,~-d a QO g~,e_ ... 1 li 

4ZJOe .. ----~~-~ 17 
T.4 IF'( SLi:' 1·sKP aoo 1,00 :26 
-'Tlf- CLA :cc-,,cc+ 1 ·21---
T4 Cl.A cc-• .2t> -

R0 E PL.OT,CC+t 2'.3 
SVBt S91 ( SVB l I 24 
RePE:AT z S'3.2 aZ,U•B3 .2'5 

z SSS aZ,U•66 :26 
II=" ( SLi:' I St<P .a l10 :2? 
,61100 az :ao 
CL.A B t, U•B t :31 
Sl.F a6oooo .3~ 

cc MLF a1+000,u•PF' ;33 
Ll)R HEXSAV ;341, 

86 JF' ( NZE l''r.RA NEXHEX :3!5 
JI=" I SLF' ) SKP aaoooo :36 
TqA EXIT 37 
CLA,wTG B!IU•R 

~ Ic- ( TG 1 )TRA LASTWD,Bt+l t 
II=" ( TG2 )"T'RA .LAST'wO . 

·sa6 .a 11 ·'+~ 
NF!XHE.X z .Ll.S .a6iU•8'+ ·'+4 

R STO HEXSAV '+~ 
84 IF'(NZ;::JSKP a7.6,B6-1 '+6 
PF ;995 az,u .. cc ·'+1 
B'+ IF'(NZE)St<P 47-'+ ·50 
PF 9135 .a 1,00,u•Cc ;5 t 
84 IF' ('NZE) SKP .424 ,52 

·rqA CARRET, ~2• l 5~ 
II=" ( SLF" l SKP a4!-COOO ,54 
T'1A PF ·5'5 

85 AOO aS4,IU•84 ,56 
.i.,oi;. •eel-1"' b O?iNCR ;s,-

a3 lr=' ( ZEi::;i )T>RA CO+!,R•Z ,6r, 
;M 0 Y XI'NCR 6. I 
zi::-1 NU!... )l'RA CC+t ,6'.'. 

R :sTO r '+, cc+ 1 ·6~ 
R ADD ·•ONE, U•T4 ,64 
a2 Ir='( ZER )'r,RA CC•3,R•Z ,65 

MPY ·ytNCR ,66 
I I=' ( NUL l 'rR I\ CC+l ,6? 

•R :s10 T5,CC+t 70 
... F( ADD QNE,1U•T5 71 
T,~ LDR TABLE+B'+,U•T7 ?'? 

TRA CC• 1, 03+ I 7'.! - L.OOP •T6 ADO• TS 74 
T7 S9'+ a6iU•T4 75 
z L.LS a 1 7"' 

IJ:" I NUL. ITRI\ :cc+ 1 77 
Puor T.4 . 6 :z QO.O,.. y.:r TS 100 

Ti6 ADD .. T4,B4•1 t·O I 
B'+ IF'(NzE:ITRA .LOOP+! to~ 



CNRRET 

L..A;STwO 

OUT 

S"B6 

SPIL..L. 
OIINCR 
Or..JE 
X IJNCR 
YIJNCR 
TABLE 

z 
92 

z 

•IZI 

-.z 

.. • I '"4!V'- I , .. 1,r, ............. ' 

·rRA LOOP 
lf1NE~JSKr., .a.32 

;.s:,'N .a~oooo 
'T~A ·PF 
:SLF .4'410000, u.a3 
I~(PNZ)SKP a21 
TRA PF 
TRA .EXIT 
:sWN aaoooo 
LRS .66 
L~S a6~U•B6 
'T'<A PF.+ l 
ll='l SL£-~-···-··- ~-
67..:ZOO--~,,·-~-~---

'.CL.A ;" 11,5 1-
IF ( ZER t~RA OUT 
AOO• .,.,,,e >( 
·r~A SVB 1 
IF'(SL~)SKP al 

'TRA SVB l 
996 ( B6 J 
Ml•i~ Sf"J.. -*B6• f I B6· 1 
;SLF' .417117 
~5 .... ~ ~B6•'l 1 86-1 
TRA 1111:371 U•R 
'TRA PF' 
!ocr oaoooooooooooooooo 
OCT t0000312213037'+6556 

10CT ,0037777777777?7777 
OCT 000227550227550?.27 
OCT ·000343434343'+3~343 
QCT ·3'!-'+24t?'+2424?3'+-0000 
·OCT '30l010J0JOI0760000 
·OCT :34'+a023'+'+0'+0760000 
OCT ;34'+202l~Oa'+c340000 
OCT 444444'+47604040000 
OCT 764040!74'1oa14~134QOOC 
OCT 34'+04074424~340000 
OCT '760410204040'+00000 
OCT 1344242344a4ei4QOOO 
OCT :34'+2'+236oao~3'+oooo 
QCT ·0000762'+a~24240000 
OCT O 
OCT O 
OCT 10 
QCT ,o 
OCT •O 
OCT •0010 I 07610 l 0000000 
OCT 00000076Q000000000 
·OCT 103~52101010100000 
•OCT l0l·010l05a31t,lOOOOO 
·OCT 10 
·OCT •O 
OCT ·O 

10CT O 
OCT O 
·OCT ·O 
·OCT ,Q 
OCT •O 
OCT ·0 
OCT ·004224102442000000 
OCT ·000076007600000000 
1QCT ·000000000030300000 
1QCT 0000364249'+2360000 
:QCT '+0.,.0?4H+24~42740000 

'...,~ 
104 
~ 
1·06 
1,0, 
t 10 
1 1 t · 
1 f~ 
I l '3 
114 
I !'Iii 
t l t, 
I l 7 
12n 
121 
122-
1.2, 
124-
1.25 
12~ 
121 
J3o_ 

('Iii .. , 
-l.32 

l d'! 
134 
!.3'5 
!36 
131 
1·'+0 
14 t 
I'+~ 
1·'+~ 
1 '+"' 
l '+r; 
146 
14? 
151") 
15 t 
H,2 
1,53 
t,54 
15c:; 
1·5~ 
!,57 
t,6n 
1,6 t 
t,6? 
1,63 
t,64 
t 615 
1,6,, 
1,6? 
I 7n 
I 7 t 
172 
173 
!74 
1715 
17~ 
177 
2on 
201 
ao~ 
203 
204 



·w- • vvvv•~~w~v~v-~vvvv ,;;.:v· .... 1 

,ocT oaoa364242•2~60000 206 
,ocT 000034427~403,oqoo 207 
·OCT l'4!2220207'i20200000 210 
1QCT ·001 'E2222 J lft02340000 21 t 
·OCT ·404076424~42420000 21e 
OCT 1000301010101'+0000 21 '.=! 
OCT 100010101050200000 214 
OCT 4040506060504'+0000 ?.15 
OCT '20 IO l O 1 0 l O 1 o I '+0000 216 
OCT 000024524242420000 217 
OCT ,000014424a421+20000 220 
OCT 000034424242j4000C 221 
OCT ·000070447040400000 222 
OCT 0030444~3020160000 22'3 
OCT ;oooo546a404040oooo 224 
OCT 000034403~023~0000 22'5 
OCT l0~0761010120'00QO 226 
OCT 000042424242360000 227 
OCT 000024242~24100000 23() 
QCT 000042424Z5~240000· 23! 
,ocT ·000042241024420000 232 
OCT 1000042241020400000 833 
OCT 100007~04 t 020760000 234 
'OCT 10~04l0201 'JC402000C ~3~ 
OCT 0 23Ai 
OCT 0 Z31 
,OCT 0 240 
QCT 0 a'+ 1 
OCT 0 2'+~ 
OCT 041020202010040000 2'+-:i 
OCT :201004040410200000 244 
OCT 105834103~52100000 245 
·OCT OQ2476247li24000000 24~ 
OCT 00402010244~000000 241 
·OCT 000036444~30000000 250 
OCT 00003244443~000000 25! 
OCT 003044704470400000 252 
OCT 00241n2~24loooo000 Z5~ 
OCT 00100024007~000000 25'+ 
OCT '762.242~2-242'+0000 25ci; 
OCT 0 856 
OCT 0 ~5? 
OCT 0 260 
OCT 0 261 
'OCT ·O a62 
OCT ,oooac'+ 10201+0000000 a63 
OCT 100l0047604l0000000 264 
OCT 103452101010100000 265 
OCT 101010105234100000 266 
OCT 0 36? 
OCT 0 270 
OCT 0 27J 
,oCT ,o 27~ 
OCT 0 ~73 
OCT 0 274 
OCT 0 27"5 
OCT 0 276 
OCT 0 211 
OCT 7622100'+102?.760000 300 
OCT 101010101010100000 301 
OCT 00000030301~200000 302 
OCT 102442427542420000 30'3 

1QCT ?0444•1,4a4e1,oooo 304 
'OCT :344240~04042340000 30'5 
QCT '7044.2424244700000 306 



, ...,.....,. ...., r - , ''"TV•' .. I ~ -VV\JV ...,.., , 
·OCT '?6.040704040'+00000 310 
'OCT :J'+'+.O'+Q!;l~'+~~~J~QJJO.Q 31 t 
it,tf .• a.,,2lf.216.1+a1J2,aoooo 112 
OCT '16- l·O l·O l·O l O 10760000 313 
OCT ,3601f040'4i04'+4300000 3(4 
QCT 424450605044420000 31 c:; 
OCT ,4040404040407~0000 31 6 - OCT 4866524242424~0000 317 
OCT 48'+a6252464~420000 ~an 
·OCT :3442424242'+~340000 32! 
OCT 74424~744040400000 32:? 
OCT :344242425246340000 323 
OCT 7442427450444?0000 324 
·OCT 364040340302740000 3.2'5 
1QCT 761010101010,00000 32~ 
10CT '+a'+2'+2424~'+~34oooo 32? 
OCT 424242424224100000 330 
OCT ·4242'+2425866420000 33! 
OCT 424224102'+42'+eoooo 33~ 
OCT 42422•101010100000 333 
·OCT ·16oao'+1020•01,oooo 334 
;QCT 0'+10201oolf!00760000 335 ,acr 0 336 
QCT 0 337 
·OCT 0 340 
,ocr 0 3'+ I 
ENO 342 

3'+3 



,,._ -~· ..... ,.., .. .,._.. 

!280 :sva6 0 1 a41, a l:'330QQ0000000000 ·0 
!221 :svs1 ,o ao 0 '! '1 OOOOOOClOOOOOO 10 
!222 'Pl.JOT 0 74 0 l030000000000000 0 
!2a3 :REPEAT 0 21 0 ·100000000000000 0 
:22'+ .HEXSAV 0 :3~6 0 ,5'520000000000000 0 
!285 lNJ;:X'"iEY 0 4'0 0 '+70000000000000 0 
:226 EXIT 0 1 H+ 0 1230000000000000 0 
:227 .L .. STWi, 0 11•0 0 1110000000000000 0 
!230 :CARRET 0 10'+ 0 lf30Q00000000000 0 
!231 OINCR 0 fl3 0 1440000000000000 0 
!232 :>< !,NCR 0 135 0 ,~00000000000000 0 
!233 ·ONE 0 114 a l460000000000000 0 
!23'+ 'YI NCR 0 1 '36 0 1s20000000000000 0 
!235 'T ~SL.E 0 137 0 1s'+ooooooooooooo 0 
!236 LOOP 0 ,o 0 110000000000000 0 
!237 .,ouT 0 122 0 t310000000000000 0 
!2~0 ,SPILL 0 l '32 0 1420000000000000 0 

SOOPt. FORMAT 
Pt.JOT ROUTINE 

l·O l 100100002440000}36 
l 1 2 :20100000000?7770 
1·2 3 1'2000 I 26410000000 
1:3 4 2010000000077775 
l 4 5 12000126'+10000000 
15 6 l·0203000400QOO~O? 
1,6 7 '.20001·00400077775 
17 10 4~21-60l000001001 13 SVB6 

:ao I I 4t2160100000t00006 sve1 
21 !2 140?.07'C004000000l0 
22 13 16770000400000000 
23 l 4 ~0207'000400000t00 
'24 ts t211ocaoooo111,13 
as 16 1·21100000001 7777 '+ 
26 17 120101aoooo1ooos'+ PLOT 
'27 sve, ~o 14000100400000000 
:30 RE:PF.:AT ~1 40002~3400000000 
31 ~2 40005'4-6400000000 
32 ~3 t1020?10004f.OOQOOO 1 O 
·33 ~4 16770000'+00000000 
:34 ~5 t2170041000200000 
35 :?6 ~4200400400060000 
:36 ?7 41'+ao0647'+00004000 
:37 10 15040000000100305 HEXSAV 
'410 31 460t05000400100006 NEXHEX 
·4 J 32 1,020110001+oooaoooo 
-~2 ~3 10t00000400I00060 EXIT 
~3 34 1:21'74'002000200000 
'+'+ 35 10100121,00100~52 L.ASTWD 
'+5 36 101002004001ooos1 L.AS!WIJ. 
·46 '37 l'+000600400Q0001t 
47 :NEX4EX 4+0 't-5082'+'+400000006 
:so 

'"' l 22000J00400J00274 HEX~AV 
:51 42 440205066400000076 
·52 ~3 '+74000540400000000 
.53 4'+ 440205000'+00000074 
:54 l.li5 '+740005•0400000t00 
;55 i.1.6 -'t-~oaosooo40000002'+ 
:56 47 IOt00022400i00034 CARRET 
.57 ':SO 102070004000,0000 
60 51 t0t000004200l')0000 
61 ?2 '+5l0000'+44Q8000Q00 
·62 93 15048000000100057 OINCR 
63 5'+ 4301,0110 J10lf.OO l 00003 
·64 55 11oaooooooo1ooos1 XI NCR 



·"l;J •w~w-wvw,ww1vwvv1 

66 57 e20001ao400000004 
67 60 ~1000004100100053 ONE 
'70 ~l 4 ao 1oJ101,040010000:; 
71 62 1102000000010005~ YI NCR 
?2 63 tOt04000400tOOOOl 
73 64 1~2000120400000005 
74 t;5 1!1000005000100046 ONE 
7.5 ~6 45040007002100050 TABLE 
7.6 67 1o1,oooa340010000 t 
77 L00° 'o 16lOOOl00000000005 

100 71 74000404400000006 
1 0 I 72 4506200400000001 
102 73 10t04000400100001 
103 PLOT 74 '6700000000000005 
l 04 7.5 ~1000164000000004 
105 1.6 4401·05000400177772 ~OOP 
106 ,, ~Ot04000400t0000l 
107 11""0 10100000400177766 L.00~ 
I 110 1 ,.., I 41025100040000003?. 
1 I 1 l '.'.:2 14200000400040000 
l 1:2 1C3 10100000420000000 
1 l:3 CA:R~ET 1 C4 '+2004'41341-00040000 
1 14 tC5 '4-20616000400000021 
11,5 1 "",6 10100000420000000 
1 16 1 "'7 10100000400100004 EXIT 
117 LA;STWD 1 IC 14200000400020000 
rao 1 1 l 1 '+50 i;!500400000006 
12 l 1 12 4soe2464ooooooo6 
122 1 13 !0100000420000001 
123 EXIT 1'4 10207'000400000004 
124 1 ! 5 16770000400000000 
185 11,6 12110000000077775 
1'26 1 l 7 t·O 1·01·000400100002 OU! 
127 120 301000100000077775 
1:30 l 2 1 10100000400177675 SVBl 
t:31 QUT P'2 I0207i00040000000t 
1:32 1~3 !Ot00000400177673 SVB! 
t:33 SVB~ 184 t '+000600~poooonoo . 41 
l 3'+ ~ I noo566(lj>ee1n ') «I'! . 
t:35 t"81, 1'+20040040007777; ., 
t:36 ~ { 4200Q66t!J)Q077776- ...... I 
1:37 l~O l 10 l100002440(16&f! '7 ~.,. 
140 1 11 to1oooooa20000000 
I '+2 sPILL 132 ~0000000000000000 
1·44 O liNCR 1 :;3 31'2213037~6'556 
146 QNE 134 3777777777777777 
150 .xI:NCR t ~5 22i,55022°l550227 
152 yIN"".R 1 -:,6 343434343434'343 
154 TABLE t37 34424242424?340000 
156 11.1.0 3Jl010101010760000 
160 1 4 I 34'+202,34'+040760000 
1,62 11.2 34'+2021~02423~0000 
164 t43 '+444444476040~0000 
166 11.l 4 7~'+0407~024234C000 
170 145 34404074'+2423~0000 
172 14 6 76041020'+0'+0400000 
17'+ 1'*7 3442'+23442423,0000 

I 176 150 34'+2483602023,0000 
:200 <fST-, '762~242'+'240000 
:202 1;2 0 
'204 193 0 
206 I S '+ 0 
210 1ss 0 
212 1~6 0 
'21 '+ 1 i37 1010761010000000 



. -.. "wvv ..... -v-•v--

;220 l ~ I l 034';52 J·O IO I O l 00000 
:222 16.2 111010105231+100000 
·2ai. J l;3 0 
'.226 t 64 0 
:230 1~5 0 
'2~2 166 0 
234 1~7 0 

--- 236 1'0 0 
'240 l 71 0 
:2'f.2 17'2 0 
'2'+lt 17:3 0 
'246 174 4224(02442000Q00 
:250 175 76Q0760COOOOOO 
.2~2 176 30300000 
25.lf. 177 :3642'+24t.2360000 
'256 ·200 4040?44242427~0000 
:260 ·20 l :34424040360000 
'262 20.2 ~02364242423&0000 
264 2~3 344276403~0000 
266 ·2r4 1~2220207420200000 
27,Q '205 142222140234'0000 
27'.2 ·2i6 404076'+242424aoooo 
'.214 :207 1~00301010101,0000 
27,6 21·0 110010101050200000 
300 2 ! l 404050606050440000 
:302 2!2 2;101010101014-0000 
30.lf. '2!'3 :24ti52'+2'+21+aoooo 
:3Q6 ·214' ·74421+e1+21+aoooo 
:310 2'.5 :344242423'410000 
:31:2 :21,6 70447040400()00 
:31'+ 2'7 30444~3020160000 
:316 2?.0 546240404t,00000 
;3ao 2~1 :344034023.0000 
:322 2~2 10101610101ao•oooo 
:32'+ 2~3 ·'+2'+2'+242360000 
'386 2:,lt, 2'4124ti242lf.100000 
:330 2;.')5 42424252240000 
332 2~6 4224I0244aocoo 
;334 2?? ,42241020'+00000 
!336 ·210 '76041020760000 
:3'+0 :23 l 204t,t020100,oaoooo 
:3~2 232 0 
:344 2?3 0 
:34.6 21'+ 0 
:350 2~5 0 
35.2 2~6 0 
:354 2'.37 ~10202020100•0000 
356 240 21100~0~0410200000 
:360 21.1. 1 l 152341·03452 t 00000 
:362 2~2 24t,7~24762'+000QOO 
'.364 243 '+020102442000000 
:366 ,21.1.4 36'+'+4430000000 
'3?0 2'115 ,321+44f.4Jaoooooo 
:37:2 246 304470'+470400000 
374 .21•7 '24102'+'.2410000000 
:376 250 10002~0076000000 
lf;QQ 251 162~2'+'.2~242'+2•0000 

,41iQ2 2s2 0 
·404 '253 0 
41,06 254 0 
4 t,o ,2=:s 0 
'+ 12 2e;6 0 

·'+ 1·4 257 20'+ J,02040000000 
41,6 260 100~760410000000 
·'+120 ·2~ l 103452101010100000 



·'+'24 

:Zt8 
·lfl32 
,'4134 
436 
'+-4'0 
4~2 
44.lt 
'+-'+6 
-450 
'+i52 
454 
.q;56 
·460 
462 
-464 · 
'+66 
47;0 
'+72 
'+74 
47.6 
500 
502 
504 
,506 
,51·0 
51:2 
51·'+ 
·516 
520 
;522 
;524 
:526 
530 
932 
53'+, 
536 
5'+0 
542 
;5lf,4 
5'+i6 
550 
552 

'263 
;2~; 
>!1!>5 
'.266 
·267 
2'0 
271 
272 
:27:3 
·274 
27.5 
276 
277 
3·"'.IQ 
:3t 1 
'3~2 
:31'.'.!3 
:31"'4 
·31"J5 
31')6 
:307 
:31·0 
:31 1 
3 1,2 
3 !:3 
;3 ! 4 
;31,5 
:3!,6 
:3'7 
3~0 
:3?. l 
:3~2 
:3~3 
'3'4 
,3;15 
.3?.6 
3"7 
3~0 
331 
332 
:3~3 
3~'+-
3'.35 
:336 

0 
.Q 

0 
0 
0 
0 
0 
0 
0 

7&2210041022?60000 
111010 l O l·O l O t 00000 

:303010200000 
1,2'+'+24276424acooo 
71'+-'+-'+~7442421,0000 
3''+2404040423-0000 
71444242'+244?00000 
7~40'+0744040760000 
7~404070'+-040400000 
3~404056'+-242340000 
'+~42427642424~0000 
7~10l010l0l0760000 
3604040•044~300000 
'+3445060504'+1+aoooo 
41'+-0'+040'+040760000 
4?6652424242420000 
424268524642480000 
3~42424242423•0000 
744242744040400000 
;34•a•e4a52463•oooo 
7442427450444aoooo 
36'+-0403402027~0000 
111010101010100000 
4!42,2,2•2,23,0000 
4!424242422•100000 
4a424248526o,aoooo 
-~4224102442420000 
-~4224101010100,00 
,~oao•102040760000 

41020100400760000 
0 
0 
0 
0 
0 
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FIGURATIVE DISPLAY 

The purpose of program *120 is to facilitate display of numeric 
and alphabetic characters on the oscilloscope attached to the computer 0 
The set of characters stored within *120 is that available on the 
printer, as listed in the Manual -- with the exception of the plotting 
symbolso Hexad 23 displays as a period (or decimal point); hexad 24 
displays as n; and hexad 25 displays as a spaceo Spacing between 
characters on a line and between adjacent lines of the display is 
pro~ided by *1200 

The data to be displayed is stored on entry in T7o 
mode is given by (Bl) as follows: 

The display 

(Bl)<O: display 5-character octal field, rightmost 5 triads 
of (T7) converted 

=0: display 18-character octal field, all of (T7) converted 

=1: display 9-character hexad field, all of (T7) 

=2: advance movie film one frame 

=3: display 18-character decimal field, all of (T7) 
converted, in form 

±XoXXXXXXXXXXXX±XX for floating point 

or So.oS±XoooX for fixed point ....___...; 
spaces as necessary 

=4: display 9-character decimal field, all of (T7) 
converted and truncated, in form 

±XoXXX±XX for floating point 

or So •• S±X ••• X for fixed point ..._...,,......,, 
spaces as necessary 

Other parameters of display are given by 

(B2)=number of line on which display is to be pla~ed, these 
being numbered from 1 through YLIM from top to bottom on 
the display. 

(B3)=number of the position on the line at which the display 
field is to begin, numbered from 1 through XLIM from 
left to right on the display. 

~ "' .,.,.,..,.,,, 



Figurative Display (con' t) 

f/)4-) denotes size of display, YLIM lines by XLIM positions per 
c line, as--ro11ows: 

=0: YLIM = 6, XLIM = 9 

=l: YLIM = 12, XLIM = 18 

=2: YLIM = 18, XLIM = 2 7 

=3: YLIM = 24, XLIM = 36 

=4: YLIM = 30, XLIM = 45 

Any portion of a display field which would be off the display area 
is suppressedo A field which begins within the display area and would 
extend beyond the righthand boundary is truncated at that boundaryo 

Upon exit (Bl), (B2), (B4) are unchanged, and (B3) is advanced 
over the field displayedo Fast registers not used as parameters are 
not distrubed by the routine. 

Note: The shutter on the 16mm movie camera is open except when 
th;-film is being advancedo 
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SDEC 

S!NTG 

LDEC 

LINTG 

T7 

T7 
T7 

Qr">.'"' 
•. r\ i.J 

REM 
RE"l 
RE-1 

11="( '-f 7 )TR~ 
'"( r., A 
TQA 
TRA 
TRA 
lRA 
TQA 

kEM 

FI3URATIVE DISPLAY I JANE 
l~l ):MODE, 1621:LI~E, 
(33):POSITJON,- (B4l:::S!2.F 

C'1\JVEPT INF'IJT DATI­
T'.J HEYAD FORM 

S1:T 
c;r::+Bt 
L1CT 
H~X 
F-"'ILM 
L'1S:C, ti• T 4, 
sJ~c, u ... r4, 

RPA c:+1 
fSR *~IND~C,U·B~ 
s~2 L•J·B~ 
bEJ T7 
i~(~LLJTRA SI~TG 
L~Q T4 

··-7-·-·-·---l.-kS ole-l 
~Vt;- ··-· ··- · - · ·- -·-· .-6,.. ~ i I 5 
-~------ .. . • Q;::, 3) ... : ; 3 c: 

T'+-

7 

7 

L!..S ----- ~ L~-

LD~ T~ 
· ·LQ-L ·-·-· ·---d~€-f: +I Ll<J.. 
LnR T~1CC•t 
LLS di i,cr+1 
Lt?3 -~ 
f~A H~( 

RP~ ~~+l 
rs~ ~~j r Nott, u•b5 
8R2 z,J~e~ 
8~U T7 
iF(~ULlTRA LT~TG 
L9R T4- \ 
LLS ol~ \ 

-L\tl:;;·· ---- --- · ·· ··-----·-·-6 ', 
9l7iJ ······ .... -----tl?.~ \ 

-~S- d 1 t>-- \ 

1 , ,, r ·(· 1-I 
tJtJ;i<,>;~--

l 
? 
3 
4 
r;;; 

6 
7 

1 ("', 
i I 
1? 
l? 
14 
I~ 
1 f, 
l 7 
2n 
21 
2? 
2? z~ 
2~ 
2f. 
27 
3(') 
31 
3? 
33 
.34 
3~ 
.36 
37 
'+C 
41 
4? 
43 
'+4 
'+~ 
4f. 
47 
Sn 
51 
S? 
5:?, 
54 
~~ 
$~ 
57 
60 
61 
6? 
6? 
64 

-S:i:'-t3--·-·-·--· ! \l?U"f' I \ 14-· :5 -;CJ ;1INi-~Ct 1 6r:: 
. T5 C.l:F~ [ l S- ND ( 

OA-t;:J- -·--····----- · ·· R · 
+-R-A-· ----- ··· - ·· ······· er:+~- \ ' ' 

T ·--·········7::···--· .. ··-···-·--·-··---tl~;~-~l~D )\j./i,"/{ ·. !_:~' 
5 --·· Jhr"II-·"·-· · ---d-·,-~ ·7y A,'61. <! c'_ 

Ti+ CQ~ 6· -r-4 )!":{' c--:t: 
S.TO I 'J?UT I, R•U , ··,· .. 
ST) I~~UT? 
SR3 d!8 
fRA P13ITN 

6~ 
67 
](' 

71 
7? 
7~ 
74 
7r:: 
7f-
77 

1 or. 
IOI 
102 
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' , .... 

HEX 

LOCT 

SOCT 

POSITN 

XCALC 

TYL IM 
TXL.JM 

-R 
-R 

7 

;::'. f '\.}\' 

----- --4EM 

STJ 
Sµ,5 
1'RA 

s~s 
[RS 
LRR 
lF(ZFO)TRA 
!C"(N/..l=')S<P 
STQ 
f'RA 
ST'.J 
TC7A 

kE.1 

585 
TDA 

kc:"'1 
RE>1 
RF'"1 

~LA 
Ro A, ,,.:TG 
CU\ 
RPA, '.•,TG 

-L.')1~+~n: l.T t:, 
lr:-(pC~JTRft 
LD-R-
CLA 
Scs,t.0-1 
LLS 
STO 
5ro 
lF' ( 7-Ei::> I TR ft 
f']Oy 

lC"(:\Jl.iL)TR.­
STJ 
Ar)D 
lr:"(ztP)TRA 
f"IPY 
l!='( Nl'L )T~.A. 
sro 
Ar_,J 
STJ 

1F"('\li-7)TRA 
l!:°'(\!'·l)T~ft 
lF ( pr\z I Sl(P 

lr='(NF:~)Si(P 
Tr~A 
lC"(r,,l[f".)~KP 

Tt7 A. 
ri:-1 zF!? 1 c:KP 
LnR 
l!"'.1~ 
Lt .S. __ 

Q'--" .\ I .I .I. •I..\.. 

H~XAD INPUT 

I\l?UT! 
dq 
P'13 I n,i 

d I 3., I ·•d 1 
~3, J•T7 

3,3t-' 
cr:+i 
d13 
I 'PUT? 
cc.:.6 
I \JPUT 1 
P'13ITtJ 

5, I •Bl 
L1CT+1 

sT·JRE PARAMFTERs 
D~?ENDING ON SIZE AND 
c~~CULATE INITIAL PnSITION 

XL It1+P·i+ 
TXL!M 
yi_ I M+CI i+ 
TYL..TM,83"'1 
DI ~CR+d4.1 B2 ... t 
XC~l.C 
I ''J?UT:::, 
I 'l:::,lJT I 

5:::;+t33 
6•'33+! 
I "1;3lJT ! 
I \!S:,lJT;, 

cc:+~., R .. z 
X t KR+:34 
CC+! 
T4,CC+i 
-1~E.,II .. Tlt 
cc+:J., P .. z 
yT~CR+34 
('"::+ I 
T~1CC•i 
Cf"E, U .. T5 
Y~To,P .. z 

E'{IT1q2+1 
f:.'<!T_,P3+1 
a 1_.,·R.A4 
a.7'.,Al.f.+l 
E.XIT 
a35 
t.. V l T 

a--ilO 
1 "JPUT,, cc+ 1 
l\!PUT? 

-h'J•B 1 

l IJ ·-' 

104 
! 0!5 
'0~ 
107 
11 (') 
! l l 
I l? 
! 1 ~ 
1 1 4 

l 1 i:: 
! I~ 
! 17 
120 
121 
12? 
12? 
!2A 
12~ 
12~ 
127 
!30 
!31 
!3? 
133 
t34 
! JC:: 
13€--
1.37 
t o+n 
1 ... 1 
!4? 
l 41 
144 
I "+r:. 
\46 
!47 
l Sr, 
151 
152 
1 ~ .... . :>-~ 
l.54 
!Sc:: 
15~ 
157 
160 
161 
!6? 
1.6?. 
164 
!6~ 
'· 61-
! 67 
!70 
! 71 
17? 
! 7'.? 
174 
17r:. 
176 
177 
20(') 

20! 
?0? 
203 
?04. 



- LOOP 

EXIT 

TABLE 

SAVE 
Ul'lSA vr 
aINnEC 

ONE 
XLIM 

YLIM 

XlNCR 

Y!i\lCR 

D li\JCR 

T'!-

-T1 
T7 
z 

LDR 
TRA 
AriJ. 
:::,t:11 
L-LS 
l c: ( '·.JUI. l T~" 
o7ny 
A!")) .. 

I c: ( i,J 2 i:- ) T ~" 
JC:( )T~b-

TRA 
1...1') ~+»::: i...15 
Tr:iA 

RF 1 

E.r;u 
e.QJ 
c.Q ;j 

OC:T 
DEC 
ci=-c 
DEC 
OFC 
DEC 
DEC 
DC:C 
DEC 
[JC"C 
~ C"' ,. ... 
l..J. \.. 

CCT 
GC:T 
CCT 
ucr 
GCT 
Der 
OCT 
UcT 
OCT 
(.JCT 

f ~~TT ! ..., ,, 
. UCT 

OCT 
UCT 

TA.3LE+3t,U .. T7 
c:+1 
T::; 
6 1 J .... Tll 

l 
c:+, 
T ·;::; 
T'+,B!-1 
L·1Jp+:-, 
CC+! 
L1JP 
ysro 
TYL.IM 

••!~SAVE 
pc-

11) 

1 ·~5 
1 ·'J,7 
l ,;;; :5 

C'1·JSTA.~TS 

0~37?7777777777777 
9 
I '.l, 

27 
3 t, 
4 ::; 

·-6-
1 ·:, 
l ·~ 
2 !4, 

c'U!."; 

?.O~ 
207 
21 r 
? 1 l 
-;:, l? 
?I? 
21 4 
?. I i:: 
21 t-

? I 7~ 
22C'· 
r-12 I 
22? 
?23 
?24 
22i:; 
221-
227 
23r, 
2..:,1 
23? 
23? 
234 
?'3:=: 
?3f 
237 
?i+O 

?·+ J 

?·+;? 
2·+~ 
?1+4 
?'1-i::: 
?ij.&. 

247 
25r, 
?.01 
?5? 
?5? 
204 
25~ 
256 
?i;j7 

?6i 
26! 
262 
?6? 
?54 
26r:; 
?6f-. 

?67 
21r, 
27] 
?]? 
27? 
274 
?Jr= 

271-
277 
300 
30! 
~-?O? 
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-·-c220 - --·-~- - ---·----G-
221 sogr f"', ._, 
222 LnCT c 
2?3 Hi:-X 0 
22'+ F TLM ("\. 

2?5 L"HiC r. --- 226 s,:,ic " ,, 

2'?7 8 T ~~DEC c 
230 S PJTG \' 

231 SF"LPT c 
232 L r,-.iT,:, c··, 

233 I ~-JPUT 1 t' 

2~'+ I '\!PUT2 c 
235 pr"JSITf\! 
236 EXIT " '·. 
237 xr_ p-1 (> 

240 T'l(L!M 
24 1 YL l"" 
2'+2 T Yi.. !i'1 c 
2 4 3 DTNCR !"'": 

2"'4 xcALC c 
21.1.s XI NCR 
21.i.5 O~IC:. ('< 

247 Yt\iCR ("\ 
;,,, 

2c;0 YSTO c 
2'51 TABLE t> ,. 
252 V)QP c-
253 u~JSAVE (; 

FIGURATIVE r1~rLAY I J1,I\IE: 
(Bl l:t"'ODE:, I 8? l =L !1'-iF.:, 
(831:PQSITICN, !34!=srzc-

!6 1 
!7 2 

CONVERT INPUT DATA 
TO HC:XAD F"Qi:;M 

?6 3 
27 I+ 
30 5 
11 

, 
0 

32 7 
~3 1,) ..... 
:'!' ·+ 11 

SHQR·r DECIMAL lNPU! 
41 ~DEC 12 
42 ,3 
43 14 
4J.j. '5 
L.i.5 16 
li 6 SFLPT ,7 
47 ::, :) 
50 ~1 
51 ~2 
r.;2 ".'J 
53 ?4, 
54 ?5 
r:.;5 ::, I i~Tl:i '.'.=>6 
'36 ?7 
57 ~ .. ) 
-so -:i I 

LONG DEC I MAL ! i\JPiJT 
6'+ LDEC ~2 
~5 ~3 
~6 ?4 

1?6 
7l!, 
f3 
60 
r::,7 
~~2 

12 
1 r::;5 
?6 
!7 
i::.:o 

3 1 2 
3 1 3 

76 
1 C::6 
261 
l~O 
2"'6 
127 
31"15 
I 12 
273 
2"'0 
300 
3 t I+ 
160 
1 "-3 
1 '.'.'7 

0 3s7ooboaonoooooo 
('I 1420000000000(100 
0 1260000000000000 
0 1200000000000000 
c l tJ+ro0oro000oroc 
C' 64" ·10orol"locoroo 
(' 4 10Joo0oriuoo("OO 
(' 3;1nooonon0coroo 
0 e::5nonoco0000000 
(' 460100000Uf1000C' 
(' 1n2no~oro~oooron 
(' J.t.5tnonoro~000000 
0 45200noroouooroc 
0 1r::,7nooooooococor 
0 24sncnocorononoo 
(\ 367r~oororooooor 
0 2t4r~noruno0oroc 
0 4n1n~noronooonoo 
0 21 30coo000cooooc 
0 43jnonor00cocncc 
(' 113cononc0oocnor 
0 4130:ncncnooonoo 
(' 3~5o~ncncn000000 
0 42snc000oo~no000 
0 4~3ooooruo0oocoo 
('I 254~onoruov00000 
('I 2320c~o00n00orJ0 
0 3600vnoronooon)o 

!5n41J0040oono747 
1 0t01J0044C000!36 

41055~J00 4 0CIOOn7n 
10101Jo040C30onoo 
10iOJJOQkOC10005~ 
10101000Aoo1noo51 
1 c,o~J00 4 0C100047 
701onJ04 4 0C10on21 
70JOnJ044QC177777 

4?216n1oonoo100001 
4~400~J4544CO~Ol5~ 
4~4ron243kQCQnono0 

2!01JOOnoconooo7 
IOt04J00 400t00007 
1504nJoonocooooo4 
4~0~20040000001 4 

!450?00040000QOO~ 
•500IJ00 40CQ0002~ 
!4~0~20040C00002? 
•5040Joonocoocoo~ 
1450122040000003~ 
45041J2onocooooo~ 
!450~220400000022 
145013tt40C00QOO~ 
!Ot01JOOll.00100026 

4?2!60lOOnoc1oooot 
4?40Q1045440000l5~ 
'+~400124~4Q0000000 

0 
2 

~ 

0 
2 
2 
2 
2 
2 

1 
2 
0 
0 
2 
l 
0 
0 
0 
0 
0 
0 
l 
0 
0 
2 

1 
2 
0 

SAVt, 

socr 
L,JCT 
HEX 
FILM 
U)~C 
SOEC 

BINDEC 

2 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
J 
J 
.) 
,::, ·-



'--' I "'::> c:: 1 v.1uvuuuvuvu~.1u I u 
7o 36 !0!04J004Q010Q011 2 LINTG 

. 7J-- - . . ---- .. 37 f 50 4, 0 00 O OOOOQOO'! 0 
72 4.0 4~0~200400000014 0 
73 4 I '450~J0040CQOQOO~ 0 
74 1.i.2 1soo1000400ooon21 c 
75 IJ.3 1 4~0~20Q4QOQOQ044 0 - 76 44 '2001100 4 UCICQ?4~ r:. Ii~FUT1 
77 JJ.5 54~UIJOOkOCO"OOO~ i) 

I 00 ll. 6 15001Joon0conono? 0 
1 0 1 IJ.7 lO!O~OQQ4Q010Q004 0 
102 LI r-JTG i::;o 1504100Q4QCQ00077 I 
103 ~, ~500~J0240COOQ02~ 0 
10~ c::2 44~0~30Q40COOQ0Qf () 

105 c::3 1200~1 ll 4 UC!C0~3t 2 INPUT! 
106 ~4 120011ook0c10023f 2 INPUT2 
107 r:: ~-. :, !4001JQQ40COCQ02? 0 
1 1 O c;:6 !010~JOO~OCi00017 2 POSITN 

F'!LM 11-0VANCF 
1 1 '+ ~ILM r:-.7 1 677iJ7040CJOQ07~ 3 r=-xr r 

HEX AO INPUT 
120 riEX f!-() 12ro~1004001no?31 3 INPUT! 
1 2 1 "' 1 '4C01500400000011 0 
1 22 f...2 1 0101oookoc100013 2 POS In~ 

LUNG OCTAL INPUT 
126 Lncr I. j 1 4n0,57!4QOQ00n2? 1 
127 fi" 745QljQ740COOOOO~ 0 
1 '30 ~5 !4500!6tkvOooono~ 0 
1 3 t A6 4 101otJ80 4 oc1oono? 0 
132 67 410205JQ0 4 00J0001 I 0 
1~3 7J ~20Q110040Cl"'0?2~ 2 !NPUT2 
l 3·+ '7 1 '0t00JQ04QC!7777l 0 
135 7 ::> ... ?2001tQ040C!OO?J7 2 INPUT! 
136 73 !010"'J004 oc1nooo? 2 POSITN 

SHORT OCTAL INPUT 
142 SOCT 7 4, !400~5714QCOOOno~ l 
143 '7 5 'OJ01JQQ400!7776~ 2 LOCT 

STORE PA.RAMFTC:-t'<S 
DEPENDIN3 01'' SlZE AN:) 
CALCULATE ll'ITIAL ~OSITtQN 

157 POSI!N 76 121,~Joono210016? 3 XLIM 
160 77 1216'+1oonoc1ocn3c 2 TXLIM 
1 fi 1 J l)J '2!7~J00"'021C016~ 2 VLIM 
162 l ""! 1 ?.!64163"'00100025 2 TYL IM 
J",3 1 "'I? 

••• ii.... 1 504~J62~0210Q2Q? 2 riINCR 
16't 1.<"'3 4~0111J0040C!OQOQ~ 2 XCA[C 
165 1 <"'lj. 1so41Joonoo100~0~ 2 INPUT2 
166 1 ,.... .•. 

' :::, 12171ooon0c100204 2 INPUTl 
167 't'6 ·~oo~soo4JSooooon 0 
170 11"'7 '450~223k00o~oco~ 0 
1 71 1 ! ,'.) •2no~1oo~oc100?01 2 !NPUTl 
172 ! ! l ?200110040010020! c INPUT2 
173 XCAL~ i 12 4?0t01010400100003 l 
174 ! ! 3 11021J00"'02100l57 2 XINC~ 
175 1 '. 4 1 010~J004QCIOQOOI 0 
176 : 15 ?2ro,12okOCQOQOQ4 () 

177 11. 6 ?!001J04!0Ctno141 2 rJNi: 
200 l ! 7 4?0JOIJ10400t000Q? (.) 

201 ! ~,J ! 102i)oono~1not57 2 YINCP 
202 ! el l !010\JQ04Q010QOQ! u 
203 ! '.:'2 1~2ro,120kQOOOOOO~ 0 
204 1,:,3 1?1001005000100!34 2 ri~E 
205 ! :-;:i,4, 12coi1104001oot67 i:. YSTQ 

SCAN HEXADS 
21 1 ! ,:,•5 4~055~022400100030 2 EXIT 
i:H2 L?b 4::105~'3J_234J.D 1000? 7 '::> ___ fXl T ----· _ ... 



~ "...., ' I '- ,!. , I r, "l''"VOl }',,/ .J"t-VVUl'UUU'! 

2!4 TXLTM !~O 4"'0251 J2440COOQOOC I 
2.LS--- - .. · .. -· .. · .. ,.---l~1 l0!01J00400100C24 2 EXIT 
2!6 1 :-,,2 4li0251 Y)0404ororoc 0 
21 7 1~3 'OI01000 4JC!C002? 2 EXIT 
220 I ?4 1+~02010004JCoroo 12 0 
221 1 ....... : .. ' ':,C ..... 0J2t")f':)C t 00 1 54 2 INPUT! ~ ·:, 
::>"""',..., 1 ..., ., , c-;c -+'~JC'Y'OC 1 ro, 51..L 2 I ;\JPUT2 ,{... !'.'.' i:: 0 - 223 1~7 't~(J":~4 !40C00QOQf 0 
224 1. lt.,J ?2CO'"' l ?31.tJO I 001 :51 2 INPUT! 

PL.OT CHARACT!;.t:? 81 
230 ! .1.q u5c4~ao,noo30001~ 2 T.APLE 
231 I iJ.2 10!01JQ04JOi0000I .''' v 
2·~2 i../'lJP ! hJ 1~100~1oonocoro00~ 1 
2'.~3 1 /., :+ ~400~l04hJOOCQ0QA 0 
;, ·::i - - '+ 14 '1 450~2ooh-OC·onooo, 0 
235 l. 46 10t04J004JC!OOOOI 0 
2:::i6 1_ 47 ~670~Joonooooono~ 0 
237 ' ,:;,) ~1rc~1s1nocorooo4 0 I 

240 1 r.:; 1 41 OIC,:;J0040C17777? 2 LOnP 
24! !~2 ~Ot0\JOQ400!0Q0Ql 0 
,) I· •'.) 
(..~~ ! r.::3 IO!O,J00 4 0Cl7776A 2 LOOP 
24:3 1,;:;:4 • 5G"t~JOOl"IOC!00! 37 2 YSTO 
;~1 .. 4 ! c: :5 !O!G~JQOkQ017775! 2 TXLIM 
2 1J.5 c;.XIT 1 r:;,:, 1 0!01JQOh4C000!37 ::s L''\JS A VE 
21.1.6 1 ,:::.,7 • 01a~Jooh2coronon c 

TABLE OF CHtR~(;TERS 
25'+ iASLt. I i,o ('I 1 ) 

255 \ 4 l 0 0 
.)'" . c.~o 1.t. 2 ('I 0 
2'::,7 1.3 I"\ 0 
2-'-0 : t. it I"\ 0 
261 1 ,;5 n r\ 

u 

~.;2 !A6 I"\ 0 
2.S3 1. 47 (' 0 
264 170 (' 0 
::"i5 i_ .., I (' 0 
266 l 7;, (' 0 
267 I -, ., 

.. i .., I"\ 0 
270 !74 ('\ 0 
271 l 7'3 0 0 
272 176 ("I "· u 

273 I 17 (", () 

274 ?---o r 0 
275 :': r, l I"\ 0 
276 '::1"12 ,... 0 
277 1,:1"\3 ,... 0 
3()0 2!'\4 /"\ 0 
301 : -""::, r, 0 
3C'2 ,..., / ,., ,... 

0 
3n3 r.r-,7 I"\ u 
304 ?10 (', u 
305 21 I 0 J 
306 21 ;) (' J 
3r, 7 ;, I 3 (\ I' .J 

310 ·;) t -~ r u 
3, 1 ;; ' 15 r 0 
3!2 ,. l .', (' 0 
313 p ' 7 (' 0 
3!4 ?Q ('I 0 
3 1 5 ::, I (' 0 
3 ! 6 ? ,i~ I"\ 0 
3 1. 7 ·::·-~ 3 I"\ 0 
320 ,. ".:14, ri 0 
321 ,;· -:,;5 r, 0 
322 ??.~; 0 0 



324 
325. 
326 
:3?7 
330 
331 
332 
3:;3 
33it 
325 
3?6 
3?7 
.340 
j4 I 
3i..2 
31.3 
344, 
3, ... 5 
3 14 6 
JiJ.7 
350 
351 
352 
3c:;3 

EQUT ./.ALt,HS 
CONSTANTS 

365 
367 
371 
373 
375 
377 
iti"it 
1+() 3 
.:+05 
407 
<+ I I 
4 I 3 
'+ I 5 
'+ 1 7 
42 I 
... ~3 
4"?5 
'+27 
'+ ''? 1 
433 
435 
f+?7 
,4-4 I 
443 
445 
4.47 

'+51 
452 
+':S3 

2~,J 
221 
::: :,;2 
E":)'-3 
?~4 

~,:) 

'?6 
'-::7 
'.;; h, ,J 

2JJ. i 
:: lJ. ;:, 
~, ' .... 

: IL'.:) 

': il ·:) 

47 
:;.::· r::: C) 

I:". I 

;. t:; 3 
:;:i::;4 
;:i::;5 
; ,;::6 
;::,,;:: 7 

Ql>..lE ? '-J 
XLIM 2~t 

2~2 
;· L 3 

t. 1+ 
~ f.. 3 

YLIM 2'-S 
;i~7 
.?7t) 
;. 7 l 
;72 

;,; I :~ck ;:·7 3 
274 
?7:3 
?76 
r 7 7 

yr ~~cR =100 
·;," I 
-~"';, 
' -
::("\3 
31"'4 

:" 7 
,. IO 
~,, I 

3 1 2 
' • 3 
' , 't 

3777777777777777 
I ! 
22 
3? 
'+4 
5c::: 

(!_ 

14 
2? 
3('1 
3t: 

707070707070707 
341-4-34"43414":!4~ 
?2 7 550?2755022 7 

161616161616161 
13:iJt3?0!310l3~ 

120 ?•:525?5?5?5?5? 
52-:::252c::252r:::2i::;2i:::-
34 ~434 ?434?4-'.=l4? 
?5.,'525?525?5?5? 
2J142tr"42104?1fl 
1 I '.:!-S641 1 ?6'-4 ! J-:, 

4"732f"457":l2f'l4C:: 
3l22l?037 4 6~5f-
2?7~51"'227c;5022 
l~Jf,Jl:lf1t..1~1t.. 

0 
('\ 

0 

u 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(J 

0 
0 
0 
0 

1 
l 
0 
0 
0 
0 
I 
0 
0 
0 
0 
I 
0 
0 
0 
0 
I 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 



1 
133 ORG 2 

-----·· "---·-·· .... -·· 3 
REM Cf-lECK 1\JEG POSI TJQt-! IN P:'0 4 

I:; 

FF RPA E.. )(IT A 
CLA QATA,U•T6 7 
§°-1 1"' I •Bl.I 1 ("\ - LOOP S93 l d .. 9-:, 1 I 

T6 TS~ •120,U•T7 1? 
SR3 7 7 767,B?.+I 13 

T6 TsR *l20,U•T7 14 
$83 7777518?.+! l~ 

T6 Ts~ M !. 20, 1.}•T7 1~ 
HT~ L1JP 17 

EXIT lRA l 20 
21 

DATA BCD A'3CDEFGHI 2? 
23 

l:.N) 2~ 
2~ 



I '~'-if,..., l, r- J I '-·..;1 
. - -220 .... -£xllc-c-·-- .. • . (". !3 n 2ooooocoaoooooo 0 •,• 

221 DATA (: 14 r 220000000000000 0 
222 LOOI" r. 4 0 I tOOOOOOOOOOOOO 0 "<-~ 

CHECK NEG POST TI ON TN ! ?Q 
6 I 472t61loonoo100011 2 FXIT 
7 2 !2!7100600010001 I 2 DATA 

to 3 !400117440COOQOO! 0 
! 1 LOOP it !4000372h0000QOO! 1 
12 5 ~400~007k4oono120 0 
!3 6 l40Q1322400077767 0 
14 7 ~'+001007440000120 0 
!5 ,o !'+0013?2~0CQ77?75 0 
16 ! I 64001J07440000120 () 
! 7 ,2 !0000~0Q4QC17777~ 2 LOOP 
20 !::X l T '3 10!01~00kOCOOQ000 1 
~2 DA7A 14 4n4t4~43444S46475n 1 



123 SCOPE GRAPH DISPLAY



i 
I 
\ 

This program plots two floating point vectors against 
each other, or one floating point vector against its fixed 
point integer index, according to various options specified 
by a control word in T7 as follows: 

'1'7'~ 1 15 16 18 19 21 22 24 25 27 

I x vector 
codeword Rx Ry 

I address -
p 

28 

A 

D 

G Lx 

54 
Y vector 

Ly codeword 
&ddress 

Rx., Ry~ Ranges of X and Y: 

0: positive values, zero to max X or max Y 
1: =max!XI to +maxlX!, or =maxlYI to +maxlYI 
2: min X to max X, or min Y to max Y 
3: min X and max X, or min Y and max Y, on B6 list 

4=7: As above, with total range increased to l, 2, 
or 5 times a power of 10, just greater than or equal 
to given range 

Note: If codeword address of X vector is zero, then Y index 
is used in place of X datao If Rx= 3 or 7, fixed point 
integer values must be placed on the B6 listo 

P: Plotting of projections of data along X and/or Y axes: 

0: plot no projections 
1: plot projection of data along X axis 
2: plot projection of data along Y axis 
3: plot projection of data along both axes 

D: Plotting of data: 

A: 

0: do not plot data points 
1: do plot data points 

Plotting of axes: 

0: plot neither axis 
1: plot X axis only 
2: plot Y axis only 
3: plot both X and Y axes 

Note: If either axis is off the screen, then the program 
ignores requests for plotting that axis, or for plotting 
projections of data along that axiso 



=2= 

G: Plotting of grid: 

0: do not plot grid 
1: do plot grid 

Note: Ten or eleven grid points are plotted vertically and 
horizontallya If either axis is located on the screen 
(whether or not it is plotted), then the usual maximum number 
of grid rows parallel to that axis is ten, with one row lying 
along the axiso If either axis is off the screen, then eleven 
rows of grid points are plotted parallel to that axis from one 
edge of the screen to the othero 

Lx,Ly: Labels of X and Y ranges: 

0: plot no X or Y labels 
1: plot min X or min Y label 
2: plot max X or max Y label 
3: plot both X or both Y labels 

Note: Labels are centered at edges of screen and are short 
decimal (see program *120), unless Y index is used in place 
of X data; then X labels are short octale Also, for plots 
of positive values (Rx or Ry O or 4), min X or min Y label 
is a short octal zeroo 

If any data points lie outside the range specified, they 
(and their projections) are omittedo Thus any portion of a 
graph may be "blown up" by setting Rx and Ry to 3 or 7 and 
storing appropriate values on the B6 listo If two values are 
specified, they are stored as follows: 

(min X, Y} 
(max X, Y) 

STO 
s·.ro 

aB6, B6+1 
aB6, B6+1 

If four values are specified, they are stored as follows: 

(min X) 
(max X) 
{min Y), 
(max Y} 

Storing of 
before transfer 
ina dve rten t ly" 
specified by Rx 

STO 
STO 
STO 
STO 

aB6, B6+1 
aB6, B6+ 1 
aB6, B6+1 
aB6 1 B6+1 

these values should take place immediately 
to *123 so that the B6 list will not be altered 
Program *123 picks up the stored values as 
and Ry without altering B6o 

Jo Kathryn Mann 
April 2, 1963 









~s-~. 4,2b..e)F L-
,,..........._ l 

ORG 2 ,.....--
GRAPH ·z TRA ~I U•R ~AVe.-'t_!~ 3 ,-----

CLA :tL.;.2771 • R+Z 4-
RPA,WTG EXIT+!, R•PF 5 

T7 ST·J R, U•82 6 
z ~LS a; 15, U•Bl 7 

~ 7 ~LS a1, U•d3 1r -- 2 L..LS a 1, U•d4 11 
L.D,~ z+a2, R•B?. 12 

e2 ~P~ 1 WTG BT~ST•2 13 
7 L.L3 a:"'.!15, U•T4 {4 
7 L.LS a" 1 s.1 J•B5 1 ':-
P5 L.U~ 01, U•d5 16 
P5 j;<pA WT'"' b.\3E 17 - .. I 'i.l 

T4 AB2 af3:5, U•B5 20 
p., IF ( EV"J I TR.A M~XY 21 
P4 LUR al, R•Z ~2 

°iF•(.EV~!) TRA A~dY,. R•T5 23 
i.:.D z~c· .. , LT~ z+:36-13, PF-1 ~4 -
i;.;eR+e.19! I-Tb z+.:36-14, PF-1 2!5-
TRA YSET 26 

ABSY T5 I~(PO~)SKP I Z+B2+85e I I, RS-1 27 
tL~ I z.+B2+ss,, u.rs 30 

P5 IF ( NZF:) TRA e;r;.:,--,4- B'S"/ 31--
-re; TRA y-:;Er., v•T6 32 

MAXY (.o ·, I e tr\ l-T5"'"° Z+32+P5- p 85-1 33-
TS lF(POS)SKP Z+d2+R5 .. 1.1 R5• l 34 

CLA z+a2+A5, u.r5 35 
85 ~F'(!\IZF:)TRA -ec=a- /flA'I-'/ + l 36 -
P4 L.U~ at, R•Z 37 

:~F ( EV~1) TR/\ ySET, R•T6 40 
T5 5R·- a..,r4, J•T6 41 

Mr+Y.'f 
_ ... :., 

T6 lF(NEG)SKP z+·:j2+P,s-1, 85-t 42---
CLA z+a2+P.s, U+T6 43 

P5 IF(Nli:.:)TR/t r::,r;,-.s ha A Y.. y. ~4 --YSET T5 STQ MY '+5 
T6 §T,J NY '+6 
TS FS3,. T t,, R•Z '+7 
P.i+ ~F ( r~N7) SK~ a4, R•T5 50 
PF TSR ROJND+l, U.85 51 
TS rAo. MY 5? 
P4 lF(ZER)SKP a4 53 
-Ti:; ~AJ .. NY.1 cr+1 54 
T5 FA:)• MY -~ ::>, 
T6 VDF' QT·..J0.1 U•T~ 56 

sro yF'AC 57 
CLA MY 60 
FA) f\iY 61 
FDV Rr"JdND 62 ... v0 1..us 63 .:>TJ 

... u rM? yFAC 64 
ST:J YSJM.1 u•R 6!5 

R ~AD+~ SHIFT, U+R 66 
p oT'.) y\lJR 67 

XVEC p 1 !F17FP)TRA 8 6..SE ... ___ 10 . . . 
LD~ Z+dt, R•BI 7 t 

7 LLs a., 15, U•B4 72 
lF!PC~)SKP a.*!4 73 

84 ~Op z, U•T~ 74 
z LLS a 115, U•B; 7'?"-
85 L:u~ a3, U•d5 76 
(?4 AR! a95.1 U•BS 77 
e3 .l.F ( EVN l TR fl XMAX 100 
e3 L.UR at, R•Z l O l 

'!FI EV~J ) nv A~'3SX, R•T5 102 



~"1,,f!\J_,_ '-. i,,,.,.._,'' I ' _, • \,I.::, ,...--

~QRt~ &-lb z+B6+PF-14 104 -TRA XSET 105 
ABSX T5 .~F' (PO~) SKP I Z.+Bt+64@1 l.1 84-1 106 

CLA 1z+s1+e41, u.rs 107 
p, '+ lF(NZi::'ITRA G C = e'"' Ir f!l:. ,'. 110-
... Tc; TRA :f.5 XSET .1 U•Tfi I i I 

XMAX ro,~, e""" t.:. Z+dt+Ri+-11 84-1 ti?-
T5 'fF(PO~)SKP Z+:3!+84,-1, B.;-l ll 3 

~LA Z+d!+R't,1 U•T5 l i 4 
e '+ IF(NZF')TRA ~ ~AY..+-l t 1 s.----
83 LUR d l I R""Z l l 6 

°!F' ( EV~J) TRA XSET.1 R•T6 l i 7 
T5 ~Bq. cf=3 5., U•T6 120 
T6 lF(Nf:G)SKP z+d1+s4 ... 1, R4-I 121 

t'.LA z+at+R'+, U.T6 122 
P4 IF' ( t..JZE) T~A CC-3 123 

XSET T5 sro MX 124 
T6 STJ NX 125 
T5 Esa. T t,, R•Z 1~6 
83 lF'(~~N7)SKP a4, R•T5 1a1 
PF TSR RO~ND+1, U.85 130 
T5 F'At),.. MX 13 t 
83 IF( zEc )SKP a4 132 
-rr::; F' A)-.. NX, cr+1 133 
T5 F' A)• MX 134 
T6 VDF DT..JO, U•T6 135 

STJ Xl='AC 136 
CLA MX 137 
~AD NX 140 
FiJy RTJNO, U•T6 l '+ I 

-u ;:....,p XFAC 142 
STJ XSJM, U•R 143 

p FAD•t S!-IIFT, U•R i'+4--
R Sr:.; X\JJR I '+5 

DPQNE T7 ~UL a"i21, U•R 146 
z LLS a-:% I'+ 7 

lF ( NUL. I TR'1 A )(IS, U•81 150 
T4 ~ .c. ti~L,.,S"'"° yPLUS, U•B5 151-

CLA 0'1~E, U•T4 t5? 
T4 IF(POC:)SKP IY3UMI 1 :53 
P3 AND . a1:,7, ''•83 154 
T4 _l_F" I pCc:) SKP IXSUMI t ::>5 
P3 AND de; 7, u.s3 156 
P3 lF(NUL)TRA AXIS 157 
P5 TRA TEST, U•B4 160 

LOOP -re:; FAQ Z+d2, d2+t 16 t 
t'-"M? yr:~c, U•T4 162 

.. T.c, ~AO Z+dt.1 di+! 163 
F°M? XF AC., J•R 164 

R ST;J RSTO, a5, • .t 165 
I RI J:.i:- (NEG) SKP OIJ,~E 166 

TRA T~ST 167 
IT41 iF(NEG)SKP 0'1 ~E 170 

l'RA n:sr I 7 t 
T4 ~AJ+4'n S~IFT, U·T'+ 112-

CLA RSTO, U•R 113 
R F A;)+~I" SYIFT, U•R 114-
F3 IF ( F" J\.!) TRA CC+t I ii::; 
p til~ ADV T '+ l>L.. T .s 176,,--

PRQJ P::, LUR a 1 177 
°iF'(Z[RJTRA T~ST 200 
'I"F ( EV"l) TR.A VE~T 201 

R f7oe-e -#tbV. Y\IJR p1.,..., s 202 
e3 LUR a'+ 203 

lF(NUL)TR.A TEST 204 



yr...n• ...... !'\ AOV ,.. "'-'"' c:v:, 
'"7ee,e T4 rt.., 5 206........: 

TEST e5 .l,F' ( NZE) TRA L'10P 207 
TRA A'<I'S 210 

SASE T4 SB1 a z, U•85 ~11 I 
181 I S8q. a'=3l+Bc:::·1, U•R 212 
I 8 t I IF(PC~)SKP a.1141 213 
li:s41 NOp z, U•P 2i4 - e3 ANJ a1, U•82 215 

TRA cc+s2 21 il 
z TRA FClJR, U•BI 217 
·R Ss1t a.M~I U+Bl 220 

T'RA F!'}JR 221 
CLA et..+PF-13, u•B4 222 
CLA i:l~+PF-14, U•BI 223 

F'OUR 84 STo MX 224 
F 1 sro f',j)( 225 
P4 §ua a. i3 1' U+T6 226 
F3 ll="(NN7)SKP a.4 227 

'T'SR FIXRD, U•B4 23(') 
T6 8EJ TS: \ITH, U.T4 231 

~-M? SI)(, U•T6 23?. 
T6 VDF OT>'JO, U•T6 233 

sro XFAC 234 
T4 BMiJ a~l+B4 ?3~ 

FMP SIX 236 
F'Dv ROJND 237 

... u -l"MP xi=-Ac 2'+0 
ST:) XSJM 2'+ l 
~Au+4r' SHIFT 2'+2-
.::>T,J X~JR 2'+-3 

DP TWO T7 ~UL ad2 t, U•R 244 
z L.LS a-i6, ll•R 245 

IF'(NUL)T~A AXIS 246 
CLA Dr:l'-'E, U•T4 247 

'"'Li STO XPl.OT, R•B3 25C 
F3 §R3 a 11EjA$F" 1 U•R 2$1 
P4 IF'(NE.!i)SKP o~3+sc::; ... 1 252 

SR4 cf~3+9i:::: .. 1 253 
p ~D~ ... ~t-1 t-TS- yPL.US, U+B3 254-
T.i+ IF(PC~)SKP IYSUMI 255 
e3 AND aJ,7, U•B3 2:,F, 
T'+ IF(pC~lSKP I XSUM I 257 
p-, 
' .:I ANO Q !:57 I U•B3 260 
P3 IF'(NUL)TRA AXIS 261 

BTEST e 1 lF(pC~)SKP a.~EdASF 262 
'T'RA LTi::ST, s1+1 263 

-re:; FAD z+a1, ot+I 264 
F'Mp yFAC, U•T4 26~ 

IT41 lF(NE~)S!(P D '1 '-'E 26~ 
TRA LT~ST 267 

T4+ EAo+fo SYIFT, U .. T41, 210 
l.LA X0 l..OT, u .. R 271 

e3 1F"(EV~!)TRA PRJN 
PL..T s 212 

R ~lrW T4 273 ~ 
PRON P3 L.UR a1 ?11+ 

°IF(z_EP)TRA LTEST 276 
:~F(E~ATRA YLINE 276---

p ~,., [.)V y\JOR ?1.. T s 277 
P3 LUR 04 300 

'!i=- ( NU! ) TRA . . .... LTEST 301 
YLINE CLA X'JJR 30? 

~?eoo A.l>V T4 
~ .... ,- 5 303 ,,,,--

L~EST e 1 IF(NEG)SKP a t3'+ 304 
TRA 

I= A D-t- 4::)~ AXIS 30~ ,----
T6 ~ XPLQT 306 



• '"'I"\ w . .... ......,, ...,..., , 
AXIS T7 CUL a. ~271 U•R 3iO 

z LLS a,3, U•B3 31 l 
lF(NUL)TRA GRID1 R•T5 3i2 
CLA -DONE, U•T'+ 313 
CLA X'-'dR1 J•T6 314 

IT41 J_F (PUS) SKP IY3UMI 3i5 
e3 I\NJ a"", U•d3 316 
IT4i IF(PCe.)Si(P !'<SUMI 3i7 
P3 A Ni) a,;:;, U•d3 320 
TS lF(NMr.)TR.A ,...,.. ,._,_, U•R 321 
83 JF ( NlJl,. i TRA 13 ~ I_ D- 1 , CC+ I 322 

DELTA OCT 01004nuoooooon000~ 32~ 
xAXIS e3 :r:F( EV!\! )TRA YA.XIS 324 

T.1+ 4;a;z99Q At>V y\JJR f>t.,,,t 5 325 
YAX IS e3 IF'(NN7)SKP a?. 326 

T6 67eee- ADV T4 ;:>t..-, 45 327 
T4 ADD DEL. TA, U+T'+ 330 
T5 lF'(Nr-;f"l)TRA XA.)(JS, U+R 33t 

GRID 7 L.LS a-:i31 P.T6 33? 
lF(NvL)TRft LAdEL, R·Z 333 
t:LA 01J \JE1 U•TS 334 
FDV DI=" I V1 U•T'+ 335 

T5 IF1pr\ZlSKP l><SUMI 336 
TRA xsto 337 -To-er -T4 r:AD XS·JM 340 

IUI JF( NE~ )SKP r,r.; 34+- I 
TRA SA, ~E 342 

-T4 FAQ• XSJM 343 
!RA ~~ 3'+4 ,......... 

xsro T5 STJ XSJM 34!:5 
SA.ME T5 IF(PN7)Sl(P IY3UMI 3'+6 

TRA ySTO 3'+7 
i:U6 ... T4 r'AQ y~~M 350---· 

IUI Ir1NEG)SKP T5 351 
1'RA M•::>SV 35? 

-T4 FAr). ySJM ~--~ 
'•· :::,,,, 

T~A ~°2:U~ 354_.-
YSTO T5 ST.J y<::l)M 355 
MABSV CLA,.. -IYSUMI 356 

lF"(NMn)TRA ~I I•CC St.Jr 357 -
~LA .... ! XSUM 1, u .. rs 36(' 

T5 &1aee AD\/ ySJM 
Pl,T ~ 36! 

T5 AD) Tl+-, U•T!5 36? 
l F" ( N!"'f"l) TR,A MA.3SV+3 363 

T4- ADD• ySJM1 CC+! 364 
B\J':i:r z RPR T4 365 --

IF(N~'r'l)TRA M~3SV+2, R+Z 366 . 
LABEL SBt+ a3, I•bt 367 

T6 CUL d,; .,, Pl+ I 370 
CRL. d 1 :31 p.95 371 

e5 1F(ZER)TRA LSiJBX 372. 
IF(EVN)T~,4 HIY 373 
$8:, a124 314 
583 arllS 375 
CLA NY, U•T7 376 
TS~ -~, as ... , F l~t,\'::, 317-· 

£:'5 _IF ( !ER l TRA LSJBX 4Q('\ 

HIY z SA3 a,-:115, u•B2 '+01 
CLA MY1 U•T7 '+02 
TSR -~I 82+1 fits-blS 403----

Lsui,x T6 882 a-:1121 J•R '+04 
7 L.LS a,·q, !•B3 405 

IF" I zEQ) TRA EXI T1 133.1 406 
'tF(EVN)TRA HIX, U•B5 '+07 
CLA NX, U•T7 '+ 1 o 



_ ... ....., .... ,..,. , .,,. , .. ·.., .. ' .. ' 
lF'(NZF:)TR.A ~~r 4i2,....-

IT71 JF'(PNz)SKP a.199 413 
IT71 .I.F' ( PN?'.) SKl=l arl9, CC+! 4 i 4 

TRA CC+2 '+ 15 
Se3 c.1'7771.1 CC+! 4 l 6 

~'b-r SB3 a. 7777-;, 4 i 7 
TSR • 1-i'O., as;;.,t Ff'-t>l!) 42() -

P5 IF(ZE~)TR" EXIT 421 
HIX SB:~ a. -J28 '+22 

CLA MX.1 U•T7 423 
!SR •J..i&o FlebtS q.~4-

EXIT ILF a.77777 425 
lL.~ aZ 426 
if<~ • ~v µSIMJ E- 427 _......-
TRA PF '+30 

DONE: Ocr 773777777777777777 431 
DTWO bcr 010017777777777777 432 
DFIV UEC 5· 0 433 
TENTH OCT 77J3J463146~!463!4 lf-34 
SHIFT tier 71Joonooooonononor 4315 
SIX OCT o~aoooooooonoooooo 436 
FIXRD CLA ad lo, J+T5 437 

T6 IF(NZr=")SKP re:; 440 
'l'RA FlXLM 441 
I F ( ~,f ,, 7 ) TR ft T'..JFV 44? 

T5 MPY a.di 0, R•TS 443 
!RA ,c 1;.,. F-1 ~fe:t>t-\ 444 ---

TWF'V TS LU 1~ a t.1 U•R 445 
IF!NZ~ISKP T-S 446 
TR i\ FIXLM.1 R .. T5 447 
.l.F ( Ni'·i 7 I TR ti FIXLM 450 

T5 ID I/ a;, U•R '+St 
lF(NN7)SKP T" 452 
TRA FIXLM.1 R .. T5 4-"-~ 0-

T5 LUR a,., U•T5 454 
FIXLM T5 SU.-3 T t,, U•T6 455 

P.4 :t.F' ( NZi=") TRA cc+2 436 
IT~I AD:)• MX.1 U•o4 457 

TRA OKAY 460 
IT6i LUR at., U•F( 461 
R ADD• MX, U•34 '+62 
-R ADJ. 1'.X.1 U•dl '+63 
I T.C, I I F ! EV"' ) TR .A Ql(i\Y 464 

CLA. a 1 465 
ADD .. MX, U•o4 '+66 

OKAY T5 TRA p!:"' U•T6 467 
ROUND OCT 010020000000000000 '+10 

T6 STJ OLJR 471 
'6 lF"(NZF)SKP cc+z., CC+l 4-1'? 

OCT ot601nooooooooonoo '+73 
iRA FIXR 414 
IF(PN7)TRA TE \J 475 
CLA , Tf::..JTH, U•T5 '+76 

t:,t.,'£ 
Sr:J T~1P, CC+l 477 ,,......... 

T5 FM?. TE1P bQO 
T6 Ii:1 pr\7 )SKP T~1P 50t 

iRA ,i;.; re 1- 502-
u IF(NE~)SKP TE,"IP 503 

TRA FIVE 504 
... u FAJ• T6 505 

TRA F ! .i<R 506 
FIVE CLA TE'1P 507 

FMP Dl="I_V, U•T5 510 
T5 lF'(POS)SKP T 6 5 i I 
T5 fAD• Ti:; 512 



TEN 

DTEN 
F'IXR 

T5 
T5 

T5 

T6 

P5 

. , .. ,., 
CLA 
Sro 
F'MP,. 
IF(NEr:l)SKP 
TRA 
CLA 
FDV 
IF ( N~,q I SKP 
TRA 
CLA 
F'DV 
lF(pCc:-)SKP 
CLA 
TRA 
DEC 
~sa 
Fr,v 
iR~ 
EI\JD , __ _ 

r 4 "''' ,, 

DTE:N, U•T5 
T~'1P, CC+t 
TEMP 
TE'1P 
~ '-A 
Tr:'. 1P 
Dl="!V, J•T5 
T4 
F ! J(R, U•T6 
TE1P 
R0JND, U•T5 
T t, 
TE: 1P, U•T5 
F !)(R, J•T6 
1 ,.,, 0 
OLuR 
R1UND, U .. T5 
PF",- U•PF 

Pl~:DtS 
SJ4-VE 
/) #..) 51Nf: 

..... l ... 

514 
5 i 5 ,,,---
5 l 6 
5i7 
520 ----
521 
52? 
523 
524 
5zi:; 
526 
527 
5.30 
53! 
532 
533 
534 
535 
536 
537 
5~0 



. ~ ...... ,~· ' " . " .. ... 

220 GRAPH 0 1 0 20000000000000 0 
221 EXIT ,., 4?3 0 425000000000000C 0 ~; 

222 ari:::sr (; 2~0 (' 2610000000000000 0 
223 oASE c 2r-7 0 21onoooooooooooo 0 
224 MAXY .., I c 320000000000000 0 
225 AO,SY c ?5 0 260()()0000000000 0 
226 yc;~T Li3 0 441"\t)(")OOOOOOOCOC'l 0 
227 MY r·. 5?4 c 5500000000000000 0 

""' 230 NY ·"' 5~5 0 55!0000000000000 0 \. 

231 RnUND (', 466 () 4 770,)00000000COO 0 v 

232 or .. ~n 430 0 4340onoooooooooc 0 
233 yl="AC r 5?6 c 5~20000000000000 0 ,,A, 

234 yoLUS c~ S':l7 c 5530000000000000 0 
235 YSJM c ., 5 4 0 (", 5s4oooooonooocoo 0 
236 Si..liFT c 4~3 c 4420000000000000 0 
237 Y~J9R r,, 5 4 1 (' 5550000000000000 0 ,.,.~ 

240 XVt:.C .. f6 (', A7nonooooooo0oc 0 \,, 

241 XMAX (' 1 'O ("i I I 1 rLJ0ooonuoocoo () 
242 AtlSX ~ Ir 4 0 1nsoooooonoooooo 0 \., 

243 xi:;t:. T 0 1?2 0 123nooocoouooooo 0 
24"+ MX "' 542 0 5~600nooooonoooo 0 l..,i 

245 NX t_; 5h3 0 5570000000000000 0 
246 Xl="AC j ...... -. 

I,.,_) 544 0 56on0nooooooocoo 0 
247 xsJM ;•., 

5"'5 c 5610000000000000 0 \.) 

250 Xf\JJR t ... 5l.t6 0 562n1noroooooooo 0 
251 DPJII.JE c 14 4 0 !450000000000000 0 
252 AXIS 1"\ 31">6 0 3n7n0nooonoooooo 0 ~,,,-

253 DONE f' 
Li 4'?7 (', 432oonooooooocon 0 

254- TEST r 
\; 2r-.5 0 2n6nonoroooooooo 0 

255 LIJOP c I i:::7 0 1~ooonoooooooooo 0 
256 R~TO (~ 

-' 5 4 7 0 5630000000000000 0 
257 PRuJ c 17 5 0 176nonooooonoooo 0 
260 \/EiH c: 2("',3 0 204nonoooooooooc 0 
261 F IJUR 0 2?2 c 2230000000000000 0 
262 F!XRD I.) 4~5 c 445nooooonoooroo 0 
263 TFlliTH c 4'32 r, 44 0 oanooonoooooo 0 
264 STX (.' 4?4 0 444nanooon000000 0 
265 DPTY.10 () 242 c 2430000000000000 0 
266 XPI..OT 0 s~o c b640000000000000 0 
267 LTi::ST (', 3('12 ('; 3030000000000000 0 >.c 

270 ppj~J c 272 0 2730000000000000 0 
271 YLINE (; 3("Q 0 3010000000000000 0 
272 GPID ('. 

'·; 3~0 n 332n1nooonoooooo 0 
273 DF.LTA c 3;:, 1 ("' 323noooconoooooo 0 
274 XAXTS c 3?2 0 3?40000000000000 0 
275 YAX IS c 3?4 0 326000QC00000000 0 
276 LAt:iEL c 3, .. 5 (; 3670000000000000 0 
277 C,)1:" l v , .... 

4?1 0 4360000000000000 0 :..,,. 

300 XSTO Ci 3 4 3 0 345oonoooo000000 0 
301 SAME () 344 0 3460000C00000000 0 
302 ysTO C: 3~3 0 3s5noooooooooooo 0 
303 MAciSV ·"""' \,.,/ 3r:;4 0 3560J00000000000 0 
304 LSUAX ,, 

4r2 0 4040000000000000 0 t.,1 

305 HYY r· 377 (' 4n100oooooonoooo 0 
306 rHX (, 4?Q 0 4220J00000000000 0 
307 FTXLM (\ 4r:;3 c 463nooooonoooooo 0 
310 TWFV 0 443 0 4~3oooocoo000000 0 
31 l OKAY c 415 0 4750J0000000QOOO 0 
312 OL~R c 5!!:' 1 0 5650J0000000QOOO 0 
313 FrxR c, 5':.11 0 54~noooooooooooc J 
31 "f. TFi'l c 512 () 5240000C00000C'OO 0 
315 TF:MP c 5i::2 0 5660000000000000 0 
316 FIVE 0 5r5 0 5170000000000000 0 
317 OTcN c 5~0 0 5430000000000000 0 



... ~ .. ,.,, ,, I I vu J vu..,vc;:""""l'VVVV I .::,o ' 3 2 1217001000007777! 0 
4 3 12J64157~00100420 2 EXIT 
5 4 7200014240000000? 0 
6 5 450#,2414000000.t 7 0 
7 6 450624340000000~ 0 

10 7 450~244400000003 0 
11 10 15040J52000400000 0 -- 12 422t64100000100250 2 BTEST ! I 
13 !2 45Q#:,204 4 0C000017 0 
14 t3 4506~45400000017 0 
15 !.4 4~45010454QCOOQ003 0 
Io 15 4~2J641oonoo100171 2 eASE 
17 16 44J0024540400QOQ0 0 
20 17 440!0~000400100011 2 tv'AXY 
21 ?O 444501Jt040000000I 0 
22 ~1 1010~0154Q01000Q3 2 A8SY 
23 ?2 15045067010077764 0 
2'1, -::,3 !504~0670(007776~ 0 
25 ~4 l0t08000400!00016 2 YSET 
26 ARSY '.'.'5 ~0?11065~04'1,77776 1 
27 26 12170005?04400000 0 
30 ?.7 4~0t05000400177774 0 
31 ~o 1~010000640010001? 2 YSET 
32 MAXY ':) l 1504506500447777~ 1 
33 -:)2 ~0211065~04477776 0 
3't ~3 12171005n04400000 0 
35 ~4 4~0105000400177774 0 
36 ~5 44450tJl04Q0000001 0 
37 16 1010~016400100004 2 YSET 
40 ?:7 r:::40Q150644000QOQ4 0 
41 40 ~0251065ro447777f 0 
42 41 12t7JJ060044000QO 0 
43 42 4~0lO~J00400t77774 0 
44 YSET 43 ~2000100400100470 3 MY 
45 44 ~2000100400100470 2 NY 
46 45 r:::10511 torooooono6 0 
47 46 440655015400000004 0 
so 47 47400~045400100417 2 ROUND 
s1 i;:::;o ~104,i00~0010046~ 2 r,,ty 
52 !='. 1 44020l0004000000Q4 0 
53 ~2 1~104~12000010046? 2 NY 
54 i:::3 ~10411oonoo100460 2 MY 
55 i:::: '+ ~167~006000100~53 2 DTWQ 
56 c:::: ~· 12001100400100460 2 YFAC ::, 
57 C::6 12111000000100455 2 MY 
60 ~, 11040~oonoo100455 2 NY 
61 60 1101noooroo1004o5 2 ROUND 
62 i', l 12001100400100455 2 YPL uc; 
63 ~2 111061000000100453 2 YFAC 
64 63 12001102400100454 2 YSUM 
65 ~4 ?1046J02~00100346 2 SHIFT 
66 1,,- ?2001100400100453 2 YNOR .. ~ 

67 XVEC ~6 4!0t01JOQ400100l20 3 eASE: 
7Q '- 7 1sc41os1noo2oooon 0 
71 70 450~~44u.oconon 11 0 
72 71 !021 IJ0044COOQ004 0 
73 72 4u2004J04noooooooo 0 
74 73 450~245400000017 0 
75 7'+ 4~4501045400000003 0 
76 75 4•410~145404000000 0 
77 76 4~010~00040010001 I 2 XMAX 

100 77 4?45010104J000000l 0 
101 1ro 1010?015400100003 2 A.BSX 
102 11"1 l 15045000~30077764 0 
103 l l"\2 1504~000030077763 0 



,. ; ... ~ ,J •-1v--v~ 7 VV&wv~,~ ,, '-""- I 

105 ABSX I r,'+ ~0211064?02277776 l 
106 11"5 12170005?022000QO 0 
107 1 f':6 440J05000400177774 0 
l IO I r.7 1~0101006400100012 2 XSET 
l 1 I XMAX I 10 15C'+5J6'+002277776 1 
1 12 I! I ~021 !064002277776 0 
l 13 1 l 2 12170005ro2200000 0 
1 l lf. l t 3 '+4CI05JOQ4QC177774 0 
1 15 l ! At '+?.'+501010400000001 0 
116 115 1010~016400100004 2 XSET 
1 1 7 1 ! 6 ~400~~06404000000 0 
120 l ! 7 l-0251:J64f'0227777f.. 0 
l 2 I 1?0 !2J71J06no2200000 0 
122 l ?I 44010SOQ0400177774 0 
123 XSET 1?2 ~2001100400100417 3 MX 
1 2'+ 1?3 f2001100400100417 2 NX 
125 ! 2'+ ~105111onooooooo6 0 
126 1?5 lf,?065~015400000004 0 
127 1 r'6 474001045400100340 2 ROUND 
130 I ;:,7 ~10411ooroc100'+12 2 MX 
l 31 l~O 4?020100Q4QOOOOOQ4 0 
132 l? l 151041120000100411 2 NX 
133 1~2 ~1040100000100407 2 MX 
l 34+ 113 '-1671006000100274 2 DTWO 
135 1~4 12001i0040Cl004Q7 2 XFAC 
136 1?5 121110000oc1004o4 -. MX c. 
137 1 '.=16 tt04000Q000100404 2 NX 
140 l 17 l 1070006000100326 2 ROUND 
1 4 I 140 111060000000100403 2 XFAC 
142 141 12001102400!00401 2 XSUM 
143 142 ?1044002~0Ct00270 2 St-lIFT 
1 4'+ !43 ?200110040010040? 2 XNOR 
145 DPONE. I 1.1.4 7450~002400000025 1 
146 145 450~200400000006 0 
147 ILJ.6 !01Q4J434Q0100137 2 AXIS 
150 147 4504;045000100367 2 YPLUS 
1 5 1 I c:o 12111Jo4noo1002s~ c DO~!E 
152 p:q 40211J00?00100366 c YSUM 
153 1=.:2 4?5o31i4340ooooo67 0 
PS'+ I 53 40211000200100371 2 XSUM 
155 p::::4 4~5031i4340000Q057 0 
156 1 c:: - 4?0104Q0040Cl00130 2 AXIS .':) 

157 !C::::6 4~0100044400100026 2 TEST 
160 L.OOP 1 i:::7 l~l04102200C4000QO 1 
161 !AO I lC6100400Cl00355 2 YFAC 
162 16 l 1~1041021000200000 0 
163 1~2 ! 1060002000100361 2 XFAC 
164 163 ?2001165400100363 2 RSTQ 
165 i~4 2?025100000010024? 2 DONE 
166 !A5 !0!01000400100017 2 TEST 
167 l '-6 24025tooonoo100240 .2 DONE: 
170 167 10101000400100015 2 TEST 
l 7 1 170 410'+~00'+000100?42 2 SHIFT 
172 171 12J7100200010035~ 2 RSTO 
173 172 ?lO'+~oo2r.oc1002'+0 2 SHIFT 
174 !73 4?010~000400100001 0 
175 !74 ?6700000000000004 0 
176 PRQJ 175 434501000400000003 1 
177 176 10!01000400100006 2 TEST 
aoo 177 1010~0004J010000? 2 VERT 
201 2r,Q ?6701000000100340 2 YNOR 
202 2r.1 4?45011004QCOOQOQ4 0 
203 2r,2 10104000400100002 2 TEST 
204 VERT 2n3 1217100000010014?. 3 XNOR 
205 204 !6701000~00000004 0 



.:.. ,.., • ..., I ...... .,;..., ...,. . ...,. , V·....fVY\,,1-.:rvv', I,-..., ..... .... l.i.,."""""'r 
207 2('16 10t00000400J00077 2 AXIS 
210 SASE 20'7 44001l4540000QOQ0 l 
.21 1 210 6!4001'+02404277776 0 
212 211 610211000f02000000 0 
213 212 642004002noooooooc 0 
214 213 436C3!442400000003 0 
215 2, '+ !Ot010Q04005000QO 0 -- 216 21 :5 lO"lJ4J400iOOOo4 2 FOUR 
217 216 1?4001441440000002 0 
220 ?17 !Ot00J004001000Q2 2 FOUR 
221 2?0 12!71044030077764 0 
222 ??I 12171J4ln30077763 0 
223 FOUR 2r"2 442001100400100317 3 MX 
22'+ 2~3 41200110040Cl00317 2 NX 
225 ??4 441011006400200000 0 
226 2?5 '+~0655000400000004 0 
227 2?6 !4000044400100206 2 FIXRD 
230 c·,;:,7 ~2101004noo1no20? 2 TENTH 
231 2?,Q ! 1061J06~0C100?03 2 SIX 
232 2~1 ~1671006noo100176 2 DTWO 
233 2~2 !200~10040010031 I 2 XFAC 
23'+ 2?3 4207nJQQ4022000or 0 
235 2~'+ 11061ooonoo100111 2 SIX 
236 2:'~5 l 101oooonoo100230 2 ROUND 
237 2~0 1110600oonoc1003o5 2 XFAC 
240 2:-:i,7 12001100400100305 2 XSUM 
241 240 11046ooonoo100172 2 SHIFT 
242 241 !2000100400100304 2 XNOR 
243 DPT WO 242 745Q?JQ2400000025 l 
244 c'4 3 450~20240COOOOO~ 0 
24-5 c'4'+ IOtO'+JOO'+OC1oon41 2 JIXIS 
246 c'.45 1211noo4noc10016I 2 DONE 
247 246 1120011534001003QI 2 XPLQT 
250 247 4?40003024'+0177736 2 BASE 
251 2c:;o 44025tJ00405Q77776 0 
2s2 2c:: I 14oon~oo'+o5o77776 0 
253 ':'i:::? ?5045J43roo10026'+ 2 YPLUS '·- ~-
25~ ?t:3 40211000?00100264 2 YSUM 
255 2i::::1+ 4~5031443400000067 0 
256 2c::;5 402ll000?0C1002o7 2 XSUM 
257 2,c:;6 4?5031443400000057 0 
260 2c:;7 4~o,o4ooo4oc100026 c:. AXIS 
261 r3TES! 21-.0 410?110004'+017772~ 3 BASE 
262 21-.1 10100a21400100020 2 LTEST 
263 2!,2 1~1040J21000200000 0 
264 263 I 1060004000100?52 2 YFAC 
265 2~4, 240251000noo10014? 2 DONE 
266 c'~5 10,00000400100014 2 LTEST 
?,67 ?l-.6 4I0'+6004000lr.0144 2 SHIFT 
270 2~7 !2171002000100260 "' XPLOT c 
27t 270 4~0,02000400100001 2 P~ON 
272 271 ~6700000000000004 0 
273 ~RON ?72 4~4501000400000003 I 
274 273 10!0100040010000~ 2 L TEST 
275 2'7'+ !O!O~J00400!00003 2 YLINI: 
276 ?75 ~6700oooroc10024~ 2 Y>JOR 
277 276 4~450IJ0040000QOQ4 0 
300 27'7 10t0400040Ct00002 ", LTtST c:. 
301 YLIN~ 31"'1Q 12111oooroc100245 ~ )(NOR 
302 31"1 t t67oiooonooooooo4 0 
303 L.TES! 31"12 4!025100Q402Q00000 1 
304 3r3 !Oti1J00400lOOOQ2 2 AXIS 
305 31"\4 610 61oonoc1no243 2 XPLOT 
306 305 10100000400177751 2 8TEST 
307 AXIS 3("6 7450~002400000033 l 



...,,v '"'Uf ~~vo~~~~vvvuvuu~ v 
311 3t0 !0!04015400100017 2 GRID 
312 3 J l !2170004!00100115 2 DONE 
313 312 ,211noo6noo100233 2 XNOR 
314 3t3 2402lt000200100224 2 YSUM 
315 3 t '+ 4~5031'+43400000006 0 
3)6 3t5 240?.1 IJOO?OC100227 2 XSUM 
317 3!6 4?.So31'+434JOOOOOO~ 0 - 320 3t7 ~OJ61JQ2400t00000 0 
321 3?0 4~0104020400100006 2 GRID 
323 DELTA 3?1 .ff.l'.)ooo('looooonoo i 
32'+ XAXI~ 3?2 4~0lO~J00400tOOOOI 3 YAX IS 
325 3-:i3 467onooonoo100215 2 YNOR 
326 YAXI~ 3'.!'t+, 4~065~J0040000QOQ2 1 
327 3?5 66700JOOOOOOOQOQ4 0 
330 3?o 4J000J04000177771 2 DELTA 
331 3?7 ~0161J02400177771 2 XAXIS 
332 ~RID 330 45QA2l64000000Q3 1 
333 3~1 10104010400100033 2 LABEL 
33'+ 3?2 12t71J05000100074 2 DONE 
335 :.;~3 1107noo4noc100075 2 DFIV 
336 314 ~0615000?00100?10 2 XSUM 
337 '.1?5 10100000400100005 2 XSTO 
3'+0 3?6 1410'+0000000100206 2 XSUM 
3'+1 3?7 210251ooorooooooos 0 
342 340 •OtUOJ00400100003 

,, 
SAME c 

3'+3 341 141040100000100203 2 XSUM 
34'+ 342 1010000040017777? 0 
345 XSTO 343 ~2000100400100201 3 XSUM 
346 SAME 344 ~0615000?00100173 3 YSUM 
347 345 10101000400100005 2 YSTQ 
350 346 l410400oonoo100111 2 YSUM 
351 347 2102s1ooorooooooos 0 
352 350 10100000400100003 2 MA8SV 
353 3r::; 1 141041100000100!66 2 YSUM 
354 352 !OtOOJ00400177772 0 
355 YSTO 3~3 ~2001100400100164 

,, 
YSUM .::) 

356 MABSV 3::Si+ 12170100300100163 3 YSUM 
357 3c:5 ,0160J7Q400!000Q~ 0 
360 3r:::;6 12170005300100166 2 XSUM 
361 357 ~6700000000100160 '"' YSUM c:. 
362 3~0 ~1001J05~0000QOQ4 0 
363 361 !0160000400177774 2 MABSV 
36'+ 3f..2 4100012oroo1001s5 2 YSUM 
365 363 21'+1100000000004 0 
366 364 !0160Jl0400177770 2 MAesv 
367 LABEL.. 31,5 14ooi47J400onooo3 1 
370 366 ~450~J2t400000003 0 
371 31,7 145Q6655400000003 0 
372 370 '+~Ot0100040C100011 2 LSUBX 
373 371 10102000400100005 2 HIY 
37'+ 372 14000?.00400Q00030 0 
375 373 l'+00130Q40C000017 0 
376 374 12t7000700C100140 2 NY 
377 375 l4000J654'+0000t20 0 
'+00 376 4~0!0100040Ct000Q3 2 LSUBX 
i+O 1 ,HY 377 40Q134240C000017 1 
'+02 4!"\0 !2170007~00100133 2 MY 
'+03 4rq 140Q0022440000t20 0 
'+04 L.SUBX 4ri2 ~400~202400000014 I 
405 41"\3 4506273400000003 0 
'1-06 4n'+ 1010!J63400t000t6 2 EXIT 
-.07 4r,5 !010?0'+5400100012 2 HJX 
'+ 1 0 4f'\6 !2170007000100134 2 NX 
4 i 1 4n7 2745Qt563400Q00007 0 
Lt 12 4!0 10!0~000400100005 0 



,- t .,..,,, T 1 J ~·vo1 •vvv~vvuuu1~~ u 
414 4t2 2706150204000000! I 0 
'+is '+13 10101000400100002 0 
'+ j 6 4 t '+ 14001320400Q7777l 0 
417 415 14001300400077772 0 
4-20 416 14001065440000120 0 
4-21 Lr l 7 '+~0t010004JOJOOOO~ 2 EXIT 
'+22 HIX 4?Q 14001300400Q00034 1 -- 423 4" I 12171Jo7noc100120 2 MX 
'+2'+ 4?2 !'+001J004'+0000t20 0 
i+25 !:.XI T 4-:,3 14201500400077777 l 
426 424 142011004000000QO 0 
'+27 '-1:::05 101oaooo440000137 0 
4-30 4?6 10!01J0042COOOOQO 0 
432 L)ONE i.+'?7 773777777777777777 I 
'+34 0Tw0 4?,0 !00!7777777777777 1 
436 JFIV 4 -:i I 10051Joonoooooooo l 
440 TENTH 4?2 77031'+63!463146314 l 
1+42 SHIFl' 4-::i3 710000Joonocoooooc I 
4,4 '+ Srx - 4-:::4 62001J0000C000000 l 
4-45 ~IXR~ 4-,:,5 12t71J054Q00000}2 l 
'+46 436 ~0205ooonocooooos 0 
'+47 4?.7 !Ot01J00400!000!3 2 FIXLM 
450 440 1055~J00400J0000? 2 TwFv 
'+5 I 4"' I ~IC21Jl54QCOOOOJ2 0 
452 442 10t01JQ040C177772 0 
453 TWFV 443 ~4501002400000001 I 
'+5'+ .Ir 4'+ 10205Joonooooooo6 0 
455 445 101010154Q01000Q5 2 FIXLM 
i+56 4-46 1055~000400}00004 2 FIXLM 
'+57 1.+47 ~l33100240000COO~ 0 
i+6o 450 1065~Jnonooooooo6 0 
1+6 I 4 c::: I IOI01Jl5400i000QI 2 FlXLM 
"+-62 "+i:::2 ~4501005400000001 0 
4,6~ FIXLM 4c:::3 ~1011006nooooooo6 1 
464 4C:::4 44010~000400100002 0 
1+65 4c:::5 2~I0001440JOJOC064 2 MX 
466 4C:::6 IOJ0100040CJOOOQA 2 OKAY 
467 I+ r::,7 2~450IJ024QOOOOOQI 0 
'+70 4AO 21000144noo10006t 2 f"'X 
4, 7 1 It,(, I l?I001!4t 0 00t0006! 2 t,,X 
'1-72 '+f.2 2~0I0~0004QOIOOOQ? 2 OKAY 
'+73 ,~ ,c:.3 12171JOQ40COOOnot 0 
474, ki ~'+ I I001144000J0005~ 2 MX 
.i+75 OKAY 4f,5 ~0J01J0642000QOQn 
4,77 13ouN~ 4~.6 10021ooonoooooooo 
500 J.\~7 f2001!00400t00061 

,, OLDR c:. 
501 47J Ao20~02onoo100000 0 
503 471 10011ooonoooooooo 0 
50'+ 472 !Ot01J004J010003~ 2 FIXR 
::505 473 105JSJ004JC!OOOJ6 2 TE~! 
506 474, 121111osnoo117734 2 TENTH 
507 475 12001120400100054 2 TEMP 
510 476 ~106J1oonoo1ooos~ 2 TEMP 
51 ! '-t77 A061r,oooroo100052 2 TEMP 
512 ~il"Q 10!0100040Cl77774 0 
:51 3 s~1 t0?51J00000100050 c TE!"!P 
51 '+ 5!'12 10101000400100002 c. FIVE 
'515 5,.~3 11101+01oonooooooof 0 
516 

~--
::, !"\4, 10100000400100024 2 FIXR 

517 ~IVE :;,!"5 121710ooroo100044 3 TE:.:MP 
520 bl"6 I lr61J0500C177721 2 DFIV 
521 :5"'7 ~021 tJoonooooooof 0 
522 5!0 ~,0~0100000000005 0 
523 51 I so101006400IOOOl7 2 FIXR 
524, TEN 5 L2 I Z 1700050001 O_ill) L5 ____ ;; .. DTEN 



"""' J ..;,J 
, ... vv•,~v~vv1vvv~v ... ,r.;..1 .. ,.. 

526 5!4 ~1061100000100035 2 TEMP 
527 5t5 60251J00000!00034 2 TEMP 
530 616 101oaooo400117774 0 
531 517 12171oooroo100032 2 TEr-'P 
532 5?Q ! 1011oos~oo111107 2 DFIV 
533 ~i-., I ~Of5~Jnorocooono6 0 
53'+ ~?2 ~Ot01J06400JOOOQ~ 2 FIXR 
535 5?3 '2171JOQ0Q0100026 2 TEtv1P 
536 S-::,4 ! 1071J050QOl77740 2 ROUM'l 
537 b?S 1021 1000000000006 0 
540 ~?6 l2!71J05000!00023 - TEf'IIP c; 

541 5?7 ~OI0100640ClOOOQI 2 FIXR 
:343 DTE~! e:-:)o 10121ononoooooooo 1 
544- f:IXR :5-::: 1 6!0b1J00000!000!7 3 OLDR 
545 s~2 I 1011oosroo117732 2 ROUW) 
546 5-::.3 4~0101J47h2oooonoo 0 
550 5~'+ n 0 
551 ;:;;~5 n 0 
552 5'36 () 0 
553 '5-:;7 (' 0 
554 540 0 0 
:355 541 0 0 
556 5i~2 0 0 
557 '::i43 () 0 
560 544 0 0 
561 5,45 0 0 
562 546 0 0 
563 r.;47 ('\ 0 
:56'+ si:;o () 0 
565 ': r::; 1 0 0 
566 .;_;r::.;2 0 0 







l 

183 ;ORG z, 600 ? 
soc~~ T7 :STO TSEV, R•Z 3 

PF-· ·RPA, WTG EXEX, R•T7 4 
z .LDR •B6•l' R.PF c; 
··Pl=' RPA,WTG SIXFIX, 1U•P!=' 6 
-pi:- I I=" I ODD ) TR.\ cc+1, B61!!d 7 

LDR+7f' 86+PF, CC+l l ,, ·- NOP z, PF-1 1 I 
CLA PF+B6+3 12 
.LRS adl5 11 
CLA •PF+B6+2 14 
t.RS dd12 1 c:; 
CLA •PF+t36+1 l~ 
t.RS ddl2 17 

T7 LRS ddlS, R•T7 .21".l 
·rsR CG+'+ 21 

St:XFIX AB6 z 2? 
CLA TSEV, U•T7 23 

E'lCEX SPF z, I•CC .24 
TSEV OCT z 2c.; 
G~AP.li "".Z TRA • l:36, U•R :2~ 

CLA 77771, R.z 21 
·RPA,'WiG EXIT+!, 'R•PJ:" :3o 

T7 STO R, U•B2 ,3! 
z LLS ddl5, U•Bl ,3? 
z LLS a.3, iU•83 ,33 
z 1..,LS a3, l(.;•6'+ 34 

1.,.DR Z+B2, R•B2 3c:; 
82 ·RPA, WTG BTEST•2 ;36 
z t.LS adtS, U•T4 ,37 
z LLS a.d 1 s, u•es '+O 
B5 LUR d3, ll.,•85 

" I B5 RPA,WTG BASE ·'t~ 
T,4 At~2 aB5, U•BS ·~3 
84 IF ( EV~: l TRA MAXY '+4 
64+ LUR dl, :R•Z '+c:; 

IF' ( Evr, I TR.A. ABSY1 R•TS '+~ 
LDR+5n •B6•t3, P~-t 47 
LDR+6'"" •86•14, •pF>-1 .5r, 
'TRA YSET ,5 t 

A!3SY T,5 IF'(PQS)$KP I Z+B2+B5- l I , Bs-1 ,5? 
CLA 1z+a2+as1, 'IJ•TS .53 

Bo IF'( NZ': )TR~ CG·3 .54 
.. ,.5 TRA 'YSET, U•T6 ,5c::; 

M~XY LDR+5~ z+e2+es-1, B5-l 56 
T,5 IF'(PO~)SKP z+s·2+s5- 1 • 95 ... 1 ,57 

CLA Z+.82+851 u-.rs ,61j 
85 IF'INZF)TRA. cc .. 3 ,61 
84 LUR at, :R•Z .62 

IF (EV'·!) TRA YSET, R•T6 ,61 
li5 ,S95 a1"T4, U•T6 ,64 
t6 IF'(NEtjlSKP Z+82+Bs-1, 85'"' 1 .6e:; 

CLA z+e2+ss1 U•T6 ,6,, 
85 IF'(NZ;::)TRA CC-3 ,67 

YSET T,5 STO MY 70 
'f.6 :sro NY 71 
T.5 FS8• T6, :R•Z 72 
B4 IF(NN7)SKP a'+, :R•TS 73 
PF 'TSR ROUND+}, U•85 74 
T,5 FAO• MY 7'5 
84 IF(ZER)SK 0 a4 71-: 
·T5 FAD+ NY, .CC+ I 77 
Tt5 FAD• MY ton 
t6 'VDF orwo, U•T6 l O 1 

STO VF.AC J02 



--T~ I I I , v.~ 
FAD NY 104 
FDV ROUND 1 Qc:; 
STO YPL'US 106 

-il, P1P YF"AC 107 
STJ YSuM, U•R 1 1 O 

R FAD+6"' SHIFT> U+R I 1 I 
R STJ YNOR 11 ~ - XVEC 81 Ii:- I ZE P l i'R A. BASE 1 I ~ 

LDR Z+Bt, R•BI 1 1 4 
z LLS ad t 5, U•B'+ 1 1 c; 

IFIPOq)SKP .a.*T4 1 1 " 
84 NIJP z, U+T4 I 1 7 
z LL.S ad1s, U•B5 12("1 
BS L.:UR d3, iU+85 121 
84 AB! aB5, 'U•B5 12? 
83 IF' I EV'1 )TR A. XMAX 123 
d3 t,;UR al, R•Z 124 

IF' ( EV'' l TRA. ABSX, R•T5 12i:: 
Lf)R+5"' •86+PF·l~ l 2" 
LD~+6'"" •86+PF'"'l4 127 
TRA XSET t3n 

A'3SX to IF(PO~)SKP IZ+Bl+B4~t I, 84 ... 1 131 
CLA IZ+81+84i, U•T5 132 

84 IFINZ;:lTRA CC-3 13':! 
...:rs TRA XSET, U•T6 134 

X'1AX LDR+5!" Z+t:lt+B'+-11 84-1 13i::: 
ti.:. , .... IF(POC)SKP z+s1+B.i+-1, 8'+-1 13A 

CLA Z+B1+B4, U•T5 137 
84 IF ( NZi=-" I "JIRA. CG-3 l'H'J 
a::: LUR di, R•Z 1 4 I 

!J:'(EV'')TRA. XSET, R•T6 14? 
t5 SBi+ a.B5, U•T6 I '+':I 
T.6 II=' ( NE~: l SKP Z+8t+B4•t, '3'+-1 144 

CL.A Z+81+B4.1 U•T6 141:5 
B.i+ IF(NZF)TRA. CG-3 I'+~ 

XSE.T ti;. ,..., STO MX I if. 7 
T.6 src NX I :i ("I 
t5 FSl3• T6, R•Z Io I 
a~ Il='(NN 7 lSKP a 4, R•T5 !,52 
PF TSR ROUNO+t, U•~5 1 ::,3 
T,t, F .\D• MX 1,54 
a~ IF'(ZE;::)SK 0 a4 1515 
..;T5 F.\D• NX, CC+! I :i6 
ti:: ,_ F .\D• MX 157 
T,6 VDF orwo, U•T6 1,6(') 

STO XFAC 161 
CLA MX 1.62 
FAD NX 1·63 
FDv ROLND, U+U: 164 

""L F"1P XF'AC 161:!i 
sro XSUM, U•R 166 

R F ~D+6' .. SHIFT, u.~ 1,07 
R STO XNOR 170 

DqCNt:. T7 L.:UL ad21, U•R 171 
z LLS ad6 I 7;:, 

!F'INUi.,)TR,~ AXIS, U•B3 17~ 
T.4 LDR+5"' YPLJus, U•85 174 

CLA DONE, U•T4 I 7c:: 
T,4 IF(PQS)SKO IYSUMI 176 
83 AND a67, U•83 177 
T.4 IF'(PU'.::)SK 0 IXSUMI 2on 
83 ANO as7, u.s3 20! 
83 II=' ( NuL lTRA AXIS 20? 
Be TRA TEST, U•B4 203 

LOOP ..;TS FAD Z+82, 82+1 204 



, · ,r ' . ·"~""""" "" -- ' "T 
,:;; \,J:::, 

..:r6 FAD z+st, BH·l ao~ 
FMp XFAC1 u-.R 207 

R :sro RSTO, 65·1 210 
l'R I IF'(NEG)SKP DONE 211 

TRA 'TEST 21? 
IT4 I IF'(Nf.::t:i)SK 0 DONE 21~ 

TRA TEST 214 - T,4 FAD+60 SHIFT, U•T4 21 =; 
CLA RSTO, U•R 21 !, 

R FA0•6'1 ·SHIF'T, U .. R 217 
B3 IF ( Ey\:) TRA CG+t 220 
R .e,?coo T4 221 

P~CJ 83 LUR a.3 22~ 
IF I ZE~ 1-rR A TEST 22':! 
IF' ( EV";) TRA VERT ?.24 

R .e,7000 YNOR 22115 
63 L.;UR a.'+ 22" 

IF'INULITRA TEST 227 
VF.:RT CLA XNOR :?.3r, 

67000 T4 831 
TSST BS IF P'.JZE) TRA LOOP 232 

·rRA AXIS 233 
B.AiSE T,4 SBt az, 1U•B5 234 

I bl I SB4 a.Bl+B5 ... J., 11.,, .. R 83~ 
1811 IF(PQS)SKP alB41 836 
I tj 4 I NOP l.., U•R 237 
83 AND a.3, li.J•B2 24C 

TRA CG+B2 241 
z TRA FOUR.1 U•Bt 24?. 
·R S94 a.•R.1 U•Bt 24~ 

TRA FOUR ?44 
CLA •a6•PF ... 13, u•B4 2415 
CLA •B6+iPF•t4, U•Bt 246 

FOUR 84 STQ MX 247 
Bl sro NX 850 
84 SUd a.B 1 , U•T6 251 
a2 JF'(NN7)SKP a.4 25? 

'r,6 
TSR FIXRD, u .. 134+ 251 
B8W TENT1H, U•T4 254 
FMP SIX.1 U•T.6 ass 

T.6 'VDF DT~O, U•n, 85~ 
STJ ·xFAC 857 

,:4 BMu a.Bl+B4 261" 
FMP SIX 26! 
FDV ROUND 262 

-ii., FMP XF.AC 363 
,STO XSUM 864 
FAD+6t"'I SHIFT 26S 
·STJ XNOR 8.6~ 

OPT WO T7 LUL ad21, U•R 867 
z 1.l..S a.d6.1 U•R 270 

JF"(NULlllRA AXIS 271 
CLA DOf'.IE.1 U•T4 27'2 

~Li sro XPLOT, R.~3 273 
a:, S93 a.•BASE, llrti!R 274 
64 IF"(NE';ISKP a.63-+i85 ... t 27!:i 

·s9it a.B3+as ... 1 27~ 
R LDR+5r: YPLUS, u.~3 277 
,:4 IF(PQS)SKP IYSUMI 300 
83 AND a67.1 U•B3 30t 
,:4 IF(i:>OS)SKP IXSUMI 30? 
a~ A"lD a57, u.a3 30~ 
B3 JI='( NUL )'JIRA AXIS 304 

dTESl Bi IF'(P.OS)SKP a•BASE 30~ 
TRA LTEST, Bt+l 306 



r .. ...., ..... _, ',., .J\,I , 

F'MP YF AC.1 U•T'+ 31n 
l'T4! lF(NEG)SKP DONE 311 

'TRA LTEST 31~ 
T,4 FAD+,61'\ SHIFT, U•T'+ 31 '1 

CLA XPLOT, U·R '314 
B3 IF(EV',1)TRA PRON 3 It; 
R ,67COO T4 316 

P~CN B3 LUR a.3 317 
IF I ZEP) T·RA LTEST 320 
IF(EVN)TRA YLINE 32t 

R ,67000 YNOR 32? 
83 LUR a.4 32::l 

IF(NUL)TRA LTEST 324 
Yl,,INt. CLA XNOR 32C: 

,67CQO T '+ 326 
L T,EST Bl IF'(NE!";)SKQ aB'+ 327 

'TRA AXIS 330 
T.6 FAu+6l XPLOT 331 

TRA BTEST 33::., 
AXIS T7 f...UL a.d27.1 U•R ~33 

z L,LS a.d3, U•63 334 
IF'(NULITRA GRID, R•T5 33S 
CLA -DONE, U•T'+ 33fi 
CLA XNOR, U•T>S 337 

IT41 IF(PO~)SKP IVSUMI 3'+0 
a-.;:; A'\JD a6, !iJ•B3 3'+ I 
l'T4 I IF'(PQS)SKP IXSUM I 34~ 
63 A~O a.5, 1U•83 34,3 
Tio IF'(NMO)TRA cc, JU•R 34''+ 
B:; IF ( NUI~ ) TR A GRID .. l, CC+t 34-5 

D~LTA OCT OOOO'+OOOOOOOOOooon 3'+!, 
XA;X f,S BJ IF' (EV~') TRA YAX I;S 34,7 

T.'+ ,67000 YNOR 350 
Y(XU) a3 IF'(NNZ)SKP a.2 35t 

T,6 ,67000 T4 35? 
T,l.j. A1'0 DELTA, u.r4 35-:1 
ti-: , ... IF ( NW': ) 'llR A XAX J;S, U•R 354 

GRID z LLS ad 3, R•T.6 35c; 
IF'(NULITRA LABEL., R·.Z 35(,, 
CLA DONE, U•TS '357 
F'DV DFIV, U•T4 360 

T,5 JF'(PN71SKP IXSUMI 36! 
'TRA XSTO 36~ 

..:j 4 FAD XSV1 36'3 
l!L I IF'INE~)SKP TS 364 

·rRA SAME 365 
•T4 FAD• XSUM 366 

'TRA cc .. s 367 
XSTO Ti: $TO XSUM 370 
S44ME T,~ .. IF'(PN7)SKP IYSUMI 371 

·rRA YSTO 37? 
..;T4 FI\D YSUM 373 
l!LI IF(NEG)SKe> ·rs 374 

TRA MABSV 37c: 
-T4 FAD• YSUM 371, 

'TRA cc-s 177 
Y<;TO t5 STQ Y9UM 400 
M~SSV CLA• ·•IYSUMI 401 

IF'(NMO)TRA CG+S, I•CC 40~ 
CLA ·• I XSUM I, U•T5 403 

ts ,67000 YSUM 404 
Tit ADD T4, Ju•T5 4oi::; 

IF'tNMOIT'R~ MABSV+3 406 
T-'t ADD,. YSUM, CC+t 4'07 
z :RPR Tl!- ti.1 c 



.. ' ' -, ' ' ·.,, I •.'" • ~ ,,,. __ .,. ... - '"' ,--,- . ' 
LABEL :SB'+ a3, I•B I 412 

T.6 LUL ad 3, B1+1 413 
CRL ad 3, R•B5 414 

BS IF'(ZER)T:RA LSl.iBX 41 c_:; 

IF ( EV\J lTRA HIY '+16 
9132 ad24 417 
SB3 adl5 420 - CLA NY, 1U•T7 42! 
TSR • t20, 65·1 42:':' 

85 IF I Z.ER ITRA LSUBX ~23 
HI'Y z SB3 ad 15, U•B2 424 

CLA MY, iU•T7 42t:: 
TSR • 1:20, 82+1 426 

1..c;u8X t6 SB2 a.d 1 2, U•R 427 
z LLS ad 3, I•B3 430 

IF!zEc.irTRA EXIT, 83 •• d 431 
IF" ( EV\1 ) TRA HIX, U•BS 432 
CLA NX, iU•T7 433 

l'T7 I LRS ad7, 83-1 434 
IF(NZE)TRA CG+5 l,t.3i:: 

rr11 IF IF'NZ l SKP a.d99 43~ 
l'T71 IF(PNZ)SKP ad91 cc+1 437 

'TRA CC+2 4'+0 
S33 a.77771, CC+t '+'+ I 
·983 a.77772 44? 
·rSR • 1·20, 85 .. d '+'+1 

85 IF ( ZEC! ITRA EXIT '+44 
H[X S93 ad28 4'+15 

CLA MX1 IU•T7 '+'+~ 
·rSR • 120 '+47 

EXIT ILF a.77777 450 
ILN az 451 
TRA •137 'l-5?. 

'TRA PF 453 
OdNE ,oCT 77;3777777777777777 454 
i)TWO OCT 0!0017777777777777 45~ 
JFIV DEC ,5,,0 456 
TEINl}, OCT 71031463146~1~6~14 457 
S>-t I F'T OCT 770000000000000000 '+60 
s r:x ,QCT 062000000000000000 '+6 I 
F IXRC CLA ac110, U•T5 46? 

T.c IF'(NZS'.)SKP TS lf-6-:l 
'TRA FIXLM 464 
Ii:- ( NN l ) T'R l\ TWFV 4·6'i 

Ti5 ·MPy ad 1 o, R•TS 4.6f, 
TRA cc .. 5 467 

TWFV T,E; I.UR a.1, iU•R 47n 
Ir.:'(NZ:::'.)SK 0 T6 47! 
TRA FIXLM, R .. T5 472 
I!=' I NN 7 l TR i\ FIXLM 47'3 

Ti" .., IDV as, IIJ·R 474 
IF'(NNl)SKP T6 471:5 
TRA FIXLM, R•T:S 47~ 

Tih .., LUR a. 1, 1W•T5 477 
FI:XLM ,; .. ... SUd T6, iU•T6 500 

84 IF(NZr:)TRA CC+2 501 
IT!,, I ADD. MX, !U•84 502 

·rRA OKAY 50'3 
l'T f, I ~UR al, iU•R 504 
R ADD·• MX, IU•84 soi:; 
-R ADu .. NX1 ;U•B I 50~ 
IT r, I I F ( EV\! I 'JI R A OKAY 1507 

CLA a I 51 il 
ADD• MX, !U•B4 51 t 

Oi<AY T,5 ·rRA PF, JIJ•T6 512 



-·------------v-w- '""' t ._, 

T.6 sro OLDR 514 
T,6 IF ( Nz~· l SKP CG+Z, cc:i-1 51~ 

OCT o 1,0010000000000000 s1~ 
TRA FIXR 517 
IF(PN7lTRA TEN 520 
CLA T51\TH, U .. T5 r:;21 
src TEMP, CC+! 52? - Ti~ FMp .. TEMP 52~ 

Ti6 !F(PNZ.)SK 0 TEMP 524 
TRA CG•3 5215 

u IF(NE'1)SKP TEMP 526 
T'<A FIVE 527 

-!l, FAO• T6 531"l 
TRA F I.XR 53! 

F I'VE CLA TEMP 53:::i 
FMP DF Iv, U•T5 53 '3 

T.5 Ir='(Po<?)SKP T6 534 
tb FAD .. TS 535 
H:., TRA F IXR, U•T6 53A 

T91\ CLA DTEN, U•T;:::; 537 
sro TEMP, CC+l 540 

T,5 F"1P• TEMP 5'+ ! 
T.6 !F(NE"'i)SKP TEMP 54? 

TRA cc .. 3 Sit':! 
CLA TEMP 5L!-4 
FOV DFIV, U•T'3 54i::: 

t5 Jr='(NNi)SKP T6 54,-
r,i:-.. TRA FIXR, U•TS 547 

CLA TEMP 55n 
FDV ROLND, U•T5 55! 
IF (PO;~) SK 0 T6 c:r-·? ::, 

CLA TEMP, U•TS 55-., 
r,c:;. ,_, TRA FI XR, U•T':i 551,1. 

JTEN DEC I 0, 0 5·-c::: ::> 
F t:XR T,6 FSa GLDR 556 

Ff'.1v ROL;NO, u .. r5 557 
gi:; ·- TRA PF, iU•PF 561") 

EI\JD 56! 
56~ 
563 



' ..... ~,... J •, •' I . ..., 

!220 ,SCOPE. ·0 l 0 20000000000000 0 
!221 ·fsEV . ·O 23 0 ?.500000000C0000 ·O 
!222 .EXEX 0 22 0 ?.3000Q000000000 0 
:2a3 ;s rxi::- I',( ·0 ~o 0 ~1oooooonoaoooo 0 
!224 GQAPH ·0 24 0 '26000000(1000000 0 
'.22b EXIT 0 .446 0 4510000000JCQQ00 0 - !2a6 bTEST 0 :3'13 0 ,3()50000000000000 0 
!227 SASf:' 0 '.212 0 :2140000000000000 ·O 
!230 :MAXY ·O ~4 0 560000000000000 0 
!231 ABSY 0 50 0 s20000000000000 0 
:232 'YSE.T 0 66 0 700000000000000 0 
!233 MY 0 ;557 0 ,574,0000000000000 0 
!234 :t-..Y 0 ;5t,O 0 ,5750000000000000 0 
!235 ROU".JD 0 ;5 t I 0 ,o ?.30000000000000 0 
:236 OTWO ·O .493 0 ·4600000000000000 0 
!237 'YJ:'.AC: 0 ;561 0 .,5760000000000000 0 
!2 4'(; YPLUS 0 ;562 0 ,5770000000000000 0 
:2'+ 1 ·vsu,v1 0 ;5r.i3 0 ,6()00000000000000 0 
:241!c :SHI:::'T 0 .456 0 '+t.,60Q00000000000 0 
!2"N3 'YNOR 0 ;564 0 ,6010000000000000 0 
!2'+4 :x ve:c: 0 l I l 0 lt30000000000000 ·O 
:2~b :XMAY 0 l '33 0 11sooooooooooooo 0 
!246 A>3SX 0 1~7 0 1310000000000000 0 
!2'+7 XSET 0 "145 0 1470000000000000 0 
!250 MX 0 :565 0 ,6020000000000000 ·O 
!251 NX 0 ;566 0 ,61')3000Q000000000 0 
:252 '.XF' AC 0 :567 0 ,60'+0G0000000Q000 0 
!253 )<SUM 0 ;570 0 ,6050000000000000 0 
:254 :XI\JO~ 0 ;571 0 ,61')60000000000000 0 
!255 DPQ,\JE 0 1 '->7 0 1110000000000000 0 
:256 AXIS 0 :33 l 0 3,30000000000000 0 
!257 DONS ·0 .4r,2 0 4'360000000000000 ·O 
:26(.; 'TEST 0 '.230 0 232000000~000000 0 
!261 L.OQP 0 :2·02 0 20'+0000000000000 ,Q 
'.2~c: RSTO ·0 ;5?2 0 ,6r,70QOOOOOJ00000 0 
'.26~ PRO,.J 0 :2ao 0 .2220000000000000 0 
:26'+ vErn 0 12?6 0 2300QOQOOOJ00000 0 
!266 F au•-? 0 '.245 0 2470000000000000 0 
!266 FI.XRD 0 .460 0 4710000000000000 0 
!267 'TE:N'liH ·O .455 0 ·4640000000000000 0 
:270 ,S I.X 0 .457 0 470000Q000000000 0 
:271 uPT..JO 0 :265 0 2~10000000000000 0 
:27.c :XPLDT ·O ;573 0 6t00000000000Q00 0 
!27'3 ,L TEST 0 :325 0 ;3270000000000000 0 
!274 PRON 0 :3 rs 0 :3110000000000000 0 
:27i5 'YL I NE 0 :383 0 :3250000000000000 0 
'.27ti ;(,RIO 0 :393 0 ;3~60000000000000 0 
'.277 DELTA 0 :3 1+4 0 ,3470000000000000 0 
:3QC :xA.x ts 0 :345 0 ;3c;ooooooonoooooo 0 
l301 'YAX I,S 0 :347 0 ;3520000000000000 0 
l30C:: LABEL 0 .4 t,Q 0 ·4t3000000000Q000 0 
130:-:, DF'IV 0 .454t 0 ·4620000000000000 0 
:304 :xsr1 0 :366 0 ,37l000000~000Q00 0 
1305 ,SAMF. 0 :3~7 0 ,3720000000000000 0 
1306 'YSTO 0 :376 0 4itooooooooooooo 0 
l307 iMABSV 0 :377 0 4~20000000000000 0 
l3 l;Q .LSU9:X a .4?.5 () 4100000000000000 0 
:3 l l HIY 0 .422 0 .4~50000000000000 0 
l3 1:c: 1-i I. x 0 4"4,3 0 4460000000000Q00 0 
:31:::; F IXLM 0 .476 0 ,5!')70000000000000 0 
13Pr TWFV 0 41:i6 0 477000000COOQ000 0 
131;5 OKAY ·0 ;5 t·O 0 ;5210000000000000 ·O 
13 l·c OLD~ 0 ;574 0 ,6 t l 0000000000000 0 
:317 F I:XR 0 ;554 0 ;5700000000000000 ·0 



t !......, ', v J ;;J ._-,..., v • ..,, .. ,VVVVUUV\./VI..JUUVV v 
l32 l TEMP 0 ;575 0 ,6 J 20000000000000 ,o 
:322 Frvs 0 ;5"30 0 .5430000000000000 ,Q 
:3a3 OTEN 0 ;553 0 ;56 70000000000000 0 

'.2 sco~E I 12000 l 1·040010002 I TSEV 
;3 2 472!64117000100017 EXEX 
'+ ::.; 5040057050077776 
5 4 512164147000100013 SIXFIX 
6 5 57QJ06066400100001 
7 6 150'+7020030000000 

10 7 1200,067000000000 
1 1 10 12!70000030000003 
12 1 1 1~501500400000017 
13 12 12170000070000002 
14 13 14501500400000014 
15 !4 \2t7000007000000I 
16 15 14501.500400000014 
17 ,. 6 74501'.5174000001')17 
2C 17 14000000400100004 
2 I S ! Xt::' IX '.'.Q 14t00600400Q00000 
22 ::: 1 12!7000700010000! TSEV 
83 I:. X:E X ~'2 140007,0400000000 
25 T5EV ;~ 3 0 
2-6 G1~M'H 4 !10!00002440000136 
27 "5 I 21 700 !100000 77 77 I 
30 76 12164157000100420 EXIT 
31 7 7200014240000C102 
3:2 ?Q 4506241400000017 
33 -:: I 45062-3400ooono3 
34 ·~2 450€,.244400000003 
35 \.:l 15040052000400000 
36 ·: '+ '+~2164100000100250 3TEST 
37 •;5 450620'+400000017 
'+O 36 4506245400000017 
41 27 434SOI045400000003 
4:2 '··0 4~2!64lOOCOOiOOJ71 BASE 

,., 

'+3 ,:; I 44J00245404Q00000 
44 i,.2 4~0102000400100011 MAXY 
'+5 l, 3 '+ l450 IO 11040000000 I 
46 I, 4 1. 0 I 020t,5400100003 A8SY 
47 1.J.5 15045067050077764 
so "'6 kS046C67050Q77763 
51 1.;7 10100000400100016 YSE.T 
52 A'1$V r:::o ~021 t,C652044 7 777A 
53 ~: I 12170005204400000 
5'+ 2 4'50105C00400177774 
55 ::::3 1~0,00006400100012 YSET 
56 MAXV 54 !5Q45065004477776 
57 :; 5 50211;065004'+ 77776 
60 ,;:;6 12!70005004400000 
6 t ,;:7 430t05000400t77774 
6.2 (. 0 444501 O t1Q4QOOOOOO 1 
63 t.. I IO I 020 1,6400 I <'.)0004 YSET 
64 "-,2 5~000506440000004 
65 "·3 ,..,02510650Q4A 77776 
66 '4 l2170Q060044J0000 
67 r..5 450105000400!77774 
],Q ySET i',6 ''12000100400100470 MY 
7 l t-,7 ~2000100400100470 NY 
72 7o i I 0501 !10000000006 
73 7 t 4406550t5400000004 
7'+ 72 474Q00045400!00417 ROUND 
75 73 51040100000100463 !'1Y 
76 74 4,40201,000400000004 
77 75 1s10401aoooo100462 ~~y 

100 76 ?1040100000100460 MY 
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1;02 100 1·2000l00'+001 001+60 YFAC 
103 101 121100000001001+55 MY 
10'+ 102 I 1040000000100'+55 NY 
1105 103 ll0700000001D0'+05 ROUND 
106 1 I:'+ 12000100400100455 YPLUS 
1·07 1 r 5 l 11060000000100453 YFAC 
1 1,0 11"6 12000102'+00100454 YSUM ._ 
l 1 1 1 ".' 7 ~10460020001003'+6 SHIFT 
1 1:2 1 l O ?.20001·00'+001 00453 YNOR-
l 1:3 .xvEr: 1 l 1 '+ l·O l O 1;000400100 t 20 BASE 
1 1 '+ 1 ! 2 !50'+0051000200000 
11:5 l 1 3 '+506.244400000017 
116 1 l '+ 10211000'+40000004 
l l 7 1 l 5 44200400'+000000000 
1:ao 116 45062~5400000017 
1 2 l 1 l 7 45'+5010'+5400000003 

. 1'22 PO '+4'+1001'+5404000000 
1·23 1 :1 l 4,0102ooo'+ooiooo11 XMAX 
124 l '?2 4 '3'+50 1·0 1104000001')0 I 
125 1 :,3 101oaors400100003 AdSX 
1:26 134 15045000070077764 
127 1cs !5046000070077763 
!'.30 126 10100000400100016 XSET 
1;3 l A3S'l< P'7 ~02 l l1064202277776 
t:32 l~O 12170Q05?0?200Q00 
t:33 l 3 l 440105000400177774 
1:34 132 l '50100006400100012 XSET 
135 XMA'< 1 '33 150450640Q2277776 
1136 134 50~ l l,064002277776 
1·37 1~5 1·211ooosoo~2ocnoo 
140 136 4i0105000'+00177774 
l '+ 1 117 4 3450 J,Q t104QOOOOOO I 
l 4f.2 140 l O t 0201,6400100004 XSET 
1 'li3 l 4 l 14000406404000000 
1 '+4 142 602511064CQ2277776 
145 143 1217000600?200600 
1,46 ! It 4 440105000400177774 
147 XSET 1 !"t',5 32000100400100417 MX 
150 14.6 ~2000100400100417 NX 
f51 147 s 1 oso 1 1,ooooooono6 
1,!:32 lAO -4306550 J,5400000'104 
153 l ~ l 414000045400100140 ROUND 
154 1..: 2 11040100000100412 MX 
1:55 1s3 4l020100C400000004 
156 1 ~4 1~1040180000100411 NX 
157 1 "'S ~1040100000100407 MX 
160 1~6 51670006000100~74 OTWO 
1·6 l 1 i::;7 1:2000100400 l 00407 XF'AC 
16:2 1 "'O 12!70000000100404 MX 
163 pq 110'+0000000100404 :-..ix 
164 1 ~:2 11070006000100126 ROUND 
l-65 1~3 lll060000000t00403 XFAC 
1·66 1 A 4 1·2000102400100403 xSUM 
167 i '·5 ~i046002000i0C270 SHIFT 
170 1~6 ~2000100400100402 XNOR 
171 D~0'1E 167 74502002400QOC02~ -

172 t'o 4506200400000Q06 
173 1 71 10104043400100!37 AXIS 
f7.lt, 172 45045C45000100,67 YPLUS 
175 173 t2t7000'+000tOC256 DONE 
176 1'4 4021 1,0002001 00166 YSUM 
177 li'5 4350314~3400000067 

'200 1 76 4021 1,000200 l 00,71 XSUM 
·20 l 177 435031443400000057 
'202 2()Q '+ 10 I O~OOQ4_Q_O_UllH~Q- }~XIS 
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·204 . L OQei ·202 151040022000400000 
'205 2"3 11060004000100355 YFAC · 
:206 .21"'.·4 16104002l00020000C 
:207 2"15 I t060002000t0036l XFAC 
:21,0 2t6 ~2000165400100163 RSTO 
211 2...,7 2~0251·000000100242 DONE 
'21:2 210 10100000400100017 TE.ST - :2),3 21 l 24'0251.0000001002'+0 DON&: 
:2Pt 212 l·O l 00000400 1000 15 TEST 
'215 213 ~1046004000100242 SHIFT 
21,6 214 12110002000100355 RSTO 
217 2 j;:) ~1046002000!00~40 SHIFT 
'220 2!6 410l08000400100001 
:22 l 217 ~6700000000000004 
:222 P~O j 220 .4'345011000400000003 
:223 2?t IO l O 11000400100006 TEST 
:224 2~2 101oaooo400100003 VERT 
·225 2-:} ~670000000010C140 YNOR 
'226 :2::4 4~4501000400000004 
'227 2:;:·5 IOt0~000400t00002 TEST 
:230 VFi;:RT 2~6 121700000001003'+2 XNOR 
:231 227. 16700000000000004 
:232 T8ST 2~0 4301·05000400177750 L.OOP 
233 211 10100000400100077 AXIS 
834 B,\SC.: 2~2 44000145400000000 
:235 :2-;3 61400040240'+277776 
:236 2?4 6102 l l·000602Q00000 
:237 .?.35 6~200~002000000000 
'.240 216 '+ ,sa3 t·4'f.24oaooooo3 
241 2s7 10100000400500000 
'24:2 ·21to 1·000414001 001)04 FOUR 
·24:3 241 1?.4000441440000002 
'24'+ 24.2 !Ot00000400t00002 FOUR 
:2'+5 243 1·2170044070077764 
:246 :2k4 1:217004 l 070077763 
:2lf7 F0Uq 2'•5 442000100400100'317 MX 
:aso 2J,;.6 41·20001·00400100117 NX 
251 247 4~1010006400200~00 
'252 2~0 430655000400000004 
:853 2= I 1·400004f.4400 1 00206 FIXRD 
:a54 2~2 S21;0000'4-000 1 00202 TENTH 
:255 ·2~:3 11060006000100~03 SIX 
:a56 :2~:4 Sl670006000100J76 OTWO 
:257 ·2'55 1:2000100400l0011 t XFAC 
:260 :2r=.i6 ~207000040220C000 
:261 257 ll06000000010Ct77 SIX 
:862 ·260 I i070000000100230 ROUND 
263 2f'. t 111060000000100105 XFAC 
'264 ·2,r..2 12000100400100305 XSUM 
:865 :2 "·3 ll04600000010Cl72 SHIFT 
'266 :2~'+ 120001,00400100104 )(NO~-

'267 DP TWO :2~ .. 5 74508002400Q00025 
:270 2~6 4506202400000006 
'271 2,;7 10104000400100~41 AXIS 
:272 270 1217000400010Ct61 DONE 
:273 2,1 I 12000193400100101 XPLOT 
:274' :272 434000302440177?36 BASE 
'275 :273 lf.~0251000405077776 

'-- _, 

276 ·274 1'+0004'00405077776 
.277 275 ~50450~3000100264 YPLUS 
300 276 '+0211·000?001 OC264 YSUM. 
:301 277 41503!443400000~67 
:302 ;300 1+0211•000200100267 XSUM 
:303 ;3~ 1 4150314~3400000057 
:304 ;3,"'2 4,0 t,Q4000lf-OO 100026 AXIS 
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:306 :3t''4 10100021400100020 L.;TEST 
307 :3C15 15l040021000i00000 
:310 3:16 ll060004000100252 YFAC 
:311 :3C'7 24025110000001001 '+?. DONE 
31'2 3!,Q 10100000400100014 LTEST 
31:3 3 ! 1 ~1046004000100!44 SHli='T 
314 , ... ' -.:S ,c 12110002000100~60 XPLJT 
:3 r=i 3 !3 430t02000400100001 PRON-
31,6 314 26700000000000004 
;317 p;;io~ 3!5 41450~000•00000003 
320 3 !,6 t O t·O 11000400100006 l.,TEST 
321 ~17 l·O 102000400 i '1000'3 Y[ I {~E 
322 3~:o ~6700000000100243 YNOR -:383 3,;:: l 41if.501·000400000004 
:324 :3;:-2 tOt,0'-II000400100002 LTEST 
:385 YL I \IE 3~3 1·2110000000 l 00~45 XNOR. 
·386 324 16700000000000004 
:327 LTE~T 3:::5 410251'000408000000 
:330 326 10100000400100002 ~XIS 
:331 3,;;7 ;10,6100000100~43 XPLOT 
:33.2 :330 10100000400177751 ete:sr 
;333 AXI~ 3~1 74508002400000033 
:334 ;3'32 450$2lt<3400Q00003 
;335 313 lOl040l5400100017 GRID 
;336 ;3~4 121700041001001 (5 DONE 
;337 315 12170006000100233 XNOR 
'3'+0 ;316 2,s+o211,0002001 00224 YSUM 
:341 .3~7 4i5Q314~34Q0000006 
:3~2 :340 2'+02 l 11000200 I 00227 XSUM 
:343 3i+ I 4150314-3400000005 
:344 :3 1+2 50t60002400i00000 
:345 ;31.;3 4301,0~020'+00100006 (iRI O 
:347 DELTA :344 40000000000000 
:350 .XAXTS 3~·5 4301·02000400 I 0000 t YA XIS 
:351 :346 ~6700000000100215 YNOR 
352 YA.XTS :347 43b65500040000000?. -
;353 .3·::;o ;670000000000C004 
354 3;=; 1 ~100000'+000177771 DELTA 
;355 3;2 50160002'+00177771 XA 'X I:S 
;356 G~I~ 353 lf.50tic: !,6400000003 
:357 3,;;4+ t O t·O'+C 110400 l 00033 l.A!:3EL 
360 3135 121700050001001)74 DONE 
361 356 1107000400010007~ DFI~ 
,362 ,3,;;7 30615000200100?10 XSUM 
:363 360 IO t·00000400100!105 XSTO 
,364 :3~ 1 1410'+0000000100206 XSU.M 
,365 362 21025 l10oooooooooos 
,366 3~3 101·00000400100003 SAME 
;367 34'+ !41040100000110203 XSU11 
;370 365 10100000400177772 
:371 .XSTn 36,6 s2000100400100201 XSUM 
372 .$(Mi::'. 3f.7 50619000200100f73 YSUM 
,37,3 3Jo 10100000400100005 YSTO 
374 371 141040000000100171 YSllM 
37.S 372 2102s1000000000005 
37,6 3 7 3 10100000400t00003 MABSV 
,377 374 1410'+0l00000100t66 YSUM 
'+00 375 10100000400177772 
'+01 ySTri 376 ,2000100400tOC164 YSUi"I 
'+02 MABSV 377 1:2170100300100163 YSUM 
403 4r~o 101600,0400100005 
ltO'+ '+,.. 1 12170005300100166 XSUM 
405 4C2 56700000000tOCj60 YSUM 
·lf.06 403 ~1ooooosooooocoo4 
·407 4:""14 I016000040017777_!t_ t'JABSV 
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41 J 4t'16 2!40JOOOOOOOC004 
41:2 4r-7 101600~0400177770 MABSV 
41:3 .[AB!='.L 410 l400047l400Q00003 

-

41·'+ 4 1 1 ~4508021400000003 
415 4 L2 !4506655400000003 
41,6 413 450t01C0040010001 I LSU3X 
417 4 1 4 10102000400100005 HIY - '+20 415 14000200400000!')30 
421 416 14000300400000017 
422 4t 1 7 12t700d7C00t00t40 NY 
423 ,~20 14000065440000!20 
424 4 ::: 1 4~0101000400100101 LSUoX 
1~25 HTY 4':>2 '+00034.24000000!7 
426 4"3 12170007000100133 MY 
427 J;.?4 14000022440000!20 
'+30 v:=iur.1x 425 6400020240000001'+ 
431 4:-~6 450627:3400000003 
'+32 477 l O 1·0l063400100016 EXIT 
433 4~0 10102G45400100~12 HIX 
4-34 4-:; l l2J70007000100,j4 \IX 
'+35 4·J2 274501,563400000007 
436 4~"3 I0!05000400!0C005 
437 4"'4 270615000400QOOJ43 
440 4·.:;5 2706!5080400QOGO! I 
'+ 4, 1 4-:~6 IO t·OOOOC400100002 
4'+2 4 -:,.7 1~000320400077771 
443 '+ .kQ !4000300400077772 
444 4~q l4000065440000J20 
44.S 442 4 50IO1·0004001 OG003 EXIT 
446 H rx '+ i;.:.:,, 1~000300400000034 
447 4 t,4, 12!70007000!0Ct20 MX 
450 44 5 1~00000044000C120 
451 EXIT 446 14200500400077777 
452 447 14200100400000000 
453 4"30 !Ot00000440000i37 
'+54 4:'31 10100000420000000 
456 D'JNF '+:::;2 773777777777777777 
460 orwr; '+'~3 10017777777777777 
'+62 JFIV 454 10050000000000000 
'+64 T8NTH 455 7703146314631~6314 
'+66 Si-ll!='T 4~'36 710000000000000000 
470 SIX 4r;;7 s2000000000000000 
471 F!X~D 4~0 12170005400000012 
472 4i:: 1 ;02osoooooooocoos 
473 4/S2 10100000400100013 FIXLM 
474 4'63 10555000400100002 TWFV 
47,5 464 ~10200~5400000012 
476 .1+65 1010000040017777? 
477 T',IFV 4,:,6 :;4501·00240000000 I 
500 4t..,,7 10205000000000006 
501 '+'c l O 1,000 1,5400 1 00005 FIXL.M 
,5Q2 471 10555000400100004 F"IXLM 
:503 472 31330002400000005 
504 473 10655000000000006 
505 474 l O 10001,5400100001 FIXLM 
506 475 3450 l·00540000011Q I 
507 F IX!~M 476 ~1010006000000006 
51·0 '+77 440 t 05000400 l ,10002 
5 I I 5"'0 2;1000144000100064 MX 
,S 1:2 5'" l l O 1·00000400 l OC006 OKAY 
·513 5:"2 2"450 t,OQ240000C00 I 
514 503 ~1000144000100061 MX 
:515 50 '+ 1~10001'+1000100061 NX 
51,6 51"'5 2~0108000400100002 OKAY 
:517 5~6 12170000'+00000001 
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921 ,QKAV 510 5QJ00006420000000 
f 

923 R0Ur..JO 51 1 10020000000000000 ~ 
E ;5a4 512 ~2000100400100061 OLDR 
' SZ5 5 !:3 so205oaoooo100000 0 
~ 527 51 '+ 10010000000000000 g 

530 515 t0J00000400100036 F'IXR 
531 516 10515000400100~16 TEN - .. ;532 5l7 12170005000177734 TENTH 
533 520 l.2000120400100054 TEMP 
534 '52 t ~1060100000100053 TEMP 
535 522 S0615COOOOOJ00152 TEMP 
536 5:::,3 10100000400177774 
;537 5?4 t 025 J,OOOOOO 100050 TEMP 
540 5?5 1orooooo400100002 F'IVt 
:s~+i 586 111040100000000006 
,54'2 527 10100000400100024 F'IXR 
;5J.3 FIVt: 530 1211000000010001+4 TEMP 
-5'+4 5::l 1 11060005000177721 DFIV 
Slt,5 512 50211,000000000006 
·54f.6 533 51040100000000005 
·547 :534 50t000064001000l7 FIXR 
550 TEN 535 1211ooosooo10001s OTEi~ 
551 5?6 12000120400l00036 TEMP 
552 5?7 ;1060100000100035 Tt.MP 
553 540 so2s 1,cooooo 1 oco3'+ TEMF> 
554 5 4 1 10100000'+00177774 
,555 542 12110000000100032 TEMP 
556 51+3 11070005000177707 DFIV 
;557 544 30655000000000006 
-560 5'+5 ;0100006'+00100006 FIXR 
561 546 121100000001oon26 TEMP 
·562 547 11070005000177740 RQUi~D 
-563 sso l 021 t·C00000000006 
-564 5c: 1 12!'70005000100023. TEMP 
;565 552 5Q 1·00006400 l 0000 l FIX~ 
567 QTE,i.J -5~3 10120000000000000 
-570 F I.Xq -5'34 s1osooooooo100011 OLDR 
571 5P5 11070005000177732 ROU,~D 
,572 5;;;:6 450 l·OOC47420000000 
.574 511:;7 0 
.575 560 0 
;576 :5f- l 0 
577 s~2 0 
600 5L.3 0 
601 ;5~4 0 
602 ;565 0 
603 566 0 
60~ 5t,7 0 
605 570 0 
606 571 0 
607 .572 0 
61·0 573 0 
611 ;5?4 0 
,61'2 575 0 



224 SCOPE STEREO PLOT



STEREO PLOT (*224) 

PURPOSE: To plot on the scope stereoscopic projections with 
persepctive of any function of two variables in matrix 
form. 

INPUT: The matrix must be a standard, rectangular, two dimensional, 
Bl x B2, Spirel matrix of floating point elements 0 

OUTPUT: This program plots two separate images from the input 
function. The first is the surface viewed from the right, 
and the second is from the lefto A HTR occurs after the 
first plot to allow the camera to be changed 0 

CALLING SEQUENCE: Bl is set to the codeword address of the matrix. 
B2 is set to the degree of interpolation refinement which 
must a power of two, i.e., 2,4,16, etco The inter-
polation is done between all quadruplettes of nearest 
neigh ors in the function matrix. B3 is set to the 
inclination of the viewing plane, (in degrees)" If B3 
is zero, then the view is from the front" If B3 is 90, 
then the view is directly from the top. If sense light 
#13 is on, a reversal of the plot will take place" 

RESTRICTIONS: If B2 is less than two, it will be set to two internally 
since interpolation is mandatory. Because of the second 
order interpolation used, (F=ax+by+cxy+d), discontinuities 
in the first derivatives at the main grid boundaries of 
the function may occur. It is advised that B2 be sufficiently 
large as to cause between 50 and 200 points total, after 
interpolation, to be available to plot in each direction. 

WORKING STORAGE: A (B2+l)X(B2+1) matrix is set up to 
interpolated points at each quadruplette. 
is properly deactivated afterwards" 

store the 
This space 

REGISTERS USED: All registers are saved and unsaved by *136 and 
*137. *126 is also used by the program. The library 
sine-cosine routine, *230, must be loaded too. 

Gary Sitton 
September 1964 
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224 QRG '2 
REi'1 STEREOSCOPIC PROJECTION 3 
REM SURFACE Pl.JOT OF ~B t, 4 
REM 82 : D~GREE OF ~EF'lNEMENI, 5 
REM 83 = 1RCLD~Arro~ 1qEREEsT, 6 

z BAJu+2 X1B6+l 7 
6AU+2 SL, B6+ 1 l·O 

-z TRA d*l36,U ... R 1 l 
... e3 CPL aZ l 2 

FM? TW047 13 
FMP RAOOCJN1U•t6 1·4 
TSR •230 15 

t6 STO aSINE 16 
T7 STO a~OS~_NE 17 

FAD T6 '20 
S1"0 a NORM :2 t 

a2 lF' (PNZ) SKP a 1, B2~ I :22 
S~2 a:1 .23 

ac2 L.DR coowo1,U•B'+ :24 
L.~S ad30- :25 

a2 'R 0 A R .26 
LLS ad15 :27 

R aA:u aMAT~X,U•T7 .30 
SL.N c'l,C. :31 
TSR a~ 1'26 ,32 

86 RPA SAVE ;33 
S96 atq ,34 
LDR B6,R•PF ;35 
LLS ad151U•B1 ;36 
L.DR p~~+ l ;37 
1.LS ad151U•~2 ·'+O 

Bl LT6 661U•85 '+ l 
a2 LT4 111T.61IU•66 '+2 

L.T5 11t '1':6, d 1 ~ 1 '+3 
SCAN LT7 •T.6,Bl·-1 ·'+4 

T'+ IF'(PQS)SKP T7 .45 
l.. T4 T7 .lt6 

T,5 IF'(NEG)SKP T7 ·'+7 
LTS T7 ,50 

Bl IC'(PNZITRA a SCAN ·51 
S31 aes,e2-1 ;52 

B.2 IF' ( PNZ )TRA a SCAN ·5~ 
'f.41- FSB T6 ,54 

STO aSCALE,B6·1 .55 
•T5 STO aLowt::R 56 
"' I LDR atj4--1, U•B3 ,57 

POW'T'.ST LRR a 1, B3+ 1 ,60 
R JF(NZE)TRA a.POWTST ·61 
86 L.UL a.63,86+1 ·62 

ADD d2.t 95· 1 ,63 
$TO aXMAX ,64 

85 LUL ab.3,B5+1 ,65 
ADD a2, I·•81 ·66 
STG .a YMAX ·67 
St..N al 70 
CLA MATRX.1U•PF' 71 

86 R~A C0LMB 72 
BS ·RPA END'T$T 73 



•9/ l,8164 1:2, 2 ! PAG~ 2 
Bl STX a77774,U•l35 74 

I~T~RP 86 591 aB5.,1U•B2 75 
LT't •T.61B2 .. 1 76 

T4 F'S8 •T.6 77 
DtvlR aS3,IU•T7 t·OO 
S81 aB4,I•S2 l O t 

BdT~OW TA STO a•PF+B 1, B~- l 10? 
FS8 T7,U•Tlf. l 0::1 

ec IF'IPNZ)TRA aoOTROW 1·04 
86 S8 i a~5· l I U•B2 l·Oc::; 

LT4 •T61a2•l 1,06 
T,4 FSc •T6 107 

DMR at13,1U•T7 1 1 n 
I S92 a.H4,HJ•B 1 l 1 l 

TOP ROW T4 STO a~PF+Bi,82"'"1 l l? 
FSd 'T'l ,'U•T 4 l l 3 

e2 Il='(PNZ)TRA aTOPROW 1 l 4 
Be SBl afa5,1Q.a2 l l c:; 

LT4 111t6,B!~l 1 l 6 
T,4 FSS •t6 1 17 

DMR af*311U•T7 l:20 
84 SBl aH4• l 1 0•82 121 

Rrr9c.iL T,4 FSd T7,U•T4 12~ 
STO a~PF,..B 1,e , ... , 123 

Bl IF'IPNZ)JMP al t24 
85 Sl32 at\6-1 • U•B I 12~ 

L.. T '+ *r6,Bt ... l 126 
T4 FS6 •t6 U:7 

QMR a.B3,iU•T7 t.30 
I S81 aB4 ... 1,0•B2 13 t 

l.F"Tq9L T,4 FSB T71'U•T4 13? 
STO a*'PF+B 1,e 1·-1 l,33 

Bl IFIPNZ)JMP a! 1:34 
B4 $91 a.i::i4 .. 1,u .. a2 1,3'5 

F'L.LM9R I LT4 •PF +B 1, U•8:2 t:36 
T,4 FSB •PF+BI 1.37 

DMR a.B3+l,U•T7 l 4C, 
t.t+ DMR al, 1U•T4 14 t 

SA2 a.r.34•1 J,~2 
F' I.LL.AT T,4 FSd T7,U•T4 l 4f.3 

.sro a•PF+B1,s2 ... 1 144 
ac IF(PNZ)JMP a 1 14r:; 

.ss2 a,t:14.,~J""l 141, 
a1 IF(NEGl~KP al 1·"+-7 

TRA a.F'.LWMOR l,50 
84 SB2 a,84-l,U•Bl 151 

Fl.:VMOR I LT'+ i.PF+B J .1 U•S 1 102 
T,4 FS8 •PF+dt t,53 

Ol>1R a.fi3+i,U•T1 t,!:>4 
T,4 DMR a 1/U•T.r+ 155 

S'3 I a.134-1 1,56 
F lL V.RT T'.'+ FS8 T7,U•T'+ 1,57 

FAO• llEPF +i? 1, Bl"" l 1,60 
Bl IF(PNZIJMP di 1,6 t 

S~l aB4.1B2•1 1,62 ar .c:. lF"(NEG)SKP al l,63 
TRA aFLVMO~ 1,64 
S~2 a.R4 . - J,65 

T,6 STO aC:OD§AV 166 



19/ 1,8/.64 l'.2,:2 t PAG!:, 3 
86 IF(ZER)SKP a•COLMB t,67 

AB2 a77776 17(') 
SP.CASE 85 IF'(ZER)SKP a*ENDTST 17 t 

- ABl a77776 17? 
PUOT CL.A L0WER,SS·t 173 

FAD •PF +8 1 j 65-1 174 
FDV SCAL,E,U•T5 175 
F"'IP COS I'NE,-·U• T7 176 

1851 t.:UL a~3,B5+1 177 
ADO aa1,tjs+1 200 
12300 YMAXiBl•t 201 
BEJLi d0, s, U•T'+ 202 
FMP S IiNE 203 
FAD Ti'1B6•l 204 
FDV NDRM,·U• T7 205 

T5 FMP S I:NE, U• T:5 20~ 
T4 FMP C0SI:NE,B6-1 207 

FSS T:i 210 
FAQ SINE 21 t 
FDV NORM,U•T:5 212 

1861 LUL a83,B6+1 21~ 
ADD aBi2,B6+l 214 
18300 X"lAX 2Pi 
sua ·do, 5 '216 
BEJLi s,,u•T'+ 217 

t5 FS6 s 220 
FMP d01 05 221 
IFISLN)~KP a 1 222 

-u FAD T4;.1CC+J 223 
FAD T"' 224 
FDV dl,05,U•T6 225 

T,4 FMP d0, 05 ~26 
FAD T5 227 
FAJ d0,05 23n 
FO V d l, OS 23t 
FMP d0, 05, U•T4 23? 
Ff'<1P T7 233 
FSB T7 234 
FAD u 235 
FAJ d I, o 23Fi 
FA0+40 EXP771U•T7 237 

T'+ FMP T6 2'+0 
FSd T6 2'+ l 
FAJ u 2'+2 
FA0+40 EXP771U•T4 2'+3 
IF(SLF)SKP d '+ 2'+4 

·•T7 PLT T'+,C~+I 2'+'i 
T7 PLT T'+ ?.46 
Bl IF' I PNZ I TR.I\ a PLOT 247 

SBl a84,B2 ... 1 250 
e2 IF(PNZ)TRA a SP CASE 2!:i I 

l.T6 COOSAV 852 
B6 IF'INEG)SKP a2,B6 ... l 253 

·rRA alNTERP 85~ 
COLMl:i :Sl36 a I Z l 185+ 1 25r:; 
ENOTiST 85 IF(PNZ)SKP alZl 256 

TRA a_I_NT~R~ 257 
I'F(SLN)Sf<P al a6o 
TRA aSAVE 26t 



'9/ l,8/.6'+ 1'2• ·21 PAG~ 4 
Sl..F d 1, I,•85 26? 
SB6 a•COLMfih BS+ I 263 

z HTR aINTERP 264 
S~VE S86 a!ZI 265 z BLU 1 rio 866 

IFINUL)TRA al'>iQSTEX a67 
CL.A DEACT 27C 
BAU aMAT~X,U•T7 27! 
TSR a~126 - 27-;, 
TRA al...EAVE 273 

i'iOS!~X 84 IMP u 274 
ADO a84 275 -.u ADD• 100 276 

I.EAVE. TRA d~l37 277 
SLF d2, B6• 1 30(") 
SL;N a .. B6,B6·1 301 

PF STX aMB6, U•CC 302 
CODWD! OCT 0~200000ooooooaooo 303 
TWQlj:7 OCT 0~2ooooooooooonooo 304 
EXP77 OCT 770000000000000~00 305 
DEA CT OCT 000001110000000000 306 
R!(DOCN DEC O•;O J 74533 307 
SIINE OCT z 310 
cosl1NE OCT z 31 t 
NORM OCT z 31? 
SCALE OCT z 31; 
L.OWE:R OCT z 314 
COOSAV OCT z 31 '5 
X!-1AX ·OCT z 316 
Yi11AX 1QCT z 317 
M~TRX 1QCT z 320 

END 32t 
322 



f ,,....,~,,· ~1 I ,c;;.c;;-r '::J' '...,, Q"f I,;•.~• 

130 I 'TW0'+7 0 '.27,6 0 ;3210000000000090 ·O 
1302 .RADGON 0 :30 l 0 :3210000000000090 ·O 
J303 :SlNE 0 :3()2 0 :3310000000000000 0 
:304 COSIINI:: 0 :303 0 ;3330000000000000 ·O 
:305 ,NORM 0 :304 0 .3350000000000000 0 
1306 CODWD! 0 :275 0 :3 J 70oooooooooo9o 0 
1307 MATRX 0 :312 0 ,3SlOo0000000Q000 0 
13 t,c SAVE 0 '.257 0 ,3000000000000000 0 
l3 l l SCAN 0 "36 0 5700000000000(?0 0 
131:2 SCAL.E 0 1305 0 :3170000000000000 0 
:3 li3 LOw2R 0 :306 0 ;3~10000000000090 0 
l3 l~ Powrs·r 0 52 0 730ciooooooooooo 0 
l3 li:) XMAX 0 :3 t O 0 :3450000000000000 0 
13 l,6 YMAX 0 !31 l 0 :34 70000000000000 0 
:317 COL MB 0 '.247 0 :2100000000000000 0 
13ao ENDT.S1' 0 '.250 0 :2710000000000000 0 
1321 INTERP ,Q 67 0 1100000000000000 0 
1322 BOTRQ,,J 0 7'+ 0 1150000000000000 0 
13a~ TCPRQ;..J 0 l O'+ 0 12sooooooooooooo 0 
:324 RI TOOL ,Q 1 1 'r 0 1350000000000090 0 
1326 LFTOOL 0 18'+ 0 l'+S0000000000090 0 
:3ab FLLMO~ 0 130 0 1s10000000000000 0 
1327 Fii.LAT 0 135 0 1s6ocooooooooooo ·O 
1330 FLVMOR 0 1 '+4 0 1650000000000000 ,Q 
1331 FIL..V:RT 0 151 0 1720000000000000 0 
J332 COOSAV ·0 :307 0 :3430000000000000 0 
1333 SPCASI:: 0 1 $3 0 :2o4f.ocooooooooooo ·O 
1334 FLOT 0 165 0 :2060000000000000 0 
:33b 0 ·O t3 t:3 0 :3530000000000000 0 
l336 0 ,o :314 0 ;351+,0c,00000000000 ·O . . 
:33i 0 0 :315 0 :3550000000000000 ·O 
13'410 r, ·0 :3 t·6 0 :3560000000000000 ;0 
l341 EXP77 0 :277 0 ;3?.30000000000000 ·O 
13~2 :NOS TEX 0 '.266 0 :3070000000000000 ,o 
13.lt.3 OE ACT ·O :300 0 :3250000000000000 0 
134'+ LEAVE ,o '.2? l 0 ,3120000000000000 0 

Sf.ERt:.OSCOPIC PROJl::CTION 
SURF.ACE PLOT OF •s1, 
82 : ·DEGRE:E OF' REl!"INEMENT, 
83 - INCL l!NAT l0"1 I DEKEES I, -

22 1 00 ·~ ?.Oto- 26 ·0000 77775 
a:3 ·2 01 20102 26 10000 77770 
2'+ ·3 10 01000 02 4"'100 001,36 
·a5 ·4 ·5~ SO!Q:J 00 ·'+000 00000 
a6 ·5 01 t06Q0 00 10001 00270 TwO'+ 7 
27 ,6 01 1·06Q) 06 ,0001 00272 R..\DCON 
30 7 01 4-00()1 00 4'4100 00330 
31 10 06 ?00Ql 00 4001 00271 SINE 
32 tl 07 ?0001 00 '+001 00271 COSINE 
33 1·2 oi: t·04Q'J 00 10000 00006 
3'+ 13 01 ,?0061 00 ·'+001 00270 'NORM 
35 IA '+2 1)615] 22 '+000 00001 
36 11s 01 40Co:: 00 '+000 00003 
37 1,6 '+2 5040) 44 ·000 I 00356 CODwDt 
~o !7 01 45Ct5 00 '+000 00036 
'+ 1 20 '+2 21,6.61 00 0000 00002 
l.t!c: ~ I 01 4506~ 00 '+000 00017 
4+i3 ~2 02 ?OIQJ 07 '!1001 00267 MATRX 
'+'+ ~3 01 l!,2001 00 '+000 00002 
.lti5 ~'+ 01 '+0001 00 4~00 oo t:26 
~6 85 46 ~16ot 00 0001 00:331 SAVE 
'+7 :;6 0.l ~ooo-s 00 ·4002 00000 
50 27 Ot S04o·'.) 57 0100 OQ'.)00 



.., . ·~V 'VI. "l'v'-'c:::I'~ "' & •-,.vvv vvv' ! 
52 '3 l 01 90460 00 10200 00001 
93 12 01 4506? lf.2 ·lf.000 00017 
541- "33 '+ 1 15046.J 45 ·O 1100 00000 
55 14+ '+2 5044.) lf.6 ·0400 00006 
56 15 01 50451 61 0~00 00006 
57 SCAN 16 01 S047i 61 ,Ql!IOO 00006 
60 17 04 02 l 1 1 00 0000 00007 
61 l+Q 01 504'+ '.) 00 ,0000 00007 
62 41 05 0251'.) 00 0000 00007 
63 i+i2 of 5045) 00 ·0000 00007 
64t .'+:3 '+ t 05151 00 ·4+00 l 77771 SCAN 
65 '+'+ ·at 40001 62 ·'1'041,0 00000 
66 J+5 '+~ 05150 00 '+001 77?.67 SCAN 
67 '+.6 04 Toso:J 00 ,QQOO 00005 ,o 47 01 20001 66 ·1+00 I 00835 SCAL.E 
71 50 15 20061 00 ·'+00 I 00835 LOWER ,_ .... 

51 3Q 5040] 43 ·'1-020 77776 .c: 
7,3 POWTST 52 Ot '+500 I 23 4000 00001 
74 ~3 ·02 01050 00 .. oc, 77775 POWTST 
7io ;;4 '+6 '+502J 26 ·4'0 l O 00000 
7i6 155 ·O l 1,ooo·J 65 'tOOO 00002 
77 136 01 20061 00 4001 00331 XM.AX 

100 'i7 45 '+502 1, 25 4010 00000 
l O I i;o ·O l 1·0000 71 '+000 00002 
IO, 61 01 20C'OI 00 4001 00227 YM.AX 
103 ~2 01 4206'1 00 '+000 00001 
104 63 01 2170) '+ 7 ,ooo I 00226 MATRX 
100 64 '+6 ?. l 60 l 00 ·000 t oo 1,02 COL MB 
1 Oti ~5 45 ~1601 00 ,ooc 1 oo l,62 ENDTST 
107 1'6 '+ I 4;3(.1()1 45 '+000 77774 
11'0 !NTERP ~7 '+6 '+0001 l!-2 4040 oooco 
l l 1 7,0 01 504q.J 62 0'+00 000C6 
11:2 11 04 1,osoJ oo o~co 00006 
l 1;3 ?2 01 4f.'+OOJ 07 '+010 00000 
1 1-'t 73 01 '+OOQl 72 4020 00000 
1116 BO TROW 7 '+ 04 :?OC'lo I 62 ·'+~02 00000 
1 l,6 75 01 1050'J 04 ,0000 00007 
117 76 '+2 05t5'J 00 4001 77774 BO TROW 
rao 77 46 40001 42 -+04-0 77776 
121 1io 01 50440 62 0'+00 00006 
122 1 :) 1 04 l·OSQO 00 0'+00 00006 
123 l '."12 01 4400,J 07 4010 00000 
12'+ 11)3 20 4000~ 41 '+020 00000 
1a& iOPROW I 04 04 20001 62 4602 00000 
1ae l 'JS 01 i056i 04 0000 00007 
127 l !j,6 42 0515') 00 .J+OO l 77774 TOP ROW 
130 l Cl'7 46 410001 '+2 404+0 00000 
l 3 1 1 IO oi 50440 61 0~00 00006 
l 3c:! I I l O'+ I 0!:-Q) 00 0'+00 00006 
133 l t:2 01 .!t40Q,") 07 '+010 00000 
134 1 t 3 '+4 q;QCol lf.2 402C 77776 
135 Rl'TCOL I I 4 o~ I osa,'J 04 ·0000 00007 
l 3f:. l 15 01 20001 61 460? 00000 
137 1 16 4 1 r,7150 00 '+000 00001 
1 ~() 1 1 7 45 1i,QC()::> 4 1 4 l·OO 77776 
141 l ?.O 01 ~5Ql!.40 61 ·0~00 oooor, 
1 ~'2 1 ~ 1 ·0~ 110600 00 0~00 0QOC6 
l '113 122 01 '+'+000 07 '+010 00000 
14'+ l :?3 20 l.!iOOO 1 '+2 '+oc:o 77776 
1~0 LFTCC.L I ~4 04 !·05()1 04 ,QOOO 000G7 
1~6 115 01 ?00Ql 61 4602 00000 
1 41,'j l :~6 41 0715:J 00 4000 00001 
1sc 1~7 4'+ '+000t '+2 4020 77776 
1 s 1 FL.LMCR 1,0 20 r:;044'.) '+2 0602 00000 
152 1 3 1 04 1,osn, 00 0602 00000 



. --~ ..... . ..., ' : ....... vv"'fl \,,Ir '"TV I 'i,,I V\JV\J. 

J54 133 ·Olf. "J.'+000 04 -'+000 oooci 
155 1 1'+ or ~ooo~ 00 -'+020 77776 
156 FlLLAT 1 '35 04 t•05Q0 04f. ·0000 00007 
J57 136 01 20001 62 A-602 00000 
160 117 42 07150 00 J+OOO 00001 
t 61 11+0 o i' 4000~ 61 4f.020 00000 

-· 1~, 1 41 '+ 1 02510 00 '+000 oooci 
163 11+2 ·01 01 OQ() 00 '+001 777,64 FLLMOR 
164 11.:3 44 q,QCo~ 41 '!-020 77776 
165 FL.:VMOR 14'+ .20 5044J lf.1 -oeo2 00000 
16fl 145 04 1,oso:J 00 ·0602 00000 
J67 1 46 01 'l-40Q!J 07 '+010 00001 
1 no 1~7 04 44'C'l61 0'+ '+000 00001 
1 7 J 150 01 400Ql 00 -'+020 77776 
1 7.2 FILVRT l 5 t ,o~ iosoo 0'+ 0000 00007 
1713 l 52 ·Ot 110401 61 0602 00000 
J?~ 1~3 '+t 0715J 00 ·'+000 00001 
1 7,:, 154 01 lf.OOQ 1 62 -4020 Oo,JOO 
1 7i6 l 55 4~ 025 t] 00 4000 00001 
J77 156 01 o 1 no, 00 ·'+001 777.64 FLVMOR 

!200 157 01 4'1000~ 00 ·4020 00000 
!201 160 06 20001 00 ·4f.00 l oo t:26 CODSAV 
:20, 161 't-6 02010 00 41fi0 l 00065 COL,.M8 
:20::i 1~2 01 41 Oo'.: 00 4000 77776 
:20At SPCASE 1 l.s3 45 02010 00 4A!IO I 00064 ENOTST 
!205 164 01 41001 00 4000 77776 
!20b PL:OT 165 01 2170'.) 65 0001 oo 1:20 LOWER 
:207 166 ·01 1·046:1 65 '0602 00000 
!21•0 167 01 1,0100 05 ·000 l oo 115 SCAL,E 
!2 l I 1 70 ,oY l'06Q0 07 ·000 I oo 112 COSINE 
!2 l!c: l 1 l ,65 4f;5020 25 4010 00000 
!21,3 1~2 01 t·oooa 25 41,002 00000 
!2 l·'+ 173 0 _l 12300 61 0001 oo 115 YMAX 
!2 t;fi 1 74 Ot 21001 04 ·000 I oo 116 0 
:2 t,6 11,5 of ,~060·0 00 ,ooo l oo 1,04 SINE 
!217 176 01 i-04o·) 66 ·0000 00007 
!280 177 01 1,0100 07 ,ooo l oo 1104+- NO~M 
!221 '.ijOO 05 1·0~01 05 ,ooo l oo 110 t SINE 
:222 :201 04+ 1,0~00 66 ,QOO l 001101 COSINE 
!28~ :202 of f,osao 00 ,0000 00005 
!224t 2113 ·O 1 1·040') 00 ,coo 1 00076 SINE 
:2ao :2114 01 107Q'J 05 ·000 I 00077 NOR1'1 
:2a6 :205 66 ~5020 26 4010 00000 
!227 :206 of 1:0000 26 -4004 00000 
!230 '.207 01 t'2~oJ 00 ·0001 oo 1100 XMAX 
:231 :2t,o 01 l·O l oO 00 1000 I oo 1;02 0 
!2'.lc 2 t 1 01 i'HOQ'J 04 ,0000 00003 
!233 ·21·2 0§ t.1050'.) 00 ,QQOO 00003 
!23'+ :21.3 OJ t·O~Q'.J 00 •COO I oo 1·00 0 
:23:, :2 t '+ 01 02030 00 4000 00001 
!236 :215 l I f04fr? 20 ,QQOO 0000'+ 
:237 :216 Cl 1,0400 00 ,0000 00004+-
!2,.0 :2 t 7 01 110700 06 ,OQOI 00075 0 
!2'+ 1 ·2~0 04 f,06Q-1 00 ,ooo t 00073 0 
:24t.2 :221 01 j,Q400 00 ·0000 00005 
!2'413 2~2 Ol. 1,040 0 00 ·000 I 001171 0 
:21+,4 :2~3 01 1,0101 00 ·0001 00071 0 
!24'5 :224 Ot ~106Q".l 04 ·000 l 00067 0 
!2'416 225 01 ! 106QJ 00 10000 00007 
!247 :2~6 01 ,,o~o :i 00 ,OQOO 00007 
!250 :227 01 1,040 ') 00 ·0000 00001 
!251 '210 01 1·0401') 00 0001 00065 0 
:262 2'.31 01 1·0441 07 1000 I 00045 EXP77 
!253 :212 o~ j,060'' oo ·0000 00006 
\25'+ :213 01 t·osao 00 ,0000 00006 



"'I •-v ''U ..- VV 'WV-'--' -"''"'""' !256 :235 ,QI 1•0440 Olf. 1000 l 00041 :EXP77 
!257 :2'36 of 0207::, 00 lf.000 OOOClf. 
!260 '.217 17 67000 20 ·0000 OQOOlf. 
!261 '240 07 670QJ 00 0000 0000'+ 
!262 '.2 ~ 1 4 I 05l5'j 00 4001 771.22 PLOT 
'.283 ,2,:.·2 01 '+0001 62 4020 00000 
!264 '.2·~3 '+-~ 05150 00 4001 77716 SP CASE 
:260 :2 1+4 01 9046,J 00 ,ooo 1 00042 'CODSAV 
!266 '.2i+5 46 025 J::, 66 4000 00002 
!267 :2'+6 01_ OlOQj 00 4001 771:,17 INTERP 
!27'0 COL Mb '21+7 ·O 1 lf/OOQ', 25 ,lf.000 00000 
!271 ENDTST '.2!3Q 45 06t5) 00 4000 00001) 
!2?.2 :21"5 1 01 01coJ 00 4001 7761'+ IN TERP 
!2713 :2i32 ·01 0203') 00 '+000 00001 
!27.1.. '.2f33 ,o l OlOoJ 00 4001 00003 SAVE 
!2~6 :2'i4 01 tf/2CQ4 75 4000 00001 
:27it, '.2155 oT 4to00Q.S 25 4lf/O! 77770 COV,18 
:21~, :2t56 00 OOOQ'J 00 4001 77607 INTE:RP 
130(; SAVE '.2157 01 lt,OOoS 00 4000 00000 
!301 '.260 00 ?.140) 00 0000 oo 1,00 
130, :2,S 1 OJ 1104) 00 4001 OOOOlf. NOS TEX 
130~ :2~2 ·O l ?.170J 00 ,OOO I 00015 De:ACT 
:304 :2..;3 ·0 l 20101 07 '+00! 00026 MATRX 
l30& :264 ·O 1 4i00Q 1 00 '+4'100 OQl:26 
1306 265 O I 0100) 00 4001 00003 LEAVE 
!30i NOS TEX ·2;;6 '+ it 1,022:J 00 0000 00001 
:3110 '.267 01, fi00Q'j 00 4020 00000 
13 l l :2~0 1 l 1,0001 00 0000 oo t;QO 
131:2 LEAV£ :271 01 OlOQJ 00 '+lf/00 oo 1:37 
:3 t:3 :272 01 ~2001+ 66 '+000 00002 
131·'+ 2·13 01 ~20QJ 66 ·4500 00000 
131·5 '.274 '+ 7 44<300'3 '+0 4900 00000 
131'7 OODWDt '.275 O'+ ~ooo" 00 ·0000 00000 
1321 TW0'+7 '27.6 06 20Caj 00 0000 00000 
13a3 EXP77 :277 77 r:,0000 00 ·0000 00000 
::,as DEA CT ;3')0 00 0001 I 70 0000 00000 
:327 RADOCN :3(') l 77 00435 75 071 n 55210 
:331 SI1NE :3f'l2 00 000()) oc 0000 00000 
;333 COS Iit~E i'13 00 OOOo') 00 ·0000 OOJOO 
J335 NORM :3:1'+ ·00 noooi 00 0000 00000 
1337 ·SCALE :305 00 00000 00 ·0000 00000 
:341 wowe:R :306 00 ::>oooo 00 0000 ·00000 
;3'113 COOSAV .317 00 OOOo'.) 00 0000 00000 
134tio XMAX 31·0 ·00 0006'.) 00 0000 00000 
13~7 YMAX :3 t 1 00 00('\QJ 00 ·0000 00000 
1351 MAT RX :at2 00 ooooJ 00 ·0000 00000 
1353 :3 t:3 77 2000;1 00 ·0000 00000 
:35'+ :3 t '+ 77 01'+61 I lf. ,6314 631,'+6 
l35: ;31,5 01 00163 14 6314 631A6 
1356 ,316 01 r,o 1 aJ 00 0000 00000 



225 / 226 SCOPE & PRINTER CONTOUR PLOT



CONTOUR PLOTTERS *225 and *226 

PURPOSE: Given a matrix of values of some function of two variables 
calculated at equal intervals of both variables, to plot 
level curves of this function on the printer (*226), or 
on the scope (*225). The position of an element thus 
implies the relative values of the two variables at that 
pointo 

INPUT: The matrix must be a standard, rectangular, two-dimensional, 
Bl x B2, Spirel matrix of floating point elements 0 

OUTPUT: The contours plotted on the scope are not identified as 
to which level each point belongso On the printer, each 
level has an assigned upper-case letter as a plotting 
symboL If 10 levels are specified, the lowest contour 
would be plotted with "A"'s and the highest and last 
with "J" 'so The lower and upper limit as well as the 
level spacing are printed out by both programso 

CALLING SEQUENCE: Bl is set to the codeword address of the matrixo 
B2 is set to the degree ~f-i1k:terpolation refinement which 
must be a._i rrz 't f 1 ~/Al{f::f':,- 2, 4, 16,:2.letc. B3 is set 
to the number of contour levelso These levels start 
at the minimum of the function and end at its maximumo 
The level spacing is Range/B3-l. B4 is set to the 
percent plotting criterion based on this spacing. If 
a point on the interpolation grid is within this 
tolerance, it is plottedo The interpolation is done 
between all quadruplet,Mf,s of nearest neighbors in the 
function matrixo If a reversal of the scope plot is 
desired, Sense tight 1fal2 should be on. (6G::. J!,,_;,J ~v,-{o-,f- c+l~, . .) 

RESTRICTIONS: If B2 is less than 2, it will be set to 2 internally 
since interpolation is mandatory. Because of the second 
order interpolation used, (F=ax+by+cxy+d), discontinuities 
in the first derivatives at the main grid boundaries 
of the function matrix may occur. It is advised that 
B2 be sufficiently large as to cause between 100 and 200 
points total, after interpolation, to be available to 
plot in each directiono The printer plotter has a 
100 x 100 resolution where the scope has 256 x 256. The 
boundary of plots yeilded by both programs are squareo 

WORKING STORAGE: Both programs set up a (B2+1) x (B2+1) matrix to 
store the interpolated points at each quadruplet~o *226, 
the printer version, sets up an additional matrix for 
printer hexad storageo Its size is (100 ) + 1 x 120 

trifows :-1 
All storage space is deactivated whether stex is activated 
or not o 

REGISTERS USED: All registers are saved and unsaved by *136 and *137. 
*126 and *127 are also used by both programso 

LENGTH+ *226 - 406 Octal, *225 - 306 Octal. 

Gary Sitton 
August 1964 
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~26 

NOMNMX 

NOCOMP 

SCAN 

z 

--z 
T6 

PF 

e 't 
T5 

82 

P2 

R 
TS 
86 
P2 

QRG 
. REM 

ee:M 
•REM 
REM 
REM 
IF(SLNISi<P 
TRA 
CLA 
STO 
CLA 
STO 
i:3AU+2 

. :SAJJ-.2 
-~SLF' 
i'~A 
LDR 
LUR 
LDR 
LLS 

_LOR 
vol 
LDR 
f:>LN 
RPA 
t ... RS 
tlA-U 

__ iSR 
IFINZE)TRA 
IF(POS)SKP 
SPF 
C-LA 
vol 
sea 
SB~ 
53100 
FMP 
pOV 
S'fQ 
fF{PN'Z)SKP 
SB2 - . 

53100 
FMP 
v~ 

.. __ ~s10 
.· .. ·,c_tll~ 

LRS 
RPA 
LLS 
e~u 

·t~~ -
RPA ----

. !Ft SLF" l S~ 
TRA 
LTl+ 
LT5 
!.. T7 
lFfPOSrSKP 

PAGE 

LA.SEL EACH CONTOUR LEVEL 
C: 1l\fTOUR PLOT ttA TRlX •Bt:1 
B~:: DEGRE"E OF REFINEMENT, 
d~ = NUMBER QF PLAN~~. 
64 = PERCFNT TOLERANCE, 
at J, 

.a~OMNMX--
a.,S-l.t Bo• l 
d~INt.lM 
B~-1,86-1 
a. '1.~ XL L"I 
x,a6+t 
St.186+ l 

--~-~ 

a II{ l 3-61 lJ+R 
Bt,R .. T6 
a-:t39, R+PF 
pc-+1,u .. es 
4dt5,U•TS 
d95•11U+St 
a,; j 00:1 ti~'" 
C'1DWD2,PF+l 
a.'.'.)' PF+ I 
L~1-JGTH 
4:it5-
_aHX0MAT,U•Tj 
~~126 
a.\JJCQMP 
a~SiI•PF 
d'*'T5 
~PF'•I 
4dl00,U•PF 
a~+t 
a~3+1 
d~4.;.!4lt 
Tl,1J:J47 
d~oO, O 
a TEST 
.at, e2+ 1 
0.1 
... ,32 .. , 
T,.JQ47 
dt. 0 
u!i'tFAC 
coowot ,u..a4 
a--.130 ·· 
R 
a...i 1 s 
o'1"TRx,u .... r7 
4•t2biU,.B2 
S4.VE 
a.1oiu•s6 
a.~~oSCAN 
11tT6 -

ll"!'61Bt•t 
•T61Bl•l 
T7 

1 
?. 
3 
4 
5 
6 
7 

10 
. 11 

12 
13 
14 
15 
16 
17 

.eo 
21 
22 
23 
24 
25-

- . ee 
:' 21 

30 
3t 
3?, 

: cl-3 
·y:34 

aer 
36 
37 
40 
41 

-.!f'.2 
- ,4,3 

44 
'+5 
ltf, 

··At7 
. ;5:c, ---s, 

-5? 
53 
54 

···;~55-.. ---
..... c56:c _c}:=== : 

··s,=-·-·· 
60 
61 
6? ,~ 

~,,:64 
-)}~!; 

66 
67 
70 

. 1J 
1'2 

'73 -
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LT'+ 

T5 ,LF !NEG~ SKF_. 
cl, .. TS , ... 

B t f.f'JflNZ lr~/ . 
·ss1 · · 

R2 IF(PNZ)TRA 
T'+ STO 

NOSCAN LT5 
l.T4 

T4 FSB 
53iOO 
FM? 
FAD 
VDF 
-STO 

86 IMP 
STO 

es IMP 
STO 
CLA 

Z R?A 
86 RPA 
PS RPA 
PI STX 

586 ... z TRA 
P:Ml 
·s?:A 

I i.. T7 
TSR 
LT7 
TSR 

P5 S83 
T5 TSR 
I LT7 

TSR 
LT7 
TSR 

T4 . AB3 
BS TSR 
t t...T7 

TSR 
LT7 
tSR 

. CLA 
FAD 

es TSR 
TSR 
TRA 
SPA 
ffi..N 

JNTERP f36 SSl 
LT'+ 

T4 FSB 
FMP 
SBl 

RlTCOL TJ+ $TO 
F$B 

Flt !F(PNZ)T~A 

T7 
T7 
i7 
~SCAN 
a:~5.182-1 
ascAN 
a~1AXLTM,cc+T 
MPJLIM 
MAXLIM 
T5.tU~T7 
,;~B3•l 
i•A/0'+7 
u, I •B 1 
T7.16J+1 
!OE~TAF't66-j 
&S4•l16b+I 
e'(f1~·X.t-at}~J 
a91+•11BS+t 
a.Y,1AX 
MATRX,U•PF" 
L.AST 
C'JL.MB 
ENOTST 
a.1777'+, U•BS 
a•sAVE 
e.•t~6 1 U•R 
aj., l+BS 
~WORD.1I•S2 
a~,o-e1 
a•121,u·B~ 
8!1+1 
d*127 
4~01U•Bl 
a~1271U•T7 
8?.2.1U•Bl 
d*l27 
s:::i+3 
a•t27 
4X,U•T7 
a•t27,U•5l 
B~+lf,U•Bl 
d'ill t 27 
8':l+S 
a~121 
01:".L. TAF 
u .. u•T7 
i • i 27'1 u •fft 
a•t27,Bl-l 
e.•137 
a•cOLMB,I•SA 
&~000 . 
035.tU.,.B2 
ill:T6J 8 !••d 
• .,..6 
l'JF'Ac, u•T7 
d'34.1I•B2 
&'«PF'+B t .181-t 
r1, o.;. r'*' 
a~ITCOI. 

PAGE 2 
74 
75 
1cb 

.•77 
: "~loo 

101 
102 
J03 

.. J Q4f­
t 05 

· 106 
107 
t l c 
111 
tl2 
ll3 
-l l~ 
11 5 
1 16 
117 
120 
121 
122 
123 
124 
125 
t2~ 
+27 
130 
131 
132 
133 
l3~ 
135 

·. 136 
137 
I '+0 
I'+ t 
1 if.E 

·1Jt~ 
144 
1 '+~ 
I '+€, 
t '+ 7 .. 

:'cl$6 . 

.LlSJ ... ·:J'52' . 
t 5:) 
154 

. 155 
156 

.-157 
f6C 
t 6 I 
162 
163 
le"" 
.l.65 
16"6 
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LFTCQL 

F'ILLAT 

LENGTH 

i~OSTO 

ENOTST 

CONT UR 

LAST 

PS SB2 

I 
T'+ 

I 
T '+ 

F!2 
~l 
P'+ 
86 

I 
1 
T4' 
e 1 

T'+ 

T5 

-u 

IUI 

T7 

·T7 

... z 

l.. T '+ 
.. -FSB 
··_FM? 

S8l 
STO 
FSB 
!F(PNZlTRA 
SSl 
.LTlf 
FS6 
FMP 
SB2 
FSB 

_ st:O .. _ 
tFf PNZ >J~~- · 
ff"f NEG JS~P -
TRA 
IF(ZER)SK~ 
TRA 
LT4 
S'33.1[RM ,: .•. >·: 
$TG . -~ 
IF(NNZ)JM.P 
SB2 
582 
t..T't 
l F ( NZE: ) Sl(P:· 
SLJ'i ····-·~ .-· 
IF(POS)SKP 
TRA 
IF(NEG)SKP 
TRA 
FOV 
FA0+60 
sEU 
r:-sa 
IF(POS)SKP 
TRA 
FAD 
FAD+ltO 
RPA 
RPA 
IMP 

. A1'0 
J-MP 
1nv 
ADD 
IDV 
IMP 
tMP 

:·AOO 
IMt=> 
1ov 
SUB 
sus 
t..RS 
sTO 
cRR 

a.~6·t,U•Bt 
•rs,01-1 
llf'!'6 
I NrAC.1 U• T7 
a~'t,1U+B2 
a-PF.+B1,s1-1 
T7,U•T'+ 
~LF'TCOL 
asiti!•B-! 
~ 0 ,..,a1,u .. s2 
•i;:>F+61 
PJF'AC, U•T7 
a.~i;.-1 
T7,U•T4, 
i.llfPf:~s 1, a2 .... 1 
di 
~1,s1-1 
ac-ILLAT,U•B;:, 
a-wcOt..Md 
d\!QSTO 
S?ACES1-U•Bl 
Adl2~U•Ba 
4'~*Df'IAT,B3•1 
at zliE·q+1 
a.~4,itC+t 
a.C3J+•l 
MA)(l,.IM1U•8 t 
at zl" · 
a4 · 
11tc>F'+1::S t 
a.\lOPLOT,Bt-j 
11t°F+Bt 
a"~J~t..Oi181-l 
OJ:.:t.TAF,v~r7 
ExP06 
d".h 5· 
s 
rr::sr 
a"40f:L0T 18t·1· 
dt)i 51B6• t 
EX?061U•T7 
BTW01B6-t 
B·~uN, u.s3 
d'3'+!1P 1, B6+ I 
a.s2~1,a6+t 
a.t"f99, 1,5 ... 1 
XMAX,85 .... 1. 
a::> . 
a. -:19, U•B2 
a4, u .. t; 1 
~g~1,ss+t 
.&~3;.;·t, 65+ I 
~d,j91B2+ l 
r'IAX 
a1zJ,u.s3 
d4QiR•Z 
di=3l+e,~•T7 
~q.,83+1 
a~pU-+R 

PAGE 3 
167 
170 
}1} 

. 112 
!13 
174 
175 
176 

_ 177 
200 

.· 20! 
202 
203 
204 
-aos 

.·· 2:06 
- -~_267 _ ··--· 

210 
211 
212 

•. .c.:213 
:.:c~~l4 
~-::~Jo. 

?16 
?17 
22(' 

·_. -:22! 
..•• ·.=c.22 

~1raS. 
224 
?25 
226 
221 
iao 
:231 
232 
233 
234 

-~a:35 
. 23,.. 
7c37 
2'+0 
24f.t 
?i+? 

'.2¥3 
,=tit:~ 
·2;45· 

?'+6 
2'+7 
250 
~$1 

.. _-::~ .. 
··:c=as, 
'-?54 

25c::; 
256 

:-25? 
~6-0 

- -2,1 
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arwo 
BWUN 
NOP LOT 

SAVE 

NOS TE)( 

COOWDt 
CODI.JD?. 
PRINT 
SPACES 
TWO'+? 
EXP06 
OE ACT 
W0Rr) 

MAXLIM 
MINL?M 
INF AC 

T7 SB! 

Bl 

P2 
F6 

IUI 

82 

R 
PF' 

P2 

TS 

PF 

)(TR• 
.~ei. 
s&l 
fF"fPNl rT~A:_· 
sBl 
IFIPNZ)TRA 
IF!NEG)SKO 

"TRA .. 
CLA 
!MP 
ADD 
I~P 
!DV 
sus 
RPA 
S86 
IF(SLF)~KP 
SBl 
t.,.DR 
t..RS 
BAU 
TSR 
SB6 
IFISLN)SKP 
TRA 
gB6 
ML'. 
a.LU 
IF'INUL)T~A 
CLA 
BAU 
rSR 
BAU 
iSR 
TRA 
IMP 
ADD 
sB3 
IMP 
AOD 
ADD• 
TRA 
SLF' 
Si.~ 
sTX 
oct· 
QCT 
QCT 
OCT 
oCT 
OC'f 
OCT 
§CD 
sCD 
sco 
oCT 
QCT 
0-CT 

a.133 
•'-lXOMAT 
a.tz> 
atz),s1-1 
atofiiTUR 
a.3i+,,B?-l 
a.1:'.,\JDTST 
a?., B6-1 
a1 1~!ERP 
~S5•2 
a 131+;;-1 
a,i:,,J+.;;il 
a. '.'!39 
Y"1AX, Ll•B2 
a.•t..AST1U•St 
Li\ST 
a•SAVE 
a.4 
d.llfLENGTH 
P~INT 
adt5 
d~XOMAT,U•T7 
a•t26'U•Bi?. 
o.1z1,Bs+1 
04 
aI"'TER?,u•PF a< zr -
a~ooo 
lCO 
a"Josn .. x 
DJ;:ACT,U•T5 
a.'1ATRX1U•T7 
dll 12~ 
aYX0MAT,U•T7 
d•t26 
a.LEAVE 
u 
a.91+.1 U•B'+ 
a•LENGTH 
a-i12 
d9J+B4-
1 !')J 
a. t!f 137 
a..t.,., B6-1 
dllf66.1 f:'6• l 
a~661V•CC 
04z:00000000000oO-OO 
04200014000ooooooo 
441000140000000000 
2;2s2~2s252s25z525 
0()£!{}0/j(}QOOOOOOoooo 
0',0000-00000000oooo 
or:,0001110006000000 

LJWER LIMIT= 
I rjPP!::R LIMIT= 
I L~VtL SPACING: 
z 
z z 

PAGE 4 
262 
.2-63 
etJ'+ 
~t,5 

. -~i'26c-6 
267 
270 
271 

i2.12 
· 213 

274 
275 
?:.76 

.. 277 
aoo 
301 

cao2 
303 
304 
30!5 

.30~ 
307 

c'.310 
311 
312 

___ 313 
.3{• 
~lS 
'~16 
317 
320 
:?21 
32c 
323 

····32~ 
325 
326 
327 

-~~30 
331 
332 
333 
334 
~35 

···--=-~6. 
-~·L-337 
c.-;~~o 

3'+ I 
342 
3'+3 

-~_3JH~ 
.·.,_~5 
--·-··-------- - ·--

·• ,~-gj:fj 
3'+7 
350 
351 
··352 
·353 
l.5* 
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01/03/68 
DELTAF 
XMAX 

· -~- ¥MAX 
TEST 
MATRX 
HXDMAT 

I 1, 57 
oCT 
OCT 
OCT 
OCT 
oct 
act 
END 

z 
z 
z 
.l 
z 
l 

. -- ____ ,_ __________ . . . ··- ··- -
PAGE 5 

355 
356 ;c:sg, 
-3~--
36t 
362 
36:3 
364 
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NOMNMX 

NOCOMP 

SCAN 

NOSCAN 

e 01 01~0 ~ ~u 40vl ~0004 NOMN~> 
: (1 217CC !! Ot)J 77i7f: 
J.i c1 21cc1 re 40:1 C"J:?!f.2 

:~ 0 i 2[:'f-Cv ~6 0 ! ,o 7777_~ 
6 o 1 2oon1 ~o 't-OO 1 00337 
7 0:0 ~(}1'~2~6 0000 77775 

10 01 2010? ?6 0100 77770 
ti 01 42rr4 ro 4noo 00004 
12 10 01~oa c2 4~oo 00136 
13 01 !5~00 16 0002 ~00-00 
l4 06 4Sfllf!F-7 4!")00 00047 
15 01 50tEOo 45 o~oo 00001 
16 oo 4Sr~P r5 4100 00011 
17 45 504~0 41 4040 77776 
20 02 17~00 47 41~0 00144 
2t O t 50.4'00 ?7 000 t 00310 
22 01 42000 ~1 ~ioo 00002 
23 47 21eo1~0 0101 00163 
24 01 45r1~ ro 4100 00011 
25 0? ?O!Dn r7 4101 00330 
26 Ol 40000 ~O 4~00 0Ql26 
21 lf.4 o t"b~n l'\O 410 l 00006 
30 os oatt~ 11 4n1to 00000 
31 01 lf.0007 f'IO 4400 00005 
32 01 21,00 ro 4200 7777~ 
33 ot 111or 47 ~ooo no1~4 
34 01 4oco2 ro 4~oo 00001 
35 OJ 4!-0~04 ('0 4t0t0 00001 
36 Ot !53lD(, ~O 4020 17633 
37 01 10~0- 00 01')0 l 00275 
4o 01 10,or. ~o 0101 00316 
41 01 2orc1 ~o 4001 0031? 
l+.2 42 06150 22 4-1()0 0000 l 
~3 Ot '+0~02 ro 4100 00003 
4~ 0 t 53t~.0 l'.'!0 5004 7JT16 
45 0 t I 01'0.i,c no oio I OOE-67 
46 01 16100 ~o 0001 00311 
47 01 2ore1 ~o 4001 00300 
SQ 4? ~0400 44 0001 OQ260 
Si 01 45-0_f~ f'.'10 '+000 00036 
·52 't2 ~ lfi0G-f (\Q C)QQQ OQOQ2 
6'3 0 t ~$t'16~. (10 41'00 ooo 17 
54 02 ?Oln~ ~7 4~Ql OQ300 
s5 05 4oroo 42 4400 00126 
56 46 21~"1 ro OiOI CQ226 
57 42 Oafll1f 46 :+,ioO 00010 
g o 1 ot6.erL no 'tao l ooo 13 
tff ol soif~:=ri.o 0400 60.006 
62 Ot 504~0 ~I 0400 00006 
63 0! 50470 Al 0400 00006 
64 04 o2JlP "0 oioo 0000, 

.·····-~ o tSO}tJf~:no 0000 00-0:01 
66 os o2¥ff6 oo 0000 00001 
67 ol sof~!'O 0000 00001 
10 41 os,~o ~o 4101 17111 
71 01 4o~ri1 ~2 4~40 noooo 
72 42 OStiC r.O 40Jl 77767 
13 04 2oott ~o 4001 00252 
".14 0 t 504~('1 (10 01')Q l OQ?5? 
75 01 so~\o ~o 0001 002so 
76 04 10~00 r7 o~oo oooos 
11 01 53,0~ ~o 5~10 77776 

190 01 tQf.2Q ~o Q?~l 29?~~ 

Mtt--'LrM 

MAXLlM 

coowoa 

HXDMAT 

NOCOMP 

TWO'f7 
•ooooA 
TEST 

TWO't-7 
·ooocB 
INF AC 
CODWD1 

MATRX 

SAVE 

NOSCAN 

SC.A.N 

SC.6.N 
MAXLIM 
MINLIM 
MAXLIM 

TW047 



INTEPP 

RitCOl 

LFTCOL 

105 
106 
J07 
{to 
11 I 
1 l 2 
1 l 3 
114 
Jf5 
tl6 
117 
120 
1 21 
122 
12'3 
t:2'.4 
f!S 
126 
127 
1 30 
t3i 
13'2 
133 
13'+ 
135 
136 
t~'i 
-111-0 
141 
14 2 
143 
144 
11·5 
t\e 
l~7 
150 
1 s I 
1s2 
t.53 
t 5't 
}55 
156 
I 1:57 
160 
·:t~l 
f~~ 
.fl!j 
164 
!65 
166 
lfi]. 
rto 
Ttf 
172 
173 
174 
115 
t76 
177 
200 
201 
202 

01 2ono1 ~s 4!')0l 00244 
4t:; t O_c.2("\ ~5 4-1')20 77776 
OL ~~J f'O 4001 0Q2'+3 
Ot ~~tme h'l Ql')QJ 0Q2'+'+ 
on 2llt1l ~o ocot 00134 
46 21~b1 ~o 0~01 00167 
45 21~0! ~O 0001 0Q077 
41 4iQOf 45 4000 77774 
Ol 400:Q~ ~O l;4Q1 00167 
lO- OJ:'~~ C!2 '+'+00 00136 
Ot 61D7e 75 '+000 00003 
01 6tr10 72 '+~ot 00211 
20 504?~ 41 0004 00000 
01 4QnO~ 43 44JO 00127 
o ! s~~ f'!O oio4f. cooot 
01 4!-®~.ttco +~oo oota7 
45 4®f' a l ·4fctJQ0 00020 
05 40C0!':"'7 4400 00127 
20 5047n 41 0004 OQOO? 
Ot 40000 f'IO 4400 00127 
01 so.~,-o.oo ooQ4 oooos 
O! lf~O f'!O '1-400 00127 
04', ... tb'~~ r:ii '+000 77775 
45 4cfnOC'\ 4 l 4400 OQ 127 
2n 50470 41 010'+ 00004 
01 4ono0 no 4400 00121 
Ot 5~fi} ~O 0004 OoOOS 
01 4@~no '+1+00 oota1 
o 1 st't<l:fl no Ono t 00201 
01 1o~en n7 on6o nooot 
45 40nor 41 4400 00127 
01 4onoo ~l 4400 00127 
01 otnor oo 1+400 00131 
Ol 6l0lt; 76 ·1+401 00133 
Of 420J'J2 00 ~dOO 02000 
46 400tt 42 4140 00000 
01 ~04~0 ~l 0400 CQ006 
04 10500 no 0400 0000~ 
ot tM~c {)1 0101 00114 
01 ~epEl;i 12 'tvco 00000 
04 20~t't 61 't~Q2 00000 
Ot 1o~~n n4 0000 00001 
4! o5tSo no 4001 77774 
45 4orr~ 4J 4100 77776 
QldiQ*~°' ~ l 0400 00016 
04 ,t.0~:~-0 0400: OOOOA 
ot · famn;,rr1 06.01 001&4 
20 40~0!. l!-2 4'120 OQQ,)O 
04 2one1 ~l 4~o2 00000 
01 1osoo n4 oioo 00001 
'fl nSllff:J)O 4t00 I 77771+. 
Ol ~~J>72 402:0 00000 
20 5@'4ffi k2 0502 00000 
04 1oc::06 1"0 0'102 OQOOO 
01 IO~On n7 onol 00154 
01 4000? no 4020 77776 
04 t~®.1)4 ocoo 0Q007 
OJ 200011'2 it.c,J2 OQOOO 
'+2 07Jj.O no 4,r,00 00-001 
41 02~1r ~1 4~oo 00001 
44 01000 42 ~,01 77766 
46 02~1n ro 4401 noo77 - -

XMAX 

YMAX 
MAT RX 
LAST 
COL MB 
ENDTST 

SAVE 

WORD 

DELTAF 

COL MS 

INF AC 

RITCOL 

lNfAC 

INF AC 

FILLAT 
CQLMB 



~~·~-,~===~~-==;;~~--~~~=-=c=• :::::=•-=:•:•----- ~~~=~~==-~~cc,~~ 

-

206 04 200~1 f3 '+4ot not'+7 
LENGTH 207 41 o75!n ~t 4100 noooo 

210 O! 400-"2 ?0 '+020 OQOOO 
_2 t 1 0 t ~~~ !"!Q lf.020 77776 
2t2 '+4 5il44e Jq 0001 OQ l 33 

NOS TO 

ENDTSi 213 lf5 O~t! t'IO 4coo 00000 
214 01 42no0 no 4000 0QQ04 

CONTl 1R 215 04 021 Ir C"O 0.S02 CQOOO 

LAST 

BTWO 
BwuN 
NOPLOT 

CQLM8 

216 01 OJD~Q ~J 4001 00040 
217 05 Of~l.{'- 1'10 0~02 00000 
220 0 l On,~, ~ I 4001 00036 
·22 t 11 t 070(') r,7 Qf')Ql 00-127 
222 01 10~&0 no onot 00113 
2?3 02 21~or ~o 0101 00135 
2?4 01 t05Qc no 0000 noooi 
225 21 021Jo no ooot 00126 
a2'.6 01 Ol®C ~1 ~OOI 00030 
227 07 tO"lfC-0 66 0001 00131 
230 01 104~('1 n7 0001 OQ105 
231 42 2t6r1 ~6 0101 00023 
23.a 41 21 fO 1 43 000 i 00023 
E"3J 66 tOr!!:C ~6 40i0 77776 
a31, OJ JOC!QO !?6 41i04 77776 
2---35 0 t tO~P'O AS 4100 oo 11.f~ 
236 01 !3~0('1 ~5 0001 00113 
237 01 IOrOr no 4100 OQOO?. 
240 01 L330D k2 4100 OQOll 
2-ai 02 td~-!t) a.t .ct000 00006 
a.i+:2 65 16?E1 ~s 4020 1711e 
2'4-3 01 Hm~o 25 4a 1 o 11116 
244 01 102,r ~2 4100 0014~ 
245 01 t3?nc ~o 0101 0010s 
246 01 tOl~O 43 4000 OQOOO 
247 17 l'tlOO. to 4'J00 00040 
eso 01 450ts r? 4002 00006 
251 l O 2000-1 ~3 4000 00002 
252 01 450!~ ~2 40Q2 00000 
253 07 400Ct ~o 4110 00000 
254 01 soo21 co O~ot 00101 
ass ot lf.onoe !'"!O 4noo noooo 
256 0 ! 40Cl~t ~ t 4000 0000<' 
as, '+t osf!Of\O 1+001 77734 
26Q 01 40('101 A2 4120 0Q000 
261 42 o51~n no 4101 77730 
262 46 oe~1r ~6 4000 nooo2 
263 ot otnOtl ~o ... ,01 77663 
264t 01 irl0_6->00 ~C40 7777'5 
215<, 21 1~'':no--c1t1eo 7?'176 
266 01 10~00 ~o 4~20 77776 
267 01 !OP2c ~o 4100 OQl43 
27Q 01 !l3~0 42 0001 0Q06? 
27-i 01 t.0!'~- "-l '+40 l 7775~ 
£1i 1+2 -2 E~~ ~o o,o 1 111s2 
21.j 01 4ddtM: co '+'+01 ooo tt 
274 ot n2~1n ~o 4100 00004 
275 0 I 4Q('IC' I no 440 I 7771 O 
276 41 S040n no 0001 00034 
277 Ot 45t'lf5 no 'i.i")QO 0001? 
300 02 20H)O r,7 i+,10 I 00055 
30t 41 400e~ 42 4400 not26 
302 01 ~or~~ ~s ~100 oooon 
303 01 02030 ~o 4100 00004 
30~ 42 01000 AA7 4101 77642 - . - -- . - - -- - - -

HXDMAT 

M.AXL.I~ 

NOPLOT 

NQPL..OT 
DELTAF 
EXP06 
•OOOOC 

TEST 
NOPLOT 
•OOOOC 
EXP06 
BTWO 
BWUN 

XMAX 

YMAX 

HXDMAT 

CONTUR 

ENDTST 

INTERJ: 

YMAX 
LAST 
LAST 
SAVE 

LENGTH 
PRINT 

HXDMAT 

INTERP 



-------

---~-=--=~~=--_ :sos o I U?oCH mo ",ao 11 2000 ____ _ 
-_=---:::::: -_ ~ c: -:::_ :=::-= ::::::-::::: ___ ·:---, - ---,:'----,---. @W===.C-----00-4™- r'i O O q O o ::.:O;ti!@\-=c : ---------:--===---.. -c--=-ccc_-._~_==-c 

3to 01 01r~o no 4001 00006 NOSTEX 
311 Ol 21,~r ~s 0001 0002~ DEACT 
312 Ol P0!00 n7 40Ql 0004? ~ATRX 
31:3 o t 4~4o no ~400 oo t 26 
3li+ 05 ~Cit~ 07 '+~O l OQ04f. l HXOM.AT 
315 01 ~OQO{t no 4~00 oo 126 
316 Ot otn~r no ~101 0QOQ6 LEAVE 

NOSTFX 317 44 !0~2r no 0000 OQQOI 
320 01 1or90 44 4020 oooon 

COOWDJ 
COOWD2 
PRINT 
SPACES 
TWOJf.7 
EXP06 
OEAC'f -
WORD 

MAXLIM 
r,,, I NLI M 
INF'AC 
DfLTAf 
XMAX 
YMAX 
TEST 
MATRX 
HXDMAT 

1~1 ot 40l\~~ no 4r40l 77664 
a-a'2 43 10?:eti ~o 4noo 00014 
j23 01 10000 no 4030 00000 
324 11 1or~1 no 0000 00100 
325 01 01ron oo ~400 00137 
326 Ol 42004 ~6 4ioo OOCOf 
3a7 Ot 42@!:l ~6 ~1500 OotOO 
3~ 4t i' ~ 3:(i~ aO 1fSOO 00000 
33} O~ 20'(ff)O CO 01'00 OQCO-O 
332 04 20001 kO ciao 00000 
333 44 100~1 kO ciao oococ 
334 25 2s2r2 ~2 5?52 5252~ 
33:5 06 ~OOQ;n t\O Cr:>QO OOC.0-v 
336 o, c~ ~o onoo 0-0000 
$37 oo o®lf 70 caoo nococ 
340 2~ 53~6~ ~4 4~12 5S25C 
341 54 so~l~ ~3 c~s2 52~2= 
342 37 25~~~ 75 74\6 12E5? 
3lt3 so s+5'C~- ~2 eio2 sae2~ 
!4''+ ~7 -aSf'."4. 4-6 541+5 32!:62 
345 5'7 ltO~~- t'IS 5462 53t2~ 
346 oo cori-oM f'\o 0100 oococ 
347 OC coroo no OQJO OQCOC 
350 oc oonco ro 0000 oococ 
35t oc oooon oo oaoo 00000 
3$2 00 QQQ_Qfl (10 cooo oocoo 
3s3 oc o~o ~o c1100 oocoo 
354 oc ooroo ro c000 oococ 
355 oc ooron ro cooo oococ 
356 oc ooroo ~o ciao nococ 

LENGTH 

llE llE llOIE llEl!UIOll llE 

•ooonA 357 01 310_t,r, 00 0000 00000 
•ooocs 360 01 oo--roo--("\o 01100 00000 
•ooorc 36} 77 20r0D 1"'10 o,oo 00000 

3!6 NOMNMX 0 - =::7-7-:-'- I 3+oooonooonoooo 
311 MttitJM 0 31f1;=:c. t -4 t o-oonoooooooeoo 
320 MAX[IM 0 3iJij I 4o60oooooooooooo 
321 cnowo2 0 3"c' 1 3610000000000000 
322 [ENG TH 0 2.r1 I 2340000000000000 
323 HXDMAT 0 3S~ l .tf260000000000000 
32~ NOCOMP 0 ~· 1 630000000000000 

---- ---·-

t°L:0: 
- :_i-;;-¥.i, 
- ·- ···==o 

0 
0 _:o 

-:0 
325 TW047 0 3~ t -3610.oooooooooco-0- -_ ':to 
326 •OOOQA 0 357 l 43oooooooooooroo 0 
327 TEST 0 3~.ij. 1 4?20QOOC00000000 0 
330 •OOOOB 0 3"t"· l 4110000000000000 0 



- .... 3--li cc,C,110 I 0 Ill I as ;zor:,c1oooooseeon 0 
333· .. f14'.IBL . _)-e---- ·.·,_ .,,,-t-~.: _.. ,·· .. : .. :· §SE§HoOooooooocon. _ .c.-1f: 
3~'+ SAVE 0 3~!' l 3120000000000000 0 
335 NQSCAN 0 7~ l l?lOonoooooooooo 0 
336 SCAN 0 f_:S 1 1100000000000000 0 
337 OEl.tAF 0 ~J l 4T4ooooooooooooo 0 
3'+0 XMAX: 0 ·352 I '+T60oooooooooooo 0 - 341 YMAX 0 N I '+?006bot100000606 : .. 0 
342 LAST 0 24~ 1 2730000000000000 0 
343 cnLMB 0 3ti~ t 3?70000000000000 0 
31.&.1+ ENDTST 0 2J 3 t 24QOQ0000000QOOO Q 
345 WORD 0 34b l 3750000000000000 0 
346 INTERP 0 l~C t l750oooooooooeoo 0 
347 Rif"COL 0 1;$ 1 co2oonoooooooooo 0 
3c:;o LF'l'COL 0 .~, 1 2i20000000000000 0 
351 FILLAT 0 l 7 l 1 2!60Q00000000000 0 
352 NOSTQ 0 2 l 1 l 2360ooooooooocoo 0 
353 S?ACE-S 0 33*- J 3650000000000000 0 
3S'+ CON TUR 0 2tt! 1 2420000000000000 0 
355 NOPLOT 0 Zni 1 3040000000000000 0 
356 Exeo6 0 3~6 l 3710000000000000 0 
357 •OOOOC 0 3~1 I 432oooooonoooooo 0 
360 BTWO 0 215'5. l 3020000000000000 0 
361 SWUN 0 a~• 1 3-i)30000000000000 0 
362 P~INT 0 3~=- 1 3630600000000000 0 
363 NOS TEX 0 3J7 1 3i40oooooooooooo 0 
36'+ OF.ACT 0 3~'1 l 3730000000000000 0 
365 LE:AVE 0 3?=, l 3~20000000000000 0 



R/17/.64 1:3, 5? PAG:-

·s 2~ O~G ·;:, 
R!::M Cf1J\i TOUR PLOT MATRTX •B1, ., 
Ri::M B;i = DEGR~E OF REFIN:":MENl1 4 
Rf::M ::3~1 - NUMi:r::R OF PLAl~'::S, c:; -
REM 8 L. - PERCc::NT TCLER,i\"JCE, t, -

z BAU•c x,e1;+1 7 
sA.u ... 2 SL,1 B6+ I 10 

-z TRA a"l'.16,U .. R I t 
51100 at,4 ... 144 12 
FMP T\:047 13 
F'1V d?oo,c 14 
STO aTE.sT 15 

B'· .c. IFIPNZJ~KP a.1,132 ... 1 l ~ 
sq2 a~, l 7 

er .c Lr)R cnDL-JO 1, u.:v+ 2n 
LqS fi(..i30 21 

a2 RPA R 22 
LLS ad 15 23 

R BAL; a.i'iA TRX, U•T7 24 
SLN a~; .. 25 
TSR a.~126 21., 

Bt ROA Si1VE 27 
SB6 ai:-, l 30 
l. ')R St,, ~ .. PF 3! 
LLS ad l c;, U•B 1 32 
L')R pF+I 3~ 
LLS a,; 15; l'•R2 34 

e1 LT6 Bf,IJ•P5 3~ B, .c:. LT'+ •16,U•66 3t.. 
LT5 •T6181 ... I 37 

SCAN LT7 11tT6,dt-l '+O 
T4 II='( PoS lSKP T7 41 

LT4 T"' I '+? 
T,5 !F(~~EG)SKP T7 '+~ 

LT5 T7 '+4 
81 IF(PNZITRA a SCAN '+~ 

S':\ l aR5,B2-l '+6 
82 IFIPNZ)TRA. aSCM~ '+7 
T4 FSd T~,U•T7 50 

53100 -883-1 51 
p1p fi'!Q4,7 5? 
FAD u 5'.'=! 
Vf)F T7,S6-l 54 
STO aC·E.L TA~ 55 

T.4 STO aL:F:lt:.P 51., 
-I LDR at: 4 ... 1 , U ... B ~ 57 

POWTST LRR al,83+1 60 
R Il='INZ.E)TRA aPC\.iTST 6\ 
86 LUL a.F.3, 66+ 1 6? 

Al)D at, 85-1 6~ 
STO a'Xf";l\X 64 

8!::; LUL ab2,B5+1 6c::; 
Ar)D a?, I·•f:11 66 
$TO a. Yt-,AX 67 
CLA M,t,,TRX,U•Pi::- 70 

86 RPA CC.!LMt:3 7' 
85 RPA E~;DTST 7? 
B 1 STX a 7i 77 41 U·~::5 7~ 



8/ 17/.64 1;3. ,5-.:i PAG~ 2 
INTERP 86 S~I a:=15,1u .. s2 74 

LT'+ •T6., d2.;. l 75 
T4 FSd *i6 76 - D"1R a.E'..3 ,·Li• T7 77 

S~I oc 4 ,l +82 too 
80TRvW T4 STO a,rFF+e1,s:-,. ... 1 10, 

FSd T'i,U•T'+ 102 
82 IF(PNZ)TRA aSQTROW 10~ 
56 S9t a.::',!::-1.,U•B::: !04 

LT'+ llEl61B?•t 1oi:;; 
T4 FSB •Tc 10~ 

D"1R ar~3,;U•T7 107 
I S92 a_'::14,U•BI I 1 n 

TOP ROW T4 STU a"0PF+B l .1t:>?• I I 1 1 
FSt:3 Ti',U .. 1'+ 1 1? 

82 !i:"(PNZ)TR~ a T o0 RC'W I 13 
B6 s=q a.t<5,G•B? 111~ 

LT<+ •T.6,Bt.;.l I 1 ~ 
T4 FSB llt:!6 1 1 ti 

DMR a.t\3,1u•T7 117 
B4 S91 a.t·.4 ... ! , U•B2 120 

R I'TGCL T't FSt:3 T-:,,U .. T'+ 121 
STO a ;;,pr:.~+e 1, di· - 1 12~ 

81 IF(PN7-J.JMP al 12~ 
85 882 ai:.i..6u l, u·•B j. 124 

LT'+ •i'.6,BJ;:;;1 I 2!i 
T4 FSd llET6 l 2A 

DMR at;.3,.1U•T7 127 
I SB! ar-,4 ... 1, u .. b~ 130 

Li:iTGuL T"+ FS8 T7,U•T'+ I 3 t 
STO a*Pi:-+PJ.18T,•t 13? 

Bl IF ( PNZ ).,JMP al 131 
84 881 a 1:,4. J, U•B-:, 134 

FL.LMOR I I.Ti+ •FF +d I I U•32 13~ 
T4 FSB •PF •bl I 3~, 

DMR ab3+t,U•T7 137 
T4 Dil1R a1,U•T4 1 '!-('l 

892 a64c. 1 I '+ 1 
Ft.LLAT T,4 FSo T7,U•T'I- 1'1-? 

STO a'"-'Pi:-+p1,5,.;; ... , I. '!-3 
Be: ff' ( PNZ l .JMP al 144 

S82 ai:<4,Bt~l 14~ 
Al Il='(NE.GlSKP at 1 '+~ 

T~A aFLLMOR l'l-7 
84 892 a:i4 .. 1,u•Bf 150 

Ft.:VMUR I LT'+ •F'F +o 1, u .. ,~ 1 t 5 t 
T4 FSa •DF+B! 152 

D"1R al-'3+!,U•T.,. 15'1 
T4 D"1~ al,U•T4 154 

S91 at:14 ... 1 155 
FI.LVRT T4 F'S8 T7,U•T4 1,5~ 

FAD• •F'F+Bl,81:.,.1 157 
Bl JF(PNZJ,JMP a 1 160 

S(:31 aH4,~32,. I 1,6 t 
B.c IF'(NEG)SK 0 a i 1,6~ 

TqA aFLVMOR 163 
84 LT'+ dC, t;, U•Bc: 164 
66 IF' ( 2Ef~ l SK 0 a ~cm.MB 161:: 

A~2 a'"/7776 166 



8/17/6~ 1;3 •. ~p PAG:, 3 
SP.CASE B5 I!='(lER)SKP a.,ENOTST 167 

ARI a7777t l 7 r, 
COl'i llL,R -li:; F A.J llEPF +81 1 7 ! 

·-· F'.)V DELTAF 17~ 
}?'+60 £XPQ6 17~ 

R SEu r,, l 7 ,~ 
Fsa ri.. 17c:; 

IL I I!='(POS!SKP T: ST 176 
T'<A a'·,OPLOT 161·• I 177 
CLA a:· 6~2 200 

I 'l,; I LUL ar:··3 201 
A!)D a'"'~ ·- c:. ?0? 
12300 x·"!AX, E5-I 20? 
sua TJ.>.,B5-1 ?.04 
LUL aJ,u·T7 205 

lbt::; I LUL a::<?, B~+ 1 20'-
A')) a~1 1,B5+l ?07 

·L 12300 Y""lAX 21 o 
ADJ Tl:1'=31-1 21 t 
LUL al 212 
JF(SLF!SKP a t.c 21~ 

-L PLT Ti',C~+l 214 
PLT T7 215 

NOPLUT Bl I!=' ( PNZ l TR .A, alO"-.JTUR 21" 
S91 aP4,B?·l 217 

Br c:. IF'IPNZ)TR . .6, aSPCASE. 221"\ 
B6 Ir:-1"4EG)SKr::, a.2,136-1 221 

rr:rn a!NTERP 222 
COL Mb SB6 alZ)1P5+1 ':>2~ 
E\JDT.~T BE: l!='(PNZlSKP alZI 224 

T'<A a!NTERP 22,;; 
s~vE I 896 a1z,,u.e5 226 

S0 A av·;ORD, I •B:, 227 
I LT7 8?,u•Pl 230 

TS~ a""12,,u ... e,, 231 
LT7 82+ I, PS+ I . ?3~ 
TSR d"'l2718!:i+1 ';)3'3 

85 S'33 atc,:1,; .. B 1 234 
T,'-.. TSR a•127,U•T7 23~ 
I LT7 s:z.:+2,u.s1 23e, 

TSK a"'· I?. 7 237 
1.,. T7 B~:+1 ?'+(') 
TSR a"" I ?.7 ?.'+ I 
A93 a. x 2'+2 
LT7 Uf-F[i~ 24~ 

Bi::. .. TSR a*J27,U•i3, ?.44 
I LTl 8?+4, l!•R l 24~ 

TSf< a•- 127 2'+6 
L..T7 e;i+c; ?~7 
TSf< a~ 1 ?.7 ?.5r'I 
CLA OtLTAF 25! 
FA.D u,u .• r7 252 

BE TS~ arl?7,U•et ?.5-:, 
TSR a""l?7,Bl·t 254 
SPA ai 255 

z SLu I cc ?.5i'i 
Ii:"iNULJTRA ai' 1GSTE'X 257 
CLA DtACT 26(' 
3A.U a/1A TR:X, lJ•T7 261 



NOSTE:.:X 

Ll::AVi:. 

COD\./D! 
TWC47 
ExP06 
DEA Cl 
i'J~RD 

u;:,P2R 
OE:LTAF 
X"1AX 
Y"IAX 
T8ST 
M(TRX 

-u 

TSR 
TRA 
P 11 P 
Ai)O 
A')J• 
TRA 
SLF 
SLN 
STX 
OCT 
OCT 
OCT 
OCT 
aco 
3CJ 
3C) 
JCT 
OCT 
OCT 
OCT 
o:r 
JCT 
E!\JD 

a"'· 136 
aLEAVF 
u 
a~4+ 
1 r·c 
a*" t 37 
a2,86-1 
d:'!'f:)t-186-1 
a )',e 6, u .. cc 
0~2000000,oaoocoon 
0~2ocoooo~cooocooo 
o[coooooo~oooocooo 
0000011700ooooooor 

LC'IJER lJ,1IT = 
, LPPER LTMIT: 
, LEVEL soACING: 
z 
z 
z 
z 
l 
z 

26? 
26~ 
264 
c16C:: 
?66 
267 
27n 
271 
?72 
271 
27'+ 
21r:::. 
27"-
277 
300 
~01 
30? 
30~ 
304 
3Qc:; 
30.t, 
307 
31~ 
31 !. 



r '"I'"'"'""'"' c;.o;,;; 8.' l I' f,:,i+ '"' ·;;,]" 
1301 'T\,,J047 0 '266 0 ,31 l ooooooooooouc 0 
:302 ,.. 0 :3'15 " 34~0000000000000 0 
:303 l8Si 0 '303 IJ ,34oncooooooooooo 0 
:304 cco1,J1 Q '.2~5 I') 3o7ooooraooooooo 0 
i30E- l",ATi;,X c ·304 0 .3420Q000J000000C 0 
l306 SAvr:: tJ ·220 0 241ocoo0aoocoo00 0 ·- :3·'.';7 SCA:-.; 12 0 '530000000000000 0 () 

:31 C DEL TAC" c '.3'.':0 0 .332ocoonoooooo0c 0 
!31 l 1..JPPF:'"·~ 0 '277 0 3~oocoo000000000 0 
:31:~ Pr:'lwTST 0 52 0 130000000000000 0 
:31:3 X'-1A):' 0 :301 0 .33,ocoonooooaooo 0 
!3 l 4 'YMA)'. 0 ·3~2 0 3~600000000000~0 0 
:3U, COL "'13 0 ·21 s (") 236000000'100Q000 0 
!3 l·6 ENUTST 0 '216 0 2370C0000'1000000 0 
l3 I 7 INTi:"'R::i 0 66 0 101ooooooooooouo 0 
:320 enri:iow 0 :'3 () 1 I 40(J00f'h)000QQUC 0 
1321 TOPl:lQ~r 0 113 Q 1?40c,OOOOOOOOOU0 0 
:32.c;: R!TCOL (.) 1 13 0 l 340QOOO,J0000000 0 
!323 LF"TC10L 0 123 0 1440oooooooooouo 0 
l324 i,,;LLMQr;, 0 1 '=>7 () 1c:;0000000000000o 0 
l38b FI.LL.AT 0 114 0 1ssoooo0ooocoouo 0 
!3~6 FLV"lO!=( 0 143 () 1640n0000000QQ00 0 
:327 FTLVRT 0 I e:;o I) 11105co00000000n 0 
t33C ('I 0 :3'16 0 ,3450C 0QClOQ00QQ00 0 
:331 SPc.;sc- 0 l ~ 1 0 ·2020000000000000 0 
:332 CONTIU~ 0 1~3 0 2040QOOOJ0000000 0 
l33J l:.Xf'Cl6 0 '267 0 :3t3ooooooooooooo 0 
l33'+ NOPL:OT 0 '.c IO 0 .211000000000000c 0 
:335 wor() 0 ·211 0 3110000000000000 0 
i33c NQSTEv 0 '256 0 :2110000000000000 0 
:337 CEA CT 0 :270 ') .31soaoonaoocoooo 0 
l3'+0 LEAVE 0 :2~1 0 :3020000000000000 0 

CONT;OUR PLOT MATRTX •8 l' 
Be = DEGREE. CF RE::: I t\JEME:\JT, 
8"3 = NV1BE:R 01=' PLANl::S, 
8'+ = PERCE.NT TO!_S:i? A~CE, 

:::v, -c 1 co '.?O! 02 26 ooco 7777~ 
23 2 Ct 2010~ 26 0000 77770 
2'+ 3 10 OlC'O: ()2 '+l\-00 oo l,36 
85 4 01 5310; oo 4020 77~33 
26 5 01 I 0~>".)} 00 0001 OQ::160 T,J0:+7 
27 6 01 1070) 00 0001 00276 0 
3C 7 G ! 20001 00 4001 00'27'~ TEST 
31 IQ 42 06 I 3 ': 22 4000 00601 
'.32 I I O I 4'00J; 00 4000 00003 
33 12 '+~ 50"'- J; lf-4 0001 00~5'.? r:Jr., ..JD I 
34 l 3 cT 45r I: 00 40CO 00tJ3,S 
35 14 4?. ::> 1 ~JI 00 ooco ocio~ 
36 15 O I 4506? 00 4000 OQr,17 
37 ! 6 O; ::>QI 01 07 4001 0086'3 MAT,~X 
'+O 17 CJ. 42('()'.J 00 40CC 00 1')02 
'·"1 ;o CI 4000) 00 '+ 1+0 0 00j'2~ 
4:2 r 1 46 2 I f:J I 00 0001 00176 SAVE 
4; ~ .~ ~2 C I 4-ono s 00 4002 00,00 
'+4 ~3 Cl 5040: 57 O t1CO 00()00 
4.5 ?- CI 4506? 41 '+OCO 00') 17 
46 -- Gt 504:Jj 00 0?.00 00001 .~:::, 

47 '.'!6 O I 4506? 42 4000 00')17 
50 '=7 41 5046) 45 C 1·00 00,00 
61 -:: 0 4~ 3041+·:1 46 ·04'CO OQ,jvS 
52 -:: 1 CI 504!3) 61 0400 oo.,o.s 
53 SCAN ?.2 CI 50b.7:: 6 t Q400 oo,ios 
54 ?3 C'+ 1")2 J 1: 00 000() 00,;01 



-··' 'T VI ""'\.l~-r'..; vv 'VV""V YVl)V' 

56 ':15 OS 0251() 00 0000 00..;01 
57 ":l6 O I 5045; 00 ooco OOr:,07 
60 ?7 41 0515'; 00 4001 77771 SCAN 
61 40 01 40001 62 40'+0 oo.ioo 
62 I.I} 42 0515; 00 40CI 77767 SCAN 
~3 42 C'+ I oc::o) 07 coco 00·10'5 
64 43 Cl -3310) 00 5010 7717S 
65 I.I'+ Cl l:Q6Q ~ 00 0001 00~2.t T>lO't 7 
66 !i.5 O I J,Q4Q~! 00 0000 00001 
67 46 CI 1.670) 66 0000 00!')07 
7C 1.17 c j ~0001 00 4001 00~30 DF-LTAF 
71 50 04 ?orot 00 .i+cio I 00-,,.26 U?PS:R 
~2 c: 1 30 5040 ~. 43 4020 7777', 
7.3 PO~iTS T i::2 c l q;srot 23 4000 00·')0 t 
74 i::;3 02 O l r,5) 00 4001 77775 POWTST 
7.5 = '+ 46 '+5C2; 26 4010 00100 
76 c::;5 O I 1000! 65 4000 oo,c: 
77 :; 6 CI ?Q('Jl 00 4001 0022~. X'1AX 

100 =7 4 '3 4502J ;, -- =, 4-0 IO 00,00 
1 0 l ~o c ! 1000; 71 4COO 00")0: 
l Oc: t 1 Cl 2cro1 00 4001 00~21) Y'"IAX 
103 ~2 O! ~ 170 ~ 47 COO! 00-=>2 l M~TRX 
104 i3 4':, ~lf-01 00 0001 00131 cov1e 
!Ob t..4 4'5 '.?lf-01 co ooc, oc 1;31 E",~OTST 
1()6 1..- "'' 

'+300 ~ 45 4CCO 77:,7.1+ ::, 41 
107 INTEkP L6 4,; 1~oco I 42 4-0i+C 00~0·') 
1 1.0 17 O t c:;01., 4 J 62 C4CC1 0060-s 
l 1 1 70 04 1or::0J 00 C400 00;0~ 
l t: c. 7 1 Ot 44C':OJ 07 4C'10 00')00 
l J;3 72 Cl 1+orot 72 4020 OO·~O'J 
l 1 4 BOTRCW i :, c '+ ,::,oro1 62 46C2 00')0') 
l 15 7 4- C I IG~OJ 04 coco 00()07 
11 o '75 42 0515) 00 40C! 77774 BOTROW 
l 17 76 46 l\-Oro t 42 40'+0 7777.':, 
180 77 ·O I ~044"' 62 QL&.Cn 00-.;,01, 
1 2 1 11"0 C4 1oi:::o-: ()0 OLiiCO 0010~ 
122 I " l Ct 44("0: 07 40 l O 00')0 1) 

123 1 r 2 2() 1~oc,o :· 4 I 4-C20 oo,'-:,00 
12'+ TOPROW I C'3 04 20001 62 4602 00,100 
1 :, .., -- 11" 4 C I 10~0; 0'+ 0000 00,;01 
126 l "'·S 42 :515") 00 4001 77774 T,JPROW 
127 1 ('6 '+ 6 4-0C'•Ol 42 4040 oocoo 
l3C 1r7 01 5044') 61 u~CO 00,10~ 
l 31 l ! 0 C'+ 1 oi:::o; 00 O"'CC' oo-,o~ 
1~2 1 I 1 01 44('0") 07 4010 oo,ioo 
133 1 l 2 4, 4 h-000\ 42 4020 77776 
l 34 R I'1 CGL 1 I 3 04 10~01 04 0000 001'JC7 
135 I I 4 Ct :::,oro 1 61 460? 00,,00 
136 115 4 I 1715) 00 4000 00601 
137 I' 6 45 4·0('0 ~ 4 l 41,cc 77771, 
l ll<C 1 I 7 CI !:i044".l 61 C400 00006 
l 4 1 l?O 04 tO~O'J 00 cu.co OQi:,06 
14'2 I? 1 O I 4-4('\0:) 07 40IC 0Qr,0f) 
143 l ".'.)2 20 4QCOl 42 4020 77-,7,5 
144 LFTCOL 1~3 0'+ !050; 04 0000 OQr,07 
1 'i5 I~'+ Ot ?OC'Ol 61 460? ooryco 
146 !?5 4 I 0715'.) 00 400() 00;,01 
147 1?6 44 IJ.QC'OI 42 4020 1111.s 
150 FLLMOR 1~7 2'1 "3QAlt,'; 42 060? 00,,00 
l S 1 l?O C4 t·O~Q'; 00 060? 00000 
192 I '= 1 Cl 4400: 07 4010 oo-,c I 
153 I "2 C4 44('0; 04 4-000 00~01 
154 1~3 01 4000'.? 00 4020 77776 
t55 FILLAT 1 ?lf. 04 1050'.) 04 0000 00101 
156 1?5 01 ~OC'OI 62 4602 00000 



A ""~ I '.~g 'Tc: VI J·~·-., vv ,..,.\..,\,iV VV•JV l 

J6C I '?7 O I 4000~ 61 4020 00600 
1 6 l 140 '+ I '~2c:; I J 00 40CC 00601 
162 I '-LI O! 11 OQ'J 00 i+OCI 777.(;:IJ, FLLMOR 
163 142 4lt 4QC'O? 41 4020 77"?]f:,, 
164+ FLvMOR 143 20 5Qll.4,') 41 060? 00,00 
165 ! 1.&.4 C4 1oi::o~ 00 0602 00t)00 
166 I Lt 5 Cl 44("Q'.) 07 4otr OCJ(; I - I 67 146 C4 44('.'Q'.; 04 40CO 00,')C 1 
1,0 147 CI 40001 00 4020 77:,71, 
1 71 FILVRT I =o C4 IO~·O"J 0'+ 0000 oojo7 
I?,. l '= I C I 10401 61 0602 00,,00 ., 
l 7'.3 I =2 4 I n715J 00 4000 00101 
l 7 4+ l ':::3 CI 40001 62 4020 00100 
1 75 1~4 42 !")2~ I; 00 40CC OO:iCt 
176 1=-s 01 ')tro: 00 4001 77161+ F'I. W10R 
t77 I i::-,6 44 c:;044'.) 42 OOCI 00127 0 

:2oc I -:7 4.'i 02r1J 00 '+40 ! 00Q35 (' o, .. '18 
:201 I <-o C 1 4 !('Q'!i 00 4000 7777', 
:2n2 :SPCASE I ~ 1 45 !'1201 "1 00 4- 4'C I 001)34 t·"f')TST 
'.2(')3 1 t 2 CI. 4100\ 00 40CO 77776 
'.20'+ CONH,;R Ii'. 3 I~ 1040'.) 00 06C2 00:100 
:205 I L 4, 01 1070: 00 0001 0011, D~LTAF 
'.206 IL- C 1 J'246"'\ 00 OOC1 001,C I t )(PQ6 . :, 

:207 lt:6 O? :Jl('O: 00 coon 00~04 
:2 l (; 1 e:7 cl 1 O~O-) 00 0000 00,,01+ 
:21 1 170 2 l 021 I ': 00 COC! 00112 l~ST 
:21:2 171 01 01ro: 6 i 40CI 00") 16 ~·OPLOT 
:2 L3 172 01 2170') 00 4 l•Cr 7777,;;, 
'.214+ 173 2 I ~5('2) 00 401(' ooioo 
:2 t,:, 174 Ct !0001 00 4004 00')0'.1 
:21,6 175 C I 12?0~, 65 CCCI oo i,0·3 ). '14X 
:217 176 C 1 10 IO"'.' 65 ccico 0060 1• 
:220 177 01 45(",2"'! 07 4000 00,;01 
:221 2r:o 6'3 45('2.) 25 40 I 0 00100 
'.22c: :2"' l oi !·000 ') 25 4002 00000 
~283 2"2 I 1 !2?0~ 00 OOCl OOr,77 Y 1AX 
:22-4 21"3 CI 1 Q("Q'; 61 0000 OOiO'+ 
:2ao 2:"4 O I lf.5("•2') 00 40(0 OO·iO I 
:286 2"5 C! 0207:! 00 40CO 00010 
'.227 21"6 l 1 iS7CQ'; 20 0000 00607 
:230 2J''7 Cl 67C'OJ 00 ccoc C'0:,07 
:231 NOF'LCT ·210 4' '.)515; 00 4CC1 77751 C'ONTUR 
, ..... ~I"' .c:. --,C. ·2' I 01 40COI 62 -+C20 00000 
'.233 ·2 t 2 4~ 0515) 00 4001 7774c; f?CASE 
:2341- 2!3 46 02~1:) 66 400(' OOiC? 
:230 ·21 4- 01 ;"\ 1 ("Q:) 00 4001 77e,50 !NTERP 
:236 COLM8 215 O I 't0C'0<$ ?.5 4000 00000 
'.237 ENDTST 2 1 6 413 06 I 5 '; 00 40CO oo,co 
:2'+C '2' 7 O I a 1 co:: 00 40Ct 7764+'3 J 'IITE:RP 
'.2'+ I SAVE 2?0 21 4-Q("Q~ 45 4000 00')00 
:2lf.2 ·2-:i l 01 f,101 J 72 4001 00147 ~IQ!~J 

!21.ii3 222 2r'l 50470 4 1 0004 00,00 
'.244 ·2::3 01 ,~oco:: 43 4Lf<OO 00"r27 
'.245 2?4 01 50.I! 7"; 25 oooii OOJOI 
!24.6 2~5 01 40('0~ ~5 4400 00127 
:21.1;7 2':!:6 45 4-0CO~ 41 4000 00020 
:2sc '2?7 05 l,i,QOO: 07 lf.4CO 00f27 
'.251 '2'=0 2') 5047'1 41 0004 00,")02 
:252 ·2~ l 0 1 401"10 ") 00 4400 Ooi:27 
:253 2?2 O l 5047;:: 00 0004 00,103 
'.254 2":13 c, 1.oro:: 00 4400 00127 
:255 2., '+ O! tl 1 ro? 00 4000 7777r::, 
:256 2~5 CI ~047~ 00 0001 OOi'+t UPPER 
:257 2?6 '+5 L~OOO: 41 440(' OOt:27 
:26G 2-:7 21J ~304 7) 41 COC4 00 !10 '+ 
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!262 :24 t CJ r:;04 7') 00 0004 OQr,05 
'.263 '21.1.2 01 '+-000~ 00 44'00 oof27 
!264 '243 O I ':'l l 7Qj 00 OOCl 0QCJ34 DEL.fAF 
!265 244 O I J04Q') 07 coco ocoof 
:266 21.1.5 45 40CO') 41 44-CO oo i:27 
'.267 246 CI 4Q('Q: 61 4400 oo !'27 
:27,(; 247 C 1 6lC'l~ 00 40C0 00,00 
'.271 21:.0 0() ;_,') 140; 00 0000 OOtCO 
!272 2t:"t 01 O 1 (14') 00 AOC! 00:'.'iO'i- t-,IOSTEX 
'.27.3 :21:.2 01 ? 170•; 00 QOCl 00A1r; DEJ\CT 
'.27't ·215 3 01 ?OIQ; 07 40C1 00')30 MAT~X 
!27!:i 2i:: it Cl 40C'Q; 00 4400 0012,s 
'.276 ·-:>.::-,_ ,·:::) O I o 1 co·.1 Ou 40CI 00()0"3 LEAVE 
'.277 NCSTEX 21:6 '+ 4, !022) 00 coco 00')01 
l300 ·2-::7 C I IQ{"Q; 00 4020 oo;oo 
,301 2.t..O I I !0001 00 0000 oo ,~oo 
i30c LE.A. VE 2~1 oT 0100') 00 44'00 OOi:37 
:303 2~2 01 h200'+ S6 4000 00·"lC2 
l30'+ 2~3 C I 4200) 66 4500 00000 
;3 ()!5 ·2~4 't 7 4:3(',0 5 40 4500 OO,jOIJ 
1307 CUDWD! 2'-5 04 =?OCO ~i 00 0000 00000 
1311 TWC47 2"6 o~ 20('0) 00 oocc 00')0() 
131;:,; EXP06 2~7 06 OQ('Q') 00 ,QOOO 00000 
:315 DE~,CT ·2,0 00 OOC'l 1 70 OOGC 00000 
i317 WOF-:0 271 25 '3356,; 64 4612 55350 
;32(; '272 54 t:;Q~3:: 53 ,685? s2~2i; 
1322 '2 1 3 ,37 2564:, 75 7446 12-:;5'3 
138~ 274 5Q 54~01: 32 ,'536? s~, ... ~,c:: 

C:"')C:, 

1325 '?.75 37 ::S5~3'+ 46 5l~45 32562 
:336 '276 57 40423 05 54.62 53"{2'i 
:33C 'UPPER 277 00 t)OOO ') ()Q 0000 oo . .,co 
:3:~2 DELTAF' 31"'0 00 ')Q('OJ 00 ,onoo oo,co 
:334 XMAX ;3"' l 00 0000') 00 0000 00-,00 
1336 YMAX :J~2 on OOC'Q') 00 0000 00000 v 

J34C TEST ;J".:'3 00 0000) 00 coco 00,100 
:3'+c MATRX 3"'4 co 0or,o ) 00 CCCC' oo;oo 
1344 ',:;,... 5 O I :-qro~ 00 coco 00100 
:3'+~ 3~·6 77 -:"Q('IQ') 00 OPOC 00:100 



252 PRINTER GENERAL PLOT



Purpose: 

Input: 

P 1 o t t e r *2 5 2 

To plot the two rows of a two rowed matrix against each 
other or to plot a vector versus its index. 

Bl=codeword address of an ordinary~; two rowed matrix 
or an ordinary -vector, with initial index of 1. 

For a vector, the index is· plotted across the page; for a 
matrix, the first row is plotted across the page. 
In the usual terminology of Y vs X with X plotted across 
the page, the index of vector is considered X, the first 
row of a matrix is considered X. 

Restrictions: Length (*252) ~ (500)8 orders. 
Also requires ,.,A!'&l1Y'8i,_..lfllllif•~u J} space to make a copy 

of the matrix or two copies of the vector being plotted. 
Uses the X register, interrogates sense lights 1-7, will 
inactiv~te~extra space taken if STEX is activated. The 
resolutionv2 and the plotter is 100 X 100. 

Options: SL 1: 
S L2: 
S L3: 
S L4: 
S LS: 

S L6: 
S L7: 

plot axes if within range of data 
open grid 
closed grid 
border 
title: if SLS is off, the title "Y vs X" if printed 

at the top of the page. If SLS is on, the plotter 
assumes that the page has been restored and a 
one-line title has been printed by the calling 
program. 

maximum Y = T4, minimum Y TS 
maximum X = T6, minimum X = T7 

NOTE: Scaled values of the variables plotted are printed at the 
Tert and the bottom of the plot at 10 equal intervals. In order 
to get the printed values to be round numbers of some sort, it is 
generally necessary to make use of the SL6 and SL7 options. The 
scale factors for each variable are printed at the very bottom of 
the plot. 
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·~ 
PAGE 

~S~ l 
252 QRG • ? . 

RE:-1 OPT I 0'~ PL0Ti::R 3 - -z TRA MES~VEn.l•R 4 
CLA+2 T7,B6+1 5 

z BAU+2 SL,B6+f 6 
8AU+2 X,r36+1 7 
STX a." 10 
IF'(SLl!')JMF' a01001 1 I 

T'+ STO Y"1AX 12 
TS STO Y"1IN 1 :? 

IF' ( SL!=' l JMF' a.00400 14 
T6 STO XMAX 1~ 
T7 STO X"1IN 16 
z sro A~SI 17 

sTO A~S2 20 
LDR B t, R•A5 21 
AND STRBIT 22 
IF'INUL)TRA N!')'1TRX, u .. r5 23 
CLA+2 Be;+ t, 136+ l 24 
CLA•2 ei:;+2,86+1 25 
L. T '+ I\IF'LC 26 

T4+ Rs:,! 8~+1 27 
T'+ RPI BC5+2 30 

L.l)R 85+1 31 
N~MTRX z LLS d--115,U•B'+ 32 

1..UL d.; 1 s 33 
o~u MS?ACE 34 
SAU a."'1, U•T7 35 
SLN a.~ 3~ 

I TSR •'<CWD.1U•6t 37 
8'+ STO LE,~GTH, U•B2 '+O 
T5 IF'(NUL)TRA Cf")f'YV, R•Z '+ l 

C~PVM CLA -~5+61 '+2 
STO •"",81+1 '+3 
CLA *SS•BI '+4 
STO 11"-1, B2-1 '+5 

R2 IF"(PNZ)TR~ CJ?YM,Bt•l '+6 
TRA Sr'l~T .1 Bl+ 1 '+7 

COPVV 982 d I so 
L~OPl R FAD c:1 t, O, U•R 51 

R STO 11"1,8'+""1 52 
8'+ IF'(PN7)TRA L!')()P t, 82+ I 53 

ABl d I, B2-I 54 
L~0?2 82 SBZ a~t,U•dl 55 

Ll)R sc;+Bl 56 
P.2 ss2 a'31.1u•a1 57 
R STO *""" B2- t 60 
e2 IF'IPNZITRA LOOP2 61 

SORT I SBl d~,U·P.2 6? 
-I ADD OM ,'1 63 

STO M4DD 64 
RPA,WTG MTEST 65 

TS IF'(NUL)TRA N'1F'IX 66 
CLA 8t, ... t,B6 ... l 67 
STO d"35+2 70 
CLA Bt,-t,R6-l 71 
sTO a.~5·1 7?. 

N~FIX IF' ( SLF' I Sl(P a.()1000 7'3 
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TRA YCALC 74 

I 381 d~1U•A2 75 
t..T5 •'1 1f. 

- L.T '+ 11t''1, 92+ l 77 
L.~PYAX TS IF'(POSISl<e, llt'1 100 

i.. TS •'1 l O 1 
T'+ IF(NEr,)SK 0 llE"1 102 

... T '+ llE'1 103 
P2 Il='(P05)SKP Lr::~GTH !04 

TRA L1 JPYAX1B2+1 !05 
T5 STO Y'1AX 106 
T4 STO Y'1IN 101 

Y~ALC ._TS YMAX 1 l O 
T5 :sa Y"4 IN !11 

3TO r:n F 112 
;ov d IO• 113 

IUI 5TO Y~C1'LF: ! 14 
TS 3TO YSTART t. 15 
ITSI IF' I PQS l SKI" I V:1IN I ! l 6 

;,.T6 I V;-1 IN I , CC+ l l l 7 
,_T6 I T5 I 120 

cc rRA TC::t-.JSCL, U•B4t l 2 t 
TS STO yqANGE 122 

IFISLF')SKP a f10'+00 123 
TRA Xr.ALC 124 

I 3132 •LENGTH,U•Bl 125 
... TS llE '1 126 
._ T '+ •'1, 82-1 127 

L~PXIN T'+ Ii='(NEGISKP •"1 130 
_T4 . ..., 131 

TS IF(POS)Sl<P *"" 132 
,_T5 ..... !33 

E2 IJ:°(NE~ISKP d ! !34 
TRA L 1J?XIN,B2-l 13~ 

T5 ;TO x~·1AX 136 
T"+ 5TO X""IN 137 

X~ALC ... T4 X""IN I '+O 
T4 3TQ X~TART ! 41 
T4 3SF' X"1AX ! '+2 

~TO X'1!F 143 
,':DV d IO• ! 44 

IUI ~TO XSCALE 1 '+5 
IT41 IF(POS)SKP I )(.'1AX I l '+6 

:_T6 I )(;--1AX I I CC+ l ! '+7 
_T6 IT I+ I 150 

cc TRA TE>JSCL, U•B4 15 t 
TS 3TO X~ANGE 152 
I 392 •LENGTH,U•Bt t53 

i.. T '+ Y'1IN,8t+l 154 
:_ T6 Y'1 IF 155 

L~OP'+ CL" .,,, 156 
~sa T4 !57 
~DV TS 160 
F"1? d'?OO, t 61 
FAD O I, 162 
F'AD+60 o~o 000 000 000 000 ooo,u .. s'+ 

841, STO •1>1,82-1 !64 
82 IF(PNZ)TRA L1JJP4 165 
r LT'+ X'1IN,U•Bl 166 
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LT6 X·)I F' 167 
SB2 •1-ENGTH 170 

L90P5 CLA lll'-1 1 71 
FSa T\j. l72 
i;DV T:, 173 
FMF> d?.i')O, 174 
F" AD d,. !75 
F'A0+6("1 o~o 000 000 000 ooo ooo,u·~4 

1?4 STO •'1,92-1 t77 
P2 IF(PN7.JTR.A L1,JP5 ?.00 
-I ADD a~q 16 201 

RPA,WTG CLEAR.• U•B4 202 
Il='(SLr:)SKI=' a,20011,s4+1 203 
TRA RT1' 204 
PAG z. ~05 
LT7 Cr:, CC+ l ~06 
6CD y vs x 207 

I SB3 a"455,U•Bl 2 l("J 
TSR •t27 211 
TSR •127,Rt+l 212 

RUN ! MUii ao2000,u•Bl 213 
SB2 *LENGTH,91+1 214 
CLA, ST 1- • _..., 

21~ 
SB2 at 216 
SB3 a11 oo 217 
IF'(SLN)SKI=' a10000 220 
TRA 81~DER 221 
CLA 01')2 001 000 41,(')0 200 100 22i? 
QRU• A9S1 ?.23 
CLA 040 020 010 004 002 001 ?.24 
QRU• A9S2 22~ 

B0Rl">ER IF' I SL!\1 J SKP an4000 ?26 
'TRA A'<TEST ?.27 
CLA 0'12 000 000 000 000 000 230 
QRU• A!3Sl 231 

I QRU• A~S2 23? 
AXTl='ST IF'(SLN)SKP c.40001'), R•Z 23~ 

TRA LQOPtn 234 
CLA X~CALE,R•B5 235 
FDV d 1 J:, U•T4f. 236 
F"IJV d,:,, , U•T5 237 
LT6 X~TART 240 

Z!EST IT~I IF"(PNZ)SKP T~,R•Z 2'+-1 
P3 TRA XZSET,U•PF' 2'+-2 
T4 FAD• T~,85•1 243 
es Il='(PNZ)SKP d -:11 oo, I •PF' 2'+-4 

rRA ZTE ST ?45 
TRA Y7SET,R•Z 2'+6 

XZSE:T r t..RS e::; .. s6 c''+ 7 
QRU• A9Sl 250 

F orw .. A9:,2 251 
YZSET CLA Y~CALE 252 

FrJV d Io~, U•T 4 253 
F'IJV ci:'., I U•TS 254 
L.. T6 Y~TART ~55 

YZTEST IT~I Il='(PN:,JSKP r:; ?5Ei 
rRA \"~ET 257 

T'I- 8SF'• T6,PF-l 260 
PF Il='(PO~ITRA Y?TEST 261 
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Y~ET PF sro Y 7-·iO 262 

263 
?64 

- l.~OPlO P3 IDV drilO 265 
R IF(NZEITRA A)(ES 266 

LT'+ Y~TART 267 
z. IF(ZEq)SKP r~ANGF: 2?0 
T4f. F"DV Y~ANGE1U•T4 271 

TSR D~CIMAL, 27?. 
LDR d."'0 27'3 
TRA •SAVE 274 

I Sl33 a 7777'1, U•B 1 27'!-
'TSR IIEt 27 276 
TRA •UNSAVE ?.77 
CLA Ys,CALE 300 
BSF• Y~TART ~01 
IF(SLh!)SKP a1~000 302 
TRA CLJGRt 303 

83 IF'(ZEQ)Sl(P d".1100 304 
B3 !F(NZ~)T~~ CI_DGRt 305 

·r'<A MPl!US ~06 
C~OGRI !F'(SLN)SKI!' dl000() 307 

TRA 0°t,R Ir, 310 
MINUS CLA Qi') l 776 777 377 577 677 31 t 

O~U· 84+42 312 
CLA 71"! 7~7 767 773 775 776 31 '3 
O'<U• e~+43,cc+1 314 

Of::'GRID IF'ISLF)SKP a?ooon 31~ 
CLA O'iZ 001 000 400 2co lOQ,CC!l 
TRA A'l(ES 317 
ORu• 84+.lf.O,R•Z 320 
CLA 04J 020 010 004 QC2 oo 1., '<• T 4 
QRU• 84+4 l., i~·T~ 322 

AXES IF'(SLN)SKP a1..1.ooon 323 
T~A N1l.INE 324 

83 IF(ZEP)SKP YZ\JO 325 
TRA NO(.INF: 326 

... I STO Y7-NO 327 
TRA M ! \JtJS 330 

NOLI NE ERr1,SAI a 1, R·Z 331 
M!EST e3 IF(ZE~)SKP ( "1 l •B t., I .. PF 332 

TRA SETUP 333 
PF sue M~JD,U•B2 334 
I ADD •"1, U•85 335 

A"'D a-t77,R•Z 336 
Il='(NZE"ITR>' CC+l,R•U 337 

I LRS E,i; ... 57 3'+0 
QRU• 84+62,U•T4 3'+ t 

p QRU• 84+63,U•TS 3'+2 
J:'F RPA,WTG MTEST 3'+:.3 

IF(I\JTf )TRA Nr')L!NE 3'+4 
SETUP CLA A9St 34!,=, 

QRU• 84+64 :3'+6 
CLA ASS2 '347 
QRU• 64+65.• R•Z 350 

T4 50215 84+40 351 
; AI\ID• 84+64, 352 
T5 50215 8 1,1,+41 353 
C!' AND• 64+65 '354 ... , 
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T4 50215 84+lf.2 355 
T5 50215 84+43 356 
r PRN lltJ !61!'•82 337 

SPF',E~M a1ao 360 
CLEAR 7 STO ( 7.l•B'.'),PF-1 361 

CLA M!\QD 36? 
RPA,WTG MT EST 363 
ILF' ai+ooor 364 

B3 JF(PN1)TRA L10P1n,s3-1 36~ 
884 a.; I l 36f, 
3PA o.7777r~, l•A3 367 

XLINE l .T4 x.:;TAR,.,U+Bl 370 
z IF'IZEr.i)SKP XqANGE,8'+-1 371 
T.&t, ~DV X~ANGE,U+TLt 372 

TSR c-:cIMA(. 37:'1 
TSR •127,P.3+1 374 
CLA X~CALF ?-7~ 
FAD• XSTART 376 
MLF' a'1200f" 377 

84 Ic:(NZE)TRft XLINE 400 
TSR -121,~1+1 401 
S0 A Y'~MJGF ll.Q? 

s TSR • ! 351 lJ•T't 403 
T4 STO y, I.I.QI.I. 
TS sTO y-;, 40'3 

LT4 XC?ANGF 4.Qf., 

TSR . , ,-,· :, ,') 407 
T4 sro x, 410 
TS 5TO x:, 41 1 
z 8AU a~MJGEI.., 1.1.1? 

BLU RANGEP,U+T7 413 
TS~ •XCl>JD 1.1. l 4 
SB! a'"1 1.1.1 ~ 

z rSR IK135,L'·B2 416 
SLF' d".: 417 
STX awa6-l,B6·1 42(") 

SLN a•d6 .. t,B6-1 1.1.a, 
L.T7 51, .... 1,eo-1 422 
TRA *1l·JSAV~ 1.1.23 
T~A po:- 424, 

T~NSCL LT'+ d 1 Jt 425 
LT5 d 1 I 426 

.z sTX XI :j •82 427 
T6 IF" ( PCS ) SK,::, T"5,B2-l 430 
T'+ FMP• Tt,,C:C+;( 431 
T6 IF(NN.7)SKP d'1, 99?S, 32+ t 43? 
Ti.j. VDF'• T<,,CC-+X li.33 
P4 TSR • 152, L'-.PF 434 

D~C!M.AL LT7 2r.; 25 25 25 25 25 25 25 ()0 43f 
T4 IF(POS)T~I> CC:+1 436 

LDR a'-'1,CC+! 437 
L.D~ a -:,D 440 

R oRU+ T7 41+ I 
IT~I FAJ d, 000: 4'+2 

FAD+6r- or,o OC•O 000 Qf'lQ OC'O oao 4'+3 
uML a!,R•'TJ+ 444 
i_RS a"-' U•~:3 41.!,~ 

T7 t..LS at,, u.-r7 4'+6 
Lr>R a.-,2 4'1-7 



4/15/6~ 13· 23 PAGE 6 
T7 J.t,5061 a.~,U•T7 450 
z RPE T4 451 
T7 LUL a..:,, U•T7 45?. 
T4 MPY a. -:! l O, R • T '+ 453 oRu T'"' 454 

t..UL a,f,1U•T7 1.a.5~ 
T4 MPY d''-1101 ~•T'+ ""56 

QRU T7 457 
LUL at,,U•T7 460 

T'+ MPY a.110 461 
QRU• T7 462 
TRA pr: 463 

RANGEL sco "-64 
MUI.TIPl,.Y 465 
VC.:~TICAL 466 
SCI\LE BY 467 

Yl OCT z 470 
Ye OCT z 471 

aco MULTIPLY 472 
H·')~ I ZONTAL 473 
SCALE av 474 

XI QCT z "-7~ 
X2 QCT z 476 
RAN'1EP OCT 0101'+ '+0 l O 0000 Q(JOOO 477 
M QCT z 500 
INFLC QCT 4")0000 501 
S!RRIT OCT 4'>:JOOOOOO 50? 
UNSAVE EQU 137 503 
SAVE EQU 116 504 
X~WD E,QU 1~6 505 
MSPACE" OCT 0~002c42ooooonoooo 506 
L~NGTH QCT z 507 

EI\ID 510 
51 I 
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31 1 SAVE 0 1~6 0 5t70000000000000 2 
312 YMAX 0 5rq 0 5260000000000000 0 
313 YMIN 0 SC'2 0 5270000000000060 0 
314 XMAX 0 503 0 5300000000000CQO 0 
3!5 XMIN 0 SI"''+ 0 53lC'\000000000000 0 
316 A9St 0 51"15 0 5320000000000000 0 
317 A'3S2 0 51"6 0 533000000000000C 0 
320 STR13IT 0 476 0 5t500000000000QO 0 
321 NOMTRX 0 ?.? 0 33noooooooooooo 0 
322 INF'LC 0 475 c 5t3000000000oono 0 
3~3 MSPACE 0 477 0 s22oooooooooocoo 0 
3?4 M 0 '+74 0 s110000000000000 0 
3?5 XCWD 0 1~6 0 5?00000000000000 a 
3~6 L!::NGTH 0 sno 0 5240000000000COO 0 
3?.7 COPYV 0 45 0 s10000000000000 0 
3~0 COPYM 0 ~7 0 430000000000CQO 0 
3:= 1 SORT 0 r:,7 0 630000000000C00 0 
3i2 Lr:"OPl 0 1.1.6 0 '520000000000COO 0 
3~3 0 0 507 0 5340000000000000 0 
3~4 LOOP2 0 i:;2 c 560000000000('00 0 
3~5 MADD c 510 0 535COOOOOOOOoo6o 0 
3~6 MTEST 0 3~5 0 3320000000000000 0 
3-=,7 NtiFIX 0 70 0 740000000000000 0 
340 YC:ALC 0 11"15 0 1 1 1 nooooooooocon 0 
341 LlJPYAX 0 75 0 101000000000000C" 0 
342 YDIF 0 511 0 5360000000000000 0 
343 0 0 512 0 5370000000000060 0 
3"-4 YSCALE 0 513 0 540000000000QCr,O 0 
345 YSTART 0 5)4 0 5410000000000CQO 0 
346 TrNSCL 0 4;,o 0 4?50000000000000 0 
347 YR ANGE 0 5 1 5 c 542000000000oooo 0 
3c;o XCALC 0 1~5 0 1410000000000000 0 
3c; l LUPXIN 0 1?5 0 1310000000000CQO 0 
3c;2 XS TART 0 5!6 0 5430000000000COC 0 
3~3 XI")!!=° 0 517 c 5440000000000000 0 
3c.4 XSCALE 0 5,::,0 0 5450000000000C()O 0 
3~5 XRANGE 0 5~1 0 546000000000QOQO 0 
3~6 LOOP4 0 1~3 0 1s100000000000Ao 0 
3157 0 0 5?2 0 5470000000000000 0 
360 0 0 5?3 0 ssoooooooooooooo 0 
3'- I LOOPS 0 1~6 0 112ooooooooooooc 0 
3'-2 CLEA_R 0 3~'+ 0 3610000000000060 0 
3~3 RUN 0 210 0 21sooooooooooooo 0 
3t,4+ BORDER c 2~3 0 2300000000000000 0 
3~5 0 0 5:"4 0 55l000000000QCc,O 0 
366 0 0 5?5 0 5520000000000000 0 
31,7 AXTEST 0 2-::io 0 23500000000000QO 0 
370 0 0 s~6 0 553000000000QOOO 0 
371 LOOPlO 0 2'-0 0 265C'000000000000 0 
372 0 0 s~, 0 554000Q000000COO 0 
373 ZTEST 0 2~6 0 2'+30000C00000000 0 
374 X7SET 0 24'+ 0 2s10000000000000 0 
375 YZSET 0 21J.7 0 2'.i4000000000oooo 0 
376 YZTl::ST 0 2~3 0 2600000000000000 0 
377 YSET 0 2=1 0 2640000000000000 0 
4CO YZNO 0 S'.30 0 5550000000000CQO 0 
401 AXES 0 316 0 3;.,30000000000000 0 
'+02 DEC IMA 0 4':)0 c 435000000('1000000 0 
4C'3 U"ISAVE 0 1~7 0 51600000000000nO 2 
404 CLOGRI 0 3C'l2 0 30700l)0000000000 0 
405 MT NUS 0 3r,4 0 311("000000000000 0 
406 QPGRIO 0 310 0 3150000000000C'OO 0 
407 c 0 5:' 1 0 5560000000000000 0 
'+IO 0 0 s~2 0 55700000000000(10 0 
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'+ I 2 SETUP 0 3u.O 0 345000000')000000 0 
'+ ! 3 XLINE 0 3~3 0 370000QOOOOOoooo 0 
4- 1 4 YI 0 4-~3 0 4720000000000000 0 
415 Y? 0 4!-.4 0 474~000000000000 0 
4 ! 6 XI 0 471 0 5030000000000000 0 
4 '· 7 X? 0 472 0 sosoooocooooocoo 0 
J+?Q RANGEi_ 0 4~7 0 ~~50000000000060 0 
'+ :> 1 RANGEP 0 473 c 5o7ooooooooooono 0 
422 :, 0 513 0 560000000000QOQO 0 
4~3 J 0 5~4 0 56IOOOOOOOOOooao 0 
4:>4 ,"I 0 5'5 0 5620000C000000AC 0 "' 

OPTION PLOTFR 
5 I 10 rlliO"" 02 i+4on 00136 SAvE 
6 2 Ol ?170~ ?6 ooor 00007 
7 3 00 ?O!O~ 26 0001; 77770 

IO '+ 01 ?010' 26 0000 77775 
I l 5 01 431;Qr= 00 400(' 00002 
! 2 6 01 f'.'l31"171" 00 4001"'1 OJC'OO 
! 3 7 04 ~0"'01 00 '+001 C047! YMAX 
!'+ IO 05 ~0".'.10! 00 4001 C047t YMIN 
!S 1 1 Qt fl307"' 00 400"' 004 00 
16 ! 2 06 ;:,Qf'l01 00 4001 004.70 XMAX 
17 I 3 07 :>Q/"10, 00 4001 00470 XM!N 
?O 1 4 00 ?0("10' C'O 400! C0470 ABS! 
21 15 01 ?0('10 ! 00 400 1. 00470 ABS2 
?.2 16 01 1;'Q40r" 55 0002 OOC"OO 
~3 17 02 c::o::i t 4 00 ooot 00456 STRBIT 
~4 20 01 l"I 104r C5 400 1 COC'06 NOMTRX 
?5 21 O! ?170~ 26 0040 cor,01 
:>6 22 O! -:, 170? 26 0040 COCO? 
-;,7 23 01 r=ou.4r 00 0001 00451 INl="L..C 
~o 24 04 ?!50! co 004(' coco I 
?1 25 04 ?1~01 00 0040 COC'02 
~2 26 01 c:'04Qt'"i 00 0040 00001 
~3 NOMTRX ?.7 oo 451"\6':' 44 4001"1 00017 
3'+ 30 01 4,5(')21"1 00 1+ 00 ,') C0017 
~s 31 O! r=or-11 r· 00 0001 00445 MS PACE 
~,. ,. 0 32 01 -;,o I QI" 07 i+OOI 00441 M 
~7 33 o, 421"'10f" 00 '+000 COCO? 
40 3'+ 20 h.Qf'IOr" 41 1+:+00 00126 YCWO 
41 35 '+4 ~or101 42 '+OOI C04'+2 LENGTH 
4.2 36 Q5 ("\ l f'.141"1 IO 4(.10 l 00006 C:OPYV 
1.a.3 COPYM 37 01 ?I7Qr": 00 044'.? 00000 
u.4 4o 01 ~000 1 21 440) 00433 M 

u.5 41 O! :> 170!"'1 00 Q44? coooo 
i.l6 42 01 :=ioco• 62 1+401 0043! M 
4, 7 43 42 rs1s"' 61 400' 77772 CO PYM 
=iO 44 01 I" l ".'O~ 21 4QQ1 00(') 12 SORT 
.:; I COPYV 45 O! 4Ql"\0':' 00 '1-0on COOO! 
C:::2 l.OOP! 4o 02 !Qll.Qr" 02 0001 004.ltO 0 
c:;3 47 02 ~01"10! 64 4401 00424 ~ 

:=:;4 So 44 (')5151"1 22 '1-00 ! 77774 LOoF't 
c::::-:::, i:; I oJ I 41 f"\0 I 62 4001: oono I 
C:::6 LOOP2 :;2 42 uo00~ 41 '+00? coooo 
r:,7 '53 01 C:::Q4Q("· 00 004-::, 00000 
t..O 54+ 42 h,Ql"\Q~ 41 '+002 00000 
61 S5 02 ::,01)0 I 62 4401 00416 M 
!,2 56 4? f''S 15" 00 4001 77772 LOOP2 
I, 3 SORT 57 20 ~Ql"\Q ! 42 i+OOr, OOliO? 
,, '+ ~o 30 1 0"."0r, 00 440 ,. oou.13 M 
65 ,SI 01 '.'Ql"\QI 00 '+00 1 0042€, MADD 
66 62 01 '."l(.4,1 00 0001 00?42 MTE:ST 
t.,7 .;3 05 :"11 t'.'14"' 00 400! 00004 ~!Of:" Ix 
70 64 O! -:-1 70(' 66 01or: 77776 
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72 66 Ol -., 170" 66 0100 77776 
73 67 01 ~Or:O! 00 4040 00001 
7'+ NOFIX 70 01 C'2t"71"' 00 '+000 01000 
75 ii 01 ("\ l t"'Of'\ 00 '+001 00013 YCAI..C 
76 72 20 l.,000! 42 '+00(' 0000?. 
77 73 01 i::045(') 00 0401 00400 M 

100 74 01 C::QJ.i.41"· 22 040! 00377 "' 1 ("'.11 LUPYAX 75 os l"l2 I , ,.. 00 O'+O l 00376 ~ 

1 N~ 76 01 c:'.04.5(" 00 040! 00375 f"I 
l f'l3 17 04 02~ 1 " 00 040! 00~74 !'-1 

J l"l 4, 1 oo 01 ;044,:- 00 040'. 0037'.3 t"l 
105 101 4-? C\21 1,.., 00 0001 00376 LENGTH 
106 102 01 0100".' 22 400 1 77771 LUPYAX. 
107 l •)3 05 ~0(')01 00 4001 00375 VMAX 
1 10 104 04 ~0001 00 400! 00375 YMIN 
1 I 1 YCALC 105 01 ~0451"1 00 000~ 00373 VMAX 
1 ! 2 106 o~ 1or:;ot"' 00 000' 00373 VMIN 
1 ! 3 1 •)7 Ol ?Ot:101 00 4001 C0401 YOIF 
1!. 'f, 11 O 01 1070f" 00 000! 00401 0 
1 1 -:, 1 1 1 21 ?0001 00 400 I 001.i.01 VSC:ALE 
1 \ 6 1 12 05 ?Oro, 00 400\ 0040t YSTART 
1 ! 1 1 13 25 r'2 t 1 r 00 200! 00366 VMIN 
1 ?.O 1 1 4 01 ~046("; 20 200' 00365 YMIN 
1 ?. I l 1 5 01 i=:o.ti.6r 00 200(• 00005 
1~2 1 1 6 40 r"i 11"01"' 4 4t 4001 0030! TENSCL 
1 :,3 1 ! 7 os ~0001 00 400!. 00375 VRANGE 
1 2'+ 120 01 ("12071" 00 4000 00400 
l?S 121 Ol t, 1 <"'Of"I 00 '+001 00(') 13 XCAI..C 
1 ?.6 122 20 40('10~ 4 l 4lf.O! 00355 L.EN~TH 
1~7 123 01 C::Q451" 00 040 !. 00350 M 
1 30 t 24t O! C::04lf.r" 62 ()40!. 0034f.7 M 
1 3 I LUPX It\! 125 04 r:2i::: 1 r co 040! 00346 M 

132 126 O! C:::Q.ti.l.j.f" co 0401 003lf.5 [Ill 

l '33 127 QI:; 1"'21 I"' 00 0401 003lf.4 M 

1 34 130 01 c:::;0451"' 00 Olf.Ol 0034t'.3 ~ 

1 :15 1 31 4?. "'251,.. 00 1+000 OOOOt 
1?6 1 ·32 01 Ct l ('101" 62 4-001 77771 LUPXIN 
l '?7 133 05 ,01"\Ql 00 4001 003'+7 XMAX 
140 134 04 ~Ol'lOl 00 400! 00347 XMIN 
1 41 XCALC 135 01 &1;044<"' 00 0001 003li-6 XMIN 
142 136 04 ?000 1 00 4001. 00:157 XSTART 
143 137 Q4 ! 4c::or· 00 0001 003lf.'3 XMAX 
144 140 01 ~0001 00 4001 00356 XDIF 
1 b.5 ! 4 I 01 ,01or 00 ooo, 00350 0 
146 142 21 ::>01101 00 ~001 00355 XSCALE 
1 4. 7 143 24 r211 r. 00 2001 00337 XMAX 
1 ==:o 14'+ O! ~046C 20 200l. 00336 XMAX 
1 i:; I 145 Qt ~01.t.6r' 00 200( 00004 
1 c:;2 146 40 r,1nor 44f. 400 1 0025! TENSCL 
1 r::;3 147 os ~0(')0 t 00 400 1 0035t XRANGE 
1~'+ 1 50 20 40!'l0~ 41 4lf.O' 00327 LENGTH 
1 c:;5 1 p; I 01 ~Olf.4(" 21 000 1 00330 VMTN 
1 c:;6 152 QI i:::046r 00 0001 0033(, YD!F 
J57 LOOP'+ 153 01 :, 1701" 00 0401 00320 M 
1~0 l 54 01 ,o~ot 00 oooc 00004 
l ~ l 155 01 !0701"1 00 000·; 00006 
11,2 156 01 10601"1 00 0001 00?4'3 0 
163 157 01 !040("1 00 0001 00'327 0 
1 "''+ loo 01 1046t'." lf. '+ 0001 00342 0 
1~5 161 44 ~01"101 62 '+lf.O I 00~1?. M 
1~6 162 42 C5151"1 00 400! 77767 LOOP'+ 
167 163 20 c:'.Q4,l.f.(' 41 0001 00320 XMIN 
170 164 01 150461"1 00 0001 0033? XOIF 
l 7 1 165 01 u.Ql"\Q~ 00 4+-40 \ 00312 LEN~TH 
172 LC'l0P5 166 01 ~11or 00 0401 00305 M 
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174 170 Ot ! 0701"1 00 0000 00006 
l 75 1 71 O! 10fi0r'I 00 0001 00330 0 
176 172 01 104or 00 0001 00314 0 
177 173 01 1 Ql,!.61"" 44 000! 00327 0 
200 174 44 ?01'\Q 1 62 4401 00277 M 
zr, I 175 42 1"1515f'I 00 4001 77767 LOOPS 
202 176 30 10(')Q("I 00 '+40"' 001 16 
203 177 OI ~I~'+, 41+ 000 !. 00154 CLEAR 
20'1- 200 01 ('121"17("1 24 400() c2noo 
205 20 I 01 C" t oor 00 4001. 00006 qu"" 
2r"6 202 Q! ~ 1 f"l7{"\ co ooor 00000 
207 203 01 c:047r 20 000! 00000 
21 l 204 70 2565~ 22 5672 52525 
212 205 20 4000" 4 1 '1-0011 00067 
213 206 01 ll.01"10!"\ 00 '+400 00127 
214 207 01 k 0!"10("1 21 '+401'; 00127 
215 RUN 210 20 h.200~ 41 '+OOC 02000 
216 2 I I 01 /.J.Qf"IO? 21 4401 00?66 LENGTH 
2!7 212 01 ~171' 00 0401 C0?.61 M 
220 213 01 4000? 00 4000 00001 
221 214 O! 1.a.ono~ 00 4000 CO I '1-4 
2?2 215 Ol r2n3r 00 i+oor 10000 
223 2!6 01 ("' 1 f'IQ('I 00 4001 00004 BORDER 
224 217 Ol r' 1701"1 00 0001 00304 0 
2~5 220 OI r=on1, 00 :.)00 ! OOc64 ABSl 
2~6 221 01 ;:, l 7Qf'I 00 0001 00?03 0 
2-;7 222 01 l!'.Q('\ 1 ! 00 0001 00263 ABS2 
230 BCRDER 223 01 !"'203('1 00 400(' C'+r·oo 
2~1 224 Ol r-i 1 (')Qf"\ 00 4001 00003 AXTE.ST 
212 225 01 -., I 7Qf"I 00 0001 00?00 0 
233 226 O! e::001' 00 0001 00256 ABSl 
2?~ 227 20 =:on I , 00 OOOl C0?56 ABS2 
2?5 AXTE"ST 230 O! 1"12031"1 IO '+000 40COO 
2?6 23t 01 01 car 00 400! OOC·26 LOOP!O 
237 232 01 'l70r 55 000! 00265 XSCALE 
240 233 01 10701"1 04- OOOl C0256 0 
241 231+ 01 10701"1 05 000! C027? 0 
21.1.2 2'.;5 O! ~0461" 00 000! C0260 )(START 
21.l.3 ZTE ST 236 26 r6 t 5f"I 10 oooc C0005 
24'+ 227 43 r 1 f'lOt"\ 47 4001 00004 YZsET 
245 2:+o 04 10401 25 000('\ COC06 
246 21+ 1 45 f'.'16151"1 77 i+oon 0".)144 
247 242 01 ("\ I 1"10" 00 4001 77772 ZTE ST 
250 21.1.3 01 1"11 no("\ IO '+00 I. C0003 YZsET 
2~1 XZSFT 244 20 4501r::: 00 '+04-0 77721 
2c:;2 245 01 i:::on 1 t 00 0001 C0?37 .66Sl 
21:53 246 02 c:;00 I 1 00 000! C0237 ABS2 
254 YZSFT 21.1.7 01 ::, f7QI" 00 JOO\ 00243 YSCALE 
21:i5 2so 01 10"'0('1 04 000! C02"+-t 0 
2c:;6 251 O! ! Q7Qf"\ 05 000' CQ255 0 
2c;:7 252 01 5046(' 00 0001 CC>24-t YSTART 
21..0 Y7TEST 253 26 06151" 00 000!"1 OOC05 
2~1 254 01 ('I l 1"101"1 00 '+OC! COCO? YSET 
2'-2 255 04 14'301 67 '.)QCC' C'.)C06 
2~3 256 4- 7 0111" 00 4001 77773 YZTEST 
2"'+ YSET 257 47 ~Ql")Q! 00 1+00 1 00250 YZNO 
265 LOOP 1 0 260 43 ! 31Q("I 00 4000 cor12 
2~6 2~1 02 Cl 05" oc '+001 CQ!'.'.'34 .AXES 
2#,7 262 01 50441"' 00 000\ ~ - YSTART 00 .. 31 
270 263 oo 1"12f"I l" 00 000\ 00:=:3 I YR ANGE 
271 264, 04 10701"1 04 JOO! CQi?30 YRANGE 
272 265 01 40()0("\ 00 i+OO '· 00142 CECIMA 
273 266 Ot r:::04or 00 i+oor COC70 
27'+ 267 01 "I ('IQf"\ ('10 '+40C COl36 fAVE 
27-, ::> 27n 20 l.Q('IO" 41 4001"' 77775 
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277 272 O! .r, 1 no~ 00 '+400 00137 UNSAVE 
300 273 01 ~11or 00 0001 00217 YSCALE 
3~1 274 01 14~01 00 0001 00217 Y~TART 
302 275 01 Cl2031'1 00 400C 04000 
3".13 276 01 ('11 ("101"1 co 4001 C0003 CLcGRI 
304 277 43 1"12('11 r' 00 i+OOC" 00144 
3C5 300 43 ("I} 05('1 00 '+001 00001 CLOGRI 
306 301 Ol (' l ("IQr'I 00 400! OOCO? MINUS 
307 CLOGRI 302 QI r2r3"' 00 4oor 10000 
310 303 01 r I OO"' 00 4001 00004 OPG~ID 
31 l MINUS 304 01 ~1701"\ 00 000! 00224 0 
312 305 01 c:or 1 , 00 002('1 0004? 
3!3 306 01 ~1701" 00 0001 C0?.2~ 0 
3! It, 307 01 50("11 I 20 0020 00043 
3,,.. . ::, OPGRID 310 01 ('1207"' 00 '+OOC" 20000 
316 3 t 1 01 ~170(' c'O 0001 0021? 0 
3!7 312 01 r 1 oor 00 4001 00003 ,6XES 
3?.0 313 01 c:sor 1 , 10 0020 00040 
3?.1 3!.I+ O! ~1701"1 l 4 0001 00210 0 
322 315 01 l:iO(') 11 15 0020 00041 
3?3 AXES 316 01 ("12('13('1 00 '+000 40000 
32'+ 3l7 01 r, l ("IQ('I 00 '+001 00004 ~'OLINE 
3?5 320 43 ("20 Io 00 0001 00?07 YZNO 
3?6 321 01 ("o l ('IQl"I 00 4001 0000? ~ 10LINE 
3?7 3~2 30 ~oro1 00 '+001 00?.05 vz~o 
3~0 323 01 1"111"10('1 00 400! 77751 t-"INUS 
331 NOLI NE 32.:+ Ol 40(")2 ! 10 '+000 00001 
3~2 MTE~T 325 43 "20tr 77 000? 00000 
333 326 01 r 1 oor 00 4001 00011 SETUP 
3~~ 327 '+7 IO!Ot" 42 0001 00160 !w'ADD 
335 330 20 10001"1 45 0401 00143 t-" 
336 331 01 ~0~14 10 SOOC" 00177 
3~7 332 01 ('It 051"'! I 1 4001 0000'1 
340 333 20 4501c:: 00 4041-0 77720 
3£f-1 334 Ol ~oc 1 t O't 0020 00062 
342 336 02 r:::oo 1, 05 002C 00063 
343 336 47 ~,~4! 00 0001 7776'!5 MTEST 
3Ll.4 337 01 ,..._ tnoc::; 00 4001 77763 NOLI NE 
345 SETUP 340 01 ?l 70("1 00 0001 00144 ABs·f 
346 34j 01 r:::oo 1, 00 0020 00064 
347 342 O! ~1,or 00 0001 00143 ABS2 
350 343 01 c;oo 1 , 10 0020 00061:5 
31:j 1 3Ll.'f. 04 ==o? 1 r::: 00 0020 OQOAl,O 
3152 345 03 c::o~ 1 c:: 00 0020 00(')64 
353 346 05 c;021=i 00 002(") OOC41 
3'5lf. 3Ll.7 03 i:-031 c:: 00 002(' 00065 
355 350 04 ~021c:: 00 0020 000'+2 
3e::!, 351 05 ~o? 1 c:: 00 002(' 000'+3 
357 352 2n ~ l I 11'1 42 '+400 00116 
31,0 353 01 40!"27 00 '+OOC' 00100 
361 CLE~R 354, on ~ooo, 67 4004 00000 
31,2 355 01 ~170!"1 00 0001 0013~ MADD 
363 356 01 ~ 16'1- l 00 0001 77745 MTEST 
36~ 357 01 4200= 00 '+OOC 40000 
365 36Q 43 ('15151'1 63 '+001 77676 LOOP lo 
366 361 01 400Qk 00 '+000 000 l '.3 
3~1 362 01 i;.1011'1 73 '+000 77776 
370 XL I l'-1E 363 20 ~04'+1') 41 0001 0013? XSTART 
371 364 oo 02C" l t'I 64 0001 00134 XRANGE 
372 365 04 1070!"1 04 0001 00133 XRANGE 
373 366 01 4000"' 00 '+00! OOO'+T DEC IMA 
37'+ 367 ot h.0('1Qr" 23 4400 00127 
375 370 Qt ~l 701"'1 00 0001 00127 XSCALE 
376 37i O! 10401 00 0001 00124 XS TART 
377 372 01 u.200~ 00 '+000 02000 
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'+Iii 374 01 !.i.Q("IQI"' 21 4'+00 00!27 
402 375 01 t-1rqr 00 0001 00 I 17 YR ANGE 
'+03 376 03 '+OOOf'I 04 '+'+OC 00155 
41"4 377 04 '"0("0 I 00 4001 C0063 Yl 
'+05 400 0'3 ::,0('101 00 4001 00063 Y2 
406 '+ 0 1 01 ~0441i 00 0001 00117 XRANGE 
'+07 '+02 01 4000(" 00 '+40(" OOl5i:.; 
410 4 ("I-, 

~ .j 04 '!lQl"IO ! 00 '+001 00065 Xl 
41 1 401.j. 05 ~0('101 00 '+00! 00065 X2 
412 405 oo ':>0 I 01"1 00 4001 00051 RANGEL 
'+ l 3 406 01 :, 1 40!"' 07 000!. 00064 RANi.:.lEP 
414 407 01 40!"01"'1 co 4'+00 00126 xcwo 
415 I+ IO :) 1 lJ.000 I 00 1+00! 00063 M 
416 4 1 1 oo '.i.Q('IOf'I 42 4'+00 00135 
417 412 01 1.i.2coti 00 400(' 00002 
4:::,0 413 01 ~3oor::; 66 '+501"1 77776 
'+?. I 4!4 01 1.1.2001"' 66 i+-500 77776 
4?2 415 O! r::047r. 66 O I QI"\ 77776 
'+23 416 O! r::, 11"10"' 00 4'+0".' 00137 UNSAVE 
4'.:>4 '+ ! 7 01 1'11001"'1 00 1+201"" 00000 
4::,5 TENS CL 42Q O!. t::04'+"' 00 ')001 00~71 0 
'+~6 '+ 2 1 01 50451"'1 00 0001 00065 0 
4,-:,7 '!o22 oo l.31"\0C:: 42 '+000 77775 
'+10 '+?3 06 C'211 l"I 62 000(" oooos 
4~1 424 04 IO~O' 30 0000 0000~ 
432 425 06 1'16~51"1 22 0001 OOIOS 0 
'+33 '+26 04 16701 30 0001") 00006 
'+ ":) 4, 427 4 4 4QOOl'I 47 '+'+on 00152 
4~5 DEC IMA '+3o QI i:::047"' 00 0001 00103 0 
'+36 431 04 r. 1 I 11"'1 00 4001 00001 
'+~7 1+32 01 C:Q401'1 20 4000 00021 
'+40 413 01 C:::040(" 00 '+000 00020 
'+41 434 02 r:::or 1 , co 0000 001')07 
41.1.2 435 24 !0401'1 00 0001 00077 0 
'+43 't~6 O! !Qll.61'1 00 0001 00064 0 
'!,LI. 4 4?7 Q! ,~4('\ 11"1 14 i+oon 00001 
4,45 4-40 01 45(" I c:: 40 4-000 00006 
4,Ll.6 4.4 I ·J7 l-1,5("16'-' 07 i+oon 00006 
447 442 01. CiQ40("\ 00 400() 0006? 
4,SQ 44,3 07 4.5061 01 400("1 00006 
45 I 44'+ 00 ,::,0701 00 ooori 00004 
452 '+45 07 45021"' 07 4000 00006 
4=i'3 446 04 1 0?.01"' 1 4, 4000 OOC'l 1 '.:> 
454- 447 01 c::o(" 1 r 00 ::JOOO 00007 
4+-~5 '+SQ 01 '45(12("1 07 4001" 00006 
4=i6 451 04' 10::>Q("I I 4- 4000 00012 
4c:;7 '!o52 01 c::ontl"I 00 ooon 00007 
4~0 453 01 45("2" 07 4000 00006 
'+6 I 454 04 !O?Qf'.I 00 4000 0001? 
'+62 '+55 Ol ~0('11! co 000:j 00007 
463 '+56 01 (" 1 oor. 00 4200 00000 
465 RA Ne EL 457 25 ?5?5'.:> 52 525? 52525 
466 4-60 54 f'+~3~ 35 057-=i 37025 
467 461 65 4.J+~ I~ 35 042'+ 05323 
470 '+62 61' ~240~ 34 4254 17025 
472 Y! '+63 00 r,oror 00 OOOl'l 00000 
'+ 7 '+ Y2 '+64+, on Ci0()0('1 00 ooon oonoo 
'!o76 465 2~ ~5~5~ I=;""• 

~ c. 5252 55464 
4,77 "-66 53 f3~QC::: 75 370~ 54756 
500 467 61 i:::071 =: 65 5634 05125 
sa 1 47Q 6? 4240~ 34 4254 1702'.; 
503 XI 4, 11 00 l"'Q('Ol"I 00 ooon 00000 
5r,5 X? 472 oo C"Q('\01'1 00 0000 00000 
507 RA.N~EP 473 oo ("I 144i' l O 00011 00000 
S l I M 1.1,74 00 l"\OC"Ql"I 00 000"' 00000 



.... , -- . '.., vv 'ctV\,.'\,,/ \,./ ..... """V \,,I -T vvvv·v 

515 STRBIT 4-70 oo ("Q('IQ('I 00 4-000 00000 
522 MSPACE '+77 QC ro?o4 20 ooon 00000 
52'+ LENGTH Sao 00 COOOl'I 00 0000 00000 
526 501 00 0Q("IQI'\ 00 0000 00000 
5~7 502 oo cooor- 00 000') 00000 
530 503 00 00('10f"I 00 JO On 00000 
5'3 I 504, 00 "'0('1Qf"I 00 0000 00000 - 5"?2 505 00 coo or· 00 0000 00000 
5?3 506 00 f'l0(10("'> 00 000') 00000 
5?'+ 507 01 r"Q I Qt" 00 ooor 00000 
5?5 Sto 00 ('IQ('IO/"I 00 0000 00000 
5-:,6 s 1 i 00 rooor- 00 0000 00000 
5~7 512 QI I"' I ?O"" 00 ooon 00000 
540 513 00 ('10(')0f"I 00 ooon 0000".) 
541 514 oo f'10r"Of'I 00 0000 00000 
542 515 oo 00("101"1 00 0000 00000 
5u.3 516 00 ("10("0!"" 00 ooon 00000 
51.1.4 5!7 00 rOf'IO"' 00 ooon 00000 
51.1.5 52C 00 "'·0001".' 00 0000 00000 
5/J.6 52! oo nol'.'OI" 00 ooon 00000 
547 522 01 ? 1 (')01"1 00 ooon 00000 
sc:;o 523 06 ('10(')0('1 00 0000 00000 
551 524 00 :::,001 ('\ 00 '+00~ 00100 
552 525 04 ro:::,o"' I O 0040 02001 
5c;3 526 00 ?0001"1 00 0000 0000".'.> 
5c:;4, 527 01 f'O?Of'I 00 OOC,('I 00000 
5c:;5 530 00 000Qf"I 00 0000 00000 
5l56 531 00 17767 77 3775 77r-,77 
5c::;7 532 73 77r:77 67 7737 7577.<, 
s~o 533 01 I"' l 1 77 75 747'3 31 ('155 
561 534 25 ?5?5".' 52 5252 5250('.' 
562 535 76 ('14('161 1 I :564c::: 70651 
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224 / 225 STRIP CHART PLOTS



PURPOSE: 

OUTPUT: 

FLOVC (*224) and FIXVC U:225) 

Floating Point Vector Chart 

Fixed Point Vector Chart 

To plot a vector at high speed on the strip-chart recorder. 

A printed decimal statement of the minimum and maximum values 
of the vector; and a strip-chart record at any speed. The 
points are brought out at an interval given in msec by the 
indicator lights. The present version starts and stops 
the strip chart recorder automatically. The chart speed 
must be set manually. 

CALLING SEQUENCE: Bl must be set to the codeword address of the 
vector to be plotted" The strip-chart recorder should 
be in motion before executing the program. 

REGISTERS USED: Uses all A and B registers. 
6.PF, T4,5,6. 

SUPPORTING ROUTINES: PM 
SETPM 
SAVE 
UNSAVE 

LENGTH: 56 octal 
53 octal 

(''c-116) 
(''c-127) 
(*136) 
c ,n3 7) 

Restores Bl,2,3,4,5, 

Pat Groves 
Garry Sitton 
July 1963 

DeBremaecker 
November 1965 



1 l/l0/6F 13• 39 

224 

FLQVC 

SCMJ 

PLOT 

MZEXP 
RAN~E 

z 
-z 

PF 

P5 

1·4 
T6 
T5 
To 
p 1 

T4 
T5 
I ZI 
T5 
I Z I 
~ 

I ZI 
T4 
T'+ 

z 

PF 

ORd 
REM 
KE.'1 
~E:1 

l:)AU+? 
TRA 
[DR 
i...LS 
~LS 
i..u~ 
AB2 
~L1~ 
1.. T4 
i.:T5 
i.:T6 
IF(PC~)SKP 
STO 
lF(Ni::G)SKP 
ST·J 
IF(PN7)TRA 
71010 
STO 
STG 
SB! 
Ts~ 
01010 
TS~ 
LT7 
rs~ 
TS~ 
L. T5 
I... TI+ 
61010 
FAO 
FSS 
FM? 
oAJ 
ANO 
IF(Nz~lTRA 
S8'+ 
CLA 
FAD 
FS3 
FDV 
FA0+40 
$83., EP:-1 
~AT 
PLT 
iF(POS)SKP 
TRA 
TRA 
71 CJO ! 
SLF 
SL.-.J 

JCT 
oCO 

PAGE 
.... c 

FLJATTNG PQJNT VECTOR CHART 3 
S~T IL = NO, O~ MS~C, DELAYSo 
G~JVES, SITTON, SISE~T ~ 

~!_., B6• 1 
•~AVE, tJ+,-~ 
B1,R .. B2 
a ··q 5., u .. s5 
d1151U•PF 
d 1, U•PF 
e. . .,F' ll!';I I 
c'.~1U•Rt 
8!+B2 
bt+B?.,81-1 
01+B2,a1 ... 1 
T f, 
T '+ 
T; 
r~ 
S:AN 
a ., 
b;.186+1 
b·;,86+1 
::, 'J•8 -~ 
•~STPr-1,U•T7 
~\~GE, J+B I 
•,ETPM1U•T7 
bt, ... 2,Rl+l 
"':;i::TPM.1 e 1 + 1 
•-,:::;TPM1E.1-l 
b1-t,86-1 
B'i•l,Ro""l 
d ~' U.,.R 1 
T::;,U•T6 
r::; 
dl, OOOl,U•T5 
It_ 
a ·7 7, U•d4 
a:c+1 
di 
b =?+B 1 
l,,J 

T~ 
T''i 
M~EXP 
ali+ 
a?,81-1 
a.~ 
a.13,e1+1 
P'.~JT 
• J'.JSAVE 
a! 
a=!,B6-1 
a *:H,, ll•CC 

1~0000ooononoooooo 
s ~ANr,E s 

~, 

' 10 
l 1 

12 
13 
14 
1 E5 
l l> 
17 
20 
21 
22 
28 
24 
25 
2t, 
2i 
3C' 
31 
3c 
32 
34 
3~ 
36 
37 
'+0 
'+ I 
'+~ 
'+2 
41,4 
4t:­
'+f­
'+7 
50 
51 
5? 
-':) :,_, 

54 
55 
5~ 
57 
60 
61 
62 
6:'? 
64 
66 
6~ 
67 
7C 
71 
72 
73 



11/10/6!= 13, 39 
SAvr LQJ 
SET~M ~QU 
UNS~Vt EQu 

E.NO 

PAGE 
71J. 
75 
7!, 
77 

lOC 
l O I 



,-~_u,:1ric,. r, i:' i:: '+ 11/1(1/~~ 13• 3j 

FLQ.t1TJNG :;:,QTNT VECTOR CL.lART 
SET IL = !\JQ, OF :'1SEC, DF'LA ys, 
GROVES, SITTON, 5I:3ERT 

i on ?O t Q':" 26 .Joor. 777i'O 
FLOVC 2 10 n 1001" 02 4400 001 ::sr:i SAVi. 

3 01 ~0401"' 52. JOO? 000011 
"t 01 .L!.5('16~ 4b '+000 00017 
0 01 -4-51"160::, 47 :+000 COCi 17 
t:) 47 45(" 1 r1 47 400'1 C0003 
7 01 I.!. l l"Q? 00 .:i-200 77776 

to 45 "12("'01"1 4 l i+oon 00002 
1 l 01 50441"'\ 00 )OOf. 00000 
i 2 01 c:;0451'\ f j )OOi:;. coouo 

SCAN 13 01 :;0461" f, l JOOt.. C.)000 
14 04 '"'2 ! I~ 00 0000 C0006 
10 06 -:,ono, 00 <+00(') 00004 
16 Q5 r-2c:: 1" oc ooon 00006 
I 7 06 ::-oro 1 00 4-00!i C )OO!i 
20 41 "5151"1 00 it00 1 7 7771 SCAN 
21 ,J 1 7 1 n 11"1 CCi i.j.QQI") 0:)000 
?·· -C:: 04 ~oro, 26 4-100 OJOOO 
23 o~ -::,Ql"Ql 26 41 on 00000 
24 20 !I.Ql"IO 1 I.I." . .;; i+oon C,J003 
2~ 05 l!.Qnor 07 i+401') c.Jt 21 SETPM 
26 20 t,lt:11" 41 ')0(') ! C.)035 RA~GE 
27 03 "'-Or:or 07 '+40() C'J!27 SETr'M 
':)-, -,v 01 !::Q47"' 21 :Jton 77775 
31 01 40nor, 21 '+400 00127 SETPtl1 
32 01 1+0('10!'"1 61 4400 C'·Ol 27 SE.T~'1 
3.j 01 c:045r, 66 0100 77776 
31+ 01 C:Q44!"' 66 JlOD 77776 
3o 20 "- 1 o 1 r 4 I '+00(') cor.oo 
36 04 1040" 06 .)000 GOOOc; 
37 Q4 1oc;or 0(; JOOO OOC':05 
40 01 l Of-0" ('5 JOO! 00024 •OnOOA 
41 JO ;-)0101"' cc )000 77771 
42 01 r.:o-; t Li 44 '+000 00C77 
43 01 I'.' 1 osr 00 i+OO! C.')(;0 I 
4i.j. OJ 'fQ('IQ4 00 ~000 C:)001 

PLOT 45 01 ~ 1701" 00 JOQt, conoc 
46 '.') 1 I Q4Q1" 00 ooon 00001 
47 01 l Oc:;01" cc JOOO conoo 
5o 01 107Qf'I 00 0000 ooooc; 
51 JI 1044f'I 00 0001 OJO 11 MZEXP 
5c. 01 li.QN!? 00 '+0211 00000 
c;3 QI 711 or 63 4-oon 00000 
5-+ 01 67ron 00 4+-00() CD COO 
c:;r.-,.,::::, 41 r211 r 21 i+o4n 00000 
~6 01 r.. 1 00" oc 1+00! 7776r:; PLOT 
67 01 01ror oc '+400 CiJJ 37 UNc;AVE 
60 01 71('101 00 '+00(1 00000 
61 01 b.2(10ll. 66 1+00(' 0000? 
o'J .... 47 42("1Qf'I 40 '+500 00000 

Mzi::-xF 63 77 roror 00 .JQ00 ('()1')00 
RANGF ei+ 73 ?5~ p1 05 5464 l! 2'i73 

***•:i10111t*AE 

•ooorA 65 01 no Io,.., 00 321~ : 61 35 



.::I I 't r1..uv~ 0 c:: :.:s ?UOOOOOOOJOQOOO 0 
3 1 5 S.AVE 0 1~6 0 1osnoooooooooooo 0 
3!6 SCAN 0 13 I 31('100Q00000QOOO 0 
317 SFTP'1 ,... 1~7 () lo6nooonooJconoo 0 u 

3;:.,o RANG:: ,. (, '+ I 1o~nooonon0cocoo J ti 

3;:., 1 •f)Q".')JA f'\ '-5 1 1110ooono0Jnoooo 0 \,; 

3"2 PLC;T 0 45 1 63nooooon '.:C'·O<"OO 0 
3~3 M?c..XP (", ' . ~3 1 1 n2nooono.'j...:.oo('IOC 0 3 ,_.., I+ J"l Sft 1/E ,. 1 '.'.)7 n 107:lJOOOOOS.:,CQOOO 0 " 



r"'"'V'11'"11"1"1 C' c: '+ l l / 1 U/ 60 13, 'f,,j 

FLOATING POINT VECTOR Cf..lART 
SET IL = ~~o, OF '1S£:C, Dl::LA'Y'S, 
3RQVES., SITTON, 5ISERT 

1 00 ;:,01 o~ 26 000() 77770 
FLCVC' 2 10 o l ror 02 4400 01136 SAVf.. 

~ 01 c:;04or c:;-
-C:. 000::> 0,)()00 

i+ 01 45t;6~ 45 '1-0on OiJO 17 
::i 01 451"6? 47 l+-000 0)017 
6 '+ 7 Ll.5('11'"' 47 .:+OOf' CJ003 
7 01 u.1 (IQ~ 00 1+200 77776 

10 i+5 42(")0('1 41 400(; 00002 
1 l 01 r:::04.i+r 00 J006 O,JOOO 
12 01 r:::045r 61 JQQI; 0'1000 

SCAN 13 01 C:Q46f' 6 i 0006 OJCiOO 
14 Q4 '"'21 1 f'I 00 0000 00006 
15 06 -:,oro1 00 .:+Oon 00004 
16 05 1"215 l r 00 0000 C0006 
1 7 06 :=iono1 00 4000 00005 
2() 41 0515r 00 i+OOl 77771 SC.A.i~ 
21 01 71 r 11"\ 00 4-000 coooo 
22 04 ~or,o I 26 '+100 coooo 
23 05 ':'Q(".Q' 26 '+10~ CJOOO 
2,4, 20 4Qro1 43 '+00·1 C0003 
2o o~ 40C'IQr 07 i+400 COl27 SETPt-1 
?e., 20 ~ 11" 1'"' 41 0001 (;.J035 RAN\31:'. 
27 o~ 4Q('QI" 07 440<" C,Jt 27 SETP"'1 
30 01 r:;:0471"' 21 JIOO 7 777,:; 
31 01 4Q00f'I 21 440(; (ii)l 27 St:.TPM 
32 01 40()01"1 61 '+400 ('')127 SETPM 
3:3 01 ;:::;045('1 66 .J 1 Q() 77776 
3'+ 01 t:=Ql.i<tf"I 66 .)100 77776 
35 20 ii:, 1 CI f"I 41 1toor, 0,)000 
~-
- Cl 04 IQ4Qf'I 06 ()000 C1005 
37 04 I o~or· oc .)00!; CJOOS 
40 01 1060" Ob JOO! C,0024 •OnOOA 
41 00 ::?O 1 or. 00 )000 7777\ 
42 01 c.031 u. 44 :+000 CJ077 
'+3 01 Cl O~('I 00 '+001 C,)001 
4.; 01 40CQ4 00 i+OOG 0'.)()01 

PLOT 4::j QI ';:) l 70f"I 00 100 6 01000 
46 01 ! 040('\ 00 :>OCf'l 0,)001 
47 01 , o~or· 00 oocn OJ006 
Su 01 10701"' 00 JOOO 0·:)005 
St 01 1Q44r, oc .)001 ()J(') I I MZEXP 
52 01 4Q("\2? 00 :+02l1 CJOOO 
53 Ol i l ! 0" 63 '+000 00000 
Si+ () l l'-7CO" oc .!+001"1 00000 
55 41 n211"' 21 i+-04() 01000 
56 01 (" 1 (":Qf'\ 00 +001 77765 PLOI 
57 01 l'.I 1 CO"' 00 +40() 00137 UNSAVE 
6(1 01 11 ro, 00 '+000 coooo 
6i Ql 42004 66 '+000 0]002 
6· ... ·.::: 47 ~21"0" 40 <+50t"l 00000 

Mlr::XP 63 77 ()Q('IQ" 00 ,JOOO 0,)000 
RI\NGF. 6'1 73 ?5f. t lJ. 05 5464 42573 

llOIEIN'lf.llf!l!llEliOlfi 

·.:rnonA 65 01 r"IQ t QI" 00 32lc; 5613~ 



~ J 't rLUVI.. 0 t: ~ 2'\JOOOOOOOUOOOOO 0 
315 SAVE ,.., 1~6 0 1osnoooooooooooo 0 v 
316 SCAN 0 13 1 '.:ilOOOQC"OOOOQOOO 0 
317 SETPM r, 1?7 0 106nooooooonoo00 0 ,,, 

320 RANGE 0 64 1 101+nooooo~oooooo 0 
3~ 1 .. OOOOA !'I ~5 1 111noooco0Jooooo 0 v 
3"!12 PLOT 0 45 1 630000000JOOCOO 0 
3,3 M?c.XP 0 t-3 l 102oooooooooonoo 0 3'!:lit, UN6AVE 0 137 0 101nooooo~ooocoo 0 



l""~U1,;1l"!i,..f1 cc:, 111'10/~::> 13, 42 

FIXt::D POINT VECTOR CH.I\RT 
SET IL = NO, OF MSEC, DFLA Y~, 
GROVES, 3ITTON 

00 ?Qt o-=> ?6 JOO".'l 7777() 
FLovr 2 l (') r 1 ror" 02 '+'+00 0:) 136 SAvf.. 

3 01 ~OAQI" 52 JOO? 00000 
't 01 45r6~ 4!:l 40()('1 Q;')Q l 7 
5 01 4506'=> 47 '+000 CJ()17 
0 47 ll.SI"\ l" 47 4000 0')001 
7 01 4 t re~ Ou '+200 77776 

10 45 u2ror 41 4000 (1,1002 
I I QI 5Q44r 00 J006 coo or, 
12 01 ~0451"' 61 JOO~ coooo 

SCAN 13 01 r;:.0461" 61 0001, CJOOO 
I 't Q4 02! 1r cc 0000 cono6 
lo 06 ?0('01 00 ;+000 C0004 
lo 0'5 r2c: 1 ..... 00 ooon conoo 
1 7 06 ~oro1 cc i+OO" ooros 
2c, 41 r515,.., oc i+,001 77771 SC A i'II 

21 0 1 : 1 r 1,... oc i+000 00000 
22 04 ~Of'QI 26 4100 00000 
23 05 ~oro, 26 I+ 1 Q·") 00000 
24 20 4Qr"01 4-,j '+OQ·j C0003 
?ti 05 ll.OtOr" 07 '+'+00 00127 SETPM 
26 20 ~Ir 11" 41 ;JOO! 00033 RANGF 
27 03 401"0" 07 '+400 00127 SETPM 
~o 01 r::047r 21 JI oc, 77775 
3j 01 4Q('IQI" 21 '+40,':\ 00127 SET PM 
3·· c 01 40r.o,.., 61 '+40"' 00127 S£TPM 
33 01 ~Ql.1.51" €--6 J !JO 77776 
34 01 ~ou4I" 66 JI01; 77776 
3:, 20 ~tr''ll" 41 4000 001100 
36 04 1orof'I 0(: )00'".\ coooc:: 
37 04 , O! Qr" cc 0001 C<)005 
4o 01 t or:or Oo '+00 11 ('()()01 
41 00 ?0101" OG J001"1 77771 
4-c 01 ~o:-:q ,4 41.1. 400'".l CQ077 
43 01 011"5" oc .!+00! cooo1 
44 '.)t 40('Qli. oc i+OOO CJOOt 

PLOT 4~ 01 ? 1701"' Ou 0006 0,JC;OO 
46 01 1 Q('Qr" 00 '.)000 0()001 
47 OI 10101" OC, -'.)00f'I 0000~ 
5o 01 l O~Qi"'· oc JOO" C',J00'5 
51 01 Li.Ora~ 00 '+021'"1 CJ000 
i:;,,,, ', c. Jl 71 tor 63 '+01)1") ('')000 
~3 01 ~ 7CO" oc it,000 C>)OOO 
~'+ '+ l 0211 r 21 <+041') OJnOO 
5o 01 (' 1 ("QI"' oc 4-001 77766 PLOT 
56 01 ("' 1 ("\QI"· oc .;.4iJr) 00137 UNSAVE 
57 01 11ro1 oc i+OO!'l CJ000 
60 01 42('04 66 if.000 0-1002 
ti I 47 42ror 4C it50() cocoo 

RANGF 62 7? ;:,5ii: 11.1 06 :5464- 42~73 
llEllfllEli<Jtfll"IIEWllf 



.:, I 't r'L.,UVI,,. u t:. ,:$ J/OUUOOOIJUUOOOO 0 
3!5 s~.vE 0 1~6 0 101~000000000000 0 
316 SCAN 0 !3 I 300000000J0Q("l00 0 
317 SFTPM f'\ ,~1 0 1n2aooononJoo("IOC 0 '-' 

3~0 RANGE.: "" t-2 I 1noroooco0Jooooo J •.· 
321 PLOT I'\ 45 1 f.20~oooocJoorao 0 ~; 

3~2 U~!::..A VE (J 1~7 0 lc3~ooooo~J00000 0 



251 / 255 HEXAD LISTER



April 29, 1963 

HEXAD LISTER 
for use with APl editor, reproducer, and verifier 

*253, PRINT 

PRINT offers a listing facility compatible with the APl lister 
systemo Execution of *253 produces a HTR for loading of a tape to 
be processedo A ncoNTINUEu from this point causes the tape to be 
read and listed with every hexad accounted for as outlined belowo 
The following charact~8I)rint normally: 

Numerals 
Upper case letters 
+ 

I 

Lower case letters print 

0 prints as 
' {fa prints as 3 

n prints as ,_PI<-

1T prints as <-PI+-
I: prints as x 

carriage return 

tab 
backspace 
space 
upper case 
lower case 
subscript 
superscript 
stop code 

Any other hexas prints as 

as 

x * 
= 
< ..... 
::;; ( 

I ) 

the corresponding up per case letters. 

A prints as 4 
(J prints as 5 
a. prints as 6 

~ prints as 7 
y prints as 8 
ti prints as 9 

causes printing oft line and true return 
to the left margin (lines longer than 108 
characters return to print position 28) 

prints as +-TAB .... 
prints as <-BKSP'"" 
prints as <-Sp,-

prints as <-UC+-
prints as .... LC .... 
prints as +-SUB<-
prints as +-SUP<-
prints as '""S TPCODE<-

its triad pair bracketed by arrows. Thus, 
the hexad 30 prints as <-30<- 0 

PRINT is compatible with activated STEXo It assumes upper 
case until the first case punch is encountered unless SL 11 is 
turned on when the tape to be listed is loadedo 

The routine uses the read routine from the APl editor 
(*251) and its own character tables (1':254 and ;'c255) o 



.JJ..--------··--·--,-----.:JJ 

SL IJ off J 
T'f.b.·· 1~1 

*-, L -'> 15 
PV{L ____ J 

-----~ 

13'-I-= l 
PF= /,v,Jo~l'I 

1--0 



$ e, t t.J.'f GI: II V-oH'\ t;,v(' 
i,..-,v, 1~ s. s ,,/ i ;~ 'l·1'- h.,Js 
tsc """•J ~-r-.'i•'l-f'~:., 6C 

J r;,:= J, ~t-J 
~ 



.:;- , ,. , re, I e 1 t ~·· : 1 V 
R-':>,3:i 
). <, ~; 

133 

r er { 5L II ) J' l -] 
,,.. *--=C-:t-:L--_-:-t~-~::;:-~,:~.-1 * ~L ~ ~ ;,~ 

j,_, -------.--------





011251 
1 

OqG -~ 

REM TAPE DUPL!.CATOR '.: 
·R~M READ RQUTilNf:: I.I. 

RE:AD PF 'RPA EXIT -lf:r I o'/ ··i \ ·tit(\ 
e::; 

-r• ( Nfl., l r'Ri\- cc, r"( 
~ .L, .• t ',[;,,; [',;,... ,t .. , " , 

CLA MA:S1<,U .. T4 7 
cc S~l 81,U•PF 1 r, 

; 
H;:XZE.R z STX a777,71,U•~3 11 ' z :S~2 z,,U,,.T5 1~ 
R1HE:X T.4 STO T6, 1~ 

T.4 'Rl..f X•41 T6 14 
J!='( "'IQV )'TIRA TAG1 1 c; 

T,4 SYD TFi, R•Z , ,, 
Ii:" I Nt IL ) TR A T.AG?.1 R .. z 17 

T.6 IF' ("JUL) SKP d?.4, :2n 
'TRA QRHEX, .2f 

TAiGl zr: t sLI=' 1 ~Ki::i ?. 2~ 
TRA QRHEX .2~ 
CLA TAGL:ST + 1, U•T6 21.1. 
T'<A LF'TNRM, 2=: 

TAiG2 CLA TAGUST+2,U•T6 :2~ 
T'<A LF'T~RM, .27 

MAiSK OCT 77iooocooo6oaooonnA 3r, 
OiHE:X t:: LIJL a6, ~·Z -3! 

oiu T6,82+t 3? 
STD T5,S3+x ,3?, 

a2 IF'( Zi:-~ )SKP ad9, :34 
'TRA RDHEX.1 3~ 
CLA TA.GL,;ST, u .. l'.6 .3A 
T1<A SENSE, 37 

Li."TNRM CLA ats3+d541,1u.;.91 '+n 
r,r.:; LUL 93, U•T5 ·'+ 1 .., 
Be oiu .. T5, 4~ 

S~NSE. Il='(SLF')SKI' al, ·'+~ 
T'<A CHECK, 44 

T.6 oqu sr.oaoD, 4e::: 
STO STO~E, 4~ 

s,icRE OCT 0 47 
L1C I1NC ·r'<A PF18l+J ;5,i 
SiiCOCiD T,5 :sro BI I ,sT 
C!-iEC:K T.6 LUR a3, .5~ 

Oql; TSTCOD,R .. ~ s~ 
STO TEST 54 

TejST OCT 0 -5~ 
HTR LOCJNC 5~ 

TSTOOD T.5 Ii:'( 'IIILXNM(') IJM':l st, ,57 
T~GL.;ST OCT 000604000006000666 ,66 

OCT 000601ooonoioooio~ -6T 
OCT 00090200000000099Q -6~ 
or:r ooooo3oooio~ooo~n~ .6~ 

T"G3 CLA TAGWST +3.1 U•T6 64 
T9R LF"TNRM ,6~ 

EXIT 'Tf'<A z ,66 
E\JD 67 

7n 



' ,,...,. """''"'""'' .C .... I 

!280 READ 
-· 

100000000000000 0 ,() I Q 
!221 EXIT (') e,2 0 1iooo6oro~ocoooo 0 
!222 1M I\Sk' ,('i ::>4 0 140C!')OC0~000001) 0 
:223 ,HEX7Eq (") 5 0 l'i+oo,,onooocoaoo 0 
'.224 'R')Hr.X (') 7 () 16000onooocoooo 0 
!285 TAG~ (', 6Q (') .:;60006ro0ocoooo 0 
'.226 T.\G-:::> (', "2 0 1ll)OOOCO"IOC0000 0 
~227 ORH!':'X ,() 25 0 ~50000000000000 0 
1230 TAGi ,() 16 0 "50000000000000 0 
'.231 'T AGL.Si- ' 54 67000oro6oroooo ,('1 0 0 
,..,3~ Li::- T <:R v, ,(i ~4 !) 440ci0Aooorooo0 0 'c. . c:. 
'.233 ·SSN~E n ~7 I) 47()Q(')Qf'l00000000 0 
'.234 Cl-iECK {) 46 0 ~70010000000000 0 
:235 ,STQ")O;:; .(', 45 I'') c;6oo!')oronocoooo 0 
:236 STO":?E 0 ~3 0 j400000000C0000 0 
~237 L IJ.C r:Nr- ·() 44 0 ::;500000onoooooo 0 
:24.0 TS TOO;; (', 53 I) 650000~0"'000000 0 
:241 TEST (', i:q !') 6 3000Ql"IQl')'JC"0000 0 

T~PE DUPLICATr:m 
R~AD ROUTINE 

10 Re-A;:; 4~2i60l60000100~60 3 EXIT 
I I ;; ~0100400400100000 0 
12 ':2 ,2110004noo1noo20 2 MASK 
1:3 4 4~4Aoot47400200000 0 
14 Hr"X?E~ 5 430C54340007777l I 
15 ,., 4000205400000000 0 
16 R'1Hl'!'X 7 ~200010040000C006 I 
17 Ja ~6Ql41QC400060006 0 
20 • I •0120000400100146 2 TAG3 

.;. 

21 ,'.2 ~s12aofooooooc10~ 0 
22 ·~ IO I 040t104Q0·11000A 2 TAG2 
23 !4 ~0~0~060400600~24 0 
24 ~s ,o,00060400100001 2 OR HEX 
25 T\Gi l (:, !02070004Q0000002 I 
26 17 10Tooo604ooi101os 2 :JRHEX 
27 ".,n ;211oc66noc1~0134 2 TAGLST 
30 ?1 foTooooo40011011::> 2 L.FT \IR'1 
31 TAG" r';::, 12T10006nooi10033 3 TAl"3LST 
32 ~~ ioiooo6o400100~10 2 L.,FTNR:1 
34 MASI( ~4 77 ooooooonooooonoo I 
35 OoH~X ~~ 14~02C~04Q000C006 I 
36 ~6 1500lC22".'l000')0106 0 
37 ,::,7 1 200013340000010S 0 
40 ?a 4~02010004ooooon11 0 
'+ ·, 

.., ' ~0Iooo904oof77754 2 RD HEX 
42 ?~ 12170006~00110021 2 TAGLST 
43 '?- 10100060400100103 2 SE~SE · . .:, 

44 Li::-T~1Rt-.1 -::4 i2T700l360I01006~ I 
45 ':'r::; :4502·005401 OQ0!')00 0 
4-6 1.(., 4~soo11oonooooo005 0 
47 s~N~E ".'7 T0?0'060400Q00101 I 
50 .4.(j 10100000400100105 2 CHECK 
51 ll 1 ~soo t,c:;oonoo i 10003 2 ST'1C0i) 
52 h? 12000100400177777 2 STIJRE 
54 STO~E !~ 3 !'.) I 
55 L"lCTNC h.4 10Tooo2142001')0000 I 
56 ,STOl';01' I.;. r::; ,200010040021')0!')00 I 
57 C..JE!".:K I;,,!, <.450 t,oooJ.00000003 I 
60 h7 isoo 1,0 i·oooo T 00103 2 TSTCOJ 
61 :::: 0 12000I00400i77j77 2 TEST 
63 T::".S-r ~, 0 I 
,64 r.:;;, fooooooo400177770 2 L.OCINC 
65 TST~OO ~~ 1016~000000200100 I 
67 T .\,Gl~ST i:::4 4060000000000 I 



' I 

13 
75 
76 TA:G1 
77 

100 EXIT 

i'UVVl)UUUUU'JVV 

aooooooooor,oo 
. _ 30QOOQOOOOQOO 
12170006CQ0177775 
f4000000400177751 
,ajooooo400000000 

u 
0 
0 
3 
2 
1 

TAGLST 
L.FT\JRM 



77777 

:2 
,3 
4 

i 
IC 
I 1 
le.: 
I :;i 
14 
1 !:i 
It 
Ii 
ac 
21 
2c::. 
8:.-, 
24 
2t 
26 
2; 
3C 
3 i 

'l'-"'\J 1 IUI 1 V'.fU':-..:J""" ,-~J.'I"'· 

0 

,o 1'0'.;0000000'' coo 101 
0 2ono0oooooncocoo1 

·O 30 l"\Q~,o")ooo · oocoo I 
o 4C "'0 ,00000 ° onc"'O 1 
o 5c~ono1cco~cnc~o1 
C ~CAQ"\QJCCC'01Cno1 
o 70,onooooorc0cno1 
0 1oononoaoco~ooc001 
Q j}QAQ0Q0QQQrQn(0QJ 
0 755~5"7SuCor08Cnct 
o 7~c,0~1saao·c0c104 
c 756~s~1so~o~c0c00 4 

C 75C10~75Caorooc004 
,c 750 ! Ot.75CCO'' CJ')C,•04 
0 750t077SCC0"'00C"1Q4 
0 :'-1")(),0"00000··o,xno l 
o :(;_ 1 c·,ono~coo~o1c 101 
0 7 5 6 -::, 6 J.;. 5 7 7 ,:;: O ·• G ,"') C~ 0 ~ 
,o 756?61!4 l 75o···oocnor:: 
o 75~,6175c0o~oac004 
0 7~6~404175croocno~ 
o 754•5~62s11~coc~o~ 
0 7~0~077~caor00c~o4 
c 7r:::;a~o~1c;cao~oocno4 
o 7so,017~cco~o0cno 4 

o 7r:::;G?0?75000-ooc104 
c ;so,011scoo~ooc~o4 
0 7S010475CCOrOoGn04 
o ,2r:::;o"lo'!ooooc··onc,'")o 1 
o :2 60 "\Onoooco,·ooc r10 1 
o :::70"'0,.,ooooo,·00cro I 
0 400,0000000~000001 
0 410"'0100000~oocno] 
o 4~c~o~oooao·onc,c1 
0 41J~Q'J00CCO-ooc"IC] 
0 ·4 4C ·:O"OOCQO·~ OOC)O l 
c 45o~o~ooooo~ooc001 
0 4~000"100CCO,_Onc0c1 
o -'+70"'0"'loooco·o1c101 
o t,.,a~o~o0aco~a1c~o1 
C ;~1c~1C"1QIJ,J".:0''00C"ICI 
0 ;t 2C :..c "01CC0( 00C)C l 
0 1t10"!000)000,..00C10 I 
o ,o4o"lo~oooco-ooc001 
0 ,:,50"'01';00CC0·"01C•':O l 
u :_:f.,0"!0·1oooco~oncc""O 1 
O :: 70""0'"'00000 ~ 01C10 l 
o 6oc'""o~o0oco-00c001 
o e I o.io,.,ooooo,··o:1c"'c I 
0 ,6;:,0~0,.,0l)COOr·onc'"lO I 

o 6~0~0,.,00000~0,c"'Ol 
0 ,64U"lG"00CCO-uOC')O l 
0 ,6c;;;0-"0·100000r Of1C00 I 

·O ,660·"'0101000 ·· ooc no 1 
·0 670h0"'00000:""00C101 
·C 70o~o~oncr)c$00cno 1 
o 71 o.:.,0~00oco: onc,io 1 
o 7 20--:,onooccc ~ ooc ,o 1 
o 7501c~,soco~oocno4 
o 75644?75000~00c1ob 
o 750~0~1sooo~onc00 4 

"f',,,r JI 1 u•.J I co<::• 



..., , _, ·"\ , , , -v1.,,.JU'· V\JV .1v I 



• ....... '"",.,·'V';V .IV'-.J-...J r,.1,.l,•t-,: 

77777 ,o 1310-:,0,..,oooooroncoo I 

·o J~400otooooo,"'o:1o')O 1 
.2 10 ;2 t J,(!"'QOCCO··oncr.o I 
,3 C 1J'.')C"O:lCCO:~coc --io l 
·~ c 4cAc~c~ccc·cJc~c1 
~ c ~c~c~c0cco·o1c~c1 

c ~c~cAcQcoc·c~c,c1 
o 10~c~caoco·ooc~c1 
,c 1oo~c~ccooc~c,c~c1 
c 11,C'.'\)~ooooo~c:.'.cno 1 
·C ·,i::;5"'.:i'''7SJ:c·c:-:c:c'~ 
·u 7~01c~7~onc·c,cAc~ 
u 7~6~s,1~:c0·c~c~c~ 
c 15c10~7s0oc·ccc~o4 
c ·:sc 1 C"- 7.:scr-:·c"c,::.:c ~,e,.1.;. 
i...; 7r.:;1,,,;C775C.:o~:<~C'"C4 

·c. '.C~~.,,~c~u 1J.:.:..: -~~ --~.~··.c, 
~ 7.;~·~:~·c,:J1~-L "C.'"'C""';c, 
C 756:6~5 7 1Sc~c·c•cc 
·C 7~6:~64411,so·c-::c"'Cc:; 
u 75~~6'7~0cG·~~cAcL 
~ 756~~~41;~:-0:c~c~ 
\.I 7-:::,.;.:;-:=6~577·:1,,,'.'C~',.:)e:, 
c 7~~~~ 7 7~cca~~~c~cL 

'U ,r::;u·}c;-,;i:;0cun1,.i:')C iGLl. 
,u 7i::;o?O, 7soou··uoc004 

,o 7e:;o ~0?75cco'~coc,'\ot:. 
,o '7 c:;o ~c? 75or;o,· C:')c,ob. 
,o 750-~0 1~ 1scoo·~ooc,-,04 
0 :~r::;o ]O'iQi')QQC"' OQCl10 I 
0 ;32C':01"\QOOOOr-OQC'10 I 

10 i37Q,,Q!"')Q0000r-O':lC101 
1C ·400""\0'iQOQOOr-QOCOO l 
o ·4 t o"'o, ... 01coo,Aol')c1c, 

,Q ·480~01"\Q')Q00''C'.l0·10 I 
10 .4 30":0rooooor·0ric )Q ! 
,o ·440 .;o~ooooor coc '101 
·O .4c:;o ,o,.,ooooonoocr101 
,o ·4~0"1Q!"'Q0QOO'":OOC·10 ! 
,o ·470"1Q~00COO~c0c101 
·0 ;~00"'0"00000'"'C'lC"'0 I 
,o ;~ 10""0·"'00QOO"C,JC"10 I 
,o ;5~0;.o,.'0 11000,-·c,c,,o I 
0 ;510Ao,-:oaooor c0c 10 I 
,c ;040~0')00000'· onc001 
•C ,:::50"0'iQOOCO''C')C101 
0 ;:,6C"'01"00QOO·~C,")C10 l 
G ,:;70"'10 .... 00C00·'00C00 l 
o ,eoo,00ooooo~ooc001 
c ,e 10"01"\00ooo.-onc '101 
0 ,6~0~0nOOOOO'"OriC 10 I 

0 ,6':tG"'.:0"'00C00~0'1C,'101 
1C ,640:,ono0000,·cr1e10 I 
o ,65C,""!Onooooo!"'o 1)C ,a 1 
,o ,660100ooccol',01c:Jo 1 
,o ,67C10000QOOrQrJOj0 I 
·O 70C"0 1"'0·10CO, 01C iO I 
1C '71 O~OliOOOC0'"0'1C"0 I 
1C 7-:,0":0"'0i1CC0''01G!')O l 
o 7so~o~1saoo~o1010~ 
·C '756 :,. lj.-:, 75000,. 0•1c JQll 
,c 7i:;o,oc:7sooo,~ooc0ci;. 

iutJ ,coc:;, 
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211 DEC PRINT



.. • 

Purpose: 

Storage: 

ROUTINE 211 - DECPRN 

To convert floating point or integer machine numbers to 
decimal (fixed point to integer, respectively), set up 
the print matrix in a columnar format specified by the 
user, print, and c 1 ear the print ma tr ix. 

156 8 words. 

Supporting Routines: S- or M-SPIREL. 

Registers Used: B3, T7, Sense Light 14 and 15. 

Sense Light Options: 

S 114 OFF Clear print matrix, convert numbers and print 
with PRN order, clear print matrix. 

ON Do not clear print matrix upon entrance, set 
upone line of data, do not print, exit. 

S 115 ON Restore page upon entrance. 

Columnar Format Control: Three triads of information are required 
for each column: 

Two triads giving the number (in octal) of printer positions 
to space the right-most-integer position (r.m.i.p.) of 
the column relative to the r.m.i.p. of the previous 
column to the left. For column 1, the r.m.i.p. of the 
previous column is taken to be printer position one. 

One triad giving the number of decimal places, with. 
rounding, to be printed (0,1, ••• ,7). 

This information is to be stored, six columns to a word 
in the body of the user's program, immediately following 
the transfer to *211. The last word of this information 
must be all zeroes. 

Thus, the CALLING SEQUENCE is: 

SB3 no. of columns specified by format 
CLA codeword of vector to be dumped, u~T7 
TSR *211 
(FORMAT) 

If the data to be dumped is not a vector, enter with bits 
1-15 of T7 equal to the number of pieces to be dumped 
and bits 40-54 of T7 equal to the first word address - 1 
of the data. 



•'•" 

Routine 211 (continued) 2 

B3 

Notes: 

Author: 

Thus, to restore the page and print vector ,'<'232 with 
columns, 1 decimal place, 10 spaces between columns, 
beginning 20 spaces to the right of position one, the 
calling sequence will be: 

SB3 7 
CLA 2 32, U->T7 
SLN 00001 
TSR *2 11 
OCT 201 101 101 101 101 101 
OCT 10 1 000 000 000 000 000 
OCT 000 000 000 000 000 000 

[ Control returns here] 

To set up, but not print the first 10 words of this vector 
only, with t~same format: 

SB3 12 
LUL d39 
BAU 2 32, U-+T7 
SLN 00002 
TSR ')'(2 11 
OCT 201 101 101 101 101 101 
OCT 101 101 101 101 000 000 
OCT z 

Floating point numbers will always be printed with a decimal 
point (even if the format specifies zero decimal places), 
unless sense light 13 is locked on. 

The numerical conversion portion of DECPRN was written by 
Dr. J.E. Kilpatrick. 

Peter A. 
July 20, 

Freeman 
1962 



'Tr··u ._, S.,"'P ""• .. T.,,,,, 

2 j' I 10RG 2 
'REM OtCPRN :3 .,_z ·r~A aiil 1'36,U~R 4 

z .sTO SAVwO,R•z r:; 
8~U+2 7?7?0,R•B2 A 

t10R~ CLA pF:+132,82+1 ., 
Ii=' INUL. I TRA a.JUMP , ., 
T~A a MORE: 1 1 

JUMJ::> 82 R"A ENOO,B6+t 12 
T7 R"A OATA l '3 
T7 LUR ad39,-U•T.5 14 

I OV at?,3,,u•B2 1 Iii 
T.5 R"A ENOTST 1 ,. 
R I~ I ZER ISKP aZ . 1? 

Al1'2 a 1 21'.) 
a2 S"rO ROW :2i 
z Ii=' I SLr: ) SK" a 1,,u•B I .2? 

PAG aZ 23 
CLA I 1,6,'R•Z 24 
·RPA SETRM,R•BS :2!5 
SUB a 1 26 
·RPA ZSTOl :2? 
R0 A zsra2 31i 

UI ?'~ I SLF' I SKP a2,U•B2 ,3 t 
T~A aNOCLR :3:::, 

z :S9'+,E~M a?oo,1•83 :33 
ZSTOI :STO B2+Z,B4•t :34 

83 TRA aCC+l :3r::: 
ST.ART CLA aso :3,. 

R0 A CLEAR :37 
NOC LR CLA .sAvwo ·4(') 

Il:'(NUL,)TRA aCC""i,CC+J '+' CLA PF·+B2•J 1B?.+ I '+? 
IP' INUL I TRA aFINISH,,u .. R '+~ z Lt..S a6 · 44 
AOD a'3.5,iU•85 4r::; 

z LLS a'3, U•B3 '+A 
R :sro ,SAVWO,S I·+ l '+7 

ENO'!,ST Bl rr(NEG)SKP a<zt .5,., 
TRA aF lNI St,,! ,5 t 

ea LT'+ 111DATA,U•B!f. ,5?. 
T,4 :SLF' a t4+,1U•R .s, 

Ii=' I PSN I TFU aPos I ~JT .54 
IT41 tJ:" ( ZER) TRA aPOSINT,U•T4 ·5~ 

SLN a 1,0 ,56 
Pas liNT z LL.S a" ;57 

I~ ( NZr )'T'RA aNONZER 61i 
:Sl.,N a4 ·61 
·rqA a ZERO ,6? 

NONZER LT7 HALF' ,6~ 
r;sr a3 IF' C ZEQ l'TRA a SK l'P ,64 

T7 F'"1P ·rE..Nr,H, U•T7 ,6~ 
·rRA a!Est,a3 .... t ,6,C, 

SKIP :S~3 al:14 ,67 
T7 F•o ... T41U•R ](') 

z LLS 46 71 
LUL ai, u•Blf. 7? 
:sue a,400 7; 
IF'IPO$)TR" aLEA'P 74 

z Ll..S a84+l•U•T4 ]flt.. 
L'<R a7,R•T5 7~ 
T'<A a ZERO '77 

L.EA~ 841- ~UL a6,U•B4t 100 ... a,. ~UR a6,;U•B4f. 10 I 



... ·'-""'' ~-"'T-1 fff'V - I....,. IVC:. 

Z~RO 1.ZI .t..:T5 'R#!U<IIR to, 
z C~R a85+l,R•T7 104 

:$1'0 'T6 1,015 
STIOL·F T.'+ xov a l'.2.elU•T'+ 10~ 

LRL a 1., R•B'+ 107 
T,6 :QRU• •SETPM, B.tt+ l t J l"l 
T7 ORu• •SETPM t 1 I 

LDR 'T7 112 
T.6 LLS at ,·U•T6 11 ". 
t4 II=' ( Nze:) TRA aSTOI..P1~•T7 114 

Ir:'( SL"J )Sl<P a l·O 11~ 
T~A aNONEG t l ~ 
S9'+ a42 t I? 

T.6 QRU• •SETPM1B'+•l 12n. 
T7 ORU• 111SE'rPM 12, 

N,:tNEG If=° I SLF' )'SKP 44 12? 
TRA aNOCLR 12~ 

1.ZI S':3 '+ a,4,61IU•R 124 
l CRR aij5+21U•T6 12c:: 

o~u. •SETPM,Bi++l !2~ 
R ·O~u• •SETPM,R•T7 1.2? 

A3AI1N B3 IF' ( ZER )'TRA aNOCLR 1.30 
T,5 MPY a t·2,J~•TS t.31 

LUL a 1, U•f.\.tt 13? 
T,6 Lr,R T7,B3•1 13'= 

LqS al,U•T6 !34 
QRU• •SETPM,B.tt+l 13~ 

R ORU• 111SETPM1R•T7 t'.3~ 
TRA aAGAlN 131 

FtlN J;SH e2 Is:' I SLJ:') SKP a2,U•T7 l'+r) 
TRA aLEAVE t '+ ' I Z I ·PRN • I J 61 U•82 1'+~ 

CLEAR z S~'+,E~M al z ,,·u.as 1-'+'.3 
Z~TQ2 STO BB•Z, 8'+ ... I 1 '+4 

-111 ADD• ROW 11+e:-
SLF a t '+ t '+~ 
JJ:'(PN711'R• a START t '+7 

LEAVE Sl,.F a77?77 ! Sri 
SLN a*B6•t,B6•1 1·51 
T~.\ a•t:37 15? 

E!\IOD T~A aPF+Z t53 
H~LF oe:c o,;s !,5~ 
TEJNT1H DEC ·O• I 1 sc:. 
S~TPM OCT 2000000 156 
O~TA OCT 200000 15"7 
R'1W OCT z 1,6f'l 
S(VWD OCT z 1·61 

£~0 t,6? 
163 



f i ,. ¥ --'"I,"°~ l'I l . ._ l I . .,.,,v,,o.,. 'lilt,.., 

:301 SA\IWO 0 156 0 l 6 70000000,JOOOoO 0 
l302 MORE 0 ·4 0 70000000-)000oO 0 
:303 "1UMP 0 '7 0 120000000:.,00000 ·O 
:304 END) 0 ISO 0 lS30000000JC0000 0 
:305 D"T.\ 0 15~ 0 1630000000JOOOo0 ·O 
:306 E~DtST 0 'f.5 0 soooooooo:,00000 0 
:307 ROw 0 155 0 l650000000J000oO 0 
;31,0 SE:TPM 0 P33 0 16lOOOOOOOJOoooo 0 
:3 1 I .ZSTO l 0 11 0 ·140000000jOOOo0 0 
:3t2 ZST'12 0 l 4 I 0 1440000000:)000oO 0 
:31:3 NCCL:R 0 ~5 0 400000000J00000 0 
:314 STA~T 0 ~3 0 ,60000000·JOOOQ0 0 
:3US Cl,.EA:R c 1410 0 1430000000000000 0 
::; 1,6 Ft N !,SM 0 1~5 0 1400000000JC0000 0 
:317 POSTINT c 54 0 '570000000J00000 0 
:320 ,NQNZE~ 0 ~o 0 630000001) :>00000 0 
:3?. 1 ZF.RO 0 100 0 I030000000JOOOo0 0 
:3~2 H1'LF 0 I~ I 0 1'550000000,00000 ·0 
!3a3 TEST 0 ~1 0 ~40000000'.;0QOQO 0 
t:324 SKIP 0 "-'+ 0 670000000JOOOQ0 ·O 
:325 TENTH 0 p;2 0 l~?OOOOOOOJOOOoO 0 
1306 L~AP 0 1,5 0 11'.)0000QOOOJOOOoO 0 
:327 STOL'P 0 tn3 0 l060000000J00000 0 
:330 f\iONEG 0 117 " 1~20000000,:,00000 0 " :331 A~A l!N 0 1?5 0 1 ;OOOOOOOO·JOOOoO 0 
:332 L~AVE 0 145 0 1sooooooo0Jooooo 0 

OECP.RN 
4 l 1001000024~0000t36 
5 2 200011,0400 l oc 153 SAVWO 
,6 3 12010292000011110 
7 Ml1RE'. 4 121,0022020400000 

1,0 5 101·04000400 l 0000 t JUMP 
1 1 6 10100000400177774 Mo RE 
1:2 JUM" 7 4?.2 t 60l'l?6000100 J 40 ENDO 
1:3 10 72t6010000010C143 OA!A 
14 1 I 7 '+50 1·00540000004 7 
15 !2 ll3300~2401000000 
J,6 j3 52t60l00000l00031 ENDTST 
1'7 t '+ eoao t,000400000000 
ao is 141'0020040000000 I 
:21 :"6 422000100400100136 RwW 
22 17 ?.070'+l"0000000I 
23 ;;,o 16 l·07,oo0400000000 
24 ?. J 121'700 J1000000C I 16 
'2,5 ?2 1'2160165000 I 00 t 30 SETPM 
'2,6 ?3 11010000400000001 
27 ~4 l 2t601·00000 I 00004 zsro1 
30 ?,5 ':2 t 60 1•00000 l oc 1 l '.3 zs!q2 
31 ?6 21oaoio,2400000002 
·~2 ?1 10100000400100005 NQC:L,;R 
33 ~o '+0024}3400000200 
34 .ZSTO l 31 1·2000 164400400000 
:35 ~2 410100000400100001 
36 STAqT 33 121100004000~0050 
37 ?4 1·2t60100000 J r,0 t 03 CLE~R 
'+O .NOCl,.R 35 12110000000100120 SAVWO 
41 ?6 10 t,0'+>0~0400 l ?7776 
4'2 37 l:2110022020417176 
4:3 40 !Ot040024001o0074 Ft NISH 
4.tt ll. I '+5062004000~000~ 
45 k2 110000,54040~0000 
"'-6 i,;;3 450~2~34000~0003 
47 44 22000121•001~oi1t SAVWD 
50 ENOTST 45 4 t 025 t,ooo400or,oooo 



..... ""'-' •v1v-vvw~vv1uvvw~ r ' ... • ...,..,..., 

52 47 1t350'+40~'+0'+0t6Ct04 DATA 
53 ,o 4'+~00'+024000oOOt4 

:s1+ 11:;1 to110000400160002 PoSI'NT 
55 c:::2 2~010100'+4001?0001 PQSfNT 
56 C:,3 l1t200000400000010 
57 POST NT ~'+ 45062004000~0006 
60 ~5 101osooo4001Aooo2 NoNZER 
61 c:;6 t4200000400oAooo4 
62 rt57 10100000400t6002n Ze:~O 
63 NON1.ER t.;0 !5047000000160070 HALF" 
64 TSST ~I 4:30 l·O l,Q00400110002 SKIP 
65 ~·2 1t060007000Ji0067 T,::NfH 

~ -
·66 ~3 l0t00053400117774 TEST 
67 Si< I'' 64 t1+0003004oaaooooo 
-,,o (,,5 7J04CI020000AOC04 
71 66 '+5062004000~0006 
72 "r..7 14502044400060003 
73 ,a 110100004000ry0400 
74 71 10 I 110004001,1000'.3 l..EA~ 
75 72 1+so620'+'+0~or;ooo1 
"1,6 73 1.450011;54000;000, 
·77 7'+ !,Q 1,00000400 I 10003 ZERO 

l·OO LEA? 75 '+4450204'+4000ryOC06 
l O 1 76 544501·04'+4000~0006 
102 17 45001;0440?0?7776 
103 ZF.:RC t no 2~504S0020000A0002 
104 1 A I 4'5Q55f740'4tCoOOOI 
105 11"12 1'2000100400060006 
1106 ;S'!'OLP 11"13 '+13300044000600J2 
107 1 A4 145002544000~0001 
l l·O 1 "'5 ~50011240401~0045 $£TPM 
1 1 I 116 7500110004016004'+ SE!PM 
l 1:2 107 15040000000060007 
1 t:3 1!0 ~'+S0620640006000I 
1 14 1 ! I 40t050f7400li7770 SrOL;P 
115 t t 2 102030004000oOOl0 
116 l !.3 t O t·00000"-001 r,0003 NoNE:G 
I 1 7 1 , '+ l'+0004004000600'+2 
1·20 1!:5 ~5001J24040lA0035 SET PM 
1'21 1, 6 7S001J00040t~0034 Se:!PM 
1'22 NONEG 1 i'7 1,02010004000iOOO'+ 
123 1?0 101000004001,1113 NoCLR 
124 l ;; 1 2~40004024000~0046 
125 122 '+S0550640'+0i0002 
1'26 1?3 t 5001 124n't0 I -i0027 SET PM 
1'27 1 ::,'+ ~5001 I l'70'+0 l ~0026 S£TPM 
t:30 AGAIN l t.'5 410J0~00040Cli7706 NoCCR 
131 1 ?6 9 t 0200 t,54000n00 I?. 
t:32 1?7 l'+S02C'+44000~0001 
1:33 1-:)0 ~so1+0o63nooo~ooo, 
1)3'+ 1'~ I l '+'50 t:50640006000 I 
t:35 1~2 1·500 1 1'2'+040 I ".10020 Se:TPM 
t:36 1~3 2soo11r10,01~0011 $£TPM 
1:37 1·~4 l,O I 00000400 l ?776 7 AGAl!N 
140 F J1N t SH 1 '.:\5 1+aoao1.oc7400000002 
1 4 1 1~6 to 1,00000"00 1110006 l,..E;AVE 
14'2 t:~7 :2()6 t 1 l.O'f.20'+00r,O t 16 
t 4'>3 .CL.EAR 140 '+002'+45'+000c,0000 
144t .ZST02 14 I 1200016'+4004~0000 
145 142 3c10001000001coo12 RoW 
11(.6 143 l'+200'+Q04000~001'+ 
147 14'+ l·05J50004001776615 srAFn 
150 LEAVE 145 1'+200'+00400077777 
1 S l 1 J.t.6 1'+2000664500i7776 
152 11.17 101000004'+00~0137 



.. '·'"'"" .......... ---....,,- ...... - ..... ,.,..., ..... -.... 

155 HALF' 15 I 7?2000000000000000 
J:57 TENTH l !::2 7703l-631•63J,631• 
J,61 :SE'TPM l '53 . ·2060000 
163 OA'T~ 1"54 21'0000 
Hss .Rr:Jw 1 "5 0 
167 SAVWO l C:6 0 



230 FX PRINT



~ ).~~ r: x It t NI _, 

do ut PM{;; !tl) rrd f h~nd . 

,7ur:~;~~~Jpti:iL 
(/33)~ ~ ~,vkj1· 

!llA/tv1dl!//J /3 3 
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-
EXACT INTEGER CONVERSION *231 

INPUT 

F 1 o a ting point number in "'!-4 \ 1 

OUTPUT 
7\1 

('r-4.) set up in the Spirel print matrix, *116, as follows: 

u EXPONENT 

06 to 37 
01 to 05 

00 
40 to 77 
(-37 to -0) 

RESULT 

Exact decimal equivalent 
Integral part, converted 
exactly 

o. 
Hangs up on a Class 5 with 
U all one~. Reset and start 
from 3 {Auxiliary) to exit 
with nothing set up. 

A decimal point is placed in print position 93 with up to 
75 digits and a minus sign, when appropriate, immediately 
to the left. Print positions 1-6 and 94-108 are not affected. 

Note that any floating point number with exponent ~06 
represents an even integer. Numbers with exponents in 
the range 77-06 (not necessarily integers) may be converted 
exactly with FIXPRN, *230, which allows quite flexible 
format con tro 1. 

REGISTERS, LIGHTS USED 

T7. Sense light 15 and indicator light 4 (MOV) are turned 
off. SAVE and UNSAVE are used to restore the other fast 
registers. 

LENGTH 

RUNNING TIME 

An approximate upper bound is 

_J__ ~ X(number of digits in result) sec. 
JS-0 

E. E. Sibert 
June, 1963 



211 
E~Jf\lT 
CJNVhT 

Cl.;RC 
Ci..:R I 

Jl.JOOI--

f''ll • .,LL 
s,1LCOF-

?T'WD 
11\s< 
JA.:R8(:iE 
A I 
cl 

-.z 
T7 

1171 

R 
z 
z 

T7 
l 

R 

z 

l.l I 
z 
z 
T4 

8 J 
T4 
z 
T,4 
s 
PF 

T,t 
T7 
T, (; 

T6 
T7 

O'<G 
T'<A 
IJ:'( PO'i )TRA. 
SU~ 
SLF 
3q5 

ri=-1 '~f\i" )SK.':, 
50\40 
DIV 
LRL 
t3EU 
D'1L 
STJ 
ST,J 
ILF 
cu~ 
O'<U• 
L~~+7· 
CLA 
R0 A 
892,E M 
src 
sr=i l 
L0~ 
Div 
src 
IF ( PO'' l TR A. 
LUt,; 
STJ 
ORu 
ST,:J 
Ii='( 7E !SK::, 
TRA 
ORu-. 
Q!'<L. .... 
Lf"l.~ 
LL3 
I J:' ( NU 1 ) TR 6, 

Jf?A 
Ir::- I :;L l SK,:, 

ORu ... 
QR>J .. 
T1°<A 
SLF 
OCT 
OCT 
OCT 
sss 
3S3 
END 

* 136, LL ... ~ 
CHE.Cr<S,R .. z. 
aOOOC 1, Cc+ 1 
aOOOC! 
c.¥J \6,U ... T7 
at~ 
a.4C 
aLEAVF,I .. cc 
as, U•A'+ 
a3,~•P2 
az,u .. Q 

a:--34+d2 
dc~4+A I 
af34+A! ... t 
004000 
PHiD 
R5+47 
MASK,U•T6 
aC 1 ... 1 
CLR! 
a6,U•8 ! 
8 I+ I C I• I l , t::l ::,- I 
arlJ.i ,'l. •T 4 
B !+Al 
a12,i,•T4 
a1+cr,s1.;;;t 
01.~COP 
al,U•P3 
T4,U•PF 
pF+c 1, u•r,:.1. 
p::: +Al 
a.34 
I\LOOP,PF+t 
B5+83 
55+'33+1 
T? 
al1LJ•T6 
SIGN1R,.T7 
CLRC 
aOOOC! 
Li::AVE 
ac:;+4:2 
85+4,_:, 
•137 
aCOOC I, u .. ,:c 
000000000101100~00 
000ocrooo1c120c000 
c 
6 
6 



- "' ., ' ... - . 
:2au EX I. 'LT 0 l 0 ... __ -·· --~QC_Qoooooooooo 0 
:221 CONvRT 0 ·2 0 3000QOOOQ0Q000 0 
!222 :CHEr;Kc::; 0 4 0 50000000:,00000 0 
'.283 LE'AvE 0 ,;4 0 550C00000000001') 0 
:224 A! c ', 1 0 ',60000000000000 0 
'.22b PTV'I"' 0 ~6 0 1:ioncooooooouooa 0 
'226 MA;:;,. c -~7 ".) li20C00000JC000'1 0 
:227 t.1 0 57 0 750000001'):JOOOOO 0 
:23(i Cl.R 1· 0 ~6 0 ?.70Q00000,JOQ000 0 
:231 CLRr: 0 '.'.:5 I') ?.6ocoooonoooooo 0 
,,..,"::i,,.. 
. C: a C:. DLO"!P 0 ~o () ~l!'IO'JOOOOJC'OJOn 0 
:23:; T"IL.ii~L 0 ~5 0 '3 6 ('IC 00 00 0,JC'Q-JOO 0 
'.234 I\UJ"'!P 0 ?6 0 ~10cooooii000000 0 
:23b SIG'·' 0 !:iO 0 cs1oooooonoooooo 0 
:236 G A.f<c:lGC:: 0 ~o 0 li4000QnoiJC'OOOO 0 

'2 t:>d \IT 110100002440000136 1 
3 C":NVRT 2 70 I 1 l·C h,;4001 J0()0 I ·3 CHECKS 
4 3 142000204Q001C10! 0 
5 C.JE'°'.KS 4 !4200'+00400000~01 1 
6 i::;; 2 1 400050744000011~ 0 .., 
7 6 \4~0260040000000~ 0 

IC 7 ~0655C004000101'+0 0 
1 1 :0 50l4C7'0LtQ01JC')41 2 1,..EA '/E 
12 ~ I I 030044 4Q00·1000~ 0 
1:3 12 145002524Q001010~ 0 
I '+ ,= .., 721000024000')0000 0 
15 14 4-401,QQ()4Q'.'4')Q100 0 
16 15 120001004021000'+3 2 A 1 
17 '6 ~200010040?1100~1 2 Al 
20 '7 1~200=004Q0014100 0 
21 ~a 1217CGOCG001J013~ 2 PTWD -
22 ,50011000040001'+7 ".l l ~ v 

23 ".:'2 5047CQ6000t10134 2 MASr< 
24 -:-3 l2170C0040nti00'+2 2 Cl 
i;~ '~'4 12160IOU00011C101 2 CL!-<! 1 
26 CL. R'"" 

...... ,,. 21400?21+140001000~ I ... ..., 
27 C1~R i -,6 20001624002100on I 
30 ;7 1+00010'+40~0,cion 0 
31 0L0r'1P "'-'0 450~0C000Q031C1~0 3 A 1 
32 .., 1 I i0300J44000001i2 0 
33 ''.·2 l200016i400300134 2 cl 
34 ~3 4, o 1 1 ,,cou4oo 17 7771 2 OL.OOP 
35 "'.' '+ ~4502c~J40001ono1 0 
3o T\IULL ~,5 2000147400010004 I 
37 NL Or:,p ':6 ,~5001 1004020 l )0·130 3 cl 
i+O -7 12000100420110121 2 Al 
41 {· c 4 'O~O 1,C0040~Q·'.)C".l0i"1 0 
'+:2 u 1 1 010002740~177773 2 \JLOUP 
43 .', .... ., 

···c:. s50011ocno~o101on 0 
'lo'+ /: .. 3 1 soo1100005ooc101 0 
45 .!,. It ,50400000QOOOC007 0 
4.6 lj,5 1450~206400000101 0 
47 '6 ~Ol04Ct74001JC101 2 s l {',;\J 

50 h] 10100000400177754 2 CLRC 
5 t s ! (jl\1 i=c '02030004Q0010101 l 
52 '.". l !Ot00000400t0000? 2 LEAVE 
53 "'2 \500 I 1oono4000,'+2 0 
54 ~-3 7 500110000-00004~ 0 
55 L'=:AVE c: '+ iOtOOCOJ440oiot37 1 
56 r:c; :i 4,'+200'+~04QOOJ010! 0 
60 rtw1 '".6 1101on 1 
6.2 MAS'<' r:.:7 210100 l 
64 G1tR~Gf: '0 ("\ I 
66 .A·i" 

" 1 
tj 1 



~ 
•,j \J 

70 J~:3 (') ,o 
7t t:'+ 0 0 
72 t-~ 0 0 .~ .., 
73 '·6 ,:") 0 
75 c, t,7 a 1 
76 '7Q !') 0 
77 : I (') J 

100 '"'2 (') 0 
1 O I ?3 0 0 
102 74 0 0 



BINOM COEFFS



/.3ifi.!tti1 (!v11tr£1x) N) ~u:Z., /nt~4/ ft,~~ 
.!l;u~ f A/ ,r I It: WI ft ,{1/tf //(I)( ._ ldc,/;_ /u~i'-
1lll.f /{/~vlJhd ~ ,:, 77778' . /vi/) !K/ .X {;h,r_,,/efl<./KA 

'j~Ji.f71U,,/ll ~' 1 .• 
1tt.~d:i 14't£.d ·ltLd 

I I 

M/IT/!/; ~ "(:) f• o:.z.,;_ N J O ~ K-:_ r 
-, K /I 

7tJ!zd: Paid; ·~ 

{;): { ;_-; )t t;') MJ!uu {;'} I 1 (~);I . 

V 17:: FA-LSE 
I 
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HIS TO (*22 5) 

_!:~RPOSE: To compute a histogram from any linear array of numbers, 
not necessarily ordered. 

INPUT: The numbers may be in the form of any floating point 
Spirel vector. 

OUTPUT: The histogram is stored in *B3, Bl modified. 

CALLING SEQUENCE: Bl is set to the codeword address of the vector, 
B2 is set to the number of points in the histogram, 

PARAMETERS: 

and B3 is set to the desired codeword address of the 
storage vector. 

The panel width is equal to the range of the numbers 
in*Bl divided by B2. 

REGISTERS USED: Bl,2,3,4,5,PF,T4,5,6,7 are used but are saved by 
*136 and *137. 

LENGTH: 47 octal. 

Gary Sitton 
March 1964 



aas 

SCAN 

H r:sT,L 

CJDEhD 
TW0'+7 
E~POb 

z 
""!L 

PF 

-T5 

T4 
B5 

PF 

ORG 
REM 
Rl:i"'\ 
R1::i'1 
Rl::i'1 
8~1,,,+2 
T!<A 
LO~ 
1..L~ 
SLN 
LLS 
LUR 
A'3 1 
L 1)R 
L.f(S 
dAL.i 
TS~ 
LTlt 
LT5 
LT6 
Ji="IPQS)SKP 
L. T '+ 
Ii='(NEG)SKP 
LT5 
Ji:'(PNZ)TRA. 
FS8 
C0 L 
F"'lP 
FJV 
F·-,p 
CLA 
L.Tc 
I.. T '+ 
F AO 
FMP 
FAiJ+40 
FAD• 
J!=(Pt...,Z)TRA 
T~A 
SLF 
SLN 
o:r 
OCT 
OCT 
END 

COMP~TE HISTOGRAM Qi:- *Bl' 
Sd2 ~ ~UM9E~ 0F POI~TS, 
S~3 : CIJDE~ORIJ. ADDR;:.:ss 
QF HISTJG~A~ VECTOR,.,, 
SL,B6+1 
* 136, u-~ 
81,R•Bl 
a c:J I 5, U•'34 
a2, U•85 
dd151U•PF 
a3,u•Pr 
aPF-1 
CJDEwD 
aot5 
ac3,1u•T7 
*126 
EH+8'+ 
B !-+94, 84· t 
Bl+B't,84 ... 1 
p; 
T6 
T6 
j', 

a SCAN 
T5,U•T7 
al 
p-i047 
T7 
di, 999999g9991u•T7 
B3,U•B3 
i::.XPQ6183+! 
a 1, O 
bl+f3~ 
Tl 
T61U•B2 
B3+82,85at 
ai.,JISTO 
'* !:37 
a2186-1 
d"'861 U•CC 
022000000000000000 
06200000QOOOOOoOOO 
Q6Q00000000000oOOO 

,:., 

3 
4 
~ 
6 
7 

I r, 
l t 
l? 
l '1 
14 
is 
ls 
l 7 

.20 
21 
22 
2~ 
.24 
:2c-; 
2S 
27 
,3;') 

31 
:3;? 
3~ 
34 
.35 
.3~ 
.37 
'+ f") 
'+ I 
4;?. 
43 
44 
'+5 
'+" 
'+7 
,5(') 

·5 I 
5",? 
.5~ 
54 
.55 
5~ 
,57 



' - ....,. ~· ... ... -...., :, .... _,....., .. -ff_...,, 
. ' 

1301 CODEwr:> 0 45 0 s?ooooooooooooo 0 
13Qc:: SCAN 0 17 0 i+coooooooooooOo 0 
:30~ TW047 0 46 0 7tooaooonoooooo 0 
;3Q4 ., 0 50 0 150000000000000 0 
1305 E.XP06 0 47 0 730cOOOOOJ00090 0 
:306 " 0 1:5 I 0 160000000000000 0 
:307 HIS TO c ,5 0 :560r,OOOOOOOOOV0 0 

COMAL;TE H l.S TOGf< AM OF •Bl, 
SB2 :;:: NUMBER r:'IF P'l I NTS, 
S~3 .: CODEWORD AD1'RESS 
OF HlSTOGRAM V~CP1R, , , , 

22 1 00 :'.?O 1 O? 26 0000 77770 
83 '2 10 01001 02 4400 oo 1,36 
24 3 O I S04Q1 51 0002 00000 
ab 4 01 45C6? 44 '+000 00017 
Zt:> 5 O I 420Q) 1+5 '+000 00'.'.)G2 
2/ 6 O I '+51"l6~ '+ 7 4000 00017 
30 7 '+ 7 450t) 47 40CO 00001 
31 1•0 O l 41 (')QI 00 4200 77776 
3c:: 1 l 42 5046 j 00 0001 00033 CODE WO 
33 1'2 01 45015 00 4000 00017 
34 1·3 c~ 20 I 0'1 07 4010 00000 
3b l 4 O I 40CQ') 00 4400 oo t.26 
36 15 01 504i+J 00 0022 00000 
3'/ 16 01 S045) 6lt OC2? ooaoo 
'+O :SCAN 17 01 ':!046) 64 0022 00000 
4 j 20 04 r":21 l J 00 coco 00006 
~;; -:: l 01 '5044) 00 cooo 00006 
4;:; ?2 05 t'.:2~ 1 J 00 0000 00006 
4-'+ ?3 Ot 50~5') 00 ,QQOO 00006 
'+o 24 '+4 !):>IS) 00 i.tOOt 77771 SCM-.J 
'+6 ,:::,,-

-~ 04 tO~QJ 07 0000 00005 
47 ?6 -:::, ~- 50 l O 1 00 4-000 00000 
50 -:,_7 Ct 1·06Q) 00 0001 ooo 16 TWOi+7 
Si ';Q CI 1070) 00 0000 00')07 
S, ~l O I i06Q) 07 0001 00016 0 
93 ~2 Ct 2170) 43 0010 00000 
54 ":)3 01 ~046 J 23 0001 oon13 EXPQ6 
5~ 14, 01 '5044·') 00 OOC! 00011+ 0 
5b 1-iISTu ~s 1 t; l040) oo 00'+2 00000 
57 16 01 ]06Q) 00 0000 0GOC7 
60 17 O I 1·044) 42 0000 00006 
6 i 40 04 t,(i40 I 65 0014 00000 
62 41 45 00151 00 4001 7777'2 HIS TO 
63 4:2 01 01r.0 1J 00 '+400 oo 1,37 
64 43 O I ~c:00 1+ 66 '1-000 00002 
6:; 44 '+ 7 l+C::CO 1 40 '+500 00000 
67 CODE~D 45 02 20001 00 0000 00:)00 
7 l -TW047 46 06 200Q) 00 0000 acooa 
7.3 EXP06 47 06 r:000'.J 00 0000 00000 
7,5 !::iQ O I 00177 77 7777 7771 t 
7,f;; r:; l O I 00101 00 0000 OCJCO 



226 SORT



Sort (*2 2 6) 

PURPOSE: To sort and numerically order any linear array of numbers. 

INPUT: The numbers may be in the form of any M-Spirel vector. 

OUTPUT: The sorted array is stored in the place of the vector that 
was sorted. (Smallest first). 

CALLING SEQUENCE: Bl is set to the codeword address of the vector 
to be sorted, and then *226 is executed. 

RESTRICTIONS: *Bl must contain no tag 1 words at all. 

RUNNING TIME: The running time is approximately equal to N2 X 10- 4 

seconds, where N is the number of elements in *Bl. 

REGISTERS USED: Bl,2, 3, 4, 5, 6, PF, T4, 5, 6, 7, and X. All are saved 
except T7 and X. *136 and *137 are the only supporting 
subroutines. 

LENGTH: 6Li- words octal. 

Gary Sitton 
February 196Li 



'9/ )10/64 '9, '+S PAG: 
t 

2a6 QRG 2 
REM SORT •Bl ~ND STORE IN •B!,_ 3 

-.z TRA • l:361U•R 4 
z BALi+2 x 5 

LDR Bl, R•B2 6 
z LLS ad 1s,-u•B1+ 7 

IF'(EVN)T:RA ace+ 1, u•B3 10 
ADL) a. I l 1 
WUR al 12 
'RPA T£ST l3 
LLS adJS1U•PF 14 

PF .LUR a3,U•P~ 15 
AB2 aPF'•l 16 

86 RPA SAVE 17 
z BAU aSlO~~ :20 

STO a 1,5 :21 
Tl..N a'+oooo :a2 
CLA,STJ .. 82 '.23 
LT'+ B2+B3,I..,B5 :2'+ 
LTS T4, 83· I :25 

REiSET ·srx a.77774 .26 
85 MLN a 1·0000, U•B6 :27 

SORT t'+ JF'(NEG)SKP B8+B3 ;30 
LT'+ B2+83,I•B6 ;3 J 

T,!5 IF'IPOS)JMP B8+B3,B3•t :3~ 
LT5 B2+B3+i,I•B5 :33 
TSR a SORT -3'+ 

S'TIO~~ ·srx .a.3 ;35 
T,4 LT6 .. B2+B3+11I .. B1 ;36 
T,5 LT7• B2+B'+, I·"'B l ;37 
85 IF' l'NzE I JMP a.Bl '+O 
B6 IF'(ZER)SKP a.83 ·'+ t 
t6 ·20002 aZ '+2 

TSR a~IN~ '+3 
65 IF'INZE)JMP aa3 44 
86 Il='(ZER)SKP aBl '+5 
T7 :20002 aZ 'tli 

TSR a~INE 47 
86 !F'(NZEISK 0 4f:, 1 -50 
T,6 STO _485,~C!X ,5 I 
B6 IF'IZER)SKP a.63 ·52 
T.6 :20002 aZ 53 
T7 sr.o a tt5 -5'+ 

FtlN~ CLA,STJ• 83, B'+- l ,55 
T.4 LT'+ T5iU•T5 -56 

TSST 84, IF'INEG)SKP a.Ill .57 
B4 TSR a RESET ,;U•83 ,60 
B4 TLF att.0000,U.PF ,6 t 

CLA a82-1, PF'+ I . ,62 
·RPA CLRTAGiPF+l 63 

I.Z' MLi~ a34000.tU•F!2 64 
CW RT.AG Cl.A• B2+Z1P~-1 ,6115 

Ml.F a4ooo ,66 
S~\'~ S86 atz, ,61 

STX a•66 70 
'TRA •li37 71 
l F' ( TG I ) TRA a PF 72 
END 73 



r-r,v..an,...,-, :cc:;c ,9, I u,6'+ ~· ttiet ' .. 

!301 TEST ·O 54 0 610000000000000· ,o 
.i30~ ·SAVE ·0 ~'+ 0 110000000000000 ·O 
l303 ,STORE ·O 32 0 370000000000000 ·O 
1304 RESET 0 a3 0 300000000000090 ·0 
l30b :SQRT ·0 ~5 0 320000000000090 ·O 

- J306 F J.NE 0 52 0 '570000000000090 0 
1307 CLR!A"l 0 ()2 0 670000000000090 ·O 

SQRT •Bl AND STORC.: IN .s 1, 
;6 l 10 0100? 02 -41ti00 oo t:36 
'7 '2 00 20162 00 •0000 77775 

1,0 :3 01 501+0'.) 52 ·C002 00000 
l l ·4' 00 45062 '+'+ ·'+000 00017 
l!c:: :5 of 0102j '+3 ·'+ 00 l 00001 
113 ,6 01 1·006'.J 00 4000 00001 
l·'+ 7 01 4'501 ''.) 00 ·4000 00001 
1;:, l·O OJ. 21601 00 ·0001 000'+1 TEST 
J,6 I 1 01 4506~ '+7 4000 00017 
17 12 '+ 7. 450 1 :J '+7 4000 0000'3 
ao 1:3 01 '+lOo2 00 ·4200 77776 
21 I '+ '+6 21601 00 •0001 00047 SAVE 
22 i:s 00 201,QO 00 4001 000 I'+ STORE 
a3 1,6 O i. 20001 00 4000 00015 
24f. 17 01 42003 00 ,4000 40000 
'8b ~o Ol ~ 17 t l 00 •0004 00000 
a6 ?. 1 01 5044j 75 ·0014 00000 
27 ~2 Ot 5045'J 63 10000 ·00004 
30 RESET a3 01 4,300,; 00 ,4000 7777'+ 
31 24 4-5 4:200~ '+6 '+000 liOQOO 
3'' . c: ,SORT i35 O'+ 02s1:> 00 ,oo 1 '+ 00000 
33 :?-6 01 5044') 76 ·CO 14 00000 
3'+ ?..7 ,os 031 1 0 63 10014 00000 
·3:> 30 oI 5045,'.} 75 100 l '+ oooot 
36 31 01 ltiOOo·'.) 00 '+001 7777~ SORT 
37 :s1tQRE. 32 01 ~3CIQ5 00 4000 0000'3 
.lt!O 33 04 '50461 73 ,0014 00001 
'+ l '34 05 50471 11 ,ca2'+ 00000 
'f.2 '35 '+5 03050 00 4002 00000 
4ti3 36 46 02010 00 4'010 00000 
'+4 37 06 20002 00 ·'+000 oooon 
44i~ 40 01 1410000 00 4001 000 l t 'FINE 
\6 4 l 45 03050 00 4010 00000 
~7 4'.2 46 02010 00 ·4002 00000 so ~3 ·07 aooo2 00 ,4000 00000 
51 l.f.'+ 01. ltiOOoO 00 -~001 00005 'FINE 
a2 4'5 46 0205() 00 '4-002 00000 
5::, 46 06 20001 30 ·40'+0 00000 
54; 47 '+6 020T0 00 ·4010 00000 
55 90 06 20002 00 ·'+000 00000 
56 51 07 aooot 00 40.lf.O 00000 
57 FilNE s2 01 2171 l 64 ,0010 00000 
60 93 0'+ 5044,0 05 ·0000 00005 
61 TEST 54 '+ 4 02510 00 4000 00000 
62 55 44 l!iOOO'i qi3 400l 777'+'+ RESET 
63 56 44 ~2007 47 ·'+000 'f.QOOO 
64 r::;7 01 2r10:, 27 ,4004 77771, 
6:> 60 01 ?.160 l 27 ·000 l 00001 CLRTAG 
66 61 20 .q;200~ 4-2 4000 34000 
67 Cl.;RTAG 62 01 21701 67 •0004 ,00000 
?,o !,3 01 ~2006 00 ·4000 04000 
71 :SAVE 64 01 '410006 00 4000 00000 ..,_., 

65 O_l 4:3005 oo .41-soo 00000 .c:: 
?l~ 66 01 01001 00 4'+00 oo l,37 
?4 (;7 (1 1 OH')nl 00 4200 00000 



227 MERGE



PURPOSE: 

INPUT: 

OUTPUT: 

Me r g e ( *2 2 7) 

To merge two pre-sorted vectors, (see Sort, *226). 

The data may be in the form of any Spirel vector. 

The new, sorted vector resulting from the merge is stored 
in a Bl modified vector. 

CALLING SEQUENCE: Bl and B2 are set to the codeword address of the 
vectors to be merged. B3 is set to the codeword address 
of the output vector. 

RESTRICTIONS: The two vectors must be sorted in ascending order. 
All storing is done with tags. 

REGISTERS USED: All fast registers are used and saved except T7r i?Sl 

SUBROUTINES USED: *126, *136, and *137 are the supporting subroutines 
u s e d by *2 2 7 • 

LENGTH: 41 octal. 

Gary Sitton 
March 1964 



19/ l!(j/.64 9, 4.g PAGt. ... 
1 

227 ORG ·2 
REM ME:.RGE •Bl 'WITH •B2 AND ·3 
REM sroRE IN *B3, ASSUMES 4 
RE1'1 sOTH- ARE 90RTEo, 5 z BAv+2 SL., B6+ i . 6 
B~l.i+:2 X1B6+l 7 

-z TRA • l:361'U•R 10 
L'".>R •S6 ... 5,R~B2 i t 
LLS ad15,u;s4 12 
LLS aa1s,u•PF 13 

PF L.UR a3,U•PF 14 
83 AB2 aPF-1,0•Bl 15 

LDR -~6-61R•B1 16 
LLS ad 1 s,·u·B5 17 
LLS ad1S1U•PF :20 

PF L.;UR .a3,U•P~ .21 
A83 aPF•l 22 

84 ADD a.ao,,u•T'+ 23 
LDR c9DEWD- 24 
LRS adl5 25 

R BAU aB 1,1u•T7 .26 
86 SLN a2,U•T; ;27 

TSR •126 ,30 
T4 ADD B t, U•B6 ,3 i 

STX a5 ,3? 
MERGE. CLA 82+84 ,33 

IF(PQS)JMP B3+B5 ;34 
CLA..,42 83+85, 65 ... J ,35 

85 IF'(PNZ)TRA aMERGE,B6·l ·36 
L..00~1 CLA+42 82+8'+,Blt- ... l ,37 

B4 IF'IPNZJTRA a LOOP t, 86 ... l .4c, 
·rsR aS/i.Vt: 't t 
CLA+42 B2+B'+,B'+•l 4t2 

B4 IF'(PNZ)TRA aMERGE,86 ... 1 43 
L.00?.2 CLA+42 B3+B5,85;;,J '4-4 

85 IF( PNZ )TRA a.LiOOP2iBo-l ·45 
S.4:V~ T,5 'TRA • l:37, U•B6 46 

STX a*86- I I B6-1 ·'4-7 
SLF a2,B6•l ·50 

PF SLN a*B61U•CC 5! 
CODEWD OCT 022ooooooooooonooo ·5? 

EI\JD 53 
,54 



F'""V~"'"ll"I .t:.C. I 9'1016'+ ~-."'a 
l301 ,CODEWD 0 45 0 .s20000000000090 ·O 
:302 •MERGE 0 26 0 1t-20oooooooooooo 0 
1303 .LOOP 1 0 32 0 i+60oooooooooouo 0 
1304 :SAVE ·O 41 0 550000000000000 0 
:30~ .LOOP2 0 17 0 530000000000000 ·0 

ME!RGE •t31 WITH •8'.? 4.ND 
S110RE. IN •63, A9SUMES 
dOTH ARE SORTED, 

li5 1 QI') 20102 26 ·0000 77770 
1,6 ·2 01 2010~ 26 ·0000 77775 
17 :3 1 () 01noJ 02 ,4lfi00 oo 1,36 
ao 4 O l. 90400 52 csoo 7777'2 
21 5 01 45062 44 4000 00017 
22 ,6 01 45062 47 4-000 00017 
23 7 '+ 7 ·1+501 ) 47 '+000 0000"3 
a'+ l·O '+ 3 4100~ 4 1 4200 77776 
as I 1 Ot 50400 53 0500 77771 
26 12 01 45062 45 '+000 00017 
27 t:3 01 45062 47 4000 00017 
30 14 '+ 7 450 t J 47 i;,QOO 00003 
31 15 01 41003 00 4200 77776 
3~ 1·6 lf-4 1•000') 04 ·4040 00000 
33 17 Ci 904Q,J 00 0001 ·00025 ·cODEWO 
3'+ 20 01 45015 00 '+000 00017 
35 21 02 20101 07 '+002 ,00000 
36 ~2 46 ~2000 05 ·'+000 00002 
37 83 or '+10000 00 4f.'+00 oo J.26 
410 24 04 110000 46 0002 00000 
"- I 35 01 4+13005 00 4000 00005 
'4!2 M~RGE. ~6 ,o t 21701 oo 0024 00000 
'il3 27 Ol 03110 00 ·0050 00001') 
44 30 01 2114a 65 0050 00000 
q,5 '3 l 45 05150 66 ·'+00 I 77773 MERGE 
~b LOOP! 32 O l 2114:~ 64 0024 00000 
~7 13 44 0515:J 66 4001 77?7r:; LOOPJ 
so 3'+ 01 ~0001 00 ,4001 0000'+ SAVI:: 
51 '35 01 21742 64 ·0024 0000•1 
62 '16 44 05150 66 4001 777.66 MERGE 
93 LOOP.c: 37 01 217.i+-:: 65 0050 00000 
54 40 45 051SJ 66 4001 77?75 LOOP2 
55 :SAVE 4 I as 01·001 46 4'+00 oo 1;3'7 
56 42 OJ '+i3C05 66 ·4900 77776 
57 4:3 01 ~200'+ 66 ,4000 00002 
60 44 '+ 7 ~2000 40 lf-900 00000 
~2 COOEWD 45 02 2000·1 00 0000 00000 
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HIGH SPEED DUMP



HIGH SPEED CORE & REGISTER DUMP 

This tape consists of programs which load 57400-57700 

Program 1. 

Program 2. 

Program 3. 

Program 4. 

Restores the page and loads the next program 

Saves Bl-PF, T4-T7, T-f tags, Lights, X, FT, and VT. 
Loads Program 3 

Prints the contents 
names. A small "f" 
the T-flag is set. 

of the registers, as saved, with 
appears by any T-register on which 
Loads Program 4 

Dumps sections of core. It stops on an HTR with a lOs 
in U. At this point upper and lower limits to be 
dumped may be entered. The upper limit goes into the 
top 5 octets of U; the lower limit is expected in the 
normal address portion. If no upper limit is entered, 
the limit 57400 is supplied. If the 10 is left, all 
core below 57400 will be dumped. A small a, b, or c 
by a word indicates a tag 1, 2, or 3, resp~ctively.­
When the dump has been completed to the limit specified, 
the program returns to accept another set of units. 



2/08/6(:- I 4, I I PAGE 

(jR3 57+00 ~ 
p, 1 STO A 3 
P2 sTu A,1,,I 4 
p -, 
.. ..:; STO A•2 ~ 
p 4 STJ A,1,,3 ' !:' c . ::, LlTJ A ,1,,4 7 
i;;;_ / 
;.. 0 3TJ A•5 10 
~F STO A•6 1 I 

fFJ a<\+1,r .. e6 12 
LT<++2 4•:36+1 13 

T'+ i..T5+2 :s,ar,.;., 14 
TS 1..T6+c b,8{,1-\ l r.;: 
T6 LT7""2 7, J6• ! l ~ 
T7 20002 d(1P6•t 17 

CLA+2 ~I_, P6..1. l 20 
C.LA+2 IL,A6•1 21 
CLA+2 M,_, 36+ l 2r' 
cLA+2 T1_, 86+ ! 2:3 
CLA+? x,136·1 24 
C.LA+;, TT,~6+1 2r:: 
C.LA·+-2 FT 2~ 

7 00020 z. 27 
A t:;QJ 5~655 30 

TRI-\ !:, 74,00 ]I 
E !\J.) 3?. 

3:3 



l""rlU'•r'<Pl"l 0 2/08/66 14, 1 I 

57'!-00 41 ,::,Of"'Ol 00 400f: 57655 A 
57401 4? ~ono, 00 '+000 57656 A + 
S7i+Cc 43 ::"Qf'IQI Ou J.+.000 57657 A + 
57403 44 ?Q00' 00 400'"' 5766C• A. .,I. 

:574'")4 4c::; c'.'lQf'IQ' 00 i+OW' 57661 A + ;.,. 

57 i~()~ 1+6 ?0001 00 '1-000 57~6? A + ., .,, 
5 7 400 1+ 7 '.:.'Ql"'QI 00 i.j.000 57A63 A ,I. 

57 ;~J)7 I) 1 /;, 7(''01"\ 76 400r:' 57664 A ,I. 

:57i+l(; 01 ::::044? 26 JIJQl"I C0•104 
5741 I 04 C:::QJ.15~ 26 JOOC" OC)".)Qt::; 

574!2 ()t::; !:CQIJ.6? 26 ooon 0000f, 
574'.3 06 e:oh 1'::I 26 )000 00007 
57411+ 07 ?Qf'\Q? 26 lOOI'.' coooo 
::57415 OI ?J7Q? ?b 0000 7777() 
::,71,1,!6 Ol -., I'"? O'=' 26 0000 77771 
57.:i.!7 O! ., 1 7Q':1 26 JOOC: 7777-;, 
57 i,1,?u () 1 '.:, I 70., 26 JOOr:' 7777~ 
574;:::,l O! ;:, 170~ 26 )000 77775 
57i.+?2, 01 ,::, 170':) ::,._ ·- '-' 0000 77776 
:57.:+2? 0 ,_ ? 170"' oc, 'JOOO 77777 
57424 00 (.on2r- (1(.J JOOC• 00000 
574?:j ,) I ,.., I co,., OG +000 57400 

JMllEllE * IIEll"liE* <IE 

3 "+ A ?7nooononoooooo 0 



2/08/6[, 14, 1 l PAGE 
t 

QRS 57Lt00 2 
S81 2~ 2 

L2 LD~ ~ 1 +TAI:',;;, I, R•82 l\ 
z ~L3 2~, U•E13 ~ 
I Z I t.UL 61-=i, U•T::5 (:. 
.., LLS l \,U•A.c+ 7 ,. 
T5 (/~J· p··1+8'1- l ('I 
T5 LU~ 1, J .... ri::: 1 I 
7 L..LS 11. 1 U•E·,i, 1? 
TS (iRJ• p·~+34 13 
-r5 LU~ 3•U•TC:: 14 
7 i..LS 3, 'J•BLJ. l c:; 

CLA A.+7 16 
!.,.UR 64·! 17 
l '" ( EV t-.l l TR A C'":+! 20 

T5 QRtJ• P\'1+36 21 
T5 L.U~ 24-,U•TS 22 

i..O~ 6? 2'.? 
L. 1 P. .; !\JD :17,U•B'+ 24 

LR~ 3,J•85 2~ 
To :J'<U• P"1+94+d5,B3 .. 1 2£, 
;5 L.UL l•U•T5 27 
P3 ri:-1Nzi:-1r~A j 1 .... 3C• 

PRA p,1,a1-1 31 
I Z I s82+21 2')0, U•i.33 3? 
7 STD P ·1 ... I +f33, 82• t 3~ 
pl 1 F" ( Nzr=- l TR.A i...-:, 34 
7 s0'.)20 l 3~ 

A t;QU 5 7 ,sc;s 3(:. 
TAB OCT ~ I 1 ':> 146 0 f:57677 37 

cCT ~ 1 '+.; 146 (I Ci7676 4r, 
(;CT :::; 1 51:, 052 0 <:,767'?: '+ 1 
CCT - 1 '+ (., 12i; 0 t::.,7674 '+2 .., 
e:CT '::; t 3r") 12~ 0 0::.767~ 43 
C1CT c:; '21" 12i C) r:,7672 '+4 
GCT ::; , !+4 l. 26 0 C:::767! 4c:; 
JCT 2? ,. 4, ,(, 016 ! r:::.767('1 '+~ 
cCT c::~ 11+~ 014 ? r:::,7667 47 
CJCT '";) 

c; - !4~ 01? 3 ~7666 5~ 
OCT ~? 1 '+ 6 010 '+ ~766i:; 51 
QCT ~ 13~ 1 1 ?. 0 57663 ,_? 

:, -
cCT ·:; 10? 014 0 ~7~6? -":) ::,. 
ucr :.; 10? op~ 0 t:.71,6 J 54 
ccr c::; 10? 0 1 O 0 c::;]660 sc:-
e;CT ~ \02 006 0 57657 56 
JCT ::; 1 ()? 004 0 c:;765~ 57 
OCT ~ t J'.? 00? 0 =:765f 60 

PM I Z I S82+?,...., 2'101 'J•d 1 61 
CLA .. r'',1,.. ! ,+,Pl-' 3?;;,; 1 6? 
CLA+t 1 F'-1+ t 77 63 
~LF ai+ooo 6~ 
U)~ a.!::: 7 40C 61:: 
58 l +2") I 6f:i 

7 ~ST P"l-1 +I~ 1, R•CC 67 
TR..\ 1-'"1 70 
END 71 

72 



rn1..1 .. ,~,.,n u ct 0~/60 I 4, l? 

57'+00 01 IIQl"IQ! 00 4000 00022 
L2 5740 I 01 >:;Q4.Qf'I 52 OJO~ 57432 TAR 

57402 00 4.5f"l6? 43 '+ 'J.) 1-"l c,0022 
57403 20 1.i.5r2!"1 o~ i+QY" 00065 
574()'+ 00 l.i.5f'l6~ '+'+ 4'}]'; OCC" l I 
5740S 05 ::::00 I , 00 002 11 5 7 J+51i PM 
57406 Qt:; 1,. 50 1 n 05 4Q'Jr') oono1 
57407 Qr'l !i.5"'6? '+ 't 4GC 11 COOi t 
07'+ ! 0 or::: ~0("11 l 00 ;021'' 57455 PM 
5741 I ()5 u.Sn I,... 0::5 40Qr''I 0Q003 
571J. 12 ,J() h5f'\6? '+* 400 1) 00003 
57,,. ! :., JI ':'! I 7Qf'\ 00 ooon 57664 + I 

57 1+1-+ Jl L, 5 r, 1 ,... 00 402() 77776 
57·+ 1 ~ 0' ..., 1 r21"' co 4001 oor.o I 
57,+ ! b o~ ~or1 , 00 ooon 57~13 PM ... 3 ~; 
57,,1.. ! 7 05 Li.Sf'\ 1 ('\ 05 4001') C0024 ,-.., . ..., 
:, ' •+i:-(, QI >::;QJ.i.Qf'I 00 J004 oonoo 

L 1 374?1 ()? ~o-:i 11, 44- '+000 OOC'07 
57422 O! L.sro, 45 4JOn 00(•03 
57i+?j oi=:: !°'.'.Ql"l 1 ' f-.3 Ql')6'.") 57455 ~M 
:i74?., C)c::; li.5"21"' 05 4'10'; COC•O I 
:5742t) 4? 011"'·51" co i+000 57421 L l 
5742c 01 f-l?tf"\ t I i+000 57455 PM 
571+?7 20 uor2? 4:, 4,".)Q!i oo:=·oo 
:374:4(.J OI') ?QfiQ! be +('JI" 574.54 PM 
57.:+.3 \ '+ t r 1 r5'"' 00 ,~car~ 57L: 01 L2 
:57412 00 ~002'"' on I.' 000,1 00000 

TM, 57*33 00 0or51 I c:: J 46 1".' 57E,77 
:574,:::i,+ 00 l'\Q"5' 46 1 Li.61"\ '57f-:.i(, 
574-3::; '.)0 "'005' i= , .. ,o Ol"i2:~ 57f 7c:: 
:37436 ')0 "0!'"'5' 46 !26r'l 57f--74 
S74~7 :_)(' r.-Jfi5 I 30 1 ?6:') 57~71 
57.:+u.ci JO rors• ?'' Li 1260 57672 
'o 71.1. /J. I '.)0 0Q(',5 t 44 126'i 5767! 
57442 00 ('Q?2• 46 ]16! 57670 
3744:3 00 !"Q?2• "o JI'+? 57667 
57444 10 1"1Q?21 46 Ol2J 57666 
::>7'+LL~? 00 1"'Q?2' 46 J 1 0 •+ 57665 
5:446 00 1"1Qi'5' 36 I t 2 (~ 57(,6'3 
57447 JO t"'Ql'\51 02 J 14'~ 57662 
:37,.i:::;o or f'Qfi5! oc: ,) 120 57f.,6 t 
57451 00 ,..005, Cc:: J 1 QI') 57660 
574r:::2 :) I") l"Q("\5! 02 Q()6il 57657 
57-+5,:: oo "'Ql'\5 I 02 :)0'+'~ 57656 

'""'?' r:::; I :.:, ' .. -""!' 00 r"1Q05 1 02 JO 2 i: 57f-..55 
P:1 37'+~') 20 1,or2-::- 4 I '+~0"' Oo?OO 

:571 .. 56 () t "170' f-.. " .c ,)00" i=::7454 PM l 
57'+r::;7 J! "1 7 1 ' OG 000r'l 57654 PM ,I. ;77 
57,:.,~tJ '.) ! 1.i 2rof- 00 <+000 0400(1 
5 7 ·'+ A 1 '.) !. e:-::040"' 00 400f'\ 57400 
574,f,;..o 01 401"21 00 4000 0000 I 
57'!-63 00 ~O!"l4 1 ~,0 )00? 574.54 PM 
57i+ni+ 01 0!1"01"' Ou i+000 5745'3 PM 

iOEllE"' oEWllO~JIE 



..:, r "T L..,.. ~) :, t "1''-' I ,:, .:,uvuuvuuuuvuuu u 
315 TAi3 0 574?3 3 '37()00000IJ000000 0 
316 p~ 0 574r:::5 3 102oooono~ooocoo 0 
3 1 7 A 0 574~5 0 ~5000000000000('1 l) 

3?Q LI (' 574"1 ~ ::>30ooononuooooo 0 



2/0~/6~ I '+, 12 PAGE 
l 

QRJ 57-+00 ? 
cLA H~LT ~ 
I !=' ( ;-.J z r: + t\J T Ii ) H T ~ er:, u.r31 4 
LU~ 4 7 ,u•13z c::: 

P2 iJ:" ( "-ll.~ I TR~ cr:+1 f:. 
S92 57 '+00 ; 

P2 RWT :.\JTST 1 Ci -
E 1 Il="(.\IZC")TRA. CC+t I I 

S81 I 0 12 
LI P I S93 1,·J•T7 I~ 

TS~ 3:::,15 14 
7 r F ( :-~ Zr.:' x~.!T~ l TRA 11,I•B3 l i:; 

L.T7 ot,Bl+l 16 
TS:~ 5.:>1 17 

z l !=' ( t\JZl=")(~HG) TRA i+ 1, I •B 3 2C 
L,T7 61191+1 21 
rs,~ ;;,:::> 1 2? 

7 I I=" ( :-.,Jzc-xNTr-) TRA ]1)1 J .1-33 2'.? 
LT7 d1,B1+1 24 
rSR 5° 1 2~ 

z Il='(NzFxNT(";)TRA I '?O, I •63 26 
L.T7 c;:;1,Bf·+-1 27 

T7 iS~ ;,,,=> 1, u .. TE- 3('\ 
7 0 AU d '11 31 

Il='(NE~)SK 0 t.'lfST•~·z 3? 
TRA p~ ... , 33 

PSKr P. 1 ILF F,.,u.rs 34 
CLA 51 3~ 
LT7 11_ 3~ 
iLF FT 37 
SY0 01+1, 1J•T6 40 

T7 5Y,) IL 41 
CiRt.J T~,81+1 42 
II=' (!\.JUL.) TRA (;"·1..JR 43 

NOOr".E TSR P=? 4~ 
7 20101 T1 '+ c; 
z cAJ a:, l;.;; I '+ '+~ 

IF(P(")~)SKP T=i 4,7 
T5 TRA Lt,LJ•1,1 50 
T5 SPA a. l 2, I •33 51 

rs~ ;::.~., 1s, 1.1 ... T7 5? 
-,83 2-i,Bl-i -':I ::,., 

P I TS~ s::11s,u .. r7 54 
ILF FT -c::: :,._ 

513 3 4-1 5~ 
LT7 Bt,Bl+l 57 
TSR :>:, 1 60 

I ZI L.UL -t7,U•T'+ 61 
cR:J• P-1+42 62 
TS~ p~ 6'.1 

z :,AJ a.~ 1 6~ 
Il='(PN;,)S!(P E.\ITST 615 
5PA a1_ 1, I •CC 66 
sPA a ::i~ ... 1, r •er 67 

CMp:i GA.J a.~ I 7r, 
Jf:"(\JE!"'.1)SKP E \ITST 71 
TRA N1JCI:-. 7? 

7 IF( ZF~+t-H~ )TRb PSKP+t 73 



2/08/66 I 4+, I ?. PAGE 2 
SPM PF RWT 8::>EX 74 

S82 2 7'5 
TS~ L::,1R•7. 7~ 
sB2 5• d3+ t 77 
1SR L"',R•7 lOC 
S92 2,a3+1 t O I 
TS~ 1.. 0 ,R•Z 1 O:? 
SB2 't,3'.'H! ,. 0'3 
rsR L0 ,R•7 104 
582 :i,~ .. z ! 0'5 
TSR 1.. -:,, B3+ I 10~ 

7 5AJ I'- !07 
S~Ev II="( i'-JUL )TRA z,~.z. 1 1 O 

l F' ( P:,,.17 ) SKP a.?0000,R•Z q1 
!l="(I\JN1)1"~,A i.:.i-1,CC+t I 1? 
S92 2,CC+ I 113 
s!32 4 !. 14 

REN •• I Z I L'<S b~-66 1 I i:-
ORJ• p·-~+82+22 ! l ~ 

p CJR'J• P .l\+23+02 l 1 7 
TRA •~PEX !.20 

SPM~: T7 i..qs 17.1~•T7 ! 21 
SB2 o,R•Z 122 

LP T7 CRL 3·~·j4 t23 
,... ~ 1+ 84,U .. T7 124 
LD~ l !2C:: 

I Z I LPS b~ ... 66 126 
LqJ .. P'1+B'+•d2-I 127 

F i..8J• P~+J+Plt,183+t 130 
c·· . c. IF(Nzl="JT~h L.-:.,R•7 ! 31 

TqA P'=' 13? 
..... 582 b 133 ',;J 

Ill rRA R1:."·,n.,t1 .. r4 134 
ENT· r oCT L 13s:: 

sPF 57<+00 ! 3!-
PR T4 I I=" ( NZC:- l T~/1 Cr:11 I 137 

61314 a r.:,,,1, cc. .. 1 I 4-0 
7 pR,~ r-'.A I I)• T J+. ~ '+ I 
I Z I :;;B3+20 1 ".10, U•r32 1 '+2 
l STO P""•t+8~1t33i:;:J 1 '+3 

TRI\ P'=' ! '+4 
HAL •. C;CT 574000J0000000001C 1 '+5 
pM I l I s82+2n l"lJ,U•6! 1 '+6 

CLA• p,_..,..t+Pt,82•1 14- 7 
i"1LF 4000 1 Sr. 
LDR ai::1400 15 ! 
C'-A+tl PV,+77 152 
s~1+2r'I 1 1--:i 0 ' 

z FST 1'31 +P'1- t, ~·CC 154 
TRA. P'1 1 se::; 
ENO 156 

157 



r-nus:'~rn fJ ~/QI'.(/ 60 l'h l '+ 

57'+00 01 ::>!70f"' 00 0000 575'+2 HALT 
57'!-01 J l l"'Qf'l54 4 I +001 00000 
S7ll.C2 01 t 5f'I 11"1 42 400n 00f'l'+7 
57 i.i.()3 4? f"'! 1"151"1 00 400! 00001 
57404 '.) l kQ('IQ".' Ou 400(') 57400 
574n5 4? ":) 1 ~ '+' 00 0000 5753? E'NTST 
57t+Ot, '+ l "1 f"'Sl'I 00 tt001 cono1 
574n7 01 4Q('IQI 00 i+OOC 0()01 0 

Ll 57<+10 41 hQf'IO~ 07 4000 CQOOI 
574 i l () ! L\Qr'1Q('I co 4000 57'51,; SPMS 
574-\2 00 05054 73 4000 0001n 
574!3 01 1:Q47f"' 21 0002 00000 
:.574!4 01 4Ql"lQ1" 00 4000 57'+71 SPM 
57,4, ! 5 00 "5f'l54 73 4000 COO'+O 
:5"7"" I 6 01 C::Q47"' 21 J002 coooo 
57 ·~ ! 7 01 401"0('1 00 1+000 57471 SPM 
57420 00 05054 73 '+000 00070 
51 ... 21 O! C'Q47f"I 21 JOO~ 00000 
::574?2 01 4Q1"1QI" 00 '+000 57471 SPM 
::574,?:; on 1"'5("154 7":J 1+00'i 00120 
::574'? "i· fJ I c::047r, 21 000? 00000 
'.574?.5 07 J.i.0f"O" 06 t;.000 57471 SPM 
574?6 00 ~O!O" oc '+002 00000 
571.1.?7 01 1"'2C::: l"" l U 0000 5753? F"NTST 
571.1,30 Oi I"\ 1 ('IQ"' 00 40011 57S33 PR 

P~KP ;::j"'74~ 1 
'+ ' '· 

L..2ror:: Co .... con 77777 
574?2 1)1 :, l 7QI"', 00 :JQQ::> 00000 
574?3 iJ 1 ~Oll.71"1 00 :JOO!"l 77771 
:57434 ;J I 1-2rol'!!' co -+000 77777 
571+35 01 ~3?2'"' 06 JOO::> 00001 
57436 ,)7 ::3~2 .... oc, )00() 77771 
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