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IDENTIFICA TION 

Cathode Ray Tube Point Plotter, MU SCP8 

Elizabeth Z. Chapman - August 7, 1957 

Midwestern Universities Research Association, Madi son , Wisconsin 

PURPOSE 

To di spla y d sequence of points on the Type 740 Cathode flay Tube Output 
Recorder with dim or bright spot intensity. Points are plotted at regular 
intervals along the x-axi s, Yi::: y(xi) where Xl = xi-l + CAx, (i e O, 1,2,···) 
and C is a parameter set by the user. 

RESTRICTIONS 

If the user desires the frames numbered. this prograrn requires the Integer 
Cathode Ray Tube DIsplay, MU SCP1; whose location must be defined at 
the time of assembly. 

METHOD 

Procedure: In normal use thi s subroutine will be ente red many tt rrie s , 
On the very fIrst entry certain parameters. to be described Ia te r , must 
be specified. CX1 subsequent entry, say the i-th entry, the subroutine is 
entered with Yi' the ordinate of the point to be plotted, in the accumulator, 
and the point will be plotted with abscissa Xr : xi - + C6x. The parameter1 
C must be specified on each entry as described below, and ~x is specified 
on the very Ii r st entry once and for all. Plotting will be gin at Xo '= 0 and 
new abscissa values will be generated on each entry as indicated above 
until xl ~ 1024 at which time the film is automatically advanced one frame 
and the point is plotted at Xi z: O. 

USAGE 

Calling Sequence: 

VA SAP MURASS 

Loc. Instruction Loc, Instruction 

TSX SePB, 4 0( B TSX A 4 0<� 

0<'+ 1 p r e f'i C, D, N 0<:+ 1 C B CON� 
")

0<+ 2 return d+ c: return 



whe r « 
prefix -- B ::-: 0 for subsequent entry 

t: 2 for subsequent entry and numbered Ira me s 
- 4 for first entry 
-- 6 for first entry arid nurnbe r e d f ra rue s 

C = the number of Lx. that x is advanced at each step. 
o~ c ~ 1024 

U -= 0, the 'f coordinate of the x-axi s -:; 0� 
= 1, the y coordinate of the x-axi s = 256� 

-= 2, the y coordinate of the x-axi s ::- 512� 
-= 3, the y coordinate of the x-axi s -= 768� 

N ~ the numbe r of mte rval s along the x-axi s pe r f rame , the 

integer part of lOl4 = JJ.x, 1 ~ N ~ 1024. N = 0 will cause 
N 

a divide-check stop in location SCP8 + 44. 

Entry to this subroutine is made with Y; in the AC. If C(AC) :..; O. a dim 
point will be di splayed; if C(AC) = 1. l bright point will be J1 splayed. If 

this is a first entry (L e. i -= 0), the maximum of the absolute value of the 
I Yi' J 

p 

Yi to be plotted, max mu at be in the MQ. 

CAl each first entry MU SCPB advances the f'il rn , plots the axes with dim 
spot intensity and plots the point at X = O. If B -= 2 or 6, MU SCPB willo 
use MU SCPl to number each frame consecutively starting with frame 
number 1. The frame number will be placed in the upper nght hand 
corner of the frame at (1019, 1017). 

01 subsequent entry MU SCP8 plots the i-th point at xi =xi -1 + C ~ x, 

When ~ ~ 1024, MU SCPB advances the film one frame and plots the 
point at xi = O. 

If y is given out of the range of the scope (for the x axis and max , Yi' 
specified) or If tYi J ~ max JYi I, the y coordinate of the point will be 

plotted modulo 1024. If 

IYi(Z-35 M) I ~ max IY ' 
1 

where Z-35 M =[I 256n - 512 I + 512J 2- 35 • 

a divide-check stop will occur in location SCPB ... 19. 

The user should note that program parameters D~ N~ and max IYilare used 
only when B = 4 or 6 (first entry). When subsequent entry is made to this 
subroutine the user must rernember to change B accordingly. 

Space Required: 
~-----
I 

VA SAP l\1URASS 

73 words program at: SCP8 A 



The sv mbol i c location of lVIU SCPl rnu st be dt.:flned by the user In the 
a s se mbly of \JIU SCP8. 

For an a s se rnbl y by MURASS the locator B rnust be defined as the starting 
location of lVIU SCPl. 

Relocatable Cards: The norn i nal addresses in the relocatable pr-ogra m deck 
have been defined as fo ll o w s : 

Symbolic address No m i na l address 
SCP8 o 
scr-r 100°8 

CODING INFORl\,lATION 

Ti rr.ing: The average ti.rue per point plotted IS 

[0. 93 + 50 1. 07 N 1 + (. 22 + 500. 34 N 3) N 2 + (. 12 -+ MUSe P 1 t i rn e) N4J 
m rl.li second s 

where 

N 1 ~ ~1 if first entry 
(0 all other entries� 

N ={l if subsequent entry�
Z o all other entries 

N3 ={l i f a film advance occurs on subsequent entry� 
[0 all other entries� 

N� ::: ~ 1 if the frame is numbered after a dvancmg the f i l rn� 
4 to a.ll other entries� 



+� 

REM ~URA CATHOi)F PLOTTER (w~ t} ~J C,., '3 
SXD SCP8+71.4 r;/JV~ 1r;4, SCDB 0001 
5TO 
,~I\lf'., 

S(P8+66 
SCPE\ 

S f· \' f',' (!) 

FXToACT ~ BrrtsPoT INTENSITY} 
SCP 3 
~-'CPB 

') U l; '2 
UO()~ 

STP SCP8+70 :: POT I i'! T F N S r 1 Y I 0 D AF" t I ALP0 ! N I WORD ~C(\8 0004 
WTV '::'FLFCT CRT ~CP8 lJOU5 
CLA 1,4 PAD A f.A ~ T F r. ~ () A( ~C"R u0v6 
STP SCPA+71 S A'j ~- p 1 ~ l' r: ~ ~ ( ~(P8 uv{;7 
THY 5(pe+27 T ':;, A ~~ c ;;: F r: ! F F r f-.' ::i'J I 0 ~ ~CPR (Jvv8 
PA :< 0.4 SET : r:\.:.:, z: C ~(~~ UUU~ 

(4L SCP~+7:1 PAP.T 1 .'1 L pr) I ":T ','()R fl SCf rl uulv 
TXL SC(J ~_~, + 1 'i • t: .. '-:' rRA1\: ~ ;.~ ro' r;, I F C ~ ;j ~l Ptj vv J. j 
:·(l 5CP ~ +A(~ + ~'FL ra ,\ ~\.,:.. ':1 UVi~ 

T I X .s CD P -+ 11 ij i.. • ! LOO=-). (~\A'., ...,~·: ~<"PB lH.J13 

:;u r~ 

"L ~: ~C0p.+~ , 
srr~~ ... (:(' 
~'," '"' p .. .=. G 

: ''': ,~,;: I' f'\ ! "I A ; r ,.1"' -) 1\ l i I :' L t" n r"~! ".. 0 RD 
~ XT~ ,,!- T ,: (n0~' '1 r ~U'", T ~ :' p: P ('1 r r·~ T 
- ,':'1', • <'", ~- r:- r:' r r '~ (1 ") r :"1 T ' : " i ~ () ~ P (' I ,':T 

::,CP8 
SCpg 
scpe 

~~14 

0011; 
001f. 

TPL :: (;) Q +L.:J, (,;:':: ~ ,~ T: i< Op- l:;? u. S(P8 0017 
L r, () c. r P 8 + ~ A y (r) S(PA 0018 
'..4ry :<p 8"'~,~ M «('r:XP-~5' SCPB 0019 
;) if ..: ~-: Cp e+ r ... I~ " 't' APC-f) L II T .: ',":, l :...',' 't SCPg n02f) 
DX~ .: L. ::- A';< A (' scpe 0021 
lL'; 
Ar)!) 5CP~I~6C 

3~ 

.... V ( :10 r. nT ~/.'\ T r (\ F '{ A -. r 5
SCP8 
S(P~ 

002? 
002~ 

,""" 
ST", 
Coy 
L XC, 

.sCPR~7· 

SCPA~7'~ 

SCPQ+:l.L 

y .... ,~.nr::';\I,~~,t\Tr~ 

~:l('1" LGJNT 
r-, ~ C. T ' ',r, ; ! () L. 

nc a(.::~~T Tf) \li(DD SCP8 
;(°8 
SCP8 

0024 
0025 
0026 

TR/. ;.4 Tn P::\ I r,~ p P00 P !\~' SCPg O~21 

STf) SCPA+6~ c ! r- ': T ~ ~1 T ~ Y 11 S AVE ~ ~ b,I' t;~ S • VAlUF Y(r) ~CPQ 0028 
H r ,-) SCP},''''72, "', 24?7r, .s~T t':"?,I\MF c~'r,J~TER :: o SCP8 002 Q 

"'J T;; SCP8+6'1 SA',.': ~,l S(P8 00;0 
t. ,:>5 15 r) TC :~ r, f) 0 ~ SS 0 F A( SCP~ 0031 
ANA ~:P2+3~ !'" X T ':' ~ r. "r r, seop 003/ 
() A 'I I) ,4 ~J '-r J ~ l.& :: i), FOP M v :' Y I ~ \.; C' p f') 5-(°8 °O,1 
pxn rLFAk> ~( SCP8 oo3 4 

TXL ~ CP .q ,~ 3 7 • 4 • r TP 1\ r: r) t~ r D ! F f": := C' SCD,~ ()0;') 

Af)~ SCP8+61 .. :'~(~ (2fXP-)5 J SCP~ oa3~ 

TIX SCD~+':<c ...:'.1 L"(d). ~ DAS5-~~ SCP8 0037 
<T t, co; r p ~1 + f:- lj X I. X T < I'J nP D SCP8 0038 
r:: ll:: 
SSP 

,~Co 9..j.,,<) 
~ ; l ' ~'L! ,I T ~ "1 ALl i f 
r r, () ,.A ~'. - Ii I? r >~ X P - ~ 5 ) 5(08

seoR 
003Q 
OO~(\ 

ADDc,(rQ+f--2 ~ ~i 1 2 (? c x, 0 - ? ~ 1 SCPB 0041 
STO SCPP+f-3 = ~,~ f.-: ~ X p - ~ &:; ) SCP8 0042 
CL:' ~-.., ~ -rA? FOR~JI C'~LTA X (2fXP-17} SCP8 ('lO4~ 

AlS ? l~'?4 (?fXP-?4j c):P8 0044 
1)VH SCpg+69 N 17r-:V:P-17) SCPR n045 
~LO SCP8+69 nCL~t X !2C~~-]7l TO STORAG~ S( r,~ 004f. 
(~r I\DV f' "1(1:" r: I lM F~AM~ .sCD8 0047 
(PV SCP R+6 5 PLOT )( /\XIS SCP8 0048 
SXf) SCP8+7(; S[~ X (OORDINATE OF POINT: 0 5CP8 n04<:; 

C"::JY SCP8+64 PLOT Y f1 X IS SCP9 0050 
(LA SCP8+71 S,~P8 OC51 
A~A 

TZE 
SCP2+65 
SCP8+17 

EXTRA('7
Tn FROM 

RtT 1 
Y COORDINATE or POI~T 

SCP8 
SCP8 

0052 
OO~3 



5� 

(LA SCP!3+72 FRA~f COUNTER SCP8 0054 
ADD SCpe+63 ... 1 SCP8 0055 
STO SCr'8+72 SCP8 nC56 
TSX SCP 1.4 ~~UMP. ER THE FRAME SCP8 0057 
PON 1017.0.1019 SCP8 0055 
iRA ~CP8+17 ro rORM Y COORDIANTE OF POIN1 SCPS 0059 
O(T 002000r.ooonO CONSTANTS SCP8 0060 
OCT 071777C'OOOOO SC~8 0061 
OCT 000 000 ()0 04 I) ("\ SCP8 0062 
OCT 0000000010r',r SCP8 006~ 

OCT 000 00('t(jO oor· 1 SCPg 0064 
OCT lOOf100f"1000()f"I y AXI~ \lJORD scpe 0065 
OCT 20000000f")()f)r: '\(' AXIS WOPD SCP8 0066 
HTR Y ( J ) 5Cl'8 0067 
HTR MAX AASOLUTE VALUE Y ( J ) SCP8 0068 
yTp M {2~XP-35) SCP8 0069 
HTR N (2EXP-17). DELTA X (2fXP-17) SCP8 0010 
HiP 
I--ITR 

PO r "'~ T WORL' 
r: (P~4 ) I N Dr:(PFMENT.' S IN P~EFIX 

SCP8 
scPe 

0071 
0072 

HiR I='RAMC COUNTEP SCP8 0073 


