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1620 PROGRAM ABSTRACT

TITLE - GRAPH 2 - A Printer Plotting Subroutine algorithm.
CLASSIFICATION - 9.0 Engineering Applications.
AUTHORS/ORGANIZATION - ‘

Juris Putnins, Computing Center

University of Wisconsin-Milwaukee

Richard A. Northouse, Electrical Engineering
College of Applied Science & Engineering
University of Wisconsin-Milwaukee
Milwaukee, Wisconsin 53201
RELEASED October 1966 User Group # 3285
DIRECT INQUIRES to
Juris Putnins (above)
DESCRIPTION/PURPOSE ~ GRAPH 2 provides the user a means of graphing
numerical data without the use of a Calcomp digital plotter.
The routine is self scaling and has variable length axes.
Output is made on the on-line printer.
SPECIFICATIONS
1620 Model I or II; Equipment required, 20K decimal digits,
1443 printer, 1311 disc file, and card reader. GRAPH 2 is a sub-

routine programmed in Fortran II d with FORMAT.

PROGRAM DESCRIPTION

GRAPH 2 is a Fortran subroutine which enables the user to display
numerical data in graphical form. For installations without an incremental
plotter it provides this graphical means, For installations with an increm-
ental plotter it provides a means for a more rapid turnaround of graphica"

output.

GRAPH 2 provides the user with the capability of variable length axes

and a scaling routine which attempts to utilize the maximum area of the graph.

METHOD
GRAPH 2 must be provided with two arrays: a X and a Y. These arrays

are first scaled to maximize plotting area. A dummy single dimensioned array
is now incorporated. The entire Y array is scanned for the highestscaled Y
value (s). When found ,the numeric equivalent of an asteric is put into the
dummy array at the corresponding X position. When the scan is completed the
dummy array is outputed on A format. The scan of the Y array is now repeated
for the Y values that would appear on the next lower line, this line is then

outputed, and the process repeated until completion.

USAGE
GRAPH 2 like all Fortran subroutines is executed with a CALL statement.
This call must be made from a Fortran mainline and must have five parameters.
CALL GRAPH 2 (XL, YL, N, X, Y)
WHERE
XL is the length of the X axis (abscissa) in inches. XL is not to

exceed (I-16)/10, where I is the number of print positions available.

YL is the length of the Y axis (ordinate) in inches.




N is the number of paired X and Y data points to be plotted.

X is the x array. This must be a dimensioned array in

the calling mainline program

Y is the y array. This also must be a dimensioned array

in the calling mainline program

All of the above variables are in floating point mode except the

fixed point variable N.

LIMITATIONS

The number of data‘points to be plotted by GRAPH 2 is limited only
by the dimension size of the X and Y arrays in the calling mainline.

The Y array should contain at least two numerically unequal values.
If this condition does not exist the scaling is not performed correctly,
resulting in a unacceptable graph. No error statement will be given.

The printer must operate at 6 lines per inch and the FANDK must be

8 and 4,

»*




EXAMPLE

For an illustrative example let us generate a circle and then have

GRAPH 2 plot it.

ANG=0
A= 2T/ 36

K=1

ANE: AN+ A

K=k+1

The Fortran listing of this flowchart appears in the Appendix.

generated is that of the next page.

—

‘x,; 00+ Cos(Aws

% /00 -Jln/lm)

v

CALL
GRAPHZ

The output



1.20E+02+
8.00E+01
4,00E+01
_3.54E -05
-3.99E+01
-7.99E+01

I
I
1
I
I
+
I
I
I
I
I
+
I
I
I
I
I
+
I
I
1
I
I
+
I
I
I
I
I
+
I
I
1
I
I
+

-1.19E+02

* *
* *
*
*
*
*
*
*
*
*
*
. *
* *
* b3
— ————————— fmm—————— o —————— +
-1.,20E+02 -8.,00E+01 -4,00E+01 O0.00E-99 4.,00E+01 8.00E+01 1. 20E+402

END OF J0B

e ——————— o

Sample Output of Graph 2




@)

; TIME AND CORE CONSUMED

| The above example required 8694 decimal digits of core (not counting
the monitor system) and approximately 1.5 minutes to compile, load

and execute.

CONCLUSIONS

GRAPH 2 has been released to the users at the University of Wisconsin
Milwaukee for two semesters. It has proven to be much faster than

the incremental plotter and in most cases quite satisfactory.

|
i
|
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FLOW CHART o0OF GRAPH?2

SCALE
Xand Y

ARRAYS

1
INITIALIZE

CLEAR LINE

DECREMENT Y l

INSERT X
{POINTS FoOR
THIS Y

RETURN

INSERT
INCH
MARK NG




++FOR

*POBJP
*LDISK
*LISTP

[aNe] e el o0 [(aNe} OOOCOOOOOOOOOO0O0O0 OO0

OO a0

= p0O0

10.

Source Listing of Graph 2

4
GRAF
RINTER GRAF
GRAF
GRAF
e 3k 3 3 3 3k e 3 e e e A3k e 4 e e e skoje vk e ke s ofe A e e sk e o ek ke Mok o ek ok ke kR Rk ko R Rk kR ke ko kkkk K GRAF
* : *GRAF
SUBROUTINE GRAPH2(XLyYLyN 4X,Y) : GRAF
* *GRAF
* *GRAF
* *GRAF
* JURIS PUTNINS-COMPUTING CENTER,RICHARD NORTHOUSE-ELECT ENG *GRAF
* UNIVERSITY OF WISCONSIN MILWAUKEE,MILWAUKEE,WIS 52301 *GRAF
* %*GRAF
5 3k 3k 3¢ e sk 3k 3ok Sk sk 3k sk 3k e e e e ke sk e Sk ok 3k v ok e ok ke 34 e 3k ek s e e ek stk Sy e ok skl ook e e ek e sk sk ek ok ke ek kA RkGRAF
GRAF
GRAF
WHERE XL 1S THE X AXIS LENGTH IN INCHES, YL IS THE LENGTH GRAF
OF THE Y AXIS IN INCHES , N IS THE NUMBER OF POINTS TO BE PLOTTEDGRAF
GRAF
GRAF
GRAF
GRAF
DIMENSION X(1),Y(1),LINE(131)4XV(14) GRAF
GRAF
o 3 e 3k e o 3 o e 3 ok Xk ook SCALE BOTH X AND Y ARRAYS Tk ek KR ARRK KK RKXXEARGRAF
CALLSCALE(XyNyXLyXMIN,yDX) GRAF
CALLSCALE(Y4NyYL,YMIN, DY) GRAF
GRAF
kkkdkkkkxkk DEFINE THE APLHA EQUIVALENT OF ONE  #kkkkkkkkkkk¥xkkx%GRAF
IT=7100 GRAF
GRAF
ok ok ok K DEL IS THE INCHES PER CHARACTER  ®¥xkiokdkkkkkkkkkkkGRAF
DEL=DY/12. GRAF
GRAF
#*%%%%  SET Y VALUE EQUAL TO THAT OF THE GRAPH TOP RxFkAEEEXKEKEGRAF
YV=YMIN+DY*YL GRAF
NL=0 GRAF
GRAF
e e ok NLTO IS THE NUMBER OF LINES NEEDED A A FARERAKAE KK ERKXGRAF
NLTO=YL*6. ' GRAF
GRAF
*%kxkkkkk  NC IS THE NUMBER OF CHARACTERS NEEDED  #%kkakkkkikk*x&x*GRAF
NC=XL*10e+1. GRAF
GRAF
Rk kckkkkkokkkdkokkkkkkx CLEAR THE DUMMY ARRAY Rk AR R KRR Kk KKK KXGRAF
DO 1 1I=1,NC GRAF
LINE(I)=0 GRAF

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470



wm OO0 OO0

©

17

32

33

11

GRAF
A e 3 ek CHECK FOR END POINT OF GRAPH ek Aok Aok R kKK kxR EkREGRAF
IF(NL-NLTO)54546 GRAF

GRAF
o Xk 3 e 3 3k xR ok kR FIND POINTS ON THIS LINE ek ko kR kkkXkEGRAF
DO 7 I=1,4N GRAF
IF(ABSF(Y(I)-YV)-DEL)8,8,7 GRAF
NX=(X(I)-XMIN)*10,/DX+1e5 GRAF
LINE(NX)=1400 GRAF
CONT INUE GRAF

GRAF
e 3 3 o 3k 3ok Ak ki CHECK FOR INCH MARK ON Y AXIS Rk kR RxRRREXEKXkXGRAF
IF(NL/6%6~=NL)22,21,21 GRAF
FORMAT(A14E9.2,1H+414(10A1)) ' GRAF
IT=0 GRAF
GOTO 25 GRAF
PRINT 24, (LINE(I)4I=1,NC) GRAF
FORMAT (10X, 1HI414(10A1)) GRAF

GRAF
o e A 3K e A 4 koo ok DECREMENT THEF Y VALUE Rk RikpokRkR kg knkkikkkXxxGRAF
YV=YV~-DY/6. GRAF
NL=NL+1 GRAF
GOTO 4 GRAF
MINUS=2000 GRAF
PLUS=1000 GRAF
J=XL GRAF
PRINT 17,PLUS, ((MINUS,K=149),PLUS,L=1,J) GRAF
FORMAT(11X,14(10A1)) GRAF
XV{1)=XMIN GRAF
I=XL+1. GRAF

GRAF
e ek 3 3 e o A ok wkdk ok CALCULATE X VALUES Aok koo ek e fe ke de sk kKX GRAF
DO 32 J=2,1 GRAF
XV{J)=XV(J-1)+DX GRAF
PRINT 33,(XV(J)yd=1,1) GRAF
FORMAT(7X913(E9.251X)) GRAF
RETURN GRAF

GRAF

g e e e A ok ook X ok e ek END OF SUBROUTINE GRAPHZ2
END

Rk kxR KX KR KKK RRKXGRAF

GRAF

480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
650
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
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Object Listing of Graph 2

3”P.....'...0....O‘.. 3NPHHHHHHHHHHHHHHHHHHPw3 BwP‘CCCCCCCCCCCCCCCCC
~010-207R8B7898M75941574872-3590~-8-4-0912N9998000000000000000100000000000100~0001
-0000KJT701234567891234567+-00002M100000000-140000000-1-001J5000000~1-009P 100002
-00412M5042000000-2-00040000000-2J400-006K000J000~002%-01212~-1%+%00000000000-0003
-09121J217-238L-0001%-09181L6J0-1008-0096J1-1008000-4J1-0917000~5%000000000~0004
-0954100K0~-0989~091PMM-1002-0989L3-0989-0000K0~0989-098RKD~-0096~0989+C00000~0005
-1014100J1-1008000-1MN-0930-100QJ1-0917000-2L1-0901-037017-238L~0002%000000-~0006
-10741J2JP~090~-10853K5~011N~011~-010--0795-0805%-11121J217-238L-0003+*00000-0007
-11241J2JP-090--11353K5~-012--011~--010N-0815-0873%~11621J217-238L~-0004+00000~-0008
-1174100-0-0819-004117-238L-000500-2492-08730R~2492-0051~6-0829-2492%¥000000~0009
-123410017-238L~000600~2492-08730L~2492-010N0J~-2492-0815-6~0839~2492+000000-0010
-129410017-238L-0007-0-0843-005517-238L-000800-2492~010N0L~2492~-0009+000000~0011
-135410017-3854-2492-6~0877-249217-238L-000900-2492-010~0L~2492~0065+*000000~-0012
~-14141M80J~2492~-001917-3854~2492~-6-0847-249217-238L-000-+000000000000000000-0013
-14501L617-238L-0040K0~-0851-002317-238L~-0041%-14741J217-238L-0010%000000000~0014
~1486100J3~0851000~411-0099-000M05-1522-~-R9-0~--JK5-005541~-0851000-1+#000000-0015
-1546100KM~-0851-0847M7~1474-110017-238L-001100-2492-08432K~-2492-0877+000000-0016
-16061MB814-24920~-000M7-0000~1300M6-162M~1200M9-0000-~0000+000000000000000000~0017
-165014217-238L-0012%-16203-5-1650%-16501K417-238L~-0050K0-0851-0023%0000000~-0018
-167410017-238L-005120~-0098-085111-0099-001-05~1722---R9P~~1745-0120+%000000~0019
~173410000-2492--JK00K-2492~-083917-232L-24920K-2492-0829M3-1802-2483%000000-0020
~17941J2M9~-0000~0000+-18021K4M4~-0000-2490M9-180~--0000%~-18221J217~-238L-0052%~0021
-17963-5-1822%~-18221M817-238L-00802Q-0098~-085111-0099-001-05~1870-~--R9+0000-0022
-1870100P~=-1893-011500~2492~-~JJ50K-2492-07950L-2492-00650R~-2492-0805+000000~0023
-19301000J-2492-003317~-3854-2492-6-0855-24921 7-238L-0081J3-0855000-4+000000~0024
-19901M811-0099-000M05-2014~--99~0--J25-00691 7-238L-0082%-18043~-5~-2026%¥0000-0025
-202610017-238L-0070J1-0851000~-1KM~-0851-011-M7-1674~-110017-238L~0071+000000~0026
-207410017-238L-020000~-2492~-08431P-3926-00731P-3902-00732K-2492-08434%000000-0027
~-21341M814-24920-000M7-0000~-1300M6-0000-1200M9-21 6M~-0000+000000000000000000-0028
-21781J217-238L-0201%-21603-5-2178%-21781K417-238L~0000.1P~4502-0000+#0000000-0029
-22021001P-381L-08191P-380Q-0839K0~0851-002343-0851000~411-0099-000M*000000-00 30
-226210005-2274---R91--381L--JK5J1-0851000~-1KM-0851-0847M7-2238-1100+000000-0031
-23221K417-383Q000-017-238L~-0211%-23341J249-0000-0000%~21973~-5-23404+0000000-0032
~23412-5-44062-3-022-5-44542-5~09-22-5-44782-5~02J02-5~44062-3~022-5-3821L%0-0033
-23823-5-23732~2J02-5-379Q3~5-23732-2442~-5-382Q3-5~-2368%-23363-5-24124%00000-0034
-24121L617-238L~-0231-0-0819~-005517-238L-0232%~-24361J2M9~0000-0000+000000000-0035
~24441J217-238L-0233%-21483-5-244644-24441K417-238L-00001P-4502-0000%0000000-0036
-2468100K0-0851-002343-0851000-411-0099~000M05~2516---R91~-=-381L~~JK5+000000~0037
-2528100J1-0851000~1KM-0851-0847M7-2480-110017-383Q000~-017-238L~0221+000000-0038
-25761J249~-0000~0000%-24633-5-2582+-25832-5-383L2-3-202-5-44782~-5~02M9+0000-0039
~-26012-5-44062-3-022~5~3821L3~5-26052-2J02~5-379Q3-5-26052~-2J42-5-382Q%00000 ~00 40
-26383-5-2600+-25783-5-2644%-26441J217-238L~0241%~-24383-5-2644%000000000000~-0041
-264410017-238L-025000-2492-08 730R-2492-00091P-4022-0839-6~0839-2492+000000~-0042
-270410017-238L-025100-2492-08432J-2492-0023-6~-0843-249217-238L~0252+000000-0043
-27521J2M9-1450-0000%-27601J21 7-238L-0253%~16443-5-2760%#0000000000000000000 ~00 44
-276010017-238L-0060-0-0881-007717-238L-00611P~-3998-0081-6-0891-2492+%000000-0045




13.

-282010017-238L-00622P-3854-0100-6-0859-249217-238L-00001P~4502-0000%000000~0046
-28801001P-380Q~-0891K0~-0863-0023K0-0895~-00231P-3811L-0881J1-0895000-1+000000-0047
-2940100KM-0895~0037M7-2916~11001P-380Q-0891J1-0863000~-1KM~-0863-0859%000000-0048
-30001L6M7-2904~110017-383Q000-017-238L-0064%-30241J249-0000-0000%000000000-0049
-28753-5-3030+4-30312-5~-3831L2-3-222~-5-44062-3-022-5-382L3-5-30432-2J40+%000000~0050
-30592-5-379Q3-5-30432-2J42-5-382Q3~-5-3038%~30263~-5-3082+000000000000000000-0051
-308210017-238L-0171-0-0655-079517-238L-017200-2492-010-0J-2492-0019+#000000-0052
-314210017-3854-2492-6-0851-249217-238L~-0173K0-0859-008517-238L~-0174%000000-0053
-319010017-238L~03202Q~0098-085911~-0099-001~-05-3238---R92Q0-0098-0859+000000~00 54
-325010011-0099-002-05-3274~--9900~-2492--05504-2492-0805-6~~0N5-2492+000000-0055
-3310100J1-0859000-1KM-0859~0851M7-3190~110017-238L-00001P~-4502-0000+#000000-0056
-3370100K0-0859-00232Q0-0098-085911-0099-001-05~3418---R91-~-380Q-~0ON5%000000-0057
-3430100J1-0859000-1KM-0859~-0851M7-3382~110017-383Q000~017-238L~-0322%000000~-0058
-34781J249-0000-0000%-33653~-5-3484%+-34852-5-383L2-3-142~5~44542-5-09-240000-0059
-35032-5-383L2-3-022-5-379Q3~5-34972-2J32-5-382Q3~5-3492%~34803-5-3534+%0000-00 60
-353410017-238L~-000034-0370-0901M9-091P-000017-238L-000049-0796-0000%000000-0061
-0000+000000000000000000000000000000000000000000000000000000000000000000000~-0062
-0000%000000000000000000000000000000000000000000000000000000000000000000000-0063
-0000%000000000000000000000000000000000000000000000000000000000000000000000-00 64
-35902J9024341534500-0900-+600000000000000000000000000000000000000000000000-0065
R9999%000000000000000000000000000000000000000000000000000000000000000000000-00 66

COMPUTER
TECHNOLOGY,




FLOWCHART OF ScALE
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Source Listing of Scale

**FOR
*POBJP4
*L ISTPRINTER SCAL
*LDISK SCAL
C SCAL
o SCAL
c e 3 e o 0ok e st o e oo sk kol ok ook ok ok sk o ok sl ok sk ok o Sk Rk sk etk sk aRofok ek ok Ok Ok R Xk ok R ok ok SCA L
c * *SCAL
SUBROUTINE SCALE (XyNyXLyXMIN,DX) SCAL
C * *SCAL
c * : #*SCAL
C * JURIS PUTNINS-COMPUTING CENTER,RICHARD NORTHOUSE-ELECT ENG *SCAL
c ® UNIVERSITY OF WISCONSIN MILWAUKEEsMILWAUKEE,WIS 52301 *SCAL
C * *SCAL
o st e e s e e s e s sl sl s ool o ks ke ke sk e s o skt ok sl s ok e ol Sk sk R e ok ok kR Rk R Rk R kR kX SCA L
C ' ‘ SCAL
C , SCAL
DIMENSION X(1000) SCAL
XMIN=X(1) SCAL
XMAX=X{1) SCAL
c SCAL
o wdokiokiokkoRkkkkk®k  CALCULATE RANGE OF VARIABLES Aok ook Rk Rokk Rk SCAL
c SCAL
DOLlI=1,N SCAL
IF(X({I)=XMIN)2,3,3 SCAL
2 XMIN=X(I) SCAL
3 IF(XMAX=X(I))4,1,1 SCAL
4 XMAX=X(1) SCAL
1 CONTINUE SCAL
C SCAL
c ok o A ok ok ook 3ok DX = INCREMENT PER INCH Aok kAR kKRR KKk kxR SCAL
DX=(XMAX-XMIN) /XL SCAL
o Rk ol e ok ok CHECK FOR NON VARYING DATA ook ok ok ok dok ok ok ROk ek k kX SCAL
IF(DX)9998,9999,9998 SCAL
C Aok ook ok o ok " TRUNCATE TO ONE SIGNIFICANT DIGIT Redokdxk xR XEKXSCAL
9998 DX=DX+DX*10000000.,-DX*10000000. SCAL
C SCAL
c Ak ok Aok sk sk ok FIND MAGNITUDE OF INCREMENT e ek ok ok Rk kR k¥ X kk SCAL
o * TO INCREASE SPEED THERE IS TWO SECTIONS MAGN.GT.10 AND .LT.1* *SCAL
cc FoRA A A AR SET DELDX AS 1l.*(EXPONENT OF DX) HkkxkkdrkxxxkxxSCAL
C SCAL
IF(DX-10.)20,21,21 SCAL
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20 DO 22 1I=1,101 SCAL 410
IF(10.%%(1-1)~-DX)23,23,22 ’ SCAL 420 :
22 CONTINUE SCAL 430 ‘jw
23 DELDX=10,%%(1~1) SCAL 440
GOTO 30 , : SCAL 450
21 DO 24 1=1,99 ' SCAL 460
IF(DX~10.%%1)25424,24 SCAL 470
24 CONT INUE SCAL 480
25 DELDX=10¢%*x(I1~1) SCAL 490
30 ==1, ’ SCAL 500
c e e e 3 ok o ke FIND MINIMUM VALUE THAT IS A MULTIPLE OF DX *¥x*%x%x%x%%SCAL 510
IF(XMIN)31,35,35 SCAL 520
31 IF(XMIN=A* DX)33,40,40 SCAL 530
33 A=A-1, SCAL 540
GOTO 31 SCAL 550
35 IF (XMIN-(A+1,)%DX)40,37,37 SCAL 560
37 A=A+1, ’ SCAL 570
GOTO 35 SCAL 580
c *%kkkk  CHECK,DO ALL POINTS FIT USING THIS MIN AND DXeee *x%kxx*XSCAL 590
40 IF (XMAX=(A+XL)*%DX) 42,442,441 SCAL 600
c *akxxkk  NO FIT.. INCREMENT DX BY DELDX AND TRY AGAIN FAkkEREXAXSCAL 610
41 DX=DX+DELDX SCAL 620
GOTO 30 SCAL 630
C e e e e e ok ok YES WE HAVE A FITeeese DEFINE XMIN AND RETURN k%%*k*%%SCAL 640
42 XMIN=A%*DX SCAL 650
9999 RETURN SCAL 660
C Wokkxgxxkkxkkk%kk END OF SUBROUTINE SCALE kR kak kR khkkhkkx k% SCAL 670
END SCAL 680




17.
Object Listing of Scale

-010-207R87898024341534500-2394-8-4-0118N99980000000000000000600000000000100-0001
~0000KJ701234567891234567%-00002M1-001-101-099J0000000~140000000~-8J0000000--0002
-00412-12+-00772-14+0000000000000000000000000000000000000000000000000000000-0003
-01181J217-238L-0001%-012411L6J0-0214-0052J1-0214000~4J1-0123000-5%000000000~-0004
-0160100K0-0195-012LMM-0208-0195L3~-0195-0000K0-0195-019NK0-0052-0195+¥000000-0005
-0220100J1-0214000-1MN-0136~-021MJ1-0123000-2L1-0112-037517-238L-0002+%000000~0006
-0280100J6-0315-0000KJ-0315-005606-2492-0000~-6-007J~249217-238L~-0003+000000-0007
-0340100J6-0375-0000KJ-0375-005606-2492-0000-6-0087-249217-238L-0004%000000-0008
-0400100K0-0091~000317-238L~-00052Q-0098~009111-0099-001-05-0460---R9*¥000000-0009
-0460100P--0483-005600-2492~---N60K-2492-007JM3~-0516-2483M93~0000-0000+%000000-0010
-05161K4M4-051M-2490M9~-0000-0000%-05361J217-238L-0006%-05303~-5-0536%0000000-0011
-053610017-238L-00202Q-0098~009111-0099-001-05-0584=-=~R9P~--0607-0056+000000-0012
-05961L600-2492---N6-6-007J-249217-238L-0021%~05103-5-0620+0000000000000000-0013
-062010017-238L-003020-0098-009111-0099-001-05-0668---R900-2492-0087+#000000-0014
-06801M8P-~0703-00560K~-2492~--N6M3-0724~2483M3-0000-0000+000000000000000000-0015
-07241K4M4-072K~2490M9-0000~-0000%~-07441J217-238L-0031%~07383~5-0744+0000000-0016
-074410017-238L-004020-0098-009111-0099-001-05-0792---R9P~=-0815-0056+000000-0017
-08041L600-2492~--N6—-6-0087-249217-238L-0041%~-07183-5-0828+0000000000000000~0018
-082810017-238L-0010J1-0091000-1KM=-0091-006JM7-0412-110017-238L-00114%000000-0019
-088810000-2492-00870K-2492-007J0R-2492-0060-6-0070-249217-238L-0012%¥000000-0020
-09481L600-2492-0070M3-0980-2483M9-0000~-0000%-09801J2M4-0000-2490+%000000000-0021
-09921J2M9-0980-0000+-10001J21 7-238L-0013+%-09823-5-1000+0000000000000000000-0022
-100010017-238LR998000-2492-00700L-2492-00310J-2492-0070-6~-1077-2492+¥000000-0023
-10601J2M9-1078-0000%-10781L600-2492-00700L-2492-00311P~-4022-1077+#000000000-0024
-1114100-6-0070-249217-238LR998100-2492-00700K-2492-0041M3-1182-2483%000000-0025
-1174142M9-0000-0000%-11821K4M4-118--2490M3-0000-0000%-12021J217-238LRG982%-0026
-11963-5-12024%-12021M817-238L-0200K0-0091-000317-238L~020100-2492-0003%0000-0027
~12501002K~2492-0091-6-1077-249200-2492~00411P-4094~10770K-2492-00 70%000000-0028
-13101K4M3-1330-2483M9-0000-0000%-13301K4M4-0000-2490M9-132Q-0000+000000000-0029
~-135014217-238L-0202%-13323-5~1350%-13501K417-238L~-0220J1-0091000~1+0000000-00 30
=13741L6KM~-0091-0007M7~-1226-110017-238L-0221%~13243~5-1398%0000000000000000~0031
-139810017-238L-023000~2492~00032K-2492-0091-6-1077-249200~-2492-0041+000000-0032
~14581L61P~4094-1077-6-0101-249217-238L-0231%~14821J42M9-0000-0000+000000000-0033
=149014217<238L-0232%~-11763-5-1490+-14901K417-238L-0210K0~0091~0003+0000000-0034
=151410017-238L-021100-2492-00411P-4094-00912P~4022-0076M3~1582-2483%¥000000~0035
~1574142M9-0000~-0000%-15821K4M4-158--2490M9-0000-0000%-16021J217-238L-0212+-0036
-15763-5-1602%-16021M817-238L-0240J1-0091000-1KM-0091-0011M7-1514-1100%0000-0037
=-16501J217-238L-0241%-15963-5-1650%-16501K417-238L-025000-2492-0091+0000000-0038
-16741002K-2492-0003-6-1077-249200-2492-00411P~-4094~1077-6-0101-2492+000000~-00 39
~173414217-238L-0251%-14843~5-1734%-17341K417-2381L-03001P-3974~-0021+0000000-0040
-1758100-6~0111-249217-238L-030100-2492-007JM3-1814-2483M9~-0000-0000+000000-0041
-18141K4M4-181K-2490M9~-0000-0000%-18341J217-238L-0302%-18283-5-1834%0000000~0042
-183410017-238L-031000-2492-01110L-2492-00702P-4022-0071M3-1902-2483+000000-0043
~18941J2M3-0000-0000%~-19021K4M4~190--2490M9~0000~0000%-19221J217-238L-0311%-0044
-19163~5-1922%-19221M817-238L-033000-2492~01110K-2492~0021~6-0111-2492+0000~-0045
-19701J217-238L-0331%-19701J2M9-1834~0000+-19781J217-238L-0332+000000000000~0046
~18083-5-1978%-19781M817-238L-035000-2492-01110J~2492-00210L-2492~0070+0000-0047
~-20261L62P~-4022-0071M3-2058~-2483M9-0000~0000+~-20581J2M4-2050-24904000000000-00 48
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-2070142M9-190--0000%-20781J21 7-238L-0351%-20523-5-2078%#0000000000000000000-0049
-207810017-238L~-037000-2492~01110J-2492-0021-6-0111-249217-238L~0371%000000-0050
=21261J2M9-1978-0000%-21341J217-238L-03724~-18963-5-2134+%0000000000000000000-0051
-213410017-238L-040000-2492-01110J-2492-00600L~-2492-00701P~-4022-0087+000000-0052
=21941K4M3-2214-2483M9-0000~-0000%-22141K4M4-0000~-2490M9-221K-0000*000000000-0053
=22341J217-238L-0401%-22163-5-2234%-22341K417-238L~041000-2492-0070#0000000-0054
-22581L600-2492-0101-6~0070-249217-238L-0411%-2282142M9~1734-0000+000000000-0055
~229014217-238L~-0412%-22083-5-22904~-22901K4]1 7-238L-042000~2492-0111%0000000-0056
=23141L60L-2492-0070-6-007J-249217-238L-0421%-09743-5-2338+0000000000000000-0057
-233810017-238L~00003J-0375-0112M9~012L~-000017-238L-000049-0796-0000+000000~0058
-0000%000000000000000000000000000000000000000000000000000000000000000000000-0059
-0000+000000000000000000000000000000000000000000000000000000000000000000000-00 60
-23942-1+%600000000000000000000000000000000000000000000000000000000000000000-0061
R9999+000000000000000000000000000000000000000000000000000000000000000000000-0062

O
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Source Listing of Mainline Program

#¥FORX
#*LISTPRINTER TEST
*POBJP4 TEST
¢ TEST
¢ TEST
c e 3 e e o ot ok e s ofe ok e e ke sk e o o ol e e ke e o ok o e e s ok sk st ks kol ok ol R R R R R ol R kR R Rk kR T ES T
C * *TEST
c * TEST MAINLTINE FOR GRAPHZ2 *TEST
¢ N *TEST
C ARk #KKEXTEST
C * *TEST
C * Je PUTNIS AND R.A, NORTHOUSE *TEST
c * UNIVERSITY OF WISCONSIN MILWAUKEE *TEST
C * APRIL 1967 *TEST
C * *TEST
C ¢ e e e i ot o ok o o ok s o ok o o e s e e st et el ok e ksl ol i e ol sk kol etk ok ok Aok ok ok Ok R Rk Rk kR Rk ok Rk TES T
C TEST
c TEST
DIMENSION X(30},Y(30) TEST
C TEST
o 3 3 e e e o e e 3k o e o oo e e ok ok K DEFINE CONSTANTS ok ook kR kR ROk R R KRERTEST
c TEST
TWOPI=8.%ATAN(1,) TEST
ANG=0, TEST
DELTA=TWOPI/ 30, TEST
c TEST
c e e ofe e e o sl ok s sl e o sl sl kol ok CONSTRUCT THE CIRCLE skdedodkokokkkk kR Rk Rk Rk Xk ATEST
o TEST
DO 2 K=1,30 TEST
X(K)=100.*%COS(ANG) TEST
Y(K)=100.*SIN{ANG) TEST
ANG=ANG+DELTA TEST
¢ TEST
C e ok o e o ok e ok o e e s o ok ok Kok GRAPH THE CIRCLE ecdokdodok Rk ok Rk okk R kKX X TEST
C TEST
CALL GRAPH2(6449649304X,Y) TEST
CALL EXIT TEST
C TEST
C e s e o o o 30 e e o e e ke e ok e o o e sl ok END OF TEST sestededk ek Aok ok kR kR k ok kR xRk TEST
c ' TEST
END TEST
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Object Listing of Mainline Program

-010-207R87898-0~0000J0-00~1158-8-4-0708N9998000000000001110000000000000100-0001
-0000KJ701234567891234567+%~00002M1Q0000000-1J0000000~-1~0000000RR~001J000000-0002
-00412K70-300000000-1L0000000~-2-030+000000000000000000000000000000000000000-0003
-070810017-238L~-00011P~231L-00190L~2492-0009-6-0377-249217-238L~0002+000000~0004
-0768100-0-0387-002917~238L~000300-2492-03770R=-2492-0063-6-0397-2492+000000-0005
-082810017-238L-0004K0-0701-003317-238L-00052Q-0098~070111-0099~001-%000000~0006
-088810005-0900~--R91P-230L-03870L-2492~0043~6~==P7-249217-238L-0006+000000-0007
~-09481M81P-230Q~03870L~2492~0043~6~-~M-T7-249217-238L-0007+000000000000000000-0008
-098410017-238L~-002000~2492-03870J-2492-0397-6-0387-2492J1~-0701000~1+000000-0009
~10441M8KM-0701-0067M7~-0852-110017-238L~0021JP-0700-10913J5-0053~0053-0067%-0010
-11073J0-0077-04074-11181K417-238L-002249-0796-00004%-113814217-238L-0000+00-0011
-115014249-0796-000040000000000000000000000000000000000000000000060000000000~-0012
~11582J99M75941574872-0706-+%600000000000000000000000000000000000000000000000~0013
R9999%000000000000000000000000000000000000000000000000060000000000000000000-0014




OPERATING INSTRUCTIONS
To use GRAPH 2 the user must load both SCALE and GRAPH 2 on to the disk
before an execution is attempted. This can be accomplished by,

1) CLEAR CORE

2) COLD START

3) COMPILE AND LOAD GRAPH 2 SOURCE DECK

4) COMPILE AND LOAD SCALE SOURCE DECK

5) EXECUTE MAINLINE SOURCE DECK

DECK LABELING SHEET

Deck No. Name Cards
1 Test Mainline - Source 42
2 Test Mainline - Object 14
3 Graph 2 - Source 91
4 Graph 2 - Object 66
5 Scale - Source 71
6 Scale - Object 62
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