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ABSTOACT 

A computer subroutine package written at the University of 
Wisconsin to produce line printer plots has been aodified 
to run on MBL's CDC 3800 Conputer. Line printer plots are 
valuable for scientists who want a fast and econoadcal 
method of producing plots but who do not require a high 
resolution capability. 

PROBLEM STASUB 

A final report on one phase of the problem; work is 
continuing on other phases. 
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URL Oeneral and Administrative Function 78-I6OI 
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A 360O Conputer Subroutine Package to Produce Line Printer Plots 

IMIRODOCTIOH 

A ccoputer subroutine package written to produce line printer plots 
for the Control Data Corporation 3600 Conputer by personnel of the 
Computing Center of the University of Wisconsin, Madison, Wisconsin 
has been modified for NRL's CDC 38OO Drum SCOPE Conputer System, 
übe following subroutine description contains many excerpts from the 
original documentation received from the University of Wisconsin 
(Section 3«15, Reference (l)). 

The line printer plot subroutine, GRAPHS, Is Intended to be valu- 
able for scientists who want a fast and economical method of producing 
plots of their data but who do not require the high resolution (100 
points per Inch) of the CALCCMP plotter (Section 3» 15, Reference (2)). 

throughout this report, a "plot** will mean one set of axes (abscis- 
sa and ordlnate) and all the curves to be plotted on this set of axes 
(e.g. - five curves plotted on one set of axes would be one plot). 
A "curve" will mean that which Is generated from one set of data points 
by one call to GRAPHS. 

übe remainder of this report describes the use of the line printer 
plot subroutine, GRAPHS. 



SUBROUTINE DESCRIPTION 

1.0 IDEHTIFICATION 

L.L Tltie 

Line Printer Plot 

1.2 Identification Name 

JJ-NRL-PRPI^iT 

1.3 Classification Code 

J5 - Output, Plotting 

l.k RCC Identification Number 

J5OO2R0O 

1.5 Entry Pointe 

ORAPBS 
ÖRAPB2X 
GRAPH2T 
SRAPHSXT 
PICTURE 

1.6 Programming Language 

Language: 360O FORTRAN and COMPASS 3*3 

Routine Type:    Subroutine 

Operating System: DRUM SCOPE 2.0 

1.7 Ccnputer and Configuration 

CDC 38OO 

1.8 Contributor or Progranaer 

Dianna L. Denton, Code TQlJUD,  Research Caqputation Center, 
Mathematics and Infoxmation Sciences Division 

1.9 Contributing Organitation 

NRL - Naval Research Laboratory - Washington, D. C, 20390 



1.10 Prograa Availability 

1.10.1 Sutaalttal:    Prograa write-up, Fortran and Coapaaa 
source deck, source listing 

1.10.2 On File;       HCC Program Library 

1.11 Verification 

See Section 7.0, Test Method and Results 

1.12 Date 

10 June 1969 

2.0 PORPOSE 

2.1 Description of the Routine 

ORAPBS produces a plot(s) on the Una printer from user 
specified data (tvo data arrays). In addition to producing the 
plot, GRAFB2 perfoms the folloving functions: 

(a) Prints a special symbol for all points on a curve 
(optional), or uses a standard symbol. 

(b) Prints plot title (optional). 

(c) Prints abscissa and ordinate axes with titles 
(titles art optional). 

(d) Prints mneric labeling of the axes to Indicate 
magnitudes• 

(e) Allows overlay curves (multiple curves) on one set 
of axes. 

(f) Determines shifting and scaling so that the data 
will fit the user specified plot dimensions, or 
allows the user to specify the shifting and scaling 
factors. 

(g) Provides for multiple copies of a given plot 
(entry point PICTORE). 

(h) Allows plots to vary in sise betveen the limits of 
3x3 Inches to 25 x 10 inches, where the abscissa 
length Is specified first. 



2.2 Problem Background 

ORAFIS vas acquired to aeet the need of those scientists 
who vmnt a less expensive and faster method for plotting 
hut who do not require a higb resolution capability. 

3.0 Q3AGE 

The physical appearance of the axes, the axes labels, the axes 
titles, and the plot title is described In Section 3*3» Output. 

Described below (Parts A, B, C, and D) are the four basic calling 
sequences (Standard, Expanded, Standard Overlay, and Expanded 
Overlay) for QRAPE2. which assume that the two data arrays (abscissa 
and ordinate values) to be plotted are TXPE REAL. Part E below 
gives the entry points to be used when one or both of the data 
arrays are TZPE INTBOER. Part F below describes the PICTURE 
subroutine calling sequence. 

A. Standard QRAPBB Calling Seqiwnce (GRAPHS Cosputes 
aoaling and Shifting). 

CALL QRAPH2 (X, T, H, ISIZE, ISCALE, ITTILE, IXXITLE, 
IXTTCLE, ISXME^L) 

The above call is used when the 

(1) scaling and shifting factors are to be computed by 
ORAPB2, and 

(2) the curve is not to be overlaid on the preceding 
set of axes. 

The above call will cause 

(1) the preceding plot (if any) to be printed (unless 
PICTORE has been called since the previous call 
to GRAPB2), and 

(2) the new axes, titles, and curve to be generated, 
but not printed. 

B. Expanded gRAgg Calling Sequence (User Supplied Scaling 
"and Shifting Factors). 

CALL 0RAPH2 (X, T, H, ISIZE, ISCALE, XSHIFT, XSCALE, 
YSHEFT, YSCALE, ITITLE, IXTITLE, lYTITLB, 
isntB^L) 



The above call is used when 

(1) the user specifies the scaling and shifting 
factors, and 

(2) the curve is not to he overlaid on a previous 
set of axes. 

ISCALE must he equal to 4HEEDI (See Section 3.2, ISCALE). 

The above call will cause: 

(1) The preceding plot (if any) to be printed (unless 
PICTORE has been called since the previous call 
to GRAPE), and 

(2) the current axes, titles, and curve to be generated, 
but not printed. 

C. Standard Overlay Calling Sequence; 

CALL ORAPBE (X, Y, If,  71#VERLAI, ISCALE, ISXMB0L) 

The above call is used when the 

(1) scaling and shifting factors eure to be conputed 
by GRAPH2, and 

(2) the curve is to be overlaid on the preceding set 
of axes. 

Tbe first curve and the axes of the plot must have been 
generated using the Standard or Expanded 0RAPB2 calling 
sequence. 

The above call causes the current curve to be generated, 
but not plotted. 

All curves of an overlay plot, except the first, must be 
generated using an Overlay Calling Sequence.    Any number 
of overlay curves may be generated for a particular plot. 
However, the nuaber of different symbols which may be 
used to distinguish between the curves is restricted to 
ten (See Section 3.2, ISYMB0L). 

D. Expanded Overlay Calling Sequence; 

CALL GRAPH2 (X, T, N,  TtyftVERLAT, ISCALE,  XSHIPT,  XBCALE, 
YSBIFT, ISCALE, ISOfl^L) 

The above call is used when the 

(l) user specifies the scaling and shifting factors, and 



(2) the curve Is to be overlaid on a previous set of axes. 

ISCALE oust be equal to 4HEX3M (See Section 3.2, ISCALB). 

Sie above call will cause the current curve to be generated, 
but not plotted. 

All curves of an overlay plot, except the first, must be generated 
using an Overlay Calling Sequence. Any mnber of overlay curves 
nay be generated for a particular plot. However, the number of 
different symbols which may be used to distinguish between the 
curves Is restricted to ten (See Section 3*2, ISINB^L). 

B. Calling Sequence for Integer Data Array(s); 

If one or both of the data arrays are TXFB JUnOBlER, dlffereut 
entry points of QRAFB2 must be used, the entry point to be 
used Is chosen according to the following table: 

Abscissa Array(X)   Ordinate Array(T)   Entry Point 

TZPB REAL TZFE REAL GRAPS 
TOB DTCBOER TIPE REAL GRAPB2X 
TXFB REAL TYPE TSTEOER QRAPB2T 
TIPS nnS&ER TIPE ISTBOER CfflAPBSXX 

The parameter lists are the same as described In the calling 
sequences to QRAPB2. For example, If the abscissa values of 
the data to be plotted are In the TZPE REAL array Z, and the 
ordinate values are In the TIPE DRBSBt array IT, then the 
Standard Calling Sequence (See A above) Is: 

CALL aRAPB2T(X, IT, R, ISIZE, ISCALE, ITITLE, IXTITLE, 
ITTITLE, ISYMB0L). 

F. PICTOBB flailing Sequence: 

CALL PICTORE 

The above call Is necessary to 

(1) print the last plot produced In a sequence of one or 
more calls to GRAPHS, or 

(2) print multiple copies of a plot produced by the previous 
GRAPH2 call (n calls to PICTORE will produce n copies of 
the last plot generated by GRAPHS). 



Vor exaogple, 

CALL GRAPHS (appropriate paraneters) 

CALL PICTORE 

viU generate the plot in the call to QRAPS and print the 
plot In the call to PICTORE. If PICTORE vere now called n 
more tines, n «ore copies of the plot would be printed. 

A call to ORAPBS causes the preceding plot (if any) to be 
printed. This Is true except when PICTURE has been called 
prior to «mog OMPE. 

3.2 Argunents» Paraneters, and/or Initial Conditions 

Initial Conditions:   

Before calling (JRAPB2 (or QRAPB2X, ORAPIET, or ORAPBSXr), 
2 one-dlnenslonal arrays, containing the data to be plotted, 
oust be stored in the conputer (one array containing the 
abscissa values, the other the ordinate values). Bach of 
these arrays can be either T3CPE REAL or TZFE URUCMSR (See the 
X and T paraneters below). In Section 3*1 Parts A, B, C, and 
D, calling sequences are described for the TIPS REAL case 
only. In Section 3.1, Part E, the use of ORAPBS when one 
or both of the coordinate arrays are TIPE IHTBQER, la described. 

Paraneters; 

X - TXPE REAL array containing the abscissa values 
to be plotted. To use a TXPE IBTBQER array, see 
Section 3*1* 

Y - TZPE REAL array containing the ordinate values to 
be plotted. To use a TIPE IHTBÖER array, see Section 
3.1. 

N - integer number which specifies both 

(1) the number of points to be 
plotted, and 

(2) the plotting mode. 

If R is positive, the effect of a continuous 
line is produced by use of linear Interpolation 
to fill in values between successive data points. 
(Since this is analogous to pen-down plotting 



node on a plotter, It vlU hereafter be referred 
to as "pen-down" mode). If N Is negative only 
those points contained In the arrays are plotted, 
(nils will be referred to as "pen-up" mode). 
The first |N| points of the X and Y arrays are 
plotted;  |N| must be sthe size of the X and Y 
arrays. 

ISIZE - a  Hollerith designator which specifies the 
dimension (in inches) of the plot. 

ISIZE = 5HLARGE for an 6 x 16 Inch plot 

ISIZE = 5HSMALL for a 6 x 6 Inch plot 

ISIZE = 5HxxXyy for a user specified 
plot size where, 

xx = X-axis length in Inches (5«;xxs25) 

yy = Y-axis length in inches (5syy ^10) 

ISCALE - a Hollerith designator which specifies 
the type of scaling to be used on the data. 

(1) Autcaatic Scaling; ISCALE = IfHAin^ 

Automatic sealing causes the program to 
fit the data points into the plot size 
as specified by the parameter ISIZE. To 
locate the origin, the plot is classified 
Int? one of three types in each direction. 
Thie clascification depends upon the signs 
of the maximum and minimum values of each 
of the two coordinate arrays. 

The position of the origin-point of the 
plot within the defined plotting rectangle 
is shewn in Figures la. and lb. Combinations 
of the two sets of figures are permitted. 

Ordinate data   Ordinate data 
all positive   all negative 

Ordinate data 
both-fand - 

Figure la« Position Of The Ordinate Origin As A 
Function Of Eie Sign Of The Ordinate Data. 
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Abscissa data    Abscissa data     Abscissa data 
all positive      all negative       both-fand - 

Figure lb:    Position Of übe Abscissa Origin 
As a Function Of The Sign Of The 
Abscissa Data. 

Sealing of the curve data is by powers 
of two such that the resultant curve occupies 
at least one-half of the allowable plotting 
length for each coordinate axis.    For best 
results, If M is the BMudJnvn of the absolute 
values of the data for one axis, the length 
of that axis in inches, as specified by the 
parameter ISIZE, should be slightly greater 
than (or exactly equal to) one of the terms 
of the sequence .   . . l/^M, 1/&1, M, 2M, 
HW|    •    •   •    • 

For exanple, suppose that the abscissa 
coordinate values of the points to be 
plotted range from 31*5 to U6.0, so that 
M =U6.0.    Then the best choices of abscissa 
axis length, in inches are:    23 (exactly l/2M), 
12 (slightly greater than 1/hH, and 6 (slightly 
greater than l/8M). 

(2)    Blaeed Scaling;    ISCALB = 4HBIAS 

Under this option, the minimum value of 
each coordinate array Is subtracted from 
the corresponding coordinate of each data 
point before the point Is plotted.    For 
each axis,  scaling is by powers of two, as 
above, except that the difference between 
the m»*!«!'— and mlnlimmi values of the data 
for that axis (rather than the maxlmum of 
the absolute values of the data for that 
axis) is vised to determine the scale factor. 
For best results, the corresponding axis 
length as specified by the parameter ISIZE 
should be equal to or slightly greater than 
this difference times a power of two. 



(3) Repeated Scaling and Shlfting Factors; 

ISCALE = UBBAME 

With thlB option, the scaling and shifting 
factors used In the previous plot are also 
to be used In producing the current plot. 
This option should he used with the Standard 
Overlay Calling Sequence If each curve Is to 
he shifted and scaled by the saae values as 
the Inmedlately preceding curve. If the 
shifting and scaling is to he different, 
see the other ISCALE options. However, it 
should he remembered that the numeric values 
written on each axis are based on the scaling 
and shifting factors vised for the first curve 
plotted on those axes. 

(U) Unsealed Data; ISCALB = kmjm 

This option is provided to plot the data «tth 
no scaling or shifting. When using this option 
the user most be sure that his data is properly 
scaled and centered to fit into the plot size. 

(5) User Specified Scaling and Shifting; 

ISCALE = kwsnf 

This option causes the four real parameters, 
XSHEFT, ZSCALE, YSHIFT, and TSCALC, to be used 
for shifting and sealing the data. This option 
can only, and must, be used in the Expanded 
ORAFBS calling Sequence (See Section 3*1* Fart B), 
and in the Expanded Overlay Calling Sequence 
(See Section 3.1, Part D). 

If Xi and Tj^ are unsealed abscissa and ordlnate 
values respectively, then the corresponding 
plotted values in inches, relative to the lower 
left hand comer of the plot rectangle after 
rotation (see Section 3.8) will be; 

X4 - XSHDT     \  - TSHIPT 
  and   
XSCALE YSCALB 

XSHIFT - A real value which specifies the amount of shift 
for the abscissa values, übe point on the x-axls 
at the lover left-hand comer of the plot rectangle 
after rotation (see Section 3.8) will be annotated 
by XSHIFT. 
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XSCALE - a real value vhleh »peclflee the scale fact*r 

for the shifted abscissa values.    This is the 
increment used to increase XBHIFT to calculate 
the annotation value and. the plotted value for 
eacu tick mark after the first tick nark (where 
a tick mark occurs every inch).    Thus, the 
annotation and the value plotted at the nth 
tick mark will he XSHIT + (n-1) XSCALE. 

XBEEFP - a real value which specifies the amount of 
shift for the ordinate values.    Die point on 
the y-axis at the lower left-hand corner of 
the plot rectangle after rotation (see Section 
3.8) will be annotated by YSHIPT. 

YSCALE - a real value which specifies the scale factor 
for the shifted ordinate values.    This is the 
increment used to increase YSSEFT to calculate 
the annotation value and the plotted value for 
each tick mark after the first tick mark (where 
a tick mark occurs every inch).    Thus, the 
annotation and the value plotted at the nth tick 
mark will be YSHIFT + (n-1) ISCALE 

Example of shifting and scaling: 

If the abscissa values range from 15*0 to 17.0 
and the abscissa axis length as specified by the 
parameter ISIZE is 5 inches then setting XSHXFT =15.0 
and XSCALE =0.1* would cause the abscissa values to 
be shifted and scaled into the range 0.0 to 5.0 
inches, which is the greatest possible range which 
will contain the data within the axis length of 
5 inches. 

XTI1LE - specifies the plot title in one of the following 
two ways: 

(1) a list of characters following a Hollerith 
designator. 

(2) the name of an integer variable or array 
in which are stored the internal BCD codes 
of the characters of the desired title, 
packed eight codes per word, left adjusted 
if less than eight characters. 

Regardless of the way in which the title is speci- 
fied, it may be at most kQ characters in length. 
If less than U8 characters are desired, the last two 
characters must be periods.    ORAPH2 will remove the 
terminating periods and the desired characters will 
be centered appropriately before plotting.    If no 
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title Is desired, the correspoodlng paraaeter 
nay be given the value tero. Or, if none of 
the fcubroutine parameters following imu 
are to be used, the TJTSLE parameter and those 
parameters vhich follow it may he omitted 
from the calling sequence. 

Four examples of the various ways of specifying 
titles, and the corresponding output they 
produce, follow: 

(1) ITITLE = U8E ORAPEL SMIPLE, EXPAUDI!» 
SINE WAVE 

will produce the title 

ORAm SAMPLE, EXPAHDIKO SINE WAVE 

Since the title, which includes seven 
blanks following WAVE, is a full UQ 
characters in length, the last two 
characters ax« not periods. 

(2) ITITLE s 7HMKS£.. 

will produce the title 

AEQUB 

Since the title is less than ltd 
characters in length, the last two 
characters must be periods. 

(3) PEISLBsO 

will produce no title. When the 
title parameter is sero, no title 
is produced. 

(k)  mXLE »XL where the variable IL 
contains 621*3607^533^33338 will 
produce the title SL (|} since IL 
contains the BCD codes for SL (|) 
followed by two periods. 

IXHTEE - specifies the abscissa axis title in 
the same form and with the same rules 
as for ITITLE above, with th following 
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exception: 

The maximum abscissa axis title length 
depends on the length of the abscissa 
aiis. If the abscissa axis length is 
greater than or equal to 8 inches the 
maximum title length is UQ characters, 
as given under ITITLE. However, if the 
axis length is less than 8 inches, the 
maximum number of characters in the 
abscissa alls title is equal to 6* 
(axis length). 

imTLE - specifies the ordlnate axis title in the 
same font and with the same rules as for 
ITTELE above. 

IS1MB0L - is an optional parameter (Hollerith) used 
to specify the character to be used by the 
printer to represent a given set of data 
points. For example. If ISTME0L ■ 1HA, 
the letter A would be used to plot the 
curve. If ISYMBfÜL is not present as the 
last parameter in the calling sequence, 
GRAPHS automatically uses an asterisk (*) 
for pen-down plotting and a plus sign (+) 
for pen-up plotting (See description of 
parameter N above). 

When producing an overlay plot, the number 
of different characters that may be used 
to differentiate between the various curves is 
restricted to ten (e.g. - to produce 
11 curves on one plot, only ten different 
symbols can be used; two curves would 
have to use the same symbol). 

3.3 Space Required (Decimal and Octal) 

3.3<1 unique Storage; 

U112 octal (2122 decimal) locations excluding the 
common block and system library routines. 

3.3-2 Ccamoo Blocks; 

C^H(6N/182736^5/ 

Length: 11031 octal (4633 decimal) locations 

13 



3»3*3   fleaporary Storage; 

None 

3.^   MeiMges and Instructions to the Operator 

Hone 

3.5 Brror Betumg, Measaeea, and Codes 

Each of the follovlng error messages are preceded by the 
Identifier «GRAFBS/. 

(1) Error Message BAD SIZE^USED ABSCISSA = 85 

Cause The length of the X-axls as 
specified by ISIZE VSLS less than 
5 inches or greater than 23 inches. 

Action QBAPB2 will generate the current 
plot using an abscissa length 
of 23 Inches. 

(2) Error Message BAD SIZE/USED jteDINATE = 10 

Cause Iht  length of the T-axis as 
specified by ISIZE was less than 
5 Inches or greater than 10 Inches. 

Action GRAPHS will generate the current 
plot using an ordinate axis length 
of 10 Inches. 

(3) Error Message N EQUAL ZERJ6 

Caaae The number of data points was 
specified as zero. 

Action Current call to GRAPHS will be 
ignored. 

(If) Error Message ALL X ESSENTIALLT ZER^ 

Cause This generally means that all 
abscissa data bad absolute values 
of less than 10'200. When Bias 
Scaling is specified, this measage 
may also mem that the range of 
the data was less than ID-200. 

11* 



Action Current call to GRAFB2 will be 
ignored. 

(5) Error Message ALL T ESSEHTIALLT ZER0 

Cause This generally means that all 
ordlnate data had absolute values 
of less than lO-200. When Bias 
Scaling is specified, this nessage 
nay also mean that the range of 
the data was less than 10"^°. 

Action Current call to GRAPHS will be 
ignored. 

(6) Error Message OVERLAY ERR0R 

Cause An attempt has been made to 
generate an overlay curve prior 
to generating a set of axes by 
using either the Standard or 
Expanded GRAFBS calling sequence. 

Action Current call to GRAPB2 will be 
ignored. 

(7) Error Message 10RE THAN 10 UNIQUE SYMB0LS 

Cause This message occurs when an overlay 
call specifies an eleventh unique 
symbol to be used on one set of 
axes. 

: 

Action   The current call to GRAPB2 and 
all preceding calls pertaining to 
this set of axes will be ignored. 

(8)    Error Message   THIS PI^T |5R ^VLAT N0T D0NE 

Cause   This message follows all error 
messages of the type vhich cause 
the current call to GRAPHS to be 
ignored. 

3.6 Infonsative Messages to the User 

None 

3.7 Input 

None 
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3.8   Output 

See the sample plots in Section 7*0. 

The generated line printer plot will have the following 
automatic features: 

(1) Axes 
» 

(a) Tbe axes will be drawn the length specified 
by the ISIZE parameter. 

(b) Each axis will be numerically labeled at every 
Inch along the axis. 

(c) Each axis is composed of periods (.) and plus 
signs (+) with the plus signs occuring only 
at each inch increment along the axis, nie 
periods are written between the plus signs. 

(d) The abscissa axis will be parallel to the 
paper sprocket holes. 

(e) The ordlnate axis will be perpendicular to 
the sprocket holes. 

If the line printer page is rotated counterclockwise 
90°, the axes will be in the normal X, Y axis 
arrangement. 

(f) All numeric labeling of the axes is written 
with either an F or E Fortran I/O format 
(depending on the site of the values) giving 
3 places to the right of the decimal point. 

(2) Titles 

(a) The abscissa axis title is written parallel 
to the abscissa axis. 

(b) The ordlnate axis title is written parallel to 
the ordlnate axis. 

(c) The plot title is written parallel to the ordlnate 
axis, above the ordlnate axis title. 

(3) Data Curves 

Unless specified otherwise by the ISYNE0L parameter, 
the plotted curves will have an asterisk (*) at each 
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coordinate if the parameter N Is positive (pen-dovn 
mode), or a plus sign (4-) If the parameter N Is 
negative (pen-up mode). The pen mode Is defined 
In Section 3*2, In the H parameter description. 

3.9 Formats 

Not applicable 

3.10 Erternal Routines and Symbols 

ORAPHZA 
CERAPB2B 
ORAFHZ 
QBQ32PRT 
SEARCH 

.  J50O2R0O Package Deck 

CaiAPB2X, uRAPHST, GRMPB2J3,  and PICTORE are 

entry points in ORAPBS. 

I^GP Q1Q04100 DEC. STH. 
MAJOF Q1Q10100 QHSIHQL. ENC. 
XMAXOP Q8QEFJ^R TREND SLJ), 
maof QöqDieT 02007110 IJöP. 

system library 

3.11 Timing 

See the timing for the sample plots in section 7.0 

3.12 Accuracy 

The resolution of the line printer is 10 points per inch 
for the ordlnate axis and 6 points per inch for the abscissa 
axis. 

3.13 Cautions to users 

(1) If you want the plots to be printed on plain vhlte printer 
paper, you should write "FISAL FORM" at the top of your Job 
Request Fora. Otherwise, you will get whatever paper is 
on the line printer at the time of your run. Jobs asking 
for "FINAL FORM" usually are not run until the night shift. 

(2) If the papameter ISCALE equals 4HAÜT0 or UHBIAS, it is 
required that both the coordinate arrays contain some 
non-zero data. If all the data in either of the arrays 
is zero, an error message is printed and no curve (or 
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- J5-IIRL-PRPL0T 

plot) is produced. 

(3) Any attempt to plot data outside the selected plot 
size will result ID the data point in question being 
plotted on the inside edge of the plot perimeter. 

3.1^ Program Deck Structure 

7 JIJB card 
9 r 

Tmcaxd 
9 

Main Program deck (contains call to GRAPHS) 
Subroutine GRAPHS 
Subroutine QRAPH2A 
Subroutine 0RAPH2B 
Subroutine GRAPHZ 
Subroutine QßQGSFRT 
Subroutine SEARCH 

SC0FE card 

1 LjftAD card 

^ RON card 

Data (if any) 

jg (end-of-file card) 

3,15 References - Literature - Appendices 

(1) GRAPH PLOmMS VIA CALCOMP 570 DIGITAL FLOTTER, übe 
University of Wisconsin Ccoputing Center Users Manual, 
Revisions A and B, 2k May I965 and 1 December I966. 

(2) 3800 CALCOMP FLOTTER SÜBROÜTIHE PACKAGE, 
PREUMHIART VERSION, RCC Meanorandua 7810-5:ABB:pj, 
18 September 1967. 

U.O METHOD OR AIfl0RITB4 

Bee the author 

5.0 SOORCE LANGUAGE LISTING 

Available in the RCC Progrsm Library 
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6.0   OWBUgggH 

Nona 

7»0   TBOT METHOD AMD RgDLTS 

Following «re the listing« of ihr«« •ampl« programs whLcb oc« 0RAPH2,   Tha approxlMt* 
UmLng for Mch call 1« glrwi. 

Samplt It   Trognn EM below wu used as a tost program. 

PR8QRAM ESW 
0IM6NSISN X(290)|V(290) 
D»  100   1«1(250 
XUJ   •  1-1 

100  Yd)   • SINP(X(I)/14,329)«EXFriX(|)/l00l0) 
CAUL QRAPM2(X>Y.290,3H9X6.4HA(Jral21HEXPAN0INQ SINE   WAVE... 

1   7H4NGtE,,,llHMAQNlTüOE,,) 
CALL  PICTURE 
END 

SM Figure 1 for tha resulting output. 
Tlidngt 

Call to QRAFHgi     0,71 seconds 
Call to FICTURBt    0.21 seconds 

Sample 2» Program SSCP below Illustrates the orerlay capabilities of 0RAPH2. 
The output simulates the output in the sample glren la the CalComp 
Plotter Subroutine Package description (Section 3.15« Reference 2). 

PR0ORAH  SSCP 
OlMENSieN rfXfTD.rxCUBEcTD.PxLINEARtyD.XPLST«?!) 
X   •  1,0 
Di 100  I"l,71 
FEXd)  •  EXPFCXI/iO.O 
PXCUBE(I)  ■  (X*e3*7,0)/10.0     . 
rXLlNEAR(I)  -   (1*20,0*4,0)/10.0 

100  x  • X*0,09 
XPL«T(1)  ■ 0 
pe  200   Ia2t71 

200 XPL«T<1)  ■ XPLiT(I«l)*0,l 
CALL  ORAPH2<XPU«T,rEX.-71,4H7Xl0,4H*ÜTe, ,.-„„..,. 

1  SIHSINULATED  SAMPLE  CALCOMP PLtT.,«IOHABSCISSA.,•IOHSROINATE.,) 
CALL 0RAPH2(XPLtT.rxCUB6l71.7U8VERLAY,4uSAME) 
CALL 6RAPM2(XPL*rlFXLlNEAR»7i;7HeVERLAY.4MSAHellH.) 
CALL PICTURE 
END 
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Set Figur« 2 for tha rMultlng output. 
TiJdngi 

First call to 0IUlFH2t 
Second call to GRATH2t 
Third call to 0RJlFH2t 
Call to PICTURBi 

0.09 ••oonda 
0.05 ••eoiu!« 

•eeond* 
••eondt 

O.Oli 
0.36 

Sample 3t   Program LPFL^T below illustrates orerlay calls and the use of the expanded 
calling sequence. 

PR80RA« LP 'LiT 
DIHBNSIflN Ar3),9(40)|J(3),X(ei).Yl8l) 
DATA (A>2.0,4.0.6.0). (J<lHA,iHB,iHC) 
K I i 
X(l) ■ «2,0 
06 100 Isl.40 
B(l) ■ SORTr(X(I)«*2«(4,0-X(|l«»2)) 
X<82-n • XU) 

100 X(l*l) " X(I)*0,1 
X(41) • 2.0 

200 D=> 300 I«1.40 
Yd) ■ A(K)*B(I) 

300 Y(82-l) > A(K)*B(1) 
Y<41) ■ A(K) 
GO re (400,900) K 

400 CALL 0RAPH2<X.Y.81.SH6X8,'HEXtN.^3,0,1,0,0,1,0,0.3HX,,,SHY...JCK)) 

08  T8  600 
»00 CAUL QRAPH2(X.Y,B1,7H8VERLAY|4HSAME,J(K)} 
600  K • K*l 

08 T8   (200,200,700)   K»l 
700  CAU PICTURi 

END 

See Figure 
Timingi 

3 for the resulting output. 

First call to QRAPH2t 
Second call to GBkKZt 
Third call to QRAFH2t 
Call to PICTURE» 

8.0   WgfcWB 

None 

0.12 seconds 
0.07 seconds 
0.07 seconds 
0.32 seconds 
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