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ABSTRACT

A camputer subroutine package written at the University of
Wisconsin to produce line printer plots has been modified
to run on NRL's CDC 3800 Camputer. Line printer plots are
valuable for scientists who wvant a fast and economical
method of producing plots but who do not require a high
resolution capability.
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A final report on one phase of the problem; work is
continuing on other phases.
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A 3800 Computer Subroutine Package to Produce Line Printer Plots

INTRODUCTION

A computer subroutine package written to produce line printer plots
for the Control Data Corporation 3600 Computer by personnel of the
Computing Center of the University of Wisconsin, Madison, Wisconsin
has been modified for NRL's CDC 3800 Drum SCOPE Computer System.

The following subroutine description contains many excerpts from the
original documentation received from the University of Wisconsin
(Section 3.15, Reference (1)).

The line printer plot subroutine, GRAPH2, 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 CALCOMP plotter (Seetdon 3.15, Referencs (2)).

Throughout this report, & "plot" will mean one set of axes (abscis-
sa and ordinate) and all the ourves 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 GRAPH2.

The remainder of this report describes the use of the line printer
plot subroutine, GRAPN2.



SUBROUTINE BESCRIPTION

1.0 IDENTIFICATION

L.L

1.2

1.3

1.“

1.5

l.6

1.7

1.8

l.9

Titde

Line Printer Plot
Identification Name
J5-NRL-PRPLAT

Classification Code

J5 - Output, Plotting
RCC Identification Number

J5002R00
Entry Points

GRAPH2
GRAPH2X
GRAPH2Y
GRAPH2XY
PICTURE

Programming Language
Language: 3600 FORTRAN and COMPASS 5.3

Routine Type: Subroutine
Operating System: DRUM SCOPE 2.0
Camputer and Configuretion

cc 3800

Contributor or Programmer

Dianna L. Denton, Code T817DD, Research Computation Center,
Mathematics and Information Sciences Division

Contributing Organization

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



1.10 Progream Availability

1.10.1 Subtmittal: Program write-up, Fortran and Compess

source deck, source listing

1.10.2 On Mle: RCC Program Library

1.11 Verification

See Section 7.0, Test Method and Results

1.12 Date

10 June 1969

2.0 PURPOSE

2.1 Description of the Routine

GRAPH2 produces a plot(s) on the line printer from user
specified data (two data arrays). In addition to producing the
plot, GRAPH2 performs the following functions:

(a)

(v)
(c)

(a)
(e)

(£)

(e)

(n)

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

Prints plot title (optional).

Prints abscissa and ordinate axes with tt{tles
(titles are optional).

Prints numeric labeling of the axes to indicate
megnitudes.

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

Determines shifting and s>aling so that the data
will £it the user specified plot dimensions, or
allows the user to specify the shifting and scaling
factors.

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

Allows plots to vary in sisze between the limits of
5 x 5 inches to 25 x 10 inches, vhere the abscissa
length is specified first.



2.2 Problem Background

GRAPE2 was acquired to meet the need of those scientists
vho vant a less expensive and faster method for plotting
but who do not require a high reselution capability.

3.0 USAGE
The physical appearance of the axes, the axes labels, the axes
titles, and the plot title is described in Sectiom 3.8, Output.

Described below (Parts A, B, C, and D) are the four basic calling
sequences (Standard, Expanded, Standard Overlay, and Expanded
Overlay) for GRAPH2, which assume that the two data arreys (abscissa
and ordinate Vl.luels to be plotted are TYPE REAL. Part E below
gives the entry points to be used when one or both of the data
arrays are TYPE INTEGER. Part F below describes the PICTURE
subroutine calling sequence.

A. Standard GRAPHR C Sequence (GRAPH? Computes
SGaling and Shift .

CALL GRAPE2 (X, Y, N, ISIZE, ISCALE, ITITLE, IXTITLE,
IYTITLE, ISYMBAL)

The above call is used when the

(1) scaling and shifting factors are to be computed by
GRAPE2, 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
PICTURE has been called since the previous call
to GRAPH2), and

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

B. Expended GRAPH? Calling Sequence (User Supplied Scaling
and Shifting Pactors).

CALL GRAPH? (X, Y, N, ISIZE, ISCALE, XSHIFT, XSCALE,
YSHIFT, YSCALE, ITITLE, IXTITLE, IYTiTLR,
ISYMBPL)



A———

The abowe call is used when

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

(2) she curve is not to be overlaid on a previous
set of axes.

ISCALE must be equal to LHEXTN (See Section 3.2, ISCALE).
The above call will cause:
(1) The preceding plot (if any) to be printed (unless
PICTURE has been called since the previous call
to GRAPH2), and

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

C. Standard Overlay Calling Sequence:

CALL GRAPH2 (X, Y, N, THOVERLAY, ISCALE, ISYMBPL)
The above call is used when the

(1) scaling and shifting factors ars to be computed
by GRAPH2, and

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

The first curve and the axes of the plot must have been

generated using the Standard or Expanded GRAPH2 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 number of different symbols which may be
used to distinguish between the curves is restricted to
ten (See Section 3.2, ISYMBPL).

D. Expanded Overlay Calling Sequence:

CALL GRAPH2 (X, Y, N, THOVERLAY, ISCALE, XSHIFT, XSCALE,
YSHIFT, YSCALE, ISYMBfL)

Tre above call is used when the

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



(2) tbe curve is to be overlaid on a previous set of axes.
ISCALE must be equal to LHEXTN (See Section 3.2, ISCALE).

The 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 number of overlay curves
may 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, ISYMBAL).

E. Calling Sequence for Integer Data Array(s):

If one or both of the data arrays are TYPE INTEGER, different
entry points of GRAPH2 must be used. The sntry point to be
used is chosen according to the following table:

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

TYPE REAL TYPE REAL GRAPHE2
TYPE INTEGER TYPE REAL GRAPE2X
TYPE REAL TYPE INTEGER GRAPE2Y
TIPE INTEGER TYPE INTEGER GRAPH2XY

The parameter lists are the same as described in the calling
sequences to GRAPE2. For example, if the abscissa values of
the data t0 be plotted are in the TYPE REAL array X, and the
ordinate values are in the TYPE INTEGER array IY, then the
Standard Calling Sequence (See A above) is:

CALL GRAPH2Y(X, IY, N, ISIZE, ISCALE, ITITLE, IXTITLE,
IYTITLE, ISYMBAL).

F. PICTURE Galling Sequence:
CALL PICTURE

The above call is necessary to

(1) print the last plot produced in a sequence of one or
more calls to GRAPE2, or

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



For example,
CALL GRAPH2 (appropriate parameters)
CALL PICTURE
vill generate the plot in the call to GRAPE2 and print the

plot in the call to PICTURE. If PICTURE were now called n
more times, n more copies of the plot would be printed.

A call to GRAPH2 causes the preceding plot (if any) to be
printed. This is true except vhen PICTURE has been called
prior to calling GRAPH2.

3.2 Arguments, Parameters, and/or Initial Conditions

Initial Conditions:

Before calling GRAPE2 (or GRAPE2X, GRAPE2Y, or GRAPH2XY),
2 one-dimensional arrays, containing the data to be plotted,
must be stored in the computer (one array containing the
abscissa values, the other the ordinate values). Each of
these arrays can be either TYPE REAL or TYPE INTEGER (See the
X and Y parameters below). In Section 3.1 Parts A, B, C, and
D, calling sequences are described for the TYPE REAL case
only. In Section 3.1, Part E, the use of GRAPH2 vhen one
or both of the coordinate arrays are TYFE INTEGER, is described.

Parameters:

X - TYPE REAL array containing the abscissa values
to be plotted. To use a TYPE INTEGER array, see
Section 3.1.

Y - TYPE REAL array containing the ordinate values to
be plotted. To use a TYPE INTEGER array, see Section
3.1.

K - integer number which specifies both

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

(2) the plotting mode.

If N is positive, the effect of a continuous
line is produced by use of linear interpolation
to i1l in values between successive data points.
(Since this is analogous to pen-down plotting



ISIZE -

ISCALE -

mode on & plotter, it will hereafter be referred
to as "pen-down" mode). If N is negative only
those points contained in the arrays are plotted.
(This will be referred to as "pen-up" mode).

The first |N| points of the X and Y arrays are
plotted; |N| must be <the size of the X and Y
arrays.

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

ISIZE _ SHLARGE for an 8 x 16 inch plot
ISIZE - SHSMALL for a 6 x 8 inch plot

ISIZE - 5BoXyy for a user specified
plot size where,

xx - X-axis length in inches (5 < xx<25)
yy = Y-axis length in inches (5<yy <10)

a Hollerith designator vhich specifges
the type of scaling to be used on the data.

(1) Automatic Scaling: ISCALE- LBAUTH

Automatic scaling 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 maximun and minimum values of each
of the two coordinate arrays.

Tae position of the origin-point of the

plot within the defined plotting rectangle
is shown in Figures la. and 1b. Combinations
of the two sets of figures are permitted.

Ordinate data Ordinate data Ordinate data

all

positive all negative both+and -

LT

Figure 1la: Position Of The Ordinate Origin As A

Function Of The Sign Of The Ordinate Data.



Abscissa data Abscissa data Abscissa data
all positive ell negative both+and -

—

Figure 1b: Position Of The Abscissa Origin

(2)

As a Function Of The Sign Of The
Abscissa Data.

Scaling 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, 1f M is the maximm 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 . . . 1/M, 1/2M, M, M,

’ L L] . L

For example, suppose that the abscissa
coordinate values of the points to be

plotted range from 31.5 to 46.0, so that

M -46.0. Then the best choices of abscissa
axis length, in inches are: 23 (exactly 1/2M),
12 (slightly greater than 1/iM, and 6 (slightly
greater than 1/8M).

Biased Scaling: ISCALE - 4HBIAS

Under this option, the minimm 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 maximum and minimm values of the data
for that axis (rather than the maximm of
the absolute values of the data for that
axis) is used to determine the scale factor.
For best results, the corresponding axis
length as specified by the parsmeter ISIZE
should be equal to or slightly greater than
this difference times a power of two.



(3) Repeated Scaling and Shifting Factors:

ISCALE - 4LHSAME

With this option, the scaling and shifting
factors used in the previous plot are also

t0 be used in producing the current plot.
This option should be used with the Standard
Overlay Calling Sequence if each curve is to
be shifted and scaled by the same values as
the immediately preceding curve. If the
shifting and scaling is to be different,

see the other ISCALE options. However, it
should be remembered that the numeric values
written on each axis are based on the scaling
and shifting factors used for the first curve
plotted on those axes.

(4) Unscaled Data: ISCALE - LENSNR

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

(5) User Specified Scaling and Shifting:
ISCALE = 4HEXTN

This option causes the four real parameters,
XSHIFT, XSCALE, YSHIFT, end YSCALE, to be used
for shifting and scaling the data. This option
can only, and must, be used in the Expanded
GRAPE2 calling Sequence (See Section 3.1, Part B),
and in the Expanded Overlay Calling Sequence

(See Section 3.1, Part D).

If X; and Y; are unscaled abscissa and ordinate
values respectively, then the corresponding
plotted values in inches, relative to the lower
lef't hand corner of the plot rectangle after
rotation (see Section 3.8) will be:

Xy - XSHIFT Y, - YSHIFT
and ——
XSCALE YSCALE

XSHIFT - A real value which specifies the amount of shift
for the abscissa values. The point on the x-axis
at the lover left-hand corner of the plot rectangle
after rotation (see Section 3.8) will be annotated
by XSHIFT.

10



XSCALE -

a real value which specifies the scale facbér
for the shifted abscissa values. This is the
increment used to increase XSHIFT to calculate
the annotation value and the plotted value for
eacu 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 vill be XSHIFT + (n-1) XSCALE.

& real value vhich specifies the amount of
shift for the ordinate values. The 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 YSHIFT.

4 real value which specifies the scale factor
for the shifted ordinate values. This is the
increment used to increase YSHIFT 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) YSCALE

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
pareaneter ISIZE is 5 inches tLen setting XSHIFT =15.0
and XSCALE -0.4 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 dats within the axis length of

5 inches.

specifies the plot title in one of the following
two vays:

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

(2) the name of an integer variable or array
in vhich 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 48 characters in length.

If less than 48 characters are desired, the last two
characters must be periods. GRAPH2 will remove the
teminating periods and the desired characters will
be centered appropriately before plotting. If no



title is desired, the corresponding parameter
may be given the value zero. Or, if none of
the Bubvoutine paremeters following ITITLE
are to be used, the ITITLE parameter and those
parameters which follow it may be cmitted
from the calling sequence.

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

(1) ITITLE = 4BH GRAPHL SAMPLE, EXPANDING
SINE WAVE

will produce the title
GRAPHL SAMPLE, EXPANDING SINE WAVE

Since the title, which includes seven
blanks following WAVE, is a full 48
characters in length, the last two
characters are not periods.

(2) ITITLE = THANGLE..
will produce the title
ANGLE

S8ince the title is less than 48
characters in length, the last two
characters must be periods.

(3) ITPE=0

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

(4) ITITLE =IL vhere the variable IL
contains 62&3607&533&?233 will
produce the title 8L gince IL
contains the BCD codes for SL (
followed by two periods.

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



exception:

The maximum abscissa axis title length
depends on the length of the abscissa
axis. If the abscissa axis length is
greater than or equal to 8 inches the
maximm title length is 48 characters,
as given under ITITLE. However, if the
axis length is less than 8 inches, the
maximum number of characters in the
abscissa akis title is equal to 6%
(axis length).

IYTITLE - specifies the ordinate axis title in the
same form and with the same rules as for
ITITLE adbove.

ISYMBSL - 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 ISYMBfL » 1HA,
the letter A would be used to plot the
curve. If ISYMBfL is not present as the
last parameter in the calling sequence,
ORAPH2 automatically uses an asterisk (*g
for pen-dovn plotting and a plus sign (+
for pen-up plotting (8ee 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:

4112 octal (2122 decimal) locations excluding the
common block and system library routines.

3.3.2 Common Blocks:
CPMMON/ 18273645/
Tength: 11031 octal (4633 decimal) locations

13



3.3.3

None

Temporary Storage:

3.4 Messages and Instructions to the Operator

None

3.5

Error Returns, Messages, and Codes

Each of the following error messages are preceded by the

identifier #*GRAPH2/.
(1) Error Message

Cause

Action

(2) Error Message

Cause

Action

(3) Error Message
Canne

Action

(4) Error Messeage

Cause

BAD SIZE/USED ABSCISSA = £5

The length of the X-axis as
specified by ISIZE was less than
5 inches or greater than 25 inches.

GRAPH2 will generate the current
plot using an abscissa length
of 25 inches.

BAD SIZE/USED SRDINATE = 10

The length of the Y-axis as
specified by ISIZE was less than
5 inches or greater than 10 inches.

GRAPE?2 will generate the current
plot using an ordinate axis length
of 10 inches.

N EQUAL ZERp

The number of data points was
specified as zero.

Current call to GRAPH2 will be
ignored.

ALL X ESSENTIALLY ZERS

This generally means that all
abscissa data had absolute wvalues
of less than 107200, When Bias
Scaling is specified, this measage
may also mern that the rangsoof
the data wvas less than 10~ .

14



e

Action

(5) Error Message

Action

(6) Error Message

Cause

Action

(7) Error Message

Cause

Action

(8) Error Message

Cause

Current call to GRAPHE2 will be
ignored.

ALL Y ESSENTIALLY ZERp

This generally means that all
ordinate data had absolute values
of less than 10-200, yhen Bias
Scaling is specified, this message
may also mean that the e of
the data wvas less than 10-<V/,

Current call to GRAPH2 will be
ignored.

$VERLAY ERRPR

An attempt has been made to
generate an overlay curve prior
to generating a set of axes by
using either the Standard or
Expanded GRAPH2 calling sequence.

Current call to GRAPBE2 will be
ignored.

MPRE THAN 10 UNIQUE SYMBYLS

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

The current call to GRAPE2 and
all preceding calls pertaining to
this set of axes will be ignored.

THIS PLT R VLAY NST DSNE

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

3.6 Informative Messages to the User

None

3.7 Input

None

15



3.8 Cutput

See the sample plots in Section 7.0.

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

(1) Axes

(a)
(v)

(c)

(a)

(e)

The axes will be drawn the length specified
by the ISIZE parameter.

Each axis will be numerically labeled at every
inch along the axis.

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

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

The ordinate 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

arrangenent.

(£)

All numeric labeling of the axes is written
vith either an F or E Fortran I/0 format
(depending on the size of the values) giving
3 places to the right of the decimal point.

(2) Titles

(a)

(v)

(c)

The abscissa axis title is written parallel
to the abscissa axis.

The ordinate axis title 1s written parallel to
the ordinate axis.

The plot title is written parallel to the ordinate
axis, above the ordinate axis title.

(3) Data Curves

Unless specified otherwise by the ISYMBYL parameter,

the

plotted curves will have an asterisk (#) at each



3.9

3.]-0

3.11

3.12

3.13

coordinate 1f the parameter N is positive (pen-down
mode), or a plus sign (4) if the paremeter N is
negative (pen-up mode}. The pen mode is defined
in Section 3.2, in the N parameter description.

Formats
Not applicable
External Routines and Symbols

GRAPHRA
GRAPH2B

GRAPHZ J5002R00 Package Deck
QBQG2PRT

SEARCH

GRAPH2X, GRAPHZ2Y, GRAPH2XY, and PICTURE are
entry points in GRAPH2,

LGP  QLQOLI00  DEC. STH.

MAXIF QIQL0100  QNSINGL. EXC.

XMAXOF QBQEFR/R  THEND sLp. system library
XMINOF QSQDIET Q2Q07110 IgP.

Timing

See the timing for the sample plots in section 7.0

Accm'acz

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

axis.

Cautions to Users

(1) If you want the plots to be printed on plain vhite printer
paper, you should write "FINAL FORM" at the top of your Jodb
Request Form. Otherwise, you will get whatever peper 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 LEAUTY or LHBIAS, it is
required that both the coordinate arrays contain some
non-zero data. If all the data in either of the arrays
18 zero, an error message is printed and no curve (or

17



plot) is produc-d.

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

3.1% Program Deck Structure

T J¢B card
9pca

T PIN card
9

Main Program deck (contains call to GRAPH2)
Subroutine GRAPE2 )
Subroutine GRAPH2A
Subroutine GRAPH2B
Subroutine GRAPHZ - J5-NRL-PRPLYT
Subroutine QB8QGZPRT

Subroutine SEARCH |

SCHPE card

;I.MDca’rd
;RUllcard
Data (if any)

gg (end-of-file card)

3.15 References - Literature - Appendices

(1) GRAPHE PLOTTING VIA CAICOMP STO DIGITAL PLOTTER, The
University of Wisconsin Camputing Center Users Manual,
Revisions A and B, 24 May 1965 and 1 December 1966.

(2) 3800 CAILCOMP PLOTTER SUBROUTINE PACKAGE,
PRELIMINARY VERSION, RCC Memorandum 7810-5:ABB:pJ,
18 September 1967.

4.0 METHROD OR ALGORITHM

Bee the author
5.0 SOURCE LANGUAGE LISTING

Available in the RCC Program Library

18



6,0 COMPARISON
None

7.0 TEST METHOD AND RESULTS

Following are the listings of three sample programs which nse GRAFH2, The approximate
timing for each call is given,

Sample 1t Program ESN below was used as a test program.

PROGRAM ESW

DIMENSION x(250),Y(250)

p® 100 Is1,250

X(]) » leg

100 Y(I) s SINFIX(1)/14,325)eEXPF(X(1)/100,0)

CALL GRAPM2(X,Y,250,3H5%X6,4HAUTE,24HEXPANDING SINE WAVE,,,
1 7HANGLE,,,11WMAGNITYDE,,)

CALL PICTURE

END

See Figure 1 for the resulting output.
Timings
Call to GRAPH2s 0,21 seconds
Call to FICTURE: 0.21 seconds

Sample 2@ Program SSCP below 1llustrates the overlay capabilities of GRAPH?,
The output simulates the output in the sample given in the CalC
Flotter Subroutine Package description (Section 3.15, Rofomceogg.

PROGRAM SSCP
nxnsusgou g!X(71).FXCUBE(71).!XLINEAR(71)oXPLOT¢71)
X =1,
DO 100 lsy,7¢
FEX(]) s EXPF(X)/10,0
FXCUBE(l) = (Xwe3e7,01/40,0
FXLINEAR(T) = (X920,004,0)/10,0
100 x o xe0,08
XPLOT(L) » O
pe 200 1s2,7%
200 xPLOT(]) = !PLO:(l-1)*°;: TR R
ALL GRAPW2(XPLOT,FEX,=71,4H7%10, 4HAUYO,
1cstbSlHULATgD ganiLE éALcanP 'LO§:..1ouAnSc!ssa...1ouonulNATE..’
CALL GRAPH2(XPLOY,FXCUBE, 71, TU@VERLAY, 4HSANE)
CALL GRAPH2(XPLOT,FXLINEAR, 71, THOVERLAY , 4HNSAME,LH,)
CALL PICTURE
END
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8.0 REMARKS

See Mgure 2 for the resulting output.
Timing:

First call to GRAFH2: 9,09 seconds
Second call to GRAPH2: 0.05 seconds
Third call to GRAFH2: 0,04 seconds
Call to PICTURE: 0,35 seconds

Program LPPLJT below illustrates overlay calls and the use of the expanded
calling sequence,

100
200
300

400

500
600

700

PRSGRAM LP PLOT

DIMENSI BN A(;).l(40). (3).X(84),v(8
DATA (A82,0,4,0,6,0), (JelHa,¢NWB, 1
K s 4

X(1) » 2,0

pe 100 1s1,40

B(]) s SQRYF(X(1)ss2s8(4,0=X(]1002))
xte2e1) = x(])

X{leg) 8 X(1)e0,1

XCQI) 2.0

D3 300 Iat,40

YU{]) = A(K)eB(])

Y(82e1) 5 A(K)eB(])

Y(4Y) » asKioo p

GO 0 (4 500)

CALL 0“"“5(*. Y,81,3H6X8, HEXYN.»3,0,4,0, 0,4,0, oo’H”..oSHY..DJ(“’)
GO ve 600

CALL GRAPH2¢X,Y,84,7HOVERLAY,4HSAME,J(K))
K s Kol

G® T8 (200,200,700) Ksi

CALL PICTURE

END

See Figure 3 for the resulting output.
Timings

First call to GRAPHZ2: 0.12 seconds
Second call to GRAPH2: 0,07 seconds
Third call to GRAPH2: 0,07 seconds
Call to PICTURE: 0,32 seconds

20



goo*°21
' L

*
]
]
.
(]

L
]

L ] « o o o @ o

o ¢ e

* °

goo°2:

000°'8
[ L] *> ]

e

L

000y
L] + [ ]

Sss

SSeSBeBRS

(22 21T R T

L]

.
e
oss

L4 + .

000°y

AAYM

T aan3ig
.oco.o

* v e

000°y~
L] '3 3

snsen B0,
skOsBRBaS
LY
(X R X )]
Sesgegne
[ XXX}
[ ]
(I F L)
(L Y]
(1]
e®
L XY
*Sa®
L 2
L]
[ 2 X ]
L X
o-’-o.o’o
000°0 000" ¥~
3ANd s NgvYy

3NIS ONIgNvdx3

0008~
. .

*

L] - []

000°'8-

omc.mﬁc

L J

e ¢ 3

‘-

ooo‘et-

600‘'o2¢

000°962

006°26%

00c‘e2t

000°»9

0600

<Z0 W

21



000°07%

PO

+* * e

¢ °

goo° 01

000°¢
. . *

. . *
000°s

g aandig

000°g 000°¢ 000°9 000°'¢ 000'y 000°¢
...0-.-0..-.0...-0.-..0...-0
* .
¢ o
* 9 @ *
* »g * *
. [ I ] * o
LSO . s .
E . . o
.8 oe & L
L s e .
C . . -
s . @ * °
M [ 1) *
. ) * o0
. se .
LN ) ..
¢ L
LX) ..
.. '.
0 [ ]
L) ..
..
L]
.0
.
.
LN ]
L)
L)
.
L)
e
L]
LN )
LN ]
.
e
. e
v
.
...0-.-0-...0.--0-...0.-..0
000°® 000 2 0co-9 000°¢g 000°'y 000 ¢
Ji1VYN1dYe

1876 dHBIIYD 3T4WYS AILAVINKIS

‘e

*

000°1:

*

6ol

L2 2 2

‘0
.

.
‘o

000°¢

0o0°‘e

000°s¢

000°‘y

000°‘s

0o0°0

«A@DMNOV~NN=



(Page 24 is Blank)

000°@
.

*
.

(&

3

e

¢ aIndry

'Y » . . 3 . N A
.OOOONI. . oOOOOO. . -00000- . -Oﬂ@"- . -OQOO”» . oDOO#N- . -OOOQn . .OC(OO
720203200070 2)08088888R88RA8YVYYVYYVYYVYYY .

23 868668232072 vyvvywegnes yvy *
2] 20 - vy "

8 2 8 v

a8 pelod) €6 AN

8 Jv € v °©
a8 oo} vy asg VY .

ko) as o be) vy a8 \AJ .
p 8 2 v ] v Q

3 323 8 8 vy .
313 33 88 f vy v .

20 o) 8 8 8 vy v .
39 a8 8 vy *

32 e a8 ;] vy v .

b B0 32 e e 8 vy A/ .

o) 32 88 vy 0
39 8 8 39 vy A8 vy .
3 8 J a L} .
as 22 vy A8 VY .

8 2y ] v .

8 J 8 v

8 9 8 v

8 B I | 8 B vy -

2.3 48 88D22D0)D0 YVvyvywagasdaa8 vvyy #
7952230300200 8 8686086888686 88YVYYVYVWYVYYYVYY .
+

. . N . . . . Y . L] . L] + L L] ] . * [} . Y Y . . Y [] [] * L] . . [] * - ] . . *
000/ 000°9 000°¢ 000°y 000°¢ 000°2 000°T L3520

1”7a°g

000-0

°°°.“.

poo*e-

0co°g-

23



UNCLASSIFIED

Secunty Classification

DOCUMENT CONTROL DATA-R&D

(Security classilication of title, body of abstract and indexing annotation must be entered when the overall report is classilied)

ORIGINATING ACTIVITY (Corporate author) 28. REFPORT SECURITY CLASSIFICATION

Naval Research Laboratory UNCLASSIFIED

Washington, D.C. 20390 2b. GROUP

REPORT TITLE

A 3800 COMPUTER SUBROUTINE PACKAGE TO PRODUCE LINE PRINTER PLOTS

DESCRIPTIVE NOTES (Type of report and inclusive dates)

A final report on one phase of the problem: work is continuing on other phases.

T AUTHOR(S) (First name, middie initial, last name)

Dianna L. Denton

6. REPORTYT DATE 78. TOTAL NO. OF PAGES 7b. NO. OF REFS
August 1969 28 2
8a, CONTRACT OR GRANT NO. 98. ORIGINATOR'S REPORT NUMBER(S)

NRL General and Administrative

. PROJECT NO. Function 78-1601 NRL Memorandum Report 2046

9b. OTHER REPORT NO{S} (Any other numbers that may be sssigned
this report)

NRL Computer Bulletin 12

. DISTRIBUTION STATEMENT

This document has been approved for public release and sale; its distribution is unlimited.

- SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Department of the Navy (Office of Naval
Research), Washington, D.C. 20360

. ABSTRACT

A computer subre ne package written at the University of Wisconsin to produce
line printer plots has* modified to run on NRL’s CDC 3800 Computer. Line printer
plots are valuable (1 »cientists who want a fast and economical method of producing plots
but who do no* regulire a higth resolution capability.

DD "2..1473 (racE ) 25 UNCLASSIFIED
S/N 0101.807-.6801 Security Classification




UNCLASSIFIED
Security Classification
14 ey Wo R LINK A LINK B LiINK C
€ enros ROLE wT ROLE wT ROLE wT
Computer Programs
Plotting
Line Printer Plotting
DD M. 1473 tsacx) 26 UNCLASSIFIED

(PAGE: 2)

Security Classification

s



