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Preface

This report presents graphics examples and corresponding computer
codes for each example to supplement the computer resident course on
Computer-Aided Instruction (CAI) for the Graphics Compatibility System
(GCS). The work in preparing the CAI lessons and this report was per-
formed at the U. S. Army Engineer Waterways Experiment Station (WES) as
a part of a project sponsored by the Computation and Analysis Section,
Office, Chief of Engineers, U, S. Army (OCE), to develop computer
graphics applications for the Corps of Engineers and to maintain and
support GCS.

The work in preparing the lessons was done by Dr. Darrell Ward,
expert, Automatic Data Processing (ADP) Center, WES, and Mr. James M.
Jones II, formerly with the Research and Development Software Group
(RADSG), ADP Center, WES. Mr. Michael E. George, RADSG, made some
changes to the lessons and compiled this report. The work was done
under the supervision of Mr. Fred T. Tracy, Chief, RADSG, and Dr. N.
Radhakrishnan, Special Technical Assistant, ADP Center, and under the
general supervision of Mr. Donald L. Neumann, Chief, ADP Center.

Directors of WES during the preparation and publication of this
report were COL N, P. Conover, CE, and COL T. C. Creel, CE. Technical

Director was Mr. F. R. Brown.
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NOTEBOOK FOR LESSONS ON THE
GRAPHICS COMPATIBILITY SYSTEM (GCS)

Introduction

1. A series of lessons has been developed for teaching graphics
programming with computer assistance. These lessons are intended to
serve as a refresher course as well as an initial exposure to graphics
programming with the Graphics Compatibility System (GCS). The lessons
effectively communicate the concepts, examples, and information con-
tained in the first 11 chapters of the GCS "Primer on Computer Graphics
Programming."” There are two versions of each lesson: one provides text
output at an alphanumeric terminal, and the other provides both text and
graphics output when used on a Tektronix 4014 graphics terminal. The 13
lessons have been implemented on the Honeywell computers at the U. S.
Army Engineer Waterways Experiment Station (WES) in Vicksburg, Miss.,
and at Macon, Ga., and the CDC computer with Boeing Computer Services

and must be executed in time~sharing.
Execution

2. To execute the lessons on the WES or Macon systems, enter the

following:

*FORT NEW
*RUN GRAPHICS/GCSCAI,R

3. To execute the lessons on the Boeing system, enter the

following:

C>0LD,GCSCAI/UN=CECELB
C>CALL,GCSCAI

4. Upon execution, the following is printed from the computer:

PN

J--“--"-"—-...l...-'-'"_"""“'-"-—w-!-u—m:rf




GREETINGS TO YOU TODAY. IF YOU WOULD LIKE TO SEE THE LESSON INDEX
THEN TYPE IN YES WHEN THE EQUAL SIGN IS TYPED, OTHERWISE TYPE IN
NO AND IN EITHER CASE PRESS THE RETURN KEY TO TERMINATE YOUR REPLY.

5. A response of YES will yield the following index of lessons:

LESSON LESSON CONTENTS
1 IMPORTANT TECHNICAL CONCEPTS AND
CONVENTIONS IN GCS

2 GCS PROGRAMMING FUNDAMENTALS

3 VIRTUAL AND DEVICE GRAPHICS IN GCS

4 ALPHANUMERIC OUTPUT WITH GCS

5 GRAPHICAL AND ALPHANUMERIC INPUT WITH GCS
6 PROBLEM 1

7 GCS UTILITY ROUTINES

8 HIGH LEvEL GRAPHICS WITH GCS

9 PROBLEM 2
10 COORDINATE SYSTEMS AND TRANSFORMATIONS
11 THREE-DIMENSIONAL GRAPHICS

12 GRAPHICAL DATA STRUCTURING PROCESSING
13 PICTURE SEGMENTATION AND NAMING

6. The following is then output:

PLEASE INPUT THE NUMBER OF THE LESSON THAT YOU WISH TO TAKE
THEN PRESS THE RETURN KEY
= (enter a number from 1 to 13)

ARE YOU USING A TEKTRONIX 4014 GRAPHICS TERMINAL (YES/NO)?
= (enter either YES or NO)

The lesson will now execute.

7. After the lesson has been completed, the following message is

output:




’ WOULD YOU LIKE TO TAKE ANOTHER LESSON (YES/NO)?
= (enter either YES or NO)

8. If a YES answer is entered, the following is then output:

WOULD YOU LIKE TO SEE THE LESSON INDEX AGAIN (YES/NO)?
= (enter either YES or NO)

9. If the user enters NO to taking another lesson, the lesson

session is terminated.

Examples

10. The following examples are the same examples that are plotted
in the lessons. If the user is taking the lessons on an alphanumeric
terminal, the lessons will pause, giving the user a chance to look at
the example being discussed. If the user is taking the lessons using
a Tektronix 4014 graphics terminal, the example will be plotted and the
user given a chance to replot the example as many times as necessary to
fully understand the example. In either case, the source code for each

example can only be viewed by using this manual.
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XAMPLE 2.

THIS SAMPLE PROGRAM WILL DEMONSTRATE SIMFLE LINE-DRAWING BY
DRAWING A SQUARE BOX IN 4 PEN MOVEMENTS.

INITIALIZE GCS

THIS INITIALIZATION SETS GCS TO RECTANGULAR, ABSOLUTE COCRDINATES,
SOLID LINE PEN-LIIRAWING MODE AND' INITIAL FEN COORDINATES {0.:0.).

CALL USTART

NOTE THAT ALL GCS SUBROUTINES USE "REAL® CALLING FARAHETERE. THbS
COORDINATES MUST BE ENTERED AS REAL NUMBERS (WITH DECIMAL FCINTS),

MOVE FEN TO (0.950,) THERERY DRAWING LINE (0.,C,) TO (Q.,50.)
CALL UPEN (0.150.)

MOVE PEN TO (50.,50.) THEREBY DRAWING LINE (0.,50.) T8 (50.,50.)
CALL UPEN (50.,50.)

MOVE FEN TO (50.50.) THEREBY DRAWING LINE (50.,50.) TO (S0.50.)
CALL UPEN (50.,0.)

MOVE PEN TO (0.90.) THERERY DRAWING LINE (50.,0.) 7O (0.,0.)
CALL UPEN (0.50.)

THIS COMPLETES DRAWING OF THE SQUARE,

WRAP-UF. FIRST TERMINATE GCS BY CALL UEND, THEN STOF EXECUTION
WITH STOP. FINALLY END FORTRAN PROGRAM WITH END.

CALL UEND
STOP
END




Figure 1.

Example 2.1




EXAMPLE 2,2

THIS FROGRAM DEMONSTRATES
INVISIBLY WITHOUT NEED FOR
IDENTICAL TO THE PREVIOUS
INITIALIZE GCS

CALL USTARY
DRAW A BOX AROUND THE DEFAULT DEVICE FLOTTING AREA.

CALL UMOVE (0,,0.)
CALL UPEN (100.+0.)
CALL UPEN (100.,,100.)
CALL UFEN (0.,100.)
CALL UPEN (0.:0.)

MOVE FEN INVISIBLY TO COORDINATES (45,,45.)
CALL UMOVE (45.,45.)

NO CHANGE HAS BEEN MADE 1IN
CASE OF SOLID LINES. DRAW

CALL UPEN (
CALL UPEN (
CALL UFEN (
CALL UPEN ¢

WRAF UP
CALL UEND

sTOP
END

NI TO MOVE THE FEN
RAWS A SQOUARE

300 O0OO0e00

S0 IT IS STILL IN THE DEFAULT
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Figure 2. Example 2.2
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PEN POSITION TO COORDINATES (0.+0.)

CALL USTART
DRAW A BOX AROUND THE DEFAULT DEVICE FLOTTING AREA,

CALL UMOVE (0.»0,)
CALL UPEN (100.50.)
CALL UPEN (100.+100.)
CALL UPEN (0.5100.)
CALL UFEN (0.50.)

SET MODE TO °*NOLINE® AND THEN MOVE FEN TO COORDINATES (45.s45.)
WITHOUT DRAWING A LINE.

CALL USET (°NOLINE®)
CALL UPEN (45.,45.)

NOW RESET PEN STATUS FOR DRAWING SOLID LINES AND DRAW A SQUARE.

CALL USET (°LINE®)
CALL UPEN (45.:93.)
CALL UPEN (95.+95.)
CALL UPEN (95.,45.)
CALL UPEN (43.,43.)

WRAP UP
CALL UEND

STOP
END
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Figure 3. Example 2.3
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XAMNPLE 2.4

SAMPLE PROGRAM T
LINE OPTIONS AVA

INITIALIZE GCS.
CALL USTART
DRAW A BOX AROUND THE DEFAULT DEVICE FLOTTING AREA.

CALL UMOVE (0.+0,)
CRLL UPEN (1000!00)
CALL UPEN (100.,,100.)
CALL UPEN (0.s100.)
CALL UPEN (0.,0.)

MOVE TO VIRTUAL LOCATION (2
DRAW A LINE WHICH EXTENDS T
S4)

CALL UMOVE (25.:73.
CALL USET (°"ARROWHEAD LINE®)
CALL UPEN (75,575.)

I—C

N % CKARROW® AND °*DOUBLEARROW®

OO0 o000

TYFE TO *ARROW® AND
(7 )

ao0o

C
C MOVE 70 UIRTUAL LOCATION (25.950,)y SET LINE TYFE TQ °*BACKARKOW®
g AND DRAN A LINE WHICH EXTENDS TO VIRTUAL LOCATION (?5.550.)
CALL UMOVE (25.,50
CALL USETY (°* BACK ARROUHEAD LINE®)
c CALL UPEN (75,50,
C MOVE TO UIRTUAL LOCATION (25 v25.)9 SET LINE TYFE 70 “DOUBLEARROWR"
g AND DRAW A LINE WRICH EXTENDS TO VIRTUAL LOCATION (75.525.)
CALL UMOVE (25.:25.)
CALL USET (°DOUBLE ARROWHEAD LINE®)
c CALL UPEN (73.,25.)
E WRAP UP
CALL UEND
sTOP
END

12
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XAMFLE 2.

SAMPLE PROGRAM TO ILLUSTRATE
AVAILABLE THROUGH GCS. INIT
THE *TIC* MODE» AND THEN DRA
AND TERMINATES AT (100.,99.)

CALL USTART

CALL USET ("TICLINE®)
CALL UMOVE (0.,%9%.)
CALL UPEN (100.,99.)

REQUEST TICS TQ AFFEAR AT EVERY 2.0 VIRTUAL UNITS AND DRAW
A LINE WHICH STARTS AT (0,,80.) AND ENDS AT (100.,20.}

CALL UPSET (*TICINTERWAL®*»2.)
CALL UMOVE (0.,80.)
CALL UPEN (100.¢80.)

glelyly olq]

el lele

C
C REQUEST TICS TO APFEAR AT EVERY 5.0 VIRTUAL UNITS AND DRAW
g A LINE WHICH STARTS AT (0.»60.) AND ENDS AT (100.,60.)
CALL UPSET (°TICINTERVAL'rS.)
CALL UMOVE (0,+60.)
c CALL UPEN (100.,40.)
C REQUEST TICS 7O AFFEAR AT EVERY 10.0 VIRTUAL UNITS AND DRAW
“ E A LINE WHICH STARTS AT (0.r40.) AND ENDS AT (100.,40.)
CALL UPSET (°*TICINTERVAL®"»10.)
CALL UMOVE (0.s40.)
c CALL UPEN (100.,40.)
C REQUEST TICS TO AFFEAR AT EVERY 20,0 VIRTUAL UNITS ANDI' DRAW
C A LINE WHICH STARTS AT (0.,20.) AND ENDS AT (100.,20,)
E TURN OFF THE TOP PART OF THE TIC (°TICFLUS®),
CALL UPSETY (*TICINTERVAL®/+20.)
CaLL UPSET (°TICPLUS*(0.)
CALL UMOVE (0.»20.)
c CALL UPEN (100.,20.)
C REQUEST TICS TO APPEAR AT EVERY 50.0 VIRTUAL UNITS AND DRAW
C A LINE WHICH STARTS AT (0.s1.) AND ENDS AT (100.,1,)
C TURN OFF THE BOTTOM OF THE TIC (“TICMINUS®) AND CHANGE
g THE LENGTH OF THE TOP PART OF THE TIC (°TICPLUS').
CALL UPSET (°TICINTERVAL®»50.)
CALL UPSET (°TICPLUS'y1.)
CALL UPSET (°TICMINUS®",0.)
CALL UMOVE (0.»1,)
c CALL UPEN (100.s1.)
E WRAP UP
CALL UEND
sToP
END
14
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Figure 5. Example 2.5
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XAMNPLE 2.6

SAMPLE PROGRAM USED TO ILLUSTRATE DASHED LINE GENERATION

OPTIONS AVAILABLE THROUGH GCS. INITIALIZE GCSs SET THE

PEN STATUS TO °*DASHLINE' MODE AND DRAW A LINE WHICH BEGINE AT
(0.5100.) AND TERMINATES AT (100,7s100.). THE DEFAULT

VALUE OF DASH WILL BE USED FOR THIS CASE.

CALL USTART

CALL USET (°*DASHLINE®)
CALL UMOVE (0.:100.)
CALL UPEN (100.,100.)

SET THE DASH SPECIFICATION TQ 54.0 AND DRAW A LINE THAT
STARTS AT (0.s80,) AND ENDS AT (100.+80.)

CALL UPSET (* SETDASH';54 )
CALL UMOVE (0.r80.
CALL UPEN (100.:80 )

SET THE DASH SPECIFICATION TO 56.0 AND DRAW A LINE THAT
STARTS AT (0.,80.) AND ENDS AT (100.540,)

CALL UPSET (°“SETDASH"»56.)
CALL UMOVE (0.s60.)
CALL UFEN (100.560.)

SET THE DASH SPECIFICATION TO 5212.0 AND' DRAW A LINE THAT
STARTS AT (0.,40.) AND ENDS AT (100.,40.)

CALL UPSET (°SETDASH®»5212.)
CALL UMOVE (0.:40.)
CALL UPEN (100.,40.)

SET THE DASH SPECIFICATION TO 3 0 AND DRAU A LINE THAT
STARTS AT (0.720.) AND E AT (100.,20,
NOTICE THE USE OF HﬁRDUARE GENERATED LIN ES.
CALL UPSET (°SETDASH',»3.)
CALL UMOVE (0.r20,
CALL UPEN (100.,20.)
SET THE DASH SPECIFICATION TD 9,0 AND DRAW A LINE THAT
STARTS AT (0.50.) AND ENDS AT (100.40.)
NOTICE THE USE OF HARDWARE GENERATED LINES,
CALL UPSET (*SETDASH®,%.)
CALL UMOVE (0.+0.)
CALL UPEN (100.,0.)
WRAP UP
CALL UEND
sTOP
END

16
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XAMPLE 2.7
SAMPLE FROGRAM THAT ILLUSTRATES THE USE OF POLAR
PLOTTING IN RELATIVE MODE. INITIALIIE GCS, SET
THE COORDINATE TYFE TO °‘FOLAR' AND MOVE TO THE
STARTING LOCATION.

CALL USTART

CALL USET (°*POLAR CODRDINATES®)

CALL UMOVE (S50.%SQRT(2.),43.)
ALTERNATE BETWEEN °"RELATIVE® AND °*ABSOLUTE®
COORDINATE MODE TO DRAW A SERIES OF RALIAL LINES.

DO 100 K = 1, 341y 10
I =K -1

CALL USEY (°RELATIVE

CALL UPEN (50,rFLOAT

CALL USET (*ABSOLUTE

CALL UMOVE (50.%SQRT
100 CONTINUE

WRAP UF
CALL UEND

sToP
END

ING MODE®)

I
TING MODE")
45.)

18
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XAMPLE 3.t

THIS FROGRAM GENERATES TWO VECTORS WITH ARROW LINES,
AND THE RESULTANT VECTOR WITH A DASHED ARROW LINE

INITIALIZE GCS AND GENERATE AN CQUTLINE

CALL USTART
CALL YOUTLN

REDEFINE THE °VIRTUAL® WINDOW.
CALL UWINBO (-50000.+50000.+0,00001,0.00005)
DRAW THE TWO VECTORS.
MOVE TO THE BEGINNING FOINT OF THE FIRST VECTOR AND
SET TO ARROW MODE AND DRAW VECTOR FROM (-40000.,0.00004)
70 (40000.+0.00004)
CALL UMOVE (-40000.y0.00004)
CALL USET (°®ARROWHEAD LINE")
CALL UPEN (40000.50.00004)
DRAW SECOND VECTOR FROM END OF FIRST TO (40000.,0.00002)
CALL UPEN (40000.50.00002)
MOVE TO BEGINNING OF VECTOR SYSTEM
CALL UMOVE (-40000,50.00004)

SET PEN STATUS TO DRAW A DASHED ARROW AND DRAW
RESULTANT VECTOR

CALL USET (°*DARROWHEAD LINE®)
CALL UPEN (40000.,0,00002)

WRAP UP
CALL UEND
sToP
END

20




Figure 8.

Example 3.1
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XAMFLE 2.2

SAMPLE FROGRAM USED TO ILLUSTRATE ELEMENTARY SIX-LEVEL
ZOOMING BY ADJUSTING ONLY THE VIRTUAL WINDCW EOUNDARIES
NOTE THAT THE FEN COMMANDS REQUIRED TO DRAW THE FIGURE

REMAIN UNCHANGED.

ENTER GCS AND SET UF LOOF TO FERMIT US TO ZOCh AWAY
FROM FIGURE.

CALL USTART
b0t I =1 ¢

ERASE THE SCREEN AND! IEFINE THE BOUNDARIES FOR QUR NEU
WINDCW.

CALL UERASE
ROUNDS = 50. % FLOAT(I)
CALL UWINDD (-BOUNDS,BOUNDS,-BOUNDS,EOUNDS)

QUTLINE THE DEFAULT DEVICE AREA AND DRAW THE FIGURE.
CALL UOQUTLN
CALL DRWFIG
1 CONTINUE

gﬁggku§ ALL GRAFHICS ACTIVITY ANDI' TERMINATE THE FORTRAM

CALL UEND

sTOP

END

SUBROUTINE DRWFIG
SUBROUTINE USED 7O GENERATE A FENTAGON WITHIN A CIRCLE,
RING A BELL AND PAUSE. PUSH THE RETURN KEY TO CONTINUE.

L

Gl al

USET (*FOLAR COORDINATESE")
= 1y 361ty 10

1
«0) CALL UMOVE (25.,FLOAT(K)
.0) CALL UPEN (25.sFLOAT (K)

1]
Ze o
mmo

~

10

23
l'_—‘AAI'—rJ—IA .

1
8. + FLOAT(I-1) % 72,
1) CALL UMOVE (15.,ANGLE)
1) CALL UPEN (15.+ANGLE)

bt g 94 (Y O e 5R K g ©

oMmMMTooMmMM O
CEe «

e o=t D CICI 1 0 X I3
z

o
2
WEZM U T2 M |
mmMmmo
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CALL UPRUSE
CALL UEND
cTOP

END




Figure 9. Example 3.2
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Figure 10.

Example 3.2 (continued)
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Figure 11.

Example 3.2 (continued)
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Figure 12. Example 3.2 (continued)
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Figure 13.

Example 3.2 (continued)

27




Figure 14.

Example 3.2 (continued)
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XANPLE 3.3

SAMPLE PROGRAM USED TO ILLUSTRATE ELEMENTARY SIX-LEVEL
ZOOMING BY ADJUSTING ONLY THE VIRTUAL WINDOW
BOUNDARIES., NOTE THAT THE PEN COMMANDS REQUIRED TO

DRAW THE FIGURE REMAIN UNCHANGED.

ENTER 6CS AND SET UP LOOF TO PERMIT US TO ZOOM TOWARD
THE FIGURE.

CALL USTART

bo11I=1,
ERASE THE SCREEN AND DEFINE THE BOUNDARIES FOR OUR
NEW WINDOW.

CALL UERASE

BOUNDS = 30, - (5., X FLOAT(I-1))
CALL UWINDO (-BOUNDSsBOUNDSs-BOUNDSsBOUNDS)

OUTLINE THE DEFAULT DEVICE AREA AND DRAW THE FIGURE.
CALL UOUTLN
CALL DRWFIG
1 CONTINUE
WRAP UP
CALL UEND
sTOP
END
SUBROUTINE DRWFIG
SusB OUTINE USED TC GENERATE A PENTAGON WITHIN A CIRCLE,
RING A BELL AND PAUSE. PUSH THE RETURN KEY TO CONTINUE.

>

LL USET (°POLAR COORDINATES®)

r 381, 10

ALL UMOVE (25.sFLOAT(
LL UPEN (25,,FLDAT ¢

K))
K))

e o
mmo
[xlx

10
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Figure 15. Example 3.3
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Figure 16.

Example 3.3 (continued)
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Figure 17.

Example 3.3 (continued)
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Figure 18.

Example 3.3 (continued)
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Figure 19.

Example 3.3 (continued)
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Figure 20. Example 3.3 (continued)
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XAMPLE 3.4

SAMPLE PROGRAM USED TO ILLUSTRATE ELEMENTARY SIX-LEVEL
ZOOMING BY ADJUSTING ONLY THE VIRTUAL WINDOW BOUNDARIES.
NOTE THAT THE PEN COMMANDS REQUIRED TO DRAW THE FIGURE
REMAIN UNCHANGED., ALSO NOTE THE DISTORTION DUE TO THE
OF NON-SQUARE WINDOWING.

INITIALIZE GCS AND SET UP A LOOP TO FERMIT US TO ZOOM
TOWARD THE FIGURE.

CALL USTART

DO 1 I =1y
ERASE THE SCREEN AND DEFINE THE BOUNDARIES FOR OUR
NEW WINDOW.

CALL UERASE

XBOUND = 50. ~ (5.¥FLOAT(I-1))
YBOUND = 50, ~ (2.5%FLOAT(I-1))
CALL UWINDO (~XROUNDyXBOUND,-YBOUND:YBOUND)

OUTLINE THE DEFAULY DEVICE AREA AND DRAW THE FIGURE.
CALL UOQUTLN
CALL DRWFIG
1 CONTINUE
WRAP UP
CALL UEND
sTOP
END
SUBROUTINE DRWFIG

SUBROUTINE USED TO GENERATE A PENTAGON WITHIN A CIRCLE,
RING A BELL AND PAUSE. PUSH THE RETURN KEY TO CONTINUE,

CALL USET (°*PQLAR COORDINATES")

20 l? I ; 1y 361y 10

IF (K.EQ.Q0) CALL UMOVE (25,»FLOAT(K))

IF (K.NE.O) CALL UPEN (25.sFLOAT (K))
10 CONTINUE

DO 20 I = 1y 6

ANGLE = 18, + FLOAT(I-1) x 72,

IF (I.EQ.1) CALL UMOVE (15.sANGLE)

IF (I.NE.1) CALL UFEN (13,yANGLE)
20 CONTINUE

CALL UBELL

CALl UPAUSE

CALL UEND

STOP

END

36




Figure-21. Example 3.4

37




Figure 22.

Example 3.4 (continued)
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Figure 23.

Example 3.4 {continued)
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Figure 24.

Example 3.4 (continued)
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Figure 25.

Example 3.4 (continued)
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Figure 26.

Example 3.4 (continued)
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XAMPLE 2.5

SAMPLE FROGRAM USED TO ILLUSTRATE ELEMENTARY SIX-LEVE

ZOOMING BY ADJUSTING ONLY THE VIRTUAL WINDOW BDUNDARIES.

NOTE THAT THE FEN COMMAMDS REQUIRED TO DRAW THE FIGUR
REMAIN UNCHANGED., ALSO NOTE THE CLIFPING OF THE EIGURE
AT THE WINDOW ROUNDARY.

INITIALIZE GCS AND SET UF A LOOF TO FERMIT YS TO ZOOM
TOWARD THE FIGURE.

CﬁlL USTART
DO 11 =1, 8

E?ag%uTHE SCREEN AND DEFINE THE ROUNDARIES FOR OUR NEW

CALL UERASE
XYMIN

25,
XYMAX = 95. - (7,5%FLOAT(I-1))
CALL UWINDO (XYMIN»XYMAX»XYMIN»XYNAX)

OUTLINE THE DEFAULY DEVICE AREA AND DRAW THE FIGURE.
CALL UQUTLN
CALL DRWFIG
1 CONTINUE
WRAP UF
CALL UEND
sToP
END
SUBROUTINE DRWFIG
SUBROUTINE USED TO GENERATE A FENTAGON WITHIN A CIRCLE,

RING A BELL AND PAUSE. PUSH THE RETURN KEY TO CONTINUE.
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Figure 27.

Example 3.5
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Figure 28.

Example 3.5 (continued)
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Figure 29.

Example 3.5 (continued)
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Figure 30. Example 3.5 (continued)
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Figure 31.

Example 3.5 (continued)
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Figure 32. Example 3.5 (continued)
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XAMPLE 3.8

f'r.AS
13 TERM
IN DEVI

MPLE _PROGRAM TO GENE MPLE
TEKTRONIX 4010/ NAL .
VGLUES ARE GIVE £ UNIT

E UNIT IS INCHES

INITIALIZATION, DEVICE MODE ENTRY AND OUTLINE
GENERATION,

CALL USTART
CALL USET (°*DEVICE UNITS*)
CALL UOUTLN

ENERATION OF ROADS WITH THE DEFAULT CASE OF LINES
IN TERMS OF INCHE

ER EET DIAGRAM
0 TE THAT ALt

I STR
4 I NO
N C €. THE DEFAULT

S lnd N e bt s N
-

e bae Calimae Syo

GENERATION OF HOUSES WITH DASHED LINES IN TERMS OF
CENTIMETERS,

NERATION OF

Gt D
IN TERMS OF PER

CALL UMOVE (15.+75

UEND




Figure 33. Example 3.6
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XAMPLE 3.8

SAMPLE PROGRAM TO GENERATE
LOCATIONS ON THE DEVICE.
TEKTRONIX 4014/4015.

INITIALIZE GCS AND OUTLINE THE DEFAULT DEVICE AREA,

CALL UERASE
CALL UOUTLN

FOR EACH OF THE THREE PASSES, DEFINE A DEVICE AREA,
OUTLINE THE DEVICE AREA AND DRAW THE FIGURE.

gT VARIOUES

WRAF UP
CALL UEND
STOP
END
SUBROUTINE GRAFIT

SUBROUTINE USED TO DRAW THE FIGURE.
CALL UMOVE (10,,
!

-
~

CALL USET (*LIN
CALL UPEN (90,
CALL UMOVE (20,
CALL UPEN (30.,
CALL UFEN (70.,
CALL UPEN (8C »
CALL UMOVE (30.,70.)
CALL USET (*DOUBLE ARROWHEAD LINE®)
CALL UPEN (40,710.)

CALL UPEN (50.970,)

CALL UPEN(40,s10,)

CALL UPEN (70.570.)

CALL UEND

~
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Figure 34.

Example 3.8
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EXAMFLE 2.9
C
£ THIS PROGRAM GENERATES A FIGUFEr f ”ERTICALLY
C DISTORTED VERSION OF THE FIGURE AND A
C HORIZONTALLY DISTORTED YERSION OF THE FIGURE,
C THIS IS WRITTEN FOR A TEKTRONIX 4010/4013.
£
g INITIALIZATYON
c CALL USTARTY
C FOR EACH OF THE THREE FASSES, DEFINE A NEW DEVICE
g PLOTTING AREA, OUTLINE THE AREA AND DRAW THE FIGURE.
X0 = -2.1
DO 10 I = 1y 3
X0 = X0 + 2.5
CALL UDAREA (XD»X042.,,2.+3.5)
IF(I.EQ.2) CALL UDAREA (X0sX042.42,3+3.2)
IF (I.EQ.3) CALL UDAREA (XC+.5:,X0+41.5,2.,3.5)
CALL UOUTLN
CALL UMOVE (50,+2
CALL UPEN1 (50.:80.7'DOUBLEARR0U"
CALL UMOVE (10,,%0,
CALL UPEN (30,+65.)
CALL UPEN (100.565.)
CAtL UMOVE (10.590.)
CALL UPEN (50.550,)
CALL UPEN (100.,50.)
CALL UMOVE (10.,%0.)
CALL UPEN (50,s35.)
CALL UFEN (100.:35.?
c 10 CONTINUE
E WRAP UFP
CALL UEND
sTop
END
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Figure 35,

Example 3.9
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XAMPLE 4.1

SAMPLE PROGRAM USED TO ILLUSTRATE OFTIONS AVAILABLE
THROUGH ‘UPRINT® AND "UWRITE®. THE DEFAULT YIRTUAL
WINDOW AND DEVICE AREA WILL HE USED.

DIMENSION CQORD (2)
INTIALIZE GCS. CHANGE THE DEFAULT TERMINATOR (M)
FOR *TEXT® 7O A "i* AND USE °*EXTRALARGE® CHARACTFRS,
OUTFUT A LINE OF TEXT AT (0,975.), NOTE THAT THE
TEXT STRING IS CLIPFED AT THE REVICE ARFA ROUNDARY.

CALL USTART

CALL UPSET ('TERMINATOR CHARACTER®s"'ji")

CALL USET (°EX TRthRGE CHARACTERS®)

CALL UPRINT (0.,/5.s°THIS 18 A SAMF

t WHICH WILL RE CLIPPED:*®)
SFECIFY °*REALNUMBRER® MODE OF DFERATION AND USF
*UWRITE® TO OUTPUT THE NUMBER 100,

CALL USET (*REALNUMBER®)

CALL UNRITE (50.525.0100,)

SPECIFY °INTEGER® MODE ANI! OUTFUT THE NUMEER
-123454789. NOTICE THAT SINCE ALl G€5 MUST BRE
REAL NUMBRERS» EVEN THIS INTEGER MUST RE FASSED
AS A REAL NUMRER.

CALL USET ("INTEGER®)
CALL UPRINT (75.90.9-1.320546779.)

SFECIFY °*XYCOORDINATES® MORE, MOTE (HE VARIED
FORN OF OUTPUT OF REAL NUMBERS WITH "G FOKMAT,
CALL USET (*XYCOORDINATES®™)
CALL UWRITE (25.:50..COORD)
WRAF UF
CALL UEND
sTOP
END

56
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THIS IS A SAMPLE LINE OF OUTPUT TEXT WHICH WILL BE CLIP

(25.,.9990E+7)

100.

-123456789

Figure 36. Exa~ple 4.1
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XAMPLE 2.
SAMFLE FROGRAM 70 ILLUCTRATE THE CFTIOHE AVAILAELE
THROUGH MARGINNING. DEFAULY UVALUES WILL BE USEDR IN THIS
EXAMPLE WITH ADDITIONAL CALLE TC °*UMARGR® TO ADUJUST
THE ALFHANUMEFRIC MARGIN BCUNDRARIES.
SET UF A I0C CHARACTEFR ARRAY NaAMED SAKMFLE AND INIT!ALIZE.
NOTE THE USE OF A SEMICOLON ‘i) AS THE LAST CHARATTER,

CHARACTER CAMFLER20D

DATA SAMPLE. "THIS IS A LINE OF QUTFUT TEXT WHICH IS LONG

3 ENQUGH TO CAUSE THE ALFPHANUMEERIC OUTZUT 7] RRAF-GECUND. NOTE THE
t EFFECTS WHICH THE DEFAULT MARGINS HAVE UFON QUTPUT;/

INITIALIZE G6CES SET ALL "Xy ) COCRDINATES TC DEVICE UNITC
AND CHANGE THE DEVICE UNITS "0 PERCENTUNITS, REMEMEER
THAT MAKGINING DNLY WORKE IN *DREVITE* COCRLIINATE SPACE.
ALEO CHANGE THE TEXT STRINC TEFMIWATOF T2 4 *§° AND
USE *EXTRALAFGE® ZHAFALTERE.

CALL USTAERT

CALL USET °"DREVITE UNITEZ';

CALL UPSET (*TERMINAKTOR CHAFACTER®s*i*;

Call USEY (°*PEFCENTURITE":

CALL USEY ("EYTFRALHFGE CHAFARLTERS')

OUTFUT THE TEXT ETRING AWD NZTE THE WFOF-AFQUND.

Catt UFFINT ¢31,,25,SAMFLE !
SFECIFY 'FONTUNITE® AS THE DEVILE UNIT OF AEGSUFF. TEE
ALLOWS YCU TO SET MARGINE BASED SFCN £ Z10GIT CHOFALTER
HEIGHT AND WIDTH. FEMEMEER THE FULES FUOK AARS IR
TF THE STARTING FOSTION OF TRE TF/! <TFING IE"
HRDVE TRE TOF MAFCIN,
OUTFUY TRE TEXT STHING. WNOTICE TRE *i°,

CALL USET (*FLNTINITE®)

CALL UMAFGN 15,426,491, ¢20,)

CALL UFRINY (0, ,4000. "R LU THERFEG®,
WRAF UF

CALL UEND
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THIS IS A LINE OF OUTPUT TEXT WHICH IS LONG ENOUGH
TO CAUSE THE ALPHANUMERIC OQUTPUT TO WURAP-AROUND. NOTE THE EFFECTS WHICH
THE DEFAULT MARGINS HAVE UPON OUTPUT

Figure 37. Examnle 4.2




m

rlrivivieleiel

OO OO0Oem [glyle] (o Tor Lor T o] wlolelel

QoM

XAMPLE 4.3

SAMPLE PROGRAM USED TO ILLUSTRATE SINGLE CHQRACTER
QUTPUT AND LINE TERMINATOR OFTIONS A ABLE
THROUGH "UPEN®. TWO GRAFHS WILL BE PLOTTED.

SET UF X» Y AND Z ARRAYS. FPRESTORE DATA IN THEM,

DIMENSION X(11)» Y(11), Z(11) )

DATA X/0.710,920.530,540,550.+60.570,+80.+90.,100./ i

DRTQ Y/O.!10o120.730.940.150.160.!70.130.!90')100 /
TA 2/00’1074' l9~7160!1.50 136'1490 7640 '81"100

INITIALIZE GCS AND QUTLINE THE DEFAULT DEVICE AREA.
SET THE CHARACTER SIZE TO “EXTRALARGE®.

CALL USTART
CALL USET (“EXTRALARGE CHARACTERS™)
CALL UOUTLN

SFECIFY THAT AN *A* TERMINATOR WILL BE DRAWN AFTER
EACH °*UPEN®. MOVE TO AN INITIAL 4X,Y) POINT.

CALL USET (°LA®)
CALL UMOVE (X(1)sY(1))

DRAW 11 LINE SEGMENTS AND NOTICE THE ‘A°.

B0t I =1, 11
1 CALL UPEN (X(I)yY(I))
SPECIFY THAT °NULL® LINES WILL RE DRAWN WITH A *B*
AT THE END OF EACH INVISIBLE LINE SEGMENT.
CALL USET (°*NB")
MOVE TO THE FIRST (X+Z) POINTs THEN FLOT 11 (X»2)
VALUES.
CALL UMOVE (X{(1)+2(1))
bo 21 =1, 11
2 CALL UPEN (X(I),Z2(I))
WRAP UP
CALL UEND
STOP
END

60




Figure 38. Example 4.3
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XAMFPLE 4.4

SAMFLE FROGRAM USED TO ILLUSTRATE CHARACTER
TERMINATOR AND ALPHANUMERIC OUTPUT USED IN
CONJUNCTION WITH GRAFHICAL OUTFUT, THIS FROGRAM
WAS WRITTEN FORK A TEKTRONIX 4014/4015 TERMINAL.

ALLOCATE ARRAYS AND INITIALIZE ALL VARIAELES
THAT WILL BE USED

CHARACTER ROUTINEX?(4)
INDEX = ¢
ROUTINE(1)="UFEN;"

ROUTINE(2)-"1}AOUT*
ROUTINE(3)="UFRNT!, "
ROUTINE(A)="UWRITL:®

INITIALIZE GCS. DIVIDE THE DEVICE FLOTTING

AREA INTO FOUR EQUAL FARTS, CHUODED Nrp bBrk?

ANDI OUTLINE THE ‘ULAREA®,

CALL USTART

CALL USET ("EXTRALARGE CHARACTERS®:
CALL UPSET (*TERMINATOR CHARACTER'y®j*:
0SS T = 1,4
INDEX = INDEX ¢+ 1
IF (I.EQ.1) CALL UDAREAN(Z,+7,+5.5,10.5)
IF (I.EQ@.2) CALL UDAREA(7,.3512,.5¢3.3,10,5}
IF (I1.EQ.3) CALL UDAREA(2.47.50.43.)
IF (I.EQ.4) CALL UDAREAC(7.5+12.540.55,!
CALL UOUTLN
MOVE TO (0.,0.) AND SPECIFY STANDARD LINE UTTH
NO TERMINATOR., IF *UPEN® OGFTION IS IN EFFECT
SPECIFY AN *A* AS THE TERMINATOR.
CALL UMOVE (0.,0.)
CALL USET C('LNULL")
IF (INDEX .EQ. 1) CALL USET (°*LA*)
DRAW A LINE THEN BRANCH 7O ONE OF THE FOUR
ROUTINES TO PRINT AN "A°® AT THE END OF THE LINE.
DO A K =1y 4
CALL UPEN ((25.%XFLOAT(K))»(25.%FLOATIK)))
GO TO (4+1+2¢3)s INDEX
1 CALL UAOUT (*A}")
GO TO 4
2 CALL UPRNT1 (*Ai*,°*TEXT")
60 TO 4
3 CALL UWRITL (*Ai*»°TEXT®)
4 CONTINUE

OUTPUT THE NAME OF THE ROUTINE USED IN THE
BOTTOM RIGHT CORNER. REMEMBER THE WINDOW
BOUNDARIES ARE THE SAME FOR ALL FOUR DEVICE AREAS,

CALL UPRINT (75.,2.,ROUTINE(INDEX))
S5 CONTINUE

WRAP UP
CALL UEND

STOP
END
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UPEN UAQUT |
UPRNTY UWURITY
Figure 39. Example 4.4
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YAMPLE 1.5

SAMFLE FRDGFAH USED TO TLLUSTRATE AL:HANURERLC DU’F"
THROUG SOFTWARE® CHARACTER OFTICN IN G077 :

EXAMFLES S ON: SOFTWARE THAFACTEE oUTFWY Een
CHARACTERS. GOTHIC «DEFAULT: OQUTFUT W!iw JEIINTED
AND REDLUCED AND ROTATED SOFTWAFRE CHARACTE®

CHARACTEF QUTFTXS0

CHARACTER QUTH1 %7

CHARACTER FOFMTRLZ

DaTA DUYFT"EEUUCED AT ROTATEL CHARSE TDsD Y

LaYo DEGAS.
INITIALIZE GUS aND SREZITY *COFTWARL ' TLomal7rt

CAlL UsSThaR

Chbe UOUILNK

CALL USET (CSOFTHRARE CERNEFRZIED i Tk
QUTEUT TEYT WITH "ITALITZY SIFTWATE o nf

‘iL' JEET L ITaLILEY)

CALL DEFINT i10.10.0 3aR0y | PR SRS S

SFECIFIED *GOTHICY (DEFAUD " THARALT ik
ALET FOTATE THE TEXT ITRING NOTE T B
ONLY 10 *S0f TWARE® CHRFH 7“ OND £ 0 JHres -
I3 REQRVENTEJ

CALL USET 'GOTHIZ*

CALL UFZET "E0TATION +LIG:

CALL UFRINT 410,080,y "ufoULT TEXNT =17t
CHANGE SOFTWAFE CHARNCTER STIE AND ROIATD T4E ENTID:
TEXT STRING INSTEAD OF SACH CHARATTER,

.

) =
reat-d
mm
[t}
LA’J

XS172
517
ALL UFSET ¢ *HORIIONTAL CHARACTEE WIDTW®.vi1l:
CALL UFSET ("WERTICAL CHARACTER ACIG=T*, /8177
DETERMINE THE NUMEER OF CHARACTERS

CALL UCOUNT <OGUTFT.COUNT)
ICNT COUNT

USE FORTIR *ENCODE® TO BUILD A FOFMAT

Mot
Z e
(=T}
M ZD

con
100 FORMAT(

USE FORTRAN *DECODE® 7O SEFARATE CHARNCTERS
DECODE (OUTFT FORMT) (QUT(I)»I-1,1CMT:
QUTFUT TEXT STRING

1/10

T - Itx19Q

FORMT» 100 '('vIlr RETND B
1911:11,A3

309 CONTI
WRAF UF
CALL UEND
STOP
END
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SAMPLE OF ITTALICS

Figure 40. Example 4.5
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XAMNFPLE 5.1

SAMPLE PROGRAM WHICH ILLUSTRATES GRAFHICE INFUT
THROUGH °*UGRIN'. THREE TYPES OF CASES ARE
HANDLED: SOLID €'y INVISIELE °I* AND DACHED
*D* LINES, THE DESIRED OFTION FOR THE LINE IS
ENTERED AS A SINGLE CHRARACTER WHEN THE CURSORS
HAVE EREEN Pﬂu TIONED. THIS FROGRAM WASE WRITTEN

FOR A TEKTRONIX TERMINAL AND IT MAY BRE

NECESSARY TO FUSH THE RETURN KEY AFTER THE

SINGLE CHARACTER IS ENTERED, DEFAULT VALUESZ

OF WINDOW, DEVICE AREA AND DASH SPECIFICATION ARE USED,
AN ‘E’ UILL TERMINATE THE PROGRAM.

CHARACTER CHAR x 1
INITIALIZE GCS AND OUTLINE THE DEFAULT DEVICE AREA.

CALL USTART
CALL UDUTLN

ENABLE THE CURSORS, FOSITION THEM WHERE DESIRED
AND ENTER A SINGLE CHARACTER. THE (X»Y) LOCATION
AND THE SINGLE CHARACTER ENTERED WILL BE RETURNED
TO THE FROGRAM.

1 CALL UGRIN (X»YsCHAR)

CHECK IF THE SINGLE CHARACTER IE AN °E*, ‘I' OR *DI°,
PERFORM THAT GRAPHICS FUNCTION IF YES. IF AN ‘E* IS
ENTEREDy STOF THE FROGRAM.

IF (CHAR .EQ. °5°') CALL UPENL (X»Y,"LINE®)
IF (CHAR .EQ. °I') CALL UMOVE (X,Y)
IF (CHAR .EQ. *D*) CALL UFEN1 (X» Y» ‘DAERH®)
IF (CHAR .EQ., "E*) GO 7O 2
G0 1D 1
2 CONTINUE
WRAF UP
CALL UEND
STOP
END
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Example 5.1
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XAMPLE 5.2

SAMPLE PRDGRAM USED TO ILLUSTRATE USE OF °UINPUT*® TO
ACCEPT ALPHANUMERIC INPUT FROM A USER, EDIT IT INTO
THE FROPER FORMAT, STORE IT IN A DATA ARRAY AND FRINT
THE DATA AT A DIFFERENT LOCATION ON THE DISPLAY.

DEFINE AND INITIALIZE SOME DATA ARRAYS

CHARACTER OPTION®12(4)
DgHENSION COUNT(4),DATA(S) 1 INHTX(4)

T(1)=5.
COUNT(2)=1.
COUNT(3)=1.
COUNT(4)=1.
INDEX(1)=1
INDEX(2)=3
INDEX(3)=4
INDEX(4)=5
OFTION(1)="TEXT®
OPTION(2)="REALNUMBER®
OPTION(3)=*INTEGER"
OPTION(4)=*XYCOORDINATE"
Y = 30,
INITIALIZE 6CSs SET CHARACTER SIZE TO EXTRALARGE AND
OUTLINE THE DEFAULT *UDAREA®.
CALL USTART
CALL USET (*EXTRALARGE CHARACTERS®)
¢ALL UOUTLN
DEFINE & LDOF TO ILLUSTRATE THE FOUR INFUT AND
OUTPUT OPTIONS.
DO 11 =1, 4

FOSITION BEAM/PEN TO INITIAL LOCATION
CALL UMOVE (X»Y)
ALERT THE USER THAT INFUT IS DESIREDy THEN ACCEFT DATA

CALL UPRNTL ("ENTER?: \*,‘TEXT®)
CALL UINPUT (DATA(INDEX(I))»COUNT(I),FLAG,OF:@IONCI))

IF °*TEXT® OPTIONy INSERT TERMINATOR CHARACTER AT ENID
OF INPUTTED TEXT STRING.

IF (I.EQ.1) CALL UAPEND (COUNT(1)»DATACINDEX(1))sDATACINDEX(1)))

SET THE CORRECT OPTION TO OUTFUT THE DATA THE USER
HAS JUST ENTERED AND PRINT THE DATA.

CALL USET (OPTION(I))
CALL UPRINT (Xr10.sDATACINDEX(I}))

UPDATE COORDINATE LOCATIONS FOR NEXT INPUT PROMFT.
X = X 4 22.5
- “)o
1 CONTINUE
WRAP UP
CALL UEND
STOP
END

68




ENTERt GREETINGS

ENTER: 1.234E+10

ENTER: -123456

ENTER: 1.2,3.4

GREET 1234411 ~-123456 (1.2,3.4)

Figure 42. Example 5.2




EXAMNFLE 5.3
C
C SAMPLE FROGRAM USED 70 ILLUSTRATE MENUING. THE CHARACTER
C ARRAY "OFTION" CONTAINS THE LARELS TO BE FPRINTED UNDER
C EACH OF THE MENU SELECTION EOXES. THE NUMBER OF THE
€ CH ECTED BY THE USER POSITIONING THE
C CROSSHAIRS AND ENTERING A CHARACTER IS RETURNEDL IN THE
C PARAMETER °CHOICE®. THIS WAS WRITTEN FCR A TERTRONIY
C TERMINAL. "THE DEFAULT VALUES OF WINDOW AND DEVICE ARER
E ARE USED.
% INITIALIZE LABELS FOR THE MENU CHOICES
C
CHARACTER OFTION % 8(9)
DATA OFTION/*OPTION 1°,"OFTION 2°,°0FTION 2°,"OFTION
s *OPTION S*,°*OFTION 6°+°0OPTION 7', "OFTION
c 3 *OFTION 9°/
C INITIALIZE GCS, SET CHARACTER SIZE T@ EXTRALARGE AND
S OQUTLINE THE DEFAULT DEVICE AREA (UDAREA).
CALL USTART
CALL USET (°"EXTRALARGE CHARACTERS®)

CaLL UGUTLN
CALL "UMENU® TO DRAW A MENUBOARD OF 9 OFTIONS AND ACCEFY
THE USER‘S SELECTIGN., PUSH A SINGLE CHARACTER AND THE
RETURN KEY.

CALL UMENU (9.0:0PTION,CHOICE)
PRINT WHAT MENU BOX SELECTED

CALL UFRINT (25,,25.y*THE MENU EOX SELECTED WAE \*"?
CALL UPRNT1 (CHOICE,s"INTEGER")

?
CHOI
CALL “UMENU® AGAIN, BUT USE A MINUE (-) SIGN TO SFEC
THAT THE MENUBOARD IS NOT TO BE REDRAWN, ENTER ANOT
SINGLE CHARACTER AND THE RETURN KEY.

CALL UMENU (-9.0,0PTIONsCHOICE)
PRINT WHAT MENU BOX SELECTED

CALL UPRINT (25,+50.,*THE MENU BOX SELECTED WAS \")
CALL UPRNT1 (CHOICE,®INTEGER®)

WRAP UP
CALL UEND
STOP
END

OO0 OoOaoo

DO OO0,

aonon
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THE MENU BOX SELECTED WAS 8

THE MENU BOX SELECTED WAS 7

Figure 43. Example 5.3
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EXANPLE 6.1

c

100

300

400

So00

PROBLEM SOLUTION I
LL USTART
CALL UPSET("SPEEL*,120.)
START

EN

SUBROUTINE AREAL

CALL UDAREA(°0170100'70)
CALL UGUTLN

UEND

14'3,00 170)

E

SUBROUTINE SOUARE

CALL UMOVE(20.:20,)

CALL UPEN(80,20,)

CALL UPEN(80.s80.)

CALL UFEN(20.,80.)

CALL UPENC20.+20.)

CALL UPRINT(S5.»5,»"SQUAREN™)
UEND

STOF

END

SUBROUTINE TRIAN
CALL UMOVE(20.,20.)
CALL UFEN(B0,»20,)
CALL UPEN(S50.s80.)
CALL UPEN(20,920.
CALL UPRINT(S.s3.sr TRIANGLEN")
CALL UEND

sTOP

ND

SUBRROUTINE COMMND
CHARACTER CHARX1
CALL UAIN(CHAR)
CALL UERASE
IF(CHAR.EQ.

IF (CHAR. EQ.'S
IF(CHAR.EQ. T
IF (CHAR.EQ."R
CALL ERROR

GO TO 100
CALL AREAl
CALL SQUARE

G2 TO 200
00
00
500

- = .
Vvvv
(<24
o
—
o
[& R 1
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EXAMPLE 6.1 (continued)

SUBROUTINE ERROR
CALL UHOME

END
SUBROUTI
CALL U
CALL UDY

CALL UEND
STOP
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Figure 44.

74

Example 6.1




TRIANGLE

Figure 45.

Example 6.1 (continued)
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SOUAREL

Figure 46. Example 6.1 (continued)
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Figure 47. Example 6.1 (continued)
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i
!
‘ EXAMFLE 7.1
i c
! C SAMPLE PROGRAM USED TO ILLUSTRATE "UCRCLE®.
] C DEFAULT WINDOW AND DEUICE AREM ARE USEL. NOTE
‘ C THE EFFECT OF *CLIFFING® DUE TO THE VYIRTUAL
: C WINDOW'S RESTRICTING OF ALL GRAFHICAL
! C INFORMATION TO RESIDE WITHIN THE REGIOM DEFINED
, C BY 100.0 BY 100.0 SQUARE.
| C INITIALIZE G6CS AND OUTLINE THE DEFAULT IEVICE ARF..
; CALL USTART
. CALL UOUTLN
; C DRAW A SERIES OF CIRCLES WITH RALIUS OF S0.
4 CALL UCRCLE (0.s0.7r50.)
% CALL UCRCLE (50.70,150.)
| CALL UCRCLE (100.,0.750.)
CALL UCRCLE (100,550,150,)
CALL UCRCLE (100.,100.,50.)
CALL UCRCLE (50,7,100,,50.)
CALL UCRCLE (0.+100.,5¢.)
i CALL UCRCLE (0.150.,50.)
C DRAW A CIKCLE OF RADIUS 20.7 WITH A CENTER AT (50.,50.).
. CALL UCRCLE (50.150.,20,7)
C WRAP UF
¢

CALL UEND
STOP
END
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XAMFPLE 7.2

SAMFLE FROGRAM USED TO DEMONSTRATE HOW °‘UARC®
DRAWS AN ARC_CENTERED AT (40.+20.) AND OF
RADIUS 30. THE ARC WILL BREGIN AT (40.,50.) AND
TERH!NATE AT (10"200)0
INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE
AND OUTLINE THE DEFAULT °UDAREA'.

CALL USTART

CALL USET (“EXTRALARGE CHARACTERS")

CALL UOUTLN

MOVE TO WHERE THE ARC IS TO BEGIN AND LABEL

CALL UPEN1 (40.0,50.0»"NCOOLTINATES®)
CALL UMOVE (40.0,50.0)

CALL ‘UARC® TO GENERATE THE ARC WITH AN ANGULAR
SPAN OF 90.0 DEGREES.

CALL UARC (40.0,20.0+90.0)
DETERMINE WHERE 'UARC® COMPLETED THE ARC ANDI FRINT
THE COORDINATES OF THIS LOCATION., ALSO FRINT THE
COORDINAT®S OF THE CENTER OF THE ARC.

CALL UWHERE (X»Y)

CALL UPENt (XsY,"NCOORDINATES®)

CALL UFEN1 (40.0+20.0,"NCOORIINATES®)
WRAFP UFP

CALL UEND

STOP

END
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(40.,50.)

(49.,20.)

Figure 49. Example 7.2
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XAMPLE 7.3

SAMPLE PROGRAM USED TO DEMONSTRATE USE OF “UFLYGN®.
POLYGONS OF FROM 2 TD 9 SIDES WILL BE DRAWN WITHIN
THEIR OWN WINDOW; WHICH IS MAFFED 7O DIFFERENT
PORTIONS OF THE SCREEN. THIS PROGRAM WAS WRITTEN
FOR A TEKTRONIX 4014/4013 TERMINAL,

INITIALIZE VARIABLES

OOCOOCO00

I

70 -1,1 70 1.1 FOR X AND Y. THIS
E DRAWN B8 TIMESi 2 ROWS OF FOUR»
6 A DIFFERENT FOLYGON WITH THE

QOGO O0
w
m
-y
T

usTt
CALL USE *EXTRALARGE CHARACTERS®)
CALL UPSET (“TERMINATOR CHARACTER®,*;*)
CALL UWINDO (-1.1s1.1,-1.151.1)

THE FOLLOWING DO LOOPS SET UF THE 2 ROWS OF 4 DISFLAYE,

wlyliy]
[ =4
Q
- ) =
ON
e U
100
[y [
- Od -
-
o N

J =1y 4
X0 +°3.3
INITIALIZE NUMBER OF SIDES; 1 IS ADDED BEFORE EACH
EXECUTION SO POLYGON SIDES START AT 2 AND GO TO ¢
IN 8 STEPS,

SIDES = SIDES + 1.0

SET UP THE DEVICE AREA AND OQUTLINE IT. AS X0 AND YO
CHANGEs IT WILL WOVE TO 8 DIFFERENT LOCATIONS.

CALL UDAREA (X0»(X0+3.0),Y0,»(Y0+3.0))
CALL UOUTLN

DRAW THE POLYGON

CALL UPLYGN (0.0,0.0ySIDES,1.0)
LABEL THE FOLYGON

CALL USET ("TEXT")

CALL UPRINT (-1.0,-1,03y"SIDES!}")

CALL USET ("INTEGER®)

CALL UPRINT (0.9+-1.05+SIDES)

1 CONTINUE

WRAP UF

{~]
o
e NN W

aqmoa OoOooOno,

[plyle BN elply]

glely]

CALL UEND
sToP
END




SIDES: 2] [SIDES: 3} |SIDES: 4] {SIDES!
SIDES? 6] LSID 7] LSIDE 8] |SIDEST
Figure 50. Example 7.3
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XAMPLE 7.4

SAMPLE PROGRAM USED TO DEMONSTRATE USE OF °UFLYGN®.
A TRIANGLE WILL BE DRAWN USING 1 OF 12 POSIBLE PEN OPTIONS,
THIS FROGRAM WAS WRITTEN FOR A TEKTRONIX 4014/4015.
INITIALIZE CHARACTER ARRAY WITH OPTIONS TQ BE USED BY
'gS;T' ANg 'EPR NE'. NOTE THAT A BACKSLASH_ (\) IS USED
AS THE LAST CHARACTER. “USET® CHECKS ONLY THE FIRST 4
CHARACTERSs BUT °UPRINT" MUST HAVE THE BACKSLASH.
CHARACTER OFTIONX16(12)
DATA OPTION/'LNULLN® s *LARROWN" s *LBACKARROWN*/
t °LDOUBLEARROW\®»*DNULL\*»y DARROU\' 'DBACKARROU\' *DDOUBLEARROWN®
T “TNULL\®y°*TARROW\®s " TBACKARROW\*, ‘TDOUBLEARROU\ /
fones 3.4

INITIALIZE GCS» SET CHARACTER SIZE TO EXTRALARGE AND
SET NEW TICMARK INTERVAL. DEFINE NEW VIRTUAL WINDOW.

CALL USTART

ALL USET (°*EXTRALARGE CHARACTERS®)
CALL UPSET (*TICINTERVAL®,0.25)
CALL UMINDO (-1.1,1.1,-1.1,1,1)

DRAW FIGURES IN 3 ROMS OF 4.
I =1, 3

'206

YO -

J = 114
X0 X0 +

INDEX = INDEX +1

DEFINE NEW DEVICE AREA AND OUTLINE IT.

CALL UDAREA (X0»(X043.0)rY0r(Y0+3.0))
CALL UOUTLN

-<
[
it o=s Wi b

DRAN THE POLYGON USING i1 OF THE 12 FOSSIBLE 12 OFTIONS
WITHIN THE DEFINED °*UDAREA'.

CALL USET (OFTION(INDEX

CALL UPLYGN (0.0+0.0+3.0 l 0)

LABEL THE FOLYGON

CALL UPRINT (-1.09-1,0,0PTIONCINDEX))
1 CONTINUE

WRAP UP
CALL UEND
STOP
END

84
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LNULL LARROY LBACKARROUY LDOUBLEARROU
» ® < P
7\ 7\ /N AR
/ \ / A / \ / \
/ \ / \ / \ / \
/ \ / \ / \ / \
/ \ / \ / / \
Lo d - _ _ - - > VA b’ . ¥
DNULL DARROW DBACKARROU DDOUBLEARROY
TNULL TARROW TBACKARROU TDOUBLEARROUW
Figure 51. Example 7.4
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XAMFLE 7.5

SUBROUTINE USED TO DEMONSTRATE *UFL
WILL BE DRAWN IN RELATIUVE MODE AND
CENTER IN TEN DEGREE IMCREMENTS, T
WRITTEN FOR A TEKTRONIX 401474015 7

INITIALIZE VARIARLES.

DEGREE = 0.0
YO = 10.9

INITIALIZE GCS» SET CHARACTER SIZE TO EXTRALARGE AND
PEFINE A NEW WINDOW. DEFINE TWO "UPEN® OFTIGNS.

CALL USTART

CALL USET (*EXTRALARBE CHARACTERS®)
CALL UWINDO (-1.1s1.1s-1.1s1.1)
CALL USET ("INTEGER®) 1
CALL USET (°*C_ARROW")

DRAW FIGURE IN 3 ROWS OF 4,
I =1, 3

= _206

Yo - 2.4

J =1y 4

X0 = X0 + 3.2

DEGREE = DEGREE + 10.0

DEFINE NEW DEVICE AREA IN WHICH FOLYGON WILL EE DRAWN.
OUTLINE THE AREA.,

CALL UDAREA (X0, (X043,0),Y0s(Y043.0))
CALL UQUTLN

DRAW THE POLYGON WITHIN THE “UDAREA", ROTATING IT IN
RELATIVE MODE BY TEN DEGREE INCREMENTS.

. A TRIANGLE
TEL NROUT ITS {
i%DGRAH WAS i

!
e

Y
R
H

iy
bt

GN*
oTA
IS

FEil

(=4
o
[

=)
(=] o]
[l |

CALL UMOVE (0.0+0.0)

CALL USET (°"RELATIVE PLOTTING MODE")
CALL UPSET (*ROTATE®,DEGREE)

CALL UPLYBN (000100013'0'100)

RESET TO ABSOLUTE MODE AND LAPEL THE FOLYGON,
CALL USET (“"ABSOLUTE PLOTTING MODE®)
CALL UPRINT (-1,0,-1,0,DEGREE)
1 CONTINUE
WRAP UP
CALL UEND
STOP
END
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Fiqure 52.
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XAMNFPLE 7.4

SAMFLE FROGRAM USED TO DEMONSTRATE °“URECT®. A
RECTANGLE WILL BE DRAWN IN RELATIVE MODE AND
ROTATED IN 30 DEGREE INCREMENTS.

INITALIZE VARIABLES

DEGREE = 0,0

Y0 = 10.9
INI IhLIZE GCS
DEF NEW

?

Wi
CaLL T
CALL USET (* E CHARACTERS')
CALL ? =101 12

CaLl
DRAW THE

DO
X0

YO

DD
3.3

DEGREE DEGREE + 30.0

DEFINE DEVICE AREA WITHIN WHICH RECTANGLE WILL BE DRAWN.
OUTLINE THE AREA.

i b=
= |
o or

CALL

ROWS OF 4 IN 30 DEGREE INCREMENTE.

UDAREA (X0» (X0+3.0)+Y0y(Y043.0))

CALL UCUTLN

DRAW THE
RELATIVE

CALL
CALL

RECTANGLE WITHIN THE “UDAREA®', ROTATING IT It
MODE BY 30 DEGREE INCREMENTS.

UMBVE (0.0+0.0)
USET ("RELATIVE PLOTTING MORE®)

CALL UFSET ('ROTATE®,»DEGREE)
CALL URECT (0.870.8)
RESET TO ABSOLUTE MODE AND LABEL THE RECTANGLE.
CALL USET ("ABSOLUTE PLOTTING MODE®")
CALL UPRINT (-1.0,-1.0,DEGREE)
1 CDNTINUE
WRAP UP
CALL UEND
STOP
END
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30 69 90 120
150 180 210 : 240
270 300 330 360

Figure 53.

Example 7.6
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EXAMPLE 7.7
>
C SAMPLE FROGRAM USED TO ILLUSTRATE APFLICATION OF *UCONMIC®
C "0 GENERATE ELLIPSES AND HYPEREOLAE. FOUR_FIGURES
C WILL BRE DRAWN: 2 ELLIFSES ORIENTED ALOWG THE X AND Y AXES;
C AND 2 HYPERBOLAE ORIENTED ALONG THE X AND Y AXES. EACH
C ONE OF THE FIGURES IS DRAWN WITHIN ITS OWN REGION OF THE
C SCREEN BY REDEFINING THE DEVICE AREA PRIOR TO DRAWING THE
8 FIGURE. THIS FPROGRAM WAS WRITTEN FOR A TEKTRONIX 4014/4015,
% SET UF DATA ARRAYS FOR UCONIC
c DIMENSION X(4)»Y(4),P(4),E(4)

INDEX=0

Y0=10.9

X(1)=10,

X(2)=30.

X{3)=67,

X(4)=50,

Y(1)=30,

Y(2)=10.

Y(3)=50.

Y(4)=57.

P(1)=9.5

P(2)=-9.5

P(3)=9.

P(4)=-9,

E(1)=.9

E(2)=-,9

E(3)=1.44

E(4)=-1.44

c
E INITIALIZE GCS
c CALL USTART
E LOOP TO DEFINE FOUR DEVICE AREAS AND OQUTLINE EACH ONE.
DO 11 =1y 4
IF(I.EQ.1) CALL UDAREA(1.9+6.%+5.7510.7)
IF(I.EQ.2) CALL UDAREA(7.4+12.455.7+10.7)
IF(I.EQ.3) CALL UDAREA(1.9+6.%91.215.2)
IF(I.ED.4) CALL UDAREA(7.4512.4,.2,5.2)
INDEX=INDEX+1
c CALL UOUTLN
C DRAW THE CONIC. NOTE THAT THE DEFAULT WINDQOW IS MAPPED
E TO THE CURRENT DEVICE AREA SPECIFICATION.
CALL UCONIC (XCINDEX),Y(INDEX)sP(INDEX) »ECINDEX)»0.0+360.0)
c 1 CONTINUE
E WRAF UF
CALL UEND
STOP

END




Figure 54. Example 7.7
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XAMNPLE 7.8

SAMPLE PROGRAM USED 7O ILLUSTRATE AFFLICATION OF “UCONIC®

TO GENERATE PARABOLAE. FOUR FIGURES WILL BE DRAWN: 2 WILL
BE ORIENTED ALONG THE +X AND +Y AXESi AND 2 WILiL BE ORIENTED
ALONG THE -X AND -Y AXES. EACH ORE OF THE PAKAROLAE IS
DRAWN WITHIN ITS OWN REGION OF THE SCREEN BY REDEFINING THE
DEVICE AREA PRIOR TO DRAWING THE FIGURE.

SET UP ARRAYS FOR UCONIC
DIHENSION X(4)>,Y(4),F(4),E(4)

B o
Gt 2t OO OOOOOOVD

s o e s o e o O
e Ldlde + + & + o o o o
.

I BN F B LIN e D LIN - 1| D

EX=
1
)
)
)
)
)
E
)
)
)
)
)
)
)
)
)
)=

MMMM D0 V0 Ak DI~y
WO H
| e j s | ) DN UAUISOUNI= » )
. b

-

-

INITIALIZE GCS

CALL USTART
LOOP TO DEFINE FOUR LEVICE AREA AND OUTLINE EACH ONE.
4ALL UDAR

ALL UDAR

Q C EA
Q C EA (
@ CALL UDAREA (
a c EA (
X

NN

ALL UDAR

E
E
E
E
= +1

.
.
.
’
1

1
1
2
3
4
NDE
L

?
)
)
)
)
D
ALL UDUTLN

DRAW THE CONIC. NOTE THAT THE DEFAULT WINDOW IS MAF-E™
TG THE CURRENT DEVICE AREA SPECIFICATION,

CALL ""ONIC (XCINDEX)sYCINDEX)»FPC(INDEX) yECINDEX)»0.0,350.0

1 CONTIN &
WRAP UP

CALL UEND
STOP
END
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XAMNPLE 7.9

' 290 1250,300,350"00745' !50' ,55"60"65',70' 7751,
. 53..24..31..34.,40..46.,50.,59.,53.,64.,70.,76.,
TIALIZE GCS AND OUTLINE THE DEFAULT DEVICE AREA.
T THE DATA POINTSs CENTEREDs WITH PLUS (4) SIGNS.
£ THAT THE DATA LIES WITHIN THE DEFAULT WINDOW ROUNDARIES.
CALL USTART
CALL UDUTLN
CALL USET™CLACENTER CHARACTERS®)
CALL USET (*N+%)
CALL ULINE (XsY120.)
CALL *ULINFT* TO CALCULATE THE LINE‘S SLOPE AND Y-INTFRCEPT.
CALL ULINFT (XyY920.sSsYD)

ES T THE PEN MODE TO DRAW SOLID
~INTERCEPT AND GRAPH THE LINE USIN

CALL USET ('LINE')
MIN =

— O

i
L]

XH“X 10 0

CALL UHOUE (XHIN;YI)

YO = YI + 6 x XMAX

CALL UPEN (XHAX;YO)
WRAP UP

CALL UEND

STOP

END

94
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Figure 56. Example 7.9
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XAMPLE 7.10

SAMPLE PROGRAM USED TO ILLUSTRATE APFLICATION OF 'ULSTSO' T0
CALCULATE THE COEFFICIENTS OF A POLYNOMIAL OF ORDER 6
WHICH REPRESENTS THE °BEST® FIT T0 A SERIES OF DATA FOINTS

SET UP DATA ARRAYS FOR ULSTSO
DIMENSION ﬁ(7)!X("0))Y("O)
DATA IDEGRE/?
DATA X/°o’50'109!150’&09!250’300’BJ-’40-!450!50'155-16001659D70o!7J"

80.
DATA Y/O.18.120.732.946.v55.’60.160.v56'v48.v40.137.135-;37.742.149.;
5 t’680 '8;.1 ’950

INITIALIZE GCS AND OUTLINE THE DEFAULT DEVICE AREA.

CALL USTARY
CALL UOUTLN

PLOT DATA FOINTS, CENTERED, WITH PLUS (4+) SIGNS.
CALL USET (°Nt*)

CALL USET ("ACENTER CHARACTERS")
CALL ULINE (X»Y,20.)

OOICIOINICIN

[plxlel

[glyle]

c
C MOVE PEN TO ORIGIN AND COMPUTE LEAST SQUARES LINE WITH &TH
g ORDER FIT.

CALL UMOVE (0.0,0.0)

CALL UPSET (°POLYNOMIAL DEGREE®,FLOAT(IDEGRE-1))

CALL ULSTSQ (X9Ys20.¢A}

CALL USET (°LINE®)

[plxlg]

PLOT LEAST SQUARES LINE APPROXIMATING POINTS
D0 51 =1, 101
(1)

YO = A(}
X0 = FLOAT(I-1)
XK = X0
DO 4 J = 2 IDEGRE
YO = A(D) 8 XK ¢ YO
XK = XK % X0
4 CONTIN E
EALL UPEN (X0»YD)
c 35 CONTINU
g NRAP UP
CALL UEND
§TOP
END

96




Figure 57.

Example 7.10

97




m

[glxlelyiglx]

[xlgly]

XANPLE 8.1

SANPLE PROGRAM TO ILLUSTRATE OPTIONS AVAILABLE
WITH *UAXIS®.

INITIALIZE GCS AND GENERATE AXES

ChLL USTART

CALL USET { "EXTRALARGE CHGRACTERS’)
CALL USET (* XBOTHLABE g*

ALL UPSET (°*XLABEL®, 'EDBEAXIS
CALL UAXIS (-5, 3‘14.891-63 4-156.459)

WRAP UP
CALL UEND

sTOP
END




160 7
149
129 |
100
89
60
40

-80 —
-6 <5 -4 -3 -2 -1 o 1

EDGEAXIS
Figure 58. Example 8.)

99




m

[glgleliyrigly]

[y lxly]

XANPLE 8,2

SANPLE PROGR H TO ILLUSTRATE OPTIONS AVAILABLE
WITH *UAXIS®

INITIALIZE GCS AND GENERATE AXES

USTA
CALL USET ('EXTRALARGE CHARACTERS®)
CALL USET ("ZEROAX S

CALL USET ('XBDT ELS

CALL UPSET (°XLABEL®s®ZERCAXES\")
CALL UAXIS (- 6.12.1-5.v 4.)

CALL UEND

100




ZEROAXES
Figure 59. Example 8.2
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XANPLE 8.3

SAMPLE PROGRAM TO ILLUSTRATE OPTIONS AVAILABLE
WITH “UAXIS®,

INITIALIZE GCS AND GENERATE AXES

CALL USTART

CALL USEY ("EXTRALARGE CHARALCTERS®)
CALL USET (°*PENAXIS®)

CALL USET (*XROTHLABELS®)

CALL UPSET (°XLABEL®s°PENAXES\")
CALL UPEN (-3.,2.)

CALL UAX!S (’60’20"50'40)

WRAP UP
CALL UEND

sTOP
END

102




PENAXES

Figure 60.

Example 8.3
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XAMPLE 8.4

SAMPLE PROGRAM TO ILLUSTRATE OFTIONS AVAILABLE
WITH "UAXIS®.

INITIALIZE GCS AND GENERATE AXES
CALL USTART

CALL
CALL

USET (*EXTRALARGE CHARACTERS®)
UPSET (°*XLABEL',*POLAR GRID\")
USET (*POLARAXES")

USET (°GRID®)

USET (*XBOTHLABELS®)

UAXIS (‘60760'0"360')

UEND

104




POLAR GRID
Figure 61. Example 8.4
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XAMPLE 8.5

SAMPLE PROGRAM TO ILLUSTRATE THE USE OF °UPLOT*,
TWO CURVES WILL BE PLOTTED ON A SINGLE PAIR OF AXES.
THIS FROGRAM WAS WRITTEN FOR A TEKTRONIX 4014/4015,

SET UP DATA ARRAYS FOR °‘UFLOT®. NOTE THE SEMICOLON (5)
AT THE END OF THE LABELS.

DIMENSION X(12)sY(12)PARRAY(2)

CHARACTER OPTARYX4(2)

CHARACTER XLABELX40,YLABELX40

DATA X/1492:93094095:91492,92.593.93:598497./
DATA Y/14904.990926.925.9¢591.,93.2+1.391.793.+3.5/

DATA XLABEL/ IS THE X LABEL;"/

DATA YLABEL/® LABEL;*/
DATA OPTARY/®

LL USTART

CALL USET (°*EXTRALARGE CHARACTERS®)

CALL UPSET ("TERMINATOR CHARACTER®s*®i")

CALL UPSET ("XLABEL®»XLABEL)
("YLABEL®,YLABEL)

CALL USET (°GRIDAXES®)

CALL USEY (°*XBOTHLABEL®")

CALL USET (°*YBOTHLABEL®)

X-AXIS WILL BE LINEAR (DEFAULT) AND Y-AXIS WILL BE
LOGARITHMIC.

CALL USET ("LOBYAXIS®)
DEFINE NEW DEVICE AREA AND OUTLINE IT.

CALL UDAREA (4.514.+0.,,10.)
CALL UOUTLN

PLOT THE TWO CURVES

CALL UPLOT (X2Y»2. PARRAY »OFTARY)
WRAP UP

CALL UEND

sSTOP

END
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Figure 62. Example 8.5
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XAMPLE 8.6

THIS PROGRAM ILLUSTRATES THE USE OF °*UPLOT1* TO PLOT
A SINGLE CURVE THAT REPRESENTS A ATH ORDER FOLYNOMIAL FIT.
THIS PROGRAM WAS BWRITTEN FOR A TEKTRONIX 4014/4013,

SET UP DATA ARRAYS FOR UFLOT!.
DIMENSION DB(41),E2(61)
CHARACTER XLABEL®40,YLABEL240
DATA XLABEL/°'STEADY-STATE EXCITATION
DATA YLABEL/®EXCITATION REFERENCED T
GENERATE SOME DATA VALUES

I =

)y /7 20.0)

1, 61
LOAT(I-1)
0.0xx(DB(I

g SET CH ? ACTER SIZE TO EXTRALARGE AND

-
"'"'"l-ig 0 e

=

1s* OPT

y
X
T
(*EXTRALARGE CHARACTERS')
*XLABEL * s XLABEL
'YLABEL':YLABEL)

CALL USET (°*GRIDAXES

CALL USET ('XBOTHLABEL

CALL USET ("YBOTHLABEL®

INITIALIZE °UPLOTL® OFTIONS FOR A FOLYNOMIAL FITY

CALL USET (°*FITPOLYNOMIAL®)
CALL UPSET (°POLYNOMIAL DEGREE®:4.)

DEFINE A NEW DEVICE AREA AND OUTLINE 17

CALL UDAREA (4.,14.3,0.,10.9)
CALL UCUTLN

PLOT THE CURVE. NOTE THAT THE Y-LABEL IS CLIFFED.
CALL UPLOT1 (E2+DB»61.0)

(
(

co
Do
SET (“DASHLINE®)

?ST (*SETDASH"+9.)

L
L
L
L E (E2+DBr61.)

E
£D
CALL U
CALL up
CALL UL
WRAP UP

CALL UEND

sToP

END

108
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Figure 63. Example 8.6
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XAMPLE 8.7

SAMFLE FROGRAM TO ILLUSTRATE AFFLICATION OF ‘*UHIETO".

ALLOCATE VARIABLEES FOR UHISTO

DIMENSION DATA(1000)
DATA XN /1000./

BUILD DATA FROM SINE VALUES.

Do 2 1 = 1, 1000
2 DATA(I) = SINCFLOAT(I)/150.2

INITIALIZE GCS» SET CHARACTER SIZE TO EXTRALARGE

AND CHANGE TEXT STRING TERMINATOR TO A SEMICOLON ().

CALL USTART
CALL USET (*EXTRALARGE CHARACT
CALL UPSET ('TERMINATOR CHARAC

£
T
INDICATE THAT BOTH NUMERIC AND ALFH
DESIRED FOR THE X-AXIS AND SET ALFH

USET (°*XBOTHLARELS®)

RE*®
ER*
ABETIC LARELS ARE
ABETIC LABEL.

L
L
EVICE UNITS TO PERCENTUNITS AND CHANGE
REA TO ENTIRE SCREEN.

CALL USET ("PERCENTUNITS®)
CALL UDAREA (0./s100.50.5100.)

INDICATE THAT YOU WILL FROVIDE YOUR OWN SCALE AND
SET THE LIMITS WITH °"UWINDO®,

CALL USET (°*OWNSCALE®")
CALL UWINDO (0.s130.s~1.s1,)

FROCESS THE DATA ARRAY USING 20 CELLS.
CALL UHISTO (DATAsXN»20.)

WRAP UP
CALL UEND

STOP
END

C
c
NG
IC

ALL
ALL
CHANGE D
DEVICE A

110
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.9 T0 1. 136 T
.8 T0 .9 57 ]

o7 70 .8 45

+6 TOo .7 49

+5 70 .6 36

o4 TO .5 34

.3 TO .4 44

.2 T0 .3 47

o1 TO .2 45

~.1863E-8 TO .1 45

~.1 TO -.1863E-8 30

~-.2 TO -.1 30

=3 TO -.2 K}

~.4 TO -.3 32

-.5 TO -.4 34

~.6 T0 -.5 36

.7 T0 -.6 39

-.8 TO -.7 46

-.9 T0 -.8 58 1

-1. TO0 -.9 135 ]

@ 17 34 S1 68 85 102 119 136 153 17
DISTRIBUTION OF VALUES OF SINE
Figure 64. Example 8.7
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XAMPLE 8.8

SAMPLE FROGRAM USED TO ILLUSTRATE “URAR®,

ALLOCATE ARRAYS FOR UBAR
DIMENSION DATA(7)
CHARACTER LABELS¥12(7)
DATA DATA/4.,530.748.910.92,92.94./
DATA LABELS/"ALGOLN 'y "COBOLN "y 'FORTRANN"y "GMAPN®y " JOVIALN S,
4 *SIMSCRIPT\ ", "SNOBOLN"/
INITIALIZE GCSs SET CHARACTER SIZE 70 EXTRALARGE AND
INDICATE THAT BOTH X-AXIS LABELS ARE TO BE USED.
CALL USTART
CALL USET (°*EXTRALARGE CHARACTERS®)
CALL USET (*XBOTHLABELS®)
CALL UPSET (°*XLAREL®,"TYFICAL LANGUAGE UTILIZATION AT USMAN®)
GENERATE THE BARCHART WITH THE SPECIFIED DATA VALUES
AND LABELS.
CALL UBAR (DATA»7.»LABELSs12.)
WRAP UP
CALL UEND
STOP
END
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TYPICAL LANGUAGE UTILIZATION AT USMA

Figure 65. Example 8.8
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XAMPLE 8.9

SAMPLE PROGRAH USEU T80 ILLUSTRA
IN ADDITIO GENERATING A PIE
ANBITIONAL GRAPHIC QUTFUT IS DO
ALLOCATE ARRAYS FOR UFIE.

DIMENSION DATA(7)
CHARACTER LABELS¥12(7)

=
>

HoHu

g abeJb-‘bbe

o

)
)=
)=
)
)
)
2)-

e e QWO
.~ e e

L\
TRANN®
AR
IaLss
SCRIF
NDEGLA:

LLINT I I | I}

LG
0B
ok
HA

gV
IM

A
c
F
G
J
S
S

> DDODIDIDDP>DiID>ODODDD
M MOMWIN. “~Jo- taitdrars

1
2
3
2
S
&
7
6

i
_— T T <O S

Dt
zx
=1 ]

NDICATE THAT ONLY X-AXIS

CALL USTART
CALL USET (°EXTRALARGE®)
CALL USET (*XALPHABETIC*)

CALL UPSET ("XLABEL®,*TYFICAL LANGUAGE UTILIZATION AT USMAN®:

GENERATE THE FIECHART

€S, SET CHan“TER %

TE “UFIE"®.
CHART, SOME
ME BY °UFRNT1®.

ZE TC EXTRALARGE
FHA

1
L RETIC ARE NEEDED.

CALL UFIE (DATA»7,,LABELS,12.)

SET ADDRESSING MODE 1O *DEVICE/

FERCENTUNITS" AND

OUTPUT LABEL INFORMATION. NOTE THAT IN "DEVICE® MORE
ALL (X»Y) COORDINATES ARE IN PERCENTUMITS,

CALL USET (“DEVICE®)
CALL USET (°*PERCENTUNITS®)
CALL UDAR ;

o b pabt Daw P~
~

i M s T

0071000 10.2100,)
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ALGOL - 4%

COBOL - 3e%

FORTRAN - 48%

GMAP -~ 10%

JOVIAL - 2%

SIMSCRIPT - 2%

SNOBOL -~ 4%

TYPICAL LANGUAGE UTILIZATION AT USMA
Figure 66.

Example 8.9
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EXA

€ PROBLEM SOLUTIO

77

100

400

MPLE 9.1

I
COMMON/PLT/ 1)

18)1Y(18) 1PTS(3)10PT(3)
TGRAPHICS/LESSON/DATA: *
yFF211,0,ISTATY)

(YD)

X
F2
77
1
8

o
>
[, -]
-
>
-4
——f

N
(
3
)
1
X

o=t o €°) e
- Pt S~

ES et Ot e R DD
-4
-

MOTVEC ~re
XXM

(3

SUBROUTINE IN
COMMON/PLT/ X
CHARACTER XLA
DATA OPT/* ng

DATA ﬁg?gg%/'x VALUEN*/»YLABEL/®Y VALUEN*/
CALL UPSET(*XLABEL",»XLABEL)

CALL UPSET(°YLABEL",YLABEL)
CALL USET('gRIDhXES')

)»0OPT(3)

CALL USET(°*XBOTHLAREL®)
CALL USET(°®YBOTHLABEL®)
CALL UEND

STgP

EN

SUBROUTINE TFLOT

COMMON/FLT/ X(18),Y(18)sFTS(3),0FT(3}
CALL UDAREA(O..!O.vO.le.)

CALL UERAS

CALL UPLOT(X;Y!S.;PTS;OPT)

CALL UEND

STOP

END

SUBROUTINE CONTRL
CHARACTER CHARX1
CALL UAIN(CHAR)

)
IF(CHAR.EQ.*R")

CﬁLL thLT
CﬁLL USET( AUTOSCALE")
CALL TFL

G0 TO 100

CALL UGRIN(XLsYLsCHAR)
CALL UGRIN(XU»YU,CHAR)
CALL UWINDO(XLsXUsYL YU)
CALL USET(®OWNSCAL
CALL TPLOT

0 7O 100

CALL UEND

STOP
END

SUBROUTINE FAULT
CALL UERASE

CALL UHOHE

ChLL LPHA
RINTy'T - TOTAL®

PRINTs "W - WINDOW®

PRINT;‘R - RETURN®
CALL UEND

STOP

END 116
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Figure 67.

Example 9.1
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Figure 68.

N VALUE

Example 9.1 (continued)
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Figure 69. Example 9.1 (continued)
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EXAMPLE 10.1

caLL
CALL

USTART

USET (*WORKINGAXIS®)

UWINDO (-10.510.7-10.+10.)

e
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Figure 70. Example 10.1
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EXAMPLE 10,2

CALL USTART
CALL USET ("WORKINGAXIS®)
CALL UUINDS (=2.78.9-2.+8.)

CALL AXIS

CALL UMOVE (0,,0.)
CALL UCOSYS (2.,5.
CALL UPEN1 (0.s0.,
CALL AXIS

CALL UCOSYS (5.9
CALL USET (°*SYST
CALL UMOVE (0.,0
CALL USET (°USER
CALL UPENL (0.»0
CALL AXIS

CALL UEND

END

SUBROUTINE AXIS

CALL UMOVE (-1.,0.)

CALL UPENL1 (1.,0,s"LARROW®)
CALL UMOVE (0.,-1.)

CALL UPEN (00110)

CALL UEND

STOP

END
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Figure 71.

Example 10.2
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EXAMPLE 10,3

CALL USTARTY
CALL UWINDO (-1.9%.9-1.99.)

UOUTLN
CALL USET (°REFERENCEAXIS®)

AXIS
CALL UMOVE (0.:0.)
CALL UCOSYS (2.95.91.71.720.)
CALL UPEN1 (0.,0.s°"DARROW®)

AXIS
CALL UMOGYE (0.+0,)
CALL UCOSYS (S.s1.91,71.s45.)
CALL UPEN1 (0.s0.»"DARRON®)
CALL AX1S
CALL UEND

EN

SUBRDUTINE AXIS

CALL UMOVE (-1,50.)

CALL UPEN1 (1.,0.s°LARROW®)
CALL UMOVE (0.,-1.)

CALL UPEN (0.»1.)

CALL UEND

STOFP

END
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Figure 72.

Example 10.3
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10.4

EXAMFPLE
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Figure 73.

Example 10.4
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CALL USET
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z
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NO -~
w
W~D>OC

T=T+.
CONTINUE

CALL UEND
STOF

128




EXAMPLE 10.5

7=0.

V0=102,

X0=-180.

Y0=0.

CALL USTART

CALL USET (°WURKINGAXIS*)

CALL UWINDO (-225.,225.9-15.,95.)
CALL UOQUTLN

ZETA = 11, & VX
CALL UMOVE (X0sY0)

CALL UPSET (°*SETDASH®*»%2.)
PO 1 I =1, 11

UTE®)
T =T+ .47
CONTINUE
CALL UEND
STOP

END

128




Figure 74.

Example 10.5

129




10.4

EXANFLE
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STOP
END
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Figure 75. Example 10.6
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EXAMPLE 12.1

15%»3,0,187ATy)

ATTACH(1,"GRAPHICS/LESSON/FILEL
E1218i*+3+05ISTAT

ATThC?(Bv'GRAPHICS/LESSON/FIL

rJ 'J

USTA
UPSET ('TERHINATDR'!"'
PSET (*SPEED",120.)
UFSET (*LIBRARY"»1.)
UPSET (°*SETDASH®,1.)
USET ("FERCENTUNITS®)
UDAREA (0.+100.50.+100.)
UERASE
UOUTLN
UWINDD (-100.,,100.,»-100.,100.)
USTRCT (*AXIS *)
AXIS
UTERM (*AXIS *)
USET (*ORTHOGONAL®)
U3CSYS (25.925,925.91,91.91.910.210,+0.)
IE“ (-20 -29;'—1500’0"0',00)

UgTRCT (*BOX

BOX

UTERM (*BOX *)

USET ('PERSPECTIUE')
ROX

UTILTY (°SAVE',B.)

CALL UTILTY("PURGE"s1.)
CALL UEND
SLOP
SUBRDUTINE AX1S

ALL USET (*DASH")
CALL UIMOVE (-20,+~20.+-20.)
CALL UJIPEN (50.5s-20,5-20.)
CALL UPRNT1 (*X3"»*TEXT*®)
CALL UJIMOVE (-20,5-20.,-20.)
CALL UIPEN (-20.»50.5-20.)
CALL UPRNT1 ("Y§i*y TEXT*)
CALL UIMOVE (-20,,~20.,-20.)
CALL UIPEN (-20.,-20.,100.)
CALL UFPRNTIL (*Z5°y"TEXT")
CALL UEND
sTOP
END
SUEROUTINE BOX
CALL USET (°LINE®")
CALL U3MOVE (0.90.90.)
CALL UJIPEN (10.50.+50,)
CALL UIPEN (10.+10.+0.)
CALL UJPEN (0.r10.,0.)
CALL UJPEN (0.+90.50,)
CALL U3IMOVE (10.10.10.)
CALL U3IPEN (10.50,540,)
CALL UJPEN (10.,10.,60,)
CALL UIPEN (10.»10.+0.)
CALL U3IMOVE (0.510.40.)
CALL UJPEN (0.510,+60.)
CALL UJIPEN (10.¢20.160.)
CALL UIMOVE (0.50.+0.)
CALL U3IPEN (0.s0.940,°
CALL U3PEN (0.:10.,60,)
CALL U3IPEN (0.+10.50,)
CALL US"OUE (00!001600)
CALL UJPEN (100’00’600)
CALL UEND
sTOoP
END
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Figure 76. Example 12.1
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EXAMPLE 12,4

CALL ATTACH(1s"GRAPHICS/LESSON/FILEL1243",
CALL ATTACH(8,s *GRAFHICS/LESSON/VILLAG? 3
CALL USTART

CALL UPSET (°® LIBRQRY'!I )

CALL UTILTY (°LOAD*,S.

CALL UPSET(® TERNINATUR' )

CALL USET (* UIEHDIcTANCE )

CALL UVWPRT (130.)

CALL UWINDO (-100,,100.,+-100,,100.)

CALL UUIEU (-40,9200.970,9-20,920.+0.)
CALL VILLAG

CALL UEND

2102 ISTATy
100 ISTAT )

’
0

AX1E*)
NCEAXIS®)

20600,91.91.51.+90.90.,0.5 "CHURCH")
19490.91.91491.990,,-90.,0.,*SCHOOL")
g.v0.10.7v0.710.7v0.v0.yO’y'PIZZA')
#0091,92.71.90.20.90.,"ROAD )

SOOMm

OX= ae ae XM
va amMx ~

o~

*

CALL UEND

134




Figure 77. Example 12.4
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EXAMFPLE 13.1

CALL ATTACH(1,'GRAPHICS/LESSON/FILE131;"

X =10.0
0.0
CALL USTART

CALL UFSET ("LIBRARY®»1.)
CALL UOUTLN

IANGLE®)

Y=1Y-
CALL URECT ((
CALL UFREND ¢
CONTINUE

CALL UEND
STOP

END

-~
~ =
-+~
f
o
(=]
~
S~
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Figure 78. Example 13.1
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EXAMPLE 13.2

CHARACTER CHARX1
CAL% ATTACH(1, *GRAFHICS/LESSON/FILE132§°»2+0,ISTAT))

USTART
CALL UPSETN('LIBRARY'vl.)

X ¢
EhLLIUFEEND (*TRIANGLE®)

NU
CALL UNSHOW ( TRIANGLE )
2 CALL UAIN (CHAR)
IF (CHAR .NE., °T°) G0 10 3
ChL%ougHOU (*TRIANGLE®)

60

CALL UEND ]

3 sTOP
END

S
[N N
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Figure 79. Example 13.2
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EXAMNPLE 13.3

CALL ATTACH(1,"GRAFHICS/LESSON/FILE123i®+»350:18TATy)
DEGREE=Q.,

CALL USTART

CALL UFSET (°LIBRARY®»1.

CALL UWINDO (- SO.vSO.r-SO.:SO.)

CALL UOUTLN

CALL USET ('POLAR )

BO 1 12

30.0

CaLL UFRAHE (* SGUARE')
CALL UMOVE (25.sDEGREE)
CALL UPSET (*ROTATE®,DEGREE)
CALL USET (°RELATIVE®)
CALL UPLYGN (0.+0.74.+5.)
CALL USET ("ABSOLUTE®)
CALL UFREND (°*SQUARE")

1 CONTINUE
CALL UEND
STOP
END
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EXANPLE 13.4

INTEGER FRAHE(?)

DATA FRAME/*A®y*B*»*C"y*D*y"E"»"F"y 0" 0 4
ggtt ATTACH(I:'GRhPHICS/LESSON’FILE1341 v3r0:ISTATx)

CALL UPSET (*LIBRARY®»1.)
CALL UOUTLN

DO 1 1 1

X = 10,0 % FLOAT I)

CALL UFRAME (FRAHE‘I))

CALL USET (°RELATIVE®")

CALL UPLYGN (0.,0.54,.,FLOAT(I))

CALL USET ("ABSOLUTE")

CALL UFREND (FRAME(I))

CALL UNSHOW (FRAME(I)>®
1 CONTINUE

Do 21 =1, ¢

J = MOD((I-1),9) 4 1

CALL USHOW (FRAME(J})

CALL UNSHOW (FRAME(J))
2 CONTINUE

CALL UEND

STOP

END
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Figure 81. Example 13.4
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In accordance with letter from DAEN-RDC, DAEN-AST dated
22 July 1977, Subject: Facsimile Catalog Cards for
Laboratory Technical Publications, a facsimile catalog
card in Library of Congress MARC format is reproduced
below.

Ward, Darrell

Notebook for lessons on the Graphics Compatability
System (GCS) / by Darrell Ward, James M. Jones II,
Michael E. George (Automatic Data Processing Center,
U.S. Army Engincer Waterways Experiment Station). --
Vicksburg, Miss. : The Station ; Springfield, Va.
available from NTIS, 1982.

143 p. ; ill, ; 27 cm., -- (Instruction report ; K-82-4)

Cover title.

"April 1982."

Final report.

"prepared for Office, Chief of Engineers, U.5. Army."

1. Computer graphics. 2. Computer program.
3. FORTRAN (Computer program language). 4. Programming
(Electronic computers). I, Jones, James M. II. George,
Michael E. 1I1II. United States. Army. Corps of Engineers.
Office of the Chief of Engineers. 1IV. U.S. Army

Ward, Darrell
Notebook for lessons on the Graphics Compatability : ... 1982.
(Card 2)

Engineer Waterways Experiment Station. Automatic
Data Processing Center. V. Title V1. Series:
Instruction report (U.S. Army Engincer Waterways
Experiment Station) ; K-82-4,
TA?.W341 no.K-82-4







