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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. Amy (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. Cono-.er, 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>OLD,GCSCAI/UN=CECELB

C>CALLGCSCAI

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

I 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 I

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:
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WOULD YOU LIKE TO TAKE ANOTHER LESSON (YES/NO)?t = (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)

4

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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E X A h P L E 2.1

C
C THIS SAMPLE PROGRAM WILL DEMONSTRATE SIMPLE LINE-DRAWING BY
C DRAWING A SQUARE BOX IN 4 PEN MOVEMENTS.
C
C INITIALIZE GCS
C
C THIS INITIALIZATION SETS GCS TO RECTANGULAR, ABSOLUTE COORDINATES,
C SOLID LINE PEN-DRAWING MODE AND INITIAL PEN COORDINATES (0. 0.).
C

CALL USTART
C
C NOTE THAT ALL GCS SUBROUTINES USE REAL' CALLING PAPAHETERS. THUS
C COORDINATES MUST BE ENTERED AS REAL NUMBERS (WITH DECIMIAL POINTS).
C
C MOVE PEN TO (0.,50.) THEREBY DRAWING LINE (0.,0.) TO (O.,50.)
C

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

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

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

CALL UPEN (0.,0.)
C
C THIS COMPLETES DRAWING OF THE SQUARE,
C
C WRAP-UP. FIRST TERMINATE GCS BY CALL UEND. THEN STOP EXECUTION
C WITH STOP. FINALLY END FORTRAN PROGRAM WITH END.
C

CALL UEND
STOP
END

6



Figure 1. Example 2.1
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E X A M P L E 2.2

C
C THIS PROGRAM DEMONSTRATES USE OF THE MOVE COMMAND TO MOVE THE PEN
C INVISIBLY WITHOUT NEED FOR A MODE CHANGE. IT DRAWS A SQUARE
C IDENTICAL TO THE PREVIOUS ONE.
C
C INITIALIZE GCS
C

CALL USTART
C
C DRAW A BOX AROUND THE DEFAULT DEVICE PLOTTING AREA.
C

CALL UMOVE (0O.0o.)
CALL UPEN (100.,0.)
CALL UPEN (100.,100.)
CALL UPEN (0o.,100.)
CALL UPEN (0o,0o)

C
C MOVE PEN INVISIBLY TO COORDINATES (45.,45.)
C

CALL UMOVE (45.,45.)
C
C NO CHANGE HAS BEEN MADE IN PEN STATUS SO IT IS STILL IN THE DFFAULT
C CASE OF SOLID LINES. DRAW THE SQUARE.
C

CALL UPEN (45.,95.)
CALL UPEN (95.,95.)
CALL UPEN (95.,45.)
CALL UPEN (45.,45.)

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 2. Example 2.2
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E X A M P L E 2.3

C
C THIS PROGRAM DEMONSTRATES THE USE OF A MODE CHANGE TO MOVE THE PEN
C POSITION WITHOUT DRAWING A LINE. OTHERWISE IT DRAWS A SQUARE
C IDENTICAL TO THE PREVIOUS EXAMPLE.
C
C INITIALIZATION BY USTART IS ALWAYS NECESSARY. AMONG OTHER THIHGS IT
C AUTOMATICALLY SETS PEN STATUS FOR DRAWING SOLID LINFS AND INITIAL
C PEN POSITION TO COORDINATES (0,0.)
C

CALL USTART
C
C DRAW A BOX AROUND THE DEFAULT DEVICE PLOTTING AREA,C

CALL UMOVE (0.,0.)
CALL UPEN (100o.,0o.)
CALL UPEN (100.,100.)
CALL UPEN (O.,100.)
CALL UPEN (0.,0.)

C
C SET MODE TO INOLINE4 AND THEN MOVE PEN TO COORDINATES (45.,45.)
C WITHOUT DRAWING A LINE.
C

CALL USET (ONOLINE')
CALL UPEN (45.,45.)

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

CALL USET (OLINE')
CALL UPEN (45.#95.)
CALL UPEN (95.,95.)
CALL UPEN (95.,45.)
CALL UPEN (45.,45.)

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 3. Example 2.3
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E X A M P L E 2.4

C
C SAMPLE PROGRAM TO ILLUSTRATE 'ARROW'P'BACKARROW' AND 'DOUBLEARROV'
C LINE OPTIONS AVAILABLE THROUGH USET/UPEN.
C
C INITIALIZE GCS.
C

CALL USTART
C
C DRAW A BOX AROUND THE DEFAULT DEVICE PLOTTING AREA.
C

CALL UMOVE (O.O.)
CALL UPEN (100,PO.)
CALL UPEN (100.,P100.)
CALL UPEN (O.P100.)
CALL UPEN (O.O.)

C
C MOVE TO VIRTUAL LOCATION (25.75.)w SET LINE TYPE TO 'ARROW' AND
C DRAW A LINE WHICH EXTENDS TO VIRTUAL LOCATION (75.,75.)
C

CALL UMOVE (25.75.)
CALL USET ('ARROWHEAD LINE')
CALL UPEN (75.75.)

C
C MOVE TO VIRTUAL LOCATION (25.,50.), SET LINE TYPE TO 'BACKARROW'
C AND DRAW A LINE WHICH EXTENDS TO VIRTUAL LOCATION (75.r50.)
C

CALL UMOVE (25.P50)
CALL USET ('BACK ARROWHEAD LINE')
CALL UPEN (75.P50.)

C
C MOVE TO VIRTUAL LOCATION (25.P25.) SET LINE TYPE TO 'DOUBLEARROW'
C AND DRAW A LINE WHICH EXTENDS TO VIRTUAL LOCATION (75.,25.)C

CALL UMOVE (25.25.)
CALL USET ('DOUBLE ARROWHEAD LINE')
CALL UPEN (75.P25)

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 4. Example 2.4
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E X A M P L E 2-'i

C
C SAMPLE PROGRAM TO ILLUSTRATE TIC LINE GENERATION OPTIONS
C AVAILABLE THROUGH GCS. INITIALIZE GCSY SET PEN STATUS TO
C THE 'TIC* MODEP AND THEN DRAW A LINE WHICH BEGINS AT (O.P99.)
C AND TERMINATES AT (100.999.) USING THE DEFAULT TIC LENGTH.
C

CALL USTART
CALL USET ('TICLINE')
CALL UMOVE (O.P99.)
CALL UPEN (1OO.P99.)

C
C REQUEST TICS TO APPEAR AT EVERY 2.0 VIRTUAL UNITS AND DRAW
C A LINE WHICH STARTS AT (0.P90.) AND ENDS AT (IOO.rgO.)
C

CALL UPSET (*TICINTERVJAL'p2.)
CALL UMOVE (O.r80.)
CALL UPEN (10O.rSO.)

C
C REQUEST TICS TO APPEAR AT EVERY 5.0 VIRTUAL UNITS AND DRAW
C A LINE WHICH STARTS AT (0.960.) AND ENDS AT (100.r60.)
C

CALL UPSET ('TJClNTERYAL*?5.)
CALL UMOVE (O.YbO.)
CALL UPEN (100.960.)

C REQUEST TICS TO APPEAR AT EVERY 10.0 VIRTUAL UNITS AND DRAW
C A LINE WHICH STARTS AT (O.,40.) AND ENDS AT (1O0.P40.)

CALL UPSET ('TICINTERVAL'il0.)
CALL UMOVE (0.P40.)
CALL UPEN CIOO,P40.)

C REQUEST TICS TO APPEAR AT EVERY 20.0 VIRTUAL UNITS AND DRAW
C A LINE WHICH STARTS AT (0.920.) AND ENDS AT (100.120.)
C TURN OFF THE TOP PART OF THE TIC (ITICPLUS*).
C

CALL UPSET ('TICINTERVAL't20.)
CALL UPSET (ITJCPLUS'.0.)
CALL UMOVE (0.P20.)
CALL UPEN (100.P20s)

C
C REQUEST TICS TO APPEAR AT EVERY 50.0 VIRTUAL UNITS AND DRAW
C A LINE WHICH STARTS AT (0.,1.) AND ENDS AT (100.91.)
C TURN OFF THE BOTTOM OF THE TIC ('TICNINUSO) AND CHANGE
C THE LENGTH OF THE TOP PART OF THE TIC ('TICPLUS*).
C

CALL UPSET (*TICINTERVAL'?50.)
CALL UPSET (*TICPLUS'p1.)
CALL UPSET (8TICMINUS',0,)
CALL UNOVE (0.o1.)
CALL UPEN (100op1.)

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 5. Example 2.5
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E XA MP LE 2.6

C
C SAMPLE PROGRAM USED TO ILLUSTRATE DASHED LINE GENERATION
C OPTIONS AVAILABLE THROUGH GCS. INITIALIZE GCSr SET THE
C PEN STATUS TO ODASHLINE' MODE AND DRAW A LINE WHICH B.EGINS AT
C (0.t100.) AND TERMINATES AT (100.i100.). THE DEFAULT
C VALUE OF DASH WILL BE USED FOR THIS CASE.
C

CALL USTART
CALL USET (D0ASHLINE')
CALL UtIOVE (0.Y100.)
CALL UPEN (10O.P100.)

C
C SET THE DASH SPECIFICATION TO 54.0 AND DRAW A LINE THAT
C STARTS AT (0.980.) AND ENDS AT (100.v80.)
C

CALL UPSET ('SETDASHm,54.)
CALL UNOVE (0.tB0.)
CALL UPEN (100.,BO.)

C SET THE DASH SPECIFICATION TO 56.0 AND DRAW A LINE THAT
C STARTS AT (0.rb0.) AND ENDS AT (100,P60.)
C

CALL UPSET ('SETDASH',56.)
CALL UMOVE (O.P60.)
CALL IJFEN (100.P60.)

C
C SET THE DASH SPECIFICATION TO 5212.0 AND DRAW A LINE THAT
C STARTS AT (O.,40o) AND ENDS AT (100.P40.)
C

CALL UPSET (ISETDASH'o5212.)
CALL UMOVE (O.P40.)
CALL UPEN (100.Y40.)

C
C SET THE DASH SPECIFICATION TO 3.0 AND DRAW A LINE THAT
C STARTS AT (O,v20) AND ENDS AT (100.02O.)
C NOTICE THE USE OF HARDWARE GENERATED LINES.
C

CALL UPSET (ISETDASH',3.)
CALL UMOVE (O.t20.)
CALL UPEN (100.P20.)

C
C SET THE DASH SPECIFICATION TO 9.0 AND DRAW A LINE THAT
C STARTS AT (O*P0.) AND ENDS AT (100.0O.)
C NOTICE THE USE OF HARDWARE GENERATED LINES.
C

CALL UPSET (ISETDASH'P9.)
CALL UMOVE (O.,O.
CALL UPEN (100.,0.)

C
C WRAP UP
C

CALL VEND
STOP
END

16



Figure 6. Example 2.6
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EXAMPLE 2.7

C

C SAMPLE PROGRAM THAT ILLUSTRATES THE USE OF POLAR
C PLOTTING IN RELATIVE MODE. INITIALIZE GCS, SET
C THE COORDINATE TYPE TO 'POLAR' AND MOVE TO THE
C STARTING LOCATION.
C

CALL USTART
CALL USET (OPOLAR COORDINATES')
CALL UMOVE (50.*SORT(2.),45.)

C
C ALTERNATE BETWEEN 'RELATIVE' AND 'APSOLUTE*
C COORDINATE MODE TO DRAW A SERIES OF RADIAL LINES,
C

DO 100 K = 1i 361, 10
I = K - 1
CALL USET ('RELATIVE PLOTTING MODE')
CALL UPEN (50.rFLOAT (I))
CALL USET ('ABSOLUTE PLOTTING MODE')
CALL UMOVE (50.*SORT(2.),45.)

100 CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 7. Example 2.7
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E X A N P L E 3.1

C
C THIS PROGRAM GENERATES TWO VECTORS WITH ARROW LINES,
C AND THE RESULTANT VECTOR WITH A DASHED ARROW LINE.
C
C INITIALIZE GCS AND GENERATE AN OUTLINE
C

CALL USTART
CALL UOUTLN

C
C REDEFINE THE 'VIRTUAL' WINDOW.
C

CALL UWINDO (-50000.,5OOOO.,O.OOOO1,0.00005)C
C DRAW THE TWO VECTORS.
C
C MOVE TO THE BEGINNING POINT OF THE FIRST VECTOR AND
C SET TO ARROW MODE AND DRAW VECTOR FROM (-40000.,O.00004)
C TO (40000.,O.00004)
C

CALL UMOVE (-40000.,O.00004)
CALL USET (OARROWHEAD LINE')
CALL UPEN (40000.,0.00004)

C
C DRAW SECOND VECTOR FROM END OF FIRST TO (40000.,0.00002)
C

CALL UPEN (40000.,O.00002)
C
C MOVE TO BEGINNING OF VECTOR SYSTEM
C

CALL UMOVE (-40000.,O.00004)C

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

CALL USET (*DARROWHEAD LINEO)
CALL UPEN (40000O.0,00002)

C
C WRAP UP
C

CALL UEND
STOP
END

20



Figure 8. Example 3.1
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E X A M P L E 3.2

C
C SAMPLE PROGRAM USED TO ILLUSTRATE ELEMENTARY SIX-LEVEL
C ZOOMING BY ADJUSTING ONLY THE VIRTUAL WINDOW BOUNDARIES.
C NOTE THAT THE PEN COMMANDS REOUIRED TO DRAW THE FIGURE
C REMAIN UNCHANGED.
C
C ENTER GCS AND SET UP LOOP TO PERMIT US TO ZOOM AWAY
C FROM FIGURE.
C

CALL USTART
DO I I 1. 6

C
C ERASE THE SCREEN AND DEFINE THE BOUNDARIES FOR OUR NEW1
C WINDOW.
C

CALL UERASE
BOUNDS = 50. * FLOAT(I)
CALL UWINDO (-BOUNDSBOUNDS,-BOUNDSEOUNDS)

C
C OUTLINE THE DEFAULT DEVICE AREA AND DRAW THE FIGURE.
C

CALL UOUTLN
CALL DRWFIG

I CONTINUE
C
C WRAP UP ALL GRAPHICS ACTIVITY AND TERMINATE THE FORTRAN
C PROGRAM.
C

CALL UEND
STOP
END
SUBROUTINE DRWFIG

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

CALL USET ('POLAR COORDINATES')
DO 10 1 = 1, 361, 10K=I-1

IF (K.E0.0) CALL UMOVE (25.,FLOAT(K))
IF (K.NE.0) CALL UPEN (25.,FLOAT (K))

10 CONTINUE
DO 20 I = I, 6
ANGLE = 18. + FLOAT(I-1) * 72.
IF (I.EO.1) CALL UMOVE (15.,ANGLE)
IF (I.NE.1) CALL UPEN (15.,ANGI.E)

20 COPTINUE
CALL UBELL
CALL UPAUSE
CALL UEND
STOP
END
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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)
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Figure 14. Example 3.2 (continued)

28

.. .... .... i . . ..



E X A M P L E 3.3

C
C SAMPLE PROGRAM USED TO ILLUSTRATE ELEMENTARY SIX-LEVEL
C ZOOMING BY ADJUSTING ONLY THE VIRTUAL WINDOW
C BOUNDARIES. NOTE THAT THE PEN COMMANDS REOUIRED TO
C DRAW THE FIGURE REMAIN UNCHANGED.
C
C ENTER GCS AND SET UP LOOP TO PERMIT US TO ZOOM TOWARD
C THE FIGURE.
C

CALL USTART
DO 1 I = to 6

C
C ERASE THE SCREEN AND DEFINE THE BOUNDARIES FOR OUR
C NEW WINDOW.C

CALL UERASE
BOUNDS = 50. - (5. $ FLOAT(I-1))
CALL UWINDO (-BOUNDSiBOUNDSi-BOUNDSrBOUNDS)

C
C OUTLINE THE DEFAULT DEVICE AREA AND DRAW THE FIGURE.
C

CALL UOUTLN
CALL DRWFIG

1 CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
SUBROUTINE DRWFIG

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

CALL USET (OPOLAR COORDINATES')
DO 10 I l1 361y 10K=I-1

IF (K.EO.0) CALL UNOVE (25.,FLOAT(K))
IF (K.NE.O) CALL UPEN (25.rFLOAT (K))

10 CONTINUE
DO 20 1 1 6
ANGLE = 18. + FLOAT(I-l) S 72.
IF (I.EO.1) CALL UMOVE (15.°ANGLE)
IF (I.NE.1) CALL UPEN (15.°ANGLE)

20 CONTINUE
CALL UDELL
CALL UPAUSE
CALL UEND
STOP
END
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Figure 15. Example 3.3

30



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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E X A M P L E 3.4

C
C SAMPLE PROGRAM USED TO ILLUSTRATE ELEMENTARY SIX-LEVEL
C ZOOMING BY ADJUSTING ONLY THE VIRTUAL WINDOW BOUNDARIES.
C NOTE THAT THE PEN COMMANDS REQUIRED TO DRAW THE FIGURE
C REMAIN UNCHANGED. ALSO NOTE THE DISTORTION DUE TO THE
C OF NON-SQUARE WINDOWING.
C
C INITIALIZE GCS AND SET UP A LOOP TO PERMIT US TO ZOOM
C TOWARD THE FIGURE,
C

CALL USTART
DO 1 I 1= 6

C
C ERASE THE SCREEN AND DEFINE THE BOUNDARIES FOR OUR
C NEW WINDOW.
C

CALL UERASE
XBOUND = 50. - (5.$FLOAT(I-1))
YBOUND = 50. - (2.5*FLOAT(I-1))
CALL UWINDO (-XBOUNDXBOUND,-YBOUNDYBOUND)

C
C OUTLINE THE DEFAULT DEVICE AREA AND DRAW THE FIGURE.
C

CALL UOUTLN
CALL DRWFIG

I CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
SUBROUTINE DRWFIG

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

CALL USET ('POLAR COORDINATES')
DO 10 1 1, 361, 10
K = I -
IF (K.EQ.O) CALL UMOVE (25.,FLOAT(K))
IF (K.NE.O) CALL UPEN (25.,FLOAT (K))

10 CONTINUE
DO 20 I = 1, 6
ANGLE = 18. + FLOAT(I-1) * 72.
IF (I.EQ.1) CALL UMOVE (15.,ANGLE)
IF (INE.1) CALL UPEN (15.,ANGLE)

20 CONTINUE
CALL UBELL
CALL UPAUSE
CALl UEND
STOP
END
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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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EXAMPLE 3.5

C

C SAMPLE PROGRAM USED TO ILLUSTRATE ELEMENTARY SIX-LEVEL
C ZOOMING BY ADJUSTING ONLY THE VIRTUAL WINDOW BOUNDARIES.
C NOTE THAT THE PEN COMMANDS REOUIRED TO DRAW THE FIGURE
C REMAIN UNCHANGED. ALSO NOTE THE CLIPPING OF THE FIGURE
C AT THE WINDOW BOUNDARY.
C
C INITIALIZE GCS AND SET UP A LOOP TO PERMIT US TO ZOOM
C TOWARD THE FIGURE.
C

CALL USTART
DO 1 I l, 6

C
C ERASE THE SCREEN AND DEFINE THE BOUNDARIES FOR OUR NEW
C WINDOW.
C

CALL UERASE
XYMIN = -25.
XYMAX = 25. - (7.5*FLOAT(I-1))
CALL UWINDO (XYMINXYMAXPXYMINPXYMAX)

C
C OUTLINE THE DEFAULT DEVICE AREA AND DRAW THE FIGURE.
C

CALL UOUTLN
CALL DRWFIG

1 CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
SUBROUTINE DRWFIG

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

CALL USET ('POLAR COORDINATES')
DO 10 I = 1, 361, 10K = I - I
IF (K.EG.O) CALL UMOVE (25.PFLOAT(K))
IF (K,NE.0) CALL UPEN (25.vFLOAT (K))

10 CONTINUE
DO 20 1 = Ir 6
ANGLE = 18. + FLOAT(I-1) * 72.
IF (IoEQ.l) CALL UMOVE (15.PANGLE)
IF (I*NE.1) CALL UPEN (15.,ANGLE)

20 CONTINUE
CALL UBELL
CALL UPAUSE
CALL VEND
STOP
END
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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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EXAMPLE 3.6

C
C SAMPLE PROGRAM TO GENERfc. A SIMPLE STREET DIAGRAM
C FOR A TEKTRONIX 4010/4013 TERMINAL. NOTE THAT ALL
C (XY) VALUES ARE GIVEN IN DEVICE UNI. THE DEFAULT
C DEVICE UNIT IS INCHES,
C
C INITIALIZATION, DEVICE MODE ENTRY AND OUTLINE
C GENERATION.
C

CALL USTART

CALL UOUTLN
C
C GENERATION OF ROADS WITH THE DEFAULT CASE OF LINES
C IN TERMS OF INCHES.
C

CALL UMOVE (0.3,2.7)
CALL UPEN (7.2,2.7)
CALL UMOVE (7.2,2.1)
CALL UPEN (4.5,2.1)
CALL UPEN (2.5,0.3)
CALL UMOVE (1.7,0.3)
CALL UPEN (3.7,2.1)
CALL UPEN (0.3,2.1)

C
C GENERATION OF HOUSES WITH DASHED LINES IN TERMS OF
C CENTIMETERS.
C

CALL USET ('CENTIMETERS')
CALL 'ISET ('DASHLINE')
CALL UMOUE (12.5,5.0)
CALL UPEN (15.P5.)
CALL UPEN (15.,2.5)
CALL UPEN (12.5p2.5)
CALL UPEN (12.5,5.)
CALL UMOVE (5.,7.5)
CALL UPEN (11.397.5)
CALL UPEN (11.3,10.0)
CALL UPEN (5.,10o.)
CALL UPEN (5.,7.5)

C
C GENERATION OF DIRECTION REFERENCES WITH ARROW LINES
C IN TERMS OF PERCENTUNITS,
C

CALL USET ('PERCENTUNITS')
CALL USET (ARROWHEAD LINE')
CALL UMOVE (10.,80.)
CALL UPEN (20.,80.)
CALL UNOVE (15.,75.)
CALL UPEN (15,,85.)

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 33. Example 3.6
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E X A N P L E 3.8

C
C SAMPLE PROGRAM TO GENERATE THE SAME DISPLAY AT VARIOUS
C LOCATIONS ON THE DEVICE, THIS IS WRITTEN FOR A
C TEKTRONIX 4014/4015.
C
C INITIALIZE GCS AND OUTLINE THE DEFAULT DEVICE AREA.
C

CALL UERASE
CALL UOUTLN

C
C FOR EACH OF THE THREE PASSESY DEFINE A DEVICE AREAP
C OUTLINE THE DEVICE AREA AND DRAW THE FIGURE.
C

DO 10 1 = I, 3
IF (I .EO. 1) CALL UDAREA (5.,9.,0.,4.)
IF (I £E. 2) CALL UDAREA (10.,14.,1.,5.)
IF (I .EQ. 3) CALL UDAREA (6.,10.,6.,10.)
CALL UOUTLN

C
C CALL THE SUBROUTINE TO DRAW THE FIGURE
C

CALL GRAFIT
10 CONTINUE

C
C WRAP UP
C

CALL UEND
STOP
END
SUBROUTINE GRAFIT

C
C SUBROUTINE USED TO DRAW THE FIGURE.
C

CALL UMOVE (10.910.)
CALL USET (OLINE')
CALL UPEN (90.PlO.)
CALL UNOVE (20.riO.)
CALL UPEN (30.,70.)
CALL UPEN (70.,70.)
CALL UPEN (80 ,10.)
CALL UMOVE (30.,70.)
CALL USET (,DOUBLE ARROWHEAD LINE')
CALL UPEN (40.,I0.)
CALL UPEN (50.,70.)
CALL UPEN(60.,1O.)
CALL UPEN (70.,70.)
CALL UEND
STOP
END
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Figure 34. Example 3.8
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E X A M P L E 3.9

C
C THIS PROGRAM GENERATES A FIGUF:Et A VERTICALLY
C DISTORTED VERSION OF THE FIGURE AND A
C HORIZONTALLY DISTORTED VERSION OF THE FIGURE.
C THIS IS WRITTEN FOR A TEKTRONIX 4010/4013,
C
C INITIALIZAT!ON
C

CALL USTART
C
C FOR EACH OF THE THREE PASSES, DEFINE A NEW DEVEICE
C PLOTTING AREA, OUTLINE THE AREA AND DRAW THE FIGURE.
C

X0 = -2,.1
DO 10 I m1I 3
XO = XO + 2.5
CALL UDAREA (XO,XO+2,,2.,3.5)
IF(I.EO.2) CALL UPAREA (XOXO+2.vl.3r3.2)
IF (I.EQ.3) CALL UDAREA (XO+.5iXO+1.'5,2.y3.'5)
CALL UOUTLN
CALL UMOVE (50,,20.)
CALL UPEN1 (50.,SO.y'DOUBLEARROW''
CALL UMOVE (10.P90.)
CALL UPEN (50.165.)
CALL UPEN (100.t65.)
CALL UMOVE (10.090.)
CALL UPEN (50.Y5O.)
CALL UPEN (100.f50.)
CALL UMOVE (10.990.)
CALL UPEN (50,F35.)
CALL UPEN (l00.Y35.)"

10 CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
E ND
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Figure 35. Example 3.9
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E X A M P L E 4.1

C
C SAMPLE PROGRAM USED TO ILLUSTRATE OPTIONS AVAILABLE
C THROUGH 'UPRINT' AND 'UWRITE'. THE DEFAULT VIRTUAL
C WINDOW AND DEVICE AREA WILL BE USED.
C

DIMENSION COORD (2)
DATA COORD/25.vO.999E 7/

C

C INTIALIZE GCS. CHANGE THE DEFAULT TERMINATOR (\)
C FOR 'TEXT' TO A 0;' AND USE 6EXTRALARGE" CHARACTFRS.
C OUTPUT A LINE OF TEXT AT (O.P75.). NOTE THAT THE
C TEXT STRING IS CLIPPED AT THE DEVICE AREA BOUNDARY.
C

CALL USTART
CALL UPSET ('TERMINATOR CHARACTER',';')
CALL USET ('EXTRALARGE CHARACTFRS-)
CALL UPRINT (0.115.1'THIS IS A FiMFI F INE ON F O(UTPUT TF\T
I WHICH WILL BE CLIPPED;')

C
C SPECIFY OREALNUMBER' MODE OF OPERATION ANI JSF
C 0UWRITE" TO OUTPUT THE NUMBER 100.
C

CALL USET ('REALNUMBER')
CALL UWRITE (50.r25.tl00.)

C
C SPECIFY 'INTEGER' MODE ANTI OUIPUI THE Nu1MBER
C -123456789. NOTICE THAT SINCE ALL GCS MUSF BE
C REAL NUMBERSv EVEN IHIS INTEGER MUST BE PASSE
C AS A REAL NUMBER.
C

CALL USET ('INTEGER')
CALL UPRINT (75.,0.,-.31,6779.)

C
C SPECIFY 'XYCOORDINATES' MODE. NOfrE ,HE VARIED
C FORM OF OUTPUT OF REAL NUMBERS WITH '11' FOPMAl.
C

CALL USET ('XYCOORDINATES')
CALL IWRITE (?2.,i0..CO0RD)

C
C WRAP UP

CALL VEND
STOP
END
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THIS IS A SAMPLE LINE OF OUTPUT TEXT WHICH WILL BE CLIP

(25., .9990E+7)

100.

Firiiure 36. Fxa~iple 4.1
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E X A M P L E 4..

C
C SAMPLE PROGRAM TO ILLUSTRATE THE OPTIONS AVAILAFLE
C THROUGH MARGINNING. IEFAULT VALUES WILL FE USED IN THIS
C EXAMPLE WITH ADDITIONAL CALLS TO 'UMARGN' TO ADJUST
C THE ALPHANUMEP!C MARGIN POUNDARIFS.
C

C SET UP A 300 CHARACTER ARRAY NAIED SA PLE AN': INITIALIZE.
C NOTE THE USE OF A SEMICOLON ';) AS THE LAST CHAF:ACTER.C

CHARACTER SAMFLE*?O0
DATA SAMPLEi'THIS IS A LINE OF OUTPUT TEXT WHICH IS LONG

I ENOUGH TO CAUSE THE ALPHANUMERIC OUTPUT TO WRAP-AwrUND. NOTE THE
I EFFECTS WHICH THE DEFAULT MACGINS HAYE UPON OUTPUT;''

C
C INITIALIZE GCS. SET ALL Xv) COORDINATES TO DEVICE UNITS
C AND CHANGE THE DEVICE UNITS TO PERCENTUNI TS. REMEMEP
C THAT MARGINING ONLY WORKS IN 'DEVI'E' COOCRDINATE SPACE.
C ALSO CHANGE THE TEXT STRIN TEPMINATOF TC A '; AND
C USE 'EXTRALARGE' fHAPACTERS.
C

CALL USTART
CALL USET ,'DEVICE UNITS'i
CALL UPSET ''TERMINATOR CHAPACTEP',';')
CALL USET ('PEFCENIUNITS':
CALL USET {'EYTRALA pCE rHAFAC TF'P3

rC UTP'UT THE TEXT STRING AN[D TE :HE WF.F-AFOUND.

CALL UPPINT 13].,25.,SAMPLEi
C
C SPECIFY 'FONTUNITS' AS THF DFV]tE UIT OF MEi-UFF. THE
C ALLOWS YOU TO SET MARGINS BASED *JF'P;N (],I I (FALI|
C HEIGHT AND WIDTH. PEMEMBEP THE PUE '3 4AF'I!i'iP6
C IF THE STARTING POSTION OF THE TF/T T1r! IF,
C ABOVE THE TOP MAPGIN.
C
C OUTPUT THE TEYT SpiNG, N0ICE THF 'i"
C

CALL USET ('F'NTjNITE')
CALL UMAPGN
CALL UPPINT 9.,4%.,'HL10 IHHfi',

C
C WRAP UP
C

CALL UEND
STOP
END
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THIS IS A LINE OF OUTPUT TEXT LIHICH IS LONG ENOUGH
TO CAUSE THE ALPHANUM'ERIC OUTPUT TO URAP-AROUND. NOTE THE EFFECTS WHICH
THE DEFAULT MARGINS HAV.E UPON OUTPUT

Figure 37. Exainnle 4.2
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E X A M P L E 4.3

C
C SAMPLE PROGRAM USED TO ILLUSTRATE SINGLE CHARACTER
C OUTPUT AND LINE TERMINATOR OPTIONS AVAILABLE
C THROUGH 'UPEN'. TWO GRAPHS WILL BE PLOTTED.
C
C SET UP X, Y AND Z ARRAYS. PRESTORE DATA IN THEM.
C

DIMENSION X(11)v Y(11), Z(11)
DATA X/O.,lO.,2O#.3O.,4O.,SO.,6O.,7O.,8O.,9O.,lO0./
DATA Y/O.i1O.,2O.p3O.,4O.5O.,6O.,7O.,8O.,9O.,100./
DATA Z/O.,1. 4.v9.,16.,25.,36.,49.,84,8l.,lOO./

C

C INITIALIZE GCS AND OUTLINE THE DEFAULT DEVICE AREA.
C SET THE CHARACTER SIZE TO 'EXTRALARGE'.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL UOUTLN

C
C SPECIFY THAT AN 'A8 TERMINATOR WILL BE DRAWN AFTER
C EACH 'UPEN'. MOVE TO AN INITIAL (XY) POINT.
C

CALL USET ('LA')
CALL UMOVE (X(1),Y(1))

C
C DRAW 11 LINE SEGMENTS AND NOTICE THE 'A'.
C

DO 1 I = 1, 11
1 CALL UPEN (X(I),Y(I))

C
C SPECIFY THAT 'NULL' LINES WILL BE DRAWN WITH A 'B'
C AT THE END OF EACH INVISIBLE LINE SEGMENT.
C

CALL USET ('NB')
C
C MOVE TO THE FIRST (XZ) POINT, THEN PLOT 11 (XtZ)
C VALUES.
C

CALL UMOVE (X(1)rZ(1))
DO 2 I = 1, 11

2 CALL UPEN (X(I),Z(I))
C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 38. Example 4.3
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E X A M P L E 4.4

C
C SAMPLE PROGRAM USED TO ILLUSTRATE CHARACTER
C TERMINATOR AND ALPHANUMIERIC OUTPUT USED IN
C CONJUNCTION WITH GRAPHICAL OUTPUT. THIS PROGRA'M
C WAS WRITTEN FOR A TEKTRONIX 4014/4015 TERM INAL,
C
C ALLOCATE ARRAYS AND INITIALIZE ALL V.ARIIDLES
C THAT WILL BE USED
c

CHARACTER ROUTINE*7(4)
INDEX = 0

C
ROUTINE (1) * PEN;'
ROUTINE k2)-'tAOUT;'
ROUTINE(3)"'UPRNrlt
ROUTINE(4)='UWRITI;'

C
C INITIALIZE GCS. DIVID'E THE ['[VICE FL2'INC,
C AREA INTO FOUR EQUAL PARTSi CHOE lll -(P'
C AND OUTLINE THE 'UIAREA'.
C

CALL USTART
CALL USET ('EXTRALARGE CHARoICIERS''%
CALL UPSET ('TERMINATOR CHARACTER','i
DO0 5 I1 1Y4
INDEX =INDEX + I
IF (I.Eti.1) CALL UDAREA(2,v7.y5,5y1O.5)
IF (I.EQ.1) CALL UrAREAv;.5,12.5.s'-.5,10.5(
IF (I.EO.3) CALL UDAREA(2.i7.?0.t,.)
IF (I.EO.4) CALL UDAREA(7.5912.JO.75,)
CALL UOUTLN

C
C MOVE TO (0.,0.) AND SPECIFY STANDARD LINE WITTH
C NO TERMINATOR. IF 'UPEN' OPTION IS IN EFFECT
C SPECIFY AN 'A' AS THE TERMINATOR.
C

CALL UMOVE (0.0O.)
CALL USET ('LNULL-)
IF (INDEX .ED. 1) CALL USET (ILA')

C
C DRAW A LINE THEN BRANCH TO ONE OF THE FOUR
C ROUTINES TO PRINT AN 8A' Ar THE END OF THE LINE.
C

DO 4 K =1l 4
CALL UPEN ((25.*FLOAT(K)),(2.5.*FLOAT(K)i)
GO TO (4r1r2r3)t INDEX

1 CALL UAOUT ('A;')
0O TO 4

2 CALL UPRNTI ('A;'?'TEXT')
GO TO 4

3 CALL UWRITI U'A;','TEXT')
4 CONTINUE

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

CALL UPRINT (75.p2.9ROUTINE(INDEX))
5 CONTINUE

C
C WRAP UP
C

CALL UEND
STOP
END
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ZUPEN UAiOUT

UPRMTI URT

Figure 39. Example 4.4
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EXYA MP LE I.

C
C SAMPLE FROGRFAM USED TO ILLUSTRATE AL' H,^NUMEIC OUTPL.
C THROUGH SO3FTWARE* CHARACTERL OP'T:N IN' UOCT. rp-TEL,
C EXAMPLES SHOW: SOFTWARE C-HAFACTEF: -IF LIT vSfj Ib V:
C CHARACTERS. GOTHITC EEFAULM OUTPY T 

u1 -TF ~ C. I

C AND REDUCED ANt R:OTATEFi SOFIWA)FE CHAFAPEIF r';

CHARACTER. OUU r*5O
CHARACTER, QU~it11$-)
CHARACTER FOP.MT*IA-
DA,^TA OUTET/lRDUCEI. mU OTATEI: TH

lloiT,; D EG '4 5.
C
C 1ITZAt-1ZE PU,1S ,NT) SPEC>' FSP~s-
r

CUL US TA R)
CAL';L L IO 1Ul

?L& LJ I- - ori EI&r T; e -

C 1_1 T LU'T TEe' LI1TH EA > <FW

LUFRTNT *1:.K

CSPEC ITI ED7 'GC'91T (EVU;

C ROTAT E V-CE rT ' z ' Ntm'

C TO * ,jE~LO.TAE HR N

CALL LSE .'5eTHI-*
CALL UPSET 'R:TrTIQN lE
CALL UPFRINT TE.XT,'Jr iU TEX

L
C CHANGE SOFTWARE CHARAiCTER sr :F AN: Pfl -'E
C TEXT STRING INSTEAD OF EACH HOn V
C

XSI'E 2.
-S3

CALL UP'SET 'HORI ZONTAL CHARAC TEF WI DV-'
CA;LL UPSET I''ETCA HYRACTER

C
C DETERMINE THE NUMFER OF CHARA)CTERSE
C-

CALL UCOUNT KOUTPT'COUNT)
ICNT COUNT

C
C USE FORTRAN 'ENCOIE' TO BUILD' A FORMAT
C

11 ICNT/I10
12 -ICNT - I1*l10
ENCODE (FORMT. 100) C*'12,A)

100 FORMATIAlt'11.11 A3)
C
C USE FORTRAN DECODE' TO SEPARATE CHARAiCTERS
C

DIECODiE (OUTPTPFORMTI (OUT( III-liICHI.
c-
C OUTRUT TEXT STRING
C

CItEG =3.1416/180.
X rXS!ZE * COS (DEGICDEG)
Y -XSIZE * SIN )E*LG
XY 25.
YY 25.
DO 300 1 - Ip ICNT
CALL UMOVE )XXrYY)
CALL UAOUT (OUTCI))
XX = YX + y
Xv - 4y +

300 CONTINUE
C
C WRAP UP
C

CALL UEHE'
STOP
E NE
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SOMPL E OF TAL I CS
Figure 40. Example 4.5
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EXAMPLE 5.1

C
C SAMPLE PROGRAM WHICH ILLUSTRATES GRAPHICS INPUT
C THROUGH "UGRIN'. THREE TYPES OF CASES ARE
C HANDLED: SOLID "S', INVISIBLE 'I' AND DASHED
C *D' LINES. THE DESIRED OPTION FOR THE LINE IS
C ENTERED AS A SINGLE CHARACTER WHEN THE CURSORS
C HAVE BEEN POSITIONED. THIS PROGRAM WAS WRITTEN
C FOR A TEKTRONIX TERMINAL AND IT MAY BE
C NECESSARY TO PUSH THE RETURN KEY AFTER THE
C SINGLE CHARACTER IS ENTERED. DEFAULT YALUEc
C OF WINDOW, DEVICE AREA AND DASH SPECIFICATION ARE USED.
C AN *E' WILL TERMINATE THE PROGRAM.
C
C

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

CALL USTART
CALL UOUTLN

C
C ENABLE THE CURSORS, POSITION THEM WHERE DESIRED
C AND ENTER A SINGLE CHARACTER. THE (XY) LOCATION
C AND THE SINGLE CHARACTER ENTERED WILL BE RETURNED
C TO THE PROGRAM.
C

I CALL UGRIN (X,Y,CHAR)
C
C CHECK IF THE SINGLE CHARACTER IS AN 'S', %I' OR 'Do.
C PERFORM THAT GRAPHICS FUNCTION IF YES. IF AN 'El IS
C ENTERED, STOP THE PROGRAM.
C

IF (CHAR .E0. "'B' CALL UPENI (XY,'LINE')
IF (CHAR .EQ. '1') CALL UMOVE (XY)
IF (CHAR .EQ. 'D') CALL UPENI (X, Y, 'DASH')
IF (CHAR .EO. 'E') GO TO 2
GO TO I

2 CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 41. Example 5.1
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E X A K P L E 5.2

C
C SAMPLE PROGRAM USED TO ILLUSTRATE USE OF 'UINPUT* TO
C ACCEPT ALPHANUMERIC INPUT FROM A USER, EDIT IT INTO
C THE PROPER FORMAT, STORE IT IN A DATA ARRAY AND PRINT
C THE DATA AT A DIFFERENT LOCATION ON THE DISPLAY.
C
C DEFINE AND INITIALIZE SOME DATA ARRAYS
C

CHARACTER OPTION*12(4)
DIMENSION COUNT(4),DATA(6),IN' X(4)
COUNT(1)=5.
COUNT(2)=1.
COUNT(3)=I.
COUNT(4)=1,
INDEX(Z)=!
INDEX(2)=3
INDEX(3)=4
INDEX(4)=5
OPTION(1)='TEXT'
OPTION(2)='REALNUMBER'
OPTION(3)=*INTEGER'
OPTION(4)='XYCOORDINATE'
X =5.
Y 90.

C
C INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE AND
C OUTLINE THE DEFAULT 'UDAREA'.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL UOUTLN

C
C DEFINE A LOOP TO ILLUSTRATE THE FOUR INPUT AND
C OUTPUT OPTIONS.
C

DO 1 I = 1, 4
C
C POSITION BEAM/PEN TO INITIAL LOCATION
C

CALL UMOVE (XY)
C
C ALERT THE USER THAT INPUT IS DESIRED, THEN ACCEPT DATA
C

CALL UPRNTI ('ENTER: \','TEXT')
CALL UINPUT (DATA(INDEX(I)),COUNT(I),FLAGOF2 ION(I))

C
C IF 'TEXT' OPTION, INSERT TERMINATOR CHARACTER AT END
C OF INPUTTED TEXT STRING.
C

IF (I.EO.1) CALL UAPEND (COUNT(1),DATA(INDEX(1)),DATA(INDEX(l)))
C
C SET THE CORRECT OPTION TO OUTPUT THE DATA THE USER
C HAS JUST ENTERED AND PRINT THE DATA.
C

CALL USET (OPTION(I))
CALL UPRINT (X,10.,DATA(INDEX(I)))

C
C UPDATE COORDINATE LOCATIONS FOR NEXT INPUT PROMPT.
C

X = X + 22.5
Y = Y - 20.

1 CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END 68



t

ENTERI GREETINGS

ENTER: 1.234E+10

ENTER: -123456

ENTERS 1.2,3.4

GREET ,1234E+11 -123456 (1.2,3.4)

Figure 42. Example 5.2
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E X A M P L E 5.3

C
C SAMPLE PROGRAM USED TO ILLUSTRATE MENUING. THE CHARACTER
C ARRAY 'OPTION' CONTAINS THE LABELS TO BE PRINTED UNDER
C EACH OF THE MENU SELECTION BOXES. THE NUMBER OF THE
C BOX WHICH WAS SELECTED BY THE USER POSITIONING THE
C CROSSHAIRS AND ENTERING A CHARACTER IS RETURNED' IN THE
C PARAMETER 'CHOICE',. THIS WAS WRITTEN FOR A TE .TRONIX
C TERMINAL. 'THE DEFAULT VALUES OF WINDOW AND DEVICE AREf',
C ARE USED.
C
C INITIALIZE LABELS FOR THE MENU CHOICES
CC

CHARACTER OPTION $ 8(9)
DATA OPTION/'OPTION I','OPTION !','OPTION 3','OPTION 4'p
A 'OPTION 5','OPTION b','OPTION 7','OPTION 8',
I 'OPTION 9'/

C
C INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE AND
C OUTLINE THE DEFAULT DEVICE AREA (UDAREA).
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL UOUTLN

C
C CALL "UMENU" TO DRAW A MENUBOARD OF 9 OPTIONS AND ACCEPT
C THE USER'S SELECTION. PUSH A SINGLE CHARACTER AND THE
C RETURN KEY,
C

CALL UMENU (9.O,OPTION,CHOICE)
C
C PRINT WHAT MENU BOX SELECTED
C

CALL UPRINT (25.,25.,'THE MENU BOX SELECTED WAE ,')
CALL UPRNTI (CHOICE,'INTEGER')

C
C CALL 'UMENU' AGAIN, BUT USE A MINUS (-) SIGN TO SPECIFY
C THAT THE MENUBOARD IS NOT TO BE REDRAWN. ENTER ANOTHER
C SINGLE CHARACTER AND THE RETURN KEY.
C

CALL UMENU (-9.OOPTIONCHOICE)
C
C PRINT WHAT MENU BOX SELECTED
C

CALL UPRINT (25.,50.,'THE MENU BOX SELECTED WAS \')
CALL UPRNTI (CHOICE,'INTEGER')

C
C WRAP UP
C

CALL UEND
STOP
END
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OPTION 9

OPTION 8

TI
OPTION 7

OPTION 6 THE MENU BOX SELECTED UAS 8

OPIN
OPTION 5

OPTION 4

W THE MENU BOX SELECTED WAS 7
OPTION 3

N2
OPTION 2

5-1
OPTION I

Figure 43. Example 5.3
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E X A N P L E 6.1

C PROBLEM SOLUTION I
CALL USTART
CALL UPSET('SPEED',120.)
CALL USTART
CALL AREAl
CALL SQUARE
CALL AREA2
CALL TRIAN
CALL COMMND
CALL UEND
STOP
END
SUBROUTINE AREAl
CALL UDAREA(0.7,0.,7.)
CALL UOUTLN
CALL UEND
STOP
END
SUBROUTINE AREA2
CALL UDAREA(7.3,14.30.,7.)
CALL UOUTLN
CALL UEND
STOP
END
SUBROUTINE SQUARE
CALL UMOVE(20.,20.)
CALL UPErI(80O.,20.)
CALL UPEN(80.,80.)
CALL UPEN(20.,80.)
CALL UPEN(20.,20.)
CALL UPRINT(5.,5.,'SOUARE\')
CALL UEND
STOP
END
SUBROUTINE TRIAN
CALL UNOVE(20.,20.)
CALL UPEN(80.20o.)
CALL UPEN(50.,80.)
CALL UPEN(20.,20.)
CALL UPRINT(5.,5.,'TRIANGLE\')
CALL UEND
STOP
FND
SUEROUTINE COMMND
CHARACTER CHARS1

100 CALL UAIN(CHAR)
CALL UERASE
IF(CHAR.EQ.,Bl) GO TO 200
IF(CHAR.EQ.,S') GO TO 300
IF(CHAR.EQ.'T') GO TO 400
IF(CHAR.EQR') GO TO 500
CALL ERROR
60 TO 100

200 CALL AREAl
CALL SQUARE
CALL AREA2
CALL TRIAN
GO TO 100

300 CALL AREA
CALL SQUARE
60 TO 100

400 CALL AREA
CALL TRIAN
G0 TO 100
CALL UEND

500 STOP
END

72



E X A M P L E 6.1 (continued)

SUBROUTINE ERROR
CALL UHOME
CALL UALPHA
PRINTY'B - BOTH FIGURES'
PRINTr'S - SOUARE'
PRINTP'T - TRIANGLE'
PRINTv'R - RETURN'
CALL UEND
STOP
END
SUBROUTINE AREA
CALL UDAREA(O.,1O.,O.,IO.)
CALL UOUTLN
CALL UEND
STOP
END
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Figure 44. Exaniple 6.1
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MhAN=t

Figure 45. Example 6.1 (continued)
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Figure 46. Example 6.1 (continued)
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Figure 47. Example 6.1 (continued)
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EXAMPLE 7.1

C
C SAMPLE PROGRAM USED TO ILLUSTRATE 'UCRCLE'.
C DEFAULT WINDOW AND DEVICE AREA ARE USED. NOTE
C THE EFFECT OF 'CLIPPING' DUE TO THE VIFRT''iL
C WINDOW'S RESTRICTING OF ALL GRAPHICAL
C INFORMATION TO RESIDE WITHIN THE REGION rEF!INED
C BY 100.0 BY 100.0 SQUARE,
C
C INITIALIZE GCS AND OUTLINE THE DEFAULT DEYICE ARFi.
C

CALL USTART
CALL UOUTLN

C
C DRAW A SERIES OF CIRCLES WITH RADIUS OF 50.
C

CALL UCRCLE (0.,0,,50.)
CALL UCRCLE (50.,0,y50,)
CALL UCRCLE (100.,0.,50.)
CALL UCRCLE (100.,50.,50.)
CALL UCRCLE (100.,100.,50.)
CALL UCRCLE (50.,100.,50.)
CALL UCRCLE (0.,100.,50.)
CALL UCRCLE (0.Y50.F50.)C

C DRAW A CIRCLE OF RADIUS 20.7 WITH A CENTER AT (50,750.).
C

CALL UCRCLE (50.,50.,20.7)
C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 48. Example 7.1
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EXAMPLE 7.2

C

C SAMPLE PROGRAM USED TO DEMONSTRATE HOW 'UARC'
C DRAWS AN ARC CENTERED AT (40,920.) AND OF
C RADIUS 30. THE ARC WILL BEGIN AT (40.,50.) AND
C TERMINATE AT (10.,20.).
C
C INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE
C AND OUTLINE THE DEFAULT 'UDAREA'.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL UOUTLNC

C MOVE TO WHERE THE ARC IS TO BEGIN AND LABEL
C

CALL UPENI (40.0,50.0,'NCOOI:DINATES')
CALL UMOVE (40.0,50.0)

C
C CALL 'UARC5 TO GENERATE THE ARC WITH AN ANGULAR
C SPAN OF 90.0 DEGREES.
C

CALL UARC (40.0,20.0,90.0)
C
C DETERMINE WHERE 'UARC' COMPLETED THE ARC AND PRINT
C THE COORDINATES OF THIS LOCATION. ALSO PRINT THE
C COORDINATFS OF THE CENTER OF THE ARC.
C

CALL UWNERE (XY)
CALL UPENI (X,Y,'NCOORDINATES*)
CALL UPENI (40.0,20.0,NCOORDINATES °)

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 49. Example 7.2
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E X A H P L E 7.3

C
C SAMPLE PROGRAM USED TO DEMONSTRATE USE OF 'UPLYGN'.
C POLYGONS OF FROM 2 TO 9 SIDES WILL BE DRAWN WITHIN
C THEIR OWN WINDOW, WHICH IS MAPPED TO DIFFERENT
C PORTIONS OF THE SCREEN. THIS PROGRAM WAS WRITTEN
C FOR A TEKTRONIX 4014/4015 TERMINAL,
C
C INITIALIZE VARIABLES
C

SIDES = 1.0
YO = 9.4

C
C INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE
C AND CHANGE TEXT STRING TERMINATOR TO A SEMICOLON ().
C SET VIRTUAL WINDOW TO -1.1 TO 1.1 FOR X AND Y. THIS
C SMALL WINDOW WILL BE DRAWN 8 TIMES; 2 ROWS OF FOUR,
C EACH TIME CONTAINING A DIFFERENT POLYGON WITH THE
C DEVICE AREA OUTLINED.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL UPSET ('TERMINATOR CHARACTER','@;')
CALL UWINDO (-1.1,1.1,-1.1,1.1)

C
C THE FOLLOWING DO LOOPS SET UP THE 2 ROWS OF 4 DISPLAYS.
C

DO 1 1 = 1, 2
XO = -2.6
YO = YO - 3.6
DO 1 J = I, 4
XO = XO + 3.3

C
C INITIALIZE NUMBER OF SIDES; 1 IS ADDED BEFORE EACH
C EXECUTION SO POLYGON SIDES START AT 2 AND GO TO 9
C IN 8 STEPS,
C

SIDES = SIDES + 1.0
C
C SET UP THE DEVICE AREA AND OUTLINE IT. AS XO AND YO
C CHANGEr IT WILL MOVE TO 8 DIFFERENT LOCATIONS.
C

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

C
C DRAW THE POLYGON
C

CALL UPLYGN (O.OO.0,SIDES,1.0)C
C LABEL THE POLYGON
C

CALL USET ('TEXT')
CALL UPRINT (-1.0,-1.05,'SIDES:;')
CALL USET ('INTEGER')
CALL UPRINT (0.9,-1.05,SIDES)

I CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
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E X A H P L E 7.4

C
C SAMPLE PROGRAM USED TO DEMONSTRATE USE OF 6UPLYGN'.
C A TRIANGLE WILL BE DRAWN USING 1 OF 12 POSIBLE PEN OPTIONS.
C THIS PROGRAM WAS WRITTEN FOR A TEKTRONIX 4014/4015.
C
C INITIALIZE CHARACTER ARRAY WITH OPTIONS TO BE USED BY
F USET" AN 'UPRINT'o NOTE THAT A BACKSLASH (\) IS USED
A ATHE CHARACTER. 'USET' CHECKS ONLY THE FIRST 4

C CHARACTERS, BUT 'UPRINT' MUST HAVE THE BACKSLASH.
C

CHARACTER OPTION*16(12)
DATA OPTION/'LNULL\ ,'LARROW\','LBACKARROW\',

I 'LDOUBLEARROW\V,'DNULL\','DARROW\V,'DBACKARROW\'P"DDOUBLEARROW\,
2 TNULL\'PTARROW\, 'TBACKARROW\','TDOUBLEARROW\'/

INDEX = 0
YO = 10.9

C INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE AND
C SET NEW TICHARK INTERVAL. DEFINE NEW VIRTUAL WINDOW.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS-)
CALL UPSET ('TICINTERVAL',O.25)
CALL UWINDO (-1.1,1.1,-1.1,1.1)

C
C DRAW FIGURES IN 3 ROWS OF 4.C

DO 1 I = 1, 3
XO = -2.6
YO = YO - 3.4
DO I J = It 4
XO = XO + 3.3
INDEX = INDEX + 1

C
C DEFINE NEW DEVICE AREA AND OUTLINE IT.
C

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

C
C DRAW THE POLYGON USING 1 OF THE 12 POSSIBLE 12 OPTIONS
C WITHIN THE DEFINED OUDAREA'.
C

CALL USET (OPTION(INDEX))
CALL UPLYGN (0.0,0.0,3.0,1.0)

C
C LABEL THE POLYGON
C

CALL UPRINT (-1.0,-1.0,OPTION(INDEX))
1 CONTINUE

C
C WRAP UP
C

CALL UEND
STOP
END
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E X A M P L E 7.5

CC SUBROUTINE USED TO DEMONSTRATE 'UPLYGN'. A TRIANGLE

C WILL BE DRAWN IN RELATIVE MODE AND ROTATED ABOUT ITS
C CENTER IN TEN DEGREE INCREMENTS. THIS FROGRAM WAS
C WRITTEN FOR A TEKTRONIX 4014/4015 TERMINAL.
CC INITIALIZE VARIABLES.

C
DEGREE r 0.0
YO = 10.9

C
C INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE AND
C DEFINE A NEW WINDOW. DEFINE TWO 'UPEN' OPTINS.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL UWINDO (-1.1,II,-l.II.1)
CALL USET ('INTEGER')
CALL USET (*LARROW')

C
C DRAW FIGURE IN 3 ROWS OF 4.
C

DO 1 I 1, 3
XO = -2.6
YO = YO - 3.4
DO IJ -l, 4

XO = XO + 3.3
DEGREE = DEGREE + 10.0

C
C DEFINE NEW DEVICE AREA IN WHICH POLYGON WILL BE DRAWN.
C OUTLINE THE AREA.
C

CALL UDAREA (XO,(XO+3.0),YO,(YO+3.0))
CALL UOUTLN

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

CALL UMOVE (0.0,0.0)
CALL USET ('RELATIVE PLOTTING MODE')
CALL UPSET ('ROTATE*,DEGREE)
CALL UPLYON (0.0,0.0,3.0,1.0)

C
C RESET TO ABSOLUTE MODE AND LABEL THE POLYGON.
C

CALL USET ('ABSOLUTE PLOTTING MODEE)
CALL UPRINT (-I.O,-I.ODEGREE)

1 CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
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E X A M P L E 7.6

C
C SAMPLE PROGRAM USED TO DEMONSTRATE 'URECT'. A
C RECTANGLE WILL BE DRAWN IN RELATIVE MODE AND
C ROTATED IN 30 DEGREE INCREMENTS.
C
C INITALIZE VARIABLES
C

DEGREE = 0.0
YO = 10.9

C
C INITIALIZE GCS, SET THE CHARACTER SIZE TO EXTRALARGE AND
C DEFINE A NEW WINDOW. SET 'UPRINT' OPTION TO INTEGER.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL UWINDO (-I.1,1.I,-1.1,I.i)
CALL USET ('INTEGER')

C
C DRAW THE RECTANGLE IN 3 ROWS OF 4 IN 30 DEGREE INCREMENTS.
C

DO 1 I= , 3
XO = -2.6
YO = YO - 3.4
DO I J = It 4
XO = XO 1 3.3
DEGREE = DEGREE + 30.0

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

CALL UDAREA (XO,(XO+3.0),Y0,(YO+3.0))
CALL UOUTLN

C
C DRAW THE RECTANGLE WITHIN THE "UDAREA', ROTATING IT It
C RELATIVE MODE BY 30 DEGREE INCREMENTS.
C

CALL UMOVE (0.00.0)
CALL USET ('RELATIVE PLOTTING MODE')
CALL UPSET ('ROTATE'IDEGREE)
CALL URECT (0.8,0.6)

C
C RESET TO ABSOLUTE MODE AND LABEL THE RECTANGLE.C

CALL USET ('ABSOLUTE PLOTTING MODE')
CALL UPRINT (-1.0,-1,0,DEGREE)

I CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
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E X A M P L E 7.7

C
C SAMPLE PROGRAM USED TO ILLUSTRATE APPLICATION OF 'UCONIC"
C TO GENERATE ELLIPSES AND HYPERBOLAE. FOUR FIGURES
C WILL BE DRAWN: 2 ELLIPSES ORIENTED ALONG 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
C FIGURE. THIS PROGRAM WAS WRITTEN FOR A TEKTRONIX 4014/4015,
C
C SET UP DATA ARRAYS FOR UCONIC
C

DIMENSION X(4),Y(4),P(4),E(4)
C

INDEX=O
YO=10.9
X(1)=10.
X(2)=50.
X(3)=67.
X(4)=50.
Y(1)=SO.
Y(2)=10.
Y(3)=50.
Y(4)=67.
P(1)=9.5
P(2)=-9.5
P(3)=9.P(4)=-9.
E(1)=.9E(2)=-.9

E(3)=1.44
E(4)=-1.44

C
C INITIALIZE GCS
C

CALL USTART
C
C LOOP TO DEFINE FOUR DEVICE AREAS AND OUTLINE EACH ONE.
C

DO I =It 4
IF(I.EQ.1) CALL UDAREA(I.9p6.9p5.7r10.7)
IF(I.EQ.2) CALL UDAREA(7.4r12.4,5.7,10.7)
IF(I.EO.3) CALL UDAREA(I.9y6.9,.2y5,2)
IF(I.EO.4) CALL UDAREA(7.4rI2.4, .2r5.2)
INDEX=INDEX+1
CALL UOUTLN

C
C DRAW THE CONIC. NOTE THAT THE DEFAULT WINDOW IS MAPPED
C TO THE CURRENT DEVICE AREA SPECIFICATION.
C

CALL UCONIC (X(INDEX),Y(INIIEX),P(INDEX)PE(INIIEX),O.O,360.0)
1 CONTINUE

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 54. Example 7.7
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E X A Mi P L E 7.8

C
C SAMPLE PROGRAM USED TO ILLUSTRATE APPLICATION OF 'UCONIC'
C TO GENERATE PARABOLAE. FOUR FIGURES WILL BE DRAWN: 2 WILL
C BE ORIENTED ALONG THE +X AND +Y AXES; AND 2 WILL BE ORIENTED
C ALONG THE -X AND -Y AXES. EACH ONE OF THE PARABCLAE IS
C DRAWN WITHIN ITS OWN REGION OF THE SCREEN BY REDIEFINING THE
C DEVICE AREA PRIOR TO DRAWING THE FIGURE.
C
C SET UP ARRAYS FOR UCONIC
C

DIMENSION X(4) ,Y(4) ,P(4) tE(4)
INDEX=O
YO=1O.9
X(1)=1O.
X(2)=50.
X(3)=90.
X(4)=50.
Y(1)=50.
Y(2)=10.
Y(3)=50.
Y(4)=90.
P( I h13,
P(')=-13.
P(3)=-13.
P(4)=13.
E( 1)=1.
E(2)=-1.
E(3)=1.

C( ) I
C
C INITIALIZE GCS
C

CALL USTART
C
C LOOP TO DEFINE FOUR IrEVICE AREA AND OUTLINE EACH O4E.
C

DO 1 I 1,l 4
IF (IEO,1) CALL UDAREA (1.9v6.9?5.7plO.-/)
IF (I.E0,2) CALL UDAREA (7.4t12.4v5 7Y10.,
IF (I.EO.3) CALL UDAREA (1.9r6..9,.2;5.2)
IF (I.EQ.4) CALL UDAREA (7.4,12.4,.2y5.2)
INDEX =INDEX + 1
CALL UOUTLN

C
C DRAW THE CONIC. NOTE THAT THE DEFAULT WINDOW IS MAP"E
C TO THE CURRENT DEVICE AREA SPECIFICATION.
C

CALL "ONIC (X(INDEX) ,Y(INDEX) ,P(IND]EX),E( INDIEX) ,O.G9,L76.O)
I CONTli,

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 55. Example 7.8
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E X A M P L E 7.9

C SAMPLE PROGRAM USED TO ILLUSTRATE APPLICATION OF 'ULINFT' TO
C CALCULATE THE SLOPE (S) AND Y-INTERCEPT (YI) OF A LINE WHICH
C REPRESENTS THE DBEST* LINEAR FIT TO A SERIES OF DATA POINTS.
C SET UP DATA ARRAYS FOR ULiINFT
C

DIMENSION X(210)PY(20)
DATA X/-2.,5.,10.,15.,20. .25.,30.,35.,40. ,45. ,50.,53,6O.i65.,7O.,75.,

80.PS5.090.195./
DATA Y/.,7.,10.,14.,25. ,24.,3l.,34.,40.,46.,50.,59.,58.,64. ,70.,76.,

82. 86. p91.rp97.1
C
C INITIALIZE SCS AND OUTLINE THE DEFAULT DEVICE AREA.
C PLOT THE DATA POINTS, CENTERED, WITH PLUS (+) SIGNS.
C NOTE THAT THE DATA LIES WITHIN THE DEFAULT WINDOW BOUNDARIES.
C

CALL USTART
CALL UOUTLN
CALL USET (ACENTER CHARACTERSO)
CALL USET (ON4')
CALL ULINE (XPYP20.)

C
C CALL 'ULINFT' TO CALCULATE THE LINE'S SLOPE AND Y-INTFRCEPT.
C

CALL ULINFT (XvYv20,SpYI)
C
C RESET THE PEN MODE TO DRAW SOLID LINES, MOVE TO THE
C Y-INTERCEPT AND GRAPH THE LINE USING YO=S*X+Yl.
C

CALL USET ('LINE')
XMIN = 0.0
XMAX = 100.0
CALL IJHDVE (XHINYI)
YO =YI + S t XMAX
CALL UPEN (XNAXtYO)

C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 56. Example 7.9
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E X A h P L E 7.10

C
C SAMPLE PROGRAM USED TO ILLUSTRATE APPLICATION OF 'ULSTSQ* TO
C CALCULATE THE COEFFICIENTS OF A POLYNOMIAL OF ORDER 6
C WHICH REPRESENTS THE OBEST* FIT TO A SERIES OF DATA POINTS.
C
C SET UP DATA ARRAYS FOR ULSTSO
C

DIMENSION A(7)pX(2O)vY(20)
DATA IDEORE/7/
DATA X/0.,5.,lI..20.,25.,30.,35. ,40. ,45. ,5O,,55. ,60.,65,,70, 75.,
S B0.tS5.,90.f95./
DATA Y/0.v8.,20.p32.i46.i55.96O.p6O. ,56.,48.,40.,37.,35.,37.,42.,49.,
5 5B.p68.rB2.r95./

C
C INITIALIZE OCS AND OUTLINE THE DEFAULT DEVICE AREA.
C

CALL USTART
CALL UOUTLN

C
C PLOT DATA POINTS, CENTERED, WITH PLUS ()SIGNS.
C

CALL USET ('N+')
CALL USET (OACENTER CHARACTERS')
CALL ULINE (XPY,20*)

C
C MOVE PEN TO ORIGIN AND COMPUTE LEAST SQUARES LINE WITH 6TH
C ORDER FIT.
C

CALL UMOVE (0.090#0)
CALL UPSET (OPOLYNOMIAL DEGREE',FLOAT(IDEGRE-1))
CALL ULSTSO (XPYP20.PA)
CALL USET ('LINE')

C
C PLOT LEAST SQUARES LINE APPROXIMATING POINTS
C

DO S I = It 101
YO =A(l)
XO aFLOAT(I-1)
XX XO
DO 4 J = 2v IDESRE
YO =A(J) * XX + YO
XK = XK S XD

4 CONTINUEN XO
C ALL UPE(XYO5 CONTINUE

C
C WRAP UP
C

CALL QEND
STOP
END
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Figure 57. Example 7.10
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E X A M P L E 9.1

C
C SAMPLE PROGRAM TO ILLUSTRATE OPTIONS AVAILABLE
C WITH 'UAXIS,.
C
C INITIALIZE OCS AND GENERATE AXES
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS*)
CALL IJSET ('XBOTHLABELSI)
CALL UPSET ('XLABEL'v'EDGEAXIS\*)
CALL UAXIS (-5,32p4.89r-63.4v156.459)

C
C WRAP UP
C

CALL UEND
STOP
END
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E X A N P L E 8.2

CE SANPLE PROGRAM TO ILLUSTRATE OPTIONS AVAILABLEC WITH "UAXIS$.

C
C INITIALIZE GCS AND GENERATE AXES
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL USET ('ZEROAXES')
CALL USET ('XBOTHLADELS °)
CALL UPSET ('XLABEL't'ZEROAXES\')
CALL UAXIS (-6.p2.p-5.,4.)

C
C WRAP UP
C

CALL UEND
STOP
END
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E X A M P L E 8.3

C
C SAMPLE PROGRAM TO ILLUSTRATE OPTIONS AVAILABLE
C WITH 'UAXIS'.
C
C INITIALIZE SCS AND GENERATE AXES
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL USET ('PENAXIS')
CALL USET ('XBOTHLABELS')
CALL UPSET ('XLABEL','PENAXES\*)
CALL UPEN (-3.,2.)
CALL UAXIS (-6.,2.,-5.,4.)

C
C WRAP UP
C

CALL UEND
STOP
END
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E X A M P L E 8.4

C
C SAMPLE PROGRAM TO ILLUSTRATE OPTIONS AVAILABLE
C WITH IVAXISI.
C
C INITIALIZE GCS AHD GENERATE AXES
C

CALL USTART
CALL USET (6EXTRALARGE CHARACTERS-)
CALL UPSET (OXLABELt'POLAR GRID%,)
CALL USET ('POLARAXES')
CALL USET (OGRID')
CALL USET (*XBOTHLABELS*)
CALL VAXIS (-6.?6.YO,,360.)

C
C WRAP UP
C

CALL UEND
STOP
E ND
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E X A M P L E 8.5

C
C SAMPLE PROGRAM TO ILLUSTRATE THE USE OF 2UPLOT1.
C TWO CURVES WILL BE PLOTTED ON A SINGLE PAIR OF AXES.
C THIS PROGRAM WAS WRITTEN FOR A TEKTRONIX 4014/4015.
C
C SET UP DATA ARRAYS FOR 6UPLOT*. NOTE THE SEMICOLON f
C AT THE END OF THE LABELS.
C

DIMENSION X(12)PY(12)PPARRAY(2)
CHARACTER OPTARY*4(2)
CHARACTER XLADELg4OYLABEL*40
DATA X/1.i2.,3.94.95. ,1. ,2.i.5,3. ,3.5,6.,7./
DATA Y/1.'4. iY.,16..25...5'1. u1.2i1.5t1.7,3.i3.5/
DATA PARRAY/5.p ,7/
DATA XLABEL/'THIS IS THE X LABEL;'/
DATA YLABEL/eTHIS IS THE Y LABEL;'/
DATA OPTARY/'LINE't'DASH'/

C
C INITIALIZE OCSY SET THE CHARACTER SIZE TO EXTRALARGE AND
C CHANGE THE TEXT STRING TERMINATOR TO A SEMICOLON (;).
C INITIALIZE AXES OPTIONS. REMEMBER THAT OUPLOTO CALLS
C OUAXIS'.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS&)
CALL UPSET ('TERMINATOR CHARACTERPi)
CALL UPSET (IXLABEL*PXLABEL)
CALL UPSET (OYLABEL~tYLABEL)
CALL USET (OGRIDAXESO)
CALL, USET (IXDOTHLABEL')
CALL USET (OYBOTHLABEL')

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

CALL USET (ILOBYAXISO)
C
C DEFINE NEW DEVICE AREA AND OUTLINE IT.
C

CALL UDAREA (4.g14.,O.,l.)
CALL UOUTLN

C
C PLOT THE TWO CURVES
C

CALL UPLOT (XYY2.PPARRAYPOPTARY)
C
C WRAP UP
C

CALL UEND
STOP
END
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E X A M P L E 8.6

C
C THIS PROGRAM ILLUSTRATES THE USE OF 'UPLOT1' TO PLOT
C A SINGLE CURVE THAT REPRESENTS A 4TH ORDER POLYNOMIAL FIT.
C THIS PROGRAM WAS WRITTEN FOR A TEKTRONIX 4014/4015.
C
C SET UP DATA ARRAYS FOR UPLOTI.
C

DIMENSION DD(61)pE2(bI)
CH PACTER XLABEL*40YYLABEL*40
DATA XLADEL/'STEADY-STATE EXCITATION VOLTAGE (VOLTS)\'/
DATA YLADEL/*EXCITATION REFERENCED TO IV (DB)\V/

C
C GENERATE SOME DATA VALUES
C

DO 1 1It1 61
DB(I) =FLOAT(I-1)

I E2(I) 1O.02*(DB(I) / 20.0)
C
C INITIALIZE OCSP SET CHARACTER SIZE TO EXTRALARGE AND
C INITIALIZE 'UAXISl OPTIONS.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS*)
CALL UPSET C'XLABEL'PXLADEL)
CALL UPSET (OYLAREL*PYLAREL)
CALL USET ('GRIDAXESO)
CALL USET (OXBOTHLABEL')
CALL USET ('YBOTHLABELI)

C
C INITIALIZE 'UPLOTIO OPTIONS FOR A POLYNOMIAL FIT
C

CALL USET ('FITPOLYNOMIALO)
CALL UPSET ('POLYNOMIAL DEGREE'Y4.)

C
C DEFINE A NEW DEVICE AREA AND OUTLINE IT
C

CALL UDAREA (4.,14.3oO.,I0.9)
CALL UOUTLN

C
C PLOT THE CURVE. NOTE THAT THE Y-LABEL IS CLIPPED.
C

CALL UPLOTI (E2yDB?61.0)
C
C CONNECT THE ORIGINAL DATA POINTS WITH A 'HARDWARE' GENERATED
C DOTTED LINE.

CALL USET ('DASHLINEO)
CALL UPSET (ISETDASH'p9.)
CALL ULINE (E29DBP61.)

C
C WRAP UP
C

CALL VEND
STOP
END
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E X A M P L E 8.7

C
C SAMPLE PROGRAM TO ILLUSTRATE APPLICATION OF 'UHISTO',
C
C ALLOCATE VARIABLES FOR UHISTO
C

DIMENSION DATA(1000)
DATA XN /1000.'

C
C BUILD DATA FROM SINE VALUES.
C

DO 2 I = 1, 1000
2 DATA(I) SIN(FLOAT(I)/150.)

C
C INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE
C AND CHANGE TEXT STRING TERMINATOR TO A SEMICOLON ).
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS$)
CALL UPSET ('TERMINATOR CHARACTER',';G)

C
C INDICATE THAT BOTH NUMERIC AND ALPHABETIC LAPELS ARE
C DESIRED FOR THE X-AXIS AND SET ALPHABETIC LABEL.
C

CALL USET (OXBOTHLABELS')
CALL UPSET ('XLABEL','DISTRIBUTION OF VALUES OF SIHE;')

C
C CHANGE DEVICE UNITS TO PERCENTUNITS AND CHANGE
C DEVICE AREA TO ENTIRE SCREEN.
C

CALL USET (OPERCENTUNITS')
CALL UDAREA (0.,100.,0.,100.)

C
C INDICATE THAT YOU WILL PROVIDE YOUR OWN SCALE AND
C SET THE LIMITS WITH 'UWINDO'.
C

CALL USET ('OWNSCALE')
CALL UWINDO (0.,150.,-1.,1.)C

C PROCESS THE DATA ARRAY USING 20 CELLS.
C

CALL UHISTO (DATAYXNP20.)
C

C WRAP UPC

CALL UEND
STOP
END
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DISTRIBUTION OF VALUES OF SINE

Figure 64. Example 8.7



E X A N P L E 8.8

CC SAMPLE PROGRAM USED TO ILLUSTRATE OUBAR'.

C
C ALLOCATE ARRAYS FOR UBAR
C DIMENSION DATA(7)CHARACTER LABELS*12(7)

DATA DATA/4.,30.,48.91O.v2.,2.,4./
DATA LABELS/'ALGOL\','COBOL\','FORTRAN\,'GMAP','JOVIAL\' '

I 6'IMSCRIPT\','SNOBOL\'/C
C INITIALIZE GCS, SET CHARACTER SIZE TO EXTRALARGE AND
C INDICATE THAT BOTH X-AXIS LABELS ARE TO BE USED.
C

CALL USTART
CALL USET ('EXTRALARGE CHARACTERS')
CALL USET ('XBOTHLABELS')
CALL UPSET ('XLABEL','TYPICAL LANGUAGE UTILIZATION AT USMA\*)C

C GENERATE THE BARCHART WITH THE SPECIFIED DATA VALUES
C AND LABELS.
C

CALL UBAR (DATA,7.,LABELS,12.)
C
C WRAP UP
C

CALL UEND
STOP
END
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Fiqure 65. Example 8.8
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E X A Nt P L E S.V

C
C SAMPLE PROGRAM USED TO ILLUSTRATE 'UPIE'.
C IN ADDITION TO GENERATING A PIECHARTr SOME
C ADDITIONAL GRAPHIC OUTPUT IS DONE BY 'UPRNTIO.
C
C ALLOCATE ARRAYS FOR UPIE.
C

DIMENSION DATA(7)
CHARACTER LABELS*12(7)
DATA(1h=4.
DATA(2)=30.
DAT A(3)-48.
DATA(4)= 10.
DATA(5)=2,
DATA(6)=2.
DATA(?)--4.
Y=100.
LABELS(l)-*ALGOL\l
LABELS(')=*COBOL,%
LA BELS (3)='FORTRAN\'
LABEL S(4)=*GMAPV
LABELS(5)=*JOVIAL\.'
LABELS(6)='SIMSCRlPT\*
LABELS(7)='SNOBOL\'

C
C INITIALIZE OCSP SET CHARACTER SIZE TO EXTRALARGE
C AND INDICATE THAT ONLY X-AXIS ALPHABETIC ARE NEEDED.

CALL USTART
CALL USET (OEXTRALARGE')
CALL USET (*XALPHABETIC*)
CALL UPSET ('XLABEL'i'TYPICAL LANGUAGE UTILIZATION AT USMA\,"

C
C GENERATE THE PIECHART
C

CALL UPIE (tATAP7.PLABELSY12.)
C
C SET ADDRESSING MODE TO *DEVICE/PERCENTUNITS2 AND
C OUTPUT LABEL INFORMATION. NOTE THAT IN 'DEVICE' MODE
C ALL (XY) COORDINATES ARE IN PERCENTUNITS.
C

CALL USET ('DEVICE')
CALL USET (OPERCENTUNITS')
CALL UDAREA (0.P100.0.,O.,0.)
DO I I ly1 7
Y =Y -(100. / FLOAT(7+l))
CALL UMOVE (O.rY)
CALL UPRNT1 (LABELS(I)Y*TEXT*)
CALL UPRNTI (' - \V,'TEXT')
CALL UPRNTI (DATA(I)Y*INTEGER*)
CALL UPRNT1 (*%\VTEXT*)

1 CONTINUE
C
C WRAP UP
C

CALL UEND
STOP
END
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Figure 66. Example 8.9
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E X A M P L E 9,1

C PROBLEM SOLUTION Il
COMMON/PLT/ X(1B)rY(18)rPTS(3)pOPT(3)
CHARACTER FF2*21
ENCODE(FFZ'77) 'GRAPHICS/LESSON/DATAe'

77 FORMAT(A21)
CALL ATTACH(l1pFF2vlv0pISTATv)
DO 100 1=1,18
READ(11,110) X(I)YY(l)

110 FORMAT(U)
100 CONTINUE

CALL INIT
CALL TPLOT
CALL CONTRI
CALL VEND
STOP
END
SUBROUTINE INIT
COHNON/PLT/ X(18)FY(18)PPTS(3)9OPT(3)
CHARACTER XLABEL*10tYLABEL*10
DATA OPT/'LINE'p'DASH''N+*/
DATA PTS/5.t7.rS./
DATA XLABEL/OX VALUE\'/iYLABEL/'Y VALUE\*'/
CALL ISTART
CALL UPSET( 'XLABEL' ,XLABEL)
CALL UPSET( 'YLABEL' 7YLABEL)
CALL IJSET( 'GRIDAXES')
CALL USET( 'XBOTHLABELO)
CALL USET(OYBOTHLABEL')
CALL VEND
STOP
END
SUBROUTINE TPLOT
COHHON/PLT/ X(l8)vY(18)pPTS(3)pOPT(3)
CALL UDAREA(0.t10.v0.rl0.)
CALL UERASE
CALL UPLOT(XFYY3.PPTSPOPT)
CALL VEND
STOP
END
SUBROUTINE CONTRL
CHARACTER CHAR*1

100 CALL UAIN(CHAR)
IF(CHAREQ.*T*) GO TO 200
IF(CHAR.EO.oWl) 60 TO 300
IF(CHAR.EO.'Rm) GO TO 400
CALL FAULT
0O TO 100

200 CALL USET(OAUTOSCALEO)
CALL TPLOT
60 TO 100

300 CALL UGRIN(XLYYLYCHAR)
CALL UGRIN(XUPYUPCHAR)
CALL UWINDO(XLYXUrYLPYJ)
CALL USET(eOWNSCALE9)
CALL TPLOT
60 TO 100
CALL VEND

400 STOP
END
SUBROUTINE FAULT
CALL UERASE
CALL UHONE
CALL UALPHA
PRINTY'T - TOTAL'
PRINTr'W - WINDOW'
PRINTP'R - RETURN'
CALL UEND
STOP
END 116



U -

Figure 67. Example 9.1
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Figure 69. Example 9.1 (continued)
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E X A M P L E 10.1

CALL USTART
CALL USET(WORKINGAXIS')
CALL UWINDO(-0,O-O.1)
CALL UOUTLN
CALL UMOVE (0.Y0.)
CALL UPEN (2.90.)
CALL UPEN (0.r2.)
CALL UPEN (0.,0.)
CALL UCOSYS (5.,4.,1.vl.,45.)
CALL UMOVE (0,Y0.)
CALL URECT (3.P3.)
CALL UEND
STOP
END
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Figure 70. Example 10.1
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E X A M P L E 10.2,

CALL USTART
CALL USET (OWORKINGAXIS')
CALL UWINDO(-.8-2,)
CALL UOUTLN
CALL AXIS
CALL UMOVE (0.90.)
CALL UCOSYS (2.v5.vl,,1.v2O.)
CALL LIPENI (0.p0,'DARROW')
CALL AXIS
CALL UCOSYS(.1..1.4)
CALL USET (OSYSTEMAXISO)
CALL UMOVE (0.,0.)
CALL USET ('USERAXISO)
CALL UPENi (0.0.011ARROW")
CALL AXIS
CALL VEND
STOP
END
SUBROUTINE AXIS
CALL UMOVE (1,.
CALL UPENi (1.F0.y'LARROW')
CALL UMOVE (0.Y-1.)
CALL OPEN (0.vI.)
CALL VEND
STOP
END
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E XA MP LE 10.3

CALL USTART
CALL UWINDO(-.9,19)
CALL UOUTLN
CALL USET ('REFERENCEAXISO)
CALL AXIS
CALL M~OVE (O.0O.)
CALL UCOSYS (2.,5.,1.,1.v20.)
CALL UPENI (O.PO.t'DARROW')
CALL AXIS
CALL UMOVE (O.0O.)
CALL UCOSYS 51.11.4)
CALL UPENI (O.,O.,'DARROU')
CALL AXIS
CALL VEND
STOP
END
SUBROUTINE AXIS
CALL UMOVE (1,.
CALL UPEMI (1.,O.9LARROW')
CALL UMOVE (O.P-1.)
CALL UPEN (O.pl.)
CALL UEND
STOP
END
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E X A M P L E 10.4

T=O.
THETA=75.
VO= 107.
Xo=-180.
YO=0.
CALL USTART
CALL USET ('WORKINGAXIS-)
CALL UWINDO (-225.v225.f-15.r953.)
CALL UOUTLN
CALL UMOVE (XOPY0)
CALL USET (*SOFTWARE*)
CALL UPSET ('HORIZONTAL'y6.)
CALL UPSET ('YERTICAL',3.)
CALL UPSET (ISETDASHi092.)
DO I1 I 1,l 11
X = (.70M*V) + XO
Y = T (.707 * VO - (16.*T)) + YO
CALL UCOSYS (XvYtl.,1.#THETA)
CALL UPENI (0.v0.,'DASH')
CALL UUINP'1 (^.il00.Y0,,100.)
CALL UWHERE (XY)
CALL UPENI (XY,'DD')
T =T + 0.4758
THETA =THETA 4 57.

1 CONTINUE
CALL UEND
S TOP
END
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Figure 73. Example 10.4
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T=O.
V0=107.
Xo=-180.
Y0=0.
CALL USTART
CALL USET (OWORKINGAXIS')
CALL UWINDO (-2125.,225.,-15.?95.)
CALL UOUTLN
VX = .707 * VO
ZETA =11. $ YX
CALL UMOVE (XOYYO)
CALL UPSET ('SETDASH',92.)
DO 1 1 = v 11
X =(UX*T) + XO
VY =2. * (VX - (32.*T))
Y =T t (VX - (16.*T)) + YO
CALL UCOSYS (XrYt1.p1.iO.)
CALL UPENI (O0,0,DASH')
CALL UWINDO (0.,zErA,-ZETArZErA)
CALL USET (*RELATIVE*)
CALL UPEN1 VX,0.,'LARROW)
CALL UNDUE (-VXP0.)
CALL UPENI (0.rVYt'LARROW')
CALL UNOVE (0.v-VY)
CALL USET ('ABSOLUTE,)
CALL UWINDO (-225.,225.,-l5.y95,)
T = T + .4758

1 CONTINUE
CALL UEND
STOP
END
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E X AMPL1E 10.5

T=O.
V0=107.
Xo=-180.
Y0O,0.
CALL USTART
CALL USET (OWURKINGAXIS')
CALL UWINDO (-225.r225.t-15;.y95.)
CALL UOUTLN
VX =.707 S VO
ZETA =11. * VX
CALL IMOYE (XOtYO)
CALL UPSET (*SETDASH'992.)
DO 1 I =1, 11
X =(VX*T) + XO
VY = 2. * (VX - (32.*T))
Y = T (VX - (16.*T)) + YO
CALL UCOSYS (XY,1.pl.r0.)
CALL UPENI (0.Y0,,'DASH')
CALL UWINDO (0.rZETAt-ZETArZETA)
CALL USET (*RELATIVEO)
CALL UPENI (VX,0.t'LARROW*)
CALL UMOVE (-VXP0.)
CALL UPENi (0.tVYf'LARROW')
CALL UNOVE (0.P-VY)
CALL USET ('ABSOLUTE,)
CALL UWINDO (-225.v225.v-15.v95.)
T =T + .4758

1 CONTINUE
CALL VEND
STOP
END
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Figure 74. Example 10.5
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E X A M P L E 10.6

T=O.
VO: 107.
Xo=-180.
Y0or0.
CALL USTART
CALL USET (OWORKINBAXISO)
CALL UWINDO (-225.r225.r-225.v225.)
CALL UOUTLN
VX r.707 * VO
CALL MPOVE (XOYO)
CALL UPSET (OSETDASH'.92.)
CALL USET ('RADIANS*)
DO I I =It 11
X =(VX*T) + XO
Y = T M V - (16.*T)) + YO
DYDX I - (32 * (X-XO) / VX**2)
CALL UCOSYS (XpYv...ATAN(DYDX))
CALL UPENI (0.Y0.i'DASH*)
CALL UWINDO (.1,1,.
CALL tJSET ('RELATIVE*)
CALL UPEMI (.0590.P'LARROW')
CALL UMOVE (-.05,0.)
CALL UPENi (0.,-.O5,'LARROW)
CALL UMOVE (0.r.05)
CALL USET ('ABSOLUTE')
CALL UWINDO (-225.,225. '225.i225.)
T =T + .4758

1 CONTINUE
CALL UEND
STOP
END'
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Figure 75. Example 10.6
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E X A M P L E 12.1

CALL ATTACH(1,'ORAPHICS/LESSON/FILE121;',3,oISTAT,)
CALL ATTACH(8,'GRAPHICS/LESSON/FILE121SPr3,OISTATt)
CALL USTART
CALL UPSET ('TERMINATOR'v';')
CALL UPSET ('SPEED'i120.)
CALL UPSET (*LIBRARY'p1.)
CALL UPSET ('SETDASH',1.)
CALL USET ('PERCENTUNITS')
CALL tDAREA (O.,100,v0,,00.)
CALL UERASE
CALL UOUTLN
CALL UWINDO (-100.7100.P-100.yl00.)
CALL USTRCT ('AXIS ')
CALL AXIS
CALL IJIERM ('AXIS '
CALL USET ('ORTHOGONAL')
CALL U3CSYS (25. p25. ,25. 1 *1 * ., 1yO.i 10. ,.)
CALL UVIEW (-20.Y-20.9-150.,0.,0.0.)
CALL USIRCI ('BOX ')
CALL BOX
CALL UTERM ('BOX ')
CALL USET (*PERSPECTIVE')
CALL BOX
CALL UTILTY ('SAVE'T8.)
CALL UTILTY(IPURGE',1.)
CALL UEND
STOP
END
SUBROUTINE AXIS
CALL USET ('DASH')
CALL UMOVE (-20.Y,20.,-20.)
CALL U3PEN (50.F-20.Y-20.)
CALL UPRNT1 (*X;','TEXT')
CALL M3OVE (-10.Y-20.t-20.)
CALL U3PEN (-'.0.750.Y-20.)
CALL UPRNT1 ('Y;'r'TEXT')
CALL IJ3MOVE (-20.,-20,,-20.)
CALL U3PEN (-20.P-20.?100.)
CALL UPRNT1 ('Z;'r'TEXT')
CALL VEND
STOP
END
SUBROUTINE BOX
CALL USET ('LINE')
CALL M3OVE (0.90.,0.)
CALL U3PEN (10.0.0.)
CALL M3EN (1O,,1O,,O.)
CALL V3PEN (D.P,1O.)
CALL U3PEN (0.90.0O.)
CALL U3HOVE (10.0.,0.)
CALL M3EN (10.0.9,60.)
CALL W3EN (1O.t1O.Y60.)
CALL U3PEN (1O,,1O.YO.)
CALL U3MOVE (O.,10,,0.)
CALL U3PEN (O.,1O.Y60.)
CALL U3PEN (1O,01O.Y60.)
CALL M3OVE CO.YO.,O.)
CALL U3PEN (O.0O.v60.)
CALL IJ3PEN (O,,1O,,60.)
CALL W3EN (O#.v,)
CALL M3OVE (O.0O.960.)
CALL M3EN (1O.90.Y60.)
CALL UEND
STOP
END
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Figure 76. Example 12.1
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CALL ATTACH(I,'GRAPHICS/LESSON/FILE12',Z,3OIETAT,'
CALL ArrACH(8i'GRAPHICS/LESSON/V.ILLAG;'r3i0.IST.Ty,
CALL USTART
CALL UPSET ('LIBRARY'pl.)
CALL UTILTY ('LOAD'p8,.)
CALL UPSET( 'TERMINATOR'Y'<')
CALL USET ('VIEWDISTA~NCE')
CALL UYWPRT (150.)
CALL UWINDO (-100.?100.p-100.v100.)
CALL UVIEW (-40.,200. ,70. ,-20. p20. y0.)
CALL VILLAG
CALL UEND
ST OP
END
SU1BROUTTNE VILLAG
CALL USET ('XYZ ')
CALL USET ('SYSTEMAXIS')
CALL USET ('REFERENCEAXIS')
CALL USET ("BLACK-')
CALL U3CALL (-50.,20. ,O. p1. l. ,1. 90.,0. ,0.,'CHURCH')
CALL USET ('RED ')
CALL U3CALL (24.,-19,,0.,1.,1. ,l.,90.,-90.,0. ,'ECHOOL')
CALL USET ('BLUE')
CALL U3CALL (70. ,7Ot. 0. 07,0.790.7,0~. 0. p'PIZZA')
CALL USET ('BLACK')
CALL UJ3ALL (09.?.l ').O.OY.PRA
CALL UEND
STOP
END
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Figure 77. Example 12.4
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EXAMPLE 13.1

CALL ATTACH(1.SGRAPHICS/LESSON/FILE131;s,3,oISTAT,)
X = 10.0
Y= 80.0
CALL USTART
CALL UPSET (OLIBRARY',1.)
CALL UOUTLN
DO I I =, 8r
CALL UFRAME ('TRIANGLE')
CALL UMOVE (XvX)
CALL UPEN (XP(X+5.0))
CALL UPEN ((X+5,0)PX)
CALL UPEN (XX)
CALL UFREND (alRIANGLE')
CALL UFRAME ('SOUARE')
CALL UMOVE (XPY)
x = x + 10.0
y = Y - 10.0
CALL URECT ((X-5.0)v(Y+15.0))
CALL UFREND ('SQUARE')

1 CONTINUE
CALL VEND
STOP
END
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Figure 78. Example 13.1
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CHARACTER CHAR*1
CALL ATTACH(1ItnRAPHICS/LESSON/FILE132;,3lOIISTATl)
X=10.0
CALL USTART
CALL UPSET ('LIDRARY',1.)
CALL UOUTLN
DO 1 I 1,I 8
CALL IJFRANE ('TRIANGLE-)
CML MHOVE (XiX)
CALL UPEN (XF(X+5.O))
CALL UPEN ((X*5.O)PX)
CALL UPEN (XtX)
x = x + 10.0
CALL UFREND ('TRIANGLE-)

1 CONTINUE
CALL UNSHOW (ITRIANGLEO)

2 CALL UAIN (CHAR)
IF (CHAR .NE. TGM 60 TO 3
CALL USHOW (TRJANGLEN)
6O TO 2
CALL VEND

3 STOP
END
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Figure 79. Example 13.2

139



E X A MPLE 13.3

CALL ATTACH(1,'GRAPHICS/LESSON/FILE13 3;',3,0,ISTAT,)
DEOREE=O.
CALL USTART
CALL UPSET ('LIBRARY*91.)
CALL UWINDO (-50or50.v-50.v50.)
CALL UOUTLN
CALL USET (*POLARs)
DO 1 I = l 12
DEGREE =DEGREE + 30.0
CALL UFRAME ('SQUARE')
CALL MNOVE (25.,DEGREE)
CALL UPSET (ORGTATE*PDEGREE)
CALL USET ('RELATIVE')
CALL UPLYGN (0.P0.,4.,5.)
CALL USET ('ADSOLUTEO)
CALL UFREND ('SQUARE''

I CONTINUE
CALL VEND
STOP
END
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E X A MI P L E 13.4

INTEGER FRAMEM9
DATA FRAME/ *A' ,'BE' C' ,'Din,' E' ,'F * ' 'H' ,' I '
CALL ATTACH(1,'GRAPHICS/LESSON/FILE134;',3,OISTATY)
CALL USTART
CALL UPSET ('LIBRARY'p1.)
CALL UOUTLN
DO 1 I 1,I 9
X =10.0 * FLOAT(I)
CALL UFRAME (FRAME(I))
CALL UNDUE (XiX)
CALL UPSET ('ROTATE',X)
CALL USET ('RELATIVE')
CALL UPLYON (0.p0.,4.?FLOAT(I))
CALL IJSET (mABSOLUrE')
CALL UFREND (FRAMEI)
CALL UNSHOW (FRAMEI)

1 CONTINUE
DO 2 1 = It 9
J = OD((I-1)19) + 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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