2.PLOTTING

These notes begin with a description of a plotting routine PLOT3D.for. After compiling this
program it is run under the command "PLOT3D PLOT3D.DAT". It produces output like
Figure 2.1.

Due to the three dimensional nature of cable nets, plotting takes on a more important rolein
the case of cable nets than it would in the more conventional cases of structural analysis.
For that reason plotting is discussed first here.

PLOT3D contains two subroutines PLOT and SPLOT which reflect the basics of the
plotting problem. Y ou can treat athree dimensional plot by always plotting the x-y plane. If
you want a different view simply rotate coordinates and again plot the x-y plane. The
routine PLOT plots the x-y plane. The routine SPLOT rotates the coordinates using a three
dimensional rotation matrix. (The three dimensional rotation matrix used here comes from a
program for space frame analysis'.)

Figure 2.1

! Automated Structural Analysis: An Introduction by William R. Spillers, Pergamon Press Inc., 1972.
(available at http://ww-ec.njit.edu/civil /faculty/spillers.html)



The routine PLOT has three steps: 1) It computes the size of the object to be plotted, 2) it

scales

the object to fix the screen, and 3) it draws the object by drawing every line that it

contains.
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Plot3d.for

PLOT DEMONSTRATI ON PROGRAM
| NCLUDE ' FGRAPH. FI'

DI MENSI ON R(900) , NP( 900) , M (900), f or ( 900)
read (50, 150) NB, NN, NS

FORMAT( 3i 5)

N3=3* NN

read (50, 151) (NP(1), M (1), 1=1, NB)
wite(*,151) (NP(1), M (1), 1=1, NB)
FORMAT( 2i 5)

read (50, 156) (R(3*I-2), R(3*1-1), R(3*I)
1,1=1,NN)

wite(*,156) (R(3*1-2), R(3*1-1), R(3*I)
1,1=1,NN)

FORMAT( 3f 10. 3)

CALL SPLOT(NP, M, NN, NB, R for, 0)

CALL SPLOT(NP, M, NN, NB, R for, 2)

STOP

END

SUBRQUTI NE PLOT(NB, NN, X, Y, NP, M,for,iwite)
| NCLUDE ' FGRAPH. FD

DIMENSION NP(1), M (1), X(1), Y(1),for(1)
| NTEGER*2 DUMWY, xk, yk, xmym1lx, |y
RECORD / XYCOORD/ XY

character*5 text

character*8 textl

CHARACTER* 64 FONTPATH

CHARACTER*20 LI ST

FONTPATH=" \ NEWFOR\ | i b\ cour b. f on'

LI ST="t "' courb'"//' héweb'

DUMMY = SETVI DEOMODE( $VRES16COLOR)
DUMMY=REG STERFONTS( FONTPATH)
DUMMY=SETFONT( LI ST)

ANVAXX=639- 20

ANVAYY=479- 20

find extent of picture w ndow

XM N=X(1)

XMAX=X(1)

YM N=Y(1)

YMAX=Y( 1)

DO 2 1=1, NN

Xl =X(1)

YI=Y(I)

I F(XM N. GT. XI') XM N=XI

| F(XMAX. LT. XI') XMAX=XI

IF(CYM N. GT. YI') YM N=YI

| FCYMAX. LT. YI') YMAX=YI

scale to center of w ndow
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SCALE = AMAXL( ( XMAX- XM N) / AVAXX, ( YMAX- YM N) / ANAYY)

XSH FT = (XMAX+XM N)/ 2.0 - 639/ 2*SCALE
YSH FT = (YMAX+YM N)/ 2.0 - 479/ 2*SCALE
nove and draw for each |ine

DO 3 1 =1, NB

K=NP( )

MEM (1)

XK=( X( K) - XSHI FT) / SCALE
YK=( Y(K) - YSHI FT) / SCALE
XME(X(M - XSHI FT) / SCALE
YM=(Y(M - YSHI FT) / SCALE

i nvert picture

YK = 479- YK

YM = 479-YM

LX=( ( XK+XM / 2)

LY=(( YK+YM / 2)

CALL MOVETO ( XK, YK, XY)
DUMW = LINETO ( XM YM
if(iwite.ne.2) go to 998
call moveto(lx,ly,xy)
wite(text, "(i3)") i
call outgtext (text)
if(iwite.eq.0.or.iwite.eq.2) goto 3
call moveto(lx,ly, xy)
wite(textl,' (f7.0)") for(i)
call outgtext (textl)
CONTI NUE

if(iwite.ne.2) go to 996
do 997 i=1,nn

| x=(x(i)-xshift)/scale
yk=(y(i)-yshift)/scale

| y=(479-yk)

call nmoveto(lx,ly,xy)
wite(text, "(i3)") i
call outgtext (text)
conti nue

conti nue

RETURN

END

SUBRQUTI NE SPLOT ( NP, NM NN, NB, R for,iwite)
| NCLUDE ' FGRAPH. FD
iwite =0 no text
1 wites nenber forces
2 writes node map
DI MENSI ON NP(1), NM 1), RXY(1000), ROT(3, 3),for (1)
DI MENSI ON ANGL( 3), NT(3), A(3,3), RL(3, 3, 3)
| NTEGER* 2 DUMWY
DI MENSI ON R( 1), X(900), Y(900), RZ(1000)
VWRI TE(*, 1)

FORMAT(' YOU ARE ABOUT TO ENTER A GRAPHICS
' DI SPLAY MODE' /' THE KEYBOARD COMVANDS ARE' //
' +1...PCSI TI VE ROTATI ON ABOUT X AXI S'/
' -1. .. NEGATI VE ROTATI ON ABOUT X AXI S'/
' +2...PCSI TI VE ROTATI ON ABOUT Y AXIS'/
' - 2. .. NEGATI VE ROTATI ON ABOUT Y AXIS'/
' +3...PCSI TI VE ROTATI ON ABOUT Z AXI S'/



1" - 3. .. NEGATI VE ROTATI ON ABOUT Z AXI S/
1" 0...EXIT)
del ay for reading
READ( *, *)
DO 616 1=1,3
DO 617 J=1,3
DO 617 K=1,3
617 R1(1,J, K)=0.
616 RL(I,1,1)=1.
THX=0.
THY=00.
THZz=00.
rotate using 10 deg increnents
DTH=10.
70 PI=3.14159
DO 604 1=1,3
DO 603 J=1, 3

603 ROT(J, 1) =0.
604 ROT(I,1)=1.
ANGL( 1) =THX
ANGL( 2) =THY
ANGL( 3) =THZ
NT(1) =1
NT( 2) =2
NT(3) =3
1 =0
302 1=I+1
| F(ANGL(1)) 606, 605, 606
606 L=NT(1)
GO TO 612
618 DO 607 J=1, 3
DO 607 JA=1, 3
A(J, JA) =0.
DO 607 JB=1, 3
607 A(J, JA) =A(J, JA) +RL(L, J, IJB) *ROT(JB, JA)
DO 608 K=1, 3
DO 608 J=1, 3
608 ROT(K, J) =A(K, J)
605 | F(I-3) 302, 303, 303
303 DO 805 |=1, NN
RZ(1) =0.
DO 806 K=1, 3
806 Rz(1)=Rz(1)+ROT(3, K)*R(3*1 - 3+K)
DO 805 J=1, 2
RXY( 2* | - 2+J) =O0.
DO 805 K=1, 3
805 RXY(2*1 - 2+J) =RXY( 2*| - 2+J) +ROT(J, K) * R( 3*| - 3+K)
GO TO 59
612 ANG=ANGL(!)*PI/ 180.
| F(L-2) 613, 614, 615
613 R1(1, 2, 2) =COS( ANG)
RL(1, 2, 3) =SI N( ANG)
RI(1,3, 3)=R1(1, 2, 2)
RI(1,3,2)=-RL(1, 2, 3)
GO TO 618
614 R1(2, 1, 1) =COS( ANG)
RL(2, 1, 3) =- SI N(ANG)



RIL(2,3,1)=-RL(2, 1, 3)
RL(2,3,3)=R1(2, 1, 1)
GO TO 618

615 R1(3, 1, 1) =COS( ANG)
RL(3, 1, 2) =SI N( ANG)
RI(3,2,1)=-RL(3, 1, 2)
RL(3,2,2)=R1(3, 1, 1)
GO TO 618

59 DO 24 =1, NN
X(1) =RXY( 2*1 - 1)

24 Y(1)=RXY(2*1)
CALL PLOT(NB, NN, X, Y, NP, NM for,iwrite)
READ(*, *) | VAL
| F(1 VAL. EQ +1) GO TO 2000
| F(1 VAL. EQ -1) GO TO 3000
| F(1 VAL. EQ 2) GO TO 4000

| F(1 VAL. EQ -2) GO TO 5000
| F(1 VAL. EQ 3) GO TO 6000
| F(1 VAL. EQ -3) GO TO 7000
| F(1 VAL. EQ 0) GO TO 8000

2000 THX=THX+DTH
&0 TO 70
3000 THX=THX- DTH
&0 TO 70
4000 THY=THY+DTH
&0 TO 70
5000 THY=THY- DTH
&0 TO 70
6000 THZ=THZ+DTH
&0 TO 70
7000 THZ=THZ- DTH
&0 TO 70
8000 CALL UNREQ STERFONTS()
DUMWY = SETVI DEOMODE( $DEFAULTMODE )
RETURN
END

Plot3d.dat
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