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APPENDIX C

3-Dimensional Graphics Package
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Three Dimensional Graphlcs System

Subroutine Description

Subroutine:
PORT (XMIN, XMAX, YMIN, YMAX, ZMIN, ZMAX)

Subroutine PORT 1s used to define the viewport parameters and to calculate
a 4 x 4 dimension STMAT used to transform the vectors to the defined
viewport cube.

Arguments: XMIN, YMIN, ZMIN defines the 000 cubed vertex.
YMAX, YMAX, ZMAX defines the 111 cubed vertex.
STYLE (1)

This system has the capability of varying the line styles of vectors
drawn. 1f the argument I is positive the greater its value, the shorter the
dashes used in drawing the vector in real space. By this I mean, for a
particular line style the actual length of the dashes is a constant in three
dimensional space. Therefore, it a vector is further away from the view
reference point the dashes used to show its projection get smaller. This
is analogous to the length of a railroad tie being constant in real space
but seeming to decrease in length, as perceived by the eye, the further it
is from the observer.

If the argument I is negative, the size of a dash is constant on the
projection plane, regardless of the position of the vector in real space.

The smaller the argument value, the larger the number of dashes used to draw
the vector projection.

After a call to STYLE, setting the style parameter every vector added to
an open segment through subroutine LINE will store this line style as an
attribute describing this vector. Therefore, every vector entered can have
its own unique line style, if a new style is declared between each call to LINE.

7f line style is set to 0 a solid line will be used to draw the vectors.

INSTNT (I)
T™is subroutine sets or clears the immediacy flag, 0 = off, 1 = on.
If immediacy 1s on, any change to the segments of a plcture will be effected’
immediately since this graphics system is to be used with a storage tube or
a physical hard copy device. Vectors cannot be evased. Therefore, any

operation requiring the removal of a vector must cause the entire pilcture
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to be erased and redrawn according to the modification. Therefore, if a
segment which was 1lit is turned off, a call must be made to NEWFRM to create
a new frame. <Changes requiring the addition of vectors to the picture are
also initiated immediately 1f this flag is set. For Iinstance, if a picture
segment previously off is turned on a call is made to NEWSEG which causes
all the vectors contalned in that segment to be displayed. Similarly, 1if a
vector is added to a segment by a call to LINE, the vector is imstantly

displayed through a call to NEWLIN.

OPEN (I)
This subrcutine opens a display segment such that subsequent calls to
LINE will cause the addition of vectors to the open display segment. This
subroutine closes any segments left open with a call to CLOSE. 1IT also sets
the visability status of the segment it 1s opening to conditian on. The

condition code used to describe the visability of segments is the following:

) = segment empty
1 = segment dark ov off
2 = gegment 1lit or on

VISBLE (I,J)
This subroutine is used to modify the visability status of one of the
ten display segments. Argument I refers to the segment number and argument
J refers to the visability condition code i.e., 0 = empty, 1 = off, 2 = on.
1f immediacy is on and a segment previously lit 1s turned off, a call is made
to NEWFRM. If a segment previously off is turned on, a call is directed to
NEWSEG.

LINE (RP1, RP2)

This subroutine takes two arguments, RPI and RP2, both dimensioned
to be 1 x 3 matrices. These two arguments contaln the X, Y and Z coordinates
of the end points of a vector to be added to the presently open segment.
These vectors are placed in a common area called PAREA as 1 x 4 dimensioned
matrices. The fourth position of the first 1 x 4 matrix contains the integer
value of the line style attribute to be used in drawing the entered vector.
The fourth-position of the second 1 X 4 matrix contains an integer from 1 to 10,

describing which of the 10, user defined world transformation matrices is to
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be used in the presentation of this vector. A particular user defined world
transform matrix, can be applied or defined to the system through a call to
WTRANB. 500 vectors can be entered into each of the 10 segments. If a call
is made to LINE and the presently open segment is full, the next higher
segment is opened and the present segment is closed. If immediacy is on,

a call is made to NEWLIN to display, instantly, each vector entered through
line.

CLOSE
This subroutine closes the presently open segment. It opens a FORTRAN
data file on disk with a unit number = segment number + 9 i.e., the disk
fi1le FOR 10.DAT 1s associated with segment 1. It stores all the points and
attributes assoclated with the vectors containing in the presently open
segment in this disk file. It also resets the line number counter to 1, and

the presently open segment to 0 i.e., no segment open.

RITLEF (XP)
This subroutine assigns the world transform conversion matrix for con-

version between right and left-handed coordinate systems, to the 4 x 4 matrix
(Xp).

WTRANB (I, WT)

This subroutine places a user defined world transformation matrix 1.e.,
rotation, translation, scaling, or concatination of any of these, into the
ith position of the world transformation common area, WRLTRA.

Ten 4 x 4 matrices can occupy this area simultaneously, and can be
referenced through the integer I, where I = 1 - 10. The user can make a
call ro SETWOR to set the condition code to indicate to subroutinme LINE,
which user defined world transform matrix is to be applied to the vector,
entered through a call to LINE. This capability allows the user to enter
the coordinates of an object and place it in the correct position in real
space., without knowing the coordinates of the object at that position.

For instance, we could plot the motion of Jupiter's moons at monthly intervals
with respect to the sun, through proper updating the user defined world

transform matrix, used to position each moon. By this, I mean, if the

vectors used to draw say, its largest moon, were entered through LINE,
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while world transformation matrix 1 was declared to be in effect, if we then
called set world to 2 and entered the vector describing its second moon, etc.,
we could place the four mmeons in thelr proper position for January lst. By
updating these four world transformation matrices to their proper positions

in February, we could plot thelr positions using the same data simply by
modifying the world transform common area through calls to WTRANB.

User access to these user defined matrices 1s accomplished through WTRANR.
WTRANR (I, WT)

This subroutine enables the user to access one of the ten user defined
world transformation matrices. Argument I indicates which matrix and argument
WT 1s a 4 x 4 matrix which 1s set equal to the ith user defined matrix in the

WTRAL common area.

SETWOR (1)
This subroutine sets the user defined world transform which is to be

an attribute of every subsequent vector entered through LINE.

WRLOVR (1)

This subroutine causes a world transform overried indicator to be set.
If argument I is an Iinteger from 1 to 10, the ith user defined world trans-
formation matrix is to be applied to every vector output, regardless of the
stored world transformation attribute which was in effect at the time the
vector was entered through LINE. If the vectors in segment 1 were entered
while the eighth user defined world transformation was in effect, the integer
8 appears as an attribute of that vector as the fourth member of the second .
1 x 4 matrix, which tells the system to apply the eighth user defined world
transformation matrix to that vector. If the user decides he wishes to
display that segment or vector with the fifth user defined world transform
matrix, he can place a call to WRLOVR with an argument of 5 and then call
NEWSEG, NEWLIN, etc.

If the argument 1 is 0, the system is to use the original world transformation

matrix.
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STLOVR (I)
This subroutine 1s analogous to WRLOVR in that, 1f set to a positive
number or a negative number, the defined style is to be applied to every
subsequent vector, regardless of the line style which was in effect when

the vector was entered. If set to O, the original line style should be used.

NEWLIN
This subroutine first finds the cross product of the end points of a
vector with the overall transformation matrix. It then, provides perspective
to these end points, causes a call to c¢lip 3-D, and finally, takes the cross
products with the concatinated window and viewport matrix, then initiates a
call to plet. If the dash length of the vectors is to be held constant in
real space i.e., style>l, the vector is broken down into a series of vectors

before thls output process.

SYSMAT
This subroutine causes the concatination of the right to left handed
coordinate system transformation matrix, the user defined world transformation
matrix, and the system's VTT matrix, for each of the ten user defined world
transZormation matrices. The produce matrices called the overall world trans-
forma:zion matrix are stored in a2 common area called system and are utilized

by NEWLIN.

REDTRA
This subroutine equates argument WT, a 4 x 4 matrix, with the ith overall

world trasnformation matrix found in common area system.

NEWSEG
Subroutine NEWSEG is used to display segment I if the visability of
segment I is on. First, it checks which segment is open. If argument I 1s
different from the segment which 1s now open, it closes the presently open
segment, reads in segment I through subroutine SREAD. It then calls NEWLIN
according to the number of vectors in the open segment, closes the segment 1
and reads in the originally cpen segment. This enables one, while entering

the data for segment say, 4 through line to call NEWSEG (1), thereby displaying

segment 1, and to be immediately back Into the original position ready to
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enter the next vector into segment &.

SREAD (I)
This subroutine opens the proper disk data file, reads in the vectors
associated with segment I, and updates the line number indicator such that

the next vector entered will be added to the end of the vector list.

NEWFRM
This subroutine causes, first, any open segment to be closed, the screen
to be cleared, all visability on segments to be displayed through consecutlve
calls to NEWSEG. The originally open segment is then reopened and its vectors

read in from disk.

INIT
This subroutine initialized the entire graphics system and assumes a

right handed coordinate system.

OUT4 (2)

This subroutine writes the contents of the 4 x 4 matrix Z on the screen.

SYSTAT

This subroutine outputs to the screen all relevant information pertaining

to the status of the graphics, its matrices, etc.

PROSPT (1)
This subroutine sets the prospective flag 0 = on, 1 = off. This enables

the three dimensional graphics output to occur with or without perspective.

TEST (I)

This subroutine causes varilous stages in the processing of a vector by

NEWLIN to be output to the screen, 1 = on, 0 = off.

CLIPON (1)
This subroutine sets the flag which tells NEWLIN whether or not to apply

clipping operations. O = clipper on, 1 = clipper off.
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ROTARO (RX, RY, RZ, X, Y, Z, MAT)
This subroutine will generate a rotation matrix for rotation around an
arbitrary point (X,Y,Z) in space where RX, RY, and RZ pertain to the
rotation in degrees around the X,Y, and 2 axis, repsectively. MAT is the

synthesized 4 x 4 wmatrix,

TRANS (TX, TY, TZ, TMAT)
This subroutine builds a translation matrix TMAT for a translation TX

along X, TY along Y, and TZ along the Z axis.

SCALE (SX, SY, SZ, SMAT)
This subroutine builds a scaling matrix, SMAT, wherein the scale factor

to be zpplied to the X,Y, and Z coordinates are SX, SY and SZ, respectively.

ROTX (THETA, XROT)
This subroutine bullds a 4 x &4 rotation matrix, XROT, for a rotation

theta cegrees about the X axis.

ROTY (THETA, YROT)
This subroutine builds a 4 x 4 rotation matrix, YROT for a rotation

theta degrees ahbout the Y axis.

ROTZ {(THETA, ZROT)
This subroutine builds a 4 x 4 rotation matrix, ZROT, for a rotation

theta degrees about the Z axis.

CROS4 (AX, BS, PX)
This subroutine generates a 4 x 4 product matrix, PX = to the cross

product of AX and BX.

CROS 1 (AX,BX,PX)
This subroutine finds the 1 x & product matrix PX which is equal to the

cross product of AX and BX.
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EQUAS (AX, BX)
This subroutine sets the 4 x 4 matrix, AX = BX.

IDENTY (AX)
This subroutine sets the 4 x 4 matrix AX, equal to the Identity matrix.

SETVEW (VRP, VPN, VPD, VUV)

This argument VRP in this subroutine 1s the view reference point in
world coordinates i.e., a 1 x 4 matrix. The first 4 entries of which are
the X, Y, and Z location of the eye of the observer. Argument VPN, a 1 x 4
matrix containing the view plane normal vector i.e., a vector which is
perpendicular to the plane in space we are projecting the 3-D image on
The argument VPD is the view plane distance, a scaler, indicating the distance
between the eye of the observer and the plane of projection. The argument
VUV 1is the view up vector, a 1 x 4 matrix describing the vector which points
to the direction we wish to be considered vertical.

This subroutine calculates without the use of any FORTRAN Library
trigonometric function, the comple WCS to UVW transform (VIT) i.e.

T * R1 * RZ * R} and its inverse.

WINDOW (FD, BD; UMIN, UMAX, VMIN, VMAX)
This subroutine places the window parameters into a common block called
WINDO. It also calculates the window matrix WMAT and places that in a

common area called WINDOM.

oUT (V1, V2, 1)
This subroutine will output two 1 x 4 point matrices to the screen for

debugging purposes.

EQUATE (All, Bl1)
This subroutine causes the 1 x 4 point matrix All to be set equal to Bl1l.
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CLIP3D (P1, P2, W)
This subroutine c¢lips the line s.gment between the 1 x 4 point matrices
Pl and P2, to the defined window volume in the UVW system by using the mid-
point subdivision technique utilized in subroutine CLIP of the two dimensional

graphics system.
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SUBROUTINE TRANSCTX, TY, TZ, THAT)

THIS SUBROUTINE BUILDS A TRANSLATION MATRIX FOR 3D
DIMENSION TMAT(4,4)

CALL IDENTY(TMATD

THAT(4, 1)=TX

THAT(4, 2)=TY

THAT(4,3)=T2

RETURN

3

SUBROUTINE SCALE (SX,SY,SZ,SMAT)

C » THIS SUBROUTINE BUILDS A SCALINS MATRIX (3D

¢
£
C

OO0

DIMENSION SMAT(4,4)
CALL IDENTY (SMAT)
SMAT(I, 1)=5X
SMAT(2,2)=5Y
SHAT(3,3)=81
RETURN

o

SUBROUTINE ROTX(THETA,XROT)
DIMENSION XROT(4,4)

THIS SUBROUTINE BUILDS A 30 ROTATION MATRIX FOR ROTATION
ABOUT THE X AXIS (THETA IN DEGREES)
THETA=CTHETA/1808. )3 141592654

CALL IDENTY(XROT)

COSA=COSCTHETAD

SINA=SINCTHETA)

XROT(2,2)=COSA

XROT(3, 2)=SINA

XROT(2,3)=—1 #SINA

XROT(3,3)=C0SA

RETURN

©o
SUBROUTINE ROTY(THETA, YROT)
DIMENSION YROT(4,4)

» THIS SUBROUTINE BUILDS A 30 ROTATION MATRIX FOR RUTATION ABOUT

THE Y AXIS (THETA IS IN DEGREES CLOCKWISE WHEN VIEVING
THE ORTGIN FROM THE +Y AXIS)

CALL IDENTY(YROTD

THETA=(THETA/188)53. 41582654

COSA=COS(THETA)

SINA=SINCTHETA)

YROT(C1, 1)=COSA

YROT(),3)=SIRA

YROT(3, 1)=—1 aSINA

YROT(3, 3)=COSA

RETURN

END

SUBROUTINE ROTZ(THETA, ZROT)

THIS SUBROUTINE BUILDS A 30 ROTATION MATRIX FOR ROTATION
CLOCKVISE ABOT THE 7 AXIS AS YIEVED LOOKING AT THE ORIGIN
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FROM THE +Z AXIS

DIMENSION ZROT(4,4)

CALL IDENTY(ZROT)

THETA=(THETA/ |88, )3 141592654
COSA=COSCTHETA)

SINA=SIN(THETA)

IROT(Y, 1)=COSA

IROT(2, 1)=5INA
ZROT(Y, 2)=-1 . xSINA

IROT(2, 2)=COSA

RETURN

END

SUBROUTINE CROS4 (AX,BX,PX>
DIMENSION AX(4,4),BX(4,4),PX(4,4)
PX=AX % BX

Do 28 I=1,4

PX(I,4)=8.

DO 18 J=1,3

PXCI,J)=AX(I, 1)BX(],J)+AX(T, 2)#BX(2, J)+AX(I, 3)#BX(3,J)
CONTINUE

CONTINUE

PX(4,1)=PX(4,1)+BX(4,1)
PX(4,2)=PX(4,2)+BX(4,2)
PX(4,3)=PX(4,3)+BX(4,3)
PX(4,4)=].

RETURN

END

SUBROUTINE CROS! (AX,BX.PXD
DIMENSION AX(Cl,4),BX(4,4),PX(I,4)
= BX

DO 18 J={,3

PXC1,J)=AXCY, 1DBXCT, Jy+AXC1, 2)8BX(2,J)+AXCT, 3)aBX(3, )+
1 AXCL, 4)BX(4, 1)

CONTINUE

PXCl,4)=1.

RETURN

END

SUBROUTINE EQUAS (AX,BX)
DIMENSION AX(4,4),BX(4,4)

C AX IS SET 10 EQUAL BX

DO 28 I=1,4
DO 108 J=1,4
AX(I,9=BXI, N

- CONTINUE

CONTINUE

RETURN

END

SUBROUTINE IDENTY (AX)
DIMENSION AX(4,4)

C AX IS SET TO EOUAL IDENTY MATRIX
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00 28 I={,4
60 10 Jei,4
Ax(I,J3=0.
IF (1.EQ.J) AX(T, =1,
AX(4,40=].

18 CONTINUE

- CONTINUE
RETURN

30

SUBROUTINE SETYEW(VRP, VPN, VPD, YUV)

COMMON/SYSCHA/ICHA

COMNON /YEWNAT/VTT

COMMON /VEWINV/VTTI

COMMON /VEWPLD/DIST

COMMON/LSTYLE/ISTYLE

COMMON/NGW/ 11K

COMMON /HARD/AL, A2, A3, A4

DIMENSION A1(1,4),A2(1, 4),A4(], 4

DIMENSION VRPCI,4),VPNCL, 4),VUVCE, 42, UCT, 40, RT(4,4),UY(1,4)
DIMENSION T(4,4),R1(4,4),R2(4,4),R3(4,4), RIIC4,4), VORIG(1,4)
DIMENSION TIC4,4),R2IC4,4),R3I(4,4), VTT(4,4) VITI(4,4)
ICHA=|

CALL EQUAPCA!,YRP)

CALL EQUAPCAZ, VPND

CALL EQUAP(A4, YUY)

A3=YPD

DIST=VPD
C YRP= THE VIEN REFERENCE POINT IN WORLD COORDINATES
c (THE X,Y,Z LOCATION OF THE EYE OF THE OBSERVER)

C YPN= THE VIEV PLANE NORMAL IS A VECTOR WHICH IS PERPENDICULAR
e TO THE PLANE IN SPACE WE ARE PROJECTING THE 30 IMAGE ON.
C YPD= THE VIEW PLANE DISTANCE IS THE DISTANCE BETWEEN THE

c £YE OF THE OBSERVER (VRP) AND THE VIEWING PLANE

C YUv= THE VIEW UP VECTOR IS A VECTOR IN WORLD COORDINATES

c POINTING TONARD THE DIRRECTION VE WISH TO BE CONSIDERED VERTIQLE
CW¥= A UNIT VECTOR IN THE UVW COORDINATE SYSTEM CORRESPONDING TO
C THE Z DIRRECTION IN THE VORLD COORDINATE SYSTEM

CT= A TRANSLATION MATRIX (4X4) WHICH WILL TRANSLATE THE POINTS
c FRON A WCS ORIGIN TO A UVN ORIGIN

C Ri= A ROTATION MATRIX (4X4) FOR ROTATION ABOUT THE X AXIS

C RII= THE INVERSE OF RI

C R2= A ROTATION MATRIX (4X4) FOR ROTATION ABOUT THE Y AXIS

C R2I= THE INVERSE IF R2

C R3= A ROTATION MATRIX C4X4) FOR ROTATION ABOUT THE Z AXIS

C R3I= THE INVERSE OF MATRIX R3

C YTT= THE COMPLETE NCS TO UVW TRANSFORM IE. TXRIXR2XR3

C VTTI= THE INVERSE OF V1T IE RIDRZIXRIIXTI

C Ve A VECTOR POINTING VERTICLE IN UVW CREATED BY THE PROJECTION
o OF THE YUV VECTOR ONTO THE VIEWING PLANE

C YORIG-THE ORISIN OF THE UVN SYSTEM IN WORLD COORDINATES (iX4)

]
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$
C CREATE UNIT VECTOR V
VLENTH=SQRT CVPN({, 1 J#n2+VPN(1, 2)e924VPN(| , 3)mn2)
W(I, 1)=VPNCL, [ )/VLENTH
W(1,2=VPNCT, 2)/VLENTH
V(I,3)aVPNC{, 3)/VLENTH
Wi, =1,
C CREATE ORIGIN OF UVW SYSTEM IN WORLD COORDINATES (VORIS)
VORIGC1, 12VPDMU(CL, 12+VRPCY, 1D
VORIG(1, 2)=VPDuV( |, 2)+YRP(1, 2
YORIG(|, 3)aVPDaN(1, 3)+VRP(1,3)
VORIG(), 4)=1.
€ CREATE THE TRANSFORMATION MATRIX (T)
CALL IDENTY (T)
T(4,1)= -1 #VORIG(H, 1)
T(4,2)= -1, sVORIG({,2
T(4,3)a -1 VORTG({,3D
C CREATE THE ROTATION MATRIX R (ROTATION ABOUT THE X AXIS)
V=SQRTCW(1, 2)an2+UW(1,3)882)
IFCv.€0.8)60 70 77
COSA=¥(1,3)/V
SINA=W(L, 20/Y
CALL IDENTY (R1)
RI(2,2>=00SA
R1(2,3)=8INA
R1¢3,D=-1 »SINA
R1(3,3)=C05A
60 10 78
n CONTINUE
CALL IDENTY(RI)
78 CONTINUE
& CREATE ROTATION MATRIX R2 (ROTATION ABOUT THE Y AXIS)
SINB=W(C1, 1D
coss-=v
CALL IDENTY (R2)
R2(1, 1)=C0SE
R2(1,3)+5IN8
R2(3, 1>=—1 . 2SINB
R2(3,3)=C0sB
C CONCATENATE Ri AND R2 SUCH THAT RT=RIXR2
CALL CROS4(R!,R2,RT)
C TRANSFORM THE VIEW UP VECTOR TO ALIGN ITS Z AXIS WITH THE VIEW
¢ PLANE NORMAL VECTOR (W AXIS IN UVK) .
CALL CROS1CVUV,RT,UV)
C CREATE THE ROTATION MATRIX R3 (ROTATION ABOUT THE 7 AXIS)
Wv(1,3)=8,
O=SORTCUV(L, 1)ne2¢UV (1, 2)w02)
JF(0.E0.8>60 TO S5
SINC=-1 sU¥(1,1)/0
Cosc=Uv(1, 23/
CALL IDENTY (R3)
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R3(1, 1)=C0SC
R3(1, 2= . #SINC
R3(2, 1>=8INC
RAC2,2)=00SC
GC 70 58

55 CONTINUE
CALL IDENTY(R3)

56 CONTINUE

C CREATE THE VTT MATRIX BY CONCATENATION OF T,R1,R2,ANDR3
CALL CROS4(RT,R3,VTD)
CALL EQUASQRRT, VTT)
CALL CROS4CT,RTVIT)

C CREATE INVERSE OF T MATRIX
CALL IDENTY (TI)
TIC4, 1)=VORI6(!, 1)
TIC4, 2)=VORI6(1,2)
TI(4,3)=VORI6(1,3)

C CREATE INVERSE OF RI MATRIX
CALL EQUAS RILR1D
RIIC2,3)=R{1(3,2)
RII(3,2)=SINA

C CREATE INVERSE OF R2 MATRIX (R2I)
CALL EOUAS (R2I,R2)
R2IC1,3)=RA(I, 1)
RRI(3, 1 )=SINB

C CREATE INVERSE OF R3 MATRIX (R3I)
CALL EQUAS (R3I,R3)
R3IC2,1)=R31(1,D
R3IC1,2)=SINC

C CONCATENATE INVERSE MATRIXS SUCH THAT VTTI=RSDR2IXRIIXTI
CALL CROS4(RAI,R2I,RT)
CALL CROSACRT,RII,VITD
CALL EQUAS (RI,VTTI)
CALL CROS4(RI,TI,VITD)
IFCIIX.EQ. 1 JCALL NEWFRN
RETURN

END
SUBROUTINE EQUAP(S, SS)
DIMENSION S(1,4),8s(1,4)
DO 18 I=1,4
SCL =SS, D
8 CONTINUE
RETURN
END
SUBROUTINE PORT QXMIN, XMAX, YMIN, YMAX, ZMIN, ZMAX)
COMMON/YPORT/A,B,C.D,EF
COMMON/NOM/J/SYSCHA/TCHA/PORTM/ STMAT
DIMENSION STMAT(4,4), TMAT(4,4), SMAT(4, 4)

.« OO0

THIS SUBROUTINE PLACES THE VIEWPORT PARAMETERS IN A COMMON
AREA CALLED YPORT AND CAUSES A CALL TO NEWFRM IF IMMEDIACY



331

o w
7
2

TX=
TY=YMIN
TZ=IMIN
CALL SCALE(SX,SY,SZ,SMAT)
CALL TRANSCTX, TV, TZ,THAT)
CALL CROSACSMAT, THAT, STMAT)
IF(J.GT.BICALL NEWFRM
RETURN
END
SUBROUTINE STYLE(ID
COMMON /LSTYLE/Y
C » THIS SUBROUNINE PLACES THE STYLE PARAMETER (AN INTEGER .GE. 19
c IN A COMMON AREA CALLED LSTYLE
Jol
RETURN
END
SUBROUTINE INSTNTC(DD
COMMON/NOM/J
C = THIS SUBROUTINE PLACES THE IMMEDIACY VALUE 8=0FF; 1=ON IN A
c COMMON AREA CALLED NOW.
I
RETURN
(3]
SUBROUTINE OPEN (DD
COMNON/SOPEN/J/SEGMNT/SEGSTS/LINNUN/L/UT/XK
SOPEN. . . INTEGER VALUE OF OPEN SEGMENT
SEGNNT. .A TEN ELEMENT INTEGER ARRAY INDICATING VISIBILITY STATUS
OF EACH SEGMENT
LINNUNM. . AN INTEGER SHOWING NEXT LINE TO BE FILLED
s THIS SUBROUTINE OPENS A SEGHMENT AND STORES THE INTEGER SEGMENT
NUMBER (INTEGER 1 TO 10) IN A COMMON AREA CALLED OPEN
IT ALSO RESTORES THE LINE NUMBER COUNTER TO THE FIRST LINE (1)
IE. LINNUM =1; AND CLOSES ANY SEGMENT LEFT OPEN
IT THEN UPDATES THE SEGMNT COMMON AREA T0 TURN THE VISIBILITY
OF PRESENT SEGMENT ON (B=EMPTY. |=8FF; 2=0ND
DIMENSION SEGSTS(18)
INTEGER SEGSTS
KX=]
IFCJ.LT.1)60 TO S8

OO0 O00000
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CALL CLOSE
JI
SEGSTS (I)=2
RETURN
S8 CONTINUE
N
L=1
SEBSTS(I)=2
RETURN
0
SUBROUTINE VISBLE (I,J)
» THIS SUBROUTINE SETS THE VISIBILITY STATUS OF SEGMENTS BY CHANGING
THE ARRAY SE6STS FOUND IN THE SEGMNT COMMON ARCA
IF A FILLED SEGMENT IS TURNED ON VHICH WAS PREVIOUSLY
WAS OFF A CALL IS MADE TO NEWSEG...IF IMMEDIACIACY IS ON
IF A SEGMENT IS TURNED OFF AND IMMEDIACY IS ON
A CALL IS MADE TO NEWFRM
COMMON/SEGMNT/SEGSTS/NOV/LL
DIMENSION SESSTS (18)
INTEGER SESSTS
JK=SEGSTS(I)
SEGSTS(I)=J
IF(L.£0.8560 10 S8
TFCX.EQ. 1. AND.J.EQ. 2OCALL NEWSEGCT)
TFCX.EQ.2. AND J.EQ. {JCALL NEWFR
Se CONTINUE
RETURN

N
SUBROUTINE LINE(RPI,RP2)
COMMON/L STYLE/L/NOM/J/LINMUM/K / SOPEN/OP /P AREA/RPOINT
* COMMON/WORLD /WTRANS/F ORCE/TFORC
ClﬂﬂSSlBRCIﬂD!EPLACESPOD‘TSRPIM‘DMINAWAREA
CALLED PAREA WHICH WILL HOLD 588 VECTORS (lee8 POINTS)
IT ALSO PLACES IN THIS COMMON AREA THE INTEGER VALUES
CFTPELMS'WLETDBEUSEDFG?THISVECTCRNTFEM
GASPECIALUSH%DEFD*EDHUQLDTRANSFWTOBEAPH_IEDTD
THIS VECTOR (#!-18
DIMENSION RPOINT (1089,4),RPICI,3),RP2(1,3)
INTEGER 0P, WTRANS
IF CIFORC .EQ. {)CALL FORCFT(RP1,RP2)
RPQINTCX, 1D=RPI(1, DD
RPOINTCK,2>=RP1(1,2)
RPOINTCK,3)=RP1(1, 9
RPOINT(K, 4)=L
RPOINT{K+(, 1)=RP2(1, 1D
RPOINT(K+1,2)=RP2(1,D
RPOINT(K+1, 3)=RP2(1,3)
 RPOINT(K+{, 4)=NTRANS
K=K+2
TF(K+2.67_1880)CALL OPENCOP+1)

OO0 D

OO0
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IF(J.EQ.1)CALL NEWLIN
RETURN
D
SUBROUTIME CLOSE
COMMON /SEGMNT/SECSTS/LINNUM/LINE/SOPEN/TH/PAREA/RPOINT
DIMENSION SEGSTS(18),RPQINT(1888,4),RPI(1,4)
INTEGER PP, SEGSTS
JF(IH.£0. @ORETURN
IF (LINE.GT.1)60 T0 S8
SEGSTS(IH)=8
=8
RETURN
S8 CONTINUE
PPaIH+9
IFCPP_EQ.8ORETURN
OPEN GUNIT=PP,DEVICE=/DSX')
DO 180 I=1,LINE-2,2
IB=RPOINT(I, 4)
IC=RPQINT(I+1,4)
WRITE (PP, 28)RPOINT(T, 1), RPOINT(I, 2),RPOINT(I,3),IB
Nal+d
WRITE PP, Z0IRPOINTIN, 1), RPOINT{N, 2),RPOINT(N, 3),IC
188 CONTINUE
IH=8
LINE={
2B FORMAT (6,5,6,1)
IF(PP.EQ. BORETURN
CLOSE (UNIT=PP,DEVICE=/DSK’)
RETURN
END
SUBROUTIMNE RITLEF OF>
C » THIS SUBROUTINE BUILDS THE VORLD COCRDINATE SYSTEM CONVERSION
c MATRIX FOR CONVERSION BETWEEN RIGMT TO LEFT MAND COORDINATE
o SYSTEMS OR YISE VERSA
DIMENSION XP(4,4)
CALL IDENTYOP)
XP(3,3)=-1.
RETURN
N
SUBROUTINE WTRANB (I,WT)
COMMON /MRL TRANMATRX/SYSCHA/ICHA
C » THIS SUBROUTINE PLACES THE WORLD TRANSFORM VT IN THE
c (IDTH POSITION IN THE MORLD TRANSFORM COMMON AREA
DIMENSION WT<4,4),WMATRX(!1D,4,4)
TCHA=!
PO 58 J=1,4
DO 48 L=1,4
WATRX (T,dJ,L)=NTC¢Jd,L)
CONTINUE
CONTINGE

88
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RETURN

N

SUBROUTINE WTRANR (I,WT)
COMMON/WRL TRA/WMATRX

DIMENSION WMATRX(10,4,4),WT(4, 4)

C » THIS SUBROUTINE READS THE WRLTRA COMMON AREA AND EQUATES

C

K&

€
¢
c

COOOO0OOO0O®S OO0 000

OO0 0O

» THIS SUBROUTINE SETS THE PRESENT WORLD TRANSF

THE MATRIX T 10 THE C(I)TH ENTRY IN THIS COMMON AREA
DO 58 J=1,4
DO 48 L=1,4
VT, L)=WMATRX(T, J, L)
CONTINUE
CONTIMUE
RETURN
avo
SUBROUTINE SETHOR (1)
COMMON/ORLD/J
ORM WHICH IS TO
BE IN EFFECT.. AN INTEGER 1-10 STORED IN THE COMMON AREA
WORLD
i
RETURN

(3, )
SUBROUTINE VRLOVR <D
COMMON /TGNOR/J/NON/L

» THIS SUBROUTINE WILL SET A WORLD TRANSFORM OVER RIDE WHICH VILL

CAUSE THE CI)TH WORLD COORDINATE SYSTEM TRANSFORMATION
MATRIX TO BE APPLIED TO EACH VECTOR REGARDLESS OF THE
MORLD TRANSFORM MATRIX MHICH MAS IN EFFECT AT THE TIME

THE VECTOR MAS ENTERED THROUGH LINE....IF SET 70 8 THE
SYSTEM VILL USE THE ORIGIONAL TRANSFORM...IF SET T0 AN
INTEGER (-8, THE C1-18)TH WORLD TRANSFORM WILL BF APPLIED
THIS WILL ALLOV THE PROSRAMMER TO ENTER ONE SET OF DATA

IN THE SEGMENTS AND THEN SHOMN FOR INSTANCE THE EARTH REVOLVING
ABGUT THE SUN ECT. USER DEFINED WCS TRANSFORMS ARE ENTERED
THROUGH SUBROUTINE VTRANB (I, WT) WHERE I IS AN INTEGER 1-10
IF IMMEDIACY IS ON A CALL NILL BE MADE TO NEWFRM
TF(L.EQ.1)CALL NEWFRHM

I

RETURN

END

SUBROUTINE STLOVR <I)

COMMON /IGNOR2/J/NOW/L

» THIS SUBROUTINE SETS THE STYLE OVER RIDE WHICH VILL

CAUSE EACH YECTOR TO BE DRAWN WITH THE STYLE NUMBER

GIVEN AS ARSUMENT (I) REGARDLESS OF THE STYLE IN EFFECT
AT THE TIME THE VECTOR WAS ENTERED THROUGH SUBROUTINE LINE
IF (1) =8 THE ORTSIONAL STYLE APPLIES, IF AN INTEGER GE 10
THE STYLE (J) MILL BE USED FOR ALL SEEGMENTS.. IF
IMMEDIACY IS ON A CALL IS PLACED TO NEVFRM

I
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IF (L.EQ.1)CALL NEVFRM

RETURN

END

SUBROUTINE NEWLIN
COMMON/VLENTH/YL/CLPER/ICLIP/SPECTL/SPECT /TSTOUT/TEST
COMMON /READ/LSTWT/LINNUM/NUMBER/PAREA/X/TGNOR/TGN 1 /TGNOR2/T 62
COMMON /NEMLN/UT /WINVEU/VINVEU/VEWPLD/DIST/SYSCHA/ ICHA
DIMENSION X(1888, 4),XIC1,4),WT(4,4), XP1C1,4), XP2C1,4)
DIMENSION TP1(1,4),TP2(1, 4),VINVEU(4, 4)

INTEGER TRANNO, TEST, SPECT

IFCICHA EQ. ()CALL SYSMAT

LNUM=NLMBER-2

DO 19 I=1,4

I, DaXGNN, I

LN=LNUM+ |

XP2(t, I)=X(LN, ID

CONTINUE

ISTYLE=XPI(1,4)

XP1C1, 4)=1.

IFCIGN2 .67 8)ISTYLE=]GN2

ISTYLE IS THE LINE STYLE 7O BE USED

TRANNO=XP2(1,4)

P20, 4)=1,

IFCIEN! .6T.8)TRANNO=IGN1

TRARNO IS THE MUMBER OF THE USER DEFINED WORLD TRANSFORM
MATRIX 10 BE USED

TF(LSTWT.EQ. TRANNOISO TO 58

CALL REDTRACTRANNOAT)

LSTUT=TRANNO

CONTINUE

IF (ISTYLE.EQ.8.0R.ISTYLE.LT. 0)60 TO 108
STYLE=ISTYLE

ISTYLE=R

CALL EQUAPCTPI,XPI)

CALL EQUAPCTPZ,XP2)

DX{=TP2C1, 1)-TP1C1, 1)

DY{=TP2(1,2)-TPI1(1,2)

DZl=TP2(1,3)~TPI(1,9)

VaSORTCDX | n0240Y{ 8024071 382)

NM=INTCV/VL)=STYLE/S

NUM=(NIN/2)82+ ]

RNUM=NM

DX1=DX| /RN

DY =DY1/RNUM

DZi=0Z1 /R8N

DO 208 J=0,MM-1,2

N- 8

XPICE, 1)=TPEC, 1 )ednDXI

XPL(),2)=TPI(1,2)+JeDY1

Py, 3)aTPIC], 3)~JaDT]
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201, 13=TPIC, 1 De520DXi

P2(1,2=TPi1, Dnd2edY]

P2(1,33=1Pi01, S3ied22011

CONTRRE

IFCTEST.ED. §3CALL WTOPL, XP2, 1)

Cail CROSIQPI, W, XD

CALL ERWPOPR!, XD

WL RESiCPe T, XD

CALL EQuPOF2, XD

TFOTEST Q. § CALL UTORPL, XP2,2)

IFCSPECT 20,1380 70 &

&=, /DISTEPIN, $35)sDIST
B=C1./(0IST+XP2(1, 33))5DIST

WP 1=, 100h

i1, 2)=XP1(1,2)mh

P2(!, 1 =ipedi, 1008

P, D=xpe(! , 25

CONTZXUE

TFCTEST.EC. 10CAL QUTOPL,XP2,3)

T (CUTP.EG. 1560 10 404

Gl CLIPDOPE, XP2,IY2

CONTINGE

IFCTEST.ER. : 2CALL QUTCPI, XP2,4)

I (3Y.EQ.Q3RETLRN

Call CROSTOXP{, VINVED, XD

CALL ERAPOPI, XD

CALL CRGSIOP2, WONVEE, XD)

CALL EQUAPOF2, X

TFGIEST.EQ. 1)CALL QUTOPI, XP2,IY)

CALL PLOT OP1, P2, IETLD)

CONTINUZ

RETURH

0o

SUBRIVTDE SYSHAT

DR NN/ YEHAT /Y7 /SYSTEM/TRANS/SYSCHA/TU/W INYER TNV
COMNCU/PORTH/TPORT/AINDGH/ TWIND/COORD/ CORD I
COMMRUHARD /AL, A2, A3, A4/THDO/BI, B2, B3,B4, 85, 35
DIMENSION A1(§,43,42(1,4),44{!,4)

DIMESTON YTT4, 43, TRANS(18,4,4),T(4, 4),T2(4, 42, TPGRT{4, 4)
DIKENSION HINVIU(4,4), TWIKD(4, 4), CORDIN(4, 42
Call SETYEH(ALA2,43,A4)

Call YDOW®!,E2,53,84,55,59)

80 18 3=1,i8 -

LC=1

CALL WIRARGC,T)

TALL CROS4(TIRDIN,T,T2)

Tl EQUASCT,T2)

CaLt CRCSACT,YTY,72)

DG 38 Ilo), 4

00 23 X=i,4
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TRANS(I,IL, IX)=T2( 11, IK)
CONTINUE

CONTINUGE

CONTINUE

IJ-8

CALL CROS4{TVIND, TPORT, WINVEW)
RETURN

END

SUBROUTINE REDTRACIVT)
COMMOR/ SYSTEM/TRANS

DIMENSION TRANS(18,4,4) ,WT(4,4)
THIS SUBROUTINE READS THE (IDTH VORLD TRANSFORM
FROM THE COMMON AREA SYSTEM AND SETS WT EQuAL TO IT
DO 19 I1.=!,4

DO 28 IX=!{,4

WTCL, IO=TRANST, 1L, IK)
CONTINUE

CONTINUE

RETURN

N

SUBROUTINE NEWSEG(I)

COMMON /SOPEN/QP/LINNUM/L/PAREA/X/SEGMNT /SEGSTS/NEW/IL, IX
DIMENSION X(1088,4),SECSTS(18)
INTEGER QP, SEGSTS

IF (SEGSTS(I).NE. RETURN
IX=0P

-1

Ir(0P.£0.1>60 10 188

CALL CLOSE

CALL SREXD (I)

CONTINUE

I

DO 5@ L=3,L,2

CALL NEMLIN

CONTINUE

L=IJ

IFCIX. EG. BORETURN

IFCIL NE.DOCALL QLOSE

IF(IL .NE.TK)CALL SREADCIX)
RETURN

2,

SUBROUTINE SREAD (1)

COMMON/ SOPEN/OP /L INNUM/L/PAREA/X
DIMENSION X(1089,4)

INTEGER PP

oP=1

PP=0P+8

IF (PP EQ.BORETURN

CPENCUNIT=PP, DEVICE=/DSK’ )

DO 19 II=i|, (918
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READCPP, 25, END=26)X(IT, 1), X(11,2),X(I1,3), IL.IM
XCII,4)=1LIN

LINE=IT

CONTINUE

FORMAT(G,5,6,6)

CONTINUE

L=LINE+]

IF(PP.EQ.BIRETURN

CLOSE(UNTT=PP, DEVICE='DSK/)
RETURN

3, 1

SUBROUTINE NEWFRM
COMMON/SYSCHA/ TCHA/SESHNT /SEBSTS/ SOPEN/OF /SAVE/TS
COMHON/ AXON/ION

DIMENSION SEGSTS(10)

INTEGER SEGSTS

IS=0p

IFCION_EQ. | JCALL AXIS

CALL ERASE

CALL CLOSE

IF (ICHA.NE B)CALL SYSMAT

DO 1@ Is{, 18

pANN) ¢

IFCSEBSTS(IGAD NE.2)60 TO S

CALL NEMSEG(ILWS)

CONTINUE

CONTINUE

CALL SREADCIS)

RETURN

N

SUBROUTINE INIT
COMMON/FIT/XMX, YO, 2M, 00N, YMN, DN
COMMON /SYSCHA/ICHA

DIMENSION YRP(1,4),VPNC1, 4, VIN(I, 4, X(4,4)
»=-1£38

YMX=-1E30

20(=-1E30

XMN=1E32

YMN=1E38

=1E30

ICHA=I

THIS SUBROUTINE INITIALIZES THIS THREE DDMEMTIONAL
GRAPHICS SYSTEN

CALL INITTC38)

CALL TERM (9,4898)

CALL SWINDO (D, 4896,8,2731)

CALL DNINDO (8.,1.2,8.,1.2)

YRP(1, 1)=8.

YRP(!,2)8.

YRP(1,3)=(8.
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YRP(1, £)=!.

VPN, 108,

VPNCL 2)=8.

VONC1, 3)=-5,

YPR(E, 4)=1,

DIST=i€.

YUY(!, 1)=8.

WV(I,2)ai,

VUv(i,3)-8.

VWY1, 4)=1 .

CALL SETVEN(VRP,VPN,DIST,YUv)
CALL VINDOW(-1. 1. ,-1.,1. -1,
CALL PORT(B.,!.,0.,1.,8.,1))
CALL SETWOR{1)

CALL RIGHT

CALL IDENTYOO

DO 5¢ I=1,i8

Iol=I

CALL WTRANB (TJWJ, X0
CONTINUE

CALL INSTNT(8)

CALL STYLE (®)

CALL WRLOVR (2)

CALL STLOVR (@)

CALL OPEN (DD

RETURN

END

SUBROUTINE QUT4(D

llo)

C » THIS SUBROUTINE QUTPUTS A 4X4 MATRIX TO THE SCREEN

DIMENSION Z(4,4)

DO 18 I=1,4

WRITE(S, 2002¢T, 13,2, 2, U, D, UL, D
CONTINUE

FORMAT(S,6,6,6)

RETURN

(3, 1)

SUBROUTINE PLOTORP1, XP2,ISTYLE)
DIMENSION XP1(1,4),XP2(1, 4
FOPICE, 1.6 1.0PICE, D=1,
TFOPIU,22.6T.1.PI, Dat.
FOP(1, 13.6T.1.0XP2(1, 1)=1.
IFOP2ZC1, 2> .6T.1.50P2¢1, D=1 .
IFOPICH, 12.LT.8XPICL, 1)=8.
IFOPIC, 22 LT.8OXPI(, D=0,
IFOP200, 1. LT.8.0XP(1, 1 )-8,
TFOP2(1,13.17.8.3XP2(1, 1)=8.
IFOP2(1,2>.L7.8.0XP2(1,2+0

TFOPIEY. 15.EQXP2C1, 1. AKD XPICT, 2350, 1820° 233

TFGSTLL.LT.QCALL PLOOSHO®R! , XP2, ISTYLES
IFCISTYLE.LT.BORETURN

RETURR
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CALL MOVEAOPICI,13,XP1(1,2))
CALL DRAMAQXP2(1,1),XP2(1,2))
CALL DRAMACPICI, 1), XPIC1,2))
RETURN

BD -

SUBROUTINE SYSTAT

C » THIS SUBROUTINE REPORTS THE SYSTEM STATUS

"8 A 8 A 2 & 8 A4 8 &*s H 8 W OB

COMMON/VPORT/A,B,C.D,EF

COMMON/NOM/J/SYSCHA/TCHA/PORTN/PORTMT

COMMON/MINDO/FD, BO, UMIN, UMAX, VMIN, VMAX/MINDOM/WINDHT
COMMON/HARD/YRP, VPN, VPD, VUV /VENMAT /VTT/LINNUN/LINE/SEGHNT/SEBSTS
COMMON/ SOPEN/THOPEN/PAREA/TPOINT/LSTYLE/LSTYLE

COMMON/TENOR2/1STY

DIMENSION WINDNT(4, 4>, PORTHT(4,4), VRPC1, 4, VPNCI, 43, YUV({, 4)
DIMENSION VTT(4,4),SEESTS(10), TPOINT(1888,4)

DIMENSION WS(4,4), CORDINC4, 4)

INTEGER MLDOVR, SEGSTS

WRITE(S, 18)

FORMAT(’ VINDO PARAMETERS: /)
WRTTE(S, 28)FD

FORMATC/ FRONT DISTANCE= ‘,6)
WRITE(S, 25)8D

FORMATC’ BACK DISTANCE= /,6)
WRTTE(CS, 30)UMIN

FORMATC WIN= *,6)
WRITECS, 35OUMAX

FORMATC’ = *,6)
VRITE(S, 40)VMIN

FORMATC YHIN= /,6)
VRITE(S, 45)VMAX

FORMATC VHAX= 7, 6)
WRITE(S,58)

FORMATC’ VIEWPORT PARAMETERS: )
MRITE(S, 5504

FORMATC/ XMIN= /,6)
WRITE(S,68)8

FORMATC = *,6)
WRITE(S, 65)¢

FORMAT(/ ™I 7,6)
WRITE(S, 78D

FORMATC? ™= ‘,6
WRITE(CS, T5)E

FORMATC’ N 1,6)
\RITE(S, 88F

FORMAT( U= *,6)
\RITE(S, 85)

FORMATC SETVIEK PARAMETERS: /)
WRITE(S, 9VRP

FORMAT(’ VIEW REFERENCE POINT= ‘,6)
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128
138

142

342

WRITELS, SSIVPN

FORRATLY VIEN PLANT NORMAL VECTOR= 7,8
WRITECS, {8R)VPD

FORMATC” VIEW PLAND DISTANCE= / €3

WRITE(S, {eSIvLY

FORMATC/ VIEW P VECTOR= ’,8)

WRITE(S, 168)

FORRATS? VTT RATRIX 4X4:72

CALL GUT4CVTT)

YRITE (S, 188)

FORMAT(’ WINDOM MATRIX)

CALL OUT4QUINDHT)

MRITE(S,110)

FORMAT(/ VIEWORT MATRIX)

CALL OUT4(PORTHT)

WRITE(S, 1250

FORMATC’ DREDIACY INDITATOR 8=0OFF, [=QN &)
WRITE(S, 136)

FORFAT(’ SEGMENT STATUS 2=0N, 1=0FF , B=0PTY’)

D0 143 K=1, 18

WRITE(S, 145)K, SEBSTS(O

COKTIRE

FORMAT(G,8)

WRITE(S, 1S6ILINE

FoRMAT(/ NEXT LINE T0 BE FLLLED= ‘,8)

WRITE(S, 155)IMOPEN

FORMATC/ ~ PRESENTLY OPEN SEGMENT INDICATOR @=ALL OFF ‘,6)
WRITE(S, [68)ISTY

FORMAT(/ STYLE OVER RIDE NFBER «OFF *,5)

WRITE(S, I6SIMLDOVR

FORKAT(/ VORLD FATRIX OVER RIDE INDICATOR 8=OFF’,G)
YRITE(S, i7€)ICHA

FORMAT{? YORLD MATRIX UPDATE INDICATOR B=0K, |=UPDATE ’,&)
WRITECS, 1 75)INVLD

FORMAT(! WORLD TRANSFORN INDICATOR (INPUT) “,6)
WRITE(S, {BBILSTYLE

FORMAT(’ LINE STYLE INDICATOR C(INPLT) /.6
F(CORDIN(3,3).L7.8)60 TO 208

WRITE (5,180)

FORMNAT(Y SYSTEM NOW ASSUMING LEFT MANDED CS INPUTY)
6C 70 218

CONTINGE

WRITE(S, 285)

FORMAT(’ SYSTEM NOW ASSUMING RIGHT HANDED €S INPUT')
CONTINGE

WRITE (5,215

FORMAT (“ PRESENT STATUS OF LEFT 70 RISHT MAT’)

CALL OUT4(CORDIN)

WRITE ¢5,220)

FORMAT(/ USER DEFINED WORLD TRANSFORMS')
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DO 239 I=|,!@

K=I

CALL REDUSE (X,VWS)

WRITE (5,381

FORMAT(6)

CALL OUT4(US)

CONTDME

WRITE(S,368)

FORMAT(’ COMPLETE SYSTEM TRANSFORMS')
DO 399 I=|,18

WRITE(S,370)1

FORMAT(6)

K=I

CALL REDTRA(K, ¥S)

CALL QUT4(NS)

CONTINUE

WRITE(S, 268)

FORMAT(’ LIST OF VECTORS ENTERED IN NOW OPEN SEGMENT)
WRITE (5,265)

FORMAT (/ LINE NO. X! Y1 7§ LINE STYLE")
WRITE (5,218)

FORMAT (* LINE NO. X2 Y2 22 WORLD TRANSFORM NUMBER')
DO 308 I=|,LINE-!

WRITE(S, 291, TPOINT(T, 1), TPAINT(T, 2), TPOINT(I, 3), TPOINT(I, 4)
FORMAT(I4,6,6,6,6)

CONTINUE

RETURN

D

SUBROUTINE RIGHT

COMMON/ SYSCHA/ICHA/COORD/CORDIN
DIMENSION CORDINC4,4)

ICHA=!

CALL RITLEF(CORDIND

RETURN

2, 1

SUBROUTINE LEFT

COMMON /SYSCHA/TCHA/COORD/CORDIN
DIMENSION CORDIN(4,4)

ICHA=|

CALL IDENTY(CORDIND

RETURN

END

SUBROUTINE REDUSE (I, WT)
COMMON/URL TRA/X

DIMENSION X(10,4,4>,W1¢4,4

00 19 K=1,4

DO 2B J=1,4

VTCK, J=X(1 K, J)

CONTINUE

CONTINUE



19

8y

Lor I o ]

343

COMMON/VRLTRA/X

DIMENSION X(10,4,4),W1¢4,4)
DO 18 K=1,4

DO 28 J=1,4

VT, D=X(1,K, J)

CONTINUE

CONTINUE

RETURN

END

SUBROUTINE SETHLP

DIMENSION SP(i,4),TPC1, 43, VRP(1, 40, VPNC!, 4), VUV((,4)
WRITECS, 18)

FORMAT(/ WHERE IS YOUR EYE (X,Y,D?")

READ(S, 28)VRP(1, 1), VRP(1,2),VRP(!,3)

YRP(1, 4)=1.

WRITE(S, 38)

FORMAT(6,6,6)

FORMAT(’ MOVING ALONS YOUR LINE OF SIGHT WHAT IS THE

1 POINT AT WHICH YOU INTERSECT THE SCREEN OF PROJECTIONCX.Y,Z))

READ(S,28)SP(1,1),8P(,2),5P(1,3)

WRITE(S, 48)

FORMAT(’ STANDING ON POINT JUST ENTERED WHAT IS
1 A POINT YOU WISH 7O BE DIRRECTLY OVER YOUR HEAD?/)
READCS, 200TPC1, 1), TPC1,23, TPCL, )

YPNCE, 1)=SP(1,1)-VRP(!, 1}
YPN(1,2)=SP(1,2)-VRP(!,2)

YPNCL, 3)3=5P(1, 3)-VRP(1,3)

YPD=SQRTCVPNC|, 1 )82+ VPN( 1, 2) 824 VYPN(1,3)e2)
VPN(!, d)=] .

VUYL, 1)=TRPAU, 1)-SP(L, 1)

VUV(1, 2)=TP(1,2)-SP(1,2)

VUYL, 3)=TP(1,3)-5P(1,9)

YUY(L, =1

CALL INIT

CALL SETVEM (VRP,VPN, YPD, VUY)

CALL SYSMAT

RETURN

o

SUBROUTINE PROSPT(I)

COMMON/SPECTL/J

J=I

RETURN

THIS SUBROUTINE TURNS THE PROSPECTIVE ONC@),OFF(ID
END

SUBROUTINE TEST(DD

COMMON/TSTOUT/ Y

s=I

RETURN

THIS SUBROUTINE CAUSES VECTOR STAGES IN NEWLIN 70 BE OUTPUT
I1=0N. . B=CfF



34k

END
SUBROUTINE CLIPON (1)
COMMON/CLPER/ICLIP

C THIS SUBROUTINE TURNS ON THE CLIPPER (I=8) OR OFF(I=1)

N

184

J=1

RETURN

£ND

SUBROUTINE ROTAROCRX,RY,RZ,X,Y,7,HAT)
DIMENSION MAT(4,4),X1(4,4),VROTX(4,4), VROTY(4, 43, VROTZ(4,4)
DIMENSION TEMP(4,4)

THIS SUBROUTINE VILL GENERATE A ROTATION MATRIX FOR ROTATION
ABOUT A POINT X,Y,Z .. ROTATION ORDER X,Y,Z AXIS 1,2,3
CALL ROTX(RX,VROTX)

CALL ROTY(RY,YROTY)

CALL ROTZ(RZ,VROTL)

CALL TRANSC~1sX,-|wY,~1sZ,X1)

CALL CROSA4(X!,YROTX,TEMP)

CALL CROS4(TEMP,VRQTY,X1)

CALL CROS4CX!,VROTZ, TEMP)

CALL TRANSCX,Y,Z,X1)

CALL CROS4(TEMP, X! ,MAT)

RETURN

END

SUBROUTINE PLODSHCXPI, XP2, ISTYLE)
DIMENSION XP1(1,4),XP2(1,4)
NSTYLE=-#ISTYLE+|8D

VECLEN=SQRT ((XP2C1, 1)-XP1 (1, 12)##2+(XP2(1,2)-XP1(1,2))#s2)
NUKVEC=(VECLEN/4. sNSTYLE)
NUMYEC=NUMVEC/2

NUMVEC=NUMVEC#2+1

DX=QFP2Ct, 13-XP1CI, 12)/NSHVEC
DY=CXP2¢1, 23-XP1¢1,2))/NUMVEC

DO 188 I=1,NUMVEC,2

sI-1

Xi=XP1(1, 1)+JnDX

Y1=XP1(1,2)+JsDY

X2=XP1(1, 1 )+]1#DX

Y2=XP1(1,2)+1#DY

CALL MOVEACX], Y1)

CALL DRAWA(X2,Y2)

CALL DRAWACXT, YD)

CONTINUE

RETURN

END

SUBROUTINE FORCFT(RP1,RP2)

COMMON/F IT./XMX, YMX, MU XIN, YMN, 2N
DIMENSION RPI(1,3),RP2(1,3)
IF(RPICT, 1D .GT XOXRX=RPICL, )
IFCRP2(1, 1D BT . RCOXRN=RP2(1, 1)
TFCRPICT, 1D LT XRMOXN=RP1 (1, 1)
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IFRP2CE, 1) LT QNDXMN=RP2(1, 1)
TFCRPICE, 2) . 6T O VMK=RPI (|, 2)
IFCRP2(1,2) .GT MO YMX=RP2( 1, 2)
IFCRPICH, 2) LT YROYMN=RPI (1, 2)
TFERP2C1,2) LT YO YMN-RP2( 1, 2)
TFCRPICH, 3).6T. DOOTHRPI (1, 9)
TFCRP2(C1,3). 6T DO DU=RP2(1, 3)
IFCRPICI, 3).LT. MO DIN-RPIC1, 3)
TF(RP2(1,3).LT. O DN=RP2(1, 3)
RETURN

B

SUBROUTINE NAKFIT(I)
COMMON/FORCE/TFORC

IFORC=]

RETURN

N

SUBROUTINE AXIS

COMMON/F IT/7XMX, YMX, 24X, XN, YMN, ZMN/FORCE/ TFORC/AXON/ION
DIMENSION X1¢1,3),X2(1.3)

CALL MAKFTT(1)

TFCION EQ.1)GD TO 188

TON=!

RETURN

CONTINUE

DX=XMX-XMN

DY=YMX-YMN

DZ2ZMX-IMN

DXLOG=ALOG | B(DX)
DYLOG=ALOG18(DY)
DZL0G=ALOGIB(DZ)
RX=EXPCINTCDXLOG)-1.)
RY=EXPCINTCOYLOG)-1.)
RZ=EXPCINTCDZLOG)-1.)

DO 280 I=|,288
XTEST=XTEST-RX
TFCXTEST.LT.)MNOGO 70 28l
CONTINUE

CONTINUE

DG 258 I=1,208
YTEST=YTEST-RY
IFCYTEST.LT.YMN)GO TO 251
CONTINUE

CONTINUE

DO 30@ I=|,289
ZTEST=ZTEST-RZ
IFCYTEST.LT.ZMNIGO TO 38|
CONTINUE

CONTINUE

XDIST=RX*(.5)

YDIST=RY=(.5)
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IDIST=R7%(.5)

DO 409 J-0, 108

XNOU=XTEST+I#RX

YNCU=YTEST+IsRY

INOW=ZTEST+IsRZ

X101, [)=XNOW

X1(1,2)=0.

X1¢1,3»=~2DIST

X2C1, 1 )=)XNOV

X2(1,2)=0.

X2¢1,3)=IST

CALL LINE(X!, X2)

X1 (1, 2=-YDIST

XiCl1,3>=0.

X2(1,2>=YDIST

X2(i,3>=0.

CALL LINE(X!,X2)

Xi1, 1>=-XDIST

XI1CH, 20=YNOW

Xi(1,3>-8.

X2(1,1)=XDIsT

X2(1,2>=YNOW

X2(i,3>=8.

CALL LINE(Xt,X2)

Xict,1)=8.

X1Q1,3)=-IDIsT

X2(1,1>=8.

X201,3>=DIsT

CALL LINECX],X2)

X1, 1)=8.

X1¢1,2)=-YDIST

Xt (1,3)=INON

X2(1,1)=8.

X2(1,2>=YDIST

X2(1,3>=INOW

CALL LINECX!,X2)

X1(1,1)=-XDIST

X1(1,2)=8.

X2(1, D=XDIST

X2(1,2=0.

CALL LINE(XI,X2)
460 CONTINUE

RETURN

END

SUBROUTINE WINDOW (A,B,C,D,E,F)
C » THIS SUBROUTINE PLACES WINDOW PARAMETERS INTD COMMON BLOCK

COMMON/WINDO/FD , BD, UMIN, UMAX, VMIN, YMAX /NOW/LII/WINDGH/WNAT

COMMON /VLENTH/VL/SYSCHA/ICHA

DIMENSION WMAT(4,4),SMAT(4,4),TMAT(4,4)

ICHA=1
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FD=A

BD=B

UMIN=C

WMAX=D

VMIN=E

WMAX=F

TX=—1 . wUMIN

T WMIN

Ti=-] »fD

SX=1 . /CUMAX-UMIN)

SYa|  /(VHAX-VHIN)

. §2=1./(BD-FD)
YL=SORT(SXwn2+SY»nZ+5nn2)
CALL TRANSCTX,TY,TZ,TMAT)
CALL SCALE(CSX,SY,SZ,SHAT)
CALL CROS4 (TMAT,SMAT,UMAT)
IFCITI EQ. })CALL NEWFRM
RETURN

END

SUBROUTINE OUT (V!,v2,ID
DIMENSION VI(!,4),v2(1,4)
WRITE (5,281

WRITE (5,28)V]

WRITE (S,28)

WRITE (5,28)V2

WRITE (5,286)

WRITE (5,28)

FORMAT (®&)

RETURN

END

SUBROUTINE EQUATE CAl1,BIID

€ » AI1CY1, 4> IS SET EQUAL TO B11CL, 4

DIMENSION AlIC1,4),BlIC), 4

DO 28 I=1,4

AL, IXBi (1, D)

CONTINUE

RETURN

END

SUBROUTINE CLIP3D (Pi,P2,N)
COMMON/MINDO/F D, BD, UMIN, UMAX, YMIN, YMAX
DIMENSION PICI,4),P2(1,4),PINCI, 4),P2N(1, 4)
REAL PI,P2,PIN,P2N

C » THIS SUBROUTINE CLIPS A LINE SEGMENT BETWEEN P! AND P2 70 THC

THE DEFINED WINDOW YOLUME IN THE UVW SYSTEM

C » N=l FOR SEGMENY VISIBLE; N=B IF INVISIBLE

N=8

CALL EQUATE (PIN,P1)
CALL EQUATE (P2N,P2)
DW=P2(1,3)-P1(1,3
pX=P2(1,1)-P1C1, 1D
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pY=P2(1,2-P1(1,2)
IF(P1C1,3) LY. FD AND.P2(I, 3) LT.FDIRETURN
IFCPLC1,3).6T.BD. AND.P2(1,3) . 6T BDIRETURN
IF (DM.EQ.8)G0 TO 388
ROW=1./D\
N=|
ROWDX=RDWaDX
ROWDY=RDWaDY
IF (P1¢1,3>.6T.FD )60 10 S8
PINCI,3)=FD
PINCY, 1)=CCFD-P1C],3)I%RDNDX)«PI(CH, 1)
PINC!, 2)=CCFD-P1CI1,3))xRONDY)+P1(I, 2)
50 CONTINUE
IF (P2(1,3>.GT.FD)GD T0 1880
P2NC1,3=FD
P2NCL, 1)=(CFD-P1C1,3))ROMDXDI+PICL, 1)
P2NC1, 2)=CCFD-PIC1,3))nRDUDY)+P I (1, D)
188 CONTINUE
IFCPIC1,3).LT.BD)60 10 150
PIN(T,3)=BD
PINCI, 1)=C(BD-P1C1,3))sRONDX)+PICL, 1D
PINCT, 2)=((BD~P1(1,3))sRONDY)«PI(1,2)
158 CONTINUE
IFCP2(1,3).LT.BD)60 TO 208
P2¢1,3)=5D
P2NCT, 3)=8D
P2NC1, 1 )=C(BD~P1(1, 3D IuRDNDX)+P1CL, 1D
P2NC1, 2)=((BD-P1(1,3))=RDNDY)+P1(1,2)
CONTINUE
CONTINUE
CALL CLIP(PIN,PN,N)
IF (N.EQ.BORETURN
IFCABS(DY) LT 1.8E-18)60 TO 218
PINCI, 3)=CCCPINCI, 2)-P1 (1, 2))/DYInDW)+PI(1,3)
PRNCE, 3)=CCPNCL, 2)-P1C1, 2))/DY)DMI+P1 (1, 3D
. 6010 228
218 CONTINVE
IFCABS(DX).LT.1.9E-18)60 TO 228
PINCE,3)=CCCPINCE, 1)-P1CI, 12)/DX)nDM)+P1(1,3)
P2NCE, 3)=CCCPRNCT, 1-P1CL, 1D)/DX)DM)+PI(1,3)
228 CONTINUE
CALL EQUATE(PI,PIND
CALL EQUATE(PZ,P2N)
RETURN
ND

8E

SUBROUTINE CLIP (TP1,TP2,ND
C » THIS SUBROUTINE FINDS PORTION OF LINE VECTOR EXISTING
C » WITHIN DEFINED WINDOW
DIMENSION TP1(1,3),TP2(1, 3) TAC3, 4), TTESTC4),1P(€2,3),51(1,3),



349

1 8201,3)
COMMON/WINDO/FD, BD, XWINDL, XWINDH, YWINDL,, YUINDH
N=|

D0 5 I=1,3

TP, D=TPIC(L, 1D

PR, DD=TP2(1, 1D

CONTINVE

CONTINUE

DO 8 Is1,2

JACT, 1)=8

IFCIPCT, 1) .GT. XWINDH) IACT, §)=]

TACT,3)=8

IFCIP(I, 2) GT. YWINMDIA(I, 3)=I

TA(I,2)=0

IFCTPCT, 12 LT XWINDLYIACT, 2)=1

IA(T, 4)-0

IFCTP(I, 2) LT WINDL)IACT, )=}

8 CONTINUE

DO 18 I=1,4
A3, I)=0
IFCIACT,T) . EQ. 1. AND . TAC2, 1) .EQ. DIA(3, D=]

18 CONTINUE '
TTEST(2)=MAXB(IALL, 13, TAC1, 2), IACI, 30, TACH, 42D
JTEST()=MAXO(IA(2,1), IA(2, ), 1A(2,3), TAC2, 4))
TTESTC1)=MAX@(TTEST(2), ITEST(3))
TTESTC4)=MAXB(IA(3, 1), JA(3,23, IA(3,3), IA(3,4))
IF (ITEST(1).EQ.2)60 TO 38
N=8
IF CITEST(4).EQ.1)RETURN
N=!

ITEST(4)=8

» IF ITEST(2)=8 POINT TPI INSIDE

» IF JTEST(3>=8 POINT TP2 INSIDE

»

»

801

IF ITEST(13=8 ENTIRE VECTOR INSIDE WINDOW
IF ITESI(4)=1 ENTIRE VECTOR OUTSIDE WINDOM
G0 TO 48
CONTINUE
RETURN
CONTINUE
JF(ITEST(2) EQ.0.0R.ITEST(3) .£Q.8)G0 10 280
CALL EQUAL(S!,TP2)
CALL CQUALCS2,TP1D)
59 CONTINUE
C » THE FOLLOWING FIVE LINES WILL FIND A POINT INSIDE BY
C » TAKING MIDPOINTS PROGRESIVELY
CALL MIDPNT(TP!,S1)
CALL MIDPNT(TP2,52)
CALL INSIDE(SI,LI)
CALL INSIDE(S2,L2)
IFCLY EQ.1.AND.L2.EQ.1360 TO 5@
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TFCLY . EQ.0.AND.L2.EQ. 1DCALL EQUAL (L2,L1)
TFCLY.EQ.1.AND L2.€0.@)CALL EQUALCLT,L2)

¢ » NOW S IS A POINT INSIDE WINDOW AND ON LINE
IFCITEST(2) .EQ.1) CALL INTSECCTPI,S1)
IFCITEST(3) .EC.1) CALL INTSECCTP2,S1)

RETURN

200 CONTINUE
IFCITEST(2) .EQ.0)CALL INTSEC(TP2,TP1)

N=1
IFCITEST(3).EQ.B)CALL INTSECCTPI,TP2)
RETURN
END
SUBROUTINE INSIDE OP,NZZ)
DIMENSION XPCi,3)

C » THIS SUBROUTINE DETERMINES IF A PGINT IS INSIDE WINDOW
COMNON/VINDO/FD, BD, XWINDL, XWINDH, YWINDL, YWINDH
X=XP(l, 12
Y=XP(1,2)

Ial=0

TFCOX. BT XWINDHOTAL =1
JA2=0

IFCX.LT. XWINDL)IA2=1
1A3=0

IFCY 6T . YWINDHOIA3=|
IA4=2

IFCY LT.YWINDL)IA4=|
NZZ=MAXB(IA!,IA2, IA3,IA4)
RETURN

END

SUBROUTINE MIDPNT (ZP|,7P2)

C » THIS SUBROUTINE FINDS THE MIDPOINT OF LINE SEGMENT

C » ZP1 —IP2 AND RETURNS IT AS ZP2
DIMENSION ZP1¢1,3),7P2(1,3)

ZP2C1, 1D=(TPIC,1)+TP2(1,1D)/2
ZP2(t, 2)=(TP1(1,2)+7P2(1,20)/2
RETURN

END

SUBROUTINE INTSECCTPA, TPB)

C » THIS SUBROUTINE FINDS A POINT TPA SUCH THAT TPA—TPB

C » IS ENTIRELY INSIDE VINDOW DIMENSIONS...TPB MUST BE

C » INSIDE WINDOW
DIMENSION TPACH,3), TPBCY, 3), THIDLC1, 30, THIDHC1, 33, THIDCL,3)
CALL EQUAL(TMIDH,TPA)

CALL EQUALCTMID,TPB)
CALL EQUAL (TMIDL,TPB)
CALL MIDPNTCTMIDL,TMIDD
CALL INSIDE(TMID,N)

19 CONTINUE
IF(N.EQ.8)60 T0 28
CALL EQUALCTMIOH, THID)



351

$
CALL EQUAL(TMID, TMIDL)
CALL MIDPNT(TMIDH, TMID)
G010 38

22 CONTINUE

CALL EQUALCTMIDL, THID)
CALL EQUALCTMID, THIDH)
CALL MIDPNT(TMIDL, TMID)
30 CONTINUE
CALL INSIDE(TMID,N)
A=ABS(THIDH(E, 1)-TMIDC1, 1)
B=ABS(TMIDH(1,2)-TNID(1,2))
IF(A.67.8.80808] OR.B.6T.0.888))60 TO 18
CALL EQUALCTPA, TMID)
RETURN
END
SUBROUTINE EQUAL(XX1,XX2)
DIMENSION XXI(1,3),XX2¢1,3>
C = POINT XXI GETS POINT Xx2
XXICL, 1)=X02C1, 1)
X1¢1,2)=Xx2¢1,2

* XX1(1,3)=XX2(1,3)
RETURN
D
SUBROUTINE BEZIER(J,N,U,B)
DIMENSION FACLOG()@8)
DATACFACLOG(I), I=i,18)/8., .6931472,1.791759,3. 178854,
| 4.787492,6.579251,8.525161,10.60460, 12. 80183, 15. 18441/
DATACFACLOG(I), I=11,28)/17.58231, 18.98721,22_55216,25.19122,
| 27.89927,398.67186,33.58587, 36 39545, 39. 33988, 42. 33562/
DATACFACLOG(I), I=21,38)/45.38014,48.47118,5] . 60668,54 78473,
| 56.88361,6!.26170,64.55754,67.88974,71.25704, 74656824/
DATA(FACLOE(I), I=31,48)/78.89223, 81 .55796, 85 85447, 8858083,
1 92.13618,95.71978,39.33862, 182, 9682, 186.6318, 110.3206/
DATACFACLOG(I), I=41,58)/114.8342,117.7718, 121.5331,125.3173,
1 129.1239, 132.9526, 136.8027, 148. 6739, 144 5657, 148.4778/
DATACFACLOG(I), I=51,60)/152. 4896, 156.3688, 168.33!1, 164.3201,
1 168.3274,172.3528,176.3959, 189, 4563, 1845338, 188.6282/
DATA(FACLOG(I), I=61,78)/192. 7391, 196. 8662, 281 . 9393, 285 . 1682,
| 289 3426,213.5322,217.7369,221 . 9564, 226 1988, 230 4398/
DATACFACLOS(I),I=71,80)/234.7817,238.9784, 243 2689,247.5729,
| 251.8984,256.22]1,260.5649,264.9217,268.2911,273.6731/
DATACFACLOG(I), I=81,98)/278.0676,282. 4743,2808 .8931,291.3248,
| 285.7666,300,22|0,304.6869,389. 1642,313.6528,318.1526/
DATACFACLOS(I),I=81,108)/322.6635, 327 .1853,331.7179,336.2612,
| 348.815},345.3794,349.9541,354 5381 ,359. 1342, 363, 7394/
IF(U.EQ.9. AND_ J.EC.8.)B>|
IJF(U.EQ.8. . AND.J.NE.B.)B=8.
IF(U.EQ.8)60 TO 580
B=EXP ((FACLOG(N)~(FACLOBCJ)+FACLOGIN=U) )+ (UnALOBCU) )+ (N-J)»
1 ALOGC1-DD)
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I
58 CONTINUE
RETURN
END
SUBROUTINE GRTD
€ » THIS SUBROUTINE FILLS A FORTRAN DATA FILE VITH THE BEZIER GRID
WRITE(S,5@) A
55 FORHAT(? VHAT ARE THE DIMENSIONS OF YOUR EEZIER GRID?')
WRITE(S,52)
2 FORMAT(/ INPUT el Me17)
READCS, SN N
54 FORMAT(S,6)
CPENCUNIT=04, DEVICE="DSK"3
WRITE(84,56)N
VRITE(24,56)M
8 FCRMAT(G)
WRETE(S, 580N, M
58 FORMATC’  INPUT YOUR ‘G’ BY ‘G’ MATRIX ROV BY ROW ENTERING
t X,Y,Z FOR EACH POINT')
DO 8@ I=i,N
DO 228 J=i,H
READ(S, 158)X,Y,2
158 FORMAT(E,6,6)
WRITE (84,(58)X,Y,1

289 CONTINGE
128 CONTINGE
RETURN
END
SUBRGUTINE SURFAC

C » THIS SUBROUTINE GENERATES THE DATA TO DRAW A BEZIER SURFACE
C » IF NORE THAK 38 X 38 GRID POINTS ARE DESIRED CHANGE DIMENSIONS
DIMENSION P£15,15,3),XP1(1,3), XP2(1,3),POINTS(45, 45,3)
QPEN(UNTT=84, DEVICE="DSK’)
READ(@4, 180K
READ(R4, 18
i3 FORHAT(G)
pe 38 I=1 N
po 28 J=! .M
48 FORMRT(S,S,6)
READ(@4, 42)POINTS(I,J, 1), POINTS(I, J, 2),POINTSCZ, J, 32
CORTINUE
CONTINUE
DO 78 IU=1,15
U=IU/15.
DO 82 IV=1,i5
y=IV/i5.
0C 56 I=1,N
DC 68 Joi K
CALL BEZIER(I-I N-i,U,BDD
CALL BEZIER(J-1,M-1,V,B2)
P{=BisB2

B8
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PCIV, IV, 1)=P(TU, IV, 1)+POINTS(I, J, I )»PI
P(IV, IV, 2)=P(JU, IV, 2)+POINTS(I, J, 2)#P1
PCIU, IV, 3)=P(IU, IV, 3)+POINTS(I, J, 3) P!
CONTINUE

CONTINUE

CONTINUE

CONTINUE

DO [8@ IU=1,15

DO 208 Iv=I,14

XL, D=PAVIV, DD
X1, 20U, IV, D
X1aU,3)=PAV, IV, 3
XP2CL, 1PV, IV, 1D
XP2(1,2)=PAVU, IV+1,2)
XP2(1, )PV, IV+[,3)
CALL LINECXPI,XP2)
CONTINUE

CONTINVE

DO 388 Iv=[,15

DQ 42¢ JU=1,14

P, D=PAuIv, 1
X, 2P, IV, 2
XPI(1,3)=PAU, IV,
P2, DPAHLLIV, 1D
XP2(1,2)=P(IU+1 IV, 2)
XP2(1,3)=PJU+1, IV, 3)
CALL LINECXP!, XP2)
CONTINUE

CONTINUE

RETURN

END

SUBROUTINE CUBE(D)
DIMENSION XPi(1,3),XP2(1,3)
XPICE, 1)=8
XPIC1,2)=8
XPI(1,3)=8
r2(1,1)=8
pP(l,2)-8
XP2(1,3)=1

CALL LINE(XP1,XP2)
P, 1)=0
¥Pi,2)-0

L, D=1
xra(l,1)=1
P2(1,2)-8
XpP2(1,3)=1

CALL LINECXP1,XP2)
XPICH 1 )=]
XP1(1,2)=8
XPIC1,3)al



XP2(l,1)=1
XP2(1,2)-8
XP2(1,3)=8
CALL LINECXPL,XP2)
Xid, 1=l
PICL,2)-8
XP11,3)=8
XP2¢1,1)-8
XP2(1,2)-8
Xp2(1,3)=0
CALL LINEQPI, XPD)
X, 1)=8
XPicl,2)-1
XPIC1,3)=8
XPel,1)-8
XP2(1,2)=8
XPe(l, =8
CALL LINE(XP1,XP2)
X1, 1)=8
XP1(1,2)=1
XP1¢1,3)=0
XP2(1,1)=8
XPa(!,2)=1
xP2(1,3)=1
CALL LINECXPT, XP2)
XP1Ct,1)-8
XPi(1,2)=1
XP1(1,3)=1
P2, 1)=1
xXP2(1,2)=1
XP2(1,3)=1
CALL LINECXP1,XP2)
P, =]
P11, 2)=1
XPicl,3)=8
XP2(1,13=1
XPe1,2)=1
P2(1,3)=1
CALL LINECXP!,XP2)
P11, 13=1
P, 2)=1
XPi¢i,3)=0
XP2(1,1)=8
XP2(1,2)=1
XP2(l, =8
CALL LINECXPL,XP2)
P11, 1)=1
X1€1,2)=1
XP1C1,3)=0
XP2(1,1)al

354
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XP2(1,2)-8
XP2(1,3)=3

CALL LINECXP1,XPD
i, =l
Ric,2)=1
XPIC,3)=1

XP2(t, 1)=1
XPe(1,2)-0
XP2(i,3)=]

CALL LINE(XP1,XP2)
Xid,1)-8
101,2)=1

P11, 3=1

P, 1)=8
XP2(1,)-0
XP2(1,3)=1

CALL LINE(XP1,XP2)
RETURN

END



