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Technischer Bericht Nr. 148 

FLA VIS - A hidden line algorithm for displaying spatial constructs given 

by point sets 

Summary: 

The suppression of hidden lines is, from the visual standpoint, of great importance 

when displaying and manipulating threedimensional objects. The FLA VIS method 

has been developed as a solution to this problem. lt is a point set method, i. e. the 

objects to be displayed are defined as a set of points in space. The method is very 

general and independent of the form of the input data. In order to minimize the 

computer time required, the point set is projected onto a cartesian grid with vertex 

length n. During the visibility investigation, only those areas of the surface whose 

intersection with the grid square in which the test point is located is non zero are 

considered. The computing time required by FLA VIS is (in a first approximation) 

inversely proportional to the square of the grid size n. 
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1. Introduction 

The displaying and manipulation of three-dimensiunal objects is 
an important problem of computer graphics. 
In order tb obtain a truly spatial impression of the object being 
displayed, the suppression of hidden lines is of great importance. 
Many algorit~ms have been developed to solve this problem /3/,/4/: 
In 1968, J. Encarna~ao began research in this are~ at 

. . . 
the Institut fUr Inform~tionsverarbeitung I of the TÜB /5/. He 
implemented the first versions of FLAVIS. Under his supervision, 
.this project was continued and the method gen~ralized by R. Eck~rt 
f . . ' , - . · 

/6/,/7/ a~d E. Kniepen /8/,/9/. The optimization of FLAVIS wis 
. . . 

then undertaken by P. Mahnkopf /10/, He~~rich-Hertz-Inititut -
Abteilung Informationsverarbeitung - in B~rlin, in clo~e co6pera-
tion with the other author of this fep6rt ~ The purpose of _ 
this report is to describe the algorithm and the present imple
mentation of FLAVIS and, through program listings, make it 
availabl~ to a larger group . 

In the present state of the art, there are four types of visi
bility algorithms which differ mainlY in the type~ of basic data 
used. 

1. Li ne methods 
2. Surface methods 
3. Grid methods 
4. Point~set methods. 

In addition to this problem of the choice of ba~1c· elements there 
' .. 

is the problem of the definition of the object tobe displayed. 
We can distinguish between objects: 
given by a set 6f plane surfaces, 
approximated by a set of plane surfaces, 
given by a se.t of equations, or 
approximated by polygons. 
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There are, thus, two basic definitions of objects: 

a) Objects given as polygons and 
b) Objects given by point ,sets obtained or caltulated in some 

manner. 

The line methods /11/, /12/, investigate the various lines of the 
polygons for visibility relative the rest of the surfaces. 
Since the surfaces describing the objects are almost always 
concave, these methods require either that the surfaces be sub-
d i v i de d i n t o c o n v ex p.a r t s o r t h a t c o m p 1 ex s o r t i n g.: a 1 g o r i t hm s b e 
used in order to ·take all concave properties •into account. '·' 

The grid methods hav~ b~en developed to solve these ·difficulties 
which cause increased computer time. These methods subdivide a 
given projection by a g·rid (of 256 lines, for exarilple). The inter
sections of the polygonal I ines with the grid 1 ines are compared 
with one another in several lists, in order ·to determine visibi-
1 i ty a c c o r d i n g t o v a r i' o u s' c r i t e r i a . 

The next possibility is to substitute all points t~ be 
investigated for visibility into the equations defining the 
object to see.whether there are other points also fulfilling 
the equations which hide the point under cosideration. These 
methods assume the equations tobe .given however . and, due to 
the edges of the objects, require the solution of complicated 
inequalities. 

The fourth and most general method is applicable when the objects 
tobe displayed are considered as a set of poirits. The point Set 
can be obtained by interactive input, by digitalization, by 
the calculation of explicit or implicit equations o~ by inter
polation, for example. 
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FLAVIS has been developed for this type of object definition. 
lt has not only· the advantage of general applicability but also 
r e q u i r es n o s p e c i a l f o rm o f i n p u t da t a . Th e da t a ex i s t i n t h e 
form of sextuples, i.e . . a point P is given by .its_ x~, , y- and .z
c o o r d i n a t e s , t h e u a n d v l_ i n e s s u r r o u n d i. n g i t , a n d i,t s o b j e c t : 
if more than one object is tobe displayed at the same time. 

P = P{x,y,z,u,v,L) 

Thus, ,one works with sets of points. The algorithm cannot. be a 
point method, however, since this would lead -to unacceptable 
computation time /2/. In order to overcome this difficulty, the 
set of points tobe displayed is projected onto a cartesian grid 

. ' 

with vertex size n. If a point is tobe tested for visibility, 
only those patches having a non-zero intersection with the grid 
square containing that point are used. The line joining two test 
points is, in turn, subdivided into test points. In order not to 
obtain too many test points~ lines are subdivided -according to 
their length. lt has been determined that the computer time needed · 
by FLAVIS is inversely proportional to the square of the grid 
vertex l ength n :_ 

·r"' 1 
~ 

kl 
{This equation is an approximation of T N 'S'2" + n 
for small n) 
The current implementation for the C90/4_0 requires computer time . 
in the order of minutes. An implementatiori for larger machines 
'{i .e; IBM -/360, /370 or CDC 6000 -serie) yields time in the order 

of seconds. 
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2. Description of.the method 

This method has been developed for curved boundaries. It is 
applicable to general point sets (i.e. Coons' surfaces, etc.). 
Sev~ral surfaces may also be treated using FLAVIS; the surfaces 
must be represented by a parallel projection. In the following, 
one particular representation form is described which was 
implemented by an interpreter. The FLAVIS method, howevert is 
independent of this choice. 

The structure tobe displayed is given by a u-v line ~rid 
Each node Pis determined by its x,y, and z coordinates and by 
its associated u and v lines. 

Point 

p~ 

Pi, 
P3 
p'f 

Indices 

r,1< 
J,k-+--1 
I~A, k. 

I+-1 1 k-1- ,1 
' 

~ ==- ~ (x,Y,r.) 

X ==X (u,v-) 
~ ;;y (u,v) 

:z =-l-(tt,-i,J 

An 11 x 11 cartesian grid is superimposed to the display area. The 
size ofthe grid is of great importance as far as computer time is 
·concerned. To a first approximation and up to a certain limit 
the time required by this method decreases quadratically with the 
square of the number of grid elements. 



In principle, however, the gri,d size can: be ,freely cho,sen. 

The surface to be displayed is„,:then .imbedded in this car.tesian 

screen as a parallel projection. 

First, surface elements (patches) are as5rigned to grid squares 

(subroutine INTER). The patches are then indexed; for reasons of 

·storage economy 2.Jndices are stored in each ward of the. index. 

list (subroutine ASSIGN). The ind;°ces are used later to. ;ide,ntify 

the patches. In another list, the number of patches in each grid 

square is _stored. The visibility algorithm considers only one 

grid square at a time, not the whole surface. lt must search 

for all patches which· have points in the grid square under 

consideration. 

PT= Test point 
in grid · 
element 
5,6 

'I . ' 

grid -patch 
for further· · 
.visibiJty 
tes,t i ng 

YMIN 

y 

fä 
YMAX 

x 
'/' '-

- / ~ V" 

V" k ~ 
I / / IY 

y 

XMIN 

,, --/ 

"'-- ,, , 

><: y 
/ \_. ~ 

~ ' ,,,-
'\ Y' 
✓ 
/1 

_,,,/' 

/ --
-

,.__ 
~ 

XMAX. 

Surface-defining 
line-grid 
In. an~, gri d 
patch there can 
be„ several 
patches, w.hich 
can belang to 
several surfaces 

X 

if Fu,v denotes the set of all points,belong,ing_ to one .6.u- /lv

element 

Kv x denotes the set of all points, belonging to one grid , 
patch 

11 ,~ denotes · · indices for the grid lines, 

then 
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Thus, the algorithm searches for points which belang to the 
parallel projection of the surface and lie within t~e grid 

square being investigated _(INTER), i.e. 

Du,v ~ Q, Q = empty set. 

To keep computation time for this step as low as possible, each 
patch is approximated by a rectangle which contains it.(MINMAX). 

P.t enlarged 
patch 

Furthermore, using an idea of Warnock, in the present implemen
tation the ·grid square is subdivided into 4 parts (up to 
3 times) if the number of Au- 6v elements within the square is 
too large. The square is subdivided until 

where n~~ is the number of Au- Av elements in a square and 
nmax is a fixed maximum. 

nmax ·is detirm:ined b~- the storage sp_ace available ~nd_
1
is_' 

generally an estimated value. The computer time ·r~quired is 
inversely proport'ional to ' the squa.re of the number_:of g~id 
s qua r es o r i g i n a l 1 y g i v e n o r o· b t a i n e d by s u b d i v i s 'io'n 

1 

','( s e e· c h a p . 4 ) . 
Currently, for 100 patches, the time required is 4 5 minutes. 

'' 
'' 
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In the next step, the ~ u- .1.v elements (patches) under considera
tion are divided, in two ways, into two parts, appro·ximated by 
triangles treated as planes. 

===C> 

Only those triangles containing the t~st point PT are considered 
further. They are found by the subroutine SEARCH. Whether or not 
a test point PT lies within a patch or a part of a. · patch is 
determined in the fast assembler program INFLAS using a very 
simple algorithm. 

Before INFLAS is called, trivial cases are treated, i.e.: 

If all z-coordinates of a patch are greater than the z-coordi~ate 
of PT, PT is not vis.ible. If all z-coordinates of a patch are 
smaller than the z-coordinate of Pr, the pat~h or. the respective 
sub~triangle is irrelevant for further testing. 

. ,. 
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Another trivial case can be dealt with easily in SEARCH with the 
aid of INFLAS: 
If a test point PT is an the boundary or at an end point of a 
patch, the directly adjoining sibdtimairis of this patch cannot 
cover the test point. Therefore, these sub-triangles are irrel~vant 
for further testing. 

1 

As this case occurs very frequently - the test point is mov~d ,: 
along au- or v-line - it means a decisive reduction in computing 
time. Only in cases which da not permit su~h simple decisions, 
are the plane projection-coordinates of test point Pr(x,y,z) 
taken. The z-coordinates belonging to it are computed from the 
plane equations of the triangles: 

xl x2 x3 x 
yl y2 y3 y = 0 ( 1) 

zl z2 z3 z 
1 1 1 1 

In (1) z is set equal to zv and the determinant is resolved to zv. 
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A· test point PT(x,y,z) is visible if 

z - zv ~ r;, ( 2 ) 

This is determined in the subroutine DIF. Before, however, the 
plarie determinant (equ. 1) is solved, trivial cases are excluded 

' . ' 

or solved by simple IF-statements in DIF. If, for example, tl.!_ 
z ..; c o·o r'd i n a t es o f t h e e n d p o i n t o f a t r i a n g l e a r e 1 a r g e r ( s m a 11 e r ) 
Ü1_a.n ·t'h~· z-coordinates of test point PT, the test point is. 
invis~ble (visible). This means a considerable reduction of 
comput;'ng time. 

For the visibility testing, the test points PT are taken along 
the u- or v..;lines. The distance between the test points is not 
given · but defined by 1:h(f distance between the nodes that are to 

' ' 

be connected; i.e. if two nodes are far apart, more test .Points 
are taken. The intermediate points {test points) are t'aken 
sequentially along au- or v-line. During this testing, various 
trivial cases are excluded to optimize computing time {SEARCH and · 
D I F) • 

Th~ filling of the display-file is also made optimally, i.e;· ,. 
du in my p o i n t s a r e o n l y f i 11 e d i n i f t h e · end p o i n t o f t h e las t : ; 
vector is more . than EPS = 10- 5 away from the new position. 

The visibili~i prot~dufe ' ii generally valid for both convex and 
concave patches. There are no geometric restrictions. The pro
cedure, moreover, allows the processing of several general surfaces 
{at present 10 surfac~s with 100 nodes each). 

In the figures, the intersection lines were drawn in. In its 
actual form, FLAVIS does not display these curves. The points 
forming the curves are computed in FLAVIS, but they are lost. 
lt is in principle no problem to save these points and to display 
the intersection lines using them. We are working on a program 
that adds the · intersection lines, however, into the display-file. 



3. Program descriptions: 

In this chapter the programs 

FLAVIS, 
MINMAX, 
ASSIGN, 

· vIDRAW, 
GREVIS, 
VISKRI, 
DIF, 
ERROR, 
INTER, 
ZERLEG 

and 
are described. 
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Moreover, the subroutine-package INFLAS consisting of the 
programs 

INFLIN, 
INFLAP, 
INFLA3,and 
INFLA4 (in the assembler language META 920) is described. 

General remarks, explanations of the COMMON-sizes and the arrays 
etc. are made in chapter 6-
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Before a FLAVIS-call in the main program is made, the following 
sizes have tobe defined: 

size significance purposes 

XMIN minimum x-coordinate 
XMAX maximum x-coordinate display 
YMIN minimum y-coordinate scalation 
YMAX maximum y-coordinate 

IE number of U-lines end indices KE number of V-lines 
LEMAX number of surfaces for D0-loops 

XT(I,K,L) coordinate fields YT(I,K,L) of surface knots ZT(I,K,L) 

In the present form cf the program up to 10 surfaces with 100 
knots at a time are representable. (10 knots in U-direction and 
10 knots in V-direction). For the indexing of the knot coordinates 
the L. surface is valid: 

~H,,LZZ 
/ / / . 

I t 
I / I 

r I I 
1 

I / 
/ 

- - -

- - - --,,,-----, 

-
p 
kE-f,It-1 

I 

I 
I 

I I 
{ I 

p ------
~,3 - -- _.__.__ 
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Here we have (L = surface index) 

P
1 

= P [XT (1, 1, L), YT (1, 1, L), ZT (l, 1, L~ 
1, 

P l = P [XT (2, 1, L), YT (2, 1, L), ZT (2, 1, L)] 
'2, 
1 . . 
1 

1 

P IE-l, l = P [ XT (IE-1, 1, L), YT(IE-1, 1, L), ZT (IE-1, 1, L)] 

P i = P [ XT (IE, 1, L), YT (IE, 1, L), ZT (IE, 1, L)) 
IE, 

P . = P [ XT (1, 2, L), YT (1, 2, L), ZT (1, 2, L)] 
, 1, 2 . 
' 1 
1 

1 

P l KE-l = P [ XT (l, KE-1, L), YT (1, KE-1, L), ZT (1, KE-1, _L)] 
' P l, KE = P [ XT (1, KE, L), YT (1, KE, L), .ZT (1, KE, L)] 

For the coordinates has tobe hold 

XMIN -( XT (I, K, L) -( XMAX 

YMIN · <: YT (I, K, L) ,< YMAX. 

In order to loose no picture parts after a possible rotation, 
for the z-coordinates has tobe hold 

XMIN < ZT (I, K, L) < XMAX and 

YMIN -(. . ZT (1, K, L) '¾- YMAX. 

Furthermore it holds that 

IE < IEMÄX = 1 ~ 

KE .( .KEMAX= 1 ~ 

LE1\1AX -(: 1 ~ 



3.1 FLAVIS 

Name: 
Key-word: 
Language: 
Call 
Parameter: 
COMMON: 
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FLAVIS 
Surface with visibility 
FORT RAM II 
CALL FLAVIS 

IN, l, K, L, IE, KE, LE:vIAX, Xl\11:1\ , Yl\II~, 
Xl\L\X, Yl\IAX, DELTAX, DELTAY, TEILX, 
TEILY, SIGl\TAX, SIG:.UAY, THETAX, TIIETAY, 
DIVIS, IOPTl, IOPT3, IOPT3~ LIHI\VI, 
INDLI, NPUF, KE1\.1AX, NANZAL 

Subroutines: 1IINl\1AX, ASSIGN, VIDRAW, Display-Software, I:NFLIN 

Storage location: 534 

1. part: to compute constants and to restore.arrays 

For an acceleration of the visibility testing, a cartesian 
screen is computed, as then the testings only refer to one 
part of the screen and no langer to the entire region of 
existence. In the main program the minimum- and maximum
values of the surfaces have tobe computed in X- and Y
direction XMIN, YMIN, XMAX, YMAX. The sizes DIFFX~ DIFFY 
result from them, with the aid of which other minimunrand 

' 
maximum-values for the cartesian screen XMIN, XMAX, YMIN, 
YMAX are computed. 

These new minimum- and maximum-values result in a cartesian 
screen, which is a little greater than the surface. Thus it 
is avoided that surface points lie an the screen border (zero 
interrogation of floating point sizes). The distance between 
two screen lines - there are 12 of them in X- and 12 in V~ 
direction - is computed in X-direction DELTAX andin Y-direction 
DELTAY. 
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Fora refinement of the screen, which is made in the sub
routines VISKRI and ZERLEG, 1/2, 1/4,1/8 of the distance in 
X- and Y-direction is computed. 

In the subroutine GREVIS the size DIVIS andin the subroutine 
VISKRI the sizes IOPTl, IOPT2, IOPT3 are used~ to which values 
are allocated. The arrays INDLI (1024) and LIHIWI (11,11,2) 
are set to zero, to obtain unobjectionable conditions for each 
new visibility testing. 

With CALL INFLIN(XC(l),YC(l),IN) the addresses of the X-, V
ARRAYS and the address of IN for the subroutines INFLAP, 
INFLA3,and INFLA4 are transferred (see description of INFLAS). 

2. part: allocation of ,the patches to the screen 

In a D0-loop the allocation of the patches in the screen is 
made: 

First a branch-parameter ISPRU = ISPR-1 is set, here ISPR is 
the D0-loop of the outermost loop. For ISPRU = ß in a trt
plicate index for each patch the minimum and maximum X- and 
Y-value XMI~ YMI, XMA, YMA is computed. Besides, the subroutine 
MINMAX is called, that yields XMI, YMI, XMA, YMA as output 
parameters. For the knot coordinates of the surface the one
dimensional representation with the index IQ is used. 

In subroutine MINMAX it is called for the knot coordinates XC, 
YC with the indices (IQ), (IQ+l), (IQ+KEMAX+l), (IQ+KEMAX). 
These indices correspond in the XT- YT-~epresentation to 
(I,K,L), (I+l,K,L), (I+l, K+l, L), (I,K+l, L). In the D0-loop 
I only runs to IE(L)-1, K only to KE(L)-1. lt would be senseless, 
to let I and K run to IE(L) resp. KE(L), as then, in subroutine 
MINMAX, for example, it would be called for a knot with the 
indices (IE(L)+l, KE(L.)+1, L), which is not at all defined in 
the main program. · 
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The variables XMI, YMI, XMA, YMA forma triangle, containing 
the patch. Thus the patch is enlarged and'it is safe to say 
that all points have been cöllected. Required are the screen 
patches containing the points of the triangle XMI, YMI, XMA, 
YMA. As both, screen and triangle have axially parallel 
boundaries, the problem is considerably simplified. The variables 
IRA, IRE, KRA, KRE are formed, which indicate, over which screen 
patches the triangle is extended. 

IRA and IRE are beginnin~ and end-value in X-direction for IRX; 
KRA and KRE are beginning- and end-value in Y-direction for IRY. 
IRX, IRY, which specify the screen patch, compute in a double 
D0-loop the number of patches per screen patch, which are stored 
in the indication array LIHIWI(IRY,IRX,1). At the end of each 
D0-loop, in which K is varied, by an increase of IQ for 
(KEMAX+l - KE(L)), and at the end of each D0-loop, in which 
I is varied by an increase of IQ for (KEMAX * (IEMAX+l - IE(L))) 
those storage locations that·do not correspond to any knot
coordinates, are skipped. 

The number of patches in all screen patches is summed up and 
stored in array LIHIWI(IRY,IRX,2). At the same time the array 
LIHIWI(IRY,I'RX,l), the values of which were taken over by the 
array LIHIWI(IRY,IRX,2), is set to zero. This is necessary, as 
the array LIHIWI(IRY,IRX,1) has tobe built up once more in the 
2 n d r u n thr oug h t h e o u t e r m o s t l o o p ( I S P RU = 1 ) . 

In the second run through the outermost loop the program passes 
as in the first run the program part up to the generation of 
the indication array. Here too it is computed for each patch 
over which screen patches it is extended and this is stored 
in the indication array LIHIWI(IRY,IRX,1). With these values 
and the LIHIWI(IRY,IRX,2) computed in the first call, for each 
patch having points in a screen patch, a patch-counter !ANZ is 
computed. 
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!ANZ, as an input parameter is transferred to the subroutine 
ASSIGN, that yields IZQ, IMIN, !MAX as output parameters. 
With the system dependent program PUTBIT the patch-index IQ 
is stored in the storage unit INDLI(IZQ) of the index list 
INDLI between bits !~IN ~nd !MAX. At the end of the D0-loops, 

. the IQ-values, which are no indices of knot-coordinates are 
skipped. 

3. part: Drawing of the visible picture elements 

Because of the small storage ·space, no dynamic picture output 
is possible, so that the existing buffer storage has tobe 
erased by CLEAR and a new display-picture has tobe prepared 
by call of the subroutine SETUP. The drawing of the visible 
line elements is made by the subroutine VIDRAW. First the 
visible U-line elements are drawn, for this the variables 
11 = I-1 and Kl =Kare set, afterwards the visible V-line 
elements are drawn, 11 = I and Kl = K-1. 



3-8 

FLAVIS 

LDO = 1, 2 

KDO = 1. 11 

I 00 = 1, .11 

LI HIWI [ IDO, KDO. LDO) = 0 

....-----..:00 I 00 = 1. 1024 

IN DLI [ I 00] = 0 

DIFFX = ABS IXMAX -XMIN) 

DIFFY = ABS [YMAX - YMI N) 
XMIN = XMIN - DI FFX/ 500. 
XMAX = XMAX + DIFFX/ 500. 
YMIN = YMIN - DIFFY/ 500. 
YMAX = YMAX + DIFFY/ 500. 
OE LT A X = D I FF X/ 11. 
DELTA Y = DI FF Y / 11. 
TEILX = DELTAX/2 . 
TEILY= DELTAY/ 2. 

SIGMAX = DELTAX/4. 
SIGMAY =DELTAY/4. 
THET AX = DELTAX/8 . 

. THETAY = DELTAY/8 . 

DIVIS= DIFFX + DIFFY / 700 . 

IOPT1 = 8 
I OPT2 .= 8 
IOPT3 = 16 
EPS = 0 .0fü'H'l 1 

1. part , 

to restore li sts 

to compute constants 



ISPRU=ISPR-1 
IQ = 0 

L = 1, 
' 

I = 1, IE [L]-1 

KE [Ll-1 

IQ= IQ+l 

3-9 

MINMAX IQ, XMI. YMI. XMA, YMA 

IRA= IFIX (XMI-XMIN/DELTAX]+l 
IRE =IFIX [XMA-XMIN/DELTAX]+l 
KRA = IFI X (YMI-YMIN/DELTAY]+l 
KRE = IFI X [ YMA-Y MIN/DELT AY]+ 1 

IRY=KRA.KRE 

IRX= IRA, IRE 

LIHIWI [IRY. IRX, 11 = LIHIWI [IRY, IRX.1 + 11 

2. part 

to build up and 

to complete 

indication lists and 

index list 

SSIGN (IANZ, IZQ, IMIN, IMAX 1 

PUT BIT [ INDLI (IZQ]. IMIN, IMAX. IQ 

39 
'4---------1 CONTINUE 

IQ= IQ+KEMAX+l -KE [L] 

14---------f CONTINUE 41 

IQ =IO+KEMAX IEMAX+l-IE [L] 

yes 

KHV = 0 

yes 

no 
LIHIWI [IRY, IRX,2]=KHV+ 1 
KHV= KHV+LIHIWilIRY, IRX,1] 
LIHIWI [IRY. IRX.11= 0 

52 
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INFLIN ( XC ( 1], YC [1] 

CLEAR 

SETUP 

L=l, LEMAX 

K=l, IE [L] 

I = 2, KE [ L] 

Il=I-1 

VIDRAW [ Il,K, I l 

I= 1, KE (Ll 

K= 2, IE [ L] 

K 1 = K- 1 

VIDRAW ( Il,K,I] 

GETANZ (NANZAL] 

CLEAR 

RETURN 
to main program 

3. part 

drawin g of the 

visible picture 

elements 
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3.2 MINMAX 

Name: MINMAX 

Key-word: Limits of a patch 

Language: FORTRAN II 

Ca 11 : CALL MINMAX (IMM, XMI, YMI, XMA, YMA) 

Parameters: Input parameter~ IMM 
Output parameter: XMI, YMI, XMA, YMA 

COMMON: KEMAX, XC, YC 

Subroutines: 

Storage location: 116 

·-
To save storage space and to reduce computing time in MINMAX 
the one-dimensional representation for the knots is used. 

As the input parameter IMM may not be changed it i s transferred 
to the local size KM. Then, for the DO-loop a size KMM=IMM+KEMA-2 
is computed. Before the DO-loop 
XMI = XC(KM) (Minimum in X-direction), 
XMA = XMI (Maximum in X-direction), 
YMI = YC (KM) (Minimum in Y-direction), and 
YMA = YMI (Maximum in Y-direction) is set. 
In a DO-loop, the previous minima and maxima are compared with 
the three other corner-coordinates and after respective branches 
the new minima and maxima are allocated to the parameters XMI,XMA, 
YMI, YMA. 
In the first run the index for XC resp. YC is equal IMM+l. At 
the end of the DO-)oop KM= IMM + KEMAX-2 = KMM is set. Thus, in 
the 2nd run the index gets the value IMM + KEMAX. For the 3rd 
run KM = IMM + KEMAX-2 'is set again and in the 3rd run the index 
has the value IMM + KEMAX+l. 
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MINMAX 

KM =IMM 
KMM=IMM+KEMAX-2 
XMI =XC KM 
XMA=XMI 
YMI =YC KM 
YMA=YMI 

DO N=l, 3 

KM=KM + 1 

XMI=XC [KM] 

yes 

YMI=YC [KM] 

XMA=XC [KM] 

KM=KMM 

CONTINUE\ 
------- J 

RETURN' 

no 

no 

no 

· no 

to· FLA VIS resp ZERLEG 
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3.3 ASSIGN 

Name: ASSIGN 

Key-word: Assignment for system dependent programs 

Language: FORTRAN II 

Ca 11 : CALL ASSIGN (!ANZ, IZQ, IMIN, !MAX) 

Parameters: Input parameter: !ANZ 
Output parameter: IZQ, IMIN, !MAX 

COMMON: 

Subroutines: 

Storage locations: 59 

The input parameter !ANZ is a measure for ascertaining how 
many patches are allocated to how many screen patches. A more 
exact computation see in subroutine FLAVIS. From !ANZ the 
variable IZQ is formed in a way that always two successive 
values of !ANZ result in a value of IZQ. IZQ is the index of 
the index list INDLI. 

It is the meaning of the subroutine ASSIGN, to compute the bits 
for the storage locations of the index list in a way that 
a l w a y s t wo i n d i c e s I Q ca n b e l o a d e d i n t o a s t o r a g e c e 11 I N D L I (I Z Q ~ 
IMIN is the first bit, !MAX the last, the index IQ may take. 
If the value of !ANZ is an odd number, IMIN=l and IMAX=ll is 
set, if it is an even number IMIN=12 and IMAX=22 is set. 

24 23 22 12 11 

In the partition of the storage cell according to this method, 
22 of the 24 available bits are used, the 23. remains uncovered 
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and the 24. bit as sign bit is not tobe covered. The repre
sentation with two indices I,K can only cover 20 bits of 
the 24 existing, therefore the procuct of two indices I,K can 
be maximally half as great as the index in the one-dimensional 
representation. Hence it follows that when applying two indices, 
the index list can only compute half of the knots, which could 
be computed with one index. 

In th~ computation with one index IQ its value and thus the 
number of patches, which can be computed by the index list, 
can be doubled once more, if, after a suitable interrogation, 
11 bits of a storage cell are allocated to the indices IQ 
smaller than 211 , and if 12 bits are allocated to the indices 
IQ greater than 211 but smaller than 212 . With 212 =4096 knots 
here too the limit is reached up to which the indices IQ can be 
loaded into the index list. 



yes 

IMIN=l 
IMAX=ll 
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ASSIGN 

IZQ = (. IANZ+ 1] /2 
IELEMT=MOD [IANZ, ~ 

RETURN 

no. 

IMIN=l2 
IMAX=22 

to INTER"resp.FLAVIS 



3.4 VIDRAW 

Name: 

Key-word: 

Language: 

Call: 

Parameters: 

COMMON: 

Subroutines: 

Storage location: 
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VIDRAW 

Drawing of the visible picture elements 

FORTRAN II 

CALL VIDRAW (Il, Kl, IKANF) 

Input parameter: Il, Kl, IKANF 
Output parameter: -

EPS, I, III, K, KZZ, L, NPUF, XT, YT, ZT 

VISKRI, GREVIS, Display-Software 

253 

First the beginning- resp. end-point of a line is exchanged 
out of the three-dimensional ARRAY. Here it is hold: 

If Il = I-1 and Kl = K, U-lines are tested for visibility. 
If 11 = 1 and Kl - K-1, V-lines are tested ·for •visibility. 

The 1. point is only tested at the beginning of a U- or V-line, 
resp. if the subroutine GREVIS was left previously (IVK = -1, . 
b e ca u s e b·e g i n n i n g - an d e n d - p o i n t l i e c 1 o s e l y t o g et h e r ) . Th e 
creterion, if a beginning point is concerned, is yield by the 
parameter IKANF (IKANF=2). lt is only necessary to test the 
beginning point of the respective U- or V-line for visibility, 
as the subroutine GREVIS anyway computes the :visibil ity of the 
end point of a line element. At the next line . element this end
point becomes the new beginning point. If the first point is 
invisible, the subroutine GREVIS is called by the input para
meter IWAHL = -1, if it is visible, IWAHL has the value ~-
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With each call of GREVIS, XDl, YDl, ZDl, and XD2, YD2, ZD2 
are transferred as input parameters. The output parameters 
XSTR, YSTR, ZSTR are the X-, Y-, Z-coordinates of the point, 
which marks the boundary ot the visible line element. This 
can be a point up to which the line element is visible, or 
a point from which off the line element becomes visible. 

1. case: If !WAHL is -1, after the call of GREVIS it is que
ried, whether the beginning- and end-point of the line element 
in question lie within an EPSILON-distance. If this is realized, 
the variable III is greater than ~ and it is returned at once 
into the calling program FLAVIS. If III is not greater ß, the 
X-, Y-, Z-coordinates of boundary point XSTR, YSTR, ZSTR are 
regarded as coordinates XDl, YDl, ZDl of a new beginning point. 

If the boundary point of visibility coincides with the second 
knot, it is returned into the calling program FLAVIs, as the 
entire connection-line ha~ been tested for visibility. If it 
does not coincide with it, it is proceeded according to case 2. 

2. case: If !WAHL is ~, after the return from subroutine GREVIS, 
it is q_uer~ed - as described above - whether beginning- and 
end-point lie within an EPSILON-distance. 

In subroutine GREVIS a loop counter KZZ, beginning from ß, is 
encreased by one at each step from the beginning- to the 
end point. If KZZ at the return is ß, that means if only one 
step away from the beginning point the line element is visible, 
the part in between should not be drawn. In the program CALL 
BLIND and CALL VECTR are skipped then. 

To keep the buffer storage NPUF as little as possible, the 
subroutine BLIND should be called only, if the new vector 
is not drawn from the end point of the last vector. 
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lt is queried , whether the beginning point XDl, YDl of 
the new vector coincides with the end point XSTRl, YSTRl 
of the last vector drawn. If this is not the case, first 
BLIND is called and then VECTR, otherwise VECTR is called 
directly, for the subroutine VECTR has the characteristic 
to begin the vector always at the end point of the last 
drawn vector. 

CALL VECTR(XSTR, YSTR) is always followed by a CALL SHOW(~~' 
to ascertain after each drawn vector possibly occurring 
errors. The end point XSTR, YSTR of the drawn vector is 
stored in XSTRl, YSTRl, in order tobe available for a 
later comparison with the beginning point of the next vector. 
(see above). The coordinates of the beginning point XDl, YDl, 
ZDl g et the values of the boundary point of visibility 
XSTR, YSTR, ZSTR. If the boundary point conincides with the 
second knot, it is returned into the calling program FLAVIS; 
if this is not the case it· is proceeded according to case 1~ 



RETURN 

to FLAVIS 
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(v1f!~J 
XDl=XT [11, Kl, L] 
YDl=YT [Il, Kl, L] 
ZDl =ZT [11, K1, L) 
XD2,;XT [J, K, Ll 
YD2=YT [1, K, L] 
ZD2=ZT [l, K, rJ 
XYD2=XD2+YD2 

no 

no 

no 

es 
XDl=XSTR 
YDl=YST~ 
ZDl=ZST ! 

_yes 

ABS
1 

= ABS (XSTR+YSTR-XY1)2]-EPS 
ABS

2
=ABS [XDl+YDl-XSTRl-YSTRlj -EPS 

no 

2 
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BLIND ,(XDl, YD~ 

VECTR [XSTR, YST~ 

XSTRl=XSTR · 
YSTRl=YSTR 

XDl=XSTR 
YDl=YSTR 
ZDl=ZSTR 

RETUR 

yes 

·· to FLAVIS 



3.5 GREVIS 

Name: 

Key-word: 

Language: 

Call: 

Parameters: 

COMMON: 

Subroutines: 

Storage location: 
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GREVIS 

li~it of visibility 

FORTRAN II 

CALL GREVIS (!WAHL, IVK, XDl, YDl, 201, 
XD2, YD2, 202, XSTR, YSTR, 2STR) 

Input parameter: !WAHL, XDl, YDl, 201, 
XD2, YD2, 202 

Output parameter:XSTR, YSTR, 2STR, IVK 

DIVIS, EPS, III, K22 

VISKRI 

239 

First the variables III= ß and KZZ = ß are set to have unique 
beginning conditions. Beginning point XDl, YDl, 201 and end 
point XD2, YD2, ZD2 of the connection lineare transferred as 
input parameters. Its distance in all three coordinates is 
computed. The absolute value of the distance in X- and Y-direction ; 
is formed, whereby the sizes XABS and YABS are produced. Both 
are added and thus result in the variable BETRAG. 
Now it is queried, whether BETRAG is less than or equal to 
EPS = 10- 5 , that means beginning- and end point lie in the 
epsilon-criterion. If that is the case, III= 1 and IVK =-1 is 
set and it is branched to VIDRAW. IVK =-1 means for VIDRAW that 
a knot has tobe once more tested for visibility. III= 1 causes 
in VIDRAW the return to FLAVIS. 

If a line element is tested for visibility, the number of test 
points on it should correspond to its lenth. 
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Lang line elements should have more test points .than short ones. 
A measure for the line length and thus for the number of test 
points is the variable MBET which is directly proportional to 
size BETRAG and inversely proportional to variable DIVIS. The 
variable DIVIS was fixed in subroutine FLAVIS (see there). It 
is proportional to the absolute sizes of the surfaces in the . 
X-, V-plane. 

The variable MBET, by which later has tobe divided, may not 
have the value ß. If, however, the calculation results in the 
value ß, MBET = 1 is set. 

The subroutine GREVIS is to compute the limiting point of 
. ; 

visibility between a beginning point XDl,YDl,ZDl and an end 1 

point XD2,YD2,ZD2. Beginning- and end point lie on the 
periphery of a patch. Because of the approximately infinitesimal 
character of the patch its peripheries may be , regarded as 
straight lines. Therefore, . for a computation of the test points 
the line equation in space between two defined points is 
sufficient. 

y 

X 

XSTR-XDl = · YSTR-YDl = ZSTR-ZDl (1) 
XD2 - XDl YD2 - YDl ZD2 - ZDl 

XSTR = (YSTR-YDl) ~ + XDl = (ZSTR-ZDl)~g +XDl (2) 
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YD . . -YD 
YSTR:: (XSTR-XDl)- + YDl = (ZSTR-ZDl)- + YDl 

ZD ZD 

ZSTR = (YSTH-YDl) ~~ + ZDl = (XSTR-XDl) ~~ + ZDl 

wi th XD = XD2 - XDl (5) 

YD = YD2 - YDl (6) 

ZD = ZD2 - ZDl (7) 

' (3) 

(4) 

The drawing of the surfaces with and without visibil~ty is ma~e · 
in the X-,Y-plane. To reach a higher accuracy, always this 
X- or Y-co~rdinate is changed,for which the distance between 
beginning- and end point is greater. The other two coordinates 
X,Z or Y,Z are computed by the line equation. 

New it is queried whether XABS > YABS. If XABS > YABS, the 
X-coordinate is changed, otherwise the Y-coordinate. This 
interrogation is necessary to avoid a division by zero at the 
computation of the line equation. The case XABS and YABS = ~ 

was already excluded by querying for the size of BETRAG .. 

Before the actual variation of the coordinates begins~ constant : . _·. ,. 

sizes as auxiliary sizes are computed for the _loop. Thes.e ar~ 
for the variation of the Y-coordinate 

XYD = XD/YD ( = (XD2 - XDl) / (YD2 - YDl) ) 

ZYD = ZD/YD ( = (ZD2 - ZDl) / (YD2 - YDl) ) 

YBET = l'D/BET ( = (Yp2 - YDl) / FLOAT (MBET» 

These are for the variation of the X-coordinate 

YXD = YD/XD ( = (YD2 - YDl) / (XD2 - XDl)) 

ZXD = ZD/AJ) ( = (2D2 - ZDl) / (XD2 - XDl) ) 

By these actions unnecessary computations are avoided. 

' : 
' J 
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Now the coordinates XSTR, YSTR, ZSTR are computed from th~. 
line equation and transferred to the subroutine VISKRI, .. ~ 
the output parameter ,IVK of which indicates whether the ,test 
point is visible or not. 
I V K = 1 m e a n s i t i s v i s i b 1 e , I V K = ß m e a n s i t i s i n v i s i bJ e . 
If it is visible and if !WAHL has the value -1, which means. 
that the beginning point is invisible, the limit of visibility 
is reached, and it is returned into the calling program.: If 
!WAHL has the value ß, which means that the beginning point is 

, , 

visible, it is moved one step forward .towards the end point. 
If the test point is invisible and !WAHL has the value ~1 it 
i s m o v e d o n e s t e p f o r w a r d t o w a r d s t h e end p o i n t t o o . I f I WAHL · 
has the value ~ the limit of visibility is reached and it is 
returned into the calling program. 

At each step along the connection line, the loop counter Kzz, 
beginning at ~' is encreased by one. If KZZ reached the value 
MBET the test point coincides with the end point and it is 
returned into the calling program. If KZZ is less than.MBET 
it is moved one step forward towards the end point. 



MBET= 1 

XYD=XD/YD 

GREVIS 

III= 0 
KZZ=O 
XD= XD2-XD1 
YD=YD2- YD1 
ZD= 2D2-201 
XABS=ABS IXD] 
YABS=ABS[YD] 
BETRAG= XABS+ YAB S 

I VK= -1 
I II= 1 

MBET=IFIX[BETRAG/DIVIS] 

no 

BET=FLOAT IMBET] 

RETURN 

ZYD= ZD /YD 14-n_o _____ < 
YBET=YD/BET 
YSTR=YD1 

YXD:YD/XD 
~-y~e_s_......,.ZXO:ZD/XD 

XBET=-XDIBET 
XSTR=XD1 

YSTR=YSTR +YBET' 
XSTR= [YSTR-YD1l•X~D+XD1 
ZSTR=IYSTR-YD1] *ZYD+ZD1 

es 

no 

RETURN 

yes 

no 

XSTR=XSTR+XBET 
YSTR:[XSTR-XD1]*YXD+YD1 
ZSTR= [ XSTR- XD 1] * ZXD+ 201 

to VIDRAW 



3.6 VISKRI 

Name: 

Key-word: 

Language: 

Ca 11 : 

Parameters: 

COMMON: 

Subroutines: 

Storage location: 
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VISKRI 

visibility creterion 

FORTRAN II 

CALL VISKRI (A, B, C, IVK) 

Input parameter: A, B, C 
Output parameter: IVK 

KEMAX, XMIN, YMIN, DELTAX, DELTAY, 
TEILX, TEILY, SIGMAX, SIGMAY, 
THETAX, THETAY, IOPTl, IOPT2, 
IOPT3, IHQ, KWQ, LFQ, MBQ, ICA, 
LSC, MVC, NRC 

INTER, ZERLEG, SEAR CH, DIF 

523 

The input parametersA, B, C are the X-, Y-,Z-coordinates of the 
test point which is tobe tested for visibility. lt is fixed 
in which part of the screen it lies, that is regarding 
1) DELTAX, DELTAY, 2) TEILX, TEILY, 3) SIGMAX, SIGMAY, 
4) TH~TAX, THETAY. Thus the appertaining variables IRX, IRY, 
KDX, KDY, LPX, LPY, MGX, MGY arise, wh~ch mark the respective 
screen patch, 1/4 of the screen patch, 1/16 of the screen patch, 
1/64 of the screen patch in the X-,Y-plane. 

If the test point lies in the same screen patch, 1/4 screen patch, 
1/16 screen patch, 1/64 screen patch,as the last point that 
was tested for visibility, it is not necessary to compute by a 
subroutine call which patches lie in the respective screen part, 
for this is still known from the last call. 
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The variables IRXA, IRYA, KDXA, KDYA, LPXA, LPYA, MGXA indicate 
the· screen part in which the last tested test point is situated. 
lt is queried succesively, whether IRX coincidei with IRXA, IRY 
with IRYA, KDX with KDXA, KDY with KDYA, LPX with LPXA, LPY with 
LPYA, MGX with MGXA, MGY with MGYA. 

If this always is the case, the subroutine SEARCH can be called, 
that computes which partial triangles of patches contairr the 
test -point and excludes trivial cases. If there is no ~oincidence 
in the interrogations, it is branched to the . respective sub
routine that computes the patches for the fixed screen part. 

Supposed, already in the compari,son with IRXA or IRYA there would 
be no coincidence, the subrout1ne INTER(IRY,IRX,NIHQ) would be 
called. NIHQ indicates the number of patches having point 
quantities in the screen patch fixed by IRY, IRX. The indices 
of the surface elements are stored in field IHQ. If number NIHQ 
is less than IOPTl, a quadruple division of the screen patch is 
not advantageous. 

IOPTl, IOPT2, IOPT3 are optimal values, which are fixed in the 
subroutine FLAVIS in a way that with a number of patches in the 
screen part, ·which is less than the appertafning optimal value, 
a quadruple division of the screen part involves no reduction 
of computing time. If the number is greater than the optimal · 
value, the division is made, because then the computing time can 
be reduced. 

If no division is made, the subroutine SEARCH is called to which 
NIHQ, IHQ, A, 8, C are transferred as input parameters. Output 
parameters are the sizes NICA, NLSC, NMVC, NNRC, ISPRU, which 
indicate the number of triangles containing the test point. 
Each patch being a quadrangle can be divided into triangles in 
two different ways. 
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In SEARCH even in trivial cases an unique decision about the 
visibility can be made. Then ISPRU = ~ . (covering) resp. 
ISPRU = -1 (no covering possible) is set and after IVK was 
set accordingly it is returned into subroutine GREVIS. 
This causes for trivial cases a decisive reduction of 
computing time. 

IRS+KEMAX IRS+KEMAX+ 1 IRS+KEMAX IRS+KEMAX+l 

IRS IRS+l IRS IRS+l 

The ·following agreements are made: 

number of Array of 
Indices of corner points triangles ind.ices 

IRS, IRS+KEMAX, . IRS+KEMAX+l NICA ICA 

IRS, IRS+l, IRS+KEMAX+l NLSC LSC 

IRS+l, IRS+KEMAX, IRS+KEMAX+l NMVC MVC 

IRS, IRS+l, IRS+KEMAX NNRC NRC 

After the call of SEARCH the screen lines IRX, IRY are stored 
in IRXA, IRYA, for being available for the next call of 
subroutine VISKRI. 
If number NIHQ is greater than IOPTl, the screen patch is 
divided into four parts. Thus the number of patches in the 
smaller screen parts becomes smaller and there is a reduction 
in computing time. In addition, the subroutine ZERLEG i~ called, 
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to which NIHQ, IHQ, TEILX, TEILY, KDX, KDY are · transferred as 
input parameters. Output paramaters are tha sizes NKWQ and KWQ. 
In field KWQ the indices of those patches are stored, which 
lie in the 1/4 screen patch fixed by KDX, KDY,and the number 
of which is NKWQ. 

After the call of ZERLEG it is computed, whether the value of 
\ / 

the v~riable NKWQ is smaller than IOPT2. If that is the _· case 
no further division of the screen part is made. The subroutin~ 
SEARCH with the input parameters NKWQ, KWQ, A, B, Cis called. 
Output parameters are again the variables NICA, NLSC, NMVC, 
NNRC, ISPRU. After the call ,IRX, IRY, KDX, KDY are stored in 
equal sequence in IRXA, IRYA, KDXA, KDYA. lf the variable NKWQ 
is greater than IOPT2, the subroutine ZERLEG with the input 
parameters NKWQ, KWQ, SIGMAX, SIGMAY, LPX, LPY and the output 
parameters NLFQ and LFQ 'is called. In field LFQ are the indices 
of patches, which lie in the 1/16 screen patch marked by LPX 
and LPY,and the number of which is NLFQ. 

If the variable NLFQ is smaller than size IOPT3 no division of 
the 1/16 screen patch is made. The subroutine SEARCH wit~ the 
input parameters NLFQ, LFQ, A, B, C and the output parameters 
NICA, NLSC, .NMVC, NNRC, ISPRU is called. After the return, 

' 
IRX, IRY, KDX, KDY, LPX, LPY are allocated in equal sequence to 
sizes IRXA, KDXA, KDYA,· LPXA, LPYA. If the variable NLFQ is 
greater than IOPT3 the subroutine ZERLEG with the input para
meters NLFQ, LFQ, THETAX, MGX, MGY and the output parameters 
NMBQ, MBQ is called. In field MBQ are the indices of the patches 
which lie in the 1/64 screen patch fixed by MGX, MGY, and the 
number of which is NMBQ. 

After the third division the subroutine SEARCH with the input 
parameters NMBQ, MBQ, A, B, C and the output parameters NICA, 
NLSC, NWVC, NNRC, ISPRU is called. After the return, IRX, IRY, 
KDX, KDY, LPX, LPY, MGX, MGY are allocated in equal sequence to 
the variables IRXA, IRYA, KDXA, KDYA, LPXA, LPYA, MGXA, MGYA. 
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Before the actual visibility of 
the test point is computed, 
another consideration has tobe 
made. We regard the opposite 
patch 1, 2, 3,~. Point 3 shall 

. . ~ . . 

have a smaller Z-ccordinate 
per~endicular to the drawing plane 
than point 2. _ Point 3 shall lie 
11 behind" point _ 2. A_s you can see 
from the picture, then lines i-2 

and 2-4 are visible, line 3-4 is invisible. Line 1-3 is 
visible in section 1-A and invisible in se~tion A-3. 
As shown above, _ each four-cornered patch can be divided into 
triangles in two different ways. If patch 1,2,3,4 is divided 
into triangles 1,2,3 and 2,3,4, triangle 2,3,4 only covers 
s e c t i o n A - 3 . I f i t i s d i v i de d i n t o _t r i a n g 1 e s _ 1 , 2 , 4 a n d 1 , 3 , 4 , 
triangle 1,2,4 covers section 1-A, which is visible. 

This shows that a point can be actually visible, if it is only 
covered by on~ triangle. lt is invisible, if it is covered 
by at least two triangles. For this the point has tobe contained : 
in two triingles, what can be o~ly satisfied, if each patch 
is divided into triangles in two different ways. 

The output parameter IVK of subroutine VISKRI indicates whether i: 

a test point is visible or not. IVK = ß means it is invisible, 
' IVK = 1 means it is visible. In the prog~am first IVK = 2 is 

set and at each covering of the test point by a triangle IVK 
is reduced by 1. If the test point is only covered once, the 
result is IVK = 1, and it is visible. If it is covered twice, 
the result is IVK = ß, and it is invisible. Then it is returned 
into subroutine GREVIS. 
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If .number NICA of the triangles, ·the indices · of which are in 
,array ICA, = ~' it is interrogated next, whether number 
NLSC = ~ .too. If NICA is not ß, for all indices in field ICA 
the indices of the cornerpoint-coordinates XC, YC, ZC are 
computed. 

The cornerpoints have the indices ICA(MP), )~A(MP)+KEMAX, 
ICA(MP)+KEMA~+l, where MP is a DO variable running from 1 to 
NICA. 

Then the subroutine DIF is called. The indices of the corner
point-coordinates and the test point-coordinates are trans~ 
ferred to it as input paramet~rs. As initial size one gets 
the parameter DIFF which indicates whether the test point 
was covered -by the respective triangle or not: 

DI FF < ß 
DIFF ~ ß 

invisible 
visible. 

The arrays LSC, MVC, · NCR· with the numbers , NLSC, NMVC, NNRX 
are considered in the same way as before arrays ICA with -
the number NICA. If all arrays are processed, IVK has the 
value 1 ·or 2. In both cases IVK=l is set, the test point thus 
is recognized as visible and it is returned into the calling 
programm GREVIS, unless already previously with IVK=ß was · 
returned. 



VISKRI 

X=A-XMIN 
Y = B-YMI N 
~X= I FIX [ AX /DELTA X]+ 1 
~y =IFIX [ BY / DELTAY]+1 
DX=IFI X [AX /TEILX ]+1 
PY=IFIX[BY/TEILY]+1 
PX =I FIX [ AX / SIGMAX]+1 
;PY =IFI X [ BY / SIGMAY]+1 
GX:IFI X(AX/THETAX]+1 
1GY=IFI X [ BY /THETAYl+1 

SEARCH 1 

IRXA=IRX 
IRYA=IRY 

yes· 
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SEARCH1 = SEARCH INIHQ,IHQ, NICA,NLSC,NMVC, NNRC, A,B ,C, ISPRUI 

SEARCH2 : SEARCH (NKWQ,KWO,NICA ,NLSC ,NMVC, NNRC ,A,B,C .I SPRU ] 

SEARCH3: SEARCH (NLFO,LFQ ,NICA , NLSC,NMVC,NNRC,A,B,C,ISPRU] 

SEARCH4 = SEARCH [NMBQ,MBQ,NICA.NLSC,NMVC, NNRC,A,8,C.ISPRUI 

ZERLEG1 : ZERLEG[NIHQ, IHQ,NKWQ,KWQ, TEILX, TEILY, KDX,KDY] 

ZERLEG2 : ZERLEGINKWO.KWO,NLFQ,LFO , SIGMAX, SIGMAY, LPX, LPY] 
.. 

ZERLEG3 : · ZERLEG [NLFQ , LFQ NMBQ, MBQ , THETA X ,THETAY , MGX, MGY J 

ZERLEG 1 

KDXA=KDX 
KDYA=KDY 

= 

SEARCH2 

RETURN 

Yes 

no 

ZERLEG 2 

SEARCH3 

LPXA = LPX 
LPYA = LPY 

14--l.)ollt-t 

IVK = 0 

MGXA=MGX . . 
MGY A=MGY .. 



RETURN 

RETURN 

RETURN 

yes 
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I1=ICA(MPI 

I2: I1 + KEMAX 

IJ: I2 +1 

yes 

DIF ( I 1, I2, 13, DIFF. A.B.CI 

I1:LSC[MP) 

14------~ IVK: 1 

es 

es yes 

DIF(I1 ,12,IJ,DIFF, A,B,Cl 

I1= NRC[MP) 
I2= 11+1 
IJ: 11 + KEMAX 
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3.7 DIF: 

Name: DIF 

Key-word: 

Language: 

Ca 11 : 

Parameters: 

COMMON: 

Subroutines: 

Storage Location: 

Testing whether a test point is visible 

FORTRAN II 

CALL DIF (Il,I2,I3,DIFF,A,B,C} 

Input parameters: Il,I2;I3,A,B,C 1 

Output parameter: DIFF 

EPs, · xc, YC, ZC 

(ERROR} 

228 

The subroutine DIF gets as input parameters 3 indices by - which 
the corner point coordinates of a triangle ·are specified. 
The coordinates of a test point are further input sizes. 

First subroutine OJF tests the trivial cases: 

1. All Z-coordinates of the corner points of the triangle are 
smaller than the Z-coordinate of the test point, i. e. 

ZC(Il} < C, 
ZC(I2} < C, and 
ZC(I3} < C. 

If this case occurs, the test point is visible, the output 
size DIFF is set =+lJ, and it is returned to VISKRI. 
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2. All Z-coordinates of the corner points of the triangle are 
greater than the Z-coordi,nate of the test point, i. e. 

ZC [!11 > C, 

ZC [I2J > c and 

ZC [I3J > C . 

If that case occurs, the test point is invisible, the output 
size DIFF is set = - 1 ~' and it is returned to VISKRI. 

If none of the two cases occurred, the test point has tobe 
tested more detailed. To this some preliminary reflections: 

Let Pl(Xl,Yl,21), P2(X2,Y2,Z2), and P3(X3,Y3,Z3) be three points 
in space. These three three points forma plane. A fourth point 
P(X,Y,Z) lies in the plane if and only if 

Xl X2 X3 . X 

Yl Y2 Y3 Y 
(1) 

Zl Z2 Z3 Z 

1 1 1 1 

In DIF by solving equation (1) it is ascertained, wheih~r the 
Z-coordinate of the test point corresponds to Z, i.e. (1) 
becomes 

XFl XF2 XF3 A 

YFl YF2 YF3 B 

ZFl ZF2 ZF3 · ZV 

1 1 1 1 

(2) i s s0·1 ved to ZV·: 

ZV = ZFl+ [(B-YFl) • (XXl· ZZ2-XX2• ZZl) 

(A-XFl) • (YYl · ZZ2-YY2• ZZl) ] /DIVID 

(2) 

(3) 
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with XXl = XF2-XF1 = XC(I2)-XC(Il) · (4a) 

XX2 = XF3-XF1 = XC(l3)-:-XC(Il) (4b) 

YYl' = YF2-YF1 = YC(l2)-YC(Il) (4c) 

YY2 = YF3-YF1 = YC(l3)-YC(Il) (4d) 

ZZl = ZF2-ZF1 = ZC{l2)-ZC(Il) (4e) 

ZZ2 = ZF3-ZF1 = ZC(l3)-ZC{Il) (4f) 

and DIVID = XXl • YY2-XX2 · YYl (5) 

To avoid rounding errors, after each partial size {equations 
(4a) to (4f)) the subroutine ERROR is called, which controls 
whether the coordinate-difference ha~ already become smaller 
than epsilon. If that occurs, the coordinate-difference is 
set ~- This is necessary to avoid - when having many little 
patches lying closely together - that the picture parts lying 
in front of the patches are recognized as invisible. 
(so called "moth effect"). Mathematically this effect is to 
explain in the following way: the three points forming the test 
plane lie, within the limits of the computing accuracy, so 
closely together that the plane is no longer determined uniquely. 
If such cases shall not be considered, you can renounce to call 
ERROR. 

Moreover it has tobe queried whether size DIVID has become ß, 
to avoid a division through ß, 

If DIVID = ~ that means 

1 •. Pl (Xl, Yl, Zl) = P2 (X2, Y2, Z2), 

o r 2. Pl (Xl, Yl, Zl) = P3 (X3, Y3, Z3), 

or 3. points Pl,P2,and P3 lie on a line. 

If one of the three cases occurred, the test plane is no longer 
determined uniquely (plane degenerated to straight line). In 
this case DIFF = +1 l is set (i.e. visible) and it is returned 
to VISKRI. 
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In all other cases after the solution of equation (3) size DIFF 
is computed by taking equations (4a) to (4f), and (5): 

DIFF = C - ZV ( 6 ) 

Thereafter it is returned to VISKRI, where size DIFF is evaluated: 

DIFF < ß test point invisible: IVK=IVK-1 
DIFF) ß test point visible: IVK=IVK. 



no 

no 

RETURN 

to. VISKRI 

XFl=XC(Il) . 
YFl=YC(Il) 
ZFl=ZC(Il) 
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XXl=XC(l2)-XFl 

ERROR 

XX2=XC(l3)-XF1 

ERROR 

YY1=YC(l2)YF1 

ERROR 

Y\"2=YC(l3)-YF1 

ERROR. 

ZZ1=ZC(I2)-ZF1 

ERROR 

ZZ2=ZC(l3)-ZF1 

ERROR 

DIFF= +lQ', 

\.._ RETü"iw) 

to · VISKRI 2 
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DIVID = 

~ yes 
\.:,/--

ZV=ZFl+( (B-YFl)->-' (XX1 *ZZ2-XX2 *ZZl) 
- (A-XFl )~ (YYl-,(- Z Z2- YY2 ·/ · Z Zl) ) / DIVID 

DIFF = C-ZV+EPS 

·RETURN to VISK.RI 



3.8 ERROR 

Name: 

Key-word: 

Language: 

Ca 11 ; 

Parameters: 

COMMON: 

Subroutines: 

3-40 

ERROR 

Elimination of computing inaccuracy 

FORTRAN II 

CALL ERROR (VAL, EPS) 

Input parameters: VAL, EPS 
Output parameter: VAL 

Storage location: 35 

The subroutirie ERROR tests the input parameter VAL, whether it is 
absolutely already smaller than EPS (=lß- 5 ). If that is the case, 
VAL=~ is set, otherwise VAL is preserved. 
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yes 

VAL= st). 

RETURN 

no 

to DIF 

. ····- •·•-•-, .... ______ J 

l 
i _, 

1 

1 

1 
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3.9 INTER 

Name: INTER 

Key-word: 

Language: 

Call: 

Parameters: 

COMMON: 

Subroutines: 

Storage location: 

patches in the screen patch 

FORTRAN II 

CALL INTER(IRY, IRX, NIHQ) 

Input parameters: IRY, IRX 
Output parameter: NIHQ 

LIHIWI, INDLI, IHQ 

ASSIGN, LODBIT 

92 

The subroutine INTER computes the patches in a screen patch, which 
is fixed by th~ input parameters IRX, IRY. The output parameter 
NIHQ indicates the number of patches searched, the indices of 
which are collected in field IHQ. As generally the number of 
patches is different in each screen patch, it has tobe newly 
computed in each INTER-call. In order to have the correct be
ginning-value for it, in the beginning NIHQ=ß is set. 

The number of patches in the respective screen patch is also given 
by the value of the indication array LIHIWI (IRY, IRX,1), which is 
computed in subroutine FLAVIS. 

In a D0-loop, beginning with 1 and ending with the value LIHIWI 
(IRY, IRX, l)=Lil, in each run NIHQ is increased by 1 and the 
patch counter IANZ is computed. The value of IANZ results from. 
the start value for each screen patch LI2=LIHIWI(IRY,IRX,2) and 
NIHQ IANZ is transferred as input parameter to subroutine ASSIGN, 
which yields as output parameters IZQ, IMIN, IMAX. The system 
dependent program LODBIT loads into cell IHQ(ML) the index, which 
in cell INDLI(IZQ) of the index list is situated between bits. 
IMIN and IMAX. 
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3.9 INTER 

Name: INTER 

Key-word: 

Language: 

Call: 

Parameters: 

COMMON: 

Subroutines: 

Storage location: 

patches in the screen patch 

FORTRAN II 

CALL INTER(IRY, IRX, NIHQ) 

Input parameters: IRY, IRX 
Output parameter: NIHQ 

LIHIWI, INDLI, IHQ 

ASSIGN, LODBIT 

92 

The subroutine INTER computes the patches in a screen patch, which 
is fixed by the input parameters IRX, IRY. The output parameter 
NIHQ indicates the number of patches searched, the indices of 
which are collected in field IHQ. As generally the number of 
patches is different in each screen patch, it has tobe newly 
computed in each INTER-call. In order to have the correct be
ginning-value for it, in -the beginning NIHQ=~ is set. 

The number of patches in the respective screen patch is also given 
by the value of the indication array LIHIWI (IRY, IRX,1), which isi 
computed in subroutine FLAVIS. 

In a DO-loop, beginning with 1 and ending with the value LIHIWI 
(IRY, IRX, l)=Lil, in each run NIHQ is increased by 1 and the 
patch counter !ANZ is computed. The value of !ANZ results from 
the start value for each screen patch LI2=LIHIWI(IRY,IRX,2) and 
NIHQ !ANZ is transferred as input parameter to subroutine ASSIGN, 
which yields as output parameters IZQ, IMIN, !MAX. The system 
dependent program LODBIT loads into cell IHQ(ML) the index, which 
in cell INDLI(IZQ) of the index list is situated between bits. 
IMIN and !MAX. 
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INTER 

ML=G' J 
Lll=LIHIWI [IRY, IRX, 1] . 

IANZ=Ll2+ML 
ML =ML+l 

ASSIGN [IANZ, IZQ, IMIN, IMAX] 

IHQ [ML] = LODBIT~INDLI [IZQ), 
IMIN,IMAX] 

CONTINUE \.---------' 

RETURN to VISKRI 
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3.10 ZERLEG 

Name: ZERLEG 

Key-word: 

Language: 

Call: 

Parameters: 

COMMON: 

Subroutines: 

Storage Location: 

Division of a screen patch 

FORTRAN II 

CALL ZERLEG (MET, IZE, MAR, IZA, 
CAPPAX, CAPPAY, KVX, KVY) 

Input parameters: MET, IZE, CAPPAX, CAPPAY, 
KVX, KVY 

Output parameters:MAR, IZA 

XMIN, YMIN 

MINMAX 

147 

Out of a quantity of patches - the number of which is MET and the 
indices are stored in field IZE - those having point quantities in 
one quarter of the existing screen part are computed. The position 
of the screen quarter is given by the variables KVX, KVY, the 
appertaining distances between X- and Y-screen-lines are CAPPAX, 
CAPPAY. The i~dices of those patches, having point quantities in 
the screen part determined by KVX, KVY, are collected in array IZA 
Their number is allocated to the output parameter MAR. 

Irt order to get the right beginning value for each call of ZERLEG, 
in the beginning MAR=~ is set. For each patch, the index of which 
is .in array IZE, its minimum XMI, YMI- and maximum XMA, YMA-valu~s 
in X- and Y-direction are preserved by calling subroutine MINMAX. 
With these minimum- and maximum-values the variables IRA,IRE 
respecting screen-line-distance CAPPAX,the variables KRA,KRE 
respecting screen-line-distance CAPPAY are formed analogously to 
subroutine FLAVIS. IRA,KRA indicate the first screen part, IRE,KRE 
the last screen part containing point quantities of the patch. 
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lf the first value IRA is greater than KVX or the last IRE 
less than KVX, the patch cannot have point quantities in 
screen part KVC, KVY.lt isthe same, if KRA greater KVY or KRE 
less KVY. In this case i~ is passed to the next patch. In all 
other cases the patch has point quantities in the fixed screen 
part. The output parameter MAR is increased by 1, and the index 
of the patch, which is in array IZE, is stored in array IZA. 

The patches,lying in a screen patch IRY, IRX, were computed 
in subroutine INTER, where an indication array LIHIWI and an 
index list INDLI are used. 
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ZERLEG 

MAR=-0' 

DOMP=l, MET, 

, INMAX[IZE MP ,XMI, .
1 1 YMI,XMA, YMA] 

IRA=IFIX XMI-XMIN /CAPPAX +1-KVX 
IRE=IFIX XMA-XMIN /CAPPAX +1-KVX 
KRA=IFIX YMI-YMIN /CAPPAY +1-KVY 
KRE=IFIX YMA-YMIN /CAPPAY +l-KVY 

es 

yes 

. yes 

P. 

MAR=MAR+l 
IZÄ [MA~ = I ZE [M~ 

1.4---------1 CONTINUE i-. . ._ _____ ___. 

RETURN to VISKRI 
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3.11 SEARCH 

Name: SEARCH 

Key-word: 

Language: 

Searching of patches containing the 
test point 

FORTRAN II 

Ca 11 : CALL SEARCH (NIRS, IRS, NICA, NLSC, NMVC, NNRC, 
A,B,C, ISPRU) . 

Parameters: Input pa ramete rs: A~ B, C, NIRS, IRS 

COMMON: 

Output parameters :NICA, NLSC, NMVC, NNRS, ISPRU 

EPS, ICA, KEMAX, LSC, MYC, NRC, XC, YC, ZC, IN 

Subroutines: INFLAP, INFLA4, INFLA3 

Storage Location: 237 

Out of a number NIRS of patches, the indices of which are in 
field IRS, those containing the test point P{A,B,C) are tobe 
searched. 

First the counters NICA, NLSC, NMVC,and NNRC=ß are set. The 
significance ·of the counters is shown in the following table 
{see also chap. 6): 

Array of surface 1. Index 2. Index 3. Index Number of surfaces 
·indices in the.array 

!CA N N+KEMAX ! N+KEMAX+l NICA 
' 1 i 

LSC N N+l 1 N+KEMAX+l j NLSC 

MVC N+l N+KEMAX+l ; N+KEMAX iNMYC 
1 

NRC · N .. N+l 1 N+KEMAX INNRC 
·. 

Moreover the branch-parameter ISPRU=l is set. 
With the call CALL INFLAP{A,B) in the subroutine package INFLAS 
the X-, Y-coordinates of the test point are transferred. In the 
further process of SEARCH only the indices of the corner points 

' 

{ 
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of the respective patch are transferred to INFLAS. 

Dependent an the D0-index of the D0-loop, these indices are 
computed in the loop. Then it is queried, whether all Z-coordi
nates of the quadrangle are smaller than the Z-coordin?te C of 
the test point. If that is the case, the patch is irrel.evant 
for the further testing, i.e. the patch cannot cover the test 
point and it is returned to the end of the loop. 

If not all Z-coordinates of the quadrangle are smaller than C, 
it is computed by call CALL INFLA4(IR,IR1,IR3,IR2), whether the 
test point lies in the quadrangle. The result is in the COMMON
size IN. The address-allocation for IN is made in subroutine 
FLAVIS. 

IN Significance 

-2 test point lies on a line 
-1 test point lies in a corner point 

~ test point outside the quadrangle 
+1 test point inside the quadrangle 

In the fol lowing branches IN i s tested: 

IN further o erations 

=-1 branch off loop-end 
=0 branch off loop-end 

>~ further testing of the Z-coordinates 
=-2 of the quadrangle 

If IN=-2 or > ~ (test point lies in the quadrangle or an a 
boundary line), the Z-coordinates of the quadrangle are tested, 
whether all Z-coordinates of the quadrangle are greater than 
Z-coordinate C of the test point. If that is the case , the 
quadrangle anyway covers test point P and the branch parameter 
ISPRU is set to zero. Afterwards it is returned to VISKRI, where 
ISPRU=~ leads to a return to GREVIS resp. VIDRAW with IVK=~ 
(point invisible). 
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' 
After the exclusion of all trivial cases, the quadrangle is 
di~ided in two different ways in triangles(see chap. 3.6) 
and by call CALL INFLA3(INDEX1, INDEX2, INDEX3) it is computed 
whether the test point is in .a tri angle. 

W~n~e loop is worked off, . the numbers of the respective 
triangles have been allocated to the output parameters and 
the input sizes are unchanged. Then it is returned to VISKRI. 
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SEARCH 

NICA: fJ 

NLS C: S 
NMVC: 0 
NNRC : 2 
ISPRU: 1 

IR :IRS[MPI 
IR1: IR+1 
I R2: IR + KEMAX 

IR3: IR2+1 

NICA: NICA+1 

ICA[NICA]:IR 

ZC1 :ZC [IR! 

ZC2=ZC[IR1I 

zc 3 = ZC I IR2I 

Z C L. : Z C [ IR 3] 

INFLAL.: CALL INFLAL. !IR , IR1, IR3, iR2] 

rNFLA31: CALL INFLA3 1 R. IR 1, IR3] 

NLSC: NLSC+1 

LSCINLSC] : IR 

2 



= - , 

INFLA3z 

NMVC= NMVC + 1 

MVC [ NMVC ]=IR 

RETURN 
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= +1 

INFLA3z a CALL INFLA3[IR1.IR2, IR3] 

NNRC=NNRC+1 

NRC[NNRC]=IR 

to VISKRI 
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3.12 INFLAS new 

Name: INFLAS 

Key-word: 

Language: 

Ca 11 s: 

Parameters: 

COMMON: 

Subroutines: 

Computation, whether a point lies within 
a surface limited by vectors 

META 920, has tobe loaded with the 
FORTRAN-loader 

CALL INFLIN (XC, YC,IN) (taking over of the 
(field addresses and the address of the 
result parameter~) 

CALLINFLAP (XP,YP) (taking over of the test 
point-coordinates) 
CALL INFLA3 tINDl, IND2;IND3) ( I NFLAS fo r a 
patch consisting of 3 cornEr points) 

CALL INFLA4 (INDl, IND2, IND3, IND4) ( INFLAS for 
a p"tch consisting of 4 corner points) 

Input parameters: XC,YC,XP,YP;INDl,IND2,IND3, 
IN 04 

Output parameter: IN 

Storage Location: 229 

INFLAS has to compute as quickly as possible, whether a test 
point P(XP,YP) lies within a surface, which is spanned by points 

Pl = Pl ( XC(INDl), YC (INDl) ) ,. 

P2 = P2 ( XC(IND2), YC(IND 2) ) 1 

P3 = P3 ( XC(IND3), YC (IND3) ) 

and byP4 = P4 ( XC(IND4), YC (IND4) ) when having patches with 4 
corner points. 

For time-saving reasons, INFLAS is initialized one time in sub
routine FLAVIS with the call CALL INFLIN(XC(l),YC(l),IN), i .e. 
the field addresses and the address of the result parameter IN 
are transferred. 
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For the same reasons the coordinates of test point P are trans
ferred in subroutine SEARCH by call CALL INFLAP(XP,YP). In the 
loops, the indices of the corner points of a patch are then only 
transferred by CALL INFLA3(IND1,IND2,IND3) resp. CALL INFLA4 
(IND1,IND2,IND3,IND4). 

The subroutine yields for both, convexo and concave patches the 
true sentence. The result parameter IN gets for each case the 
folluwing values: 

IN Si nificance 

-2 test point p lies on a line ) 

-1 test point p lies on a corner point ) of 
) the patch 

~ test point p lies outside ) 

+1 test point p lies inside ) 

In subroutine INFLAS from • a point Pa straight line is put in 
one direction. lt is tested by the boundary vectors of the surface 
whether they forma point of intersection with this straig~t line. 
The number of points of intersection available is counted. lf the 
number is ß or an even number, Pis outside, if it is odd, Pis 
inside the patch. 

Thus we distinguish the following cases, which are generated by 
comparison of the signs of the two X-values: 
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Case 1: 

Xl and X2 = 0 

la) Yl and Y2 have equal signs 

I
P1 

P2 no point of intersection 

p 

Case lb: Yl and Y2 have different signs 

Point P lies an a connection line 

Case 2: One X-value = ~' one negative 

/P1 

/ _ no point of intersection possible 

P2 P 

Case 3: 

One X-value = ·0, one positive 

3a: 

Yl and Y2 have equal signs 

~ 
~P2 

no point of intersection possible 

p 
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3b: Yl and Y2 ha ve different s i gns 

point of intersection is given 

Case 4: Both X-values have positive signs; 
point of intersection is given with different 
Y-signs; according to 3. 

Case 5: Both X-values have negative signs; 
according to 2 no point of intersettion possible. 

Case 6: Xl and X2 have different signs 

6a: Yl and Y2 have equal signs 

no point of intersection possible. 

,, ---------'---

6b: Yl and Y2 have different signs 

PI 

P ____ _ 

P2 

6c: Yl and Y2 are = ß 

P1 p P2 

One point of intersection possible. 

In order to ascertain,whether there is 
a point of intersection, the value YP 
is substituted into the straight-line
equation of the connect~on line. 

If result value X=~, the point lies 
on the straight line. 

If the value is X> ß, there is a point 
of intersection with the positive 
unl imited l ine. 

If X-value < ß, there is no point of 
intersection. 

Point P lies an the connection line 



GNf'~AJ) 
l .. <A?: !·· ·1 

l 

address of the 1st 
parameteraddress 

.< ZAEHL> := 0 
<z) := EOINb 

with indirect addressbit---- · ·) C S~HLA 

L ~_xi,~ _ <<z~l 

~~~~+~} _!~~~~~~,: II 
~X2+ t> : = <A> 
<A>:= .(A>* 

1 ·' 
~. ,/ 

.,- ---...... 
I \ 

\'---~~~~:~~ 
~ --· -·-- •··• _ l ··--· . 
L.< INF0)> _:_=,::<I_Nf.L.A/f', 

[;A::- =:~- --~---__] 

address of the last 
parameter address with 
indirect addressbit 

last parameter = index 
of the last point 
get X-value; result: X-XP 

normalize the counter of 
intersection points 

loop beginning 

actual point-index - XR 

store X-XP to X2,X2+1 
multiplymantissa of X2 
with mantissa of X1 

thie results in the 
following 6 cases 



case 6b: Y-values 
have different signs 

( YVV 

INLIN 

like case 6b: 

intersect i on 

YVV 

case 60: no 
intersection 
point possible 

YVER 

<Y2+1>:= <A> 
<X>:=<B> 

XUM 

case 

xvv 

INLIN 

case 1: both 
X-values = 0 

yes 

YVER 

<Yl> :=<B> 

SCHLEN 

XGV 

one cf the X-values 
equal, the other t: 0 

XlU 

case 2 

no 

NUM 

XPOS 

case 3/or t. : 
at leas one 
cf the X
values is 0 

intersection 
point im
possible only 
exchange 

<A>:=<Xl+ 1> 1------------

1a: Y-sign equal 

YVER 

<Yl>: =<B > 

UMS 
__,/ 

<Yl+ 1>:=<A> ! 

<X1>:=<X2 > 1 

<Xl+ 1>: =<X2+1> 

SCHLEN ) 

3b or t.b: 
enlarge the 
counter cf 
intersection 
points 

<ZAEHL>:= 

exchange:, 
mantissa of Y2 

-v1 ♦ 1; 

X2, X2+1-

X 1, X1 + 1 

w 
1 

branch to U1 

the end cf 
....;J 

the loop 
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YVV 

<P1 ,Pl+l) := 

case 6b·: X and Y havH 
different signs 

YI; Y 1 + P )l<'X2 , X2 + 1> 

linear equation has tobe 
computed 

numcrator=~; point 
on a line 

INLIN 

+1 

<N := <'Y2+1l 
<13" := .c X> 

<A,B;>:= <,;\.,D>' 
~~X 1 , X 1 + 1 >-
- < P 1 ,Pl+P' 

: =<.lv 

<Jv : = <Y2+1 > 
<B> := <=X> 

<A_, B> : .= <A, B > 
- .<Y1, Y1+1)' 

numerator: X1•Y2-X2~Y1 

numerator~ ~; denominator 
has tobe computed 
save sign of the numerator 

denominator: Y2-Y1 

~~--,~AEHL>:= comparison of 
(.lAEUL> + 1 signs: a t .. equal 
"--....----'signs: intersec

n 

if a point lies on one of the 
lines, it is tested, whether 
the point is in accordance with 
one of the points, that tested r---,,---'-----

<. Y P- : = <x;;,, not yet. 
~A> :=<Y2+1> 

UMS 

ENDJ;; 

' tion point; 
enlarge counter 
of' intersection 
poiri't s 

. ~"INAD ;,>:::: 

~7.AEHL>-211 

at odd number of inter
section points: 
result = 1 
at even number: 
result = ~ 



taking-over the last 
point, that was computed 
and buffered as the first 

3-59 

N.UM 

<X 1 , X 1 + 1;>' : ::: 
<X.2, X2+1 >. 

YVEH 

<Y1+1,Y1)::: 
<AD:> 

SCHLEN 

SCIILA +2 

\ 

1 

excharige from P2 to P1 
before getting Y2 

end of loop 

ENDE all points operated 

~ 
brQnch to loop 
beginning 



takin g over of the X -coord. 

of the next point, 
test regarding accordance 
with XP; subtraction X-XP 

last point 
<A,B>:= 
<YL+l, YL> 

( 1 ) test for X-accordance 

( 2) no accOrdance: 
normal exit 

yes 

<A.B >: = 
<<XFAD >> 

<XM>:=<A> 

<A,B>:= 
-« YFAD >--

3-60 

result in A.B: X-XP 

A has to correspondent · 
to the output-value of XVER 

no 
<A,B>: =<A,B> (2 ) 
-<YP+ 1, YP > 

accordance with 
point P. 
direct exit 

<< INAD»::=-1 

1 
1 
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4. Measurements of time 

Measurements of time resulted in the following computing time: 

T "' 

there i s 

ML = Number of patches in the screen patch, which is 
defined by IRX and IRY. 

ITR= Number of VISKRI-calls, the visibility testings of 
which refer to a point in the screen patch. 

T'\'\. = Computing time for a VISKRI-call, the visibility 
testing of which refers to a screen patch,that only 
contains one patch. 

From (1) follows 

(2,) T = f(time-figure),i.e. the computing time is linearly 
proportional to a time-figure. 

In the first approximation results 

ML 
( ,rv; Im"' ) =(~<1;HL -: 

with ML = mean value of the patches per screen patch 

and 

{ 4-) ITR --

with ITR= mean value of the visibility testings per screen patch 

Hence follows 

ML ~ .i 
N 

- 1 
1 

lTR ~ "i[ 

and (6) t'ime-figure ~ ~2 
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The computing time is inversely proportional to the square of 
the screen patch number or to the number of screen patches 
arising from a possible division. 

You cannot use this favourable dependence on smaller computers 
as for example C 90-40, for there is not enough storage space. 

On large scale computers the use of this relation means a 
considerable time saving, and it is easily to realize by 
increasing the screen patch number resp. further division 
of the screen patches. 

In its present form FLAVIS needs for 100 patches an average 
of 4 - 5 minutes. 



5-1 

5. Picture examples for the results obtained by FLAVIS 
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ERLIN 

ERLIN 
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---



5-5 



5-6 



5-7 

, 1•BILO: 
t.PHJ•l2;41 GRAD 
t. Z • , . 4 • 8 Ht1 
STARTL.AGE: 
XWs 70 r,RAD 
YW• 0 GRAD 
ZW• i 20 c; rtA0 
DREHUNG : · 
YW• 0 GRAD 

1•U!LD: 
APHJ"12.41 QRA.D 
AZ• 4•1'1 ' 1-1·1 
STARTlAGE• 
Xw• 70 GRAD 
YW• 0 . GRAD 
z;;:1 ;;o r,;-iA!:> 
[11-l:.l !~J'~G: . 
V,/ ; 0 r.,~AD 
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2,BILO! : 
of>H!~l?..lil üRt.D 
oZ• 4•8 '1M 
STA.RTLAGC: 
XW• 70 GRA.!) 
Ytl• . 0 GRAD . 
ZW•• 20 , GnAD 
ORE ►lUNG: 
YW• 30 , 0RIID 

2•BIUi: 
oPH!~l~.,;1 GRAD 
o7.• 4; ~ tlll 
STARTL1,Gr; 
XW• 70 · ( ;<U, t) . 
Y-./• 0 c;r,,\t) 
ZW• 20 (;>{AD 
t>R!:.HIJNG; 
Y..:• 3o cn A~ 
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3,BIU>: 
APHI•l2•4l GRAD 
AZ• 4•811M 
STARTLAGE: 
XWc. 70 GRAD 
VW• 0 GRAD 
ZW• 20 Gö?AD 
DREHUNG: . 
VW, 60 ' GRAD 

3161!..DI 
t.PHl•l2,41 GRAD 
AZ• ... 8 M'1 
STARTl.AGE:l 
xw= 70 c;r.:,,~, 
YWc O C~A., 
ZW• 20 G'.~,1. 0 
DREHUNG; 
YI-I• , 60 Gr{AO 
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5•BILD: 
APHJ&12.41 C,R/l!J 
AZa 4•8 MH 
ST ARTL.AGE: 
XW• 70 GRAO 
Y\~, 0 GRAD 
Zwc 20 GRAD 
DREHUNG: 
Yw~ 120 GRAD 

S,DILD: 
iPHia12•1+1 (,RA!) 
A].• 4,8 t,'.:1 

. ST ARTl, l,G.C: 
>:..:• 70 G~/ll> 
y\•I• 0 GRP> 
Z,,:: 20 Gi<A) 
D!~ EHLll~G: · ' . 

Y i/ D 120 ,GRAI) 
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6•8lt.D: 
t.PH I "12 • 1; l GR .\D 
1,z • '+ • 8 . t~H 
STARTLAGEl 
XW• 70 ' GRA0 
YW• ,,0 GRAD 
Z1-h ?.O GHAD 
DREtlUNG! 
Yrl• 150 GRAD 

6•8ILI>: 
t.PH J • 1 ?.. 11 ! GRAD 
6Z• 4•8 MM 

. STARTLl,GE:: 
XW• 70 G.~AO 
Y,1• . 0 Gqt,D 
ZW ■ 20 GRAD . 

· DRElfü~1G: 
YW• 1:.0 GRAD 
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7•BILD: 
t.PHl•l2.1;1 GRAD 
t.Z.• '+•8 MH 
STARi~AGU 
X~I• 70 GHAD 
YWc O GRAD 
zw;. 20 GRAD 
DRCHUtlG: . 
YW• 1bO GRAD 

7,BILO: 
t.PHJ~l?.,1;! . GRAD 
AZa 4•E. >-:~ 
ST ARTU,G[: . 
XWc 70 Gf~A!..l 
YW• 0 GRA[J 
Ztl• 20 G~A') 
0><!:H:J~G: : 
Y..i ■ ,·. H,,1 (i',A:l 
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9•BILD: 
t.PHl•l2.41 GRAD 
t.l= 4+-fl M:-1 
STARTl.AGE: 
xw= 70 Gi~110 
Yi-/11 0 Gf~A[l 
ZW• 20 GRAD 
DREHUNG: 
VW• c40 tif<AD 

·9•ß!L.[J: 
t.PH:•l?,41 GP.AO 
1.z. 1;. n •1--1 

STARH.l,Gc: : 
X~!• 70 r,~AD 
\'~i• C G~!I') 
ZW• ?.O C\l!AD 
D~EHU',G! 
y~; • 2~ ') (l•"- tL 

' 



,, 
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l0•BJLDl 
t.PHl•12,U GRAD 
t.Z: 4•!\ M~ 
START\...AGE: 
XWc: 70 GRAD 
YW• 0 GRAO 
ZW• 20 Gf{AD 
DREHUNG: 
YWs 270 GH.1-D 

10•[~1\ IJ; 
t.PH!•lr?,'tt GRAD 

6 zc lt•B MM 
STAf<TLkGE; 
XWs 70 G!~kl) 
YWs O Gf.' A'.> 
h!• 20 G~M'l 
OREHu:, G: 

y,;s 270 GPJ.0 

· 1 
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/ 
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\ 

\ 
r 
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6. Listinss 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

, 40 
41 
42 
43 
44 
45 
46 

. 47 
48 
49 
so 
51 
52 
53 
54 
55 
56 
57 
58 
59 

Cl*********************************************************************C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

FFFFF" 
F 
F 
FFFF 
F 
F 
F 

L 
L 
L 
L 
L 
L 
LLLLL 

AAA 
A A 
A A. 
AAAAA 
A A 
A A 
A A 

V V 
V V 
V V 
V V 
V V 

V V 
V 

I 
, I 
I 
I 
I 
I 
I 

sss 
s s 
s 
sss 

s 
s s 
sss 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C**********************************************************************C, 
C C 
C C: 
C PRSGRAM HI ERARCHY BF FLA VI S C· 
C C: 
C C· 
C**********************************************************************C 
C C 
C C 
C ** ******* * c· 
C ----~•-•-••••* * /'1' .. ••••/ C 
C I * rLAVIS *••-·•••>/VIDRAW/•-••• C 
C I ........ * * /••••""!•/ t C: 
C I I ********** l l C 
C I I I I C: 
C I l I I C' 
C V V V I C 
C /•~--••/ l·••••-I /••----1 I C 
C /HINMAX/ /ASSIGN/ /GREVIS/ I C 
C /••-·••/ / ......... / /••--••/ I C 
C C. A I l C 
C I I I 1 C 
C I I l I C 
C I I V I C 
C /••••••/ l••••-•I ; ........ ; I C 
C /ZER~EG/ /INTER /<•--- .. ·--- .. -----•-/VISKRI/<• .. -- c, 
C ; .......... ; / .......... / , ; ... -.. ........ ; C 
C A l I I C 
C I I J I ; ........ / C 
c ·~--~·--~---------~-~---M---~~--~ 1 ~------->/ DIF I c 
C l /ERReR / C 
C I 1-- .. ---1 C 
C V C 
C ; ......... ; C 
C /SEARCH/ C 
C /••••••/ C 
C I C 
C I C 
C I C 
C V C 
C ; ....... / C 
C / INFLAS/ C 
C ; .......... ; C 
C C 
C C 1 

C**********************************************************************C 
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60 C2**************«******************************************************C 
61 C C 
62 C EXPLANATIB~ BF THE SUBR~UTINES C 
63 C C 
64 C 1 FORTRAN 1 ASSEMBL I C 
65 C••********************************************************************C 66 C , t , c 
6 7 C SUBR • 1 USED I USED I PURP8SE C 
68 C I SUBR • 'SYSTEM.. ' C 
69 C 1 SUBR, C 
70 C C 
71 C**********************************************************************C 
72 C ' 1 

' C 
73 C FLAVIS 1 MINMAX 1 PUTBIT 1 TB SETUP LISTS,Te CeMPUTE CeNSTANTS C 
74 C •AsSIGN 1 CLEAR C 
75 C 1 VIDRAW 1 SETUP C 
76 C 1 GETANZ C 
77 C I C 
78 C M!NMAX 1 • 1 „ IMIN .. ,MAX-SEARCH IN SCREEN PATCH C 
79 C ,. ' . , C 
80 C ASS I GN 1 • 1 "' 1 TB C8MPUTE BI TF I ELD F'eR INDEX C 
81 C , 1 1 C 
82 C VIDRAW 1 VJSKRI 'BLIND •VISIBILITY, DRAWING THE VISIB~E PARTS C 
83 C •GREVIS •VECTR •BF THE PICTURE C 
84 C t C 
85 C GREVIS 1 VISKRJ ,. •Te CBMPUTE THE LIMIT eF VISIBILITY C 
86 C I C 
87 C VISKRI I INTER • 1 VISIBILITY CRITERIBN C 
88 C I ZERLEG ,. ' C 
89 C I SEARCH • C 
90 C , D I F' "' ' C 
91 C I t C 
92 C DIF 1 ERR6R • •Te CeMPUTE VISIB. eF A TESTING PeINT C 
93 C ERR8R • ~ •Te EXAMINE PRECISI6N eF CBMPUTATIBN - C 
94 C t C 
95 C lNTER 1 ASSIGN 1 L8DBIT •Te CeHPUTE PATCH IN SCREEN PATCH C 
96 C 1 1 1 C 
97 C ZERLEG !MJNHAX • 1 TB CBMPUTE NUMBER eF PATCHES JN THE C 
98 C 1DIVIDED SCREEN PATCH C 
99 C SEARCH • IINFLAS 1 SELECTI6N BF PATCHES, CBNTAINING THE C 

,100 C I tTESTPBINT .. C 
101 C**********************************************************************C 
102 C C 
103 C EXPLANATIBN 6F THE SYSTEM-DEPENDING SUBRBUTJNES C 
104 C C 
105 C**********************************************************************C 
106 C SUBR • 1 LANGU • ' PURPesE C 
107 C I C 
108 C**********************************************************************C 
109 C SETUP •AsSEMBL 1D!SPLAYF'ILE DEP,, SCALATIBN C 
110 C CLEAR •ASSEMBL •Te ERASE DISPLAY PICTURE C 
111 C BLIND .•ASSEMBL •BLIND ADJUSTEMENT BF PBINT C 
112 C VECTR 'AsSEMBL. 1 TB DRAW A VECTBR C 
113 C SHBW •ASSEMBL 1 TB BUTPUT DISPLAYFIL.E C 
114 C GETANZ •ASSEMBL •Te CBMPUTE NUMBER BF FlLLED DISPLAYFJLE-CELLS C 
115 C PUTBIT •AsSEMBL •Te FILLIN BITSAMPLES C 
116 C LBDAIT •ASSEMBL 1 BUTPUT BF BITSAMPLES C 
117 C INF'LAS •ASSEMBL •INTERRBGAT18N 1 WHETHER TESTPeINT LIES IN PATCH C 
118 C 1 ' C 
119 C**********************************************************************C 



120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
,155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
i69 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
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C , C 
C3************•********************************************************C 
C 
C 
C 
C 
C 
C 

SHBRT SPECTFICATJBN 9F THE FLAVIS•SUBRBUTINE•PACKAGE 

C 
C 
C 
C 
C 
C 

C**********************************************************************C 
C C 
C C 
C C 
C FIRST, IN THE FIRST PART SF FLAVIS THE CßNSTANTS ARE CBMPUTED, C 
C INDICATieN. AND INDEX•~ISTS ARE RESTBRED, C 
C THAN, IN A 2ND PART 8F FLAVIS WITH THE SUBRSUTINES MINMAX, ASSIGN 
C AND PUTBIT INDICATißN• AND INDEX•~ISTS ARE SETUP• C 
C IN A 3RD PART 6F FLAVIS THE VIS!BILITY STUDY IS STARTED AND C 
C CBNTRBLLED, CSUBR6UT I NE VI DRAWJ C 
C C 
C VIDRAW CAUSES, IF NECESSARY, THE VISlBILITY STUDY OF THE KNBT . C 
C AND THAN TRANSFERS THE INITIAL• BR ENDPBINT BF AU• RESP, V•~INE•C -
C ELEMENT TB THE SUBR6UTINE GREVIS, THE DISPLAYFILE THAN WILL BE C 
C FILLED WITH THE RESULT OF GREVIS• .C 
C C 
C THE SUBRBUTJNE GREVIS TESTS THE ~IMIT eF visIBILITY WITH THE C 
C SUBRBUTINE VISKRI• C 
C C 
C THE SUBRBUTINE VISKRI ASCERTAINS WITH THE PRBGRAMS INTER, SEARCH C 
C ZERLEG ANO OIF THE VISIBILITY 8F THE TEST•PBINT, C 
C C 
C THEREBY IT IS FBUND BUT WITH INTER, HBW MANY PATCHES ARE l.N THE C 
C SCREEN PATCH• C 
C C 
C WITH THE SUBRBUTINE SEARCH IT IS ASCERTAINED WHICH PATCHES C 
C INC~UDE THE RESPECTIVE TEST PBlNT CTHIS IS DBNE BY THE SUBRBUTINEC 
C INrLAS: IN FLAVIS WITH INFLIN THE ADDRESSES BF THE XC· AND vc~ C 
C LISTS AND THE ADDRESS BF THE RESULT PARAMETER ARE TRANSFERRED• C 
C IN SEARCH FIRST WITH INFLAP, THE cee, BF THE TEST PBlNT ARE C 
C TRANSFERRED• IN THE LBeP eNLY INFLA4 • WITH 4 INDICES 8F THE C 

- C I CBRNER cee. BF A QUADRANGU~AR PATCH RESP, INFLA3 WITH THE 3 C 
C INDICES eF A TRIANGULAR PATCH ARE CALLEDJ• C 
C AFTER THAT THE PATCH IS PARTEO IN TWB DIFFERENT WAYS INTB C 
C TRIANGLES AND IT IS CALL~D WHlCH 6F THEM INCLUDE THE TEST PBINT C 
C CW I TH I NFL.A3J • THE RESUL T l S STBRED • C 
C C 
C IN DIF AND SEARCH TRIVIAL CASES ARE HANDLEO PREVIßUSLY BR C 
C EXCLUDED, . C 
C C 
C BY THE SUBRBUTINE ZERLEG• IF NESCESSARY" A DIVISIBN eF THE C 
C SCREEN•PATCH IS MADE. C 
C C 
C BY THE SUBRBUTINE DIF IT IS ASCERTAINED WHETHER A TRIANGLE C 
C CBVERS THE TEST PBINT BR NBTe PBSSIB~E INACCURACIES IN CBMPUTATIBN 
C ARE ELIMINATED BY THE SUBRBUTINE ERRBR• , C 
C C 
C C 
C C 
C C 
C C 
C*********************************~************************************C 
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180 C4---------••-••••·-••···•-------•··•---•-·•···--~--------~---•-•·•••-•C 
181 C C 
182 C LIST eF THE CftMMeN-SlZES C 
183 C C 
184 C THE SUBR. ASSIGN AND ERReR De NBT USE CeMMeN-SIZES• C 
185 C THE SUBR. JNFLAS IS AN ASSEMBLER•PR8GRAM AND USES THE C~MMBN"' C 
186 C SIZE IN, C 
187 C D = DEFINED ; u = USED ; EU = USED WITH EQUIVALENCE • C 
188 C C 
189 c-------------~---------·-----~--·----~-------~-----------------------~c 
190 C CBM'-18N• HP*F~AVIS*VIORAW*GREVIS*VISKRI•SEARCH*INTER*ZERLEG•MINMAX•DIF~ 
191 c----------~--------~---~---------------------------------~---·--------c 
192 C IN * * D * * * * D,U * * * * * 193 C XMI\I * D * o,u * * * u * * * u * * * 194 C YMIN * D * o,u * * * LJ * * * u * * * 
195 C IHQ * * .. * * u * * D * . * * * 196 C JNDLI * * D * * * * * u * * * * 
197 C LIHIWI• * o,u * * * * * u * * * * 198 c; KEMAX * D * u * * * u * u * * * u * * 199 C XT * D * * u • • * EU * * * EU * EU• 
200 C YT * D * * u * * * EU * * * EU * EU• 
201 C ZT * D * * u * * * * * * * EU* 
202 C EPS * * D * u * u * * u * * * * u * 203 C DIVtS * * D * * u * * * * * * * 204 C II l * * * u * D * * * * * * * 
205 C KZZ * * * u * D,U * * * * * * * 206 C ICA * * * * * u * D * * * * * 207 C LSC . * * * * * u * ,D * * * * * 
208 C MVC * * * * * u * D * * * * * 209 C NRC * * * * * u * D * * * · * * 
210 C I * * 0 * u * * * * * * * * 
211 C K * * 0 * u * * * * * * * * 
212 C L * * 0 * u * * * * * * * * 213 C NPUF * * D * u * * * * * * * * 21'+ C DEl,,TAX* * o,u·• * * u * * * * * * 215 C DEl.,TAY* * o,u * * * u * * * * * * 216 C KWQ * * * * * O,U * * * * * * 
217 C l,.F'Q * * * * * D,U * * * * * * 218 C HBQ * * * * * D,U * * * * * * 219 C IßPTl * * D * * * u * * * * * * 220 C IßPT2 * * 0 * * * u * * * * * * 221 C IßPT3 * * D * * * u * * * * * * 222 C SlGMAX• * D * * * ' u * * *· * * * 223 C SIGMAY* * . D * * * u * * * * * * 22~ C TEILX * * D * * * u * * * * * * 
225 C TEILY * * D •• * * u * * * * * * 226 C THETAX• * D * * * u * * * * * * 
227 C THETAY• * D ' * * * u * * * * • · * 228 C ?E * D * u * * * * * * * * * 
229 C IEMAX * D * u * ·• * * * * * * * 230 C: IQ * * o,u * * * * * * * * .. 
231 C KE * D * u * * * * * * * * * 232 C L.EHAX * D * u * * * * * * * ·* * 
233 C NANZAL* u * D * * * ,. * * * * * 
23'+ C XMAX * D * o,u * * * * * * * * * 
235 C YMAX * D * o,u * * * * * * * * * 
236 C XC * D * * * * * u * * * u * u * 
237 C YC * D * * * * * u * * * u * u * 238 C zc * D * * * * * * * * * u * 
239 c----------------~-~-------------------~-------------------------~-----~c 
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240 C5*6*******************************************************************C 
241 C C 
242 C C 
243 C SIGNIFJCANCE eF THE ceMMeN~SIZES C 
244 C C 
245 C C 
246 C**********************************************************************C 
247 C C 
248 C**********************************************************************C 
249 C C 
250 C C 
251 C DELTAX: DISTANCE BF TWB X•SCREEN LJNES C 
252 C C 
253 C DELTAY: DISTANCE BF rwe Y•SCREEN LINES C 
254 C C 
255 C DIVIS MEASURE FBR THE ABSBLUTE SIZE BF ALL PATCHES IN THE X~,Y•PLANE 
256 C C 
257 C EPS EPSI~BN ~ 0,00001 C 
258 C C 
259 C I : U•.INOEX 8F A KNBT C ' 
260 C C 
261 C ICA : LIST BF THE TRIANGLES GBtNG THR8UGH THE PBINTS WJTH THE C 
262 C JNDicEs tQ, IQ+KEMAX, IQ+KEHAX•1 AND CBNTAINING ,A PBJNT THAT C 
263 C tS Te BE STUDIEO FeR VISIBlLITv. C 
26~ C C 
265 C IE NUMBER eF u-~INES C 
266 C C 
267 C IEMAX: MAXIMUM NUMBER 6F U•LINES C 
268 C C 
269 C IHQ : LIST 6~ THE ro~INDICES BF PATCHES, HAVING PBINT QUANTITIES C 
270 C IN BNE SCREEN PATCH C 
271 C . . C 
272 C III : sHews, WHETHER 2 P81NTS HAVE A SH6RTER DISTANCE THAN EPS C 
273 C C 
27lt, C lKl,. : FREE FeR · EXTENSIBNS C 
225 C C 
276 C IN : sHews, WHETHER A P6INT LIES IN A PATCH C 
277 C C 
278 C INDLI : INDEX•L!ST eF PATCHES C 
279 C C 
280 C IM : FREE FeR EXTENSIBNS C 
281 C C 
282 C 16PT1 : LIMIT FeR NUMBER eF PATCHES AT THE 1ST DIVISIBN eF THE C 
283 C SCREEN PATCH C 
284 C IBPT2 ; LIMIT peR NUMBER 6F PATCHES AT THE 2ND DIVISIBN eF THE C . 
285 C SCRE~N PA.TCH C 1 

286 C IBPT3 : LIMIT FeR NUMBER 6F PATCHES AT THE 3RD DIVISIBN BF THE C 
287 C SCREEN PATCH C 
288 C C 
289 C IQ : INDEX, CBMBINING I•,K-,L.•INDEX C 
290 C C 
291 C K V•.t NDEX BF A KNBT C 
2~2 C C 
293 C KE : NUMBER eF. V•I,. INES C 
294 C C 
295 C KEMAX: MAXIMUM NUMBER BF V•LINES C 
296 C C 
297 C KWQ : ~IST · er IQ•INDlCES eF PATCHES HAVING P6JNT QUANTITIES IN C 
298 C A 1/~ BF THE SCREEN PATCH C 
299 C C 



300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
.328 
329 
330 
331 
332 
333 
3~4 
335 
336 
337 
338 
339 
3'+0 
341 
342 
343 
344 
345 
346 · 
347 
348 
3'+9 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
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C KZZ L68P.CeUNTER FSR LIMIT BF VJSIBILITY C 
C C 
CL : INDEX BF SURFACE RELATI8NSHIP WHEN THERE ARE SEVERAL SURFACESC 
C C 
C LEMAX: MAXIMUM NUMBER BF SURFACES C 
C C 
C LFQ : LIST ' 8F IQ•INDICES eF PATCHES, HAVING PeI~T QUANTITIES IN C 
C 1/16 BF THE SCREEN PATCH C 
C C 
C LIHIWI; INDICATJBN LIST FBR THE ALLBCATIBN 8F PATCHES . TB THE SCREEN C 
C . - ' C 

C LSC : LIST BF TRIANGLES, GBJNG THR6UGH THE PBINTS WITH THE · C 
C INDICES IQ,JQ+l,IQ+KEMAX+l AND CBNTAINING A PBINT THAT IS TBC 
C BE STUDIED FBR VISIBILITY C 
C C 
C ~BQ LIST e~ IQ~INDICES eF PATCHES, HAVING PeiNT QUANTITIES IN C 
C 1/64 BF THE SCREEN PATCH C 
C C 
C MVC : LIST BF ,TRIANG~ES, GOING THRBUGH THE PBiNTS WITH THE C 
C INDICES ·IQ+1,IQ+KEMAX,IQ+KEMAX~1 ~ND CBNTAINING A PBINT THAT C 
C IS TB BE STUDIED FSR VISIBILITY C 
C C 
C NANZAL: NUMBER BF DISPLAY~FILE CELLS, WHICH ARE ALREADY FILLED C 
C C 
C NPUF DISPLAY•FILE" C 
C C 
C NRC LIST BF TRIANGLES, GBJNG THR6UGH THE POINTS WITH THE C 
C INDICES IQ,IQ+1,IQ+KEMAX AND CeNTAINING A PBINT THAT IS Te C 
C BE STUDIEO F'BR VISIBILITY C ! 

C C 
C SIGMAX: eNE QUARTER 8F THE · o1sTANCE BETWEEN 2 x.scREEN LINES C 
C SIGMAY: BNE QUARTER BF THE DISTANCE BETWEEN 2 Y•SCREEN LINES C 
C C 
C TEtLX : HALF DISTANCE BETWEEN 2 X•SCREEN LlNES C 
C TEILY :.HA~F orstANCE BETWEEN 2 Y•SCREEN LINES C 
C C 
C THETAX: BNE EIGHTH eF THE DISTANCE BETWEEN 2 X•SCREEN ~INES C 
C THETAY: 8NE ElGHTH eF THE 0·1sTANCE BETWEEN 2 Y•SCREEN LINES C 
C C 
C XC ' ,XT C 
C C , 
C XMAX : MAXIMUM x-ceeRDINATE eF THE DISP~AY C 
C C 
C xMIN : MINIMUM x-ceeRDINATE eF THE DISPLAY C 

C ' C 
C XT : X•CeeRo t NA TE BF KNBTS C ' 
C C 
C YC : ,YT C 
C C 
C YMAX MAXIMUM y.ceeRDINATE eF TME DISP~AY C 
C C· 
C YMIN : MINIMUM v.ceeRDtNATE eF THE DISPLAY C 
C C 
C YT : Y•CBeRotNATE eF KNers C 
C C 
C ZC s.ZT C 
C C 
C ZT : Z•CeeRoINATE eF KNBTS C 
C C 
C••********************************************************************C 



360 
3_61 
362 
363 
36'+ 
365 
366 
367 
368 
369 
370 
371 
372 
373 
37'+ 
375 
376 
377 
378 
379 
380 
381 
382 
383 
38'+ 
385 
386 
387 
388 
389 
390 
391 
392 
.393 
.394 
_395 
396 
397 

-398 
·:399 

'+00 
:1+01 
-402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
'+ 17 
418 
419 
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C7*********************************************************************C 
C C 
C SIGNIF'ICANCE eF THE LISTS eF PATCH„INDICES C 
C =====•============.=•=======~==•==•======•• C 
C C 
C C 
C IN LIHIWI (JRY,IRX,lJ APPEARS THE Nu~BER eF PATCHES IN THE C 
C SCREEN PATCH IRY,IRX. . C 
C IN LIHIWICIRY,IRX,2J APPEARS THE RESPECTIVE START VAl,.U[ CINDEXJ C 
C FBR THE tNDLlPLIST• C 
C lN IND~I cINDEXJ APPEAR THE INDICES eF THE PATCHES• C 
C C 
C***********************************~**********************************C 
C , ' 1 

t • c : 
C LlST BF 1 SCREEN 1 SCREENSIZE 'LIST• •NUMBER BF PATCHES C . 
C PATCH 'PATCH 1 •SIZE 'IN THE LIST C , 
C INDICES t.X t.Y I C , 
C*************~********************************************************C 
C 1 1 ' c -
C IHQ '111 1 DEL.TAXIDELTAY 200 1 NIHQ C 
C ' ' 1 ' C 
C KWQ '1 /4 1 TEILX 'TEILY ' 100 1 NKWQ C 
C ' ' ' ' C 
C LF'Q 1 1/16 1S!GMAX•SIGMAY 50 1NLFQ C 
C ' ' ' ' C 
C MBQ '1/61+ ITHETAX•THETAY 40 INMBQ c. 
C ' ' ' C 
C***************•******************************************************C 
C C 
C THERE IS: C. 
C DE~TAX • ABS(XMAX • XMINl/11, C 
C DE~TAY • ABSCVMAX ~ YMINJ/11• C 
C TEILX•DE~TAX/2• C 
C TEILY•DE~TAY/2, C 
C SIGMAXwDELTAX/4, C 
C S I G MA Y ~ DE 1.. TA Y / 4 • C:· 
C THETAX111DEI..TAX/8• C 
C THETAV~DELTAY/8, C 
C _ C 
C**************~*******************************************************C 
C C 
C LISTS BF THE DIVIDED PATCHES: C 
C C 
C**********************************************************************C C . C 
C LIST BF I INDICES .8F THE TRIANGLES 'NUMBER OF 1LISr~stZE C 
C PATCH •PATCHES IN C 
C INDICES 1 1•INOEX '2.JNDEX 1 3,INDEX 'THE LIST C 
C**************************************************~*******************C 
C 1 • r , 1 C 
C , 1 1 C 
C ICA •N 1 N+KEMAX 1 N+KEMAX+1'NICA 1 25 C 
C , t C 
C LSC tN tN+1 IN+KEMAX+1'NLSC 1 25 C 
C • , t r C 
C MVC tN+l 'N•KEMAX•1'N+KEMAX 'NMVC 1 25 C 
C I r ' C 
C NRC IN 1 N+1 1 N+KEMAX INNRC 1 25 C 
C , 1 1 t C 
C•*****************************************************************~***C 
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420 CB*********************************************************************C 
421 C C 
422 C C 
423 C SPECIFICAT!BN BF DlMENSißNING: C 
424 C =====•====•==•====•==========• C 
425 C C 
426 C C 
427 C••********************************************************************C 
428 C C 
429 C C 
430 C C 
431 C IN CASE MBRE THAN 1000 KNeTS ARE TB BE BPERATED eR THE NUMBER BF C 
432 C KN8TS PER SURFACE SHBULD BE BTHER THAN 1001 THE DIMENSIBNING BF C 
433 C FBLL8WING SIZES HAS TB BE CHANGEO: C 
434 C C 
435 C C 
436 C XT,YT,ZT, xc,Yc,zc, tE,KE, JNDL.I,NPUF, C 
437 C C 
438 C veu HAVE Ta TAKE NBTICE eF THE FBLLBWING RULES: C 
439 C C 
440 C IF C 
441 C XTCID1KD,LDJ1 YTCID,KD,LDJ AND ZTCID,KD,LDJ C 
442 C C 
443 C WITH 1D • MAX, NUMBER 6F KNBTS IN U•DIRECTIBN C 
~44 C W I TH KD ~ MAX• NUMBER BF KNBTS IN V•D I RECT l BN C 
445 C LD • MAX, NUMBER BF SURFACES C 
446 C C 
447 C THEN C 
448 C C 
449 C XCCID*KD•LOJ, YC[lD•KD•LDl ANO ZC[lO•KD•LD) C 
450 C C 
451 C MBREBVER C 
452 C C 
453 C INDLIClD•KD•~D + SECURlTY•OISTANCE J C 
454 C C 
455 C NPUFC 2•[ID•KD*LD + SECURITY•DISTANCEJ J HAVE TB BE SETUP, C 
456 C C 
457 C IN THE MAIN PR8GRAM DEP~ND[NT BN THE D1MENSI6NING THE FBLL8WING C 
458 C SIZ.ES HAVE re BE DEFINEO: C 
459 C C 
460 C lEMAX • lD C 
461 C KEMAX ~ KD C 
462 C LEMAX ! LD C 
463 C C 
464 C ALL THE BTHER ARRAYS CAN REMAIN F1RMELY DlMENSIBNED, C 
465 C C 
466 C C 
467 C**********************************************************************C 
468 C C 
469 C C 
470 C INDEPENDENT BN THE DIMENSIBNJNG PRIBR re A FLAVIS-CA~L THE C 
471 C FB~LBWING SIZES HAVE TB BE DEFlNED IN THE MAIN PRBGRAM: C 
472 C C 
473 C XMIN,XMAX,YMIN,YMAX; C 
474 C XT,YT,ZT BZW• XC,Yc,zc C 
475 C IE,KE,LEMAX, C 
476 C C 
477 C C 
478 C C 
479 C••********************************************************************C 



480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
,491 
492 
493 
494 
'+95 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
,539 

C 
. c 

C 
C , 
C 
C 
C 
C 
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NECESSARY CHANGES r8R THE RUN SF FLAVIS BN BTHER MACHINES 
=•=========================•==•========================== 
THAN C90/4Q: 

C 
C 
C 
C 
C 
C 
C 
C 

C*********~************************************************************C 
C · 1 C 
C C 
C IN FLAVIS: C 
C 37 CALL ASSlGNCe••• NBT APPLICABLE C 
C 38 CALL PUTBITC,•• NBT APPLICABLE C 
C THEREFBRE C 
C 37 INDLI CJANZl alQ C 
C C 
C THE STATEMENTS C 
C 53 CALL CLEAR C 
C 54 CALL SETUPC,,, C 
C 67 CALL GETANZC,•• C 
C 68 CALL CLEAR C 
C HAVE TB BE REPLACED FBR RESPECTIVE eTHER SYSTEM•DEPENDENT C ' 
C oISPLAY•PReGRAMS 6R SIMILAR• C 
C C 
C C 
C THE SUBRBUTINE ASSIGN IS N8T APPLICABLE, C 
C C 
C C 
C IN VIDRAW: C 
C THE STATEMENTS C 
C 25 CA~L BLINDC,,, C 
C 26 CALL VECTRC,,, C 
C 27 . CAL.L SHBW CO,J C 
C HAVE TB 8E SUBSTlTUTED F8R RESPECTIVE BTHER SYSTEM~DEPENDE~T C 
C DISP~AY•PReGRAMS 8R SIMI~AR• C 
C C 
C C 
C IN lNTER: C 
C 8 CALL ASSIGNC,,, N8T APPLICABLE C 
C 9 IHQCNJHQJ••.. Ner APPL,.ICABLE C 
C THEREFBRE C 
C 8 IHQCNlHOJsINDLICIANZJ C 
C C 
C C 
C THE INF~AS SUBR8UTINE•PACKAGE CINFLIN,INFLAP,INFAL3,JNFLA4J C 
C HAS re BE NEWLY WRITTEN FeR EACH MACHINE IN ASSEMBLER• C 
C C 
C C 
C THE OIMENSJBNING INSTRUCTJBN FBR IND~I IS: C 
C C 
C lNDLIC 4*CID•KD*LD + SECURITY DISTANCEJ l C 
C C 
C C 
C C 
C C 
C C 
C C 
C•*********************************************************************C 



540 
541 
542 
543 
,544 
545 
546 
547 
548 
549 
55Q 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 
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C**********************************************************************C 
C C 
C C 
C SUSRAUTINE ~LAVIS C 
C C 
C C 
C**********************************************************************C 

IN THE 1ST PART 
C9MPUTED, 
IN THE 2ND PART 
ARE BUILT UP• 

BF THE SUBRBUTINE ' FLAVIS THE CBNSTANTS ARE 

THE INDICATIBN ARRAYS AND THE PATCH lNDEX LIST 

IN THE 3RD PART THE VISIBLE PICTURE ELEMENTS ARE DRAWN, 

CALL: CALL FLAVlS 

C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

INPUTPARAMETERS: 
8UTPUTPARAMETERS: 

• C 

CßMMeN: 
• C 
DELTAX,DELTAY,DIVIS,EPS,I,IE,IEMAX,IN,INDLl,C 
JBPT11IBPT2,I8PT3,IQ,K,KE,KEMAX,L,LEMAX, C 
LIHIWI1NANZAL,NPUF,SIGMAX1SIGHAY1TEILX,TElLY1 
THETAX1TMETAY,XMAX,XHIN1YMAX1YMIN C 

SUBRBUTINEs: MINMAX,.ASSIGN,VIDRAW C 
C 

C**********************************************************************C 
SUBRBUTJNE FLAVIS . 

C*********************************************************************** 
C 

DIMENSIBN xrc10,10,10),YTC10,10,10J,ZTC10,10,10],INDLl(1024) 
DIMENSIBN xcc1000J,Ycc1000J,ZC(1000J,IEC10J,KEC10) 
DIMENSIBN NPUFC2048J 
DIMENSIBN ICAC25J,LSCC25J,MVCC25],NRCC25J 
DIMENSION LIHIWI t11,11,2J,IHQt200J,KWQC100J,MBQ(40J,~FQC50J 

C*********************************************************************** 
CBMMBN IN1IM1IKL 
C8MMBN XMIN,YMIN,IHQ,IND~I1LIHIWI1KEMAX,XT,YT,lT,EPS,DlVIS,III,KZZ 
CBMMBN ICA,LSC,MVC,NRC,I,K,~,NPUF,OE~TAX,DELTAY,KWQ,LFG,MBQ 
CBMMBN 1ePr1,I8PT21J8PT3,sIGMAX,SIGMAV,TEILX,TEI~Y,THETAX,THETAY 
CBMMBN IE1IEMAX,lQ1KE,~EMAX1NANZAL,XMAX,VMAX 

c*********************************************************************** 
EQUJVALENCE CXT,XCJ, CYT,YCJ, CZT,ZCJ 

C***************************~******************************************* 
C 
C RESET LlSTs: 
C 
C******RESET LIHJWl•LIST: 
C 

oe 1000 LDe=1,2 
oe 1000 KDO•l,11 
DB 1000 IDO•l,11 

1000 LIHIWICIDB,KDB,LDBl•O 
C 
C******RESET INDLI•LIST: 
C 

oe 2000 roe-1,1024 
C 

2000 INDLICIDBJsO 
C 
C 
C 



600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
61'+ 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
6'+1 
642 
643 
644 
645 
646 
6~7 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
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c*************************************************************~~******** ·. ·~ 
C***************************************************************~******* 
C 
C 
C 

CBMPuTE C8NSTANTS FeR NEW SCALATIB~ 

C********************************************************************~** 
1 DJFFX=ABSCXMAX~XMINJ 
2 DIFFY•ABSCYMAX•YMIN) 

C••***************************************************~***************** 
C 
C NEW sCA~AT1eN~ 
C 
C*********************************************************************** 

3 XMIN=XMIN•DJFFX/500. 
~ XMAX=XMAX+QJFFX/500, 
5 YMIN=YMIN•DIFFY/500, 
6 YMAX=YMAX+DJFFY/500, 

C*********************************************************************** 
C 
C CBMPUTE SCREEN DISTANCES 
C 
C*********************************************************************** 
C 1 SCREEN UNIT 

7 DE~TAX=DIFFX/11• 
8 DE~TAY•DIFFY/11, 

C 1/4 sCREEN UNIT 
9 TEILX•DE~TAX/2• 

10 TEILY•DELTAY/2• 
C 1/16 SCREEN UNIT 

11 SIGMAX~DELTAX/4, 
12 SlGMAY~DELTAY/4, 

C l/64 scREEN UNIT 
13 THETAX•DELTAX/8, 
14 TH~TAY~DELTAY/8, 

C*****************~*************************************************~*** 
C 
C CBMPUTE BTHER CSNSTANTS: 
C 
C*************~*******************************************************•~ 

15 DIVIS•CDIFFX+DIFFYl/700, 
16 IBPT1-=8 
17 ?6PT2a8 
18 I6PT3•16 
19 EPS•0•00001 

C*********************************************************************** 
C 
C BUILD UP INDICATIBN LISTS 
C 
C**********************************************************************~ 

C 

20 oe 52 ISPR:112 
21 ISPRU•ISPR„1 

C SET BRANCH PARAMETER 
C ISPRU•O BUILD UP · INDICATIBN ARRAYS C 1ST RUN J 
C ISPRU•l : ceMPLETE INDICATI6N ARRAYS c. 2ND RUN J 
C 

22 IQ=O 
23 DB 43 ~•11LEMAX 
24 oe ~1 J=l1IECLJ-1 
25 De 39 Kcl,KECLJ•l 
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660 26 IQ=IQ+l 
661 C*******************************************•*************************** 
662 C CBMPUTATIBN BF THE ~INIMUM AND MAXIMUM X• RESP. Y•VALU[S FBR 
663 C EACH PATCH; 
66l+ C 
665 27 CALL MINMAXCIQ,XMI,YMI,XMA,YMAJ 
666 C 
667 C XMI,YMI,XMA,YMA FBRM A TRIANGLE, CeNTAINING THE PATCH•THE 
668 C VARIAB~ES IRA,IRE; KRA,KRE ARE CBMPUTED BUT BF IT, THEY INDICATE 
669 C BVER WHICH SCREEN PATCHES THE PATCH IS EXT[NDED, 
670 C 
671 C 
672 28 IRA=JFIX[CXMl•XMtNJ/DEl..TAXl+l 
673 29 IRE=!FIX[CXMA•XMINJ/DELTAXJ+l 
674 30 KRA•IFIXCCYMl•YMlNJ/DE~TAYJ+l 
675 31 KRE•JFIXCCYMA•YMINJ/DELTAY)+l 
676 C 
677 C 
678 C CBMPUTE THE NUMBER 8F PATCHES PER SCREEN PATCH 
679 C CIRX,IRY INDICATE THE SCREEN PATCHJ: 
680 C 
681 32 DB 39 IRY•KRA,KRE 
682 33 oe 39 IRX=IRA,IRE 
683 C 
684 C CBMPUTE BVER WHICH SCREEN PATCHES THE PATCH IS EXTENDED AND STBRE 
685 C IN l..IHIWI CJRY, IRX, 1) 
686 C 
687 34 LIHIWI CIRY,IRX,1J=LIHIWI CIRY,IRX,1J+l 
688 C 
689 C BRANCH FeR THE 1ST RESP, 2ND RUN: 
690 C 
691 35 IFCISPRUJ 36139,36 
692 C 
693 C C8MPUTATI8N ~F THE PATCH ceUNTER IANZ: 
694 C 
695 36 IANZ=LIHIWICIRY,IRX,2J~l+LIHIWICIRY,IRX,1J 
696 C 
697 C CBMPUTE THE VALUES FBR THE PRBGRAMS PUTBIT AND LBDBIT: 
698 C 
699 37 CALL ASSIGNCIANZ,IZQ,IMIN,IMAXJ 
700 C 
701 C WITH THE PRBGRAH PUTBITCINDLI C!ZQJ,IMIN,1MAX 1 IQJ THE PATCH INDEX 
702 C IQ IS STBRED IN THE CELL JNDLl CIZQJ BETWEEN THE BITS I~IN AND 
703 C IMAX, 
104 C 
705 38 CALL PUTBITCINDLICIZQJ,IMIN,IMAX,IQJ 
706 C 
707 39 CBNTINUE 
708 C 
709 C SKIP THE MEMBRY LBCATIBNS, WHICH De NBT CBRRESP8ND TB THE KNBTS: 
710 C 
711 C 
712 40 IG=IQ+KEMAX+1•KECLJ 
713 41 CBNTINUE 
714 C 
715 C 
716 C SKIP THE MEMBRY LBCATIBNS, WHICH DB NBT CBRRESPBND TB THE KNBTS: 
717 C 
718 42 IQ:IQ+KEMAX*CIEMAX+l~IECLJJ 
719 43 CBNTINUE 



72_0 
721 
722 
723 
72'+ 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
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736 
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739 
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758 
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766 
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769 
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771 
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776 
777 
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C 

C*********************************************************************** 
C 
C CBMPLETE THE INDICATIBN LISTS; 
C 

C•********************************************************************** 
C 
C BRUNCH FBR THE 1ST RESP. 2ND RUN: 
C 

C 
C 

C 

44 IFCISPRUJ 53145153 
45 KHV•O 

46 oe 52 IRY=1111 
47 oe 52 JRX•l,11 

C SUM THE NUMBER BF .PATCHES JN ALL SCREEN PATCHES AND STBRE re 
C . LIHIWICIRY,IRX,2) AND RESET LlHIWICIRY1JRX,lJ FBR THE 2ND RUN: 
C 

48 lFCLIHIWI CIRY1JRX11JJ 49,52,49 
49 ~lHIWtCIRY1IRX,2J•KHV+1· 
SO KHV=KHV+LIHIWI ~IRY,JRX,lJ 
51 LIHIWICIRY,IRX,lJ=O 
52 ceNTINUE 

C************~~********************************************************* 
C 
C 
C DRAWING eF THE VISIBLE PICTURE ELEMENTS: 
C 
C*********************************************************************** 
C CLEAR DISPLAY: 

53 CA~L CLEAR 
C 
C INITIALIZATIBN BF THE lNFLAS SUBRBUTINE~PACKAGE, THAT MEANS 
C ADDRESS.;TRANSFER BF THE XC• , 'YC•ARRAYS AND THE . l NwPARAMETER: 
C 

CALL INFLJNCXCC1J,YCC1J,iNJ 
C 
C DEFINITIBN 6F DJSPLAY~FILE AND SCALATIBN BF THE DlSP~AY: 
C 

54 CALL SETUP(NPUFC1J,XMIN,XMAX,YMIN,YMAXJ 
C 
C****•DRAW U•LINES WITH VISIBILITY: 
C 

55 oe 60 L•1,~EMAX 
56 oe 60 K=l1IECLJ 
57 De 60 1=2,KECLJ 
58 I1•I•1 

CALL VIDRAWCI1,K,IJ 
60 C8NTINUE 

C 
C•***•DRAW V•LINES WITH VISIBILITY: 
C 

C 

61 D8 66 L•l,LEMAX · 
62 oe 66 I=1,KECL] 
63 De 66 K=2,IECLl 
64 KlsK•1 

CALL VIDRAWCJ,Kt,KJ 
66 CBNTINUE 

li 



780 C 
781 ASCERTAI~ THE NUMBER eF DISPLAY-FILE CELLS ALREADY FILLED: 
782 CALL GETANZCNANZALJ 

C 
67 

783 C 
C 784 CLEAR DISPLAY: 

6~ 785 CALL CLEAR 
786 C 

C 787 RETURN TB THE MAIN PR9GRAM! 
69 788 RETURN 

789 C**********************************************************************• 
790 END ' 

tMM8N ALL8CAT I 0N 

77777 IN 77776 IM 77775 IKL 77773 XMIN 
77771 YMIN 77461 IHQ 75461 I NDL,. I 75077 LIHIWI 
75076 KEMAX 71156 XT 65236 YT 61316 ZT 
61314 EPS 61312 DIVIS 61311 III 61310 KZZ 
61257 lCA 61226 LSC 61175 MVC 611'+4 NRC 
61143 I 61142 K 61141 L 5514-1 NPUF 
55137 DEL.TAX 55135 DELTAY 54771 KWQ 5'+707 L.FQ 
54637 MBQ 54636 IOPTl 54635 I6PT2 54634 l8PT3 
54632 SIGl'1AX 54630 SJGMAY 54626 TEH„X 54624 TEIL. Y 
54622 THETAX 54620 THET~Y 54606 IE 54605 IEMAX 
54604 IQ 54572 KE 54571 LEMAX 54570 NANZAL 
54566 XMAX 54564 YMAX 71156 XC 65236 YC 
61316 zc 

16GRAM AI..L8CATI6N 

00022 LD8 00023 Koe 00024 I06 00025 ISPR 
00026 JSPRU 00027 IRA 00030 IRE 00031 KRA 
00032 KRE 00033 IRY. 00034 IRX 00035 IANZ 
00036 IZQ 00037. IMIN 00040 IMAX 00041 KHV 
00042 I 1 00043 Kl 00044 FLAVIS 00046 DIFFX 
00050 DIFFY 00052 XMI 00054 YMI 00056 XMA 
00060 YMA 

\ 

JBPReGRAMS REQUIRED 

ABS MINMAX IFIX ASSIGN PUTBIT CL.EAR 
INFLIN SETUP VIDRAW GETANZ 

lE END 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
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24 
25 
26 
27 
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29 
30 
31 
32 
33 
34 
35 
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C**********************************************************************C· 
C C: 
C SUGRBUTINE ~INMAX C: 
C C: 
C C: 
C**********************************************************************C: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

THE SUBRBUTINE MINMAX CBMPUTES THE $MALLEST AND LARGEST X-,Y• 
CBBRDINATE BF THE PATCH FIXED BY IMM• 

CALL: CALL MINMAX(IMM,XMI,YMI,XMA,YMA] 
INPUTPARAMETERS: lMM 
BUTPUTPARAMETERS: XMI,YMl,XMA,YMA 
CBMM8N: KEMAX,XC,YC 
SUBReUTINEs: -

C: 
C: 
C: 
C: 
c: 
C: 
C: 
C: 
C: c, 

C••********************************************************************C: 
SUBRBUTINE MINMAXCIMM,XMI,YMI,XMA~YMAJ 

c: 

C••*********************************************************************1 
DIMENS18N XTC10,10,10J,YTC10,10,10J,XCC1000J,YCC1000J,INDLICt024J 
DIMENSieN JHQC200J,LIHIWIC11,11,2l . 

C*********************************************************************** 
C8MM6N IN, IM> IKl,.,XMIN,YMJN, IHQ,.INDLI,LIHIWI,KEMAX,XT,YT 

(*********************************************************************** 
EQU I VAl.,ENCE CXT, XCJ, CYT, YC] · 

c**************************************************************~******** 
1 KMaJMM 
2 KMM•IMM+KEMAX•2 

C••****STARTING VA~UE (INDEX• JMHJ : 
C 

3 XMI•XC[KMl 
4 YMI•YC(KMJ 
5 XMA•XMI 
6 YMA;sYMl 

C 
C******SEARCH FBR MINIMUM AND MAXIMUM: 
C 
C••*••N• 1: J NDEX • I MM+l 
C*****N•2: INDEX• IMM+KEMAX 
C••***N•3: INDEX• IMM+KEMAX+1 
C 
C 

7 DB 18 N•1,3 
8 KM=KM+N 
9 IF'CXC(KMJ•XMil 10,11,11 

10 XMI•XC(KMJ 
11 IFCYCCKMJ•YMil 12,13113 
12 YMl•YC[KMJ 
13 IFCXCCKMJ•XMAJ 15.115,1.tt 
1-'t XMAaXC[KMJ 
15 IFCYCCKMJ•YMAJ 17,17,16 
16 YMA•YC[KM) 
17 KM=KMM 
18 C8NTINUE 

C******RETURN re THE SUBR8UTINE ZERLEG RESP• F~AVJS 
. 23 RETURN 

C••**********************************************·**********************• 
END 
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aMMBN ALLBCATIBN 

77777 IN 77776 IM 77775 IKL 77773 XMil\ 
77771 YMJN 77461 IHQ 75461 JNDLI 75077 LIHIWI 
75076 KE"1AX 71156 XT 65236 YT 71156 XC 
65236 YC 

Re,GRAM ALLSCATlB'\J 

00016 MINMAX 00017 KM DUMMY 1Mt-1 00020 KMM 
00021 N DUMMY XMI DUMMY YMI DUMMY XMA 
DUMMY YMA 

HE END 
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(*•********************************************************************( 
C C 
C C 
C SUBRSUTINE ASSIGN C 
C C 
C :C 
C•*********************************************************************C 
C ·c 
C THE SUBReUrINE ASSIGN CeMPUTES FBR THE INDEX BF A PATCH A BIT• ( 
C GRBUP DEFINED BY IMIN AND !MAX IN A WBRD, DEFINED BY IA~Z, C 

C ( 
C CALL: CALL ASSIGNCIANZ, IZQ, IMIN, JMAX) -c 
C INPUTPARAMETERS: IA~Z ( 
C OUTPUTPARAMETERS: IZQ,IMIN,IMAX ( 
C C8MMBN; .. ' ( 
C SUßRBUTINEs: • ·( 
C ( 
(**********************************************************************( 

SUBRBUTINE ASSIGN(IANZ,IZQ,IMIN,IMAX) 
C********************************************************************** ' 
C•*****FIX THE WORD 
C 

1 IZQ=(IANZ+11/2 
C 
C 
C 
C****•FIX A BIT GRBUP 
C 

C 

C 
C 

2 IELEMT~MBDCIANZ,2) 
3 IFCIELEMT) 7,4,7 

4 IMIN•12 
S IMAX•22 

C••*••RETURN TB INTER RESP, FLAVIS 
6 RETURN 

C 

C 
C 
C 

7 IMINal 
8 IMAX•11 

C••*•*RETURN Te INTER RESP, FLAVIS 
9 RETURN 

C********************************************************************** 
END 

~BGRAM ALLBCATIBN 

DUMMY JZQ DUMMY IANZ 
00012 ASSIGN 

00011 IELEMT DUMMY IMIN 
DUMMY IMAX 

UBPR8GRAMS REQUJRED 

MBD 
HE END 
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C**********************************************************************C 
C C 
C C 
C SUBReUT I \JE VI DRAW C, 
C C 
C C 
C**********************************************************************C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
THE SUBR6UTINE VIDRAW TESTS THE KN8T PCXD1,YD1,ZD1J FBR VISIBI~I-C 
TY, THEN THE LIMIT SF VISIBl~ITY 1S TESTED WITH THE SUBRBUTINE C 
GREVIS IN u- eR v-DIRECTIBN• THE DJSPLAY~FILE IS ACCBRDINGLY C 
FILLED A~D THE PICTURE IS SHBWN BN THE DISPLAY• C 

CALL: CALL VIDRAWCI1,K1,I~ANFJ 
INPUTPARAMETERS: 11,Kl,IKANF 
8UTPUTPARAMETERS: ~ 
C8MM8N: EPS,I,III,K,KZZ,L,NPUF,XT,YT,ZT 
SUBRBUTINES: VISKRI,GREVIS 

C 
C 
C 
C 
C 
C 
C 

C**********************************************************************C 
SUBRBUTJNE VlDRAWCr1,Kl,IKANF) 

C*********************************************************************** 
DIMENSIBN xrc10,10,10),YT[l0,10,lOJ,ZT(10,10,10J,I~D~l[1024J 
DIMENSIB~ NPUFC2048J . 
DIMENSIBN JCAC25J,LSCC25],MVCC25l,NRCC25J,~IHIWIC11,11,2J,JHQ(200] 

(*********************************************************************** 
CBMMBN lN1JM1IK~ 
CBMHBN XMIN,YMIN,IHQ,IND~I,LIHIWI,KEMAX,XT,YT,ZT,EPS,DIVIS,IIl,KZZ 
C8MM6N ICA,LSC,MVC,NRC,J,K,L,NPUF 

C**************************************************************~******** 
C 
C******IF Il • I-1 AND Kl z K, THE U~LlNES ARE TESTED F6R VISIBILITY, 
C 
C******IF. 11 • I AND Kl • K~l, THE V•LINES ARE TESTED FBR VISIBILITY, 
C 
C******INITIAL PaINT: 

1 XDl=XTCI1,Kl1L) 
. 2 YDl•YTCI1,K1,~l 
3 ZD1•ZTCI1,K1,Ll 

C••*••END PBINT: 
4 xo2~xrc1,K,LJ 
5 YD2•YTCI1K,~J 
6 ZD2•ZT(I1K1LJ 
7 XYD2=XD2+YD2 

C*****THE 1ST PBINT IS BNLY TESTED FBR VISIBILITY AT THE BEGINNJNG 
C••*••BF AU• RESP• V~LINE. 

8 IFCIKANFw2) 9,13,9 
9 IFCJVK] 13,15,21 

C*********************************************************************** 
C*****FIRST THE KNBT PCXD1,YD1,ZD1J 1S TESTED FBR VISIBILITY, 
C 
C******IVK INDICATES, WHETHER THE KNBT 1S VISIBLE DR NBT: 
C 
C****•IVK::i1: VISJAL.E; IVK=O: INVISIBLE• 
C 

C 

13 CALL VIS~Ry(XD1,YD1,ZD1,IVK) 
1'+ IFCIVK] 15,15121 

C*********************************************************************** 
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(*************•*•******************************************************* 
C 
C****•*FIRST P~I~T INVISIRL[: 
C*****TH[ SUBRBUTJN[ GREVIS cc~PUTES THE LIMIT BF VISIBILITY. 
C * * * * * RE Tu RN F ~ e „ G RE V I s ' I F V I s I B L E p e I f\T w As FG lJ ~m • 
C 

1~ CALL GREVIsc-1,IVK,XDl,YD1,ZDl,XC2,YD2AZD2,XSTR,YSTR,ZSTRJ 
C 
C*•*••IF III > O, THE~ RETJRN TB S~BReUTINE FLAVIS 
C 

C 
16 Jr'"CIIIJ 34,17,34 

17 XDl=XSTR 
13 YDl=YSTR 
19 ZD1=ZSTR 

C•*****l~TERRBGATJBN, WHETHER THE END PBINT IS REACHED: 
20 IFCA8S(XSTR+YSTR-XYD2J•EPSJ 34,34,21 

C 
C 
C••********************************************************************* C i 

C******FIRST PSINT VISIBLE: 
C****•THE SUBR9UTINE GREVIS CSMPUTES THE L{MIT BF VISIBILITY, 
C*•*••RETURN FRBM GREVIS, IF INVISIBLE POINT WAS FBUND, 
C 

21 CALL GREV1S(O,IVK,XDl,YD1,ZD1,XD2,YD2,ZD2,XSTR,YSTR,ZSTRJ 
C 
C****•IF III > O, THEN RETURN Te SUBRBUTINE FLAVIS 
C 
C 

C 

C 

22 IFCIJIJ 34,23,34 

23 IF CKZZ„1) 30124,24 

c****•INTERRBGAT1eN, WHETHER INITIAL PBINT AND LAST PSJNT FBUND ARE 
C IN THE EPS~CRITERIBN. 

2~ IFCABSCXD1+YD1~XSTR1-YSTR1J~EPSJ 26,26,25 
C******FILLING BF THE DISPLAY-Ft~E: 
C 

C 

C 

C 

25 CALL BLINDCXDl,YD1J 
26 CALL VECTRCXSTR,YSTRJ 
27 CALL SHB~CO•l 

28 XSTR1=XSTR 
2y YSTRl=YSTR 

30 XDl=XSTR 
31 YD1=YSTR 
32 ZD1=ZSTR 

C*****INTERRSGATJON, WHETHER THE END PSINT IS REACHEJ: 
33 JFCABSCXSTR+YSTR-XYD2J~EPSJ 34,34,15 

C 
(*********************************************************************** 
C*****RETURN TS FLAVIS 
C 

34 RETURN 
END 
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C(Jt-1M8N ALL9CATI8N 

77777 IN 77776 I ,_,, 77775 yKL 77773 XMJN 
77771 YMI'l 77461 IHQ 75461 I 'IJDL I. 75077 LIHIWI 
75076 KE~AX 71156 XT 65236 YT 61316 ZT 
61314 EPS 61312 DIVIS 61311 III 61310 KLZ 
61257 !CA 61226 LSC 61175 MVC 61144 Nl~C 
61143 I 61142 K 61141 L 55141 NPUF 

PRnGRAM ALLSCATIBN 

DUMMY 1 1 DUMMY Kt DUMMY JKANF 00016 IVK 
00017 VIDRAv;' 00021 , XD1 00023 YD1 00025 ZD1 
00027 XD2 00031 YD2 00033 ZD2 00035 XYD? 
00037 XSTR 00041 YSTR 00043 ZSTR 00045 XSTR1 
00047 YSTR1 

suBPRfJGRAMS REQUIRED 

VISKRI GREVIS ABS Bl..IND VECTR SHeW 

THE END 
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C*************************************************•********************C 
C C 1 

C C: 
C SU3RSUTI~E GREVIS C 
C C 
C C 
C•*********************************************************************C 
C 
C 
C 

THE SUBRBUTINE GREVIS C9~PUTES THE LIMIT 
THERE ARE: 

BF THE VISIBILITY. 

XD1,YD1,ZD1 = x-,v-,z~ce3RDINATES eF 
XD2,YD2,ZD2 = X-,Y•,Z•CßBRDINATES 0F 
XSTR,YSTR,ZSTR = x-,v-,z-ceeRDINATES 

THE 1ST PeJINT 
THE 2ND PßlNT 
BF THE LIMIT eF VTSIBILITY 

C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

CALL:CAL~ GREVISCIWAHL,IVK,XD1,YD1,ZD1,XD2,Y62,ZD2,XSTR,YSTR,ZSTR) · 
INPUTPARAMETERS: I WAHL,XD1,YD1,ZD1,XD2,Y02,Z02 C 
BUTPUTPARAMETERS: XSTR,YSTR,ZSTR,lVK C 
Cß:--1MSN: DIVIS,EPS, II I,KZZ C 
SUBReUTINEs: VISKRI C 

C 
C****************************************************~*****************C 

SUBRBUTINE GREVISCIWAH~,IVK,XD1,YDt,ZD1,XD2,YD2,ZD2,XSTR,YSTR,ZSTR · 
1) 

C*********************************************************************** 
DIMENSIBN xrc10,10,10J,YTC10,10,10J,ZT(10,10,10l,INDLl(1024) 
oIMENSieN LIHIWI(11,11,2J,IHQC200) 

c******************************~*************************•************** 
C8MM8N JN1IM1IKL 
C8MMBN XMI~1YMIN,IHO,INDLI,LlHIWI,KEMAX,XT,YT,ZT,EPS,DIVIS,III,KZZ 

C**************************************************************~******** 
1 II I =O 
2 KZZ•O 

C******CBS,•DIFFERENCE eF THE 2 PBINTs; 
3 XD=XD2•XD1 
4 YDa:YD2•YD1 
s zo ■ zo2„zo1 
6 XABS=ABS(XDl 
7 YABS•ABSCYDl 
8 BETRAG:XABS+YABS 
9 IF (BETRAG""EPS) 10, 10, 12 

C 
C*****III•l MEANS THAT THE T~8 KNBTS ARE WITHIN AN EPS~CRITERI8N, l•E• 
C*****XD~XD2•XD1:YD=YD2~YD1=0 

10 II 1=1 
IVK= .. 1 

C 
C 
c******RETURN re SUBReUTINE VIDRAW 

11 RETURN 

C 
12 MBET=IFIXCBETRAG/DIVIS) 

C 
C*****IF MBET < 1, MBET = 1 IS SET, 
C 

C 

13 IFCMBET•1l 14,15,15 
1'+ MBET=1 

15 BET=FLSATCMBET) 
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60 C * * * * * •RRAN CH1 W1-1ETHER x-cse:~r,. I s VAR I ED AND y - A~D ·Z-C9 (:)RD' ARE 
6i c****•Ce~PUT[D e~ WHETHER Y•COSRD• IS VARIED AND x- AND Z-CBA~D. 
62 C****•ARE CBMPUTED! 
63 17 IFCXABS-YABSJ 18,18,30 
64 C 

65 C******************************~************~**************************C 
66 C IVK CAN BNLY BEO (TEST Pol~T INVISIBLF.) BR 1 (TEST Per~T VISIBLE) · 
67 · C C 
68 C !WAHL= -1: 1ST PBINT l~VJSlBLE1 RETURN, IF VISIBLE P6INT ~AS C 
69 C FSUND: I VK+ I WAHL = 0 , C 
70 C C 
71 C !WAHL= 0; 1ST PBINT VISl8LE1 RETURN, IF JNVISlßLE PBINT WAS C 
72 C FBUND: IVK+IWAHL = 0 • C 
73 C**********************************************************************C 
7~ C••··••Y-CBBRD, rs VARIED AND x- AND z-ceeRD, ARE ceMPUTED 
75 C XA8S=ABS(XD2•XD1J=O, I,E, XD2•XDl=XD=O · 
76 C 
77 18 XYD=xD;YD 
78 ZYD:ZD/YD 
79 YBET:YD/BET 
80 YSTR=YD1 
81 19 YSTR:YsTR+YBET 
82 20 XSTR:CYSTR•YD1J•XYD+XD1 
83 21 ZSTR=CYSTR•YD1l•ZYD+ZD1 
8~ 22 CALL VISKRICXSTR,YSTR,ZSTR,IVKJ 
85 C••··••UP re MBET ~eeps 
86 C••***RETURN Te sUBRBUTINE VtDRA~, IF THE 1ST PBINT IS VISIBLE AND 
87 C AN INVISIBLE PBINT WAS FeuND BR IF THE 1ST PeINT WAS INVISIB~E 
88 C AND A VISIBLE P8INT WAS FeUND, 
89 23 IFClVK+tWAHL~ 26,44,26 
90 26 KZZ~KZZ+l 
91 27 JFCKZZ-MBETJ 19144,44 
92 C 
93 C*********************************************************************** 
94 C******Xw~88RD. ys· VARIED ANDY- AND z~ceeRD, ARE COMPUTED 
95 C YABS=ABS(YD2•YD1J=O, I•E• YD2•YD1=YD=O 
96 C 
97 30 YXD=YD;XD 
98 ZXD=ZD;XD 
99 XBET=XD/BET 

100 XSTR=X01 
101 31 XSTR:XSTR+XBET 
102 32 YSTR:CXSTR•XD1J*YXD+YD1 
103 33 ZSTR=CXSTR~XD1J*ZXD+ZD1 
104 35 CALL VISKRI CXSTR,YSTR,ZSTR,IVKJ 
105 C******UP re MBET L88PS 
106 C••***RETURN Te SUBR8UTINE VIDRAW, IF THE 1ST PBINT IS VISIBLE AND 
107 C AN INVISIBLE PBINT WAS FeuND BR IF THE 1ST POINT WAS INVISIB~E 
108 C AND A VISIBLE P6INT WAS FeUND, 
109 36 JF[IVK+IWAHLJ 39,44,39 
110 39 KZZ•~ZZ+1 
111 40 IFCKZZ-MBET) 31,44,44 
112 C 
113 C*********************************************************************** 
114 C 
115 C******RETURN re SUBReUTINE VJDRAW 
116 C 
117 44 RETURN 
118 C*****************************************************•*********•******C 
119 END 



6-23 

COMM8N ALLee.tq ION 

77777 l ' , 77776 l'-1 77775 IKL 77773 XMIN ,s 

77771 Y'-1 I I\J 77461 I 1-iQ 75461 INDL,l 75077 LIHP-JI 75076 KEMAX 71156 XT 65236 YT 61316 ZT 61314 EPS 61312 DIVIS 6_1311 I I I 61310 KZZ 

PROGRAM ALU3CAT IBN 

DUMMY JVK 00034 MBET DUM~y IWAHL 00035 GREVIS 00037 XD DUMMY XD2 DUMMY XDl 00041 YP DUMMY YD2 DUMMY YDl 00043 ZD DUMMY ZD2 DUMMY ZDl 00045 XABS 00047 YABS 00051 BETRAG 
00053 BET 00055 XYD 00057 ZYD 00061 YBET DUMMY YSTR DUMMY XSTR DUMMY ZSTR 00063 YXD 
00065 ZXD 00067 XBET 

SuBPR8GRAMS REQUIRED 

ABS IFJX Fl.,8AT VISKRI 
THE END 
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C 
C 
C 

SUBRSUTINE VISKRI 
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C ' 
C 
C , 
C 
C 

C•**************************************************•******************C 
C C 
C THE SUBRSUTINE VISKRI TESTS WHETHER THE TEST PBINT PCA,B,CJ C 
C 1S VISidLE BR INVISIBLE• A,8,C ARL THE X•,Y-,Z•CBBRDINATES C 
C BF THE TESTP8lNT• C 
C C 
C CAL.L,: CALL VISKRI CA,B,C, IVKJ C 
C INPUTPARAMETERS: A,B,C C 
C BUTPUTPARAMETERS: IVK C 
C C8MMBN: DELTAX1DELTAY,ICA,IHQ 1 JBPT1,IBPT2,IBPT3, C 
C KEMAX,KwG,L.FQ,L.SC,MSQ,MVC,NRC,S!GMAX,SJGMAY,C 
C TEILX,TEILY,THETAX,THETAY,XMIN,YMIN C 
C SUBRSUTINES: INTER,ZERLEG,SEARCH,DIF C 
C C 
C••********************************************************************C 

SUBReUTlNE VISKRI CA,B,C,IVK] 
C*********************************************************************** 

DIMENSIBN xrc10,10,10J,YT(10,10,10J,ZTC10,10,10J,INDLI(1024) 
DIMENSISN NPUFC2048J 
DIMENSIBN JCAC25J,LSCC25J,MVCC25J,NRCC25J 
DIMENSIBN LIHIWI C11,11,2J,lH~C200J,~WQC100J,MBQC40l,LFQC50J 

C*********************************************************************** 
CBMMBN IN,yM,IKL 
CBMMeN XMIN,YMIN,IHQ,INDLI,LIHIWl,KEMAX,XT,VT,ZT,EPS,DIVIS,III,KZZ 
C8MMBN ICA,LSC,MVC,NRC,I,K1L,NPUF,DE~TAX1DELTAY,KWQ,LFQ,MSQ 
CBMM8N IePr1,IBPT2,IBPT3,SIGMAX,SIGMAY,TEILX,TEILY,THETAX,THETAY 

C*********************************************************************** 
AX:11A„XMIN 
BY.iB"YMIN 

C*****CBMPUTE THE SCREEN PATCH 
1 IRX•IFIX(AX/DELTAXJ+1 
2 IRY•IFIX(By/DELTAYJ+l 

C******C9MPUTE 1/4 BF THE SCREEN PATCH 
3 KDX=IFIXCAX/TEILXJ+1 
4 KDY:11IFIX(BY/TEILYJ+1 

C******CBMPUTE 1/16 BF THE SCREEN PATCH 
5 LPX=IFIXCAX/SIGMAX]+l 
6 LPY=IFIXCBY/SIGMAYJ+l 

C******CBMPUTE l/64 BF THE SCREEN PATCH 
7 MGX=IFIXCAX/THETAXl+1 
8 MGY=IFIX(BY/THETAYJ+t 

C 
C******INTERRBGATIBN, WHETHER THE NEW TEST PBINT HAS MeVED euT BF THE 
C PREVIBUS TEST REGieN: 
C 

9 JFCIRX"IRXAJ 17,10,17 
10 I F CI R Y • I RY A J 1 7, 11, 1 7-
11 IFCKDX~KDXAJ 18,12,18 
12 IF(KDY"KDYA) 18113118 
13 IFCLPX~LPXAJ 20,14,20 
14 IFCLPY~LPYAJ 20,15,20 
15 IFCMGX~MGXAJ 22,16,22 
16 JF[MGY.MGYAJ 22,43,22 



60 
61 
62 
63 
6 l► 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
8'+ 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
10'+ 
105 
106 
107 
108 
109 
110 
111 
112 
1f3 
114 
115 
116 
117 
118 
119 

6-25 

C 
C*****CB~PUTE TH[ PATCH IN THE SCREE~ PATCH FBUND: 
C 

17 CALL INTER(IRY,IRX,NIHQJ 
18 JF[NIH~~IePTlJ 25,25,19 

C 
C*****DIVISIBN BF THE SCREEN PATCH TB 1/4 
C 

1~ CALL ZERLEG[NIHQ,IHQ,NKWQ,KWO,TEILX,TEILY,KDX,KDYJ 
20 IFCNKWQ•l8PT2J 29,29,21 · 

C 
C*****DIVISIBN BF THE SCREEN PATCH TB 1/16 : 
C 

21 CALL ZERLEGCNKWQ,KWO,NLFQ,LFQ,SJGMAX,SIGMAY,LPX,LPYJ 
22 IFCNLFQ•IBPT3J 35,35,23 

C 
C*****DIVISl6N AF THE SCREEN PATCH T8 1/64 : 
C 

23 CALL ZERLEGCNLFQ,LFQ,NMBQ,MßQ,THETAX,T~ETAY,MGx,MGYJ 
24 GB Te 43 

C 
C*****CHBBSE THE PATCHES, C8NTAJNING THE POINT THAT HAS TB B[ TESTED, 
C 
C 
C*****BUT eF A CeMPLETE SCREEN PATCH: 
C 

C 

25 CALL SEARCHCNIHQ,IHQ,NJCA,NLSC,NMVC,NNRC,A,B,C,ISPRUJ 
26 GB TB 50 

C*****BUT BF A 1/4 BF THE SCREEN PATCH; 
C 

C 

29 CALL SEARCHCNKWQ,KWQ,NJCA,NLSC,NMVC,NNRC,A,B,C,ISPRUJ 
30 GB TB 48 

C*****SUT.BF A 1/16 6F THE SCREEN PATCH: 
C 

C 

35 CAL.L SEARCHCNLFQ,LFQ,NICA,NLSC,NMVC,NNRC1A,B1C,ISPRUJ 
36 Gere 46. 

c****•BUT eF A 1/64 eF THE SCREEN PATCH: 
C 

43 CALL SEARCH[NMBQ,MBQ,NJCA 1 NLSC,NMVC,NNRC,A,B,C,ISPRUJ 
C 

'+4 MGXA=MGX 
45 MGYA=MGY 
46 LPXA=LPX 
47 LPYA=LPY 
48 KDXA=KDX 
49 KDYA=KDY 
So IRXA=IRX 
51 IRYA=IRY 

C 
C*·•***ISPRU = 
C*****ISPRU :1 

C*****ISPRU = 
C 

-1: Ne ceVERING PeSSIBLE 
O: TBTAL CBVERING 
1; MSRE DETAILED TESTING NECESSARY 

C 
I FC I SPRUJ 

511 IVK=O 
RETURN 



120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
1 '+2 
143 
llt4 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 

C*****EXCLUDE CBNCAVE PATCHES: 
C 

513 
514 

C 
C 

IFCSENSESWITCH 2] 51~,52 
IVK:::1 
Gere 53 

52 IVK=c 
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(*********************************************************************** : 
C•••••INTERRBGATJBN, WHETHER ADDITIB~AL PATCHES CBVER THE P6I~T PCA,B,C] 
C THAT HAS TS BE TESTED: 

5:3 JF[NICA) 63,63,54 
C*****THE TRIANGLES WITH THE NUMBER NICA, THE INDICES eF WHIC~~ ARE 
C STßRED IN THE ARRAY ICA, ARE TESTED WHETHER THEY CBVER THE 
C TESTPBINT• A TRIANG~E C9VERS PCA,B,CJ, IF OIFF < o. 
C 
C 

5~ Dß 62 MP:::1,NICA 
55 11=-ICACMP] · 
56 I2=Il+KEMAX 
57 I3=I2+1 
58 CALL DIFCI1,I2,I3,DIFF,A,B,CJ 
59 IF(DJF'FJ 60,62,62 

C*****PBINT INVISIBLE 
60 IVK=IVK ... 1 

C*****IF JVK=O, THEN RETURN TB SUBRBUTINE. GREVIS RESP, VJDRAW 
61 IFCIVK) 95,95,62 
62 CBNTINUE 

C 
C 
C 
C 
C*********************************************************************** 
C*****INTERRBGATIBN, WHETHER AODITIBNAL PATCHES CBVER THE PBINT PCA,B,CJ 
C THAT HAS TOBE TESTED: . 

63 lFCNLSC) 73,73,64 
c*****THE TRIANGLES WITH THE NUMBER NLSC, THE INDICES eF WHICH ARE 
C STBRED IN THE ARRAY LSC, ARE TESTED WHETHER THEY CBVER THE 
C TESTPBINT• A TRIANGLE CBVERS PCA,B,CJ, IF DIFF < o. 
C 
C 

64 DB 72 MP:::1,NLSC 
65 I1•LSCCMPJ 
66 12=11+1 
67 I3=I2+KEMAX 
68 CALL DIF[Il,12,13,DIFF,A,8,C) 
69 JFCDIFF'J 70,72,72 

C*****PBINT INVISIBLE 
70 IVK•IVi<•l 

C*****IF IVK=O, THEN RETURN TB SUBRBUTINE GREVIS RESP, VIDRAW 
71 IFCIVKJ 95,95,72 
72 CBNTINUE 

C 
C 
C 
C 
C 
C 
C 
C 
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180 C***************************************************•******************* 
181 C****•INTERRBGATJeN, WHETHER ADDITIB~AL PATCHES C9VER THE PBI~T P[A,B,Cl 
182 C THAT HAST~ BE TESTED: 
183 73 !FtNMVCJ 84,84,74 
184 C•****THE TRIA~GLES WITH THE ~UMBER NMVC, THE INDICES eF WHICH AQE 
185 C ST9RED IN THE ARRAY ~vc, ARE TESTED WHETHER THEY CBVER THE 
186 C TESTPBI~T• A TRIANGLE CBVERS PtA,B,CJ, IF DIFF < O• 
187 C 
188 C 
189 74 DO 83 MP:1,NMVC 
190 75 IO=MVCCMpJ 
191 76 I1=IO+1 
192 77 l2=IO+KEMAX 
193 78 13=!2+1 
194 79 CALL DIFCI1,l2113,DIFF,A,B1CJ 
195 80 IFCDIFFJ 81,83,83 
196 C****•PBINT INVISIBLE 
197 81 IVK=IVK•l 
198 C*****IF IVK=O, THEN RETURN T9 SUBRBUTlNE GREVIS RESP, VIDRAW 
199 82 IFCIVKJ 95,95,83 
200 83 CBNTJNUE 
201 C 
202 C 
203 C 
204 C 
205 C 
206 C 
207 C 
208 C 
209 C*********************************************************************** 
210 C****•INTERRBGATJBN, WHETHER ADDITIBNA~ PATCHES CBVER THE PBINT .. PCA,B,CJ 
211 C THAT HAS TOBE TESTED: 
212 84 IFCNNRCJ 94,94,85 
213 C•****THE TRIANGLES WITH THE NUMBER NNRC, THE INDiCES eF WHICH ARE 
21~ C STSRED IN THE ARRAY NRC, ARE TESTED WHETHER THEY CSVER THE 
215 C TESTP8INT• A TRIANGLE CBVERS PCA,B,CJ, IF DJFF < Oe 
216 C 
217 C 
218 85 oe 93 MP~l,NNRC 
219 86 11~NRCCMPl 
220 87 l2~11+1 
221 88 I3~Il+KEHAX 
222 89 CALL DIFCI1,I2,I3,DIFF,A,B,CJ 
223 90 IFCDIFFJ 91,93,93 
22~ C****•PBINT INVISIBLE 
225 C****•IF IVK=O, THEN RETURN Te SUBRSUTINE GREVIS RESP• VIDRAW 
226 91 IVK~IVK~l 
227 92 IFCIVKJ 95,95,93 
228 93 CBNTINUE 
229 C 
230 C 
231 C*****************************************************************~***** 
232 C 
233 C•****P8INT VISIBLE 
234 9~ IVK=l 
235 C 
236 C****•RETURN TB SUBR0UTINE GREVIS RESP• VIDRAW 
237 95 RETURN 
238 C**********************************************************************C 
239 END 
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:9MMBN ALLBCATIBN 

77777 IN 77776 IM 77775 IKL 77773 XMIN 
77771 YMp.; 77461 IHQ 75461 I .\JDL I 75077 LIHIWI 
75076 KEMAX 71156 XT 65236 YT 61316 ZT 
61314 EPS 61312 DIVIS 61311 I I T 61310 KlZ 
61257 lCA 61226 LSC 61175 MVC 61144 NRC 
61143 I 61142 K 61141 L 55141 NPUF 
55137 DELTAX 55135 DELTAY 54771 Kl'iQ 54707 LFQ 
54637 "1BQ 54636 IoPTl 54635 JBPT2 546'34 IBPT3 
54632 SIGMAX 54630 SJGMAY 54626 TEIL.X 54624 TEiL.Y 
54622 THETAX 54620 THETAY 

>1~8GRAM ALLSCATIBN 

00017 IRX 00020 IRY 00021 KDX 00022 KDY 
00023 LPX 00024 LPY 00025 MGX 00026 MGY 
00027 JRXA 00030 IRYA 00031 KDXA 00032 KDYA 
00033 LPXA 00034 LPYA 00035 MGXA 00036 MGYA 
00037 NIHQ 00040 NKWQ 00041 NLFQ 00042 NMBQ 
00043 NICA 0004-4 NL.SC 00045 NMVC 00046 NNRC 
00047 lSPRU DUMMY IVK 00050 MP 00051 11 
00052 12 00053 13 00054 IO 00055 VISKRJ 
00057 AX DUMMY A 00061 BY DUMMY B 
DUMMY C 00063 DIFF 

;uBPRBGRAMS REQUIRED 

IFIX INTER ZERLEG SEARCH DIF 
1HE END 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
4-4 
45 
46 
'+ 7 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

6-29 

C**********************~***********************************************1 C , . 

C 
C SU~RSUT I 1\JE D I F 
C 
C 

C•*********************************************************************; 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

THE SU8R8UTINE OIF C8MPUTES eF THE (QUATIBN eF PLANES, THAT IS 
SPANNED BY THE TRIANGLE XF1,YF1,ZF1; XF2,YF2,ZF2; XF3,YF3,ZF3, 
THE z-ceeRoINATE zv AND ceMPARES IT WITH c, THE z-ceeRDINATE BF 
THE TEST POINT• THE TEST P51NT P CA,B,CJ IS VISIBLE, IF 8F THE 
z-ceeRDINATES 8F THE TRIANGLE CBNTAINING THE TlST PBINT, BNLY 
BNE 1s LARGER THAN c. BEFeRE THIS ceMPUTATieN 1s MADE, THE 
TRIVIAL CASES: 
1J ALL z-cee, BF THE TRIANGLE 
2) ALL z~cee- 8F THE TRJANGLE 
ARE TESTED ANO EVALUATED, 

ARE LARGER THAN C CPBINT INVISlB~EJ 
ARE SMALLER THAN C CPeINT VISIBLEJ 

C CALL: CALL DIFCI1,I2,I3,DIFF,A,B,CJ 
C INPUTPARAMETERS: I1,I21I31A,81C 
C BUTPUTPARAMETERS: DIFF 
c ceMMeN: EPs,xc,vc,zc 
C SUBRBUTINEs: ERRBR 
C 1 

C•********************************************************************* 
SUBReUTINE DIF c11,12,r3,0IFF,A,B1CJ 1 

C**************************************************************~******* 
DIMENSIBN xrc10,10,10J,YT(10,10,10J,ZTC10,l0,lOJ,INDLl (1024) 

DIMENSIBN XCC1000l,YC(1000J,ZCC1000J, IHQC200J,LIHIWJ C11,1.1,2l 
C********************************************************************** 

CBMMeN IN,tM,IKL 
ceMMBN XMIN,YMIN,IHG,INDLI,LIHIWI,KEMAX,XT,YT,ZT,EPS 

C********************************************************************** 
EQUtVALENCE CXT,XCJ, CYT,YCJ, CZT,ZCJ 

C********************************************************************** 
C 
C****•INTERR8GATJBN, WHETHER ALL ZC<C BR ALL ZC>C: 
C 
C 
C*****THE TESTPBJNT lS VISIB~E, lF A~L ZC<C, 
C 
C*****THE TESTPBJNT IS INVISIBLE, IF ALL ZC>C, 
C 

C 
C 

IFtc~zcc11J+EPSJ 4,1,1 
1 IFCC•ZC(I2J+EPSJ 101,2,2 
2 IF(C.ZC(I3J+EPSJ 101,3,3 

C*****TEST PBINT rs VISIBLE, 
C 

3 DIFF=+lO• 
C 
C*****RETURN T0 VISKRI, 
C 

RETURN 
C 
C 
C********************************************************************** 



60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117' 
118 
119 
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4 IFCC•ZCCI2J+EPS) 5,101,101 
5 IFCC•ZCCI3J+EPS) 61101,101 

C 
C*****TEST POINT IS INVISIBLE, 
C 

C 
C•*** 4 RETURN TO VISKRI, 

RETURN 
C 

C**********************************************************************i 
C 
C*****TFST POINT HAs · re BE TESTED MeRE PRECISELY: 
C 
C 
C•••••STeRE CBRNER ceeRDINATES: 
C 

101 
102 
103 

C 

XF1=XC(ll) 
YF1 =YC CJ 1) 
ZFl=ZCCilJ 

C•********************************************************************* 
C 1 

C re AVBID ReUNDING ERRBRS, IN EACH ceBRDINATE DIFFERENCE IS 
C INTERR8GATED1 WHETHER IT HAS ALREADY REACHED THE SIZE 8F EPS, 
C IF THAT IS THE CASE, THE DIFFERENCE IS SET TB O• 
C C SUBRBUTINE ERR8R) 
C 
C•********************************************************************* 
C 
C****•CBMPUTATIBN eF INTERMEDJATE RESULTS: 
C 

XX1=XCCI2J~XF1 
C 

CALL ERR0Rtxx1,EPS) 
C 

XX2•XCCI3) .. XF1 
C 

CALL ERRORCXX2,EPS) 
C 

YY1=YCCI2l~YF1 
C 

CALL ERROR CYYl, EPSJ-
C 

YY2=YC(I3J-YF'l 
C 

CALL ERROR[YY2,EPSJ 
C 

ZZ1=ZCCI2J-ZF1 
C 

CALL ERR0RCZZ1,EPSJ 
C 

ZZ2•ZC Cl3J „zF1 
C 

CALL ERRORCZZ2,EPSJ 
C 
C 
C 
C 
C 



120 
121 
122 
123 
12'+ 
125 
126 
127 
128 
129 
130 
131 
132 
133 
13'+ 
135 
136 
137 
138 
139 
140 
1 '+ 1 
142 
143 
144 
145 
1 '+ 6 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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TYE SIZE DIVID GIVES I~F,~MAT!BN ABBUT THE PBSIT19~ BF THE 3 
CBRN[RS P1()<F1,YF1,ZF1J, P2(XF2,YFr2,ZF2J, P3CXF3,YF3,Z~3J 
BF THE T :~ I ANGLE• 

DIV!:)= 0 MEANS: 
1• P1 = P2 

SR 2• Pl = P3 
BR 3• P1,P2, A~D P3 LtE SN A LINE• 

IF BNE BF THE 3 CASES BccuRED, THE [QUATIBN BF PLANES IS ~NO 
LBNGER U~IQUELY DEFJNED [PLANE IS DEGE~ERATED lNTB A LI~EJ • 
IN THIS CASE DIFF >O CVISIBLEJ IS SET• 

,C 
· c 

C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 

C***************~******************************************************C 
C 
C 

C 
C 
C 
c*****INTERRBGATJeN, WHETHER DIVID ~ o: 
C 
C 

C 
C 
C 
C 
C 
C 

JF[ABSCDIVIDJ•EPSJ 3,3,116 

C 
C•***•S8LUTIBN 8F THE EQUATISN eF P~ANES: 
C 

C 
C 
C 
C 
C 
C 
C 

116 ZV=ZF1+C[B-YF1)•[XX1•ZZ2~xx2*ZZ1)-[A•XF1)*[YY1*ZZ2•YY2*ZZ1JJ 
1 /DIVJD 

C*****A PLANE CBVERS THE TEST P6I~T PCA,B,C), IF DIFF<O, 
C 

117 DIFF=C•ZV+EPS 
C 
C 
C 
C 
C 
C 
C 
c*****RETURN Te THE SUBReUTI~E VISKRI 
C 

118 RETURN . 
C**********************************************************************C 

END 
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. ' 1 

0MMf)N ALL'1CATteN 

77777 IN 77776 II" 77775 JKL 77773 XMI t\. 
77771 YMIN 77461 IHQ 75'+61 I NDl.,. l 75077 LIHIWI 
75076 KEMAX 71156 XT 65236 YT 61316 ZT 
6131l+ EPS 71156 XC 65236 YC 61316 zc 

RBGRAM ALLeCATIBN 

DUMMY I 1 DUMMY 12 DUMMY J3 00036 DIF 
DUMMY C DUMMY DJFF 00040 xr:1 00042 YFl 
00044 ZF1 00046 XX1 00050 XX2 00052 YY1 
00054 YY2 .00056 221 00060 ZZ2 00062 DIVID 
00064 zv DUMMY B DUM~y A 

-UBPRBGRA'1S REQUIRED 

ERRSR ABS 
~E END 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
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c*********************************************************************• 
C 
C 
C SU3R8UTINE [RR8R 
C 
C 
C*********************************************************************f 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

THE SUBROUTINE ERRBR C9MPUTES, WHETHER A SIZE VAL IS AßS6LUTELY 
S~ALLER THAN EPS, IF THAT IS THE CASE VAL =O IS SET• 

CALL: CALL ERRBRCVAL,EPSJ 
INPUTPARAMETERS: VAL,EPS 
BUTPUTPARAMETERS: VAL 
CBMMeN: ~ 
SUBROUTINES: ~ 

C*********************************************************************~ 
SUBRBUTINE ERRBR~VAL,EPSJ 

C*********************************************************************t 
C 

C 
C 

IFCABSCVALJ~EPSJ 1,1,2 
1 VAL=O• 

2 RETURN 
C*****RETURN TB DIF 
C*********************************************************************• 

END 

RBGRAM ALLBCATIBN 

00005 ERRBR DUMMY VAL DUMMY EPS 

:uBPRBGRAMS REQUIRED 

ABS 
HE END 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

• 23 

' 24 
J 25 

' 26 
27 

• 28 
: 29 
1 30 
• 31 
• 32 
• 33 
1 34 

' 35 
• 36 
1 37 
1 38 
ll 39 
1 40 
1 lt 1 
1 42 
• 43 
• 4l+ 
1 45 
1 li-6 
II 47 
1 48 
1 49 
• 50 
• 51 
!I 52 
• 53 
1 54 
z 55 
• 56 
• 57 -• 58 
= 59 
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C***•*************************•*******************•*•*****************• 
C 
C 
C SU3RBUTI~E INTER 
C 
C 

C*********************************************************************• 
C 
C THE SUBRBUTINE INTER CB~PUTES THE PATCHES IN A SCREEN PATCH, 
C THAT IS FIXED BY THE INPUTPARAMETERS IRX,IRY, THE BUTPUTPA~A~ 
C METER ~IHQ JNDJCATES THE NUMBER OF PATCHES SEARCHED, THE - INDICES 
C BF WHICH ARE C9LLECTED IN THE ARRAY IHQ. 
C 
C 
C CALL: CALL lNTER(IRY,IRX,NlHQJ 
C INPUTPARAMETERS: IRY,IRX 
C BUTPUTPARAMETERS: NIHQ 
C ceMMeN: LIHIWI1INDLI,1HQ 
C SUBRBUTlNES: ASSIGN 
C 
C*********************************************************************1 

SUBRBUTJNE JNTERCIRY,IRX,NIHQJ 
C*********************************************************************; 

DIMENSIBN IHGC200J,INDLI C1024J,LIHIWIC11,11,2J 
C*********************************************************************; 

C8MM8N IN1JM1IKL,XMIN,YMIN1IHQ,INDLI,LIHIWI . 
C••*** ****** *** *** ******* ***"*"* **.****'** **************• ******** * * ******* ; 
C 

C 
C•••••INDICATißN ARRAY: 
C 

C 

2 L.Ilm~IHiwI(IRY,IRX,1J 
3 I F' CL I 1 J 4, 1 t', 4 

C•••••START VALUE FBR EACH SCREEN PATCH: 
C 

4 L.I2•L.IHIWI [IRY, IRX,2J 
C 

5 oe 10 IL=1,LI1 
C***••CBMPUTATIBN ßF' THE PATCHwCßUNTER IANZ: 
C 

C 

C 

6 IANZ~LI2+NJHQ 
7 NIHQ•NIHQ+l 

8 CALL ASSIGNCIANZ,IZQ,IMIN,IMAXJ 

C••*••LBDBIT LBADS INTB THE CELL IHQ(NIHQJ THE INDEX, WHICH IS IN THE . 
C CELL lNDLICJZQJ eF THE INDEX ARRAY BETWEEN BITS IMIN AND IMAX 
C 

C 

C 
C 

9 IHQCNIHQJ=LBDBITCINDLICIZQJ,JMJN,IMAXJ 

10 CBNTINUE 

C•**••RETURN TB THE SUBRBUTINE VISKRl 
11 RETURN 

C*************************************************•******************* 
END 
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:eMMBN ALLBCATIBN 

77777 IN · 77776 I~ 77775 IKL 77773 XMJN 
77771 YMJN 77461 I~Q 75461 l !'iDL 1 75077 LIHJWI 

~RBGRAM Al..LßCATlSN 

00012 INTER DUMMY NIHO 00013 Lll DUMMY lRY 
DUMMY IRX 00014 LI2 00015 IL 00016 IANZ 
00017 IZQ 00020 IMIN 00021 IMAX 

:iUBP~e GRAMS REQUIRED 

ASSIGN LSDBIT 
rHE END 
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1 C*************~************•••******************************•**********C 
2 C C 
3 C C 
4 C SUB~BUTI~E ZERLEG C 
5 C C 
6 C C 
7 C******************************************************************~***C 
8 C C 
9 C THE SUBRBUTINE ZERLEG C~MPUTES THE NUMBER MAR AND THE INDICES C 

10 C ICA BF THE PATCHES, LYING IN THE SCREEN PART THAT IS CREATED BY C 
11 C THE DIVISIBN• MET IS THE NUMBER AND IZE ARE THF INDICES BF THE C 
12 C PATCHES, LYING IN THE DIVIDED SCREEN PATC~, CAPPAX,CAPPAY INDICATE 
13 . C THE BREADTHS AND KVX,KVy JNDICATE THE PBSITIBN BF THE SCREE~ C 
14 C PA~T CREATEo · ey THE DIVISIBN, C 
15 C C 
16 C C 
17 C CALL: CALL ZERLEG(MET,IZE,MAR,IZA,CAPPAX,CAPPAY,KVX,KVYJ C 
18 C lNPUTPARAMETERS: ~ET,IZF.,CAPPAX,CAPPAY,KVX,KVY C 
19 C BUTPUTPARAMETERS: MAR,IZA C 
20 C CBMMeN: XMIN,YMIN ( 
21 C SUBRBUTINEs: MlNMAX C 
22 C C 
23 c**********.********************************•***********••••****••*****C 
24 SUBRBUTINE ZERLEGCMET,IZE,MAR,IZA,CAPPAX,CAPPAY,KVX,KVYJ . 
25 C*********************************************•***********************•• 
26 DIMENSIBN IZ~(1J,IZAC1J 
27 C••*********************·•····•~***********************·***************l 
28 C6MMBN l~1IM,IKL,XMIN,YMIN 
29 C****************•*••******•*•*•************•**********•**************·*' 
30 1 MAR~o 
31 2 DB 14 MP~l,MET 
32 C*****C6MPUTATIBN 6F THE MINIMUM AND MAXIMUM VA~UES OF EACH PATCH IN 
33 C X• RESP, Y.DIRECTISN: 
34 C . 
35 3 CALL MIN~AXCIZECMPJ,XMl,YMl,XMA,YMAJ 
36 4 , IRA=IFIXC(XMI•XMINJ/CAPPAXJ+l•KVX 
37 5 IRE•IFIX[(XMA~XMINJ/CAPPAXJ+l•KVX 
38 6 KRA 0 1FJXt(YMl•YMINJ/CAPPAY)+l-KVY 
39 7 KRE=IFIXt(YMA•YMINJ/CAPPAYJ+l-KVY 
40 C••*••IF IRA>KVX BR IRE<KVX THE PATCH CAN HAVE NB PBINT QUANTITIES 
41 C IN THE SCREEN PART KVX, KVY• 
42 C 
43 8 IFCIRAJ 9,9,14 
44 9 IFCIREJ 14,10,10 
45 C••*••IF KRA>KVX BR KRE<KVX THE PATCH CAN HAVE Nß PBINT QUANTITIES 
46 C IN THE SCREEN PART KVX, KVY. 
47 C 
48 10 IFCKRAJ 11111,14 
49 11 IFCKREJ 14,12,12 
50 C*****NEXT PATCH: 
51 C 
52 12 ~ARaMAR+l 
53 C*•·•*INDEX eF THE PATCH eur ~F THE ARRAY IZE --> IZA: 
54 13 lZA(MARJ ■ IZECMPJ 
55 14 CBNTINUE 
56 C*****RETURN TS T~E SUBRBUTINE VISKRI 
57 15 RETURN 
58 C*************************••••••*•••*********************************** 
59 END 
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CHMM8,J ALLßCATtB~ 

77777 IN 77776 IM 77775 JKL 77773 XMIN 
77771 YMtr~ 

Pl~BGRAM ALLBCATIBN 

DUMMY IZE DUMMY l 7 A DUMMY MAR 00024 MP 
DUMMY MET 00025 IRA DUMMY KVX 00026 IRE 
00027 KRA DUMMY KVY 00030 KRE 00031 ZERLEG 
00033 XMI 00035 YMI 00037 XMA 000'+1 YMA 
DUMMY CAPPAX DUMMY CAPPAY 

·SUBPRBGRAMS REQUIRED 

MJNMAX IFIX 
THE END 

1 • • 



6-33 

1 C**********************************************************************C 
2 C C 
3 C C 
4 C SUBReUTINE SEARCH C 
5 C C 
6 C C 
7 C••********************************************************************C 
8 C C 
9 C THE SU8RSUTINE SEARCH SELECTS SF A NUMBER e~ NIRS PATCHES THE C 

10 C INDICES 8F WHICH ARE IN THE ARRAY JRS, TH6SE, CBNTAINING THE C 
11 C P8INT WITH THE CBßRDINATES A,B. C 
12 C C 
13 C FIRST WITH THE SUBRBUTINE INF~APCA1BJ THE x-, v~ceeRDINATES 9F C 
1'+ C THE TEST ·PotNT ARE DELIVERED, (IN FLAVIS BY THE SUBRBUTlNE C 
15 C INFLJNCXC[1),YC(lJ,INJ THE BEGINNING ADDRESSES BF THE xc~, vc~ C 
16 C ARRAYSAND THE RESULT PARAMETER WERE DELIVERED•l . C 
17 C THEREFBRE BY INFLA4CINDEX1,INDEX2,INDEX3,INDEX4J AND C 
18 C INFLA3(INDEX1,INOEX2,I~DEX3J BNLY THE INDICES BF THE PATCH CBR• C 
19 C NERS ARE DELIVERED~ C 
20 C C 
21 C BEF6RE INFLA4 IS CALLED, THE TRIVIAL CASE, THAT THE PATCH LIES C 
22 C UNIQUELY BEHIND PIS EXCLUDED, PRieR re THE ACTUAL DIVISIBN .INTe C 
23 C 2 TRtANGLES, THE TRIVIAL CASE, THAT THE PATCH LIES UNIQUELY IN C 
24 C FReNT eF P, IS TESTED· IF T~AT IS THE CASE, ISPRU IS SET Te ZERe C 
25 C AND IT IS RETURNED T6 VISKRI. ISPRU=O MEANS IN VISKRJ THAT THE C 
2 6 C TEST P e I NT I s· I N V I SB L.. E , . . . C 
27 ·C C 
28 C C 
29 C BY THESE PRE•TESTINGS UNNECESSARY INFLA4~ RESP, INFLA3•CALLS ARE C 
30 C AVeIDED, C 
31 C C 
32 C CA~L; CALL SEARCHCNIRS,tRS,NJCA,Nl..SC,NMVC,NNRC,A,B,C,ISPRU] C 
33 C INPUTPARAMETERS: A,B,C,NIRS,IRS C 
34 C SUTPUTPARAMETERS; NICA,NLSC,NMVC,NNRC,ISPRU C 
35 C CBMMBN: _ EPS,ICA,KEMAX,LSC,MVC,NRC,XC,YC,ZC,IN C 
36 C SUBReUTINEs: INFLAS CINFL..AP, INFLA4, INFLA3] . C 
37 C C 
38 C**********************************************************************C 
39 SU8ReUTINE SEARCHCNIRS,IRS,NICA,NLSC,NMVC,NNRC,A,B,C,ISPRUJ 
40 C•********************************************************************** 
'+1 DIHENSieN .XT C10, 10, 10J ,YT (10, 10, lOJ, ZT ClO, 10, lOJ, INDLI C1024J 
42 DIMENSIBN XCC1000),YCC1000J,ZC[1000J 
~3 DIMENSieN ICAC25J,~SCC25J,MVCC25)1NRCC25J,IHGC200l,LIHIWIC11,1l,2J 
~4 DIMENSIBN JRSClJ 
45 C*********************************************************************** 
~6 ' CBMMeN IN1J~1IKL 
47 CBMMBN XMIN,YMIN,lHQ,INDLI,LIHIWI,KEMAX,XT,YT,ZT,EPS,DIVIS,III,KZZ 
~8 ceMMBN ICA,~SC,MVC,NRC 
~9 C************************************************************•********** 
5Q EQUIVALENCE CXT,XCJ,CYT,YCJ, (ZT,ZCJ 
51 C*********************************************************************** 
52 C•****SET VARIABLES Te ZERe, THAT lNDICATE NUMBER BF TRIANGLES 
53 C IN WHICH THE PBINT Te BE TESTED FBR VISI6ILITY IS SITUATED: 
54 C 
55 1 NICAi:;0 
56 2 NLSC•O 
57 3 NMVC:;0 
58 4 NNRC=O 
59 5 ISPRU•l 
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60 
61 

C****•DELIVER x-, v-ceeRDINATES eF THE TFST PS!NT: 
C 

. 62 6 CALL INFLAP (A,BJ 
C 63 

64 
65 
66 
67 

C•****'+ CBRNERS OF A PATCH WITH THE INDICES IRSCMPJ, IRS(~PJ+l, 
C IRS[MP)+KEMAX+l AND IRS[MPJ+KEMAX! 
C 

7 
C 68 

69 
70 
71 
72 

C••*••C6HPUTE INDICES: 
C 

73 

C 

8 
9 

10 
11 

IR~IRSCMPJ 
IR1=IR+l 
IR2= JR+KEMA.X 
IR3:JR2+1 74 

75 
76 
77 
78 
79 
80 
81 

C*****INTERRSGATyeN, WHETHER ALL z-ceeRDINATES eF THE QUADRANGLE ARE 
C SMALLER THAN THE z~ceeR0INATE 8F THE TEST PeINT• IF THAT IS THE 
C CASE, THE PATCH IS IRRELEVANT FeR FURTHER TESTING! 

82 

C 

C 
C 

12 
13 
14 
15 

IFCZCCIRJ•C+EPSJ 13,13,16 
IFCZCCIRll•C+EPSJ 14,14,16 
lFCZCCIR3).C+EPSJ 15,15,16 
I F CZC CI R2J .c+EPSJ 39, 39, 16 83 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

C****•INTERRBGATI8N1 WHETHER THE TEST PB!NT PCA,B,Cl LIES IN THE PATCH: 
C 

C 
C~••••EXCLUDE, THAT P LIES IN A PATCH C8RNER: 
C 
C 

C 

17 
18 

IFCINJ 18139119 
IFt.IN+lJ 19,39,39 

C*****lNTERRBGATI6N, WHETHER ALL z-ceeRDINATES BF THE QUADRANGLE ARE 
C LARGER THAN THE Z•C8BRDINATE SF THE TEST PeiNT, IF THAT IS THE 
C CASE, PIS INVISIB~E AND VIA VtSKRI IT IS 6RUNCHED re GREVIS• 
C 
C 

C 

C 

19 
20 
21 . 
22 

23 

JF(C•ZCCIRJ+EPS) 20,2s,2s 
IF(c.zcc1R1J+EPSJ 21,25,25 
IFcc.zcttR2)+EPS) 22,25,25 
lFCC•ZCCJR3)+EPS) 23,25,25 

JSPRU•O 

C****•RETURN T9 VISKRI 
C 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111· C 
112 C 
113 C 
114 C 
115 C 
116 C 
117 C 
118 C 
119 

24 RETURN . 
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120 C*****DIVISIBN e~ THE PATCH I~Te 2 TRIANGLES WlTH THE INDICES 
121 C LSC[MPJ, LSCCMPJ+l, LSCC~PJ+KEMAX+l AND ICA[MPJ, ICA(MPJ+KEMAX, 
122 C ICA(MPJ+KE~AX+1, 
123 C 
124 C****•INTERRBGATteN, WHETHER PBJNT P LIES IN ~NE eF THE 2 TRJANGLES: 
125 C 
126 25 CALL INF~A3CIR,IR1,IR3J 
127 C 
128 C****•EXCLUDE THAT THE PBJNT LIES AT THE EDGE BF A TRIANGLE: 
129 C 
130 26 IF CINJ 32127130 
131 C 
132 C*****FILL ARRAYS: 
133 C 
134 27 NICA~NICA+t 
135 28 ICACNICAJ=JR 
136 C 
137 ?.9 Gere 32 
138 C 
139 30 NLSC~NLSC+l 
140 31 ~SCCNLSC)•IR 
141 C 
142 C 
143 C 
144 C••********************************************************************* 
145 C 
146 C••***DIVISIBN 6F THE PATCH INT6 2 TRIANGLES WlTH THE INDICES 
147 C NRCtMPJ, NRCCMPJ+1, NRCCMPJ+K~MAX ANO MVCCMPJ+l, MVCCMP)+KEMAX, 
148 C MVCCMPJ+KEMAX+l, 
149 C 
150 C****•INTERR8GATJBN, WHETHER PeJNT P LIES tN BNE eF THE 2 TRIANG~ES: 
151 C 
152 32 CA~L INFLA3CIR1,IR2,JR3) 
153 C 
154 C••***E~CLUDE THAT THE P8INT LIES AT THE EDGE SF A TRIANGLE: 
155 C 
156 33 IFCINJ 39137134 
157 C 
158 C*****FILL ARRAYS: 

34 NHVC;:NMVC+l 
35 MVC(NMVCJ•IR 

C 
36 Gere 39 

C 
37 NNRC:NNRC+1 
38 NRCCNNRC)•IR 

C 
39 C6NTINUE 

C 
C 
C 

159 C 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 

C••*••RETURN T8 VISKRI 
C 

174 40 RETURN 
175 C 
176 C*************************************************•******************** 
177 END 
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C J~MB ~✓ ALL'JCA TI 01\J 

77777 1 \ i 77776 y ,, 77775 IKL 77773 XM ! t~ 
77771 y '1 I 'J 77461 I r-1G 75461 I r-.;DL l 75077 LIHIWI 
75076 Kl~AX 71156 xr 65236 YT 61316 ZT 
61314 EPS 61312 DIVIS 61311 I I I 61310 KZZ 
61257 I Ci\ 61226 Lsc 61175 MVC 61144 NRC 
71156 XC 65236 Yr 61316 zc 

p :wGRAM ALL ry(A T 19 ·~ 

DUMMY iRS DUMMY N.ICA DUMMY N~SC DlJM:--IY NMVC 
DuMMY \J!\JRC DUMMY ISPRU 00033 MP DUM'W NIRS 
00034 P< 00035 IRl 00036 JR2 00037 IR3 
000'+0 SEARCH DUMMY A DUMMY B DUM"'IY C 

SUB PR6GRAMS R[QUirtED 

It-.iFLAP I ,\JF LA4 I NFLA3 
THE EI\JD 



00000 

()0000074 
00000563 

1 PAGE 
2 ***************************************************************** 
3 * 
4 * 
5 * 
6 * 
7 * 

I N F L A S 

8 ***************************************************************** 
9 * 

10 * 
11 * 

A• SEYFERTH 

12 ***************************************************************** 
13 * 
14 * 
15 * 
16 * 
17 * 

iNFLIN (XF,YF,IN) 

INDICATJ6N eF THE FILE-BEGI~NING ADDRESS A~D THE RESULT CELL 

18 ***************************************************************** 
19 * 
20 * 
21 
22 * 

RBRG 

23 ESIND EQU 
24 EOADR EQl,I 

0 

074 
371 

25 * 
26 * 
27 * 
28 LOP 
29 F'LS 
30 F~M 

DEFJNITIBN BF THE PRBGRAMMED BPERATBRS; 

SPD 
ePo 

BPD 

012500000 
013500000 
014100000 

O'I 
1 

.l::,, 

N 



31 PAGE 
32 ***************************************************************** 
33 * 

00000 0 00 00000 34 INF'LIN PZE ENTRY 
35 * 

00001 0 71 0 00563 36 LDX ESADR 
00002 2 76 0 00000 37 l,.DA 0,2 BEGINNING•ADDRESS SF THE X-FILE 

38 * + INDEX•ßIT 
00003 0 55 0 00335 39 ADD r:016777776 -2, WITH FADE~eur BF THE FLBATING-INDICATj~ 
00004 0 35 O 00013 40 STA XFAD 
00005 2 76 0 00001 41 LOA 1,2 
00006 0 55 0 00335 42 ADD •016777776 
00007 0 35· 0 00014 43 STA YFAD 
00010 2 76 0 00002 44 l,,DA 2,2 
00011 0 35 0 00015 45 STA INAO 
00012 0 51 0 00000 46 BRR INFLIN RETURN•BRANCH 

47 * m 
00013 O 00 00000 48 XFAD PZE BEGINNING•ADDRESS BF THE X•FILE • 2 1 

00014 O 00 00000 49 YFAD PZE BEGINNING•ADDRESS eF THE Y•FILE - 2 ~ 
w 

00015 0 00 00000 50 INAD PZE ·ADDRESS SF THE RESULT·CELL 
51 * 
52 ***************************************************************** 

i 



53 PAGE 
54 ***************************************************************** 
55 * 
56 * 
57 * JNFLAP(XP,YP) 
58 * 
59 * 
60 * k.BAD AND STBRE THE PeINT ceBRDINATES 
61 * 
62 * 
63 ***************************************************************** 
64 * 

00016 0 00 00000 65 INFLAP PZE; ENTRY °' 00017 Q 71 0 00563 66 l,.DX EBADR ADDRESS BF THE 1ST PARAMETERA~DRESS 1 
~ 00020 2 75 0 00000 67 L,DB 0,2 1ST PARAMETERADDRESS ~ 

00021 0 46 00060 68 XXB re X-REGISTER 
00022 2 76 0 00000 69 l,.DA 0,2 1ST WBRD 8F XP 
00023 0 35 0 00035 70 STA XP 
00024 2 76 O 00001 71 t..DA 1, 2 2ND \-itlRD eF XP 
00025 0 35 0 00036 72 STA XP+l 
00026 0 46 00020 73 CBX ADDR[SS eF THE 1ST PARAMETERADDRESS TB XR 
00027 2 71 0 00001 74 l,.DX 1, 2 2ND PARAMF.TERADDRESS 
00030 2 76 0 00000 75 l,.DA 0,2 1ST WSRD SF YP 
00031 0 35 0 00037 76 STA YP 
00032 2 76 0 00001 77 LDA 1, 2 2ND WeRD BF YP 
00033 0 35 O 00040 78 STA YP+l 
00034 0 51 0 00016 79 BRR lNFLAP Rf.TURN~BRANCH 

80 * 
00035 81 XP RES 2 XP-BUFFER 
00037 82 YP RES 2 YP ... BUFF'ER 

83 * 
84 ******************************************•********************** 



000'+1 

000'+2 
000'+3 

0 00 00000 

0 76 0 00336 
O 01 0 00050 

85 PAGE 
86 ******************•********************************************** 
87 * 
88 * 
89 * 
90 * 
91 * 

?NFLA3(IND1,IND2,IND3) 

92 * 
93 * 
9'+ * 

INFLA WITH 3 INDICES 

95 ***************************************************************** 
96 * 
97 INFl,,A3 PZE 
98 * 
99 

100 
101 * 

L,DA 
BRU 

~1 
INFLA 

ENTRY 

BRANCH TB INFLA 

102 ***************************************************************** 
°' 1 
.e:. 
(.11 



103 PAGE 
104 ***************************************************************** 
105 * 
106 * 
107 * INFLA4(IND1,IND2,IND3,IND4) 
108 * 
109 * 
110 **************************************~************************** 
111 * 

00044 o oo· 00000 112 INF'L,A4 PZE ENTRY 
113 * 

00045 0 76 0 00044 114 L,.DA INFLA4 
00046 0 35 0 00041 115 STA INFL.A3 °' 00047 0 76 0 00337 116 l,.DA =2 1 

~ 

00050 0 35 0 00273 117 INF'L.A STA PANZ NUMBER BF PARAMTERS • 2 °' 
00051 O 55 O 00336 118 ADD =1 
00052 0 55 O 00074 119 ADD EBIND 
00053 0 35 O 00272 120 STA z 
00054 0 71 1 00272 121 ~DX *Z INDEX eF THE LAST PBINT 
00055 0 43 0 00274 122 BRM XVER RESUL.T =X• XP 
00056 0 35 0 00264 123 STA XL+l 
00057 0 35 0 00254 124 STA X1+1 
00060 0 36 0 00263 125 STB XL 
00061 0 36 0 00253 126 STB Xl 
00062 0 43 0 00310 127 BRM YVER GET Y 
00063 0 35 0 00266 128 STA Yl..+1 RESULT • Y • YP 
00064 0 35 0 00260 129 STA Y1+1 
00065 0 36 0 00257 130 STB Yl 
00066 0 36 0 00265 131 STB YL 
00067 0 46 00001 132 Cl.A 
000:;70 O 35 0 00271 133 STA ZAEHl.. STANDARTISIZE CBUNTER 
00071 0 76 0 00074 134 L.DA EBIND 1ST PARAMETERADDRESS 
00072 0 35 0 00272 135 STA z 



00073 
00074 
00075 
00076 
00077 

00100 
00101 

00102 
00103 

00104 
00105 
00106 
00107 

071 · 100272 
O 43 0 00274 
0 36 0 00255 
0 35 0 00256 
0 64 0 00254 

0 72 0 00340 
0 01 0 00147 

0 52 0 00341 
0 01 0 00135 

0 55 0 00254 
0 55 0 00256 
0 50 0 00342 
0 01 O 00117 

136 PAGE 
137 ***************************************************************** 
138 * 
139 * IN THE FBLL6WING L6BP IT IS TESTED, WHETHER THE CBNNECTING LINE 
140 * BETWEEN rwe SUCCEEDING PßINTS, CR8SSES THE PBSITIVE UNLIMITED 
141 * LINE Y:yP, 
142 * THEREFeRE .THE PAIRgD VA~UES x1,v1 AND X2,Y2 ARE USED, EACH 
143 * BF WHICH CBNTAINS THE DIFFERENCE CßBRDINATES --Pl•P RESP, P2•P • 
144 * PCXP,YP) IS THE PBINT TB BE TESTED, Pl AND P2 ARE THE T¼B 
145 * SUCCEEDJNG POINTS BF THE FILE. 
146 ***************************************************************** 
147 * 
148 SCHLA 
1'+9 
150 
151 
152 
153 * 
154 
15·5 
156 * 
157 * 
158 * 
159 
160 
161 * 
162 * 
163 
164 
165 
166! 
167 * 
168 * 

l.,DX 
BRM 
STB 
STA 
MU'-' 

SKA 
BRU 

SKB 
BRU 

ADD 
ADD 
SKE 
BRU 

*Z 
XVER 
X2 
X2+1 
X1+1 

GET THE NEXT P81NT•INDEX 
CBMPUTE X-XP 

MULTIP~ICATIBN BF X1 AND X2 TS ASCERTAIN THE 
ACCBRDANCE IN SIGNS 

•040000000 _SKIP AT PBSITIVE MULTIPLICATIBN RESULT 
XVV ·NEGATIVE ~ULTIPLICATIBN RE$ULT AND X1 ANO X2 

DIFFERENT SIGNS (CASE 6) . 

X1 ANO X2 HAVE EQUAL SIGNS BR ARE O 
~077777776 · SKJP, IF THE MULTIPLICATJBN RESULT ~ 0 
XGV MULTIPLICATIBN RESULT 1S U~EQUAL 0 

Xf11l 
X2+1 
~o 
X1U 

AT LEAST 8NE x~VALUE = 0 

SKIP, IF Xl AND X2 =O 
BRANCH TB x1u 
ß6TH X•VALUES ARE ;Q, 
VERTICAL X= XP (CASE 

l•E• THEY LIE eN T~E 
1 ) 

0) 

1 
..:::,. ......, 



00110 
00111 

00112 
00113 
00114 

0 43 0 00310 
0 36 O 00257 

0 75 O 00340 
0 70 0 00260 
0 01 0 00240 

00115 0 35 0 00260 

00116 0 01 0 00221 

00117 0 73 0 00342 
00120 0 01 0 00137 

00121 0 76 0 00254 

00122 · 
00123 
00124 
00125 

0 J+30 - 00310 
0 36 · 0 . 00257, 
0 75 0 00340 
0 70 0 00260 

00126 0 61 0 00271 

169 
170 
171 * 
172 
173 
174 
175 * 
176 
177 * 
178 
179 * 

BRM 
STB 

1,.,08 
$KM 
BRU 

STA 

BRU 

YVER 
Yl 

GET Y2~YP•Y 
EXP, SF Y1 IS NB LBNGER NEEDED 
AND THEREFBRE SVERWRITTEN AT e~CE 

=040000000 MASK F8R SIGN BIT 
Y1+1 SKIP,JF Y1 A~D Y2 HAVE EGUAL SIGNS 
INLIN PBINT BN THE PERPENDICULAR - LI~Ei BECAUSE 

eF UNEQUAL SIGNS ( CASE 1B ) 
Y1+1 PBINT NBT BN THE LINE,NB INTERSECTIBN•P6INT 

POSSIBLE (CASE 1A) -
SCHLEN BRANCH TB END 6F L88P 

180 * BNE X-VALUE :Q, 6NE X~YALUE UNEQUAL 0 
181 x1u SkG =O SKIP, 1~ > 0 
182 BRU NUM ONE X= O, BNE NEG•1 NB INTERSECTI9NPBINT WITH 
183 * THE PBS, UNLIMITED LINE P6SSI~LE (CASE 2) 
18~ LDA Xl+l BNE X ~0, THE BTHER PBSITIVE, lNTERSECTIBN• 
185 * PBINT IS GIVEN AT UNEQUAL Y•SIGN CCASE 3) 
186 ************************~*******************************~~******* 
187 * 
188 * 
189 * 
190 * 
191 * 

Ne x~VALUE <· 0 
AT LEAST BNE X~VALUE > 0 
CASE 3 AND 4 

192 ***************************************************************** 
193 XPBS BRM YVER GET Y2=Y•YP 
194 ' STB Yl 
195 LD8 =040000000 SIGN MASK 
196 SKM Y1+1 SKIP, IF SlGNS BF Y1 AND Y2 ARE EGUAL, 
197 * THEN: (CASE 3A AND 4A) 
198 MIN ZAEHL Y•SlGNS DIFFERNT, INTERSECTie~ PtllNT 
199 * INCREASE CBUNTER (CASE 3B ÄND 4a) 

°' 1 
~ 

CP 



200 PAGE 
201 **************************************************************•** 
202 * 
203 * EXCHANGE AT THE F8LLBWING PDSITIBN: 
204 * 
205 * <A>=MANTISSA 6F Y2 
206 * <Yl>=EXPBNENT 6F Y2 
207 * <X2,X2+1>=EXPBNENT AND MANTISSA 6F X2 
208 * 
209 * X2 AND Y2 SHALL 8EC8ME Xl AND Y11 THE NEXT P6JNT SHALL 8EC9ME 
210 * X2 AND Y2, 
211 * 
212 ***************************************************************** 
213 * 

00127 0 35 0 00260 214 UMS STA Y1+1 MANTISSA 8F Y2 ·•> Yl+l 
00130 0 76 0 00255 215 l,.DA X2 EXPBNENT X2 ••> Xl 0-, 

00131 0 35 0 00253 216 STA Xl 1 
.t:,, 

00132 0 76 0 00256 217 l.DA X2+1 MANTISSA ~F X2 ••> X1+1 I.:'.> 

00133 0 35 0 0025lf. 218 STA Xl+l 
00134 0 01 0 00221 219 BRU SCHLEN ·BRANCH TB THE END BF LBBP 

220 * EXCHANGE f:ND 
00135 0 53 0 00254 221 XGV SKN X1+1 EQUA~ X•SIGNSJ SKIP IF Xl AND X2 ~EGATIVE 
00136 0 01 0 00122 222 BRU XPfjS BBTH PBSITIVE (CASE lt) 

00137 0 76 0 00255 223 NUM LDA X2 NEGATIVE x~VALUES, EXCHA~GE X (CASE 5) 
OOlt+O 0 35 0 00253 224 sr). Xl AND ceMPUTE y 
00141 0 76 0 00256 225 l..DA X2+1 X2 .... > Xl 
00142 0 35 0 0025lf. 226 STA X1+1 
001l+3 0 43 0 00310 227 BRM '(VER Y2 HAS NeT YET BEEN FETCHED 
00144 0 35 0 00260 228 STA Yl+l BRING AND STBRE TB Yl AT eNCE 
00145 0 36 0 00257 229 STB Yl 
00146 0 01 O 00221 230 BRU SCHLEN BRANCH Te THE END eF LBBP 



231 PAGE 
232 ***************************************************************** 
233 * DIFFERENT x~SIGNS1 AT DIFFE~ENT v~SIGNS INTERSECTIBN-PBINT 
234 * PßSSIBLE · (CASE 6) 
235 * 

00147 O 43 0 00310 236 XVV BRM YVER Y2=Y-YP 
00150 0 35 0 00262 237 STA Y2+1 STBRE MANTISSA 
00151 0 46 00020 238 CBX SAVE EXPA~ENT INTB X-REGISTER 
00152 0 64 0 00260 239 MU~ Y1+1 MULiIPLICATISN BF MANTISSAS BF Yl AND Y2 
00153 0 72 · 0 00340 240 SKA ~040000000 SKJP1 IF RESU~T BF MULTiPL• IS PBSITIVE 
00154 0 01 0 00174 241 BRU YVV v~sIGN DIFFERENT, UNEQUAL O CCASE 6B) 
00155 0 52 0 00341 242 SKB ~077777776 SKIP,IF MULTIPL,•RESULT = 0 <CASE 6A) 
00156 0 01 0 00166 243 BRU XUM BBTH Y EQUAL SlGNS, UNEQU• O,NB JNTERSEC••PBINT m 
00157 0 55 0 002&0 244 ADD Y1+1 ONE Y-VALUE=O ~ 
00160 0 55 0 00262 245 ADD Y2+1 o 
00161 0 50 0 00342 246 SKE =O SKIP, IF Y1 AND Y2 =O 
00162 0 01 0 00164 247 BRU $+2 BNE v~VALUE=O, BNE UNEQUAL O, 
00163 0 01000240 248 BRU INLIN BBTH Y=O, DIFFERENT X•SIGNS (CASE 6C) 
00164 0 73 0 00342 2~9 SKG ~o SKIP,IF Y•VA~UE UNEQU• 0 AND PeS,; THEN CASE 6A 
00165 0 01 0 00174 250 BRU YVV eNE Y=O, 8NE NEGATIVE (CASE 6~)-

251 * EXCHANGE AT THE FBLLBWJNG PBSITIBN: 
252 * . 
253 * <XR>•tXPBNENT BF Y2 
254 * · <Y2+1>~MANTISSA BF Y2 
255 * <X21X2+1~•EXPBNENT AND MANTISSA eF X2 
256 * 
257 ****************.************************************************ 

00166 0 51 0 00273 258 XUM SKN PANZ ALL PBINTS ALREADY WBRKED eFF 
00167 0 01 0 00171 259 BRU $+2 NB 1 EXCHANGING .. -
00170 0 01 0 00223 26b BRU ENDE YES1 BRANCH TB REVALUATIBN AND RETURN 
00171 0 37 0 00257 261 STX Yl EXPBNENT BF Y2 ••> Yl -

. 00172 O 76 0 06262 262 LDA Y2~1 <A>:~ MANTlSSA BF Y2 
00173 0 Ot 0 00127 263, BRU . ÜM~ BRANCH TB FURTHER EXCHANGING 



00174 
00175 
00176 
00177 
00200 
00201 
00202 
00203 
00204 
00205 
00206 
00207 
00210 

00211 
00212 
00213 
00214 
00215 

00216 

00217 
00220 
00221 

00222 

0 76 0 00260 
0 75 0 00257 
1 41 0 00255 
0 35 0 00270 
0 36 0 00267 
0 76 0 00262 
0 46 00040 
1 41- 0 00253 
1 35 O 00267 
0 50 0 00342 
0 01 0 00210 
0 01 0 00240 
0 35 0 00267 

0 46 00040 
0 76 0 00262 
1 35 0 00257 
0 75 0 00340 
0 70 0 00267 

0 01 O 00166 

0 61 0 00271 
0 01 0 00166 
C 53 0 00273 

0 01 0 00227 

26l+ PAGE 
265 ***************************************************************** 
266 * x~vALUES AND v~VALUES HAVE DIFFERENT SIG~S 
267 * LINEAR EOUATIBN HAS re BE CBMPUTED 
268 * 
269 YVV 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 * 
283 
284 
285 
286 
287 
288 * 
289 
290 * 

L.DA 
~DB 
FL,M 
·srA 
STB 
LDA 
CXB 
FL.M 
FLS 
SKE 
BRU 
BRU 
STA 

CXB 
LDA 
FLS 
l,..DB 
SKM 

BRU 

291 MIN 
292 BRU 
293 SCHL.EN SKN 
294 * 
295 BRU 

Yl+l 
Yl 
X2 
P1+1 
Pl 
Y2+1 

Xl 
Pl 
=O 
$+2 
INLIN 
Pl 

MANTISSA SF Yl 
EXPeNENT t1F Yl 
Yl*X2 
STBRE RESULT 

MANTISSA BF Y2 
EXP6NENT BF Y2 
Y2•X1 
Y2•Xl"'Yl*X2 
SKIP, IF RESULT 6F SUBTRACTI9N •O 
UNEQUAL- 0 
NUMERAT6R=O, P6INT ~N THE STRAIGHT LINE 
SAVE MANTISSA F6R SIGN CBMPARIS6N WITH THE 
DEN6MINAHlR 

-EXP6NENT 6F Y2 
Y2+1 MANTISSA ~F Y2 
Yl - DEN8M I NATBR: Y2• Y1 
•040000000 
Pl SKIP, IF SlGN BF NUMERAT8R AND DEN6MINAT8R 

XUM 

ZAEHL 
XUM 
PANZ 

SCHLE 

IS EQUAL, l,E• RESULT XIS POSITIVE 
UNEQUAh SIGN, NEGATIVE RESULT ,Ne INTERSECTIBN
P6INT, BRUNCH re EXCHANGING 
P6SITIVE RESULT, INTERSECTISN•POINT 
BRANCH Tß EXCHANGING 
END elF LBBP; SKI P, I F ALL PB I NTS 
ARE WSRKFD 6FF 
N6T ALL W9RKED 6FF 

0) 

1 
u, 
1--.J 



296 PAGE 
297 *************************~*************************************** 
298 * 

00223 0 76 0 00271 299 ENDE LDA ZAEHL. . CBUNTER RESULT BF INTERSECTION PBINTS 
00224 0 14 O 00336 300 ETR =1 EVEN NUMBER: RESULT :O; 

301 -. PeJNT l..,IES BUTSIDE 
00225 0 35 1 00015 302 RUECK STA •INAD ODD NUMBER: RESULT=l 

303 * PBINT LIES INSIDE 
00226 0 51 0 00041 304 BRR INFLA3 RETURN 
00227 0 60 0 00273 305 SCHL.E SK~ PANZ PANZ:=PANZ-1, SKIP, !F PANZ < 0 
00230 0 01 0 00234 306 BRU SE LBBP CBNTINUATIBN 
00231 G 76 0 00264 307 1,.DA XL.+1 ALL POINTS BWT THE LAST ARE WBRKED 6FF C"l 
00232 0 75 0 00263 308 LDB XL TAKE BVER THE LAST PBINT A~RE~D~ STBRED 1 

u, 00233 0 01 0 00075 309 BRU SCHLA+2 N 

00234 0 61 0 00272 310 SE MIN l SET NEXT PBI NT~INDEX-ADDRESS 
00235 0 01 0 00073 311 BRU SCHLA BRANCH Te LeeP START 
.00236 0 76 O 00343 3l2 INPU 1..,DA • "1 PBINT CBINCIDES 
00237 0 01 0 00225 313 BRU RUECK 
00240 0 60 0 00273 314 INLIN SKR PANZ LlNE MET, INTERR6GATIBN FeR PBINT-CBINCIDENCE 
00241 0 01 0 00244 315 BRU $+3 
00242 0 76 O 00341 316 INLINl l.DA :; 19 2 L,.INE MET 

· 00243 0 01 0 00225 317 . BRU RUECK 
00244 0 61 0 00272 318 MIN z 

. 002'+5 0 71 1 00272 319 t..DX . *Z 
00246 O 43 0 00274 320 . BRM XVER 
002lf.7 0 50 0 00342 321 SKE :1!0 
00250 0 01 O 002i+O 322 BRU l Nl.,. IN 
00251 0 43 O 00310 323 BRM YVER AT PeINT-CBINCIDENCE DIRECT BRANCH Te INPU 
00252 0 01 . 0 00240 324 BRU INLIN 



325 PAGE 
326 ***************************************************************** 
327 * 
328 * FIELDS 
329 * 

00253 330 Xl RES 2 
00255 331 X2 RES 2 
00257 332 Yl RES 2 
00261 333 Y2 RES 2 
00263 334 XL RES 2 
00265 335 YI.. RES 2 
00267 336 P1 RES 2 
00271 0 00 00000 337 ZAEHL PZE: 
00272 0 00 00000 338 Z PZE 
00273 0 00 00000 339 PANZ PZE 

340 * 
CT\ 
1 

(J1 

w 

··· .. . :: ,:- _· . ·· 



326 PAGE 
326 *************•*************************************************** 
327 * 
328 * FIELDS 
329 * 

00253 330 Xl RES 2 
00255 331 X2 RES 2 
00257 332 Yl RES 2 
00261 333 Y2 RES 2 
00263 334 XL. RES 2 
00265 335 YL. RES 2 
00267 336 P1 RES 2 
00271 0 00 00000 337 ZAEHL PZ~ 
00272 0 00 00000 338 Z PZE 
00273 0 00 00000 339 PANZ PZE 

340 * 
0) . 

1 
u, 
w 



00274 0 00 00000 
00275 1 25 1 00013 
00276 0 50 0 00036 
00277 0 01 0 00306 
00300 0 46 00014 
00301 0 50 0 00035 
00302 0 01 0 00305 
00303 0 46 30003 
00304 0 51 0 00274 
00305 0 46 00014 
00306 1 35 0 00035 
00307 0 51 0 00274 

00310 0 00 00000 
00311 0 53 O 00273 

00312 0 01 0 00316 
00313 0 76 0 00266 
00314 O· 75 0 00265 
00315 0 51 0 00310 
00316 0 35 0 00334 
003.17 1 25 1 00014 

341 PAGE 
342 ******************************************•********************** 
343 * 
344 *FETCH XVER AND YVER, X• RESP. Y•VALUE BUT BF FILE 
345 * CBMPARISBN WITH PSINT XP,YP, IF THERE JS Ne C6INCIDENCE 
346 * XP,YP !S SUBTRACTED, THE RESULT IS IN A AND B. 
347 * . 
348 *****************************************************************· 
349 * 
350 XVFR 351 . . .. 

352 
353 
354 
355 
356 
357 
358 
359 XSUB 
360 
361 
362 * 
363 * 
364 * 
365 YVER 
366 
367 * 
368 
369 
370 
371 
372 NLY 

.. 373 

PZE 
L.DP 
SKE 
BRU 
XAB 
SKE 
BRU 
CL.R 
BRR 
XAB 
FLS 
BRR 

PZE 
SKN 

BRU 
LOA 
L.DB 
BRR 

. STA • 
1,.DP •••. 

*XFAD 
XP+l 
XSUB+l 

XP 
XSUB 

XVER 

XP 
XVER 

PANZ 

NL.Y 
YL+l 
YL 

·YVER 
XM 
*YFAD 

l\iEXT X•VALUE 
IS MANTISSA: MANTISSA 
MANTISSAS UNEQUAL 

BF XP 

YES, ceMPARE EXPBNENTS Ttl8 

EXPBNENTS UNEQUAL 
EXPBNENTS EQUA~, RESULT =O 
RETURN 

X• XP 
RETURN 

AT THE ENTRY YVER MUST HAVE THE MANTISSA 
BF THE APPERTAINJNG X•VALUE I~ A-REGISTER 

SKIP, IF PANZ NEGATIVE, I,E,THE LAST VALU~ 
ALREADY STBRED SHALL BE TAKEN BVER 

RETURN -
STeRE MAt\lrISSA ·eF X•VALUE . 
GET Y•VAL._UE . 

- -

(_;'\ 

1 
U1 
4'> 



00320 
00321 
00322 
00323 
00324 
00325 
00326 
00327 
00330 
00331 
00332 
00333 
00334 

00335 
00336 
00337 
00340 
00341 
00342 
0034-3 

0 50 0 00040 
0 01 0 00332 
0 46 00014 
0 50 0 00037 
0 01 O 00331 
0 46 30003 
0 50 0 00334 
O 51 0 00310 
0 01 0 00236 
0 46 00014 
1 35 O 00037 
0 51 0 00310 
0 00 00000 

16777776 
00000001 
00000002 
40000000 
77777776 
00000000 
77777777 

374 SKE YP+1 SKIP, IF CBINCIDENCE BF ~ANTISSAS OF Y A~D YP 
375 BRU YSUB+l NO CSJNCIDENCE 
376 XAB ceMPARISSN 8F EXP8NENTS 
377 SKE yp SKIP, IF CßINCIDENCE eF Y A~D YP 
378 BRU YSUB NB CBJNCIDENCE 
379 CLR RESULT: y „ yp 
380 SKE XM IS MANTISSA 8F THE APPERTAINJNG X•VALUE sQ Tee 
381 BRR VVER NS, RETURN 
382 BRU C INPU POINT CBI~CibENCE 
383 YSUB XAB 
384 F'LS yp y - yp 
385 BRR YVER RETURN 
386 XM PZE 
387 ***************************************************************** 
388 * 
389 * GL8BAL NAMES 
390 * 
391 $1NFLIN,INFLAP,INFLA3,INFLA4 

C"\ 
392 * 1 

393 ***************************************************************** 
u, 
u, 

394 END 

. , 

.:_: ..•. · ... · ::.: 
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