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The Ship Research Institute of Norway (NSFI) has
implemented GPGS-F on the HP-3000 series computer and ;s
responsible for HP-versions of the system.

GPGS-F is a system near to the standards for graphic

systems proposed by standardisation organizations in
several countries and is choosen as standard graphic
system by the Norwegian Co-operation in Computer Graphics

(NORSIGD)'. This organization is responsible for the
basic development of GPGS-F which is carried out on a
Univac 1100 series computer by the Computing Centre at

the University of Trondheim (RUNIT).

The system is implemented on various diffirent computers

and has devi~e drivers for many of the common graphic devices.
In this paper GPGS-F will be described from a functional
point of view, aiming to give potential users of the system

an overview of itls capabilities.
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1. HISTORY

The GPGS system was originally designed by Rekencentrum,
Delft Universit~ of Technology» The Netherlands and Science
Faculty, Catholic University Nijmegen, The Netherlands in
19720 A version of the. system written in standard Fortran
has been deve loped b.y NORSI GD. The fi ... s t FOr-trafl uClsed
version was released in 1975 and named GPGS-F. GPGS-F has

. b~en under continous development since the first version
was released. This work has been guided by annual user
meetings. The result of these meetings has been ne~

features and minor changes to the system.

20 DEVICE CONTROL

GPGS-F provides device independent programming wi"th choice
of 9rap h i·c de vic eat run - t ; me.

Figure 1 shows how the device independancy is obta.jned. The
device independant part produces the same picture code for
all devices, and the device driver{s) translates this code
to the bit pattern required for the actual device. The
device independant code is put on such a level that advanced
graphic devices may be used in an efficient way. Examples
of "such f.unctions are character» circle a,nd marker genera­
tion. GPGS-F wi~l also be able to take advantage for. the
functions of more advanced refresh display such as hard­
ware scaling, rotation and depth quing. The graphic devices
currently supported in the HP-3000 version og GPGS-F are:

Tektronix 4010/4014
Tektronix 4662
Calcamp plotters
HP 7221 plotter
HP 2648 graphic screen
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3. GRAPHIC ELEMENTS.

By single calls to the basic routines of GPGS-F, the
following graphic elements may be generated:

- straight lines
- $et of straight lines
- circles/circle areas
- text
- markers
- functions

All graphic elements may be hardware generated by the graphic
device.

The ·elements are defined in a user defined coordinate system
(2-or 3~D Kartesian) and are fully transformable.

40 COORDINATE SYSTEMS

The GPGS-F user defines the graphic elements related to a
userdefined coordinate system (2- or 3-D kartesian).

For the graphic device's drawing surface, a standardized
.covrdinate system (2- or 3-D kartesion) is used. In this
system the length of the shortest side of the device ;s set
to be 1.0.

When· the use r defin esad raw i n9 .; nus ere 0 0 rd ina t eSt the
system will map this· drawing into the device's coordinates.
The user defines the part of the user coordinate system
which ;s to be mapped into the device's drawing surface by

specifying a window. Examples of 20 and 3D win~ows are

sho\'Jn in fig. 2.

The part of the device's surface where the data inside the
window are to be shown is defined by setting a viewport.
Example of viewport and mapping from user coordinates into
device coordinates are shown in fig. 3.

P15-4



2-D WINDOW: 3-D WINDOW:

L..- _ t-· - f

~ :/

y~

I

3t

."...
g,
I
U1

'I~

...--.' i
~

.'

.. - - - .- ~ ,,

IL ..1

. >
"

1

r----ij
I I ,

, I I I

" 1.1
I. I I

1- - - + - - -{ ,
• l---~--7
I I •

It, .,
• I I I

• I r---; I' -+--_. -----)
I Z · 'f Xl __ ---..i

DIMENSION W(4)
DATA W / 2.0. 4.0, 1.0, 3.01
CALL WINDW (W)

DIMfNSION W(6)
DATA WI 2.0. 4.0, 1.0, 3.0, 0.0, 2.01
CAL L WIN 0W3 (W· )

FIG. 2 EKAMPLES OF 20 AND 3D WINDOWS
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DIMENSION V(4)
OATA V /0. 1, o. 9, o. 1, o. 9 /

CALL VPORT (V)

Fig. 3 VIEWPORT A,NO MAPPING FROM USER TO DEVICE COORDINATES



~J hen a 3- 0 pic t urei s s how non a 2- D dr a \./ i n9 sur f ace apr 0 -

j (: c t ion ; sma de. By dc f au1 t the pic t ur c \1' ill be pro j e c ted

par all ell yin tot t1e X/ Y P1anepa r t 0 f the win c.1 0 \\' box and

then mapped intu the viewport. Later in this paper other
projections will be discussed.

5. TRANSFORMATIONS

G'p GS- F sy s t em t r a ns for mat ion s c hanget he coo r din ate s a use r

passes to the system before they are vie\'Jed through the

window. The change is carried out as a matrix multipli-

cat ion 0 f the i nput coo r d i )~ ate e1e.nl en t san d a t ran s f 0 }" -

mat ion 1"11 (l t r i x . Let (x, y , z) bethe; nput po; nt sand T t t1 C

current transformation matrix (homogenous), then the trans­

formed point (x', y', Zl) will be:

I X i

'x', y', Zl, 1, = T Y
z

As the GPGS-F user can access the transformation matrix,
any type of transformation that can be contained \'/ithin

the 4 x 4 s qua r e 01 a t r i x can be per form ed .

So~e transformation types are standard, and special r0utin~s

pro v ide s aut 0 mat i C 01 0 d i fie a t ion 0 f the t ran s for n1 a t ion . III a t r i x .

A list of the available transformations ~Jithout user mani­

pulation is given below:

- translation

- scal ing

- rotation
- shearing

The eftect of these transformation types are sho\'JIl in fig.

4-based on examples in 1
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Tran s for nlat; 0 nsma y bee 0 mb; ned, and ur ere1a t i vet 0 e i the r

current or original coordinate system depending on the trans-

formation mode. (See fig. 5, from r- 2J )

The current transformation may be stacked in up to 10 levels
for later restore. This is useful for, exampfe in a drawing
subroutine with ;nterna~ transformations.

6 . P'R 0J ECT ION S

When a 3-D drawing is viewed on a 2-D device, the drawing

will be projected parallel1y into the x-v plane if nothing
else is specified.

Routines for spesification of the projection are provided by

GPGS-F.

Two types of projections are provided, parallell and per­
spective. The projection is set up by means of a single
routine call specifying the eye point. Examples of pro­
jections are shown in appendix A.

7. PICTURE SEGMENTS

Pirture segments are a collection of graphic elements form­
ing a picture or picture part that may be s~paratel'y ider...

tified for example for lightpen picking.

Picture segments may be stored in primary or on secondary
storage by means of a pseudo driver for later use.

Picture segments fetched from such store may be rctrarisformed.
Figure 6 shows how this facility is linked to GPGS-F.

"
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8. INTERACTIONS

'For access of interactive facilities of the graphic devices

GPGS-F uses reference to logical tools. In this way device
independany is ensured.

An example showing how this works is that digitizing equip­

m.e nt for ani nt era c t i ve plot t e r t. C r 0 s s hair for a s tor age
tube and graphic curser for a raster graphics terminal will
all be considered as th£ same tool from GPGS-F.

It gOO::l up ~nd dOl•.'rl In llfo

,D­
Uc

i
C)
L .- .

!.&.

9. GRAPH AND HISTOGRAM PLOTTING

Also available is a subroutine package for general graph and

histogram plott~ng called GRAPHISTO 3 Outrut of co~-

puted results is an ofte·n used task and having the results
plot ted g i ve sam uc h bet t e r vie v.' 0 f t t4

, e d~ t a .!~ ha ri ;',:-. '/ i r: ~

them printed in columns on a printer.

This p~ckage is designed to remove the programmer from doing

all the drawing details like finding range of datas, drawing
axes et.

It uses GPGS-F basic routines for drawing and will therefore

give the user easy access to all the graphic output devices
available through GPGS-F. Other facilities like changing
pen .col~ur to get differen~ colours on different curves,
plotting in true scale, and so on can be used together with
GRAPHISTO.



GRAP HIS TOp r 0 vide s 4 s a -calle d I C hart I r out inc s t hat \'J ill i n
answer to a single call draw a complete diagram with anna-
t a ted axis, t ext son a xis and da t a p·o i nt s .

The types of plots provided through these 4 routines arc:

His tog ram \"1 i t h 1abe 1sun dere ac h bar and 1; n~ a r 0 r
logaritm;c axis in x and y.

Table of line~ with straight lines between plots.
Smooth curve through specified points.
Pie chart.

These 4 routines use the basic GRAPHISTO routines as axis
draw i ng, ran 9e com putat; 0 n, I nice I val ue C 0 nl put ~ t ion (1 nd
curve plotting. The lower level routines are also avail­
able to the user and offers possibilities for sophisti­

cated non-standard plots like multiple a~is, marking special
da tap 0 i nt setc . Appen dedt 0 t his c. hap t era res 0 mc p lot s
to demonstrate the use and possibilities of GRAPhISTO.

Available facilities are:

Chart plotting:

Simp 1e and s nl 0 0 t h (c ubi c s p1 i ne) cur vesin d; f f·· ~: r: :

linestyles.
His tog ram s. The y may be plot ted w; tho r \-i; tho U'~ ;', i) .~ (, .

·ing of bars in any angle.

Pie charts with texts and percentage of tota·l pie.

Axis dra\'Jing

Near to plot on either side of plot.
Through any data or page value.
Several parallell with different units.
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Axis annotation:

On either side of axis
Numeric or text labels
Any character ~ize and angle,

Upper and lower case
Extra tick marks
Title

Grid:

Along x- or y-axis
Linear o·~ logaritimic
Any line. type or '+' 'at grid cr.ossings

Dataplotting:

Table of values in x- and y or functions
Simple connected points
Interpolated curve through po~nt$

Markers at points
'Undefined' points
Automatic data indexing
Automatic data incrementing

Page layout:.

Centered heading
Positioning of .dataplotting area- in u:sers windo\'J

Bar and curve legends
Frame

Miscellaneous:

'Best-fit' range computation of data contained in

array or function.
'Best-fit' label format computation.
Conversation between coordinates in users window
and in plotting coordinates.
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Error Reporting:

The routines in the GRAPHISTO system uses the error
system of GPGS-f. This includes ~arameter checking
and print of routine number, where error occured. Also
the number of calls. made to GRAPHISTO routines and
wrO~9 p~rametp~~ ar~ print~rl. Thi~ makp~ it e~~ier

for the user to find place and reason of error.

10. 3-DIMENSIONAL SURFACE PLOTTING

Newly developed by the graphic group at RUNIT is a package
called SURRENDER 4 (SURface RENDERing) that is presented
to the user as a means for visualizing bivariate surfaces on
some graphic device. This package uses GPGS-F basic routines
for dr~wi ng a nd GRAPH IS10 rout; nes fo r a·xes dra wi ng and cu rv e
smoothing.

Base for all SURRENDER plotting is a rectangular x-y gr~d

(matrix) with z-values in each node~ A surface with M grid

points in x-direction andN .grid in y-direction will be
stored in a Fortran DIMENSION ARRAY (NtM).

This grid may be rendered as a 3-D perspective plot of the
grid (Isolines for x and y) with hidden lines,removed o~ as
a 2-D contour map (Isolines for z). Also other·useful1
facilities like drawing axes, markin'g points etc. ere aV~'~l'"

able and will be further explained later.

The package is built up much the same way as GRAPHISTO with
. some routines that makes a complete plot in one call, and

others to add features for a more sophisticated plot.
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Exanlple of minimum effort plot:

DI r·~ ~NSlON 1W0 HK(2CO) ,v ~ '( Ii ) ~ Zr~ ;:.1' ( ~ 1 , i 1 ) • TO?l' ( ·oS )

Oi\ TA, 1D!::V Ie / ,VI> IC., 0 to. 1:; 0.0.0,. ),/
DATA IBLU~/20/',lkED/60/

c
C COM~UTE 'TBS FUNCTION '.stN(X)·:Slr~(Y)/(X·Y)'

C
nq ~OOO tr=-l~,~~

y =P' LO A'1'( 1y) "
,SINYY=1.0 ' ,"

IF (lY.NE.Ol st~YY=stN(Y)/Y
DO leoo tX=-'5.1~

X=FLOAT(lX)
SlNXX=1.0

IF (IX.NE.D) SINXX=SlN{X)JX
ZMAT(IX+16.1y+,6J=10.C·SINXX 5 S1NYY

1000 CON1'INUE
C
C MAKE MINIMU~~EFFORT' ~LQ~

C
CALL' Nt Tn~v (.1 D~\')

CALL BGN D IC(1) " ,
CALL ~b6'g·"·f(.ZMAT ..~.1. ,i',-15.!, 1~.·.-15.'.1~•• 1\·;(JHK.2Gu)
CALL ENO~IC

By defaul,t the, hidden' l';nes will be,remov'ed. To de t.his

t,he system uses: a working' array to ,be suppl ;,ed by user. As
the needed size of this arr,a'y';s d'ependant upon the: n~n!~(;;'

of points to plott this method gives no restrictions atcut
number of ~oints.

Setting focal point and eye position. The surface may be

seen from any point in space and some routines are used to
set this point either using cartesian or spherical coordi­
nate system. The viewing may be either axonometric or
p:rspeetive.



Adding axes to the plot.

Axes may be added by a call to a single routine giving
standard axis annotation or by several calls to GRAPHISTO
Axes routines for special labels and format.

Contou·r. plots.

Contour plots consists of isoliries in the z-direction. The
range and number of contour 1 ines may be given, and they
may be added to the perspective plot or plotted as a separ­
ate 2-dimensional plot.

I
Default contour plot~

/\(

The SURRENDER package is not yet available on HP-3000,
but this can easily be done on user requests.
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11. USING GPGS-F ON HP-3000.

The HP-3000 version of GPGS-F is kept as near up to the
s tan dar d ve r s ion asp 0 s s ; b1can don 1y a fe\'/ r 0 u- tin e s has
been changed from the users point of view. As seen from

the foregoing text the system contains of nlany logical
parts I·ike the basic rout'lles, a deVlce drive,", a p-Iotting

package and so on. 2 USL-files ar'e used to contain the

sy s t em o. nd the se 'Ct res e9men ted i nto a nU111 be r 0 f se9men t.5

each containing a logical part of GPGS-F.

One USL- f i 1e con t a ins the bas i c r 0 u t ; nesan d the m0 c. teo III n10 n

used drivers. This is copied to users own USL with FCOPY.

The other contains the rest of GPGS-F, and wanted segments
are copied using the SEGMENTER. This is done to save disc
space for the user and preparation time.

A RL- f ; 1emu s t bere fer e nee d a t pre par a t ion t i 01 e . 1 his

file contains dymmy entry-points for drivers and buffer­

filesystem when not in use.

A complete set up for running GPGS-F on HP-3000:.

CO f.i J'~ ENT copy bas; c r (~ r t 0 f GPGS- F
RUN FCOPY.PUB.SYS

rXI 7rI r- I '«to .,FRO r,~ = GrGS. GPGS; TO = US[r~ USL ;

'. CO~·1tlENT compi 1e YOU)' program
FORTRAN USERSOOR, USERUSL
PREP USERUSL, USERPROG; RL = GPGSRL.GPGS

RUN USERPROG

Apr 0 x i mat e s e 9n1 en t s; zes are a s f 0 110 \'1 S (d ec i mal )

Basic drawing routines:
Incore ·buffer system:
GRAPHISTO

84 00 (6 s· c 9men t s )

2000
9100 (3 s e9nl ent s )
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Drivers:

Pseudo and file 400 each

Tektronix screens 2500 each
II plotter 4662 3100

Hewlet Pac ka rd 7221 3900
II 2648 3500

12. ERROR HANDEL1NG

Inproper or inconsistent use of GPGS-F is possitle and
requires informative error messages.

GPGS-F provides the following informations in an error
message:

1 • Error number

2 • GPGS subroutine

3. Parameter no.

4 0 Severity code

5. Call no

6. ,l\ 1"g Ur.1en t value

- indicates the type of error
which occured

no. - identifies the routine that was
called causing the error

- indicates which parameter t if any,
caused the error

- indicates which action GPGS-F
will take

- indicates number of calls to GPGS
since the prog~am started
value of the parameter in errr~,

i f any.

A GPGS-F user can instead of using the standard error
handeling code his own e~ror routine and in this way pre­
vent error termination. This is done by dynamical change
of eventual arguments with bad values.
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PROGqAM USE[) TO CREATE rIGURES ON T]T1.[ PAGE

c
C ~{-\ 1 r~ PJ~ nCi E/\ r"~ f Uh GF~:}' h!'\ 1 J O~ 1\t\11 IJ FJ'I~~ FI f.C ! 1\. i" \., 1F"- ! f'G
C UF ' (\ h [J 1 f\"J 1t Jr\ HnI) Y
C

c
C
C

n 1~FNS I rtt\ 1.1 Y ( 1nn ) I nUFJ-:( I 0 0 ~ 2) I EYE (3 )

IJlS~LI\Y 'DEVICE t'\(J.'
I\CCEPl J I>

c
C 1NIl J1\ 1" E GP GS - F ~. I 1 }' ~ E1.EC1 FD I)J·.V JCE

C
CALL N1IOFV (ID)

C
C GE~ERl\l L 1 HI:: CON"! OUi\ 10 .BI:: hOJ 1\1 ED ChF:1\ 1 J r,(; ! \.JI:: h[JJ (i! ) ll~, HflDY
C

CA LL BG r\P J C ( 1 )
CALL Gr: r~ P JC ( ~~ UF F J 1.1 Y)
CALL Et'\DPJC
IPIC = 1

10 CON11NUE
c
C SELECl EYEPOINl FOB PEJi~PF:Cl Jvr v]E~
C

DISP 1..(\ Y • E YF POT t\ 1 '
f\CCEP1 E)'F:

c
C S lACK CU~hFh'l 1 hAf\SFnhr-~1\ 1 1 Or\ F Oh LA 1 Eh hE~! Oh F.
e

CALL AGf,l hN
IF (EYE(!).GF.')9f)C).) GO JO 100
IF (!\ H~ ( r: YE ( 1 ) of E YI-: (? ) + EYE ( :1 ) ) • G1 • 0 • 0 I )

J CALL PEES (EYE ( 1 ) , EYF: (2) I EYE (3 ) )
c
C C l.FAh 1)hr\~. J l\G ~ UhF f,C E:
C

CALL Ct:h nE \I ( I D ~ n )
c
C I NIl 1 f\ 1 t: r\ r: Yo' PIC 1 U} \ }'. ~~ EGr--'l:. t\ 1
C

IPIC :. JPIC + )

C1\ LI. nc: r\ PIC ( 1 t,) I C )
C'

C DB 1\ \-.. BOh 110i'\1 AI. Cn~ 1 OUh 1. I NES
C

Cf\ 1..1. l-'DHCt\;l (BUFF ILl Y)
c
CDr\I~ ~. VF: h TIC f\ 1. C (l f': 1 UUh LIN E5
C

Cf\ l.l. \.J r· h c l" r ( !1 UF f ILl Y'
CA 1.1. Fl':PP I C

C
c pnp t.A]I·.~~J SlI\CKEI> lhl\r\~Fnf,~.. t'\J T()i\'

c
c"1.1. F ~n1 i. ~
G[Jl 0 1 0

Ion Cnr\ll~LJE

C
C
C

END

CI\LL hL5DEvCIIJ)
~.l rlP
r.f\D P1 6~21



c
c

c
C SUJ1kOLJIINE 10 GENEkt\IF 1\ CONTOUlt CO~SlS11NG O}-~

CUI) l' 0 C) 9 5 ... fil\ t GPT LIN J£: S CV I SIR1.f: .·OJ-\ I ~V 1 5 I III .1:: )
C

D J f-1 ENS I 01\ I ..r Y ( 1 0 0 ) " f3 Ur·F c 1 0 0 , 2 )
DA1A IL/2HL /,IP/2~P /,IS/2~S Ic

..-

C ~OlAl ION AXIS
C

c
C 1 J·fE C DORD I NAT E S YS l' Etv: ) S If,ANSLA1 ED TO ENABIJF: Dfil\~, 1 f\G
C RELATIVE 1"0 AN ORIGIN :N THE 'FIf,ST POINT ON lrJE C[H\iJ OliR
C ..

CALL XLAT (DX,DY)
c
C MARK FIRS! POINT ~ITH A CROSS (MARKER NO 4>
C

cnLL LINE (0.,00,0)
CALL MARKER CL,>
BUFF' eJ # I) = o.
BUF F ( I -,,2 > = 0 0

LTYC}>=0
c
C GEI\iEl 1\1 E llJE OfBEJi POINTS ON 1l7E COI'~l Oul\1
C END OF CONro(.;}~ IS JNDICnTED BY ENl'El\ING 'S' \NIll' l~'E P[}Ih'l,
C . BLl\I\)K L J NE TOP 0 I NT wJ 1" ~ •p •
.c

DO 1 0 J '.= 2 I 10 0
CAl...L CUR~ IN (I CH I XI Y)
I F' CI CH• EQ • J S) GOT 0 20
LJ r~lYP = J
!F CICf-'oEQo JP) LINIYP ::' 0
X = X - ox
y = Y - DY

c
C vF:lilFY INPUl BY Df..A\"ING
C

Cl\l..L l .. INE eX,Y#LIN"lYP)
BUFF· e I ~ 1) :;: X
BUFl-- C. J ,2) = y

1 0 tt~~-f I~UE L INIYP

J1ETUHN
20 CONIINUF

c
C LINEl YPE -1 INDICA'IES END O~- Ol\lA ON CONi DUI,
C

LT)'CI) = -1

f~f..: r UfiN
~~ND ~. '., Q

P1 5-'"



~...,u}',} "UII J 1[\: l'~ (: \o.J l ~ '.t. J [\ (] C)' f\ }', , >,} I r J.:..J , Yi ~ (1_· )c
c CU1-: ~'. J f'! h F'1 lJ l.! '~: f\ c rHlfd) ! r..~ f\ 'I F JJ 11 Jr\ 1 f\ N I) f\ C P (\ L t\ r: 'J )-" h
C J 1< F) LJ ~ }\Y t-': FA N~ (Jr J}f E Chit i))1 JC lJ Vv J c: }'. • ~ ~ }" It: . I J I (;\ 1:";' \.J l l I I i 1'C
C PI\HAr~f~lFhS:
C DU'J PUT: 1CJ{!\I, - 'J YPE)) CPA1\ (r\ 1 F tJh~. )
C XP (J S - X CUU~ ~ J) 1~ (\ J Je: f.j j,' ! f'.· P U J r' (}I i': I
C Y I"' 0 S - '( C () nh J) 1!~ A J L (J:" J !'.: P U J } ) I I J~ 1
C

D J 1< F l'~ ~ I () t\ I}' D ( ~ ) J F AH ( ~~ )
D I r·~ ENS I () N ~,( (. ) I V ( () )
DA1A J}':D /~nl,-l/c

C F ~: l' C}, CU}1 }-~ E t~ 1 Dl:~ \J 1CE l\ (J ., v.' I t\ Dq~ f\ 1\' I) V J ~ \'. }J i 1: \ j r· h (j ;.' C i', C~..; •. rc

c
c
c
c

c
c
c

CAl.1 .. Df\TDr~O (I D)
C(\ 1... IJ Df\ T \~I I J\i (~.)

CALL L)l\lvP ('J)

SF~l UP P05JIJ(lr\J[\G TOOL.. FOh ACI JVF DEVICl-:
I\ND 'v.IAIT FOI' Jr~t)UT' FRO:'-: lEhr~lNf\IJ USEI1

CONVEf<l FROM I>EVICE TO USFr~ CO(Jr~rJl[~('\l ES

)'P OS ::. V. ( 1) -c- f 1\ n ( 1 ) ~( ( \', ( ~. ) - :.'. ( 1 ) ) I ( \J ( ? ) - \) ( 1 ) )
yp OS = \a.' C3) + F 1\ 1'\ ( 2 ) ~ ( \." (Il ) .. \'. ( :") j ) / ( \/ ( /i ) • , (.: ) )
J F (I D • I\ E. 1 1 • f\ l'j D • 1D • l\' r: & 1 ~~) h E 1 Uh N

c
C 'IF DEV I CF~ IS Ji~lERI\Cl I vl~: 1'1,01"1 Fh, i\O CllAl,r~r:'J FJ\ (;(\t, Tq" E~\ j Fh}'jlC Fl, Oi~; T }'E Pl .. Or 1 Eh TJ 1 i\ Fe J 1.Y
C C HAh 1\ CT T·:}; I S 1 ~ r~ nE AD F h [l ~~: 1}'F f\ '1 1 ACE 1) lEi \:-: 1 (\ (d .
C

C f\ I J.. '",: h t T 0 I.. (p, () , 0 , 0 • ,n)
I' J; •t·~{\1 (.. ~ [,~ 1 Eh CP1\h (~C 1 1:./', : .. )
y. }\ 1 "I E ( 6 , ) )

2 F n:\[\: f\ 1 ( AI)
f, J-:I\f) (:" ~) I C}~(\h
h ~': J U j " !\'

I
. J
: 'II
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c
c

c
C SUBI,OU'IINE TO DhA~ 1 J-lE vEkJ ICAL ·CO~l OUh
C IN 35 POSIlIONS hO'll\lED AhOUND THE kOrJ\11~ AXIS
C

DIMENSION L1YC100),BUfFCIOn,21
C
C SlACK CURitt.t\'l It\AN~}i·O.h~Al IUN
C

CALL BGNll1N
. DO 1no J = 1" 3 5

c
C ORA\,; CONTOUR IN CUFlkEN'1 COOHDINA1E SYSIEM
C

DO I 0 I = 1, 1 0 0
LIN'I YP = LIYe J)
IF ~LT~TYP.LT.n) GO TO 20

CALL LINE CBUFF<I,ll,BUFFCI,2).LIN1YP)
10 CONtINUE .
28 CON1'INUE

c
C ROIAIE COOFiDINA1E SYSTEM 10 DEGS. AkOUND Y-A)fl~ ehOl. riYI~)

C
CALL &OlAD (10.,2)

100 CONT JNUE
'C
C POP LArES"! SlACKED 'JnANSFOhMA'l ION
C

CALL ENDTRN
RETURN
END

c
c

c
c ~Unhf]lIr\E 10 DhA\A, fJOi,llGr~'lAL CON10U:\ LJi'~t.S fCi:.CL.,_)

C

c
C LfJDP OvEh f\LL POIN15 Of\ J~E vEI'lYCAl. CUr~lOLJ1,

C
DO 100 I = 1,100
IF' CLIYCI).LI.ni hE:IUkl\:
X = BUFFel,l>
Y = BUFFCI,P)
IF (I\BSC)a')el.l.o.onl> GO!O 100

c
C DliA\A. J-fORIlOi\:lAL ClkCLES !l-'hOlJGJJ 1\ prJJ~! (J~ !f-Jr vF:·.i !r~'\'

c ·CO~10Uh LINE ~Il~ CE~lhE J~ IJJE hOJnllUX AXl~

C'
CALL. LI~E ex.y.o)
CA1..1. "C J RD3 (n., Y • nOli )l • Y • )l , 3 ~n c , 1 )

InnocnNllNUE

hE1UhN
END
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GRAPHIS!O, a subroutine package for'
general graph and histogram plotting
with GPGS-F.

RUN1T report STF14 A78019.

PRELlf··iINARY descr';ption of SURREliDER ­

a s II bro uti n'e pac ke t for r end e r i n,g
bivariate surfaces.
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