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AN INTERACTIVE CLUSTER DISPLAY SYSTEM
by

Char les Pau

Department of Electrical Eng i neering r~ ~~Rice 77001

ABST RA CT:
A set of FORTRAN subroutines has been imp l emented at Rice Un i vers i ty

for the display of clusters on a Tektronix 4013 grap hics terminal . The
subroutines disp lay each point as a character on a portion of the screen
determ i ned by the user. Once the main subroutine has been called , the
user can interactivel y select one or more of the following functions:

(1) D splays a sample of the points;
(2) Selectively d i splays one or more clus ters ;
(3) Zooms into a small Section of the display area ;
(4) Displays only a small section of the display area ;
(5) D isplays a l l but a small section of the display area ;
(6) Constructs decision boundaries according to criteria set up by the

user;
(7) Allows the user to identif y points in the disp lay area and returns

the coordinates in an array upon exit from subroutine;
(8) Produces a hardcopy of the display on a line printer; j
(9) Produces a hardcopy of the display on a CalComp plotter .

This work was supported by the AFOSR Gran t 75-2777
Pri ncipal Investigator: Ru i J. P. de flgueiredo
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INTRODUCTION

Consider a set of points P: x1 1 x2, ... ~~ where x~=(x ~ 11 x12, x~~ )

and each point x1 belongs to one of k classes C1, C2, ... C~ . T he process
of classification involves the designing of the function f such that

f (x. )  = if x~ belongs to C~ . The designing of the function is often
simplified if the designer can visulize the distribution of the points.
When m is equal to 1 or 2, t he points con simply be displayed on a
graphics terminal. When m is greater than 2, only a pro jection of the
points onto a 2—dimensional plane can be displayed. The system described
in this report can be used to display the points before ond/or after
the classifi ation process. The various interactive features of the
system also allow the designer to have a better grasp of the structure
of the points .

The first part of this report contains a list of the subroutines
and their parameters . The second par t gives a description of the

principle of operation of the system. A ppendix A gives a descri pt ion
of the Tektronix 4013 graphics terminal and the Tektronix Terminal
Control System (TCS ) that are used by the subroutines. A ppendix B gives
a list of the Job Control Language (JcL) and a list of Time Sharing
Option (iso) comman ds needed for link—editing and execution of programs
us ing this system.
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THE S U B R O U T I N E S  IN THE S Y S T E M

There are four s u b r o u t i n e s  in the syst em . The user can c a l l

any one of the four. Under n ormal o p e ration , the on l y one c a l l e d

b y the user is the s u b r o u t i n e  CLU ST. The other s u b r o u t i n e s  are

c a l l e d  b y the user only if he/she w ants to bypass the i n t e r a c t i v e

c a p a b i l i t i e s  of the system .

The s u b r o u t i n e  CLUST is invoked b y the s u b r o u t i n e  c a l l  s t a tement:

CALL CLUST(LEGEND,N,M,M PTR ,MFLAG,PTS ,IORIG,SNS ,SCA LES ,
XY ,CUR, ICFLA G,PFLAC , ICHAR, iPis )

where:

LEGEN D  --- An 18 ele ments array of 14 c h a racters each to be p r i n t e d

under the d i s p lay for i d e n t i f i c a t i o n .

N - - -  The number of po i n t s  to be d i s p l a y e d .

M - - -  The num ber of d i f f e r e n t  classes .

MPT R - - -  An M elements array of point ers p o i n t i n g  to the f i r s t

e l e m e nt of each class i n the l i s t  PTS.

M F L A G  --- A 2M elements log ical array to i n d i c a t e  if the

correspond ing cia ss is to be d i s p l ayed. I f MFLAG(J)

• has the valu e .FALSE. , the class J w i l l  not be d i s p layed.

Th e (M+l ’ to 2Mth element s of the array are used in

the subroutine.

PTS - - -  A 2 x N elements array (PTS(2 ,N)) c o n t a i n i n g  the x-

and y-coo rd i n a t e s  of the points to be d i s p lay e d .
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I O R I G  - --  A 2 elements array c o n t a i n i n g  the screen coordinates

of the l ower -left—hand corner of the dis p l a y  a re a . Th e

di s p l a y  area w i l l  be the rectang le de f i ne d b y I O R I G  an d
the po in t (1000 ,75 0). (See A pp endix A)

SNS - - -  An integer flag i n d i c a ting if the d i s p l ay  sho u ld be
sc a led t o cove r the d i s p lay ar ea. If SNS = I , s ca l i n g
is performed. If SNS = 0, the l i m i t s  (i.e. the x-

and y- val ues at the lower-left-hand corner) and the

scales w i l l  be s u p p l i e d  b y XY an d S C A L E S .

XV - - -  A 2 elements array co n t a i n i n g  the x- and y- values of

the lower-left-hand corner of the di s p l a y .  If SNS = 0 ,

th is  w i l l  be u sed  in t he d i s p lay. If SNS 1 , this w i l l

r etu rn t he v a l u es ob t ai n ed f rom the s c a l in g us ed in t he
last d i s p l a y .

SCALES - - -  A 2 elements array c o n t a i n i n g  the scales used for

the x- and y- axes. If SNS = 0, th is w i l l  be used

i n the d i s p l a y .  If SNS = 1 , this w i l l  return the values

obtained from the s c a l i n g  used i n the last d i s p l a y .

CUR - - -  A 2 x 10 elements array c o n t a i n i n g  the x- and y- values

of the points on the p iecewise l i n e a r  boundaries if

such boundaries are constructed d u r i n g  the i n t e r a c t i v e

session.

ICF L A G  - - -  A 1 0 elements array. If ICFLA G (J) = 0, the Jth point

i n CUR is  t he beg i n n i ng of a new boundary.

PFLA G - - -  A 2N elements log ical array to in d i c a t e  if the corres-

po nd i n g  point i s to be d i s p l a y e d .  This g i ves the
u s e r  an add i ti onal  con t rol ov er t he d i sp lay (e.g.

t he u ser  mi gh t want to d i s p lay r a n doml y onl y one -h alf
of the points in one class , he can ach i eve th i s  by
simp ly se tting half of the PFLAG ’ s for t ha t c l a s s

- 
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to .FALSE. randoml y). PFLAG can be altered d u r i n g

the session by the system. For example , if the system

returns after a ZOOM operation , PFLAG(J) = .TRUE. if

the Jth point is i n s i d e  the zoomed area , o t h e r w i se

PFLAG(J) = .FALSE. . The (N+l)th to 2Nth elements are

used b y the system. Notice that a point is d isplayed

onl y if the PFLAG and MFLAG correspondin g to the point

a re both .TRUE.

ICHAR - - -  A M  elements array each c o n t a i n i n g  a 14 characters mnemonic

for the correspon ding class. The last character must

be al phanume r i c  and w i l l  be u s ed in the d i sp lay to
represent the corresponding class. If the last two

characters are the same alp habetic letter , the lower case

letter w i l l  be used in the d i s p l a y .  If the last character

i s no t al p h a n u m e r i c , an asterisk w i l l  be used. Thus

there are a p o s s i b l e  of 63 classes (52 letters + 10 numbe rs

+ asterisk). In the hardcopy, a lowe r case letter w i l l

be re p res en t ed by the letter w i t h  an underscore.

IRTS - - -  A 2 x N elements array to be used by the system for

ha rd copy ing .

NCH - - -  The lo g ical u n i t  number of the f i l e  for hardcopies.

If th i s  is  no t d e f i n ed b y the user , the user w i l l  be

queried when he/she tries to get a hardcopy.(See

Appe nd ix B)
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The other s u b r o u t i n e s  are CLUST 1 , C L U S T 2 , a n d F I N D .  C L U S T 1
d i s p lays the clusters on the t e r m i n a l  and is invok ed b y the

statement:

• CALL CLUST1 (PTS , I C HA R ,N ,M ,MPTR ,P F LA G ,MFLAG , I O R I G ,S NS ,S C A L E S ,XY )

• where the parameters are the same as those defined for CLUST .

C L U S T 2  put the hardcopy into a f i l e  which can be printed  1at~~r.
• CLUST2 i s invoked b y the statement:

CALL CL U ST2 (Pis , IC  ,N ,M ,M PT R ,PFLA G ,MFLA G , I ORI  G ,SNS ,SCA LES ,X V ,

I PTS ,NCH ,LEGEND)

w h e r e  I C  is  a M e l e m e n t s  a r r a y  c o n t a i n i n g  the A S C I I  repr esen ta t i o n

o f the c h a r a c t e r s  r e p r e s e n t i n g  the  c l a s s e s .  The o t h e r  p a r a m e t e r s
are the same as those defined for CLUST. F I N D  g ives the values

of XV and SCALES if they are not defined and also compute the

maximum and m i n i m u m  values of x and y. This subro utine is invoked

b y the statement:

CALL FIND(PTS ,N ,M ,P F L A G ,MFLAG ,SNS ,S C A L E S ,XY ,M PT R ,LX ,LY ,

XM IN , XMAX , YM IN , YMAX)

w he re  LX and LV a re  the  number  of p o i n t s  on the  s c r e e n  fo r  the
x- and y- axes (See Ap pe n d i x  B) , XMIN and XMAX are the m i n i m u m

and maximum values of the x in t e r v a l  and YMIN and YMAX are the

m i n i m u m  and the maximum va 1ue~ of the y in t e r v a l .

In a d d i t i o n a l  to these subroutines , the system also con tains

fo u r func t io n s wh i ch ma y be useful to the user. These functions
• ‘ a re  I C O D E , LE , ICO NV and ICONV2. ICODE is used to decode the user ’s

command d u r i n g  the i n t e r a c t i v e  session . LE is a t r i v i a l  fun ction

and is included because IBM FORTRAN does not allow a chara cter

s t r i n g  in an ‘assignment statement but allows a chara cter string

as an argument of a function. The function LE makes it possible

i.---- ~~~~~~~~~~~~~~~~~~~ 
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• to use character s t r i n g s  in assi gnment and log ical IF statements .

For examp le , to assi gn the s t r i n g  ‘ th is ’ to the v a r i a b l e  K , the

f o l l o w i n g  statement w i l l  do the t rick:

K=LE( ‘THIS • )

ICONV and ICO NV2 are used to convert from the EBCDIC  representation.

of characters used in the IBM 370 to the A S C I I  re presentation used

b y the Tektronix t e r m i n a l , and vice versa . I I O N V  takes a four

characters character s t r i n g  (in E B C D I C )  and returns the A S C I I

representation of the last character. If the last two  c h a r a c t e r s

are the same al p habetic character , the value returned is the

A S C I I  representation of the lower case character. If the las t

character is not al p h a n u m e r i c , the representation of an asterisk

w i l l  he returned. IC O NV2 returns the E B C D I C  representation of

the argument which is assumed to be the A S C I I  representation of

• a character.

• ~~~~~~~~~~~~~~~~~~~~~~ I •. • 
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P r i n c i p le of O p e r a t i o n

When the subroutine CLUST is invoked , it w i l l  f i r s t  d i s p lay

the data passed to it  throug h the arguments. The user can then

i n p u t  one or more of ten commands. The ten commands are:

PRINT - - -  To dump the d i s p l a y  on a p r i n t  f i l e .  In order to

do so , a data set must f i r s t  be cre ated and then

a l l o c a t e d  to the f i l e  (See A p p e n d i x  B).

ZOOM - - -  To zoom in on part of the d i s p l a y .  The cursor

w i l l  be ac t i v a t e d  for the user to specif y t he
lower left han d corner and the upper ri ght hand

corner of the rectang le that he/she wants to zoom

into.

BOUNDARY --- To construct a p iecewise l i n e a r  bound ary or

boundaries . The cursor w i l l  be invoked for the

user to construct the boundary. The user can

p o s i t i o n  the cursor to a p o i n t  of d i s c o n t i n u i t y

and then type one of three characters:

m ’ i n d i c a t e s  that the point is the beg i n n i n g  of

a new boundary,

‘d ’ i n d i c a t e s  that the po i n t  is a c o n t i n u a t i o n  of

the current boundar y, and

‘e ’ i n d i c a t e s  that the po i n t  is a c o n t i n u a t i o n  of

the current boundar y and is the last point

of the boundary or boundaries.

NOSCALE - - -  To set SNS to 0 to ind i c a t e  that s c a l i n g  i s  no t

r e q u i r e d .  For examp le , if t h i s  command is used

together w i t h  the ZOOM command , t he di s p l ay w i l l

show the points w i t h i n  the zoomed area but the

size of the zoomed area w i l l  r e m a in the same.

SNS is set to 0 u n t i l  a SCALE command is issued.

SCALE - - -  To set the SNS to 1 to i n d i c a t e  that s c a l i n g  is

• r e q u i r e d .  SNS rema i n s  1 u n t i l  the next NOSCALE

• command is issued. 

i.; :_~~ ::~~~~
-.—•~~= •
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CHOO S E - -- This command a l l o w s  the user to select one or

more classes to be d i s p layed. The system w i l l

l i s t  a l l  the c lasses b y t h e i r  mnemonic. The user

can then put a ‘ 1  • next to the classes that he/she

wants to i n c l u d e  in the next d i s p l a y .

• I N V E R T  - --  This command all o w s  the user to d i s p l a y  p o i n t s  that

are not p r e v i o u s l y d i s p layed because t h e i r  PFLAG ’ s

are set as .FALSE.. This command i n v e r t s  the

P F L A G ’ s. The user is asked the q u e s t i o r ~
“DO YOU WANT TO INVERT E V E R Y T H I N G ? ”

If the answer i s ‘ Y E S ’ , a l l  the PFLAG ’ s w i l l  be

i n v e r t e d . Otherwise onl y those PFLAG’ s that has

a value of .TRUE. when the s u b r o u t i n e  is entered

w i l l  be inverted. For example , if t h i s  command

is issued after a ZOOM , the p o i n t s  o u t s i d e  the

zoomed area w i l l  be d i s p layed. N o t i c e  that t h i s

does not change the val ues of the M F L A G 1 s . So

a po i n t  w h i c h  ~s p r e v i o u s l y suppress ed b y its

MFL AG w i l l  r e m ain suppressed. The on l y way to

chanoe the MFLA G ’ s is thr o uch the CHOOSE comma fl d.

RESET - - -  A copy of MFLAG and PFLAG at the t i m e  that the

s u b r o u t i n e  is entered is kept. The RESET command

w i l l  copy t h i s  into the curren t MFLAG and PFLA G .

HELP --- This command w i l l  cause a l i s t  of al I the comman c ’ ;

and a short descri p t i o n  of each to be d i s p layed.

END --- This command w i l l  t e r m i n a t e  the s u b r o u t i n e  and re turn

control back to the c a l l i n g  program.

The commands are entered as a sequence of commands separated

b y commas and has no bla n k  except at the end. The f i r s t  letter

of each command is s u f f i c i e n t  to define the command. The commands

are executed in order from left to ri ght. There is no l i m i t a t i o n

to the number ’ of commands in a l i n e .  After a l i n e  of comman ds

—~~ 
• —•~~~~~~ ---•—•--~~ •--•—-.-—_--- •- .•-----•-_-----~~~~~~~~ ---•- ‘~-—--- • -
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have been executed , the system is read y for the next sequence

(unless , of course , if one of the commands is an END) . The f o l l o w i n g

is an examp le of a commands sequenc e:

C ,Z O OM ,PR , I ,P ,R

which w i l l  cause the f o l l o w i n g  things to  happen:

(I) The user can choose the classe s to d i s p lay ,

• (2) The us er can zoom in to a cert a i n  area of the d i s p l a y ,

• (3) The zoomed area is put into a f i l e  for hardcopy output ,

(14) Th e P FLAG’ s are in v e r t e d  so that the po i n t s  outside the

zoomed area w i l l  now be d i s p layed ,

(5) The dis play is put into a f i l e  for hardco py output ,

(6) The MFLAG and PFLA G are reset.

Notice that a new d i s p lay appears on the screen after every command

except the PRI N T  command. 
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A p p e n d i x  A: The Tekt r o n i x  140 13 Grap h i c s  T e r m i n a l  and the T e r m i n a l

Control Sy stem (TCS)

The Tektronix 14 013 t e r m i n a l  is a storage CR1 t e r m i n a l  w i t h

102 14 x 781 addressable points. The Te r m i n a l  Control Sy st em i s

a set of routines w h i c h  may be used to draw l i n e s  and points on

the t e r m i n a l , to erase the screen , etc. Users are referred to

the manual :

T e r m i n a l  Control System — Users Manual

which may be obtained from the bookstore or referenced in the Users

C l i n i c  and Rm. 6 in ICSA .

The main feature of the TCS which is of p a r t i c u l a r  intere st

to the users of the COS is the cursor. The cursor is a set of two

cro s shair s wh i c h  can be used to specify points on the screen. The

cursor is c o n t r o l l e d  b y two thumbwhee l s located to the ri gh t of t he
key board. After the user has p o s i t i o n e d  the cursor , he/she can

h i t  any one of the keys and the p o s i t i o n  of the cursor together w i t h

the ASC I I r e p r e s e n t a t i o n  of the character struck w i l l  be sent

to the computer. In the case of ZOOM , where the cursor is used to

specify the two corners of a rectang le , the key used in incon-

s e q u e n t i a l .  In the case of BOUNDARY , the key used s p e c i f i e d  if

the point is the s t a r t i n g  p o i n t  of a boundary, a c o n t i n u a t i o n  point ,

or the last p o i n t .

________________________________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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A p p e nd i x  B: U s i n ~~~j~e C l u s t e r  D i s p l a y  System

A basic knowledge of JCL and ISO commands is assumed. Users

not f a m i l i a r  w i t h  e i t h e r  one are referred to the respective manudls.

S e t t i n g  up the program

In order to set up a program to be used on the t e r m i n a l , the

user needs to l i n k  h i s/her program w i t h  the CDS and TCS. This

can be done either throug h ba tch or ISO. The f o l l o w i n g  example

w i l l  demonstrate the JCL requi red to set up the program throu gh
• bat ch:

cc 1

/;~P A S S W O R D  pass word
//jobname JOB (Standard JOB card format)
1/ E X E C  F T G I C L
// F O R T . S Y S I N  DD ~

user ’ s sou r ce deck

/ ~c
//LKED.SYSLIB DD
1/ DO D S N = R IC E . G R A P H I C S . L O A D ,D I S P = S H R
/ /L K E D . S Y S L M OD DD DSN~~us e r i d.name . LOAD(membername)
II DIS P=( , CATLG ) ,UNI T=SY SDA ,
/1 SPACE=(TRK ,(2 ,l ,l ), RLSE) ,D C B = B L K S I Z E = l 3 030

• //LKED .SYSIN DD *

CDS object deck
/*
//

The same setup can be done on ISO b y the fr~~low i ng commands:

FORT name l

• L I N K  (namel name2 ) FORTLIB L I B ( ’ R I C E . G R A P H I C S . L O A D )

where narne l is the dataset name of the data set c o n a t i n i n g  the user ’ s
program and narne2 is the dataset name of the dataset c o n t a i n i n g

the CDS object module. If another language is used other than

_____________ _________ 
___________________________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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FORTRAN (e.g. P1/I ), proper linkage to the FORTRAN s u b r o u t i n e s

must be m a i n t a i n e d  and S Y S I .F O R T L I B  is i n c l u d e d  in the l i n k  edit

step. Other l i b r a r y  su b r o u t i n e s  can also be in c l u d e d  in the l i n k

e d i t  step (e.g. IMSL , ssp , etc.).

Run n i n g  the Program

The ISO command:

CALL name

w i l l  execute the program.

Getting Hardcop ies

To get hardcop ies of the d i s p l a y s , the output must be put

in a da t aset and the dataset p r i n t e d  on the l i n e p r i n t e r .  The data-

set must be alloca t ed before execut ing the program. A l l o c a t i o n  is

done b y the ISO command:

ALLOC DA(d ata set name) F(FTxxFO OI ) [NEW TRA CKS SPACE( 1 , l)
U S I N G ( at t r — l i s t — n a m e ) ]

where the items i n s i d e  the brackets are used onl y if the dataset

is to be created and “a t t r - l i s t - n a m e ” is defined by the ATTR IB

command to be RECFM(FB) BLKS I ZE( 1 33 0) LRECL( l 33 ). If the channe l

number (xx in FTxxF OO l) is not specified in the user program , CDS
w i l l  ask for the number when the PRINT command is issued. The user

should enter the number u s i n g  an (12) format. Note that the

t e r m i n a l  is allocated to channels 5 and 6. The following JCL w i l l

produce a hardcopy of the d i s p l a y s :

c c l
• /~~P A S S W O R D  pa ss wo rd

//jobname JOB (Standard JOB card format)
1/ EXEC PGM= IEB PT PCH
/ / S Y S P R I N T  DD S Y S O U T = A
/ / S Y S I N  DO *

P R I N T  PREFORM =A
/ *
//SYSUT1 OD DSN— useri d .dataset -n ame ,D I S P O LD
/ / S Y S U T2 DD S V S O U T = A  , DCB=BLKS I ZE=l 33
/ 1
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SAMPLE PROGRAM

C
C********************************************************* *******
C
C THIS PROGRAM DEMONSTRATES HOW THE CLUSTER DISPLAY
C SYSTEM CAN BE USED IN A PROGRAM. THE PROGRAM READS
C IN ALL THE NECESSARY PARAMETERS TO TAKE THE LINEAR
C COMBI~ATIONS OF UP TO 20 DIMENSIONS. THE PROGRAM
C ALLOWS THE DISPLAY OF MORE THA’~ ONE SETS OF LINEAR

• C COMBINATIONS .
• C

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

INTEGER LEGEND (18),MPTR(20),IORIG (2),ICFLAG(1O),ICUAR(20),
& • IPTS(2,2000),SNS
REAL PTS(2,1000) SCALES (2),CUR (2,1O),VAL (2O),WTS (2,20),XY (2)
LOGICAL MFLAG (405,PFLAG(2000)

C
C

WRITE (6,901)
901 FORMAT(’ ENTER TITLE LINE’)

READ (5,801) LEGEND
801 FORIIAT(18A4)
C
C

10 WRITE (6 ,902)• 902 FORMAT (‘ ENTER NUMBER OF CLASSES AND NUMBER OF POINTS’)
READ (5,*) M,N
IF (M.LE .2o) GO TO 20
WRITE (6,903)

• 903 FORMAT (‘ TOO MANY CLASSES’)
• GO TO 1O

20 IF (N.LE.l000) GO TO 30• WRITE (6,904)
904 FORMAT (‘ TOO MANY POINTS’)

GO TO 10
C
C
30 WRITE (6,905)
905 FORMAT (‘ ENTER NUMBER OF POINTS IN EACH cLAss’)

READ (5,*) (MPTR(I),I=1 ,M)
DO 40 I=2,M
MPTR(I)=MPTR(I)+MPTR(I...1)

• 40 CONTINUE
C
C

• WRITE (6,906)
906 FORMAT (‘ ENTER NAME FOR EACH CLASS (1 NAME PER LINE)’)

READ (5 802) (Ici1AR(I),I~~ ,M)
802 FORMAT ~A4)
C

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~~~~ •_ ._•__— *i_.,_ - 
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50 WRITE (6 ,907)
907 FORMAT (‘ ENTER NUMBER OF DIMENSIONS’)

READ (5,*) ID
IF (ID .LE.2o) GO TO 60
WRITE (6,908)

908 FORMAT (‘ TOO MANY DIMENSIONS~’)
GO TO 50

60 WRITE (6,909)
909 FORMAT (‘ ENTER WEIGHT FOR EACH DIMENSION (FIRST THE X -.AXIS,’,

& ‘ THEN THE Y-.AXIS)’~
READ (5,*,END~999) ((wrs(I,J),J=1 ,ID),I~ 1 ,2)

C
C L

WRITE (6,910)
910 FORMAT (‘ ENTER SCREEN COORDINATES FOR ORIGIN’)

READ (5,*) IORIG
C
C***** THE POINTS ARE ASSUMED TO BE IN LOGICAL UNIT 4
C

DO 70 1=1 N
READ (4 *5 (vAL(J),J=1 ,ID)PTS(1 ,i5=o.
PTS(2,I)~O.DO 71 II= 1 ,ID
PTS(1,I)=PTS(1,I)+VAL(II)*WTS(1,II
PTs(2, I)=PTS(2, I)+vAL(II)*WTS(2, II

71 CONTINIE
70 CONTINUE

REWIND 4
C
C

WR ITE (6,911)
911 FORMAT (‘ DISPLAYING ONE EVERY N POINTS, ENTER N’)

READ (5,*) KT
DO 80 I=1,N
PFLAG(I)=MOD(I ,KT).EQ.O

80 CONTINUE
DO 90 I=1,M
MFLAG= .TRUE.

90 CONTINIE
C
C

SNS= 1
CALL CLUST (LEGEND,N,M,MPTR,MFLAG,PTS , IORIG,SNS ,SCALES,

& XY ,CUR,ICFLAG,PFLAG,ICHAR ,IPTS)
• C

C
GO TO 60

C
C
999 STOP

END

• - 
- - ---_ _  - - -__
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