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ABSTRACT

This report describes the capabilities and operation
of C(WIUJR II , a revision of the surface fitting and mapping
program ori ginally developed by Mr. A. Beharell , now at the

University of Calgary. The program is designed to fit a

geometric surface in three-dimens ional space to any given

set of co’rdinate data points. The computed “smooth” surface
is then displayed by d rawi ng spec i f ied  conto u rs on the

Calcomp 93() drum p lo t te r .  Althoug h t h i s  manua l includes
material contained in the lJniv ers i t y  of Calgary report on

CONT OU R , emphasis has been placed on the input changes and
add i t ions  made to f ac i l i t a t e  the use of t h i s  pro gram on the
cix: ( l OOt ) computer systems for eng inee r ing  ca lcu la t i ons of f l u i d
dyn amics prob lems. I)etails arc presented of the contro l cards

afli i nput data  prepa rat ion for ope ra t ion  of the program . :\

sample prol) 1cm is inc luded .

I . I NT ROIX JC T I ON

11~e contouri ng techn ique to be described was deve l oped by

~lr.  .\ . Behare l I and la te r  mod i fied by h i m  at the I ln i v e r s i t v  of L u  l~~arv .
It  is program was purchased h the Comp u te r 1ac i l it ies D i v i s i o n  of the
Comput ut ion and Mathemat ics  I)ep artm ent . Decause of e x t e n s i v e  i n t e r e s t  in
1 genera l purpose , versatile contour mapp ing program in the None r i c m  I

1 u i d  ~1cchan i cs Branch ( Code 1813) , the tape containing the  code .ini a
copy of the  I ‘set ‘ s Manua l were obta i nod . Fhe program was then mod i f  i ei

0 mo re e lii c i ent lv meet t he needs of severa l pt o ice t 5 in I ~ Br anch
wh i ch r cqmi i red contou r d i  i g r u n s . For exanip Ic , the  CON I OIIR I I  progm u i~~u~

( o~~j fl~J~~ -\ Surface I : i t t  ing and Ma ppin g  ( ‘ rogran , ’ The t J n i v e r ~~i I  o t
( u  f t i rv , Ik ’p ar tm ent  of Computer Sciences , (SIlL - LU) ( le hr ’lm r \ l~i Th)
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used to obtain pic tures of wave patterns generated by an Air Cush ion
Vehicle ,2 an example of which is shown in Figure 1. Another application

of this versatile plotting program has been made in the area of

~t ructural stress analysis.
>-.

I 
~~~~~~~~

- 5 . 0 0  - 3 . 1 5  -2 50 - i  ~ 1 ~~5 5~~ ~~~ 75 5 0 0

Figure 1. Waves Generated by an Air-Cushion Vehicle

2 1-laussling , Henry .J. and VanLseltine , Richard 1., “llnsteadv Air-Cushion
Vehicle Hydrodyna mics Us ing Fourier Series ,” .1. of Shi p Research , V ol .  20 ,
No. 2, Jun e 19Th, pp. T~9-84 .
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A majo r change made in the ori g inal CONTOUR program inv ol ved

dividing the program into Ittasks ll* to reduce the computer co re require-
ments. In addition , the fixed input arrangement was changed to free
format for ease of use. An extra input card was added to provide several

additional options .
The result ing program , which we call  CONTOUR 11 to d i s t ingu ish it

from the orig inal version , is a surface fitting and mapp ing program which
comp lements a nunher of other graphics tools developed in the Branch.

These other programs make use of both passive and interactive graphics

and combinations of the two. For example , XY PIX TF~ is a passive graphics
program for displaying the results of potential flow calculations .

EN(;PLOT4 is a c~nputer program subroutine for generating graphs of data

in fonnats which are useful for engineering studies . DES IGN5 was

developed as an in te rac t ive  computer graphics package for d i s p l ay ing  and

mod i fy i n g  proJ ections of three-dimensional  representations of vehic le
models. DES I GN has since been modified and enhanced in to a comp rehensive ,
modular program called IMAGE .

6 IMAGE is an interact ive program incor-
p o r a t i n g  the three-d imens iona l fcatures of DES I GN and also prov id ing  two —

dimens i onal graphing c a p a b i l i t y  for represent ing FORTRAN array s  of data

as cross p lots .  SC 40b() and Calcomp hard  CO~ ies are e a s i l y  obta ined .

*
\ task is a section of code which may he executed independently .

Morawski , Paul , “XY PLOT : A Three-I)imens i ona l Grap hics  Packa ge for
F lu id  INnarn ics Ca lcu la t ions  , ‘‘ Compu tat ion and Ma t henu t ics Department
I)epa r tmenta l  Report G~ll)- l5- 5 (August 19 5)

Marquardt , Mary Beth , “ENGPI.OT: An En g inee r i ng  P l o t t i n g  Program , ”
Computat ion and Mathemat es I)epartment , ‘I’echn i ca l  Note  CMI ) - 9 -
(February l9~4

K e l l y , Barbara M. and Ma rquard t , Mary Beth , ‘‘In te ra ct  ive l id  icopter
Design: Geometry Package Il ser ’ s Manua l ,‘‘ Coniput;it ion and Mathe mat ics
t )epartment , Departmental Report (~ U)-.8-74 (Septembe r 19 ’4

I taas , M elvin  F .  , ‘‘Interactive I MAGE Disp l ay  System , ’’ ( omputat ion and
Ma thema t i c s  Department Report (in prep;Irat ion )
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Any series of data points which can be represented by X , Y , and Z
coordinates (or digital triplets) can be used to describe a surface in
three dimensions . A contour is the l ine connecting points of equa l value .
The CONT~*JR II program is designed to f i t  a surface to any series of
digital points (X , Y , 2 ) .  This surface is then displayed for visual
examination by drawing the specified contours .

The surface is generated by first calculating a series of planes
through the data points us ing various wei ghting factors and then imposing
a grid over the planes . It  is assumed that the result of this operation
is a continuous surface . The contours are then smoothed before plotting
to provide a more realistic picture .

This type of program has been used in many areas where graphical
expression is helpful in data analysis. Some examples :

Meteorology - barometric pressure arid other climatic factors .
Geology - topographic and subsurface mapp ing .
Civil Engineering - location of structures with respect to
such areas as topography.

Oceanography - water salinity .

Space Exploration - representation of magnetic field intensi ty .
X-Ray Crystallography - electron density.

Medical X-Ray Technology - radiat ion intensity within the
human body as a result of x-ray treatment .

Air Pollution - pollution indices.
Fisheries - catch of different types of fish within  a g iven
time interval .
Census - census information, population and related items.

- 
. Fluid Mechanics - surface elevations , equi-potential lines ,

streaml ines , pressure distributions .
Much of this report is taken directly from the University of

Calgary report. Changes have been made mainly in the input description .

Control Card examples reflect the DTNSRDC CI)C 6000 operating system. The

original Calgary version was inoperable on the computers at our

installation .

4
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I I .  SYSTEM IJE SCRIVt I ON

TI lE METHOD OF CONTOURING
In orde r to take advantage of the f l ex ib i l ity  of control over para-

meters involved in the contouring process , the user should he famil iar
with  the method of transforming data into a contour map . A contour map is

a two-dimensional representation of a three-dimensional surface , derived by

drawing the lines of intersection of a series of parallel planes with the

three-dimensional surface (see Fi gures 2 and 3 ) .

In the description following , the Cartesian coordinate system will he

used . It will he assumed that the series of parallel planes is parallel

to the X ,Y-p lane , and intersect the :-axis at r egu la r  i n t e r v a l s  as sho~n
in Figure 2.

z 
INTE RSECTIO N OF

/) /
k~~~~~~~~~~~~~~~~~~~~~~~~~~~

\

’

/LANE

Fit~ture 2. Sanip le I hrce I) i iuciisüuniI Siirlact’ (itt t~ Paii t k I  P t u n e ~
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Figur e 3. (on tour  Ma p Prod ticed I) V Mapping
Itite r sect ion h u e s  of Planes wi t h  Surf a ce

The contouring process uses a set of user supplied DATA POINT S.
These are a series of points , described by X , Y , and 2 coordinates which
define the three-dimensional surface to be mapped . (See Fi gure 4).

1 1*~ . ~~2

~ (x~ 
~4 

Z 4 (

(x i ,  y~~, z 1) 
(x 3 Y 3, 13

(

Figure 4. Data Po ints in Thr ee 1)imensio us

The problem is to create a CONTOUR SURFACE , that is , a three -
dimensional surface which best passes through the g iven  DAT\ PO I NTS, and
best predicts t rends bet ween the data po in t s . Approximation of the
CONTOUR SURFACE beg ins w i t h  the dete rm ir t a t  ion of a [‘I AN ) surface at  each

C)
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DATA PO i NT , which best reflects trends suggested by the closes t
neighbor ing I)ATA POINTS. To determine the PIJ~ E surface at a particular
DAT:\ PO I NT , consider the two-dimens ional map of the DATA POINT S in the
\ ,Y plane (Figure ~

) . The area around each DATA POINT is divided in to
tANTS, that is,8 equa l p ie-shaped p ieces (F i gure 6 ) .  In each of thc~c

OCTANTS a search is conducted for the closest NEIGHBOR in the X , Y p l ane

to the I)ATA POINT bei ng cons ide red (Fi gu re 1. The PL\NL surface is

chosen to pass throug h the DATA POiNT and to pass “most c l o s e l y ” through

the N~I i IGI IBORS , wi th a wei gh t ing  scheme used , such that the PLANE surfacv

f i t s  more closely to nearer chosen NTIGHBOPS (Figure  8 ) .  Thus , r i I~1~ A 1

surface is associated w i t h  each g iven DAT A PO INI

V
•Ix 1, y~

I

.~~s ~~

• ( s  , , )

~~~~~ ‘u1

I- i2 lu r c  5. I ) i t a  l~~, i i i t s  \Iappcd i i i  I ~s l ) i u n c u i s i n u i s

3 2 . 

. S 
• 

• ~~~~~~ ~

4 ~~~~~~ /OCTANT ~~~~~~ 
V/

vNE IG f
~~~

22 *
I’ igure , Oc la t i t ’ . ~i I i o i i i  t I ~ t i ( L I I I ’ I ~ ~,t \etelil , i , ts

( • i~ cii I ) i  i i  P,, i l i t  ~~ iii i ( • is cii I ) .ii .i t’ i ‘ to t
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THE DATA POINT

THE PLA NE

I
S

I

NE I GH BORS

Fi gure S. L)eterni ina t ion of Plane Surface Using Chosen Neighbors

The next stage in computing the CONT OUR SURFACE superimposes a
regularl y spaced grid on the X ,Y plane (Figure 9). Each intersection of

the grid lines defines a CR11) PO I NT at which a CR11) VALUE or -value is

computed . The resulting set of GRID VALUES is assumed to define the

CONTOUR SURFACE.
The :-value at each GRID POIN T is computed as follows . At each CR)))

POINT a search is made for the N DATA PO I NTS (where N is a number from 1
to 20) which are nearest in the X ,Y plane to the GRID POINT (Figure 10).

The P L\N E surface computed earlier for each of these DATA POINT S inter-
sects a line through the GRID POINT and parallel to the —axis , g ivi n g a

:-value (Figure 11). The N :-values thus found at the CR1)) PO I NT are each

weighted according to the distance of the DATA POINT from the GR It) POINT

such that the closest has the greatest weight. The weighted average of

the N values of is taken as the value of the CONT~1JR SURFACE at the
CR11) POINT. This process is repeated to compute a -value for each GRID

PO INT on the X ,Y plane .

8
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I:t~(ir~. 9 . Siupcrin~posed ( ,ri d I’ it~iirc I t )  ~sck’ctio ii ‘ i t  \eighhor- .

/ INTERSECTION OF THE PLANE c, ITH
THE LINE THROUGH THE GRID POINT

~~~ OTH ER ;NTEF~SECT ION POINTS

~ 

~~~~~~~~~~~~~~~~~~~~ 
T W G  R ID POINT

I jt~turt ’ I I - l)ctcriiiiui;il 11, 11 iii ( onlolir \a lue at a ( rid l’oj i i i
13.ISL’ (t i i u i  t Il e I~It t ic- . it i lie \c it~Iilu ,rs

h avin g thus d e t c n n i n e ~I regularly p i~~~~J va l ues ot the ~O \ I O t I L

SI JRFACE over t he (‘nt i re map reg i on , the flC\ t step is to represent the

three - dimensiona l so r f ace  so de fin ed in two d irne ns (~ fl5 i —  a contour  rup

P 1 ;iccment of the contour l in e s  on the n;ip pr oceeds w i h t he con~ i dcrat 1

()~ the (:o~cJ’I~ m I J A 1  i~~, On~~ at  a t i m e ,  fro~i I owr~ t to hii ~’he~ i , or a



particular CONTOUR LEVEL, the GRID VALUES determined above are searched
until two adjacent GRID POINTS are found which have values above and below
the particular CONTOUR LEVEL. These two GRID POINTS define a GRID SC~JARE
in which a contour line starts. The starting point is determined by

linear proportion between the two GRID POINTS (Figure 12a). This GRID

SQJARE is then searched for another side whose end points lie above and
below the C~~T(]JR LEVEL under consideration. The contour line is made to

exit from the current GRID S~JARE to an adjacent one through this side ,

again by linear proportion between the end points (Figure 12b).

ONE SIDE OF A 10 — — — — —— -
~

• GR ID SQUARE 
~~~~~~~~~~~~~~~~

(a) THE 1 5 CONTOUR LEVEL

20 - --- — —- —- -— -‘

- -. THE 1 5 CONTO U R L E V E L
10 - 

WO U LD EX IT H E R E

(b) A COMPLETE GRID SQUARE

20 25

Figure I 2. t )eter rn inat ion of a Co ntour Line t hrougli a Gr id Square

The particular CONTOUR LEVEL line proceeds from adjacent GRID SQUARI
to adjacent GRID SQdARE until it closes on itself or reaches the edge of
the map region. At this point, another starting point is found for the
CONTOUR LEVEL or, if these have all been exhausted , the next level is
begun. In order to improve the appearance of the resulting contour lines
a smoothing function is applied , so that a series of stra ight lines and

angular corners is avoided .

10
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DI SI (N I NC A CONTOUR MAP

Several factors should be taken into considerat ion before at tempting

to f i l l  out a set of cont ro l cards for the contouring of a set of da t a :
1) In order to introduce a set of DATA PO I NTS in to  the contouring
program, they must he assigned X , ~ , and coordinates using some
convenient sy stem of u n i t s  ( ft\T.\ UN I T S ) .  The maximum numb er of DATA

POINTS in one map is 998.

2) The map l)oundaries mus t he ascertained eithe r 1w s tudy ing the maximum

and minimum X and I coordinates , or by exam i n i n g  an ex i st in g map of the
area wh ich  shows the posit ions of the 1)AT,-\ POINT S (F i gu re  1 3 ) .
3) •-\ calue must be assigned to the lower lef t  corne r of the map in \ and

\ DATA UNITS . (This is the N O R I G I N , ‘1 O R I G I N  on the contro l card )

4 )  The d i s t r i b u t  ion of the DATA P OINT S should be stud i ed and the size of

— 
the CR)!) SQ( JARJ.S , w h i ch  the pro gram w i l l  super i mpose on the  map su r face
should be determined . \ good rule is to tr to make the grid s i z e  such

that no more than one l)AIA PU I NT falls within each CR1 1) SQIJARI . I howeve r
this is not a Iwavs pra ctical , s i nce the data nla\ he dense) v coflcent rated

in some areas and sparse in othe rs . In a case l i k e  t h i s  i t  is bes t to

choose some in te rmedia te  ~a i t i e . I t  i s  St ron gi v recomended t h a t  ~- t~ or

near lv square rec tangular  c e l l s  he used . The grid ~ i :e s del i ned I a

F con t ro l card as N CR ! !) .

S ) -\nather cons i derat ion in determin ing grid s i :e i H I •t ~ t t h a t  t he
pr~~ ram w i l l  on ly  handle ~5O0 GRID PU INTS . Iho na; H of C R ) ) )  PU \~ ~

- i s
de te rmined  by d i v i d i n g  the t o t a l  rnnnh er  oH PU \ P\ !  IS  a l on  the \- . i \ 1~~ by

N CR! !) VAL IJI - to  g ive the numbe r of 0! H’C~ — 1  , and d i v i d i n g  the at a!

number of data units along the Y — a \  H- ~ CR !!)  \ ‘ \ l U f  t o  g i v e  the numbe r

of ROl~S— I . Tile product of the ROJ~S and ~J 1 I~~~~S gives I he nirihe r o

CR 1 1) P01 N I  S . In  gene ra I , doub I i  ng the  numbe r o f 10~% -  and co l unui~ w i l l
increase computer t im e  1w a f a c t o r  o f 1 ( 1  ~~:i rc 1 2 )

ti ) The CONTOUR I N i !  RV U. may he dote 1TI ned b~ ex.u’ in i h g  the ran ~c •

car i at ion of the coord m ates  of the data . Iisua I lv  a n i p  w i t  hi dcn~el \ -

pack ed contour l i n e s  is not p1 easant t o  look it  and t i k e —  nnii. h I oa~’c t on

the Computer. \lso • i i  the contour  i n t e r v a l  i s  L h o ~~e 7I  too t i n t ’  t o t  it-

da t i , the s m o o t h in g  ; i l g a t i t i i m  i~~eJ ni , i~ cate~c stole  o n t c ’ a t  I ea- t o  c t o ’~. — .

I I  
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“) The appearance of the contour map produced by CONTOUR from a given
set of data is controlled by a number of parameters in the contouring
process. These parameters can he modified by the user , as desired , to

achieve a sat isfactory map. Control of CONTOUR is desi gned so that , i f  the

use r does not select a value for certain parameters , a standard value w ill

he assumed . This set of standard values has been chosen to g ive  good

results wi th  most sets of data.  The user should also note that contouring

is a process of approxim ation . The accuracy of this approximation is

affected to some extent by the choice of parameters and also , of cour se ,
by the accurac and density of the data points supplied . Some increase in

accuracy can he achieved b y choosing other than the standard set of

parameters. This w i l l  u sua l l y  cause the program to run longer and hence

he more expensive to use. The fol lowing notes indicate  the !)arameters

which the user may alter. The standard value for each is shown in

brackets  a f t e r  the name .

N 1f~’fl~N R OF OCF:\XFS ) 5)

Th is  is the minimum number of oct ants around each 1).U\ POI NI

which  must con t a in  a ne ig hbor befo re that poin t  is considered

in the contour ing process . I f  the point meets t h i s  requ i rement ,
a PL.\NI~ surface w i l l  be f i t t e d  throug h i t  w h i c h  w i l l  eve:i t  u i  1 l~
in f luence  the determinat i on of the CR 11) V.U,!llS.

l~f I GI~l I NC l:ACT0R FOR 1111 1 )\ I \ Pt) I NIS H2)

As men ti oned in the descr i ption of the contouring method , a

wei ght ing scheme is used which  causes the PLAN! . su r face  t o  l i t
more c losely  the chosen me i t~hhors to a !)A T-\ l~ I N i . 1 or t he

standard va l ue of - , t h i s  we i ght ing scheme is roughly eq i l iva  lent

to u s  ng the inverse  square ot the  d i stance of me i ghhoi  s Iron
the point  b e i n g  ova Iu : i t e LI  . \ va lue  of - 1 is t out h i v equi i t a  l en t
to l i n e a r  we i ght  ing . I 1 i v ; i lu i c  o f ) ) . hP~ is entered here , the

we i ght ing  i s i l  I be conpl’tel v el i iuiai ~ d. Po ut ice value — and

:ero are not recommended . The o f  f eet  I i no c t  ~ i n~: he we i ght
( m a k i n g  i t  ‘tore f l e t a t  ive f i s  t o  I o i o e  ~~ ‘ r i t t z t  l i nes t o  ns -t r e
i c o t i r a t  e I ~ hono r Ftc i i  V e I l  i )  I I ~ I N I l owece r • i n  , I r t ’ 1~- ~ I

sp ar se  Jat i an inc re i — e I ti io ’ i ht o t i n  i i  -c he i ; ’p c . i  t

13
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of extreme highs and lows.
NUMBER OF NEIG-IBORS (10)

This is the number of closest neighbors to a grid point , which

will be used in deteni-tining a value at that grid point .

WEIGI-fl’ING FACTOR FOR 11-fE GRID (-2)

Used in a similar manner as the WEI(IITING FACTOR FOR liii

POINTS. This weight is applied to the 2-values calculated for
the grid point based on the PLANES from each of the chosen
neighbors.

RANGE (5.)

This is the radius, in inches , within which the closest N1JMBLR

OF NEI~~1BORS must be found , if a grid point is to be evaluated .

8) A number of parameters are also available to control the plotted

output on the contour map. Some of these parameters may be omitted in

which case standard values will be assumed by the program. The following
paragraphs suggest some of output variations possible . Complete details

of these parameters, including the standard values assigned by the program ,

are described in section 3.

The user nay choose to include or omit the plotting of a title , the

axes, a symbol marking the exact location of each data point , the 2-value
of the data point (which may be placed in a variety of positions
relative to the exact location), and the values of the contours , lie may

also choose to have some contour lines drawn heavier than others and may

choose to omit contours of less than a specified length or based on less

than a specified number of data points. Unless the user overrides the

standard choice of minimum and maximum contour lines , by entering these
on the control card , the program will choose these limits based on the

maximum and minimum 2-values of the DAT:\ POINTS (or if the data is CR!))
POINTS , the maximum and minimum GRID POINT values).

A special feature allows the plotting of a sing le set of contour

data as two separate contour maps. This is called ~t&P SEPARAT I ON . The

most coninon application of this feature would be in the case of residua l
maps , which involve 2-values above and below zero. If ~t\P SEPARVI I ON —

14



were specified at contour leve l zero , two contour maps would be drawn .
The first would show all contour levels below zero , and the zero line .

The second would show the zero line , and those above zero.

Some additional opt ions give the user severa l useful plotting

capabilities . One of these features is referred to as MAP SU [ThRI~fl’OSITI )\,

which allows two different sets of data to be plotted on the same contour
map. This is useful for comparison of contours or for elimination of a

specific contour level. For example , if it was beneficial to eliminate

the zero contour level , the use r would spec I lv n e g i t  ive lower and uppe r
contour limits on the data  cards to produce the f i r s t  r i p  and posi t  ive

l ower and uppe r l i m i t s  on the next set of da t a  cards ( w i t h  the  MAP
StrP I :R [MP OS [lION f l ag  set to 1)

The user may also specify a “noise” tolerance based on data

genc rat ion errors.  W i t h  t h i s  opt ion t h e  user can e l i m i n a t e  mean in glc~— s
contours from the map . A de f a u l t  is  used i I no value  is spec i l ied;  t h a t

means a to lerance  value is preset in the program i f  none is spec i i  ted in
the i nput .

fl-ic u se r  rna~ request dashed 1 rue s  f o r  contours represent i ng n e g a t i v e

values Nc spec i fv ing a dash pa t tern and a dash len gt li in inches .
defaul t I engt Ii is i i  ready ~et in the prop rum .

Body out l ines  n ,iv he d u-awn on the map by input  t i rig the f t  1 e number

where t he  user h a s  set up X , I p o i n t s .  ips  or ‘‘holes ’’ may he spec i t ied
Outline points must he in use r da ta  u n i t s .

I NI ’! ~1 OVF I t iN S

l ive t ypes of input  I r e  t v r i  t lab I e in the CO~ lO (1R rroot urt . Il esc

are described us fo l l ows
Type I Iii is is the s t a n d a r d  t vpe of i nput most coraiuon lv

ftc \ , I , : coordinates . T h i s  j nformut ion c m

he i-cad Iron an’’ f i l e  cont i i n i n g  one —~et of va l ues

per record . llie f ’orrrta t o I t he data n t ”  he read in
t r ee lo n n i t  ol ’ is spec i li ed  1w the  user . ‘he end
of the input  h i t  , i  i s  i n d i c at e d  1w .i f m a )  i-ecord
con I in n  nt  t h e  L h I  act c r - tI .



Type 2 This is for input in the form of the coeff ic ients
of a surface equation of order 1, 2, 3, or 4. The
number of coefficit~ ts required is 3, b , 10 and 15 ,
respectively, corresponding to the following

formulae :
First Order

Z=C1+C2
X+C3Y

Second Order
2:=(:1+c 2 x+c 3Y+C 4 x + c 5xY+C 6Y

Third Order
2 ~ ‘z=c 1+c,x+c 31+c 4 x +(: 5 x1+c6y +~~~~\ +( ‘8\~I+C 3V + ( 1 I

Fourth Order
2 :‘ — -) -, —

Z=C + X+C-,Y+ C X +~ XY+C Y + C  x~+C ‘CY+c xY~+ c
l z  . 4 5 6 7 8 9 11)

4 3 ‘ 2  3 4
+

~~ X +( X Y+C X~Y +~ \~
‘ +C ~I11 12 1 14 b

Input to CONTOUR cons ists of t he order of the sur-
face , number of coefficients, and a string of
coef f icients in a free format (see section 3 f or
format) .  No end of data spe c i f i c a t i on i s required .

Type 3 This type of input specifies the CR 11) \ ALIJE S
directly . Normally these will have been generated

in a previous CONTOUR run. Input data consists of

the number of rows and columns of the grid and the
set of values in free format (see section 3).

The order of the CR11) POI~~I’ values is row 1w row
from left to right for each row . Neither input

fo rmat nor end of da ta indica t ion are requi red . .\
value of -1E3() w i l l  he interpreted the same as a
blank value and no contours will he drawn based on
such a point . The gr id  input is  i den t i ca l  to the

output produced N the l~IIN~l I gr iii opt ion . Use of

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~—-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~-
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this option means a subsequent run will not be

required to recalculate GRIT) Vfi~LlJ1~S.

Type 4 This opt ion uses N , Y , data and the plane

coefficients generated from them in a previous run .

This option may be useful when it is desired to

produce more than one contour map for a set of data.

This may be desirable to obtain the optiona l set of

control parameters. Data for this option is

produced by the l’~’R I Tli COEFFICIENTS output option .

The unit  number of the f i l e  must be specif ied as one
of 8, 9, or 10 .

Type 5 This option is used to input a set of GRIT ) POI N TS
generated by a previous CONTOUR run using the
(sPiTE CR11) output option . Input parameters requ i red

for th is  option are s imi la r  to Type 4 . I t ma he

usef u l to save and restore CR11) POINTS if changes

are to he n ude which affect the plotting of the
contours. For ex amp le , the second map could have a
d i f f e rent contour inten-r i l .  W i t h  t h i s  opt ion ,

however, i t is not possible to annotate the origi na l

data poin ts  as they are not preserved .

~~rrp irr OVT IONS
Severa l output options are a v a i l ab l e  for operations such as p r i n t i n g

the data , pun ching cards , or w r i t i n g  to a f i l e .  D i f f e r en t  types of data

can he output . F ol lowing  is a descri p t i o n  of the av a i l a b l e  opt ions:
PRINT D-\ -\ \nv type of input can he p r in t ed  as requ i red .
PRINT ( ( i lT1 -  I C!  1XFS

ft i l i s t s  t he  c o e f f i c i e n t s  of the l’I ~~\I su r fa ces
ii t ted th rou gh  each i nd i v idua 1 1)-VI A R) I NT . The

dat a is p r in te d  in a soi-t ed sequence of \ ,

R i t a  is sorted on the I coord i nate.



F’
PRINT GRID

This lists the entire grid . The grid numbers
produced begin at the lower left corner and

continue across each row from left to right .

WRITE COEFFICIENTS
This option creates a file of DATA POINTS and their

associated PIAN’!. coefficients. An identification

record is also written at the beginning of the file.

Several sets of COEFFICILNTS may be written on one
file. This output can then he rewound and input to

succeeding CONTOUR operations as I NPUT TYPE 4.

WRITE GRID
This option creates a file of GRID POINTS. Several
sets of CR11) PO I NTS may he written on the same file.
This file becomes INPUT TYPE 5 in following runs.

PUNCH GRID
This punches GRID POINTS in the format described
for INP!Jf TYPE 3. This feature can be used to
modify the GRID points calculated by the program.

III. CONTROL CARD DESCRIPTIONS

The control cards required to use the CONTOUR program consist of
three types: system control cards , CONTOUR parameter cards , and data if

required.

SYSTEM CONTROL CARDS
Following are two examples of the control cards required to run

CONTOUR II at DTNSRDC on the CDC 6000 system. For each run the user
must supply his own tape (slot or bin number) to record the Calcomp
plotting instructions. After the run , the user must submit a request

slip to have the tape processed for Calcomp hardcopy output .

15
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1) This is the set of control cards required i f  X ,Y , coordi na tes ex ist

on cards.

CMM I’ ,Qslö0000 ,Tl80 ,P2 ,~ff 1.
Cl lARGE ,xxxx ,nnsij ’i,nnnrinn .
AUA~1 I , CONT1JR , CANVCONTOtJRTSK , I I)=CAM\- .
VSN(TAPE11 CBxxxx) bin tape
REQIJFST ,TAPE11 ,I I I  , R INC .
CONTU R.

Program parameter cards
X ,Y , data cards

9
13T 89

II is the I:ORTRAN unit number to which the program writes the

Lalcomp plotting instructions.

. )  Th i s  example assumes the inpu t da ta ex i s ts on a f i l e  CA\]~1:LI’V,VI’ICN~
and is to he read by CONTOUR on FORI ’R\N logical  uni t  9 ( CIX f i l e  ‘I ’\ Pb ~ )

The program contro l cards (types 1-b including LNI~’t-\P and last  card ())

are on a file called CONTROL.

C\I’NCT ,(N60000 ,Tl80 , P2 ,~rr i
C1IARGE ,xxxx ,nnnnnnnnnn.
A’I~FA(;} I , CONT , C\ VCON1 ’OIIRfSK , I D=C.\~’1\

’ .
\TI  \i 11 , 1 \Pl 0 , C \\1 H I  \ A I  ION S , II)=( \\ I
XFFAC1 I , CONT RO l . ,CA1~~ :oN 1-RoI cR1lS , I 1)= C\ IN .
\SN (TAPLI l SI OT I 3~~~\1~~ IC ) s lo t t ape
REQ1bES T ,T,-\PEI 1 ,l 1 1 ,RI NC.
~~~ 

i~’,1 , CON I ’RO 1.
Sq
—

Sq

FORT RXN u n i t  s 8 , 9 , and 10 may be used for input as C~X Ii 1 c~—

I AI’I S T:WF9 , and T.WE1O . Any f i l e s  dcl i  ned as d ir e c t ;lcL c~ s must  he

:VIIACI led .
The program interna l lv uses files I -\P LO2 and lAP1 9S . I’hese are

used pr inc i p a l l  v for sav ing  tempora ry g r i d  Ii les and mr~ t not he

d i s t u r b e d  by the user.  

~~-
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CONTOUR PARAMETER CARDS

There are six para meter cards required by CONT OUR . These are Map
Title Card , Contour Map Parameter Card , INRJT /CIJTPIJ T Card , Processing
Parameter Card, Plot Parameters Card and Extra Options Card . All cards
must be included in the specified order . All cards except the Map Title
Card are in Free Format.

Free format (or List Directed) input data consists of a string of

parameter values separated by one or more blanks , a couui~a, or a slash .
When the value separator is a slash , remaining list elements for that

card are treated as nulls, that is , the values set in the program are

used.

To repeat a value, an integer repeat constant is followed by an

asterisk and the constant to be repeated . Variables of differing types

should not be repeated with the same constant. For example , to read

X ,Y,I ,J the user must input 2*7,2*7, and not 4*7 (assuming N and I are

real and I and J are integer). For more information on free forma t input ,
see CONTROL DATA FORTRAN Extended Version 4 Reference Manual.

Map Title Card This card specifies a title for the map. The title

is printed as the output heading and plotted above

- the map.

Col. i: 1

Col. 2-79: Any desired title info rmation

Contour Map Parameter Card
This card contains variables which are related to

the size and scale of the contour map. There are

no defaults for any field on this card .

Parameter 1: 2

Parameter 2: X-ORIGIN - the value of N at the lower left in

DATA UNITS.

Parameter 3: X -GRID - the number of data un i t s  along the side of
a GRID square paral lel  to the N ax i s .

Pa rameter 4: I -ORIGIN - the I—v a lue in data u n i t s  at the lowe r

left corner of the map .

20
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Parameter 5: ~
‘-GRII) \‘ILtJI: - the number of data units along the
side of a CR11) square parallel to the I-axis.

Parameter 6: CONTOUR INTERVAL - the number of : data units

between successive contours .

Parameter T’ : COLUMNS - the number of columns in the GRID to he

superimposed over the map area. This  number minus 1
times the N - G R I D  sI :E determines the map leng th i n
inches.

Pa rameter 8: N-GRID S 1 E  - the length of the N side of a G R I t )

square in inches .
Parameter 9: ROWS - the number of ro~~ in the GRII) to be super -

imposed over the map area . Ihis number minus  1

t ime s the I - G R I t )  si:i will g i ve t he hei ght of the
map if l  inches .

Parameter  10: i - G R I D  si:i - the numbe r of inches along the i side

of a CR11) square .

I SPIll /Ui liP t II ( . i  rd Yb is  curd is used to select any des i red input and

output opt ions and also to describe the input dat a.

R i r a m e t e r  1:  5
i.irajneter d : INPI IF PIPE

= 1: Data records in N , I , = coord m a t  (‘5 . Records

~iv be free f o r m a t  or v a r i a b l e  forma t spec i f  ied a-~
inpu t. End of coordinate values is m d  ~c i t e d hv ,i

00 on the  las t  record .
= . :  Dat a  record s are  trend surf i L e  c o e f t  ic~ cn~ 5
i n~~ it i n fret’ mti ~ i t

= 3: Data records are G R i l l  Fl INT S in  roe t i ~a l t

= F : L i t  a i ecords are N , I , coei 1 i r i t e s  and ‘l ane
coe lii c i en t  s on :i l i i e generated by t h e  ~Y I I I  -

I i  - I ~ I ~ ~~ ion - ftii :ineter 13

= ~: D at a  records are RI!) ‘OI’ S f i l e  ( ‘e ne~ i~ e~:
b~ t he i~R I I I - ;  G R I l l  nt ion IF ’ i r ,l:R t er It .
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Parameter 3: INPUT UNIT - Fortran logical unit of the input data.
The card reader is 5. Files may be on any of the
units 8 , 9 or 10.

Parameter 4: REWIND - Enter a 1 if the input unit is to be
rewound (positioned at start) before reading . The

card reader cannot be rewound .
Parameter 5: INPUT JOB - this applies only to Input Types 4 and 5

where the input file was created by a previous

contour run or step. It is the number of the j ob in
which the data was created . I t  is a sequential
number corresponding to map sequence . This number
is printed at run time for each job step .

Par ameter 6: 5 POSITION - this specifies whether the N variable

is the first (1), second (2) or th i rd  (3 ) va r iab le
on input. The default value is 1.

Parameter ‘: Y POSITION - this specifies the position of I

coord inate as 1 , 2 or 3. Default value is .

Parameter 8: 2 POSITION - similar for :—coordinate po sition .

Default is 3.

Parameter 9: END TEST POSITION - the value 0 or 1 to indicate

that the position of end of record charac ters 99

and read ~ it h an -\2 format is e I ther the first 0)

or last (1) variable. Ibis ent rv requ i red only for

Input Type 1.

Parameter 10: PRINT DATA

I to list the input data
= 0 othen~i se (default)

Parameter ii: PRIN T C( 1LFFICI b

1 to p r in t  the PL\NI c o e f f i c i e n t s
0 oth en\  ‘so ( d e f a u l t

Parameter 12: 1’RIN’l GRI T )

= I to list the CR! I) !~ )I 5Th

= 0 othe rwi se  (t i e  f a u l t  I
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Parameter 13: WRITE COEFFICIENTS - Fortran logical uni t  on which
coefficients are to he written if this is desired ;

valid entries are 8, 9 or 10 . IDe fault=0 , no
coefficients written.)

Parameter 14: WR I TE CR11) - Fortran log ical unit for GRIt) if it is

to he saved . l a l  id e n t r i e s  are 8 , 0 or 10. I)efault

=0 (no CR11) file).

Parameter 15: PUNCH GRIt)

= 1 if grid file is to he punched ( 01X f i l e = I A P L T ) .
= 0 otherwise.

Parameter 16: VARIABLE FUR”.PJ FLAG - for Inpu t T ype 1 . Thi s is
the flag to indicate whether the data records are

• to he read in a particular forma t or in free format .

= 0 free format
= I var ia ble format

The v a r i a b l e  format is i nput on the t~ I I  o~ ing card

in tiAl O form a t . It must he enclosed in parentheses .

An •\ spec i ficat ion must he inc l uded as e i t h e r  the

f i r s t or las t f ield.  This ~.\ i  11 be the posit ion of

the two nines  ( 00 )  entered in  the I ~ -
~ t i-ece rd o i~ the

input f i l e .

(PLEAS E SOFt : U s i n g  the ~I~1F1: CR1 1) or FVR I I ’ ~flb lb  ICIL\1 ~ one i -n i s t

remember the job number of the s tep a i t  is  printe d out or the Ll , i  t a

cannot he read hack again. 1

Processing Parame ter Card
This card i c  used to selec t the p;i ranieters used in

dete rm inin i~ the L~\ FOUR CR11). Lnt i i e~ not

~P’°’ 
t ted i~ i l l  t a ke  the st ir id a rd ~-\ ~~~~t ( ’ dot  am !

~~i inc .

Parameter 1: 1
Parameter : N) bMbl R UI - ~~F\N ’ b s — t h e  niniTuin nirbr i el ~ t a ut  s

aroun d each ) \ l  \ PO1\d w h i c h  ma s t  he l i e d  ~~i~~~i

Nb I (~ I P,UJ~ ‘S t en~u in the 1) \ I \ b\ I Ni S inc Ins ion in

the cont o i i i i ng r ~~~ esc . lie ~be I i i i  i

~ 

•~~~~~~~~~~~~~ - -  _ _ _ _ _ _
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Parameter 3: WE I(}fl’ING FACTOR FOR ThE DATA POINTS - the factor
to be used in weighting a NEIQIBOR’S contribution
to the PLANE surface fitted through the DATA PO I NT .

-; The default value of -2 is approximate ly equivalent

to weighting according to the inverse square of the

distance between the l)ATA POINT and its neighbor .

Parameter 4: NUMBER OF NEI(~IBORS - the number of closest
NE IGHBORS to a GRID POINT which will be used for
determining a value at that GRID POI NT . The

default is 10 and the maxinrum permissible is 20.

Parameter 5: WE IQ-ITING FACTOR FOR CR11 ) - the factor to he used

in weighting contribut ions to the GRIE ) POINT value

from the PLN~ES of the ne ighboring I)ATA PO I NTS.

The default value is -2 .

Parameter 6: RANGE - the radius in inches of the search area

around a GRID POINT . The NUMBER OF NI IGIIBUR’s must

be found wi th in this radius if the GRID POINT is to

be evaluated . The default is S.0.

Plot Parameters Card

Users may alternate 3 pens in one job. Colors

green , red , blue and black are available. The

basic setup for the Calcomp 936 is:

Pen 1 - black

Pen 2 - blue
Pen 3 - red

A change in pen arrangement will inc rease the b a s i c

charge i-ate , if the various pen options are used
(other than I) one must he cer ta in  to g ive the

plot ter  operator the appropriate instructions .

Parameter 1: 5
Parameter 2: WIDT h - the max i mum wid t h of paper (in inches) to

he used when drawing the map . I f the si re o1 map

is greater than t Ii is width , the map w i l l  be drawn

in as many segments as i t  re qui res , each of wh i cli

-_~~~~~ - - -~~~~~--~~~~ - _



is the specified width . Approximately 1.5 inches

is required for title information and so for 11-

inch paper a value of 9 is usually optimal . The

default value is 28.

Parameter 3: PLOT TITLE
= 0 no title plotted (default)
= 1 thraugh 3 if title is to be plotted with

corresponding pen.

Parameter 4: PLOT AXIS - 0 to 3 have same significance as PLOT
TITLE .

Parameter 5: PLOT SYMBOLS - 0 to 3 as above .

Parameter 6: SYMBOL. NUMBER - any nonzero numher will select the

corresponding plotter symbol (see SYMBOL I ARLL in

the plotter manual) to he drawn at tb-ic 5,1 location

of each data point . Default is the symbol 5.

Parameter ‘: SYMBOL S I E  - height  of symbols in inches; de fau l t

is .0-. .
Parameter 8: PLOT DAT1\ - 0-3 w i t h  same si gn i ficance as PLOT

TITLE . Defaul t = 0.

Parameter 9: 1)ATA si:i: - the hei ght in inche s at which the data
values w i l l  he drawn i f  PLOT DATA~ () Parameter S)

De fau l t=  . 0 ’

Parameter 10: DAT-\ POSIlION
= 0 i f posted tla ta va liies are to he cente red on the
DA 1 I\ POINT p o s i t i o n .
= 1 i f value s to be posted to the r I ght of the I )-\ I

P O I N F .
= 2 for  above the ~ 0 m t
= 3 to the l e f t  of the point
= - F for be l ow- the data point.

Pa rameter 11: DAT A ANGL E - the angle in degrees at w}i ic b i  d i  t a

values  are t o be posted . Di c ;wg 1 e i s m e  asur ed in

degrees f rom the posit ye \-a~ i s .  Defaii l t =0. 
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Parameter 12: DATA FOI~4AT - the number of dec ima l p laces to the
right of the decimal point . Default=0 (none).

Parameter 13: PLOT HEAVY CONTOURS - pen number 1-3 or 0 for no
plot. Same as PLOT TITLE. Heavy contours are

plotted twice to g ive a bold line .
Parameter 14: PLOT L1Gl{~ CONTOURS - 0-3 as above.

Parameter 15: ANNOTATE HEAVY CONTOURS - a value 0 to 3 as above .

I f  nonzero , the numerical value of the heavy
contour lines will be plotted along the contour l ine .

Parameter 16: ANNOTATE LIGHT CONTOURS - same as above (Parameter

15) except for l igh t  contours .
Parameter F : AXN OTXF ION SEE - the hei ght ( i n inches) at which

contour annotations are to he drawn . D e f a u l t

value = 0.1 inches.

Parameter 18: ANNCI I ATION FORMAT - number of decima l p laces to the

right of the decima l point  fo r contour annotat ion .
Default=L) (none).

Paramete r 19 : HEAVY CONTOUR FRIQ[JENCY - a number N such that

ever-v 5th contour will he drawn heavy .

Parameter 20: ~ I N 1 ~U~\t ANNCI \ 1 ION LENGTH - a value in inches such

that any contours shorter than this value will net

he annotated . Default=5 inches.

Parameter 21: MI S l~~N S1IMBER 01: POINTS - a value such that any

contour based on fewer defining point s will not he
drawn . The default va 1 lie is 4. For maps to he

drawn in more than one segment this par ameter  should

be spec i f i ed equa l to I
Parameter 22: M I S I ~fl N I NGTh 1 OF L051OI IRS - a va lue  in inches such

that any contours w h i c h  are shorter than this va 1 iie

w i l l  not he d rawii . fl-ic tie fau I t  va I t ie i c 3 t i me s the

GRID Si : i~ spec i lied . I f  maps are to be drawn in

more t han one ce~ 1:it~n t  t h i s  ;~r raneter should be syt

to (1 .01 in orde r to ensure m a t c h i n g  of cent  our

l i n e s  at t i -ic h ot indar  les

_ S__ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘
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Parameter 23: CONT(JJR LOWER LIMIT - any contours below this value

will  be omitted .
Parameter 24: CONT~IJR UPPER L I M I T  - any contours above this value

wi l l  be omitted . I f  both contour l imits are zero ,
the contour limits are chosen fr om the data.

Parameter 25: MAP SEPAPX~ ION - the contour map will be p lot ted in

the normal fashion up to and inch~1ing this contour

level.  Then a new map will he started beginning

with this contour level. This  is the feature

called MAP SEPARATiON disc ussed in Section I I .  I f

the fo l lowing  two parameters are .~~ o , a l l  contours
are drawn on one map .

Parameter 26: PLOT FIE\VY CONTOURS - same as Parameter 13 except

applies to separated map.

Parameter 2 :  PLC))’ I.1C 1T LONT(1JRS - as Para meter 14 for separated

map .

Parameter 28: ANNIYI - \ 11 I IE\VY • as Parameter 15 for separated map.
Parameter 29: ANNC~l AT!. 1 I~ITF is Parameter 16 for separated map .

Extra Options Lard
Parameter 1:

Parameter 2: S U P E R I M PO S I T I O N  FLAG - f l a g  to define a super-

impos i t ion  of one map on another.

0 no superimposition

= 1 super i mpose t h i s  map w i t h  the next

De f a u l t  va l ue is 0.

Par -amete r 3: 50 1 51 TOLERA NCE - a va lue  wh ich  de te rmine s i~hen i

con to t i t - bias no rea l  meaning. ~Vhen two a I ic~ on

t h e  g r i d  are 1e~ s than or equa l to this va lue  in

distance , tha t contour  w i  11 he e l i m i n a t e d . ik ~ f a u l t

~a Inc is (F . 0001

Parameter 4 : DASh I l ENGTh I - re al number to tie f i n e  the  1 ent~t h i n
inches of a dash or space in the  dashed h u e s

I le faii I t  va Inc is 0. M e .
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Parameter 5: I )A.SH PA’fl’LIRN - intege r number to define tile P a t te rn
of the dashed line contours. Default va l ue is 0 (no

dashed l ines) .  The dash pattern is a 12-hit pattern

with each bit represent ing a one dash length
interval along the contour .

Dash Pattern Value l)ash Pattern Value

— — — — — — 2730 — 4078

3510 — —  4074

— — — 3789 — — — 4010
3900 — — — —  3818

4030 — 3962

4094 — — — — —  3754

4002 — — — 32Th

4032 — — — — 2340

— — — 3~~0 — — 3 8 6

___________ — 4044 —

Parameter e: JUNIT - tape number whe re o u t l i n e  p o i n t s  are

located . Out l i n e  poin ts may define some bod~’ or

detail  to he superi mposed on the contour map .
Default va lue  is 0 (for no outline point s) .

= 5 for ca rd i npu t

= 8,9,10 for pe rmanent file or tape i nput

ENThV\I’ A card with ENI)MAP typed in 16 format must appear be t ween t’.k Ii ~~
‘

sets ofdata cards to produce a contour map .

End of Job The l ast ENDMAI ’ card of the las t  set of data car d s  ~~~ he

followed hy a card with a ‘‘9’’ in co l . 1 , or by i ‘0 ‘‘end ol

record ’’ card (or  6 / ’  / 8/9 ‘‘end of f i l e ’’ c a rLI i f  t h e  i nput t i  I e i s

_ _ _ _ _ _ _ _ _ _ _ _- - 
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other than the card reader).

INI~JT DATA CARDS
Following is an explanation of the preparation of the five different

input types.

I nput Type 1 - X , Y , Coordinates
This data may be inpu t in free forma t or a particular format

may be specified by settin g the flag in Parameter lb of the
Input/Output card . In eithe r case , data consists of one set of

x ,i,: coordinates per record . The series of input data peints

must be terminated with a record containing the characters 99.

A.nv x ,i,: values appearing on the 99 card are i gnored . Special

care must be taken if the free forma t is used . Free forma t w i l l
always expec t to read four parameters per record unless a

slash is encountered . There fore , each data record must read

x ,i ,:,o or 5 .1,2/ anti the end record must read 0 . , 0 . , 0 . , 00;  or ,
depending on the end test position indicator , 0,5,1,2 for each
data record and 99 , 0 . , 0 . , 0 . or 90/ for the end record . It may

f a c i l i t a t e  the free format input to indicat e that the 09 will

be ti-ic last characters of the record ( i . e . ,  Pa rameter 0= 1 on
I nput/Output card).

I nput 1 ype 2 - ‘I’ rend Surface C o e f f i c i e n t s

This type of data is read in free format . The data record

consists of the order of the trend surface (1 ,2 ,3 ,41, the

number of coefficients (3,6,10 ,15 , respectivel y) followed h~’

the c o e f f i c i e nts .  No end of data spec i f ica t i on is requ i red .

Input Type 3 (;r id P o i n t s

This type of data is  read in free format . The first record

con ta ins  the number of rows and the number of col innn s in the
gr id .  Each succeeding record (a s  many as requ i red ) con ta ins  tip
to seven grid point va lues

——--—--—-- --——-. ..___d. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Input Type s 4 id S

These are formats interna l to the program produced using the
appropriate read and wri te options . Input opt ion TYPE =5 must
have parameter S of card S equa l to 0 (plot symbols) and
parameter 8 of card 5 equa l to 0 (plot data ) or the program will

fail .

(JJTLINE INPW’ DATA CARDS

Outline points are specified as X , Y coordinate pairs . They are read
in free format , one pair per record . To l i f t  the pen (specif y a “hole ”)

the user inputs 998 . ,  998 . . The end of data indicator is 999., 999 .

30
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V. SAMPLE RUN

Below is a sample of a simple , straig htforward CONTCUR run . One map

was produced from one set of X ,Y , coordinates. The input was as follows :

CAIM T ,cMo000 ,Tl80 ,P3 ,Mrl. l843/MARQIJARDT
GIARGE , CAEM , nnnnnnnnnn .
ATTACH, COt’fl’ , CAMVCONTOLJRTSK , ID=CAMV .
VSN (TAPE11=CB0536)
P.EQUEST ,TAPF.Il,HI ,RING.
CONr.

~89
1 TEST CONT(1JR MAP
2,100. ,5. ,lOO . ,5. ,5. ,21 ,.4,2l ,.4
3,1 ,5,0,0,0,0,0,1 ,1 ,1 ,1 ,0,0,0,1
(F3 .0 , 2F 4 .0 ,A2)
4 , 3 , 0 , 7 ,0 , 10.
5 ,8 . , l , l , l , 2 , .02 , l , .07 ,0 ,0. ,0 , l ,l , l , l ,. 1 , 0 , 5 , lO *0
6,5*0
148 125 140
122 131 145
143 145 152 —
158 149 146
115 155 155
133 157 173
155 16 5 156
185 168 145
165 1 ( )  15
135 1 2  154
112 181 145
17 5 182 F))
153 183 143
149 186 14(1
182 193 145

(F’)
LNThVW

67Sq

This job consis ts  of 15 data points having the following mini ma and

maxima .

Minimum Maximum

5 112 185

1 125 193

140 173

- -- 5 
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Both the S origin and Y origin have been chosen as equal to 100 . The max-
nun required for both X and Y is 200. A grid size of 5 data uni ts

corresponding to .4 inche s has been selected . The range of both X and 1

is 100 data units, therefore , at 5 units per grid square , 20 squares ,

(X and Y in this case) are required. Hence, the number of columns and

number of rows in the grid matrix both equa l 21 for a total of 441 GRII)

po ints (21 x 21) .  The map size is .4 x 20 (both directions ) or 8 inches

by 8 inches. The input is from card images , hence the input unit  is S.

The order of the coordinates is X ,Y ,Z and the input format is

(F 3. o ,2F4.0 ,12) . The A2 is for the 99 value in the last record used to

signal the end of the data. Output requests are :
a list of the input data.
a list of the coefficients of the P LANII S generated .

a l ist  of the GRID matrix created .

32
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(1 ) DTNSRDC REPORTS . A FORMAL SERIES PUBLISHING I N F O R M A T I O N  OF

PERMANENT TECHNICAL VALUE , DESIGNATED BY A SERIAL REPO RT NUMBER

(2 ) DEPARTMENTAL REPORTS , A SEMIFORMAL SERIES . RECORDING INFO RMA

T ION OF A PRELIMINARY OR T EM PORARY NATURE , OR OF LI MITED INTEREST OR

I SIGNIFICANCE , CARR YING A DEPARTMENTAL AL PHANUMERIC IDEN TIFICATION

(3) TECHNICAL MEMORANDA , AN INFORMAL SERIES , USUALL Y INTERNAL
WORKING PAPERS OR DIRECT REPORTS TO SPONSO RS , NUMBERED AS TM SERIES
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