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modified by the user. Publicat ion quality hardcopy output of selected v iews
is e’.tmS t lV and quickly obtained from the CALC0?’U~ or SC 4060 plo tters.

IMAt~E is designed to run quickly and efficient ly. Speed is attained by
minimizing the number ol requests required to perform a function . Efficiency
results f rein programming each transaction as a separate module , called a task .
The’se tasks are loaded into core memory only as needed . Virtual memory
techniqu e’s a l s o  save core stora ge .

The program is ava ilable for general use on the Tektronix 4014 and the
s ISC LGS 274 terminals linked to the DTNSRDC CDC 6700 and 6400 computers.
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ABSTRACT

IMAGE is a high—performance interactive Computer
graphics program for disp laying 2—1) graphs and pe rspect lvi’
projec tions of 3—I) data. The development of IMAGE was
prompted by the need b r  a tool for solving numerical
fluid dyn amics problems , but it was designed to  be general
enough f o r  use in graphically represent lug input and
output da ta in an~’ problem area. The IMA GE input dat a t s ’
be examined may be produced by any FORTRAN program w i t h
s imple WR ITE s t a t emen t s .  The da t . i  can then be d i sp lave ’d ,
studied , manipulated , and m o d i f i e d  by the u s e r .  P u h l i c . t —
t ion  q u a l i t y  hardcopy output of selected views Is eas i ly
and quickly obtained from the CALCOMP or SC 4ObO p l o t t e r s .

IMAGE is designed to run quickly and t ’t I icicntlv -
Speed is attained by m i n i m i z i n g  th e ’ number  of r equest s
required to perform a function . Effi cien cy results trotim
programming each transact ion as a se pa rat e’ module • ca [it ’d
a task, These tasks are loaded into co re’ memory only as
needed . Virtual memory techniques also save core st or a 1~e.

The program is available’ for general use on the’
Te ktronIx 4014 and the CDC IGS 274 terminals linked to the
DTNSRDC CDC 6700 and 6400 computers .

IN TROI )UCT I ON

IMAGE is an interactive computer graphics program tha t d ispla~’s 2—U

graphs of user  supp lied da ta  a r ray s  and p r oj  e’c t ions of tiser s u p p l i e d  I— U

d a t a .  The IMAGE 2 —I ) graphing c a p a b i l i ty  a l lows a user t o  v ery  q u i c k l y

see the r e l a t i o nsh i p s  among data  that can be presented as cross p lots of

FORT RAN a r raYs ,  The user inserts WRITE statements in h i s  program t o

produce a f lie for comparison plots , to d ispiav I rom one’ to nine ~r ap lss

on a I rame at a time , to sca le the horizontal and vert Ical axe ’s , and to

p lot any array from any f ile on any graph w i th  marking symbols as des i red .

(See Figure 1, Typical 2—I) Array Cross P lots.)

IMAGE provides perspec t lye project b u s  of 3—fl geomet r Ic dat a tie t m e d

as a co l lect ion of po ints. These points as d isplaved by IMA GE usa be

s ingle isolated points in space , po ints along lines (such as t ra je ’c t o r t e ’S ,

stream lines , equ i—potent ial 1 the’s, isobars , e’ tc. ) , and/or point 5 t hat

define a lattice (mesh) of connected 1 the segments to ele’ t inc a surt .st~ L’ o1~

structure. User contro ls are provided to change the viewing parante’t cr5
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and displ.iv opt b u s  .cs r e ’ q e u t r e d  t O t - det a t  led e ’xasn iii,st Ion of th e ’ ,l.i t a.

t S ~’e F i g u r e ’ 2 , l v i ’ i c . i l 1—1) Gt ’Oiuc’t r v  I L i t a  V i e w s . )

Public at iou qua l i t  v thu tc ic  opv 01 any Sc’ I e’ c t i’d v i  e’W S p rodu ced hv 1 M~\s I-

IU.IV i’ e ’ e. i  s t lv oh 1 . u (  ned by post process I ng t he I MAGE 
~
‘ lot t I ng t il out any o f

the ’ . iv ,~ 1 1 .ih It ’ p lot t e’r ~ . Cut rent Iv at Dl’NSRUC t hese ’ p lot l e t  inc I t i de - lit ’
e A I . ~’OMI’ C) 11 and ‘ t I • the’ SC 402 0 , and the’ SI’ •a)~~~) . F I gult ’s I and 2 a r c ’
c x.uus~ I c ’ ’; of I MACI- gene’ t a t  e’d i iasdc opv product -d on t he’ CA1 ,Ct )~’tI ’ ‘) Is ’ - lii s s

C l t ) . i t ~ I I t t V  Is in .td~i t t  tout t o  t ht’ I’e’kt r ont \  401-i terun~ uial lust ali t  h i t

c .upab L I  it  v .

I MACE Is .uva i lab le ’ on the l) l’NSRUC t ’UC 1 lOt) compti t e ’ I ~~V t e l l s  I rout

c ’ t t iie ’ l t ile ’ t U e .‘ • ‘ .e o r i’ ’k t  r o s s i x  3014 gs.sp hsi c s tt’ r us itial . A t  t e l  t lte ’ ~c ’le ’~ tcd

eusn i ui,i I isa bt ’ e’u .uc ~‘ c ’s 5C ’ ci , 01St ’ con t ro 1 c .i id st  .i t e’tlle ’ ii t begins e’ xe ’c ci t ion 01

I ~t’t t  1- i, S i t ’ :~p~’end ix B) -
IM- \ C l -  is .u t u asss .lct iou based , In te ract  t V e ’ “ \ S t e ’tu . lilt’ ‘Ut ’ t ’ , O t )

, , ‘ttt ~’ll  I c ’ I S V st  Ott) IS.IS .1 ~~ t o  I ’  — s e c  C ’IICI I’ .i~ i c ~
‘ \ C ’ Ic i isle ’ I ot P l o ~ c ’~ ;S sic, .‘ .R’ h

5 e’ c~t t c ’$t I os s e t -v  Ice I rom a t e’ run I 11.1 I , and t h is cv  c it ’ t i sue’ I 1 a t  gc Iv

ius1ii ’pendt ’nt ot [ lie’ amount o t Se’t’ V ice ’ re ’ q tu t ’ s t  Oct . II) t S  chs.ir. i~’ t c t  is t Lc ’ ~~

~‘xp lo it ‘d in I >L\Cl- i’v tnt n m u  I ng t lie’ nutnbe’ t o f  Se ’ 5 V ice ’ t e ’ e I t ie ’5 I S uie’e ’de ’iI I 0

~~~~~ 
1 orsss t ’ac is I nuc t ion . Fact s I t .uns.IcI Lou is i I M.\Ci- i n v o l v e s  C C )l Ie ’ct  m i s c , t I c

i’.u ame t ers 01 a sc ’ s - v i ce ’ request frosts tile’ tiSe ’ .1 t t lit ’ C e u t s s  I uhi 1 .isi~t I 11011

I si v e ’L i ng I lie’ e ’l~C ii 700 t o pI’oce’ss the’ rc’que’s t - [‘isis r.u t iie ’s~~~ I s r  Ic .i rp t oad s

g iv.’ I MA CE .u ~ to  It) I m i t ’s speec h .u~tvasi I age Ove ’ 1 5 1 11111.11 I t s I e’ I.id I I ~ ‘ t ’

~
‘ I . ’ c~ 5 .1155S OSS t hi’ CUC h 700 . For t’xamp it ’ • .i s t  antt,ird gs.tp ls I C S ~ rogl ,sus mi gist

h o g  l i i  c. it hi an i t s  it I , i  1 menu

REAl) P I c ii’ PUNK

l’hsc ’ stst ’I c’isOO Se’S I lie ’ lUOde’ he’ wIshes t o  e’ s i t e ’r . It  lit’ e’i 5oo~~ e’~~ ‘‘RKAU ’’ , I hi. ’

r [ O~~ 5 .1111 mI ght re’ sponet

‘‘‘I’)’PF: IN F’ l iE NAME”

A ft c i  St i t ~ C e ’ 5 5 1  cu ll v read tug the’ I l i e ’ , t h e ’ program Iss i ghs I .ug.u in t e ’spond

‘F’ii.E SVCCKSSFIII.1X Ri-Ai ~’’

‘I’ti Is p Ii’c c ’55 requ I r e s  I I V t ’ se’ rv ice’ re’eItst’s t s to pt’s I ot’ns one’ I ussc I s ’su , t is.it

o f  t t ’ ,kl tug .u da t . u I t i e ’ .

in IMAGE , ( lie’ use’t’ S ISIIP lv t% ’ pe’s Iti :

2 , I ~s- ,u I I I 1.’ h assle’”
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Figure 2 — Typical 3—D Geometry Data Views. Surface panelling
of portions of a helicopter fuselage (top) and of a ship

hull (bottom).
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The program reads the file and responds only it an error o c c u r s . Thus

— the same READ function is performed wi th  one s e r v i c e  r e q u e s t .

Use of a transaction basis for IMAGE minimizes the co s t s  of opt’ rat ion

ot  the program and greatly f a c i l i t a t e s  future additions and changes in

capab il i t ies.  The program modules , ca lled tasks , needed to  process a

transaction are IOC’kd into core memory one—at—a—time as needed. The’ co re ’
memory of the CDC 6700 is not wasted on p r o g r a m  code that is not actual ly

being used , and the computer charges to the user reflect this . Each task

is designed and coded to process a specified transaction , and is , to the

maximum extent possible , independent of the other tasks in the program.

It is very easy to define new transactions and to program th e required

addi tiona l tasks . Adding a new feature or capability rarely involves any

change to existing code in the IMAGE proc ’ras. .

Virtual memory techni ques .ice used in IMAGE to permit use of very

large amounts of data.

PROGRAN ORGANIZATION

The IMAGE graphics system is organized as a col lect ion of program

modu les ( tas ks) that interface wi th a main control program and wi th data

storage areas (see Figure 3).

IMAGE can be divided into four basic groups of tasks: 3—I) Ceometric

Uat .u Points , 2—I) Cross Plotting, CALCOMP 3— fl, and Ut ilit y Subsyste ms .

Each task corresponds to a command word on the menu (see Appendix A;

command words are li sted alphabetically, not according to sub—system) .

Each task provides an independent interactive graphics capabilit y and is

d iscussed as an independent entity in this report. Each task or command

is availab le for execut ion at all times and any logical combination of

2—fl , 3—I), or utility operations may he performed .

5
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TYI’E—IN I’ROCESSING

iN1’U I’ PROCEDURE

The primary input device for IMAGE is t h e  typewr i ter  keyboard of t h e

Tektronix 4014 or the IGS 274 terminal. The basic technique employed is

to type something to have something done . Commands as defined w Ithsiis

IMAGE and c~,ntro I cards may be executed by typing in.

On the Tektronix terminal , characters typed on the key board appear

on the left s ide of the screen . A cursor (small hi Inking square) I n d i c a t e ’ s

t he pos itio ri of the next symbo l . The contents of a type—in line are’

processed when the  RETURN key is pressed . The line usia y be nul lit led and

res ta r ted by pressing the CTR1, and X keys s imul t aneous ly ,  the RETURN , and

then  r e t y p ing the line . An individual c h a r a c t e r  may be rep laced by

pressing CTRL and Ii s imul taneous l y ,  then t y p ing the siew chzs ract e ’ r  (over

the old) . Text l ines print success ive l y on the screen until t h e  se ’ reen is

erased in connect ion with some command (e . g. , SETV , Dl SI’ LAY • I’LOTPD) or

by pressing the RESET PAGE key on the terminal.

On the CI)C 274 terminal a dashed type—in 1. [tie appears In t h e  I e)w er

left corner of the display sc re’t’n - A 1 m e  may be erased and rest artcd by

press ing th e RUBOUT key, an Ind ividu al c-hiaracter by press lug t h e ’  ‘ key -

immediately above th e type—its l ine’ is a scrol l  disp lay oh pi’t’v iow-;

te x t  I Irses . New 1 tries en Le ’ r the’ bottom of the scrol l  as (i i ci one’s art’

d I sea rdt ’d f rom the top .  The number  of I m e ’ s  of t e x t  v i i i  ~h s appe’a I’ is

‘ois t ro l led by th e’ LINES command . For e’xamp 1 e , LiNES , 10 Sets the sc cc ) II

ci isp lay to ten l i n e s . L IN ES or h. i NES . (wI th  or vi Ihiout comma’) SC ’ Is t h e

scro ll display to  the default value of l ive I u ses

‘[‘he I. I NES command has no e’ I t e c  t on the ‘l’ekt rot s lx te run t isa 1 t e x t

d Isp lay .

COMMAND I’ROCESS INC

Requests for servi ce F rom I MACE are mache ’ by t Yl> I rig a command , whi 1’,’ ii

is a command word followed by any parameters requ I red or nt’c’ cit ’e I I or I hat

command . By typ ing “‘>“ and t hen pressing List’ RETURN key , I lie uIse ’ r obt a i is

a l I s t  of  I he’ comm;inds In a iphabe Li cal orde r (se’ e’  Append i x A) on t i le ’

se ’ r&’t’n . Typ ing a pa rt I cei la r command wo i’d I oil owed by ‘‘ ? ‘‘ and RK’I’l TEN w ii I

7
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provide a detailed exp lanation of the command , any paramet es s required ,

and del aul t value’s -

Ais v comniand is dV.I I lab le at any time . However the’ user nsus

recogni ~~e’ wh Ic ~i commands app ly to the 2—I ) Ar ray Cross P lot t I ng and vii tc ’hi

~i pp lv t o  Viewing i—I) G r a p hs Ic Data Points (see ‘1’ah Ic 1) . For ex,usip Ic ’ , I lie

SCAI.EPD command w i lt not sea Ic I~-I) data; tiie ~ ZOOM e’ommand w i l l  (sot e’n 1 aige

a 2—I) Cross l’loi

‘u se’ parameters tei r a command may be intege r numbers , t e ’ .i 1 iitimbc ’rs , or

,i 1 phanumer ic text as t’equl reel fo r  th ie part icular command . h i d  iv tclua I

l~ai,issit ’t ers are’ separated by one or suoi’e’ blanks  or a t OIsUIuI , semi—colon ,

let t parent lies Is , or r I gist parent h i ts .  Al phianume r Ic text p,i raisit ’t e rs may

[t ie ’ [ tide’ t lit’ se tie limit e rs It the’ pa r.imt~ t e r is the last one e xpe’e’ I ed -

I’ar,sme te i s Ii rj c ke ’ Led liv ~‘ symbols .i t t ~ passed t c ’ I lie progr.nn e’Xac I h V , lS

I \ ‘Pe ’~1 -

I u t  e’ge’ r numb e s ui.iv he input vi th a eie’t’ I ma I po list (1 .t ’ . , 1.0) ,is long

,i s 1 it t ’ t r ac I I on.i 1 part I s ~~t ’ to. Re,i 1 numbers tssav be I tsput in , c isv va  h t ~t

I orma t , w it It ot  wit bout dee - Ima 1 Pc) li st , w i t h  01 W i t iit ’t i t I.’’ I o5 powe’ I o f

Le ’n exponen t  -

Eve r v c onussand pa t ame le t  hi,is a eie I an It v a I t ie • w hi t e’Il is I lie’ ~‘a 1 l ie ’ cised

by IMAGE II iso p~sramet et is t vpc’d In. The ctt ’ t  .iuil I va l  tie is set at ( lie ’

Va 1 tie’ norma l iv • ‘xpet ’ te c h  I or t lie hi _ Ilante’ l i i  c ii to  I 1 .iggeti to  hid IC ’ . It  e 1 o t lie ’

e’ omni,iud ~~ oc ’ t ’ s ~; I ng t ,isk t isa t tic ’ c-hats gt’ I i ,~ is sc’mt’ p ii ’ v tot i s 1~’ St ’ t  va I si t ’ I

wan ted I c ’  r I lie’ pa rame’t er . iv i’ tug a ciouti 1 e c t ’niuii.l ‘‘ , , ‘‘ ot t s tint ’ ,it lug t 1st’

v~~e’— in I tnt’ a I t ilt’ l,ist (he’s i i c d  I liput ~‘a I tie w i l l  hid I e’a t t’ t es t ’ ol a

tie’ t , i t i  It V. 11 tie .

i~o~~i~iiid t vpt ’— iii et - r o t  re tu tu an ~‘r rot me’ss,Igt’ It’ (lie ssc ’ i t ’ t ’f l .  Sosste ’

vp i~ ’ ,i I t ’ i ror mk’os,ICt ’o ,liltI (lie i t  c , i t iO t ’5 I ol low —

‘‘N Ol’ lEGAl, COMMAND’’ I’hie ’ I t i - s t  worth c ’ t list ’ I vpt ’— In h i  lit ’ is not

in t he’ Ii ot ci I I MACI conimauth wo rels

‘‘COMMAND NO’l’ UN 1 QUE” Not e’ntiugh let Let- s 0 I the t’osssmand wo l’th

have’ hu’t’u t vpt ’ch to uni que’ lv [dent It v I he t’tmimantl wanted - ii is not

nec ’ e ss,i rv I~ ’ type’ t he’ whit i 11’ c onmsaneh we i rd esic Is I m u ’  ; only e’nosighs 1 e t t  c’s’ s

are requ I reel to ide’nt i t  v t lie command In t he’ l i st

8
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TABLE I — LIST OF COMMANI) WORDS
ACCORDIN G ‘l’ O FUNC’I’lO N

- - 

Uti l i ty Comman ds

ABORT

CPTIME

CREATE F’

DAT E

D1SPDF

DMDMP

DONE
Eli IT

Fl LES

LI N ES
PRUI)LIMP

Q8SUB
R’)CDS

RPV

1’IME

USEF

1~ I
2—D Commands 3— D Coissmands Cal l’omp i-ti

GRLDPD CIDOPT ‘1’IIREI)

I’LOTPD CNGPT

RDPD CVC

SCA LE P D DISPL AY

ETOS

F’ I NI)

RDXYZ
SAVXYZ

SCALE
SETV

V GD I SI’

ZOOM

9
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i’a i asti ~’ t t ’ t v as t  isil I v

‘‘ I N  I’Ec ;i- E ILAS F’RAC I’ 1ON:~i, I’AR h’’’ I~ It lieu ~in it it t ’g et  pat  ,Itn t ’ t  t ’ t  ot

.1 ‘0 I t ’ii t II Ic not ,i t I t ’ll ex p c iiue ’ust isas hicess t v 1~ ’d w I  t I c  .i d e e ’ ( t ii.i I lit’ liii .itccl

I t c , I It iti .

t 1c , ‘ . i s t  I ~‘csa l i v  a t , io k vi II ret hcul ’stt t hat t Ice c io , ’i ssct pp Iv .c t l t s e ’ c i t

a 1 pl saticitsit ’ i I,’ I ex t  I tiptit - ‘l’Iut ’ Input w I t  I cs ot lit ’ lust t’ i p i  t’ tOi ,I S .1 c’oisiuiantl
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‘‘~~~~
‘‘‘ ‘

- t ‘ t  t o  i,’.ic l I t  ~ittu I NI’t~’I’

Rhic ’liS c ’ap.ib I I i t  v c ’ t it l l~i lit’ cis , t ’ I c c l  I t  , I cii t ’ xaisui’ It ’ • ,t us.t ’t waist tOh

,. ,‘l’t ,i iii h i , t t t l c ’cil’v c ’ I Nt ’it it ’ p lot pt Ociti c ’t’ei ,i t l Ist ’ St  l e e ’ti Ius a ri cv I t ic ts .
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I I I • - . h ~l,\t : I- ’ w c i ct  Id t hit ’n gt’l it ’ i i t t ’ I it t ’ p I ~it ~ It Ii ocit t c i t  t in’ i t i s t i ’ t I nvc i 1 Vt ’ -

men I -

- c \ t ~ ~ EX h-s ’hl 1’ I tiN

l Is t ’ I v pt ’ in pi o,t ’~t s ;c ’I ,iI I MACE iutav I’.’ us;t’,( t c i t ’ x t c ’c i t  t ’ atsv v .c I c~I
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& , the user ID under which the f i l e  is cataloged , the

name of the procedure , and the parameters e f  the procedure , and

presses RETURN . For examp le ,

&CAMV ,PLT936 ,CAMV , ,,CA0833

executes a procedure to produce a magnetic tape (CA0833) for the CALCOMP

936 plotter. Exactly the same’ results are obtained by ty p i ng

#BEGIN,MYPRO , ,CAMV ,PLT936 ,CAMV , , ,CA0833.
The messages produced by & procedure execut ion are reported on the

screen in the same way as are those from a single control card t’xe’e’ut Ion

wi th # .

UTILITY COMMANDS

Some of the commands enable the user to perform “ sit Ill tv ” opera t  Ions ,

such as obtaining job status, file manipulation , user t’ontrolied ~e’b

termination , and user requested dumps . Some of the comnuands were ’ inlt ’ t ieie ’d

for program maintenance ( e . g . ,  RPV , Q8SUB , I)MDMP , PRUI)M1’ ) and shou ld he

use d only by t hose who fully understand wh at these commands acc o mplish .

JOB STATUS COMMANDS

CPT IME
1)ATE

DISPI)F

TIME

The three values of date , time and central p roe ’ess tug t ime ,i rt ’ a 11

di splayed by any of the three commands DATE , TIME , or CPTIME depending

upon the user ’ s interest. Each of the commands will procude a tempora t’v

display of the current date , current t ime of day and accumulated Cl’ time’ .

The CP time is in accounting seconds and Is onl y approx imat e.

The command DISPDF, when used on the CDC 274 terminal , will disp lay

the day f lie (as many lines as have been allowed by LINES). DISPI)F is

l isted in the command words , but is not operable on the Tckts’otiix,

U 
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FiLE MANIPULAT ION COMMANDS

GREAT E F
F I L E S

c~5SUB

US EF

CRI;A i- i:i’

C RI El” e ’ ,t t al ogs a local 1 11 t ’ as a permanent f i le  - ‘rise paraluse I. es rs

.t  re :

,i) i,FN — leie’a 1 file’ name to be cataloged

ii ) I’ t”N — pe’ rmane’ti t t tie name wls I cii usus t beg its wit hi t he fotu r—

letter user [0

c ) AC — ~tccoctnt number (del au Its to lob ,tccotttit tiunuhe r)

~~ NC — number ot cycles to retain (default is foctr e v e ’ le ’s )

I t there’ is no previously cataloged t ile with the permanent I ile name , a

new li e ’ is cataloged . Each LFN ca taloged under an alread y est ~sb [ islied

PEN w i ll be cataloged with the same name and passwords , but w i t h the next

number in se’qciets ’e’ (ca lied tu e cycle number) to dist inguisls it I rons ot lses

e’x i st t u g eye les of the’ seine PFN . The ID is the f i r s t  four let te’rs ~~t the

l’FN - I,ower cv c 1 t’S are’ purged to maintain NC number of c c ’ l e ’s (betweeis ~

and 4) of thse PEN . LEN must be a *l’F reque’ste ’d f ile (se ’e ’ USEF) -

F 1L E S

F1I.ES wi l l  disp lay a l ist of all tiles attached to th e lob. I” ile’

name s marked wit  ii * denote permanent I I les . There’ a re’ no parassse It ’ s’ s .

Q8SUB is a command to subst i tute a new f i le name for a FOR’1’RAN

program f ile ’ . The parameters are:

a) FORTRAN program file nanue

h) new t ile tizusse

lI~ I’~F

ITSEI” is a command to c t’edte a user spec It i ed permanen t I I 1 e’ - The’

p~urame ’teis art ’: -

a ) LEN — local f t  it ’ n ame

ii) PEN — permanent f i le  name

~IriL~ - ~~~~~~~~~~~~~~~~~~~~~~~ — .- - -
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c) ID — user ID under which to catalog (may be omitted if  the

first four characters of PFN are tue user ID)

USEF will unload the LFN and then attach the permanent file named by

the PFN . If the LFN is preceded by minus (— ) , the permanent file will be
direc tly attached as the local file name . Otherwise , the permanent file
will be copied to a virgin *PF local file , If PFN is 0 (zero), only a

virgin *PF local file will be crea ted . For example ,

USEF ,LFN ,O

must be executed before CREATEF can be called to catalog a LFN the first

t ime .

PROGRAM RECOVERY
RPV

RPV se ts up the recovery from a program error and allows the user to

continue normally .

PROGRAM TERMINATION
ABORT
DONE
EXIT
The user must remember to ca talog any files lie has created and

wishes to save before terminating ,

ABORT
ABORT ends the job immediately with no exit processing , such as

clearing the display buffer. The user could also abort the job by

pressing the % key and A simultaneously . ABORT should be called only when

a program error prevents normal termination .

DONE, EXIT

DONE and EXIT are synonyms for normal job termination . Either

command may be typed when the user is ready to end a session .

OBTAINING DUMPS
DMDMP
PRUDMP

DMDMP
DMDMP is the command to print octal and display code dump of a data

13
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manager t i le .

“D~U)MP,N” dumps all of dat a manage r logic al file N.

PRUDMP
PRUDMP is the command to print octal and display code dump b y physical

record uni t (PRU) . There are three possible parameters :

a) LFN (default is TAPE4)

b) st ar t ing PRU
c) number of PRU ’s to dump

“PRUDMP” dumps all of file named TAPE4.

“PRUDMP,LFN” dump s all of file LFN .

“PRUDMP,LFN,N ” d umps the content of the file LFN starting at PRU N.

“ PRU DMP ,LFN ,N ,M” dumps M PRU ’ s of file LFN starting at PRU N.

2-0 ARRAY CROSS PLOTT ING

The’ 2—1) Array Cross Plotting capability is pro vided for convenien t ,

quic k examitiation of data produced by programs wr itten in FORTRAN , In

genera l, t h e  FORTRAN program is run , produc ing a file of  X and Y arrays;

t he IMAGE program Is then used to cross p lot selected arrays under control

of the user.

IMAGE provides from one to nine individual grids (graphs) in one view ,

and plots any number o f curves of up to 1000 XY points eac h on any gr id

or grids , t reim any files . Automatic scaling is provided to include the

range o f data on a particular file , and operator control is provided to

select portions of the data to be viewed .

DATA FILE INPUT

IMAGE reads a FORTRAN data f ile in two logical sections ,

Sect Ion 1. Contains a single X—a rr ay and any number of Y—ar r avs  01

the same’ length.

Sec tion 2 . Contains any number of X ,Y array p a i rs , where dif feren t

pairs of arrays may have differen t lengths .

Th e forma t of the file will be described in terms of  the FORTRAN
statements use d to w r i t e  t ue f i le  in the use r ’ s progr am. The I lie flutist

conta in the data in exac t l y  t u e  order and formats described , and mus t not

14 
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have any other data written on it.

The file is standard FORTRAN (CDC 6700 NOS/BE FTN Compiler) binary

f ile, it must be assigned by logical unit number in the PROGRAM card of

t he user ’ s program. in this description, logical unit 10 is used , but ,uuy

ot her logical unit wo u ld work . For example :

PROGRAM ABC(INPUT ,OUTPUT ,TAPE5=INPUT ,TAPE 1O)

assigns logical unit 5 for input da ta cards and logical unit 10 b r

wr it ing 2—D arrays for IMAGE.

The arrays ar e written on the file with FORTRAN unformatte ’d WRITE
sta tements. There is virtually unlimited flexibility in the manner in

which the arrays may be dimensioned and indexed in the WRITE statements.

For this examp le the arrays are assumed to be singly dimensioned , s e pa ra t e

arrays.

DIMENSION X(25O) , 1(250)  ,T ITLE(4)

The X—array contains tj ’ - ’  point data values to he disp layed in the hori-

zontal direction , the Y—array contains the point data values to be

disp layed in the vertical direction , The TiTLE—array contains up to 40

c haracters of title for each X ,Y array pa i r on Secti on 2 o f the’ lilt ’,

IMAGE will handle arrays of up to 1000 point values . Section 1 of t u e

data file is produced by WRITE statements as follows:

W RITE ( lO)NY ,NPTS ,(X(l),i=l ,NPTS)
and N)’ executions of

WRITE (lO )Z , (1(1), I=N P TS)

~y is an integer variable set to the number of 1—arrays th at may he

plotted against the initial X—array . NPTS is the length (number of points )

of the arrays . Z is a real number th~it  u n i quely identif ics th e pat-I icular

1—array. There is no limit to the value of N\’. NPTS must be less than

1001.

If no Section 1 data are to be given , the FORTRAN program must still

include

W RITE( lO)NY,NPTS ,(X(I) ,l=1 ,NPTS)

with NY=O and NPTS=1 or more , and a corresponding number 0! X v a l i t e s .

Section 2 data are produced by the following statements:

WRI’ru: (10)NS

15
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and NS executions of

WRITE(lO)(TITLE(I),I”l ,4)

WRITE( l 0)NPTS , ( X ( i )  ,Y( I) ,I~ l,NPTS).

NS is an integer variable se t to the number of X ,Y sets that may be

p lotted . NPTS is the length of the arrays , and may be dif ferent for

d ifferent array sets. TITLE is a 40—character identification of the

particular set of X ,Y array pairs. The FORTRAN program may include

ENCODE statements to set the content of the TITLE array . There is no

limit to the value of NS. NPTS must be less than 1001.

If no Section 2 data are to be given , no Sect ion 2 WRiTE statements

need be executed .

The data f ile is most easily transferred from the user ’s FORTRAN

program job to the IMAGE graphics terminal session by use of the CDC 6700

NOS /BE permanent file system. Ln the user ’s control cards , a “REQUEST ,

TAPE1O ,*PF.” con trol card is placed before the FORTRAN program execution

card , and a “CATALOG ,TAPEIO ,ID XXXX.” control card placed af ter it ( XXXX

denote the user ’s accounting initials). Then , at the IMAGE graph ics

terminal the user types:

“ATTACH ,TAPEIO , ID=XXXX ”

to  retrieve the data file with local file name (LFN) of “rAPElO” .

The 2—I) Array Cross Plotting data f ile is read by IMAGE when the

RDPD (read plot data) command is given. The user types:
“RDPD ,TAPE1O”

to have’ IMAGE read the data on the local file named “TAPElO” . if there

are mult iple data files, RDPD is used to read each one in turn . The files

are given iden tification numbers in the order in which they are read by

RDPD , i.e., the first execution of RDPD g ives file 1, the second 1ile 2 ,

e t c .  There is no limi t to the number of files that may be read at oae’
session .

GR ID OP T IONS

IMAGE can display f rom one to nine grids (individual graphs) on the

disp lay screen. On the Tektronix each grid appears to be about 10.5”

wide with X— axis labels at 5/8 ” intervals , and heig ht as follows :

16 
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Number ot Intl iv [dua l Grid
Grids Ue’_i&!u~ (at~proxImate)

1 t) 1 /4”

2 i 1/8’ ’

3 2”

I ~3/S’’

1 1/8”

ti

.7 ‘, /
_
S u ,

S

‘1

V — a~. I s  1_ th e ’ is at e’ g iveti at “ ,~ 8’’ it it e’ u v_ i l ott t h e ’ hot torn ~ t d on Iv

Ibie tiunuhe’ r o t ~t ~ls and I he s~’ ac i tig o 1 1 ~lt ’ gt id Ii tie’ s s s  ~~ i t  i c d

h v c ornnklnd GR I h)h’I) . t h e ’ tie ! act it p.ii ,Ufl e’ It ’ t ~-; a t e ~ a s i ug Ic  ~ t it1 w it it g t i d

I i n c ’s c v t ’ t V  ~ 8 ’ . l ot  e’x~ tnp 1e’ , it the 115c r w , i t l t s  t w o  t t i s  with twic e ’ ,us

maui\  t r let ii tie’s , he t \ ‘ pe’s

‘‘GRII)I’l) , ‘ ,U . •

Cr Id I Inc’s w i ll he i rawn h a  11w _ tv b e t w e e n  the ~(e~t an it gi ii I inc s . It no

g r id 1 h ue’s arc ’ t i e ’s i red , i t t  v Ile ’g,i t i y e ’ ~~r Id s p_ ic  ing m a y  be ’ g i  ~‘ i’t i . l’vp i mmg

t he CR1 DPI) command e’ Fast ’s •inv p tev b u s  d isi’ I av

SC Al I NC

I ~L\Gi~ se ts  t he’ range’ o t t ile’ X— anti \‘—axe s ~ieeo ri ing o t he p~m r.itnc ’ I c i

o I the SCAI,EPI) command . l’h~’ ~t x i s va I tie’s ate shown on I he hot I onu c, id ~~t

the d i  sp 1 ,uv . Only t hat portion ot cactu cci rye that is w i t  Lu in t hue ’ gi - Id is

shown .

h ue pa rame t t’ r s o I SCALEI’t) ~‘ ommand a Fe ’ :

a’ ) t hue dat a va i tie o t t he it ’ t t uuuos I ax i s iuua rkt’ r on t hue \—  ax i

h ) the cia Ia vat  tie I tic rernent (tie ’ It a) I or e’~ich m a  rk on t i ie ~ \ — ax is

c ’b t he data value ’ ot the bottom ax i s  m a r ker  on the 1—axi s

~l) the ia t a value I tic re ’tuue ’nt (tie’ it a) 1 ot ’ ~ach u ma t k on t he’ \ — ax i

‘I’he ax is range set by the SCALEPI) command app i tt ’s to a t I t h e ’ graphs pt- o—

duced by the succ’ee’d L ug PLO1’PD comnuands . SCALEPI) cause ’s any e’x Is t ing

displa y to  he e t-ase’d and ,t new gri d to he ~( isp 1 ave~l.

17



CROSS PLOT SELECTION

Each individua l curve (cross plot of an X ,1 array pair) is produced
by the execution of a t- LOTPD command . The parameters of the PLOTPD command

spec it v:

a’) t he particular arrays to cross p lot

b’) t he grid on which to p lot

‘) t he sect ion of the f i le from which to obtain the arrays

d) the file from which to obtain the arrays

e’) the plotting symbol spac ing
t )  the particular plotting symbol to use

Each curve plotted from Section 1 of a data file is identified by a

P-va lue given with the 1—array to be plotted. The curve is spec i f ied in

t he’ PLOTPD command by input of the Z—va lue as the f i rs t  parameter.

Each cu rve p lotted from Section 2 of a data file is identified by

the order in which the array pairs were written on the file. The curve is

specit led in the PLOTPD conunand by input of the ordering count (1,2 ,3,...

e t c .)  as the f i rs t  parameter.

The grids are numbered 1,2 ,3 ,.. .etc .  from the bottom of the screen .

The second parameter o f the PLOTPD command is the grid number. If this

parameter is speci f ied higher than the number of grids displayed , the

curve wi ll appear on the highest (top) grid . If this parameter is omitted ,

the ’ curve wi l l  appear on the next highest grid .

The third parameter in the PLOTPD command is the t i le  section (1 or

2). If this parameter is omitted , t he section used in the previous

PLOTPD command will be used .

The data files are identified by the order in which the are read

by execution of the RDPD command . The f irst f ile read by RDPD is t ile 1,

t he second Is f i le 2 , etc.  The fourth parameter in the PLOTPD command is

the file number (1,2,3,.. .etc.) of the file from which to obtain the

arrays to be plotted. If this parameter is omitted , the same file used in

t he previous PLOTP D command will be used .

The f i f th  parameter of the PLOTPD command controls the appearance of

the curve displayed. If this parameter is zero (0) or omitted , stra ight

l ine segments will be drawn between data points and no symbols will be

disp layed . If the first parameter is a positive number , 4-n , strai ght l ine

18
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se ’gmen t s w i l L be drawn bc tw ee ’n dat a pt ~ I tjt.s but a s vtnt ’~’ 1 w i l l  be’ showti
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Several typical examp les of PLOTPD commands and explanations of what

wi l l  appear on the 1MAGE disp lay are g iveti here.

“PLO’rPD ,l. 394 .2 .1,3”

h i t ’ 1— a r r ay  w i t h  Z—value of 1.394 will be p lot ted aga inst the X—arr ay

on the ’ 2nd r rom the hot torn  grid. The arrays are from Sect ion 1 of the

tile ~p t c i t  it’d in the 3rd RDPD command given . Straight line segments will

co nnect  th e data  points and no symbols will be shown .

“PLOTPD ,l.48,l”
t he ’ 1—array wi th  ,i P—value of 1.48 will be plotted on the bottom grid.

Flie •it - ravs ,jre f rom the same section and tile as in the previous PLOTPI)

command . St. raight li-ne’ segments will connect the data points and no

s v~i:b~ Is w ii 1 be’ s how n

“PLO’I’PD ,S, 1 ,2 .4,— i , 4 ”

lilt ’ Sthi X ,1 ar ray  pair will be cross plotted on the bottom grid.

The ar rays  .t F c ’ from Section 2 of the file read by the 4th RDPI) command .

Fve ’ rv  point will he’ showit wi th symbol code=4 (see Table 2) with no

c onnc’c t h u g  Line st’gmetit s.

IM AGE p laces a summary l ine of the p lot ted information in the scrol l

ci i~~p i.tv and on tiue OU i’PUT (Printer) t i l e .  A typica l summary h u e  fo l lows:

“PLO’I’ CODES=8 .O SECTION 2 FILE TAI’E IO”

The’ PLOTPD command may be executed as many times as desired to

produce the des i red d isp lay

HARI)COPI

To savt ’ the p lc ture for postpr oce ssing to a hardcopy recorder , the

t t S c ’r tv pc ’s PLOT . The opt Lonal ~arameters are p lot number (I) for  all

plots ’) anti IT i i~’ ii,uuie (default , PLOTF) . The user must remernbe’r to cat a log

the appr opr iit t lot’ m 1 file name before leaving IMA GE.

1’he PLOT command is described more fully under the three—dimensional

commands

instant hardcopy is available at any t ime from the Tektronix 4t, .~ I

hard Copy Unit . Whatever appears oti the screen is copied in a matter of

secon ds simp ly by pushing th e COPY ke’v at the upper right of the keyboard .

20
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VIEWING 3-D GEOMETRY DATA

DEFINITION OF MESH OF POINTS
IMAGE was designed to accept titree—dimensional geometric Input

compatible with the XYZ Potential Flow Program.
1 

The’ XYZ Potential Flow

Program computes irrotational , incompressible potential flow about three ’—

d imensional bodies of arbitrary shape . ‘flue three—dimensional bodies are

described In terms of ordered points on the model’s surface , generating

a “mesh of po ints.” The surface of the model is divided into defined

sections (see’ Figure 4). Each section is described indepetbdcnlly . ‘This

facilitate’s modif ying a model surface’ by allowing the user to change’ the’

descri pt Ion of one section without affect ing any other sect Ions. Inde-

pendent sections also allow for interchang ing standard sect i otis I rom model

te ) model.

Each sect Ion is divided into ordered N and M re’ fertiiice lines whose

interset ’tlons form the corners of the quadrilaterals which approximate

the model’s surface. The ordered points are th e th ree—d imensiona l

coordinates of these intersect ions otT N and N line’s. (;t’utmetrl c input

cons ists of the X— , Y— , and Z— coord m ates , the N and N iuidici’s, thue

sect ion identification number , and an indicator for right— or left—handed

coordinate system.

DATA FILE INPtfl’

R hiX \ Z

Data is accepted in the format compat Ible with Input. to h ue XYZ

Potential Flow Program. The format oh thit’ data cards or card ituuages til t a

file will be described in terms of the FORTRA N format statemeuu t s used to

read t h e  data. The data must be exactl y in the’ order and formats to be

described :
a) II) Card (8A10) , e ighty  characters of identil y ing Inf o rnu mu t Ion

b) Parameter Card (8A10) , eighty characters of para mc’t t’r

informa t ion for the XYZ Potential Flow Program. ‘i’here is a part icular

format for the parameters necessary to execute ’ the XYZ Potential Flow

Dawson , C. W. an d Dean , .1.5. , “The XYZ Potent i at  FL ow Program ,” NSRDC
Report 3892 (June 1972).

L~~~~~
_
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eye—to—screen distance (ETOS), the line—of—sight vector (X ,Y ,Z ) ,

the observation point (X0,Y0,Z0
), and the degrees of rotation about thie

horizon .

The screen—to—observation --point distance determines how large  or

small the body will appear. The combination of eye—to—screen distance and

screen— to—observation—point distance determines whether the whole body

will fit on the screen. The screen—to—observation—point distance must be’

a positive value , no ma tter how small , s ince the eye—to—observat ion—point

dis tance must be greater than the eye—to—screen distance.

The eye— to—screen distance determines whether the observer sees a

perspect ive  view , a wide angle v iew , or an orthogonal view . A very large

eye—to—screen  distance will produce an orth ogonal view (i.e., no

perspect ive) . A very small eye—to—screen distance will prodetce a wide

ang le or very distorted view . The default value of 20 inches gives a

fa ir l y true perspective view .

The observation coordinates X ,Y ,Z can be thought of as t h e point on

the body on which the user wishes to focus. In the t ie tau lt  view , the

observation point is the mid point of the body.

‘rhe line—of—sight vector coordinates X ,Y ,Z determine t h e  angle at

which the body is observed. A value of 1. for one coordinate and 0. for

th e other two coordinates will produce a view down the respective’

coordinate axis. Values of l.,l., l. will i roduce a “45° angIe” v iew .

The ro tat ion angle ro tates the body the speci f ied  number et degree’s

about the horizon . For examp le , if a user gives a rotation angle ot  ‘10”

to a ship which is uprigh t on the screen (or flat in t h e  water), then t he ’

ship will be shown on Its bow or stern.

CVC
SETV
ETOS

VGDISP
cvo

The command to change view geometry has nine parameters :

CVG , STOOP , L.O.S. DX , DY , DZ , O . P . X , I , Z , ROT

(a) STOO P — screen—t o— c -ubservat ion—point cI [Stance ’. I’It is

25
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parameter is used to t m d  the eye— to— ob se rva t  ton —point d istance:

ETOOP — STOP + ETOS (NOt ’ Figure 5 )

(h) L.O .S. i)X

(c) L.O .S. DY lt nt ’— of— sig hit vector

(d) L . O . S .  DZ

The values t’t the vector components are ’ init ially set to give ati

op t imum view , always direc t ly down one coordinalt’ axis (i.e., 1., 0., 0.;

0., 1., 0.; or 0., 0., 1 .) .  The user may c h ange these val etes to look

down anot her axis or view the object t rout atiy ang le.

( e)  OP X

( f )  OP I observat ion point on the model

(g) OP ‘L

initiall y, the observat ion point is computed to he the’ center point

of the model. The user should remember to keep the coordinate values

w ithin the respect ive ranges of data values. Each line segment is

e’lipped in depth one screen —to— o bservat ion—point  distance (STOOP) beyond

the observation point .

(h) ROT — rotation of the horizon about the line—of—s i ght in

degrees c lockwise , The default  value is 0.0.

Any number of these ’ parameters may be changed by the user to produce

the desired v iew . A blank ind icates no change .

SETV
This command sets  up the default view ot a three—d imensional ohjt ’ c t.

That view , as described prev iously, is to produce the largest possible ’

picture of the whole object , a lways with a l ine—of—sight tii~~~~t l’~’ down

one ot the coordinate’ axes ,
The observation point is set as the center point of the model. The’

— l ine—of—sight is down the axis of the shortest side of the model. The

length and height of the model are’ determined b r  a right—handed system.

The maximum between length and lie ight is h ound to determine a new scale’ .

A new eye—to— s creen  distance Is computed t rout thte new scale. The t’ve’—to—

observation—point distance is then determined by a rat io whit’Lt ( i t s  the

full model into the frame of the screen.

The user may return to the original v iew at any time’ liv typing l it
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SETV . The view geometry parameters will be printed at t h e tot) ot the’

screen and the model will be disp layed.

ETOS

Th is command is to change the eye—to—screen distance’ .  The user t vpes

in
ETOS ,n

where “n” is some number of inches. The det ault value i s  .‘ () lnchtes , w hilc it

approximates the true eye—to—screen distance and will produce t iornua l

perspec tive . A large number will give a telephoto perspective’. A small

number results in a wide angle view .

The new eye—to—screen distance is used Ic’ compute a new c ’ \ ’ e—to—

observation point distance as a ratio o I t he  old obse rvat ion point l 1st ane’e

to the old eye—to—screen distance’. Each line segment is ~‘ l ipped in d e p t h

ont’ screen ’ s d istance down the \‘—axis , so that on lv a port i ott ot the

segment is visible.

VCD ISP
Titis command will disp lay tlte current view geomet r~’ at t hit’ top ~ t the

screen in the forma t :
EYE TO SCRE EN D I S T ANCE — (E’l’OS)

EYE TO OP DIST ANCE — (E’l’OOI’=E’rOS+S’rOOl’)

SCREEN ‘ro t)i’ Dls’rANcE — (S’1’OOt’ )

I,thE OF SIc;H’r — (LOS l)X , In’ , liz)

OP COORD — (OP h)X , DY • lIZ)

HOR IZ. ROTATION — (pEt;)

EYE PO INT COORD — (El’ DX , l)Y , liz)

When this command is given , several chec ks for possible ’ er r o r s  are ’
made’ before tite above information is displayed. i i the I ine—ol —s ighit

vector does not contain a non—zero value ,

LINE OF SIGHT NOT UNIQUE

w ill appear. It the eye—to—screen distance is not positive

EYE TO SCREEN DISTANCE lLh.EGAI.

will be printed . If the eye—te i—ohservat ion—point d i s t ance  is not t~re ’,lt t ’i

than the eye—to—screen distance
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OBSERVATION POINT BEHIND SCREEN

will be the error message .

DISPLAY OPTIONS
DISPLAY

C IDOP T

SCALE

ZOOM

DISPLAY

This command will display all the active mesh sections with the

current display options .

The sec t ions are p rocessed , one at a t ime , looping down the N—

d i rec t ion firs t , then the M—direction . Each line segment is clipped in

depth one screen —to—observation—point distance (STOOP ) beyond the observa-

tion point . This is considered an invisible “back wall” and only the

por tion of the segment in front of the wall is visible . The user could

actually c lip of f  back sections by picking an appropriate observation

point and scre en—to—observation—point distance. This technique could be

useful since there is no capability to remove hidden lines between sections .

That is, it one section appears in back of another in a particular view ,

no lines will be removed , ev en with the hidden line capability of CIDOPT.

There are no parameters for the DISPLAY command .

CIDOPT

This command enables the user to change display options , allowing

him to display M— and/or N—index lines only , or points only, and/or

mesh boundaries only, or to eliminate hidden lines. The type—in command

is:

CIDOPT , IDOPT ,JDOPT ,D.

IDOPT — Option Selection (1 to 4, default 1)
= 1 Draw N— and M—lines

= 2 Draw N—lines only

= 3 Draw M—lines only
= 4 Draw points only

JDOPT — Option Selection (1 to 3 , default 1)

— 1 Draw all lines or points
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a 2 Draw -mesh boundaries only

= 3 Draw “ visible ” lines or points only

P — Disp lay inhib it (.NOT.D ,, Do not disp lay)

CIDOPT provides the user with many possible display options .

JDOPT=2 will produce an outline of the bod y and also show the boundary

lines beteen sections . JDOPT=3 will eliminate hidden lines within each

mes h section . Hidden lines are not removed between sections at this t ime .

Unless “NOT D”, all active mesh sections will be displayed with the

selected display options .

SCALE

This command will change the number of inches in one model unit. The

type— in command is: SCALE ,UNITS.

UNITS — number of inches/model unit.

Default = 1.0 inch

The mes sage is re tu rned on the screen:
SCALE 1 MODEL UNIT = “UNITS” INCHES ,

1 INCH = “1.0/UNITS” MODEL UNIT

All distances and point coordina tes in the view geometry are in model
units.

ZOOM

As the command word indicates , ZOOM allows the user to magnify a

par ticular part of his model. This is done with a tracking cross . The

user types in ZOOM, and IMAGE displays the tracking cross on the screen.

The user then has three options :

(1) SP CR* without moving the tracking cross— iMAGE moves in

halfway to body;

(2) Move the tracking cross to some point on the body SP CR* —

IMAG E moves in halfway to a new observation point that is the point on

the body closest to the indicated point;

(3) Move the tracking cross to a point defining a corner of an
imaginary box around a particular area of the bod y SP CR*; move the

tracking cross to a second point on the diagonal to the f i r s t  point SP CR* _

the corners define nearly or exactly the edges of the new frame and a new

* Space , Return
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observation point is computed as the point on the body closest to the

mid po int of the two points defining the box.

ZOOM may be used several t ime s in sequence. The user may return to

the whole model by calling SETV .

POINT MANIPULATION

F 1ND

CNGPT

FIND

FIND will find the point on the body closest to the tracking cross

and save the mesh section numbers M—index and N—index for future use .

The user types in FIND. The tracking cross appears on the screen ,

and the user then moves it as close as possible to the desired point on

the body. IMAGE returns with the message :

POINT CLOSEST TO CROSS IS (N index ,M index) IN SEC’IION (mesh

section no.)

The user may then want to change his point with the next command to be
described , CNGPT.

CNCPT

This command will change the point coordinates of the point selected

by the tracking cross.

The type—in command is: CNGPT, X,Y ,Z.

X — new X—co o rdinate

Y — new Y—coordinate

Z — new Z—coordinate

The user may change as many or as few of the coordinate value s as he

wishes. A blank indicates no change. The result will be displayed:

POINT “N lndex ,M index ” IN SECTION “ mesh section no. ”
CHANGED TO COORD. “X, Y , Z”

CNGPT will change the last point selected by the tracking cross. 11 no

point has been identified with FIND , an error message will appear: “NO

POINT IDENTIFIED TO CHANGE ” . The body will be redisplayed with the
changed point (and all current display options ) .

30
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DATA OUTPUT

SAVXY Z

PLOT

SAVXY Z

Af ter a user has viewed his model, seen some errors , located the

particular points and changed them, he can then save this modified body

with SAVXYZ. The type—in command is: SAVXYZ,NEWD F.

This command will produce a new card deck containing three—dimensional

data in the format of the XYZ Potential Flow analysis input cards . Card

images will be written on the designated file (default , NEWDF) . Any

changes made during the session will be saved . The message will be

displayed:

“n” SECTIONS SAVED ON FILE “N EWDF ”.

The user must remember to CATALOG this file before leaving IMAGE .

PLOT
This command will produce a plot on a file for postprocessing to a

hardcopy device , such as the CALCOMP or SC 4060 plotter. (See Appendix B

for CCL procedure to postprocess to the CALCOMP 936). There are several

forms of the type—in command :

PLOT — plots current frame on file PLOTF

PLOT ,N — plots frame N on file PLOTF

PLOT ,O — plots all frames on file PLOTF

PLOT ,,ABC — plots current frame on file ABC

PLOT ,N ,ABC — plots frame N on file ABC

The default file name is PLOTF. The user must remember to catalog the

plot file before leaving IMAGE , in order to be able to postprocess the

file for hardcopy .

This command is also available to the two—d imensional cross plotting.

On the Tektronix terminal , instant hardcopy is available ~it any

time by pressing the COPY button on the upper right of the keyboard .

- 
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CALCOMI’ 3—i) PACKAGE

Also inc I uded in IMAt;E is the abilit y to gene’ rate’ th~ ree—dimens iona 1

perspective drawings using the’ CALCOMP 3—D system. With th is package’, th it’

user is at’ Ic to obtain a gr idded • perspec l ive view ot any surf ace’ th at

caui be represented as a single—valued unction ot two variables .

Adthit ional fea tu res  are :

I ’~ tht e’ abilit y t c ’ grid ungridded Input data

2 ’ t the ,ub j i l t  v to smoothi the grid represent ing a sun .ice

b ’~ the ahi ii lv to plot and annotate thie coordinate ,tx~’s

l’hue’re’ ,ire lb types of control cards. V. urv itig conubinat ions ~ t thest’

couit rol cards and oUt ’ or more sets of dat a must be writ ten to a file ,ts

input to TIiREI) . l’hte’ I MACE c onunand is

‘rH RED • iN PUT Fl LF: NAME (DEFAULT— INPUT)

TIIRFI) cannot he run ,ut t en RDXY Z h as been used.

Ihut ’ Use i should consult t he CALCOMP M.tuiu,i I , ‘‘‘rIIRE E—I) , A Pt’ rs p
~
’ c t i ye

Draw ing Software System ,” bet ore at tempt ing to use the THRED conutatid in

IMAGE. The manna I conta ins detailed descr ipt ions of the capab i i i t  it’s of

the p .uckagt’ , input c out ro 1 cards • and out put p lots .

CONCLUS IONS

IMAGE is a use fu I and ye rsat lie m t  erac lye’ computer graphu ic s I 001

However • t l t c’ re .t re somc’ I intl tat ions In ~Lt t a ci ISP I ,iv and sonic’ commands may

seem cumbersome . Present lv , a new Interact  lye Data Disp lay Svst e’m is

being developed , w hiichi will be much more t lexible and power ful and wh i clu

will i ncc ’rpor.u t e’ and expand the capab l i l t it ’s ava liable in I

Unt ii (hit ’ new svs tent is .tv,ui 1 able • 1 MACE w ill 
~ 
roy ide re Ii .tb 1 e .und

e’.ISV ehis p I.t~’ o t  ~— P data ,urr.uvs and 3—I) geoutetric data with considerable ’

savings o t t ime’ and money to the user -

I-
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APPENDIX A — LIST OF COMNANI) WORD S

ACT IVE COi~U’1AND WORDS -

ABOR1’ END JOB WITH NO E X I T  PRO C E S S IN G
C lI)OPT C HANGE DISPLAY OPT I ONS
CNGPT CHANGE POINT CO0RDINArEs OF POINT SELECTED lI\’ 1 RACKING ROSS
CPTIME 1)ATE , TIME , ACCUMULATED CP rIME 1)ISPLAY
CREATEF CREATE A NEW PERMANENT F I L E
CVG C HANCE VIEW GEOMETRY
DATE DATE , ‘rIME, ACCUMU LATED CI’ T iME DISPLAY
DISPDF DISPLAY DAY FILE
DISPLA Y DISPLAY ALL ACTIVE MESH SEC l’lONS
DMD MP PRINT OCTAL AND DISPLAY C01)E 1)I1MP OF A DATA MANAGER FL 1~E.
DONE NORMA L END OF JOB
ETOS SET EYE TO SCREEN DiST A NCE
E X IT NORMA L END OF J O B
FILES DISPLAY LIST OF FiLES FOR I’HIS JOB
FIND FIND POiNT ON BODY CLOSEST TO TRACKING CROSS
(:RIDPD C REATE NEW GR1I)/S FOR \‘ VS .  X CROSS I’IO’l’ S
LINES CHANGE NUMBER OF LINES IN I’EXT DISPLAY SCROLL
PLOT PRODUCE PLOT ON FILE FOR I’OS 1’-- l’ROCESS ING TO 1LARDI’Ol’Y RECORI)FR
PLOTPD CROSSPLOT Y VS.  X
PRUDMP PRINT OCTAL AN1) DISPLAY COPE l)I1MI’ OF A F [LE BY PRII
Q8SUB SUBSTiTUTE NEW NAME FOR FORTRAN PROGRAM FIlE
RDCDS READ TYPE IN COMMANDS FROM CARDS
RDPD READ Y VS .  X PLOT DATA FROM A FILE
RD XY Z REA D XYZ P O T E N T I A L  FLOW ANALYSIS l NPU I’ GEOME 1’Ri CAR PS
RPV SET REPRiEVE COND1TION COI)E
SAV X\’ Z SAV E XYZ POTENTIAL FLOW ANALYSiS CARI) S OF CURREN 1’ — 1 u P~Vl’ .-\
SCA LE CHANGE NUMBER OF INCHES IN ONE MODEI~ UN11’
SCA LEPD SPECIFY RANGE OF Y VS.  X CROSSI’l.OTS
SETV SET UP THE DEFAUII’ VIE W OF 3—I) OBJECT
THRED RF.AI) CALCOMP 3—D PAC KAGE iNPUT CARDS AN1) SHOW P lO  F
T IME DATE , TIME , ACCUMULATED Cl’ TIME DISPLA Y
USEF P SE SPEC IFI ED PERM ANENT F I L E
VGI) [SI’ DISP LAY VIEW GEOMETRY PARAME’1’ERS
:~OOM :~OOM IN CLOSER TO BODY AS 1ND I CATED lfl’ 1’ KACK1 NC CROS S

_ _  -—~~~~~ - - - _ ~~~~~~~~~~~~_ __ _ _ _  _ _ _  _ _ _



APPENDIX B - CYBER CONTROL LANGUAGE (CCL) PROCEDURES

Cyber Control Language (CCL) provides control card manipu lation .

With one control statement , a set of control statements is initiated .

Several CCL procedures from the permanent file PROCFIL, ID=CAMV are useful

in using IMAGE.

Af ter LOGIN on the Tektronix, the user types
BEGIN ,MYPRO, ,CANV ,TIMAGE .

and presses RETURN , to begin execution of the IMAGE program .

A procedure is available to initiate postprocessing of the PLOTF file

to the CALCOMP 936 directly from the terminal . The user must have a tape
available at the central site. The user types

BEGIN,MYPRO, ,CANV ,PLT936 ,“ID” ,“AC”, “Code” ,“Bin.” , “Wid . “,“Ht” .

The parameters are :

ID — four—character user ID. This ID is used to catalog the PLOTF

and to identif y the job .

AC — ten—character access number for accounting .

Code — User ’s code.
Bin — visual number identifying the tape . This should be a Diebold

Cabinet tape with an assigned number obtained from User

Services. This is the tape on which the CALCOMP output is

written .
Wid — width of the CALCOMP paper . Default = 100 inches .

Ht — heigh t of the CALCOMP paper . Default 11 inches.

The ID , AC , Code , and Bin should be input by the individual user. The
type—in may be truncated after the Bin number if the user chooses the
default paper size. The Plot File (PLOTF) is automat ically cataloged .

At the end of the job, the lowest cycle PLOTF is purged . The job will

be batched to the central site, where the user may pick up his outpu t

later.
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DIS’I’Rl BUT ION LI ST

Copies: Cop h e ’ s :

.‘ NAVSEC 1 1890 C. R.
1 SEC 61 36/E - N. Co,uustock
I SEC 6[ h( ,/ B .  Kt’ant’ 1 [9(R) M .M . St’vlk

I) DUG 1 5.’).) UnclassIfied I,!hi (C)

DTNSRDC 111SF: I ).~~~- • ~~ U n L u...~i 1 led I . i 1  ( A)

1 1500 W.E. Cuunmitts

I 155) .1.11. McC arthy, .ln

1 1564 .1 . P. Feldman

I 1568 8.1.. Bales
E.W . Foley
‘F. R - App I ebt’e

I iS?.’ M.I). Och i

I l S lb  W .I . Smith

1 1600 hI .R. CluapI in

1 i619 I’.S. Montana

I 1701) W.W. Muri’ay

1 1) 0 .  1 R.F. lo t te ’ s
1’ .N. Roth

I 1 160. 1 S. ZE l 1 iacuis

1 1800 u: .1l . (;1(’ issite’u-

1 I SO. ’ I’ . N .  Frt ’nk t e’ I.

1 1805 H.)!. GuIlt! II

) 1 8O~ • I U. Ha ru’is

I I 8)0 A .W . ~~~~~ 1 : 1

1 I 840 1!..) - Ln gt

I 184 I .1 . W . Seluot

100 184 I M .fl. Marquuardt

I 1844 S .K. 1)luir - ‘ -~~~~~~ ~~~~~ _ 
—

~~~ 
-

I I 850 ‘1’ . (5’ r in 
~~~~~~

- 
~~~~~~~~~~~ p~~~ ______

1 185/i C. .)ohnson

1 1870

I,
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DTNSRDC ISSUES THREE TYPES OF REPORTS

1. DTNSROC REPORTS, A FORMA L SER I ES. CONTAIN INFORMATION OF PERMANENT TECH.
NICAL VALUE. THEY CARRY A CONSECUTIVE NUMERICAL IDENTIFICATION REGARDLESS OF
THEIR CLASSIFICATION OR THE ORIGINATING DEPARTMENT.

2. DEPARTMENTAL REPORTS , A SEMIFORMAL SERIES . CONTAIN INFORMATION OF A PRELIM-
INARY , TEMPORARY . OR PROPRIETARY NATU RE OR OF LIMITED INTEREST OR SIGNIFICANCE.
THEY CARRY A DEPARTMENTA L ALP HANUMERICA L IDENTIFICATION.

3. TECHNICA L MEMORANDA . AN INFORMA L SERI ES. CONTAIN TECHNICA L DOCUMENTATION
OF L IMITE D USE AN D INTEREST . THE Y ARE PRIMARILY WORKING PAPERS INTENDED FOR IN.
TERNAL USE. THEY CARRY AN IDENTIFYING NUMBER WHICH INDICATES THEIR TYPE AND THE
NUMERICAL CODE OF THE ORIGINATING DEPARTMENT. ANY DISTRIBUTION OUTSIDE DTNSRDC
MUST BE APPROVED BY THE HEAD OF THE ORIGINATING DEPARTMENT ON A CASE-BY-CASE
BASIS.
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