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SUMMARY 

A new i n t e r a c t i v e  computer program provides an i n t e r f a c e  f o r  the passage o f  
con f igu ra t i on  geometry data between the Rockwell Conf igurat ion Development System 
(CDS) and aerodynamic design and analysis codes using a wireframe geometry 
format. A i r c r a f t  geometry can be r a p i d l y  developed i n  CDS, converted t o  the 
wireframe geometry format and analyzed. Wireframe geometry f i l e s  modi f ied i n  the  
ana lys is  process can be converted i n t o  CDS geometry f i l e s  and examined f o r  
physical  v i a b i l i t y .  Previously created wireframe geometry f i l e s  may a lso  be 
converted i n t o  CDS geometry f i l e s .  

INTRODUCTION 

A1 though a i r c r a f t  geometry descr ip t ion can be convenient ly developed using 
i n t e r a c t i v e  computer programs, conf igura t ion  development requi res t h a t  geometry 
data be passed between the o r i g i n a l  programs and other  codes, such as those f o r  
p r e d i c t i n g  aerodynamic charac ter is t i cs .  The Conf igurat ion Development System 
(CDS) described i n  reference 1, provides a convenient method o f  developing 
a i r c r a f t  geometry on the PRIME minicomputer ( r e f .  2 ) .  I n i t i a l l y ,  no program 
ex i s ted  t o  pass the geometry data between CDS and aerodynamic analys is  codes 
which res ide  on the NOS mainframe computers a t  NASA Langley Research Center 
( r e f .  3 ) .  The process o f  manually preparing new data f i l e s  t o  pass geometry data 
between codes i s  tedious and time-consuming ( r e f .  4 ) .  A computer program has 
been developed on the  PRIME minicomputer t o  enable such geometry data t rans fe rs  
both t o  and from the CDS code. 
ana lys is  codes i s  commonly re fe r red  t o  as the " o l d  wave-drag format;" t h i s  
produces a "wireframe" geometry model. There are two versions of the  wave-drag 
geometry formats ( r e f s .  5 and 6 )  which d i f f e r  on ly  s l i g h t l y  i n  the number o f  
desc r ip t i ve  elements allowed. The conversion code o f  t h i s  repo r t  uses the 
r e s t r i c t i o n s  contained i n  reference 6. Other codes already e x i s t  t o  convert  
f i l e s  from the o l d  wave-drag format t o  o ther  wireframe geometry formats ( r e f .  7 ) .  

The fo l low ing  sect ions present discussions o f  the geometry formats and t h e i r  
r e s t r i c t i o n s ,  descr ip t ions o f  the process of executing the geometry f i l e  
conversion, and exampl es o f  conver t i  ng geometry f i l e s .  The repo r t  a1 so describes 
how t o  t rans fe r  f i l e s  between the PRIME minicomputer and the NOS mainframe 
computer system (Appendices A and B); another sect ion contains discussions on the  
use o f  a NOS p l o t t i n g  program t o  check the r e s u l t i n g  geometry i n  the o l d  wave- 
drag format. 
geometry f i l e  and t o  pass geometry t o  the  Langley Wireframe Geometry Standard 
(LaWGS) format ( re f .  8), the Hess geometry format, and the  a r b i t r a r y  geometry 
format ( r e f .  9). 

The geometry-data format f o r  the requi red 

Addi t ional  descr ip t ions cover programs t o  i n t e r p r e t  the CDS b inary 



CODE DESCRIPTION 

The computer program t o  convert  data f i l e s  between geometry formats i s  
loca ted  on a PRIME computer since the CDS b inary geometry f i l e  i s  loca ted  on PRIME 
and cannot be transferred between computer systems. The wave-drag format i s  a 
card-image f i l e  and may be d i r e c t l y  t rans fer red  between systems (Appendices A 
and B). 

Program CDS2BDP al lows the conversion of data f i l e s  between the CDS geometry 

When conver t ing from CDS 

When passing data from 

format and wave-drag format. I n  e i t h e r  case, i t  i s  necessary t o  i n p u t  the name o f  
the  i npu t  f i l e  and the desired name o f  the output  f i l e .  
t o  wave-drag format, many r e s t r i c t i o n s  a f f e c t  the  i n p u t  data f i l e  and many 
add i t iona l  inputs  are requi red from the user. 
format f i l e  are necessary a f t e r  the conversion process. 
the  wave-drag geometry format t o  CDS, there are no r e s t r i c t i o n s  on the i n p u t  data 
and no other  inputs are requi red from the  user; however, some add i t ions  and 
mod i f i ca t ions  t o  the CDS f i l e  are recommended a f t e r  the conversion process. The 
s p e c i f i c  d e t a i l s  o f  the code, the r e s t r i c t i o n s  on the  i n p u t  data, and the  
i n t e r a c t i v e  inputs requi red from the user are discussed i n  the fo l l ow ing  sections. 

Some add i t ions  t o  the wave-drag 

b 

CDS t o  Wave-Drag Format 

Restr ic t ions. -  The CDS f i l e  must contain components i n  t h i s  order: 
fuselage, nacel les, f i n s ,  and canards/horizontal t a i l s .  The conversion code 
p r i n t s  a l i s t  o f  the components and t h e i r  order on the screen and gives the user 
an oppor tun i ty  t o  terminate execution o f  the program i f  the components are no t  i n  
the proper order. The proper order i s  a l s o  l i s t e d  on the screen. A l l  components 
i n  CDS should be i n  surface-point  form f o r  accurate conversion. 

wing, 

The wing may cons is t  o f  several d i f f e r e n t  components; however, a maximum o f  
The wing sect ions must be ordered from inboard 20 spanwise sections can be used. 

t o  outboard. Each a i r f o i l  sect ion can conta in  any number o f  points;  a cubic 
sp l i ne  rou t i ne  f inds  20 po in ts  along the chord a t  which the a i r f o i l  i s  defined. 
(Th is  i s  the equivalent o f  40 po in ts  per a i r f o i l  sect ion i n  CDS.) The l i s t  o f  
po in ts  de f i n ing  the a i r f o i l  can begin w i t h  the leading o r  t r a i l i n g  edge. I f  the  
a i r f o i l  has an unusual shape w i t h  few points ,  the conversion may no t  be 
accurate. 
po ints ,  o ther  than the leading and t ra i l ing-edge points ,  t o  prevent inaccuracies 
i n  the conversion. 

Also, each a i r f o i l  sect ion i n  CDS should no t  conta in  co inc identa l  

L i k e  the  wing, the fuselage can a lso  be def ined as several components; 
however, each component must have the same number o f  po in ts  i n  each cross sect ion 
and each cross sect ion can conta in  a maximum o f  30 po in ts  per ha l f  section. The 
CDS geometry f i l e  contains more than fou r  fuselage components. The conversion 
program produces a fuselage def ined by the minimum number o f  components poss ib le  
i n  the  wave-drag format. The wave-drag format al lows fou r  fuselage components; i f  li 

a f i f t h  component i s  required, program execut ion stops. Use o f  fuselage 
components w i t h  the same number o f  po in ts  per cross sect ion insures t h a t  the  
minimum number o f  wave-drag format components are generated. 
c i r c u l a r  fuselage i s  chosen, the fuselage w i l l  be t rans fer red  as c i r c u l a r  sect ions 
o f  equiva lent  area w i t h  the midpoint  o f  the c i r c l e  a t  the midpoint  of a l i n e  
connecting the minimun and maximum z-1 ocations. 

* 

When the cambered 
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The a i r c r a f t  con f i gu ra t i on  elements can inc lude up t o  three pods o r  nacel les 
on each side o f  the vehic le.  
sections.) The p o i n t  d e f i n i t i o n  fo r  each cross sect ion used i n  CDS i s  converted 
t o  an equivalent radius, so the number of po in ts  per cross sect ion i s  n o t  
c r i t i c a l .  Add i t i ona l l y ,  there i s  no requirement t h a t  each component have the same 
number of po in ts  per cross section. 

(Nacelles must each have the same number o f  cross 

A maximum o f  s i x  f i n s  are allowed w i t h  three on each side f o r  a symmetrical 
conf igurat ion.  As with the wing, coincident po in ts  other  than as the f i r s t  and 
l a s t  po in ts  o f  the a i r f o i l  sect ion cause inaccuracies f o r  the wave-drag format. A 
cubic sp l i ne  converts any number o f  points per cross sect ion t o  10, which i s  what 
i s  al lowed i n  the o l d  wave-drag format. Only the r o o t  and t i p  a i r f o i l  sect ions 
are preserved i n  the conversion. 
conversion process. 

Cant e f f e c t s  are automat ical ly included i n  the  

There may be two canards o r  hor izonta l  t a i l s .  Again, as w i t h  the wing and 
f i n s ,  co inc ident  po in ts  are l i m i t e d  to the f i r s t  and l a s t  po in ts  o f  the a i r f o i l  
section. A cubic sp l i ne  converts any number o f  p o i n t s  per cross sect ion t o  
10 points;  the program r e t a i n s  only the r o o t  and t i p  a i r f o i l  sections. The f i n a l  
product does i n c l  ude dihedral  e f fects .  

USER INPUT DESCRIPTION.- The user i n p u t  requi red t o  convert  a CDS geometry 
f i l e  t o  the o l d  wave-drag geometry format i s  described i n  the fo l l ow ing  section. 
(The t e x t  presented here t o t a l l y  i n  cap i ta l  l e t t e r s  i s  displayed on the computer 
terminal  screen. ) 

CONVERT BDAP TO CDS/CDS TO BDAP: Selects the d i r e c t i o n  o f  f i l e  t rans fe r .  

CDS FILE: The name of the CDS f i l e  t o  be converted. 

BDAP FILE: The name o f  the f i l e  t h a t  w i l l  contain the wave-drag format 
descr ip t ion.  

COMPONENTS I N  RIGHT ORDER: 
the program al lows an e x i t  a t  t h i s  p o i n t  by i n p u t t i n g  a 2. 
t o  go back i n t o  CDS t o  modify the component order. This can be done by 
moving a l l  components from the permanent f i l e  i n t o  the work f i l e ,  de le t i ng  
a l l  components i n  the permanent f i l e ,  and then p u t t i n g  the components from 
the work f i l e  back i n t o  the permanent f i l e ,  one by one, i n  the c o r r e c t  order. 

I f  the components are n o t  i n  the c o r r e c t  order, 
It i s  necessary 

REFERENCE AREA: 
t o  i n p u t  the reference area. 
component number; t h i s  al lows the code t o  f i n d  the reference area i n  the 
component data p o r t i o n  o f  the wing component. I f  the user d e f i n i t i o n  i s  
chosen, a prompt asks f o r  the reference area t o  be speci f ied.  
component opt ion i s  chosen, the  program c a l l s  f o r  the wing component 
number. I f  the reference area i s  no t  def ined i n  the component data section, 
output t o  the screen ind icates th is ,  and the opt ions f o r  i n p u t t i n g  reference 
area are presented again. The reference area must be def ined i n  one o f  these 
methods. 

Two choices e x i s t  f o r  t h i s  input .  The f i r s t  i s  f o r  the user 
The other requi res the i n d i c a t i o n  o f  the wing 

I f  the wing 
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INPUT CODES: These inpu ts  are used t o  t e l l  the computer whether o r  n o t  the  
s p e c i f i c  types o f  components are present i n  the  CDS f i l e .  I f  the  component 
type ex is ts ,  a "1" should be entered; otherwise, a "0" should be entered. 

NUllBER OF COMPONENTS: This  t e l l s  how many of each type o f  component are 
present i n  the CDS f i l e .  Th is  quest ion i s  on ly  asked f o r  those components 
which were ind ica ted  t o  be present. 

FUSELAGE OPTION: The fuselage can be converted i n t o  one o f  two forms. The 
f i r s t  consists o f  a r b i t r a r y  po in ts  ( t h e  y ' s  and z ' s  o f  each p o i n t  i n  the  
cross sect ion are given). The second op t ion  i s  f o r  the  equiva lent  cambered 
c i r c u l a r  sections t o  be output. 
l i e s  i n  the plane o f  the y-z ax i s  and has a z value equal t o  the midpoint  
between the maximum and minimum z values o f  t h a t  section. 

The center o f  each c i r c u l a r  cross sect ion 

SCALE FACTOR: This  w i l l  convert  the CDS dimensions t o  dimensions o f  the 
user 's choosing. The de fau l t  value i s  1.0. 

Samples o f  i npu t  t o  the program are contained i n  the sec t ion  e n t i t l e d  "Sample 
Cases." The program prompts f o r  a l l  inputs.  

Cer ta in  analysis codes requ i re  add i t ions  t o  the f i l e  o f  wave-drag geometry 
format produced by t h i s  code. Spec i f i ca l l y ,  the mean aerodynamic chord, c, and 
the  x- locat ion o f  the center o f  g rav i ty ,  xc 
accomplished by manually e d i t i n g  the f i l e  a f ig- inser t ing these values i n  l i n e  3 ,  
columns 8-14 and 15-22, respect ive ly .  (L ine  3 i n i t i a l l y  conta ins on ly  the wing 
reference area. ) 

, must be included. This  can be 

Wave-Drag Format t o  CDS 

Rest r i c t ions  .- No r e s t r i c t i o n s  are requi red on the  wave-drag format geometry 
f i l e  f o r  conversion t o  a f i l e  acceptable t o  CDS; any veh ic le  descr ip t ion  w r i t t e n  
i n  the wave-drag format can be converted t o  a data f i l e  f o r  CDS. 

The conversion process does lose  some o f  the in format ion contained i n  the 
The wave-drag format f i l e  and operates w i th  c e r t a i n  d e f a u l t  l abe ls  f o r  f i l e s .  

process does not ca r ry  the wing area, mean aerodynamic chord, and x - loca t ion  o f  
the center o f  g rav i ty  i n t o  the CDS geometry f i l e .  Add i t iona l l y ,  "BDAP FILE" i s  
always the CDS in te rna l  f i l e  name, "V JOHNSON" i s  the designer 's name, and I'AAA" 
i s  the p ro tec t  code. These parameters can be changed i n  CDS using the  CHANGE 
command. The conversion produces surface-point  d e f i n i t i o n s  o f  a l l  components. 

ACCESS TO COMPUTER CODE 

The computer code t o  t ransfer  geometry between CDS and the wave-drag format 
i s  loca ted  on the PRIME minicomputer system i n  the CDS user f i l e  d i rec to ry  (UFD) 
under the name CDS2BDP. To run the program from an ind i v idua l  user 's  UFD, enter:  

R CDS>CDS2BDP 

The f i l e s  t o  be converted, as wel l  as the f i l e s  created, must be located i n  the 
user 's  UFD. 
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SAMPLE CASES 

The fo l l ow ing  three cases i l l u s t r a t e  the use o f  the conversion program. 
Add i t i ona l l y ,  example 2 contains ext ra informat ion which may be he lp fu l  f o r  
t r o u b l  e-shooting other cases. 

Example 1.- An unusual a i r c r a f t  conf igurat ion created i n  CDS ( f i g .  l a )  
provides an example t o  i l l u s t r a t e  numerous features of the conversion program. 
The preceeding sect ion describes how t o  access the program. The fo l l ow ing  
ma te r ia l  ill ustrates the  prompting questions and appropr iate answers. 

BDAP t o  CDS o r  CDS t o  BDAP: 2 

INPUT CDS FILE: 'EXPFTP' (S ing le quotes requi red)  

(Convert CDS to wave drag) 

OUTPUT BDAP FILE: 'BDPFTR' (S i  ngl  e quotes required) 

Components i n  c o r r e c t  order?: 1 (Yes) 

REFERENCE AREA: 2 

COMPONENT NMBER: 1 

(Use component d e f i n i t i o n  o f  
wing area) 

(Wing component i s  1, 64A 
b l  ended wing) 

WING INPUT CODE: 1 (Yes, a wing e x i s t s )  

FUSELAGE INPUT CODE: 1 (Yes, a fuselage e x i s t s )  

NACELLE INPUT CODE: 1 (Yes, nacel les e x i s t )  

F I N  INPUT CODE: 1 (Yes, f i n  e x i s t s )  

CANARD INPUT CODE: 1 (Yes, canards e x i  s t )  

NO. OF WING COMPONENTS: 1 

NO. OF FUSELAGE COMPONENTS: 3 

FUSELAGE TYPE: 1 ( A r b i t r a r y )  

NO. OF PODS: 3 

NO. OF FINS: 4 

NO. OF CANARDS/HORIZONTAL TAILS: 1 

SCALE FACTOR FOR LENGTH: 0.0833 ( inches t o  fee t )  

Copies of the terminal screen dur ing the conversion process are shown i n  
Appendix E, p a r t  1. 
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A f t e r  t rans fe r r i ng  the wave-drag f i l e  (BDPFTR) t o  NOS (see Appendix A f o r  
d e t a i l s  on how t o  accomplish t h i s  t ransfer) ,  t he  f i l e  can be p l o t t e d  us ing 
SEEAC. To use t h i s  program on NOS enter:  

GET, SEEAC/UN=273347N 

SEEAC ,f i 1 ename 

where f i lename i s  the  name o f  the wave-drag f i l e  on NOS. A three-view drawing 
created using SEEAC on NOS i s  shown i n  f igure  l b .  

Example 2.- A Bomarc m i s s i l e  geometry was modeled i n  CDS ( f i g .  2a). The 
program i s  run as described above and the  questions answered i n  the  fo l l ow ing  
manner: 

BDAP t o  CDS o r  CDS t o  BDAP: 2 

INPUT CDS FILE: 'BOMARC' 

OUTPUT BDAP FILE: 'BOMARC' 

COMPONENTS I N  CORRECT ORDER?: 1 

REFERENCE AREA: 2 

COMPONENT NLIMBER: 1 

WING INPUT CODE: 1 

FUSELAGE INPUT CODE: 1 

NACELLE INPUT CODE: 1 

FIN INPUT CODE: 1 

CANARD INPUT CODE: 1 

NO. OF WING COMPONENTS: 1 

NO. OF FUSELAGE COMPONENTS: 1 

FUSELAGE TYPE: 2 

NO. OF PODS: 1 

NO. OF FINS: 2 

NO. OF CANARDS/HORIZONTAL TAILS: 1 

SCALE FACTOR FOR LENGTH: 1.0 

(Convert CDS t o  wave drag) 

(S ing le quotes requi red)  

(S ing le  quotes required) 

(Yes) 

(Use component d e f i n i t i o n  o f  
wing area) 

( B1 ended wing) 

(Yes, a wing e x i s t s )  

(Yes, a fuselage e x i s t s )  

(Yes, a nace l le  e x i s t s )  

(Yes, f i n s  e x i s t )  

(Yes, a t a i l  ex i s t s )  

(Cambered c i r c u l a r )  

(no change) 

Copies o f  the terminal screen dur ing the conversion process are shown i n  
Appendix E, p a r t  2. The r e s u l t i n g  wave-drag geometry format f i l e  i s  shown i n  
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Appendix E, p a r t  3. A three-view drawing created using SEEAC on NOS i s  shown i n  
f igure  2b. 
data format) reduce the v e r t i c a l  f i n  t o  a s ing le  t r iang le .  

The s i m p l i s t i c  const ra in ts  on f i n  d e f i n i t i o n  (due t o  the  wave-drag 

Occasional ly a problem may ar ise  i n  the f i l e  t rans fe r  due t o  unforeseen 
circumstances. When t h a t  occurs, i t  i s  poss ib le  t o  use a program c a l l e d  RDCDS t o  
see exac t ly  what the  CDS b inary  data f i l e  contains before any k i n d  o f  conversion 
i s  made. RDCDS reads the data f i l e  and generates a f i l e  conta in ing an i n te rp re ted  
vers ion o f  the data. 
reference 1. 

Descr ipt ions of t he  CDS parameters used can be found i n  

For  the  Bomarc m iss i l e ,  RDCDS was run by enter ing:  

R CDSRDCDS 

The questions were answered i n  the fo l low ing  manner: 

GEOMETRY OUTPUT: 2 (CDS output f i l e  on l y )  

INPUT CDS FILE: 'BOMARC' (S ing le  quotes required) 

OUTPUT CDS FILE: 'RDMARC' (S ing le quotes requi red)  

A copy o f  the terminal  screen generated wh i le  executing RDCDS i s  shown i n  
Appendix E, p a r t  4. Appendix E, p a r t  5, shows a p a r t i a l  l i s t i n g  o f  the r e s u l t i n g  
i n te rp re ted  CDS f i l e  (RDMARC). 

RDCDS w i l l  a lso convert  CDS geometry t o  the LaWGS (Langley Wireframe Geometry 
Standard) format ( re f .  8)  and t o  the  Hess wireframe geometry format. 
op t i on  i s  selected t o  convert  t o  one of these formats, the CDS output f i l e  i s  a lso  
generated. 
output  f i l e .  De ta i l s  on RDCDS are contained i n  Appendix C and on CDSZLRC ( a  
program t o  convert from CDS t o  the Langley Wireframe Geometry Standard Format) i n  
Appendix D. 

When the 

F i l e  names are requi red for  both the  special  format f i l e  and the  COS 

Example 3. -  A wave-drag format model of the AST-205 located on NOS 
i l l u s t r a t e s  the process o f  t rans fe r r i ng  a f i l e  from the wave-drag format t o  CDS. 
A three-view drawing o f  the AST-205, prepared w i t h  SEEAC on NOS, i s  shown i n  
f i g u r e  3a. The f i l e  (AST-205) must be t rans fer red  from NOS t o  PRIME i n  order t o  
use the conversion code. Appendix B contains the d e t a i l s  on how t o  accomplish the 
f i l e  t rans fe r  between NOS and PRIME. It i s  necessary t o  e d i t  the wave-drag format 
geometry f i l e  a f t e r  i t  has been t rans fer red  t o  PRIME and remove the d a y f i l e  
created dur ing the t rans fe r  process before at tempt ing t o  convert  the f i l e  t o  the  
CDS b inary  format. Once the d a y f i l e  has been removed, CDSEBDP i s  run and the 
questions answered i n  the  fo l l ow ing  manner: 

BDAP t o  CDS o r  CDS t o  BDAP: 1 (Wave drag t o  CDS) 

INPUT BDAP FILE: 'AST205' (S ing le quotes requ i  red) 

OUTPUT CDS FILE: 'CDSAST' (S ing le  quotes required) 

A copy o f  the terminal screen dur ing t h i s  process i s  shown i n  p a r t  6 o f  
Appendix E. F igure 3b shows the  three-view drawing o f  the CDS geometry f i l e  
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(CDSAST) made using CDS. The required i n p u t  from the user is  much less when 
t ransfer r ing  from the wave-drag format t o  CDS; the chance of encountering a 
problem is  a l so  greatly reduced. 

CONCLUDING REMARKS 

A computer program has been written on the PRIME minicomputer t o  convert 
between geometry i n  the Rockwell International Configuration Development System 
(CDS) and the wave-drag format. Details on this conversion process are 
presented. A1 so presented are details on re la ted  CDS geometry conversion 
programs. Samples show t h a t  the conversion process works. In certain cases, a 
considerable amount of i nformation i s  requi red from the user and some add i t ions  
and modifications to  the resul t ing geometry f i l e s  are required b u t  the b u l k  of the 
da ta  t ransfer  occurs automatically. The program provides a useful l i n k  between a 
geometry creation and mani pul a t i  on code and anal y s i  s codes by provi di  ng rapid and 
accurate geometry conversion. 
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APPENDIX A 

TRANSFERRING F I L E S  FROM PRIME TO NOS 

T o  t rans fe r  the wave-drag geometry card image f i l e  from PRIME t o  NOS, f i r s t  
create a procedure f i l e  on PRIME t h a t  looks l i k e :  

JOB.. . 
USER.. . 
CHARGE.. . 
COPY,INPUT,FILE. f i l e  'SEND' 
REWIND,FILE. 
REPLACE F ILE .  
DELIVER.$PATHNAME>FILE.SEND 
EXIT .  
@ 

CARD - IMAGE 

F I L E  

. 

. 

where F I L E  i s  the name the card-image w i l l  be stored as on NOS and PATHNAME i s  the 
user 's pathname. 
v a l i d  on NOS. T o  send the f i l e  j u s t  created ( 'SEND' )  t o  NOS, g ive the command: 

The user number, password, and charge number should be those 

RJSEND SEND CDC 

The s tatus o f  the f i l e  t ransfer  may be checked by commanding: 

STATRJ 

The card-image f i l e  w i l l  be saved as a permanent f i l e  w i t h  the name F I L E  on NOS. 
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APPENDIX B 

TRANSFERRING FILES FROM NOS TO PRIME 

To t rans fe r  a card-image f i l e  from NOS t o  PRIME, f i r s t  create a 
t h a t  looks l i k e :  

JOB.. . 
USER.. . 
CHARGE.. . 
DELIVER.$PATHNAME>FILE 
GET,FILE. 
COPY SBF ,FI LE, OUTPUT. 

f i l e  'SEND' 

l e  on ME 

where FILE i s  the name of the card-image f i l e  on NOS and on PRIME and PATHNAME i s  
the user 's  pathname. The user number, password, and charge number should be those 
v a l i d  on NOS. To send the f i l e  j u s t  created ('SEND') t o  r e t r i e v e  the NOS f i l e ,  
corn and : 

RJSEND SEND CDC 

The s tatus of the f i l e  t ransfer  may be checked by: 

STATRJ 

The card-image f i l e  w i l l  be saved on PRIME w i t h  the name FILE. It w i l l  be 
necessary t o  e d i t  FILE and delete the d a y f i l e  a t  the top before using the f i l e .  

10 



APPENDIX C 

CONVERSION FROM CDS TO OTHER GEOMETRY FORMATS 

A computer program (RDCDS) has been developed on the PRIME minicomputer t o  
read the  CDS geometry f i l e  and convert i t  t o  other forms. The opt ions inc lude the  
a r b i t r a r y  geometry format ( r e f .  9) , the Hess geometry format, o r  a f i l e  t h a t  
contains a readable version of the data i n  the  CDS geometry f i l e .  The readable 
CDS f i l e  i s  a lso produced i f  the a r b i t r a r y  geometry o r  Hess formats are 
selected. The va r iab le  names used i n  the  readable CDS f i l e  are consis tent  with 
those used t o  describe the CDS geometry format i n  Appendix C o f  the CDS user 's  
manual ( r e f .  1). 

RDCDS i s  located i n  the CDS UFD. To run the code, enter from the use r ' s  UFD: 

R CDS>RDCDS 

Required i npu ts  include the f i l e  name o f  the CDS geometry f i l e  and se lec t i on  o f  
the r e s u l t i n g  output type. 
selected, no fur ther  inputs  from the user are required. A component l i s t  i s  
output t o  the screen and each component i s  i d e n t i f i e d  as i t  i s  d e a l t  wi th.  The 
f i l e  names requested conta in  the appropriate informat ion a f t e r  execution o f  the 
code i s  complete. A copy o f  the terminal screen dur ing the conversion process t o  
the readable CDS f i l e  f o r  the Bomarc m i s s i l e  example i s  shown i n  Appendix E, 
p a r t  4; p a r t  5 o f  Appendix E presents a p a r t i a l  l i s t i n g  o f  the r e s u l t i n g  readable 
CDS geometry f i l e  as discussed i n  the example sect ion i n  the text .  A copy o f  the 
terminal screen dur ing the conversion process t o  the Hess format and a p a r t i a l  
r e s u l t i n g  geometry l i s t i n g  are presented i n  Appendix E, pa r t s  7 and 8, 
respect ive ly .  Modi f icat ions t o  the Hess format f i l e  may be requi red f o r  use i n  
c e r t a i n  appl icat ions programs. 
end o f  each l i n e  t o  i nd i ca te  i f  the component i s  a l i f t i n g  surface. 

I f  the Hess format o r  the readable CDS f i l e  opt ion i s  

A t yp i ca l  change i s  the add i t i on  o f  a d i g i t  t o  the 

When the a r b i t r a r y  geometry format i s  selected, the user must supply 
add i t i ona l  informat ion.  This informat ion i s  p r i m a r i l y  r e l a t e d  t o  opt ions f o r  t he  
zero-1 i f t  wave-drag program. The requirement for  wing reference area must be 
s a t i s f i e d  by e i t h e r  g i v i n g  a nominal value o r  i d e n t i f y i n g  the wing component 
number. I f  the wing component number i s  selected and the wing component does n o t  
conta in  the reference area i n  the proper data pos i t i on ,  a message appears t o  
i n d i c a t e  t h a t  the reference area i s  not defined; con t ro l  then re tu rns  t o  the 
opt ion t o  se lect  the reference area input method. 
def ined i n  the wing component, the user should i n p u t  an area. The next  i n p u t  
requi red from the user i s  an opt ion c o n t r o l l i n g  the amount o f  output p r i n t e d  from 
the wave-drag program. ( I t  i s  
poss ib le  t o  se lec t  no scale factor ,  a scale f a c t o r  f o r  the e n t i r e  conf igurat ion,  
o r  a scale f a c t o r  f o r  each component. I f  a scale f a c t o r  f o r  each component i s  
selected, it must be i n p u t  f o r  each component.) The f i n a l  requi red i n p u t  i s  t h e  
s p e c i f i c a t i o n  o f  the surface type, e i t he r  fus i fo rm o r  nonfusiform, f o r  each 
component. General '1 y , f use1 age and pod components are f u s i  form whi 1 e wing and 
t a i l  components are nonfusiform. Reference B contains a de ta i l ed  desc r ip t i on  o f  
t h i s  parameter and the others re la ted  t o  the wave drag program. 

I f  the reference area i s  n o t  

Fol lowing that, a scale f a c t o r  must be selected. 
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Example f o r  A rb i t ra ry  Geometry Format.- For the Bomarc miss i le ,  RDCDS i s  run 
as described above and the questions are answered i n  the fo l l ow ing  manner: 

GEOMETRY OUTPUT: 0 ( A r b i t r a r y  geometry format) 

INPUT CDS FILE: 'BOMARC' (S ing le  quotes requi red)  

OUTPUT ARB. GEO. FILE: 'BOMARCA' (S i  ngl e quotes requi  red) 

OUTPUT CDS FILE: 'BOMARC3' ( S i  ngl e quotes requi red)  

REFERENCE AREA OPTION: 1 

REFERENCE AREA: 3.51 

PRINT OPTION: 0 

(User input )  

(Same u n i t s  as CDS geometry 

(No ex t ra  output  i n  wave-drag 
program ) 

SCALE FACTOR: 0 (No scale fac to r )  

SURFACE TYPES: 1 

0 

(Wing - nonfusiform) 

(Fusel age - fus i form) 

0 (pods - fus i form) 

1 . (Vert .  f i n  - nonfusiform) 

1 (Pylon f i n s  - nonfusiform) 

1 (Hor. t a i l  - nonfusiform) 

Copies o f  the terminal screen dur ing the conversion process are shown i n  
Appendix E, p a r t  9. Appendix E, p a r t  10, presents a p a r t i a l  l i s t i n g  o f  the 
r e s u l t i n g  a r b i t r a r y  geometry f i l e .  This f i l e  may be p l o t t e d  on NOS using the 
program DRAWAC. To use t h i s  program, enter:  

GET ,DRAWAC/UN=273347N. 

DRAWAC, f i  1 ename . 
where fi lename i s  the name o f  the a r b i t r a r y  geometry f i l e  on NOS. 

1 2  



APPENDIX D 

CDS TO LAWGS CONVERSION CODE 

A t r a n s l a t o r  has been w r i t t e n  on the PRIME minicomputer t o  convert  geometry 
i n  CDS t o  the Langley Wireframe Geometry Standard (LaWGS) format described i n  
reference 8. However, the t rans la to r  from LaWGS t o  CDS does no t  e x i s t  as o f  t h i s  
w r i t i n g .  

As discussed i n  reference 8, the LaWGS format al lows f o r  both global  and 
l o c a l  coordinates. The CDS-LaWGS t r a n s l a t o r  converts CDS components t o  e i t h e r  
l o c a l  coordinates o r  t o  the global  coordinate system. Each CDS component must be 
i n  surface-point form, have an equal number o f  po in ts  per cross section, and 
conta in  more than one p o i n t  per cross section. There i s  no l i m i t  t o  the number o f  
CDS components allowed, and any s ize CDS component w i l l  t r a n s f e r  t o  the LaWGS 
format. 

To run the code, enter from the user'  s UFD: 

R CDS>CDSELRC 

The requi red inputs  t o  the t r a n s l a t o r  cons i s t  o f  the name o f  the i n p u t  CDS f i l e ,  
the desired name o f  the output LaWGS f i l e ,  and the desired type o f  LaWGS f i l e  
( l o c a l  o r  g lobal ) .  The f i l e  names must be enclosed i n  s ing le  quotes. The 
remainder o f  the process i s  automatic. A copy o f  the terminal screen dur ing the  
conversion process f o r  the previous Bomarc m i s s i l e  example i s  shown i n  Appendix E, 
p a r t  11. The output LaWGS f i l e  i s  located . in the f i l e  name requested by the 
user. Appendix E, p a r t  12, gives a p a r t i a l  l i s t i n g  of the r e s u l t i n g  output f i l e .  

A program t o  p l o t  geometry i n  the LaWGS format does not  e x i s t  as o f  t h i s  
w r i t i n g .  Addi t ional ly ,  the number of appl icat ions codes t h a t  can use LaWGS i s  
c u r r e n t l y  very 1 i m i  ted. 
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APPENDIX E 

SCREEN IMAGES OF FILE LISTINGS AND PROGRAM OPERATION 

Screen images have been recorded t o  i l l u s t r a t e  both program operat ions and 
output  f i l e s .  
the fo l l ow ing  sets o f  images. The Appendix i s  subdivided i n t o  12 p a r t s  each o f  
which i s  a separate se t  o f  screen images. The pa r t s  are numbered a t  the bottom o f  
the  appendix pages. 

Screen "dumps" from operations on an i n t e r a c t i v e  terminal  produced 

* 
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