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/ 1*  1. INTRODUCT I O N  

With  t h e  i n c r e a s i n g  s i z e  of t e s t i n g  means and  t h e  need  t o  
q u a l i f y  computer  mode l s ,  a test  p r o c e s s i n g  s y s t e m  w a s  e s t a b l i s h e d  
i n  1985 ,  c a l l e d  SEE. 

C u r r e n t  t e s t i n g  t e c h n i q u e s ,  i n c l u d i n g  t h e  compute r ,  make i t  
p o s s i b l e  t o  u s e  many s e n s o r s  and t o  store a v e r y  l a r g e  b u l k  of 
i n f o r m a t i o n .  T h i s  s i t u a t i o n  i s  c h a n g i n g  v e r y  q u i c k l y :  f o r  
example ,  t h e  number of d a t a  i t ems  p r o v i d e d  by  t h e  wind t u n n e l  

t e s t i n g  c e n t e r  of MODANE h a s  m u l t i p l i e d  by t e n  i n  t e n  y e a r s .  

Moreover ,  t h e  r e f i n e m e n t  of a s s e s s m e n t  ( d i m e n s i o n i n g )  mode l s  

and t h e  u s e  of compute r  models i n  work u n d e r t a k e n  t o  c e r t i f y  o u r  
a i r c r a f t  r e q u i r e s  t h a t  c o m p u t e r / t e s t  c o m p a r i s o n s  b e  made of t h e  

maximum a v a i l a b l e  t es t  p o i n t s .  

T h e  f i r s t  v e r s i o n  of t h e  SEE system w a s  d e v e l o p e d  i n  March, 

1 9 8 5  for  t h e  v a l i d a t i o n  of t h e  S80 (SDVEH) model.  For t h i s  w e  
u s e d  measu remen t s  from a specific campaign c o n d u c t e d  a t  CEV on  
t h e  SA-300: 1200 d i f f e r e n t  c o n f i g u r a t i o n s ,  30 parameters measu red  

a s  a f u n c t i o n  o f  t h e  times sampled  e v e r y  30 m s  i n  30 s on t h e  

a v e r a g e .  

The  v e r s i o n  c u r r e n t l y  a v a i l a b l e  is  d a t e d  November 1985.  
Improvements  were made to  t h e  SEE s y s t e m  t o  a c c o u n t  f o r  t h e  

r e q u i r e m e n t s  s p e c i f i c  t o  t h e  p r o c e s s i n g  and  a n a l y s i s  of 
m u l t i c y c l i c  f l i g h t s  on a n  SA-349 a n d  of t h e  r e s u l t s  of t h e  9 t h  
t e s t  campaign  a t  Modane. An a n a l y s i s  o f  G I R  f l i g h t s  to  c a l c u l a t e  

t h e  d u r a b i l i t y  of e l e m e n t a r y  p a r t s  s h o u l d  soon  b e  i n t e g r a t e d  w i t h  

t h i s  s y s t e m .  

T h i s  document  p r o v i d e s  g e n e r a l  i n f o r m a t i o n  on t h e  SEE 

s y s t e m :  o b j e c t i v e s ,  c h a r a c t e r i s t i c s ,  b a s i c  p r i n c i p l e s ,  g e n e r a l  
o r g a n i z a t i o n  and  p r o c e s s i n g  and  a n a l y s i s .  Based  on t h e  r e s u l t s  

o b t a i n e d ,  t h e  d e v e l o p m e n t s  p l a n n e d  i n  1986 a re  d e f i n e d  i n  t h e  

*Numbers i n  t h e  marg in  i n d i c a t e  p a g i n a t i o n  i n  t h e  o r i g i n a l  t e x t .  
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c o n c l u s i o n .  

Complete d o c u m e n t a t i o n  of t h e  SEE s y s t e m  may b e  a c c e s s e d  by  
computer  u s i n g  t h e  HELP o r  H command: 

H<ELP> SEE --> MENU GENERAL (GENERAL MENU) 

H<ELP> SEE --> M E N U  INFORMATIONS GENERALES (GENERAL 
INFORMATION MENU) 

H<ELP> SEE --> FORMAT DES FICHIERS ( F I L E  FORMAT) 
H<ELP> S E E  TBMLEC --> LECTURE DE BANDE MAGNETIQUE (MAGNETIC 

h<ELP> SEE SEEEXP --> EXPLOITATION SPECIFIQUE ( S P E C I F I C  

H<LPF> SEE LOGIC --> LOGICIELS (SOFTWARE) 
H<ELP> SEE INDEX --> INDEX 

TAPE READING) 

PROCES S I NG AND ANALYS I S  ) 

2.0  OBJECTIVES / 5  

T o  d e f i n e  t h e  SEE s y s t e m ,  w e  set  t w o  t y p e s  of o b j e c t i v e s :  

- tes t  management, 

- p r o c e s s i n g  a l l  t es t  r e s u l t s .  

2 - 1  MANAGEMENT OF TEST RESULTS 

The  s y s t e m  g e n e r a l l y  p r o c e s s e s  and a n a l y z e s  t h e  tests 
r e su l t s  and  e s t a b l i s h e s  a b a s e  f o r  t h e  d a t a  o b s e r v e d .  The 

o b j e c t i v e  i s  t o  have  perfect  knowledge of t h e  c o n t e n t s  of  t h e  
t e s t  campaign  and  t o  e a s i l y  p r o c e s s  t h e  maximum number of d a t a  

i t e m s  o b t a i n e d  f r o m  t h e s e  tes ts .  

The  main f u n c t i o n s  are  t h e  f o l l o w i n g :  

-COLLECTE (COLLECTION) : t r a n s f e r ,  p r o c e s s i n g ,  
t r a n s f o r m a t i o n s  

-0RGANISATION (ORGANIZATION) : s o r t i n g ,  c l a s s i f y i n g ,  

e s t a b l i s h i n g  a c a t a l o g  

-RESTITUTION DE L '  INFORMATION (DATA PLOTTING) : g r a p h s ,  

a v e r a g e s ,  parametr ic  i l l u s t r a t i o n s ,  spec t r a l  a n a l y s i s ,  e tc .  

2 



2 . 2  PROCESSING AND ANALYSIS OF THE TEST RESULTS 

The  SEE system may b e  ea s i ly  e x t e n d e d  t o  s c i e n t i f i c  
a p p l i c a t i o n s .  The  deve lopmen t  of spec i f i c  t o o l s  a s s o c i a t e d  w i t h  
t h e  SEE s y s t e m  makes i t  p o s s i b l e  t o  a u t o m a t i c a l l y  generate  d a t a  
processing and c a l c u l a t i o n s  and to  p o s s i b l y  compare them w i t h  t h e  

t es t  r e s u l t s .  The o b j e c t i v e  i s  t o  q u a l i f y  or a d j u s t  t h e  computer 
model .  

3. CHARACTERISTICS /6 

The SEE s y s t e m  i s  i n s t a l l e d  on an IBM 3032 computer i n  a 
VM/CMS env i ronmen t .  

To b e  a b l e  t o  u s e  i t  i t  i s  n e c e s s a r y :  

t o  p r o v i d e  a L I N K  t o  ECMI mach ine  d i s k  193 .  

f o r  example: CP L I N K  ECMI 1 9 3  200 RR 

AC 2 0 0  B/B * * B 2  

t o  h a v e  a v a i l a b l e  s t o r a g e  of 2 M.bytes (DEF STOR 2M).  

The  SEE s y s t e m  i s  made up of:  
-a SEE EXEC p r o c e d u r e  w r i t t e n  i n  REXX l a n g u a g e  which manages 

t h e  t es t  r e s u l t s  and e x e c u t e s  t h e  modu les ,  

- severa l  modules  (GEDIT, GEAPAC, RM, TBM, GST, AS and  TRI)  
programmed i n  FORTRAN V which  h a n d l e  t h e  d a t a  p r o c e s s i n g  and  

c a l c u l a t i o n s .  The  TEXTS are  c o n t a i n e d  i n  t h e  TXTLIB RCMITEXT 

l i b r a r i e s  and  may p o s s i b l y  be used  t o  d e v e l o p  specif ic  p r o c e s s i n g  

a i d s  (H<ELP> SEE LOGIC)  

-The g r a p h i c  processing i s  b a s e d  on LANGAGE GRAPHIQUE 
(GRAPHIC LANGUAGE) BASIC LGB (H<ELP> LGB) Us ing  t h e  NOYAU 

GRAPHIQUE (GRAPHIC CORE). 
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The SEE s y s t e m  does n o t  r e q u i r e  any  s p e c i a l  knowledge o n  t h e  
p a r t  of t h e  u s e r :  h e  s h o u l d  s i m p l y  e x e c u t e  t h e  SEE command 

p o s s i b l y  followed by  t h e  name of t h e  campaign (example:  SEE CEV) 

and  know t h e  b a s i c  o p e r a t i o n s  p r o v i d e d  i n  t h e  X E D I T  (CMS) e d i t o r .  

Due t o  i t s  c o m p a t i b i l i t y  w i t h  t h e  CMS s y s t e m ,  t h e  i n f o r m e d  
u s e r  may e a s i l y  combine t h e  SEE s y s t e m  w i t h  o t h e r  p r o c e d u r e s  t o  
perform o p e r a t i o n s  which a r e  no t  p r o v i d e d  i n  t h e  s y s t e m  (example :  

RENAME, COPY, o t h e r  EXEC p r o c e d u r e s ,  e t c . ) >  

SEE i s  a g e n e r a l  s y s t e m  which may be a p p l i e d  t o  a n y  t y p e  of 

t es t  r e s u l t  o b t a i n e d  from f l i g h t  t e s t i n g  c e n t e r s ,  wind t u n n e l s  or 
g round  t e s t i n g  c e n t e r s ,  t h e  o n l y  c o n d i t i o n  b e i n g  t h a t  t h e  

measurements  may appear i n  t h e  form of a m a t r i x ;  o n e  column i s  
a s s o c i a t e d  w i t h  o n e  measurement  or o n e  parameter d e f i n e s  t h e  t es t  
c o n f i g u r a t i o n ,  o n e  l i n e  i s  a s s o c i a t e d  w i t h  o n e  m e a s u r i n g  p o i n t  
(H<ELP> SEE FORMAT. 

Example of a f i l e  i n  a SEE format:  / 7  

CAMPAIGN 330 CEV - VALIDATION S80 
FLIGHT 29  - W I N D  H E A D I N G  

The  SEE s y s t e m  w a s  d e s i g n e d  to  h e l p  c u s t o m i z e :  

- t h e  p r o c e s s i n g  of t h e  magne t i c  tape: format ,  l a y o u t ,  

c o n t e n t s  (H<ELP> SEE TBMLEC) 

t h e  a n a l y s i s  ( spec i f ic  p r o c e s s i n g ,  c o m p a r i s o n s  o f  
c a l c u l a t i o n s  w i t h  tests,  etc. .. (H<LP> SEE SEEEXP) . 
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4.0 BASIC PRINCIPLES /8 

The d e s i g n  of t h e  SEE sys t em i s  b a s e d  on t h e  t w o  p r i n c i p l e s  

o f  s t r u c t u r a l  r e l a t i o n s h i p  and  m o d u l a r i t y  which  a r e  i l l u s t r a t e d  
i n  f i g u r e  1. 

4.1 TEST CLASSIFICATION 

The t e s t  r e s u l t s  a r e  r e c o r d e d  i n  f i l e s  whose i d e n t i f i c a t i o n  

(FILENAME, FILETYPE, FILEMODE) i n  a n  CMS e n v i r o n m e n t  s h o u l d  b e  

made on  t h e  f o l l o w i n g  p r i n c i p l o e :  

FILENAME: c h a r a c t e r s  1 t o  3 --> CAMPAGNE (CAMPAIGN) 
( m a n d a t o r y )  

4 and 5 --> GROUPE (GROUP) 
6 and 7 --> NUMERO D'ESSAI (TEST 

NUMBER) 

II 

II 

8 --> INDICE (INDEX) 11 

FILETYPE: c h a r a c t e r s  1 t o  2 --> TYPE (manda to ry :  FT,ST,AH 
or AS) 

f o l l o w i n g  c h a r a c t e r s  --> CLASSE (CLASS) 

Example: CEV campaign ,  f l i g h t  4, t e s t  number 14a i n d e x  a ,  
f u n c t i o n  of  t i m e ,  l e v e l  f l i g h t  c o n f i g u r a t i o n  = >  f i l e :  CEV0414A 
FTPALIER A 

CAMPAGNE (CAMPAIGN): t h i s  i s  t h e  s e t  of  t e s t  r e s u l t s  

b e l o n g i n g  to  t h e  same class (example: f l i g h t  tes ts  on a c e r t a i n  

t y p e  of a i r c r a f t ,  wind t u n n e l  t e s t i n g ,  e t c . ) .  The  name of  t h i s  

campaign  must  h a v e  3 c h a r a c t e r s  (example :  CEV). 

GROUPE (GROUP): It q u a l i f i e s  t h e  o r i g i n  o f  t h e  t es t  
(example: f l i g h t  number,  model v e r s i o n ,  e tc . )  a n d  i t  i s  n o r m a l l y  
made u p  o f  t w o  c h a r a c t e r s  (example: 04). 
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NUMERO D ' E S S A I  (TEST NUMBER): i t  i d e n t i f i e s  t h e  t es t  w i t h i n  
t h e  g roup .  I t  i s  n o r m a l l y  made up  of 2 c h a r a c t e r s  ( 0 0  t o  9 9 )  and  
a t h i r d  c h a r a c t e r  may b e  added  to  b e  u s e d  as  an  i n d e x  if t h e  same 
tes t  g e n e r a t e s  s e v e r a l  t es t  r e s u l t  f i l e s  (example:  14A). 

TYPE: i t  i d e n t i f i e s  t h e  n a t u r e  of t h e  t es t  r e s u l t s  and i s  
made up  o f  2 c h a r a c t e r s  (example: F T ) .  Four  t y p e s  a re  p r e s e n t l y  

p r o v i d e d  by t h e  sys tem:  

FT: tests a s  a f u n c t i o n  of t i m e  
ST: s t a b i l i z e d  p o i n t s  ( a v e r a g e s )  
AH: r e s u l t s  of ha rmon ics  a n a l y s e s  

AS: r e s u l t s  of  spectral  a n a l y s e s  

CLASSE ( C L A S S ) :  i t  a l lows  t h e  t es t  r e s u l t s  t o  b e  c lassed 
a c c o r d i n g  t o  o p e r a t i n g  c r i t e r i a  (example :  ODV, t e s t  
c o n f i g u r a t i o n ,  t y p e  of measurement ,  e tc . )  and i s  made up  of 6 

charac te rs  a t  t h e  most (example  PALIER (LEVEL F L I G H T ) .  

By o b s e r v i n g  and u s i n g  t h e s e  p r i n c i p l e s  a s  f a r  as  p o s s i b l e ,  
t h e  u s e r  h a s  a l l  c l a s s i f i c a t i o n  and s o r t i n g  o p t i o n s  of t h e  SEE 

s y s t e m  a t  h i s  d i s p o s a l .  

4.2 SYSTEM MODULARITY 

T h e  SEE s y s t e m  c o n s i s t s  of a n  a s s e m b l y  of i n d e p e n d e n t  

modules .  The e x e c u t i o n  commands g e n e r a t e d  by t h e  EXEC SEE 
p r o c e d u r e  make  r e f e r e n c e  t o  a f i l e  l i s t  w i t h  SEE o p t i o n  ( f i l e  

storage) : 

(module)  FILENAME* FILETYPE* * SEE 

T h e  p r o c e s s i n g  modules  g e n e r a t e  a new set  of i n f o r m a t i o n  
f rom a set  of tests and which may b e  p r o c e s s e d  by a n o t h e r  module,  

which r e q u i r e s  a perfect c o n s i s t e n c y  between t h e  d i f f e r e n t  module 
i n p u t s / o u t p u t s .  

6 



T h i s  open  s t r u c t u r e  permits s y s t e m  v a r i a t i o n s  and  
f a c i l i t a t e s  t h e  b r a n c h i n g  of s p e c i f i c  u s e r  o p e r a t i o n s .  

5 .0  GENERAL ORGANIZATION /I1 

The g e n e r a l  o r g a n i z a t i o n  of t h e  SEE s y s t e m  may b e  summarized 

i n  t h e  d i a g r a m  d e p i c t e d  i n  f i g u r e  2. 

A t  p r e s e n t ,  t h e  t es t  r e s u l t s  p r o c e s s e d  by  t h e  SEE s y s t e m  may 
come from t h e  t e s t i n g  c e n t e r  i n  t h e  form: 

-of m a g n e t i c  t apes  c o n t a i n i n g  measurements  o r g a n i z e d  

a c c o r d i n g  t o  t h e  t es t  c o n f i g u r a t i o n  and a s  a f u n c t i o n  of t i m e ,  

-of f i l e s  on a d i s k  c o n t a i n i n g :  

measurements  a s  a f u n c t i o n  of t i m e  (FT t y p e ) ,  

mean v a l u e s  of s t a b i l i z e d  p o i n t s  (ST t y p e ) ,  
ha rmon ics  a n a l y s i s  r e s u l t s  (AH t y p e ) ,  

spec t r a l  a n a l y s i s  r e s u l t s  ( A S  t y p e ) .  

The  SEE s y s t e m  o f f e r s  t h e  d i f f e r e n t  l i s ts  of f i l e s  
a s s o c i a t e d  w i t h  a campaign,  a g r o u p  a n d / o r  a t e s t  class.  
Opposi te  e a c h  f i l e  t h e  l i s ts  p r o v i d e  t h e  t i t l e  i d e n t i f y i n g  t h e  
tes t .  

P r o c e d u r e s  are  used  t o  p r o c e s s  t h e s e  d i f f e r e n t  t y p e s  of d a t a  
i t e m s  and  c o n s t i t u t e  a n  o b s e r v e d  d a t a  base :  

TRAITEMENT DE BANDE MAGNETIQUE (MAGNETIC TAPE PROCESSING) 

(TBM module)  (H<ELP> SEE TBM):  t h i s  p r o c e d u r e  f o r  t r a n s f e r r i n g  

i n f o r m a t i o n  t o  a d i s k  e n a b l e s  t h e  c o n t e n t s  of t h e  m a g n e t i c  tape 
t o  b e  d i s p l a y e d ,  measurements  t o  b e  s o r t e d  and  c o n v e r t e d ,  and 
d i s k  copies t o  b e  d e f i n e d .  

7 



GENERATION D ' E S S A I S  S T A B I L I S E S  ( S T A B I L I Z E D  TEST G E N E R A T I O N )  

( G S T  module)  ( H < E L P >  PROC G S T ) :  t h i s  p r o c e d u r e  a l lows you t o  
g e n e r a t e  s t a b i l i z e d  p o i n t s  ( a v e r a g e s )  i n  ST t y p e  f i l e s  from 
s e v e r a l  tests a s  a f u n c t i o n  o f  t i m e :  FT t y p e  f i l e s .  Graph 

p l o t t i n g s ,  d e f i n i t i o n  of  s t a b i l i z e d  f i e l d s ,  r emova l  of a b e r r a n t  

p o i n t s  and a n a l y s i s  of a v e r a g e s  and  s t a n d a r d  d e v i a t i o n s  a r e  
p r o v i d e d  i n  t h i s  p r o c e d u r e  (example  f i g u r e  3 ) .  

/I4 
ANALYSE S P E C T R A L E  ( S P E C T R A L  A N A L Y S I S )  ( A S  module)  ( H < E L P  

PROC A S ) :  l i k e w i s e  t h i s  p r o c e d u r e  a l lows  you t o  g e n e r a t e  spec t r a l  
a n a l y s i s  r e s u l t s  ( r e a l - i m a g i n a r y  o r  a m p l i t u d e - p h a s e  p a r t s )  i n  A S  

t y p e  f i l e s  b a s e d  on  s e v e r a l  f u n c t i o n  of t i m e  tests:  FT t y p e  

f i l e s .  Graph p l o t t i n g s ,  d e f i n i t i o n  of b e g i n n i n g  of a n a l y s i s  t i m e  
and  of b l o c k  s i z e  and selection of blocks p r o v i d e d  i n  t h i s  

p r o c e d u r e  ( example  f i g u r e  4 ) .  

T R I  DE R E S U L T A T S  D ' E S S A I S  ( S O R T I N G  O F  TEST R E S U L T S )  ( T R I  

module)  ( H < E L P >  PROC T R I ) :  i n f o r m a t i o n  c a n  be p o o l e d  from s e v e r a l  

t es t  f i l e s  complying  w i t h  c e r t a i n  c r i t e r i a  (example :  l e v e l  

f l i g h t ,  h o u s e f u l s  of w e i g h t ,  e t c . ) .  A u t o m a t i c  r e s e a r c h  of 
i s o - v a l u e s  and d i f f e r e n t  t y p e s  of g r a p h s  h e l p  t h e  u s e r  t o  d e f i n e  

T h r e e  o the r  p r o c e d u r e s  allow you t o  process and  a n a l y z e  
t h e s e  tests: 

G R A P H I Q U E S  ET E D I T I O N S  (GRAPHS AND E D I T I N G )  ( G E D I T  module)  : 

w i t h  t h i s  g e n e r a l  p r o c e d u r e  ( H < E L P >  PROC G < E D I T > ) ,  t h e  u s e r  c a n  
manage and  d i s p l a y  t h e  g r a p h  p l o t t i n g s  of  a l l  v a r i a b l e s  r e c o r d e d  

( example  f i g u r e s  6 and 7), g e n e r a t e  l i s t i n g  p r i n t - o u t s ,  e d i t ,  

c o p y  or combine s e v e r a l  f i les.  

G R A P H I Q U E S  ET E D I T I O N S  DE PARAMETRES A S S O C I E S  A UNE 

C O N F I G U R A T I O N  (GRAPHS AND E D I T I N G  O F  PARAMETERS RELATED T O  A 

C O N F I G U R A T I O N  (GEDPAC module) : t h i s  (H:  <ELP> PROC GEDPAC) 

p r o c e d u r e  a l lows you t o  manage t h e  management and d i s p l a y  

o p e r a t i o n s  of parameters r e l a t e d  t o  a c o n f i g u r a t i o n  by means o f  
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i n t e r a c t i v e  menus: t h e  v a r i a b l e s  s p e c i f i c  t o  a s e t  ( s t a b i l i z e d  

tests)  or t o  a g i v e n  t y p e  (ha rmon ics  or spec t ra l  a n a l y s i s )  a r e  
a s s o c i a t e d  w i t h  v a r i a b l e s  d e f i n i n g  t h e  t es t  c o n f i g u r a t i o n .  

REGRESSION MULTILINEAIRE (REGRESSION MULTILINEAIRE) (RM 

modu le ) :  t h e  s y s t e m  c a l l s  o n  a g e n e r a l  RM p r o c e d u r e  (H<ELP> PROC 

RM) which allows you t o  a d j u s t  a m a t h e m a t i c a l  model b a s e d  o n  

o b s e r v e d  d a t a .  Here you may select t h e  d e p e n d e n t  v a r i a b l e  and 

t h e  i n d e p e n d e n t  v a r i a b l e s ,  d e f i n e  c o n v e r s i o n s  of t h e s e  v a r i a b l e s ,  

s e a r c h  t h e  optimum model u s i n g  p r e l i m i n a r y  a n a l y s e s  of t h e  

v a r i a n c e  and c a r r y  o u t  t h e  r e g r e s s i o n  (example :  f i g u r e  8 ) .  The 

r e s u l t s  of t h e  r e g r e s s i o n  may be d i s p l a y e d  g r a p h i c a l l y  i n  t h e  

p r e s e n c e  of t h e  m e a s u r i n g  p o i n t s  ( example  f i g u r e  9 ) .  

T h i s  p r o c e d u r e  meets t w o  t y p e s  of r e q u i r e m e n t s :  

- g e n e r a t i o n  of parametr ic  m e t a l l i z a t i o n  of phenomena 

o b s e r v e d  which may t h e n  b e  i n t r o d u c e d  i n  a compute r  program, 

-smooth ing  a l l o w i n g  you t o  o b t a i n  s y n t h e t i c  g r a p h i c  
r e p r e s e n t a t i o n s :  showing t h e  i n f l u e n c e  of a parameter, 
e s t a b l i s h i n g  c h a r t s ,  e tc .  

6 .0  PROCESSING AND A N A L Y S I S  / 2 1  

The  u s e r  who wan t s  t o  e x t e n d  t h e  SEE s y s t e m  t o  i t s  spec i f ic  
a p p l i c a t i o n s  s h o u l d  d e v e l o p  an EXEC SEEEXP p r o c e d u r e  which 

h a n d l e s  t h e  f o l l o w i n g  a c t i o n s :  (H<ELP> SEE SEEEXP) 

Recovery  of t h e  a rgumen t s  g i v e n  by  t h e  SEE s y s t e m ,  t h e s e  

t e l l  you t h e  campaign ,  g r o u p ,  t y p e  and class of t h e  tests 
s e l e c t e d  by t h e  u s e r .  

I n t e r a c t i v e  menus which may depend on  t h e  n a t u r e  of t h e  

t e s t i n g  ( t h e  t y p e  of t e s t i n g  i n  p a r t i c u l a r )  a l l o w i n g  t h e  u s e r  t o  
select  h i s  a p p l i c a t i o n s .  

Two t y p e s  of  a p p l i c a t i o n s  may be d e f i n e d :  
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CALCULS (CALCULATIONS) : t h e  s y s t e m  g e n e r a t e s  t h e  d a t a  
r e q u i r e d  f o r  c a l c u l a t i o n s  b a s e d  on s e l e c t e d  tes ts  and  a l s o  
p r o v i d e s  t h e  r e s u l t s  p r e s e n t e d  i n  t h e  form of a l i s t i n g  or 
d i a g r a m  (example :  EV p o l a r ) .  T h i s  i s  a s o p h i s t i c a t e d  c o n v e r s i o n  

o f  t h e  measurements .  

COMPARISONS CALCULS/ESSAIS (CALCULATION/TEST COMPARISONS):  

t h e  p u r p o s e  i s  t o  show t h e  test  and c a l c u l a t i o n  r e s u l t s  on t h e  

same g r a p h  as w e l l  as s t a t i s t i c a l  d a t a  which allow you t o  
d e t e r m i n e  how c l o s e l y  t h e  model c o i n c i d e s  w i t h  r e a l i t y  t h i s  

t e c h n i q u e  which i s  u s e f u l  f o r  q u a l i f y i n g  or a d j u s t i n g  compute r  
models  f a c i l i t a t e s  t h i s  compar ison  work by a u t o m a t i c a l l y  

g e n e r a t i n g  t h e  d a t a  r e q u i r e d  f o r  t h e  c a l c u l a t i o n s  and by e a s i l y  

compar ing  t h e  t e s t  and c a l c u l a t i o n  r e s u l t s .  I n  t h i s  r e g a r d ,  i t  
i s  a c o n s i d e r a b l y  a i d  t o  t h e  e n g i n e e r  who d e v e l o p s  and p e r f e c t s  a 
m o d e l i z a t i o n :  i t  may i n  p a r t i c u l a r  measu re  t h e  impact of a model 

a l t e r n a t i o n  q u i c k l y  and s y s t e m a t i c a l l y  (see f i g u r e s  1 0  and 11). 

7 . 0  CONCLUSIONS 

I n  1985,  t h e  SEE s y s t e m  was p r i m a r i l y  u s e d  f o r  p r o c e s s i n g  
and  a n a l y z i n g  3 t e s t  campaigns :  

-QDV tests on a n  S A  330 a t  CEV, 

- m u l t i c y c l i c  t e t s  on a n  SA 3 4 9 ,  

-wind t u n n e l  t e s t i n g  a t  Modane ( 9 t h  c a m p a i g n ) .  

T h e s e  a p p l i c a t i o n s  d e m o n s t r a t e d  : 

- t h e  g e n e r a l  n a t u r e  of t h e  SEE s y s t e m ,  

- t h e  t e s t i n g  management and p r o c e s s i n g  o p t i o n s ,  

- t h e  a d a p t a t i o n s  t o  s p e c i f i c  o p e r a t i o n s  s u c h  as: 

- v a l i d a t i n g  t h e  S80 s i m u l a t i o n  model (doc. H/DE.EC 

052/85)  
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- c a l c u l a t i n g  stresses a t  t h e  rotor  head  ( E C V ) .  

The d o c u m e n t a t i o n  p r e p a r e d  i n  c o n n e c t i o n  w i t h  d e s c r i p t i o n s  
and examples  of a p p l i c a t i o n  s h o u l d  make  i t  p o s s i b l e  t o  d i s t r i b u t e  

t h e  SEE s y s t e m  e x t e n s i v e l y .  A s  of now, it i s  p l a n n e d  t o  i n c l u d e  

t h e  f o l l o w i n g  i n  t h i s  sys tem:  

- p r o c e s s i n g  and a n a l y s i s  of t h e  ae rodynamic  cha rac t e r i s t i c s  

- a n a l y z i n g  G I R  f l i g h t s  t o  c a l c u l a t e  s e r v i c e  l i f e  (ECM) ,  

- v a l i d a t i o n  of rotor  models  ( r o t o r  EC g r o u p ) ,  
- v a l i d a t i o n  of  t h e  s i m u l a t i o n  power model u s e d  f o r  

measured  i n  a wind t u n n e l  ( E C A ) ,  

c e r t i f i c a t i o n  (ECA) . 

A t  t h e  same t i m e ,  i t  w i l l  be  n e c e s s a r y  t o  c o n t a c t  t h e  / 2 5  
t e s t i n g  c e n t e r s  ( E V ,  ES wind t u n n e l ,  Modane, e tc . )  t o  d e f i n e  

together  t h e  t es t  c o n t e n t s  and  t e c h n i q u e s  which a r e  t h e  most 
c o m p a t i b l e  w i t h  t h e  p r o c e s s i n g  and  a n a l y s i s  t o  be accomplished by  

t h e  SEE sys t em.  T h i s  p e r t a i n s  to:  

t h e  c o n t e n t s  of  t e s t  r e q u e s t s :  d e f i n i t i o n  of t h e  e x p e r i m e n t  
p l a n ,  v e r i f i c a t i o n s  made d u r i n g  t h e  tests, e tc . ,  

t h e  s y s t e m  of  a n n o t a t i o n s  which must  b e  s t a n d a r d i z e d  t o  be 

u s a b l e  by d a t a  p r o c e s s i n g  sys tems:  s y s  t e m s  of a x e s ,  names of 

v a r i a b l e s ,  u n i t s ,  e tc .  

e s t a b l i s h i n g  d a t a  p r o c e s s i n g  l i n k s ,  d e f i n i t i o n  of r e a d / w r i t e  

formats,  s u p p o r t  ( d i s k s ,  magne t i c  t a p e s ) ,  e tc .  

I t  would be d e s i r a b l e  t o  i n s t a l l  t h e  SEE s y s t e m  w i t h  t h e  
r e q u i r e d  a d a p t a t i o n s  i n  t h e  t e s t i n g  c e n t e r s  t o  make s u r e  t h a t  

i n f o r m a t i o n  p r o v i d e d  complies w i t h  a g r e e m e n t s  and  

s t a n d a r d i z a t i o n s ,  t o  p r o v i d e  f o r  c o n s i s t e n c y  i n  d a t a  p r o c e s s i n g  
a i d s  and  t o  t h e r e b y  l i m i t  t h e  r i s k s  of errors.  
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The SEE s y s t e m  w i l l  d e v e l o p  a s  a f u n c t i o n  o f  u s e r  
r e q u i r e m e n t s .  I n  p a r t i c u l a r ,  s t a t i c  f u n c t i o n s  s u c h  a s  
h i s t o g r a m s ,  v a r i a n c e  a n a l y s i s  w i t h  1 o r  2 e f f e c t s  w i l l  be 

i n c l u d e d  i n  t h e  SEE sys t em.  

Given  t h e  e x t e n t  of t h e  r e q u i r e m e n t s ,  t h i s  work w i l l  b e  

g i v e n  f i r s t  p r i o r i t y  fo r  t h e  E R I S  s e r v i c e  and s p e c i a l  e f f o r t  w i l l  
be d e v o t e d  t o  them i n  1986.  
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FIGURE 6 - GXAPHS AND EDITING 
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N u m b e r  of 

C X I P A I G N  330 C E V  - VALIDATIOFJ 580 
F L I G H T  2 9  - WIND HEADING 

S T A T I S T I C A L  I N F O R V A T I O N  ON V A R I A B L E S  

p o i n t s :  8 

... 9.0803 0.923A 0.5131 0.147 0.3826 

CAMPAIGN 330  CEV - V A L I D A T I O N  S80 

A D D I T I O N  OF VARIABUES PER L E V E L  F L I G H T  
FLIGHT 2 9  - WIND HEADING 

?M VLRIASLE %pare S Av. OCL RZI F(1.OilL) FS 
j O L  ................. 1203 

!131 

?-SiH(FS!*J.3111...... l i s ?  3S.28 6 93.3 83.24 0 ws 
;-C=SiFS:.a.017) ...... 1231 2.179 5 09.8 193 Q e5 
3-SiY(PSI*O.J17)**?.. 2.35 99.8 3.2SXl 64.3 NS . 

__________-_------------------~------------------- 
CAXPAIGN 330 CEV - V A L I D A T I O N  S80 

F L I G H T  2 9  - WIND HEADING 
VARIANCE A N A L Y S I S  

'41 V:a:LO,CE C X F F .  I l i i E 9 V .  3E C 3 W .  55 T.STUOEi4T PS 
DCL ................. 
CZYSTIN r f i . .  2 5  - 5 5  26.05 3 i . 2 5  156.3 0 !4S 

l - S I N I P S i * 0 . 1 1 ~ 1 .  ..... -15.39 -17.33 -16.15 52.14 0 :.I5 
z - ~ f o S ( ~ ~ i 4 0 . ~ l 7 )  d.551  3.:9 5 . 9 2  13.33 0 as 

......... 
...... 

--. 

FIGU-SE 8 - M U L T I L I N E A R  R E G R E S S I O N  
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The SEE da ta  processing system, developed i n  1985, manages a n  
processes  t e s t  r e s u l t s .  T h i s  document provides  genera l  i n fo r  
mation on t h e  SEE system: objec t ives ,  c h a r a c t e r i s t i c s ,  bas i c  
p r i n c i p l e s ,  general  organizat ion and opera t ion .  Fbll documen 
t a t i o n  i s  access ib l e  by conputer using t h e  "HELP: SEE" command 
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