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This paper descr ibes  an i n t e g r a t e d  engineer ing 
environment developed t o  address  a c r i t i c a l  problem 
recognized a t  Warner Robins A i r  Logis t ics  Center: 
fragmented and/or non-existant engineer ing 
technica l  resources .  Before t h e  development of 
t h i s  se rv ice  (nicknamed t h e  Engineering Central  
Computing F a c i l i t y  ( E C C F ) )  , resources  t h a t  d i d  
e x i s t  were loca ted  i n  obscure l o c a t i o n s  pr imar i ly  
intended f o r  a s e l e c t  audience. The ECCF would 
spread these  t o o l s  t o  t h e  e n t i r e  engineer ing 
community a s  well as  add t h e  necessary t o o l s  f o r  
the  engineer ing day-to-day t a s k s  which were being 
performed manually. 

INTRODUCTION 

The concept f o r  t h e  ECCF began with t h e  
recogni t ion t h a t  each new weapon system procured by 
the  A i r  Force brought with it an e n t i r e l y  new 
support system o r  i n t e g r a t e d  support f a c i l i t y  
( ISF) .  . With t h i s  new system came a new opera t ing  
system, a new s e t  of support t o o l s ,  as well a s  a 
new set of cont rac tors  who may or may not have a 
deep understanding of how t h e  A i r  Force supports  
i t s  weapon systems. The concept of providing a 
common host  environment f o r  a l l  engineers  before  
the  equipment a r r i v e d  seemed t o  be a money saver  
and would add t o  t h e  combat readiness  of t h e  
supported systems. Also, due t o  t h e  c l a s s i f i c a t i o n  
problems t h a t  e x i s t  with each supported weapon 
system, t h e  t r a d i t i o n a l  support system shares  no 
common s e t  of t o o l s .  With t h e  ECCF, t o o l  shar ing  
could reduce t o t a l  a c q u i s i t i o n  c o s t .  

This concept l o s t  i t s  dr ive  due, however, t o  a 
c l a s s i f i c a t i o n  requirement. The c l a s s i f i c a t i o n  
problem between systems could be solved, but would 
l i m i t  access  beyond a cont ro l led  a rea ,  thus  
l i m i t i n g  t h e  engineer ing community. The ECCF 
concept was extended t o  t h e  e n t i r e  community by 
l i m i t i n g  t h e  processing t o  u n c l a s s i f i e d  work, while 
another s i m i l a r  system ( t h e  i n t e g r a t e d  c l a s s i f i e d  
computer network ( I C C N )  ) would address  t h e  
c l a s s i f i e d  need. The bottom l i n e ;  both systems 
would be l i k e  hardware and t h e  same opera t ing  
systems. Tools could be t ranspor ted  i f  needed. 

THE NE'IIIoRI[ SOLUTION 

To adequately provide serv ice  t o  a l l  
engineers ,  a network back-bone was required.  The 
i n i t i a l  concept was t o  u t i l i z e  t h e  base l o c a l  a rea  
network (LAN) which i s  a point- to-point  switching 
network. This was f i n e  f o r  te rmina l  access ,  but 
would not support f i l e  t r a n s f e r  between 
workstat ions.  A second, dedicated network was 
considered, but was r e j e c t e d  as it e s s e n t i a l l y  
dupl icated an e x i s t i n g  system ( t h e  Base LAN). An 
a l t e r n a t i v e  s o l u t i o n  was s e l e c t e d  which would allow 
high speed host  t o  host  f i l e  t r a n s f e r  over t h e  
e x i s t i n g  base LAN. U t i l i z i n g  t h e  ChipCom's 
Ethermodem and t h r e e  channels on t h e  base LAN, an 
Ethernet system was e s t a b l i s h e d  g iv ing  i n s t a n t  
access  t o  t h e  engineers .  

To reduce t o t a l  cos t ,  a r e a s  with concentrated 
computer requirements a r e  serv iced  with dedicated 
Ethernet access .  These were i d e n t i f i e d  using 
in-depth surveys of t h e  computer requirements. 
This included e x i s t i n g  resources  t h a t  can now be 
u t i l i z e d  by a l l  engineers .  

Addit ional ly ,  a l a r g e  computing f a c i l i t y  
e x i s t e d  i n  t h e  maintenance a rea  of t h e  base.  I f  
access  t o  these  systems could be provided, 
communication would be e a s i e r  between t h e  engineers  
designing t h e  changes and t h e  engineers  e f f e c t i n g  
i t .  This network br idge was accomplished using 
e x i s t i n g  f i b e r  o p t i c  te lephone l i n e s .  This br idge 
completed t h e  necessary network scope: A l l  WR-ALC 
engineers  were now a s  c lose  t o  t h e  network a s  t h e i r  
nearest  LAN drop. 

THE SOETHARE PROBLEM 

Early i n  t h e  development of t h e  ECCF, sof tware 
was considered a s  t h e  c r i t i c a l  component of t h e  
system. Again, ex tens ive  surveys were conducted 
both with sen ior  management and t h e  grass  roots  
users  of t h e  systems. Huge voids  were i d e n t i f i e d  
i n  t h e  fol lowing areas :  

1) E l e c t r i c a l / E l e c t r o n i c s  Engineering 
2 )  Mechanical Engineering 
3 )  F a c i l i t i e s  Engineering 
4 )  Computer Aided Software Engineering 
5 )  Engineering Documentation 
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With these  a r e a s  a s  t h e  major goals ,  in tense  
market surveys were conducted t o  determine what 
broad c a p a b i l i t i e s  were a v a i l a b l e .  It  was 
determined t h a t  many s o l u t i o n s  e x i s t  and would s u i t  
our needs. With t h e  except ion of t h e  Computer 
Aided Software Engineering, a l l  a r e a s  had well 
def ined s o l u t i o n s  by severa l  vendors. Therefore a 
competitive cont rac t  was l e t  t o  provide these  
items. 

To provide t h e  necessary l i n k s  t o  previously 
purchased sof tware and t o  ensure a growth path f o r  
t h e  developed data ,  minimal s tandards  were required 
of t h e  cont rac tors .  For t h e  e l e c t r i c a l ,  mechanical 
and f a c i l i t i e s  sof tware,  t h e  I n i t i a l  Graphics 
Exchange Spec i f ica t ion  (IGES) t o  be upgradable t o  
t h e  Product Def in i t ion  Exchange Spec i f ica t ion  
(PDES) when it becomes an accepted s tandard would 
form t h e  s tandard interchange s tandard.  For t h e  
Elec t ronic  Design Software, t h e  Elec t ronic  Design 
In te r face  Format ( E D I F )  would be t h e  accepted 
s tandard f o r  interchange.  

The p a r t i c u l a r  sof tware c a p a b i l i t i e s  provided 
for  each area  i s :  

Mechanical: 
Sol ids  Modeling 
2D and 3D Design/Draf t ing (Wireframe and sur face  

modeling) 

F a c i l i t i e s  Design: 
Draf t ing 
F a c i l i t i e s  Layout 
E l e c t r i c a l  Design 

E l e c t r o n i c / E l e c t r i c a l :  
E l e c t r i c a l  Desiqn/Draft i n s  
Elec t ronic  Desi&Drafting 
E l e c t r i c a l / E l e c t r o n i c  Analysis, Simulation and 

Pr in ted  C i r c u i t  Board Design 
t e s t i n g  

Engineering Documentation: 
Level 1 drawing c a p a b i l i t y  
Level 2 drawing c a p a b i l i t y  

TRAINING 

The i s s u e  of t r a i n i n g  a l s o  was addressed e a r l y  
i n  t h e  planning s tage .  Past  experience with 
de l ivered  systems without adequate t r a i n i n g  
provided t h e  incent ive  t o  procure with t h i s  system 
with t r a i n i n g  f o r  a l l  a f f e c t e d  personnel i n  phases. 
Training i s  a constant  need and a s  new personnel 
come on board, it w i l l  be provided. 

COMeUTER HARDWARE 

The core computing c a p a b i l i t y  c o n s i s t s  of a 
c l u s t e r  of mini-computer which provides  gener ic  
type s e r v i c e s .  Included i s  e l e c t r o n i c  mai l ,  
p ro jec t  management, and general  desk t o p  func t ions .  
Also, access  t o  t h e  main d isk  s torage  i s  provided 
through t h i s  f a c i l i t y .  

Applicat ion sof tware i s  hosted on t h e  c e n t r a l  
host c l u s t e r  u t i l i z i n g  a l i b r a r y  concept f o r  
package check-out and check-in. This  dramat ica l ly  
reduced 

the  t o t a l  number copies  needed f o r  each sof tware 
package. 

Secondary f i l e  s e r v i c e  i s  provided a t  var ious 
loca t ions  throughout t h e  base.  This  i s  pr imar i ly  
f o r  user  s p e c i f i c  requirements and may a l s o  be 
accessed from any remote l o c a t i o n .  

For i n s t a l l a t i o n s  r e q u i r i n g  dedicated computer 
resources, engineer ing workstat ions were provided 
with t h e  appropr ia te  sof tware combination. Direct  
access  i s  provided by l o c a t i n g  t h e  workstat ions i n  
t h e  engineer ing a reas ,  

For l i m i t e d  access  requirements t o  any of t h e  
above resources ,  t e rmina ls  were provided a s  wel l  a s  
t h e  necessary sof tware t o  u t i l i z e  e x i s t i n g  personal  
computer (PC) resources .  A l i m i t e d  number of 
Ethernet cards  were provided t o  allow t h e s e  P C s  t o  
t ransmit  da ta  f i l e s .  For those  without t h i s  
capabi l i ty ,  inter-communication sof tware i s  
provided a t  both t h e  PC and main computing 
f a c i l i t y .  

SulamRY 

While t h i s  system i s  i n  t h e  e a r l y  s tages  of 
development, it i s  now providing a necessary 
serv ice  t o  t h e  major i ty  of t h e  engineer ing 
community a t  Warner Robins ALC. Near-term 
enhancements w i l l  f u r t h e r  extend i t s  u s a b i l i t y  and 
product iv i ty  ga ins .  

The system provides a common set of hardware 
and software t o o l s  such t h a t  t h e  user  i n t e r f a c e  t o  
support systems i s  i d e n t i c a l ,  regard less  of where 
an engineer is  assigned.  This  system br ings  us  
c loser  t o  our goa l  of t r u e  i n t e g r a t e d  engineer ing 
a t  Warner Robins ALC. 
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