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LEVEL NAME DESCRI PTlON EXAMPLES 

1 PHY SI CAL CONTROL SPECIFIES THE ACTUAL MEANS RS 232 C, RS 4221423, NASA RF 
OF SYMBOL TRANSMISSION & EM1 SSION STANDARDS 
ACROSS A PHYSICAL MEDIUM 

2 LINK CONTROL ENABLES LOGICAL SEQUENCES BI  SYNC, SDLC, HDLC, ADCCP, 
OF MESSAGES TO BE EXCHANGED TELEMETRY ERROR CORRECT1 NG 
RELIABLY ACROSS A SINGLE CODING STANDARDS 
PHYSICAL DATA LINK 

3 NETWORK CONTROL PROVIDES LOGICAL CHANNELS X.25, NASCOM BLOCK STAN- 
CAPABLE OF RELIABLY TRANS- DARD 
FERRING INFORMATION BE 
TWEEN TWO END PO l NTS OF 
A SINGLE COMMUNICATIONS 
NETWORK 

4 TRANSPORT END-TO- PROVl DES RELIABLE ENDPOINT- CURRENTLY BEING DEFINED 
END CONTROL TO-ENDPOINT TRANSPORT OF 

MESSAGES ACROSS AN ARBI- 
TRARY CONFI GURATI ON 
SPANNING SEVERAL INTER 
CONNECTED NETWORKS. 

Fig.  5. Level  Hierarchy: ANSI Reference Model 
For D i s t r i b u t e d  Systems. 

computed over  t h e  e n t i r e  packet .  The packet  l eng th  would be s e l e c t e d  by t h e  instrument 
des igner  from a s e t  of  s t anda rd  va lues .  The s p a c e c r a f t  d a t a  system would ga the r  packets  
from each source a s  they  become adap t ive ly  c r e a t e d  by t h e  ins t rument  and assemble them i n t o  
Level 3 t r a n s p o r t  frames f o r  t ransmiss ion  through t h e  d e l i v e r y  network t o  t h e  use r  on t h e  
ground. The t r a n s p o r t  frames would be of f i x e d  l eng th  and would c o n s i s t  of  a s tandard  
header ,  a d a t a  f i e l d  which con ta ins  e i t h e r  an e n t i r e  source packet  o r  a contiguous segment 
of a packet ,  and a t r a i l e r  con ta in ing  an e r r o r - d e t e c t i n g  p a r i t y  code computed over t h e  
e n t i r e  frame. This  t r a n s p o r t  process  i s  shown i n  Figure  6 which a l s o  i n d i c a t e s  how a por- 
t i o n  of t h e  source header would "echo" i n  each t r a n s p o r t  frame i n  o r d e r  t o  produce a com- 
p o s i t e  t r a n s p o r t  header which d i s p l a y s  f u l l  c h a r a c t e r i s t i c s  of  autonomy. 

The Dra f t  P ro toco l s  

Standards f o r  t h e  source packet  and t r a n s p o r t  frame p ro toco l s  a r e  p r e s e n t l y  being devel-  
oped wi th in  the  NEEDS program and e f f o r t s  a r e  being made t o  des ign  t h e s e  p ro toco l s  t o  be 
compatible with c u r r e n t l y  developing n a t i o n a l  and i n t e r n a t i o n a l  s tandards .  A r e c e n t  d r a f t  
ve r s ion  of t h e  s t anda rds  i s  shown i n  Figure  7. 

The source packet  con ta ins  a mandatory primary header and an op t iona l  secondary header.  
The primary header con ta ins  i d e n t i f i c a t i o n  of  t h e  source ins t rument  ( s p l i t  i n t o  two separ-  
a t e  f i e l d s  t o  provide bu r s t - e r ro r  p r o t e c t i o n )  a s  w e l l  a s  s p e c i f i c a t i o n  of t h e  mission on 
which t h e  instrument is being flown. The remaining f i e l d s  i d e n t i f y  t h e  sequence number of 
t h e  packet  a s . i t  i s  genera ted  by t h e  source ,  t h e  t o t a l  l eng th  of t h e  packe t ,  and t h e  format 
of any secondary header.  Standards f o r  t he  secondary header a r e  p r e s e n t l y  undefined b u t  w e  
fo re see  t h a t  a n c i l l a r y  d a t a  such a s  s p a c e c r a f t  measurement t ime and po in t ing  information,  
suppl ied  t o  t h e  ins t rument  by t h e  s p a c e c r a f t  d a t a  system, w i l l  be i n s e r t e d  here .  The 
t r a i l e r  conta in ing  packet  p a r i t y  w i l l  probably be genera ted  us ing  t h e  same polynomial a s  
commercial ground systems. 

The t r a n s p o r t  frame header begins wi th  a pseudonoise synchroniza t ion  code followed by a 
f i e l d  which d e f i n e s  t h e  t ransmiss ion  mode of  t h e  d e l i v e r y  network. Next is a sequence count 
de f in ing  t h e  s e r i a l  number of  t h e  frame a s  it is generated by t h e  s p a c e c r a f t  d a t a  system 
and a f t e r  t h i s  i s  a f i e l d  spec i fy ing  any "options" s e l e c t e d  i n  t h e  format o f  t h e  frame 
i t s e l f :  one o f  t h e s e  op t ions  inc ludes  t h e  c a p a b i l i t y  t o  i n s e r t  one o r  more 16-bi t  words 
i n  t h e  header f o r  c e r t a i n  network c o n t r o l  purposes. The header w i l l  a l s o  de f ine  which por- 
t i o n  ( o r  "segment") of  a p a r t i c u l a r  source  packet  i s  t r anspor t ed  wi th in  t h e  frame. The 


