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LHD 2-MAR-75 13:39 31930 
test 

(j31930) 2-MAB-75 1 3 :  39 ;:}j Titles Author(s): Lawrence H, Day/LHD; 
Distributions /iHD( [ ACTION ] ) j Sub-Collections: NIC; Clerks LHD; 

/ 



* 

t h e  a b s t r a c t  
L H D  2 - M A R - 7 5  1 3  S  4 3  3 1 9 3 1  

w e l l  a t  l e a s t  i  t r y  h a r d e r ! ! !  i  r e a l i z e d  a f t e r  t h a t  y o u  p r o b a b l y  
c o u l d n  t  g e t  i n t o  m y  t i l e  , , , t h a t  o n l y  w o r K s  w i t h i n  t h e  b p g  d e f i n e d  
g r o u p , , , s o r r y  a b o u t  t h a t , . . w e  w i l l  h a v e  t o  d e f i n e  a  b p g / r a h  ( w h a t  
h a p p e n e d  t o  t h e  i n i t i a l " ' * ! " ? ? ? )  g r o u p  f o r  p u r p o s e s  o f  t h e  c o n t r a c t  s o  
w e  c a n  d i p  i n t o  v a r i o u s  j o i n t  f i l e s , , , h o p e  t h i s  f i n d s  y o u  w e l l  
l a r r y  

1 



t h e  a b s t r a c t  
L H D  2 - M A R - 7 5  1  3  8  4 3  3 1 9 3 1  

( J 3 1 9 3 1 )  2 - . M A R - 7 5  1 3  s  4  3  ? » ?  f  T i t l e s  A u t h o r f s j i  L a w r e n c e  H »  D a y / L H D f  
D i s t r i b u t i o n }  / R A H  (  [  A C T I O N  J  )  L H D (  [  I N F O - O N L Y  1  )  f  S u b - C o l l e c t i o n s ?  
N I C  J  C l e r i c s  L H D ?  



F E E D  2 - M A R - 7 5  1 8 : 5 2  3 1 9 3 2  
A c k n o w l e d g e m e n t  o f  b a r k e r  M e s s a g e s  t o  F E E D  

I n  r e p l y  t o  y o u r  m e s s a g e  o f  1 5 - F E B - 7 5  2 1 5 1 - P  1 7 - F E 8 - 7 5  1 1 5 3  1 7 - F E B - 7 5  
1 5 5 4 - P  K I R K  D C E  
J o u r n a l :  ( 2 5 4 0 6 , )  ( 2 5 4 1 2 # )  ( 2 5 4 1 6 , )  1  

A  n o t e  t o  a c k n o w l e d g e  r e c e i p t  o f  m a r k e r  d i a l o g u e .  Y o u r  m e s s a g e s  
h a v e  t e e n  c o p i e d  t o  t h e  d e s i g n  r e c o m m e n d a t i o n s  b r a n c h  o f  t h e  
f e e d b a c k  f i l e ,  S u s a n / F F E D  l a  

1 



A c k n o w l e d g e m e n t  o t  M a r k e r  M e s s a g e s  t o  F E E D  
F E E D  2 - M A P - 7 S  1 8 : 5 2  3 1 9 3 2  

C J 3 1 9 3 2 )  2 - M A P - 7 5  1 8 : 5 2 ; : ) ;  T i t l e :  A u t h o r ( s ) :  S p e c i a l  j h b  
F e e d o a c k / F E E D ;  D i s t r i b u t i o n :  / D C E C  [  I N F O - O N L Y  3  )  K l P - K C  I  I N F Q - Q N I Y  3  3  
F E E D  (  [  I N F O - O N L Y  3  )  ;  S u b - C o l l e c t i o n s ;  S R I - A R C ;  C l e r k :  F E E D ;  



a c knowledgement  o t  25425 ,  
FEED 2 -M A R -75  16 : 56  31933  

in  rep ly  t o  your  message  o f  19 -FEB-75  1422 -P  DVN 
j ourna l s  ( 25425# )  
S ubjec t !  Show Marker  L i s t  Put s  You  in  a  Loop ,  

1 

The  bug  you  repor ted  a ppea rs  t o  be  DN LS on ly ,  I t  has  been  r r o y e d  
t o  the  bugs  bra n ch  in  th e  f eedback  f i l e ,  Susan /FEED l a  

1 



acknowledgement of 25425, 
F E E D  2 - M A R - 7 5  t  8  J 5 6  3 1 9 3 3  

( J 3 1 9 3 3 1  2 - M A R - 7 5  1  a : 5  6  *  y  j  r  T i t l e s  A U t h o r C s J j  S p e c i a l  J h b  
F e e d b a c k / F E E D ;  D i s t r i b u t i o n ;  / D V N C  t  I N F O - O N L Y  ]  3 F E E D (  [  I N F O - O N L Y  3  )  
;  S u b - C o l l e c t i o n s :  S R i - A R C >  C l e r k ;  F E E D >  



FEED 2-MAR-75 19 S 06 31934 
acknowledgement o£ 25427* 

In reply to your message of 19-FEB-75 1527*P KIRK 
Journal; (25427*) 
Subject; Locator OP fix 

1 

Thanks, Don't know how the obsolete OP-GUIDE links got there, 
Susan/FEED la 

1 



F E E D  2 - M A R - 7 5  1 9 } 0 6  3 1 9 3 4  
a c k n o w l e d g e m e n t  o t  2 5 4 2 7 ,  

( J 3 1 9 3 4 )  2 - N A P - 7 5  1 9  s  0 6  y  J  J  J  T i t l e s  A u t h o r ( s ) :  S p e c i a l  J h b  
F e e d b a c k / F E E D ;  D i s t r i b u t i o n s  / K I R K (  [  I N F Q - O N L Y  J  )  J C P (  [  I N F O - O N L Y  )  )  
F E E D (  t  I N F O - O N L Y  1  )  D P C S (  f  I N F O - O N L Y  3  )  }  S u b - C O i l e c t i o n s 5  S R I - A R C  
D R C S 5  C l e r k s  F E E D ;  



acknowledgement of C25429»3 
FRIED 2-MAR*-75 195 10 31935 

In reply to your message of 19<"FEB»75 1546-P POOH 
Journals (25428#) 
Subjects tfte character § 

1 

SorrV I didn't get back to you sooner. Are You still having 
problems with § In statement names? If so please let me know 
again. Susan/fEED la 

1 



F E E D  2 - M A R - 7 5  1 9 : 1 0  3 1 9 3 5  
a c k n o w l e d g e m e n t  o t  ( 2 5 4 2 8 , )  

( J 3 1 9 3 5 )  2 * M A P » 7 5  1 9 1 1 0 ? n :  T i t l e :  A u t h o F ( s ) :  S p e c i a l  J h b  
F e e a b a c k / F E E D j  D i s t r i b u t i o n :  / P O O H C  t  A C T I O N  ]  )  F E E D (  C  A C T I O N  ]  )  :  
S u b - C o l l e c t i o n s :  S R i - A F C j  C l e r k :  F E E D :  



F E E D  2 - M A F - 7 5  1 9 1 1 8  3 1 9 3 6  
a c K n o w w l e d g e m e n t  ° f  2 5 4 3 1 ^  

I n  r e p l y  t o  y o u r  m e s s a g e  o f  i 9 * F E B - 7 5  1 5 5 4 - P  K I S K  
J o u r n a l s  ( 2 5 4 2 9 * 1  
S u b j e c t s  A d d r e s s  e x p r e s s i o n  b u g  

X  b e l i e v e  w h a t  y o u  s e e  i n  t h e  l i s t  o f  a l t e r n a t i v e s  i s  a  p r o m p t .  I  
d o n ' t  k n o w  w h y  i t  i s n ' t  i n  a l l  c a p s  a n d  I ' m  n o t  s u r e  p r o m p t s  a r e  
s u p p o s e d  t o  s h o w  i n  t h e  l i s t  a n y w a y ,  E l i z a b e t h  -  i s  t h i s  a  b u g ?  
S u s a n / F E E D  

1 



a c k n o w l e d g e m e n t  o f  2 5 4 3 1  ,  
F E E D  2 - M A R - 7 5  1 9 1 1 8  3 1 9 3 b  

C J 3 1 9 3 6 )  2 - M A P - 7 5  1 9  s  1 8  j ; s  j  T i t l e s  A u t h o r ( s ) s  S p e c i a l  J h b  
F e e d b a c k / F E E D s  D i s t r i b u t i o n }  / E K M (  £  A C T I O N  ]  )  K I R K (  [  A C T I O N  ]  )  F E E D (  
f  A C T I O N  ]  )  f  S u b - C o l l e c t i o n s :  S P l - A R C j  C l e r k i  F E E D ?  



7 
FEED 2-MAR-7S 19{24 

acknowledgement of 25429, 

In reply to your Message of 19-FEB-75 1554-f KIRK 
Journal: (25429,3 
Subject,: Address expression bug 

It does indeed appear to be a oug - it has been moved to the busgs 
branch in the feedeaCK file, p,s, in the Drevious message 
regarding (25431,) Subject Numi I gave the wrong link - got 
these two mixeo up, susan/FEED 

31937 

1 

la 

1 



F E E D  2 - M A R - 7 5  1 9 : 2 4  3 1 9 3 7  
a c k n o w l e d g e m e n t  o t  2 5 4 2 9 ,  

U J 3 1 9 3 7 )  2 - M A P - 7 5  1 9 : 2 4 J J J :  T i t l e :  A u t h o r c s ) ?  s p e c i a l  j n b  
F e e d b a e k / F E E D j  D i s t r i b u t i o n :  / E K M (  [  I N F G - Q N L Y  ]  )  K l R K C  t  I N F O - O N L Y  1  )  
F E E D (  r  I N F O - O N L Y  ]  5  ;  S u b - c o l l e c t i o n s :  S R I - A R C ?  C l e r k ;  F E E D ;  



FEED 2-MAF-75 19:27 3193b 
acknowledgement of C25436,) 

In reply to your message of 20-FEB-75 ibib-p KIRK 
Journal: (25436,3 
Subject: Bua in Process Commands 

1 

Your bug report has been moved to the bugs branch of the feedback 
file, Susar/FEED 

1 



acknowledgement of (25436*) 
FEED 2-MAK-75 19:27 31938 

CJ31938) 2*MAP-75 19:27???? Title: AutnorCs): special Jho 
Feedback/FFED: Distribution: /KIpK( [ INFO-ONLy ] ) FEED( t INFO' 
) f Sub-Collections: SFI-ARC* Clerk: FEED: 

'ONLY J 



/ * 

F E E D  2 - M A F - 7 5  2 0 : 0 2  3 1 9 3 9  
a c k n o w l e d g e m e n t  o t  ( 3 1 8 9 5 # )  

I n  r e p l y  t o  y o u r  m e s s a g e  o f  2 3 - F E B - 7 5  0 6 3 4 - p  W E C  
J o u r n a l :  ( 3 l 8 9 5 » )  
S u b j e c t :  E E  s c r e e n  c o n t r o l  

1  

J e a n n e  f o r w a r d e d  a  c o p y  o f  ( 3 1 8 9 5 , )  t o  f e e d b a c k  a n d  i t  h a s  b e e n  
c o p i e d  t o  t h e  d e s i g n  r e c o m m e n d a t i o n s  b r a n c h ,  J e a n n e  i s  a l s o  
p l a n n i n g  t o  r e c o r d  a n y  p e r t i n e n t  d i a l o g u e  b e t w e e n  s h e  a n d  
L i c k l l d e r ,  S u s a n / F E E D  l a  

1 



a c k n o w l e d g e m e n t  o t  ( 3 1 8 9 5 , )  
F E E D  2 - M A R - 7 5  2 0 1 0 2  3 1 9 3 9  

C  v j  3 1 9  3  9  )  2 - N A F - 7 5  2 0 » 0 2 j f H  T i t l e s  A u t h o r ( s ) }  S p e c i a l  J h b  
F e e d b a c k / F E E D J D i s t r i b u t i o n :  / W E C (  E INFO-ONLY 3 )  RW«( [  INFO-ONLY ]  )  
JMB( [  INFO-ONLY 3 )  C H I (  [  I N F O -ONLY 3 )  F E E D (  [  INFO-ONLY 3 )  J 
S u b - C o l l e c t i o n s s  S R I - A R C j  C l e r k s  F E E D ;  



/H 

acknowledgement of (31898,) 
FEED 2-MAR-75 20:13 31940 

in reply to your message of 24"F£B-75 0721-P JMB 
journal: (31898#) 
Subject: Dr, tiekllder's desire to 'scroll* In dNLS <Re 
Carlson's-"31895»> 

1 

Jeanne I've moved your message to the design recommendations 
branch of the feedback file in support of implementing a scrolling 
feature, Susan/FEED la 

1 



FEED 2-MAR-75 20J13 31940 
acknowledgement of (31898,) 

(031940) 2-MAR-75 20S13jsjj Titles AuthorCs)! Special Jhb 
Feedback/FEEDS Distribution! /JMB( t INFO-ONLY ] ) WECC C INFO-ONLY ) ) 
CHIC [ INFO-ONLY ] ) PWW'C [ INFO-ONLY ] ) CKMC [ INFO-ONLY 3 ) FEED ( [ 
INFO-ONLY ] 3 | SUb-Collections: SFI-ARCJ Cierks FEEDJ 



* 

acknowledgement of (25449,) 
FEED 2-MAR-75 205 21 31.941 

In reply to your message of 24-FEB-75 1222-P 
Journau (25449 ,) 
Subject; Insert date command 

RLl 

Why is Date a second level commandword in the Insert Date command 
when there is no first level command beginning with D. CHI -
forward this on to someone else if they are more appropriate to 
answer tnis question, Susan/FEED la 

1 



a c k n o w l e d g e m e n t  o f  ( 2 5 4 4 9 0  
F E E D  2 - M A R - 7 5  2 0 : 2 1  3 1 9 4 1  

( J 3 1 9 4 1 )  2 - M A R - 7 5  2 0 : 2 1 ; ; ; ?  ' T i t l e :  A u t h o r ( s ) :  s p e c i a l  J h b  
F e e d b a c k / F E E D j  D i s t r i b u t i o n s  / C H T C  t  A C T I O N  ]  )  R L L C  t I N F O - O N L Y  ]  )  
J H B (  [  I N F O - O N L Y  }  )  F E E D  C  t  I N F O - O N L Y  ]  ) J S u b - C o l l e c t i o n s  I  S R I - A R C ?  
C l e r k :  F E E D ?  



. 

acknowledgement of (25484#) 
FEED 2-MAR-75 20 : 47 31942 

In reply to your message of 26-FEB-75 1011-P DCE 
Journals (25484#) 
Subject! To FEED re JI's OP questions 

1 

1 



a c k n o w l e d g e m e n t  o £  ( 2 5 4 8 4 , )  
F L E D  2 - M A R - 7 5  2 0 } 4 7  

C J 3 1 9 4 2 )  2 - M A R - 7 5  2 0 : 4 7  m ? ?  T i t l e :  A u t h o r s ) :  S p e c i a l  J h b  
F e e d e e c k / F E E D ?  D i s t r i b u t i o n ?  / D C E (  t  I N F O - O N L Y  )  )  J I C  (  I N F O - O N L Y  J  )  
F E E D (  [  I N F O - O N L Y  ]  )  ?  S u b - C o l l e C t i o n s :  S R I - A R C ?  C l e r k :  F E E D ?  



acknowledgement ot (25482#) 
FEED 2-MAR»75 20852 31943 

In reply to your message of 26-FE8-75 0930-P DCE 
Journal J (25482#) 
Subject: To Dave potter re Qffice-l CONAN problem 

1 

Thanks *or notifying feedback. The Info helped to answer other 
users similar problems, susan/FEED la 

1 



FEED 2-MAR-75 20!52 31943 
acknowledgement ot (25482#) 

CJ31943 ) 2-MAP-75 20: 5 2»y j j Title; Author(s); Special Jhb 
Feedbaek/FEED; Distribution! /DCE( C INFO-ONLY ] ) DAP( ( INFO-ONLY ] ) 
FEED( l INFO-ONLY ] 1 JCM( [ INFO-ONLY ] ) JCP( ( INFO-ONLY 3 ) ! 
Sub-Collections! SRI-ARC; Clerk; FEED; 



acknowledgement o£ (31908,) 
FEED 2-MAR-75 21:03 31944 

In reply to your message of 27-FEB-75 0844-P EvJK 
Journal: (31908#) 
Subject: Journal mail problems - Insert character at beginning of 
statement, 

1 

I hasn't sure what the problem was that you were talking about but 
it may be that the name delimiters aren't right in the journal 
statement, I think there's a bug now that sets up journal 
branches with MIL NUl delimiters when the print journal looks for 
journal with ( and ) delimiters, Change delimiters and that may 
solve your problem, Susan/FEED la 

1 



a c k n o w l e d g e m e n t  o f  (  3 1 9 0 8 # ! )  
F E E D  2 - M A R - 7 5  2 1 5 0 3  3 1 9 4 4  

( J 3 1 9 4 4 )  2 - M A F - 7 5  2 i : 0 3 f n f  T i t l e s  A u t h o r ( s ) s  S p e c i a l  J h b  
F c e d b e e k / F E E D )  D i s t r i & u t i o n  5  / E J K C  C  I N F O - O N L Y  ]  )  W W P 2 (  [  I N F O - O N L Y  ]  )  
D L S (  [  I N F O - O N L Y  ]  )  J L N (  C  I N F O - O N L Y  ]  5  F E E D (  [  I N F O - O N L Y  3  )  5  
S u b - C o l l e c t i o n s |  S R I - A p C j  C l e r k s  F E E D ;  



* 

M C S  3 - M A R - 7 5  0 f e : 1 3  

P a t t  I  r e a d  y o u r  m e s s a g e s  a n  w i l l  g i v e  t h e m  t o  M r ,  B e r t r a n d  o n  t h e  
s econd  one  I  wi l l  have  to  check  with  Mr ,  GGreenan  ana  wi l l  c ome  b ack  
t o  y o u .  

1 



»> 

M C S  3 - M A F - 7 5  0 6  5 1 3  3 1 9 4 5  

C J 3 1 9 4 5 )  3 - M A P - 7 5  0 6 s i 3 f ! ? »  T i t l e :  A u t h o r ( s ) :  M a r i a  C ,  5 c o t t / M C S >  
D i s t r i b u t i o n :  / P N O (  f  I N F Q - O N L Y  ]  )  »  S u b - C o l l e c t  i o n s :  N I C :  C l e r i c :  . M C S :  



n a m e  o f  m a g a z i n e  

F o r e i g n  Broadcas t  I n f o r m a t i o n  s e r v i c e  

M C S  3 - M A R - 7 5  0 6 : 2 5  3 1 9 4 6  

1  

1 



n a m e  o f  m a g a z i n e  
M C S  3 - M A R - 7 5  0 6  S 2 5  3 1 9 4 6  

C J 3 1 9 4 6  )  3 - M A B - 7 5  0 6 i 2 5 h m  T i t l e :  A u t h o r ( s ) :  M a r i a  C ,  S c O t t / M C S f  
D i s t r i b u t i o n :  / J m B (  C  I N F O - O N L Y  ]  )  >  s u b - C o l l e c t i o n s !  N I C }  C l e r k :  M C S ;  



Lj f  

l i s t  o f  s u b s c r i p t i o n s  

A e r o s p a c e  d a i l y D e c ,  7 5  

C o m m e r c e  B u s i n e s s  D a i l y  ( 3 )  

C o n g r e s s i o n a l  R e c o r d  

L e  M o n d e  

F e d e r a l  R e g i s t e r  

F o r e i g n  B r o a d c a s t  i n f o r m a t i o n  s e r v i c e  

W a l l  s t r e e t  j o u r n a l  ( 2 )  

W a s h i n g t o n  P o s t  ( 1 0 )  

C o m m e r c e  B u s i n e s s  D a i l y  ( 3 )  

M C S  3 - M A R - 7 5  0 6 5 3 1  3 1 * 4 7  

1 

2 

3  

4  

5  

6  

7  

8 

9  

1 



M C S  3 - M A R - 7 S  0 6 : 3 1  3 1 9 4 7  
l i s t  o f  s u b s c r i p t i o n s  

C J 3 1 9 4 7 )  3 - M A P - 7 5  Q 6 s 3 l n n  T i t l e :  
D i s t r i b u t i o n :  / J M B (  C  I N F O - O N L Y  1  )  >  
O r i g i n :  <  S C O T T #  S U B S C R I P T I O N S , N L S » 2 #  
; ;  ?  : « # # # :  

A u t h o r C s ) :  M a r i a  c ,  S c o t t / M C S j  
S u b - C o l l e c t i o n s :  N I C :  C l e r i c :  m c s :  
> #  2 6 - F E B - 7 5  0 8  S  0 5  M C S  



D L S  3 - M A R - 7 5  0 7 : 1 1  3 1 9 4 8  
R A D C  i n t e r e s t ,  U s e  a n d  P l a n s  R e g a r d i n g  t h e  A R P A N E T  

J a k e  h e r e ' s  a  c u t  a t  a n  e n t r y  i n  t h e  A R P A N E T  R e s o u r c e  N o t e b o o k ,  
S o r r y  t o  h a v e  t a k e n  s o  l o n a *  b u t  c o u l d n ' t  u s e  t h e  J o u r n a l  f o r  t h e  
P a s t  w e e k ,  I f  y o u  n e e d  m o r e *  c o n t a c t  T o m  L a w r e n c e . « . h e ' s  t h e  L i a i s o n  
m a n  h e r e ,  S t o r e y  



D L S  3 - M A F - 7 5  0 7  »  H  3 1 9 4 8  
P A D C  I n t e r e s t ,  U s e  e n d  P l a n s  R e g a r d i n g  t h e  A R P A N E T  

P r i n c i p l e  i n v e s t i g a t o r - " D u a n e  S t o n e  

T h e  R o m e  A i r  D e v e l o p m e n t  C e n t e r  c R A D C )  h a s  a  m i s s i o n  o f  c o n d u c t i n g  
R & D  f o r  t h e  A i r  F o r c e  S y s t e m s  C o m m a n d  i n  t h e  g e n e r a l  a r e a  o f  g r o u n d  
e l e c t o n l c s .  T h i s  i s  c a r r i e d  o u t  t h r o u g h  5  o p e r a t i n g  d i v i s i o n s  i n  t h e  
a r e a s  o f ;  C o m m u n i c a t i o n s ,  c o m p u t e r s ,  R a d a r ,  i n t e l l i g e n c e  a n d  
R e l i a b i l i t y ,  

R A D C  i s  i n t e r e s t e d  g e n e r a l l y  i n  t h e  A R P A N E T #  a s  a n  e x a m p l e  o f  
a d v a n c e d  d i g i t a l  c o m m u n i c a t i o n s  t e c h n i q u e s  a p p l i c a b l e  t o  c o m m a n d  a n d  
C o n t r o l  p r o b l e m s ,  T h e  I n f o r m a t i o n  S c i e n c e s  D i v i s i o n  ( I S )  c o n d u c t s  
r e s e a r c h  i n  t h e  a r e a s  o f !  e x e c u t i v e  s y s t e m s #  h i g h e r  o r d e r  l a n g u a g e s #  
d a t a  m a n a g e m e n t  s y s t e m s #  n e t w o r k i n g  t e c h n o l o g y #  p a r a l l e l  p r o c e s s o r s #  
a n d  g r a p h i c s ,  

T h e  h e a v i e s t  u s e  o f  t h e  A R P A N E T  i s  t o  a c c e s s  a n d  e v a l u a t e  t h e  © n  L i n e  
S y s t e m  C N L S )  a t  Q f f i c e - i ,  2 0 * 3 0  p e o p l e  w i t h i n  t h e  I n f o r m a t i o n  
S c i e n c e s  D i v i s i o n  a r e  u s i n g  n l 5  t o  s u p p o r t  m u c h  o f  t h e i r  d a i l y  
a c t i v i t y :  r e p o r t  p r e p a r a t i o n  a n d  p u b l i c a t i o n ,  m e m o  a n d  l e t t e r  
c r e a t i o n  a n d  d i s t r i b u t i o n ,  p r o c u r e m e n t  p a c k a g e s ,  p r o j e c t  e n g i n e e r  
f i l e s ,  t e a m  c o m m u n i c a t i o n  a n d  p r o j e c t  m a n a g e m e n t ,  

R A D C  i s  p a r t i c i p a t i n g  i n  t h e  N a t i o n a l  S o f t w a r e  w o r k s  ( N S W )  p r o j e c t  
a n d  P i a n s  t o  P i a e e  i t s  H - 6 1 8 0  s y s t e m  o n  t h e  A R P A N E T  b y  J u l y  7 5 ,  I t  
w i l l  b e  b r o u g h t  U P  a s  a  T o o l  B e a r i n g  H o s t  r u n n i n g  t h e  M U L T I C S  
e x e c u t i v e  w i t h  v a r i o u s  t o o l s  s u c h  a s  v a l i d a t o r s #  c o m p i l e r s #  a n d  M i s  
s y s t e m s  i n t e r f a c e d  t o  t h e  N s w ,  A s  p a r t  o f  t h e  N S W  P r o j e c t #  R A D C  w i l l  
a c q u i r e  a  P D P - 1 1  e a r l y  i n  7 6 ,  w h i c h  w i l l  r u n  t h e  N S W  f r o n t  e n d  
s o f t w a r e  u n d e r  t h e  E L F  o p e r a t i n g  s y s t e m ,  
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W e  l ^ e e d  t o  S e e  O n e  A n o t h e r ' s  F i l e s  T o  w o r k  

A t  B B N  B  t h e  d i r e c t o r y  p r o t e c t i o n s  a r e  a p p a r e n t l y  s e t  s o  u s  
b y  d e f u a l t  l i s t  o n e  a n o t h o t h e r ' s  d i r e c t o r y .  T h i s  d i f f i c u l t  
p a r a n o i d  w o r k i n g  n o d e  i f  i t  i s  a p p r o p r i a t e  a n y w h e r e  i s  n o t  
a p p r o p r i a t e  t o  t h e  d e v e l o p m e n t  g r o u p ,  S y s t e m s  p r o g r a m m e r s ,  
e x a m p l e ,  c a n n o t  l i s t  t h e  s y s t e m s  d i r e c t o r y ,  1  u r g e  t h a t  d i  
b e  r e s e t  t o  u n i v e r s a l  l i s t .  

e r s  c a n n o t  
a n d  

f o r  
r e c t o r i e s  
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( J 3 1 9 5 1 )  3 » M A P » 7 5  O S j i S j u j  T i t l e s  A u t h o r ( s ) :  D i r k  H ,  V a n  
N o U h U y s / D V N )  D i s t r i b u t i o n :  / F E E D  C  [  A C T I O N  ]  )  E K M (  [  I N F O - O N L Y  ]  )  t  
S u b - C o l l e c t i o n s {  S P I - A P C ;  C l e r k :  D V N ?  
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( J 3 1 9 5 3 )  3 " » . v a R " 7 5  0 9 { l i | j ; f  T i t l e s  A u t h o r f s j s  M i c h a e l  A ,  
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N e w  i d e n t  f o r  a  s u b s e t  o f  K W A C  , F I R S T A I D  

T h i s  i s  i n  r e s p o n s e  t o  t h e  d i s c u s s i o n s  a b o u t  s e t t i n g  u p  a  n e w  i d e n t  
f o r  u s e  b y  s o m e  o f  t h e  K w A C  m e m b e r s  t o  t r y  t o  p r o v i d e  s o m e  f o r m  o t  
c o m m u n i t y  a i d  f o r  t h e  w o r k s h o p  A r c h i t e c t s ,  



R M S 2  3 - M A R - 7 5  0 9 J J 9  3 1 9 5 4  
N e w  i d e n t  f o r  a  s u n s e t  o f  K W A C  « . . .  F I R S T A I D  

A t  t h e  l a s t  K W A C  m e e t i n g  w e  d i s c u s s e d  s e t t i n g  UP a n  i d e n t  t h a t  w o u l d  
b e  m o r e  r e p r e s e n t a t i v e  o f  t h e  K W A C  u s e r  c o m m u n i t y ,  T h i s  w o u l d  e n a b l e  
u s  t o  v t e e p  i n f o r m e d  b e t w e e n  m e m b e r s  w i t h o u t  n e e d l e s s l y  b o t h e r i n g  
o t h e r s  w i t h  t h e  K W A C  i d e n t  w h o  h a v e  n o  i n t e r e s t  i n  t h e  p r o b l e m s  
e n c o u n t e r e d  b y  s o m e  o f  t h e  K W A C  m e m b e r s ,  i t  w a s  a l s o  s u g g e s t e d  t h a t  
w e  u s e  t h i s  n e w  i d e n t  t o  s e n d  a  c o p y  o f  F E E D B A C K  m e s s a g e s  t h a t  m a y  
h a v e  s o m e  r e l a t i o n  t o  w o r k  b e i n g  d o n e  b y  o t h e r  K W A C  m e m b e r s ,  i n  t h i s  
w a y  w e  c o u l d  g e t  s o m e  r e s p o n s e  f r o m  t h e  c o m m u n i t y  a n d  s o m e  F I R S T A I D  
w i t h  o u r  m u t u a l  p r o b l e m s ,  

B e l o w  i s  a  l i s t  o f  m e m b e r s  u n d e r  t h e  K W A C  i d e n t ,  T h i s  l i s t  i s  
s t r u c t u r e d  s o  t h a t  t h o s e  m e m b e r s  a t  t h e  f i r s t  l e v e l  w i l l  b e  t h e  o n e s  
t o  b e  i n c l u d e d  i n  t h e  n e w  i d e n t  F I R S T A I D ,  I f  y o u  h a v e  a n y  
s u g g e s t i o n s  a n d  a d d i t i o n s  t o  t h i s  l i s t  w i l l  y o u  m a k e  t h e m  k n o w n  t o  
m e  b e f o r e  t h e  e n d  o f  t h e  w e e k  s o  t h a t  w e  c a n  p r o c e e d  w i t h  
e s t a b l i s h i n g  t h i s  n e w  I d e n t ,  o n c e  t h e  n e w  i d e n t  i s  s e t u p  I  w i l l  
i n f o r m  t h e  F l F S T A i D  g r o u p  a n d  w e  c a n  b e g i n  s o m e  f o r m  o f  c o m m u n i t y  
f e e d b a c k .  

S i n c e  i d e n t s  a r e  a  f e a t u r e  t 0 r  t h e  J o u r n a l  s y s t e m ,  i f  w e  u s e  t h e  
j o u r n a l  t o  s e n d  m e s s a g e s  t o  F E E D B A C K  t h e n  w e  c a n  a l s o  s p e c i f y  
F I R S T A I D  a s  o n e  o f  t h e  r e c i p i e n t s  o f  t h e  m e s s a g e ,  S n d m s g  d o e s  n o t  
r e c o g n i z e  i d e n t s ,  t h e r e f o r e  w e  w i l l  h a v e  t o  u s e  t h e  s n d m s g  f e a t u r e  
t h a t  a l l o w s  t h e  u s e r  t o  i n s e r t  a  f i l e  c o n t a i n i n g  t h e  n a m e s  o f  t h e  
F I R S T A I D  m e m b e r s .  T h e  p r o b l e m  w i t h  u s i n g  s n d m s g  r a t h e r  t h a n  j o u r n a l  
i s  o n e  o f  h a v i n g  a v a i l a b l e  a  c o m m u n i t y  f i l e  t h a t  c o n t a i n s  a l l  t h e  
F I R S T A I D  m e m b e r s  n a m e s  s o  t h a t  i t  m a y  b e  a c c e s s e d  b y  a l l  t h e  F I R S T A I D  
m e m b e r s  ,  I f  a n y o n e  h a s  i d e a s  o f  h o w  t o  a c c o m p l i s h  t h i s  t h e n  I  w o u l d  
a p p r e c i a t e  i t  i f  t h e y  w o u l d  l e t  m e  k n o w  ,  

L I S T  O F  K W A C  M E M B E R S  ,  ( F I R S T A I D  M E M B E R S  A T  L E V E L  1 )  

4  

F r a n k  s r i g n o l i  5  

I n e z  M a t t i u s  6  

C o n n i e  M c i i n d o n  7  

D a v i d  p o t t e r  8  

T e r r y  p r o c h  9  

R u d y  P u g g i e s  1 0  

B o b  S h e p p a r d  1 1  

D u a n e  s t o n e  1 2  

1 
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S t a n  T a y l o r  1 3  

R o y  U l i g  1 4  

J i m  B a i r  1 4 a  

J e a n n e  B e c k  1 4 b  

D o u g  E n g i e b a r t  1 4 C  

J a k e  F i e n l l e r  1 4 d  

Bob  L i e b e r t r a n  1 4 e  

J im  N o r t o n  1 4  f  

M i k e  P i a c k o  1 4 g  

Sue  R o e t t e r  1 4 h  

D i c k  W a t s o n  1 4 1  
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H M S 2  3 - M A R - 7 5  0 9 8 1 9  3 1 9 5 4  
N e w  l d e n t  f o r  a  s u b s e t  O f  K W A C  » . » •  F I P S T A I D  

C J 3 1 9 5 4 )  3 - M A P - 7 9  0 9 : i 9 m j  r i t l e s  A u t h o r C s l i  R o b e r t  M ,  
S h e p p a r d / R M S 2 »  D i s t r i b u t i o n s  / F G B C  t  A C T I O N  3  3  I M M (  t  A C T I O N  ]  )  C K N C  I  
A C T I O N  ]  )  D A P (  C  A C T I O N  3  )  T H P (  [  A C T I O N  J  3  R L P C  C  A C T I O N  3  3  D L 5 C  t  
A C T I O N  3  )  S M T C  t  A C T I O N  )  3  P P U (  t  A C T I O N  3  3  )  S u b - C o l l e c t i o n s S  N I C ?  
C i e r K !  R H S 2 ?  O r i g i n :  <  S H E P P A R D ,  F I R S T A I D , N L S » 3 *  > #  3 - V A P - 7 5  
0 9 : 0 4  R M S 2  ;  • » : # # » # ;  



R P U  3 - M A R - 7 5  0 9 5 3 2  3 1 9 5 5  
R e p l y  t o  y o u r  m e s s a g e  r e  ' A P D l i c a t i o n  o l a n n i n g  a n d  C o o r d i n a t i n g *  -
J o u r n a l  # 2 5 4 8 3  

I  w o y l d  b e  d e l i g h t e d  t o  h a v e  y o u  e x p l o r e  t h e  p o s i b i l i t y  o f  s o m e  J o i n t  
e f f o r t s  w i t h  s t e f f e r u d  w h e n  h e  v i s i t s  t h i s  w e e k : ,  S o r r y  I t  t o o k  s o  
l o n g  t o  g e t  b a c k  t o  y o u ,  I  w a s  s w a m p e d  l a s t  w e e k ,  a n d  t h e n  d e v e l o p e d  
a  b u g  o v e r  t h e  w e e k e n d  w h i c h  n a s  p u t  m e  I n  b e d  a t  h o m e ,  1  

M y  i d e a  o f  a  j o i n t  e f f o r t  w o u l d  n o t  C I  e m p h a s i z e  t h a t  N O T l i n v o l v e  
u s i n g  s t e f f e r u d  t o  c o v e r  t h e  p l a n n i n g  a n d  c o o r d i n a t i n g  o f  A M C  u s e  o f  
O F F I C E - i ,  o r  2 ,  W e  a r e  g r o o m i n g  E d  v o n  G e h r e n  o n  m y  s t a f f  f o r  t h a t  
t a s k .  H o w e v e r ,  a s  I  d i s c u s s e d  w i t h  y o u  ,  D o u g ,  X  w o u l d  b e  i n t e r e s t e d  
i n  s o m e  k i n d  o f  a n  e f f o r t  i n v o l v i n g  S t e f f e r u d  w h i c h  w e  c o u l d  j o i n t l y  
f u n d ,  B e c a u s e  o f  o u r  t r a v e l  f u n d  s i t u a t i o n ,  s o m e  e f f o r t s  o n  w h i c h  I  
h a d  i n t e n d e d  t o  u s e  S t e f f e r u d  c a n ' t  b e  d o n e  t h i s  F i s c a l  y e a r ,  b e c a u s e  
I  c a n ' t  g e t  t h e  A M C  p e o p l e  t o g e t h e r ,  S o  I  f i n d  m y s e l f  i n  a  p o s i t i o n  
w h e r e  I  c o u l d  c o n t r i b u t e  $ 1 0 0 0  t o  S 2 0 0 C  t o  a  j o i n t l y  f u n d e d  e f f o r t ,  
I f  y o u  c o u l d  m a t c h  t h i s ,  w e  m i g h t  b o t h  c o m e  o u t  a h e a d ,  2  

T h e r e  a r e  s e v e r a l  a r e a s  t h a t  I  w o u l d  c o n s i d e r  h i g h  P o t e n t i a l  i n  w h i c h  
w e  a r e  b o t h  i n t e r e s t e d  ( I  t h i n k ) ,  T h e  f i r s t  Q f  t h e s e  i s  i n  t h e  a r e a  
w e  r e f e r  t o  a s  " r a t i o n i n g " ,  S t e f f e r u d  a n d  I  h a v e  d o n e  q u i t e  a  b i t  o f  
w o r k  i n  t h i s  a r e a #  b u t  h e  h a s  g o t t e n  b e y o n d  m e  n o w ,  I ' m  g e t t i n g  a  
l o t  o f  q u e s t i o n s  f r o m  p e o p l e  i n  A M C  a b o u t  p r o b l e m s  w i t h  g e t t i n g  i n t o  
O F F I C E - 1 ,  a n d  w h e n  y o u  m e n t i o n e d  t h a t  y o u  a r e  g o i n g  t o  t h e  " p i  s l i c e  
s c h e d u l e r "  i t  r a n g  a  b e l l .  T h a t  i s  a  " r a t i o n i n g  s y s t e m " ,  s t e f  h a s  
d e v e l o p e d  a  c r u d e  m o d e l  f o r  a n a l y z i n g  v a r i o u s  p a r a m e t e r s  o f  r a t i o n i n g  
s y s t e m s  s o  t h a t  m a n a g e m e n t  c o u l d  m a k e  m o r e  r a t i o n a l  d e c i s i o n s ,  W e  
h a v e  e v e n  w o r k e d  o u t  s o m e  i n t e r n a l  A M C  c o m p u t e r  t i m e  f o r  h i m ,  x  
s u s p e c t  Y o u  c o u l d  a l s o  p r o f i t  b y  h a v i n g  h i m  d e v e l o p  t h e  m o d e l  f u r t h e r  
s o  y o u  c o u l d  u s e  i t  i n  a n a l y z i n g  w h a t  w o u l d  h a p p e n  i f  y o u  r a n  
O F F I C E " 1  a n d  O F F I C E - 2  u n d e r  v a r i o u s  m a n a g e m e n t  p a r a m e t e r s ,  T h i s  a r e a  
w o u l d  b e  m y  h i g h e s t  i n t e r e s t .  O t h e r  a r e a s  t h a t  c o m e  t o  m i n d  i n c l u d e  
o u r  d i s c u s s i o n  o f  i n t e r f a c e s  t o  o u r  d a t a  b a s e  m a n a g e m e n t  s y s t e m s  t o r  
i n o r m a t i o n  r e t r i e v a l ,  a n d  t e l e c o n f e r e n c i n g ,  I  m e n t i o n e d  t o  s t e f  m y  
d i s c u s s i o n s  w i t h  y o u  a n d  J a k e  F e i n l e r ,  a b o u t  p i c k i n g  u p  t h e  
m e t h o d o l o g y  y o u  a r e  u s i n g  i n  r u n n i n g  t h e  M C  f o r  o u r  A M C  s c i e n t i f i c  
a n d  E n g i n e e r i n g  C o m p u t e r  N e t w o r k  M a n a g e m e n t  i n f o r m a t i o n  S y s t e m ,  a n d  
i n t e r f a c i n g  w i t h  S y s t e m  2 0 0 0  o n  t h e  C D C  6 6 0 0  w e  h a v e  a t  F t ,  B e i v o i r ,  
T h e r e  m a y  b e  o t h e r  a r e a s  a l s o ,  S o  p l e a s e  e x p l o r e  i d e a s  w i t h  h i m  w h e n  
h e  v i s i t s ,  3  

i n c i d e n t a l l y ,  I  d i s c u s s e d  t h e  P o s s i b i l i t y  o f  i n t e r f a c i n g  N L S  w i t h  
t h e  C D C  6 6 0 0  a n d  S y s t e m  2 0 0 0  w i t h  m y  b o s s ,  a n d  h e  j s  i n t e r e s t e d  i n  
t h a t  i d e a  a l s o ,  4  

R e g a r d s  5  

R o n  6  
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J M B  3 - M A R - 7 5  1 1 | 5 4  3 1 9 5 7  
D I R E C T O R Y  R E Q U E S T  F R O M  A R P f l  [ M C L i n d o n  &  G i a w r e n c e ]  

N o t e i  w h e n  y o u  s e n d  t h e  d l r  r e q u e s t  o n  t o  M a r t i n e z #  K e e n e y #  e t c , ,  
y o u  n e e d  n o t  i n c l u d e  M c L i n d o n  &  B e c k  i n  t h a t  d i s t r i b u t i o n .  A s  l o n g  
a s  y o u  i n c l u d e  u s  i n  y o u r  s h o r t  s t a t e m e n t  o f  a c k n o w l e d g m e n t #  a n d  i n  
t h e  f i n a l  m e s s a g e  s a y i n g  t h e  d i r e c t o r y  i s  f u l l y  o p e r a t i o n a l #  t h a t  
w i l l  b e  f i n e ,  



D I R E C T O R Y  R E Q U E S T  F R O M  A R P A  ( M e L l n d o n  &  G L a w r e n c e ]  

P e r s o n ' s  n a m e :  E m m a n u e l  D o n c h l n  
x d e n t j  E D  
A l l o c a t i o n  G r o u p :  A R P A  
D i r e c t o r y  n a m e ;  D o n C h i n  
P a g e s :  3 0 0  
A c c o u n t  n o :  s a m e  a s  a r c h i t e c t  
D e f a u l t  f i l e  p r o t e c t i o n :  7 7 0 0 0 0  
P a s s w o r d :  E D  

A d d r e s s :  D e p a r t m e n t  o f  P s y c h o l o g y  
U n i v e r s i t y  o f  I l l i n o i s  
C h a m p a i g n - u r b a n a »  I l l i n o i s  
P h o n e :  ( 2 1 7 )  3 3 3 - 3 3 8 4  



J M B  3 - M A R * 7 5  1 1 * 5 4  3 1 9 5 7  
D I R E C T O R Y  R E Q U E S T  F R O M  A R P A  [ M c l i n d o n  &  G L a w r e n c e J  

C J 3 1 9 5 7 )  3 - M A R - 7 5  1 1 J 5 4 M I J  T i t l e !  A u t h o r ( s ) :  J e a n n e  M ,  B e c X / J M B j  
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S u b - C o l l e c t i o n s :  S R I - A R C  F E E D B A C K j  C l e r K i  J M B j  



c h a n g e s  t o  S O W  f o r  I B M ' s  l o o k  a t  N L S  
J P C  3 - M A P - 7 5  1 2 : 5 0  3 1 9 5 9  

P l e a s e  r e v i e w  t h e s e  p r o p o s e d  c h n a o e s  t o  t h e  S O W ,  I ' m  t r y i n g  t o  b e e f  

I t  u p  a n d  t e l l  I B M  e x a c t l y  w h a t  w e  w a n t  d o n e ,  S o  i f  y o u  k n o w  t h a t ,  

l e t  m e  k n o w ,  



J P C  3 - M A R - 7 5  1 2 : 5 0  3 1 9 5 9  
c h a n g e s  t o  sow f o r  I B M ' s  l o o k  a t  N L S  

4 . 1 . 1  P r o g r a m m e r  s u p p o r t  L i b r a r i e s  1  

4 . 1 . 1 . 1  I n v e s t i g a t e  t h e  u s e  o f  N t S  a s  a  m e t h o d  o f  i n c r e a s i n g  

c o m m u n i c a t i o n  a m o n g  w o r k e r s  o n  a  s o f t w a r e  p r o j e c t ,  l a  

4 . 1 . 1 . 2  I n v e s t i g a t e  t h e  u s e  o f  N L S  a s  a  m e a n s  f o r  a c c u m u l a t i n g  a  

d a t a b a s e  c o n t a i n i n g  s o f t w a r e  s p e c i f i c a t i o n s  a n d  c o d e  i n  a  f o r m  

w h i c h  d i r e c t l y  r e f l e c t s  t h e  h i e r a r c h i c a l  s t r u c t u r e  o f  t h e  s o f t w a r e  

t h e y  a r e  p r o d u c i n g ,  i b  

4 . 1 . 1 . 3  D e t e r m i n e  w h a t  a d d i t i o n s  N L S  m i g h t  n e e d ,  i f  a n y ,  i n  o r d e r  

t o  s u p p o r t  a  p r o g r a m m e r  S u p p o r t  L i b r a r y ,  l c  

4 . 1 . 2  T o p  D o w n  S t r u c t u r e d  P r o g r a m m i n g  2  

4 . 1 . 2 . 1  A n a l y z e  h o w  N L S  r e l a t e s  t o  t h e  d e v e l o p m e n t  a n d  

i m p l e m e n t a t i o n  o f  t o p  d o w n  p r o g r a m m i n g  c o n c e p t s ,  2 a  

4 . 1 . 2 . 2  D e t e r m i n e  t h e  a b i l i t y  o f  N L S  t o  p r o m o t e  s e g m e n t a t i o n ,  2 b  

4 . 1 . 2 . 3  I n v e s t i g a t e  t h e  u s e  o f  N L S  a s  a  w a y  t o  p e r m i t  t h e  d e s i g n ,  

p r o d u c t i o n  a n d  i n t e g r a t i o n  o f  t h e  s o u r c e  p r o g r a m  c o d e  t o  p r o c e e d  

i n  p a r a l l e l ,  2 c  

4 . 1 . 2 . 4  A n a l y z e  h o w  t h e  l - 1 0  p r o g r a m m i n g  l a n g u a g e  c o n f o r m s  t o  t h e  

l a n g u a g e  s t a n d a r d s  n e e d e d  f o r  d e v e l o p i n g  t o p  d o w n  s t r u c t u r e d  

p r o g r a m s ,  2 d  

4 . 1 . 3  o n - L i n e  P r o g r a m m i n g  3 

1 



c h a n c r e s  t o  S O W  t o r  I B M ' s  l o o k  a t  N L S  
J P C  3 - M A K - 7 5  1 2 i 5 0  3 1 9 5 9  

4 . 1 . 3 . 1  A n a l y z e  t h e  u s e  o f  N L S  a s  a n  o n - l i n e ,  i n t e r a c t i v e  t o o l  

t ° r  s y s t e m  d e b u q g i n q  a n d  m a i n t e n a n c e  w h i c h  a l l o w s  s e l e c t i v e  

r e t r i e v a l  o f  p r o g r a m m i n g  i n f o r m a t i o n  b a s e d  o n  t h e  s t r u c t u r e  o f  t h e  

s o f t w a r e ,  3 a  

4 . 1 . 3 . 2  A n a l y z e  t h e  u s e  o £  N L S  t o  p e r f o r m  o n - l i n e  t e x t u a l  

s e a r c h e s  o n  a  p r o g r a m ,  3 b  

4 . 1 . 3 . 3  D e t e r m i n e  h o w  c o m p i l a t i o n s ,  d u m p s ,  e t c  c a n  a l s o  & e  s t o r e d  

o n - l i n e  u n d e r  N L S  o r  u n d e r  s o m e  o t h e r ,  m o r e  a p p r o p r i a t e  c o m p u t e r  

s y s t e m  ( s u e t  a s  a  D a t a c o m p u t e r )  t h a t  c a n  b e  a c c e s s e d  v i a  N L S . ,  3 c  

4 . 1 . 3 . 4  A n a l y z e  t h e  i m p a c t  o f  h a v i n g  a l l  p r o g r a m m i n g  d o n e  

o n - l i n e ;  t h u s  g a i n i n 9  m o r e  r e a d y  a c c e s s  t o  d i s t r i b u t e d  c o m p u t e r  

s y s t e m s ,  3 d  

4 . 1 . 3 . 5  A n a l y z e  t h e  p o s s i b l e  i m p a c t  o n  p r o g r a m m i n g  a c t i v i t y  i n  

r e g a r d  t o  N L S ' s  s u p p o r t  o f  g r o u p  w o r k  d o n e  i n  a n  o n - l i n e  

e n v i r o n m e n t  v i a  s u c h  t e c h n i q u e s  a s  t h e  s i m u l t a n e o u s  s h a r i n g  o f  

f i l e s  a n d  s p l i t  s c r e e n s ,  3 e  

4 , 1 , 4  P r o g r a m m i n g  d o c u m e n t a t i o n  4  

4 , 1 . 4 , 1  A n a l y z e  t h e  u s e  o f  N L S  a s  a  t o o l  f o r  t h e  p r o d u c t i o n  o f  

s y s t e m  d o c u m e n t a t i o n  c o n c u r r e n t  w i t h  t h e  d e v e l o p m e n t  o f  p r o g r a m  

s o u r c e  c o d e  a n d  t h e  m a i n t e n a n c e  o f  b o t h  i n  t h e  s a m e  d a t a b a s e ,  

r e a l i z i n g  t h a t  t h e  s a m e  s y s t e m  w i n  b e  u s e d  s o  t h a t  t h e  s a m e  f l i e  

2 



c h a n g e s  t o  s o w  f o r  I B M ' s  l o o *  a t  N L S  
J P C  3 - M A B - 7 5  1 2 { 5 0  3 1 9 5 9  

s t r u c t u r e #  c o m m a n d  l a n g u a g e #  e t c .  w i l l  b e  u s e d  f o r  b o t h  c o d i n g  a n d  

d o c u m e n t i n g ,  4 a  

4 , 1 , 4 , 2  A n a l y z e  t h e  i m p a c t  f r o m  u s i n g  N L S  t o  p r o v i d e  d i f f e r e n t  

l e v e l s  o f  d e t a i l s  f r o m  t h e  d o c u m e n t a t i o n  i n  a n  o n - l i n e  m o d e ,  4 b  

4 , 1 , 5  M a n a g e m e n t  s t a t i s t i c s  g a t h e r i n g  a n d  d i s s e m i n a t i o n  5  

4 . 1 . 5 . 1  A n a l y z e  t h e  u s e  o f  N L S  a s  a  m e t h o d  o f  i n c r e a s i n g  t h e  

a w a r e n e s s  o f  s o f t w a r e  m a n a g e r s  o f  t h e  s t a t u s  a n d  c h a r a c t e r i s t i c s  

o f  t h e  s o f t w a r e  a s  i t  i s  b e i n g  d e v e l o p e d ,  5 a  

4 . 1 . 5 . 2  D e t e r m i n e  t h e  f e a s i b i l i t y  a n d  p o s s i b l e  u s e s  o f  r e c o r d i n g  

a l l  o n - l i n e  p r o g r a m m e r  b e h a v i o r  i n  a n  u n e b s t r u s i v e  m a n n e r  b y  t h e  

c o m p u t e r  f o r  l a t e r  a n i y s i s  o f  s o f t w a r e  d e v e l o p m e n t  p r a c t i c e s  a n d  

t e c h n i q u e s  a n d  t h e i r  e f f e c t  o n  s o f t w a r e  r e l i a b i l i t y #  5 b  

3 
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R e q u e s t  f o r  i n t o  o n  P a n a m a  C i t y  
S G R  3 p M A R « 7 5  1 3 : 1 5  3 1 9 6 0  

I ' m  p l a n n i n g  t o  a r r i v e  i n  P a n a m a  C i t y  t h e  e v e n i n g  o f  t h e  1 2 t h *  c o u l d  
y o u  r e c o m m e n d  a  m o t e l ?  A l s o  I ' d , b e  i n t e r e s t e d  i n  a b o u t  h o w  m a n y  
p e o p l e  m i g h t  b e  i n  t h e  c l a s s .  I t  w o u l d  b e  i d e a l  i f  t h e  r o o m  f o r  t h e  
c l a s s  h a d  a  t e r m i n a l  o r  t w o *  s o m e t h I n g  t o  w r i t e  o n  ( b l a c k b o a r d  o r  
f l i p  c h a r t ) ,  X o u  c a n  s e n d  r e p l i e s  t o  m e  u s i n g  s n d m s g  t o  r o e t t e r  o r  
u s i n g  s e n d m a i l  t o  i d e n t  s d r ,  I f  y o u  d o n ' t  y e t  k n o w  h o w  t o  u s e  e i t h e r  
o n e  c a l l  m e  a t  S 0 9 - 9 2 1 « 9 q g o  x 2 5 2 2  b e f o r e  T h u r s d a y ,  T h a t ' s  D a v e  
P o t t e r ' s  n u m b e r  a t  E T S ,  T h a n k s  S u s a n  1  

1 
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R e q u e s t  f o r  i n f o  o n  P a n a m a  C i t y  

C J 3 1 9 6 0 )  3 - M A B - 7 5  J 3 s l 5 ; s ? j  T i t l e s  A U t h o r ( s ) S  S u s a n  G a i l  
P o e t t e r / S G F )  D i s t r i b u t i o n !  / P C B C  [  A C T I O N  ]  )  >  S u o - C o i i e c t i o n s s  
S R I - A F C  f  C l e r k s  S G R >  





P C S  3 - M A P - 7 5  1  3  ;  4 3  3 1 9 6 1  
m i s s i n g  p a g e s  

C J 3 1 9 6 1 )  3 - M A B - 7 5  1 3  S  4  3  j  j ; j  T i t l e :  A U t b o r ( S ) :  P a u l  C .  B i S f i o p / P C B :  
D i s t r i b u t i o n :  / J J Z (  [  A C T I O N  ]  J  I n A  C  [  I N F O - O N L Y  ]  )  F G B (  [  I N F O - O N L Y  3  
)  :  S u n - C o l l e c t i o n s :  N I C :  C l e r i c :  P C B j  
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P C 8  3 - M A R - 7 5  1 3 1 4 7  3 1 9 6 2  
m i s s i n g  p a g e  f o r  j j z  

J o h n ,  i  g o t  t h e  p a g e  y o u  s e n t  m e ,  t h a n k  y o u .  i  h a v  c o p i e d  o a g e  4  f o r  
y o u ,  I t  i s  a t  t h e  t o p  o f  " p c b . n i s " ,  i m  a f r a i d  t o  t r y  t o  c o p y  i t  t o  
y o u  a s  i  d e n t  k n o w  h o w  t h a n k s  a g a i n , , , , , , p c b  

1 



m i s s i n g  p a g e  £ e r  ; J j z  
P C B  3 - M A K - 7 5  1 3  S 4 7  3 l 9 b 2  

( J 3 1 9 6 2 )  3 - M A B - 7 5  1 3 : 4 7 ; ; ; ;  T i t l e :  A U t h o r ( S ) :  P a u l  C ,  B i s h o p / P C B ;  
D i s t r i b u t i o n :  / J J Z (  [  A C T I O N  ]  )  I l A (  I  I N F O - O N L Y  ]  )  F G B C  [  I N F O - O N L Y  3  
)  j  S u b - C o l l e c t i o n s :  N I C ;  C i e r x j  P C B ;  



4 

J M B  3 - M A R - 7 5  1 4 : 2 4  3 1 9 6 3  
P i a c i c o ' s  m e s s a g e  r e  N L S  t r a i n i n g  O f  P D G  P e r s o n n e l ,  i n  W a s h i n g t o n  

H O U R S  S P E N T  W I T H  P D G  P E O P L E  1  

1  s p e n t  f o u r  h o u r s  t r a i n i n g  S c o t t  &  B e r t r a n d  g - F E B  l a  

I  s p e n t  f o u r  h o u r s  t r a i n i n g  S c o t t  o n  2 6 - F E B  &  3 " M a r  I P  

N o t e :  T w o  m e r e  h o u r s  i s  p r o m i s e d  f o r  s c o t t  o n  1 3 W M A R  d u e  t o  
s o e c i a l  r e q u e s t  f r o m  G r e e h a n  &  B e r t r a n d  l c  

T h e  A R C  r e p o r t s  o n  t h e  t r a i n i n g  I ' v e  d o n e  f o l l o w :  I d  
%  

U S E R  S E R V I C E S  R E P O R T :  C O U R S E  F O R  U S E R S  O F  S R l  S L O T :  A T  
S R l » W a s h i n g t o n  2  

1 ,  c l a s s  g i v e n  p y  J M B  ( w i t h  R J ' s  h e l p )  o n  T h u r s d a y  6 - f e b » 7 5  [ 1  
p e r s o n - d a y ]  2 a  

2 ,  u s e r s  i n  c l a s s :  2 b  

M a r i a  S C C T T  2 b l  

H a l  B E R T R A N D  2 P 2  

3 ,  C O U R S E :  2 c  

T - N L S  B a s i c  c o u r s e :  c o m p l e t e d  f i r s t  d a y ' s  r u n t h r o u g h #  P l u s  t h e s e  
m a r k e d  # 2 :  2 c i  

C T R L - c  &  C Q N t i n u e — F o r  T e n e x  2 c l a  

S h o w  D i r e c t o r y :  w h a t  a  d i r e c t o r y  i s  2 c l b  

L o a d  F i l e  2 c l c  

C T R L - E  2 c  1  d  

E a s y  P r i n t  \  2 c l e  

M o v e *  D e l e t e r  C o p y  s t a t e m e n t s  2 c l f  

F e e d b a c k  2 c l g  

C T R L - T  2 c l h  

N O T E  t h a t  t h e  m a j o r  e x c e p t i o n  t o  t h e  m a t e r i a l  c o v e r e d  i s  
s e n d m a i l  m e s s a g e  s e n d i n g  2 c i i  

4 ,  D I S C U S S I O N  o f  D e v e l o p m e n t  o f  U s e r s :  2 d  

i 



JMB 3-MAR-75 14 j 24 31963 
Piacko's message re NLS training of PDG Personnel in Washington 

BERTPAND got into viewsPecs a little and was quite curious 
about other capabilities we didn't cover along the way, so I 
gave hi® a cue card the next week for his practice and 
exploration, 2dl 

SCOTT shewed good comprehension of the basic material, 2d2 

USER SERVICES REPORTS COURSE FQp USERS OF SRl SLOT! AT 
SRl"Washington 3 

1, T>'o hours training given by JMB on Monday 3-MAR-75 1 2  
person-hours] 3a 

2, User! Maria SCOTT 3b 

3, COURSE! 3c 

TNLS Basic Courses completed 3ci 

NOTE that the trajor new material covered is Sendmail message 
sending 3cia 

4, DISCUSSIONS 3d 

Two more hours of training tor Scott is scheduled for March 13 
at 1 o,tr, 3dl 

interface of user's development/Applications/Archltect & Design 
function s 3d2 

My training of Maria Scott should be coordinated with 
Bertrand & O'Keefe (who, I understand, is doing the 
designing) s. Applications people to match the readiness and 
the demands of the application being designed for her work, 3d2a 

As I understand what will be required of her* Maria Scott will 
need instruction in file structure and database capabilities, 
including statement names and content analysis, before she is 
ready to work on files which are highly structured for 
information retrieval 

2 



J M B  3 - M A H - 7 5  1 4 : 2 4  3 1 9 6 3  
P i a c k c ' s  m e s s a g e  r e  N L S  t r a i n i n g  O f  P D G  P e r s o n n e l  i n  W a s h i n g t o n  

C J 3 1 9 6 3 )  3 - M A R - 7 5  1 4 : 2 4 : ? ? ?  T i t l e :  A u t h o r C s ) :  J e a n n e  M ,  B e c k / J M B j  
D i s t r i b u t i o n :  / M A P 2 C  C  A C T I O N  . 1  )  G A S 2 (  [  I N F O - G N L Y  ]  )  P W 0 (  C  I N F Q - O N L Y  
1  )  J H B (  [  I N F C - O N L Y  )  P l a c k o  a s k e d  m e  t o r  t h e  s t a t u s  o f  m y  t i m e  s p e n t  
a t  S R I  s o  f a r )  S G R (  C  I N F O - O N L Y  ]  p l a c k o  a s k e d  m e  f o r  t h e  s t a t u s  o f  m y  
t i m e  s p e n t  a t  S R I  s o  f a r )  f  s u b - C o l l e c t i o n s :  S R I - A R C ?  o f f i c i a l  u s e r  
s e r v i c e s  r e p o r t  o n  t r a i n i n g  o f  S c o t t  t o  f o l l o w  s e p a r a t e l y )  s g r C P l a c k o  
a s k e d  m e  f o r  t h e  s t a t u s  o f  m y  t r a i n i n g  t i m e  &  e f f o r t s  s p e n t  a t  S R I  s o  
f a r ?  o f f i c i a l  u s e r  s e r v i c e s  r e p o r t  o n  S c o t t  t o  f o l l o w  l a t e r ) ?  o f f i c i a l  
u s e r  s e r v i c e s  r e p o r t  o n  t r a i n i n g  o f  S c o t t  t o  f o l l o w  s e p a r a t e l y )  
s g r C P l a c k o  a s k e d  m e  f o r  t h e  s t a t u s  o f  m y  t r a i n i n g  t i m e  &  e f f o r t s  s p e n t  
a t  S R I  s o  f a r ?  o f f i c i a l  u s e r  s e r v i c e s  r e p o r t  o n  S c o t t  t o  f o l l o w  l a t e r ) ?  
C l e r k ?  J M B ?  o r i g i n :  <  B E C K #  S R I I M L S ? 6 ,  > ,  3 - M A R - 7 5  1 4 : o 7  J M B  
?  ? : ?  J M B , R J , S G P , S L J , J C N , R L L , D C E # « M >  



+-

request for info 
JJZ 3-MAR-75 15 j 41 31965 

did you qet page 3? 
1 typed it in, but when i returned, my file was empty 
and h a d  been updated 3 times????????????? 

1 



request tor info 
JJZ 3-MAR-75 15541 31965 

(J 319 6 5) 3-MAF-75 t5s4i???i Title! AuthorCs): John J, Zenor/JJZ? 
Distributions /PCB( C ACTION } ) JJZ( C INFO-ONLY ] ) ? Sub-Collections 5 
NIC? Clerk: JJZ? 



ILA 4-MAR-75 04:52 
Test of Mailing system tor communication 

This message should arrive at everyone who is on the implementation 
committee of NALCCJN. please acknowledge receipt e sending a reply to 
ILA, There is currently in progress here at NSRDC a TRI-Service 
networking committee meeting consisting of representatives from Army, 
Air Force and Navy to see where we can work together in meeting our 
networking objectives, I will send out information regarding the 
meeting on Wednesday morning, 
Reqards--
Larry 

31966 

1 

1 



Test of Mailing system tor communication 
ILA 4-MAR-75 04:52 31 

(J31966) 4"MAR-7S 04:52???: Title: AUthor(s): X, Larry Avrunln/XLA? 
Distribution: /NAVIMPC I ACTION 3 ) EHC C t INFQ-QNLY 3 ) ? 
Sub-Collections? NIC NAVlMPi Clerk: ILA? 



F G B  4 » M A R » 7 5  0 5  S  5 7  3 1 9 6 7  
m e s s a g e  r e c e i v e d  

L a r r y ,  g o t  y o u r  t e s t  M e s s a g e  d i s t r i b u t e d  t o  N A y i M P ,  

1 



m e s s a g e  r e c e i v e d  
F G B  4 - M A R - 7 5  0 5  S  5 7  3 1 9 6 7  

C J 3 1 9 6 7 )  4 » M A H * 7 5  0 5 * 5 7 f m  T i t l e :  A U t f t o r ( s ) :  F r a n k  G ,  
B r l g n o l l / F G B f  D i s t r i b u t i o n :  / 1 l a (  [  A C T I O N  J  )  :  S u b - C o l l e c t i o n s :  N l C j  
C l e r J c :  F G B :  



E T S P  4 - M A R - 7 5  0 6 : 1 8  
t n l s  c o u r s e  

D a v e  t h i s  c o u r s e  i s  a l o t  o f  f u n ,  N o w  1  k n o w  w h y  y o u r  a  t e r m i n a l  c a s e  
H A - H A  

3 1 9 6 8  

1 

i 



E T S P  4 » M A R - 7 5  0 6 5 1 8  3 1 9 6 8  
t n l s  c o u r s e  

C U 3 1 9 6 8 3  4 - ^ a H - 7 5  0 6 5 1 8 ; ? ; ;  T i t l e !  A U t b o r C s i S  E ,  T S  E T S P e o p l e / E T S P I  
D i s t r i b u t i o n s  / D A P C  [  A C T I O N  1  )  D A P C  t  I n F q - O n I . V  ]  )  5  S u o - C o l l e c t i o n s :  
N I C ;  C i e r K l  E T S P  J  



A  

R M S 2  4 - M A R - 7 5  0 6 ! 2 5  3 1 9 6 9  

H e r e  a r e  s o m e  h a r d w a r e  q u e s t i o n  a n d  p o s s i b l e  u s e  o f  a d d i t i o n a l  
e a u i p m e n t  b e y o n d  t h e  a m o u n t  a l l o c a t e d  t o  t h e  s e i s m i c  g r o u p .  



RMS2 4-MAR-75 06:25  31969 

I  w o u l d  l i k e  t c  t h a n k  y o u  a n d  D o u g  f o r  p r o v i d i n g  a  w e e k  o f  
s t i m u l a t i n g  d i s c u s s i o n s  a n d  c o n v e r s a t i o n s .  T h e  w e e k  l o n g  K W A C  
m e e t i n g  s e e m e d  t o  s h o r t  a  t i m e  t o  c o v e r  t h e  m a n y  t o p i c s  t h a t  w e r e  
a v a i l a b l e  f o r  u s  t o  c o v e r ,  i t  s e e m s  t h a t  a s  t h e  a r c h i t e c t s  g e t  m o r e  
e x p e r i e n c e  t h a t  t h e s e  m e e t i n g  a r e  g o i n g  t o  b e c o m e  a  m o r e  u s e f u l  a n a  a  
p o w e r f u l  w a y  o f  e x c h a n g i n g  i d e a s  a n d  p r o b l e m s ,  I  K n o w ,  I  p i c K e d  u p  
m a n y  n e w  i d e a s  a n d  n e w  i n i t i a t i v e s  t o  c o n t i n u e  i n t o  a r e a s  t h a t  I  
w o u l d  h a v e  o t h e r w i s e  l e f t  a s i d e ,  I  o n l y  h o p e  t h a t  f u t u r e  m e e t l n q s  
c a n  b e  a s  s t i m u l a t i n g .  

I h a v e  s p o k e n  t o  D i c K  L a c o s s  a b o u t  h a v i n g  t h e  n e x t  K W A C  m e e t i n g  h e r e  
i n  B o s t o n  a n d  a t  M I T .  F r o m  a l l  i n d i c a t i o n s  ,  i t  s e e m s  t h a t  w e  w i l l  
b e  i n  g o o d  c o n d i t i o n  f o r  t h e  m e e t i n g  s o m e t i m e  n e x t  S e p t e m b e r ,  W e  c a n  
d e v o t e  o u r  e n t i r e  E L F  s y s t e m  t o  s u p p o r t i n g  a n y  u s e r s  t h a t  m a y  w a n t  t o  
u s e  i t  a n d  w e  c a n  s u p p o r t  a n y  a c t i v i t y  t h a t  h a y  c o m e  u p  d u r i n g  t h e  
m e e t i n g ,  T h e  o n l y  p r o b l e m  m a y  b e  w i t h  t h e  n u m b e r  o f  t e r m i n a l s  
a v a i l a b l e ,  w e  n o w  h a v e  3  d i s p l a y s  a n d  a b o u t  3  t e r m i n a l s ,  W e  m a y  g e t  
m o r e  b e f o r e  t h e  m e e t i n g  b u t  e v e n  t h e s e  s h o u l d  b e  s u f f i c i e n t ,  

2 

T h e  P r o g r a m  t h a t  y o u  d e m o n s t r a t e d  d u r i n g  t h e  K W A C  m e e t i n g  w i l l  b e  o f  
g r e a t ,  u s e  t o  m e  a n d  I  a m  r e a l l y  l o o k i n g  f o r w a r d  t o  u s i n g  i t .  C a n  y o u  
p r o v i d e  a  l i t t l e  i n f o r m a t i o n  a b o u t ,  t h i s  u s e r  p r o g r a m ,  s u c h  a s  i t s  
n a m e ,  w h e r e  i t  l i v e s  a n d  a  l i s t  o f  a  f e w  o f  i t s  f e a t u r e s ?  

1  a l s o  h a v e  s o m e  o t h e r  b u s i n e s s  t o  c o v e r  w i t h  y o u  c o n c e r n i n g  
h a r d w a r e ,  y o u  t o l d  m e  t h a t  w e  a r e  a l l o w e d  t h e  u s e  o f  2  T I  t e r m i n a l s ,  
2  T e c h t r a n  r e c o r d e r s  a n d  l  d i s p l a y  t e r m i n a l ,  W h a t  I  w o u l d  l i k e  t o  d o  
i s  b e  a b l e  t o  s w a p  o f f  1  T i  t e r m i n s a l  a n d  2  T e c h t r a n  r e c o r d e r s  t o r  a  
n e w  T i  7 0 0  A S P  C u p p e r  a n d  l o w e r  c a s e ) ,  D O  y o u  t h i n k  t n a t  t h i s  w i l l  
b e  p o s s i b l e ?  w e  a r e  h a v i n g  a  g r e a t  d e a l  o f  t r o u b l e  g e t t i n g  o n e  
t e c h t r a n  r e c o r d e r  t o  w o r k  a n d  t h u s  f a r  h a v e  h a d  n o  l u c k  a t  a l l ,  I f  I  
c a n ' t  g e t  o n e  t o  w o r k  I  r e a l l y  d e n t  e x p e c t  t o  g e t  2  w o r k i n g ,  
F u t h e r m o r e ,  I  r e a l l y  d o n t  h a v e  a n y  u s e  f o r  a  s e c o n d  T e c h t r a n  a n d  l  a m  
n o t  s u r e  a n y  o t h e r  S e i s m i c  p e o p l e  w i l l  n e e d  o n e ,  i n  t h i s  r e s p e c t ,  
t h e s e  r e c o r d e r s  a r e  o f  n o  u s e  t o  u s ,  W h a t  w e  c o u l d  r e a l l y  u s e  i s  o n e  
o f  t h e  T i  7 0 0  A S P  u n i t s ,  D O  y o u  t h i n k  w e  c a n  w o r k  s o m e t h i n g  o u t  
a b o u t  t h i s  d e v i c e ?  

I  a l s o  t h i n k  t h a t  i n  t h e  n e a r  f u t u r e  w e  w i l l  w a n t  t o  g e t  a n o t h e r  
d i s p l a y  t e r m i n a l ,  N o w ,  w e  a r e  a l l o w e d  o n l y  l  u n i t ,  s o  w i l l  i t  b e  
n e c e s s a r y  t o  l e a s e  a n o t h e r  u n i t  i f  w e  n e e d  o n e ?  I f  t h i s  i s  t n e  c a s e  
c a n  y o u  g i v e  m e  s o m e  i d e a  o f  t h e  l e a s e  c o s t  f o r  a  d i s p l a y  c o m p l e t e  
w i t h  m o u s e  a n d  K e y s e t  a n d  1 i n e p r o c e s s o r ,  I f  t h e  l e a s e  c o s t  a r e  
r e a s o n a b l e  I  t h i n k  t h a t  m a n y  o t h e r  o f  t h e  s e i s m i c  p e o p l e  w i l l  a l s o  
w a n t  t o  g e t  t h e s e  u n i t s ,  I  h a v e  b e g a n  t o  g e t  o t h e r  s e i s m i c  p e o p l e  
i n v o l v e d  i n  t h e  S e i s m i c  D a t a  M a n a g e m e n t  S y s t e m  ( S D M S )  a n d  i t  l o o k s  a s  
i f  s e v e r a l  o t h e r  o r g a n i z a t i o n s  w i l l  e v e n t u a l l y  b e c o m e  i n v o l v e d  i n  

1 



R M S 2  4 - M A R - 7 5  0 6  j  2 5  3 1 9 6 9  

t h i s  p r o g r a m .  T o  t h i s  e n d ,  y o u  w i l l  s e e  t h a t  m a n y  n e w  d i r e c t o r i e s  
a r e  b e e i n a  s e t  u p  w i t h  t h e  S e i s m i c  a l l o c a t i o n ,  

H o p e  t o  h e r e  f r o m  y o u  s o o n  a b o u t  t h e  h a r d w a r e  q u e s t i o n  a n d  a b o u t  y o u r  
u s e r  p r o g r a m ,  

2 
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R M S 2  4 - M A R - 7 5  0 8 : 4 8  3 1 9 7 0  

T h i s  N L S  f i l e  i s  t h e  r e s u l t  o f  t u r n i n g  t h e  t e x t  f i l e  i n t o  N L S  a n d  
d o i n g  s o m e  e d i t i n g .  I t  c o n t a i n s  a l l  t h e  b a s i c  S R O  h a r d w a r e  a n d  
s o f t w a r e  i n f o r m a t i o n  a n d  w i l l  r e p r e s e n t  t h e  o a s i c  s t r u c t u r e  o f  t h e  
d o c u m e n t a t i o n  o n  t h e  S R C ' s  



F M S 2  4 - M A P - 7 5  0 8 : 4 8  3 1 9 7 0  

GENERAL I N F O R M A T I O N  1  

D A T A  R E C O R D I N G  S Y S T E M  * a  

T h e  S e i s m i c  R e s e a r c h  O b s e r v a t o r y  D a t a  R e c o r d i n g  S y s t e m  i s  a  
d i g i t a l  a n d  a n a l o g  s e i s m i c  d a t a  a c q u i s i t i o n ,  p r o e s s i n q ,  a n d  
r e c o r d i n g  s y s t e m  d e s i g n e d  t o  i n t e r f a c e  w i t h ,  a n d  c o n t r o l ,  t h e  
T e l e d y n e - G e o t e c h  M o d e l  3 6 0 0 0  b o r e h o l e  s e i s m o m e t e r  s y s t e m ,  T h e  
b o r e h o l e  s e n s o r  s y s t e m  c o n s i s t s  o f  a  d o w n h o i e #  t h r e e - c o m p o n e n t  
s e i s m o m e t e r *  a  h o l e  l o c k ,  s i g n a l  c o n d i t i o n i n g  u n i t ,  c o n t r o l l e r ,  
c a l i b r a t o r *  a n d  h a n d l i n g  e q u i p m e n t ,  T h e  s e i s m o m e t e r  p a c k a g e  
c o n t a i n s  t h r e e  s e n s o r  m o d u l e s *  m o u n t e d  o r t h o g o n a l l y ,  s i g n a l  
e l e c t r o n i c s #  a n d  t h e  e l e c t r o n i c s  u s e d  t o  c o n t r o l  a n d  c a l i b r a t e  
t h e  s e i s m o m e t e r ,  T h e  s e n s o r s  a r e  f o r c e - b a l a n c e  t y p e  
s e i s m o m e t e r s  t h a t  p r o d u c e  a  b r o a d  b a n d  o u t p u t  p r o p o r t i o n a l  t o  
e a r t h  a c c e l e r a t i o n  o v e r  t h e  f r e q u e n c y  r a n g e  f r o m  , 0 2  t o  1  H z ,  
B o t h  l o n g - p e r i o d  a n d  s h o r t - p e r i o d  d a t a  a r e  d e r i v e d  f r o m  e a c h  
s e n s o r ,  T h e  b r o a d  b a n d  s i g n a l s  a r e  f e d  u p - h o l e  t o  t h e  s i g n a l  
c o n d i t i o n i n g  u n i t  w h i c h  c o n t a i n s  f i l t e r s  t o  s h a p e  t h e  
i n s t r u m e n t  r e s p o n s e s .  T h e  s i g n a l  c o n d i t i o n i n g  u n i t  p r o v i d e s  
o u t p u t s  f o r  f o u r  s e i s m i c  c h a n n e l s ,  o n e  s e t  o f  o u t p u t s  i s  
s e l e c t i v e l y  a t t e n u a t e d  t o  p r o d u c e  t h e  o p t i m u m  r a n g e  f o r  d i g i t a l  
r e c o r d i n g  b a s e d  o n  l o c a l  s e i s m i c  b a c k g r o u n d  l e v e l s ,  T h e  s e c o n d  
s e t  i s  a m p l i f i e d  a n d  u s e d  t o r  a n a l o g  r e c o r d i n g ,  T h e  
s e i s m o m e t e r s  a r e  c a l i b r a t e d  r e m o t e l y  f r o m  t h e  s t a t i o n  r e c o r d i n g  
e q u i p m e n t ,  w i t h  b o t h  s i n e  w a v e  a n d  s t e p  f u n c t i o n  c a l i b r t l o n  
c o m m a n d s  b e i n g  a v a i l a b l e  t o  t h e  o p e r a t o r ,  l a l  

T h e  i n d e p e n d e n t  a n a l o g  r e c o r d i n g  s y s t e m  p r o v i d e s  s e i s m o g r a m s  o n  
h e a t - s e n s i t i v e  p a p e r  b y  m e a n s  o f  c o n v e n t i o n a l  h e l i c a l  
d r u m - r e c o r d e r s  u s i n g  a  h o t - s t y l u s ,  r e c t i l i n e a r - m o t i o n  p e n  
a s s e m b l y .  D i g i t a l  d a t a ,  b o t h  l o n g - p e r i o d  a n d  s h o r t - p e r i o d ,  a r e  
r e c o r d e d  e i t h e r  i n d i v i d u a l l y  o n  e a c h  o f  t w o  m a g n e t i c  t a p e  
u n i t s ,  o r  t h e  t w o  t y p e s  o f  d a t a  m a y  b e  i n t e r m i x e d  o n  a  s i n g l e  
d i g i t a l  t a p e  r e c o r d e r .  T h e  d i g i t a l  t a p e s  t h u s  p r o d u c e d  a r e  i n  
a  s t a n d a r d  f o r m a t  w h i c h  i s  r e a d a b l e  o n  a n y  e l e c t r o n i c  d a t a  
p r o c e s s i n g  s y s t e m  w i t h  n i n e  t r a c k  m a g n e t i c  t a p e  u n i t s ,  l a 2  

T h e  d a t a  r e c o r d i n g  s V s t e m  i s  c o n f i g u r e d  a r o u n d  a  1 6 - b i t  
m i n i c o m p u t e r  w h i c h  c a n  b e  d i r e c t e d  i n  a n y  o f  i t s  a v a i l a b l e  
m o d e s  o f  o p e r a t i o n  b y  o p e r a t o r  i n p u t  o f  c o m m a n d s  f r o m  a n  
a s s o c i a t e d  T e l e t y p e  m a c h i n e  k e y b o a r d .  T h e  e n t i r e  s y s t e m  i s  
p r o v i d e d  w i t h  a  i  p a r t  i n  1 0 - 9  a c c u r a c y  t i m e - o f - d a y  c l o c k ,  A  
s t r i p  c h a r t  r e c o r d e r  i s  a v a i l a b l e  f o r  o b s e r v a t i o n  o f  a  s i n g l e  
c h a n n e l  o f  d a t a  c u r r e n t l y  b e i n g  r e c o r d e d  o r  f o r  t h e  d i s p l a y  o f  
p r e v i o u s l y  r e c o r d e d  d i g i t a l  d a t a ,  F i n a l l y ,  t h e  S R Q  d a t a  
r e c o r d i n g  s y s t e m  i s  p o w e r e d  b y  a n  " u n i n t e r r u p t i b l e "  p o w e r  
s u b s y s t e m  w h i c h  p r o v i d e s  b o t h  v o l t a g e  a n d  f r e q u e n c y  r e g u l a t e d  
p o w e r  w h i c h  i s  d e r i v e d  f r o m  a  s u p p l i e d  b a t t e r y  b a n k  w h i c h  w i l l  

1 



R M S 2  4 - M A R - 7 5  0 8 : 4 8  3 1 9 7 0  

p o w e r  t h e  e n t i r e  s y s t e m  f r o m  s e v e n  t o  e i g h t  h o u r s  i n  t h e  e v e n t  
o f  f a i l u r e  o f  t h e  l o c a l  p o w e r  m a i n s ,  l a 3  

A  w i d e  o p e r a t i n g  r a n g e  i s  p r o v i d e d  f o r  t h e  d i g i t a l l y - r e c o r d e d  
d a t a  b y  m e a n s  o f  a  g a i n - r a n g i n g  a n a l o g - t o - d i g i t a l  c o n v e r t e r ,  
T h i s  c o n v e r t e r  p r o v i d e s  a n  o p e r a t i n g  r a n g e  i n  e x c e s s  o f  1 2 0  d B ,  i a 4  

S h o r t - p e r i o d  d a t a  m a y  b e  e i t h e r  r e c o r d e d  c o n t i n u o u s l y  a t  a  r a t e  
o f  2 0  d i g i t a l  s a m p l e s  p e r  s e c o n d  w h i l e  l o n g - p e r i o d  d a t a  i s  
b e i n g  r e c o r d e d  c o n t i n u o u s l y  a t  a  r a t e  o f  1  s a m p l e  p e r  s e c o n d ,  
o r  t h e  s h o r t - p e r i o d  d a t a  m a y  o e  r o u t e d  t o  a  s h o r t - p e r i o d  e v e n t  
d e t e c t i o n  p r o c e s s o r ,  I n  t h e  l a t t e r  m o d e  o f  o p e r a t i o n ,  t h e  
s h o r t - p e r i o d  d a t a  w i l l  e e  r e c o r d e d  o n l y  w h e n  c e r t a i n  d a t a  
p a r a m e t e r s  m e e t  c r i t e r i a  w h i c h  a r e  d e f i n e d  i n  t h e  m o r e  d e t a i l e d  
d i s c u s s i o n  o f  t h i s  m o d e  o f  o p e r t l o n  ( S e c t i o n  2 , 2 ) ,  A S  a  t h i r d  
a l t e r n a t i v e ,  s h o r t - p e r i o d  d a t a  r e c o r d i n g  c a n  b e  e n t i r e l y  
d i s a b l e d ,  l a b  

T h e  S R O  d a t a  r e c o r d i n g  s y s t e m  p r o v i d e s  a  2 4  v o l t  D C  p o w e r  
s u p p l y  s c i e i y  f o r  p o w e r i n g  t h e  M o d e l  3 6 Q Q 0  s e i s m o m e t e r  s y s t e ^ ,  
I t  a l s o  p r o v i d e s  c a l i b r a t i o n  c o m m a n d s  t o  t h e  s e i s m o m e t e r  
s y s t e m ,  l a 6  

D I G I T A L  D A T A  l b  

T h e  p r i m a r y  o u t p u t  o f  t h e  d a t a  r e c o r d i n g  s y s t e m  i s  t h e  d i g i t a l  
m a g n e t i c  t a p e ,  E a c h  d i g i t a l  t a p e  r e c o r d  c o n s i s t s  o f  1 , 0 0 0  
1 6 - b i t  d i g i t a l  w o r d s ,  T h e  f i r s t  t e n  w o r d s  ( f i r s t  t w e n t y  8 - b i t  
b y t e s )  o f  e a c h  r e c o r d  w i l l  c o n t a i n  h e a d e r  i n f o r m a t i o n  i n  t h e  
f o r m a t  s h o w n  i n  F i g u r e  1 - 2 ,  T h a t  h e a d e r  p r o v i d e s  t h e  f o l l o w i n g  
i n f o r m a t i o n :  l b l  

A  t w o - d i g i t  n u m b e r  f o r  s t a t i o n  I d e n t i f i c a t i o n  l b l a  

T h e  d a t a  s a m p l e  r a t e  ( 1  o r  2 0  s a m p l e s  p e r  s e c o n d )  l b l b  

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

A  t w o - d i g i t  n u m b e r  w h i c h  s p e c i f i e s  t h e  n u m b e r  o f  c h a n n e l s  
w h i c h  a r e  m u l t i p l e x e d  i n  t h e  r e c o r d .  I b i d  

E i g h t  s t a t u s  o r  f l a g  b i t s  l b  l  e  

F i v e  b l a n k ;  o r  u n s p e c i f i e d  w o r d s  r e s e r v e d  f o r  f u t u r e  u s e  l b  i  f  

T h e  r e m a i n i n g  9 9 0  w o r d s  i n  t h e  t a p e  r e c o r d  r e  u s e d  f o r  t h e  
s t o r g e  o f  s a m p l e d  d a t a .  T h e  d a t a  c o n s i s t s  o f  c o n s e c u t i v e  
f r a m e s ,  w h e r e  e a c h  f r a m e  c o n s i s t s  o f  o n e  s a m p l e  f r o m  e a c h  
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c h a n n e l  f o r m a t t e d ,  b e g i n n i n g  w i t h  c h a n n e l  o n e  a n d  e n d i n g  w i t h  
t h e  l a s t  c h a n n e l  f o r m a t t e d ,  F o r  e a s e  o f  d e m u l t i p l e x i n g ,  n o  
r e c o r d  i s  a l l o w e d  t o  c o n t a i n  a  p a r t i a l  f r a m e  a t  t h e  e n d  o f  t h e  
r e c o r d ,  T h u s #  t h e  n u m b e r  o f  d a t a  s a m p l e s  i n  e a c h  r e c o r d  m a y  b e  
s l i g h t l y  s m a l l e r  t h a n  9 9 0 ,  d e p e n d i n g  o n  t h e  n u m b e r  o f  c h a n n e l s  
m u l t i p l e x e d  i n  t h e  r e c o r d ,  M o r e  s p e c i f i c a l l y #  t h e  n u m b e r  o f  
v a l i d  d a t a  s a m p l e s ,  N #  w i l l  b e s  N  =  N C H  E 9 9 0 / N C H ]  w h e r e  N C H  
i s  a n  i n t e g e r  w h i c h  d e f i n e s  t h e  n u m b e r  o f  c h a n n e l s  m u l t i p l e x e d  
a n d  t h e  b r a c k e t s  d e n o t e  " l a r g e s t  i n t e g e r "  i n  t h e  e n c l o s e d  
q u a n t i t y ,  F i g u r e  1 - 2  i s  a n  e x a m p l e  o f  t h e  c a s e  w h e r e  f o u r  
c h a n n e l s  a r e  m u l t i p l e x e d  i n  t h e  r e c o r d .  I n  t h a t  e x a m p l e ,  t h e  
n u m b e r  o f  d a t a  w o r d s  i n  t h e  r e c o r d  i s  s  N  =  4  [ 9 9 0 / 4 ]  =  ( 4 )  
C 2 4 7 )  =  9 8 8  1 b 2  

N o t e  t h a t  i n  t h i s  c a s e  t h e r e  a r e  t w o  w o r d s  a t  t h e  e n d  o f  t h e  
r e c o r d  w h i c h  a r e  n o t  u s e d  t o r  d a t a  s t o r a g e ,  T h e  t w o  d u m m y  
w o r d s  a r e  r e c o r d e d ,  t o  m a i n t a i n  u n i f o r m i t y  o f  r e c o r d  l e n g t h  
i n d e p e n d e n t  o f  t h e  n u m b e r  o f  d a t a  c h a n n e l s  m u l t i p l e x e d  i n  t h e  
r e c o r d ,  l b 3  

D E S C R I P T I O N  O F  M A J O R  C O M P O N E N T S  2  

A N A L O G  R E C O R D E R S  2 a  

W i t h  t h e  e x c e p t i o n  o f  a  c o m m o n  A C  p o w e r  s u P P l y ,  t h e  a n a l o g  
r e c o r d i n g  s y s t e m  w i t h i n  t h e  S e i s m i c  R e s e a r c h  O b s e r v a t o r y  i s  
s e p a r a t e  a n d  d i s t i n c t  f r o m  t h e  r e m a i n d e r  o f  t h e  s y s t e m ,  F o u r  
s e p a r a t e  a n a l o g  r e c o r d s  a r e  p r o v i d e d ,  T h e y  a r e  n o r m a l l y  u s e d  
t o  r e c o r d  s h o r t - p e r i o d  v e r t i c a l  d a t a ,  l o n g - p e r i o d  v e r t i c a l  
d a t a #  a n d  t w o  l o n g - p e r i o d  o r t h o g o n a l  h o r i z o n t a l  c h a n n e l s  o f  
d a t a ,  E a c h  c h a n n e l  i s  i d e n t i c a l  a n d  d e r i v e s  i t s  i n p u t  s i g n a l  
f r o m  f i l t e r  o u t p u t s  o f  t h e  M o d e l  3 6 0 0 0  b o r e h o l e  s e i s m o m e t e r  
s y s t e m .  E a c h  a n a l o g  r e c o r d e r  c h a n n e l  i s  m a n u f a c t u r e d  b y  2 e l  

E a c h  a n a l o g  r e c o r d e r  c h a n n e l  i s  m a n u f a c t u r e d  b y  
T e l e d y n e - G e o t e c h  a n d  c o n s i s t s  o f  a  M o d e l  A R - 3 M  H e i i c o r d e r  
a m p l i f i e r  a n d  a  M o d e l  R V - 3 0 1 B  H e i i c o r d e r  w i t h  a  M o d e l  3 1 6 1 0  
r e c t i l i n e a r  p e n  a s s e m b l y ,  S e p a r a t e  m a n u a l s  d e s c r i b i n g  t h e  
o p e r a t i o n  a n d  m a i n t e n a n c e  o f  t h o s e  s y s t e m  c o m p e n e n t s  a r e  
p r o v i d e d ,  2 a 2  

A l l  H e l i c o r d e r s  a r e  n o r m a l l y  g e a r e d  t o  p r o v i d e  2 4 - h o u r  r e c o r d s  
o n  s p e c i a l  h e a t - s e n s i t i v e  p a p e r ,  T h e  r o t a t i o n  r a t e  o f  t p e  
s h o r t  p e r i o d  H e i i c o r d e r  i s  s e l e c t e d  t o  p r o v i d e  a  r e c o r d i n g  
s p e e d  o f  6 0  m i l l i m e t e r s  p e r  m i n u t e j  t h e  r e c o r d i n g  s p e e d  f o r  t h e  
l o n g  p e r i o d  H e l i c o r d e r s  i s  1 5  m i l l i m e t e r s  p e r  m i n u t e ,  E a c h  
l o n g  p e r i o d  H e i i c o r d e r  d r u m  c o m p l e t e s  o n e  r o t a t i o n  i n  o n e  h o u r .  
T h e  s n o r t  p e r i o d  H e i i c o r d e r  d r u m  c o m p l e t e s  o n e  r o t a t i o n  i n  
f i f t e e n  m i n u t e s ,  T i m e  m a r k s  a r e  p r o v i d e d  o n  t h e  H e i i c o r d e r  
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records In the form o£ a periodic DC offset. Those time marks 
are provided from another primary system component* the 
Systron-oonner Model 8110-821 time-of-day clock in conjunction 
with a DC power supply. The time code from that clock is such 
that eachHelicorder record displays a DC offset for tne first 
two seconds of each minute except that the duration is for five 
seconds at the beginning of each hour? an exception to the five 
second duration on the hour is at hours 0000, 0600, 1200, and 
1800, at which times there is no offset time mark, 2ai 

CHART RECORDER 20 

ESTERLINR-ANGUS STRIP CHART RECORDER, MODEL AP01C, The SR0 
system is provided with a monitor recorder for visual 
observation of data after it has been converted to digital form 
and then back to analog form, This pen-and-ink recorder with 
curvilinear pen movement has a span of approximately 4,5 
inches, The chart speed is easily changed by a simple gear 
cnange from the front panel. The recorder is provided with 
gears for chart speeds of 12,5, 15, 25, 30, 50, 60, 100, and 
200 millimeters per minute or millimeters per hour. The 
recorder is normally at speeds of 15 millimeters per minute or 
60 millimeters per minute which is equivalent to the recording 
speeds of the short-period and long-period Hellcorders, The 
monitor recorder is driven by the Model 863-1 digital-to-analog 
converter, 2bl 

This recorder is used when displaying a channel of snort-period 
or long-period seismic data in real time. It is also used when 
the SRO system is used to display data from a previously 
recorded cigltaal tape record, These modes of operation are 
discussed in Section 2,3, This recorder should be used 
periodically by the station operator to ensure that the 
digitized data has the characteristics of seismic data, It is 
the only means available, without taking the recording system 
off-line, of determining that the analog-to-digitai conversion 
process is being effected properly, Data which is digitally 
correct, but in error because of a defective analog-to-digital 
converter, may be detected by dally observation of each channel 
on the monitor recorder, It is suggested that each channel of 
data be observed on the monitor recorder at the same time the 
Helicorder records are changed, 2b2 

DIGITAL-TO-ANALOG CONVERTER, 2c 

The UNITECH Model 863-1 digital-to-analog converter is a single 
channel dlgltal-to-analog converter as supplied in the local 
borehole configuration of the SRO data recording system, it 
shares a printed circuit board with the Model 297-1 clock 
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interface. The Model 863-1 controller is field-expandable to 
accommodate any number of digital-to-analog converter channels, 
up to five, This conversion is effected by the addition of a 
single DC-to-DC converter module and a number of additional 
modular digital-to-analog converters which may range from one 
to four, The digital-to-analog converter is a purely passive 
device which operates under program control. That is, it is 
passive in the sense that it does not interrupt the computer 
nor does it supply any Information to the computer, The 
computer proqram simply presumes that the digital word which 
was transmitted to the dlgita.i-to-analog converter channel was 
properly convered to analog information, AS used in the local 
borehole configuration of the SRO data recording system, a 
single channel digital-to-analog converter is used to provide 
analog data to the strip-chart recorder, 2cl 

ANALOG-TO-DIGITAL CONVERTER INTERFACE 2d 

UNI TECH MODEL 872-1, Although the analog-to-digital converter 
interface is mounted within the main frame of the NOVA 1200 
lumbo computer, it is mounted there only as a convenience, Its 
only connection to the computer per se is to the p ewer bus of 
the computer, from which it derives its main power. This 
interface could be mounted exterior to the computer, and in 
fact is mounted exterior to the computer in remote borehole 
applications where the analog-to-digital converter must be 
remote from the recording system, The output from the 
analog-tc-digitai converter interface is a serial bit stream 
which is compatible with the Model 371-11760 telemetry 
controller, The only input to the ADC interface is a serial 
bit stream from the telemetry controller which causes the ADC 
interface to also perform the auxiliary function of providing 
contact closures to the Teledyne-Geotech Model 36000 borehole 
seismometer system for calibration purposes. Because this 
controller is the "instigator" of all processing action within 
the SRO data recording system, it is interchangeably referred 
to in the documenttion describing it as the analogto-digital 
converter interface# and the systems controller, 2dl 

A separate operation and maintenance manual describes this 
controller and only Its sailent features will be mentioned 
here, The ADC interface has the primary function of causing 
the Phoenix Data Model 8012 multiplexer/analog-to-dlgital 
converter to sample the appropriate seismic data channels at 
the appropriate rates and supply that data in serial form to 
the SRO telemetry controller, A secondary function of the ADC 
interface is to receive coded calibration commands from the 
telemetry controller and convert those coded commands into 
contact closures which, when supplied to the Model 36000 
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s e i s m o m e t e r  c o n t r o l  s y s t e m ,  c a u s e  c a l i b r a t i o n  a t  t h e  d e s i r e d  
f r e q u e n c i e s ,  2 d 2  

T h e  c o n t r o l l e r  c a u s e s  t h e  a n a l o g - t o - d i g i t a l  c o n v e r t e r  t o  s a m p l e  
t h e  s e i s m i c  i n p u t  d a t a  i n  f r a m e s ,  e a c h  c o n s i s t i n g  o f  o n e  s e c o n d  
i n  d u r a t i o n ,  E a c h  f r a m e  b e g i n s  w i t h  a  1 6 - b i t  w o r d  c o m p r i s e d  o f  
t w o  8 - b i t  b y t e s ,  T h e  f i r s t  8 - b i t  b y t e  i s  a  s n y c h r o n i z a t i o n  
b y t e  w h i c h  i s  r e c o g n i z e d  b y  t h e  S R O  s o f t w a r e  t o  s i g n i f y  t h e  
b e g i n n i n g  o f  a  f r a m e ,  T h e  n e x t  8 - b i t  b y t e  i s  c o m p r i s e d  o f  
e i g h t  s t a t u s  b i t s  w h i c h  m a y  b e  p r o v i d e d  o n c e  e a c h  s e c o n d  t o  t h e  
N O V A  1 2 0 0  p r o c e s s o r  t o  i n d i c a t e  t h e  b i n a r y  s t a t e  o f  s o m e  
e x t e r n a l  s t a t u s  c o n d i t i o n s  w h i c h  t h e  c o n t r o l l e r  c a n  s e n s e  i n  
t h e  f o r m  o f  c o n t a c t  c l o s u r e s ,  T h a t  i s #  t h e r e  a r e  e i g h t  
e x t e r n a l  s t a t u s  c o n d i t i o n s ,  o n e  o f  w h i c h  i s  r e s e r v e d  f o r  a  
p a r t i c u l a r  s t a t u s  c o n d i t i o n #  a n d  t h e  o t h e r  s e v e n  o f  w h i c h  m a y  
b e  u s e d  i n  a n y  f a s h i o n  w h a t s o e v e r  t o  p r o v i d e  c o n t a c t  c l o s u r e  
i n f o r m t i o n  t o  t h e  c e n t r a l  p r o c e s s o r ,  T h e r e  a r e  s e v e n  p a i r s  o f  
l i n e s  w h i c h  o r i g i n a t e  i n  t h e  A D C  i n t e r f a c e  w h i c h  m a y  b e  u s e d  t o  
s e n s e  t h e  s t t e  o f  a n y  e x t e r n a l  s w i t c h ,  T h e  n o r m a l  " n o - e r r o r "  
s t a t u s  c o n d i t i o n  f o r  a n y  o f  t h e  s e v e n  b i t s  i s  i n d i c a t e d  w h e n  
e a c h  o f  t h e  s e v e n  p a i r s  o f  l i n e s  i s  s h o r t  c i r c u i t e d  o r  w h e n  t h e  
s w i t c h e s  t o  w h i c h  e a c h  o f  t h e s e  l i n e s  a r e  a t t a c h e d  a r e  c l o s e d .  
T h e  " e r r o r "  c o n d i t i o n  o r  a b n o r m a l  s t a t u s  c o n d i t i o n  i s  d e n o t e d  
b y  a n  o p e n  c i r c u i t  o r  o p e n  s w i t c h  c o n n e c t e d  t o  e a c h  o f  t h e  
s e v e n  s t a t u s  l i n e s .  F o r  e x a m p l e ,  t h e  c o n t r o l l e r  c a n  s u p p l y  t o  
t h e  c o m p u t e r  t h e  c o n d i t i o n  o f  a  d o o r  o r  g a t e  ( w h e t h e r  o p e n  o r  
c l o s e d )  s i m p l y  b y  c o n n e c t i n g  t o  o n e  o f  t h e  s t a t u s  l i n e s  a  
m i c r o s w i t c h  w h i c h  i s  e i t h e r  o p e n  o r  c l o s e d ,  d e p e n d i n g  o n  
w h e t h e r  t h e  d o o r  t o  w h i c h  i t  i s  a t t a c h e d  i s  o p e n  o r  c l o s e d ,  
( T h e  c o m p u t e r  w i l l  p r i n t  a n y  a b n o r m a l  s t a t u s  c o n d i t i o n  o n  t h e  
T e l e t y p e  m a c h i n e  w i t h  t h e  t i m e  o f  t h e  a b n o r m a l  c o n d i t i o n #  
a n y t i m e  i t  i s  r e c e i v e d , )  T n e  s t a t u s  c o n d i t i o n  w h i c h  i s  
r e s e r v e d #  a n d  f o r  w h i c h  a  p a i r  o f  l i n e s  i s  n o t  p r o v i d e d #  i s  
t h a t  c o n d i t i o n  c o r r e s p o n d i n g  t o  s t a t u s  b i t  z e r o ,  S t a t u s  b i t  
z e r o  i s  a l w a y s  m o n i t o r i n g  t h e  c o n d i t i o n  o f  t h e  c a l i b r a t i o n  
c o m m a n d s  f r o m  t h e  t e l e m e t r y  c o n t r o l l e r ,  I f  t h e  A D C  i  2 d 3  

I f  t h e  A D C  i n t e r f a c e  h a s  r e c e i v e d  a  c a l i b r a t i o n  c o m m a n d  f r o m  
t h e  t e i e ^ e t r y  c o n t r o l l e r #  s t a t u s  b i t  z e r o  w i l l  i n d i c a t e  t h a t  
t h e  c a l i b r a t i o n  c o m m a n d  w a s  r e c e i v e d .  T h i s  f e a t u r e  p r o v i d e s  a n  
e a s y  m e a n s  o f  d e t e r m i n i n g  t h e  e x a c t  t i m e  a t  w h i c h  c a l l b r t i o n s  
w e r e  b e g u n  b e c a u s e  a  l o g  t o  t h e  e f f e c t  t h a t  s t a t u s  b i t  z e r o  h a s  
b e e n  a c t u a t e d  w i l l  b e  a u t o m a t i c a l l y  t y p e d  o n  t h e  T e l e t y p e  
m a c h i n e  t h e  f i r s t  t i m e  a  c a l i b r a t i o n  c o m m a n d  i s  t r a n s m i t t e d  t o  
t h e  s e i s m o m e t e r  c o n t r o l  s y s t e m ,  2 d 4  

A f t e r  t h e  s y n c h r o n i z a t i o n  a n d  s t a t u s  b y t e s  h a v e  b e e n  o r i g i n a t e d  
w i t h i n  t h e  A D C  c o n t r o l l e r #  t h e y  a r e  t r a n s m i t t e d  t o  t h e  
t e l e m e t r y  c o n t r o l l e r  a n d  t h e  d a t a  s a m p l i n g  p r o c e s s  i s  
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automatically begun, The controller causes the 
analog-to-digital converter and multiplexer to sequence through 
each of the short-period data channels CUP to three) which are 
formatted, It then sequences through ail long-period data 
channels Cup to nine) which have been formatted, It is then 
finished as far as the sampling of long-period channels is 
concerned, for that frame, However, fifty milliseconds after 
the first sequence of short-period channels was begun, a second 
sequence of all short-oeried channels will be made, This 
process will continue until twenty sequences through all 
short-period channels, separated py fifty milliseconds, have 
been effected. At this time, a new synchronization and sttus 
word is transmitted and the second "frame" of data si begun, 2d5 

The method by which the number of short-period and number of 
long-period channels are "formatted" or defined to the 
controller is programmable, 9y sliding the computer out a few 
inches on its slides within the SRO r a c k  one may gain access to 
a miniature set of rocker switches, By means of these 
switches, the operator may define the number of short-period 
channels and the number of long-period channels through which 
the ADC interface is to cause the multiplexer/analog-to-dlgital 
converter to sequence, nne is cautioned that the number of 
channels formatted by the physical position of the miniature 
rocker switches must correspond to the number of channels 
defined to the software program as discussed in Section 2,3, 
Otherwise, the SRO operting program will continuouly detect 
what is an apparent synchronization error, Qne is further 
cautioned that the analog-to-digital converter interface has 
greater capability than the basic analog-to-digital 
converter/multiplexer in terms of the number of channels it 
will accommodate. While the interface will accommodate twelve 
channels, the standard multiplexer/analog-to-digital converter 
which it controls is supplied only with an eight-channel 
multiplexer, Further, the standard seismic filter unit which 
precedes the multiplexer consists of a single short period 
filter channel 1 and tnree long period channels in filters 2 
through4. Thus, without the addition of additional anti-alias 
filters, the full capability of the interface is not available, 
More detailed information regrdinq the actual positioning of 
the rocker switches is available in the technical manual for 
the analog-to-digital converter interface, 2d6 

MULTIPLEXER/ANALOG-TO-DIGIT A 1» CONVERTER 2e 

PHOENIX DATA MODEL 8012-008, Conventional linear 
analog-to-digital converters are not capable of coping with the 
wide dynamic range inherent in the SRO seismic data, 
Therefore, a gain-ranging analog-to-digital converter includes 
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an 8-channel input multiplexer# although it is field-expandable 
by simply plugging in additional multiplexer cards to a 
capability of 128 input channels, The analog-to-digital 
converter has a basic full scale input voltage of + 10,24 volts 
maximum, in the event that the input signal to the 
anaiogto-digital converter is not within 6dB of those maximum 
limits# the unit automatically successively amplifies the input 
data by powers of two until the input data is within 6dB of 
full scale# if possible. The maximum gain of the variable gain 
input amplifier is 2-10 or 1,024, in the event this gain is 
insufficient to cause the input data to be within 6dB of the 
indicated maximum full scale values* the input data is then 
auantized into digital form without further gam. The 
gain-ranging is automatic within the Phoenix Data 
analog-tc-dlgltal converter, After the analog gain-ranging has 
been effected* the analog data is converted to 12-blt* 
2's-complement form* and this 12-bit quantity together with a 
4-bit gain-range factor is supplied as a 16-bit word to the 
analog-te-digital converter interface. The format of the data 
is presented in pictorial form in Figure 1-3, 2el 

The total operting range of tne analog-to-digital converter is* 
thus# between 126 and 132 dB, 2e2 

Multiplexer addressing and sample commands to the 
multiplexer/analog-to-digital converter are provided by the ADC 
interface, Model 872-1 described in Paragraph 1,2,2 , 5 ,  2e3 

NOVA 1200 JUMBO COMPUTER 2f 

The digital portion of the seismic Research Observatory data 
recording system is configured around and controlled by a NOVA 
1200 jumbo computer. The conventional components supplied with 
the computer are a central processor printed circuit board, a 
circuit board containing 8,192 16-bit words of core memory, a 
controller for a  Model ASR-33 Teletype machine, ana a real-time 
clock# Model 4008, The basic processor has been supplied with 
two optional features# They are an automatic program load 
feature# whereby the operator may load programs without first 
manually inserting a Dootstrap loader# and a power fall 
monitor/auto restart option which provides for automatic 
sensing of power failure# orderly shutdown of the computer upon 
such a failure# and orderly restrt of the computer upon 
resumption of normal power. The latter feature should be of 
limited use within the SRO system, because an uninterruptible 
power subsystem is a major component of the data recording 
system and power failures should be seldom, 2fl 

Wltbin the computer main frme# there are seventeen total slots 
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for printed circuit boards upon which various controiiers for 
peripheral circuitry may be installed, Since three of the 
seventeen slots are used for the basic computer configuration, 
fourteen slots remain for the installation of perlpherl 
controllers within the SRQ computer configuration, Of these 
fourteen, five slots are used. Thus, there is adequate room 
for future expansion of the SRO data recording system 
capability. In addition, there is a large reserve of DC power 
capacity from the internal power supplies o f  the NOVA 1200 
iumpo computer, Thu, the system is run at conditions which are 
far below the rated capacity of the computer with a much longer 
expectancy of operating time between failures of system 
components, The remaining equipment in the computer will now 
be described, 2t2 

TAPE UNITS 2g 

The WANGC Model 1045A tape transports se rve as the primary data 
recorders. Both units are identical and record data according 
to USA Standard X3,22-1967 entitled Recorded Magnetic Tape for 
Information interchange (800 Cpl# NRZI), That is, they record 
digital data in industry-standard format of 800 characters per 
inch# with eight bits per character. They write at a speedof 
45inches per second, The normal rewind speed of these devices 
is 120 inches per second, They are precision digital recorders 
which use standard 10,5-inch reels of tape with a nominal 
capacity of 2400 feet, Long-period and short-period data may 
be written separately on the two magnetic tapes# or the data 
may be intermixed on a single tape, at the option of the 
station operator, This capability is further described in 
Section 2.3, 2gl 

MAGNETIC TAFE CQNTRLLER 2h 

The UNITECH MODEL 701 MAGNETIC TAPE CONTROLLER i s  designed to 
interface between the Nova 1200 Jumbo computer and the two 
model 1045a wangco tape units, The tape controller is designed 
to support up to eight magnetic tape drives, although only two 
are used in this application, Magnetic tape operation is 
accomplished by direct transfers o f  16-bit data words from or 
to the computer memory by means of the direct memory access bus 
within the nova computer. Any length tape records between 2 
and 4096 words may be transferred to or from core memory by the 
magnetic tape controller, The records Used in the sro system 
are each 1000 words in length. The transfers are effected by 
defining to the controller, by means of programmed 
instructions, the first word address of the data block which is 
to be transferred, the number of words which are to be 
transferred, whether the words are to oe transferred from core 
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t o  t a p e  o r  f r o m  t a p e  t o  c o r e *  a n d  w h i c h  o f  t h e  e i g h t  p o s s i b l e  
t a p e  u n i t s  i s  t o  a c c e p t  o r  p r o v i d e  t h e  b l o c k  o f  d a t a .  D e t a i l s  
o f  t h e  i n s t r u c t i o n s  t o  e f f e c t  t h e s e  t r a n s f e r s  a r e  p r o v i d e d  i n  
t h e  i n s t a l l a t i o n  a n d  s e r v i c e  m a n u a l  f o r  t h e  m o d e l  7 0 1  
c o n t r o l l e r *  a n d  i n  t h e  D A T A  G E N E R A L  p u b l i c a t i o n s  " H O W  T O  U S E  
T H E  N O V A  C O M P U T E R S " ,  2 h l  

O n c e  a  d a t a  t r a n s f e r  i s  i n i t i a t e d ,  t h e  c o n t r o l l e r  a u t o m a t i c a l l y  
e f f e c t s  t h e  d e s i r e d  t r a n s f e r  o f  d a t a  b y  m e a n s  o f  t h e  d i r e c t  
m e m o r y  a c c e s s  ( D M A )  c h a n n e l  o f  t h e  c o m p u t e r ,  D u r i n g  t h i s  
t r a n s f e r *  e x c e p t  w h e n  a  t r a n s f e r  i s  a c t u a l l y  b e i n g  m a d e  t o  t h e  
m e m o r y *  t h e  c o m p u t e r  i s  f r e e  t o  c a r r y  o n  i t s  n o r m a l  o p e r a t i o n  
u n d e r  p r o g r a m  c o n t r o l .  I t  w i l l  a u t o m a t i c a l l y  b e  d i s a b l e d  a n d  a  
m e m o r y  t r a n s f e r  w i l l  b e  e f f e c t e d  o n  t h e  D M A  c h a n n e l  a s  t h e  t a p e  
c o n t r o l l e r  r e q u i r e s  m e m o r y  a c c e s s ,  T h e  t a p e  c o n t r o l l e r  w i l l  
t h e n  r e l e a s e  t h e  m a c h i n e  t o  c o n t i n u e  i t s  o p e r a t i o n  u n t i l  
a n o t h e r  m e m o r y  t r a n s f e r  i s  r e q u i r e d  b y  t h e  c o n t r o l l e r ,  2 h 2  

i n  a d d i t i o n  t o  t h e  b a s i c  c a p a b i l i t y  t o  t r a n s f e r  d a t a *  t h e  
m a g n e t i c  t a p e  c o n t r o l l e r  p r o v i d e s  s t a t u s  i n f o r m a t i o n  t o  t h e  
p r o g r a m ,  u p o n  c o m p l e t i o n  o f  a  d a t a  t r a n s f e r *  i t  i s  p o s s i b l e  t o  
i n t e r r o g a t e  t h e  c o n t r o l l e r  t o  d e t e r m i n e  w h e t h e r  i t  t h i n k s  a  
s u c c e s s f u l *  e r r o r - f r e e  t r a n s f e r  w a s  a c c o m p l i s h e d ,  S i n c e  t h e  
m a g n e t i c  t a p e  u n i t s  h a v e  r e a d  a f t e r  w r i t e  c a p a b i l i t y *  t h e  
c o n t r o l l e r  t a k e s  a d v a n t a g e  o f  t h i s  c a p a b i l i t y  t o  c h e c k  t h e  
v a l i d i t y  o f  t h e  d a t a  i t  h a s  j u s t  w r i t t e n  b y  m e a n s  o f  b o t h  
l o g i t u d i n a l  a n d  l a t e r a l  p a r i t y  c h e c k s ,  A n y  d e t e c t i o n  o f  p a r i t y  
e r r o r s  w i l l  b e  f o r w a r d e d  t o  t h e  c o m p u t e r  i n  t h e  s t a t u s  
i n f o r m a t i o n  s u p p l i e d  o y  t n e  c o n t r o l l e r ,  2 h 3  

I n  a d d i t i o n  t o  t h e  h a r d w a r e  c h e c k  o n  d a t a  v a l i d i t y *  a s  u s e d  i n  
t h e  S R O  s y s t e m ,  a  s o f t w a r e  c h e c k  i s  m a d e  t o  a b s o l u t e l y  v e r i f y  
t h e  v a l i d i t y  o f  e v e r y  s i n g l e  b i t  w r i t t e n  o n  t a p e ,  T h i s  i s  
a c c o m p l i s h e d  i n  t h e  S R O  s o f t w a r e  p r o g r a m ,  W h e n  a  t a p e  r e c o r d  
i s  w r i t t e n  u n d e r  p r o g r a m  c o n t r o l ,  t h e  d a t a  b l o c k  w h i c h  w a s  
w r i t t e n  o n  t a p e  i s  s a v e d  w i t h i n  t h e  c o r e  m e m o r y ,  T h e  s o f t w a r e  
t h e n  c a u s e s  t h e  t a p e  U n i t  t o  b a c k s p a c e  o v e r  t h e  r e c o r d  i t  h a s  
j u s t  w r i t t e n .  T h e  t a p e  c o n t r o l l e r  i s  t h e n  c o m m a n d e d  t o  r e a d  
t h e  r e c o r d  i t  h a s  j u s t  w r i t t e n  i n t o  a  s e p a r a t e  b l o c k  o f  c o r e  
m e m o r y ,  T h e  t w o  b l o c k s  o f  d a t a  w i t h i n  c o r e  m e m o r y - - t h e  r e c o r d  
w h i c h  w a s  s u p p o s e d l y  w r i t t e n  o n  t a p e ,  a n d  t h e  r e c o r d  w h i c h  w a s  
r e a d  b a c k  f r o m  t a p e - - a r e  t h e n  c o m p a r e d *  b i t  f o r  b i t ,  u n d e r  
s o f t w a r e  a n d  i f  t h e  t w o  b l o c k s  a r e  n o t  a b s o l u t e l y  i d e n t i c a l *  a  
t a p e  e r r o r  i s  d e c l a r e d ,  T h i s  m e t h o d  o f  s o f t w a r e  c h e c k i n g  e a c h  
r e c o r d  t h a t  i s  w r i t t e n  a b s o l u t e l y  v e r i f i e s  t h a t  t h e  d a t a  
w r i t t e n  o n  t a p e  i s  e r r o r - f r e e  a n d  c a n  b e  a t  l e a s t  r e a d  b y  t h e  
s a m e  t a p e  u n i t  w h i c h  w r o t e  t h e  d a t a  o n  t a p e ,  2 h 4  

T E L E M E T R Y  C O N T R O L L E R  2 i  

1 0  
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The UNITECH TELEMETRY CONTROLLER, MODEL 371-1-1760 Is a 
telemetry controller in the sense that it accepts data in the 
form of a serial bit stream, assembles it into parallel form, 
and transfers the parallel data to the specified computer 
accumulator under program control. The telemetry controller is 
actually a modified Teletype controller in all but two 
respects. First, the data rate into the controller has been 
increased from the nominal 110 bit per second Teletype rate to 
a rate of 1760 bits per second in this application. Second, it 
receives and transmits data not as current pulses to and from a 
Teletype machine, but as data at standard TTL logic levels, in 
other respects, it is identical to a Teletype controller. That 
is, it transmits and receives data in asynchronous form, The 
data words are comprised of a single start bit, elqht data 
bits, and two stop bits, Thus, for each 8-cit byte or 
half-word transfer, eleven bits are actually serially 
transmitted or received, This method was chosen to interface 
the analog-to-diaital converter data to the computer because of 
its simplicity and because of the ease with which such data may 
be supplied to and received from standard FSK data modems in 
those applications where a telemetry link is required, 2il 

Each 16-bit data word from the ADC interface to be subsequently 
described is transmitted as two 8-bit Teietype-nxe words to 
the telemetry controller, Calibration commands from the 
computer to the Model 36000 borehole seismometer system are 
transmitted from the telemetry controller to the ADC interface; 
the coded words which are transmitted to the ADC interface 
cause approprite contact closures to be made on the proper 
input lines to the Model 36000 borehole seismometer control 
system ana cause its integral calibrator to perform the desired 
calibrations, 2i2 

CLOCK INTERFACE 2j 

The UNITECH Model 297-1 clock interface can more precisely be 
described as a 3-word by 16-bit digital data input multiplexer, 
That is, this interface has the capability, under program 
control, to read into specified accumulators within the 
computer, any of three specifiable 16-bit data words, The 
time-of-day Information supplied by the Model 8110-821 digital 
doe* consists of 48 bits of data. This data is routed as 
three separate 16-bit words to the Model 297-1 interface, The 
interface, under program control, then supplies the time-of-day 
information to specified accumulators within the computer as 
three sequential 16-bit data words. Each of the data words 
consists of four 4-bit bed digits. Those digits constitute 
time information with a reslution of tens of milliseconds, 
hundreds of milliseconds, seconds, tens of seconds, minutes, 
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tens of minutes, hours, tens of hours, days, tens of days, 
hundreds of days, and years, 2jl 

Because It is possible to experience erroneous data inputs from 
this controller if tn« time-ef-day clock is changing at the 
instant that data is input to the computer through the clock 
interface, the software program within the NOVA computer always 
retrieves time of day from the system clock until two 
successive readings of time are identical, This insures that 
no single bit was undergoing a transition at the instant a 
transfer was being made to a computer accumulator, 232 

This controller is extremely simple in concept, and is 
described in more detail in section 3, 2j3 

SEISMIC FILTER UNIT, 2k 

UNITECH MODtL 920-4, In any digital sampling process, it is 
necessary to insure that the data which are sampled contained 
no frequency components higher in frequency than one-halt the 
frequency of the periodic sampler, otherwise, those frequency 
components will be translated or "aliased" into the primary 
frequency range of interest and will be indistinguishible from 
siqnai components which were originally in the frequency band 
of interest, This requirement is met in the SRQ data recording 
system by means f high-quality anti-aliasing filters, These 
filters were specially designed for the wide dynamic ranqe of 
the data supplied by the Teledyne-Geotech Model 36000 borehole 
seismometer system, The dynamic range Of data from that system 
is on the order of 120 dB, and the anti-alias filters in the 
SR0 system were designed by White instruments, inc, to ahieve a 
similar dynamic range. The filters are hermetically sealed and 
not field repairable. They are enclosed in a special metal 
enclosure and munted immediately adjacent to the 
analog-tc-diaital converter to minimize the possibility of the 
induction of high frequency noise in the signal line between 
the filter outputs and the multiplexer/analog-to-digital 
converter inputs, 2k l 

The long-period filters are Whate Instruments' Inc, Model 3914 
sealed filter units, and nave the following frequency response* 
the frequency response varies no more than 3dB from DC to 0,1 
Hz, At frequencies equal to or greater than 0,5 Hz, the filter 
outputs are at least 60 dB down from the mid-band response, 2k2 

The snort-period filters are white Instruments, inc, Model 3915 
seaied filter units, a nd have the following frequency response 
characteristics} The frequency response varies no more than 3 
dB between DC and 5 Hz, At frequencies greater than or equal 
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to 10 Hz, the output i at least 60 dB down from the mid-band 
response, 2K3 

Although the filter unit is field-expandable to accommodate a 
total of twelve plug-in filter units, it is supplied in its 
basic configuration to accommodate four channels, When 
configuring the system for the normal complement of a single 
short-period channel and three long-period channels, the 
short-period filter should be plugged into slot FL1, The 
long-period filters should be plugged into slots FL2 through 
FL4, short-period data from the Model 36000 borehole 
seismometer system should be routed to Ji, while long-period 
data should be routed to J2 through J4, 2k4 

TELETYPE MACHINE 21 

MODEL ASP-33, T ne means by which the station operator 
communicates with and controls the software operating program 
of the SP0 data recording system is the Model ASP-33 Teletype 
machine, This device consists of a keyboard, a page printer, 
an eight-level paper tape reader, and an eight-level paper tape 
punch, while the latter feature will see little use in normal 
operation of the system, the first three features of the 
machine are mandatory for proper system operation. The 
operator supplies input commands to the software operating 
system by means of the Teletype keyboard, A log of those 
commands is provided on the Teletype page printer, Further, 
diagnostic messages are provided to the operator by means of 
the page printer from the system operating software, Finally, 
the paper tape reader is the means by which the software 
operating system and all diagnostic software programs are read 
into the NOVA 1200 central processor, 211 

TIME-0F-DAY CLOCK 2m 

SWRQN-DCNNER MODEL 8110-821, The time-of-day clock is a 
primary system component, it serves to provide precise signals 
to various system components, The clock provides binary coded 
decimal (BCD) data ti tge central processor oy means of the 
Model 297-1 clock interface. All time digits between tens of 
milliseconds and units of years, as described in Section 
1,2,2,2, are provided to the central processor which in turn 
formats the data for a header portion of each tape record, 
This time is also made available for printing on the Teletype 
page printer in various modes of operation, The time-of-day is 
also displayed on the front panel, 2ml 

The frequency stability of the basic oscillator is at least 1 x 
i0-9 per day, Tne clock has provision for setting the time ot 
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d a y  f r o m  f r o n t  p a n e l  t h u m b w h e e l  s w i t c h e s ,  I t  h a s  p r o v i s i o n  f o r  
s y n c h r n i z i n Q  t h e  c l o c k  w i t h  a n  e x t e r n a l  t i m e  s i g n a l ,  s u c h  a s  
t h e  a u d i o  o u t p u t  o f  a  r a d i o  r e c e i v e r  t u n e d  t o  W W V ,  t o  w i t h i n  
a p p r o x i m a t e l y  t w o  t o  t h r e e  m i l l i s e c o n d s  w i t h o u t  e x t e r n a l  
e q u i p m e n t  b y  m e a n s  o f  f l a s h i n g  f r o n t  p a n e l  i n d i c a t o r s .  I t  a l s o  
p r o v i d e s  m e a n s  f o r  s y n c h r o n i z i n g  t h e  c l o c k  t o  s u c h  f r e q u e n c y  
s t a n d a r d s  w i t h i n  l e s s  t h a n  o n e  m i l l i s e c o n d  b y  s i m p l e  c o n n e c t i o n  
o f  t h e  s y s t e m  o s c i l l o s c o p e  t o  a  f r o n t  p a n e l  B N C  c o n n e c t o r ,  
A n o t h e r  f e a t u r e  o f  t h e  c l o c k :  i s  t h e  a b i l i t y  t o  c o m p e n s a t e  f o r  
r a d i o  p r o p a g a t i o n  d e l a y  f r o m  t h e  t i m e  s t a n d a r d  s t a t i o n  t o  t h e  
r e c e i v e r  b y  m e a n s  o f  f r o n t  p a n e l  t h u m b w h e e l  s w i t c h e s ;  t h i s  
c o m p e n s a t i o n  i s  a v a i l a b l e  i n  t h e  r a n g e  f r o m  0  t o  9 9 , 9  
m i l l i s e c o n d s  i n  0 , 1  m i l l i s e c o n d  s t e p s ,  2 m 2  

T h e  t i m e - o f - d a y  c l o c k  a l s o  p r o v i d e s  a  r e l a y  c o n t a c t  c l o s u r e  
w h i c h  c o n n e c t s  a  1 2  v o l t  D C  s o u r c e  t o  t h e  t i m e  m a r k  i n p u t s  o f  
t h e  M o d e l  A R - 3 1 1  H e l i c o r d e r  a m p l i f i e r s ;  t h i s  c o n t a c t  c l o s u r e  
c a u s e s  t h e  t i m e  m a r k  o f f s e t s  o n  t h e  a n a l o g  r e c o r d e r s  w i t h  t h e  
c o d e  d e s c r i b e d  i n  s e c t i o n  1 , 2 , 1 ,  2 m 3  

A n o t h e r  f u n c t i o n  o f  t h e  c l o c k  i s  t o  p r o v i d e  a  6 0 H z  s i g n a l  w i t h  
t h e  s a m e  p r e c i s i o n  a s  t h e  b a s i c  o s c i l l a t o r  t o  t h e  M o d e l  8 7 2 - 1  
a n a l o q - t c d i g i t a l  c o n v e r t e r  i n t e r f a c e ,  T h i s  e n s u r e s  t h a t  t h e  
s a m p l e  r a t e  o f  t h e  a n a l o g - t o - d l g i t a l  c o n v e r t e r  w i l l  b e  a s  
p r e c i s e  a s ,  a n d  s y n c h r o n o u s  w i t h ,  t h e  t i m e - o f - d a y  c l o c k ,  2 m 4  

T h e  f i n a l  f u n c t i o n  o f  t h e  t i m e - o f - d a y  c l o c k  i s  t o  p r o v i d e  
e i t h e r  a  5 o h z  s y n c h r o n i z a t i o n  s i g n a l  t o  t h e  M o d e i  U P 2 0 E 1 2 0 - 8 - 3 A  
p o w e r  s u b s y s t e m ,  T h e  5 0  H z  o r  6 0  H z  s i g n a l  i s  c h o s e n  o n  t h e  
b a s i s  o f  t h e  l o c a l  p o w e r  m a i n s  a n d  i s  c h o s e n  t o  b e  i d e n t i c a l  
w i t h  t h e  n o m i n a l  p o w e r  l i n e  f r e q u e n c y  a t  t h e  s t a t i o n  
i n s t a l l a t i o n .  T h i s  p r o v i d e s  f r e q u e n c y  r e g u l a t e d  p o w e r  f o r  a l l  
s y s t e m  c o m p o n e n t s ,  i n  p a r t i c u l a r ,  i t  i s  n e c e s s a r y  t h a t  t h e  A C  
l i n e  p o w e r  f o r  t h e  H e l l c o r d e r s  b y  p r e c i s e  a n d  s y n c h r o n i z e d  w i t h  
t h e  t i m e - o f - d a y  c l o c k  t o  p r e v e n t  a o p a r e n t  d r i f t  o f  t i m e  m a r k  
i n f o r m a t i o n  o n  H e l i c o r d e r  r e c o r d s ,  2 m 5  

P O W E R  S U B S Y S T E M  2 n  

I C S ,  i n c ,  P o w e r  S u b s y s t e m ,  M o d e l  U P 2 0 E 1 2 0 - 8 - 3 A ,  A n  
" u n i n t e r r u p t i b l e "  p o w e r  s u b s y s t e m  i s  p r o v i d e d  a s  a  m a j o r  
c o m p o n e n t  o f  t h e  S e i s m i c  R e s e a r c h  O b s e r v a t o r y  d a t a  r e c o r d i n g  
s y s t e m .  O n e  f u n c t i o n  o f  t h i s  p o w e r  s u b s y s t e m  i s  t o  p r o v i d e  
b o t h  f r e q u e n c y  r e g u l a t e d  a n d  v o l t a g e  r e g u l a t e d ,  t r a n s i e n t - f r e e  
p o w e r  t o  t h e  S R Q  d a t a  r e c o r d i n g  s y s t e m ,  T h e  p o w e r  s u b s y s t e m  
p r o v i d e s  A C  p o w e r  w h i c h  i s  c o m p l e t e l y  i s o l a t e d  f r o m  t h e  l o c a l  
p o w e r  m a i n ,  2 n l  

T h e  p o w e r  s u b s y s t e m  c o n s i s t s  b a s i c a l l y  o f  a  b a t t e r y  b a n k ,  a  
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b a t t e r y  c h a r g e r ,  a n d  a  2 K V A  i n v e r t e r .  T h e  b a t t e r y  c h a r g e r  
n o r m a l l y  o p e r a t e s  f r o m  t h e  l o c a l  p o w e r  m a i n s  a n d  p r o v i d e s  a  
c o n s t a n t  c h a r g e  t o  t h e  b a n k  f  2 0  l e a d - c a i c i u m  b a t t e r i e s ,  T h e  
i n v e r t e r  i s  i n  t u r n  d r i v e n  b y  t h e  n o m i n a l  1 3 0  v o l t  D C  b a t t e r y  
b u s  a n d  p r o v i d e s  s i n u s o i d a l  A C  p o w e r  o u t p u t  w h i c n  i s  v o l t a g e  
r e g u l a t e d  a n d  f r e q u e n c y  r e g u l a t e d  w i t h  t h e  p r e c i s i o n  o f  t h e  
t i m e - o f * d a y  c l o c k  w h i c h  s e r v e s  a s  a  s i g n a l  s o u r c e  f o r  
s y n c h r o n i z a t i o n  o f  t h e  p o w e r  s u b s y s t e m ,  i n  t h e  e v e n t  t h a t  
p o w e r  f r o m  t n e  l o c a l  A C  m a i n s  i s  d i s r u p t e d  f r o m  a n y  r e a s o n ,  t h e  
b a t t e r y  b a n k ,  w i l l  c o n t i n u e  t o  p r o v i d e  D C  p o w e r  t o  t h e  i n v e r t e r  
p o r t i o n  o f  t h e  p o w e r  s u b s y s t e m  u n t i l  t h e  t e r m i n a l  v o l t a g e  o f  
t h e  b a t t e r y  b a n k  c r o p s  t o  a p p r o x i m a t e l y  9 5  v o l t s ,  a t  w h i c h  t i m e  
t h e  s y s t e m  w i l l  t u r n  i t s e l f  o f f  a n d  a l l  s y s t e m  p o w e r  w i l l  
c e a s e ,  H o w e v e r *  t n e  n o m i n a l  s y s t e m  l o a d  i n  t h e  n o r m a l  
c o n f i g u r a t i o n  i s  s o m e w h a t  l e s s  t h a n  i  K V A  o r  a p p r o x i m a t e l y  5 0  
p e r c e n t  o f  t h e  i n v e r t e r  c a p a c i t y ,  T h e  s y s t e m  i s  s p e c i f i e d  t o  
p r o v i d e  p o w e r  f o r  a  m i n i m u m  o f  t w o  h o u r s  i n  t h e  e v e n t  o f  p o w e r  
f a i l u r e ,  H o w e v e r ,  w i t h  t h e  n o r m a l  s y s t e m  l o a d ,  t h e  a c t u a l  
o u t a d e  t i m e  i s  o n  t h e  o r d e r  o f  s e v e n  t o  e i g h t  h o u r s  b e f o r e  t h e  
b a t t e r y  c h a r g e  i s  d e p l e t e d .  U p o n  r e t u r n  o f  A C  p o w e r ,  
a p p r o x i m a t e l y  f i v e  t o  s i x  h o u r s  a r e  r e q u i r e d  t o  c o m p l e t e l y  
r e c h a r g e  t h e  d i s c h a r g e d  b a t t e r i e s ,  2 n 2  

A  f e a t u r e  o f  t h e  p o w e r  s u b s y s t e m  i s  t h a t  b o t h  t h e  A C  i n p u t  t o  
t h e  c n a r g e r  p r o t i o n  o f  t h e  s u b s y s t e m  a n d  t h e  i s o l a t e d  i n v e r t e r  
o u t p u t  o f  t h e  s u b s y s t e m  m a y  b e  i n d i v i d u a l l y  a n d  i n d e p e n d e n t l y  
c h o s e n  f o r  e i t h e r  1 1 5  v o l t  t o  2 3 0  v o l t  o p e r a t i o n  a n d  f o r  e i t h e r  
5 0  h z  o r  6 0  H z  o p e r a t i o n ,  T h i s  c h a n g e  i s  e a s i l y  e f f e c t e d  b y  
a p p r o p r i a t e l y  s e t t i n g  m e t a l  l i n k s  o n  a  p a n e l  w i t h i n  t h e  p o w e r  
s u b s y s t e m ,  T h i s  a l l o w s  t h e  p o w e r  s u b s y s t e m s  i n p u t  a n d  o u t p u t  
t o  b e  c o n f i g u r e d  t o  b e  i d e n t i c a l  w i t h  t h e  l o c a l  p o w e r  m a i n s .  
T h e  c a p a b i l i t y  t o  p r o v i d e  t h i s  c o n f i g u r a t i o n  o f  t h e  p o w e r  
s y s t e m  a l l o w s  r e a l i z a t i o n  o t  t h e  f i n a l  f e a t u r e  o f  t h e  
s u b s y s t e m ;  t h a t  i s ,  i f  t h e  p o w e r  s u b s y s t e m  i t s e l f  f a i l s #  p o w e r  
i s  a u t o m a t i c a l l y  t r a n s f e r r e d  b a c k  t o  t h e  l o c a l  p o w e r  m a i n s .  
B e c a u s e  a l l  s y s t e m  c o m p o n e n t s  m a y  b e  o p e r a t e d  f r o m  l o c a l  l i n e  
v o l t a g e  a n d  f r e q u e n c y ,  t h e  e n t i r e  s y s t e m  m a y  t h e n  o p e r a t e  f r o m  
t h e  l o c a l  p o w e r  m a i n s  i n  t h e  e v e n t  t h a t  a  f a i l u r e  i s  
e x p e r i e n c e d  w i t h i n  t h e  p o w e r  s u b s y s t e m ,  ( I n  t h i s  c a s e ,  o f  
c o u r s e ,  t h e  f r e q u e n c y  r e g u l a t i o n  o f  t h e  s y s t e m  A C  p o w e r  w i n  b e  
t h a t  o f  t h e  l o c a l  m a i n s ,  a n d  s o m e  d r i f t  o f  t i m e  m a r k s  o n  t h e  
H e i i c o r d e r  r e c o r d s  w i l l ,  o f  c o u r s e ,  b e  n o t e d , )  2 n 3  

S R Q  O P E R A T I N G  S O F T W A R E  3  

I N T R O D U C T I O N  3 a  

T h e  S e i s m i c  R e s e a r c h  O b s e r v a t o r y  d a t a  r e c o r d i n g  s y s t e m ,  w i t h  
t h e  e x c e p t i o n  o f  t h e  H e i i C p r d e r  a n a l o g  r e c o r d i n g s ,  o p e r a t e s  
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under the control ot a software program which directs every 
operating feature of the system. That program has an inherent 
flexibility which allows the operator of the system to revise 
many of the system operating parameters and to place the system 
in any of its various modes of opperation, 3al 

The station operator can alter the system operating parameters 
or the mode of system operation by conversing with the 
operating system by means ot the Teletype Keyboard, This 
convenient method of conversing with the operating program 
leaves a permanent log of station operation, 3a2 

In addition* a number of messages may be originated within the 
operating software and cause the Teletype page printer to print 
that message as a notification to the operator of a particular 
state of system operation or of an error in system operation 
that the operating program has detected, 3a3 

SHORT PERIOD EVENT DETECTION PROCESSOR, 3b 

The SPO software contains a snort-period event detection 
processor, The purpose of the processor is to allow digital 
recording of short-period data only immediately preceding* 
during* and immediately after an event which meets the 
detection criteria of the process, This capability allows a 
considerable savings in digital magnetic tpe which would 
otherwise be used to record normal* ambient background noise, 3bl 

The detection scheme which has been implemented in the SRO 
system was largely based on a report written at the Charles 
Stark Draper Laboratory* Incorporated* entitled "Special Event 
Detection for an Unattended Seismic Observatory"* Report Number 
p-765, The report desribes hardware largely of an analog 
nature which was designed to detect on three components of 
short-period seismic data, The SRO event detetor is, insofar 
as practical, a digital implementation of that technique as 
applied to a single vertical seismic sensor, 3b2 

The basic seismic data is acquired with a gain-ranging analog 
to digital conversion system, Briefly, the data format 
consists of a 12-bit integer quantity and a 4-bit scaling 
exponent, At the input to the detector, the gain-ranged 
seismic data is converted to integer 12-bit data, the specific 
12-bit which are selected are specified by the operator at the 
Teletype Keyboard, This 12-bit integer data is then passed 
through a band-limiting band-pass filter, The output from the 
filter is rectified and processed through a short-term 
exponential averager with a time constant of 1 second, The 
output from the short-term averager is processed through a 
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long-term exponential averager with time constant selectable 
for 10, 20, 30, or 40 seconds. The time constant selection is 
made at the Teletype machine. Immediately anead of the 
long-term averager there is a scale factor applied which causes 
the absolute gain of the long-term averager at zero frequency 
to be unity, This is necessary in order to maintain the 
correct relative levels in the outputs of the long-term 
averager and the short-term averager, The output from the 
long-term averager Is then scaled by a threshold value and is 
compared with the output from the short-term averager, The 
actual threshold scaling constant is provided as a Teletype 
input, 3 b 3  

The testing process involves determining whether or not the 
output from the short-term averager exceeds the output from the 
long-term averager which has been scaled by the threshold 
value, in the event that the result of this test is a "yes", 
then a time-window process is implemented to determine whether 
or not the short-term averager output remains above the 
threshold value for a prescribed length of time. If the 
short-term averager does remain above the threshold for the 
prescribed length of time, a detection is declared and all of 
the short-period data is written on an output magnetic tape, 
in the event that the short-term averager output does not 
remain above the threshold tor the prescribed length of time, a 
detection is not declared. 3 b 4  

CONVERSION OF DATA TO 12-BIT INTEGER FORM 3C 

Before a short-period data word is passed into the short-period 
detection processor, it passes through a series of bit 
manipulations to Convert the word from ® 12-bit quantity with 
a 4 -bit scaling exponent to a selectable 12-bit quantity 
controlled by an operator keyboard entry, 3cl 

The data word is first passed through a routine which does a 
double-precision logical left shift of 4 bit Positions to 
remove the exponent. T h e  12-bit quantity is now left-justified 
in the right-most register, and is ready for a double-precision 
right arithmetic shift, The number of bit positions to the 
right it is to be shifted is 4 (to return the quantity to its 
original position), plus the value of the exponent, The 
arithmetic shift to the right is for sign extension, 3c2 

Once the right shift is complete, the data quantity is passed 
to a scaling routine as a double-precision word (32 bits), of 
which 12 are selected, The operator enters a number on the 
keyboard from 0 to 36 (octal) which is added to a double word 
left arithmetic shift instruction which is preset with a value 
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o f  4  b i t  p o s i t i o n s .  N u m b e r s  e n t e r e d  o n  t h e  K e y b o a r d  a s c e n d i n g  
f r o m  0  c o r r e s p o n d  t o  a  6  d B  i n c r e a s e  o f  g a i n ,  A f t e r  t h e  l e f t  
s h i f t  i n s t r u c t i o n  i s  c o m p l e t e d ,  t h e  m o s t  s i g n i f i c a n t  1 2 - b i t  
q u a n t i t y  i n  t h e  l e f t  r e g i s t e r  i s  c o n s i d e r e d  t o  b e  t h e  s e l e c t e d  
1 2 - b i t  d a t a  q u a n t i t y .  T h e  r e g i s t e r  i s  e h e c K e d  a t  t h e  
c o m p l e t i o n  o f  t h e  l e f t  s h i f t  f o r  o v e r f l o w ,  I t  o v e r f l o w  
o c c u r r e d ,  a  m e s s a g e  i s  p r i n t e d  o n  t h e  T e l e t y p e  a n d  a  m a x i m u m  
o o s i t i v e  o r  n e g a t i v e  n u m b e r  i s  s u b s t i t u t e d  f o r  t h e  1 2 - b i t  
q u a n t i t y ,  T h e  1 2 - b i t  q u a n t i t y  i s  t h e n  p a s s e d  t o  t h e  b a n d - p a s s  
f i l t e r  r o u t i n e ,  3 c 3  

B A N D - P A S S  F I L T E R I N G  3 d  

T h e  f r e q u e n c y  r e s p o n s e  o f  t h e  b a n d - p a s s  f i l t e r  w h i c h  i s  a p p l i e d  
t o  t h e  1 2 - b i t  d a t a  c a n  b e  r e p r e s e n t e d  a s  f o l l o w s !  

3 d l  

I  -  I  
I  I  

G  I  I  
A  I  + + + +  I  
I  - 3  +  —  -  +  I  
N  I  +  I  

I  +  +  I  
I  I  +  +  I  
N  I  +  I  

- 2 5  - I  -  I  
d  I  +  +  +  +  + I  
B  I  I  

I  I  
I  I  

1  2 3 4 5 6 7 8 9  1 0  
F R E Q U E N C Y  ( H z )  

3 d 2  

T h i s  f i l t e r  i s  a  m o d i f i e d  4  p o l e - p a i r  B u t t e r w o r t h  f i l t e r  w i t h  
t w o  z e r o s  a t  z e r o  f r e q u e n c y ,  T h e  t e r m i n o l o g y  " m o d i f i e d "  
i n d i c a t e s  t h e  n e c e s s i t y  o f  a p p l y i n g  a  " m o d i f i c a t i o n "  t o  o n e  o f  
t h e  l o w . f r e q u e n c y  p o l e s  i n  t h e  B u t t e r w o r t h  b a n d - p a s s  f i l t e r  i n  
o r d e r  t o  p r e s e r v e  t h e  r e s p o n s e  a t  t h e  c u t - o f f  f r e q u e n c y  o f  
o n e - h a l f  H e r t z ,  A s  c a n  b e  s e e n ,  t h e  f i l t e r  i s  3 - d a  d o w n  a t  
o n e - h a l f  H e r t z  a n d  t w o  H e r t z ,  a n d  i s  g e n e r a l l y  f l a t  w i t h i n  1 - d B  
i n  t h e  p a s s b a n d ,  T h e  f r e q u e n c y  r e s p o n s e  a b o v e  t h e  c u t - o f f  
f r e q u e n c y  p r o v i d e s  a  r e j e c t i o n  i n  e x c e s s  o f  2 5 - d s .  T h i s  
f r e q u e n c y  r e s p o n s e  c u r v e  w a s  o b t a i n e d  b y  p r o c e s s i n g  w h i t e  
r a n d o m  n o i s e  t h r o u g h  t h e  f i l t e r  a n d  t h e n  u s i n g  a  F o u r i e r  
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T r a n s f o r m  p r o g r a m  m  t h e  N O V A  c o m p u t e r  t o  m e a s u r e  t h e  r a t i o  o f  
t h e  o u t p u t  f r e q u e n c y  s p e c t r u m  a n d  t h e  i n p u t  f r e q u e n c y  s p e c t r u m .  

T h e  a c t u a l  i m p l e m e n t a t i o n  o f  t h e  b a n d - p a s s  f i l t e r  i n v o l v e s  t h e  
i m p l e m e n t a t i o n  o f  f o u r  c a s c a d e d *  r e c u r s i v e *  s i n g l e  p o l e - p a i r  
f i l t e r s ,  A  s i n g l e - z e r o  f i l t e r  i s  i m p l e m e n t e d  i m m e d i a t e l y  a h e a d  
o f  t h e  f i r s t  c a s c a d e d  r e c u r s i v e  f i l t e r *  a n d  a  s e c o n d  
s i n g l e - z e r o  f i l t e r  i s  i m p l e m e n t e d  i m m e d i a t e l y  b e h i n d  t h e  f o u r t h  
c a s c a d e d  f i l t e r .  T h e  a c t u a l  c o e f f i c i e n t s  u s e d  i n  t h e  f o u r  

3 d 3  

c a s c a d e d  f i l t e  r s  a  r e  g i v e n  b e  l o w ,  

S t a g e  I  K 1  =  - 1 , 8 4 4 2 3  K 2  =  0 . 8 7 7 6 8  

S t a g e  2  K 1  =  - 1 , 4 2 9 6 8  7C
 

K
> II
 0 , 6 5 0 3 9  

S t a g e  3  K i  =  - 1 , 5 4 0 5 2  K 2  =  0 , 6 5 0 8 7  

S t a g e  4  K 1  =  - 1 . 5 0 5 8 5  K 2  =  0 , 8 3 8 6 2  

S H O R T - T E R M  A V E R A G E R  

T h e  s n o r t - t e r m  a v e r a g e r *  a s  w e l l  a s  t h e  l o n g - t e r m  a v e r a g e r ,  w a s  
i m p l e m e n t e d  w i t h  a  s i n g l e - p o l e  r e c u r s i v e  s t a q e ,  I t  c a n  b e  s e e n  
t h a t  t h e  s h o r t - t e r m  a v e r a g e r  h a s  a n  a b s o l u t e  g a i n  a t  z e r o  
f r e q u e n c y  o f  a p p r o x i m a t e l y  a  f a c t o r  o f  2 0 ,  T h i s  g a i n  w a s  
a l l o w e d  t o  r e m a i n  b e c a u s e  t h e  i n p u t  i s  l i m i t e d  t o  1 2  b i t s  a n d  
e v e n  w i t h  t h i s  g a i n ,  t h e  o u t p u t  d o e s  n o t  e x c e e d  t h e  m a x i m u m  
p o s s i b l e  v a l u e  w h i c h  c a n  b e  p r e s e r v e d  i n  a  i 6 - b i t  w o r d ,  
A l l o w i n g  t h i s  g a i n  t o  r e m a i n  p r o v i d e d  s o m e  a c c u r a c y  a d v a n t a g e s  
i n  t h e  l o n g - t e r m  a v e r a g e r  w h i c h  f o l l o w s ,  

L O N G - T E R M  A V E R A G E R  

A s  w i t h  t h e  s h o r t - t e r m  a v e r a g e r *  t h e  l o n g - t e r m  a v e r a g e r  i s  
i m p l e m e n t e d  t h r o u g h  t h e  u s e  o f  a  s i n g l e  r e c u r s i v e  s t a g e .  T h e  
l o n g - t e r m  a v e r a g e r  c a n  p e  u s e d  f o r  a n y  o f  f o u r  
T e l e t y p e - s e l e c t a b l e  t i m e  c o n s t a n t s .  T i m e  c o n s t a n t s  o f  1 0  
s e c o n d s ,  2 0  s e c o n d s *  3 0  s e c o n d s *  a n d  4 0  s e c o n d s  a r e  a v a i l a o l e .  
C o n s i d e r a b l e  d i f f i c u l t y  w a s  e n c o u n t e r e d  i n  a t t e m p t i n g  t o  
i m p l e m e n t  t h e s e  l o n g e r  t i m e  c o n s t a n t s ,  i n  p a r t i c u l a r *  t h e  t i m e  
c o n s t a n t  o f  t h e  a v e r a g e r  i d e n t i f i e d  a s  a  3 0 - s e c o n d  a v e r a g e r  i s  
a c t u a l l y  a b o u t  3 3  s e c o n d s ,  a n d  t h e  t i m e  c o n s t a n t  o f  t h e  
a v e r a g e r  i d e n t i f i e d  a s  a  4 o - s e c o n d  a v e r a g e r  i s  a c t u a l l y  a b o u t  
4 3  s e c o n d s ,  i t  w i l l  a l s o  b e  n o t e d  t h a t  t h e  f i n a l  a s y m p t o t e  
v a l u e  f o r  t h e s e  l o n g e r  t e r m  a v e r a g e r s  d e v i a t e s  s l i g h t l y  f r o m  
t h e  2 1 0 0 0  v a l u e  w h i c h  w o u l d  b e  e x p e c t e d ,  

C o n s i d e r a b l e  e f f o r t  w e n t  i n t o  t h e  i m p l e m e n t a t i o n  O f  t h e s e  
l o n g - t e r m  a v e r a g e r s ,  a n d  i t  i s  b e l i e v e d  t h a t *  u n l e s s  t h e  
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a r i t h m e t i c  s c h e m e  i s  e x p a n d e d  t o  i n c l u d e  3 2 - b i t  m u l t i p l i c a t i o n s  
a n d  6 4 - b i t  a d d i t i o n s #  i t  i s  n o t  f e a s i b l e  t o  i m p r o v e  
s u b s t a n t i a l l y  u p o n  t h e  r e s u l t s  w h i c h  a r e  p r e s e n t e d ,  A l t h o u g h  
i t  w o u l d  b e  p o s s i b l e  t o  e x p a n d  t h e  a r i t h m e t i c  a s  n o t e d ,  t h e  
i n c r e a s e d  t i m e  r e q u i r e m e n t s  f o r  t h e  d o u b l e  a n d  
q u a d r u p l e - p r e c i s i o n  a r i t h m e t i c  w o u l d  p l a c e  t h e  s y s t e m  i n  s o m e  
j e o p a r d y  r e g a r d i n g  t h e  c o n t i n u o u s ,  r e a l - t i m e  a c q u i s i t i o n  o f  
d a t a ,  T h e r e f o r e ,  t h e  d e c i s i o n  w a s  m a d e  t o  i m p l e m e n t  t h e  
a v e r a g e r s  a s  s h o w n  a n d  n o t  e x p a n d  t h e  a r i t h m e t i c  t o  i n c l u d e  
d o u b l e  a n d  q u a d r u p l e - p r e c i s i o n  a r i t h m e t i c ,  3 f 2  

T H R E S H O L D  C O M P A R A T O R  3 g  

A  t h r e s h o l d  c o m p a r i s o n  s c h e m e  i s  u s e d  t o  d e t e r m i n e  w h e n  a  
d e t e c t i o n  h a s  t a k e n  p l a c e ,  T h e  o u t p u t  f r o m  t h e  l o n g - t e r m  
a v e r a g e r  i s  s c a l e d  u p w a r d  b y  a  t h r e s h o l d  v a l u e  w h i c h  h a s  b e e n  
s u p p l i e d  b y  t h e  o p e r a t o r  f r o m  t h e  T e l e t y p e  k e y b o a r d ,  T h i s  
v a l u e  i s  t e s t e d  a g a i n s t  t h e  o u t p u t  f r o m  t h e  s h o r t - t e r m  
a v e r a g e r ,  I n  t h e  e v e n t  t h a t  t h e  o u t p u t  f r o m  t h e  s h o r t - t e r m  
a v e r a g e r  i s  g r e a t e r  t h a n  o r  e q u a l  t o  t h e  s c a l e d  o u t p u t  f r o m  t h e  
l o n g - t e r m  a v e r a g e r ,  a  d e t e c t i o n  m a y  b e  i m m i n e n t ,  A t  t h i s  
p o i n t ,  a  w i n d o w  p r o c e s s o r  i s  u s e d  t o  d e t e r m i n e  w h e t h e r  o r  n o t  
t h e  o u t p u t  f r o m  t h e  s h o r t - t e r m  a v e r a g e r  s t a y s  a b o v e  t h e  
t h r e s h o l d  f o r  a t  l e a s t  o n e  s e c o n d ,  I n  t h e  e v e n t  t h a t  t h e  
s h o r t - t e r m  a v e r a g e r  o u t p u t  d o e s  r e m a i n  a b o v e  t h e  t h r e s h o l d  t o r  
a t  l e a s t  o n e  s e c o n d ,  t h e n  a  d e t e c t i o n  i s  d e c l a r e d ,  3 g l  

T h e  t h r e s h o l d  v a l u e  i s  s u p p l i e d  b y  t h e  o p e r a t o r  f r o m  t h e  
T e l e t y p e  m a c h i n e .  I t  i s  r e q u i r e d  t h a t  t h e  o p e r a t o r  t y p e  t h e  
t h r e s h o l d  n u m b e r  a s  a n  o c t a l  n u m b e r ,  a n d  t h e  o c t a l  n u m b e r s  
b e t w e e n  1 0  a n d  4 0  a r e  a l l o w e d ,  T h r e s h o l d  v a l u e s  o f  0  d B  u p  t o  
+ 1 2  d B  a r e  a l l o w e d  i n  s t e p s  o f  a p p r o x i m a t e l y  1  d B ,  3 q 2  

P R O C E S S I N G  A  D E T E C T I O N  3 h  

I f  t h e  o u t p u t  f r o m  t h e  s h o r t - t e r m  a v e r a g e r  e x c e e d s  t h e  
t h r e s h o l d  v a l u e  f o r  a t  l e a s t  2 0  s u c c e s s i v e  s a m p l e s ,  a  d e t e c t i o n  
i s  d e c l a r e d ,  T h e  d e c l a r a t i o n  o f  a  d e t e c t i o n  c a u s e s  t h e  
s h o r t - p e r i o d  d a t a  w h i c h  i s  s t o r e d  i n  c o m p u t e r  m e m o r y  b u f f e r s  t o  
b e  w r i t t e n  o n  m a q n e t i c  t a p e .  T h e r e  i s  t h e n  a  r e q u i r e m e n t  t o  
d e t e r m i n e  a t  w h a t  p o i n t  i n  t i m e  t h e  e v e n t  s h o u l d  b e  d e c l a r e d  t o  
h a v e  e n d e d  s o  a s  t o  c e a s e  t h e  w r i t i n g  o f  s h o r t - p e r i o d  d a t a  o n  
m a q n e t i c  t a p e ,  T h e  s c h e m e  f o r  d o i n g  t h i s  w a s  t a k e n  f r o m  t h e  
r e p o r t  " S p e c i a l  E v e n t  D e t e c t i o n  f o r  a n  U n a t t e n d e d  S e i s m i c  
O b s e r v a t o r y " ,  R e p o r t  N u m b e r  R - 7 6 5 ,  j n  p a r t i c u l a r ,  w h e n e v e r  t h e  
s h o r t - t e r m  a v e r a g e r  c r o s s e s  t h e  t h r e s h o l d ,  t h e  o u t p u t  v a l u e  o f  
t h e  l o n g - t e r m  a v e r a g e r  i s  s a v e d ,  i n  t h e  e v e n t  t h a t  t h e  
d e t e c t i o n  i s  t h e n  d e c l a r e d ,  t h i s  v a l u e  i s  s c a l e d  b y  a  s e c o n d  
o p e r a t o r - s u p p l i e d  s c a l e  f a c t o r  t o  p r o d u c e  a  v a l u e  a g a i n s t  w h i c h  
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t h e  t e r m i n a t i o n  o f  t h e  d e t e c t i o n  w i l l  b e  d e c l a r e d .  T h e s e  s c a l e  
f a c t o r s  a r e  p r o v i d e d  b y  t h e  o p e r a t o r  a t  t h e  T e l e t y p e  m a c h i n e  
a n d  a r e  d e f i n e d  i n  T a b l e  2 - 1 ,  A t  s u c h  t i m e  a s  t h e  o u t p u t  f r o m  
t h e  l o n g - t e r m  a v e r a g e r  d r o p s  b e l o w  a  v a l u e  w h i c h  i s  e q u a l  t o  
t h e  f r o z e n  t h r e s h o l d  v a l u e  s c a l e d  b y  t h e  o p e r a t o r - s u p p l i e d  
t u r n o f f  s c a l e  f a c t o r ,  t h e  d e t e c t i o n  w i l l  b e  d e c l a r e d  t o  h a v e  
e n d e d ,  T h e  c u r r e n t  b u f f e r  o f  s h o r t - p e r i o d  d a t a  w i t h i n  t h e  
c o m p u t e r  w i l l  b e  c o m p l e t e d ,  t h e  b u f f e r  w r i t t e n  a s  a  d i q l t a i  
t a p e  r e c o r d ,  a n d  t h e  r e c o r d i n g  o f  s h o r t - p e r i o d  d a t a  w i l l  t h e n  
c e a s e  u n t i l  a  n e w  d e t e c t i o n  i s  d e c l a r e d ,  3 h l  

D E T E C T I O N  P R O C E S S O R  O P E R A T I N G  P A R A M E T E R S  3 i  

t h e  o p e r a t o r  m a y  c h a n g e  f o u r  o p e r a t i n g  p a r a m e t e r s  b y  m e a n s  o f  
T e l e t y p e  K e y b o a r d  c o m m a n d s ,  T h e s e  p a r a m e t e r s  a r e  t h e  l o n g - t e r m  
a v e r a g e r  t i m e  c o n s t a n t  t h e  d e t e c t i o n  t u r n - o n  t h r e s h o l d  
C / S U , # # ) >  t h e  d e t e c t i o n  t u r n - o f f  t h r e s h o l d  C / T 0 , # # ) »  a n d  a  
d i g i t a l  g a i n  f a c t o r  ( / G S , # # ) ,  T h e  p a r a m e t e r s  h a v e  b e e n  m a d e  
p r o g r a m m a b l e  i n  o r d e r  t o  a l l o w  t a i l o r i n g  t h e  d e t e c t i o n  
p r o c e s s o r  t o  t h e  a m b i e n t  n o i s e  b a c k g r o u n d  a t  a n y  i n s t a l l a t i o n  
l o c a t i o n ,  3 1 1  

A  p r e c i s e ,  s t e p - b y - s t e p  p r o c e d u r e  f o r  o p t i m u m  o n - s i t e  p a r a m e t e r  
s e l e c t i o n  i s  a v a i l a b l e  o n l y  f o r  t h e  d i g i t a l  g a m  f a c t o r .  
I d e a l l y ,  t h e  o t h e r  p a r a m e t e r s  s h o u l d  b e  s e t  o n  t h e  b a s i s  o f  
e x t e n s i v e  e v a l u a t i o n  o f  s y s t e m  p e r f o r m a n c e  a t  a  p a r t i c u l a r  
l o c a t i o n  u s i n g  a  w i d e - r a n g e  a n d  c o m b i n a t i o n  o f  p o s s i b l e  
p a r a m e t e r  v a l u e s .  S u c h  a n  e v a l u a t i o n  w o u l d  i n v o l v e  a  c o m p l e x  
t r a d e - o f f  a m o n g  m i n i m i z a t i o n  o f  t a p e  u t i l i z a t i o n ,  m a x i m i z a t i o n  
o f  t h e  p r o b a b i l i t y  o f  e v e n t  d e t e c t i o n ,  a n d  m i n i m i a z t l o n  o f  
f a l s e  a l a r m  r a t e ,  F o r t u n a t e l y ,  n e a r - o p t i m u m  p e r f o r m a n c e  o f  t h e  
d e t e c t i o n  p r o c e s s o r  m a y  b e  o b t a i n e d  b y  p r o g r a m m i n g  t h e  s y s t e m  
w i t h  a  p r e d e t e r m i n e d  s e t  o f  o p e r a t i n g  p a r a m e t e r s ,  3 1 2  

T h e  d i g i t a l  g a i n  f a c t o r  i s  s e t  b y  m e a n s  o f  o b s e r v i n g  t h e  
m a b i e n t  n o i s e  b a c k g r o u n d  o f  t h e  s h o r t - p e r i o d  c h a n n e l  o n  t h e  
s t r i p - c h a r t  r e c o r d e r ,  T h e  o b j e c t i v e  i s  t o  e s t a b l i s h  t h e  
i n t e r n a l  d i g i t a l  p r o c e s s i n g  g a i n s  s u c h  t h a t  a r i t h m e t i c  o v e r f l o w  
d o e s  n o t  o c c u r  w i t h i n  t h e  d i g i t a l  p r o c e s s e s ,  3 1 3  
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M o d i f y  ' M o d i f y *  

T r i e d  y o u r  p r o g r a m  M O D I F Y ,  T h e  c o m m a n d s  i n s e r t  F r o n t  o f  B r a n c h  a t :  
e t c ,  w o r k s  b e a u t i f u l l y ,  s o  t o o  d o e s  i n s e r t  B a c k  o f  B r a n c h  o r  P l e x  o r  
w h a t e v e r .  U n f o r t u n a t e l y  t h e y  b o t h  D O  T H E  S A M E  T H I N G ,  
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M o d i f y  ' M o d i f y '  
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EJK 4«»MAP»»75 10 s 54 31972 
Helpful Hint #2 from your friendly AKW - File Access Control 

Most of us by now are familiar with the fact that access to our files 
can be controlled. 1 

The Protection codes that we are most aware of are those in the 
TENEX, Eacn of our directories has a code which is automatically 
used for a new file, These codes are expressed in the form of a six 
place number, The first pair of numbers refer to you, the owner and 
operator of the file, The second pair of numbers relate to the other 
memebers of vour user group - RADC, The third pair of numbers relate 
to the rest of the world, 2 

The numbers vary and all have different meanings. The most common 
Pairs are 77. 52, 00, 3 

The 77 means read and write and other things, The 52 means read but 
no write, The 00 means no read no write no list. In other words 
with a 00 for a person or group no one even Knows the file exists, 
(To looK at your own protection codes in NLS, type <5P>shd<CR><CTFL 
U>p<CRXCP>,) 4 

However, in NLS-8 we now have the privilege of setting the NLS 
protection on a file to public or to private, in my wandering 
through the mazes of NLS, I find that these interact in somewhat 
mysterious ways, The only general statement I can maKe is that they 
must both give permission to read or write, If either of them locks 
you out you are out, 5 

When Sysan Lee (now Roetter) was here to give her two week course she 
mentioned the fact that you can put an access list in the origin 
statement of your file to permit only those people listed to have 
access to your file, This is something that you might want to use 
for a file that you want protected from everyone except one or two 
close collaborators working together •» on a report perhaps, 6 

The step by step procedure is important - otherwise you may lock 
yourself out of your own file, This is the way: 7 

in TENEX check the Drotectlon of your tile by typing 
dir,<CR>pro<CR><CR>, If you want someone from your own group to 
be able to read it, the protection code should be 775252 or 
775200, if you want someone in your own group to be able to read 
and write in it, the protection should be 777752 or 777700, You 
can change the protection by typing 
pro<ESC>filename<ESC>7777oo<CR>, (Or whatever number you want just 
make sure the first two are 77) 7a 

In NLS, at the end of the origin statement insert text to read 
EXACTLY, ,AccessLists XXX YYY ZZZj where the xxx is your own 

1 



E J K  4 - M A R - 7 5  1 0 : 5 4  3 1 9 7 2  
H e l P f u l  H i n t  # 2  f r o m  y o u r  f r i e n d l y  A K W  -  F i l e  A c c e s s  C o n t r o l  

I d e n t  a n d  t h e  Y Y Y  a n d  Z Z Z  a r e  t h e  I d e n t s  o f  t h e  p e r s o n  o r  p e r s o n s  
w h o  w i l l  h a v e  a c c e s s  t o  y o u r  f i l e ,  7 b  

T h e n #  a n d  o n l y  t h e n #  y o u  c a n  s e t  t h e  N L 5  p r o t e c t i o n  o f  y o u r  f i l e  
t o  p r i v a t e ,  T o  d o  t h i s  t y p e  < S P > s e < S P > n p < C B > ,  7 c  

A f t e r  y o u  u p d a t e  t h e  f i l e  a n d  g o  t o  a n o t h e r  o n e  o r  l o g o f f #  o n l y  
t h e  p e o p l e  n a m e d  i n  t h e  a c c e s s  l i s t  w i l l  b e  a n l e  t o  l o a d  t h e  f i l e .  
O t h e r s  w i l l  e e  t o l d  t h a t  t h i s  i s  a  p r i v a t e  f i l e  a n d  t h a t  a c c e s s  i s  
d e n i e d  t o  t h e m ,  7 d  

2 



E J K  4 - M A R - 7 5  1 0  5  5 . 4  3 1 9 7 2  
H e l p f u l  H i n t  # 2  f r o m  y o u r  f r i e n d l y  A K W  -  F i l e  A c c e s s  C o n t r o l  

( J 3 1 9 7 2 J  4 - M A P - 7 5  1 0 5 5 4 5 ; ; ;  T i t l e :  A u t h o r C s ) {  E d m u n d  J ,  K e n n e d y / E J K ;  
D i s t r i b u t i o n :  / B A D C (  t  A C T I O N  3  )  ;  s u b - C o l l e c t i o n s :  R A D C j  C l e r K :  E j K ;  



DLS 4-MAR-75 10!58 31973 
Calicchia--Phone number 

Richard Calicchia's phone is 315*330-701l, as per Susan's request. 

1 
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C a l l c c h i d - - p h o n e  n u m b e r  

C J 3 1 9 7 3 )  4 - M A R - 7 5  1 0 i 5 8 y i M  T i t l e :  A u t h o r ( s ) :  D U a n e  L ,  S t o n e / D L S ?  
D i s t r i b u t i o n :  / M L K C  [  A C T I O N  ]  )  ?  S u b * C o l j e c t i o n s :  R A D C ?  C i e r k :  D L S j  
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DLS 4 -MAB-75  11 : 18  31974  
' F I R S T A 1 D ' . S u b s e t  o f  K w A C  

R e f ,  ( 3 1 9 5 4 # ) , . , N e w  I d e n t  f o r  s u b s e t  o f  K W A C , . . T h e  s u g g e s t e d  F I R s T A I D  
s u b s e t  o f  KWAC c o u l d  b e  c h a r a c t e r i z e d  I n  s e v e r a l  w a y s !  1  

EAST  CO A S T GROUP#  L A  

P AYERS GROUP#  L H  

NON S R I  GROUP#  IC  

U SERS G R O U F ,  I D  

I  t h i n k  t h a t  U S E R S  G R O U P  i s  a  l i t t l e  b r o a d ,  i n  t h a t  t h i s  c o u l d  
i n c l u d e  t h e  A R C  a p p l i c a t i o n s  g r o u p  a n d  A R C  s t a f f .  I t  s e e m s  t h a t  w e  
a r e  r e a l l y  t a l k i n g  a b o u t  a  P A Y E R S  G R O U F ,  i e  t h o s e  w h o  n a v e  t o  j u s t i f y  
a n d  o b t a i n  h a r d  c a s h  t o  b u y  s l o t s  f o r  a p p l i c a t i o n s  w i t h i n  t h e i r  o w n  
e n v i r o n m e n t ;  w h e r e  t h e i r  p r i n c i p l e  c o n c e r n  i s  n o t  w i t h  d e v e l o p m e n t  o r  
s u p p o r t  o f  t h e  s y s t e m ,  i f  t h i s  i s  t h e  c a s e #  t h e n  I  t h i n k  J a k e  
p e i n l e r  a n d  M i k e  P i a c k o  ( o r  h i s  r e p l a c e m e n t )  s h o u l d  b e  i n c l u d e d  i n  
t h e  FJRSTAID i d e n t ,  s i n c e  t h e i r  ( a n d  o u r )  p r i m a r y  a l l e g i a n c e  h a s  t o  
b e  t o  t h e  j o b  w e  a r e  d o i n g  a n d  t h e  o r g a n i z a t i o n  f o r  w h i c h  w e  w o r k ,  2  

P e i n g  b a s i c a l l y  l a z y #  I  s u g g e s t  t h a t  t h e  g r o u p  b e  c a l l e d  j u s t  AID#  
r a t h e r  t h a n  F I R S T A I D .  I  t h i n k  t h e r e  m a y  a l s o  b e  p r o b l e m s  w i t h  
I D E N T S  o v e r  5  c h a r a c t e r s ? ?  2 a  

S i n c e  a l l  p e o p l e  i n  t h e  g r o u p  a r e  u s e r s  o f  O f f i c e - 1  a n d  h a v e  r e a d y  
a c c e s s  t o  t h e  S e n d m a i l  S u b s y s t e m #  I  s u g g e s t  t h a t  w e  n o t  u s e #  a n d  
t h e r e f o r e  n o t  w o r r y  a b o u t  S N D M S G ,  A s  a r c h i t e c t s  w e  s h o u l d  b e  " i n t o "  
the  Journa l#  s ince  i t  i s  much more  powerfu l  and  f l ex ib le  than  SNDMSG,  
I  f i n d  S N D M S G  t r o u b l e s o m e  m y s e l f #  f o r  o t h e r  t h a n  t r i v i a l  t h i n g s #  
p a r t i c u l a r l l y  c n  t h e  r e c e i v i n g  e n d .  I f  t h e  m e s s a g e  i s  w o r t h  
a n y t h i n g ,  I  w i l l  w a n t  t o  n a v e  i t  i n  N L S  a n y w a y .  T h e  M o v e  M e s s a g e  
c o m m a n d  d o e s  f u n n y  t h i n g s  t o  S N D M S G s #  p a r t i c u l a r i l y  t h o s e  t h a t  w e r e  
i n i t i a l l y  c r e a t e d  i n  N L S ,  I t  I s  a l m o s t  i m p o s s i b l e  t o  u n s c r a m b l e  
m e s s a g e s  t h a t  h a v e  a  l o t  o f  s p a c e s ,  c a r r i a g e  r e t u r n s  a n d  t a b s  a n d  t h e  
s t r u c t u r e  i s  n o t  p r e s e r v e d  b y  t h e  m o v e  m e s s a g e  c o m m a n d ,  3  

A  c o u p l e  o f  o t h e r  t h i n g s :  4  

I ' m  i n  s o m e w h a t  o f  a  u n i q u e  p o s i t i o n  w i t h  r e g a r d  t o  NLS#  i n  t h a t  L 
h a v e  j u s t i f i e d  s o m e  R&D m o n e y s  f o r  d e v e l o p m e n t  o f  NLS i t s e l f ,  
B a s i c  N L S  d e v e l o p m e n t  i s  g e t t i n g  h a r d e r  f o r  m e  t o  j u s t i f y  o u t s i d e  
t h e  N S W  c o n t e x t ,  H o w e v e r ,  i f  I  h a d  a  c l e a r  i n d i c a t i o n  o f  
p r i o r i t i e s  f r o m  t h e  AID C o m m u n i t y ,  I  c o u l d  m a k e  a  s t r o n g e r  c a s e  
f o r  N L S  d e v e l o p m e n t :  o n  t h e  g r o u n d s  t h a t  i t  w o u l d  b e n i f i t  t h e  
l a r g e r  D O D  c o m m u n i t y .  T h e  d e v e l o p m e n t  e f f o r t s  c o u l d  w e l l  t a k e  t h e  
f o r m  o f  t r a n s f e r l n g  p a c k a g e s  l i k e  g r a p h i c s  a n d  C O M  p r o o f i n g #  o v e r  
t o  N L S - 8  f r o m  t h e  N S W  e n v i r o n m e n t  a n d  m i g h t  b e  a c c o m p l i s h e d  u n d e r  
t h e  FY-76  e f f o r t  w i t h  D i c k  W a t s o n ' s  g r o u p .  4 a  

i 



D L S  4 - M A R - 7 5  1 1 8 1 8  3 1 9 7 4  
' F I R S T A I D * , , . S u b s e t  O f  K W A C  

I ' d  l i k e  t o  p r o p o s e  t h a t  t h i s  b e  o n e  o f  t h e  f i r s t  a c t i v i t i e s  o f  
t h e  A I D  g r o u p ,  t o  i n d e p e n d e n t l y  r a n k  o r d e r  t h e  m a n y  N L S  
d e v e l o p m e n t  o o s s i b i l i t i e s  t h a t  w e r e  s u r f a c e d  d u r i n g  t h e  l a s t  
K W A C  m e e t i n g ,  I  h a v e  a  l o n g  l i s t  f r o m  m y  n o t e s ,  a n d  w o u l d  l i k e  
t o  m e r g e  t h a t  w i t h  B o b  L i e b e r m a n ' s  a n d  s e n d  a r o u n d  t o  a l l ,  4 a i  

I  k n o w  t h a t  B  L i e b e r r r a n  t o o k  n o t e s  d u r i n g  t h e  l a s t  K W A C  m e e t i n g *  
a s  d i d  j  t e a v i t t  a n d  j  B e c k ,  I s  t h e r e  a n y  c h a n c e  o f  g e t t i n g  
r e f e r e n c e s  t o  t h e s e ? ?  4 0  

2 



' F I R S T A I D ' f f . S u b s e t  o f  K W A C  
D L S  4 - M A R - 7 5  1 1 : 1 8  3 1 9 7 4  

C J 3 1 9 7 4 D  4 - M A P - 7 5  T i t l e !  A u t h o r ( s ) !  D u a n e  L ,  S t o n e / D L S f  
D i s t r i b u t i o n !  / K W A C C  [  I N F O - O N L Y  ]  )  J M L (  I  I N F O - O N L Y  ]  )  ;  
S u b - C o l l e c t i o n s :  R A D C  K W A C J  C l e r k ; !  D L S :  



ETSP 4-MAR-75 12510 31975 
problem with show record command 

when you try to do A show record with a .Lastname, it finds the ID 
but doesnot print the rest of the Information, Go to itlii 

1 



p r o b l e m  w i t h  s n o w  r e c o r d  c o m m a n d  
E T S P  4 - M A R - 7 5  1 2 : 1 0  3 1 9 7 5  

( J 3 1 9 7 5 )  4 - W 7 5  1 2 : 1 0 ; : ; ;  T i t l e :  A u t h o r c s ) :  E ,  T S  E T S P e o p l e / E T S P ;  
D i s t r i b u t i o n :  / F E E D B A C K C  t  A C T I O N  ]  )  ;  S u b - C o l l e c t i o n s :  N I C  F E E D B A C K ;  
C l e r i c :  E T S P ;  
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