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T h i s  p a p e r  d e s c r i b e s  t h e  i n t e r a c t i v e  L a b o r a t o r y  
f o r  D e s i g n  o f  p a t t e r n  R e c o g n i t i o n  S y s t e m s  w h i c h  
e x i s t s  a t  t h e  p o m e  A i r  D e v e l o p m e n t  C e n t e r  ( R A D C )  

•
o f  t h e  U n i t e d  s t a t e s  A i r  F o r c e ,  A  b r i e f  h i s t o r y  
o f  t h e  r e s e a r c h  t h a t  l e d  t o  t h e  i n t e r a c t i v e  
a p p r o a c h  i s  i n c l u d e d ,  t o g e t h e r  w i t h  t h e  p h i l o s o p h y  
o f  t h e  i n t e r a c t i v e  a p p r o a c h .  A p p l i c a t i o n s  o f  t h e  
l a b o r a t o r y  t o  s o m e  r e a l  p r o b l e m s  a r e  d i s c u s s e d ,  
t o g e t h e r  w i t h  s o m e  c o m m e n t s  o n  i t s  u s e  i n  a  c o u r s e  
I n  P a t t e r n  R e c o g n i t i o n  g i v e n  a t  R A D C ,  T h e  p a p e r  
i s  t u t o r i a l  i n  t h e  s e n s e  t h a t  m o s t  o f  t h e  r e s u l t s  
h a v e  b e e n  p r e v i o u s l y  p u b l i s h e d  i n  f r a g m e n t s .  T h e  
m a i n  c o n t r i b u t i o n  o f  t h i s  p a p e r  i s  a  d e s c r i p t i o n  
o f  a  r e a l  p h y s i c a l  l a b o r a t o r y  w h o s e  i m p l e m e n t a t i o n  
i s  b a s e d  o n  a n  i n t e r a c t i v e  a p p r o a c h  t o  p a t t e r n  
r e c o g n i t i o n  w h i c h  h a s  e v o l v e d  o v e r  t h e  y e a r s .  

l .  I n t r o d u c t i o n  

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

•

i n v o c a t i o n  o f  e a y e s  T h e o r e m ,  F o r  t h i s  c a s e ,  t h e  
f u n c t i o n  c ,  a n d  t h e  p h y s i c a l  d e v i c e  w h i c h  r e a l i z e s  
C  a r e  o p t i m u m  i n  t n e  s e n s e  o f  m i n i m u m  B a y e s  R i s k ,  

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



T h i s  i s  f u n d a m e n t a l l y  a  n o n p a r a m e t r i c  a p p r o a c h .  
I n  t h i s  a p p r o a c h ,  t h e r e  i s  t h e  n e c e s s i t y  t h a t  t h e  
c ^ a s s j ^ f  i e r  d e s i g n e r  s t u d y  t h e  p r o b l e m  t o  l e a r n  
a b o u t  t h e  d a t a  t h r o u g h  e x p e r i m e n t s  c o n d u c t e d  o n  a  
l a r g e  n u m b e r  o f  t h e s e  r e p r e s e n t a t i v e  s a m p l e s ,  
t o g e t h e r  w i t h  a v a i l a b l e  a  p r i o r i  K n o w l e d g e  o f  t h e  

•
" p h e n o m e n o l o g y "  o f  t h e  p r o b l e m ,  T o  i m p r o v e  t h e  
e f f i c i e n c y  o f  t h i s  h u m a n  l e a r n i n g  p r o c e s s ,  a n  
i n t e r a c t i v e  a p p r o a c h  h a s  b e e n  c h o s e n .  T h e  b a s i c  
p h i l o s o p h y  i s  t o  c o u p l e  t h e  m a n  a n d  t h e  m a c h i n e  a s  
a  t e a m ,  s o  t h a t  e a c h  c a n  c o n t r i b u t e  w h a t  i t .  c a n  d o  
b e s t .  T h e  m a n  c a n  c o n t r i b u t e  h i s  i n t e l l i g e n c e ,  
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and his knowledge/ about the problem. The machine 
can contribute its ability to do bookkeeping/ 
complicated calculations, ana display results on a 
graphics terminal in forms readily interpretaole 
by the man, 

Though this paper focuses upon the particular 
interactive laboratory for the design of pattern 
recognition systems implemented at RADC/ some 
other interactive systems for similar purposes are 
enumerated in Table 1, 

SYSTEM NAME DEVELOPER 

SARF General Motors Corp, 

DX-i AF Cambridge Res Lab 

INTERSPACE Purdue University 

IFES USAF (RADC) 

I Merlin System Merlin Systems Corp, 

IBM interactive Sys IBM Corp, 

TABLE l - Other Interactive Pattern 
Recognition Systems 

More details on these systems may be found in 
Kanal , 

This paper consists of eight sections. The 
remainder of this section consists of a brief 
history of the pattern recognition research 
conducted at PADC during the past sixteen years/ 
and the scope of the present laboratory, section 
2 discusses the philosophy of the interactive 
approach to the design of pattern recognition 
systems, Section 3 presents a functional overview 
of the Waveform Processing System CWps) which is 
used for waveform data analysis and feature 
extraction, Section 4 gives a description of the 
On-Line pattern Analysis and Recognition System 
(OLPARS) and contrasts the two different 
implementations of CJLPAFS at RADC, Section 5 
documents additional elements of the Laboratory, 
and section 6 discusses various applications of 
the Laboratory, some elements of the Laboratory 
have ceen used for laboratory experiments in a 
short course in pattern Recognition, Section 7 
comments on this experience, Finally/ some 
comments on the number of data samples needed to 
design reliable classification logic are presented 
in section 8. 
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T o  o b t a i n  s o m e  i d e a  o f  t h e  s c o p e  o f  t h e  L a b o r a t o r y  
a n d  h o w  t h e  i n t e r a c t i v e  a p p r o a c h  w a s  s e l e c t e d ,  t h e  
h i s t o r y  o f  i t s  d e v e l o p m e n t  w i l l  p e  o r i e f l y  
r e v i e w e d .  C o n t r i b u t i o n s  t o  t h i s  d e v e l o p m e n t  w e r e  
m a d e  b y  m a n y  i n d i v i d u a l s  a n d  o r g a n i z a t i o n s  
s p o n s o r e d  b y  R A D C ,  T h e  l i s t  o f  c o n t r i b u t o r s  a n d  
t h e i r  s p e c i f i c  c o n t r i b u t i o n s  i s  t o o  l o n g  t o  b e  
m e n t i o n e d  h e r e ,  b u t  t h e s e  c o n t r i b u t i o n s  a r e  
a c k n o w l e d g e d  t o  b e  a n  i n t e g r a l  p a r t  o f  t h e  i d e a s  
w h i c h  l e d  t o  w h a t  i s  n o w  t h e  L a o o r a t o r y ,  

W o r k  i n  p a t t e r n  r e c o g n i t i o n  r e s e a r c h  a t  R A D C  b e g a n  
i n  1 9 5 9  w i t h  j o i n t  s p o n s o r s h i p  o f  t n e  P E R C E P T R O N  
w i t h  t n e  O f f i c e  o f  N a v a l  R e s e a r c h ,  I t  u l t i m a t e l y  
b e c a m e  c l e a r  t h a t  t h e  s i n g l e  l a y e r  P E R C E P T R O N  
c o u l d  a d a p t l v e l y  c o n s t r u c t  o n l y  l i n e a r  b o u n d a r i e s .  
F r o m  t h e  K n o w l e d g e  t h a t  l i n e a r  s e p a r a b l e  p r o b l e m s  
f o r m e d  o n l y  a  s m a l l  s u b s e t  o f  t h e  r e a l  p r o b l e m s ,  
w o r k  w a s  s p o n s o r e d  o n  t h e  m u l t i - l a y e r e d  P E R C E P T R O N  
d u e  t o  i t s  a b i l i t y  t o  c o n s t r u c t  p l e c e w i s e  l i n e a r  
b o u n d a r i e s .  T h i s  r e s e a r c h  w a s  d i r e c t e d  t o  f i n d i n g  
a l g o r i t h m s  f o r  t h e  a d a p t i v e  c o n s t r u c t i o n  o f  a n  
o p t i m u m  p i e c e w i s e  l i n e a r  b o u n d a r y .  T h i s  p r o b l e m  
t u r n e d  o u t  t o  b e  u n t r a c e a b l e ,  S u b s e q u e n t l y ,  t h e  
s e a r c h  f o r  o t h e r  s t r u c t u r e s  a n d  c o n v e r g e n c e  
a l g o r i t h m s  w a s  m a d e  u s i n g  a u t o m a t a  t h e o r y ,  
c o r o p u t a b i l i t y  t h e o r y ,  a n d  a  t h e o r y  o f  
s e l f  • • o r g a n i z i n g  s y s t e m s  o n  t h e  o n e  h a n d ,  a n d  
p a r a m e t r i c  s t a t i s t i c a l  i d e a s  o n  t h e  o t h e r .  A l l  o f  
t h e s e  c o n c e p t s  w e r e  c o n s i d e r i n g  t h e  g e n e r a l  i d e a  
o f  a  u n i v e r s a l  a d a p t i v e  o r  l e a r n i n g  d e v i c e  w h i c h ,  
w h e n  g i v e n  a  s u f f i c i e n t l y  l a r g e  n u m b e r  o f  l a b e l e d  
d a t a  s a m p l e s ,  w o u l d  c o n v e r g e  t o  t h e  o p t i m u m "  
c l a s s i f i e r  *  

I n  1 9 6 6  t h e  M a t t s o n - D a m r r a n n  a l g o r i t h m  f o r  p a t t e r n  
c l a s s i f i c a t i o n  w a s  i m p l e m e n t e d  o n  t h e  C D C  1 6 0 4  
c o m p u t e r  f o r  u s e  i n  a n  i n t e r a c t i v e  m o d e  w i t h  t h e  
B u n k e r  R a m o  B R - 8 5  d i s p l a y  c o n s o l e .  T h i s  
p r e l i m i n a r y  i n t e r a c t i v e  p a t t e r n  r e c o g n i t i o n  s y s t e m  
w a s  c a l l e d  t h e  D Q C U S  ( D i s p l a y  o r i e n t e d  C o m p u t e r  
U s a g e  S y s t e m )  P a t t e r n  R e c o g n i t i o n  O v e r l a y ,  

B y  1 9 6 8 ,  b a s e d  o n  e x p e r i e n c e  w i t h  D o C U S  t o g e t h e r  
w i t h  r e s u l t s  f r o m  o t h e r  r e s e a r c h  p r o g r a m s ,  t h r e e  
c o n t u s i o n s  w e r e  a p p a r e n t :  

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

( 2 )  T h e  s y s t e m  s h o u l d  c o n t a i n  a  m e n u  o f  
a l g o r i t h m s  i n s t e a d  o f  r e l y i n g  o n  a  s i n g l e  
a l g o r i t h m ,  

( 3 )  S t r u c t u r e  a n a l y s i s  o f  d a t a  s h o u l d  p r e c e d e  



c l a s s i f i e r  d e s i g n .  

F u r t h e r  e x p e r i m e n t s  t h r o u g h  1 9 7 0  t e n d e d  t o  c o n f i r m  
t h e  a t j o v e  h y p o t h e s e s .  

A  s y s t e m ,  Q L P A F S ,  w a s  d e f i n e d  b y  S a m m o n  i n  1 9 6 8  

•
f o r  t h e  s o l u t i o n  o f ' p a t t e r n  a n a l y s i s  a n d  p a t t e r n  
c l a s s i f i c a t i o n  p r o b l e m s  u s i n g  a n  i n t e r a c t i v e ,  
g r a p h i c s  o r i e n t e d  c o m p u t e r  s y s t e m ,  i m p l e m e n t a t i o n  
o f  Q L P A R S  b e g a n  o n  t h e  C D C  1 6 0 4  c o m p u t e r  a n d  t h e  
B R - 6 5  d i s p l a y  c o n s o l e  i n  1 9 6 8  a n d  w a s  c o m p l e t e d  i n  
1 9 7 1 ,  s u b s e q u e n t l y ,  t h i s  s y s t e m  w a s  u s e d  i n  t h e  
s o l u t i o n  o f  s e v e r a l  p a t t e r n  r e c o g n i t i o n  p r o b l e m s .  
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S o m e  o f  t h e s e  p r o o l e m s  a r e  d e s c r i p e d  o y  S i m m o n s ,  
o t h e r s  a r e  l i s t e d - i n  s e c t i o n  6 ,  

A l s o  i n  1 9 6 8  t h e  n e e d  f o r  i n t e r a c t i v e  f e a t u r e  
d e f i n i t i o n  a n d  e x t r a c t i o n  s y s t e m s  w a s  r e c o g n i z e d .  
T h e  e l e m e n t s  o f  t h e  c u r r e n t  L a b o r a t o r y  w e r e  
d e f i n e d  i n  1 9 7 0 ,  i n  a d d i t i o n  t o  Q L P A H S ,  i t  
c o n t a i n s  a n  i n t e r a c t i v e  f e a t u r e  d e f i n i t i o n  a n d  
e x t r a c t i o n  s y s t e m  f o r  w a v e f o r m  d a t a .  I t  i s  t h e s e  
i t e m s  u p o n  w h i c h  w e  w i l l  f o c u s  i n  t h i s  p a p e r ,  T n e  
r e a l i z a t i o n  o f  t h i s  l a b o r a t o r y  r e p r e s e n t s  a n  
i n v e s t m e n t  o n  t h e "  o r d e r  o f  2 5  m a n  y e a r s  a n d  o v e r  
$ 7 0 0 , 0 0 0  i n  h a r d w a r e .  

2 .  T h e  I n t e r a c t i v e  A p p r o a c h  t o  P a t t e r n  
" H e c o Q n i t i o n  

S i n c e  t h e  a d v e n t  o f  t h e  g e n e r a l  p u r p o s e  d i g i t a l  
c o m p u t e r ,  t h e r e  h a s  b e e n  a  g r o w i n g  i n t e r e s t  i n  
p r o d u c i n g  m a c h i n e s  w h i c h  a r e  c a p a b l e  o f  
d u p l i c a t i n g  t h e  r e c o g n i t i o n  a n d  d e c i s i o n  m a k i n g  
f u n c t i o n s  p r e v i o u s l y  r e s e r v e d  t o r  h u m a n s .  T h e  
r e l e v a n t  b o d y  o f  k n o w l e d g e  w h i c h  h a s  b e e n  
g e n e r a t e d  a s  a  r e s u l t  o f  t h i s  i n t e r e s t  h a s  b e e n  
c a l l e d  p a t t e r n  r e c o g n i t i o n  t h e o r y ,  w e  m a y  d e f i n e  
p a t t e r n  r e c o g n i t i o n  a s  t h e  a u t o m a t i c  
c l a s s i f i c a t i o n  c £  t h e  s t a t e  o f  a n  e n v i r o n m e n t  
b a s e d  u p o n  a  s e t  o f  m e a s u r e m e n t s  m a d e  o n  t h a t  
e n v i r o n m e n t .  H e n c e ,  s o l u t i o n s  t o  t h e  g e n e r a l  
p a t t e r n  r e c o g n i t i o n  p r o b l e m  i n v o l v e  s o l u t i o n s  t o  
t h e  p r o b l e m s  o f  d a t a  c o l l e c t i o n  a n d  p a t t e r n  
c l a s s i f i c a t i o n ,  a s  d e p i c t e d  i n  F i g u r e  1 ,  



F I G U R E  l  -  G e n e r a l  P a t t e r n  R e c o g n i t i o n  P r o b l e m  

I t  i s  t h e  u s u a l  p r o c e d u r e  t o  d e s i g n  t h e  c l a s s i f i e r  
C  b y  a  c a s c a d e  o f  t w o  f u n c t i o n s .  T h e  f i r s t  o f  
t h e s e  f u n c t i o n s  1 s  c a l l e d  a  f e a t u r e  e x t r a c t o r .  
T h i s  f e a t u r e  e x t r a c t o r  i s  a  f u n c t i o n  r w h o s e  
d o m a i n  i s  m e a s u r e m e n t  s p a c e ,  a n d  w h o s e  r a n g e  i s  a  
space called feature space, The second function c 
i s  a  m a p p i n g  w h o s e  d o m a i n  i s  f e a t u r e  s p a c e  a n d  
w h o s e  r a n g e  i s  t h e  s e t  o f  c l a s s e s .  F i g u r e  2  
i l l u s t r a t e s  t h i s  c o n c e p t ,  
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F I G U R E  2  -  G e n e r a l  p a t t e r n  R e c o g n i t i o n  p r o b l e m  
I l l u s t r a t i n g  i n t e r n a l  S t r u c t u r e  o t  P a t t e r n  

C l a s s i f i e r  

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

c  =  e ' e n  c n  

H o w e v e r *  t h e  r e p r e s e n t a t i o n  o f  C  i n  ( 1 )  i s  n o t  
u n i q u e ,  s o  t h a t  m a n y  r e a l i z a t i o n s  o f  t h i s  e q u a t i o n  
a r e  p o s s i b l e .  

T h e  a p p r o a c h  o f  F i g u r e  2  
f o l l o w i n g  o b s e r v a t i o n s ,  
r e c o g n i t i o n  p r o b l e m s !  

a .  A t  b e s t  o n l y  p a r t i a l  
a v a i l a b l e ,  

b .  D a t a  s a m p l e s  l a b e l e d  

i s  t a K e n  b a s e d  o n  t h e  
F o r  m o s t  p a t t e r n  

" a  p r i o r i "  l n f i o r m a t i o n  i s  

b y  c l a s s  a r e  a v a i l a b l e .  

c ,  W h e n  t h e  m e a s u r e m e n t  s p a c e  r e p r e s e n t s  i m a g e s  
o r  w a v e f o r m s ,  t h e  d i m e n s i o n a l i t y  ( t h e  n u m b e r  o f  
d i g i t a l  m e a s u r e m e n t s )  i s  l a r g e *  e . g , ,  >  1 0 0 ,  

I n  t h e  a b s e n c e  o f  s u f f i c i e n t  " a  p r i o r i "  



i n d o r s a t i o n  t o  s p e c i f y  t h e  f o r m  o f  t h e  o p t i m u m  
c l a s s i f i e r #  o r  e v e n  o n e  w h o s e  p e r f o r m a n c e  
a p p r o x i m a t e s  t h a t  o f  t h e  b e s t #  w e  m u s t  t a k e  a n  
e m p i r i c a l  a p p r o a c h  t o  t h e  s o l u t i o n  o f  p a t t e r n  
r e c o g n i t i o n  p r o b l e m s ,  h e n c e ,  g i v e n  a  s u f f i c i e n t  
n u m b e r  o f  l a b e l e d  d a t a  s a m p l e s  ( s e e  S e c t i o n  8 )  o n e  
a p p r o a c h  w o u l d  b e  t o  d e s i g n  m a n y  d i f f e r e n t  
c l a s s i f i e r s  o n  a n  e m p i r i c a l  b a s i s #  c o m p a r e  t h e m ,  
a n d  c h o o s e  t h e  b e s t .  H o w e v e r #  t h e  n u m b e r  o f  
p o t e n t i a l  c l a s s i f i e r s  u n d e r  t h i s  a p p r o a c h  i s  s o  
l a r g e ,  t h a t  t o  d e f i n e  e a c h ,  a n d  c o m p a r e  t h e m  t o  
s e l e c t  t h e  b e s t  w o u l d  n e t  b e  c o m p u t a b l e ,  s o m e h o w  
t h e  a d d i t i o n a l  i n f o r m a t i o n  p r o v i d e d  b y  t h e  l a b e l e d  
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d a t a  s a m p l e s  m u s t  b e  u s e d  i n  a n  e f f i c i e n t  m a n n e r ,  
s o  t h a t  t h e  n u m b e r  o f  p o t e n t i a l  c a n d i d a t e  
c l a s s i f i e r s  i s  n o t  t o o  l a r g e ,  a n d  y e t  h o p e f u l l y  
i n c l u d e s  t h e  b e s t  c l a s s i f i e r  o r  a t  l e a s t  o n e  t h a t  
r e a s o n a b l y  a p p r o x i m a t e s  i t .  A n y  m e t h o d  t o  
g e n e r a t e  " r e a s o n a b l e "  c a n d i d a t e s  m u s t  b e  c a s e d  o n  
w h a t e v e r  " a  p r i o r i "  i n f o r m a t i o n  i s  a v a i l a b l e  
c o u p l e d  w i t h  a n y  a d d i t i o n a l  i n s i g h t  w h i c h  c a n  b e  
g a i n e d  b y  t h e  d e s i g n e r  d u r i n g  p r o b l e m  s o l u t i o n .  
S i n c e  t h i s  i n s i g h t  m u s t  b e  o b t a i n e d  f r o m  t h e  
l a b e l e d  d a t a  s a m p l e s ,  t h e  d e s i g n e r  m u s t  h a v e  t h e  
a b i l i t y  t o  o b s e r v e  p r o p e r t i e s  o f  t h e  d a t a  i n  
m e a s u r e m e n t  s p a c e ,  i n t e r a c t i o n  b e t w e e n  t h e  
d e s i g n e r  a n d  t h e  d a t a ,  u s i n g  t h e  s c i e n t i f i c  m e t h o d  
t o  g a i n  t h i s  i n s i g h t ,  s h o w s  h i g h  p r o m i s e ,  i n  t h i s  
c a s e ,  i t  i s  t h e  d e s i g n e r ,  r a t h e r  t h a n  a n  a d a p t i v e  
c l a s s i f i e r ,  w h o  l e a r n s  a n d  o b t a i n s  i n s i g h t  a b o u t  
t h e  p r o b l e m .  T h e  m a n  e m b o d i e s  w h a t  h e  h a s  l e a r n e d  
i n t o  t h e  c l a s s i f i e r '  d e s i g n .  T h i s  i s  w h a t  w e  c a l l  
t h e  i n t e r a c t i v e  a p p r o a c h ,  T o  s u c c e s s f u l l y  u s e  i t ,  
o n e  m u s t  i t e r a t e  s e v e r a l  a s p e c t s  o r  p i e c e s  o f  t h e  
p r o b l e m  s e v e r a l  t i m e s .  

T h e  c o n c e p t  o f  a  v e c t o r  s p a c e  i s  f u n d a m e n t a l  i n  
t h e  s o l u t i o n  o f  p a t t e r n  r e c o g n i t i o n  p r o b l e m s ,  T h e  
m e a s u r e m e n t s  t r a d e "  b y  t h e  s e n s o r  o n  a  g i v e n  o b j e c t  
i n  t h e  e n v i r o n m e n t  c a n  b e  r e p r e s e n t e d  a s  a  v e c t o r  
i n . m e a s u r e m e n t  s p a c e ,  i f  t h e  s e n s o r  o u t p u t  i s  a  
s t r i n g  o f  d i g i t a l  n u m b e r s ,  t h i s  i s  c l e a r l y  t h e  
c a s e ,  w h e n  t h e  m e a s u r e m e n t s  a r e  e i t h e r  w a v e f o r m s  
o r  i m a g e s ,  i t  i s  a  c l a s s i c a l  r e s u l t  t h a t  t h i s  i s  
s o *  S i m i l a r l y ,  t h e  f e a t u r e s  o b t a i n e d  f r o m  t h e  
f e a t u r e  e x t r a c t o r  d e f i n e  t h e  b a s i s  o f  a  v e c t o r  
s p a c e ,  a n d  a n  o b j e c t  o r  a n  e v e n t  i s  r e p r e s e n t e d  a s  
a  v e c t o r  o r  p o i n t  i n  t h i s  s p a c e ,  i f  w e  n a v e  
e x t r a c t e d  L  f e a t u r e s ,  t h e n  e a c h  o b j e c t  i s  
r e p r e s e n t e d  a s  a  p o i n t  i n  L - d i m e n s l o n a l  f e a t u r e  
s p a c e ,  T h u s #  f e a t u r e  e x t r a c t i o n  c a n  b e  v i e w e d  a s  
a  t r a n s f o r m a t i o n  ( i n  g e n e r a l ,  n o n - l i n e a r )  f r o m  t h e  
m e a s u r e m e n t  v e c t o r  s p a c e  t o  t h e  f e a t u r e  v e c t o r  
s p a c e .  P a t t e r n  c l a s s i f i c a t i o n  d e f i n e s  t h e  
p a r t i t i o n m e n t  o f  a  v e c t o r  s p a c e  ( t h e  m e a s u r e m e n t  
s p a c e  o r  f e a t u r e  s p a c e )  i n t o  r e g i o n s  a s s o c i a t e d  
w i t h  e a c h  o f  t h e  s t a t e s  ( c l a s s e s )  o f  t h e  
e n v i r o n m e n t ,  i n  o r d e r  t o  s o l v e  a  p a t t e r n  
r e c o g n i t i o n  p r o b l e m ,  s a m p l e  v e c t o r s  f o r  e a c h  s t a t e  
( c l a s s )  m u s t  b e  c o l l e c t e d  a n d  a n a l y z e d  i n  o r d e r  
t h a t  a  s a t i s f a c t o r y  p a t t e r n  c l a s s i f i e r  b e  
d e s i g n e d ,  

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



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

o n c e  a  c a n d i d a t e  s e t  o f  f e a t u r e s  h a s  b e e n  
e x t r a c t e d ,  w e  p r o c e e d  t o  t h e  p a t t e r n  
c l a s s i f i c a t i o n  p r o b l e m ,  B e f o r e  p r o c e e d i n g !  t o  
d e f i n e  t h e  b o u n d a r i e s  o f  t h e  c l a s s i f i c a t i o n  
r e g i o n s  ( i , e . ,  d e s i g n i n g  t h e  r e c o g n i t i o n  l o g i c ) ,  
h o w e v e r ,  w e  f i r s t  a s i c  t h e  q u e s t i o n ;  D o  t h e  
f e a t u r e s  s e l e c t e d  a d e q u a t e l y  d i s t i n g u i s h  b e t w e e n  
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t o e  c l a s s e s  t o  b e  r e c o g n i z e d ?  H e n c e ,  w e  f i r s t  
d e t e r m i n e  w h e t h e r  t h e  d a t a  p o i n t s  f o r  e a c h  c l a s s  
t e n d  t o  c l u s t e r  o r  g r o u p  t o g e t h e r  i n  t h e  v e c t o r  
s p a c e  d e f i n e d  b y  t h e  f e a t u r e s  ( p a t t e r n  a n a l y s i s ) ,  
I f  t h e y  d o ,  t h e n  w e  c a n  p r o c e e d  t o  d e s i g n  t h e  
c l a s s i f i c a t i o n  l o g i c ?  i f  t h e y  d o  n o t ,  t h e n  w e  m u s t  
r e t u r n  t o  t h e  f e a t u r e  e x t r a c t i o n  s t a g e ,  a n d  
e x t r a c t  a  b e t t e r  s e t  o f  f e a t u r e s  b e f o r e  
c o n t i n u i n g ,  

I n  t h e  p r e c e d i n g  d i s c u s s i o n ,  w e  h a v e  s e e n  t h a t  t h e  
r a t i o n a l e  f o r  a n  i n t e r a c t i v e  a p p r o a c h  r e s u l t e d  
f r o m  t h e  l a c K  o t  s u f f i c i e n t  " a  p r i o r i "  i n f o r m a t i o n  
n e c e s s a r y  t o  s p e c i f y  t h e  f o r m  o f  t h e  c l a s s i f i e r  i n  
a  s t r a i g h t f o r w a r d  m a n n e r  f o r  m o s t  r e a l « w o r l d  
p a t t e r n  r e c o g n i t i o n  p r o b l e m s .  B a s e d  o n  t h i s  f a c t ,  
t h e  d e s i r a b i l i t y  o f  a n  i n t e r a c t i v e ,  g r a p h i c s  
o r i e n t e d  a p p r o a c h  t . o  t h e  d e s i g n  o f  p a t t e r n  
r e c o g n i t i o n  s y s t e m s  c a n  b e  f u r t h e r  s u b s t a n t i a t e d  
a s  f o l l o w s ;  

a ,  F e a t u r e  e x t r a c t i o n  p r o c e d u r e s  a r e  d e p e n d e n t  

•
u p o n  t h e  f o r m  a n d  t y p e  o f  r a w  d a t a ,  a n a  t h e  
p a r t i c u l a r  r e c o g n i t i o n  p r o b l e m  a t  h a n d ;  o n  t h e  
o t h e r  h a n d ,  n o  s i n g l e  a l g o r i t n m ' o r  p r o c e d u r e  
e x i s t s  w h i c h  i s  c a p a b l e  o f  s o l v i n g  a l l  p a t t e r n  
c l a s s i f i c a t i o n  p r o b l e m s .  T h e r e f o r e ,  a n  o r g a n i z e d  
c o l l e c t i o n  o f  d i f f e r e n t  t e c h n i q u e s  i n  t h e  f o r m  o f  
a  m e n u  s e e m s  a p p r o p r i a t e .  T h i s  o r g a n i z a t i o n  
s h o u l d  p e r m i t  t h e  a d d i t i o n  o f  n e w  t e c h n i q u e s  t o  
t h e  m e n u ,  

b ,  A  w i d e  v a r i e t y  o f  e f f i c i e n t  a n d  f l e x i b l e  
t e c h n i q u e s  f o r  d a t a  h a n d l i n g ,  v i s u a l  i n s p e c t i o n  
a n d  n u m e r i c a l  c o m p u t a t i o n  s h o u l d  b e  a v a i l a b l e  t o  
t h e  o p e r a t o r / d e s i g n  e n g i n e e r ,  

i )  A n  e f f i c i e n t  f i l i n g  s y s t e m  f o r  h a n d l i n g  
l a r g e  a m o u n t s  o f  s a m p l e  d a t a  i s  n e c e s s a r y  s o  t h a t  
a  s u f f i c i e n t  s a m p l e  s i z e  f 0 r  b o t h  t h e  d e s i g n  a n d  
t e s t  d a t a  s e t s  c a n  b e  a c h i e v e d ,  t h u s  i m p r o v i n g  t h e  
r e l i a b i l i t y  o f  t h e  r e s u l t i n g  c l a s s i f i c a t i o n  l o g i c ,  

i i )  S u i t a b l e  g r a p h i c s  i s  n e c e s s a r y  t o  
e x p l o i t  t h e  h u m a n ' s  a b i l i t y  t o  r e c o g n i z e  d a t a  
s t r u c t u r e  i n  h i g h - d i m e n s i o n a l  v e c t o r  d a t a  C e , g , ,  
c l u s t e r s ) ,  a n d  c a n d i d a t e  f e a t u r e s  i n  w a v e f o r m  o r  
i r a g e  d a t a ,  

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

c ,  T o  a i d  a n d  s t i m u l a t e  t h e  h u m a n  d e s i g n e r  i "  



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

•
d .  F i n a l l y ,  f o r  c o m p l e t e n e s s »  w e  m e n t i o n  t h e  
p o i n t  w e  s t r e s s e d  e a r l i e r .  T n e  b o u n d a r i e s  b e t w e e n  
f e a t u r e  e x t r a c t i o n  a n d  p a t t e r n  c l a s s i f i c a t i o n  a r e  
n o t  s h a r p ,  A n  e m p i r i c a l  s o l u t i o n  t o  a  p a t t e r n  
r e c o g n i t i o n  p r o b l e m  i n v a r i a b l y  i n v o l v e s  r e p e a t e d  
i t e r a t i o n  D e t w e e n  " b o t h  i n  a  m a n n e r  w h i c h  c a n n o t  b e  
p r e d e t e r m i n e d ,  



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

3 ,  T h e  w a v e f o r m  P r o c e s s i n g  S y s t e m  ( W P S )  

W P S  i s  a n  i n t e r a c t i v e ,  g r a p h i c s  o r i e n t e d  c o m p u t e r  
s y s t e m  t o r  t h e  e x t r a c t i o n  o f  f e a t u r e s  f r o m  
w a v e f o r m  d a t a  a n d  t h e  a n a l y s i s  o f  a  w a v e f o r m  d a t a  
b a s e ,  i t s  c h i e f  p u r p o s e  i s  t o  p r o v i d e  t h e  a n a l y s t  
w i t h  a  l i b r a r y  o f  m a t h e m a t i c a l  a l g o r i t h m s  a n d  
d i s p l a y  o p t i o n s  h e  c a n  c a l l  u p o n  f r o m  t h e  d i s p l a y  
c o n s o l e ,  s o  t h a t  h e  c a n  d e s i g n  a n d  e v a l u a t e  
f e a t u r e  e x t r a c t i o n  t e c h n i q u e s  f o r  w a v e f o r m  p a t t e r n  
r e c o g n i t i o n  p r o b l e m s ,  O n c e  a  s e t  o f  f e a t u r e s  h a v e  

•
b e e n  e x t r a c t e d  f r o m  e a c h  o f  t h e  m e m b e r s  o t  a  
w a v e f o r m  d a t a  b a s e ,  t h e  a n a l y s t  c a n  i n p u t  t h e m  
i n t o  t h e  Q L P A B S  s y s t e m  t o  b e g i n  t h e  p a t t e r n  
c l a s s i f i c a t i o n  l o g i c  d e s i g n  p h a s e  o f  t h e  p r o b l e m  
s o l u t i o n ,  

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

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

•

T h e  W a v e f o r m  P r o c e s s i n g  s y s t e m  ( W P S )  i s  c u r r e n t l y  
b e i n g  i m p l e m e n t e d  o n  a  D E C  P D P - 1 1 / 4 5  c o m p u t e r  w i t h  
a  V e c t o r  G e n e r a l  d i s p l a y  a n d  c o n t r o l  c o n s o l e ,  a n d  
a  T e k t r o n i x  4 Q 0 2 A  s t o r a g e  t u b e  w i t h  a  h a r d c o p y  
u n i t  f o r  h a r d c o p y i n g  s e l e c t e d  v e c t o r  G e n e r a l  
d i s p l a y s .  I m p l e m e n t a t i o n  i s  e x p e c t e d  t o  b e  
c o m p l e t e d  i n  S e p t e m b e r  1 9 7 5 ,  T h e  d e s c r i p t i o n  
g i v e n  h e r e  i s  a s  i t  c u r r e n t l y  i s  c o n c e i v e d  a n d ,  
t h e r e f o r e ,  i s  n o t  c o m p l e t e  i n  d e t a i l s ,  



W P S  h a s  b e e n  d e s i g n e d  i n  a  N o d u l a r  f a s h i o n  t o  
p r o v i d e  a  l a r g e  d e g r e e  o f  f l e x i b i l i t y ,  i t  i s  
c o m p r i s e d  o f  t o u r  s o f t w a r e  m o d u l e s !  t h e  W P S  
E x e c u t i v e ,  t h e  W P S  F i l i n g  s y s t e m ,  t h e  w a v e f o r m  
D i s p l a y  M o d u l e s ,  a n d  t h e  A p p l i c a t i o n s  P r o g r a m s .  

•
T h e  f i r s t  t h r e e  m o d u l e s  a r e  i n  c o r e  d u r i n g  n o r m a l  
o p e r a t i o n  o f  t h e  s y s t e m .  T h e  f o u r t h  m o d u l e  
o p e r a t e s  a s  a  s o f t w a r e  o v e r l a y  w i t h  s p e c i f i c  
a p p l i c a t i o n s  p r o g r a m s  b e i n g  s w a p p e d  i n t o  c o r e  u p o n  
r e q u e s t ,  
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l e e e  c a p e r  -  H ,  W e b b  &  J ,  F a u s t  

T h e  W P S  E x e c u t i v e  

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

T h e  o p t i o n s  a v a i l a b l e  t o  t h e  wps u s e r  c o n s i s t  o f  a  
s e q u e n c e  o f  f r a m e s  l i n k e d  t o g e t h e r  i n  t h e  f o r m  o f  
a  h i e r a r c h i c a l  c o n t r o l  t r e e ,  U P  t o  s i x t e e n  
o p t i o n s  a r e  a v a i l a b l e  o n  e a c h  f r a m e .  F i g u r e  3  
i n d i c a t e s  h o w  t h e s e  f r a m e s  a r e  s t r u c t u r e d  i n  t h e  
t r e e .  S e l e c t i o n  o f  a n y  o p t i o n  o n  a  g i v e n  f r a m e  i s  
a c c o m p l i s h e d  b y  d e p r e s s i n g  t h e  c o r r e s p o n d i n g  
f u n c t i o n  k e y  o n  t h e  f u n c t i o n  k e y b o a r d .  T h e  s y s t e m  
t h e n  p e r f o r m s  t h e  d e s i r e d  a c t i o n ,  a n d  m a k e s  
a v a i l a b l e  t o  t h e  u s e r  a l l  t h e  o p t i o n s  w h i c h  a r e  
l i s t e d  a t  t h e  n e x t  l e v e l  u n d e r  t h e  n o d e  s e l e c t e d ,  
T h e  u s e r  i s  a l s o  g i v e n  t h e  o p t i o n  o f  r e t u r n i n g  t o  
a n y  l e g a l  h i g h e r  o r d e r  n o d e .  F i g u r e  3  g i v e s  a  
d i a g r a m "  o f  t h e  s y s t e m s  o r g a n i z a t i o n ,  

T h e  W P S  F i l i n g  S y s t e m  

T h e  u s e r  g e n e r a l l y  s t a r t s  h i s  a n a l y s i s  w i t h  a  f i l e  
o f  d a t a  c o n t a i n i n g  m a n y  d i g i t a l  w a v e f o r m s ,  i n  t h e  
c o u r s e  o f  a n a l y s i s ,  ( e d i t i n g ,  t r a n s f o r m i n g ,  e t c . )  
o f  t h i s  d a t a ,  h e  c r e a t e s  a n d  m o d i f i e s  m a n y  n e w  
d a t a  f i l e s ,  T o  p r o c e s s  a l l  t h i s  d a t a  
s y s t e m a t i c a l l y  r e q u i r e s  t h e  W P S  t o  h a v e  a  d a t a  
f i l i n g  s y s t e m  w h i c h  c a n  c r e a t e ,  m o d i f y ,  d e l e t e ,  
a n d  r e t r i e v e  m a s s  s t o r a g e  d a t a  f i l e s .  T n e  W P S  
F i l i n g  S y s t e m ,  i s  t h e  s o f t w a r e  w h i c h  h a n d l e s  a l l  
a c c e s s e s  t o  t h e  m a g s  s t o r a g e  d e v i c e ,  I t  h a s ^  
c o m p l e t e  r e s p o n s i b i l i t y  f o r  d a t a  h a n d l i n g  w h i c h  
i n c l u d e s  t h e  f o r m a t i o n ,  o f  t h e  f i l e  t a b l e s ,  a n d  t h e  
a s s o c i a t e d  b o o k k e e p i n g  f u n c t i o n s .  

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

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

A  p r o v i s i o n  i s  a v a i l a b l e  w h i c h  w i l l  e n a b l e  t h e  



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

T h e  f i l i n g  s y s t e m  c a n  r e c o r d  t h e  s e q u e n c e  0 £  
^ ^ p r o m i s i n g  u s e r  s e l e c t e d  a p p l i c a t i o n s  p r o g r a m s  w i t h  

t h e  a p p r o p r i a t e  p a r a m e t e r s  s o  t h a t  t h e  H P S  c a n  
r e c r e a t e  a n y  s u c h  s e q u e n c e  a u t o m a t i c a l l y  o n  a  n e w  
d a t a  s e t .  
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( 

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

T h e  W P S  G r a p h i c s  S o f t w a r e  

T h e  g r a p h i c s  s o f t w a r e  i n t e r f a c e s  t h e  u s e r  t o  t h e  
W P S  v i a  t h e  o n - l i n e  i n t e r a c t i v e  d i s p l a y  c o n s o l e .  
T h e  u s e r  c a n  a n a l y z e  g r a p h i c  r e p r e s e n t a t i o n s  o f  
h i s  s o u r c e  d a t a  a n d  t r a n s f o r m a t i o n s  o f  i t ,  a n d  
d i r e c t  t h e  W P S  t o  p e r f o r m  s p e c i f i e d  o p e r a t i o n s  o n  
h i s  d a t a  v i a  l i g h t  g u n  a n d  K e y b o a r d  a c t i o n s .  

T h e  g r a p h i c s  s o f t w a r e  p r o v i d e s  t h e  u s e r  w i t h  t h e  
c a p a p i l i t y  t o  c h o o s e  t h e  m o s t  e f f i c i e n t  
p r e s e n t a t i o n  f o r  a  p a r t i c u l a r  s e t  o f  d a t a ,  T h e  
d i s p l a y  o p t i o n s  i n c l u d e d  i n  t h i s  m o d u l e  a u g m e n t  
t h e  s p e c i f i c  f i x e d  f o r m a t  d i s p l a y s  w h i c h  p r e s e n t  
t h e  r e s u l t s  o f  t h e  i n d i v i d u a l  o p e r a t i o n s  w h i c h  a r e  
p e r f o r m e d  i n  t h e  e d i t ,  t r a n s f o r m a t i o n  a n d  f e a t u r e  
d e f i n i t i o n  m o d u l e s .  A p p r o x i m a t e l y  t w e n t y  o p t i o n s  
a r e  p r o v i d e d ,  i n c l u d i n g  b o t h  s i n g l e  a n d  m u l t i p l e  
w a v e f o r m  d i s p l a y  f o r m a t s ,  A  c o m p l e t e  l i s t i n g  o f  
t h e s e  o p t i o n s  i s  g i v e n  i n  F i g u r e  3  u n d e r  f r a m e s  
0 9 - 0 0  a n d  0 9 - 0 1 ,  

T h e  A p p l i c a t i o n s  P r o g r a m s  

T h e  A p p l i c a t i o n s  P r o g r a m s  a r e  r o u t i n e s  o r  
a l g o r i t h m s  w h i c h  p e r f o r m  m a t h e m a t i c a l  a n d  
s t a t i s t i c a l  o p e r a t i o n s  o n  t h e  " c u r r e n t  d a t a  s e t , "  
T h e s e  p r o g r a m s  a r e  n o t  r e s i d e n t  i n  c o r e ,  b u t  a r e  
s t o r e d  i n  t h e  A p p l i c a t i o n s  P r o g r a m  L i b r a r y  o n  a  
r a n d o m  a c c e s s  s t o r a g e  d e v i c e ,  b a c h  p r o g r a m  i n  t h e  
l i b r a r y  i s  d i v i d e d  i n t o  s e g m e n t s  o r  o v e r l a y s ,  t h e  
n u m b e r  o f  w h i c n  i s  d e t e r m i n e d  b y  t h e  s i z e  o f  t h e  
p r o g r a m ,  S m a l l  p r o g r a m s  c a n  b e  s t o r e d  i n  o n e  
s e g m e n t ,  A f t e r  a n  a p p l i c a t i o n s  p r o g r a m  n a s  b e e n  
s e l e c t e d  b y  t h e  u s e r ,  t h e  s y s t e m  w i l l  s e a r c h  t h e  
l i b r a r y  d i r e c t o r y  f o r  t h e  p r o g r a m ' s  l o c a t i o n  o n  
t h e  s t o r a g e  d e v i c e .  W h e n  l o c a t e d ,  t h e  f i r s t  
s e g m e n t  o f  t h e  p r o g r a m  i s  l o a d e d  i n t o  c o r e  a n d  
c o n t r o l  i s  t r a n s f e r r e d  t o  i t s  e n t r y  p o i n t ,  T h e  
r e m a i n i n g  o v e r l a y s  w i l l  e e  l o a d e d  u p o n  r e q u e s t  b y  
t h e  o v e r l a y  c u r r e n t l y  i n  c o r e .  A f t e r  c o m p l e t i o n  
o f  t h e  s e l e c t e d  p r o g r a m ,  c o n t r o l  i s  t r a n s f e r r e d  
b a c k  t o  t h e  W P S  E x e c u t i v e  a l o n g  w i t h  a  p o i n t e r  t o  
t h e  o u t p u t  d a t a  f i l e .  

T h e  a p p l i c a t i o n s  p r o g r a m s  p r o v i d e d  t o  t h e  u s e r  b y  
W P S  c a n  b e  f u n c t i o n a l l y  g r o u p e d  i n t o  t h r e e  m a i n  
m o d u l e s !  e d i t i n g  p r o c e d u r e s ,  t r a n s f o r m a t i o n s ,  a n d  
a  f e a t u r e  d e f i n i t i o n  l a n g u a g e .  E a c h  o f  t h e s e  



m o d u l e s  w i l l  b e  s u m m a r i z e d  f e e  1 C M .  

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

T o  a c c o m p l i s h  t h e s e  f u n c t i o n s ,  t h e  a n a l y s t  i s  
p r o v i d e d  w i t h  a l g o r i t h m s  f o r  t i m e  a l i g n m e n t s  
d e l e t i o n  o f  i n t e r v a l s ?  a n d  r e p l a c e m e n t  o f  
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i n t e r v a l s ,  H e  w i n  h a v e  t h e  a b i l i t y  t o  c r e a t e  h i s  
n e w  d a t a  b a s e  b y  m a n u a l  i n d i c a t i o n  ( v i a  t h e  
g r a p h i c s  t e r m i n a l !  o f  t h e  b e g i n n i n g  a n d  e n d  
s e g m e n t s  o f  p e r t i n e n t  r e g i o n s  o f  w a v e f o r m  d a t a ,  o r  
b y  o n - l i n e  t h r e s h o l d i n g  u s i n g  t h e  f o l l o w i n g  
c r i t e r i a  ( p a r t i a l  l i s t )  w h e r e  p a r a m e t r i c  v a l u e s  
c a n  b e  s p e c i f i e d  b y  t h e  u s e r ;  a m p l i t u d e  l e v e l s #  
a v e r a g e  v a l u e  w i t h i n  a  t i m e  w i n d o w #  a n d  c r o s s  
c o r r e l a t i o n  o r  c o n v o l u t i o n  w i t h  a  p r o t o t y p e  o r  
r e f e r e n c e  d i g i t i z e d  w a v e f o r m ,  A  c o m p l e t e  l i s t i n g  
o f  t h e s e  o p t i o n s  i s  g i v e n  i n  F i g u r e  3  u n d e r  t h e  
E d i t  F r a m e  0 9 - 0 0 - 1 2  a n d  t h e  s e g m e n t a t i o n  F r a m e  
0 9 - 0 3 .  

T h e  s e t .  o f  t r a n s f o r m a t i o n s  c a n  o e  s u b d i v i d e d  l n  
m a n y  w a y s ,  O n e  s u b d i v i s i o n  w h i c h  i s  p e r t i n e n t  
w h e n  c o n s i d e r i n g  t h e  d a t a  m a n a g e m e n t  a s p e c t s  o f  
t h e  W P S  i s  t o  s u b d i v i d e  e a c h  o f  t h e  v a r i o u s  
w a v e f o r m  t r a n s f o r m a t i o n  a l g o r i t h m s  a c c o r d i n g  t o  
t h e  f o r m  o f  t h e  d a t a  r e s u l t i n g  f r o m  t h e  
a p p l i c a t i o n  o f  t h e  t r a n s f o r m a t i o n .  T h i s  m e t h o d  o f  
s u b d i v i s i o n  r e s u l t s  i n  t w o  c l a s s e s :  ( 1 )  w a v e f o r m  

•
t o  w a v e f o r m  o p e r a t i o n s #  a n d  ( 2 )  w a v e f o r m  t o  v e c t o r  
o p e r a t i o n s  ( e , g „ #  w a v e f o r m s  t o  d i g i t a l  f e a t u r e s  
w h e r e  a  s i n g l e  s c a l a r  i s  a  s p e c i a l  c a s e ) .  

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

B a s i s  F u n c t i o n  E x p a n s i o n s  

S p e c t r a l  A n a l y s i s  

C a l c u l u s - A l g e b r a i c  T y p e  o p e r a t i o n s  

D i g i t a l  F i l t e r i n g  

B a s i s  f u n c t i o n  e x p a n s i o n s  c a n  b e  u s e d  t o  m a p  t h e  
w a v e f o r m s  b e i n g  a n a l y z e d  i n t o  a  n e w  d o m a i n  w h e r e  
t h e  d i s c r i m i n a t o r y  i n f o r m a t i o n  m a y  b e  m o r e  
a p p a r e n t #  o r  a  s u b s e t  o f  t h e  c a l c u l a t e d  
c o e f f i c i e n t s  c o u l d  b e  u s e d  a s  f e a t u r e s  f o r  
d i s c r i m i n a t i o n ,  T h e  e i g e n v e c t o r s  a n d  
d i s c r i m i n a t i o n  v e c t o r s  t r a n s f o r m a t i o n  ( o p t i o n s  0 7  
a n d  0 8  o f  t h e  W a v e f o r m  t o  W a v e f o r m  T r a n s f o r m a t i o n  
F r a m e  0 9 - 0 2  o f  F i g u r e  3 )  a r e  d a t a  d e p e n d e n t .  A l l  
t h e  e x p a n s i o n s  a r e  " g l o b a l "  i n  t h e  s e n s e  t h a t  a n y  
o n e  c o e f f i c i e n t  d e p e n d s  u p o n  t h e  e n t i r e  w a v e f o r m .  

•

i n  p r o b l e m s  w h e r e  l o c a l  i n f o r m a t i o n  i s  
s i g n i f i c a n t ,  t h e s e  t r a n s f o r m a t i o n s  m a y  o n l y  s e r v e  
t o  m a k e  d i s c r i m i n a t i o n  m o r e  d i f f i c u l t .  U n d e r  t h e  
A l g e b r a i c / C a l c u l u s  F r a m e  0 9 - 0 2 - 0 2  o f  F i g u r e  3 ,  t h e  
a n a l y s t  w i l l  h a v e  t h e  a b i l i t y  t o  f o r m  s e q u e n c e s  o f  
t h e  o p e r a t i o n s  l i s t e d #  t h e r e b y  g i v i n g  h i m  a n  
e x t r e m e l y  l a r g e  t r a n s f o r m a t i o n a l  c a p a b i l i t y .  F o r  
e x a m p l e ,  a l t h o u g h  t h e  i n t e g r a l  o f  t h e  a b s o l u t e  
v a l u e  o f  t h e  w a v e f o r m  i s  n o t  e x p l i c i t l y  l i s t e d ,  



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

• 
The  s y s t e m  i n c l u d e s  a  l a n g u a g e ,  c a l l e d  t h e  o n - L i n e  
W a v e f o r m  p r o c e s s i n g  L a n g u a g e  ( O L W P L ) ,  w h i c h  c a n  b e  
u s e d  b y  t h e  a n a l y s t  t o  c o n s t r u c t  h i s  o w n  

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

A  d e s i r a b l e  p r o p e r t y  o f  t h e  l a n g u a q e  i s  t h a t  i t  
p e r m i t s  t h e  u s e r  t o  b o t h  d e f i n e  w h a t  h e  o b s e r v e s  
t o  h e  a  g o o d  f e a t u r e ,  a n d  t h e n  t e s t  h i s  h y p o t h e s i s  
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i n  a  t i m e l y  i n t e r a c t i v e  m a n n e r .  H e n c e ,  Q L W P L  h a s  
b e e n  d e s i g n e d  t o  f e e  a  h i g h - o r d e r  l a n g u a g e  ( a  c r o s s  
b e t w e e n  F O R T R A N  a n d  B A S I C ) ,  t h u s  e l i m i n a t i n g  
l e n g t h y  a n d  l a b o r i o u s  p r o g r a m m i n g  o n , t h e  p a r t  o f  
t h e  o n - l i n e  u s e r ,  O n  t h e  o t h e r  h a n d ,  i t  h a s  
e n o u g h  l o w - l e v e l  c a p a b i l i t y  t o  a l l o w  t h e  u s e r  t o  
d e s c r i b e  h i s  h y p o t h e s i s  w i t h o u t  t h e  c u m b e r s o m e  
m a n i p u l a t i o n  o f  v e r y  h i g h  l e v e l  o p e r a t o r s .  T h u s ,  
Q L W P L  w i l l  c o n t a i n  s t a t e m e n t s  f o r  n o r m a l  
a r i t h m e t i c  a n d  l o g i c  o p e r a t i o n s ,  a n d  f a c i l i t i e s  
f o r  h a n d l i n g  w a v e f o r m s  a n d  c o m p l e t e  d a t a  t r e e s  
w i t h o u t  d e t a i l e d  i n p u t / o u t p u t  s p e c i f i c a t i o n s  f r o m  
t h e  u s e r ,  h e n c e ,  i t  w i l l  b e  o n l y  n e c e s s a r y  t o  
i d e n t i f y  a  t r e e  b y  n a m e ,  o r  a  w a v e f o r m  b y  i t s  t r e e  
n a m e ,  n o d e  n a m e  a n d  i d e n t i f i c a t i o n  n u m b e r .  T h e  
u s e r  w i l l  n o t  h a v e  t o  s u p p l y  p a r a m e t e r s  i n d i c a t i n g  
t h e  l e n g t h  o f  a  w a v e f o r m ,  h o w  m a n y  w a v e f o r m s  a r e  
i n  a  d a t a  t r e e ,  e t c ,  

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

•
I n i t i a l l y ,  3 6  b u i l t - i n  c a l l a b l e  s u b r o u t i n e s  w i l l  
b e  i m p l e m e n t e d .  P r o v i s i o n s  a r e  i n c l u d e d  t o  a l l o w  
t h e  u s e r  t o  c o n s t r u c t  h i s  o w n  s u b r o u t i n e ,  n a m e  i t ,  
a n d  e n t e r  i t  i n t o  t h e  s y s t e m  s u c h  t h a t  i t  i s  t h e n  
c a l l a b l e  b y  n a m e  a l s o ,  

4 ,  T h e  o n - L i n e  P a t t e r n  A n a l y s i s  a n d  R e c o g n i t i o n  
S y s t e m  ( O L P A R S )  

O L P A R S  i s  a n  i n t e r a c t i v e ,  g r a p h i c s  o r i e n t e d ,  
c o m p u t e r  s y s t e m  f o r  t h e  s o l u t i o n  o f  p a t t e r n  
a n a l y s i s  a n d  p a t t e r n  c l a s s i f i c a t i o n  p r o b l e m s .  T h e  
O L P A R S  s y s t e m  c a n  o e  c h a r a c t e r i z e d  a s  f o l l o w s :  

( 1 )  I t  i s  a  s o f t w a r e  s y s t e m  w h i c h  a l l o w s  a  h u m a n  
o p e r a t o r  t o  a n a l y z e  d i g i t a l  p r e p r o c e s s e d  d a t a  
( v e c t o r  d a t a )  t o  d e t e r m i n e  t h e  s t r u c t u r e  o f  t h e  
d a t a  a n d  d e s i g n  p a t t e r n  c l a s s i f i c a t i o n  l o g i c ,  

( 2 )  I t  i s  i m p l e m e n t e d  o n  a  g e n e r a l  p u r p o s e  
c o m p u t e r  c o u p l e d  t o  a n  i n t e r a c t i v e  g r a p h i c s  
d i s p l a y  c o n s o l e ,  

( 3 )  I t  r e q u i r e s  t h a t  t h e  i n p u t  d a t a  c o n s i s t s  o f  
1 0 0  o r  f e w e r  d i g i t a l  m e a s u r e m e n t s  p e r  s a m p l e .  

I t  s h o u l d  b e  s t r e s s e d  t h a t  O L P A R S  i s  n o t  a  p a t t e r n  
c l a s s i f i c a t i o n  s y s t e m :  r a t h e r  i t  i s  a  r e s e a r c h  
t o o l  w h i c h  i s  u s e d  t o  d e s i g n  a n d  e v a l u a t e  p a t t e r n  
c l a s s i f i c a t i o n  s y s t e m s .  T h e  g e n e r a l  p u r p o s e  
c o m p u t e r  c o n t a i n s  a  l i b r a r y  o f  p a t t e r n  a n a l y s i s  



ana pattern classification procedures. By means 
of the graphics display console, a human operator 
can analyze his data, and based on what he sees, 
coupled with any f,a"pricri" knowledge"he may 
possess, choose ah appropriate pattern 
classification procedure, observe the results and 
continue to iterate in this manner. Eventually 
one of two things will happen: CD he solves the 
particular pattern classification problem he is 
working on, whereby the output of the computer 
consists of the design parameters for an automatic 
classifier which can then be implemented in tne 
form of special purpose hardware or software, or 
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( 2 )  h e  c a n n o t  s o l v e  t h e  p r o b l e m ,  i n  t h i s  c a s e ,  h e  
h a s  d e t e r m i n e d  t h a t  h i s  i n p u t  d a t a  w a s  i n a d e q u a t e  
t o  d i s c r i m i n a t e  b e t w e e n  t h e  c l a s s e s  h e  w i s h e d  t o  
a u t o m a t i c a l l y  i d e n t i f y ,  a n d  h e  m u s t  r e t u r n  t o  t h e  
f e a t u r e  e x t r a c t i o n  o r  d a t a  c o l l e c t i o n  p h a s e ,  

A s  p r e v i o u s l y  m e n t i o n e d #  g L P A R S  w a s  i n i t i a l l y  
i m p l e m e n t e d  a t  R A D C  o n  a  C D C  1 6 0 4 .  c o m p u t e r  c o u p l e a  
t o  a  B u n k e r  R a m o  B R - g b  d i s p l a y  c o n s o l e .  T h i s  
v i n t a g e  -  1 9 5 7  c o m p u t e r  e q u i p m e n t  i s  n o  l o n g e r  i n  
o p e r a t i o n  a t  R A D C .  O L p A p s  i s  c u r r e n t l y  r e s i d e n t  
o n  t w o  c o m p u t e r  g r a p h i c s  s y s t e m s  a t  R A D C ,  u n e  
v e r s i o n  i s  o n  t h e  P D P - l l / 4 5  c o m p u t e r  u n d e r  W P S ,  
w h i c h  u s e s  t h e  V e c t o r  G e n e r a l  g r a p h i c s  t e r m i n a l ,  
T h e  s e c o n d  v e r s i o n  o f  O L p A R S  i s  i m p l e m e n t e d  o n  t h e  
H I S  6 1 8 0  c o m p u t e r  u n d e r  t h e  M U L T I C S  o p e r a t i n g  
s y s t e m ,  M U L T I C S  i s  a  t i m e - s h a r i n g  s y s t e m  t h a t  
u t i l i z e s  a  v i r t u a l  m e m o r y  c o n c e p t ,  i n t e r a c t i v e  
g r a p h i c s  c a p a b i l i t y  i s  p r o v i d e d  b y  a  T e k t r o n i x  
4 0 0 2 A  s t o r a g e  t u b e  w i t h  a l p h a n u m e r i c  k e y b o a r d #  
j o y s t i c k  a n d  h a r d c o p y  u n i t .  S i n c e  b o t h  s y s t e m s  
a r e  f u n d a m e n t a l l y  t h e  s a m e  w i t h  r e s p e c t  t o  t h e  
a p p l i c a t i o n  s o f t w a r e  p r o v i d e d #  w e  w i l l  f i r s t  
p r e s e n t  a  g e n e r a l  f u n c t i o n a l  o v e r v i e w  o f  O L P A R S  
w h i c h  i s  i m p l e m e n t a t i o n  i n d e p e n d e n t .  O n c e  t h i s  
h a s  b e e n  d i s c u s s e d ,  w e  w i l l  h i g h l i g h t  t h e  m a i n  
d i f f e r e n c e s  b e t w e e n  t h e  P D P - l l / 4 5  O L P A R S  a n d  
M U L T 1 C S / O L P A R S ,  

F u n c t i o n a l  o v e r v i e w  

O L P A R S  p e r m i t s  t h e  s y s t e m  u s e r  t o  d y n a m i c a l l y  
r e s t r u c t u r e  t h e  v e c t o r  d a t a  f i l e s .  T h e  v e c t o r  
d a t a  s t r u c t u r e  i s  r e p r e s e n t e d  w i t h i n  O L P A R S  a s  a  
h i e r a r c h i c a l  t r e e  w h e r e  e a c h  n o d e  c o r r e s p o n o s  t o  a  
l i s t  o f  v e c t o r s ,  p a r t i t i o n m e n t  o f  a  l i s t  o f  
v e c t o r s  i s  r e p r e s e n t e d  D y  b r a n c h e s  t o  l o w e r  o r d e r  
n o d e s  e m a n a t i n g  f r o m  t h e  n o d e  c o r r e s p o n d i n g  t o  t h e  
o r i g i n a l  l i s t #  w i t h  e a c h  s u b n o d e  b e i n g  a s s o c i a t e d  
w i t h  a  s u b l i s t ,  T h e  O L P A R S  u s e r  c a n  s e l e c t  f o r  
p r o c e s s i n g  t h e  d a t a  a s s o c i a t e d  w i t h  a n y  n o d e ( S )  b y  
d e s i g n a t i n g  t h a t  n o d e ( s ) .  T h r o u g h o u t  t h e  e n t i r e  
s y s t e m #  t h e  c o n c e p t  o f  a  " c u r r e n t  d a t a  s e t "  i s  
u s e d ,  T h u s #  t h e  s y s t e m  w i l l  c o n t i n u e  t o  o p e r a t e  
o n  t h e  l a t e s t  d a t a  t h a t  t h e  o n - l i n e  u s e r  h a s  
d e s i g n a t e d  u n l e s s  s p e c i f i c a l l y  t o l d  t o  d o  
o t h e r w i s e .  T h e  O L P A R S  f i l i n g  s t r u c t u r e  w i l l  a l l o w  
c o n t i n u e d  a r b i t r a r y  p a r t i t i o n i n g ,  

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



c o m p l e m e n t  o f  u n i o n *  a n d  c o m p l e m e n t  o f  a n  
i n t e r s e c t i o n  c a n  b e  a p p l i e d  t o  t h e  s e l e c t e d  d a t a  
s e t s ,  W h e n  a  t r a n s l o c a t i o n  i s  a p p l i e d  a t  t h e  
t o p m o s t  n o d e  o f  a  t r e e ,  t h e  s t r u c t u r e  b e l o w  t h e  
n o d e  i s  m a i n t a i n e d ,  a n d  t h e  t r a n s f o r m a t i o n  i s  
a p p l i e d  t o  a l l  t h e  d a t a  v e c t o r s ,  A  t r a n s f o r m a t i o n  
m a y  b e  s e l e c t i v e l y  a p p l i e d  t o  t h e  d a t a  o e l o w  a  

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

W e  c a n  f u n c t i o n a l l y  g r o u p  t h e  c u r r e n t  Q L P A R S  
o p t i o n s  i n t o  t h e  f o l l o w i n g  c a t e g o r i e s :  s y s t e m  
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u t i l i t y  o p t i o n s *  d a t a  m a n a g e m e n t ,  d a t a  d i s p l a y ,  
s t r u c t u r e  a n a l y s i s ,  f e a t u r e  e v a l u a t i o n ,  d a t a  t r e e  
t r a n s f o r m a t i o n  a n d  c l a s s i f i c a t i o n  l o g i c  d e s i g n  a n d  
e v a l u a t i o n .  I n c l u d e d  a m o n g  t h e  s y s t e m  u t i l i t y  
o p t i o n s  a r e  r o u t i n e s  t o  p r i n t  p e r t i n e n t  d a t a  
c h a r a c t e r i s t i c s  ( s u c h  a s  t h e  s e l e c t e d  d a t a  s e t  
v e c t o r s  o r  t h e  s e l e c t e d  d a t a  s e t  t r e e  s t r u c t u r e )  
a n d  s t a t i s t i c s  ( i n c l u d i n g  d a t a  c l a s s  r a n g e s ,  
m e a s u r e m e n t  o v e r l a p  b e t w e e n  c l a s s e s ,  c o v a r i a n c e  
m a t r i x  t o r  e a c h  c l a s s ,  e t c , ) .  T h e  u s e r  c a n  a l s o  
c r e a t e  a  r a n d o m  t e s t  d a t a  s e t  f r o m  t h e  c u r r e n t  
d a t a  t r e e ,  d i s p l a y  a  l o g i c  t r e e  o r  t h e  c u r r e n t  
d a t a  t r e e ,  a n d  l i s t  t h e  d a t a  t r e e s  i n  c u r r e n t  
a c t i v e  s t o r a g e .  

D a t a  M a n a g e m e n t  

T h e  d a t a  m a n a g e m e n t  r o u t i n e s  i n c l u d e  o p t i o n s  f o r  
d a t a  i n p u t / o u t p u t *  d a t a  t r e e  m o d i f i c a t i o n ,  d a t a  
s t o r a g e  a n d  d a t a  p r i n t o u t ,  T h e  o p t i o n s  f o r  d a t a  
i n p u t / o u t p u t  a n a  d a t a  s t o r a g e  w i l l  b e  d i s c u s s e d  
l a t e r ,  s i n c e  m a n y  o f  t h e m  a r e  i m p l e m e n t a t i o n  
d e p e n d e n t .  T h e  d a t a  t r e e  m o d i f i c a t i o n  o p t i o n s  
a u t o m a t i c a l l y  r e s t r u c t u r e  t h e  d a t a  i n t o  t h e  m o p e s  
d e f i n e d  b y  t h e  o n - l i n e  u s e r .  T h e s e  i n c l u d e  t h e  
a b i l i t y  t o  a d d  a  d a t a  c l a s s  t o  t h e  c u r r e n t  d a t a  
f r o m  o t h e r  e x i s t i n g  d a t a  t r e e s ,  m o d i f y  a  t r e e  n a m e  
o r  d a t a  c l a s s  n a m e ,  c o m b i n e  d a t a  c l a s s e s ,  c r e a t e  a  
d a t a  t r e e  f r o m  e x i s t i n g  d a t a  c l a s s e s ,  a n d  d e l e t e  a  
d a t a  c l a s s  f r o m  a  d a t a  t r e e ,  i n  a d d i t i o n ,  o p t i o n s  
e x i s t  t o  r e m o v e  a  d a t a  t r e e  f r o m  s t o r a g e ,  d e l e t e  a  
s u b n o d e  s t r u c t u r e ,  a n d  r e m o v e  d a t a  v e c t o r s  f r o m  a  
d a t a  t r e e .  F i n a l l y ,  a  u s e r  c a n  c r e a t e  s u b n o d e  
s t r u c t u r e  v i a  p a r t i t i o n m e n t  o f  a  d a t a  p r o j e c t i o n  
d i s p l a y  o r  u s e  o f  b o o l e a n  ( l i n g u i s t i c )  s t a t e m e n t s .  

D a t a  D i s p l a y  

Q L P A R S  p r o v i d e s  t h e  u s e r  w i t h  t h e  c a p a b i l i t y  t o  
p r o j e c t  a  d a t a  s e t  i n t o  a  o n e  o r  t w o  s p a c e  
r e p r e s e n t a t i o n ,  E x t e n s i v e  f a c i l i t i e s  f o r  
m a n i p u l a t i o n  a n d  m o d i f i c a t i o n  o f  t h e s e  d a t a  
p r o j e c t i o n  d i s p l a y s  a r e  a v a i l a b l e .  T h e s e  i n c l u d e  
t h e  a b i l i t y  t o  m o d i f y  t h e  b i n  s i z e  o f  a  h i s t o g r a m ,  
d r a w  o r  r e m o v e  s  p a r t i t i o n  o n  a  d a t a  p r o j e c t i o n ,  
c h a n g e  t h e  d a t a  c l a s s  c o m p o s i t i o n  o n  a  t w o  s p a c e  
p r o j e c t i o n *  i d e n t i f y  s e l e c t e d  d a t a  p o i n t s *  c h a n g e  
s c a l e *  a n d  d r a w  a  l o g i c  d e s i g n  b o u n d a r y .  T h e r e  
e x i s t  s e v e r a l  o t h e r  o p t i o n s  a v a i l a p l e  t o  t h e  u s e r  
w h e n  t h e  c u r r e n t  d a t a  s e t  c o n t a i n s  m o r e  v e c t o r s  
t h a n  c a n  b e  d i s p l a y e d  o n  t h e  d i s p l a y  s c r e e n  f o r  
t w o  s p a c e  m a p p i n g s ,  

S t r u c t u r e  A n a l y s i s  

A s  p r e v i o u s l y  m e n t i o n e d *  t h e  p a t t e r n  a n a l y s i s  



P r o c I e m  a r i s e s  a s  a  p r e r e q u i s i t e  t o  s o l v i n g  
p a t t e r n  c l a s s i f i c a t i o n  p r o b l e m s .  T n e  s o l u t i o n  t o  
t h e  p a t t e r n  a n a l y s i s  o r  s t r u c t u r e  a n a l y s i s  p r o o l e m  
c o n s i s t s  i n  t h e  d e t e r m i n a t i o n  o f  t h e  n a t u r a l  o r  
i n h e r e n t  d i s t r i b u t i o n  o f  v e c t o r  d a t a  i n  f e a t u r e  
s p a c e  v i a  t h e  i d e n t i f i c a t i o n  o f  c l u s t e r s ,  i . e . ,  
g r o u p s  o f  v e c t o r  d a t a  s a m p l e s  w h i c h  a r e  c l o s e l y  
r e l a t e d  b y  s o m e  m e t r i c . "  T h e  b a s i c  u s e  o f  
s t r u c t u r e  a n a l y s i s  i n  O L P A R S  i s  t o  d e t e r m i n e  
w h e t h e r  t h e  d a t a  t o r  a  p a r t i c u l a r  c l a s s  i s  
u n i m o d a l  o r  m u l t i m o d a l .  I f  i t  i s  d e t e r m i n e d  t o  o e  
m u l t i m o d a l ,  o n e  c a n  t h e n  s u b d i v i d e  t h e  c l a s s  
a c c o r d i n g  t o  i t s  m o d e s  b e f o r e  p r o c e e d i n g  t o  d e s i g n  
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c l a s s i f i c a t i o n  l o g i c ,  O n e  o f  t h e  t r u l y  p o w e r f u l  
c a p a o i l i t i e s  o f  i n t e r a c t i v e  s y s t e m s  s u c h  a s  Q L P A R S  
i s  t h e  c a p a b i l i t y  t o  t a k e  a d v a n t a g e  o f  t h e  h u m a n  
a b i l i t y  t o  v i s u a l l y  i n v e s t i g a t e  d a t a  s t r u c t u r e s ,  
a n d  i n t e r a c t i v e l y ' p a r t l t i o n  v e c t o r  d a t a  s e t s .  

A l l  o f  t h e  a l g o r i t h m s  f o r  s t r u c t u r e  a n a l y s i s  i n  
Q L P A R S  r e l y  u p o n  t n e  h u m a n  p r o j e c t i n g  t h e  d a t a  
o n t o  a  o n e  o r  t w o  s p a c e s  a n d  v i s u a l l y  o b s e r v i n g  
t h e  s t r u c t u r e .  H e  c a n  t h e n  p a r t i t i o n  t h e  d a t a  
i n t o  s u b c l a s s e s  ( C r e a t e  s u b n o d e  s t r u c t u r e  i n  t h e  
d a t a  t r e e )  v i a  u s e  o f  b o o l e a n  ( l i n g u i s t i c )  
s t a t e m e n t s  o r  p i e c e w i s e  l i n e a r  o o u n d a r i e s  d r a w n  o n  
t h e  d a t a  p r o j e c t i o n  d i s p l a y ,  

T h e  u s e r  m a y  p e r f o r m  a  p r o j e c t i o n  o f  d a t a  i n t o  a  
o n e  o r  t w o  s p a c e  d e f i n e d  b y  t n e  f o l l o w i n g  ,  
p r o j e c t i o n  a x e s :  a r b i t r a r y  v e c t o r s ,  c o o r d i n a t e  
v e c t o r s ,  e i g e n v e c t o r s  o r  F i s h e r  d i s c r i m i n a n t  
v e c t o r s .  A r b i t r a r y  v e c t o r s  a r e  t h o s e  c h o s e n  b y  
t h e  u s e r .  T h e y  m a y  b e  m a n u a l l y  i n p u t  o r  r e t r i e v e d  
f r o m  s y s t e m  f i l e s .  H e n c e ,  t h e y  r r , a y  b e  c a l c u l a t e d  
w i t h i n  Q L P A R S  o r  e x t e r n a l  t o  t h e  s y s t e m .  T h e  
c o o r d i n a t e  v e c t o r s  a r e  t h e  a x e s  d e f i n e d  b y  t h e  
f e a t u r e s  o b t a i n e d  f r o m  t h e  f e a t u r e  e x t r a c t o r .  T h e  
e i g e n v e c t o r s  u s e d  f o r  d a t a  p r o j e c t i o n  i n  Q L P A R S  
a r e  c o m p u t e d  f r o m  t h e  l u m p e d  d a t a  c o v a r i a n c e  
m a t r i x .  T h e  u s e r  c h o o s e s  t h e  e i g e n v e c t o r ( s )  h e  
w a n t s  b y  c h o o s i n g  t h e  c o r r e s p o n d i n g  e i g e n v a l u e ( s ) ,  

B y  t h e  F i s h e r  d i s c r i m i n a n t  v e c t o r s  a r e  m e a n t  t h e  
F i s h e r  L i n e a r  D i s c r i m i n a n t  d  ,  a n d  a  s e c o n d  v e c t o r  
d  ,  w h e r e  d  I s  t h a t  d i r e c t i o n  w h i c h  m a x i m i z e s  t h e  
p r o j e c t e d  b e t w e e n - c l a s s  s c a t t e r  r e l a t i v e  t o  t h e  
s u m  o f  t h e  p r o j e c t e d  w i t h i n - c l a s s  s c a t t e r  u n d e r  
t h e  c o n s t r a i n t  t h a t  d  b e  o r t h o g o n a l  t o  d  ,  I f  
t h e  o n e  s p a c e  o p t i o n  i s  c h o s e n  t h e  d a t a  i s  
p r o j e c t e d  o n t o  d  .  o p t i o n s  e x i s t  f o r  c h o o s i n g  t n e  
t w o  c l a s s e s  u p o n  w h i c h  t h e  p r o j e c t i o n  i s  b a s e d .  
T h e  t w o  c l a s s e s  m a y  c o n s i s t  o f  a n y  t w o  c l a s s e s  o f  
t h e  c u r r e n t  d a t a  s e t ,  o r  t h e y  m a y  b e  c o m p o s e d  o f  
a n y  t w o  a r b i t r a r y  g r o u p s  o f  c l a s s e s  w h i c h  a r e  
l u m p e d  t o g e t h e r ,  w h e r e  e a c h  g r o u p  i s  c o n s i d e r e d  a s  
o n e  c l a s s  t o r  t h e  p u r p o s e  o f  t h e  a b o v e  
c a l c u l a t i o n .  T h e s e  g r o u p i n g s  n e e d  n o t  c o m p r i s e  
t h e  e n t i r e  d a t a  s e t .  H o w e v e r *  t h e  e n t i r e  d a t a  s e t  
i s  p r o j e c t e d  o n  t h e  r e s u l t i n g  F i s h e r  
d i s c r i m i n a n t ( s ) .  

I n  M U L T I C S / Q L P A R S  a n  a d d i t i o n a l  d a t a  p r o j e c t i o n  
d i s p l a y  i s  a v a i l a b l e ,  w h i c h  i s  c a l l e d  t h e  
N o n l i n e a r  M a p p i n g  ( N L M )  A l g o r i t h m ,  T h e  N L M  
a l g o r i t h m  i s  b a s e a  u p o n  a  p o i n t  m a p p i n g  o f  N  
L - d i m e n s i o n a l  v e c t o r s  f r o m  L - s p a c e  t o  a  
t w o - d i m e n s i o n a l  s p a c e  s u c h  t h a t  t h e  i n h e r e n t  
s t r u c t u r e  o f  t h e  o a t a  i s  a p p r o x i m a t e l y  p r e s e r v e d  



u n d e r  t h e  m a p p i n g . T h e  a p p r o x i m a t e  s t r u c t u r e  
p r e s e r v a t i o n  I s  m a i n t a i n e d  b y  f i t t i n g  N  p o i n t s  i n  
t n e  t w o - d i m e n s i o n a l  s p a c e  s u c h  t h a t  t h e i r  
i n f t e r p o i n t  d i s t a n c e s  a p p r o x i m a t e  t h e  c o r r e s p o n d i n g  
l n t e r p o i n t  d i s t a n c e s  i n  t h e  L - s p a c e .  

F e a t u r e  E v a l u a t i o n  

I n  s o l v i n g  a  p a t t e r n  c l a s s i t i c a t i o n  p r o b l e m ,  t h e  
r e s e a r c n e r  w i l l  o f t e n  b e  c o n c e r n e d  w i t h  t h e  
d i s c r i m i n a t o r y  q u a l i t i e s  o f  t h e  e x t r a c t e d  
f e a t u r e s ,  i n  g e n e r a l ,  i t  i s  d e s i r a b l e  t o  u s e  t h e  
m i n i m u m  n u m b e r  o f  f e a t u r e s  t o  a c h i e v e  a  
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s a t i s f a c t o r y  s o l u t i o n .  T o  t h i s  e n d ,  Q L P A R S  
p r o v i d e s  t w o  m e t h o d s  t o r  r a n k i n g  t h e  
d i s c r i m i n a t o r y  p o w e r  o f  a  s e t  o f  L  f e a t u r e s ,  A n  
o p t i m a l  m e t h o d  f o r  r a n k i n g  t h e  h  f e a t u r e s  m u s t  
c o n s i d e r  t h e  d e c i s i o n  l o g i c  c r i t e r i o n ,  s u c h  a s  t h e  
B a y e s  R i s k  o r  t h e  p r o b a f c i l i t y  o f  e r r o r .  T h i s ,  i n  
t u r n ,  r e q u i r e s  t h e  e s t i m a t i o n  o f  t h e  j o i n t  
p r o b a f c i l i t y  f u n c t i o n s  f o r  a l l  p o s s i b l e  n - t u p l e s .  
T h e  o b v i o u s  c o m p u t a t i o n a l  d i f f i c u l t i e s  i n  
o b t a i n i n g  a n  o p t i m a l  r a n k i n g  p r e c l u d e  t h i s  
a p p r o a c h  i n  a l l  b u t '  t h e  s i m p l e s t  p r o b l e m s ,  
T h e r e f o r e ,  t w o  s u b - o p t i m a l  a l g o r i t h m s  a r e  p r o v i d e d  
a s  o p t i o n s  t o  r a n k  o r d e r  t h e  L  f e a t u r e s  x  ,  x  ,  
, , , »  x  ,  E a c h  a l g o r i t h m  p r o v i d e s  t h r e e  d i s t i n c t  
t y p e s  o f  r a n k i n g s ,  T h e  f i r s t  u s e s  a  s i g n i f i c a n c e  
m e a s u r e  o f  a  p a r t i c u l a r  c o m p o n e n t ,  s a y  x  ,  f o r  
d i s c r i m i n a t i n g  c l a s s  i  f r o m  c l a s s  j ,  T h e  s e c o n d  
t y p e  o f  r a n k i n g  u s e s  a  s i g n i f i c a n c e  m e a s u r e  o f  x  
f o r  d i s c r i m i n a t i n g  c l a s s  i  f r o m ' a l l  o t h e r  c l a s s e s ,  
T h e  l a s t  t y p e  o f  r a n k i n g  u s e s  a  m e a s u r e  o f  t h e  
o v e r a l l  s i g n i f i c a n c e  o f  x  f o r  d i s c r i m i n a t i n g  a l l  
c l a s s e s ,  

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

T h e  s e c o n d  m e a s u r e  I s  t h e  P r o b a b i l i t y  o f  C o n f u s i o n  
M e a s u r e  w h i c h  i s  b a s e d  o n  a  h i s t o g r a m  e s t i m a t i o n  
o f  c l a s s  c o n d i t i o n a l  p r o b a b i l i t i e s .  T h e  v a l u e s  
p r o d u c e d  a r e  m e a s u r e s  o f  t h e  o v e r l a p  o f  t h e s e  
p r o b a b i l i t i e s .  H e n c e ,  t h e  s m a l l e r  t h e  v a l u e ,  t h e  
b e t t e r  t h e  m e a s u r e m e n t ,  u s e r  i n t e r a c t i o n  i s  
d e s i g n e d  t o  a l l o w  s e l e c t i o n  o f  t h e  i n t e r v a l  r a n g e  
a n d  n u m b e r  o f  h i s t o g r a m  b i n s  w h i c h  w i l l  r e p r e s e n t  
t h e  d a t a  d i s t r i b u t i o n ,  c o m p u t a t i o n a l l y ,  i t  i s  
m u c h  m o r e  c o m p l e x  t h a n  t h e  p r e v i o u s  m e a s u r e ,  i t  
I s  r e c o m m e n d e d  f o r  u s e  w h e n  t h e  u n i m o d a l  
a s s u m p t i o n  c a n n o t  b e  j u s t i f i e d ,  

D a t a  T r e e  T r a n s f o r m a t i o n  

•
T h e r e  a r e  t h r e e  o p t i o n s  a v a i l a b l e  i n  Q L P A R S  f o r  
d a t a  t r e e  t r a n s f o r m a t i o n ,  U p o n  e x e c u t i o n  o f  a n y  
o f  t h e  t r a n s f o r m a t i o n s ,  t h e  s y s t e m  a p p l i e s  t n e  
t r a n s f o r m a t i o n  t o  e v e r y  d a t a  v e c t o r  i n  t h e  c u r r e n t  
d a t a  s e t  a n d  c r e a t e s  a  n e w  d a t a  t r e e  w i t h i n  t h e  
f i l i n g  s y s t e m .  H o w e v e r *  t h e  s t r u c t u r e  o f  t h e  o l d  
d a t a  t r e e  i s  p r e s e r v e d  u n d e r  t h e  t r a n s f o r m a t i o n  s o  
t h a t  t h e  n e w  d a t a  t r e e  l o o k s  e x a c t l y  l i k e  t h e  o l d  



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

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

t c o m p u t e s  t h e  e i g e n v e c t o r s  o f  t h e  e s t i m a t e d  l u m p e d  
c o v a r i a n c e  m a t r i x ,  T h e  u s e r  t h e n  h a s  t h e  o p t i o n  
t o  p r o j e c t  t h e  c u r r e n t  d a t a  o n t o  a n  M - d i m e n s i o n a l  
e i g e n v e c t o r  s u o s p a c e  b y  s e l e c t i n g  t h e  M  
e i g e n v e c t o r s  c o r r e s p o n d i n g  t o  t n e  M  l a r g e s t  
e i g e n v a l u e s ,  T h e  r e s u l t i n g  M - d i m e n s i o n a l  s u b s p a c e  
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p r o v i d e s  a  l e a s t  s q u a r e s  f i t  t o  t n e  c u r r e n t  d a t a  
s e t .  T h e  n o r m a l i z a t i o n  t r a n s f o r m a t i o n  c r e a t e s  a  
n e w  t r e e  w h o s e  f e a t u r e s  c o r r e s p o n d  t o  t h o s e  o f  t h e  
c u r r e n t  d a t a  s e t  d i v i d e d  b y  t n e  s t a n d a r d  d e v i a t i o n  
o f  t h a t  f e a t u r e ,  H e n c e ,  e a c h  f e a t u r e ' o f  t h e  n e w  
d a t a  t r e e  w i l l  h a v e  u n i t  v a r i a n c e .  B y  m e a n s  o f  
t h e  m e a s u r e m e n t  r e d u c t i o n  o p t i o n ,  t h e  u s e r  c a n  
p r o j e c t  t h e  c u r r e n t  d a t a  s e t  o n t o  a  c o o r d i n a t e  
s u b s p a c e ,  H i s  c h o i c e  o f  s u b s p a c e  i s  b a s e d  o n  t h e  
r e s u l t s  o f  t h e  t w o  f e a t u r e  e v a l u a t i o n  p r o c e d u r e s  
d i s c u s s e d  p r e v i o u s l y ,  b a s e d  o n  t h e  f e a t u r e  
r a n K i n g s  o f  e i t h e r  o f  t h e s e  a l g o r i t h m s ,  t h e  u s e r  
c a n  s e l e c t  a  s u b s e t  o f  t h e  o r i g i n a l  f e a t u r e s  t o  
d e f i n e  a  c o o r d i n a t e  s u b s p a c e ,  a n d  h e n c e ,  t h e  
d e s i r e d  l i n e a r  t r a n s f o r m a t i o n ,  

A  f o u r t h  m e t h o d  f o r  d a t a  t r a n s f o r m a t i o n  i s  
a v a i l a b l e  i n  M U L T I C S / Q L P A R S .  T h i s  a d d i t i o n a l  
o p t i o n  i s  a  f e a t u r e  c o m p i l e r  w h i c h  m a ^ e s  u s e  o f  
t h e  M U L T I C S  P L / 1  c o m p i l e r .  T h i s  f e a t u r e  c o m p i l e r  
a l l o w s  t h e  a n a l y s t  t o  d e f i n e  a  n e w  c i a t a  t r e e  w h o s e  
f e a t u r e s  a r e  a r b i t r a r y  a r i t h m e t i c  c o m b i n a t i o n s  o f  

•
t h e  f e a t u r e s  o f  t h e  c u r r e n t  d a t a  s e t ,  T h e  u s e r  
a c c o m p l i s h e s  t h i s  b y  c o n s t r u c t i n g ' a  P L / l  p r o g r a m  
o n - l i n e  w h i c h  d e f i n e s  t h e  f e a t u r e s  o f  t h e  n e w  d a t a  
t r e e  i n  t e r m s  c f  t h e  f e a t u r e s  o f  t h e  c u r r e n t  d a t a  
s e t .  T h e  Q L P A P S  r o u t i n e  t h e n  c a l l s  t h e  M U L T I C S  
P L / 1  c o m p i l e r  t o  c o m p i l e  t h e  u s e r  d e f i n e d  
t r a n s f o r m a t i o n ,  a n d  t h e n  e x e c u t e s  t h i s  c o d e  t o  
c r e a t e  t n e  n e w  d a t a  t r e e ,  

L o g i c  D e s i g n  a n a  ^ v a l u a t i o n  

T h e  Q L P A R S  l o g i c  d e s i g n  f a c i l i t i e s  p r o v i d e  
e x t e n s i v e  m a t h e m a t i c a l / g r a p h i c a l  p r o c e d u r e s  f o r  
a l l o w i n g  t h e  u s e r  t o  t a i l o r  c l a s s i f i c a t i o n  l o g i c  
d e s i g n  t o  t h e  s t r u c t u r e  o f  t h e  c l a s s  a a t a .  A s  
p r e v i o u s l y  m e n t i o n e d ,  t h e  g e n e r a l  p h i l o s o p h y  o f  
Q L P A R S  i s  t h a t  p a t t e r n  c l a s s i f i c a t i o n  o p e r a t i o n s  
a r e  p r e c e d e d  b y  s t r u c t u r e  a n a l y s i s  t o  I n s u r e  t h a t  
e a c h  c l a s s  i s  u n i m o d a l .  A l t h o u g h  n o t  a l w a y s  
r e q u i r e d ,  t n e  u n i m o d a l  p r o p e r t y  i s  h i g h l y  
d e s i r a b l e  i n  o r d e r  t o  i n s u r e  a n  e f f e c t i v e  l o g i c  
d e s i g n ,  w h e n  m u l t i m o d a l  c l a s s  d a t a  h a s  b e e n  
s u b d i v i a e d  i n t o  u n i m o d a l  s u b c l a s s e s  u s i n g  
s t r u c t u r e  a n a l y s i s  o p t i o n s ,  Q L P A R S  p r o v i d e s  t h e  
c a p a b i l i t y  t o  r e l d e n t i f y  t h e  d e c i s i o n  r e g i o n s  f o r  

•

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

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



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

•
Q L P A R S  p r o v i d e s  t h r e e  b a s i c  t e c h n i q u e s  f o r  
d e s i g n i n g  c l a s s i f i c a t i o n  l o g i c !  n e a r e s t  m e a n  
v e c t o r  l o g i c ,  F i s h e r  p a i r v i s e  d i s c r i m i n a n t  l o g i c ,  
a n d  b e t w e e n  g r o u p  l o g i c .  N e a r e s t  m e a n  v e c t o r  
l o g i c  i s  a  K  c l a s s  c l a s s i f i c a t i o n  t e c h n i q u e  w h i c h  
c l a s s i f i e s  a n  u n k n o w n  v e c t o r  i n  t h e  f e a t u r e  s p a c e  
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a c c o r d i n g  t o  a  m e t r i c  c o m p u t e d  f r o m  t h e  u n k n o w n  
v e c t o r  t o  t h e  m e a n  v e c t o r s  o f  t h e  K  c l a s s e s  o f  a  
d e s i g n  s e t .  T h e  d e c i s i o n  i s  f o r  t h e  c l a s s  w h i c h  
p r o d u c e s  t h e  m i n i m u m  v a l u e  o f  t h e  m e t r i c ,  m  
O L P A R S  t h e  u s e r  h a s  t h e  c h o i c e  o f  t h r e e  m e t r i c s  
p l u s  t h e  c a p a b i l i t y  o f  s p e c i f y i n g  s  r e j e c t  
s t r a t e g y  u n d e r  e a c h ,  T h e  t h r e e  m e t r i c s  p r o v i d e d  
a r e  t h e  E u c l i d e a n  d i s t a n c e ,  w e i g h t e d  v e c t o r  
d i s t a n c e ,  a n d  t h e  M a h a l a n o b i s  d i s t a n c e ,  F o r  t h e  
w e i g h t e d  v e c t o r  d i s t a n c e ,  t h e  E u c l i d e a n  d i s t a n c e  
a l o n g  e a c h  f e a t u r e  i s  w e i g h t e d  t o y  t h e  i n v e r s e  o f  
t h e  v a r i a n c e  a l o n g  t h a t  f e a t u r e ,  F o r  t h e  
M a h a l a n o b i s  d i s t a n c e ,  t h e  E u c l i d e a n  d i s t a n c e  i s  
w e i g h t e d  b y  t h e  i n v e r s e  o f  t h e  c o v a r l a n c e  m a t r i x .  
T h e  o p t i o n a l  r e j e c t  s t r a t e g y  a l l o w s  t n e  u s e r  t o  
r e j e c t  a n  u n k n o w n  v e c t o r  i f  i t s  d i s t a n c e  f r o m  e a c h  
c l a s s  m e a n  i s  g r e a t e r  t h a n  s o m e  s p e c i f i e d  v a l u e ,  
A  s e p a r a t e  r e j e c t  d i s t a n c e  m a y  b e  s p e c i f i e d  f o r  
e a c h  c l a s s .  

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

•
a p p r o p r i a t e  t h r e s h o l d s  t o  d i s t i n g u i s h  b e t w e e n  
e v e r y  p a i r  o f  c l a s s e s  ( s u b c l a s s e s )  w i t h i n  a  
d e s i g n a t e d  g r o u p ,  O n c e  t n e  w i t h i n  g r o u p  p a i r w i s e  
c l a s s i f i c a t i o n  i s  c o m p l e t e ,  t h e  p a i r w i s e  d e c i s i o n s  
a r e  c o m b i n e d  t o  p r o d u c e  a  f i n a l  d e c i s i o n .  T h e  
g r o u p  o f  c l a s s e s  ( s u b c l a s s e s )  m i g h t  b e  t n e  
o r i g i n a l  K  c l a s s e s  ( s u b c l a s s e s )  o f  t h e  c u r r e n t  
d a t a  s e t ,  o r  t h e  g r o u p  m i g h t  b e  c o m p o s e d  o f  a  
s u b s e t  o f  K ,  i n  t h e  c a s e  w h e r e  t h e  u s e r  d o e s  n o t  
s u b d i v i d e  t h e  K  c l a s s e s  ( s u b c l a s s e s )  h e  w o u l d  
c o m p u t e  K  ( K  -  l ) / " 2  p a i r w i s e  d i s c r i m i n a n t s .  T h e  
o u t p u t  f r o m  e a c h  p a i r w i s e  d i s c r i m i n a t o r  c o n s i s t s  
o f  a  v o t e  f o r  o n e  o f  t h e  t w o  c l a s s e s  b e i n g  
d i s c r i m i n a t e d  ( o r  a  v o t e  t o  r e j e c t  t h e  u n k n o w n  
v e c t o r  i f  t h e  u s e r  a e s i r e s  t o  e s t a b l i s h  a  r e j e c t  
r e g i o n ) *  T n e  v o t e  c o u n t  t o r  e a c h  c l a s s  ( a n d  t n e  
r e j e c t  r e g i o n ,  i f  i t  e x i s t s )  i s  c o l l e c t e d ,  a n d  t h e  
f i n a l  d e c i s i o n  i s  f o r  t h e  c l a s s  ( i n c l u d i n g  t h e  
r e j e c t  c l a s s )  w h i c h  r e c e i v e d  t h e  m a x i m u m  v o t e  
c o u n t ,  p r o v i d e d  t h i s  m a x i m u m  I s  g r e a t e r  t h a n  o r  
e q u a l  t o  a  u s e r  s p e c i f i e d  v a l u e ,  I f  t h e  m a x i m u m  
v o t e  c o u n t  i s  l e s s  t h a n  t h i s  s p e c i f i e d  v a l u e ,  t h e  
u n k n o w n  v e c t o r  i s  r e j e c t e d .  A s  i m p l i e d  a b o v e ,  t h e  
u s e r  c a n  s e l e c t  a n y  o n e  o f  f o u r  d i f f e r e n t  
t h r e s h o l d  o p t i o n s  t o  b e  u s e d  i n  e a c h  p a i r w i s e  

•

d i s c r i m i n a t o r .  T h e s e  a l l o w  t h e  e x i s t e n c e  o f  
v a r i o u s  r e j e c t  s t r a t e g i e s  o r  n o n e  a t  a l l ,  

o n c e  a  F i s h e r  p a i r w i s e  d i s c r i m i n a n t  l o g i c  h a s  b e e n  
c o n s t r u c t e d ,  Q L P A F . s  p r o v i d e s  t h e  u s e r  w i t h  t h e  
c a p a b i l i t y  o f  i n d i v i d u a l l y  m o d i f y i n g  e a c h  o f  t h e  
c l a s s  p a i r  l o g i c s ,  T h e  p o s s i b l e  c h a n g e s  t h a t  c a n  
b e  m a d e  t o  e a c h  l o g i c  " b o x "  a r e  t o  m o d i f y  t h e  
F i s h e r  l o g i c *  o r  t o  r e p l a c e  t h e  e x i s t i n g  l o g i c .  



A l l o w a b l e  m o d i f i c a t i o n s  0 1  t h e  F i s h e r  l o g i c  
i n c l u d e  c h a n g i n g  t h e  n u m b e r  o *  t h r e s h o l d s  ( c h a n g e  
t h r e s h o l d  o p t i o n ) *  m o v i n g  t h e  t h r e s h o l d ( s ) ,  
e l i m i n a t i n g  f e a t u r e s  f r o m  t n e  c a l c u l a t i o n  o f  a  
s p e c i f i e d  d i s c r i m i n a n t ,  o r  i n s e r t i n g  a  u s e r  
d e f i n e d  b o u n d a r y  i n  t h e  F i s h e r  d i s c r i m i n a n t  p l a n e .  
T h e  e x i s t i n g  l o g i c  o f  e a c h  b o x  c a n  b e  r e p l a c e d  b y  

%  a n  a r b i t r a r y  o n e - s p a c e  d i s c r i m i n a t o r ,  b y  d r a w i n g  a  
" b o u n d a r y  i n  a n  a r b i t r a r y  t w o - s p a c e  d i s c r i m i n a n t  

p l a n e ,  o r  b y  m e a n s  o f  a  B o o l e a n  ( l i n g u i s t i c )  
p a r t i t i o n ,  

A n  o o v i o u s  d r a w b a c k  t o  c o m p u t i n g  a l l  K ( K - l ) / 2  
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p a i r w i s e  d i s c r i m i n a n t s  i s  t h e  p o t e n t i a l l y  l a r g e  
n u m b e r  o f  c o m b i n a t i o n s .  I n  m o s t  p r o b l e m s  o f  
i n t e r e s t  s o m e  o f  t h e  c l a s s e s  a r e  s t a t i s t i c a l l y  
d i s j o i n t  a n d  q u i t e  e a s i l y  s e p a r a t e d  f r o m  o n e  
a n o t h e r ,  I f  t h e s e  d i s j o i n t  c l a s s  g r o u p s  c a n  b e  
i d e n t i f i e d  a n d  l o g i c  d e s i g n e d  t o  d i s c r i m i n a t e  t h e  
g r o u p s ,  t h e n  t h e  p a i r w i s e  d i s c r i m i n a t i o n  n e e d  o n l y  
b e  c o m p u t e d  f o r  t h e  s t a t i s t i c a l l y  o v e r l a p p e d  
c l a s s e s  w i t h i n  t h e  g r o u p ,  s i n c e  t h e  O L P A R S  u s e r  
w i l l  n o t  g e n e r a l l y  k n o w  " a  p r i o r i "  h o w  t h e  c l a s s e s  
a r e  d i s t r i b u t e e  i n  f e a t u r e  s p a c e ,  a n  o p t i o n  i s  
p r o v i d e d  ( b e t w e e n  g r o u p  l o g i c  d e s i g n )  t o  a l l o w  t h e  
u s e r  t o  d e t e c t  n o n o v e r l a p p i n g  g r o u p s  o f  c l a s s e s *  
a n d  d r a w  a  s e p a r a t i n g  p i e c e w i s e  l i n e a r  b o u n d a r y  o n  
t h e  d i s p l a y  t o  p a r t i t i o n  t h e  f e a t u r e  s p a c e .  

U n d e r  b e t w e e n  g r o u p  l o g i c  d e s i g n ,  t h e  a n a l y s t  
a c t u a l l y  p a r t i c i p a t e s  i n  t h e  l o g i c  d e s i g n  p r o c e s s .  
H e  h a s  t h e  c a p a b i l i t y  t o  i n t e r a c t i v e l y  c o n s t r u c t  
h i s  o w n  c l a s s i f i c a t i o n  I o d i c  t r e e .  H e  i s  n o t  
c o n s t r a i n e d  t o  c h o o s e  a  p r e p r o g r a m m e d  
c l a s s i f i c a t i o n  p r o c e d u r e ,  o r  t o  f o l l o w  a n y  
p r e d e t e r m i n e d  l o g i c  s t r u c t u r e ,  A t  a n y  g i v e n  n o d e  
i n  t h e  l o g i c  t r e e ,  t h e  u s e r  c a n  p a r t i t i o n  t h e  d a t a  
p r e s e n t  a t  t h a t  n o d e  b y  d e f i n i n g  h i s  o w n  
b o u n d a r i e s  i n  a n  a r b i t r a r y  o n e  o r  t w o  s p a c e  
p r o j e c t i o n ,  o r  b y ' m e a n s ' o f  a  B o o l e a n  d e f i n e d  
p a r t i t i o n .  H o w e v e r ,  a t  a n y  s u b n o d e  o f  t h e  l o g i c  
t r e e ,  t n e  u s e r  m a y  a l s o  c a l l  u p o n  t h e  n e a r e s t  m e a n  
v e c t o r  o r  F i s h e r  p a i r w i s e  l o g i c ,  w h i c h  w e r e  
p r e v i o u s l y  d i s c u s s e d ,  t o  p e r f o r m  a  c o m p l e t e  w i t h i n  
g r o u p  c l a s s i f i c a t i o n  f o r  t h a t  s u p n o d e ,  

A l l  o f  t h e  o n e  a n d  t w o  s p a c e  p r o j e c t i o n  o p t i o n s  
a v a i l a b l e  f o r  s t r u c t u r e  a n a l y s i s  a r e  a l s o  
a v a i l a b l e  t o  t h e  u s e r  f o r  g r o u p  l o g i c  d e s i g n .  
H e n c e ,  t n e  u s e r  c a n  D r o J e c t  c l a s s  d a t a  o n t o  t h e  
F i s h e r  d i s c r i m i n a n t  p i a n e ( s ) ,  e i g e n v e c t o r  
p l a n e ( s ) ,  c o o r d i n a t e  p l a n e c s ) ,  a n d  a r b i t r a r y  
p l a n e ( s ) .  F o r  o n e  s p a c e  l o g i c ,  t h e  v e c t o r  t o  p e  
c l a s s i f i e d  i s  p r o j e c t e d  o n t o  a  u s e r  s p e c i f i e d  
v e c t o r  d i r e c t i o n ,  a n d  t h e  v a l u e  o f  t h i s  s c a l a r  
( d o t  p r o d u c t )  i s  c o m p a r e d  t o  t h e  v a l u e  o f  t h e  u s e r  
d e f i n e d  t h r e s h o l d  ( b o u n d a r y ) .  F o r  t w o  s p a c e  
l o g i c ,  t h e  u s e r  h a s  t h e  c a p a b i l i t y  o f  d e f i n i n g  t h e  
t w o  s p a c e  o n t o  w h i c h  t h e  d a t a  i s  t o  b e  p r o j e c t e d ,  
a n d  t h e n  d r a w i n g  u p  t o  t w o  p i e c e w i s e  l i n e a r  c o n v e x  
b o u n d a r i e s  h a v i n g  u p  t o  f i v e  l i n e a r  s e g m e n t s  e a c h  
a s  a  m e a n s  o f  d e f i n i n g  t n e  d e c i s i o n  b o u n d a r y .  I n  
a d d i t i o n ,  Q L P A R S  p r o v i d e s  f o r  t h e  i m p l e m e n t a t i o n  
o f  a  u s e r  d e f i n e d  l i n g u i s t i c  l o g i c  p a r t i t i o n .  I n  
M U L T I C S / O L P A R S ,  t h e  u s e r  c a n  w r i t e  a n y  B o o l e a n  
s t a t e m e n t  ( o n e  t h a t  c a n  b e  e v a l u a t e d  a s  t r u e  o r  
f a l s e )  p r o v i d e d  i t  i s  a  l e g a l  P L / 1  s t a t e m e n t ,  a n d  
t h e n  u s e  t h i s  s t a t e m e n t  t o  d e f i n e  a  p a r t i t i o n ,  



U n d e r  t h e  c l a s s i f i c a t i o n  l o g i c  d e s i g n  a n d  
e v a l u a t i o n  f a c i l i t i e s #  t e m p o r a r y  l o g i c  e v a l u a t i o n  
r e s u l t s  a r e  d i s p l a y e d  f o l l o w i n g  a n y  l o g i c  
i m p l e m e n t a t i o n .  U p o n  c o m p l e t i n g  t h e  l o g i c  d e s i g n #  
t h e  u s e r  c a n  n e x t "  e v a l u a t e  t h e  d e s i g n  a g a i n s t  a n y  
d a t e  s e t  ( t e s t  s e t )  a n d  r e v i e w  t h e  r e s u l t s  o f  t h a t  
e v a l u a t i o n  b y  i r e a n s  o f  a  c o n f u s i o n  m a t r i x  f o r m a t .  
A d e q u a t e  l o g i c  m a y  b e  o u t p u t  t o  t h e  s y s t e m  p r i n t e r  
o r  s t o r e d  w i t h i n  Q L P A H S ,  L o g i c  w h i c h  d o e s  n o t  
p r o v i d e  a d e q u a t e  d i s c r i m i n a t i o n  m a y  b e  
s u p p l e m e n t e d ,  m o d i f i e d  o r  d e l e t e d .  T h i s  c o m p l e t e s  
t h e  f u n c t i o n a l  o v e r v i e w  o f  O L P A H S ,  
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C o m p a r i s o n  o f  t w o  i m p l e m e n t a t i o n s  

W e  w i l l  n o w  b r i e f l y  c o n t r a s t  t h e  t w o  
i m p l e m e n t a t i o n s  o f  u L P A R S  w h i c h  e x i s t  a t  R A D C .  
T h e  V e r s i o n  o n  t h e  P D P - l i / 4 5  c o m p u t e r  i s  a  
s u b s y s t e m  u n d e r  W P S .  I t  i s  a  s i n g l e  u s e r  
( d e d i c a t e d )  s y s t e m  e m p l o y i n g  h i g h  p e r f o r m a n c e  C R T  
i n t e r a c t i v e  g r a p h i c s  ( v e c t o r  G e n e r a l  g r a p h i c s  
t e r m i n a l  w i t h  t h r e e  d i m e n s i o n a l  r o t a t i o n ,  
t r a n s l a t i o n  a n d  s c a l i n g  o f  t h e  d i s p l a y  i m a g e ,  
l i g h t  p e n ,  d a t a  t a b l e t ,  a l p h a n u m e r i c  K e y b o a r d ,  
f u n c t i o n  K e y s  a n d  i n t e n s i t y  m o d u l a t i o n ) .  A s  a  
m o d u l e  u n d e r  w F S ,  P D P - i l / 4 5  Q L P A R S  p r o v i d e s  f o r  
e a s e  o f  i n t e r a c t i o n  b e t w e e n  t h e  f e a t u r e  e x t r a c t i o n  
m o d e  c o n d u c t e d  u n d e r  W P S ,  a n d  r a p i d  t e s t i n g  o f  
t h e s e  h y p o t h e s e s  u n d e r  C L P A R S ,  H o w e v e r ,  s i n c e  
t h i s  s y s t e m  i s  b u i l t  o n  a  m i n i - c o m p u t e r ,  t h e r e  a r e  
c o r e  l i m i t a t i o n s  i n  t e r m s  o f  t h e  s i z e  o f  t h e  d a t a  
b a s e  w h i c h  c a n  b e  p r o c e s s e d .  I t  i s  w r i t t e n  i n  
a s s e m b l y  l a n g u a g e ,  T h e  o p t i o n s  a v a i l a b l e  t o  t h e  
Q L P A R S  u s e r  a r e  s e t  u p  i n  a  h i e r a r c h i c a l  t r e e  
c o n t r o l  s t r u c t u r e  ( s e e  F i g u r e  4 ) ,  A t  a n y  p o i n t  i n  
t h e  s y s t e m  o p e r a t i o n ,  t h e  c u r r e n t  o p t i o n s  
a v a i l a b l e  t o  a  u s e r  a r e  r e p r e s e n t e d  b y  a  m e n u  
w h i c h  i s  d i s p l a y e d  o n  t h e  l e f t h a n d  s i d e  o f  t h e  C R T  
d i s p l a y ,  T h e  u s e r  c a n  s e l e c t  a n  o p t i o n  b y  
d e p r e s s i n g  t h e  c o r r e s p o n d i n g  f u n c t i o n  K e y  o n  t h e  
f u n c t i o n  K e y b o a r d ,  T h e  s y s t e m  t h e n  p e r f o r m s  t h e  
r e q u i r e d  a c t i o n  a n d  m a K e s  a v a i l a b l e  a l l  t h e  
o p t i o n s  w n i c h  a r e  l i s t e d  a t  t h e  n e x t  l e v e l  u n d e r  
t h e  n o d e  s e l e c t e d ,  T h e  u s e r  i s  a l s o  g i v e n  t h e  
o p t i o n  o f  r e t u r n i n g  t o  a n y  l e g a l  h i g h e r  n o d e .  

S i n c e  t h e  P D P - 1 1 / 4 5  QLPARS i s  a  m o d u l e  u n d e r  W P S ,  
d a t a  s t o r a g e  i s  p r o v i d e d  b y  t h e  W P S  f i l i n g  s y s t e m ,  
T h e  w P S  f i l i n g  s y s t e m  h a s  f a c i l i t i e s  f o r  h a n d l i n g  
b o t h  w a v e f o r m  a n d  v e c t o r  d a t a  f i l e s ,  Q L P A R S  c a n  
s t o r e  a n d  r e t r i e v e  d a t a  f r o m  t h e  v e c t o r  d a t a  f i l e s  
o n l y ,  v e c t o r  d a t a  f o r  Q L P A R S  p r o c e s s i n g  c a n  b e  
i n p u t  i n t o  t h e  f i l i n g  s y s t e m  f r o m  m a g n e t i c  t a p e »  
o r  c r e a t e d  b y  f e a t u r e  e x t r a c t i o n  a l g o r i t h m s  i n  
W P S ,  i n  t h e  l a t t e r  c a s e ,  w a v e f o r m  t o  v e c t o r  d a t a  
t r a n s f o r m a t i o n s  i n  w P S  c r e a t e  a  v e c t o r  d a t a  f i l e  
i n  t h e  W P S  f i l i n g  s y s t e m ,  t h u s  p r o v i d i n g  a  d i r e c t  
c o m m u n i c a t i o n  l i n k  b e t w e e n  t h e  t w o  s y s t e m s .  D a t a  
a n d  p r o g r a m s  a r e  o v e r l a i d  a n d  s t o r e d  o n  a  t e n  
m i l l i o n  w o r d  d i s c ,  D a t a  s w a p p i n g  i s  h a n d l e d  i n  
s o f t w a r e  a s  o p p o s e d  t o  h a r d w a r e  a s  i s  t h e  c a s e  i n  
M U L T I C S / O L P A R S ,  T h e r e  i s  n o  l i m i t  t o  t h e  n u m b e r  
o f  t r e e s  w h i c h  c a n  b e  s t o r e d ,  o t h e r  t h a n  t h e  
p h y s i c a l  l i m i t a t i o n  o f  t h e  s i z e  o f  t h e  d i s c .  

T h e  w p $  s y s t e m  s o f t w a r e  p r o v i d e s  a  
b a c k g r o u n d / f o r e g r o u n d  p r o c e s s i n g  c a p a b i l i t y .  
H e n c e ,  a  P D P - 1 1 / 4 5  Q L P A R S  u s e r  c a n  e x e c u t e  a  t i m e  
c o n s u m i n g  n o n - i n t e r a c t i v e  j o b  i n  b a c k g r o u n d  a n d  



c o n t i n u e  t o  i n t e r a c t i v e l y  w o r <  i n  t h e  f o r e g r o u n d  
m o d e .  D a t a  a n d  l o g i c  t r e e s  c a n  b e  o u t p u t  o n  
m a g n e t i c  t a p e ,  N e w  o p t i o n s  c a n  p e  r e a d i l y  a d d e d  
t , o  t h e  s y s t e m ?  h o w e v e r ,  t n e y  m u s t  b e  w r i t t e n  i n  
a s s e m b l y  l a n g u a g e #  a n d  a  p r o g r a m  o v e r l a y  b u i l t  a n d  
a d d e d  t o  t h e  s y s t e m e y  o n e  K n o w l e d g e a b l e  o f  t r i e  
W P S  s y s t e m  s o f t w a r e ,  

MUL'i I C S / Q L P A R S  h a s  a  d i s t i n c t  a d v a n t a g e  o v e r  t h e  
P D P - 1 1 / 4 5  Q L P A F S  i n  t e r m s  o f  s t o r a g e  c a p a c i t y  
( v i r t u a l  m e m o r y ) #  e a s e  o f  d a t a  a c c e s s #  m u l t i - u s e r  
e n v i r o n m e n t ,  a n d  d a t a  b a s e  s h a r i n g  a m o n g  u s e r s .  
B e s i d e s  p r o v i d i n g  m o r e  a d v a n c e d  p a t t e r n  c l a s s i f i e r  
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l o g i c  d e s i g n  c a p a b i l i t y ?  t h e  s y s t e m  w i l l  b e  
a v a i l a b l e  t o  o t h e r  g o v e r n m e n t  a g e n c i e s  a n d  t h e i r  
d e f e n s e  i n d u s t r y  c o n t r a c t o r s  b y  r e m o t e  a c c e s s  
t h r o u g h  t h e  A R P A  c o m p u t e r  n e t w o r k .  I t  i s  w r i t t e n  
i n  P L / 1 ,  I n t e r a c t i v e  g r a p h i c s  i s  p r o v i d e d  b y  
m e a n s  o f  a  s t o r a g e  t u b e  ( T e k t r o n i x  4 0 0 2 A  w i t h  
a l p h a n u m e r i c  k e y b o a r d ,  J o y s t i c k  a n d  h a r d c o p y  
u n i t ) ,  T h e r e  i s  n o  c o n t r o l  t r e e  s t r u c t u r e  t o r  
u s e r  o p t i o n s .  T h e  M U L T 1 C S / O L P A R S  u s e r  i s  f r e e  t o  
s e l e c t  a n y  o p t i o n  a t  a n y  t i m e  b y  t y p i n g  a  4  t o  8  
c h a r a c t e r  o p t i o n  l a b e l .  T h r o u g h  M U L T l C s  t h e  u s e r  
c a n  m a k e  u s e  o f  a n  a b s e n t e e  ( b a t c h )  j o b  
c a p a b i l i t y .  T h u s ?  A  s e q u e n c e  o f  Q L P A H S  o p t i o n s  
w h i c h  a r e  l e n g t h y  c o m p u t a t i o n a l l y  a n d  r e q u i r e  n o  
i n t e r a c t  i o n  c a n  b e  s u b m i t t e d  f o r  e x e c u t i o n  a t  a  
l a t e r  t i m e .  

F o r  d a t a  s t o r a g e  M U L T I C S / O L P A R S  m a k e s  u s e  o f  t h e  
ex i s t i n g  f i l e  f a c i l i t i e s  con t a ined  i n  M U L T I C S ,  
E a c h  u s e r  i s  p r o v i d e d  w i t h  a  t e m p o r a r y  d a t a  
s t o r a g e  a r e a  a s  w e l l  a s  a  s e t  o f  m o r e  p e r m a n e n t  
d a t a  f i l e s .  T h e  t e m p o r a r y  a r e a  c o n t a i n s  h i s  
c u r r e n t  s y s t e m  d e s c r i p t i o n  a n d  h i s  c u r r e n t  d a t a  
t r e e ,  H i s  p e r m a n e n t l y  a s s i g n e d  a r e a  p r o v i d e s  f i l e  
e n t r i e s  f o r  d a t a  w h i c h  m a y  b e  u t i l i z e d  o n  a  
d a y - t o - d a y  b a s i s  a s  w e l l  a s  a  h a r d c o p y  d u m p  a r e a  
f o r  d e l a y e d  p r i n t o u t ,  i n  a d d i t i o n  t o  t h e  
p e r m a n e n t  u s e r  a r e a ?  t h e  c e n t r a l  s y s t e m  c o n t a i n s  
t h e  o b j e c t  p r o g r a m s  a v a i l a b l e  u n d e r  M U L T I C S / O L P A R S  
a n d  a  d a t a  s t o r a g e  a r e a  f r o m  w h i c h  d a t a  m a y  b e  
t r a n s f e r r e d  i n t o  a n y  u s e r ' s  t e m p o r a r y  d a t a  a r e a .  
U n d e r  t h e  M U L T I C S ' s t r u c t u r e ,  e a c h  u s e r  h a s  a c c e s s  
t o  t h e  p r o g r a m s  i n  t h e  c e n t r a l  s y s t e m  d i r e c t o r y  
f o r  o p e r a t i o n s  u p o n  d a t a  i n  h i s  o w n  t e m p o r a r y  
s t o r a g e  a r e a .  S o u r c e "  p r o g r a m s  f o r  M U L U C S / Q L P A B S  
a r e  a l s o  s t o r e d  i n  t h e  c e n t r a l  s y s t e m  d i r e c t o r y .  
S y s t e m  p r o g r a m m e r s  m a y  a d d  t o  a n d / o r  m o d i f y  
p r o g r a m s  i n  M U L T  1 C S / Q L P A R S  i n  P L / 1  b y  m e a n s  o f  
M U L T I C S  s y s t e m  f u n c t i o n s  t o  p r o d u c e  n e w  o r  r e v i s e d  
o b j e c t  v e r s i o n s  w i t h i n  t h a t  d i r e c t o r y ,  

D a t a  m a y  b e  b r o u g n t  i n t o  c u r r e n t  s t o r a g e  a n d  
f o r m a t t e d  f o r  M U L T I C S / Q L P A R S  u s a g e  i n  a  v a r i e t y  o f  
w a y s .  C u r r e n t l y ?  p r o c e d u r e s  h a v e  b e e n  i m p l e m e n t e d  
w h i c h  w i l l  a c c e p t  d a t a  f r o m  c a r d s ?  m a g n e t i c  t a p e s  
a n d  o t h e r  M U L T I C S  f i l e s ,  P e r m a n e n t  s t o r a g e  t i l e s  
m a y  b e  m a i n t a i n e d  e i t h e r  f o r  t h e  e x c l u s i v e  a c c e s s  
o f  a  p a r t i c u l a r  u s e r  o r  f o r  c o m m o n  a c c e s s  b y  a  
n u m b e r  o f  a n a l y s t s ,  D a t a  t r e e s  m a y  b e  o u t p u t t e d  
t o  e i t h e r  t y p e  o f  s t o r a g e  a r e a ,  r e t r i e v e d  a n d  
d e l e t e d .  I n  a d d i t i o n ,  c l a s s i f i c a t i o n  l o g i c  a n d  
p r o j e c t i o n  v e c t o r s  m a y  b e  s t o r e d ,  r e t r i e v e d  a n d  
d e l e t e d  f r o m  e x c l u s i v e  u s e r  s t o r a g e .  C u r r e n t  d a t a  
s t o r a g e  f a c i l i t i e s  p r o v i d e  f o r  I m m e d i a t e  a c c e s s  t o  
a n y  o f  u p  t o  2 0  d a t a  t r e e s .  O n c e  i n  c u r r e n t  
s t o r a g e ,  a  d a t a  t r e e  c a n  b e  m o d i f i e d  b y  a n y  o f  t h e  



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

> 

T h e  m a j o r  d i f f e r e n c e s  o e t w e e n  t h e  t w o  s y s t e m s  w i t h  
r e s p e c t  t o  a l g o r i t h m s  f o r  s t r u c t u r e  a n a l y s i s  a n d  
p a t t e r n  c l a s s i f i c a t i o n  h a v e  r e s u l t e d  D e c a u s e  o f  
s t o r a g e  l i m i t a t i o n s  o n  t h e  P D P - H / 4 5  s y s t e m  a n d  
t h e  p o w e r  o f  t h e  M U L T I C S  o p e r a t i n g  s y s t e m ,  
O p t i o n s  o n l y  a v a i l a b l e  o n  M U L T I C S / O L P A R S  i n c l u d e  
t h e  n o n l i n e a r  m a p p i n g  a l g o r i t h m  f o r  s t r u c t u r e  
a n a l y s i s #  t h e  u s e  o f  B o o l e a n  ( l i n g u i s t i c )  l o g i c  
s t a t e m e n t s  f o r  p a r t i t i o n i n g  d a t a  t r e e s  i n  
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s t r u c t u r e  a n a l y s i s  a n a  a s  a  f e a t u r e  c o m p i l e r  f o r  
d a t a  t r a n s f o r m a t i o n s ,  a n d  t h e  a b i l i t y  t o  e l i m i n a t e  
m e a s u r e m e n t s  f o r  s e l e c t e d  F i s h e r  p a i r w i s e  l o g i c  
" b o x e s , "  I n  a d d i t i o n ,  M U L T I C S / Q L P A R S  a l l o w s  t h e  
c r e a t i o n  o f  i n d e p e n d e n t  r e j e c t  s t r a t e g i e s .  A n y  
f i n a l  c l a s s i f i c a t i o n  n o d e  o f  t h e  l o g i c  t r e e  m a y  o e  
a p p e n d e d  w i t h  a  B o o l e a n  r e j e c t  s t r a t e g y ,  A  v e c t o r  
c l a s s i f i e d  a t  a  n o d e  a n d  e v a l u a t e d  a s  f a l s e  b y  t h e  
s t r a t e g y  w i l l  b e  r e j e c t e d .  

5 ,  T h e  O t h e r  E l e m e n t s  o f  t h e  L a b o r a t o r y  

T h e  m a j o r  e l e m e n t s  o f  t h e  R A D C  I n t e r a c t i v e  
L a b o r a t o r y  f o r  t h e  D e s i g n  o f  P a t t e r n  R e c o g n i t i o n  
S y s t e m s  a r e  H P S  a r i d  Q L P A R S  w h i c h  w e r e  p r e v i o u s l y  
d e s c r i b e d ,  i n  a d d i t i o n ,  i t  c o n t a i n s  a n  a n a l o g  
d a t a  p r o c e s s i n g  c a p a b i l i t y ,  a  f e a t u r e  e x t r a c t i o n  
s o f t w a r e  s y s t e m ,  a n d  a  l o n g  w a v e f o r m  a n a l y s i s  
s y s t e m ,  E a c h  o f  t h e s e  r e m a i n i n g  e l e m e n t s  w i l l  b e  
b r i e f l y  d e s c r i b e d  i n  t h i s  s e c t i o n .  

T h e  L a b o r a t o r y  h a s  a n  A n a l o g  D a t a  P r o c e s s i n g  
c o n f i g u r a t i o n  t o  c o m p l e m e n t  i t s  d i g i t a l  p r o c e s s i n g  
c a p a b i l i t y  r e s i d e n t  i n  t h e  P D P - 1 1 / 4 5  c o m p u t e r  
s y s t e m ,  T h e  n u c l e u s  o f  t h e  a n a l o g  c o n f i g u r a t i o n  
i s  a n  A p p l i e d  D y n a m i c s  A / D - 5  a n a l o g  c o m p u t e r .  
T h i s  u n i t  p r o v i d e s  a  1 0 0  a m p l i f i e r  s y s t e m ,  
t o g e t h e r  w i t h  f u n c t i o n  g e n e r a t o r s ,  l o g i c ,  a n a l o g  
t o  d i g i t a l  c o n v e r t e r s ,  d i g i t a l  t o  a n a l o g  
c o n v e r t e r s  a n d  n u m e r o u s  o t h e r  o p t i o n s  a l l  u n d e r  
d i g i t a l  c o n t r o l ,  T n e  A / D - 5  h a s  b e e n  i n t e r f a c e d  t o  
t h e  P D P - 1 1 / 4 5  d i g i t a l  c o m p u t e r  t o  p r o v i d e  a  h y b r i d  
p r o c e s s i n g  c a p a b i l i t y ,  T o  f u r t h e r  e n h a n c e  t n e  
s y s t e m ,  a n a l o g  t a p e  u n i t s ,  a  s p e c t r u m  a n a l y z e r ,  
c o r r e l a t i o n  a n d  p r o b a b i l i t y  a n a l y z e r ,  s w l t c h a b i e  
f i l t e r s  a n d  v a r i o u s  o t h e r  a n a l o g  i n s t r u m e n t a t i o n  
u n i t s  h a v e  b e e n  i n t e g r a t e d  t o  m a k e  t h i s  a  
c o m p l e t e ,  c o h e s i v e  a n d  e x t r e m e l y  p o w e r f u l ,  y e t  
v e r s a t i l e  s y s t e m ,  T h e  c o m b i n e d  A / D - 5  -  P D P - 1 1 / 4 5  
s y s t e m  p r o v i d e s  t h e  c a p a b i l i t y  t o  b e g i n  w i t h  r a w  
a n a l o g  d a t a ,  p a r t i c u l a r l y  f o r  p a t t e r n  r e c o g n i t i o n  
p r o b l e m s ,  p r e - p r o c e s s  i t  i n  a n a l o g  f o r m ,  c o n v e r t  
I t  t o  d i g i t a l  d a t a ,  p r o c e s s  i t  d i g i t a l l y  a n d  
p r e s e n t  i t  t o  t h e  u s e r  v i a  a  n i g h  p e r f o r m a n c e  
i n t e r a c t i v e  g r a p h i c s  s y s t e m ,  

T h e  H y b r i d  F e a t u r e  E x t r a c t i o n  S o f t w a r e  S y s t e m  
( F E S S )  i s  i m p l e m e n t e d  o n  a  h y e r i d  s y s t e m  
c o n s i s t i n g  o f  t h e  P D P - i i / 4 5  c e n t r a l  p r o c e s s o r ,  t h e  
A / D - 5  a n a l o g  c o m p u t e r ,  t h e  T e k t r o n i x  4 0 0 2 A  d i s p l a y  
a n d  o t h e r  p e r i p h e r a l s ,  T h e  m a i n  p u r p o s e  o f  F E S S  
i s  t o  g e n e r a t e  a  l a r g e  d a t a  b a s e  o f  f e a t u r e s  f r o m  
a n a l o g  d a t a  a f t e r  t h e  f e a t u r e s  h a v e  b e e n  d e f i n e d  



o n  f t  P S ,  T h i s  l a r g e  d a t a  b a s e  c a n  t h e n  b e  u s  e a  i n  
d e s i g n i n g  t h e  c l a s s i f i e r  o n  G L P A P S ,  P a r t  o f  t h i s  
d a t a  i s  u s e d  a s  a n  i n d e p e n d e n t  t e s t  s e t  f o r  
t e s t i n g  t h e  d e s i g n e e  c l a s s i f i e r .  

F i f t e e n  f e a t u r e  e x t r a c t i o n  a l g o r i t h m s  a r e  
c u r r e n t l y  i n c l u d e d  i n  t h e  s y s t e m ,  T h e  u s e  o f  
t h e s e  a l g o r i t h m s  i s  i n t e r a c t i v e  i n  t h e  s e n s e  t h a t  
parameters  mus t  be  spec i f ied  oy  typ ing  them in  at 
t h e  T e k t r o n i x  k e y b o a r d  a t  t h e  r e q u e s t  o f  t h e  
s y s t e m ,  T h e  p a r a m e t e r s  a r e  k n o w n  b y  t h e  u s e r  a s  a  
r e s u l t  o f  t h e  f e a t u r e  d e f i n i t i o n s  a s  d e f i n e d  b y  
u s e  o f  w P S ,  T h e  a c t u a l  e x t r a c t i o n  o f  t h e  f e a t u r e s  
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b y  F E S S  i s  a c c o m p l i s h e d  b y  a n a l o g  p r o c e s s i n g .  T h e  
m e n u  o f  f e a t u r e s  i s  a t  p r e s e n t  l i m i t e d  t o  t h o s e  
w h i c h  h a v e  b e e n  c h o s e n  b y  e x p e r i e n c e  o n  p r e v i o u s  
p r o b l e m s .  S o m e  e x a m p l e s  o f  t h e s e  o p e r a t i o n s  
i n c l u d e :  s p e c t r u m  a n a l y s i s #  f i l t e r i n g #  L a g u e r r e  
a n d  L e g e n d r e  e x p a n s i o n s #  p e a k  l o c a t i o n s  a n d  z e r o  
c r o s s i n g s #  a u t o  a n d  c r o s s  c o r r e l a t i o n s #  a n d  
n o n l i n e a r  f u n c t i o n s  a p p r o x i m a t e d  o u t  o f  p i e c e w i s e  
l i n e a r  f u n c t i o n s  o f  t h e  w a v e f o r m  w h i c h  c a n  b e  
c o n s t r u c t e d  b y  a  d i o d e  a r r a y .  

T h e  L o n g  w a v e f o r m  A n a l y s i s  s y s t e m  i s  a n  
i n t e r a c t i v e  s o f t w a r e  s y s t e m  d e s i g n e d  t o  d i g i t i z e  
a n d  d i s p l a y  a n a l o g  d a t a .  I t  i s  i m p l e m e n t e d  o n  a  
P D P - 1 1 / 4 5  c o m p u t e r  w i t h  a n  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 a p e  u n i t s #  a  t i m e  c o d e  r e a d e r #  a  d i s k  
a n d  a  T e k t r o n i x  4 0 0 2 A  d i s p l a y  w i t h  h a r d  c o p y .  

T h e  m a i n  p u r p o s e  o f  t h e  L o n g  w a v e f o r m  A n a l y s i s  
s y s t e m  i s  t o  b e  a b l e  t o  o b s e r v e  v e r y  l o n g  
w a v e f o r m s ,  a n d  p e r f o r m  s p e c t r a l  a n a l y s i s  u p o n  
t h e m ,  D a t a  f r o m  u p  t o  9 9  l i n e s  o f  a  t i m e  d o m a i n  
w a v e f o r m  w i t h  u p  t o  a  2 0 4 8  d a t a  p o i n t  w i n d o w  p e r  
l i n e  c a n  b e  d i s p l a y e d  o n  t h e  s t o r a g e  t u b e  w i t h o u t  
t h e  o b j e c t i o n a b l e  f l i c k e r  r a t e s  o f  t h e  v e c t o r  
G e n e r a l  d i s p l a y ,  T y p i c a l l y  o n l y  U P  t o  2 0  l i n e s  o f  
d a t a  a r e  u s e d ,  i n  s p e c t r a l  a n a l y s i s ,  t h e  p r o p e r  
N y q u l s t  s a m p l i n g  r a t e  c a n ' b e  i n t e r a c t i v e l y  
d e t e r m i n e d  *  

T h i s  e x p a n d a b l e  s y s t e m  c u r r e n t l y  c o n s i s t s  o f  t w o  
i n t e r a c t i v e  p r o g r a m s ,  T h e  f i r s t  p r o g r a m  r e q u e s t s  
t h e  u s e r  t o  t y p e  i n  a  n u m b e r  o f  p a r a m e t e r s  w h i c h  
a r e  u s e d  t o  s e a r c h  o n e  o f  t h e  a n a l o g  t a p e  u n i t s  
f o r  a  d e s i g n a t e d  s t a r t i n g  t i m e  c o d e ,  A f t e r  
f i n d i n g  t h e  d a t a  w i t h  d e s i g n a t e d  s t a r t i n g  t i m e ,  
t h e  s y s t e m  d i g i t i z e s  t h e  d a t a  a t  a  r a t e  d e t e r m i n e d  
b y  t h e  u s e r  a n d  s t o r e s  t h i s  d a t a  o n  a  d i s k ,  I ' h e  
d a t a  c a n  b e  a n a l o g  f i l t e r e d  p r i o r  t o  d i g i t i z a t i o n  
b y  o n e  o f  s e v e r a l  f i l t e r  t r a n s f e r  f u n c t i o n s .  T h e  
s e c o n d  p r o g r a m  c o n t a i n s  d i s p l a y  o p t i o n s  a n d  h a s  
a c c e s s  t o  t h e  d a t a  w h i c h  h a s  b e e n  s t o r e d  o n  t h e  
d i s k ,  T h e  d a t a  c a n  b e  d i s p l a y e d  e i t h e r  a s  a  t i m e  
w a v e f o r m  o r  a s  a  p o w e r  s p e c t r u m  o n  t n e  T e k t r o n i x  
4 0 0 2 A .  v a r i o u s  s c a l i n g  a n d  b l a n k i n g  o p t i o n s  
e n a b l e  t h e  u s e r  t o  e x a m i n e  d e t a i l s  o f  p o w e r  
s p e c t r u m  a n d  t i m e  d o m a i n  w a v e f o r m s ,  

f e ,  A p p l i c a t i o n s  

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



d e s c r i b e d  b e l o w , t h e  w a v e f o r m  P r o c e s s i n g  S y s t e m  
w a s  n o t  a v a i l a b l e  s o  t h a t  f e a t u r e s  w e r e  d e t e r m i n e d  
a n d  d e f i n e d  b y  o b s e r v i n g  a  h a r d  c o p y  l i b r a r y  o f  
w a v e f o r m s  a n d  t h e i r  F o u r i e r  t r a n s f o r m s  o b t a i n e d  
f r o m  a  s t o r a g e  t u b e ,  T h e  c l a s s i f i c a t i o n  b a s e d  
u p o n  t h e s e  f e a t u r e s  w a s  t n e n  I n t e r a c t i v e l y  

•
O D t a i n e d  u s i n g  C L P A K S ,  T a b l e  2  s h o w s  e m p i r i c a l  
r e s u l t s  o b t a i n e d  o n  a  n u m b e r  o f  s e l e c t e d  p r o b l e m s  
o f  t h i s  t y p e .  
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O R G  S E N S O R  O B J E C T S  C  F  S  P ( C )  
R E F  
R A D C  G e o p h o n e  V e h i c l e s  5  4 4  1 3 2 2  , 8 b  
1 4  
R A D C  G e o p h o n e  v e h i c l e s  5  3 3  1 3 2 2  . 8 5  
1 4  
R A D C  G e o p h o n e  v e h i c l e s  5  1 6  1 3 2 2  . 6 5  
1 4  
P A R *  M i c r o p h o n e  v e h i c l e s  4  3 6  1 3 2 8  1 , 0 0  
1 5  
P . A D C  p h o t o m e t e r  S p a c e  3  1 3  2 5 2  , 8 6  

O b j e c t s  
R A D C  E l e c t r o -  2  1 0  2 2 2 2  , 9 7  

c a r d i a c  p r o b e  
P A R *  I m a g e  H a n d  p r i n t  1 5  4 5  1 0 0 , 0 0 0  , 9 9  
1 6  

S c a n n e r  C h a r a c t e r s  
N A S A  M u l t i -  C r o p  T y p e s  7  1 2  8 4 7  , 9 7  
s p e c t r a l  s c a n n e r  
R P 1 * #  M e d i c a l  A n a l y s i s  A p p l i c a t i o n  

*  P a t t e r n  A n a l y s i s  a n d  R e c o g n i t i o n  C o r n , *  R o m e  
N Y  
* #  R e n s s e l a e r  P o l y t e c h n i c  I n s t i t u t e *  T r o y  N Y  

T a b l e  2  -  S e l e c t e d  A p p l i c a t i o n s  o f  t h e  
R A D C  L a b o r a t o r y  

A  l e g e n d  o f  t h e  a b b r e v i a t i o n s  u s e d  i n  T a b l e  2  
f o l l o w s :  O R G  i s  t n e  o r g a n i z a t i o n  w h o  o b t a i n e d  t h e  
r e s u l t s *  C  i s  t h e  n u m b e r  o f  c l a s s e s *  F  i s  t h e  
n u m b e r  o f  f e a t u r e s ,  S  i s  t h e  t o t a l  n u m b e r  o f  d a t a  
s a m p l e s ,  P C C )  i s  t n e  e s t i m a t e d  p r o b a b i l i t y  o f  
c o r r e c t  c l a s s i f i c a t i o n ,  a n d  R E F  i s  t h e  r e f e r e n c e  
p u b l i c a t i o n  t o r  t h e  g i v e n  r e s u l t s ,  

i n  a d d i t i o n  t o  d e s i g n i n g  c l a s s i f i e r s ,  QLP A R S  h a s  
b e e n  u s e d  t o  t e s t  t h e  u s e f u l n e s s  o f  a  p r o p o s e d  s e t  
o f  f e a t u r e s  g e n e r a t e d  e x t e r n a l  t o  t h e  l a b o r a t o r y ,  
T h i s  i s  d o n e  b y  d e s i g n i n g  i n  s o f t w a r e  a  c l a s s i f i e r  
o n  O L P A R S  u s i n g  t h e  p r o p o s e d  f e a t u r e s  a n d  
o b s e r v i n g  i t s  p e r f o r m a n c e ,  I f  t h e  p e r f o r m a n c e  i s  
l o w ,  i t  i s  a s s u m e d  t h a t  n e w  f e a t u r e s  a r e  n e e d e d ,  
I n  o t h e r  a p p l i c a t i o n s ,  e l e m e n t s  o f  t h e  l a b o r a t o r y  
h a v e  b e e n  u s e d  f o r  d a t a  a n a l y s i s  w h e r e  
c l a s s i f i c a t i o n  i s  n o t  t h e  f i n a l  o b j e c t i v e ,  
E x a m p l e s  o f  t h i s  t y p e  o f  a p p l i c a t i o n  i n c l u d e  
a n a l y s i s  o f  m e d i c a l  l a t a  d e a l i n g  w i t h  s h o e *  t r a u m a  
t o  c o n s t r u c t  p r o c e d u r e s ' f o r  s c r e e n i n g  p a t i e n t s  w h o  
w o u l d  m o s t  p r o f i t a b l y  b e n e f i t  f r o m  t r e a t m e n t  u n d e r  
c o n d i t i o n s  o f  l i m i t e d  m e d i c a l  p e r s o n n e l .  

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



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

A c o p y  o f  a n  e a r l i e r  C D C  1 6 0 4  v e r s i o n  o f  o L P A R S  
e x i s t s  i n  t h e  D e p a r t m e n t  o f  t h e  N a v y  a n d  h a s  b e e n  
u s e d  b y  t h e m  a n d  s o m e  o f  t h e i r  c o n t r a c t o r s ,  

7 ,  E d u c a t i o n a l  a n d  T r a i n i n g  A s p e c t s  

W i d e s p r e a d  
L a b o r a t o r y  

u s a g e  o f  t h e  R A D C  
f o r  t h e  d e s i g n  o f  

I n t e r a c t i v e  
P a t t e r n  R e c o g n i t i o n  
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l e e e  p a p e r  -  H ,  w e b b  &  J ,  F a u s t  

S y s t e m s  i s  a d v o c a t e d  a n d  e n c o u r a g e d .  T o  d a t e #  
n u m e r o u s  i n d i v i d u a l s  a n d  o r g a n i z a t i o n s  w h i c h  
i n c l u d e  u n i v e r s i t i e s ,  i n d u s t r i e s  a n d  G o v e r n m e n t  
l a b o r a t o r i e s  ( A i r  F o r c e ,  N A S A ,  A r m y ,  e t c . ) ,  h a v e  
s u c c e s s f u l l y  u s e a  t h e  s y s t e m  t o  a i d  i n  t h e  
s o l u t i o n  o f  t h e i r  d i v e r s i f i e d  p r o b l e m s  r a n g i n g  
f r o m  m e d i c a l  d i a g n o s i s  t o  c r o p  c l a s s i f i c a t i o n .  I n  
s u c h  c a s e s ,  t h e  i n d i v i d u a l s  u s u a l l y  o b t a i n  c o p i e s  
o f  t h e  r e l e v a n t  r e p o r t s  d e s c r i b i n g  t h e  s y s t e m  a n d  
i t s  s o f t w a r e  f i r s t .  T h e y  t n e n  a r r i v e  a t  t h e  
L a b o r a t o r y  a  d a y  e a r l i e r  t o  b e c o m e  a c q u a i n t e d  w i t h  
t h e  s y s t e m  p r i o r  t o  a c t u a l  o p e r a t i o n  o n  t h e i r  
p r o b l e m .  I n  m o s t  c a s e s ,  t h i s  h a s  w o r k e d ,  
s a t i s f a c t o r i l y  w i t h  t h e  t i m e  s p e n t  a v e r a g i n g  a b o u t  
t h r e e  d a y s ,  U s a g e  o f  t h e  e q u i p m e n t  b y  o t h e r  
D i v i s i o n s  w i t h i n  R A D C  c o n t i n u e s  o n  a  r e g u l a r  
b a s i s .  S u p p o r t  a r i d ' a s s i s t a n c e  i s  p r o v i d e d  b y  
p e r s o n n e l  o f  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  o f  
R A D C ,  

F o r  m o r e  g e n e r a l  e x p o s u r e  t o  t h e  f i e l d  o f  p a t t e r n  
R e c o g n i t i o n  a n d  t h e  r e l a t i o n s h i p  o f  t h e  L a b o r a t o r y  

I  t o  t h i s  f i e l d ,  s h o r t  1 / 2  d a y  s e m i n a r s  w e r e  o f f e r e d  
' i n  e a r l i e r  y e a r s ,  m o r e  r e c e n t l y ,  a  f o r m a l  

i n - n o u s e  c o u r s e  w a s  o f f e r e d  b y  o n e  o f  t h e  a u t h o r s  
( P r o f  G e r h a r d t )  d u r i n g  t h e  F a l l  o f  1 9 7 3 ,  T h e  
f i r s t  p o r t i o n  o f  t h e  c o u r s e ,  a t t e n d e d  b y  R A D C  
p e r s o n n e l ,  s t r e s s e d  t h e  d i f f e r e n t  a p p r o a c h e s  t o  
F e a t u r e  E x t r a c t i o n  a n a  P a t t e r n  c l a s s i f i c a t i o n ,  
T h e  t e x t ,  " i n t r o d u c t i o n  t o  s t a t i s t i c a l  P a t t e r n  
R e c o g n i t i o n " ,  b y  K ,  F u k a n a g a  w a s  u s e d ,  A s s i g n e d  
p r o b l e m s  a n d  i n d i v i d u a l  p r o j e c t s  p r i m a r i l y  
i n v o l v e d  t h e  u s e  o f  Q L P A R S ,  I n  t n l s  w a y ,  t h e  
p a r t i c i p a n t  g a i n e d  a  w o r k i n g  k n o w l e d g e  o f  n o t  o n l y  
t h e  b a s i c  t o o l s  a n d  t h e  h a r d w a r e  a n d  s o f t w a r e ,  b u t  
o f  t h e  a p p l i c a t i o n  o f  t h e  s y s t e m  t o  a r e a s  r e l a t e d  
t o  h i s  s p e c i f i c  f i e l d  o f  i n t e r e s t .  D a t a  s e t s  f r o m  
t h e  t e x t  w e r e  u s e d  a n d  i m b e d d e d  i n  a  v a r i e t y  o f  
d i f f e r e n t  p r o b l e m s .  A s  e x a m p l e s ,  s o m e  o f  t h e  
r e s u l t s  o b t a i n e d  b y  e a c h  p a r t i c i p a n t  i n c l u d e d  t h e  
p l o t t i n g  o f  t h e  d a t a  i n  c o o r d i n a t e ,  p r i n c i p l e  
e i g e n v e c t o r ,  a n d  f i s h e r  D i s c r i m i n a n t  s p a c e ,  l i n e a r  
c l a s s i f i e r  d e s i g n ,  a n d  p l e c e w i s e  l i n e a r  c l a s s i f i e r  
d e s i g n  a m o n g  o t h e r s .  A p p l i c a t i o n s  i n c l u d e d  r a d a r  
c l a s s i f i c a t i o n ,  s p e e c h  r e c o g n i t i o n  a n d  
c o m m u n i c a t i o n s ,  

M o r e  r e c e n t l y ,  i n  A p r i l  1 9 7 5 ,  t w o *  t w o - d a y  
| w o r k s h o p s  d i r e c t e d  t o  i n d u s t r y  a n d  o t h e r  

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



H u n d r e d s  o f  g r o u p s  a n d  I n d i v i d u a l s  n a v e  v i s i t e d  
R A D C ' s  I n t e r a c t i v e  L a b o r a t o r y ,  T h e s e  h a v e  
i n c l u d e d  v i s i t e r s  f r o m  a s  f a r  a w a y  a s  E u r o p e  a n d  
j a p a n ,  a s  w e l l  a s  g r a d u a t e  s t u d e n t s  f r o m  l o c a l  
u n i v e r s i t i e s  i n t e r e s t e d  i n  t h e  f i e l d  o f  p a t t e r n  
R e c o g n i t i o n  a n d  S i g n a l  a n d  I m a g e  P r o c e s s i n g ,  i t  
i s  h o p e d  t h a t  t h e s e  w o r k s h o p s  a n d  c o u r s e s  
i n v o l v i n g  t h e  l a b o r a t o r y  w i l l  c o n t i n u e  t o  
e n c o u r a g e  m o r e  w i o e s p r e a d  u s e  o f  t h e  L a b o r a t o r y ,  
A n y o n e  i n t e r e s t e d  m a y  c o n t a c t  t h e  a u t h o r s  d i r e c t l y  
f o r  m o r e  d e t a i l e d  i n f o r m a t i o n ,  
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i e e e  p a p e r  -  H .  W e b b  &  J ,  F a u s t  

8 ,  S a m p l e  S i z e  i n  t h e  E m p i r i c a l  A p p r o a c h  

O n e  p o i n t  t h a t  i s  f r e q u e n t l y  o v e r l o o k e d  w h e n  
t a k i n g  a n  e m p i r i c a l  a p p r o a c h  t o  c l a s s i f i e r  d e s i g n  
i s  i n s u r i n g  a n  a d e q u a t e  d a t a  b a s e  o f  c l a s s  
r e p r e s e n t a t i v e  s a m p l e s ,  i t  i s  c l e a r  t h a t  i t  c l a s s  
c o n d i t i o n a l  d e n s i t i e s  e x i s t  f o r  a i l  c l a s s e s ,  t h e  
p r o b a b i l i t y  o f  e x a c t  e q u a l i t y  o f  a n y  t w o  s a m p l e s  
i s  z e r o ,  i f  c o m p u t e r  r o u n d o f f  e r r o r  i s  n e g l e c t e d ,  
H e n c e ,  u n d e r  t h e  a b o v e  a s s u m p t i o n ,  g i v e n  a  f i n i t e  
s e t  o f  s a m p l e s ,  a n y  s u b s e t  c a n  b e  s e p a r a t e d  f r o m  
a n y  o t h e r  s u b s e t .  T h e r e  i s  n o t h i n g  b u t  p a t i e n c e ,  
i n g e n u i t y ,  a n d  c o m p l e x i t y  o f  t h e  c l a s s i f i e r  t h a t  
l i m i t s  o n e ' s  a b i l i t y  t o  d o  t h i s ,  T h u s ,  o n e  c a n  
c o n s t r u c t  a  s t a t i s t i c a l  t r a p  i f  h e  i s  n o t  c a r e f u l ,  
b y  t h i n k i n g  h e  h a s  o b t a i n e d  b e t t e r  r e s u l t s  t h a n  h e  
h a s .  I f  i n d e e d  t h e  d e s i g n  i s  " t u n e d  u p "  f o r  o n e  
s e t  o f  s a m p l e s  o f  t h e  p o p u l a t i o n ,  i t  i s  l i k e l y  t o  
d o  w o r s e  o n  a n o t h e r  f i n i t e  t e s t  s e t  o f  s a m p l e s ,  

F o l e y  h a s  s h o W n  t h a t  i n  a  t w o  c l a s s  

•
c l a s s i f i c a t i o n  p r o b l e m  u n d e r  t h e  h y p o t h e s e s  o f  
G a u s s i a n  c l a s s  c o n d i t i o n a l  d e n s i t i e s  o f  e q u a l  
k n o w n  c o v a r l a n c e  m a t r i c e s ,  t h e  u s e  o f  e s t i m a t e d  
s a m p l e  m e a n s  a n d  f i s h e r ' s  l i n e a r  d i s c r i m i n a n t  a s  
t h e  c l a s s i f i e r ,  t h a t  a  g o o d  r u l e  o f  t h u m b  i s  t h a t  
t h e  r a t i o  o f  t h e  n u m b e r  o f  v e c t o r  s a m p l e s  t o  t h e  
n u m b e r  o f  f e a t u r e s  i n  t h e  d e s i g n  s e t  s h o u l d  e x c e e d  
3 , 5  p e r  c l a s s .  I t  t h e  n u m b e r  o f  d a t a  s a m p l e s  u s e d  
f o r  t e s t i n g  t h e  c l a s s i f i e r  i s  e q u a l  t o  t h e  n u m b e r  
o f  d a t a  s a m p l e s  u s e o  i n  c l a s s i f i e r  d e s i g n ,  t h e  
t o t a l  n u m b e r  o f  d a t a  s a m p l e s  m  n e e d e d  u n d e r  
F o l e y ' s  h y p o t h e s e s  i s  M  >  7 L N  w h e r e  L  i s  t h e  
n u m b e r  o f  f e a t u r e s  a n d  N  i s  t h e  n u m b e r  o f  c l a s s e s ,  
I t  i s  s u r p r i s i n g  t o  n o t e  r e s u l t s  i n  t h e  l i t e r a t u r e  
w h e r e  t h e  a m o u n t  o f  d a t a  d o e s  n o t  s a t i s f y  e i t h e r  
c r i t e r i o n .  T h e r e  i s  n o t  y e t  a  g e n e r a l  d e f i n i t i v e  
a n s w e r  t o  t h i s  p r o b l e m  w h e n  F o l e y ' s  a s s u m p t i o n s  
a r e  w e a k e n e d .  S o m e  r e s u l t s  u n d e r  s o m e  w e a k e r  
h y p o t h e s e s  n a v e  b e e n  o b t a i n e d  b y  M e h r o t r a ,  

A c k n o w l e d g e m e n t  

•

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



t h a t  t n e  a c t u a l  p r e p a r a t i o n  o f  t h e  w r i t t e n  v e r s i o n  
o f  t h i s  p a p e r  w o u l d  b e  c o n e  b y  i n t e r a c t i v e  m e a n s .  
T h e  a u t h o r s  a c k n o w l e d g e  t h e  h e l p  o f  M r ,  E d w a r d  
L B F O * Q «  a n d  M i s s  R o b e r t a  C a r r i e r  o f  R A D C  w h o  
p r e p a r e d  t h e  m a n u s c r i p t " u s i n g  t n e  S R I  d e v e l o p e d  
o N - L l n e  S y s t e m  ( N L S ; )  v i a  t h e  A R P A  N e t w o r k ,  

•  T h e  w o r k  a s  p e r f o r m e d ,  b y  P r o f e s s o r  G e r h a r d t  w a s  
P a r t i a l l y  s u p p o r t e d  b y  t h e  A i r  F o r c e  O f f i c e  o f  
S c i e n t i f i c  R e s e a r c h  C A F S C )  u n d e r  g r a n t  
A F - A F O S R - 7 3 - 2 4 8 6  w i t h  t h e  g u i d a n c e  o f  L t  C o l  
T h o m a s  j ,  W a c h c w s k i ,  
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i e e e  p a p e r  -  B ,  w e p t  &  J ,  F a u s t  

R e f e r e n c e s  

C I )  L  , N ,  K a n a l ,  " I n t e r a c t i v e  P a t t e r n  A n a l y s i s  a n d  
C l a s s i f i c a t i o n  S y s t e m s :  A  S u r v e y  a n d  C o m m e n t a r y , "  
P r o c ,  O f  I E E E ,  V o l ,  6 0 ,  p p .  1 2 0 0 - 1 2 1 5 ,  O c t o b e r  
1 9 7 2  ,  

( 2 )  R , 1 ,  M a t t s o n  &  J , E ,  D a m m a n n ,  " A  T e c h n i q u e  f o r  
D e t e c t i n g  « n d  C o d i n g  S u b c l a s s e s  i n  P a t t e r n  
R e c o g n i t i o n  p r o b l e m s , ' 1  I B M  J o u r n a l ,  V o l ,  9 ,  P P ,  
2 9 4 - 3 0 2 ,  J u l y  1 9 6 b .  

( 3 )  P , J «  M a r t i n ,  " U s e r ' s  G u i d e  -  D O C U S  p a t t e r n  
R e c o g n i t i o n  O v e r l a y , "  i n f o r m a t i c s  i n c . ,  B e t h e s d a ,  
M D , ,  T e c h ,  R e p t p  T R - 6 7 -  5 7 5 - 4 ,  J a n u a r y  1 9 6 7 ,  

( 4 )  J » W ,  s a m m o n ,  J r . ,  " G n - L l n e  P a t t e r n  A n a l y s i s  
a n d  R e c o g n i t i o n  S y s t e m  C O L P A R S ) , 1 1  R o m e  A i r  
D e v e l o p m e n t  C e n t e r  T e c h ,  R e p t .  T R - 6 8 - 2 6 3 ,  A u g u s t  
1 9 6 6  .  

( 5 )  J , w ,  S a m m o n ,  J r . ,  D , B ,  C o n n e l l ,  &  B ,  K ,  Q p i t z ,  
' " P r o g r a m s  t o r  C n - L i r e  p a t t e r n  A n a l y s i s , "  R o m e  A i r  
D e v e l o p m e n t  C e n t e r  T e c h ,  R e p t ,  T R - 7 1 - 1 7 7  
C 2  V o l s . ) ,  S e p t e m b e r  1 9 7 1 ,  

( 6 )  E , J ,  S i m m o n s ,  J r . ,  " I n t e r a c t i v e  p a t t e r n  
R e c o g n i t i o n  -  A  D e s i g n e r ' s  T o o l , "  1 9 7 3  N a t i o n a l  
C o m p u t e r  C o n f ,  A F 1 P S  P r o c ,  V o l ,  4 2 ,  p p ,  4 7 9 - 4 6 3 ,  

C 7 )  H , E ,  W e b b ,  J r , ,  &  D , H ,  F o l e y ,  " O n  t h e  D e s i g n  
o f  w a v e f o r m  c l a s s i f i c a t i o n  S y s t e m s  b y  i n t e r a c t i v e  
M a n - M a c h i n e  M e t h o d s , "  A G A R D  c o n f e r e n c e  P r o c .  N o ,  
9 4  o n  A r t i f i c i a l  i n t e l l i g e n c e ,  P p .  2 9 - i ,  2 9 - 1 9 ,  
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A n o t h e r  I d e n t  R e q u e s t  
J P 6  " 2 3 - A P R " 7 5  1 U 5 0  3 2 3 6 R  

I n  r e q u e s t i n g  i d e n t s  l a s t  M o n d a y ,  w e  m i s s e d  o n e  g u y  a s  f o l l o w s ;  
C h a r l e s  H ,  T h u r b e r ,  s a m e  p h o n e ,  o r g a n i z a t i o n ,  a n d  d i r e c t o r y  a s  h e c  
a n d  o t h e r s ,  W o u l d  a p p r e c i a t e  y o u r  a s s i s t a n c e  i n  g e t t i n g  i d e n t  
e s t a b l i s h e d „  
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S t a t u s  O f  I B M  e f f o r t  

S t a t u s  o f  I B M  E f f o r t  1  

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

w a s  f i r s t  m a d e  w i t h  I B M  t o  h a v e  t h e m  a n a l y z e  n l s  f o r  u s  a n d  w e  a r e  

s t i l l  n o t  o n  c o n t r a c t #  a n d  d o  n o t  e x p e c t  t o  b e  f o r  s o m e  t i m e ,  I t  

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

us in this fix but that is not the intent of this memo, 2 

F i g h t  n o w  I  w a n t  t o  j u s t  s h o w  w h e r e  w e  a r e  o n  t h i s  e f f o r t  a n d  w h a t  

p r o b l e m s  l i e  a h e a d ,  F i r s t #  t h e  r e v i s e d  s t a t e m e n t  o f  w o r k  h a s  b e e n  

w r i t t e n ,  c o o r d i n a t e d ,  s i g n e d  a n d  i s  n o w  i n  r e p r o d u c t i o n  w h e r e  i t  h a s  

b e e n  5 i n c e  A P R  1 4 ,  I t  d o e s  n o t  a p p e a r  l i k e l y  t h a t  w e  w i l l  b e  o n  

c o n t r a c t  d u r i n g  t h i s  f i s c a l  y e a r ,  3  

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

a n d  I f  I B M  i s  t o  h a v e  o r e #  w e  m u s t  g i v e  u p  o n e  o f  o u r s .  T h i s  i s  n o t  

t 0 0  h a d  b u t . , ,  R e a l i z i n g  t h a t  S R I  c a n n o t  s u p p l y  u s  w i t h  a  s l 0 t  m a k e s  

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

n e c e s s a r y  f o r  t h i s  c o n t r a c t #  N L S  t r a i n i n g #  L 1 0  t r a i n i n g *  e q u i p m e n t  

( t e r m i n a l s #  l i n e  p r o c e s s o r s #  m o u s e  &  k e y s e t #  m o d e m s #  c o m m u n i a t i o n  

l i n e s ,  e t c ) ,  T h e r e  i s  n o  w a y  w e  c a n  9 o  o n  c o n t r a c t  w i t h  I B M  U n t i l  w e  

h a v e  g u a r a n t e e s  t h a t  t h i s  s t u f f  w i l l  b e  a v a i l a b l e .  T h e  m o s t  

i m p o r t a n t  t h i n g  t o  r e c o g n i z e  a b o u t  t h i s  i s  t h a t  i t  r e q u i r e s  a  g r e a t  

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

m u s t  c o i n c i d e ,  '  4  

F o r  w h a t e v e r  r e a s o n s #  I  h a v e  h a d  l i t t l e  s u c c e s s  g e t t i n g  t h e  

a p p r o p r i a t e  a s s u r a n c e s  f r o m  S R I  o n  t h e i r  a n i l i t y  t o  s u p p o r t  u s  o n  

t h i s  p r o j e c t  d u e  t o  h e a v y  c o m m i t m e n t s  e l s e w h e r e ,  I  h a v e  t a l k e d  t o  

t  
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N o r t o n  a n a  w h i l e  h e  s e e m s  i n t e r e s t e d  i n  h e l p i n g  u s ,  h i s  h a n d s  a r e  

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

t h e y  a r e  s e l l i n g  m o r e  n I S  t h a n  t h e y  h a v e  m a c h i n e s  f o r ,  I  t h e  

f e e l i n g  t h a t  w e  n e e d  s r I  m o r e  t h a n  t h e y  n e e d  u s  a n d ,  f r a n k l y ,  I ' m  

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

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

N E T  t h r o u g h  N B S ,  p r o v i d i n g  I B M  w i t h  t h e  e q u i p m e n t ,  g e t t i n g  t h e  p h o n e  

c o m a p a n y  t o  p u t  i n  l i n e s ,  h a v i n g  I B M  t r a i n e d  i n  T N L S  &  D N L S  &  L 1 0 ,  

a r r a n g i n g  w i t h  A F / D S D C  t o  t e s t  t h e  p r e p r o c e s s o r  o n  t h e i r  m a c n l n e ,  

e t c ,  s i i p - u p s  o n  a n y  o n e  o f  t h e s e  c o u l d  h a v e  s e v e r e  c o n s e q u e n c e s  o n  

t h e  w h o l e  c o n t r a c t ,  

S o ^ e  o f  t h e s e  t a s * s  a r e  n o t  t o o  d i f f i c u l t  t o  S o l v e ,  l i k e  t r a i n i n g  i n  

n L S ,  s i n c e  w e  c a n  t r a n s f e r  s o m e  o f  t h e  t r a i n n g  d u e  u s  t o  I B m  a s  w e  

g i v e  t h e m  o u r  s l o t .  C o m m u n i c a t i o n  l i n e s  m i g h t  b e  a n o t h e r  s t o r y  '  

( d e t a i l s  o f  w h i c h  I  h a v e  n o  i d e a  o f ) .  A n d  L 1 0  t r a i n i n g  i s  c r u c i a l  

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

Watson ' s  g roup  which  means  t hey  mus t  be  f in i shed  wi th  NSW, 

I  a m  t h i n k i n g  a l o n g  t h e  l i n e s  o f  l e t t i n g  I B M  h a v e  s o m e  e x t r a  m o n e y  

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

l i n e s ,  a s  w e l l  a s  m a k i n g  t h e i r  o w n  a r r a n g e m e n t s  f o r  L 1 G  t r a i n i n g .  

T h e y  w i l l  b e  m e r e  l i k e l y  t o  h a v e  t h e  t i m e  t o  d e v o t e  t o  t h i s  a n d  w e  

w i l l  b e  a b s o l v e d  f r o m  b l a m e  w h e n  a l l  t h e s e  t h i n g s  d o n ' t  c o m e  o f t  a s  

s m o o t h l y  a s  w e  w o u l d  l i k e .  B u t  i t  m i g n t  b e  h e l p f u l  f o r  u s  t o  n a v e  a  

m e e t i n g  o n  t h i s  b e f o r e  I  d o  a n y t h i n g ,  s o  t h a t  w e  c a n  d e c i d e  j u s t  w h a t  

2 
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i t  w i l l  c o s t  u s  i n  t e r m s  o f  m o n e y  a n d  m a n p o w e r  t o  f i n i s h  t h i s  j o b ,  

I ' d  l i k e  t o  s e e  t h i s  a r r a n g e d  A S A P ,  B  
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( J  3 2  3 6 9 )  2 3 - A F H - 7 5  1 2 : 1 4 ; ; : ;  T i t l e :  A u t h o r ( s ) ;  J o e  P .  c a v a n o / j P c ;  
D i s t r i b u t i o n :  / J L M C  C  A C T I O N  ]  )  D F B (  [  A C T I O N  ]  )  E J K C  C  A C T I O N  ]  )  
D L S (  [  A C T I O N  ]  )  R B P C  [  I N F O - O N L X  J  )  ;  S u b - C o l l e c t i o n s ;  R A D C ;  C l e r k ;  
J P C ;  O r i g i n :  <  C A V A N O ,  I B M / S T A T U S , N L S ;  1  ,  > ,  2 3 - A P R - 7 5  1 2 1 1 1  J P C  
? ? ? » # # # # ;  
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PROPOSAL FOR NEfc SYNTAX FOR OUTPUT COMMANDS 1 

revises 3232s ia 

Motivation for Discussion 2 

with tne move to ELF/ we are forced to be aware of the different 
requirements for llneprinters attached to T£NEX systems vs. 
lineprinters running elsewhere. (The sequential files must be 
coded differently.) we use both types of devices (Office-l 
printer and ELF printer)/ and our network users have any even 
greater diversity of printing configurations and requirements, 2a 

The present command syntax has long been felt contusing by those 
who work closely'with it, For example/ "Output Remote" means 
format a file via the output processor/ code the sequential image 
for non-TENEX printers/ and then send the result over the network 
to a wild TIP port, in other words/ tne cnoice of using a TIP 
port implicitly involves the decision to use the output Processor 
(vs, Quicxprint, etc.) and that there is a lineprinter attached to 
that port (vs, terminal or COM device), 2b 

The current software lacks generality in a few key places.., It 
must be charged to allow Quicxprints and COM-tests to be coded for 
non-TENEX as well as TENEX printers. These changes either have or 
must be done in order to use the ELF printer, The discussion of 
these changes die point out the lack of generality in the current 
syntax and the difficulty of sorting out what we go currently 
have, 2c 

To access these new features/ we should either add commands such 
as "output Elf Qulckprlnt" (adding to the confusion)/ or 
reconsider the output command syntax, 2d 

Specification of Desired Output 3 

TO print a file, the user must specify three independent pieces of 
Information? 3a 

1) the format of the hard copy desired (quickprint, journal 
quickprlnt, comtest, of fully formatted'output processor)/ iai 

2) the type of device the resulting sequential tile should be 
coded for (terminal, lineprinter, TENEX lineprinter/ COM 
device)/ and 3a2 

3) the cestinatlon of the resulting sequential fiie (the device 
itself, a disk tile, a wild TIP port), 3a3 

1 
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P R O P O S A L  F O R  N E W  S Y N T A X  F O R  O U T P U T  C O M M A N D S  

1 4  { 5 6  3 2 3 7 1  

[ N o t e i  t h i s  l a s t  H e l d  m a y  b e  d e f a u l t e d  t o  t n e  d e v i c e  
a c c o r d i n g  t o  c e r t a i n  a s s u m p t i o n s .  F o r  e x a m p l e ,  f u t u r e  
d e v e l o p m e n t  m a y  a l l o w  u s e r - s p e c i f i c  d e f a u l t s ,  e , g ,  a l l  R A D C  
p e o p l e  u s i n g  a  p r i n t e r  a t t a c h e d  t o  a  T I P  p o r t  a s  t h e i r  
d e f a u l t  P r i n t e r , ]  

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

O u t p u t  P r i n t e r  

O u t p u t  P r i n t e r  F i l e  

O u t p u t  P r i n t e r  A p p e n d  

O u t p u t  P r i n t e r  C o p i e s  

O u t p u t  R e m o t e  

O u t p u t  T e r m i n a l  

o u t p u t  T e r m i n a l  F i l e  

o u t p u t  C O M  

o u t p u t  C O M  F i l e  

O u t p u t  C O F  T e s t  

o u t p u t  C O M  T e s t  F i l e  

O u t p u t  C O M  T e s t  A p p e n d  

O u t p u t  O u l c K p r i n t  

O u t p u t  G u i c K p r i n t  F i l e  

O u t p u t  G u i c K p r i n t  F i l e  

o u t p u t  G u i c K p r i n t  C o p i e s  

o u t p u t  J o u r n a l  ( G u i c K p r i n t ]  

O u t p u t  J o u r n a l  ( Q u i c K p r i n t )  F i l e  

O u t p u t  j o u r n a l  ( G u i c K p r i n t )  A p p e n d  

o u t p u t  j o u r n a l  ( G u i c K p r i n t )  C o p i e s  

3 a 3 a  

3 0  

3 b  1  

3 b 2  

3 b  3  

3 b  4  

3 b 5  

3 b b  

3 f c 7  

3 b  8  

3 b 9  

3 b  l  u  

3 b l  1  

3 b  1 2  

3 b  1 3  

3 b  i  4  

3 b  i  5  

3 b  1  f e  

3 b  1 7  

3 b  1 8  

3 b l  9  

3 b  2 °  

2 



N D M  2 J - A P H - 7 5  1 4  s  b 6  3 2 3 7  1  
P R O P O S A L  F O R  N E W  S Y N T A X  F O R  O U T P U T  C O M M A N D S  

I t  c o u l d  a v c i d  t r i e  a d d i t i o n  o f  c o m m a n d s  w i t h  t h e  f o l l o w i n g  i n t e n t s  3 c  

O u t p u t  E l f  P r i n t e r  3 c l  

O u t p u t  E l f  P r i n t e r  F i l e  3 c 2  

O u t p u t  E l f  P r i n t e r  A p p e n d  3 c 3  

O u t p u t  E l f  P r i n t e r  C o p i e s  3 c 4  

O u t p u t  E l f  O u i c X p r i n t  3 c 5  

O u t p u t  E l f  Q u i c K p r i n t  F i l e  3 c b  

O u t p u t  E l f  Q u i c K p r i n t  F i l e  3 c 7  

O u t p u t  E l f  U u l c x p r i n t  c o p i e s  3 c a  

O u t p u t  E l f  J o u r n a l  ( Q u i c k p r i n t )  3 c  9  

o u t p u t  E l f  J o u r n a l  ( G u i c k p r i n t )  F i l e  i c i o  

O u t p u t  E l f  J o u r n a l  ( Q u i c x p r i n t )  A p p e n d  3 c n  

O u t p u t  E l f  J o u r n a l  ( G u i c x p r i n t )  C o p i e s  3 c i 2  

O u t p u t  E l f  C O M  l e s t  3 c 1 3  

O u t p u t  E l f  C O M  T e s t  F i l e  3 c l 4  

O u t p u t  E l f  C O M  T e s t  A p p e n d  3 c l S  

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

-  a l l o w s  r e q u i r e d  a d d i t i o n s  i n  l o g i c a l  w a y  ( a v o i d i n g  n e w  
c o n f u s i n g  c o m m a n d  s y n t a x )  3 d l  

[ N o t e s  A d d i n g  c o m m a n d s  s p e c i f i c  t o  A R C ' S  n e e d  d o e s  n o t h i n g  
f o r  o u r  n e t w o r k  u s e r s ,  y e t  A R C ' S  n e e d s  m a y  p e  t y p i c a l  o f  t h e  
d e s i r e s  o f  o t h e r  a p p l i c a t i o n s ,  A  g e n e r a l  f o r m a t  s n o u l d  b e  
f o u n d .  T h i s  m a y  p e  a  c h a n c e  f o r  u s  t o  l e a r n  f r o m  t h e  
e x p e r i e n c e  o f  w o r k i n g  v i a  t h e  A R P A N E T ,  J  3 d l a  

-  f a c i l i t a t e s  l e a r n i n g ,  a n d  s i m p l i f i e s  e x p l a n a t i o n s  i n  
d o c u m e n t a t i o n  3 d 2  

[ S u s a n  R o e t t e r  a g r e e s  w i t h  m y  f e e l i n g  n e r e . )  3 d 2 a  

3 



P R O P O S A L  F O R  N E W  S Y N T A X  F O R  O U T P U T  C O M M A N D S  
NOR 23-APR-75 14{5 6  32371 

-  a l l o w s  a d d i t i o n a l  g e n e r a l i t y  w i t h  CURRENT s o f t w a r e  ( e . g .  
s y n t a x  i s  o n l y  r e a s o n  w h y  w e  c a n ' t  n o w  d o  o u t p u t  Q u l c k p r i n t  t o  
T I P  p o r t )  3 d 3  

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

-  p o i n t s  o u t  p l a c e s  w h e r e  g e n e r a l i t y  i s  i a c K i n g  i n  c u r r e n t  
s o f t w a r e  ( e » g ,  O u t p u t  C O M  T e s t  t o  T e r m i n a l )  3 0 4  

-  a l l o w s  l o g i c a l  p l a c e  f o r  a d d i t i o n a l  f e a t u r e s  ( e . g ,  n e w  COM 
v e n d o r s #  u s e r * s p e c i £ i c  d e f a u l t  p r i n t e r s . . , )  3 d 5  

[ w i t h  G e o r g e  L i t h o  a  p o t e n t i a l  C O M  v e n d o r  ( p e n d i n g  s o m e  
s m a l l  a m o u n t  o f  w o r k  o n  o u r  e n d )  t h i s  n e e d  m a y  s o o n  b e  
r e l e v a n t , ]  3 e b a  

P r o p o s a l  f o r  C c m m a n d i  s y n t a x  4  

1  p r o p o s e  t h e  f o l l o w i n g  C M L t  4 a  

DECLARE VARIABLE d e v i c e #  t y p e  j  4 a l  

DECLARE COMMAND WORD 432 

"ARC" = 209 # 4 A 2A 

" C O P I E S "  a  2 1 0  t  4 a 2 f o  

" F O R M A T T E D "  a  2 1 1  }  4 a 2 c  

C O M M A N D  Z O U t P U t  a  " O U T P U T "  4 a 3  

x o u t s a p f (FALSE)  4 a 3 a  

t t  -  T R U b  s i m  r  FALSE P b  «  FALSE 4 e 3 b  

p a r a m  .  FALSE p o r t .  „  FALSE 4 a 3 c  

d e s t  -  FALSE 4 « 3 d  

d e v i c e  -  #"PRJNTER" 4 « 3 e  

< " t y p e " >  4 a 3 t  

(  " O U l C K P P I N T "  4 a 3 f i  

t y p e  _  # " a u i C K P R l N T "  4 a 3 t l a  

4 



PROPOSAL FOR NEW SYNTAX FOR OUTPUT COMMANDS 
NDM 2J-APFU75 14{S6 3237 1 

<"Por device'1* device-, 

( "PRINTER" / "TENEX" <»Printer">) 

(fdest xoutsnhf(FALSE) / "NO" <"Headers»> fdest 
xoutsnhf(TRUE)) 

/ "JOURNAL" <"Quickprlnt»> 

type - #"JOURNAL" 

<"For device"* device -

( "PRINTER" / "TENEX" <"Printer"> ) 

tdest 

/ "TEST" <»COM«> 

type „ #"TEST» 

<"For device"* device . 

( "PRINTER" / "TENEX" <"Printer"> ) 

tdest 

/ "FORMATTED" 

type . #"FORMATTED" 

<"For device"* device -

c ( "Terminal" 

CLEAR <"Send Form Feeds?"* 

C ans*() ft _ TRUE sim - FALSE 

/ <"Simulate?"* ft - FALSE sim « answerO 

<"Wait at page break?"* 

Pb - answerC) 

) 

/ "PRINTER" / »TENEX"iL2J <"printer"> / "COM" ) 

) 

4a3£ib 

4a3flb1 

4a 3f 1 c 

4a3f 2 

4a3f2a 

4a3f2b 

4a3f2bi 

4a3t2c 

4 a 3 £ 3 

4a3f3a 

4a3t3b 

4a3fibl 

4a3f 3c 

4a3f 4 

4a3f4a 

4a3f4b 

4a3f4bi 

4a3£4bla 

4a3£4blal 

i 
4a3£4bla2 
4a3f4blb 

4a3f4blbl 

4a3t4bic 

433f 4.02 

5 



N u M  2 3 - A P R - 7 5  1 4 : 5 6  3 2 3 7 1  
P R O P O S A L  F O P  N E W  S Y N T A X  F O R  O U T P U T  C O M M A N D S  

t d e s t  4 a 3 £ 4 c  

)  4 a i t 5  

C O N F I R M  4 S 3 9  

x o u t i o p f  C £ £ f S i m » p b )  4 a 3 o  

x o u t 3  c t y p e , d e v i c e # d « s t # p a r a m i P o r t )  t  4 & 3 1  

t d e s t  =  4 a 4  

(  (  l o o K c o n f  l r i r  ( )  4 a 4 a  

d e s t  »  F A L S E  4 a 4 a . i  

p a r a m  „  F A L S E  4 a 4 a 2  

p o r t  r  F A L S E  )  4 a 4 a 3  

/  (  d e s t  « .  " C O P I E S "  4 a 4 b  

p a r a m  .  L  S  g ;  L  C  #  " N U M B E R " )  4 a 4 b i  

p o r t  -  F A L S E  )  4 a 4 b 2  

/  c  d e s t  -  " F I L E "  4 S 4 C  

p a r a m  -  L S E L  C # " N E W F I L E L I N K " )  4 a 4 c i  

p o r t  -  F A L S E  )  4 a 4 C 2  

/  (  d e s t  -  " A P P e n d " 1 L 2 1  < " t o  t l l e " >  4 a 4 d  

x c u t s a p t C T R U E )  4  a  4  d 1  

p a r a m  .  L S E L  C # " O L D F I L E L I N K « )  4 a 4 d 2  

p o r t  -  F A L S E  )  4 a 4 d 3  

/  (  d e s t  „  " R E M O T E "  4 a 4 e  

< " p r i n t e r  - -  T j P " >  p a r a m  -  L S E L ( # " V I S I B L E " 3  4 a 4 e l  

< " p o r t  # " >  p o r t  _  L S E L ( # " N U M B E R " )  )  4 a 4 e 2  

/  (  d e s t  „  " A R C "  < " p r I n t e r " >  4 a 4 f  

p a r a m  «  F A L S E '  4 a 4 t i  

6 



N D M  2 3 - A P R - 7 5  1 4 : 5 6  3 2 3 7 1  
P R O P O S A L  F O R  N E W  S Y N T A X  F O R  O U T P U T  C O M M A N D S  

p o r t  -  F A L S E  )  4 a 4 f  2  

)  I  4 a 4 c  

T n e  f o l l o w i n g  e x e c u t i o n  r o u t i n e s  s n o u i d  a c c o m p a n y  t h e  a b o v e  C M L ,  
r e p l a c i n g  t h e  p r o c e d u r e s  " x o u t l "  a n d  « x o u t 2 « :  4 b  

( x o u t  3 o p  f )  %  S e t u p  f l a g s  r e c o r d  ( t o  b e  P a s s e d  t o  u p )  %  4 o l  

P R O C E D U R E  4 b l a  

% F C R M A L S %  4 b l a l  

( r e s u l t *  % r e s u l t  r e c o r d %  4 b l a i a  

p a r s e m o d e ,  % p a r s l n g *  b a c k u p *  c l e a n u p s  4 b l a l b  

f o r m f e e d *  % T R U E :  s e n d  F F ,  F A L S E :  s e e  s i m t f *  4 b i a i c  

s i m f f ,  % T R U E :  s i m u l a t e  F F %  4 b i a i d  

w a i t p b ) ;  % T R U E t  w a i t  a t  p a d e  p r e a K s l  4 b l a l e  

R E F  r e s u l t ,  f o r m f e e d *  s i m f f *  w a i t p b ;  4 b i a 2  

I  4 b  1  b  

C A S E  p a r s e m o d e  O F  4 b i c  

=  p a r s i n g :  4 b i c l  

B E G I N  4 b l c i a  

o p f i a g s  -  O f  4 b l c l b  

C A S E  f o r m f e e d  O F  4 b l c i c  

a  u  4 b l c i c l  

B E G I N  4 b l c l c l a  

o p f i a g s , o p f o r m  -  T R U E ;  4 b l c l c l o  

o p f i a g s . o p s i m f f  -  F A L S E ;  4 b i c l c i e  

E N D ;  4 b l c l c I d  

=  2 *  =  0 :  4 b i c i c 2  

7 



PROPOSAL FOR NEi* SYNTAX FOR OUTPUT COMMANDS 
NDM 23-APP-7S 14:56 32371 

BEGIN 

opt lags,optorm . FALSE ? 

CASE simff OF 

= 1: opflags,opslmft . TRUE? 

= 2, * 0: opflags.opsimff » FALSE: 

ENDCASE errCs"invalid response")? 

END? 

ENDCASE errCS"invalid response")? 

CASE waitpb OF 

= it opflags»opwtpe „ TRUE? 

s 2, s O? opflags,opwtpb - FALSE? 

ENDCASE err C$"inyalid response")? 

result „ opflags ? 

END? 

ENDCASE? 

RETURN C&resuit)? 

END. 

(xout3) %Qutput Command!: 

PROCEDURE 

%F0RMALS% 

(results 

parsemode, 

format # 

device, 

%result record! 

%parsin9f bacfcup, cieanup% 

%fermat type! 

%device type% 

4blcic2a 

4blcic2P 

4folcic2c 

4plclc2cl 

4blclc2c2 

4P1C1C2C3 

4PlClc2d 

401C1C 3 

4blclg 

4blcidl 

4bicld2 

4blcld3 

4blcie 

4blclf 

4b 1 C 2 

4D 1 d 

4bl e 

4b 2 

4b 2 a 

4b2al 

4b2ala 

4b2aib 

4b2alc 

4b2a i ct 

8 



N D M  2 3  
F O R  N E V v  S Y N T A X  F O R  O U T P U T  C O M M A N D S  

- A P R - 7 5  1 4 5 5 6  3 2 3 7 1  

d e s t i n a t i o n ,  ^ D e s t i n a t i o n  t y p e %  4 b 2 a l e  

t i P f  % t i P  n a m e  o r  f i l e n a m e s  4 b 2 a l f  

t i p p o r t ) ?  % t i p  p o r t %  4 b 2 a l g  

L O C A L  d e v t y p e ,  t p j  4 0 2 3 2  

L O C A L  T E X T  P O I N T E R  t p l ,  t p 2  t 4 0 2 a 3  

L O C A L  S T R I N G  t l p s t r C l O j ,  t r m s t r l l O ] ,  o u t f i l e 1 3 0 ]  ;  4 b 2 a 4  

R E F  r e s u l t ,  d e v i c e ,  d e s t i n a t i o n ,  f o r m a t ,  t i p  
t p  ?  

,  t i p p o r t ,  
4 b 2 a b  

9 1 I « 1
 

I 1 « 1 1 I I « « a i * a • a a a • 4 0 2 b  

C A S E  p a r s e m o d e  O F  4 0 2 c  

=  p a r s i n g j  4 b  2 C  1  

B E G I N  4 b  2  c  1  a  

%  o u t p u t  c o d e  f o r m a t  f o r  d e v i c e  t y p e  I  4 o 2 c 1 o  

o e v t y p e  -  C A S E  d e v i c e  O F  4 D 2 C 1 D 1  

s  1 0 6  %  t e r m i n a l  % s  o p t y d y ?  4 b 2 c l b l a  

a  1 0 4  %  p r i n t e r  % :  o p r m d v ?  4 b 2 c l b l o  

=  1 1 7  %  t e n e x  p r i n t e r  % ?  o P p r d v j  4 0 2 C l b l c  

=  1 0 5  %  c o m  % i  o p c m d v f  4 b 2 c l b l d  

E N D C A S f c  e r r ( S " U n x n o w n  d e v i c e  t y p e " )  ?  4 b 2 c i b l e  

%  d e s t i n a t i o n  f i l e  %  4 b 2 c l c  

% p u t  t i l e  n a m e  i n t o  a  s t r i n g %  4 b 2 c l c l  

* o u t f l i e *  -  N U L L ?  4 b 2 c l c l a  

f i l n a m  ( { I d a ( ) J . d a c s p , s t f i l e ,  s o u t t i l e ) ?  4 b 2 c l c l b  

%  c h e c t c  a n d  e d i t  i t  %  4 b 2 C 1 C 2  

I F  N O T  ( F I N D  S F ( * O U t f l i e * )  L ' , J  S S P  
C H  * t p 2 )  T H E N  

" t p l  [ ' , ]  <  
4 b 2 c l C 2 a  

9 



P R O P O S A L  F O R  N E W  S Y N T A X  F O R  O U T P U T  C O M M A N D S  
N D M  2 3 - A P R - 7 5  1 4 : 5 6  . 3 2 3 7  1  

e r r  ( $ " S y s t e m  e r r o r  - -  b a d  t i l e  n a m e " ) ;  

# o u t f i l e *  -  ' ( #  # i n i t s r « ,  ' ) ,  t p i  t p 2 ,  

I F  d e s t i n a t i o n  =  2 1 0  % C Q P i E S %  

T H E N  

b e g i n  

o e s t i n a t i o n  «  F A L S E  ?  

* o u t f i l e *  r  * o u t f i l e * #  * t i p #  ?  

E N D  

E L S E  CASe  d e v i c e  O F  

«  1 0 4  %  p r i n t e r  % :  

* o u t f l i e *  „  # o u t f i i e * ,  " P R I N T "  t 

»  1 1 7  %  t e n e x  p r i n t e r  % s  

• o u t f i l e #  -  t t o u t f i i e # *  " L P T "  ;  

=  1 0 5  %  c o m  % :  

# o u t f i l e *  -  # o u t f i i e * »  " C O M "  ;  

E N D C A S E  ?  

C A S E  d e s t i n a t i o n  O F  

=  F A L S E  % -  d e f a u l t  - % *  

C A S E  d e v i c e  O F  

=  1 0 6  %  t e r m i n a l  % :  

B E G I N  

f u l l d l s p l a y  T H E N  e r r  I F  n l m o d e  
( n o t y e t l  

* o u t £ l i e #  

E N D  J  

« T T Y ; "  )  

4 o 2 C l c 2 a l  

4 b 2 c l c 2 b  

4 b 2 c l c 2 c  

4 P 2 c l c 2 c l  

4 f o 2 c l c 2 c l a  

4 b 2 c i c 2 c l b  

4 b 2 c l c 2 c i c  

4 b 2 c l c 2 c  I d  

4 b 2 c l c 2 c 2  

4 b 2 c l c 2 c 2 a  

4 o 2 c l c 2 c 2 a l  

4 b 2 c l c 2 c 2 b  

4 b 2 C l C 2 C 2 b l  

4 b 2 c l c 2 c 2 c  

4 0 2 c I C 2 C 2 C 1  

4 b 2 c l c 2 c 2 d  

4 b 2 c l c i  

4 b 2 c l c | a  

4 b 2 C 1 C 3 a 1  

4 b 2 c l c 3 a l a  

4 b 2 c l q 3 a l a l  

4 b 2 c i c 3 a i a 2  

4 b 2 c i c 3 a l a 3  

4 b 2 c l c 3 a l a 4  

1 0  



PROPOSAL FOR NEW SYNTAX FOR OUTPUT COMMANDS 
NDM 23-APR*75 14556 32371 

* 104 % printer %: 4b2cic3alb 

%this is where you'd want to look up 
default in user profile! 4b2cic3aibi 

REPEAT CASE 2 (209) 4o2clc3alb2 

= 117 % tenex printer %J 4b2clc3alc 

•outflie* „ "<PRINTER>», #outtile*; 
4b2clc3aici 

s 105 % com %» 4b2clc3ala 

•outfile* . "<COM>" . *out£ile*j 4b2clc3alal 

ENDCASE err(notvet); 4b2cic3ale 

= 15 %- file -%i 4b2clc3b 

BEGIN 4p2Clc3bl 

CASE lnbflsC &tip# 0, soutfile) OF 4o2cic3b2 

s lhostnl NULLj 4fc2cic3d2a 

ENDCASE 4D2C1C3D2O 

err(6"Remote File Manipulations Not 
implemented Yet")j 4o2clc3b2bl 

IF NOT FIND SF(#OUtfil«») (*,) THEN 4B2clc3p3 

CASE device OF 4b2cic3b3a 

« lOe % terminal %: 4b2clc3b3ai 

•outfile* - *outtiie*» ".TXT" ; 
4b2cic3b3aia 

s 104 % printer %s 4b2clc3b3a2 

•outfile* - *outfile*f ".PRINT" ; 
4b2cic303a2a 

s 117 % tenex printer It 4b2clc3b3a3 

•outfile* _ *0ut£ile*, ",LPT" ; 
4b2clc3b3a3a 

s 105 % com %; 4b2clc3b3a4 

•outfile* - *outfiie*» ".COM" ; 
4b2cic3b3a4a 

1 1  



N D M  2 3 - A P H - 7 5  1 4 5 5 6  3 2 3 7 1  
P R O P O S A L  F O R  N E ^  S Y N T A X  F O R  O U T P U T  C O M M A N D S  

E N D C A S E  ;  4 b 2 c i c 3 b 3 a b  

E N D ?  4 b 2 C l . C 3 b 4  

1 0 7  % -  r e m o t e  T i p  - % s  I p r i n t e r V t e r m i n a l !  4 b 2 c i c 3 c  

B E G I N  4 0 2 C 1 C 3 C 1  

& t p  s t i p  +  a 2 s e l ;  4 b 2 c l c 3 c 2  

• t i p s t r *  .  t i p  t p j  4 b 2 c i c 3 c 3  

& t p  _  & t l p p o r t  +  d 2 s e l >  4 b 2 c l c 3 c 4  

* t r m s t r *  -  t i p p o r t  t p j t  4 b 2 c i c i c 5  

* o u t f  H e *  «  » N E T ;  0 , " f  4 b 2 c l c 3 c 6  

S T R l N G C V A L U E C S t i p s t r ) ,  8 ) ,  
S T R I N G  ( £  V A l t U E  C  S t r m s t r  )  *  6 5 5 3 6  +  2 ) ,  8 ) j  

4 b 2 c l c 3 c 6 a  
E N D  I  4 b 2 C l c ' 3 c 7  

4 b 2 c l c 3 d  

4 b 2 c l c i d l  

4 P 2 C l C  3 d 2  

4 b 2 c l c 3 d 3  

4 b 2 c  l c 3 e  

4  b  2  C  i  d  

4 b 2 c i d l  

4 b 2 c l d l a  

4 b 2 c 1  d i a l  

4 b 2 c l d l b  

4 b 2 c i d l  b  i  

4 b 2 c l d l c  

=  2 0 9  %  a r c  p r i n t e r  % :  

B E G I N  

* o u t f i l e *  -  " < A R C P R I N T E R > « ,  * o u t £ i l e * j  

E N D )  

E N D C A S E  e r r ( s " U n k n o w n  d e s t i n a t i o n  t y p e " ) ;  

%  f o r m a t  o t  f i l e  %  

C A S E  f o r m a t  O F  

=  1 0 2  %  q u l c k p r i n t  % 5  

c o u t q u i C s o u t f l i e #  l d a ( ) ) ;  

=  1 0 3  %  j o u r n a l  q u l c k p r i n t  % »  

c o u t j o u q u i ( $ o u t £ i i e f  l d a ( ) ) ;  

s  2 1 1  %  f o r m a t t e d  % :  

c o u t p r o c c s o u t f H e r  l d a ( ) ,  d e v t y p e ,  o p t l a q s ) ;  
4 b 2 c  l a i c  1 

1 2  



P R O P O S A L  FOR NEW SYNTAX FOR OUTPUT COMMANDS 
NDM 23-APR-7B 14 :  B6 3237 1 

4 b 2 C l d l d l  
4 b 2 c 1 d l  e  

=  2 0 4  %  c c m t e s t  % ;  4 b 2 e l d i d  

c o u t p r o c ( S Q u t f i l e /  l d a ( ) ,  o P x P d v ,  o p f l a g s ) ;  

E N D C A S E  e r r ( s " U n k n o w n  p r i n t  f o r m a t " ) ;  

E N D ;  4 P 2 c l e  

E N D C A S E ;  4 P 2 C 2  

R E T U R N C & r e s u l t ) ;  4 b 2 d  

E N D ,  

E f f o r t  I n v o l v e d  i n  C h a n g e o v e r  

T h e  CML a n d  e x e c u t i o n  r o u t i n e  h a v e  a l r e a d y  b e e n  w r i t t e n  ( a b o v e )  
a n d  t e s t e d  t o  s o m e  d e g r e e .  T h e y  c a n  b e  u s e d  a s  s u c h  t o r  t h e  
i n i t i a l  i m p l e m e n t a t i o n ,  H a r v e y  m u s t  d o  a  h a l f  d a y ' s ^ w o r *  t o  a d d  
c a p a b i l i t i e s  t o  G u i c K p r i n t  a n d  C O M  t e s t ,  T h i s  w o r k  m u s t  b e  d o n e  
n o  m a t t e r  w h a t  t h e  s y n t a x  l o o k s  l i k e  ( t o  m a k e  t n e  E L F  p r i n t e r  
o p e r a t i o n a l ) ,  R W W  a n d  E K M  h a v e  a u t h o r i z e d  t h e  w o r k  i f  
A p p l i c a t i o n s  a p p r o v e s  i n t e n d s  t o  a c c e p t  s o m e  s y n t a x  t o  a c c e s s  
t h o s e  c a p a b i l i t i e s ,  

A  b r i e f  c h a n g e o v e r  d o c u m e n t  ( o n  h o w  t o  u s e  t h e  n e w  c o m m a n d s )  m i g h t  
t a k e  a  h a l f  ° a y ,  T h e  o u t p u t  P r o c e s s o r  U s e r s '  G u i d e  c a n  b e  c h a n g e d  
q u i c k l y ;  t h i s  s y n t a x  w o u l d  m a k e  t h e  d e s c r i p t i o n  t h e r e  m u c h  s i m p l e r  
a n d  c l e a r e r .  U s e r  s e r v i c e s  m u s t  t h e n  i n f o r m  o u r  u s e r s .  O t h e r  
d o c u m e n t a t i o n  ( c o m m a n d  s u m m a r y ,  e t c . )  m a y  b e  a f f e c t e d ,  

I n t e r e s t e d  p a r t i e s  m a y  t r y  t h e  s y n t a x  ( a l t h o u g h  e x e c u t i o n  i s  n o t  
g u a r a n t e e d )  b y  t r y i n g  t h e  o u t p u t  c o m m a n d  i n  t h e  u s e r - a t t a c h a b l e  
s u b s y s t e m  ( i r e y e r .  f  o r m a t ,  s u b s y s , ) ,  

P o t e n t i a l  G r o w t h  

A  f i e l d  m i g h t  b e  a d d e d  w h i c h  a l l o w s  o u t p u t  o f  a  
F i l e / S t a t e m e n t / B r a n c h / G r o u p / P I e x  ,  

T h e  d e f a u l t  p r i n t e r  m i g h t  b e  s t o r e d  i n  t h e  u S e r  ° r o f i i e .  a l l o w i n g  
e a c h  u s e r  t c  d i r e c t ; ^  a c c e s s  t h e  a p p r o p r i a t e  h a r d w a r e .  

O u t p u t  T e s t  COM .  Q u i c k p r i n t  a n d  j o u r n a l  g u i c K p r i n t  m i g h t  b e  
m o d i f i e d  t o  a l l o w  c o d i n g  f o r  a  t e r m i n a l  ( a s  w e l l  a s  P r i n t e r  a n d  
T e n e x  p r i n t e r ) .  

4 b 2 e  

b a  

5 b  

5 C  

6  

6  a  

6 b  

6 c  

1 3  



N D M  2 3 - A P R - 7 5  1 4 : 5 6  3 2 S 7 1  
P R O P O S A L  F O R  N E W  S Y N T A X  F O R  O U T P U T  C O M M A N D S  

O u t p u t  S e q u e n t i a l  f l i g h t  b e  m a d e  s i m p l y  a n o t h e r  o u t p u t  f o r m a t *  w i t h  
a i l  t h e  d e v i c e  a n d  d e s t i n a t i o n  o p t i o n s ,  h b  

1 4  



PROPOSAL FOP NE A SYNTAX FOR OUTPUT COMMANDS 
NDM 23-APR-75  14 :56  32371  

(U32371  )  23 -APR- /5  14 :56 ; :? ;  T i t l e :  Au tho rcs ) :  N,  Dean  Meye r /NDM 
D is t r i bu t i on :  / JCM [  ACTION }  )  RLLC t  ACT ION ]  )  JHBC C ACT ION ]  )  
RA3Y(  [  ACTION J  )  EKM(  t  ACT ION ]  )  SHI -ARC(  t  INFO-ONLY j  )  }  
sub -Co l l ec t i ons :  N IC  SRI -ARC? C le rX :  NDM;  O r i g i n ;  <  MEYER# 
OUTPUTCOM,NLS|2#  > , ' 2J -APR-75  14 ;53  NDM 



N e t w o r k  P e r f o r r r a n c e  m e s s a g e s  t o r  A P H  7 5  
D L S  2 4 - A P R - 7 5  0 6 : 5 7  3 2 3 7 2  

T o m ,  1  n a v e  t h e  r e f e r e n c e  t o  M a r c h  n e t w o r k  t r o u b l e  s h o o t i n g  e f f o r t s  
i f  y o u  w a n t  i t ,  X  r e l i e v e  W a l d e n  w i l l  b e  s u m m a r i z i n g  t h e  f i n d i n g s  
a n d  f i x e s ,  W h e n  X  g e t  i t  1  w i l l  p a s s  i t  a l o n g  t o  y o u .  



Network: Performance messages for APR 75 
QLS 24-APH-75 06557 32372 

21-APP-75 1313-FDI LYNCH at SBX-AI5 Tymshare TIP Performance is 
much better Distribution; NET PERFORMANCE TECHNICAL GROUP 
[BBN]<MCKENZIE>NPTG,TXT5 Received at; 2UAPR-75 X3s 15119 1 

All of the efforts of those who have contributed are greatly 
appreciated by me, at least, I use the Tymshare TIP for access to 
the ARPANET and the performance has greatly improved recently. 
There is absolutely no stuttering/pausing as there used to be. 
Thanks, Dan Lynch la 

17-APP-75 0813*EDT BARKER at BBN-TENEX; TYMSHARE TIP Problem 
Distribution; NET PERFORMANCE TECHNICAL GROUP 
CBBN]<MCKENZIE>NPi'G.TXT; Received at; 17-APR-75 05; X4:09 2 

A hardware problem has been found and fixed in tne TYMSHARE IIP 
which could have accounted for some performance degradation. The 
problem was a bao ic which caused the TIP timeout interrupt to be 
generated tcc frequently, 2a 

As part cf Our effort to understand the performance of the 
subnet last month# we built a tool into the IMPS and Tips whicn 
reported their relative idleness to NCC, This tool showed that 
the TYMSHARE TIP was running slow, This was then explained in 
terms of supporting a VDH, a very Dusy host, and a lot of terminal 
bandwidth. while it'was running more slowly than most other 
machines in the net# it never appeared to be critically short of 
conputational power, It always appeared to be idle a substantial 
amount of the time, 2 b  

It was observed that after the VDH was removed, and even in the 
dead of night, TYMSHARE was still net as idle as most machines. 
This prompted a review of Host, TIP, and store-and-forward' traffic 
on an hour by hour basis. This review revealed tnat even when 
there was net substantial traffic from any of these sources, the 
machine was unusually slow, A quick cneck showed that the IMPS 
clock was running at the correct frequency. This lead to the 
hypothesis that the only remaining hardware interrupting device, 
the TIP clock, might be running too fast, 2c 

We generated a patch to the TIP# which we installed temporarily 
at TYMSHARE to measure the frequency of this interrupt, and found 
that it was indeed happening a factor of 2 too frequently, 2d 

Honeywell was called to worK on the Problem, and with tne 
direction of Hiscox cBBN) found tpe bad chip wnicn was causing the 
problem, After tne chip was replaced (1800 EDT 4• Ie>3 the 
frequency was again measured from NCC and found to oe now correct, 2e 

in view cf the fact that we never did see the TYMSHARE TIP "run 

1 



D L S  2 4 - A P R - 7 5  0 6 5 5 7  3 2 3 7 2  
N e t w o r k  P e r f o r m a n c e  m e s s a g e s  f o r  A P R  7 5  

o u t  o f  b a n d w i d t h " ,  i t  w o u l d  b e  l i t t l e  s u r p r i s i n g  i f  n o  v i s i b l e  
e f f e c t  w e r e  o b s e r v e d  f r o m  t h i s  c h a n g e .  I t  i s  q u i t e  p o s s i b l e ,  
h o w e v e r ,  t h a t  f u n d a m e n t a l  c h a n g e s  w i l l  b e  O b s e r v e d  -  a n a  i f  s o ,  w e  
w o u l d  l i k e  t o  n e a r  a b o u t  t h e m ,  2 i  

H a v i n g  f o u n d  t h e  P a t c h  t o  m e a s u r e  t h e  i n t e r r u p t  f r e q u e n c y  a  
u s e f u l  t o o l ,  w e  h a v e  i n c o r p o r a t e d  t h e  p a t e n  i n t o  t h e  n o r m a l  
o p e r a t i o n a l  T I P  s y s t e m ,  x o e  p a t c h e d  s y s t e m  w i l l  b e  b r o a d c a s t  t o  
a l l  T i p s  t o n i g h t ,  a n d  w e  w i l l  o e  a b l e  t o  s t a r t  u n i v e r s a l  
m e a s u r e m e n t s  t o m o r r o w ,  O f  t h e  o t h e r  m a c h i n e s  w e  h a v e  m e a s u r e d ,  
n o n e  d i s p l a y  a n y  e r r o r  i n  t h e  i n t e r r u p t  f r e q u e n c y ,  2 g  

T h e r e  i s  n o  g u e s s  a s  t o  h o w  l o n g  t h i s  p r o b l e m  m a y  h a v e  e x i s t e d .  
A n y  o b s e r v a t i o n  o f  a  r e t u r n  t o  a  p r e v i o u s  b e h a v i o u r  p a t t e r n  i n  
T Y M S H A R E  m i g h t  g i v e  a  n i n t  t h a t  a t  l e a s t  t h e r e  w a s  a  d a y  w h e n  i t  
d i d n ' t  e x i s t ,  A g a i n  -  o b s e r v a t i o n s ,  p l e a s e ?  H o p e f u l l y  w i t h  t h e  
p a t c h e d  s y s t e m ,  w e  w i l l  s o o n  h a v e  r e g u l a r  c h e c k i n g  p r o c e d u r e s  t o  
p r e v e n t  t h i s  f r o m  g o i n g  u n n o t i c e d  a g a i n ,  2 h  

/ B e n  2 1  

12-APR*75 1258*EOT MCKENZIE a t  BBN-TENEXI A d d r e s s  F i l e  i s  U p d a t e d  
D i s t r i b u t i o n s  NET PERFORMANCE TECHNICAL GROUP 
C B B N ] < M C K E N Z I E > N ' P T ( J | T X T I  R e c e i v e d  a t :  1 2 - A P R - 7 5  0 9 : 5 9 : 3 4  3  

T h e  a d d r e s s  f i l e  N P T G  i s  u p d a t e d  a s  s p e c i f i e d  b y  i r o y  i n  h i s  
m e s s a g e  o f  1 1  A p r i l ,  A l e x  M c k e n z i e  3 a  

l l - A P R - 7 5  1 8 0 3 -EDT I R B Y  a t  B 8 N - T E N E X B :  N e w  n a m e s  f o r  N P T G :  I r b y ,  
V i c t o r ,  W h i t e ,  A n d r e w s ,  P o s t e l  b a c k  t o  NSW D i s t r i b u t i o n :  NET 
P E R F O R M A N C E  T E C H N I C A L  G R O U P  C B B N ] < M C K E N Z I E » N P T G , T X T  J ,  h o p p e r  R e c e i v e d  
a t :  i l - A P P - 7 5  1  b  S  0 5  1  2 9  4  

A l e x  ( a n d  a n y o n e  e l s e  w i t h  a n  N P T G  d i s t r i b u t i o n  l i s t ) ,  p l e a s e  a d d  
K R E M E R S E S R I - A I C  a n a  H O P P E R @ B B N B  t o  y o u r  d i s t r i b u t i o n  l i s t ,  4 a  

A l t h o u g h  A R C  i s  v e r y  i n t e r e s t e d  i n  t h e  N P T G  w o r k ,  w e  h a y e  
C o n t r a c t s  t o  d o  o t h e r  w o r * ,  C o n s e q u e n t l y ,  j a n  K r e m e r s  a n d  D a v e  
H o p p e r  w i l l  b e c o m e  t h e  N P T G  c o n t a c t s  f o r  A R C .  T h e  r e s t  o f  u s  w i l l  
b e  r e t u r n i n g  t o  o u r  o t h e r  c o m m i t m e n t ,  w e  w o u l d  l i k e  t o  r e m a i n  o n  
t h e  d i s t r i b u t i o n  l i s t  a n d  w i l l  r e t u r n  o u r  a t t e n t i o n  t o  N P T G  
m a t t e r s  o n  a n  a s - n e e d e d  b a s i s ,  4 b  

- -  C h a r l e s ,  4 c  

1 Q - A P R - 7 S  1  1 5 8 - E D I  8 U R C H F I E L  a t  B B N - T E N E X A !  B B N  S Y S T E M  B  
U N A V A I L A B I L I T Y  D U R I N G  M A R C H  Dis t r i bu t i on :  TN&T P E R F O R M A N C E  TECHNICAL 
G R O U P  C B B N ]  < M C K E N Z I E > N P T ' G , T X T I  ,  n i c k e r s o n ,  c h i p m a n ,  c a l i e v a  R e c e i v e d  
a t :  1 Q - A P F - 7 5  1 0 : 1 7 : 2 1  b  

2 



N e t w o r K  P e r f o r m a n c e  m e s s a g e s  f o r  A P R  7 5  
D L S  2 4 - A P R - 7 5  0 6  !  5 7  3 2 3 7 2  

A T T E N T I O N :  D I C K  W A T S O N  

E n c l o s e d  a r e  t h e  S y s t e m  B  . M a r c h  u n a v a i l a b i l i t y  l o g s  o f  b o t h  o u r  
c o m p u t e r  c e n t e r  a n d  t h e  N e t w o r K  C o n t r o l  C e n t e r .  A s  y o u  w i l l  n o t e ,  
t h e  c o r r e l a t i o n  b e t w e e n  t h e  t w o  i s  h i g h  b u t  n o t  p e r f e c t ,  I  h o p e  
t h e s e  a r e  h e l p f u l  l n  c o m p a r i s o n s  w i t h  y o u r  o w n  l o g s ,  

A l s o  i n c l u d e d  i s  a  b r i e f  r e p o r t  o n  o u r  a c t i v i t i e s  t n i s  m o n t h  t o  
r e d u c e  S y s t e m  B  u n a v a i l a b i l i t y ,  T h a m e s ,  J e r r y  

S Y S T E M  B  

T E N E X  M O N T H L Y  U N A V A I L A B I L I T Y  R E P O R T  

F O R  T H E  M O N T H  O F  M A R C H  

R E L O A D S  I N T E R R U P T I O N S  -

D A T E  T I M E  D U R A T I O N  

S C H E D U L E D  F , M ,  J / 4  
0 4 : 0 0  4 1 0 2  3 / 2 6  

0 4 : 0 0  
0 4  |  0 0  

4 : 0 0  3 / 1 1  
6 : 4 5  

D A T E  T I M E  D U R A T I O N  

0 4 : 0 0  3 ! 4 5  3 / 1 8  

S C H E D U L E D  S O F T W A R E  3 / 4  0 8 : 0 0  1 1 2 5  3 / 4  I 8 : Q O  •  1  5  
3 / 2 5  0 2 : 4 5  9 : 0 0  3 / 2 7  0 8 : 5 6  :  1 5  

P O W E R  O U T A G E  3 / 5  0 2 * 0 0  6 : 4 0  3 / 2 0  0 2 : 1 0  3 S 4 5  

N E T W Q R K - T I P - I M P  3 / 1 7  0 3 : 5 0  6 : 2 0  3 / 2 1  1 7 *0.0 1 0 5  3 / 2 2  
0 4 : 5 3  7 : 5 4  3 / 2 8  1 2 : 1 0  * 1 0  3 / 3 0  2 0 1 4 6  : 0 1  3 / 3 1  
0 3 : 4 4  : c i  

M E M O R Y ( A M P E X )  3 / 1 0  1 9 : 2 3  1  2 4  3 / 1 0  2 0 : 0 2  1 1 3  
3 / 2 0  0 6 : 1 1  : 1 3  3 / 2 2  1 9 :  0 0  : 1 8  3 / 2 4  1 7 : 1 5  : 2 2  3 / 2 7  
1 4 : 5 5  1 1 1 2  3 / 3 1  1 0 : 3 0  :  2 0  

D I S K S ( C A L C C M P  J  3 / 6  1 6 : 2 0  1 * 5 5  3 / 3 1  1 1 1  3 5  :  3 0  
O P E R A T I O N  O V E R D U E  3 / 4  1 5 : 3 3  * 0 1  3 / 3 1  
1 1 * 1 7  ; O  L  

S O F T W A R E -  P A G E R  T R A P  3 / 2 6  1 9 : 4 3  S  2 2  P A G E R  T R A P  3 / 2 8  
0 8 : 1 0  : 1 4  S P T  F U L L  3 / 2 8  2 1 : 4 2  1 2 1  S P T  F U L L  3 / 2 9  
1 1 : 4 0  : 2 G  S P I  F U L L  3 / 2 9  1 5 : 3 5  * 1 7  P A G E  F A U L T  J / 3 0  
1 7 J 2 5  :  2  o  

H U M A N  E R R O R  S O F T W A R E  
1 2 : 1 2  : 0 2  

3 / 2 7  

b a  

5 b  

5 C  

5 d  

5 e  

5  f  

5 g  

5 h  

5 1  

5:3 

5 K  

5 1  

5 m  

5 n  

5 o  

3 



Network Performance messages for APR 75 
DLS 24-APR-75 06 8 57 32372 

UNKNOWN 3/3 1 7 8 55 
121 3/19 10120 8 06 3/2 1 10 8 46 8 44 bp 

RELOADS-29 FOR 62?17 INTERRUPT IONS-8 FUR { 48 5q 

TQTAL-37 FOR 63805 5r 

NETWORK CONTROL CENTER - SYSTEM B UNAVAILABILITY LUG 5s 

MARCH 1975 5t 

DATE TIME DURATION COMMENT 
5U 

MAP 3 17558 10 CAUSE UNKNOWN 4 
4802 5824 PREVENTATIVE MAINTENANCE 18802 11 
SCHEDULED SOFTWARE DOWN b 12814 1 NOT 
LOGGED BY pCC UPERATOR 16 8 37 2 S 38 DISC HARDWARE 
FAILURE 7 11836 1 NOT LOGGED BY RCC 
OPERATOR 9 1Q;46 ? NOT LOGGED BY RCC 
OPERATOR 10 19822 27 MEMORY HARDWARE 
FAILURE 19858 17 MEMORY HARDWARE FAILURE 11 
4?02 3855 PREVENTATIVE MAINTENANCE 14 
12842 1 NOT LOGGED BY RCC OPERATOR 17 
6835 4834 TIP/IMP FAILURE 18 4801 
4 8 0 1 ~ " PREVENTATIVE MAINTENANCE 19 10s 17 
19 CAUSE UNKNOWN 20 6806 16 
MEMORY HARDWARE FAILURE 21 1 0 8 45 ? CAUSE 
UNKNOWN 22 4 s 0 3 8 8 20 TIP/IMP FAILURE 19:05 
17 MEMORY HARDWARE FAILURE 24 17813 22 
MEMORY HARDWARE FAILURE 25 2 8 40 1 1 8 45 
SCHEDULED HARDWARE 13:09 1 NOT LOGGED BY RCC 
OPERATOR 13826 5 NOT LOGGED BY RCC OPERATOR 26 
4500 6844 PREVENTATIVE MAINTENANCE 19842 20 
TENEX SOFTWARE FAILURE 27 3859 3:15 
SCHEDULED HARDWARE 8856 14 SCHEDULED SOFTWARE 
12811 2 HUMAN ERROR 14:50 1113 
MEMORY HARDWARE FAILURE 28 8:05 22 TENEX 
SOFTWARE FAILURE" 21|40 22 TENEX SOFTWARE FAILURE 
29 11839 19 TENEX SOFTWARE FAILURE 15:31 
20 TENEX SOFTWARE FAILURE 31 3;29 13 
TIP/IMP FAILURE 10: 24 1 8 4 2 MEMORY HARDWARE FAILURE 5V 

RELIABILITY IMPROVEMENT PROGRESS 5W 

1, The SPT has Been expanded from 5 to g Pages to prevent "SPT 
FULL" crashes, 5x 
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D L S  2 4 - A P R - 7 5  0 b : 5 7  3 2 3 7 2  
N e t w o r k  P e r f o r m a n c e  m e s s a g e s  f o r  A P R  7 5  

2 ,  T h e  s c h e d u l e d  P M  o n  3 / 2 6  i n c l u d e d  t h e  i n s t a l l a t i o n  o f  a  i  
m i l l i s e c o n d  c l o c k ,  5 y  

3 ,  T h e  e x t e n d e d  o u t a g e  o n  3 / 2 5  w a s  a n  a t t e m p t  t o  d u m p  a n d  r e l o a d  
t h e  d i s c  w i t h  a  " v i r t u a l  d r u m "  t w i c e  a s  l a r g e ,  5 z  

4 ,  T h e  X - Y  c u r r e n t s  i n  s e c t o r  3  o f  t n e  A M P E X  m e m o r y  n a v e  f c e e n  
a d j u s t e d  t o  c r i n g  t h e m  b a c k  i n t o  s p e c ,  a n d  a  v i b r a t i o n - s e n s i t i v e  
m o d u l e  w a s  r e p l a c e d  i n  s e c t o r  l ,  5 a s  

5 ,  D i s c  p r o b l e m s  w e r e  t r a c e d  t o  a n  i n t e r m i t t e n t  I / O  b u s  w h i c h  h a s  
b e e n  r e p l a c e d ,  5 a a  

6 ,  D e f e c t i v e  m o d u l e  i n  s c a n n e r  w h i c h  f l o o d e d  s y s t e m  w i t h  s p u r i o u s  
i n t e r r u p t s  h a s  b e e n  r e p l a c e d ,  S a b  

1 0 - A P P . - 7 5  1  1 2 7 - E D T  T O M t l N S O N  a t  B B N » T E N E X A :  P r 0 9 r e s s  R e p o r t ,  T E N E X  
N C P  D e l a y s  D i s t r i b u t i o n ?  N E T  P E R F O R M A N C E  T E C H N I C A L  G R O U P  
[ B B N ] < M C K E N Z I E > N P T G . T X T I  R e c e i v e d  a t »  I O - A P R - 7 5  i U S  1 4 s 0 7  b  

T h e  s o u r c e  c t  t h e  d e l a y s  i n d i c a t e d  i n  t h e  s t a t i s t i c s  r e p o r t e d  
e a r l i e r  h a s  P e e n  f o u n d ,  B a s i c a l l y ,  t h e r e  w e r e  t w o  p r o b l e m s ,  
F i r s t ,  t h e  N C P  w a s  b e i n g  b l o c k e d  d u e  t o  a n  i n t e r l o c k  b e i n g  s e t  b y  
s o m e  o t h e r  p r o c e s s  w h i c h  s u b s e q u e n t l y  c e a s e d  r u n n i n g  d u e  t o  l a c k  
o f  p r i o r i t y .  T h e  m e c h a n i s m  w h e r e b y  s u c h  l o c k e r s  w e r e  t o  o b t a i n  
h i g h  p r i o r i t y  h a d  b e e n  l e f t  o u t  o f  t h e  N C P  i n t e r l o c k s ,  6 a  

S e c o n d ,  t h e  m e c h a n i s m  w h e r e b y  t h e  N C P  i t s e l f  w a s  g i v e n  h i g h  
p r i o r i t y  w a s  s h a r e d  b y  a  l a r g e  n u m b e r  o f  o t h e r  p r o c e s s e s  ( e . g .  
a l l  p r o c e s s e s  w a k i n g  u p  f r o m  t e r m i n a l  i n p u t )  t h u s  d e f e a t i n g  i t s  
p u r p o s e .  T h i s  m e c h a n i s m  w a s  a l s o  d e f i c i e n t  i n  t h a t  t h e  d u r a t i o n  
o f  t h e  p r o c e s s ' s  h i g h  p r i o r i t y  w a s  n o t  c o u p l e d  t o  t n e  d u r a t i o n  o f  
t h e  t a s k  b e i n g  p e r f o r m e d  w h i l e  t h e  l o c k  w a s  s e t ,  T h i s  c o u l d  
r e s u l t  i n  e i t h e r  t h e  h i g h  p r i o r i t y  t e r m i n a t i n g  t o o  s o o n  w h i c h  
w o u l d  c a u s e  a  s i t u a t i o n  l i k e  t h a t  d e s c r i b e d  a b o v e ,  o r  i t  c o u l d  
l a s t  t o o  l o n g  r e s u l t i n g  i n  t h e  p r o c e s s  c o m p e t i n g  f o r  n i g h  
p r i o r i t y  s e r v i c e  w h e n  i t  d i d  n o t  r e q u i r e  i t ,  6 b  

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

1 0 - A P R - 7 5  0 5 1 6 - P D T  W A L K E R  a t  U S C - l S u  Q F F l C E - 1  P R U B L E M  9 A P R  1 4 3 0  
T O  1 6 3 0  D i S t r i e U t i o n J  N E T  P E R F O R M A N C E  T E C H N I C A L  G R O U P  
[ B B N ) < M C K E N Z I E > N P T G , T X T !  R e c e i v e d  a t i  1 Q - A P R - 7 5  0 5 | 1 5 * 4 0  7  

A L E X ,  T H A N K S  F O R  Y O U R  H E L P  A N D  C O M M E N T S ,  I T S  M Y  U N D E R S T A N D I N G  T H A T  
A  V E R S I O N  O F  1 , 3 3  T E N E X  I S  C O M I N G  U P  A T  O F F I C E  V E R Y  S O O N  ( T H I S  
W E E K E N D ? ) ,  T H E  P R O B L E M S  I  H A D  ( A N D  I  B E L I E V E  T H A T  A  L O T  O F  O T H E R S  
H A V E  R E C E N T L Y  H A D )  A P P E A R  T O  B E  T R A C A 8 L E  T O  1 , 3 1  P R O B L E M S  W H I C H  

5 



D L S  2 4 - A P R - 7 5  0 6 S 5 7  3 2 3 7 2  
N e t w o r k :  P e r f o r m a n c e  m e s s a g e s  t o r  A P R  7  5  

H A V E  B E E N  F I X E D  I N  1 , 3 2  O R  1 . 3 3 ,  I F  O F F I C E - 1  R E A L L Y  I S  G O I N G  T O  
R U N ,  T H E  N E »  I E N E X  S O O N  I  S E E  N O  R E A S O N  T O  D W E L L  O N  M Y  P R O B L E M  O F  
Y E S T E R D A Y ,  A S  1  D I S C U S S E D  W I T H  S T E V E  B U T T E R F I E L D  Y E S T E R D A Y ,  T H E  
P R O B L E M  O F  C L O S I N G  C O N N E C T I O N S  R I G H T  A F T E R  O P E N I N G  T H E M  A P P E A R S  T O  
R E Q U I R E  A  B I T  O F  W O R K  I N  T H E  T E N E X  N C P  ( C O M M E N T S ?  J ,  7 *  

I  W A N T  T O  T H A N K  A L L  W H O  H A V E  B E E N  I N V O L V E D  I N  T H I S  P A S T  M O N T H ' S  
E X E R C I S E ,  W E  H A V E ,  L E A R N E D  A N D  A R E  S T I L L  L E A R N I N G  A  L O T ,  T H E  
P R O B L E M  N O W  I S  T O  S U M M A R I Z E  THE R E S U L T S  A N D  M A K E  P O S I T I V E  
R E C O M M E N D A T I O N S  F O R  A C T I O N  ( M A N Y  O F  Y O U  H A V E  A L R E A D Y  D O N E  A N  
E X C E L L E N T  J C 6  A T  T H I S ) .  A S  F O R  A R P A ' S  P A R T ,  I  A M  P R E P A R E D  T O  F I G H T  
V E R Y  H A R D  F C R  M O R E  N E T W O R K  L I N E S ,  A N D  M O R E  R E S O U R C E S  T O  H E L P  
C O R R E C T  T H E  T H E  M A N Y  P R O B L E M S  T H A T  W E R E  U N C O V E R E D  T H I S  L A S T  M O N T H ,  
( I  C A N ' T  P R E D I C T  H O W  S U C C E S S F U L  I  W I L L  B E  B U T  1  W I L L  T R Y  V E R Y  
H A R D , )  7 b  

T H A N K S  F O R  A L L  Y O U R  E F F O R T S ,  L E T ' S  P R E S S  O N ,  7 c  

S T E V E  7 d  

9 -APR-75  17  48 -EDT MCKENZIE a t  BBN -TEN EX  5 T od ay ' s  prob lem 
D i s t r i b u t i o n !  NET PERFORMANCE TECHNI CAL GROUP 
[ B B N ] < M C K E N Z I £ > N P f G , T X T J  R e c e i v e d  a t !  1 Q - A P R - 7 5  G 5 ; 4 5 ! l 4  8  

S t e v e ,  T h i s  i s  a  s u m m a r y  o f  w h a t  w e  b e l i e v e  w e r e  t h e  c a u s e s  o f  
y o u r  p r o o l e r r s  i n  t r y i n g  t o  u s e  O F F X C E - l  f r o m  t h e  A R P A  T I P  a t  a b o u t  
1 4 3 0  ( E T )  t o d a y ,  H a  

1 )  w i t h  t h e  e x c e p t i o n  o f  t h e  c o n t i n u i n g  a b s e n c e  o f  t h e  M o f f e t t  
I M P ,  t h e  n e t w o r k  s e e m e d  t o  u s  t o  b e  i n  g o o d  s h a p e ,  8 b  

2 )  o F F I C E - i  w a s  p r e t t y  h e a v i l y  l o a d e d ,  A  S Y S T A T  a t  1 4 5 0  ( E T )  
S a i d !  . . .  2 a i  D O E S  L O A D  A V  6 , 3 9  1 0 , 0 1  1 0 . 6 6  & C  

3 )  O F F I C E - 1  « a s  q u i t e  c o n f u s e d  a b o u t  t h e  s t a t e  o f  i t s  c o n n e c t i o n s  
t o  p o r t  2 7  ( o c t a l  3  a t  t h e  A R P A  T I P ,  T n e  e v i d e n c e  a v a i l a b l e  t o  o u r  
g r o u p  s u g g e s t s  a  b u g  i n  t h e  r o u t i n e s  w h i c h  h a s h  i n t o  t h e  
C o n n e c t i o n  t a b l e s ;  t h i s  b u g  w a s  f o U n d  a t  B B N  i n  T E N E X  i , 3 i  a n d  t h e  
f i x  w a s  i n c o r p o r a t e d  i n  t h e  c o d e  f o r  T E N E X  1 , 3 2  ( a n d  1 , 3 3 ) ,  

4 )  w e  s p e c u l a t e  t h a t  t h e  s e q u e n c e  o f  e v e n t s  l e a d i n g  t o  t h e  
s e q u e n c e {  8 C  4 3  [ t y p e d  b y  y 0 u ]  T r y l n g , . .  [ t y p e d  b y  
y o u r  T I P ]  < v e r ?  l o n g  w a i t >  O p e n  [ t y p e d  b y  y o u r  T I P ]  
C l o s e d  [ t y p e d  i m m e d i a t e l y  a f t e r w a r d s  b y  y o u r  T I P ]  w a s  
c a u s e d  b y  t h e  f o l l o w i n g  s e q u e n c e  o f  e v e n t s *  T h e  T I P  s t a r t e d  t h e  
i n i t i a l  e x c h a n g e '  o f  p r o t o c o l  c o m m a n d s  t o  o p e n  t n e  P a i r  o f  T E L N E T  
c o n n e c t i o n s , " s i g n i f y i n g  t h i s  b y  t y p i n g  " T r y i n g , , , "  T h e  Q F F l C E - i  
N C P  g e n e r a t e d  t n e  i n i t i a l  ( p o s i t i v e )  a n s w e r  t o  t h i s  r e q u e s t ,  
H o w e v e r ,  f o r  s o m e  u n k n o w n  r e a s o n ,  p e r h a p s  r e l a t e d  t o  t r a f f i c  l o a d  

8 0  

6 



N e t w o r k  P e r f o r m a n c e  m e s s a g e s  f o r  A P R  7 5  
D L S  2 4 - A P H - 7 5  O b  { 5 7  3 2 3 7 2  

a n a  p e r h a p s  r e l a t e d  t o  t h e  c o n n e c t i o n  t a b l e  p r o b l e m s ,  t h i s  m e s s a g e  
d i e s  n o t  g e t  d e l i v e r e o  t o  t h e  A R P A  T I P  u n t i l  T E N E X ' S  t i m e r  r a n  o u t  
o n  t h e  a t t e m p t e d  o p e n ,  c a u s i n g  T E N E X  t o  g e n e r a t e  a  " s p o n t a n e o u s  
c l o s e " t o  t h e  c o n n e c t i o n .  T h e s e  t w o  m e s s a g e s  w e r e  d e l i v e r e d  t o  t h e  
T I P  i n  t h e  s a m e  o r d e r  t h e y  w e r e  g e n e r a t e d ,  s o  t h e  T I P  f i r s t  t o l d  
y o u  t h a t  t h e  c o n n e c t i o n  w a s  o p e n  a n d  t h e n  t h a t  i t  w a s  c l o s e d  ( j u s t  
w h a t  h a p p e n e d ) ,  Y o u  d o  n o t  s e e  t h i s  p r o b l e m  w i t h  T I P  v e r s i o n  3 2 2 »  
e v e n  i f  I t  o c c u r s ,  b e c a u s e  t h e  T I P  w a i t s  a  ( s h o r t e r )  p e r i o d  a n d  
t h e n  t y p e s  " T i m e o u t ' 1 ,  s u p p r e s s i n g  a l l  s u b s e q u e n t  i n t e r c h a n g e s ,  

w e  d o  n o t  b e l i e v e  t h a t  y o u  a r e  e x p e c t i n g  u s  t o  p u r s u e  t h i s  
p a r t i c u l a r  i n c i d e n t  f u r t h e r ;  p l e a s e  c o r r e c t  m e  i t  I ' m  w r o n g .  

8 e  

8 1  

R e g a r d s *  A l e x  8 g  

8 - A P R - 7 5  0 S 4 O - E D 1  M C K E N Z I E  a t  B B N - T E N E X :  M O V E  O F  S U M E X  " V D h »  
D i s t r i b u t i o n :  N E T  P E R F O R M A N C E  T E C H N I C A L  G R O U P  
[ B B N ] < M C K E N Z I E > N P T G , T X T {  R e c e i v e d  a t :  8 - A P R - 7 5  0 7 : 0 4 : 4 3  

T H I S  I S  T O  B E L A T E D L Y  N O T I F Y  E V E R Y O N E  I N  T H I S  G R O U P  T H A T  A N  I M P  W A S  
I N S T A L L E D  A T  S U M E X  O V E R  T H E  W E E K E N D ,  T H E  S U M E X  H O S T  W A S  A T T A C H E D  
T O  T H I S  I M P  A S  A  L O C A L  H O S T  ( D E C I M A L  A D D R E S S  5 6 ) ,  A N D  T H E  V P H  C O D E  
W A S  P E R M A N E N T L Y  R E M O V E D  F R O M  " T H E  T Y M S H A R E  T I P ,  A T  T H E  M O M E N T  T H E  
S U M E X  I M P  I S  C O N N E C T E D  T O  T H E  R E S T  O F  T H E  N E T W O R K  A S  A  " S P U R "  O N  
T H E  T Y M S H A R E  T I P  ( U S I N G  T H E  C I R C U I T  F O R M E R L Y  U S E D  F O R  T H E  V D H  
C O N N E C T I O N )  B U T  T H E R E  I S  A  S T R O N G  P O S S I B I L I T Y  T H A T  T H E  S U - D S L  V D H  
A  I L L  B E C O M E  A T T A C H E D  T O  T H E  S U M E X  I M P  A N D  T H A T  T H E  S T A N F O R D / S U - D S L  
C I R C U I T  W I L L  B E C O M E  A N  I M p / I M p  C I R C U I T  F R O M  S T A N F O R D  T O  S U M E X ,  
T H I S  C O U L D  B E  O F  G R E A T  B E N E F I T ,  S I N C E  I T  W O U L D  B R E A K  T H E  L O N G  
C H A I N  O F  I M P S  F R O M  U C L A  T O  S R I ,  A N D  W O U L D  M A K E  T H E  
T Y M S H A R E . T O - A R P A  P A T H  C O N S I D E R A B L Y  S H O R T E R ,  R E G A R D S ,  A L E X  9 a  

4 - A P R - 7 5  2 1 4 9 . E O T  N A L D E N  a t  B B N - T E N E X :  l r o y ' s  l o g  D i s t r i b u t i o n ;  
M C K E N Z I E ,  M A L M A N ,  n e t  p e r f o r m a n c e  t e c h n i c a l  g r o u p  
t b b n ] < m c k e n z i e > n p t g l t x t i  R e c e i v e d  a t :  4 - A P R - 7 5  1 8 1 5 8 : 2 9  

j o e l ,  w i l l  y o u  p l e a s e  c n e c k  o v e r  t h e  a u t o d i a l l e r  l o g s  t o r  t h e  p a s t  
s e v e r a l  w e e k s  t o  s e e  i f  a n y  t r o u b l e  w i t h  9 6 4 - 9 9 9 7  a t  t h e  a m e s  t i p  
h a s  b e e n  a p p a r e n t ,  d a t a - s e t  h a n g - u p  h a s  b e e n  r e p o r t e d  o n  t h i s  
p o r t .  

a l e x ,  w o u l d  i t  b e  p o s s i b l e  f o r  o n e  o f  t h e  n c c  o p e r a t o r s  ( f o r  
i n s t a n c e )  t o  c h e c k  b a c k  o y e r  t h e  n c c  l o g  f o r  t h e  t i m e s  m e n t i o n e d  
i n  i r b y ' s  l e g  o f  c o n n e c t i o n  b r e a k s  t o  s e e  w h a t  c a n  b e  l e a r n e d ?  

a a v e  

4 - A P R - 7 5  2 1 3 0 - E D T  W A L D E N  a t  B B N - T E N E X :  b o r < e n  c o n n e c t i o n s  

10  
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1 0 b  
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D L S  2 4 - A P R - 7 5  Q f e ? 5 7  3 2 3 7 2  
N e t w o r k  P e r t o r m a n c e  m e s s a g e s  f o r  A P R  7 5  

D i s t r i b u t i o n ?  I R b Y  A T  B 6 N B ,  n e t  p e r f o r m a n c e  t e c h n i c a l  g r o u p  
[ b b n ] < m c k e n z i e > n p t g . t x t ;  R e c e i v e d  a t :  4 - A P R - 7 5  1 8 ? 3 5 ? 3 4  i l  

C h a r l e s ,  l  i a  

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

1 ,  t i p / d a t a - s e t  h a n g i n g  u p  o n  y o u ,  t h e  n c c  s t a f f  c a n  h e l p  t r y  t o  
t r a c k  t h i s  c n e  d o w n  i f  i t  r e o c c u r s ,  l i e  

2 ,  n e t  t r o u b l e  o r  b b n  i m p  d e a d ,  n o  f a n c y  i s o l a t i o n  d i a g n o s i s  
n e e d e d  h e r e ,  j u s t  h a v e  t o  k e e p  t r y i n g  t o  i m p r o v e  i m p  r e l i a b i l i t y ,  
w e  r e c e n t l y  g o t  o n e  b u g  o u t  o f  t n e  t i p  w h i c h  w a s  c r a s h i n g  t h e  b b n  
t i p  a b o u t  o n c e  p e r  d a y ,  a n d  w e  a r e  c o n t i n u i n g  t o  l o o k  f o r  s u c h  
b u g s ,  w e  p o s t m o r t e m  e v e r y  c r a s h  c a r e f u l l y ,  1 1 a  

3 ,  t e n e x  c r a s h ,  s a m e  s t o r y  a s  w i t h  t h e  t i p  c r a s h e s ,  t h e  t e n e x  
g u y s  t r y  v e r y  h a r d "  t o  g e t  t n e  b u g s  o u t  o f  t e n e x  a n d  i  a m  s u r e  
w i l l  c o n t i n u e  t o  t r y .  H o  

4 ,  t e n e x  b u g  h i t ' s ,  t h e  t e n e x  g u y s  a r Q u e d  v e r y  c o n v i n c i n g l y  i n  a n  
r f c  s o m e  t i m e  a g o  t h a t  s o m e  b u g  h i t s  a r e  u n a v o i d a b l e  a n d  t h e  b e s t  
t h a t  c o u l d  b e  d o n e  i s  t o  h a v e  t h e  t i p  a n d  t e n e x  t r y  t o  p u t  t h e  
c o n n e c t i o n  b a c k  t o g e t h e r  t o  m i n i m i z e  t h e  u s e r s  p a i n ,  w e  h a v e  h a d  
s o m e  t r o u b l e  i n  t h e  p a s t  m a k i n g  t h i s  r e c o n n e c t i o n  m e c h a n i s m  w o r k ,  
b o t h  o n  t h e  t e n e x  s i d e  a n d  t h e  t i p  s i d e ,  a n a  i f  y o u  c o n s i s t e n t l y  
s e e  t h e  t i p  f a i l  t o  r e s t o r e  s u s p e n d e d  c o n n e c t i o n s ,  p l e a s e  l e t  u s  
k n o w  s o  w e  c a n  d e b u g  t h e  m e c h a n i s m  s o m e  m o r e ,  o f  c o u r s e ,  i n  s o m e  •  
c a s e s  t e n e x  g i v e s  u p  a n d  r e s t a r t s  r a t h e r  t h a n  c o n t i n u i n g  a n d  t h e  
c o n n e c t i o n  c a n  n o t  g e t  r e s t o r e d  f o r  t h i s  r e a s o n ,  t n e r e  i s  n o t n i n g  
t o  d e b u g  i n  t h i s  s i t u a t i o n ,  i f  t h e r e  i s  a n y  c o n t u s i o n  o v e r  t h i s  
m e c h a n i s m ,  1  w i l l  b e  g l a d  t o  p o i n t  y o u  t o  d o c u m e n t a t i o n  o r  t o  t r y  
t o  w r i t e  b e t t e r  d o c u m e n t a t i o n ,  w e  d o  e n c o u r a g e  e l f  t o  a d o p t  t n e  

'  t i p / t e n e x  c o n n e c t i o n  r e s t o r a t i o n  m e c h a n i s m  a n d  w i l l  o e  g l a d  t o  
s u p p l y  d o c u m e n t a t i o n  o n  t h e  p r o t o c o l s ,  5 ,  t h e r e  c a n  b e  a n o t h e r  
k l n a  o f  c o n n e c t i o n  b r e a k a g e  w h i c h  y o u r  m e s a g e  d o e s  n o t  l e a d  m e  t o  
b e l i e v e  i s  h a p p e n i n g  b u t  w h i c h  y o u  s h o u l d  b e  a w a r e  o f  a l l  t h e  
s a m e ,  i f  t e n e x  c i o e s n » t  t a k e  t r a f f i c  f r o m  t h e  i m p  f a s t  e n o u g h ,  t h e  
i m p  w i l l  d e c l a r e  i t  t a r d y ,  w e  h a v e  n o t  b e e n  s e e i n g  t h i s  m u c h  a t  
a l l  w i t h  t e n e x  1 , 3 3  a t  b b n  o f  l a t e ,  a n o t h e r ,  p r o b l e m  w h i c h  y o u r  
m e s s a g e  d o e s  n o t  i n d i c a t e  i s  h a p p e n i n g  b u t  w h i c h  w e  s h o u l d  c e  
n o t i f i e d  o f  i f  i t  b e g i n s  t o  h a p p e n  i s  t e n e x  l u s t  c i o s e l n g  ( n o t  
b r e a k i n g )  t h e  c o n n e c t i o n  o u t  o f  t h e  b l u e ,  i f  y o u  s e e  a n y  o f  t h i s ,  
w e  w a n t  t o  k n o w  a s  w i l l  t h e  t e n e x  g u y s  i  a m  s u r e ,  t h i s  w o u l d  
u n d o u b t e d l y  r e q u i r e  j o i n t  d i a g n o s i t c  e f f o r t s .  l i t  

w h i l e  t ^ e  n u m b e r  o f  b r o k e n  c o n n e c t i o n s  o r  d e a d  s Y s t e m g  i s f  i  a m  
s u r e  o  a  p a i n  f o r  y o u ,  i  a m  e n c o u r a g e  b y  y o u r  m e s s a g e  a s  i t  
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doesn't indicate anything mysterious happening, just system 
crashes, we can all understand the latter and try to ma<e them 
happen less, this would not he true if you were seeing many 
mysterious "hung connections", for instance. ng 

regards, dave lth 

4-APR-75 2049-EDX IRB* at BBN-TENEXB: Broxen connections 
Distribution: BALDEN, MCKENZIE# net performance technical group 
[bbn)<mcKenzie>nptg,txt: Received at; 4-APR-75 17556:59 12 

1) auto data set hangups: I have been getting this on Ames TIP 
964-8997, Am using same terminal/coupler I have used for a long 
time with no similar problems before I started using Ames TIP. 
Hasn't happened this wee* at all. About once per day before. 12a 

2) disconnects • These seem to originate from several sources, TTne 
Tip can sometimes resore the connection (ELF doesn't even try), 
BBNB usually does not crasn, since the jops are usually detached 
when we re-connect, "host not responding" is very common TIP 
message, we understand that pay Tomlinson was trying things 
yesterday and inadverantly caused sveral breaxs in about one 
hour's time, HOvever, it does seem to happennearly every morning 
around 10:00 or 11:00 PDT and one, two, or three other times each 
cay, Following is an informal log Kept att ARC (we do not pretend 
hat it is complete) 12b 

DATE 
REPORTER 

TIME DOWN TIME UP COMMENTS 

(I jus lostt my connection -- TIP resttored 10:1b our time) 3/27 
12:15 13:05 Host Rejecting (BBNB) Hopper 3/28 
09:08 ? BBN IMP DEAD Postel I just 
lost my connection twice entering the above line -- time above 
should be 9:45 not 10:15, 3/28 
not responding (BBNB) Postel 
down then BBNB down popper 
host not responding (BBNB) Hopper 
Host dead 
down 
down postel 
then BBNB down 
down Postel 
Postel 4/3 08:30 
Posttel 4/3 
watson 4/3 10:08 
10:22 
10:30 
13:58 

Enard 4/1 
postel 4/1 

4/2 10:10 
Maynard 4/2 

18:45 
J/30 
3/31 
3/31 
1400 
2049 

11:55 

13:00 
0735 
08:40 

1 
1440 

4/2 

08:50 

? 
10:31 
13:59 

12:52 
08:35 

? 

? 
BBN imp 
12:08 
BBN imp 13:05 

host not responding (BBN) 
9:00 BBNB down 

Host 
net 
0800 
? 
BBNB 
BBNB 
down 
BBN imp 
down 

10:14 host dead 
host dead 
Bug halt at bbnb 
host dead 

Hopper 4/i 
Lleberman 4/3 
Maynard 4/3 
Posttel 4/4 
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S : 4 5  9 J 5 0  h o s t  n o t  r e s p o n d i n g  ( B B N B )  P o s t e i  4 / 4  
1 0 : 0 0  1 , 0 : 0 1  h o s t  n o t  r e s p o n d i n g  ( B B N B )  P o s t e i  4 / 4  
1 0 : 0 1  1 0 : 0 3  h o s t  n o t  r e s p o n d i n g  ( B B N B )  P o s t e i  CUP 
r e s o r e d  o n  l a s t  t h r e e ,  E L F  u s e r s  h a d  t o  r e c o n n e c t )  4 / 4  1 0 : 2 2  
1 0 : 3 0  h o s t  n o t  r e s p © n d l n g ( B B N B )  i r o y  4 / 4  i u : 5 5  
1 0 : 5 7  H o s t  n o t  r e s p o n d i n g ( B B N B )  p o s t e i  4 / 4  1 1 : 1 0  
?  H o s t  n o t  r e s p o n d i n g  ( B B N B )  P o s t e i  4 / 4  1 4 ; 0 5  
?  H o s t  n o t  r e s p o n d i n g  ( B B N B )  P o s t e i  4 / 4  1 4 : 3 5  
1 4 ; 3 8  N e t  t r o u b l e  L i e b e r m a n  1 2 c  

- -  C h a r l e s .  I 2 d  

4 - A P R - 7  5  1 9 0 4 - E D T  V I C T O R  a t  B B N - T E N E X B :  a  t e n e x  m e a s u r e m e n t  
p a c k a g e  D i s t r i b u t i o n :  WET P E R F O R M A N C E  TECHNICAL G R O U P  
( B B N 3 < M C K E N Z I E > N P T G , T X T »  R e c e i v e d  a t ;  4 - A P R - 7 5  1 6 : 0 5 : 1 7  1 3  

<  A N D R E W S ,  M E A L U R E l 3 3 , W L S ; 5 ,  > ,  4 - A P R - 7 5  1 8 : 5 2  K E V  t t t l  T h i s  I s  a  
l i s t  o f  m e a s u r e m e n t  c a p a b i l i t i e s  t h a t  w e  a t  SRI-ARC w o u l d  l i k e  t o  
s e e  a d d e d  t o  t h e  c u r r e n t  c a p a b i l i t i e s  i n  T E N E X  1 , 3 3 ,  p a r t  o f  t h e s e  
c a p a b i l i t i e s  e x i s t e d  i n  S R l - A R C s  1 3 1  s y s t e m ,  w e  m a y  i n s t a l l  p a r t  
o r  a l l  o f  t h e s e  c a p a b i l i t i e s  i n  S R i -AI T E N t x  1 , 3 3 ,  M o t i v a t i o n  
E x p e r i e n c e s  w i t h  S R I - A R C  a n d  Q F F I C E - l  m e a s u r e m e n t  s y s t e m  ( m o n i t o r  
c h a n g e s  p l u s  s u p e r w a t c h  u s e r  p r o g r a m )  h a v e  s h o w n  u s  t h a t  s u c h  a  
s y s t e m  i s  v e r y  d e s i r a b l e ,  A n  i n s t a n c e  o f  s u p e r w a t c h  r u n n i n g  a t  a  
l o w  f r e q u e n c y  P r o v i d e s  a  c o m p l e t e  r e c o r d  o f  a l l  u p - t i m e  
P e r f o r m a n c e  a n a  i s  v a l u a b l e ,  R e c e n t  e x p e r i e n c e s  o f  n e t w o r k  
p e r f o r m a n c e  p r o b l e m s  c o u p l e d  w i t h  h o s t  p e r f o r m a n c e  p r o b l e m s  
i n d i c a t e  t o  u s  t h a t  p e r f o r m a n c e  r e c o r d s  a s  w e l l  a s  h i g h  f r e q u e n c y  
p r o o i n g  c a p a b i l i t i e s  a r e  i m p o r t a n t  n o w  t o  i d e n t i t y  p r o b l e m  a r e a s ,  
B u t  s u c h  t o o l s ' w i l l  b e  C R U T I A L  i n  b e a t i n g  t h e  p e r f o r m a n c e  p r o b l e m s  
o u t  o f  t n e  N S W  c o m p l e x ,  D e f i n i t i o n s  A C O U N T E R  i s  a  w o r d  i n  m o n i t o r  
m e m o r y  t h a t  i s  i n c r e m e n t e d  e v e r y  t i m e  a n  e v e n t  ( w h i c h  i t  i s  
c o u n t i n g )  o c c u r s .  E x a m p l e ;  n u m b e r  o f  c l o c k  t i c k s .  A C O U N T  i s  a  
w o r d  i n  m o n i t o r  m e m o r y  t h a t  c o n t a i n s  a n  i n t e g e r  o f  s o m e  p a r t i c u l a r  
m e a n i n g ,  a n d  i t  i s  c o r r e c t  a t  a n y  i n s t a n t ,  E x a m p l e :  n u m b e r  o f  u s e r  
p a g e s  a v a i l a b l e  i n  s y s t e m ,  A M E T E R  i s  a  w o r d  i n  m o n i t o r  m e m o r y  
t h a t  c o n t a i n s  a  s u m  o r  i n t e g r a l ,  s t r i c t l y  s p e a k i n g ,  a  c o u n t e r  i s  a  
m e t e r .  E x a m p l e :  i n t e g r a l  o f  b a l a n c e s  s e t  j o b s  d t .  E x a m p l e :  s o l d  
t i m e  s i n c e  s y s t e m  w a s  s t a r t e d ,  A  P A R A M E T E R  i s  a  s i g n i f i c a n t  
v a r i a b l e  t h a t  i s  c o m p u t e d  b y  a  u s e r  p r o g r a m  f r o m  C O U N T E R S ,  C O U N T S  
a n d  M E T E R S ,  a i l  l i f t e d  f r o m  t h e  m o n i t o r  s p a c e  i n  a  s u f f i c i e n t l y  
s n o r t  p e r i o d  o f  t i m e ,  E x a m p l e ;  p e r  c e n t  o f  s o l d  t i m e  f o r  t h e  l a s t  
m i n u t e  o f  r e a l  t » e »  C l o c k  i n t e r r u p t  s a m p l i n g  1 3 a  

S o m e  c t  t h e  m e t e r s  w e  W o u l d  l i k e  t o  h a v e  a v a i l a b l e  a r e  b e s t  
m a i n t a i n e d  f e y  c l o c k - d r i v e n  s a m p l i n g ,  T h e  S R I - A R C  1 , 3 1  m o n i t o r  d i d  
i t s  s a m p l i n g  e v e r y  5 0  m s , ,  w h t n  t h e  t w o  c l o c k s  w e r e  s y n c r o n i z e d ,  
T h e  s a m p l i n g  o p e r a t i o n  i s  f a s t  e n o u g h  t h a t  i t  d o e ®  n o t  i n t r o d u c e  
a n y  a p p r e c i a b l e  o v e r h e a d ,  s w a p p i n g / m e m o r y  m a n a g e m e n t  m e a s u r e m e n t s  

1 0  
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R E A L  d r u m  m e a s u r e m e n t s  ( m a y  b e  o m i t t e d  w h e n  n o  p h y s i c a l  d r u m )  d r u m  
q u e u e  l e n g t h "  T h i s  i s  a  c o u n t  o f  t h e  n u m b e r  o f  e n t r i e s  i n  t h e  
p h y s i c a l  d r u m  q u e u e  ( 0 = e m p t y ) ,  d r u m  b u s y  m e t e r  T h i s  r e c o r d s  t h e  
n u m b e r  o f  5 C f f s  s a m p l e s  f o r  w h i c h  t n e  d r u m  q u e u e  l e n g t h  w a s  
n o n - z e r o ,  d r u m  q u e u e  s u m  T h i s  i s  a  m e t e r  c o n t a i n i n g  t n e  s u m  o f  t h e  
n o n - z e r o  d r u m  q u e u e  s a m p l e s  C y e i l d s  a v e r a g e  d r u m  q u e u e  l e n g t h  
g i v e n  n u m b e r  o *  s a m p l e s ) ,  d r u m  t r a n s f e r  c o u n t e r  T h i s  c o u n t s  a l l  
r e a d s  a n d  w r i t e s  t o  t h e  p h y s i c a l  d r u m ,  V I R T U A L  a r u m  m e a s u r e m e n t s  
( m a y  b e  o m i t t e d  w h e n  v i r t u a l  d r u m  =  r e a l  d r u m )  NOTE :  T n e r e  m a y  b e  
b o t h  r e a l  a n a  v i r t u a l  d r u m s ,  a s  i n  t h e  c a s e  o f  Q F F i C E " l f  i n  t h a t  
c a s e  t h e  r e a l  d r u m  i s  a  s u b s e t  o f  t h e  v i t u a i  d r u m ,  V - d r u m .  q u e u e  
l e n g t h  V - d r u m  b u s y  m e t e r  V - d r u m  q u e u e  s u m  v - d r u m  t r a n s f e r  c o u n t e r  
R E A L  d i s k  m e a s u r e m e n t s  N O T E :  V i r t u a l  d r u m  t r a n s f e r s  g o i n g  t o / f r o m  
t h e  d i s k  a r e  i n c l u d e d  h e r e ,  d i s k  q u e u e  l e n g t h  d i s k  b u s y  m e t e r  a i s k  
q u e u e  s u m  d i s k  t r a n s f e r  c o u n t e r  V i r t u a l  d r u m  c l e a n u p  a c t i v i t y  A  
c o u n t e r  r e c o r d i n g  t h e  n u m b e r  o f  p a g e  t r a n s f e r s  f r o m  v i r t u a l  d r u m  
t o  d i s k ,  P a g e s  r e g a i n e d  w i t h o u t  w r i t i n g  o n  t h e  d i s k  a r e  n o t  
c o u n t e d ,  D r u m  u s a g e  c o u n t s  c o u n t  o f  f r e e  p a g e s  o n  v i r t u a l  d r u m  
( e x i s t s  b u t  n o t  g e n e r a l l y  a c e s s a b l e )  l i b  

c o u n t  o f  f r e e  p a q e s  o n  p h y s i c a l  d r u m  C "  » )  C o r e  c l e a n u p  
a c t i v i t y  n u m b e r  o f  t r a n s f e r s  f r o m  c o r e  t o  ( v i r t u a l )  d r u m  ( c o u n t e r )  
n u m b e r  o f  t r a n s f e r s  f r o m  c o r e  t o  d i s k  ( c o u n t e r )  w o r k i n g  s e t  
m a n a g e m e n t  a c t i v i t y  N O T E :  w e  h a v e  a  p o o r  u n d e r s t a n d i n g  o f  t n e  
1 E N E X  m e m o r y  m a n a g e m e n t  a n d  w o u l d  l i k e  t o  s e e  t h e s e  m e a s u r e m e n t s  
t o  a i d  o u r  u n d e r s t a n d i n g  b u t  a l s o  t o  f i n d  o u t  h o w  T E N E X  t r e a t s  a n  
N L S  w o r k i n g  s e t  u n d e r  d i f f e r e n t  c o n d i t i o n s ,  i n  t h e  l o n g  t e r m *  
t n e s e  m a y  n e t  b e  v a l u a b l e  t h i n g s  t o  n a v e  i n  n e  m e a s u r e m e n t  
p a c k a g e ,  

n u m b e r  o f  c a l l s  t o  r o u t i n e  XGC ( c o u n t e r )  n u m b e r  o f  p a g e s  
' r e m o v e d '  b y  X < 5 C  ( c o u n t e r )  n u m b e r  o f  t i m e s  r o u t i n e  G C P C  i s  c a l l e d  
( c o u n t e r )  B a l a n c e  S e t  m e a s u r e m e n t s  n u m b e r  o f  b a l a n c e  s e t  j o b s  A  
m e t e r  c o n t a i n i n g  t h e  s u m  o f  n u m b e r  o f  B S  j o b s  f o r  e a c h  5 0  m i s ,  
s a m p l e ,  ( s o m e w n a t  r e d u n d a n t  o u t  n e c e s s a r y  t o  c o m p u t e  p a r a m e t e r s  
f rom fo l lowing  meters ) ,  number  of  ba lance  se t  jobs  runnable  A 
m e t e r  c o n t a i n i n g  t h e  s u m  o f  H a m p e r  o f  B S  j o b s  t h a t  a r e  n o t  i n  p a g e  
w a i t  s t a t e  ( f o r  e a c h  5 0  m s «  s a m p l e )  n u m b e r  o f  P a g e s  h e l d  f o r  
ba lance  se t  jobs  A  meter  conta in ing  the  sum of  FKNR for  eacn  BS 
j o b  ( f o r  e a c h  5 0  m s ,  s a m p l e )  n u m b e r  o f  p a g e s  n e l d  f o r  o t h e r  
r e a s o n s  A  m e t e r  s i m i l a r  t o  a b o v e ,  M a i n t a i n e d  e v e r y  5 0  m s ,  s a m p l e ,  
s c h e d u l e r / s y s t e m  m e a s u r e m e n t s  T h e s e  a r e  s u p e r  a s  o f  T E N E X  1 , 3 3 ,  
O n e  s i m p l e  a d d i t i o n  g i v e  a n  i m p o r t a n t  s t a t i s t i c :  t i m e  i n  s y s t e m  
m o d e  A  c o u n t e r  o f  t h e  n u m b e r  o f  5 0  m s ,  s a m p l e s  t a k e n  w i t n  t h e  u s e r  
b i t  o f f  i n  t h e  i n t e r r u p t  w o r d  ( i , e ,  i t  w a s  i n  s y s t e m  m o d e  w h e n  
i n t e r r u p t e d ) ,  S u b s y s t e m  m e a s u r e m e n t s  W e  w o u l d  l i k e  t n e  m o n i t o r  t o  
c o l l e c t  m o r e  i n f o r m a t i o n  o n  l i e  

subsys t em o p e r a t i o n  a n d  t h e  m c s t  r e a s o n a b l e  t h i n g  s e e m s  t o  
b e  t o  p r o v i d e  i t  w i t h  a  s u b s y s t e m  n a m e  a n d  h a v e  i t  c o l l e c t  e x t r a  
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i n f o r m a t i o n  f o r  f o r k s  r u n n i n g  t h a t  s u b s y s t e m ,  H e r e  i s  w n a t  w e  
w o u l d  l i k e  t o  s e e ?  t i m e  s p e n t  e x e c u t i n g  o n  e a c h  q u e u e  A  m e t e r  f o r  
e a c h  q u e u e ,  c o n t a i n i n g  t h e  s u m  o f  e x e c u t e  t i m e ,  a v e r a g e  w o r k i n g  
s e t  s i z e  N O T E i  c u r r e n t  W S  s i z e  n u m b e r s  a r e  s i z e  a t  b l o c k i n g  t i m e ,  
W e  w o u l d  l i k e  a  d i s t r i b u t i o n  o f  W S  s i z e  o b t a i n e d  f r o m  a  5 0  m s  
s a m p l e  o f  p r o c e s s e s  r u n n i n g  t h e  g i v e n  s u b s y s t e m  a n d  i n  t h e  B a l a n c e  
s e t ,  P e r h a p s  a  r e a s o n a b l e  w a y  t o  d o  t h i s  i s  t o  h a v e  t w o  
u s e r - s p e c i f l e d  v a l u e s  t h a t  w o u l d  d e f i n e  t h r e e  r e g i o n s  i w s  <  p i ,  p i  
< =  w s  <  p 2 ,  w s  > =  P2 ) .  T h e  m o n i t o r  w o u l d  m a i n t a i n  t h r e e  m e t e r s  
c o u n t i n g  t h e  o c c u r r e n c e s  o f  f o r k s  w i t h  w o r k i n g  s e t  i n  e a c h  r e g i o n ,  
i n  g e n e r a l  t h e  m o n i t o r  c o u l d  m a i n t a i n  N  r e g i o n s ,  w h e r e  N  i s  
d e t e r m i n e d  a t  a s s e m b l y  t i m e  ( ? ) ,  T h e  p r e v i o u s  m e t e r s  w o u l d  
n e c e s s i t a t e  a n o t h e r  c o n t a i n i n g  t h e  s u m  o f  t h e  n u m b e r  o f  b a l a n c e  
s e t  f o r k s  r u n n i n g  t h e  g i v e n  s u b s y s t e m ,  f o r  e a c h  5 0  m s ,  s a m p l e ,  
I n t e g r a l  o f  C A P T  d t  T h i s  i s  a  m e t e r  c o n t a i n i n g  t h e  s u m  o f  C A P !  d t  
f o r  e a c h  f o r k  r u n n i n g  t h e  g i v e n  s u b s y s t e m ,  C A P T  d t  i s  a d d e d  t o  i t  
e v e r y  t i m e  C A P T  i s  c h a n g e d  f o r  a  f o r k .  T h e  p r e v i o u s  m e t e r  
n e c e s s i t a t e s  a  m e t e r  c o n t a i n i n g  t h e  s u m  o f  t h e  d t  f a c t o r s  e v e r y  
t i m e  t h e  p r e v i o u s  m e t e r  i s  c h a n g e d .  T h i s  w i l l  a l l o w  c o m p u t a t i o n  o f  
t h e  a v e r a g e  c u t o f f  a g e  f o r  t h e  g i v e n  s u b s y s t e m ,  A l t e r n a t i v e l y ,  
t h i s  c o u l d  b e  e s t i m a t e d  b y  a  m e t e r  c o n t r o l l e d  b y  t h e  5 0  m s .  
s a m p l i n g  c o d e ,  i f  C A P T  f o r  e v e r y  b a l a n c e  s e t  p r o c e s s  w e r e  i n  a  
m o n i t o r  t a b l e ,  t h e  s a m p l i n g  c o d e  c o u l d  s u m  t h e  C A P T s  f o r  e a c h  
p r o c e s s  r u n n i n g  t h e  s u b s y s t e m  i n  q u e s t i o n  1 3 d  

e n d  a c c u m u l a t e  t h e  s u m s  i n  t h e  m e t e r ,  i n t e g r a l  o f  1 F A V  d t  
S i m i l a r  t o  t h e  C A P T  i n t e g r a l ,  W i l l  a l l o w  c o m p u t a t i o n  o f  t n e  
a v e r a g e  I F A V  f o r  a  s u b s y s t e m .  T h i s  c o u l d  b e  e s t i m a t e d  b y  t h e  5 0  
m s ,  s a m p l i n g  c o d e  a s  f o r  C A P T ,  

r u C P  m e a s u r e m e n t s  w i t h  r e s p e c t  t o  m e a s u r i n g  t h e  N C P  i t  s e e m s  
a p p r o p r i a t e  t o  h a v e  t w o  ( a n d  p o s s i b l y  t h r e e )  m o d e s  o f  o p e r a t i o n ,  
T h e  f i r s t  m o d e  i s  t o  m e a s u r e  a l l  n e t w o r k  t r a f f i c ?  t h e  s e c o n d  m o d e  
w o u l d  b e  t o  m e a s u r e  o n l y  t r a f f i c  o n  s p e c i f i c  h o s t - l i n k  p a i r s  ( t o r  
i n p u t  a n d  o u t p u t )  o r  f o r  a  s p e c i f i c  M V T ,  ( T h e  t h i r d  m o d e  i s  t o  
t u r n  o f f  a l l  m e a s u r e m e n t  d u e  t o  t h e  o v e r h e a d  a s s o c i a t e d  w i t h  
c o l l e c t i n g  i n f o r m a t i o n  a t  i n t e r r u p t  t i m e , )  T h e s e  m e a s u r e m e n t s  
s h o u l d  b e  r e s e t t a . b l e  s o  t h a t  w h e n  i t  i s  d e s i r e d  t o  s t a r t  m e a s u r i n g  
a  s p e c i f i c  h o s t - l i n k  p a i r  ( a s  o p p o s e d  t o  a l l  o r  n o  n e t w o r k  
t r a f f i c ) ,  t h e  m e a s u r e m e n t s  w i l l  b e  c o n s i s t e n t ,  I n  a d d i t i o n  t o  t h e  
t i m e  m e t e r s  m e n t i o n e d  b e l o w ,  w h e n  t h e  m e a s u r e m e n t s  a r e  t r a c i n g  a  
s p e c i f i c  h o s t - l i n k  p a i r ,  t h e  d i s c r e t e  t i m e s  o f  s t a t e  c h a n g e s  ( e , g ,  
m e s s a g e  m o v e d  t o  c o n n e c t i o n  q u e u e ,  e t c . )  s h o u l d  a l s o  b e  a v a i l a b l e  
t o  u s e r  p r o g r a m s  a n a l y z i n g  t h e  d a t a ,  s o m e  o f  t h e  m e a s u r e m e n t s  
l i s t e d  b e l o w  m a y  a l r e a d y  b e  c o l l e c t e d ,  h o w e v e r ,  t h e y  a r e  l i s t e d  
a n y w a y  f o r  t h e  s a k e  o f  c o m p l e t e n e s s ,  c o u n t s , '  n u m b e r  o f  i n p u t  
b u f f e r s  a v a i l a b l e  f o r  r e c e i v i n g  m e s s a g e s  f r o m  t n e  i m p  

l e n g t h  o f  t h e  i m p  o u t p u t  q u e u e  c o u n t e r s :  n u m b e r  o f  t i m e s  
n c p  f o r k  i s  r u n  n u m b e r  o f  t i m e s  h e p  f o r k  i s  r u n  b e c a u s e  i m p f l g  w a s  
r a i s e d  n u m b e r  o f  m e s s a g e s  s e n t / r e c e i v e d  n u m p e r  o f  i m p h u g s  r e c e i v e d  
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n u m b e r  o f  h i g h  p r i o r i t y  m e s s a g e s  s e n t / r e c e i v e d  n u m b e r  o f  m e s s a g e s  
s e n t / r e c e i v e d  o n  l i n k  0  n u m b e r  o f  m u l t i - p a c k e t  m e s s a g e s  
s e n t / r e c e i v e d  o n  l i n k  o I 3 e  

l e n g t h  t i n  c i t s )  o f  n o n  m u l t i - P a c k e t  m e s s a g e s  
s e n t / r e c e i v e d  o n  l i n k  0  

l e n g t h  t i n  b i t s )  o f  m u l t i - p a c k e t  m e s s a g e s  s e n t / r e c e i v e d  
o n  l i n k  0  

n g i r o e r  o f  n o n  l i n k  0  r e g u l a r  m e s s a g e s  t h e  f o l l o w i n g  
c o u n t e r s  o n l y  a p p l y  t o  n o n  l i n k  0  r e g u l a r  m e s s a g e s  

n u m b e r  o f  m u l t i - p a c k e t  m e s s a g e s  s e n t / r e c e i v e d  l e n g t h  
( i n  b i t s )  o f  m u l t i - p a c k e t  m e s s a g e s  s e n t / r e c e i v e d  l e n g t h  ( i n  b i t s )  
o f  n o n  m u l t i - p a c k e t  m e s s a g e s  s e n t / r e c e i v e d  M e t e r s ;  t i m e  t o  
s e n d / r e c e i v e  s i n g i e / m u l t i -  p a c k e t  l i n k  0  m e s s a g e s  t o / f r o m  i m p  t i m e  
t o  s e n d / r e c e i v e  s i n g i e / m u l t i -  p a c k e t  n o n  l i n k  0  r e g u l a r  m e s s a g e s  
t o / f r o m  i m p  t i m e  a  s i n g i e / m u l t i -  p a c k e t  m e s s a g e  s p e n d s  o n  t h e  
i n p u t / o u t p u t  q u e u e s  

r f n m  w a i t  t i m e s  f o r  s i n g i e / m u l t i -  p a c k e t  n o n  l i n k  0  
r e g u l a r  /  l i n k  0  m e s s a g e s  t i m e  a  m e s s a g e  s p e n d s  o n  t n e  c o n n e c t i o n  
q u e u e s  t i m e  t o  m o v e  a  m e s s a g e  f r o m / t o  t h e  c o n n e c t i o n  q u e u e  t o / f r o m  
i t s  a e s t i n a t i o n / s o u r c e  ( t t y  b u f f e r s  o r  f i l e  w i n d o w s  o r  i m p  l / o  
q u e u e s )  

t i m e  b e t w e e n  i n v o c a t i o n s  o f  t h e  n c p  f o r k  t i m e  b e t w e e n  
i n v o c a t i o n s  o f  t h e  n c p  f o r k  f o r  w h e n  t h e  n c p  f o r k  i s  r u n  d u e  t o  
t h e  r a i s i n g  o f  i r r . p f l g  A c c e s s  t o  m e a s u r e m e n t s  o y  u s e r  p r o g r a m s  A l l  
t h e  a b o v e  c o u n t s  a n d  m e t e r s #  a n d  a l s o  t h e  " t a s k t b n  m e t e r s  s h o u l d  
b e  a v a i l a b l e  t o  a  u s e r  p r o g r a m  o f  n o n - w h e e l  s t a t u s ,  T h e  e x e c u t i o n  
t i m e  r e q u i r e d  t o  g e t  t h e i r  s h o u l d  b e  v e r y  s m a l l ,  T H E  S Y S G T - G E T A B  
m e t h o d  i s  n e t  f a s t  e n o u g h ,  P E E K  w o u l d  b e  s a t i s f a c t o r y  i f  ( i )  t h e r e  
w e r e  a  w a y  t o  g e t  a n  a d d r e s s  g i v e n  a  s y m b o l  d e s c r i b i n g  w h a t  t h e  
p r o g r a m  w a n t e d  a n d  ( 2 )  P E E K  w e r e  n o t  p r i v l e q g e d ,  A  J S Y S  s i m i l a r  t o  
G E T A B  w o u l d  b e  s a t i s f a c t o r y  i f  i t  w o u l d  B L T  a  w n o i e  t a b l e  i n t o  
u s e r  s p a c e  r a t n e r  t h a n  r e t u r n  o n e  1 3 f  

w o r d  a t  a  t i m e ,  T h e  u s e r  p r o g r a m  s h o u l d  b e  a b l e  t o  m a k e  
p r o b e s  a t  a  h i g h  f r e q u e n c y  ( e v e r y  o n e  o r  t w o  s e c o n d s )  w i t h o u t  
p r e s e n t i n g  m u c h  l o a d  t o  t h e  s y s t e m ,  w e  r e c o g n i z e  t h a t  m o s t  e v e r y  
o n e  o f  t h e s e  " n o o k s "  h a s  b e e n  p u t  i n t o  s o m e  T E N E X  s o m e w h e r e  a t  
s o m e t i m e  b y  a  p r o f i c i e n t  h a c k e r .  B u t  a  s t a n d a r d  T E N E X  m e a s u r e m e n t ,  
p a c k a g e  w O g l d  b e  i n v a l u a b l e  i n  c o m p a r i n g  c o n f i g u r a t i o n s *  d i f f e r e n t  
k i n d s  o f  l o a d s *  K A  v s ,  K I  e t c . #  a s  w e l l  a s  i n  i d e n t i f y i n g  
b o t t l e n e c k s #  e v a l u a t i n g  c h a n g e s  i n  s u b s y s t e m s #  m o n i t o r s ,  a n d  
h a r d w a r e ,  

4 - A P R - 7 5  G 9 3 2 - E D T  m Ck Wi E a t  B B N - T E N E X l  B r o k e n  C o n n e c t i o n s  
D i s t r i b u t i o n ;  W A L D E N *  n e t  p e r f o r m a n c e  t e c h n i c a l  g r o u p  
t b b n ] < m c k e n z i e > n p t g , t x t ; # #  l r b y  R e c e i v e d  a t ;  4 - A P R - 7 5  0 6 : 4 0 ; 5 2  

D a v e #  I  t h i n k  a n o t h e r  p o s s i b i l i t y  t o  b e  i n v e s t i g a t e d  i s  t h a t  

1 3 3  
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irby's terminal ana/or modem is tailing to maintain the signal 
that tells the modem at the UP end that the terminal is still 
there, it seems to roe we once saw this type of result with an 
accoustically-couplec terminal, although I can't remember where or 
when, Perhaps Charles can tell us it he knows that lots of people 
are seeing this problem or only himself? whether he sees it at 
both the AMES TIP and the Tymshare TIP or only one of them? 
whether he works with any service Host other than BBNB and if 
connections get lost there as well as at BBNB# etc. Since we have 
had no notlcabie complaints about this problem oetore, i am 
Inclined to suspect the terminal a bit more than I suspect other 
parts of the system, Regards, Alex 14a 

4"APR-75 0749-EDT wALDEN at BBN-TENEX: LOST CONNECTIONS 
Distribution: IRby, net performance technical group 
Ibbn]<ickenzie>nptgftxt: Received at? 4-APR-75 04159148 lb 

IN YOUR SUMMARY UF YESTERDAY, YOU MENTION THAT YOUR CONNECTION IS 
GETTING BROKEN OR THE TIP IS HANGING UP YOUR DATA SET OR SOMETHING 
SEVERAL TIMES A SESSION, CAN YOU EXPAND ON WHAT YOU THINK IS 
HAPPENING, WE HAVEN'T BEEN WORKING VERY MUCH ON THIS PROBLEM NOT 
KNOWING THAT IS WAS A SERIOUS PROBLEM, IS IT A SERIOUS PROBLEM, 
DO YOU THINK WE ARE WORKING ON IT, 15A 

IF THE PROBLEM IS YOU LOCAL TIP HANGING UP ITS DATASET, WE SHOULD 
LOOK INTO THAT, IF THE PROBLEM IS THAT TENEX IS JUST CLOSING THE 
CONNECTION EVERY NOW AND THEN, THEN THE TENEX GUYS MUST LOOK INTO 
THE REASONS WHY TENEX CLOSES A CONNECTION WHICH IS OPEN? I'D 
ENCOURAGE TENEX BEING FIXED TO LOG EVERY CONNECTION CLOSE AND THE 
REASON FOR CLOSING WITH A TIME STAMP AS THE WAY TO TRACK THIS 
DOWN, IF IT IS SOMETHING IN BETWEEN, THEN I SUPPOSE WE WILL ALL 
HAVE TO LOCK, ONCE AGAIN, IT WILL HELP IF YOU KNOW EXACTS TIMES AS 
THESE CAN BE CORRELATED WITH THE NCC AND TENEX LOGS, DAVE 15b 

4-APR-75 0741-EDT WALDEN at BBN-TENEX; DIFFERENCES BETWEEN 
TOMLINSON AND WHITE/VICTOR WORK Distribution: VICTOR AT BBNB, net 
performance technical group t&bnl<mckenzie>nPtg,txt: Received at} 
4-APR-7S 04:41:20 15 

IF 1 UNDERSTAND CORRECTLY WHICH FIGURES YOU ARE TALKING ABOUT WHEN 
YOU CONSIDER THE WHITE/VICTOR FIGURES, THEN I THINK THE FACT THAT 
THEY LUMP NCP+TENEX TIMES TOGETHER SO ONE CAN'T SEE WHICH IS 
CONTRIBUTING WHAT IS NOT ALL THAT USEFUL, I FOUND RAY'S FIGURES 
VERY USEFUL BECAUSE OF THE CAREFUL BREAKDOWN DM DELAY 
CONTRIBUTIONS, I~THINK IT WOULD BE WONDERFUL IF RAY'S PROGRAM WAS 
EXPANDED TO INCLUDE NET DELAY, BUT ONLY IF DONE IN A WAY WHICH 
CAREFULLY SEPARATES THE CONTRIBUTORS, iba 

3-APR-75 1926-EDT VicTQP at BBN-TENEXBI differences between ray 
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t o m l i n s o n s  w o r k  a n d  t t h a t  o f  j i m  w h i t e  a n d  k e n  v i c t o r  D i s t r i b u t i o n !  
N E T  P E R F O R M A N C E  T E C H N I C A L  G R O U P  [ B B N ] < M C K E N Z I E > N P T G , T X T  1  R e c e i v e d  a t !  
3 - A P R - 7 5  2 0  J  5 0  S  0  8  1 7  

r a y  t o m l i n s c n s  w o r <  t r a c e d  a n  n v t  c h a r c t e r  f r o m  i t s  a r r i v a l  a t  t h e  
t e n e x  i m p  i n t e r r u p t  r o u t i n e  t o  a  u s e r  p r o g r a m  a n d  t h e n  b a c k  o u t  t o  
t h e  i m p  i n t e r r u p t  r o u t i n e  ( a s  a n  e c h o e d  c h a r a c t e r ) ,  t h i s  w o r k  
p r o v i d e d  a  g c o o  m e a s s u r e  o f  t h e  n c p  f o r k  i n s i d e  t e n e x  a n d  p o i n t e d  
u p  s o m e  p o s s i b l e  d e l a y s  a t  t h e  h o s t - i m p  i n t e r f a c e .  T h e  
m e a s u r e m e n t s  m a d e  b y  j ,  w h i t e  a n d  m e  t r a c e d  a  c n a r a c t e r  t h a t  
s t a r t e d  i n  a  u s e r  p r o g r a m  a n d  w e n t  t h r o u g h  t h e  n c p  ( w i t h o u t  t h e  
o v e r h e a d  o f  g o i n g  t h r o u g h  a n  n v t  t e r m i n a l )  a n d  o u t  t h r o u g n  t h e  
i m p  i n t o  t h e  s u b n e t  t o  a  t i p  t h a t  t h e n  l o o p e d  b a c k  t n e  c h a r a c t e r  
w h i c h  w a s  t h e n  t r a c e c  i n  i t s  p a t h  b a c k  t o  a  u s e r  p r o g r a m ,  t h i s  
w o r k  a l s o  p r o v i d e d  a  m e a s u r e  o f  t e n e x  h a n d l i n g  o f  t n e  n c p  
( a l t h o u g h  n e t  a s  d e t a i l e d  a s  r a y s  w o r k ) ,  h o w e v e r #  t h i s  w o r k  a l s o  
p r o v i d e d  a  m e a s u r e  o f  s u b n e t  t i m e s  a n d  s h o w e d  t h a t  a t  t i m e s  t h e  
s u b n e t  w a s  e x p e r i e n c i n g  i m p  h o p  t i m e s  o f  a s  l a r g e  a s  2 U Q m s ,  t h e  
m o d i f i c a t i o n s  i  m a d e  t o  t h e  a i  t e n e x  a l s o  p r o v i d e  f o r  m e t e r i n g  t h e  
n u m b e r  a n d  s i z e s  o f  m e s s a g e s  s e n t  t o  a n d  f r o m  t e n e x  a n d  t h e  i m p ,  
a s  y e t #  w e  h a v e  n o  u s e r  P r o g r a m s  t o  a n a l y z e  t h i s  a d d i t i o n a l  
i n f o r m a t i o n  ( s p e c i f i c a l l y  d e l a y s  a s s o c i a t e d  w i t h  m u l t i - p a c k e t  
m e s s a g e s ) ,  w e  ( a r c )  c u r r e n t l y  n a v e  n o  p l a n s  t o  w r i t e  s u c h  a  
p r o g r a m  a s  w e  b e i e i v e  i t  b e l o n g s  a s  a n  i n t e g r a l  p a r t  o f  a  
g e n e r a l i z e d  m e a s u r e m e n t  p a c k a g e  i n  t e n e x ,  w e  a r e  i n t n e  p r o c e s s  o f  
p u t i n g  t o g e t n e r  a  d o c u m e n t  d e s c r i b i n g  i n  d e t a i l  w n a t  w e  f e e l  t h i s  
g e n e r a l  m e a s u r e m e n t  p a c k a g e  s h o u l d  c o n t a i n ,  u n t i l  s u c h  a  p a c k a g e  
i s  i m p l e m e n t e d #  1  w o u l d  s u g g e s t  t h a t  r a y s ' w o r k  o e  u p g r a d e d  t o  b e  
a b l e  t o  m e a s u r e  s u b - n e t  t i m e s  i n  a d d i t i o n  t o  w n a t  i t  c u r r e n t l y  
m e a s u r e s ,  1 7 a  

3 - A P R - 7 5  1 7 3 6 - P D T  E N G E L B A R T l  T o  S t e v e  W a l k e r  r e  P l a n s  t o  i m p r o v e  
n e t w o r k  D i s t r i b u t i o n ?  N E T W O R K  P E R F O R M A N C E  G R O U P  
[ O F F I C E - L ] < E N G E L B A R T > N P G , T X T ?  R e c e i v e d  a t !  I - A P R - 7 5  1 7 : 3 6 : 3 3  1 8  

S t e v e :  W e  a t  A R C  m u s t  m a k e  d e c i s i o n s  s o o n  r e g a r d i n g  N L S - s e r v i c e  
c o m p u t e r s  t o  s u p p o r t  A R C  w o r k e r s  a n d  n « w  U t i l i t y  c l i e n t s .  T h e  
i n t e n s e  s t u d i e s  o v e r  t h e  p a s t  m i o n t h  r e v e a l  q u i t e  c l e a r l y  s o m e  
p r o b l e m s  i n  t h e  N e t w o r k  t h a t  p r e v e n t  b a n d w i d t h  t h a t  i s  a d e q u a t e  t o  
s u p p o r t  D N L S ,  R e c o n f i g u r i n g  t o  r e d u c e  t h e  l M P « h o p  d i s t a n c e s #  a n d  
i m p r o v i n g  h e s t - h b s t  a n d  H o s t - i m p  p r o t o c o l s  t o  a v o i d  b l o c k i n g  
p r o b l e m s  a n c  i f  p o s s i b l e  t o  a l l o w  m e s s a g e  s t r e a m i n g  w i t h o u t  R F N M  
w a i t s #  s e e m  c r i t i c a l .  E f f e c t i v e  b a n d w i d t n s  o t h e r w i s e  a p p e a r  
l u d i c r o u s l y  l o w  i n  v i e w  o f  s u b - n e t  c a p a b i l i t y ,  1 8 a  

W e  n e e d  t o  k n o w  w n a t  c o m m i t m e n t s  w e  c a n  c o u n t  o n  r e g a r d i n g  A R P A  o r  
D C A  i m p r o v i n g  n e t w o r k  p e r f o r m a n c e ,  I  w o u l d  a p p r e c i a t e  y o u r  
i n f o r m i n g  u s  a b o u t  w n a t  y o u  n o w  k n o w  o r  i n t e n d ,  w e  s o o n  n a v e  t o  
c o m m i t  o u r s e l v e s  t o  t w o  T E N E X s  w o r t h  o f  r e s o u r c e s  f o r  n e x t  s u m m e r #  
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a n d  N e t  p e r f o r m a n c e  i s  a  s e r i o u s  i s s u e ,  ( N o t e s  w e  a r e  a l s o  
i n t e n s e l y  i n v o l v e d  i n  A  p a r a l l e l  a s s e s s m e n t  o f  T E N E X / S  p a r t  o f  t h e  
N L S - s e r v i c e  p r o b l e m s . ) *  i s 1 3  

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

R e g a r d s *  D o u g  1 8 d  

P .  S ,  w e  n o t i c e  t h a t  a  l o c a l  ( S F  B a y  A r e a )  c h a n g e  i n  N e t  
c o n n e c t i o n s  c o u l d  p u t  Q f f i c e - 1  j u s t  o n e  h o p  f r o m  I S I  - *  r e d u c i n g  
f r o m  1 3  t o  7  t h e  h o p s  f r o m  A R P A *  a n d  i n c r e a s i n g  n o  o t h e r  0 - 1  
u s e r ' s  " d i s t a n c e , "  D o e s  t h a t  i n t e r e s t  y o u ?  I 8 e  

3 - A P R - 7 5  1 7 1 9 - E D ' i  M C K E N Z I E  a t  B B N - T E N E X :  Y o u r  R e c e n t  S u m m a r y  
D i s t r i b u t i o n :  1 R B Y  A T  B B N B #  n e t  p e r f o r m a n c e  t e c h n i c a l  g r o u p  
[ b b n j < m c k e n z i e > n p t g , t x t :  R e c e i v e d  a t :  3 - A P R - 7 5  2 0 : 4 5 : 2 5  1 9  

C h a r l e s #  S o m e h o w  o r  e t h e r  s o m e  w i r e s  s e e m  t o  h a v e  g o t t e n  c r o s s e d ,  
I  a m  r e f e r i n g  s p e c i f i c a l l y  t o  t h e  p o r t i o n  o f  y o u r  r e c e n t  s u m m a r y  
w h i c h  r e f e r s  t o  t h e  " B R E A K  C H A R A C T E R S  T O  T I P "  p r o b l e m .  T h e  
f o l l o w i n g  n o t e #  w h i c h  X  t h o u g h t  w e n t  t o  e v e r y o n e  o n  2 1  M a r c h #  
d e s c r i b e s  t h e  s t a t u s  o f  t h i s  p a r t i c u l a r  p r o b l e m ,  i n  f a c t ,  N O T H I N G  
h a s  b e e n  d o n e  t o " t h e  T I P  s i n c e  t h a t  t i m e ,  s o  b o t h  y o u r  s t a t e m e n t  
t h a t  t h e  r e a s o n  w a s  " u n k n o w n "  a n d  y o u r  s t a t e m e n t  t h a t  " t h e  T i p  h a s  
b e e n  m o d i f i e d  t o  p r e v e n t  i t "  a r e  p r o b a b l y  i n c o r r e c t ,  R e g a r d s #  A l e x  
P r e v i o u s  m e s s a g e  f o l l o w s :  1 9 ^  

T h e r e  h a s  b e e n  m u c h  d i s c u s s i o n  r e c e n t l y  a b o u t  t h e  p r o b l e m s  w h i c h  
t h e  T y m s b a r e  T I P  ( a n c  p e r h a p s  o t h e r  T I P S )  h a s  b e e n  h a v i n g  w i t h  t h e  
4 8 0 0  b a u d  m o d e m s  u s e d  b y  t h e  " l i n e p r o c e s s o r s " ,  T h i s  i s  a n  a t t e m p t  
t o  c l e a r  u p  a  t e w  m i s c o n c e p t i o n s  a b o u t  w h a t  d o e s  a n d  d o e s  n o t  
h a p p e n ,  

T h e  m o d e m / l l n e P r o c e s s o r  c o m b i n a t i o n #  a s  c u r r e n t l y  i m p l e m e n t e d #  
d o e s  n o t  u s e  a n y  " d a t a  t e r m i n a l  r e a d y "  s i g n a l  t o  t e n  t h e  T I P  w h e n  
t o  l i s t e n  t o  t h e  t e r m i n a l ,  A p p a r e n t l y  t h e  m o d e m  c o u l d  c o n v e y  t h i s  
s i g n a l  t o  t h e  T I P ,  o u t  t h e  l i n e p r o c e s s o r  w a s  n o t  i m p l e m e n t e d  w i t h  
t h i s  i n  m i n d :  t h e r e f o r e  t h e  m o d e m  a t  t h e  t e r m i n a l  e n d  h a s  t h e  
" d a t a  t e r m i n a l  r e a d y "  s i g n a l  w i r e d  o n ,  w e  h a v e  a s k e d  t h e  S R I  
p e o p l e  t o  c o r r e c t  t h i s  d e s i g n ,  a n d  w e  b e l i e v e  t h e y  a r e  i n  t h e  
p r o c e s s  o f  b e g i n n i n g  t o  d o  s o ,  i 9 c  

T h e  l y m s h a r e  T i P  w a s  r e c e n t l y  f i x e d  ( a s  p a r t  o f  a  g e n e r a l  T I P  
r e t r o f i t  p r o g r a m )  t o  i g n o r e  a  s t e a d y  s t e a m  o f  " b r e a k s "  c o m i n g  f r o m  
a  t e r m i n a l .  T h i s  f i x ,  h o w e v e r ,  w a s  d e s i g n e d  u n d e r  t h e  a s s u m p t i o n  
t h a t  " e x t e r n a l l y  c l o c k e d "  d e v i c e s  w o u l d  o n l y  s e n d  c o n s t a n t  
" b r e a k s "  i f  t h e y  r e a l l y  m e a n t  t h e m ,  U n f o r t u n a t e l y #  t h e  m o d e m s  
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u s e d  w i t h  t h e  l i n e p r o c e s s o r  f a l l  i n t o  t h e  c a t e g o r y  o f  " e x t e r n a l l y  
c l o e K e d "  d e v i c e s ,  W e  a r e  n o w  r e v i e w i n g  o u r  d e s i g n  t o  t r y  t o  f i n d  
a  w a y  o f  d i s c a r d i n g  C  i n  h a r d w a r e )  b r e a d s  f r o m  s u c n  d e v i c e s ,  1 9 d  

E v e n  i n  t h e  c u r r e n t  c a s e ,  w i t h  a  s o m e w h a t  d e f i c i e n t  d e s i g n  o f  t h e  
I I P  h a r d w a r e  t o  o i s c a r d  m u l t i p l e  b r e a K s ,  a n d  a  s o m e w h a t  c e t i c i e n t  
d e s i g n  o f  t h e  l i n e p r o c e s s o r  t o  n o t  g e n e r a t e  " d a t a  t e r m i n a l  r e a d y " ,  
w e  b e l i e v e  t h a t  e s s e n t i a l l y  n o  T I P  b a n d w i d t h  i s  c o n s u m e d  b y  t h e  
b r e a K s  I F F  t h e r e  i s  n o  o p e n  n e t w o r x  c o n n e c t i o n  ( t o  a  H o s t )  f r o m  
s u c h  a  d e v i c e .  W e  b e l i e v e  t h a t  a  s i g n i f i c a n t  f r a c t i o n  o f  T I P  
b a n d w i d t n  I S  c o n s u m e d  I n  t n e  c a s e  w h e r e  t h e  u s e r  f a i l s  t o  c l o s e  
( 0 c  < c r > )  h i s  T I P  c o n n e c t i o n  b e f o r e  t u r n i n g  o f f  n i s  l i n e p r o c e s s o r ,  
w e  s u s p e c t  t h a t  t h i s  w a s  h a p p e n i n g  f r e q u e n t l y  a t  T y m s h a r e ,  s i n c e  
t h e  r e a s o n  t h i s  p r o b l e m  f i r s t  c a m e  t o  l i g h t  w a s  P o s t e l r s  
o b s e r v a t i o n  t h a t  t r a f f i c  g e n e r a t e d  b y  t h e  T y m s h a r e  T I P  s e e m e d  
a b n o r m a l l y  h i g h ,  I 9 e  

I t  a p p e a r s  t h a t  t n e  l i n e p r o c e s s o r ( s )  c o n n e c t e d  t o  t n e  A R P A  T I P  a r e  
n o t  u s i n g  m o d e m s  a n d  d o  p r o v i d e  a  " d a t a  t e r m i n a l  r e a d y "  s i g n a l  t o  
t h e  T I P ,  T h e  T I P  e x a m i n e s  t h i s  s i g n a l  e v e r y  f e w  s e c o n d s ,  T h u s ,  
w h e n  a  l i n e p r o c e s s o r  i s  t u r n e d  o f f ,  t h e  T I P  s e e s  a  c o n s t a n t  s t r e a m  
o f  b r e a d s  ( t h e  l i n e p r o c e s s o r  i s  s t i l l  a n  " e x t e r n a l l y  c l o c k e d "  
d e v i c e )  u n t i l  t h e  n e x t  t i m e  t h e  T I P  p r o b e s  t h e  " r e a d y "  s i g n a l ,  a t  
w h i c h  p o i n t  f u r t h e r  i n p u t  i s  I g n o r e d ,  T h i s  i s  c o n s i s t a n t  w i t h  t h e  
f i n d i n g s  H a r d y  r e p o r t e d  i n  h i s  m e s s a g e  o f  2 0  M a r c h  1 9 4 6 - E D T ,  l 9 f  

3 - A P P - 7 5  1 5 4 5 - E D T  C L E M E N T S  a t  B B N - T E N E X A :  O P E N  S C A N N E R  L I N E S  -  R E F  
l F B K ' S  R E P O R T  C F  T O D A T ,  D i s t r i b u t i o n :  N E T  P E R F O R M A N C E  T E C H N I C A L  
G R O U P  [ B B N J < M C K E N Z I E > N P T G , T X T *  R e c e i v e d  a t :  3 - > A P R - 7 5  1 3 :  1 2 :  1 9  2 0  

O P E N  S C A N N E R  L I N E S  O N  A  D C 1 0  S C A N N E R  S H O U L D  N O T  B E  A  P R O B L E M  ( B U T  
C A N  B E ) ,  T H E  F I X  I S  D O C U M E N T E D  I N  B O T H  D E C ' S  F I E L D  S E R V I C E  T E C H  
T I P S  A N D  I N  T H E  M A I N T E N A N C E  M A N U A L  F O R  T H E  D C l O ,  T H E R E  I S  A  
J U M P E R I N G  A R R A N G E M E N T  O N  T H E  W 7 0 6  T T Y  R E C E I V E R  C A R D  W H I C H  C A U S E S  
A N  Q p E N  L I N E  T O  G E N E R A T E  O N E  A N D  O N L Y  O N E  N U L L  C H A R A C T E R ,  U N L E S S  
T R A N S I T I O N S  F R O M  S P A C E  B A c K  T O  M A R K  A R E  O C C U R R I N G ,  W H E N  A  L I N E  
B E C O M E S  O P E N ,  I T  C H A N G E S  F R O M  M A R K I N G  ( I D L E )  T O  S P A C I N G ,  T H I S  
G E N E R A T E S  O N E  N U L L ,  U N T I L  A  T R A N S I T I O N  B A C K  T O  M A R K ,  I . E . ,  U N T I L  
T H E  L I N E  I S  P O W E R E D  H A C K  U P  O R  P L U G G E D  B A C K  I N ,  N Q  F U R T H E R  
I N T E R R U P T S  A R E  G E N E R A T E D ,  / R C C  2Qa  

3 - A P R - 7 5  1 3 5 0 - E D L  I R B *  a t  B B N - T E N E X B :  S u m m a r y  o f  F i n d i n g s  o f  A « C  
N e t w O r K  P e r f o r m a n c e  t a s *  f o r c e  D i s t r i b u t i o n :  N E T  P E R F O R M A N C E  
T E C H N I C A L  G R O U P  ( B B N 3 < M C K E N Z I E > N p T G , T X T  J ,  
t b b n b ] < p o s t e i > n s w - s t e e r i n g - c o m m i t t e e , l i s t :  R e c e i v e d  a t :  4 - A P P - 7 5  
0 1 : 0 3 : 2 8  2 1  

T h i s  d o c u m e n t  a t t e m p t s  t o  s u m m a r i z e  t h e  f i n d i n g s  o f  t n e  A R C  
N e t w o r X  p e r f o r m a n c e  t a s K  f o r c e .  R e c o m m e n d a t i o n s  a r e  a l s o  m a d e  
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w h e r e  a p p r o p r i a t e .  I n  a d d i t i o n  t i m e  e s t i m a t e e s  a r e  g i v e n  f o r  
l e n g t h  o f  t i n e  u n t i l  a  p r o b l e m  I s  f i x e d .  A s  I  i e a r n  m o r e  a b o u t  
t h e  p r o b l e m s #  I  w i l l  u p d a t e  t h i s  f i l e ,  "  21a  

B R E A K  C H A R A C T E R  T Q  T I P  2 1 0  

T h e  2 0 8  m o a e m s  c o n n e c t e d  t o  L i n e  P r o c e s s o r s  w e r e  s e n d i n g  
c o n t i n u o u s  b r e a k s  t o  t h e  T I P  w h e n e v e r  t h e  L i n e  p r o c e s s o r  w a s  
p o w e r e d  d o w n ,  T h i s  w a s  b e c a u s e  t h e  L i n e  P r o c e s s o r - m o d e m  
c o n n e c t i o n  h a d  t h e  " d a t a  r e a d y "  b i t  w i r e  t o  t r u e  a l l  t h e  t i m e ,  
s i n c e  t h e  L i n e  P r o c e s s o r  d i d  n o t  p r o v i d e  s u c h  a  s i g n a l .  T h e  T I F  
h a d  b e e n  m o d i f i e d  t o  d e t e c t  t h i s  s o r t  o f  t h i n g  a n d  d i s a b l e  i t .  T h e  
T I P  m o d i f i c a t i o n  d i d  n o t  w o r k  f o r  s o m e  u n k n o w n  r e a s o n s .  2 1 c  

T h i s  i s  s u p p o s e d l y  n o t  h a p p e n i n g  a n y m o r e ,  T h e  T I P  h a s  b e e n  
m o d i f i e d  t o  p r e v e n t  i t  a n d  t h e  L i n e  P r o c e s s o r  i s  b e i n g "  c h a n g e d  t o  
p r e v e n t  i t ,  M a r t i n  H a r d y  s h o u l d  m a k e  s u r e  t h i s  i s  n o t  h a p p e n i n g  
t o  a n y  o t h e r  T i p s  w e  a r e  a s s o c i a t e d  w i t h ,  2 1 d  

T h i s  c a u s e d  a  v e r y  s i S l h i f i c a n t  d e g r a d a t i o n  o f  s e r v i c e  t o  
u s e r s  u s i n g  l o c a l  h o s t  i f  T I P  c o n n e c t  w a s  t o  t h e  l o c a l  h o s t  a n d  
w a s  n o t  c l o s e d .  2 1 e  

B R E A K  C H A R A C T E R S  T O  P D P - 1 0  2  1  f  

A n  o p e n  l i n e  t o  t h e  P D P - t Q ' s  D a t a  L i n e  s c a n n e r  w a s  f o u n d  a n d  
f i x e d ,  M a y  h a v e  a c c o u n t e d  f o r  a  1 %  t o  2 %  l o a d  o n  s y s t e m  ( t h i s  
g u e s s  i s  b a s e d  o n  o u r  e x p e r i e n c e  t h a t  a n  o p e n  l i n e  a t  9 6 0 0  b a u d  
c a u s e d  a  2 0 1  l o a o  o n  o u r  l o c a l  p o p - l Q ) ,  T h e  o p e n  l i n e  a t  o f t i c e - i  
w a s  a t  1200  b a u d ,  21g  

V D H  i n t e r f e r e n c e  2 l h  

T h e  V e r y  D i s t a n t  H o s t  I n t e r f a c e  c o d e  a n d  b u f f e r s  n o w  b e i n g  
i n s t a l l e d  I n  t h e  T Y M S H A P E  T I P  i s  h i g h l y  s u s p e c t  b u t  n o  c o n c l u s i v e  
p r o o f  a s  y e t ,  I t  a p p e a r s  t o  b e  c a u s i n g  I M P  c r a s h e s  a n d  s t r a n g e  
b e h a v i o r ,  2 1 1  

I  e x p e c t  t h i s  w i l l  g e t  f i x e d  w i t h i n  a  m o n t n ,  i  w o u l d  
r e c o m m e n d ,  m o v i n g  t n e  V P H  t o  a n o t h e r  I M P  s i n c e  i t  e a t s  u p  5 0 1  o f  
t h e  I M P ' S  b u f f e r  s p a c e  a n d  s e e m s  f l a c k y ,  2 1 1  

H O S T  b l o c k i n g  i m p - h o s t  i n t e r f a c e  2 1 k  

I t  w a s  d i s c o v e r e d  t h a t  T E N E X  i s  b l o c k i n g  i M p  f r o m  i n p u t t i n g  
o n  1 , 3 1  T E N E X ,  O f f i c e - !  i s  m o v i n g  t o  1 , 3 3  t o  f i x  t h i s  a n d  o t h e r  
n e t w o r k  p r o b l e m s ,  i  e x p e c t  t h i s  w i l l  b e  u p  w i t h i n  t h r e e  w e e k s ,  
T h i s  m a y  n o t  e n t i r e l y  e l e v i a t e  t h e  p r o b l e m  a n d  w e  s h o u l d  c o n t i n u e  
t o  w a t c h  i t ,  2 1 1  

18  



DLS 24-APR-75 06557 32372 
Network performance messages for APR 75 

imp blocKing host-imp interface 21m 

This seerrs to Oe happening quite a lot and pro&ab].y accounts 
for the 15 second periods users have observed when there is no 
interaction with the servicing host. There are two causes Known 
to me to date. Hopefully the bbn-network people will clarify this 
area for us, 2in 

multi"P a c< et messages 2lo 

Car. cause the interface to be blocked tor at least the 
round trip time to the receiving imp, this causes the host to be 
unable to send data to any other host for a period of at least 1/2 
second for the AFPA-TIP -- Office-1 and ARC-ELF -- 6BNB 
situations. Fixing this requires a change to host-imp protocol 
which i recommen'd ARPA should support, This will require many 
months to implement for ail hosts but could be fixed in all 
TENEX's more quickly, 21p 

receiving host slow in taking data 2lq 

This may account for long (15 second) pauses where a host 
does not respond, The subnet blocks a host from sending too much 
data to a receiver host that is not taking data quickly enough. 
If the host is qoing down or faultering, the delay in taking data 
becomes the timeout period or 15 (or is it 40) seconds, 21r 

Hopefully the bbn-netv*ork people will clarify this one 
for us shortly* The fix here is aiso a cha nge in imP-host 
protocol or perhaps a change to sending hosts to monitor their 
outstanding messages more closely and to anticipate the imp 
blockage before It occurs, 21s 

general tenex overhead -- NCP and scheduler 2lt 

initial measurements from Jim White's and Ken Victor's work 
as well as Pay Tomlinson's recent memo indicate that general TENEX 
NCR/scheduler overhead often exceeds network transmission times 
for single charct er interactions. It is perhaps posibie to tune 
TENEX so that this overhead is reduced, BBN-TENEX people are 
curreniy locking intc these problems and hopefully will come up 
with some answers, 2lu 

It almost gees without saying that TENEX load has a 
significant effect on responsiveness, However# the pie slice 
scheouler dees provide some insulation from t his, 2lv 

subnet performance 21w 

1 9  
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N e t w o r k  P e r f o r m a n c e  m e s s a g e s  f o r  A P R  7 5  

T h e  s u b n e t  p e r f o r m a n c e  s e e m s  a b o u t  a c c o r d i n g  t o  s p e c s  ( a b o u t  
S O  M S  p e r  h o p ; ,  H o w e v e r  w e  h a v e  o b s e r v e d  t i m e s  w h e n  i t  a p p e a r e d  
t o  o e  m o r e  l i k e  2 0 0  M s  p e r  h o p ,  L o n g  n e t w o r k  p a t h s  s e e m  t o  c a u s e  
s o m e  p r o b l e m s  b e c a u s e  t h e  n e t  w a s  d e s i g n e d  a s s u m i n g  a  m a x  o f  6  
h o p s  a n d  t h e  a v e r a g e  l e n g t n  i s  n o w  m o r e  l i k e  1 0  h o p s .  T h i s  i s  
v e r y  s e r i o u s  a n d  r e q u i r e s  e i t h e r  c h a n g e s  i n  n e t w o r k  t o p o l o g y  o r  
n e t w o r k  d e s i g n  a n d  p r o t o c o l s  t o  a c c o m o d a t e  t h i s  d e v i a t i o n  f r o m  
i n i t i a l  d e s i g n  a s s u m p t i o n s .  2 i x  

T h e  d i f f e r e n c e  i n  P e r f o r m a n c e  o f  P r i n t e r s  a n d  h i g h  s p e e d  
t e r m i n a l s  w p e n  z e r o  a n d  o n e  o r  t h r e e  h o p s  a w a y  i s  s t i l l  
u n e x p l a i n e d ,  w e  h a v e  e x p e r i e n c e d  d i f f e r e n c e s  o f  a  f a c t o r  o f  t w o  
i n  t h r o u g h p u t  t o  t h e s e  d e v i c e s  d e p e n d i n g  o n  w h e t h t e r  t h e y  w e r e  
z e r o  o r  m o r e  h o o s  a w a y  ( g o i n g  f r o m  z e r o  t o  o n e  h o p  f o r  t h e  p r i n t e r  
a n d  z e r o  t o  t h r e e  f o r  t h e  t e r m i n a l  - -  w e  r a n  t w o  t e r m i n a l s  s i d e  
b y  s i d e ,  o n e  z e r o  h o p s  a n d  o n e  t h r e e ) ,  2 i y  

E L F  p r o b l e m s  2 i z  

E L F  c r a s h e s ,  h a n g s ,  a n d  c h a r a c t e r  d r o p p i n g  h a s  b e e n  a  v e r y  
s e r i o u s  p r o b l e m  t o r  u s ,  T h e r e  a r e  n o w  t h r e e  p e o p l e  w o r k i n g  o n  
v a r i o u s  o f  t h e  p r o b l e m s .  M y  g u e s s  i s  t h a t  m o s t  o f  o u r  s e r i o u s  e l f  
p r o b l e m s  w i l l  b e  s o l v e d  w i t h i n  a  w e e k  i f  D a v e  R e t z  p a y s  a t t e n t i o n  
t o  t h e m ,  o t h e r w i s e ,  i  w o u l d  g u e s s  t h r e e  w e e k s ,  2  l a y  

M o u s e  k e y s e t  h a n d l i n g  2 l a a  

T h e  r e l i a b i l i t y  o f  m o u s e / k e y s e t  u s a g e  h a s  d r o p p e d  
c o n s i d e r a b l y ,  i t  w a s  d e c i d e d  t h a t  t h i s  w o u l d  b e  c o r r e c t e d  w i t h i n  
N L S  r a t h e r  t h a n  c h a n g i n g  t h e  L i n e  p r o c e s s o r  ( w h i c h  w e  n o w  c o n s i d e r  
t o  b e  f r o z e n  e x c e p t  f o r  b u d  f i x e s ) ,  2 i a b  

I  e x p e c t  t h e  f i x e s  w i l l  b e  i n  t h e  r u n n m g  B B N B  N L S  w i t h i n  
a  f e w  d a y s  2 i a c  

s u s p e n d e d  c o n n e c t i o n s  2 1 a d  

T h i s  c o n t i n u e s  t o  b e  a  P r o b l e m  f o r  m e ,  M y  c o n n e c t i o n  t e n d s  
t o  b e  b r o k e n  t o  B B N B  a b o u t  f o u r  t i m e s  a  d a y ,  i  n a v e  n e v e r  b e e n  
a b l e  t o  t y p e  i n  t h e  G a i l y  s t a t u s  r e p o r t  w i t h o u t  a t  l e a s t  2  b r e a k s  
i n  m y  w o r k ,  s o m e  o f  w h i c h  a r e  a u t o  h a n g u p  o f  t h e  d a t a  s e t  a t  t h e  
a m e s  t i p ,  2 1 a e  

s i n g l e  v s  m u l t i - p a c k e t  m e s s a g e s  2 1 a t  

I t  w a s  l e a r n e d  t h a t  s e n d i n g  m u l t i - p a c x e t  m e s s a g e s  t o  t i p  
t e r m i n a l s  o v e r  l o n g  n e t w o r k  p a t h s  d i d  n o t  w i n ,  W e  n a v e  c h a n g e d  
t i p / e l f  b u f f e r s  t o  b e  s m a l l e r  t h a n  a  p a c k e t  t o  a v o i d  t h i s .  

2 0  
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N e t w o r k  P e r  t o r m a n c e  m e s s a g e s  f o r  A P R  7 5  

H o w e v e r #  f i l e  t r a n s f e r s  a n d  o t h e r  n e t w o r k  u s e s  c a n  s t i l l  c a u s e  
p r o b l e m s ,  2 1 a g  

- -  C h a r l e s ,  21ah  

3 - A P R - 7 5  1 3 3 9 - E D X  1 F B Y  a t  B B N - T E N E X B :  S u m m a r y  o f  F i n d i n g s  o f  A R C  
N e t w o r k  P e r f o r m a n c e  t a s k  f o r c e  D i s t r i b u t i o n s  N E T  P E R F O R M A N C E  
T E C H N I C A L  G R O U F  [ B D N J < M C K E N Z L E > N P T 6 , T X T |  ,  
C b o n b 3 < p o s t e l > n s w - s t e e r i n g - c o m m i t t e e . l i s t s  R e c e i v e d  a t :  3 - A P F - 7 B  
2 0  8  5 7  S  4 4  2 2  

T h i s  d o c u m e n t  a t t e m p t s  t o  s u m m a r i z e  t h e  f i n d i n g s  o f  t n e  A R C  
N e t w o r k  P e r f o r m a n c e  t a s k  f o r c e .  R e c o m m e n d a t i o n s  a r e  a l s o  m a d e  
w h e r e  a p p r o p r i a t e ,  i n  a d d i t i o n  t i m e  e s t i m a t e e s  a r e  g i v e n  f o r  
l e n g t h  o f  t i m e ' u n t i l  a  p r o b l e m  i s  f i x e d ,  A s  1  l e a r n  m o r e  a b o u t  
t h e  p r o b l e m s ,  I  w i l l  u p d a t e  t h i s  f i l e ,  2 2 a  

B R E A K  C H A R A C T E R  T O  T I P  2 2 b  

T h e  2 0 8  m o d e m s  c o n n e c t e d  t o  L i n e  p r o c e s s o r s  w e r e  s e n d i n g  
c o n t i n u o u s  b r e a k s  t o  t h e  T I P  w h e n e v e r  t h e  L i n e  p r o c e s s o r  w a s  
p o w e r e d  d o w n ,  T h i s  w a s  b e c a u s e  t h e  L i n e  P r o c e s s o r - m o d e m  
c o n n e c t i o n  h a d  t h e  " d a t a  r e a d y "  p i t  w i r e  t o  t r u e  a l l  t h e  t i m e ,  
s i n c e  t h e  L i n e  P r o c e s s o r  d i d  n o t  p r o v i d e  s u c h  a  s i g n a l .  T h e  T I P  
h a d  b e e n  m o d i f i e d  t o  d e t e c t  t h i s  s o r t  o f  t h i n g  a n d  d i s a b l e  i t ,  T h e  
T I P  m o d i f i c a t i o n  d i d  n o t  w o r k  f o r  s o m e  u n k n o w n  r e a s o n s ,  2 2 c  

T h i s  i s  s u p p o s e d l y  n o t  h a p p e n i n g  a n y m o r e ,  T n e  T I P  h a s  b e e n  
m o d i f i e d  t o  p r e v e n t  i t  a n d  t h e  L i n e  P r o c e s s o r  i s  b e i n g  c n a n g e o  t o  
p r e v e n t  i t ,  M a r t i n  H a r d y  s h o u l d  m a k e  s u r e  t h i s  i s  n o t  h a p p e n i n g  
t o  a n y  o t h e r  T i p s  w e  a r e  a s s o c i a t e d  w i t h ,  2 2 a  

T h i s  c a u s e d  a  v e r y  s i g n i f i c a n t  d e g r a d a t i o n  o f  s e r v i c e  t o  
u s e r s  u s i n g  l o c a l  h o s t  i f  T I P  c o n n e c t  w a s  t o  t h e  l o c a l  h o s t  a n d  
w a s  n o t  c l o s e d ,  2 2 e  

B R E A K  C H A R A C T E R S  T O  P D P - 1 0  2 2 £  

A n  o p e n  l i n e  t o  t h e  P D P - I G ' S  D a t a  L i n e  s c a n n e r  w a s  f o u n d  a n d  
f i x e d ,  M a y  h a v e  a c c o u n t e d  f o r  a  1 %  t o  2 %  l o a d  o n  s y s t e m  ( t h i s  
g u e s s  i s  b a s e d  o n  o u r  e x p e r i e n c e  t h a t  a n  o p e n  l i n e  a t  9 6 0 0  b a u d  
c a u s e d  a  2 0 1  l o a c  o n  o u r  l o c a l  P D P - I Q ) ,  T h e  o p e n  l i n e  a t  O f i l c e - l  
w a s  a t  1 2 0 0  b a u d ,  ^ 2 g  

V D H  i n t e r f e r e n c e  2 2 h  

T h e  V e r y  D i s t a n t  H o s t  I n t e r f a c e  c o d e  a n d  b u f f e r s  n o w  b e i n g  
i n s t a l l e d  i n  t h e  T Y M S H A R E  T I P  i s  h i g h l y  s u s p e c t  b u t  n o  c o n c l u s i v e  

2 1  
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Network:  P e r f o r m a n c e  m e s s a g e s  f o r  A P R  7 5  

p r o o f  a s  y e t .  I t  a p p e a r s  t o  p e  c a u s i n g  I M P  c r a s h e s  a n d  s t r a n g e  
b e h a v i o r ,  2 2 1  

I  e x p e c t  t h i s  w i l l  g e t  f i x e d  w i t h i n  a  m o n t n ,  I  w o u l d  
r e c o m m e n d  m o v i n g  t h e  V D H  t o  a n o t h e r  I M P  s i n c e  i t  e a t s  u p  5 0 %  o f  
t h e  I M F ' s  c u t t e r  s p a c e  a n d  s e e m s  f l a c k y ,  2 2 3  

HOST c l o c k i n g  im p- h o s t  i n t e r f a c e  22k  

I t  w a s  d i s c o v e r e d  t h a t  T E N E X  i s  b l o c k i n g  I M P  f r o m  i n p u t t i n g  
o n  1 , 3 1  T E N E X ,  O f £ l c e - l  I s  m o v i n g  t o  1 , 3 3  t o  f i x  t h i s  a n d  o t h e r  
n e t w o r k  p r o b l e m s ,  I  e x p e c t  t h i s  w i l l  b e  u p  w i t h i n  t h r e e  w e e k s .  
T h i s  m a y  n o t  e n t i r e l y  e l e v i a t e  t h e  p r o b l e m  a n d  w e  s h o u l d  c o n t i n u e  
t o  w a t c h  i t ,  2 2 1  

i m p  b l o c k i n g  h o s t - i m p  i n t e r f a c e  2 2 m  

T h i s  s e e m s  t o  b e  h a p p e n i n g  q u i t e  a  l o t  a n d  p r o b a b l y  a c c o u n t s  
f o r  t h e  1 5  s e c o n d  p e r i o d s  u s e r s  h a v e  o b s e r v e d  w h e n  t n e r e  i s  n o  
i n t e r a c t i o n  w i t h  t h e  s e r v i c i n g  h o s t ,  T h e r e  a r e  t w o  c a u s e s  k n o w n  
t o  m e  t o  d a t e ,  H o p e f u l l y  t h e  b b n - n e t w o r k  p e o p l e  w i l l  c l a r i f y  t h i s  
a r e a ,  t o r  u s ,  2 2 n  

m u l t i - p a c k e t  m e s s a g e s  2 2 o  

C a n  c a u s e  t h e  i n t e r f a c e  t o  b e  b l o c k e d  f o r  a t  l e a s t  t h e  
r o u n c  t r i p  t i m e  t o  t h e  r e c e i v i n g  i m p ,  t h i s  c a u s e s  t h e  h o s t  t o  b e  
u n a b l e  t o  s e n d  d a t a  t o  a n y  o t h e r  h o s t  f o r  a  p e r i o d  o f  a t  l e a s t  1 / 2  
s econd  fo r  t he  ARPA- TI P  - -  o f f i c e - l  and  ARC-ELF  - -  BBNB 
s i t u a t i o n s ,  F i x i n g  t h i s  r e q u i r e s  a  c h a n g e  t o  h o s t - i m p  p r o t o c o l  
w h i c h  I  r e c o m m e n d  A R P A  s h o u l d  s u p p o r t .  T h i s  w i l l  r e q u i r e  m a n y  
m o n t h s  t o  i m p l e m e n t  f o r  a l l  h o s t s  b u t  c o u l d  b e  f i x e d  i n  a l l  
T E N E X ' s  m o r e  q u i c k l y .  2 2 p  

r e c e i v i n g  h o s t  s l o w  i n  t a k i n g  d a t a  2 2 q  

T h i s  m a y  a c c o u n t  f o r  l o n g  £ 1 5  s e c o n d )  p a u s e s  w h e r e  a  h o s t  
d o e s  n o t  r e s p o n d ,  T h e  s u b n e t  b l o c k s  a  h o s t  f r o m  s e n d i n g  t o o  m u c h  
d a t a  t o  a  r e c e i v e r  h o s t  t h a t  i s  n o t  t a k i n g  d a t a  q u i c k l y  e n o u g h ,  
I f  t h e  h o s t  i s '  g o i n g  g o w n  o r  f i l t e r i n g ,  t h e  d e l a y  i n  t a k i n g  d a t a  
b e c o m e s  t h e  t i m e o u t  p e r i o d  o r  1 5  ( o r  i s  i t  4 0 )  s e c o n d s ,  2 2 r  

H o p e f u l l y  t h e  b b n - n e t w 0 r k  p e o p l e  w i l l  c l a r i t y  t h i s  o n e  
f o r  u s  s h o r t l y ,  T h e  f i x  h e r e  i s  a l s o  a  c h a n g e  i n  i m p - h o s t  
p r o t o c o l  o r  p e r h a p s  a  c h a n g e  t o  s e n d i n g  h o s t s  t o  m o n i t o r  t h e i r  
o u t s t a n d i n g  m e s s a g e s  m o r e  c l o s e l y  a n d  t o  a n t i c i p a t e  t h e  i m p  
b l o c k a g e  b e f o r e  i t  o c c u r s ,  2 2 s  

g e n e r a l  t e n e *  o v e r h e a d  - -  N C P  a n d  s c h e d u l e r  2 2 t  

2 2  
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i n i t i a l  m e a s u r e m e n t s  f r o m  J i m  w h i t e ' s  a n d  K e n  v i c t o r ' s  w o r k  
a s  w e l l  a s  F a y  T o m l i n s o n ' s  r e c e n t  m e m o  i n d i c a t e  t h a t  g e n e r a l  T E N E X  
N C P / s c h e d u l e r  o v e r h e a d  o f t e n  e x c e e d s  n e t w o r k  t r a n s m i s s i o n  t i m e s  
f o r  s i n Q i e  c h a r c t e r  i n t e r a c t i o n s ,  I t  i s  p e r h a p s  p o s i b i e  t o  t u n e  
T E N E X  s o  t h a t  t h i s  o v e r h e a d  i s  r e d u c e d ,  B B N » T E N E X  p e o p l e  a r e  
c u r r e n l y  l o c k i n g  i n t o  t h e s e  p r o b l e m s  a n d  h o p e f u l l y  w i l l  c o m e  u p  
w i t h  s o m e  a n s w e r s ,  2 2 u  

I t  a l m o s t  g e e s  w i t h o u t  s a y i n g  t h a t  T E N E X  l o a d  h a s  a  
s i g n i f i c a n t  e f f e c t  o n  r e s p o n s i v e n e s s .  H o w e v e r ,  t h e  P i e  s l i c e  
s c h e d u l e r  d e e s  p r o v i d e  s o m e  i n s u l a t i o n  f r o m  t h i s ,  2 2 v  

s u b n e t  p e r f o r m a n c e  2 2 w  

T h e  s u b n e t  p e r f o r m a n c e  s e e m s  a b o u t  a c c o r d i n g  t o  s p e c s  ( a b o u t  
5 0  M S  p e r  h e p ) ,  H o w e v e r  w e  h a v e  o D s e r v e a  t i m e s  w h e n  i t  a p p e a r e d  
t o  b e  m o r e  l i k e  2 0 0  M S  p e r  h o p .  L o n g  n e t w o r k  p a t h s  s e e m  t o  c a u s e  
s o m e  p r o b l e m s  b e c a u s e  t h e  n e t  w a s  d e s i g n e d  a s s u m i n g  a  m a x  o f  6  
h o p s  a n d  t h e  a v e r a g e  l e n g t h  i s  n o w  r r o r e  l i k e  i o  h o p s .  T h i s  i s  
v e r y  s e r i o u s  a n d  r e q u i r e s  e i t h e r  c h a n g e s  i n  n e t w o r k  t o p o l o g y  o r  
n e t w o r k  d e s i g n  a n d  p r o t o c o l s  t o  a c c o m o d a t e  t h i s  d e v i a t i o n  f r o m  
i n i t i a l  a e s i g n  a s s u m p t i o n s ,  2 2 x  

T h e  d i f f e r e n c e  i n  P e r f o r m a n c e  o f  p r i n t e r s  a n d  n i g h  s P e e d  
t e r m i n a l s  w h e n  z e r o  a n d  o n e  o r  t h r e e  n o p s  a w a y  i s  s t i l l  
u n e x p l a i n e d ,  w e  h a v e  e x p e r i e n c e d  d i f f e r e n c e s  o f  a  f a c t o r  o f  t w o  
i n  t h r o u g h p u t  t o  t h e s e  d e v i c e s  d e p e n d i n g  o n  w h e t h e r  t h e y  w e r e  
z e r o  o r  m o r e  h o p s  a w a y  ( g o i n g  f r o m  z e r o  t o  o n e  n o p  f o r  t h e  p r i n t e r  
a n d  z e r o  t o  t n r e e  f o r  t h e  t e r m i n a l  - -  w e  r a n  t w o  t e r m i n a l s  s i d e  
b y  s i d e ,  o n e  z e r o  n o p s  a n d  o n e  t h r e e ) ,  2 2 y  

E L F  P r o b l e m s  2 2 z  

E L F  c r a s n e s ,  h a n g s ,  a n d  c h a r a c t e r  d r o p p i n g  h a s  b e e n  a  v e r y  
s e r i o u s  p r o b l e m  f o r  u s ,  T h e r e  a r e  n o w  t n r e e  p e o p l e  w o r k i n g  o n  
v a r i o u s  o f  t h e  p r o b l e m s ,  M y  g u e s s  i s  t h a t  m o s t  o f  o u r  s e r i o u s  e l f  
p r o b l e m s  w i l l  b e  s o l v e d  w i t h i n  a  w e e k  i f  D a y e  K e t z  p a y s  a t t e n t i o n  
t o  t h e m .  O t h e r w i s e ,  I  w o u l d  g u e s s  t h r e e  w e e k s ,  2 2 a f c *  

M o u s e  k e y s e t  h a n d l i n g  2 2 a a  

T h e  r e l i a b i l i t y  o f  m o u s e / k e y s e t  u s a g e  h a s  d r o p p e d  
c o n s l d e r a b l e y ,  I t  w a s  d e c i a e d  t h a t  t h i s  w o u l d  b e  c o r r e c t e d  w i t h i n  
N L 5  r a t h e r  t h a n  c h a n g i n g  t h e  L i n e  p r o c e s s o r  ( w h i c h  w e  n o w  c o n s i d e r  
t o  b e  f r o z e n  e x c e p t  f o r  b u g  f i x e s ) ,  2 2 a b  

I  e x p e c t  t h e  f i x e s  w i l l  b e  i n  t h e  r u n n i n g  B B N B  N L S  w i t h i n  
a  f e w  d a y s  2 2 a c  

2 3  
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s u s p e n d e d  c o n n e c t i o n s  2 2 a d  

T h i s  c o n t i n u e s  t o  b e  a  p r o o l e m  f o r  m e .  M y  c o n n e c t i o n  t e n d s  
t o  b e  b r o k e r  t o  B B N B  a b o u t  f o u r  t i m e s  a  g a y ,  I  n a v e  n e v e r  b e e n  
a b l e  t o  t y p e  i n  t h e  d a l l y  s t a t u s  r e p o r t  w i t h o u t  a t  l e a s t  2  c r e a k s  
i n  m y  w o r k ,  s o m e  o f  w h i c h  a r e  a u t o  h a n g u p  o f  t h e  d a t a  s e t  a t  t h e  
a m e s  t i p ,  2 2 a e  

s i n g l e  v s  m u l t i - p a c k e t  m e s s a g e s  2 2 a t  

I t  w a s  l e a r n e d  t h a t  s e n d i n g  m u l t i - p a c k e t  m e s s a g e s  t o  t i p  
t e r m i n a l s  o v e r  l o n g  n e t w o r k  p a t h s  d i d  n o t  w i n ,  W e  h a v e  c h a n g e d  
t i p / e l f  b u f f e r s  t o  b e  s m a l l e r  t h a n  a  p a c k e t  t o  a v o i d  t h i s ,  
H o w e v e r #  t i l e  t r a n s f e r s  ' a n d  o t h e r  n e t w o r k  u s e s  c a n  s t i l l  c a u s e  
p r o b l e m s ,  2 2 a g  

- -  C h a r l e s ,  2 2 a h  

3 - A P R - 7 5  1 1 0 2 - E D T  M l L L S T E l N  a t  B B N - T E N E X B s  r e v i s e d  d o c u m e n t  
D i s t r i b u t i o n !  8 A G G I A N 0  A T  I s l #  R A L Z E R  A T  I S I B ,  B T H t h M A S  A T  B B N , ,  
B U R C H F I E L  A T  8 E N ,  C A R L S O N  A T  I S 1 #  C A R L S T R G M  A T  1 5 1 , #  C R A I N  A T  I S I ,  
C R O C K E R  A T  I S I B #  1 R B Y  A T  B B N B ,  J A C O B S  A T  B B N , ,  L A W R E N C E  A T  O F F I C E - 1 ,  
L E H T M A N  A T  B B N B »  L L O Y D  A T  I S I , ,  M A Y f i A N  A T  I S I ,  M I C H A E L  A T  B B N B ,  
M I L L S T E 1 I N  A T  B B N B ,  ,  P Q S T E L  A T  B B N B ,  R E T Z  A T  I S I ,  R I D D L E  A T  O F F I C E - 1 , ,  
S C H A F F N E R  A T  B B N B ,  5  C  H  A  N  T  Z  A T  B B N ,  S T O N E  A T  O F F I C E - ! , ,  S T U B B S  A T  B B N ,  
T R I O L O  A . T  B B N B ,  U h L l G  A T  O F F I C E - 1 ,  ,  W A A L  A T  B B N B ,  W A L K E R  A T  B B N B ,  
W A R S H A L L  A T  B B N B , ,  W A T S O N  A T  B B N B ,  W E E K S  A T  O F F I C E - 1 ,  W H I T E  A T  B B N B , ,  
W I N G F I E L D  A T  O F F I C E - 1 ,  H Q L G  A T  I S I B ,  B R A D E N  A T  C C N , ,  P Q G R A N  A T  
M I ' X - M U L T I C S ,  B O L D U C  A T  B B N B ,  5 A T T L E Y  A T  B B N B  R e c e d e d  a t :  3 - A P R - 7 5  
1 3 5 1 2 : 4 4  2 3  

t n e r e  i s  a  n e w  v e r s i o n  o f  < M I L L S T E J N > W M - P R Q C E D U R E S t T X T  a t  B B N B  
C o n t a i n i n g  t h e  d e f i n i t i o n s  o f  t w o  n e w  v a r i a b l e s  m a x i t e m  a n d  
m a x l i s t  a n a  a  n e w  p a r a g r a p h  a t  t h e  e n d  o f  S e c t i o n  1 ,  2 3 a  

w e  i n v i t e  y o u r  c o m m e n t s ,  2 3 b  

S t e v e  w a r s h a l l / b o b  m i l l  s t e i n  2  3 c  

2 -APP - 7 5  1 9 3 3 -EDT I R B Y  a t  R S N - T E N E X B 5  S 0 m e  r o u n d  t r i p  c h a r a c t e r  
t i m e s  u n d e r  l o w  l o a o  c o n d i t i o n s  a t  O f f i c e - 1  D i s t r i b u t i o n s  N E T  
P E R F O R M A N C E  T E C H N I C A L  G R O U P  [ B B N ] < M C K E N Z 1 E > N P T G , T X T !  R e c e i v e d  a t :  
2 - A P R - 7 5  1 6 : 3 3 5 2 9 "  2 4  

w e  h a v e  b e e n  p e r i o d i c a l l y  r u n n i n g  J i m  w h i t e ' s  t w o - t e r m i n a l  
w a t c h d o g  p r o g r a m  a t  O f f i c e - 1  t o  t r y  t o  d e t e c t  l o w  l o a d  - -  h l g n  
r o u n d  t r i p  c h a r a c t e r  t i m e s ,  T n e  p r o g r a m  s e n d s  c n a r a c t e r s  C 5  p e r  
m i n u t e )  t o  b o t h  a  l o c a l  a n d  a  T I P  i o o p e d - D a c k  t e r m i n a l  a n d  r e c o r d s  
t n e  a v e r a g e  r o u n d  t r i p  t i m e  f o r  t h e  t w o ,  i n  t h i s  c a s e ,  t h e  T I P  i s  

2 4  
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TYMSHARE TIP {thus, o Hops), The following are some interesting 
sample numbers we have been observing. Times are in milliseconds 
Monday 3/31/75 TIME LOAD LOCAL REMOTE 

: 13 J 35 0, 72 50 
220 16: 14:35 0.78 6 0 300 16 :15:36 0.78 
30 420 16S 16:36 0,80 30 390 16:17:37 
0,81 50 480 16S18S37 0,80 50 300 16! 19:38 
0,86 40 250 16:20:39 0,90 90 380 Tuesday 
4/1/75 TIME LOAD LOCAL REMOTE 
m m m m m m m  ... 1 •

 I 

•
 • 1 » •
 1 1 1 t
 -- 08 557111 1 • 64 90 

350 08: 58:12 1.56 90 1000 08:59:13 1 ,50 
80 800 09: oo: 16 1,44 70 920 09101:17 
1.33 110 700 09:02:17 1,21 50 870 09:03:19 
1 ,29 60 860 09:04:20 1.19 80 710 09:05:22 
1,29 120 920 09:06:23 1.20 70 630 09:07:23 
1,50 120 750 09:08:24 2.24 200 1260 09:09:26 
2,27 130 430 09:10:28 2.54 170 590 09:11: 30 
2.82 170 440 09:12:30 2,69 70 490 09; 13:31 
2,29 70 660 09:14:32 2,25 190 560 09!15:32 
2,16 110 490 09: 16;33 2,06 90 320 09:17:34 
1,89 60 320 

10:11: 01 1,72 110 740 10:12 :Q3 1, 69 80 
1760 10 : 13:05 1 ,67 190 1110 10:14: 06 2.43 
200 470 

1°: 
15:08 2.52 180 430 10 S 16 3 0 8 

2,29 100 300 10:17:09 1.98 40 "310 LO:18:10 
1.82 60 400 IO:I9:IO 1,63 60 370 10:20:10 
1,47 60 290 10821:11 1.38 60 310 10:22:11 
1 ,29 70 280 10:23:12 1,40 170 490 10:24:13 
1,56 170 510 10:25:15 1,85 380 880 10:261 15 
1,69 40 610 10127:16 1.66 140 710 10:28517 
1.59 100 4i0 10:29:17 1.59 HO 300 10:30:18 
1.52 70 390 10:31:20 2,13 330 600 10;32:23 
3,24 530 1130 10833:24 3,45 310 520 10:34:27 
3,69 340 1130 10135:28 3,44 160 500 10:36:29 
3,53 280 590 10837:31 4,18 240 550 10:38 S 33 
4,57 320 370 10:39:34 4,27 410 510 10:40: 36 
4,26 280 460 

-- Charles, 

2-APR-75 1023-EDT TCMLlNSON at BBN-TENEXA: Delay measurements on 
BBNB, Distributions NET PERFORMANCE TECHNICAL GROUP 
[BBN]<MCKENZIE>NPTG,TXTI Received at; 2-APR-75 08 : 26s03 

As part of cur effort to identify and correct tne causes of poor 
performance that has been experienced using TENEX via the network, 
we have installed patches in the 8BNB monitor to record the 
progress of NVT characters tnrough the MCP, aelow are the results 

24a 

2 4b 

24C 

25 

25 
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of these measurements for the period from 1330 EDT to 1600 edt on 
Monday 31 March, 25a 

The patches permit the time at which certain critical events occur 
to &e recorded and tor a user program t0 retrieve these times, The 
probing interval was 10 seconds unless delays required a longer 
period to permit the completion of one probe oefore the next was 
initiated. The times recorded are: 1) Time of arrival of 36-th 
bit of a message on the monitored host/link, 2) Time of arrival of 
the last bit of the same message, 3) Time at which the message was 
removed from the network input queue, 4) Time at which the 
character in the message was placed in the terminal input buffer 
(and its echo placed in the terminal output buffer), 5) Time at 
which the message containing the echo was generated, fe) Time at 
which tnat message was placed on the connection output queue, 7) 
Time at which the message was placed on the network output queue. 
This is different from the above only if there is an outstanding 
RFNM, bo  instances of this being different from the above 
actuallly occurred, 8) Time the message was removed from the 
output queue, 9) Time at which the 36-th bit of the message had 
been transferred to the IMP, 10) Time at which the last hit of the 
message was transferred to the IMP, 25b 

The user program additionally recorded the time of day at which 
the BIN it was executing on that connection completed and the 
current 1 min load average. These times and other data were 
written on a file in raw form, The data presented below have been 
processed to extract the minimum, maximum, and average delays 
encountered between each of the points listed above plus the 
overall echo time and the overall response time, The overall echo 
time is just the difference between the time the last bit of the 
echo message was transferred to the IMP and the time the first 36 
bits of the received message arrived from the IMP, The response 
time measurement is interred by adding the interval from placing 
the input character in the terminal buffer to user program 
activation to the echo time, 25c 

No conclusions hav® been drawn from this data yet, out tne 
following observations are worth making, There are occasions when 
incoming messages spend an exceedingly long time on the network 
input queue (4,5 sec in one instance), since the process handling 
this queue has top priority in the system, this is difficult to 
understand, The delay in transmitting the echo following its being 
placed in the terminal buffers is also long on occasion (3,7 sec), 
The reason here may be the same as the reason for the preceding 
problem since tne same process has this responsibility as well. 
There are also occasions wnen messages spend a long time on the 
network output queue, This can only be due to either the IMP 
blocking the host interface or an exceedingly large amount of 
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output traffic, since the IMP has been observed to block tne 
Interface for relatively long times, that is probably the reason 
for this large delay, program activation delays are also fairly 
long on occasion# but this is mainly a function of program 
priorities and system loading which was clearly nign during the 
experiment, 25d 

ihe laoeis on tne data below are a bit cryptic and are expanded 
here: 25e 

ftL-Rl interval from arrival of 36-th bit to arrival of last 
bit, (Time to transfer the message into TEnex from the'lMP,) ING 
Time the message spends on the input queue, CHI Time required 
to dispatch the character into the terminal input buffer, ECH-CHI 
Delay before the NCP fork notices the echo in tne terminal buffer 
and generates the messaqe containing the ecno, cunq Time 
the messaqe spends on the connection queue. This is typically 
negative due the feet that the message never really spends any 
time tnere and that the points of measurement are actually 
reversed, OUTQ Time spent on the output queue, This reflects 
queueing delay due to prior traffic plus delay due to blocking of 
the interface on prior traffic, SND1 Time required to 
transfer the first word of tne message to tne IMP, SNDRST Time 
required to transfer the rest of the message into the IMP, PRGwAK 
Time required for the program to be activated from point of 
placing the character in the terminal input buffer until the 
program can execute a TIME JSYS, ECHO Time required to echo a 
character when no program activation is required, KE5P Time 
required for a response character to be transmitted from the 
moment of arrival of an input character from the IMP to completion 
of transmission of the response character, LDAVG The 1 minute 
load average rounded to the nearest Integer, 2Sf 

The raw data may be found in tne file 
JBBNB]<TOMLINSON>N£T-DELAY-STATISTICS.BIN, several files witn this 
name exist for various periods, The write date should be referred 
to in order to determine which is the correct version, 25g 

The file consists of a series of 13-word entries, Each entry 
contains: 0/ Time and date of the sample (GTAD format), 1/ count 
of missed events Csnould be zero) 2-10/ The 9 times listed above 
(Time format), 11/ Time of program wakeup In TIME format. 12/ Load 
average, 25h 

The program for processing the data in the form below is 
(BBnBJ<TqmlInSun>XXnCPD,SaV, It should be gotten and reentered. 
The source for XXNCPD,SAV is XXNCPD,MAC, it contains potn the 
data taker program and the processor. When reentered# it 
processes the current version of NET-DELAY-STATISTICS,BIN, when 
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started, it starts probing trie NCP and generates a new version of 
NET-DELAY-STATisTICS.BIN, If not detached, it aiso processes the 
data at 10 minute intervals, 2bi 

NCP DELAY STATISTICS FOP PERIOD FROM 31-MAR-75 3.3 s 26 S 28 TO 
31-MAR-75 13 ( 38197* 60 SAMPLES, 253 

NAME NIN MAX AVG RL-Rl 0 2 0 1NG 
8 359 50 CHI 3 20 4 ECH-CHI 7 1089 
b6 CONQ -21 0 -1 OUTG 0 5793 97 SND1 0 
29 2 SNDRS1 020 PRGWAK 52 1098 
503 ECHO 25 5889 221 RESP * 99 5330 725 
LDAVG 6 15 10 25K 

NCP DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 13;38548 TO 
31 -MAR-75 I3l5'0j2lf 60 SAMPLES, 251 

NAME MIN MAX AVG RL-R.l 0 1 0 INQ 
6 985 76 CHI 3 12 4 ECH-CHI 6 1803 
108 CONG -2 0 0 QUTQ 0 219 10 SNDi 0 
298 20 SNDRST 020 PRGWAK 62 
952 403 ECHO 26 2167 221 RESP 151 
2708 624 LDAVG 6 15 8 25m 

NCP DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 13:50532 TO 
31 -MAR-75 14102:38 , 60 SAMPLES, 25n 

NAME MIN MAX AVG RL-Ri 020 INQ 
9 2810 169 CHI 3 24 4 ECH-CHI 8 479 
59 CONG -22 0 -1 OUTG 0 510 15 SND1 0 
648 21 SNDRST 020 PRGWAK 82 
1277 542 ECHO 29 2903 269 RESP 117 
3212 812 LDAVG 7 19 13 25o 

NCp DELAY STATISTICS FOR pERIOD FROM 31-MAR-75 14*02*50 TO 
31-MAR-7 5 14S 13:43, 60 SAMPLES, ^bp 

NAME MIN MAX AVG RL-Rl 0 1 0 INQ 
6 434 50 CHI 3 8 4 ECH-CHI 6 1700 
81 CONG -2 " 0 0 OUTG 0 277 10 SND1 0 
124 6 SNDRST 020 PRGWAK 21 
1227 433 ECHO 33 1730 153 RESP 186 
2461 586 LDAVG 3 18 8 ?5q 

NCP DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 14:13:54 TO 
31 -MAR-75 14 8 25 :05 , 6 0 SAMPLES, "25r 

NAME MIN MAX AVG RL-Rl 0 2 0 ING 
6 1231 65 CHI 3 647 16 ECH-CHI 15 2083 
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DLS 24-ApH-7b 06:57 32372 
Network Performance messages for APR 75 

8 4  C O N G  - 3 0 0  O U T Q  0  1 9 6  6  S N D 1  0  
319 10 SNDRST 0 ~ 1 0 PRGWAK 41 
1283 452 ECHO 34 2742 184 RESP 176 
2928 636 LDAVG 3 16 8 25s 

NCP DELAY STATISTICS FOR PERIOD FROM 31«MAR*75 14:25:18 TO 
31-MAR-75 14:36531. 60 SAMPLES. 25t 

NAME PIN MAX AVG RL-R1 0 1 0 INQ 
4 371 48 CHI 3 54 5 ECH-C«i 14 705 
54 CONG -5 ~ " 0 -1 OUTQ 0 139 4 SND1 0 
720 19 SNDRST 010 PRGWAK 63 
992 462 ECHO 36 914 134 RESP 137 
1719 597 LDAVG 7 14 9 25U 

NCP DELAY STATISTICS FOP PERIOD FROM 31-MAR-75 14;36:42 TQ 
31-MAR-75 14:48:39, 60 SAMPLES," 25V 

NAME MIN MAX AVG RL-R1 0 i 0 INQ 
7 4557 207 CHI 3 40 4 ECH-CHI 11 965 
7 4  C O N U  - 4 0 0  O U T Q  0 2 0  S N D 1  0  
263 " 6 SNDRST 010 PRGWAK 46 
934 466 ECHO 34 4594 293 RESP 119 
5456 760 LDAVG 9 20 15 25w 

NCP DELAY STATISTICS FOP PERIOD FROM 31"MAR"75 14:43 5 50 TO 
31 -MiAR-75 14 : 59 : 5 1 , 60 SAMPLES, 2bX 

NAME MIN MAX AVG RL-R1 0 1 0 INQ 
7 225 49 CHI 364 ECH-CHI 7 423 
54 CONG -3 " "" 0 0 OUTQ 0 217 6 SND1 0 
176 15 SNDRST 020 PRGWAK 51 
1149 465 ECHC 39 492 130 RESP 113 
1360 596 LDAVG 4 17 9 25y 

NCP DELAY STATISTICS FOP PERIOD f ROM 31-MAR-75 15:00:02 10 
31-MAR-75 15511:28. 60 SAMPLES, 25Z 

NAME MIN MAX AVG RL-Rl 020 INQ 
7 1757 138 CHI 384 ECH-CHI 7 1729 
104 CONQ -500 OUTQ 0 155 6 SND1 0 
701 30 SNDRST 010 PRGWAK 62 
2175 499 ECHO 37 3544 284 RESP 135 
3849 784 LDAVG 4 14 9 25a@ 

NCP DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 15:11:39 TO 
31-MAR-75 15523119. 60 SAMPLES, 2baa 

NAME MIN MAX AVG pL-Rl 0 I 0 INQ 
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DLS 24-APR-75 Qb;57 32372 
Network Performance messages tor APR 7b 

0 732 94 CHI 3 
I 4 B  C O N G  - 1 9 "  0  
19 1 SNDRST 0 
516 ECHO 36 444b 
LDAVG 10 16 

NAME MIN MAX 
9 240 59 CHI 3 
29 CONQ -6 0 
15 1 SNDRST 0 
405 ECHO 33 324 
4 5 4. 

NAME MIN MAX 
6 283 5 3 CHI 3 
32 CONQ -1 0 
63 3 SNpRST 0 
357 fCHO 30 383 
3 6 4 

975 20 ECH-CHI 
-1 OUTG 0 "12 
1 0 prgwak 
266 RESP 126 
13 

AVG FL-R1 0 
7 4 ECH-CHI 
0 QUTQ 0 2 
1 0 PRGWAK 
96 RESP 134 1042 

AVG PL-Hi 0 
19 4 ECH-CHI 
0 OUTG 0 1 
1 0 PRGWAK 
94 RESP 80 1174 

13 3707 
0 SND1 0 
56 1044 
5092 783 

25ao 

25ac 

0 INQ 
390 
0 
932 
G 

25a<3 

25ae 

0 INQ 
233 
0 
21. 
81 

25a £ 

2bag 

1 0 INQ 
9 127 
0 SND1 0 
59 860 
501 LDAVG 

2San 

2 5 a. i 

1 0 INQ 
9 350 
0 SND1 0 
48 1019 
451 LDAVG 

2baj 

NOP DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 1b s 23 3 3Q TO 
31-MAR-75 15 ! 34!36, 60 SAMPLES, 

NAME WIN MAX AVG FL-R1 0 2 
7 333 52 CHi 3 23 4 ECH-ChI 6 
36 CONQ -19" 0 -1 OUTG 030 SND1 
43 2 SNDRST 020 PRGWAK 34 
421 ECHO 34 452 96 RESP 71 1035 518 LDAV 
4 12 7 

NCP DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 15;34 J 48 TO 
31-MAR-75 15 ! 45 I 29 , 60 SAMPLES, 

NAME MIN MAX AVG RL-Rl 0 1 
6 1103 56 CHI 3 62 6 ECH-CHI 6 
36 CONQ -If 0 .1 QUTQ 0 39 i SND1 
544 11 SNDRST 020 PRGwAK 
1105 300 ECHO 28 1758 112 RESP 
2099 412 LDAVG 295 

NCP DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 15;45!39 TO 
31-MAR-75 15156117. 60 SAMPLES, 

NCF DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 15 s 56 S 27 TO 
31-MAR-75 16107 8 041 60 SAMPLES, 

NCP DELAY STATISTICS FOR PERIOD FROM 31-MAR-75 lb;07:lb TO 
31-MAR-75 168 l4|l0, 40 SAMPLES, 25aK 
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N e t w o r k  P e r f o r m a n c e  m e s s a g e s  f o r  A P K  7 5  
D L S  2 4 - A P R " 7 5  0 6 } 5 7  3 2 3 7 2  

N A M E  
6  2 3 5  
6 0  C O N Q  
1 0 3  
6 6 7  
1 2 6 8  

P. I N  M A X  
4 8  C H I  3  
• 4  0  
1 0  S N D R S T  
4 4 3  E C H O  
5 9 4  L O A V G  

E N D  O F  F I L E  R E A C H E D ,  

A V G  H L - R 1  
4  E C H - C H I  

0  O U T Q  
0  
3 b  
2 

0  9 5 5  2 8  5 N D 1  
1  0  P R G W A K  
1 0 9 7  1 5 1  R E 5 P  
4  3  

0  I N Q  
3 2 4  
1 
6 6  
1 2 3  

2 5 a i  

2 5  a m  

3 1  



N e t w o r k  P e r f o r m a n c e  m e s s a g e s  f o r  A P p  7 5  
D L S  2 4 - A P R - 7 5  0 6 5 5 7  3 2 3 7 2  

( J  3  2  3  7  2  )  2 4 - A P H - 7 5  0  6  j  5  7  ?  f  ? ;  T i t l e *  A u t n o r ( s ) :  U 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  J  / T F L (  t  I N F O - Q N L Y  ]  )  j  S u b - C o l l e c t i o n s :  R A D C  j  C i e r k j  
D L S  t  



March U s e r  S t a t i s t i c s  f o r  O f f i c e - l  

s o r t e d  b y  c o n n e c t  n o u r s  

D L S  2 4 - A P R - 7 5  0 « : 3 6  3 2 3 7 3  



M a r c h  u s e r  s t a t i s t i c s  f o r  O f f i c e - i  
D L S  2 4 - A P R - 7 5  Q 8 { 3 6  3 2 3 7  3  

T i m e  
P e r i o d  

C P U  
( h r s )  

C o n n e c t  
C h r s )  

1  

( W W M M C S )  U h r u 2 9 - M A R - 7 5  , 0 0  , 0 0  2  

( B U C C I E R O )  l t h r u 2 9 « M A R - 7 5  , 0 0  , 0 7  3  

( K E S S E L M A N )  i t h r u 2 9 - M A R - 7 5  , 0 0  , 1 3  4  

( C A L X C C i i l A )  l t n r U 2 9 - M A R - 7 5  , 0 2  . 2 7  5  

( V A N A L 5 T I N E )  l t h r U 2 9 « M A R « 7 5  , 0 1  , 3 0  6  

( L O R E T O )  l t n r u 2 9 - M A R - 7 5  , 0 «  1 , 2 6  7  

( S T I N 5 Q N )  l t n r u 2 9 - M A R - 7 5  . 0 7  1 . 7 6  8  

( R W A L K E P  3  l t n r u 2 3 - M A P - 7 5  , 0 7  2 , 0 8  9  

( B A R N U M )  i t h r U 2 9 - M A R * 7 5  , 0 b  2 , 2 6  1 0  

( S L I W A )  l t h r u 2 9 - M A R - 7 5  , 0 b  2 , 4 1  1  1  

( R Z E P K A )  l t h r u 2 9 - M A R - 7 5  , 1 0  2 , 9 5  1 2  

( D I M A G G l O )  l t h r u 2 9 - M A R - 7 5  . 1 2  4 , 7 6  1 3  

( P A T T E R S O N )  l t f t r u 2 9 - M A R - 7 5  , 2 5  1 2 , 2 9  1 4  

( N E L S O N )  i t n r u 2 9 » M A R * 7 5  1 . 0 3  1 4 , 8 8  1 5  

C H U Z Z I )  i t h r u 2 9 - M A R - 7 5  . 2 1  1 7 , 2 7  1 6  

( P E T E L L )  i t h r U 2 9 - M A R - 7 5  , 4 7  1 6  , 4 7  1 7  

( H I L B I N G )  l t n r u 2 9 - M A R - 7 5  , 4 3  1 9 , 0 8  1 8  

( N Z N G F I E L D )  l t h r u 2 9 - M A R - 7 5  , 4 9  2 1 , 3 5  1 9  

( L A F O R G E )  i t h r u a 9 » M A R » 7 5  , 6 6  2 8 , 3 2  2 0  

( M C N A M A R A )  i t h r U 2 9 - M A R - 7 5  ,  6  3  2 9 , 0 1  2 1  

( L A W R E N C E )  I t h r u 2 9 - M A R » 7 5  1 , 1 4  3 8 , 0 9  2 2  

( C A V A N Q )  l t h r U 2 9 - M A R - 7 5  1 , 6 7  4 5 , 5 0  2  3  

( T O M A I N I )  l t h f U 2 9 - M A R - 7 5  1 , 4 7  5 7 , 4 3  2  4  



March User Statistics for Qffice-l 
QLS 24-APK-75 08S36 32373 

(BERGSTHOM) Itnru29-MAR*75 2.33 

CKRUTZ) 1tnrU29*MAR"75 1.17 

(CARRIER) ltnru29-^AR-75 1 ,99 

(KENNED*) ltnru29-KAR-75 4,20 

(STONE) lthru29-MAP-75 4,81 

(PANAPA) ltftrU2?«MAR»75 4.0b 

(PADC) ltnrU29-l^AR-75 27.99 

68.46 25 

69,87 26 

87,05 27 

100,88 28 

112,78 29 

120,65 30 

31 

898,08 32 

2 



OLS 24-APR-75 08;36 32373 
March User Statistics for Office-l 

(WWMMCS) ltnru29 • MAP -75 ,00 ,00 33 

(BUCCIERO) lthru29 •MAP -75 .00 .07 34 

BUCCIERO 8 -MAR -75 ,00 ,07 34a 

(KESSELMAN) itnru29 -MAR -75 ,00 ,13 35 

KESSELMAN 1 -MAR -75 ,00 .13 35a 

(CALICCHIA D lthru29 -MAR -75 ,02 ,27 3b 

CALICCHIA 8 -MAR -75 ,02 .24 36a 

CALICCHIA 1 -MAR -75 ,00 ,03 36D 

(VANALSTINE) ithru29 -MAR -75 ,01 ,30 37 

VANALSTINE 22 -MAR -75 ,01 ,25 37a 

VANALSTINE 8 -MAR -75 ,00 ,01 3 7b 

VANALSTINE i -MAR -75 ,00 ,04 37c 

(LORETO? itnru29 -MAR -75 ,08 1,26 38 

LORETO 29 -MAR -75 ,01 ,22 38a 

LORETO 22 — M AR -75 ,02 ,38 38b 

LORETO 15 -MAR -75 ,02 .30 3 R C 

LQRETO 8 -MAR -7 5 ,Q2 ,23 38d 

LORETO 1 -MAR -75 ,01 ,13 38e 

(STINSON ) itnru2? -MAR -7b .07 1,76 39 

STIN50N 29 -MAR -75 ,00 ,10 3 9a 

STINSQN 22 -MAR -75 ,02 ,49 39b 

STINSON 15 -MAR -75 ,02 ,38 39c 

STINSON 8 -MAR -75 ,02 .37 39c! 

STINSON 1 -MAP -75 ,01 .42 39e 

(RWALKgR) lthru29 -MAR -75 ,07 2,08 40 

3 



March User Statistics for Qffice-i 
DLS 24-APR-75 Ob:36 32373 

RWALKER 22-MAR -75 .01 .37 40a 

RWALKER 8-MAR 75 .06 1,71 406 

(BARNUM) Ithru29-MAR 75 ,05 2,26 41 

BARNUM 29.MAR 75 .00 ,18 4ia 

BARNUM 22-MAR 7 5 .02 1 .00 416 

BARNUM 15-MAR 75 .01 ,59 41C 

BARNUM 8-MAP 75 .01 ,33 4 1 C 1  

BARNUM 1 -MAR 75 .01 ,16 4le 

(SLIWA) Ithru29-MAR 75 ,05 2,41 42 

SLIWA 22-MAR 75 ,05 2,22 42a 

SLIWA 15.MAR 75 .00 ,11 426 

SLIWA 6-MAR 75 ,00 ,08 42C 

(RZEPKA) Ithru29-MAR 75 .10 2,95 43 

RZEPKA 22-MAR 75 .01 , 29 43a 

RZEPKA 15-MAR 75 ,09 2,47 436 

RZEPKA 8-MAP 75 ,00 .19 43C 

(DIMAGGIO) ltnrU29-MAR 75 .12 4,76 44 

DIMAGGIO 22-MAR 75 ,00 ,02 44a 

DIMAGGIO 15-MAR 75 ,11 3,93 446 

DIMAGGIO 8-MAR 75 .01 .81 44C 

(PATTERSON) Ithru29-MAR 75 .25 12,29 45 

PATTERSON 29-MAR 75 *02 1,19 45a 

PATTERSON 22-MAB 75 .01 ,61 456 

PATTERSON 15-MAP­-75 ,00 ,15 45 C 

PATTERSON S-MAR -75 ,08 3,72 450 

4 



DLS 24-APR-75 08536 32373 
March User Statistics for Otfice-1 

PATTERSON 1-MAP»75 .14 6,62 45e 

(NELSON) ithrU29-MAR*75 1.03 14.88 46 

NELSON 22-MAR-75 .01 ,13 46a 

NELSON 15-MAR-75 .99 11.54 46 b 

NELSON 8»MAR»75 .01 ,14 4 0 C 

NELSON l-MAR-75 .02 3,07 46a 

(LIUZZI) ithrU29-MAR-75 .21 17,27 47 

LIUZZI 29-MAP-75 .09 5,51 47a 

LIUZZI 22"MAR»75 ,08 8,84 476 

LIUZZI i5"MAR"75 .03 1,79 47C 

LIUZZI 8-MAR-75 .00 ,13 47d 

LIUZZI l-MAR-75 .01 1,00 4 ?e 

(PETELL) lthrU29-MAR-75 ,47 18,47 48 

PETELL 29-MAR-75 .10 3,75 48a 

PETELL 22-MAR-7S ,11 4,59 48D 

PETELL 8"MAR"75 .04 1 ,61 48C 

PETELL i-MAR-75 ,22 8,52 4 8d 

(HILBING) lthru29"MAR«75 ,43 19,08 49 

HILBING 29-MAR-75 .04 1,22 49a 

HILBING 22-MAR-75 .OS 1,43 49b 

HILBING 1S »MAR"7 5 ,11 6,23 49C 

HILBING 8"MAP"75 ,16 5,89 490 

HILBING i-MAR-75 ,07 49e 

(WINGFIELD) itftrU29-MAR-75 ,49 21,35 50 

WINGFIELD 29-MAR-75 ,01 ,27 50a 



M a r c h  u s e r  S t a t i s t i c s  f o r  C J f f i c e - 1  

W I N G F I E L D  2 2 - M A R - 7 5  

W I N G F I E L D  1 5 - M A R - 7 5  

W I N G F I E L D  8 - M A R - 7 5  

W I N G F I E L D  l - M A R - 7 5  

( L A F O R G E )  l t h r u 2 9 - M A R - 7 5  

L A F O P G E  2 9 " M A R - 7  5  

L A F O R G E  2 2 - K A R - 7 5  

L A F O R G E  1 5 - M A R - 7 5  

L A F O P G E  8 - M A R - 7 5  

L A F O R G E  i - M A R - 7 5  

( M C N A M A R A )  l t h r u 2 9 - M A R - 7 5  

M C N A M A R A  2 9 - M A P - 7 5  

M C N A M A R A  2 2 - M A R - 7 5  

M C N A M A R A  1 5 - K A P - 7 5  

M C N A M A R A  8 - W A P - 7 5  

M C N A M A R A  1 - M A R - 7 5  

( L A W R E N C E )  l t h r u 2 9 - M A R - 7 5  

L A W R E N C E  2 9 • M A R - 7 5  

L A W R E N C E  2  2  -  M  f t  F  -  7  5  

L A W R E N C E  1 5 - M A R - 7 5  

L A W R E N C E  8 - M A P - 7 5  

L A W R E N C E  l - M A R - 7 5  

( C A V A N O )  l t h r U 2 9 - M A R - 7 5  

C A V A N Q  2 9 - M A R - 7 5  

C A V A N O  2 2 - M A R - 7 5  

D l S  2 4 - A P H - 7 5  0 8  S  3 b  3 2 3 7 3  

2 , 7 5  5 0 b  

4 * 2 8  50C 

7 . 4 8  506  

6 , 5 7  50e  

2 8 , 3 2  51  

1 1 , 4 0  51a  

8 , 1 0  5  1  D  

3 , 3 0  5  1C 

1  , 9 6  51  d  

3 , 5 6  51e  

2 9 , 0 1  52  

2 , 0 6  52a  

6 . 3 8  52b  

2 , 3 5  52C 

1 4 , 6 6  5 2 (3  

3 , 5 6  52e  

3 8 , 0 9  53  

4 , 9 4  5 3 a  

1 0 , 6 4  53b  

6 , 6 2  53C 

6 , 9 3  5 3 d  

8 , ^ 6  5  3 e  

4 5 , 5 0  5 4  

8 , 4 2  5 4 a  

1 0 , 9 0  5 4 b  

0 8  

10  

1 8  

1 2  

6 6  

2 8  

2 7  

0 3  

0 2  

0 6  

6 3  

0 3  

1 1  

0 6  

3 8  

0 5  

1 4  

2 6  

26  

20  

18 

2 4  

6 7  

2 4  

4 4  

6 



March User Statistics for Otfice-i 
DLS 24-APR-75 08?36 3 2 3 7 3  

CAVANQ 15-MAR-75 ,32 

CAVANO 8-MAR-75 ,5b 

CAVANO l-MAR-75 ,12 

(TOMAINI) ltnru29-MAR-75 1,47 

TOMAINI 2 9 - M A R - 7 5 ,21 

TOMAINI 22-MAR-75 ,15 

TOMAINI 15-MAF-75 .04 

TOMAINI 8-MAR-75 ,34 

TOMAINI l-MAR-75 .73 

(BERGSTROM) ltnru29-RAR-75 2,33 

BERGSTROM 29-MAR«-75 1.17 

BERGSTROM 22-MAR-75 .14 

BERGSTROM 15-MAR-75 ,48 

BERGSTROM 8-MAK-75 ,27 

BERGSTROM l-RAR-75 ,27 

(KRUTZ) ithru29«MAR«75 1,17 

KRUTZ 29-MAR-75 ,22 

KRUTZ 22-MAR-75 .14 

KRUTZ 15-MAR-75 ,39 

KRUTZ 8-MAR-75 ,25 

KRUTZ l-MAR-75 ,17 

(CARRIER) lthru29»MAR-»75 1,99 

CARRIER 29-MAR-75 ,72 

CARRIER 22-MAR-75 ,40 

CARRIER 15-MAR..75 ,26 

7 , 1 5  5 4 C  

1 3 , 8 5  5 4 d  

5 , 1 8  5 4 ©  

5 7 , 4 3  5 5  

1 0 , 5 7  5 5 a  

6 , 4 2  5 5 6  

1 , 7 5  5  5 C  

1 2 , 0 9  5 5 d  

o
 

x» 

CM 5 5 ©  

6 8 . 4 6  5 b  

3 0 , 7 5  5 6 a  

3 . 6 0  5 6 6  

1 5 , 4 8  5 6 C  

7 . 7 0  5 &Cl 

1 0 , 9 3  5 6 e  

6 9 , 8 7  5 7  

1 4 , 7 3  5 7 a  

7 , 0 9  5 7 6  

1 6 . 1 7  5  7  c  

1 8 , 6 7  5 7 d  

1 3 . 2 1  5  7 ©  

8 7 , 0 5  5 8  

2 6 , 8  2  5 B a  

1 3 . 7 0  5 8 b  

9 , 0 6  S B C  

7 



D^S *24"•APR*75  08 ;36  32373  
M a r c h  u s e r  s t a t i s t i c s  f o r  O f f i c e - i  

C A R R I E R  8  " M A R  7 5  . 2 9  2 4 , 4 0  5 8 a  

C A R R I E R  1  - M A R  7 5  , 3 2  1 3 , 0 7  5 8 e  

( K E N N E D Y )  l t h r U 2 9 - M A R  7 5  4 , 2 0  1 0 0 , 8 8  5 9  

K E N N E D Y  2  9 - M A R  7 5  , 8 5  1 8 , 6 6  5 9 a  

K E N N E D Y  2 2 - M A R  7 5  , 7 1  1 8 , 2 0  5 9 b  

K E N N E D Y  1 5 - M A R  7 5  , 7 1  1 9  , 3 3  5 9 C  

K E N N E D Y  8  - M A R  7 5  1 . 1 4  2 4 , 2 4  5 9 a  

K E N N E D Y  1  " M A P  7 5  , 7 9  2 0 , 4 5  S 9 e  

( S T O N E )  I t n r u 2 9 - M A R  7 5  4 , 8 1  1 1 2 , 7 8  6 0  

S T O N E  2 9 - M A R  7 5  , 7 3  1 8 , 1 2  6 0 a  

S T O N E  2 2 - M A R  7 5  1 , 4 3  2 7 , 2 0  6 0 b  

S T O N E  l b - M A R  7 5  1 . 3 3  3 0 , 0 5  6 0 c  

STONE 8 - M A R  7 5  , 8 8  2 5 , 5 2  6  0  a  

STONE i - M A R  7 5  . 4 4  1 1 , 8 9  6 Q e  

( P A N A R A )  i t n r u 2 9 - M A R  7 5  4 . 0 5  1 2 0 , 6 5  6 1  

P A N A R A  2  9 - M A R  7 5  1  . 1 0  2 4 , 5 1  6 1 6  

P A N A R A  2  2 - M A R  7 5  1  , 0 6  2 8 , 0 2  f c  l b  

P A N A R A  1 5  - M A P  7 5  . 9 0  2 8 , 5 3  6 1 C  

P A N A R A  8 - M A R  7 5  . 7 3  3 0 , 2 6  b i d  

P A N A R A  l - M A R  7 5  , 2 6  9 , 3 3  6 l e  

6 2  

( R A D C  )  i t h r U 2 9 - M A R  7 5  2 7 , 9 9  8 9 8 , 0 8  6 3  

R A D C  2 9 - M A P  7 5  6 , 3 0  1 9 6 , 1 0  6 3 a  

F  A D C  2 2 - M A R  7 5  5 . 6 4  1 6 5 , 1 2  6 3 b  

R A D C  1 5 - M A R - 7 5  6 , 2 3  1 7 2 , 7 3  6 3 c  

8 



D U S  2 4 - A P R - 7 5  0 8  !  3 6  3 2 3 7  3  
M a r c h  U s e r  S t a t i s t i c s  f o r  o t f i c e - 1  

R A D C  8 - M A F - 7 5  5 , 6 8  2 0 4 , 3 3  6 3 d  

R A D C  L - M A R - 7 5  4 , 1 4  1 5 9 , 8 0  b 3 e  

9 



* * 
# 

D L S  2 4 « A P K » 7 5  0 8 : 3 6  3 2 3 7 3  
M a r c h  u s e r  s t a t i s t i c s  f o r  O f f i c e - 1  

( J 3 2 3 7 3 )  2 4 - A P B - 7 5  0 8 | 3 6 j ; M  T i t l e s  A u t h o r ( s ) :  U 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 :  / H A D C C  I  I N F 0 » 0 N L Y  J  )  j  S u b - C o n e c t i o n s :  R A D C  >  C i e r K :  
D L S  J  



S R I  U T I L I T Y  D I S K  S U M M A R Y  
G A S 2  2 4 - A P P - 7 5  1 5 : 2 7  3 2 3 7 4  

A u t h o r  o t  J o u r n a l  d o c u m e n t s  
< : x f c r y n g >  i  

G A S 2  2 2 - A P R - 7 5  1 8 : 0 0  3 2 3 6 0  
T E L E C O N F E R E N C I N G  
L o c a t i o n :  ( G J O U R N A L ,  3 2 3 6 0 ,  1 | W )  
* * * * * N o t e :  A u t h o r  C o p y # * * * *  

l a  

G A S 2  2 1 - A P R - 7 5  1 8 :  3 5  3 2 3 5 1  
S R I  U T I L I T Y  D I S K  S U M M A R Y  
L o c a t i o n :  c G J O U R t v A L ,  3 2 3 5 1 ,  i : w )  
* # * * * N o t e :  A u t h o r  C o p y # * # * *  

i n  

G A S 2  1 8 - A P R - 7 5  1 5 : 0 7  3 2 3 2 7  
T E S T  M E S S A G E  
L o c a t i o n :  C U J O U R N A L ,  3 2 3 2 7 ,  1 s w 5  
* * * # * N o t e :  A u t h o r  C o p y * * * * *  

i c  

G A S 2  1 7 - A P R - 7 5  1 0 : 5 2  3 2 3 1 5  
t e s t  
M e s s a g e ;  t e s t  
* * * * * N o t e :  A u t h o r  C o p y * * * * *  

i d  

G A S 2  2 6 - M A R - 7 5  1 7 : 3 5  3 2 1 9 7  
D i r e c t o r y  R e a u e s t  
L o c a t i o n :  ( J J Q U R N A L ,  3 2 1 9 7 ,  1 I W )  

A u t h o r  C o p y * * * * *  •  
l e  

G A S 2  1 9 - M A P - 7 5  1 6 : 4 6  3 2 1 5 3  

M e s s a g e :  I  h a v e  r e c e i v e d  y o u r  t e s t  m e s s a g e  a n d  a l l  l o o k s  w e l l ,  
T h a n K s  , , . G l e n n  

* * * * # N o t e i  A u t h o r  C o p y * * * * *  
I f  

G A S 2  1 R - M A R - 7 5  1 9 : 1 6  3 2 1 2 2  
M i s s i n g  G A S 2  t n  h W A C  g r o u p  I d e n t  
M e s s a g e :  P i e a s e  i n c i u d e  i d e n t  i n  t h e  g r o u p  i d e n t  K W A C f . « K N A C  
N E E D S  G A S 2 ;  J  1  
* # # * # N o t e :  A u t h o r  C o p y * * * # *  

l g  

1 



G A S 2  2 4 - A P R - 7 5  1 5 : 2 7  3 2 3 7 4  
S R I  U T I L I T Y  D I S K  S U M M A R Y  

j o u r n a l  d o c u m e n t s  
< : x b r y n >  2  

D V N  7 - M A R - 7 5  1 2 : 5 4  2 5 5 3 0  
L i m i t e d  F a c i l i t i e s  f o r  U s e r  I n t e r a c t i o n  W i t h  C o m m a n d  B r a n c h e s  
M e s s a g e :  F a c i l i t i e s  e x i s t  f o r  u s e r s  i n t e r a c t i n g  w i t h  c o m m a n d  
b r a n c h e s  o n l y  i n  a  v e r y  l i m i t e d  w a y ,  A  p r o c e d u r e  r e p l a c e m e n t  
e x i s t s  i n  r r y  d i r e c t o r y  a t  B B N  o r  i n  P a t  W h i t t i n g - O k e e f e ' s  
d i r e c t o r y  a t  o t f i c e - 1  t h a t  m a k e s  c o m m a n d s  b r a n c n e s  s t o p  a n d  w a i t  
t o r  i n p u t  f r o m  u s e r s ,  T o  u s e  i t  y o u  G o t o  P r o g r a m  a n d  l o a d  t h e  
p r o g r a m  b y  i t s  n a m e  ( a u x c h r , ) ,  T o  u s e  i t  y o u  i n s e r t  p e r c e n t  s i g n s  
( % )  i n  t h e  p l a c e  i n  y o u r  c o m m a n d  b r a n c h  w h e r e  y o u  w a n t  t h e  s t r e a m  
t o  s t o p ,  E a c h  %  i n  t h e  b r a n c h  w a i t s  f o r  t h e  u s e r  t o  e n t e r  o n e  
c h a r a c t e r .  T h a t  i s  t h e  c a t c h ,  Y o u  m u s t  e i t h e r  K n o w  h o w  m a n y  
c h a r a c t e r s  t h e  u s e r  i s  g o i n g  t o  n e e d  t o  p u t  i n *  o r  p u t  i n  a  l o t  o f  
% ' s  a n d  h a v e  a  w a y  f o r  h e r  t o  p u t  i n  h a r m l e s s  c h a r a c t e r s  a f t e r  h e r  
s i g n i f i c a n t  i n p u t  i s  o v e r ,  W e  s e e  t h a t  i t  w o u l d  b e  v e r y  u s e f u l  t o  
a d d  m o r e  f l e x i b l e  u s e r  i n p u t  a n d  I F  c o n s t r u c t i o n s  t o  c o m m a n d s  
b r a n c h e s .  I t  i s  m e r e l y  a  m a t t e r  o f  s h a K i n g  l o o s e  p r o g r a m m i n g  t i m e  
t o  d o  i t ,  
# * * * # N o t e :  t  I N F O - O N L Y  ]  
( s e c o n d a r y  D i s t r i b u t i o n  C o p y  f r o m  p w o ) * * * * *  

C o m m e n t s :  T h i s  r e s p o n d s  t o  a  s e n d m e s s a g e  f r o m  J e a n n e  b e c K  t o  m e  
e x p r e s s i n g  C o n n i e  M c L i n d o n ' s  i n t e r e s t  i n  m o r e  p o w e r f u l  c o m m a n d s  
b r a n c h e s ,  2 a i  

J H B  2 1 - A P R - 7 5  1 7  : 5 1  3 2 3 5 0  
T N L S  C o u r s e  N o ,  3  - -  I n t e r m e d i a t e  
L o c a t i o n :  ( G J O U R & A L ,  3 2 3 5 0 ,  l : w )  
* * * # * N o t e ;  [  I N f r  0 - Q N L Y  J  * * * * *  

"  ~  2 b  

C o m m e n t s :  T h e  t b i r d  o f  5  T N L S  g r a d u a t e d  c o u r s e s  P r o d u c e d  b y  
f i l t e r i n g  t h e  C o u r s e s  F i l e ,  P r i n t e d  c o p i e s  a v a i l a b l e  u p o n  
r e q u e s t ,  2 b i  

5 G R  1 8 - A P R - 7 5  1 8 : 1 0  3 2 3 3 0  
T r a i n i n g  o f  S R l ,  S H I - A P P ,  a n d  S R I - D E V  -  M a r c h  2 7  -  A n r i l  1 6  
L o c a t i o n :  C J J Q U R N A L ,  3 2 3 3 0 ,  1 : w )  
* * * * * N O t e j  (  I N F O - O N L Y  j  * * * * *  

2 c  

K L M  l l - A P R - 7 5  1 0 : 1 7  3 2 2 8 3  
D I R E C T O R Y  R E Q U E S T  
L o c a t i o n :  C J J O U R N A L ,  3 2 2 8 3 ,  1 S W )  
* * * * * N o t e ;  t  I N F O - O N L Y  J  * * * * *  

2 d  

2 



GAS2 24-APR-75  15527  32374  
SRI UTILITY DISK SUMMARY 

JML i O - A P R - 7 5  17  J  04  32280  
K n o w l e d g e  A c r x s n o p  A r c h i t e c t s '  M e e t i n g *  18 -21  F e b r u a r y *  1 9 7 5 s  A 
T r a n s c r i p t i o n  o f  N o t e s  
L o c a t i o n s  ( U U Q U R N A L *  3 2 2 8 0 *  l ! W )  
* * * * * N o t e :  [  I N F O - O N L Y  ]  * * * * *  

2 e  

C o m m e n t s :  I  h o p e  t h a t  r e a d i n g  t h e s e  l o n g - a w a i t e d  K W A C  M e e t i n g  
n o t e s  w i l l  b e  f r u i t f u l ,  a n d  n o t  J u s t  a n  e x e r c i s e  i n  n o s t a l g i a .  
S t a t e m e n t s  p r e c e d e d  b y  i d e n t s  i n  p a r e n t h e s e s  a r e  r o u g h  
p a r a p h r a s e s #  n o t  d i r e c t  q u o t e s ?  t h i s  i s  n o t  m e a n t  t o  b e  a  
t r a n s c r i p t #  b u t  t h e  m o s t  c o m p l e t e  v e r s i o n  w e  h a v e  o f  t h e  n o t e s  
t a K e n  a t  t h e  m e e t i n g ,  I f  y o u  f e e l  t h a t  i n t e r p r e t a t i o n s  w e r e  a t  
a l l  f u z z y  o r  h a z y ,  b e  s u r e  t o  l e t  m e  K n o w ,  2 e l  

DSN 9-APR-75 17503 25703  
N L S ' i z m g  P E G  t i l e s  
Loca t i ons  (UUOU RN AL*  25703*  l :W)  
# * * # # N o t e :  t  INFO-ONLY J ***** 

2 1  

R A 3 Y  9 - A P F - 7 5  1 5 5 2 3  3 2 2 7 4  
F e b r u a r y  "  f  e  c  s  t  a  t . "  u s e  s t a t s  
L o c a t i o n s  ( J J Q U R S A L ,  3 2 2 7 4 *  i s w j  
*####No te i  [  INFO-ONLY ]  ***** 

2 g  

RA3Y 9 - A P R - 7 5  1 5 5 2 3  3 2 2 7 4  " F e b s t a t "  
F e b r u a r y  u s e  s t a t s  
L o c a t i o n s  ( J J 0 U R N A L ,  3 2 2 7 4 *  1 5 W )  
# # # # # N o t e i  t  I N F O - O N L Y  ]  * * * * *  

-  -  2 h  

JHB J C P  8- A P F - 7 5  2 0 ? 3 3  3 2 2 1 2  
S u m m a r y  o f  t h e  C h a n g e s  i n  t h e  N « w  V e r s i o n  o f  T e n e x  —  1 , 3 3  
L o c a t i o n :  ( J U O U R N A L ,  3 2 2 7 2 .  i I w D  
*****hOte 5 I INFO-ONLY } ***** 

2 1  

C o m m e n t s :  A a y a n e e  n o t i c e  f o r  A r c h i t e c t s  

D S N  7 - A P R -75  11545  25681  
M T A C P Y  P r o b l e m s  D i a l o g  
L o c a t i o n :  ( J J Q U R N A L *  2 5 6 8 1 *  I T W )  
* * * # * N o t e ;  t  I N F Q - O N L Y  J  * * * * *  

2 3  

R A 3 Y  7 - A P R - 7 5  1 6 5 4 1  3 2 2 6 8  " M a r s t a t "  

3  



S H I  u t i l i t y  d i s k  s u m m a r y  
G A S 2  2 4 - A P R - 7 5  1 5 : 2 7  3 2 3 7 4  

L o c a t i o n ;  ( J J Q U R N A L ,  3 2 2 6 8 ,  l ; w )  
* * * # * N o t e :  t  A C T I O N  ]  * * * * *  

2 K  

R A 3 Y  * l 9 - M A F - 7 5  Q 3  3 1 9  3 2 1 2 6  
8 - M A R - 7 5  
L o c a t i o n ;  ( I U O U R N a l ,  3 2 1 2 6 ,  U w )  
* * * # * N o t « |  I  I N F O - O N L Y  3  * * * * *  

2 1  

D L S  1 4 - M A P - 7 5  U 8 : 3 3  3 2 0 9 4  
D e a i i n a  w i t h  ' L A R G E R '  P l o t s  
L o c a t i o n ;  C I J O U R N A L ,  3 2 0 9 4 ,  I j w )  
* * * * * N o t e ;  t  I N F O - O N L Y  3  w e l c o m e  a b o a r d * * * * *  

2 m  

M A P 2  1 3 - M A R  -  7  5  1 1  *  1 0  3 2 0 8 1  
N e w  S R I  w o r k s h o p  A r c h i t e c t  
M e s s a g e ;  G l e n n  S h e r w o o d  ( G A S 2 )  h a s  r e c e n t l y  a s s u m e d  t h e  r o l e  o f  
S R I  w o r k s h o p  A r c h i t e c t ,  H e  i s  a  s t a f f  m e m b e r  o f  t h *  O f f i c e  o f  
C o m p u t e r  P l a n n i n g  a t  S R I  a n d  w i l l  b e  w o r k i n q  c l o s e l y  w i t h  
i n d i v i d u a l s  f r o m  t h e  I n f o r m a t i o n  S c i e n c e s  a n d  E n g i n e e r i n g  
D l v i n i o n ,  K a t h e y  M a b r e y  ( K L M ) ,  f r o m  t h e  i n f o r m a t i o n  S y s t e m s  G r o u p ,  
w i l l  b e  a c t i n g  a s  G l e n n ' s  a s s i s t a n t ,  

I ' l l  b e  a  " s e m i - a c t i v e - r e t i r i n g  a r c h i t e c t "  f o r  t n e  n e x t  c o u p l e  o f  
m o n t h s  w h i l e  G l e n n  g e t s  u p  t o  s p e e d  i n  N L S - n e s s ,  B e s t  o f  l u c k  t o  
t h e  A r c h i t e c t s  - -  i t ' s  b e e n  f u n  ( a  r e w a r d i n g  e x p e r i e n c e ,  
c h a l l e n g e ,  e t c , ) ,  I  h o p e  t o  w i t n e s s  a n  i n c r e a s e  I n  t n e  i n t e r a c t i o n  
p e t w e e n  A r c h i t e c t s  d u r i n g  t h e  n e x t  y e a r  - -  t h e r e ' s  t n e  p o t e n t i a l  
f o r  r e a l  p a y o f f s  f o r  t h e  c o m m u n i t y ,  S i n c e  I ' l l  o e  a n  N L S  u s e r  a s  a  
p a r t  o f  t h e  p a c x e t  R a d i o  p r o j e c t  1 ' i r  s u r e  t o  b e  i n t e r a c t i n g  w i t h  
m o s t  o f  y o u  i n  t h e  f u t u r e ,  

- -  M i k e  
* * * # # N e t e ;  [  I N F O - O N L Y  3  * * * * *  

2 n  

R A 3 Y  J C N  1 2 - M A R - 7 5  1 5 : 3 5  3 2 0 5 9  
O f f i c e - 1  U s e  b y  S R I  i n  F e b r u a r y  1 9 7 5  
L o c a t i o n .  ( 1 J Q U R N A L ,  3 2 0 5 9 ,  l j w )  
* * # * * N o t e :  L  i N f O - O N L Y  3  * * * * *  

2 o  

M A P 2  1 1 - M A P  -  7  5  2 1  1 2 8  3 2 0 5 3  " J a n s t a t "  
1 D E N T  R e q u e s t  f o r  S p e c i a l  I n t e r e s t  G r o u p  o n  T e l e c o n f e r e n c i n g  
M e s s a g e ;  p l e a s e  s e t  u p  a n  I D E N T  " T E L E C Q N «  f o r  a  s p e c i a l  I n t e r e s t  
g r o u p  o n  T e l e c o n f e r e n c i n g ,  I t  s h o u l d  i n i t i a l l y  i n c l u d e  t n e  
f o l l o w i n g ;  

4 



G A 8 2  2 4 - AP R - 7 5  1 5 : 2 7  3 2 3 7 4  
S F 1  U T I L I T Y  D I S K  S U M M A R Y  

M I K E , F G B # J A K E , R A H , R L L # I M M , C K M , R A 3 Y , M A P 2 , D A P , S D P , « L R » R M S 2 , G A 5 2 , D L S ,  
S M T , R P U  

# # # * # N o t e s  A u t n o r  C o p y * # * # *  
2 P  

R A 3 Y  *  J C N  l l - M A R - 7 5  1 8 1 1 4  3 2 0 4 1  
Q f f l c e - l  U s e  b y  S R I  i n  J a n u a r y  1 9 7 5  
L o c a t i o n :  ( I J O U R N A L ,  3 2 0 4 1  ,  l s w )  
# * * * * N o t e :  I  I N F O - O N L Y  J  * * * * *  

"  '  2q  

F G B  U - M A p - 7 5  1 7 ! 5 2  3 2 0 3 8  
A  R e q u e s t  f o r  C o m m e n t s  
L o c a t i o n :  ( U O U R N A L ,  3 2 0 3 8 ,  l a w }  
* # * * # N 0 t e :  t  A C T I O N  )  * * * * *  

2 r  

F G B  5 - M A R - 7 5  1 ^ : 0 6  3 1 9 8 2  
T h e  F I R S T A I D  I d e n t  
L o c a t i o n :  C U O U R N A L ,  3 1 9 8 2 ,  l : w )  
* # * # * N o t e :  t  A C T I O N  3  * * * * *  

2 S  

M A P 2  5 - M A P - 7 5  1 3 : 4 1  3 1 9 8 1  
S R I  u t i l i t y  S l o t  u s e r  G r o u p  C # 1 0 3  
M e s s a g e :  i  h a v e  t r a n s f e r r e d  a  f i l e  w h i c h  d e s c r i b e s  t h e  c u r r e n t  S R I  
U t i l i t y  s l o t  u s e r  c o m m u n i t y  t o  t h e  S H E R W O O D  d i r e c t o r y ,  G l e n n  
S h e r w o o d ,  t h e  n e w  S R I  U t i l i t y  A r c h i t e c t ,  w i l l  b e  k e e p i n g  t h i s  t i l e  
u p  t o  d a t e  i n  t h e  f u t u r e ,  N o t e  a l s o  t h e  l i s t  o f  i m p o r t a n t  p h o n e  
n u m b e r s ,  F e e l  f r e e  t o  a c c e s s  t h i s  f i l e  u s i n g  t h e  f o l l o w i n g  l i n k  
a n d  l e t  G l e n n  k n o w  i f  a n y  I n f o r m a t i o n  i s  i n  e r r o r ,  G i v e n  t h e  n e w -
s l o t  a l l o c a t i o n  a l g o r i t h i m  a n d  o u r  e x p a n d e d  u s e  o f  t h e  s y s t e m  y o u  
w i l l  u n d o u b t e d l y  n e e d  t o  g e t  i n  t o u c h  w i t h  o t h e r  u s e r s  f r o m  t i m e  
t c  t i m e  , . .  

L i n k  t o  S R I  S l o t  u s e r s  f i l e :  < SH£RWQQD, S R I U S E R S , i ; x b n >  

—  M i k e  
# # * # * N o t t s  A u t h o r  c o p y * # * * *  

D L S  4 - M A R - 7 5  U * 1 8  3 1 9 7 4  
T I R S T A I D ' , ,  . s u b s e t  O f  K W A C  
L o c a t i o n :  ( H J Q U R N A L ,  3 1 9 7 4 ,  l f W )  
* # # # # N o t e i  I  I N t O - O N L Y  j  * * * * *  

"  "  2 u  

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

5 



G A S 2  2 4 - A P R - 7 5  1 5  S 2 7  3 2 3 7 '  
SRI UTILITY DISK SUMMARY 

Location: (HJOURNAL, 31963, liw) 
**«**Note: t ACTION ] ***** 

message 
<:xbn> 

2v 

24-APR-75 1300-EDT HARDY at BBN-TENEXB: YOUR BROKEN MOUSE KEYSET 
Distribution: SHERWOOD AT OFFICE-1, hardy, feedback: at 

off ice-l 
Received at: 24-APR-75 10:01:44 3a 

GLENN: 
ROD, OR RENE CAN EXCHANGE YOUR BROKEN MOUSE AND KEYSET, WE 
WILL REPAIR AND CHARGE YOUR PRGJECT--BE SURE TO GIVE NUMBER TO 
ONE OF WHEN REPAIRED WE WILL RETURN., 
/MARTIN, , HARDYSBBNB 3ai 

24-APH*7S 0950-PDT SHERWOOD! ICE SERVICE 
Distribution; c'KEEFE, S CQ T T, mabrey, sherwood 
Received at: 24-APR-75 09:50:09 3s> 

Pat & Maria, I talked with Tom Little about future servicing of 
the 
leased equipment (to include T,I, Terminal & ICE 300 
printer/terminal) 
The fastest easiest way to handle this is to call Tom Little 
directly 
at SRI (Nenio park) at ext, 4511 about servicing needs. He 
will then 
authorize and coordinate the needed service, Maria, please 
advise 
Howard peters ana anyone etLse at the Washington office who 
should 
know,,.Thanks Glenn 3bi 

24-APR-75 0923-PDT MABREy: TNLS COURSE 3 DOCUMENTATION 
Distribution: SHERWOOD, mabrey 
Received at: 24-APR-75 0924U3-PDT 3c 

Glenn: As usual, copies of this course are unavailable--they 
asked us to make our own (so I will make up some copies today, 
I made up 4 more user binders (and gave copies to peddy and 
pam), 
Kath 3ci 

24-APR-75 0612-PUT SCOTT: Hurra the ICE man. 
Distribution: C'KEEFE, scQtt, sherwood 
Received at: 24-APR-75 06:12:36 3a 
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S R I  U T I L I T Y  D I S K  S U M M A R Y  
G A S 2  2 4 - A P R - 7 5  1 5  5  2 7  3 2 3 7 4  

p a a t ;  T h e  t e r m i n a l  w a s  i n s t a l l e d  y e s t e r d a y #  I  h a d  a l r e a d y  g o n e  
h o m e  o u t  H o w a r d  P e t e r s  w a s  h e r e  a n d  h e  s u p e r v i s e d  t h e  
i n s t a l l a t i o n ,  A p p a r e n t l y  h e  i s  t h e  m a n  t h a t  B u h e n s o n  
v o l u n t e e r e d  f o r  B e r t r a n d ' s  r e p l a c e m e n t #  I  h a v e  n o t  t a l k e d  t o  
F , G r e e h a n  o n  t h i s #  1  w i l l  l e t  y o u  k n o w  w h a t  h a p p e n s ,  I  l u s t  
d i d  s o m e t h i n g  w r o n g  b e c a u s e  I  w s  s e n d i n g  y o u  a  m e s s a g e  a n d  
t y p e d  a  c o n t r o l  t  ( g o t  a l l  m i x e d  u p }  a n d  t h e n  I  c o u l d  n t  g  b a c k  
s o  I  a m  r e p e a t i n g  t h e m e s s a g e ,  S o r r y  1  w a s  n o t  l o g g e d  i n  
y e s t e r d a y  b u t  I  t r i e d  s e v  
a i  t i m e s  i n  t h e  a f t e r n o o n  a n d  t h e  l i n e  w s  a l w a y s  b u s y ?  t h e  
o t h e r  p h o n e  t h a t  y o u  g a m e  m e  w h e n  y o u  w e r e  h e r e  h a s  b e e n  
d i s c o n n e c t e d ,  s o  I  a m  l i m i t e d  t o  o n e  a n a  I  g u e s s  t h e  t r a f f i c  i s  
v e r y  h e a v y  s o m e t i m e s ,  I  a m  g o i n g  t o  t r y  w h a t  y o u  t o l d  m e  i n y o u r  
m e s s a g e  a n d  t h e n  l e t  y o u  k n o w h o w  I  c o m e  u t ,  i s  i t  t r u e  y o u  a r e  
c o m i n g  t h i s  w a y  n e x  w e e k ?  T h a t  w o u l d  b e  g r e a t s  I  h o p e  y o u  d o ,  I  
f e e l  t h a t  n o w  X  a m  r e a d y  t o  w o r k  w i t h  y o u  n o t  t h e  l a s t  t i m e  
y y o u  w e r e  h e r e .  S e e  y o u  l a t e r ,  M a r i a  3 d i  

2 3 - A P R - 7 5  1 5  0 1  • P U T  J O N E S  a t  5 R I - A U  Y o u r  A c c o u n t  
D i s t r i b u t i o n ;  H A R R I S  A T  X 4 - T E N E X  #  H A S S E L B D A D  A T  I 4 - T E N E X , ,  

H F R E E M A N  A T  I 4 - T E N E X #  J E F F R E Y  A T  I 4 - I E M E X , #  M A N T i P L Y  A T  I 4 - T E N E X ,  
M U R R A Y  A T  X 4 - T E N E X ,  P E T E  A T  I 4 « T E N E X , ,  W E A V E R  A T  1 4 - T E N E X  #  
b r a n d i n ,  p l a c k d  a t  c f f i c e » l ,  s h e r w o o d  a t  o f f i c e - l  

R e c e i v e d  a t :  2 3 - A P R - 7 5  1 5 : 0 5 : 0 6  3 e  

D e a r  S i r #  3 e 1  

y o u r  b a n k  a c c o u n t  w a s  m i s t a k e n l y  c r e d i t e d  w i t h  
8 3 , 2 8 7 , 4 5 0 , 0 0  b y  
t h e  ( h o p e f u l l y }  m i s t a k e n  a c t i o n  o f  a n  i r r e v e r e n t  c o m p u t e r ,  
P l e a s e  
b e  k i n d  e n o u g h  t o  r e t u r n  t h i s  a m o u n t  t o  u s  b y  d e l i v e r i n g  i t  t o  
t h e  
a d d r e s s e r  i n  s m a l l  u n m a r k e d  n o n - s e q u e n t i a l  b i l l s ,  3 e 2  

T h a n k  y o u  i n  a d v a n c e ,  3 e 3  

S i n c e r e l y #  
R a l p h  M .  J o n e s  

3 e 4  

2 3 - A P H - 7 5  i  4 4 2 - P U T  M  A B B E Y  *  P R  
D i s t r i b u t i o n i  S H E R W O O D #  m a b r e y  
R e c e i v e d  a t ;  2 3 - A P R - 7 5  1 4 s 4 2 j 5 7  3 f  

G l e n n ;  T h e  P R  w a s  s i g n e d  b y  0 ,  B r o w n  a n d  i s  c u r r e n t l y  a t  
d i v i s i o n  o f f i c e ,  
K a t h  * ? f l  
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G A 5 2  2 4 - A P R - 7 5  1 5 : 2 7  3 2 3 7 4  
SRI U T I L I T Y  D I S K  S U M M A R Y  

2 3 - A P R - 7 5  1 1 2 2 - P D T  FEEDBACK: F e e d R e s p o n s e  
D i s t r i b u t i o n :  SHERWOOD# F E E D B A C K ,  P E T E R S  #  H A R D W A R E  t  H A R D Y  A T  

B B N 8  
R e c e i v e o  a t :  2 3 - A P R - 7 5  1 1 : 2 2 : 3 6  3 g  

0 4 8 3 9  i n  r e p l y  t o  y o u r  m e s s a g e  o f  2 2 - A P R - 7 5  1 8 3 2 - P D T  S H E R v j O Q D  
S u b j e c t :  K e y s e t  t r o u b l e  3 g l  

0 4 8 4 8  G i e n n - - s o r r y  y o u ' r e  h a v i n g  h a r d w a r e  p r o b l e m s ,  I  w i l l  
s p e a k  

t o  t h e  a p p r o p r i a t e  p e o p l e  ( b o n d u r a n t  a n d  h a r d y )  a n d  s e e  i f  
t h e y  c a n  

c o m e  t a k e  a  l o o k ,  S a n d y  J o h n s o n  3 g 2  

2 3 - A P R - 7 5  0 8 4 0 - P D T  P L A C K O :  T e l e c o n f e r e n c i n g  P a P e r  
D i s t r i b u t i o n :  P A N K Q ,  p i a c k o ,  s h e r w 0 o d ,  n o r t o n  
R e c e i v e d  a t :  2 3 - A P P - 7 5  08 : 4 0 : 4 5  3h  

I  j u s t  f i n i s h e d  r e a d i n g  t h e  j o u r n a l  i t e m  t h a t  G l e n n  i s s u e d  
a b o u t  t e l e c o n f e r e n c i n g .  I t ' s  j u s t  w n a t  I  h o p e d  w o u l d  b e  
g e n e r a t e d  t o  g e t  t h e  s p e c i a l  i n t e r e s t  g r o u p  g o m g i  s p e c i a l  
t h a n k s  t o  y o u  f o r  p r o v i d i n g  t h e  p a p e r  o n  t e l e c o n f e r e n c i n g  
s y s t e m s ,  N O W  a l l  y o u  c a n  h o p e  f o r  i s  a n  a c t i v e  K W A C  c o m m u n i t y ,  
I ' m  o p t i m i s t i c , , ,  - -  M i k e  3 h i  

2 2 - A P R - 7 5  1 8 4 6 - P D T  S H E R W O O D :  M Y  A B S E N C E  
D i s t r i b u t i o n :  M A B R E Y #  S h e r w o o d  
R e c e i v e d  a t ?  2 2 - A P R - 7 5  1 8 : 4 6 : 0 6  3 1  

K A T H Y ,  I  w o n ' t  b e  i n  W e d n e s d a y #  w i l l  y o u  P l e a s e  i n s u r e  ( u n l e s s  
D a v e  B ,  h a s  q u e s t i o n s )  t h a t  t h e  V a d i c  P R  m o v e s  a l o n g  i t s  
a p p o i n t e d  r o u t e ' /  P l e a s e  c a l l  
m e  c o l l e c t  i 4 0 8 ]  3 3 8 - 2 6 0 1  i f  t h e r e  a r e  a n y  p r o b l e m s  o r  
q u e s t i o n s  .  
T n a n k s , , . c l e n n  i i l  

2 2 -APR- 7 5  1  8  3 2 -PDT S H E R W O O D :  K e y s e t  t r o u b l e  
D i s t r i b u t i o n :  F E E D B A C K ,  S h e r w o o d ,  p e t e r s  
R e c e i v e d  a t :  2 2 - A P R - 7 5  1 8 : 3 2 : 4 9  3 j  

i n  t h e  m i a d l e  o f  a  s e s s i o n  m y  k e y s e t  s u d d e n l y  s t o p  f u n c t i o n i n g ,  
i s  t h e r e  s o m e  w a y  t o  r e s e t  i t  ?  w h i l e  I ' m  a d d r e s s i n g  h a r d w a r e  
I  m i g h t  m e n t i o n  t h a t  o u r  m o u s e  h a s  a  s t i c k y  w h e e l  a n d  d o e s  n o t  
w o r k  
w e l l  a t  a i l , , . w o u l d  a p p r e c i a t e  s u g g e s t i o n s / h e l p , , . T h a n k s  G l e n n ,  i j i  

2 2 - A P R - 7 5  1 6 4 6 - P D T  P E T E R S :  I D E N T  F O R  R E D D Y  D 1 V E L Y  
D i s t r i b u t i o n :  F E E D B A C K ,  K R U Z I C #  S H E R W O O D  
R e c e i v e d  a t :  2 2 - A P R - 7 5  1 6 : 4 7 : 0 0  3 k  
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G A S 2  2 4 - A P R - 7 5  1 5 : 2 7  3 2 i 7 4  
S R I  U T I L I T Y  D I S K  S U M M A R Y  

T H E  R E D  I D E N !  I S  N O W  S E T  U p  F O R  U S E  U N D E R  T H E  < K R U Z I C >  
U S E R N A M E ,  -  J E F F  3 K 1  

2 2 - A P R - 7 5  1 4 1 8 - P D T  0 " K E E F E !  c o u p l e r s  a n d  s u b s c r i p t i o n s  
D i s t r i b u t i o n :  S C O T T ,  c ' K e e t e ,  S h e r w o o d  
R e c e i v e d  a t :  2 2 - A P R - 7 5  1 4 : 1 8 : 2 6  3 1  

M a r i a ,  s o r r y  I  g o t  i n  s o  l a t e  t o d a y ,  b y  t h e  t i m e  I  l o o x e d  a t  m y  
m a i l ,  t h e  d a y  w a s  o v e r  f o r  y o u ,  T o m  L i t t l e  i n  p u r c h a s i n g  t e l t  
t h a t  w e  s h o u l d  o p e r a t e  t h r o u g h  t h e  L A  o f f i c e  a n d  g i v e  I C E  
a n o t h e r  c h a n c e  s o  a s  t o  g e t  y o u  s e t  u p  « s  s o o n  a s  p o s s i b l e  w i t h  
a  t e r m i n a l ,  T h e r e f o r e ,  t h e y  m a i l e d  o u t  v i a  a i r  f r e i g h t  a  
c o u p l e r  t o  t h e  o f f i c e  t h e r e .  T h e n  t h e  p e o p l e  f r o m  t h e  w e s t  
c o a s t  w e r e  t o  c a l l  o u t  t h e r e  a n d  v e r i f y  t h a t  i t  n a g  a r r i v e d  a n d  
t h e n  t h e y  w o u l d  c o n t a c t  t h e  p e o p l e  t h e r e  w h o  a r e  t o  i n s t a l l  i t  
a n d  
v e  t h e m  c o m e  o u t .  B y  a l l  m e a n s  w h e n  y o u  h e a r  f r o m  t h e m  d i r e c t  
t h e m  t o  p a l ,  H o w e v e r  w h e n  t h e  g u y  i n s t a l l s  t h e  t e r m i n a l  h e  
s h o u l d  t h e n  i n s t r u c t  y o u  o n  t h e  u s e  o f  i t ,  G i v e  H a l  a  c o p y  o f  
t h i s  m e s s a g e  s o  h e  w i l l  b e  a w a r e  o f  h o w  T o m  L i t t l e  w a n t s  t o  
w o r K  i t .  O n  t h e  o t h e r  h a n g  w e  h a v e  i n f o r m e d  t h e  p e o p l e  o u t  
h e r e  t h a t  t h e  c o u p l e r  i s  t h e r e ,  s o  n e x t  t h i n g  t h a t  s h o u l d  
h a p p e n  i s  t h a t  s o m e o n e  s h o u l d  a r r i v e  t h e r e  t o  i n s t a l l  i t ,  
W i t h  r e f e r e n c e  t o  y o u  p r o b l e m  w i t h  s u b s t i t u t i n g  t h a t  l o n g  t e x t ,  
t h e  s u b s t i t u t i o n  c o m m a n d  h a s  a  l i m i t  t o  t h e  n u m b e r  o f  
c h a r a c t e r s  i t ' w i l l  a c c e p t  *  l i k e  o n e  o r  t w o  l i n e s ,  I  d o n ' t  
r e c a l l  e x a c t l y ,  w h e n  -  f l a s h  I  j u s t  g o t  t h e  i n f o r m a t i o n  -  t h e  
a n s w e r  i s  t h a t  i n  a n y  o n e  s u b s t i t u t i o n ,  t h e  l i m i t  i s  2 0 0  
c h a r a c t e r s  t o t a l  -  b o t h  o l d  a n a  n e w ,  a n d  i n  t h e  t o t a l  
s u b s t i t u t i o n  t h e  l i m i t  a l t o g e t h e r  i s  6 0 0  c n a r a c t e r s " -  b o t h  o l d  
a n d  n e w ,  s o  t h e  w a y  t o  g e t  a r o u n d  t h i s  p r o b l e m  i s  t o  d o  o n l y  
p a r t  o f  t h e  s u b s t i t u t i o n  3 1 1  

i n  a n y  o n e  s u b s t i t u t e  c o m m a n d , ,  i , e ,  w h e n  i t  a s K s  t o r  o l d  t e x t  
a n d  n e w  t e x t ,  i n s t e a d  0 f  d o i n S  a n  o f  t h e  b r r a n c h ,  w h e n  y o u  g e t  
h a l f  w a y  t h r o u g h ,  s a y  t h a t  y o u  a r e  f i n i s h e d ,  a n d  t h e n  e n t e r  t h e  
c o m m a n d  a g a i n  t h e  s a m e  a s  b e f o r e  e x c e p t  s t a r t  s u b s t i t u t i n g  f r o m  
t h e  m i d d l e ,  A l s o  i f  i n  a n y  o n e  s u b s t i t u t i o n  ( i , e .  o n e  o l d  a n d  
o n e  n e w  t e x t ) ,  i f  y o u  g e t  a n  e r r o r  m e s s a g e ,  o r e a <  t h e  
s u b s t i t u t i o n  i n t o  i n t o  s e c t i o n s  ,  t h a t  i s  s a y  N e w  T e x t :  R a y  
h a s  r e c e n t l y  m o v e d  i n t o  t h i s  p o s i t i o n ( c a r r i a g e  r e t u r n )  ,  o l d  
t e x t :  T o p i c s  c o v e r e d ( c a r r i a g e  r e t u r n j n  
n e w  t e x t :  p o s i t i o n .  H e  i s ' t o  i n i t i a t e  
a d v a n c e d . » ( e t c , ) ( c a r r l a g e  r e t u r n ) ,  O l d  T e x t :  
p o s i t i o n  ( c a r r i a g e  r e t u r n )  
T h u s  a f t e r  t h e  f i r s t  c o r r e c t i o n  i s  m a d e ,  r e p l a c e  p a r t  o f  t h a t  
c o r r e c t i o n  w i t h  t h e  s a m e  t h i n g  p l u s  t h e  r e s t  o f  t h e  t e x t ,  s e e  
i f  t h a t  d o e s n ' t  w o r k ,  A l s o  l e t  m e  K n o w  i f  i t  i s  u n c l e a r ,  
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I will be in early tomorrow and will try to be on the system, 
See you then, pat >312 

18-APR-75 0 9 3 3"PUT PETERS! DIRECTORIES AND IDENTS 
Distributionj SHERWOOD , KEENEY, FEEDBACK 
Received at: 18-APR-75 09 s 3 3107 3m 

GLENN - I HAVE REMOVED USERNAMES <RIPPLE> AND <8ERTRANO> FROM 
THE 
SYSTEM AT OFFICE-1, 
MARCIA - COULD YOU DO THE OTHER FART WHICH IS TO REMOVE IDENTS 
HEB 
AND BJR FROM THE IDENTFILE? ? THANX - JEFF 3ml 

16-APR-75 0917-PDT PETERS: IDENT 
Distribution; KEENEY, feedbacx, Sherwood 
Received at! 1S-APR-75 09s X7s06 3n 

MARCIA - COULD YOU REHASH JEANE NORTH'S OLD IDENT TO BE REDDY 
DIVELY 
IDENT RED , IF POSSIBLE, IT'S BEING REACTIVATED SINCE SHE'S 
DOING SOME 
WORK FOP IHE PEOPLE IN THE SRI SLOT AT OFFICE-1, - JEFF 3nl 

18-APR-75 0913-PDT PETERS! SENDMAIL 
Distribution; SHERWQOD, FEEDBACK 
Received at; 18-APR-75 09 s 13 s 30 3o 

I THINK I'VE FIXED UP THINGS SO YOUR SEND-MAIL WILL WORK NOW, 
PLEASE 
BE SURE 70 TELL ME IF IT STILL DOESN'T WORK FOR SOME REASON, -
JEFF 3 o1 

18-APR-75 0903-PDT FETERS! ARCHIVED FILES 
Distribution; PLACKQ, FEEDBACK, SHERWOOD 
Received at! 18"APR-75Q9:03I35 3P 

THE ANSWER TO YOUR QUESTION IS THAT YES, THE USER CAN DELETE 
HIS FILE 
RESTORED FROM ARCHIVE WHEN HE'S DONE WITH IT, THE ARCHIVED 
FILES APE 
KEPT ON TAPE AND RETRIEVAL IS A NON-DESTRUCTIVE PROCESS, ALSO, 
THE 
SYSTEM IS CLEVER ENOUGH TO NOT ARCHIVE THAT FILE AGAIN, IF YOU 
TRY 
TO MARK THAT FILE FOR ARCHIVE IN THE EXEC, YOU'LL BE TOLD THAT 
THE 
FILE HAS ALREADY BEEN ARCHIVED, IF THE FILE REMAINS UNACCESSED 
FOR 
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S R I  U U L I 1 Y  D I S K  S U M M A R Y  
G A S >  2  2 4 - A P R - 7 5  1 5 : 2 7  3 2 3 7 4  

2 1  D A Y S ,  T H E  S Y S T E M  D O E S N ' T  R E - A R C H I V E  I T ,  B U T  R A T H E R  N O T I C E S  
T H A T  I T  
H A S  A L R E A D Y  B E E N  A R C H I V E D ,  A N D  S I M P L Y  D E L E T E S  I T ,  -  J E F F  3 P 1  

1 7 - A PR- 7 5  2 Q 0 i - p D T  S H E p W Q O D :  D i r e c t o r i e s  t o  b e  d e l e t e d  
D i s t r i b u t i o n :  F E E D B A C K i  F e T ^ R S ,  M A R T i n e Z ,  m a b r e y ,  s h e r w o o d  
R e c e i v e d  a t :  1 7 - A P R - 7 5  2 0 : 0 1 : 0 5  3 d  

I  r e a l i z e  t h e r e  I s  q u i t e  a  b i t  o f  s h u t t l i n g  g o i n g  o n  r i g h t  n o w  
b u t  
p l e a s e  b a r e  ( ? )  w i t h  m e ,  I ' m  i n  t h e  p r o c e s s  o t  a l i g n i n g  
D i r e c t o r i e s ,  
a n d  I d e n t s  w i t h  U t i l i t y  u s e  a n d  n e e d s ,  I  h o p e  t o  b e  a b l e  t o  
s u m m a r i z e  a l l  t h i s  m a d n e s s  a n d  s o o n  a s  t h i n g s  a r e  s t a b i l i z e d ,  
N o w  t h e n ,  
P l e a s e  r e m o v e  t h e  I d e n t s  HEB a n d  B J R  a n d  t h e  D i r e c t o r i e s  
R i p p l e  a n d  B e r t r a H d  f r o m  t h e  S R I  U t i l i t y  s l o t ,  a c c o u n t  
( # 7 0 0 ) , a n d  G r o u p  
I d e n t  S F I U U , , , T h a n k s  G l e n n  3 q i  

1 7 " A P R - 7 5  1 9 5 0 - p d t  S H E R W O O D :  M e e t i n g  w i t h  p o r t  &  G r i m m  
D i s t r i b u t i o n :  N O R T O N ,  s h e r w o o d  
R e c e i v e d  a t :  1 7 - A P R - 7 5  1 9 : 5 0 : 4 9  3 r  

D i m ,  a f t e r  l e a v i n g  y o u  t o d a y  I  t a l k e d  w i t O  P o r t  * *  G r i m m  a b o u t  
t h e i r  g r i p s  
a n d  p o s s i b l y  m e e t i n g  w i t h  y o u , , , T h e y  a r e  v e r y  b u s y  o n  a  
P r o p o s a l  a n d  w o n ' t  
b e  a b l e  t o  m e e t  u n t i l  a f t e r  T u e s d a y ,  I  d i d  t h e  p e p  t a l k  b i t ,  
a n d  g o t  s o m e  
m o r e  s p e c i f i c  r e q u e s t s  a n d  b e t t e r  f e e l  f o r  w h a t  b u g s  
t h e m , ,  . T h e y '  s e e m  
t o  b e  m e l l o w i n g  s o m e  w h i c h  i s  e n c o u r a g i n g ,  T h e y  w i l l  b e  u s i n g  
t h e  s y s t e m  
f o r  a t  i e a s t a n o t h e r  2  m o n t h s  i n  a  p r o d u c t i o n  w a y  ( y o u  w e r e  
r i g h t ) ,  I  s h a n ' t  
b e l a b o r  t h e  d e t a i l s  n o w  m o r e  c o m i n g  l a t e r , . , T h a n k s  G l e n n  3 r l  

I 7 - A P R - 7 5  1 9 3 7 - P L T  S H E R W O O D :  I d e n t  r e q u e s t  ( R E D )  f o r  R e a d y  
L i v e l y  

D i s t r i b u t i o n :  F E E D B A C K ,  M A R T I N E Z ,  P E T E R S ,  S h e r w o o d ,  m a b r e y ,  
k >  r  u  z ?  i  c  

R e c e i v e d  a t *  1 7 - A P R - 7 5  1 9 : 3 7 : 4 2  3 s  

P l e a s e  a c t i v a t e  t h e  I d e n t  R E D  f o r  R e d d y  D l v e l Y  w h o  w i l l  b e  
w o r k i n g  w i t h  
p a m  o n  d i r e c t o r y  K r u z i c ,  L o c a t i o n  a  L 1 0 9 2 ,  E x t , = 2 6 4 9 , , , T h a n k s  
G l e n n  3 s l  
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G A 5 2  2 4 - A P R - 7 5  1 5 :  2 7  3 2 3 7 4  
S H I  U T I L I T Y  D I S K  S U M M A R Y  

1 7 - A P R - 7 5  1 9 2 6 - P D T  S H E R W O O D ;  S e n d m a i l  h a s s l e  
D i s t r i b u t i o n :  P E T E R S *  F E E D B A C K *  S h e r w o o d *  m a o r e y  
R e c e i v e d  a t :  1 7 - A P R - 7 5  1 9 : 2 6 : 5 7  3 t  

I  e v i d e n t l y  n a v e  a  b a d  f i l e  o r  s o m e  s u c h  c o n f l i c t  w l t n  t n e  
s e n d m a i l  
s y s t e m , , . T h u r s d a y  s a n d y  s a i d  s h e  h a d  i t  f i x e d ,  I  j u s t  t r i e d  a n d  
h a d  t h e  
s a m e  t r o u b l e  ( s e e  p r e v i o u s  m s g ) ,  S h e  a l s o  s a i d  t h e  J e f f  c o u l d  
p r o e a Q l y  
f i x  i t  w h e n  h e  g o t  b a c k  F r i d a y , ,  , w o u l d  y o u  f i x  i t  J e f f  ?  I ' d  
l i k e  t o  b e  a b l e  t o  j o u r n a l  s o m e  s t u f f  1  s e n d . . , T h a n k  y o u  G l e n n  3 1 1  

1 7 - A P R - 7 5  1 9 1 0 - P D T  S H E R W O O D :  T e l e c o n  S t u f f  
D i s t r i b u t i o n :  M A B R E Y ,  S h e r w o o d  
R e c e i v e d  a t :  1 7 - A P P - 7 5  1 9 : 1 0 : 0 1  3 u  

K a t h y ,  I  h a v e  c o p i e d  R o g e r ' s  q u e s t i o n a i r e  f i l e  i n t o  m y  
d i r e c t o r y  a n d  i t s  
c a l l e d  T e l q u e s t , ,  . w o u l d  y o u  f i x  t h e  l i t t l e  s t u f f  i n  i t  t o o  w h e n  
y o u  d o  t h e  
C o n f  f i l e  ?  I ' d  l i k e  a  h a r d c o p y  o f  b o t h  w h e n  d o n e  a n d  y o u r  
t h o t s / i n p u t s  
a l s o , . . T h a n k s  G l e n n  * u l  

1 7 - A P R - 7 5  1 9 0 5 - P D T  S H E R W O O D :  B J R F I L E  
D i s t r i b u t i o n : '  P O R T ,  GR I M M ,  s h e r w o o d ,  m a o r e y  
p e c e i v e c  a t :  1 7 - A P R - 7 5  1 9 : 0 5 : 0 2  3 v  

S t e v e  &  c a r o i y n ,  I  h a v e  r e m o v e d  t h o s e  o l d  v e r s i o n s  o f  g o o d s t u f t  
( 2 4  &  2 5 }  
a n d  h a v e  a d d e d  B J R F I L E  t o  S t e v e ' s  d i r e c t o r y , ,  . B J R F I L E  w a s  
R i p p l e - S a v e  
o n  h e r  d i r e c t o r y ,  I  a m  r e q u e s t i n g  r e m o v e a l  o f  t h e  R i p p l e  
d i r e c t o r y  n o w ,  
I t  m a k e  t a k e  a w h i l e  b e f o r e  y o u r  d i r e c t o r i e s  w i l l  s t a b i l i z e  a t  
5 0 0  p a g e s  
e a c h ,  y c u ' H  h a v e  t o  m a k e  d o  w i t h  6 0 0  i n  t h e  m e a n t i m e , , . G l e n n  3 v l  

1 7 - A P R - 7 5  1 7 3 9 - P D T  S H E R W O O D :  T r a i n i n g  p a r t  2  
D l s t r i b u t i o n j  K R U Z I C ,  m a o r e y ,  S h e r w o o d  
R e c e i v e d  a t :  1 7 - A P R - 7 5  1 7 : 3 9 : 4 0  3 w  

P a m ,  S u s a n  w i n  b e  l e a v i n g  f o r  2  w e e k s  a s  o f  F r i d a y  
( t o m m o r r o w ) , , , , s o  
i f  y o u  a n d  R e e d y  w a n t  t o  m e e t  w i t h  h e r  a g a i n  F r i d a y  a f t e r n o o n  
i s  a  g o o c  t i m e  t o r  h e r , , . I ' l l  l e a v e  i t  u p  t o  y o u  t o  a r r a n g e  i t ,  
o k ?  
h e r  e x t ,  4 7 5 7 , , , G l e n n  3 w i  
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G A S 2  2 4 - A P B - 7 5  1 5 : 2 7  3 2 3 7 4  
SHI UTILITY DISK SUMMARY 

1 7 - A P R - 7 5  1 4 0 3 - R D T  O ' K E E F E j  d i r e c t o r y  
D i s t r i b u t i o n ;  SHERWOQDI SCOTT* BERTRAND, o ' K e e f e  
R e c e i v e d  a t :  1 7 - A P R - 7 5  1 4 : 0 3 : 5 3  3 x  

B e r t r a n d  i s  g o i n g  a w a y  a n d  s o  i s  h i s  d i r e c t o r y .  T h i s  i s  t o  
n o t i f y  a l l  i n t e r e s t e d  p a r t i e s  t h a t  H a l ' s  d i r e c t o r y  o n l y  h a s  h i s  
m a i l b o x  f i l e  a n d  h e n c e  n o  d a t a  n e e d s  t o  p e  t r a n s f e r r e d .  T h u s  I  
a n t  a u t h o r i z i n g  G l e n n  t o  d e l e t e  h i s  d i r e c t o r y ,  w e  w i l l  t h e n  
l o o k  i n t o  w a y s  t o  s e t .  u p  a  PDG d i r e c t o r y ,  3 x 1  

1 7 - A P R - 7 5  0 9 3 5 - P D T  M A B R E Y :  N O R M  N I E L S E N ' S  C L A S S  T O D A Y  
D i s t r i b u t i o n :  S H E R W O O D *  m a b r e y  
R e c e i v e d  a t :  1 7 - A P R - 7 5  0 9 : 3 5 : 2 0  3 y  

G l e n n :  N o r m  h a s  a  m e e t i n g  a n d  c a n ' t  s t o p  b y  Q f f i c e - 1  u n t i l  
a r o u n d  4 ; Q Q - - s e e  y o u  t h e n  i f  y o u  c a n  s t o p  a y ,  I  s h o u l d  n a v e  
t h e  
t e l e c o n f e r e n c i n g  f i l e  e n t e r e d  b y  n o o n  t o d a y ,  
K a t n  3 y l  

1 7 - A P R - 7 5  0 9 0 6 - P D T  P L A C K O l  Q u e s t i o n  A b o u t  A r c h i v e d  F i l e s  
D i s t r i b u t i o n ;  F E E D B A C K *  P l a c k o *  S h e r w o o d  
R e c e i v e d  a t :  1 7 - A P R - 7 5  G9 : Q6 : 2 9  3 z  

A s s u m e  t h a t  f i l e  X  h a s  b e e n  a r c h i v e d ,  i f  a  u s e r  r e t r e i v e s  t h a t  
f i l e  f o r  r e a d i n g  p u r p o s e s  o n l y  ( d o e s n ' t  m o d i f y  i t ) ,  m a y  t h e  
u s e r  t h e n  d e l e t e  t h a t  f i ^ e  f r o m  h i s  d i r e c t o r y  a n d  a s s u m e  t h a t  
i t  i s  s t i l l  a r c h i v e d  ( n o t  " u n a r c h i v e d n  u p o n  r e t r e i v « i ) ?  i f  t h e  
u s e r  d o e s n ' t  d e l e t e  i t *  w i l l  i t  D e  " r e - a r c h i v e d "  i n  t h e  f u t u r e ?  

m m  M i k e  3 Z 1  

1 6 - A P R - 7 5  1 3 0 0 - P D T  S C O T T ;  P r i n t e r  t e r m i n a l  
D i s t r i b u t i o n ;  O ' K E E F E ,  s h e r w o o d ,  s c o t t  
R e c e i v e d  a t :  1 6 - A P R - 7 5  1 3 : 0 0 : 1 7  3 a R  

p a t ;  I t  I s  4:PM AND I  n a v e  n o t  h e a r d  f r o m  ICE MAN y e t ,  I ' m  
g e t t i n g  o u t  o f  i t  a n d  l e t t i n g  B e r t r a n d  h a n d l e  i t  h e  m i g h t  b e  
a b l e  t o  g e t  s o m e  a c t i o n  s o o n e r .  I ' l l  w o r «  o n  t h e  c o m p u t e r  
t o m o r r o w  m o r n i n g  f r o m  8  t o  n  a m  a n d  w i l l  e n t e r  a s  m a n y  
c o n t a c t s  a s  p o s s i b l e ,  B y e  f o r  n o w ,  N 3 a & l  

1 6 » A P R « » 7 5  0 9 2 0 - P D T  Q p E R I  M O R E  D I S K  p G S  O N  L O A N  T O  S R I  
D i s t r i b u t i o n :  SHERWOOD# O'KEEFE, FEEDBACK ,  n o r t o n ,  M . a r t i n e z  
R e c e i v e d a t :  1 6 - A P R - 7 5  0 9 : 2 0 : 4 0  3 a a  

A S  P E R  A  C A L L  F R O M  G L E N N  S H E R W O O D  I  H A V E  I N C R E A S E D  T H E  D I S K  
P A G E  
A L L O C A T I O N  O F  S R I  U S E R  Q ' K E E F E  F R O M  3 0 0  T O  6 0 0  P A G E S ,  
THANX 
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G A S 2  2 4 - A P R - 7 S  1 5 5 2 7  3 2 3 7 4  
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B O B M  
T Y M / O F F I C E  -  i  3 a a l  

15-APP-75 1917-PDT SHERWDODJ S e n d m a i l  t r o u b l e  
D i s t r i b u t i o n :  F E E D B A C K #  S h e r w o o d  
R e c e i v e d  a t ;  1 5 - A P R - 7 5  1 9 U 7 ; 5 1  3 a n  

I  s e n t  y o u  a  M e s s a g e  b e f o r e  r e g a r d i n g  m y  h a s s l e  w i t h  
s e n d m a i l , , . S a m e  p r o o l e m w l t h  m o r e  d e t a i l  ;  I  h a v e  a  t i l e  l o a d e d  
t h a t  I  h a v e  b e e n  e d i t i n g  a n d  I  U F C  &  V F  t h e  f i i e , , , i  t h e n  
p r o c e e d  t o  u s  a n d  i n t e r r o g a t e  w h e r e  I  g e t  p r o m p t e d  t o  e n t e r  f o r  
A C T I O N , . , 1  t h e n  e n t e r  F E E D ,  BOBM < c a > . , „ m s g  a p p e a r s  a t  t o p  o f  
s c r e e n  " f r s t  e n t r y  n o n e x i s t a n t , , ,  , t h e  s c r e e n  f l u t t e r s  . . .  m s g  
a t  t o p  o f  s c r e e n  " p u s h d o w n  o v e r f l o w  a t  3 4 1 0 4 , . , t h e  T e n e x  @  
a p p e a r s  a n d  I ' m  i n  b i g  T e n e x , , , , ?  W h a t  a m  I  d o i n g  w r o n g  ?  i a b l  

15-APR-75 1229-PDT MARTINEZ; MORE GOODS 
D i s t r i b u t i o n :  SHERWOOD# MABREY# PORT, GRIMM, m a r t i n e z  
R e c e i v e d  a t ;  1 5 - A P R - 7 5  1 2 ; 2 9 ; 0 2  3 a c  

A T  R E Q ,  C F  GLENN I  H A V E  R E C O V E R E D  G O O D S T U F F , N L S ! 2 4 , 2 5  A N D  R E  3 a c l  

1 5 - A P R - 7 5  1 1 1 6 - P D T  C i p E R ;  A C C T  C H A N G E  
D i s t r i b u t i o n ;  P L A C K O #  F E E D B A C K #  S H E R W O O p ,  p e t e r s #  m a r t i n e z  
R e c e i v e d  a t ;  1 5 - A P R - 7 5  1 1 8 1 6 : 2 6  3 a d  

A S  P E R  M A I L  O F  4 / 1 0  ( A N D  4 / 1 4 )  1  H A V E  C H A N G E D  T H E  A C C O U N T  T O  
D I R E C T O R Y  P l A C K Q  F R O M  7 0 0  T O  8 8 0 ,  
THANX 
B O B M  
T Y M / O F F I C E - 1  3 a d l  

15-APP-75 1110-PDT FEEDBACK; KRUZIC D i r e c t o r y  
Dis t r ibu t ion ;  SHERWOOD# FEEDBACK 
R e c e i v e d  a t ;  1 5 - A P R - 7 5  1 1 S 1 0 8 5 6  3 a e  

G l e n n ;  t h i s  d i r e c t o r y  i s  t e s t e d  a n d  r e a d y  t o  g o ,  S a n d y  u o h n s o n  3 a e l  

1 5 - A P R - 7 5  1 0 4 8 - p D T  P L A C K o ;  P R S E T D  A c c o u n t  
D i s t r i b u t i o n :  S H E R W O Q D #  P l a c x o  
R e c e i v e d  a t ;  l b ' A P R - 7 5  1 0 ; 4 8 ; 3 7  i a t  

No t i ced  t h i s  m o r n i n g  t h a t  P R S E T D  i s  s t i l l  l i s t e d  a s  b e i n g  i n  
a c c o u n t  7 0 0  w h e n  y o u  L O G O U T ,  I ' v e  t r i e d  r e p e a t e d l y  t o  g e t  t h i s  
f i x e d , , ,  

- -  M i K e  3 a f 1  

1 5 - A P R - 7 5  0 9 5 8 - P D T  S H E R W O O D ;  T A D  F I L E S  

1 4  
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D i s t r i b u t i o n -  MABREY ,  S h e r w o o d  
R e c e i v e d  a t :  1 5 - A P R - 7 5  0 9 : 5 8 s 1 1  3 a g  

K a t h y - -  I  t a l k e d  w i t h  S t e v e  a b o u t  t h e  b a d  f i l e s  a n d  w h a t  I ' m  
g o i n g  t o  d o  i s  t o  ( h o p e f u l l y )  n a v e  o f f i c e - i  r e l o a d  GQQDSTUFF 
v e r s i o n s  2 4  &  2 b  t o  f i x e d  a n d  S t e v e  i s  g o i n g  t o  d e l e t e  
B O R C A T A L C G  t t h e  o r i g i n a l  b a d  t i l e ) ,  E v i d e n t l y  t h e y  w o u l d  l i K e  
t o  g e t  a  c l e a n  c o p y  o f  G O Q D S T U F F  b e f o r e  t h e y  g o *  G l e n n  3 a g l  

l 5 » A P R - 7 5  0 9 0 0 - P D X  M A B R E Y l  
D i s t r i b u t i o n :  S H E R W O O D ,  m a b r e y  
R e c e i v e d  a t ?  1 5 * , APR- 7 b  0 9 : 0 0 : 2 6  d a n  

G l e n n :  M i k e  w o n ' t  b e  a b l e  t o  a t t e n d  t h e  m e e t i n g ,  3 a n i  

I  h a v e  s e t  t h e  c l a s s  u p  f o r  W e d n e s d a y  a t  3 : 3 0  ( P e d d y  c o u l d n ' t  
a t t e n d  t o d a y ,  3 a h 2  

G r i m m  a n d  P o r t  a r e  r e a d y  t o  g e t  o f t  t h e  s y s t e m  a n d  a r e  t h r o u g h  
w i t h  t h e i r  
f i l e s  b u t  a l a s  t h e y  a r e  s t i l l  b a d ,  I  t a l k e d  s o m e  m o r e  w i t h  
J e f f  P e t e r s  
a b o u t  f i x i n g  t h e m  ( i t  s h o u l d  b e  a  l o n g  p r o c e s s  t h o u g h ) ,  3 a h 3  

K a t h  3 a h 4  

1 5 - A P R - 7 5  0 8 5 4 - p D T  S H E R W O O D :  T H E  F I N K  I C E  M A N  
D i s t r i b u t i o n s  S C O T T ?  O ' K E E F E #  s n e r w o o d ,  m a b r e y  
R e c e i v e d  a t !  1 5 - A P P - 7 5  0 8 : 5 4 : 0 3  d a i  

M A R I A , , , I ' m  s o r r y  a b o u t  t n i s  w h o l e  m e s s , . , I ' m  g o i n g  t o  c h i p  
s o m e  I c e ,  

a n d  I ' l l ,  g e t  b a c k  t o  y o u , , , k e e p  t h e  f a l t h - « . G l e n n  i a i l  

1 5 - A P R - 7 5  0 7 5 1 - P D T  S C O T T :  I c e  M a n  
D i s t r i b u t i o n ;  S H E R W O O D ,  O ' K E E F E ,  s c o t t  
R e c e i v e d  a t :  1 5 * A P R » 7 5  0 7 : 5 1 : 4 6  d a j  

T h e  p r i n t e r  h a s  n o t  b e e n  i n s t a l l e d  y e t .  N o t  o n e  p e r s o n  h a s  
e v e n  s h o w n  u p  h e r e  o r  c a n e d ,  p e r h a p s  h e  d i d  i n s t a l l  e q u i p m e n t  
f o r  s o m e  o t h e r  a r e a  h e r e ,  b u t  n e i t h e r  B a r b a r a  o r  t h e  i c e  M a n  
h a s  b e e n  i n  t o u c h  w i t h  m e  a t  a l l ,  M a r i a ,  3 a j i  

1 4 - A P R - 7 S  1 6 5 2 - P D T  P L A C K O t  P L A C K O  D i r e c t o r y  A c c o u n t  
D i s t r i b u t i o n ;  M A R T I N E Z ,  P i a c i c o ,  s h e r w o o d ,  p e t e r s  
R e c e i v e d  a t l  i 4 * A P R " 7 5  1 6 : 5 2 : 5 5  3 a K  

I  n o t i c e  t h a t  m y  d i r e c t o r y  i s  s t i l l  g i v e n  a s  b e i n g  i n  a c c o u n t  
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#700  when  I  LOGOUT - -  i t  shou ld  he  8801  See  my  memo o t  10  
Ap r i l ,  - -  M iKe  3ak l  

14 -APF-7S  1620 -POT SHERWOOD:  ICE  300  TERMINAL  PRINTER 
INSTALLATION 

D i s t r i bu t i on5  SCOTT,  Q 'KEEFE,  She rwood ,  mabrey  
Rece i ved  a t :  14 -APR-7S  16 :20 :03  i a i  

MARIA , , , I  WAS TQLD BY THE ICE  MAN HERE THAT YOUR PRINTER WAS 
INSTALLED 
FRIDAY MORNING , , ,HE  HAD CONFIRMED THIS  WITH BARBARA 
SPAGILONI , , , IS  THIS  CORRECT ?  DO YOU KNOW HOW TO WORK I T  NOW ?  
ANY MORE PROBLEMS I  CAN 

HELP WITH 7  GLENN 3a l l  

14 -APR-75  1601 -PDT SHERWOOD!  MEETING TUES,  2 :QU YOUR OFF ICE RE!  
TELECON 

D i s t r i bu t i ons  PLACKO,  hougn ,  she rwood  
Rece i ved  a t :  14 -APR-75  1 fe  f  01121  3am 

MIKE- -  CAN YOU MEET ROGER AND ME TQMMOFOW AT  2  J  00  YOUR OFF ICE ?  
I 'D  L IKE  
TO REVIEW ROGER'S  P IECE ON CONFERENCING AND SEND IT  OFF 
ASAP, , ,GLENN 3am!  

14 -APR-75  1326 'PDT PETERS!  KFUZIC  IN IT IAL  F ILE  
D i s t r i bu t i on :  FEEDBACK/  SHERWOOD 
Rece i ved  a t s  14 -APR-75  13 :26 :56  3an  

IT 'S  EASY TO Sg l  Up  THE PGK IN IT IAL  F ILE  IN  <KRUZ lC> ,  S IMPLY 
LOG IN  
AS KHUZIC  AND THEN GO INTO NLS AND THAT 'S  ALL  THERE IS  TC I T ,  
THIS  
MAY NOT HAVE BEEN POSSIBLE EARL IER WHEN THE D IRECTORY WAS NOT 
COMPLETELY F IN ISHED,  BUT IT  CERTAINLY IS  NOW,  -  JE fFES 3an l  

14 -APP-75  1137 -pDT  SHERWOOD!  TH IS  WEEK 'S  TRAIN ING SESSION 
D i s t r i bu t i on :  MABREY,  She rwood  
Rece i ved  a t !  14 -APP-75  11 :38 :02  3ao  

KATHY. . . I  have  t a l ked  w i t h  Reddy  D i ve l y  who  i s  In te res ted  i n  a  
i n te rmed ia te  re f reshe r  cou rse  i s  NLS and  I  th ink  Ram i s  
t oo , , , so  cou ld  you  se t  

up  a  da te / t ime  th i s  wee*  (w /  Susan  ? ) fOr  i t  7  i nc lude  anycody  
you  t h i nk  

may  be  i n te res ted  as  we l l  , f ,OK?  Thanks  G lenn  3ao l  

14 -APR-75  1131 -PDT SHERWOOD:  D IRECTORY KRUZIC  &  IN IT IAL  F ILE  
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G A S 2  2 4 - A P R - 7 5  1 5 5 2 7  3 2 3 7 4  
S R I  U T I L I T Y  D I S K  S U M M A R Y  

D i s t r i b u t i o n s  F E E D B A C K #  P E T E R S ,  S h e r w o o d ,  m a b r e y  
R e c e i v e d  a t :  1 4 - A P R - 7 - 5  1 1 : 3 1 : 3 4  3 a p  

I  h a v e  j u s t  c h e c k e d  t h e  K R U Z I C  a i r e c t o r y , . , i t s  t h e r e  h u t  h a s  n o  
I n i t i a l  
f i l e  f o r  r e t r i e v i n g  j o u r n a l  m a i l  , , . w o u l d  y o u  p l e a s e  s e t  t h i s  

u p  o r  
b e t t e r  y e t ,  s h o w  m e  h o w  t o  s e t  t h i s  u p  ?  T h a n k s  G l e n n ,  3 a p l  

1 4 - A P R - 7 5  G S 5 3 - P D T  S H E R W O O D !  E N L A R G E D  D I R E C T O R I E S  F O R  F I L E  
C L E A N - U P  

D i s t r i b u t i o n s  P O R T ,  G R I M M ,  M A B R E Y ,  P e t e r s ,  s n e r w o o d  
R e c e i v e d  a t !  1 4 - A P R - 7 5  0 9 : 5 3 : 2 8  3 a q  

T A D ,  I  h a v e  r e q u e s t e d  3 0 0  a d d i t i o n a l  P a g e s  o f  d i s k  f o r  e a c h  o f  
y o u ,  

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

b y  i n s u f f i c i e n t  d i s k  s p a c e p l e a s e  n o t i f y  m e  a s  s o o n  a s  y o u  
a r e  d o n e  w i t h  y o u r  f i l e s  ,  w e  n e e d  t h e  s p a c e  f o r  o t h e r s ,  A s  

o f  n o o n  
t o d a y  P e r t  =  6 0 0  p a g e s ,  „ , G r i m m  =  6 0 0  p a g e s . T h a n k s  G l e n n  3 a q l  

1 4 - A P R - 7 5  G 8 2 7 - P D T  P L A C K O :  C h a r g e  N u m b e r  f o r  F a c K e t  R a d i o  P e o p l e  
T r a i n i n g  

D i s t r i b u t i o n :  R O E T T E R ,  p l a c k o ,  s n e r w o o d  
R e c e i v e d  a t :  1 4 - A P p - 7 5  0 8 : 2 7 : 2 0  3 a r  

S u s a n ,  
I f  u s i n g  a  c h a r g e  n u m b e r  f o r  t r a i n i n g  t i m e  g i v e n  t o  p a c k e t  

R a d i o  p e o p l e  i s  t h e  R I G H T  w a y  t o  d o  t h i n g s ,  t n e n  u s e  2 3 2 5 - 0 7 2 ,  
I ' m  t i r e d  o f  h a s s e i i n g  e v e r y  i n t e r a c t i o n  t h a t  o e v e l o p e s  
c o n c e r n i n g  t h e  U t i l i t y  - -  m a y b e  t h i s  w i l l  m a k e  m v  l i f e  a  l i t t l e  
s i m p l e r .  M V  d i s e n c h a n t m e n t  i s  n o t  m e a n t  t o  b e  a  r e a c t i o n  t o  
y o u r  p e r s o n a l  i n v < l o l v e m e n t  o r  w a y  o f  d o i n g  t h i n g s  - -  y o u ' v e  
a l w a y s  b e e n  v e r y  h e l p f u l ,  

—  —  m i k  s  3 a r  1  

1 4 - A P R - 7 5  0 8 1 3 - P D T  M A B R E Y !  T A D  F I L E  M A Y B E  N O T  
D i s t r i b u t i o n :  S H E R W O O D ,  m a b r e y  
R e c e i v e d  a t :  1 4 » A P R - 7 5  0 8 : 1 3 : 3 1  d a s  

X  j u s t  c h e c k e d  t h e  f i l e  s t a t u s  o f  v e r s i o n  2  a n d  3 ,  
u n f o r t u n a t e l y  
v e r s i o n  3  i s  o n e - h a l f  t h e  s i z e ,  I  g u e s s  I ' l l  n a v e  t o  c h e c k  
w i t h  A R C  a b o u t  b a d  f i l e s ,  
K a t h  3 a s l  

1 3 - A P B - 7 5  1 2 4 3 - P D T  M A B R E Y :  T A D  F I L E  B A D  N O  M O  
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S R I  U T I L I T Y  D I S K  S U M M A R Y  
G A 5 2  2 4 - A P R - 7 5  1 5 ; 2 7  3 2 3 7 4  

D i s t r i b u t i o n ;  S H E R W O O D #  m a e r e y  
R e c e i v e d  a t :  1 3 - A P R - 7 5  1 2 : 4 3 : 5 0  3 a  t  

G l e n n ;  I  c a n ' t  b e l i e v e  t h i s - - I  p r i n t e d  o u t  t h e  T A D  f i l e  o n  
' S a t u r d a y  

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

l l - A P R - 7 5  1 3 3 3 - P D T  S H E R W O O D :  I c e  M a n  
D i s t r i b u t i o n ;  S C O T T ,  m a o r e y ,  s n e r w o o d ,  o  ' k e e t e  
R e c e i v e d  a t :  l l - A P R - 7 5  1 8  3  3 3 s 0 2  J a u  

M a r i a ,  I  t r i e d  t o  c a l l  y o u  F r i d a y  a f t e r n o o n  ( u n s u c c e s s f u l l y )  
t o  c o n f i r m  
w e t h e r  o r  n o t  t h e  i c e  m a n  a r r i v e d , , , , n e  w a s  s u s p o s e d  t o  g e t  
t h e r e  
s o m e t i m e  a f t e r  1 2 0 0 , , , i f  n o t ,  t n e n  h e  s h o u l d  b e  t h e r e  t o  
i n s t a l l  
t h e  t e r m i n a l  a n d  i n s t r u c t  y o u  o n  i t s  u s e  M o n d a y  m o r n i n g , , , i f  
t h e r e  
i s  a  " n o - s h o w "  b y  1 2  M o n d a y ,  P l e a s e  c a l l  m e  a n d  I ' l l  s q u a r e  
t h i n g s  a w a y , , , O K ?  G l e n n  e x t . 2 1 7 1  o r  4 1 1 5  o r  2 S Q 3 , , ( i  g e t  a r o u n d  
? )  3 a u 1  

l l - A P R - 7 5  1 4 5 6 - P D T  M A B R E Y :  T R A I N I N G  S C H E D U L E S ,  E T C ,  
D i s t r i b u t i o n ;  S H E R W O O D ,  m a b r e y  
p e c e i v e d a t ;  l l - A P R - 7 5  1 4 | 5 6 ; 1 1  i a v  

G l e n n ;  A s  f a r  a s  f u r t h e r  c l a s s e s  g o ;  
G r i m m /  R i p p i e ,  a n d  P o r t  N o t  i n t e r e s t e d  i n  a n y t h i n g  a t  
p r e s e n t  
H o u g h  
( b u t  

A l s o  n o t  i n t e r e s t e d  r l g n t  n o w  

w a n t e d  t o  t h a n k  u s  f o r  t h e  
f o l l o w u p  

K r u z i c ,  C i v e i y ,  M C D a n i e l  
t h e m ? )  

a n d  s o u n d e d  e n c o u r a g i n g ,  
( w e r e  y o u  g o i n g  t o  c o n t a c t  

3 a v  1  

A s  f a r  a s  j u s t i f i c a t i o n  o f  c a P i t a l  e q u i p m e n t ;  3 a v 2  

N o t h i n g  m e n t i o n e d  o f  i t  i n  t h e  A d m i n ,  m a n u a l  
C n l y  n e e d e d  i f  o v e r  S 2 5 0  
N e e d e d  i f  a  s p e c i f i c  s u p p l i e r  o r  b r a n d  n a m e  e s s e n t i a l  
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S R I  U T I L I T Y  D I S K  S U M M A R S f  
G A & 2  2 4 - A P R - 7 5  1 5 5 2 7  3 2 3 7 4  

,  B C D  W i n g  n e e d s  t o  s i g n  
,  A  j u s t i f i c a t i o n  s t a t e m e n t  n e e d s  t o  b e  a t t a c h e d  

I  g u e s s  t h a t ' s  a l l  t o r  n o w ,  I ' l l  K e e p  t r y i n g  t o  c o n t a c t  M a k e  
a b o u t  t r a i n i n g  c h a r g e s ,  
K a t h  3 a v i  

1 J - A P R - 7 5  0 9 5 6 - P D T  S C O T T j  P r i n t e r  T e r m i n a l  
D i s t r i b u t i o n !  S H E R W O O D ,  Q ' K e e f e ,  s c o t t  
R e c e i v e d  a t :  l l - A P R - 7 5  0 9 : 5 6 s 4 4  3 a w  

G l e n n ,  I  h a v e  n o t  h e a r d  f r o m  t h e  I C E  M A N  m a y b e  y o u  c o u l d  
c o n t a c t  t h e m  a n d  l e t  m e  k n o w ,  o r  t e l l  m e  w h o  t o  c o n t a c t  a a t  
t h i s  e n d ,  I  h a v e  t o  g o  n o w  b e c a a u s e  I  a m .  o f f q u o t a ,  B y e  M a r i a ,  3 a w l  

1 Q - A R R - 7 5  1 6 3 9 - P D T  J O N E S  a t  S R I ' A I l  A N O M A L I E S  
D i s t r i b u t i o n !  H A R R I S  A t  1 4 - T E N E X ,  H A S S E L B L A D  A T  I 4 - T E N E X , ,  

H F R E E M A N  A T  1 4 - T E N E X ,  J E F F R E Y  A T  1 4 - T E N E X , ,  M A N T l p L Y  A T  I 4 - T E N E X ,  
M U R R A Y  A T  1 4 - T E N E X ,  P E T E  A T  1 4 - T E N E X , ,  W E A V E R  A T  1 4 - T E N E X ,  j o n e s ,  
S h e r w o o d  a t  o f t i c e - l  

R e c e i v e d  a t !  1 0 - A P R - 7 5  1 6 1 4 2 : 0 6  3 a x  

I  R E C E I V E D  A  M E S S A G E  F R O M  M U R R A Y  T H I S  M O R N I N G  K I T H  T H E  
F O L L O W I N G  H E A D E R !  3 a x l  

I O - A P H - 7 5  0 s j 4 5 ! l f c - P D T , 5 2 6 ? 0 0 0 0 0 0 0 0 0 0 0 0  
w a i l  f r o m  I 4 - T £ N E X  r c v d  a t  1 0 - A P R - 7 5  0 8 4 5 - P D T  
D a t e !  1 0  A P R  1 9 7 5  0 8 4 4 - P S T  
F r o m :  M U F P A *  a t  1 4 - T E N E X  
s u b j e c t !  P D P - 1 1  h o s t s  
T o :  j o n e s  a t  S R l i A X  3 a x 2  

I  F I N D  I T  I N T E R E S T I N G ,  F I R S T  O F  A L L ,  T H A T  T H E  I L L I A C - 4  G R O U P  I S  
M A I N T A I N I N G  
T H A T  F I N E  O L D  T R A D I T I O N  O F  D A Y L I G H T  S A V I N G S  T I M E ,  S E C O N D L Y ,  I T  
W O U L D  
A P P E A R  ( B A S E D  O N  T H E  , 5 0  P R O B A B I L I T Y  T H A T  M Y  I D E A  O F  D A Y L I G H T  
S A V I N G  
T I M E  I S  C O R R E C T )  T H A T  T H I S  M E S S A G E  W A S  C I R C U L A T I N G  T H R O U G H  T H E  
N E T  I N  A  
F I N A L L Y  S U C C E S S F U L  S E A R C H  F O R  M E  F O R  5 9  M I N U T E S ,  3 a x i  

O F  C O U R S E ,  T H E  S Y M B O L S  C O U L D  B E  M I S T A K E N ,  0 U T  T H A T  W O U L D  M E A N  
T H A T  I T  
A R R I V E D  O N E  M I N U T E  B E F O R E  B I L L  S E N T  I T ,  3 a X 4  

I T  W O U L D  A P P E A R  T H A T  W E  C A N A D D  A N O T H E R  I T E M  T O  T H E  L I S T  O F  
A L T E R N A T E  
T I M E  S Y S T E M S ,  F A N C I F U L  T I M E .  
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GAS2 24-APR-75 15 !  27 32374 
SRI UTILITY D ISK SUMMARY 

HQ H UM, 
RALPH 3ax5 

1Q-APR-75 1614-PDT PLACKGS Account # f or pLACKO Directory 
Distribution; MARTINEZ* placko, peters, Sherwood 
Received a t! iO-APR-75 16:14!35 3ay 

Bob, 
please make sure that t he system remembers that t he PLACKG 

directory should now be i n the ARPA-NSW group under a ccount 
#880 ,  I've had thlschange made a c ouple of times and the 
system keeps forgetting, 

- - Mike 3ayi 

9-APP-75 1546"PUT SHERWOOD; Se namail not accepting ldent "FEED" 
Distribution; FEEDBACK, Sherwood, mabrey 
Received a t! 9-APR-75 15;46i36 3az 

I have been attempting t o send a directory request to youand 
it s eems that "sendmail w ill NOT accept the "FEED " i d e nt ...the 
mesnage i get is that tne first entry is non-existent.... I have 
checked it with show r ecords where of course is does 
exist,",.can you helo me ?  Glenn 

f 3azl 

9-APR-75 1236-PDT LEAVITT! Direct Dial-Up Line 
Distribution; SHERWOOD, leavitt, mabrey 
Received a t; 9-APR-75 12 r 3 6  s 2 6  3 b0 

Glenn, it seems that the only time during tne day that I  will 
be needing to use the direct line r egularly will be from 3;3Q 
to 5;3Q, If you could schedule your use of it around that 
time, it would be really great, And we won't be w anting it 
every d ay... The other regular users of that line a re* Jeff 
peters at ARC (occasionally), Bob M artinez at Tymshare, and 
jerry wheat, a systems programmer at Tymshare, our feeling at 
ARC is that we can a sk wheat and Martinez to relase t he line to 
us when 
need it, sometimes that takes a l ittle time and p honing to 

Tymshare, out it u sually works, Thanks for getting in touch --
Jeanne 3b®l 

9-APR-75 0 916"PDT SHERWOOD: SDP'S FILE 
Distribution; MABREY, Sherwood 
Received a t! 9-APR-75 09;16!20 3ba 

KATHY, Good morning i 1  t a lked with Steve about his file 
l ,BJRCATALCG,20" and got h is password ( stafan) so we/ARC c a n  get 
in (or ccpylthe file 
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S H I  U T I L I T Y  D I S K  S U M M A R Y  
GAS2  2 4 - AP R - 7 5  1B  ?  27  32374  

a n d  f i x  i t  u p , . . p e r h a p s  e v e n  f i n d  w h y  o r  n o w  i t  h a p p e n e d  ?  I  
h a v e  a  c o u p l e  o f  m e e t i n g s  t h i s  m o r n i n g  s o  I  t n o t  I ' d  l e t  y o u  
K n o w  l u s t  i n  c a s e , , ,  G l e n n  3 b a l  

9 - A P R - 7 5  0 9 0 2 - P D T  S H E R W O O D !  I D E N T  C O R R E C T I O N  
D i s t r i o u t i o n j  H O U G H ,  s n e r w o o a ,  m a b r e y  
R e c e i v e d  a t !  9 - A P R - 7 5  0 9 { 0 2 ' . 5 3  3 b b  

R O G E R ,  Y O U R  I D E N T  H A S  B E E N  C O R R E C T E D , , ,  I T  I S  N O W  " R W H "  ,  D I D  
Y O U  G E T  T H E  
H O W T O L I S T  B I T  1  H O P E F U L L Y  M O R E  I S  C O M I N G  O N  F I L E  T R A N F E R S  A N D  
S U C H , . . B U T  
I F  T H E R E  I S  A N Y T H I N G  S P E C I F I C  I  C A N  H E L P  W I T H  I N  T H E  M E A N T I M E  
P L E A S E  L E T  
M E  K N O W ,  H O W ' S  T H E  T E L E C Q N  P I E C E  G O I N G  ?  G L E N N  3 b b i  

8 -APP-73  19S9-PDT K£ENEY!  IDENT P RO BL E M 
D i s t r i b u t i o n s  FEEDBACK,  S H E R W O O D ,  MABREY,  HOUGH 
R e c e i v e d  a t !  8 - A P R - 7 5  1  ̂ ! b 9 s 1 5  3 b c  

R O G E R  H O U G H ' S  I D E N T  H A S  B E E N  C H A N G E D  F R O M  H A H  T O  R W H  A N D  H I S  
I D E N T  
H A S  BEEN A D D E D  T O  S R I U U  P E R  Y O U R  R E Q U E S T  O F  A P R I L  7 .  
M A R C  I A  3 P C 1  

8 - A P P - 7 5  1 6 3 3 - P D T  S H E R W O O D !  S t u f f  
D i s t r i b u t i o n !  M A B R E Y ,  S h e r w o o d  
R e c e i v e d  a t !  8 - A P R - 7 5  1 6 I 3 3 S 4 3  3 b d  

K a t h y ,  s i n c e  i » m  f r e a K l n g  a r o u n d  h e r e  t h o t  I ' d  s e n d  y o u  a  
q u i c k i e  t o o , . ,  
w o u l d  y o u  p l e a s e  e n t e r  t h e  " h o w t o l i s t "  t h i n g  i n t o  a  N L S  f i l e  o f  
t h e  s a m e  n a m e  ?  t h e  s e q u e n c e  t o r  t r a n f e r i n g  f i l e s  a c r o s s  
d i r e c t o r i e s l s  o n  y o u r  d e s k  
, , , G l e n n  3 b d l  

8 - A P R - 7 5  1 6 0 3 - P D T  S HERWOOD I  F e b  U $ e  s t a t s  
D i s t r i b u t i o n !  P A N K O ,  s n e r w o o d  
R e c e i v e d  a t !  8 - A P R . 7 5  1  b s 0 3 s 2 5  3 b e  

R a y ,  w o u l d  y o u  a l s o  s e n d  m e  a  c o p y  o f  t h e  F e b  u s e  s t a t s  a l o n g  
w i t h  t h e  M a r  s t a t s  ?  T h e y  h a v e  d i s s o l v e d  i n t o  t h e  
c o s m o s , , ,  . T h a n k s  G l e n n  3 b e i  

0 -APR-7B  1545 -PD T  SH ERW O O D !  YOUR F UNNY KILE  
D i s t r i b u t i o n !  P O R T ,  G R I M M ,  s n e r w o o d ,  m a t r e y  
R e c e i v e d  a t !  8 - A P R - 7 5  1 5 s 4 5 s 0 2  3 b £  

I  H A V E  T A L K E D  W I T H  S E V E R A L  P E O P L E  W H O  A R E  M O R E  T h A N  W I L L I N G  T O  
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GAS2 24-APR-75 155 27 32374 
SRI UTILITY DISK SUMMARY 

ASSIST YCU WITH THE REBUILDING OF YOUR WEIRD FILE,,,KATHY AND 1 
WOULD BE HAPPY TO HELP IN FACT, IT SEEMS THAT IT MAY CAUSE 
OTHER PROBLEMS IF YOU DON'T GET IT FIXED, PLEASE SET A TIME 
AND WE WILL GET SOME ARC HELP IF NECESSARY AND LET'S STRAIGHTEN 
IT OUT CNCE AND FUR ALL,,,OK? 

I'LL BE WAITING TO HEAR FROM YCU,,,GLENN 3t>tl 

8-APR-7S 1520-PDT SHERWOOD 5 DIRECT DIAL-UP LINE 
Distribution! LEAVITT, snerwooa, maorey 
Received at; 8-APR-75 i5s20505 3bg 

JEANNE, I THQT AN EXPLALNATLON MIGHT BE IN ORDER,..,: WAS 
TRYING THE DIRECT LINE TO SEE WHAT THE DIFFERENCE IN 
PERFORMANCE IS AS COMPARED WITH TIP ACCESS, I WOULD LIKE TO 
CONTINUE TO USE THE DIRECT LINE FOR COMPARISON IF ITS OK WITH 
YOU,,.,IS THERE A SPECIFIC TIME WHEN THIS WILL BE CONVENIENT 
FOR YOU ? I DON'T WANT TO GET IN THE WAY BUT SINCE I'M IN THE 
PROCESS CF JUSTIFING THE PURCHASE OF HARDWARE TO PERMIT DIRECT 
ACCESS F"CP THE UTILITY I'M CURIOUS,BYE THE WAY ARE YOU THE 
ONLY USEF OF THE 
NE? THANKS GLENN 3BGL 

8-APR-75 14 48-PUT SHERWOOD! ICE 300 TERMINAL PRINTER 
DISTRIBUTIONS SCCTX, O'KEEFE, SHERWOOD, RNABREY 
RECEIVED AT: 8-APR-75 14848850 3BN 

MARIA,,,THE ICE MAN COMETHF,,,THERE SHOULD BE SOMEONE OUT THERE 
IN THE MCFNING TO INSTALL THE PRINTER AND GIVE YOU INSTRUCTIONS 
ON ITS USE, IF YOU HAVE ANY MORE PROBLEMS PLEASE DON'T 
HESITATE TO NOTIFY ME (GAS2 ) , ,,,GLENN 3FCHL 

8-APF-75 1144-PDT SHERWOOD! ACTIVATING IDENT PGK ON ACCOUNT 700 
DISTRIBUTION: MARTINEZ, FEEDBACK, SNERW 0OD, RNABREY 
RECEIVED AT; S-APR-75 LI;44!22 3BI 

Bob--We want to activate an existing laent PGK on our slot 
(700 3 ,,, I don't think there are any files associated with it 
but I'm rot sure, in fact I would appreciate Knowing it there 
were. After nearing from you anthe current status of PGK I 
will send a "formal" request, There is one another thing 
--would you please change the account # of directory "PRSETD" 
to 880? it's currently on ours (700), Thanks Glenn 3bil 

3-APR-75 18 G5-PDT SHERWOOD! ROGER'S IDENT 
Distribution: FEEDBACK, Sherwood, rnabrey, hough 
Received at! 3-APR-75 18:05:56 3bj 

I I have just checked Roger Hough's Ident in the sendmail 
system and found that it is m error,...RAH is shown as his 
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S R I  U T I L I T Y  D I S K  S U M M A R Y  
G A S 2  2 4 - A P R - 7 5  l b  5  2 7  3 2 3 7  4  

I d e n t  ( w r o n f l ) , , , h i s  r e a l  I d e n t  I s  R W H » ,  . w o u l d  y o u  p l e a s e  
c o r r e c t  t h i s  ?  a n d  a d d  M m  t o  t h e  S R I U U  g r o u p  i d e n t . . .  . T h a n *  
y o u #  G l e n n  3 b j l  

3 - A P R - 7 5  1 6 4 0 - P D T  F t E D B A C K  ( F E E D )  a t  Q F F l C E - l S  F e e d R e S p o n S e  
D i s t r i b u t i o n :  ,  G A S 2  ( S H E & W Q O D )  ,  F E E D  ( F E E D B A C K ) ,  C F M  ( M C D A N X E L )  
R e c e i v e d  a t t  3 - a p r - 7 5 1 s : 4 0 { 2 1  3 b K  

M A B R E V B  3 b k i  

I n  r e p l y  t o  y o u r  m e s s a g e  o f  l - A P R - 7 5  0 8 5 7 - P D T  S H E R W O O D  
s u b j e c t :  R W H  I D E M  A N D  G R O U P  I D E N T  S R I U U  3 f c k 2  

G l e n n ,  C F M  i s  i n c l u d e d  i n  S R i u u ,  S a n d y  3 d K 3  

3 - A P R - 7 5  1 6  3  2 - P D T  F E E D B A C K  ( F E E D )  a t  Q F F X C E - l j  F e e d K e s p o n s e  
D i s t r i b u t i o n :  ,  G A S 2 ( S H E R W O O D )  ,  F E E D ( F E E D B A C K ) ,  K E E N L Y  a t  
R e c e i v e d  a t l  3 - A P R - 7 5  1 6 : 3 2 8 4 9  i b l  

i n  r e p l y  t o  y c u r  m . e s s a a e  o f  l - A P R - 7 5  1 Q 5 7 « P  G A S 2  S u b j e c t :  
A C C O U N T  #  C H A N G E  3 b l l  

T h a n k s  t o r  y o u r  m e s s a g e ,  G l e n n - « w e ' H  c h a n g e  M A P 2 ' s  a c c o u n t  
f r o m  7 0 0  t o  8 8 0  ( p a c k e t  p r o j e c t ) ,  S a n d y  3 b l l a  

2 - A P R - 7 5  1 2 3 Q - P D T  F L A C K O S  T E L E C O N  G r 0 U P  I d e n t  
D i s t r i b u t i o n ;  K E E N E Y ,  P i a c k o ,  S h e r w o o d  
R e c e i v e d  a t ;  2 - A P p « 7 5  1 2 : 3 0 : 4 7  3 b m  

P l e a s e  r r a K e  G l e n n  S h e r w o o d  ( G A S 2 3  t h e  c o o r d i n a t o r  t o r  t h e  
T E M E C O N  i d e n t ,  3 b m l  

2 - A F R - 7 5  1 2 2 Q - P D T  P L A C K O :  S R I  A r c h i t e c t  
D i s t r i b u t i o n :  P E T E R S ,  P i a c < o »  S h e r w o o d  
R e c e i v e d  a t ?  2 - A P P - 7 5  1 2 s 2 0  S  3 b  3 b n  

J e f f ,  
G l e n n  S h e r w o o d  h a s  r e p l a c e d  h e  a s  S R I  A r c h i t e c t ,  a n d  h e  

s h o u l d  b e  t h e  o n e  w h o  i s  n o t i f i e d  a b o u t  d i r e c t o r i e s ,  e t c ,  i n  
t h e  f u t u r e ,  F o r  e x a m p l e  y o u r  n o t i f i c a t i o n  o f  h t e  n e w  M c o a n i e i s  
d i r e c t o r y  f o r  S R I  y e s t e r d a y ,  T h a n k s  - -  M i k e  3 b n l  

l - A F R - 7 5  1 3 4 7 - p D T  P L A C K Q t  C h a n g e  o f  G r o u p s  
D i s t r i b u t i o n ;  S H E R W O O D ,  P i a c k o  
R e c e i v e d  a t :  l - A p R » 7 5  1 3 « 4 7 j 5 9  3 o o  

I ' v e  h a d  J e f f  p e t e r s  m a k e  t h e  n e c e s s a r y  m o v e s  t o  p u t  m e  i n  t h e  
A R P A - N S W  g r o u p  - -  s o  C o n s i d e r  y o u r s e l f  o f t  t h e  h o o k ,  - -  M i k e  3 b o i  
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S H I  U T I L I T Y  D I S K  S U M M A R Y  

G A S 2  2 4 - A P R - 7 5  1 b  S  2 7  3 2 3 7 4  

l - A P R - 7 5  0 9 0 3 - P D T  S H E R W O O D !  M E E T I N G  Y O U  
D i s t r i b u t i o n !  P L A C K Q ,  S h e r w o o d  
R e c e i v e d  a t !  l - A P R - 7 5  Q 9 ; 0 3 : 0 9  3 b p  

M I K E #  c c u l a  i  s e e  y o u  t o d a y  ?  , . , a t  y o u r  c o n v e n i e n c e ,  o f  
c o u r s e , , , T h a n K s  G l e n n  3 b p l  

l - A P R - 7 5  0 8 5 7 " P O T  S H E R W O O D  !  R W H  I D E N T  A N D  G R O U P  I D E N T  S R I U U  
D i s t r i b u t i o n !  F E E D B A C K ,  s ^ e r w o o d ,  m a b r e y  
R e c e i v e d  a t :  I -APR- 7 5  0 8 : 5 7 : 2 0  3 b q  

S a n d y ,  P c g e r  i s  u s i n g  t h e  U t i l i t y  o n  a  t e m p o r a r y  b a s i s  o n l y  
, , , s o  I  w o u l d n ' t  w o r r y  a b o u t  i n c l u d i n g  h i m  n o w ,  O K ?  H O W  a b o u t  
C F M - i s  s h e  i n c l u d e d ? . . , G l e n n  3 b q l  

2 1 - M A R - 7 5  1 2 1 8 - P D T  H O U G H i  S R I  U T I L I T Y  U S E R S  M E E T I N G  
D i s t r i b u t i o n !  M A B R E Y ,  s n e r w o o d  
R e c e i v e d  a t !  2 1 - M A P - 7 5  1 2 s l 8 s 2 0  3 b r  

OK FOR HCUGH, I 'LL B E  T H E R E ,  3 & U  

2 1 - M A R - 7 5  0 8 4 0 - P L T  M A B R E Y !  S R I  U T I L I T Y  W O R K S H O P  S L O T  U S E R S  
M E E T I N G  

D i s t r i b u t i o n !  G R I M E ,  H O U G H ,  O ' K E E F E ,  P L A C K Q ,  PORT, R I P P L E ,  
S h e r w o o d ,  m a b r e y  

R e c e i v e d  a t :  2 1 - M A R - 7 5  0 8 : 4 0 : 0 6  3 b $  

A  m e e t i n g  h a s  b e e n  s c h e d u l e d  f o r  t h e  U t i l i t y  S l o t  ( Q F F I C E - 1 )  
u s e r s :  

T u e s d a y ,  M a r c h  2 5 ,  1 9 7 5  
C o n f e r e n c e  R o o m  K l O O b  
1 0 s 0 0  a , m ,  i b s l  

S o m e  o f  t h e  t o p i c s  w e  w o u l d  l i k e  t o  d i s c u s s  i n c l u d e :  
D o c u m e n t a t i o n  A v a i l a b l e  
T r a i n i n g  a n d  D e m o s  
U s e r  S t a t s  
P r i n t i n g  
F e e d b a c k  3 b s 2  

P l e a s e  H S V P  t o  E x t ,  2 5 0 3  o r  s e n d  T E ' N E X  m e s s a g e .  3 b s 3  

T h a n k s ,  G l e n n  S h e r w o o d  
K a t h e y  M a b r e y  3 b s 4  

2 0 - M A P - 7 5  1 7 1 1 " P U T  K E E N E Y !  K W A C  M E M B E R S H I P  
D i s t r i b u t i o n !  F E E D B A C K ,  p i a c k o ,  s n e r w o o d ,  m a b r e y  
R e c e i v e d  a t !  2 0 - M A R - 7 5  1 7 : 1 1 : 5 4  3 b t  
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SRI UTILITY DISK SUMMARY 
GAS2 24-APF-75 15527 32374 

GAS2 AND KLM HAVE BEEN ADDED TO KWAC PER FEEDBACK REQUEST. 
MARCIA 3bt 1 

20-MAR-75 llbl-PDT FEED8ACK(FEED) at OFFICE-i: KWAC membership 
tor GAS2 

Distribution! , KEENLY# GAS2(SHERWOODJ# PETERS# MARTINEZ at 
Received at! 20-MAR-75 11s51f53 3bu 

FEED(FEEDBACK®) 3BU1 

Glenn# we are adding your ident (and Kathey Mabrey's) to the 
KWAc 
group ident, Sorry for the delay-we*ve been swamped, 
sandy/feed 3bu2 

19-MAR-75 1619-PDT FEEDBACKCfEED) at OFFLCE-l! feedResponse to 
KWAC additions 

Distributions # KEENEY, PETERS# MARTINEZ, NORTON # BAIR, PLACKQ 
at 

Received at! i9*MAR»75 16:l9s32 3bv 

SHEPWUOD& MABREYg feinler@BBNB 3bvl 

U-MAR-75 2049-PDT PtACKOi KwAC Membership 
Distribution! FEEDBACK# placko# Sherwood, mabrey 
Received ats h-MAR-75 20 {49s2i 3PV2 

Please include Glenn Sherwood CGAS2# SRI Architect) and 
Kathey 

Maorey (KLM# Assistant SRI Architect) in kwAC, Leave my 
ident 

CMAP2) in for a little while longer -- until Glenn and 
Kathey are up 

to speed as Architect, I'll let you know when to 
excommunicate me. 

„» Mike 3bv3 

19-MAR-75 1312-PDT FEEDBACK(FEED) at OFFICE-l! FeedResPonse 
Distributions , GAS2(SHERWOOD) , FEED (FEEDBACK)# HOPPER# PLACKO 

at 
Received at! i9«MAR*75 X3:12;36 3bw 

In reply to your message of ll-MAR-75 2G44-PDT PLACKO Subjects 
GAS2 Journal Mail * 3fewl 

I just talked to Dave Hopper and he says everything looks ok 
from the journal's end# i just send you a message--let's 
see if it gets there,,,sandy/feed 3bwia 
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G A S 2  2 4 - A P H - 7 S  1 b  S  2 7  3 2 3 7 4  
S R I  U T I L I T Y  D I S K  S U M M A R Y  

1 9 - M A R - 7 5  1 3 0 8 - p D T  F E E D B A C K ( F E E D 3  a t  O F F I C E - l i  t e s t  t o  s e e  i f  
y o u ' r e  g e t t i n g  m a i l  

D i s t r i b u t i o n s  ,  G A S 2 ( S H E R W O O D ) ,  F E E D ( F E E D B A C K )  
R e c e i v e d  a t :  1 9 - M A R - 7 5  1 3 : 0 8 : 4 9  3 b x  

t e s t  3 b x i  

1 2 - M A R - 7 5  1 1 5 3 - P D T  # P E T E R $ S  G L E N N ' S  J O U R N A L  D E L I V E R Y  
D i s t r i b u t i o n s  P A N K O ,  S H E R W O O D  
R e c e i v e d  a t ;  1 2 - M A R - 7 5  i i ; S 3 ; 2 1  3 n y  

T H E  R E A S O N  G L E N N  R E C E I V E S  N O  J O U R N A L  D E L I V E R Y  I S  T H A T  H E  W A S  
N O T  M A R K E D  
I N  T H E  I D E N T F 1 L E  F O R  A N Y  D E L I V E R Y  W H A T  5 0  E V E R ,  H E  M A Y  H A V E  
B E E N  
D E F A U L T E D  T O  H A R D C O P Y  D E L I V E R Y ,  B U T  T H A T  D O E S N ' T  R E A L L Y  H A P P E N  
A N Y  M O P E  
A N Y W A Y ,  S O  I  S E T  H I M  U P  F O R  O N L I N E  D E L I V E R Y ,  A N D  H E  S H O U L D  
R E C E I V E  
N O R M A L  D E L I V E R Y  T O  H I S  I N I T I A L  F I L E  I N  < S H £ R W O Q P >  F R O M  H E R E  O N  
I N .  

-  J E F F  3 b y l  

l l - M A R - 7 5  2 1 3 5 - P D T  P L A C K O t  J o u r n a l  M a i l  
D i s t r i b u t i o n ;  S H E R W O O D .  P l a c K o  
R e c e i v e d  a t ;  l l - M A R - 7 5  2 1  s  3 5 ;  0 8  3 b z  

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

l l - M A R - 7 5  2 G 4 9 - P D T  P L A C K O S  K W A C  M e m b e r s h i p  
D i s t r i b u t i o n s  F E E D B A C K ,  P i a c x o ,  s h e r w o o d ,  m a b r e y  
R e c e i v e d  a t :  l l - M A R - 7 5  2 0 : 4 9 ;  2 2  3 c ( a  

P l e a s e  i n c l u d e  G l e n n  S h e r w o o d  ( G A S 2 .  S R I  A r c h i t e c t )  a n a  K a t h e y  
M a b r e y  ( K L M ,  A s s i s t a n t  S R I  A r c h i t e c t )  i n  K W A C ,  L e a v e  m y  i o e n t  
C M A P 2 )  i n  f o r  a  l i t t l e  w h i l e  l o n g e r  - -  u n t i l  G l e n n  a n d  K a t h e y  
a r e  u p  t c  s p e e d  a s  A r c h i t e c t .  I ' l l  l e t  y o u  K n o w  w h e n  t o  
e x c o m m u n i c a t e  m e ,  - -  M i K e  3 c @ i  

l l - M A R - 7 5  2 0 4 4 - P D T  P L A C K Q :  G A S 2  J 0 u r n a l  M a i l  
D i s t r i b u t i o n ;  F E E D B A C K ,  p l a c K o ,  s h e r w o o d  
R e c e i v e d a t :  1  I - M A R - 7 5  2 0 ; 4 4 ; 3 9  3 c  a  
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GAS2 24-APR-75 15527 32374 
SRI UTILITY DISK SUMMARY 

I've tested SENDMAIL to Glenn Sherwood CGAS2) and he isn't 
receiving his journal hail, -- Mike 3cal 

ll-MAR-75 1928-PDT SHERWQQD: Missing Journal Mail 
Distribution: FEEDBACK, Piacwo, Sherwood 
Received at: ll-MAR-75 19:28:05 3cb 

Mike PlacKo sent me a message with a copy to himself as an 
example of the journal mail procedure...he recieved his copy, 
out I did not recieve my copy, This was approx, 1800 
3/10/75,Glenn 3cbl 

ll-MAR-75 1920-PDT SHERWOOD: Updating SRIUSAGE File 
Distributions PLACKO, Sherwood" 
Received at: li-MAR-75 19:20:26 Jcc 

I'm having some trouble and i think you could possibly save me 
considerable headache,,.when you have time, a y  the way , I 
never did recieve that TEST journal msg, 3cci 

10-MAR-75 1717-PDT GpERI REQUEST FOR FILE 
Distribution: SHERWOOD, oper 
Received at: IO-MAR-75 17:17:15 3cd 

FILE CALLED 'bJRCATALOG,NLSf17' HAS BEEN RECOVERED AND PUT 
IK USER GRIMM, CANNOT FIND FILE BJRCATALQG,NL5f18 ON OUR 
BACKUP TAPES, 

THANK iQU 
STEVE J 
TYM/OFFICE -1 3cdl 

S-MAR-75 190i*pDT SHERWOOD: files SRIUSAGE & SRIUSAGETEMpLATE 
Distribution: PLACKO, Sherwood, mabrey 
Received at: 5-MAR-7& 19:01:31 3ce 

ThanKs for the files mike, 1 guess u did get my missive 
although i never recieved the sent "ok" sign. It seems that 
the rain effects the ffne lines up here ahd i am having trouble 
with garbleness » not to mention the snails pace even with the 
relatively light load on the system, I ave discussed the 
above with the operator who tells its me its common for the 
area,,.I'll see you when X have licked this bug and get in, 3cei 

5-MAR-75 1847-PDT SHERWQODI key to Qffice«l 
Distribution: MABREY, sherwood 
geceivedat: 5-MAR»75 18! 47:11 3c£ 

<atny: thanks for the notice, I'll check w/ Mae wnen I get in 3cfi 
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S R I  U T I L I T Y  D I S K  S U M M A R Y  
G A S 2  2 4 - A P K - 7 5  1 5 5 2 7  3 2 3 7 4  

5 - M A R - 7 5  1 6 5 1 - P D T  M A B R E Y 5  K E Y  T O  O F F I C E - 1  
D i s t r i b u t i o n i  S H E R W O O D #  m a b r e y  
R e c e i v e d  a t !  5 - M A R - 7 5  1 6 1 5 1 5 0 5  3 c g  

G l e n n  J  
Y o u r  K e y  i s  n o w  i n ,  C h e c k  w i t h  M a e  s w a n b e c k  ( L , 1 Q 0 5 ) - - D l v i s i o n  
O f f i c e - -
I  t h i n k  y o u  h a v e  t o  f i l l  o u t  s o m e  K i n d  o f  f o r m  t o  p i c K  i t  u p ,  
K a t h  3 c g  l  

4 - M A F - 7 5  2 0 2 9 - P D T  F E E D B A C K ( F E E D )  a t  O F F I C E - l !  
D i s t r i b u t i o n s  ,  S H E R W O O D # '  F E E D B A C K  a t  
R e c e i v e d  a t s  4 - M A R - 7 5  2 0 : 2 9 : 0 8  3 c h  

I n  r e p l y  t o  y o u r  m e s s a g e  o f  2 7 - F E B - 7 5  1 6 4 7 - P D T  S H E R W O O D  
S u b j e c t s  s r i - t r a i n e e  i n i t i a l  f i l e  3 C h i  

I  j u s t  t o o K  a  l o o k  a t  t h e  s r i  d i r e c t o r y  a n d  i t  l o o k s  o k .  N o  
p e r m a n e n t  c a r n a g e  d o n e .  S u s a n / F E E D  3 c h i a  

4 - M A R - 7 5  1 7 0 2 - P D T  P L A C K o i  S R I  S l o t  U s a g e  S t a t i s t i c s  
D i s t r i o u t i o n s  S H E R W O O D #  m a b r e y #  P i a g K o  
R e c e i v e d  a t s  4 - M A R - 7 5  1 7 s 0 2 s 3 4  3 c i  

Y o u  m i g h t  c h e c k  o u t  t w o  n e w  f i l e s  i n  t h e  S H E R W O O D  d i r e c t o r y s  
S R I U S A G E  
S R I U S A C E T E M P L A T E  

" " • M i k e  3 C 1 1  

2 8 - F E B - 7 5  1423-PDT MABFEYI DOCUMENTATION SEARCH 
D i s t r i b u t i o n ;  SHERWOOD#  m a o r e y  
R e c e i v e d  a t s  2 8 - F E B - 7 5  1 4 : 2 3 : 5 8  3 c j  

G l e n n :  3 c j i  

N O  o n e  i s  a r o u n d  i n  t h e  A R C  t o  a s k  a b o u t  t h o s e  t h r e e  d o c u m e n t s ,  
I f l l  h a v e  t o  c h e c k  M o n d a y ,  T h e y  a r e  i n  t h e  p a r k  c e l e b r a t i n g  
t h e  n e w  s y s t e m ? ? ?  h a v e  a  g o o d  w e e k e n d ,  
K a t h  3 c  j  2  

2 8 - F E B - 7 5  0 9 3 9 - P D T  P L A C K O i  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  

D i s t r i b u t i o n :  B E C K ,  p l a c k o #  S h e r w o o d #  o ' k e e f e  
R e c e i v e d  a t :  2 8 T E 8 - 7 5  0 9 : 3 9 : 1 5  3 c K  

C o u l d  y c u  b r i n g  m e  u p  t o  < 3 a t e  a s  t o  h o w  m u c h  t i m e  y o u ' v e  s p e n t  
t r a i n i n g  M a r i a  S c o t t  i n  W a s h i n g t o n ?  A n d  a  s i m i l a r  h o u r l y  
f i g u r e  f o r  H a l  B e r t r a n d ?  T h i s  i n f o r m a t i o n  w i l l  o e  u s e f u l  f o r  
G l e n  S h e r w o o d  ( t h e  n e w  S R I  A r c h i t e c t )  i n  h i s  f u t u r e  t r a i n i n g  

2 8  



SRI  UTILITY DISK SUMMARY 
U A S 2  2 4 - A P R - 7 5  1 5 8 2 7  3 2 3 7 4  

p l a n s ,  i n  t h e  f u t u r e  y o u  a n d  G l e n  s h o u l d  K e e p  i n  t o u c h  s o t h a t  
h e  c a n  a p p o r t i o n  t h e  S R I  t r a i n i n g  b u d g e t  a p p r o p r i a t e l y ,  - -
t h a n k s #  M i k e  i c k i  

2 8 - F E B - 7 5  C 9 1 2 - P D T  P L A C K o s  GREEHAN D i r e c t o r y  
D i s t r i b u t i o n j  F E E D B A C K #  p i a c k o #  S h e r w o o d  
R e c e i v e d  a t ;  2 8 - F E B - 7 5  0 9 $  1 2 : 0 4  3 c l  

P l e a s e  d e l e t e  t h e  G R E E H A N  d i r e c t o r y  - -  I ' v e  r e c e i v e d  a n  o k a y  
f r o m  W a s h i n g t o n ,  A r c h i v e  a l l  G R E E H A N  f i l e s  h o w e v e r #  J u s t  t o  b e  
o n  t h e  s a f e  s i d e .  S i n c e  D e a n  M e y e r  w a s  u s i n g  t n a t  d i r e c t o r y  
y o u  m i g h t  c h e c k  w i t h  h i m  a b o u t  a n y  f i l e s  h e ' d  l i k e  t o  t r a n s f e r  
f i r s t ,  - -  M i w e  3 c l 1  

28-FEB-75  0 8 5 1 - P D T  PLACKO* L i n e  N o i s e  
D i s t r i b u t i o n s  H A R D Y #  p l a c x o #  S h e r w o o d  
R e c e i v e d  a t ;  2 8 - F E B - 7 5  0 8 S S i S 1 5  3 c m  

I  h a d  t h e  p h o n e  c o m p a n y  c h e c k  o u t  o u r  c i r c u i t  y e s t e r d a y .  T h e y  
c o n t e n d  t h a t  i t  c h e c k s  o u t  f i n e  - -  b u t  t h e  n o i s e  i s  s t i l l  
a t r o c i o u s i  W h e r e  g o  w e  g o  f r o m  h e r e ?  - -  M i k e  3 c m i  

27-FEB-7S  1647- P D T  Sh ERw OQDS s r i - t r a i n e e  i n i t i a l  f i l e  
D i s t r i b u t i o n s  F E E D B A C K #  S h e r w o o d  
R e c e i v e d  a t :  2 7 - F E B - 7 5  1 6  8  4 7  s 4 5  3 c r .  

I ' m  a f r a i d  1  r e m o v e d  t h e  i n i t i a l  f i l e  f r o m  s r l - t r a i n e e , .  . s o r r y  
' b o u t  t h a t  3 c n i  

2 7 - F E B - 7 5  1 2 1 0 - P D T  M A B R E Y l  D O C U M E N T A T I O N  R E Q U E S T  
D i s t r i b u t i o n s  F E E D B A C K #  m a o r e y ,  S h e r w o o d  
R e c e i v e d  a t !  2 7 -FEB- 7 5  1 2 : 1 0 : 1 1  3 c O  

O F F I C E * 1  n e e g s  c o p i e s  o f  t h e  f o l l o w i n g  d o c u m e n t s ;  3 c o l  

T h e  T N L S  B a s i c  C o u r s e  
T N L S  L e v e l  2  
T N L S  P r i m e r  
TNLS- S Q u i c k  R e f e r e n c e  
M L S  C o m m a n d  S u m m a r y  3 c o 2  

w e  c o u l d  u s e  a p p r o x i m a t e l y  5  c o p i e s  o f  e a c h  a t  p r e s e n t .  A l s o ,  
a n y  
o t h e r  d o c u m e n t s  t h a t  y o u  t n i n k  w o u l d  b e  h e l p f u l  w o u l d  b e  
a p p r e c i a t e d ,  
s e n d  t h e m  t o  J 1 0 4 6  o r  c a l l  X 2 5 0 3  a n d  I  c a n  p i c k  t n e m  u p ,  
T h a n k s #  K a t h e y  3 c o i  

2 7 - F E B - 7 5  0 8 2 8 " R D T  P L A C K O s  S R I  A r c h i t e c t ' s  A s s i s t a n t  

2 9  



SRI UTILITY DISK SUMMARY 
GAS2 24"APR»7S 15527 32374 

Distribution! FEEDBACK# placKo, sherwood, mabrey 
Received at: 27-FEB-75 08 s 28 j 25 icp 

As you Know* Glen Sherwood is coning on board an the new SRI 
Architect, Kathey Mabrey will be acting as his assistant. She 
will be responsible for documentation requests, information 
dissemination to the SRI user group, etc. Please notify the 
appropriate ARC personnel that she will be acting in this 
capacity, --"Mike 3cpi 

443 : 
Distributions SHERWOOD 
Received at: il-APR-75 li}23j43 3cq 

FTPMAILWQRK,FEEDj1 
FEEDBACKCFEED) 
OFFICE.1 
FeedResponse 
Distributions GAS2(SHERwOODS) FEED(FEEDBACK®J MABREY0 3cql 

In reply to your message of 9«APR-75 1546-PDT SHERWOOD 
Subjects sendmail not accepting ident "FEED" 3cq2 

Glenns I tried it and it worked for me,..try it once again* 
it it 

stin doesn't work* let me know exactly whay you 
did,,.thanks, sandy 

Johnscn 3cq3 

1064 : 
Distributions SHERWOQD 
Received at! 17-APR-75 14s 29s06 dcr 

FTPMAILWCPK.RAHjl 
HOUGH(RAH ) 
0FFICE-1 
Questionnaire 
Distributions SHERW00D§ PLACKOg MABREY£ HOUGH® 3crl 

Glenn, the draft questionnaire is in file <H0UGH,HQUEST>, It 
represents my concept of what we would be wanting to get back 
from the 
Architects, You, Mike, or Kathy might have different ideas. 
Thus, 
please feel completely tree to modify it as you choose, and 
send it cut 
in any term that you wish, I nope, at least that I haven't 
missed the 
spirit of what you and/or Mike had in mind, 3cr2 

30 



G A i > 2  2 4 - A P R - 7 5  1  b  :  2 7  3 2 3 7 4  
S R I  U T I L I T Y  D I S K  S U M M A R Y  

y o u  s h o u l d  h a v e  R A 3 Y ' s  d r a f t  a l s o  t o y  n o w ,  I  d o  n o t  K n o w  n o w  
m u c h  
a c c e s s  I ' l l  h a v e  t o  a  t e r m i n a l  h e r e  i n  W a s h i n g t o n ,  t o u t  y o u  c a n  
c a l l  m e  
i t  y o u  w a n t  a n d  l e a v e  a  m e s s a g e .  P h o n e  i s  ( 7 0 3 ) 3 4 7 - 1 3 0 0 ,  3 c r 3  

C o v e r  l e t t e r  s h o u l d  i n t r o d u c e  b o t h  d o c u m e n t s ,  P l e a s e  b e  s u r e  
t o  
i n d i c a t e  t h a t  t h e  h a c x g r o u n d  p a p e r  i s  j u s t  t h a t .  I t ' s  n o t  
i n t e n d e d  t o  
b e  a  d e t a i l e d  t r e a t i s e  o n  t e l e c o n f e r e n c i n g ,  o r  e v e n  c o m p u t e r  
t e l e c o n f e r e n c i n g ,  A l s o ,  R A 3 Y  w o u l d  l i K e  t o  g e t  c o m m e n t s  b a c K  
o n  i t ,  
P l e a s e  a s K  n i m  a b o u t  t h a t ,  3 c r 4  

T h a n k s  f o r  y o u  h e l p ,  R o g e r ,  3 c r 5  

a i d s  
< j x b n o >  4  

T e n e x  f i l e  p r i v a c y  4 a  

7 7  s  r e a d / w r i t e  a c c e s s ,  5 2  =  r e a d  a c c e s s ,  0 0  =  n o  a c c e s s  4 a l  

@ p r 0 < e s c > ( t e c t i o n  0 f  f i l e )  F N A M E  ( i s )  y y g g w w ,  w h e r e  y y  i s  y 0 u ,  
g g  i s  g r o u p ,  w w  i s  w o r l d  4 a 2  

e x a m p l e ;  £ p r o < e s c >  t i l e  7 7 5 2 0 0  4 a 3  

T r a n s f e r r i n g  f i l e s  b e t w e e n  m a c h i n e s  4 b  

( i n  T E N E X ) ;  
@ f  t p < e s c x c r >  
* c o n n < e s c > c t n e r - f n a c h i n e < c r >  
# l o q i n  d i r n a m e  p a s s w o r d  a c c o u n t < c r >  
• g e t ( o r  s e n d ) « e s c > £ i l e n a m e < e s c > ( t o ) n e w f l l e n a m e < c r > < c r >  

* d i s c < e s c > < c r >  
# c t r l  C  
( " u n i v e r s a l "  d i r e c t o r y  o n  S R I ' A R C ) I N E T U S E R  C U T I L )  4 b l  

S e n d i n g  f i l e s  t o  T Y M S H A R E  p r i n t e r  4 c  

O u t p u t  P r i n t e r  F i l e  t n a m e  =  S E N D » T Q - P L A C K Q » A T - S R I  4 c l  

i n  T E N E X  c o p y  t n a m e  t o  L P t ;  

T E L E N E T  p r o c e d u r e  4 0  

3 1  



S H I  U T I L I T Y  D I S K  S U M M A R Y  
G A S  2  2 4 - A P R - 7 5  1 5 : 2 7  3 2 3 7 4  

n e l < E S C X C R >  
* c o n n < E S C > , . , h o s t < C R > , , ,  

T E N E X . v n  
P l o g l n . , ,  
» * «  
@ l o g o u t  
C T R W  
# < 3 i s c < E S C >  
# q u l t  
9 , , ,  4 d l  

m e s s a g e  p r o c e d u r e  5  

C m e s s j e x e c  p r o g  l o a d  p r o g  m e s s a g e  5 a  

e x e c  p r o g  l e a d  p r o Q  i i i e s c , p r o c - r e p  5 b  

e x e c  m e s s  m o v e  m e s s a g e  m e s s a g e d  5 c  

e x e c  m e s s  s o r t  m e s s  m e s s a g e  , d  5 d  

j u m p  n a m e  f i r s  m e s s a g e  x f c  5 e  

u p d a  f i l e  c c r r p  5 f  

f l i e s  6  

u p d a t e d  2 2 - A P R - 7 5  1 8  : 1  &  6 a  

<  S H E R w O O D ,  ( SHEHWOOD)TELECON,PCM/  >  

<  5 H E R W O O D  ,  C O N F , N L 5 » 1 2 ,  >  & c  

<  SHERWOOD,  DIHEC TOR YR EQUEST,NLSJ9 ,  >  BD 

<  S H E R W O O D ,  F E B S T A I . L S T J I i  >  

<  S H E R W O O D ,  F I L £ S C , P R Q C » R E P > 1 ,  >  6 *  

<  SHEFWOOD,  GA s 2 . NLS; 2 5 ,  >  I  B e i n g  M o d i f i e d  B y  S H E R W Q Q D  ( GAS2 )  3  6 g  

<  S H E R W O O D ,  M A R 9 T A T  , L S T ? 1 ,  >  6 D  

<  S H E R W O O D ,  M E S S A G E . T X T j 1 ,  >  6 1  

<  SHER W OOD,  NOTES,NLS;7 ,  >  6 1  

<  S H E R W O O D ,  S L U T S U M . N L S f 2 ,  >  6 K  

3 2  



G A S 2  2 4 - A P R - 7 5  1 5 : 2 7  3 2 3 7 4  
S R I  u t i l i t y  D I S K  s u m m a r y  

<  S H E R W O O D ,  S L O T U S E R S , N L S j 6 ,  >  6 1  

<  S H E R W O O D ,  S B 1 U S A G E , N L S f 5 ,  >  6 m  

<  S H E R W O O D ,  S R l U S E R S , N L S f S ,  >  6 n  

<  S H E R W O O D ,  T E L Q U E S T  »  N L S  J  4 »  >  t  B e i n g  M o d i f i e d  H y  S H E R W O O D  C G A S 2 )  
]  6 0  

d i r e c t o r y  p r o c e d u r e  7  

( d i r ) d e l e  P i e x  u p d a t e d  7 a  

c o p y  d i r e  f i l e s  a  7 b  

i n s e s t a t  f i l e s d u p d a t e d  7 c  

i n s e  t i m e  u p d a t e d  7 d  

s t a r t u p :  b  

E x e  P r o  L o a  P r o  K E L L E Y i W U C  8 a  

3 3  



S P l  U T I L I T Y  D I S K  S U f i M A f U  
G A S 2  2 4 - A F R - 7 5  1 5 5 2 7  3 2 3 7 4  

c J 3 2 3 7 4 )  2 4 - A F P - 7 5  1 5 : 2 7 ; : ; ?  T i t l e ;  A u t h o r ( s ) :  G l e n n  A ,  
S h e r w o o d / G A s 2 j  D i s t r i b u t i o n :  / F E E D (  I  A C T I O N  J  J  B O B M C  t  A C T I O N  ]  )  J C P C  

L  A C T I O N  ]  )  S R I U U 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 s  N I C  S H I U U J  
C l e r i c :  G A S 2 >  O r i q i n :  <  S H E R W O O D ,  G A S 2 , N L S ? 2 6 ,  > ,  2 4 - A P P - 7  5  1 0 : 2 4  
G A S 2  ? ? ; ? # # # # ;  



B O B M  2 4 - A P K - 7 b  1 5 * 5 8  3 2 3 7 5  
a c t i o n  t a k e n  o n  s r i - u u  d i s k  r e a l l o c a t i o n s  

a s  p e r  j o u r n a l  i t e m  l o c a t e d  i n  < g j o u r n a l > 3 2 5 3 l  r e q u e s t e d  b y  g l e n n  
S h e r w o o d  1  h a v e  a d j u s t e d  t h e  s r i - u u  d i s k  a l l o c a t i o n s  s o  t h a t  t h e y  n o w  
c o n f o r m  t o  s p e c i f i c a t i o n s  r e q u e s t e d ,  



BQBM 24-APR-75 15:58 32375 
ac t ion taken cn s r i -uu disk  rea l locat ions  

C a  32 37 5  D 24-APP-75 15 !  58 ? ?  ?  J  T i t le :  Author(s3:  .Rober t  L ,  
Har t inez/BOBM; Dis t r ibut ion:  /GA52C I  INFO-ONLY ]  3 CAG2C C INFQ-ONLY J 
)  R*H( t  INFO-CNLY J )  FGK£ [  INFO-ONLY ]  3 KLM( t  INFO-ONLY ]  3 CFM£ t  
INFO-ONLY 3 3  PNOX L INFO-ONLY 3 )  SDFC I  INFO-ONLY ]  )  MCSt  t  INFO-ONLY 
]  )  SRI(  [  INFC-ONLY J 3  FEED (  I  INFO-ONLY ]  3 JCN (  [  INFO-ONLY 3 3  ;  
sub-Col lec t ions :  Nlc  SRI;  CierKi  BOBM; 



K R U T Z , R D K  F i l e  

H E L P  J  i  J  i  

E J K  2 4 - A P H - 7 S  1 6  «  0 1  3 2 3 7 6  



t 

EJK 24-APR-76 16:01 32376 
KRUTZ, RDK File 

Col, Krutz has complained to me that his initials file is a had file, 
I have spent the last couple of. hours playing with it and l have it 
to the point where i can make changes in it, print it out, and change 
the protection codes (on the IMLAC), Seemingly it is normal, but 
VERIFY FILE gets the message that this is a bad file, I haven't yet 
tried to do anything with it on the TTY terminals, However, earlier 
I noticed that we are still getting DOUBLE LQCJQNs, I tried 
repeatedly to log on as krutz and each time I was logged on twice, 
ALSO it seems that if you go to NLS and create a PC, and then come 
back on at some later tiem you cannot work with the file, instead 
you get the message that the tile is locked by Krutz and as a result 
KRUTZ cannot update it, strange things have oeen happening and I 
suspect that the double logons are the cause, CAN you enlighten me 
and or the Col, ? Can you get us back a. good copy of his initials 
file if t.ne current'one is not a good one?? Communicate please, l 

1 



K R U T Z , R D K  F i l e  
E J K  2 4 - A P R - 7 5  1 6 : 0 1  3 2 3 7 b  

C J 3 2 3 7 6 )  2 4 - A P R - 7 6  1 6 : 0 1 : ? ; :  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 :  / F E E D (  [  A C T I O N  J  )  H D K (  £  I N F O - O N L I  )  )  D L S C  
t  I N F O - O N L Y  ]  )  J L M C  t  I N F O - O N L Y  1  }  f  S u b - C o l l e c t i o n s :  R A D C f  C l e r i c :  
E J K ;  



t u x u t  
P * 0  2 4 - A P H - 7 5  1 7 : 0 1  3 2 3 7 7  

J f l x u p  1  

g o t o  p r o g r a i r s  l a  

l o a d  p r o g  a u x c n r  l o  

q u i t  t o  b a s e  l c  

j u i r  l l n  ( O ' x e e t e #  P r o p s l *  1  I d  

i n  t e x t  %  1 ®  

l n s e r  t e x t  % % % % % % % % % % %  U  

; f i n l  i d  

1 



r 
* 

PWQ 24-APH-75 17:01 32377 
fuxut 

CJ32377) 24-APF-75 17:01;;?; Title: Author(s)* Pat whiting 
O'Keefe/Pwoj Distribution: /GAS2C C A C T I qn ] )  KLM( [ I nFg*O N D X  3 ) ? 
sub-Collections: NIC? CierKs PwQ? Origin: < O'KEEFE#' 
FIXIT ,NL5? 1 F >, 23-APP.75 1 3: 00 P«0 ?;;?####? 



Directory Request 
DAP 25-APR-75 05:42 

Please set up a new directory as follows! 
DIRECTOR* NAME; Walton 
PASSWORD: JMW 
USER NAMES AND IDENTS: Walton# Wesley w l ( t,,www 

West, jane 
PHONE NUMBERS: Basic number same as ET5j Extensions are 

waiton,,.6438 
West.... ,6439 

PROTECTION: 770000 
DISK ALLOCATION! 300 pages 

Any other Information (e.g., hardcopy address) should be the same as 
for other ETS directories, I should note that this will be a true 
multi-user directory (I think): more idents will be added in the near 
future, 



D A P  2 5 - A P 8 - 7 5  O b : 4 2  3 2 3 8 1  
D i r e c t o r y  B e q u e s t  

( J 3 2 3 8 1  )  2 5 - A P B - 7 5  0 5 1 4 2 ; ? ? ?  T i t l e s  A u t h o r C s ) :  D a v i d  A .  P o t t e r / D A P ?  
D i s t r i o u t i o n s  / FEEDBACKC  t  ACTION ]  j  DAPC t  INFQ-QNL* J  )  E J A 2 C  i  
I N F O - O N L Y  ]  )  j  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 s  D A P ?  



SMT 25-APR-7S 08iU3 32382 
test 

message for Shirley, l 

i ah attempting t° use batch mode on a hazeitine terminal to enter 
text, we win nave to see how well this works, if at all, 2 

it seemed to work OK on that attempt* so we will try it again, 
instructions seem tc get sligntiy mixed up using batch mode for that 
purpose, 3 

if you send a string of instructions in batch mode the response is 
somewhat different than if you send them in tun duplex, 4 

my conclusion is that it is not wise to use paten for instructions 
out it works well for entering complete statements. b 

signeassam 6 

1 



/ 

S M T  2 S - A P R - 7 5  0 8  S  0 3  3 2 3 8 2  
test  
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D U S  2 5 - A P R - 7 5  0 8  S  2 f a  3 2 3 8 3  
C o n t r a c t  R e p o r t s * - N Q n  d e l i v e r y  &  L a t e n e s s  

R e f  D i r k ' s  r e c e n t  a t t e m p t s  t o  g e t  o u t  a  f i n a l  r e p o r t  ( , 2 5 7 7 6 )  &  
( , 2 5 6 9 8 ) ,  1  

A t t a c h e d  t o  e a c h  c o n t r a c t  i s  a  D a t a  R e q u i r e m e n t s  L i s t ,  w h e r e  
v a r i o u s  t e c h n i c a l ,  m a n a g e m e n t  a n d  f i n a n c i a l  r e p o r t s  a r e  s p e l l e d  
o u t . o t h e r w i s e  K n o w n  a s  " b o i l e r p l a t e " ,  F o r  A R R A  j o b s ,  a  
Q u a r t e r l y  m a n a g e m e n t  R e p o r t  C Q M R ) ,  a  c o n t r a c t  F u n d s  s t a t u s  R e p o r t  
( C F S R )  a n d  a  F i n a l  T e c h n i c a l  R e p o r t  a r e  s t a n d a r d  i t e m s .  T h e  A R C  
i s  c o n t i n u a l l y  d e l i n q u e n t  i n  d e l i v e r i n g  t h e s e  i t e m s ,  l a  

I  h a v e  b e e n  b a a g e r e d  b y  p r o c u r e m e n t  f o r  s o m e  t i m e .  T h e y  a r e  a w a r e  
o f  f o L S  a n d  i t s  d o c u m e n t a t i o n  c a p a b i l i t i e s  a n d  h a v e  a  h a r d  t i m e  
r e c o n c i l i n g  t h a t  w i t h  t h e  l a t e  r e p o r t  d e l i v e r i e s ,  I t  s e e m s  t o  b e  
m o r e  o f  a  m a n a g e m e n t  p r o b l e m ,  w h e r e  t h e s e  i t e m s  a r e  o v e r l o o k e d  o r  
g i v e n  a  l o w  p r i o r i t y ,  I ' l l  b e  t h e  f i r s t  t o  a g r e e  t h a t  i t s  
d i f f i c u l t  t c  r e q u i r e  d e l i v e r y  o f  t h e s e  r e p o r t s  w h e r e  c o n t r a c t s  a r e  
s i g n e d  f c - 8  m o n t h s  a f t e r  t h e  w o r k  h a s  s t a r t e d ,  l b  

T h e  " o l d "  A F C  c o n t r a c t  w a s  e x t e n d e d  u n d e r  t n e  P D F - 1 0 X  p u r c h a s e  a n d  
o p e r a t e  a m m e n d m e n t  f r o m  3 Q  J u n  7 4  t o  1  J a n  7 5 ,  T h i s  m e a n s  t h a t  
t n e  f i n a l  r e p o r t  w a s  d u e  i  F e b  7 5 ,  n o t  t h a t  t h i s  s h o u l d  r e d u c e  a n y  
" g u i l t "  f e e l i n g s  t h a t  y o u  m i g h t  n a v e  a b o u t  b e i n g  l a t e ,  T h e r e  a r e  
s e v e r a l  q u a r t e r l y  m a n a g e m e n t  r e p o r t s ,  w h i c h  i  n a v e  n o t  r e c e i v e d  
b u t  a m  w i l l i n g  t o  i g n o r e ,  s i n c e  t h e i r  g e n e r a t i o n  a l t e r  t h e  f a c t  
d e f e a t s  t h e i r  p u r p o s e ,  l c  

T h e r e  a r e  s i m i l a r  p r o b l e m s  w i t h  t h e  N S W  a n d  N I C  C o n t r a c t s ,  w h e r e  
t h e r e  h a v e  b e e n  n o  q u a r t e r l y  m a n a g e m e n t  r e p o r t s ,  i « m  n o t  s u r e  i f  
t h e  C F S F ' s  h a v e  b e e n  c o m i n g  i n  o r  n o t ,  s i n c e  I  a m  r e a l l y  n o t  o n  
t h e  d i s t r i b u t i o n  l i s t ,  I t  l o o k s  l i k e  t h e  A R C  w i l l  o e  g i v e n  a  
g r a c e  p e r i o d  f o r  t h e  N S W  f i n a l  r e p o r t ,  s i n c e  w e  a r e  c o n t e m p l a t i n g  
a  9  m o n t h  e x t e n s i o n  t o  t h e  e x i s t i n g  c o n t r a c t .  i d  

I ' m  n o t  t r y i n g  t o  p i a y  t h e  g o v e r n m e n t  " p a d  g u y " ,  b u t  I  d o  h a v e  t o  
s i g n  s o m e t h i n g  w h i c h  s a y s  t h a t  t h e s e  i t e m s  w e r e  d e l i v e r e d ,  I ' d  
l i k e  t o  s u g g e s t  t h a t  w h e n  a  c o n t r a c t  i s  s i g n e d ,  t h a t  s o m e o n e  s e t  
u p  a  f i l e  w i t h  t h e  d a t a  i t e m s  r e q u i r e d  a n d  t h e  d a t e  t h e y  a r e  d u e ,  
a n d  m a k e  s u r e  t h a t  t h e y  a r e  s e n t  o u t  o n  t i m e ,  I t  w o u l d  m a k e  
e v e r y o n e ' s  l i f e  e a s i e r ,  s i n c e  m o s t  o f  t h e  r e p o r t s  r e q u i r e d  a r e  
h i g h l y  f o r m a t t e d ,  I  t n i n k  i t  w o u l d  r e q u i r e  m i n i m u m  e f f o r t  ( u s i n g  
N L S )  t o  c o m p l y  w i t h  t n e  l e t t e r  o f  t h e  c o n t r a c t  a s  w e l l  a s  t h e  
s p i r i t ,  l e  

1 
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C o n t r a c t  R e p o r t s - " N o n  d e l i v e r y  &  L a t e n e s s  

( J 3 2 3 8 3 )  2 5 - A F F - 7 5  0 8 ? 2 6 ? ; f ?  T i t l e s  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 !  / D C & C  [  A C T I O N  ]  J  R W W (  t  A C T I O N  ]  )  J C N (  t  A C T I O N  ]  )  
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DCE 25-APR-7S 09:38 32384 
Mitchell, Goodwin and Thomas of MITRE at Bedford to visit ARC'Mon 12 
May 75? re ACOTCQ 

Steve walker cf ARPA IPTO asked me via message dated 12 May to host 
this group at ARC: Jonathan Mitchell# Nancy Goodwin# and Louis 
Thomas, They are with MITRE at tneir Bedford, Mass headquarters: I'd 
guess that they are associated in some way with the MITRE project 
that Pete Tasker works on in Oahu (see memo on his visit to ARC on 18 
Oct 74 --- 2432 1 # ) , 1 

Arranging details on the phone# I learned that the group will be 
interested in: 2 

Technical cetails of the core-NLS support to isi's Military 
Message processing System: 2a 

What DNLS looks like to users: 2b 

Experience we've had in Aoplications, relevant to using XSI's 
system in military applications# in areas sucn as service support# 
training# and integration into tne working life of organizations, 2c 

They will arrive about o9o0 on Monday 12 May, we will have a 
meeting# open to ail interested parties at 100Q in the ARC conference 
room, for this group to oescrioe their activities and the nature of 
any mutual interest tney perceive with ARC, We'll have a schedule 
developed for the rest of the day by the end of that meeting when we 
have assessed the nature and extent of mutual interests between them 
and AFC staff, 3 

Jim and will each designate an interfacing person to represent his 
group in seeing that the visitors meet the people they need to and 
get the demos# descriptions# materials# etc, that they need, 4 

1 
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D C S  2 5 - A P H - 7 5  0 9  8  J 8  3 2 3 8 4  
Mi t c h e l l ,  G o o d w i n  a n d  T h o m a s  o f  M I T R E  a t  B e d f o r d  t o  v i s i t  A H C  M o n  1 2  

I  M a y  7 5  r e  A C Q T C Q  

C J 3 2 3 8 4 )  2 5 - A F R - 7 5  0 9 t 3 8 m i  T i t l e s  A u t h o r ( s ) :  D o u g l a s  C ,  
E ' n g e l b a r t / D C E S  D i s t r i b u t i o n s  / R W W (  t  A C T I O N  J  )  J C N (  [  A C T I O N  J  )  
S R I - A p c c  [  I N F C - O N L Y  J  3  J  i s u o - C o l l e c t  i o n s  s  S R I - A R C J  C l e r k :  D C f c j  



E J K  2 5 » A P F U 7 5  1 1 1  0 1  3 2 3 8 5  
F i l t e r s  f o r  y o u r  P r i o r / E f f o r t  f i l e .  

R o g e r :  Y o u  c a n  c o p y  t h e s e  i n t o  t h e  t o p  o f  y o u r  f i l e  a n d  w h e n  y o u  w a n t  
t o  u s e  t h e m  u s e  t h e  c o m m a n d  s e t  c o n t e n t  T O :  a n a  t h e n  b u g  t h e  
b e g i n n i n g  o f  t h e  s t a t e m e n t  w h i c h  c o n t a i n s  t h e  f i l t e r  y o u  w a n t *  u s i n g  
t h e  v i e w s p e c  ' i f  y o u  c a n  I O Q K #  c o p y  o r  s e n d  t o  t h e  p r i n t e r #  o n l y  t h a t  
w h i c h  p a s e s  t h e  f i l t e r ,  G O O D  L U c K  E d ,  



E J K  2 5 - A P R - 7 5  1 1 : 0 1  i 2 i g b  
F i l t e r s  f o r  y o u r  P r i o r / . E f f o r t  f i l e ,  

f i l t e r s )  1  

" P R T Y  T I T L E  /  L  " 5 5 b 0 " ] j % s h o w s  n e a d e r  a n d  5 5 5 0  t a s k s  o n l y !  l a  

" P R T Y  T I T L E  /  L  " 5 5 8 1 "  1  ; % s h o v ? s  h e a d e r  a n d  5 5 8 1  t a s k s  o n l y !  i b  

" P B T Y  T I T L E  n " f e e r g s t r o m " ] j % h e a d e r  a n d  B e r g s t r o m  t a s x s  o n l y %  i c  

" P R T Y  T I T L E  / t  " C a v a n o " 1 j % h e a d e r  a n d  C a v a n o  t a s < s  o n l y %  I d  

" P B T Y  T I T L E  /  I  " C e l l i n i " ] i % h e a d e r  a n  d  C e l l i n i  t a s k s  o n l y %  l e  

" P F T Y  T I T L E  /  L  " D l i U t t o n j  > % h e a d e r  a n  d  D l N i t t o  t a s k s  o n l y *  1  f  

" P R T Y  T I T L E  / 1  " I v e s " 3 f % h e a d e r  a n d  i  v e s  t a s k s  o n l y %  i g  

" P F T Y  T I T L E  n " K e n n e d y " ] j l h e a d e r  a n  d  K e n n e d y  t a s k s  o n l y %  i n  

" P B T Y  T I T L E  / I  " L a M o n i c a " ]  j % h e a d e r  a  n d  L a M o n i c a  t a s k s  o n l y *  l i  

" P B T Y  T I T L E  /  " L a f c o r g e " ] j I h e a d e r  a n  d  L a f o r g e  t a s k s  o n i y %  U  

" P F T Y  T I T L E  / 1  " L a n d e s " ] ? % h e a a e r  a n d  L a n d e s  t a s k s  o n l y *  i k  

" P R T Y  T I T L E  / 1  " I  i u a z i " ] ? % n e a d e r  a n d  L i u z z i  t a s k s  o n l y *  u  

" P R T Y  T I T L E  /  L  " L o r o b a r d o " ] i % h e a d e r  a  n d  L o ^ b a r d o  t a s k s  o n l y *  I m  

" P F T Y  T I T L E  /  L  " M o t t o " j ; i h e a d e r  a n d  M o t t o  t a s k s  o n l y *  i n  

" P F T Y  T I T L E  / I  " P a l a i m o " 3 j % h e a d e r  a n  d  P a l a i m o  t a s k s  o n i y %  i o  

"  P  F  T  Y  T I T L E  /  t  " P a n a r a " ] f % n e a d e r  a n d  P a n a r a  t a s k s  o n i y %  l p  

" P B T Y  T I T L E  / {  " B u p l e " ] ; % h e a d e r  a n d  B u p l e  t a s k s  o n l y *  l q  

" P R T Y  T I T L E  / [  " R z e D K a " J J % n e a n e r  a n d  B z e p k a  t a s ^ s  o n l y *  l  r  

" P B T Y  T I T L E  / 1  " S l a v i n s k i " ]  ? ' % n e a d e r  a n d  s l a v i n s k i  t a s k s  o n l y *  1  s  

" P F T Y  T I T L E  / I  " S l i w a " ] j % h « a d e r  a n d  S l i w a  t a s k s  o n l y %  I t  

" P F T Y  T I T L E  /  £  " S t o n e " ] f l n e a d e r  a n d  s t o n e  t a s k s  o n l y *  l u  

" P B T Y  T I T L E  / £  " s t o v e r "  )  j % n e a d e r  a n d  S t o v e r  t a s k s  o n l y *  1  V  

" P F T Y  T I T L E  / 1  " s u K e r t " ] ? % n e a d e r  a n d  S u k e r t  t a s k s  o n l y *  1  w  

" P F T Y  T I T L E  / 1  " V a n A l s t i n e " ] j % h e a d e r  a n d  V a n A l s t i n e  t a s k s  o n l y %  i x  

1 



E J K  2 5 - A P R - 7 5  1 1 * 0 1  ^ 2 3 8 5  
F i l t e r s  f o r  y c u r  P r i o r / E f f o r t  f i l e ,  

" P R T Y  T I T L E " / l " W h i t e « ] ; % h e a d e r  a n d  W h i t e  t a s X s  o n l y %  l y  

" P R T Y  T I T L E " / U ' W i n g f i e l d " ] ? % n e a d e r  a n d  w i n g f i e l d  t a s K s  o n l y %  l z  

[ E N D C H P J  < " 1  f t  O P  > " P R T Y  T I T L E "  ? % h e a d e r  a n d  g r o u p  1 %  l a &  

C E N D C H R ]  < " 2  f t  O R  > " P R T Y  T I T L E "  I  I h e a d e r  a n d  g r o u p  2 \  l a a  

t E N D C H H )  < " 3  i t  O R  > " P R T Y  T I T L E "  >  % h e a d e r  a n d  g r o u p  3 %  l a b  

t E N D C H R ]  < " 4  i t  O R  > " P R T Y  T I T L E "  ; % h e a d e r  a n d  g r o u p  4 %  l a c  



F i l t e r s  f o r  y o u r  P r i o r / E f f o r t  f i l e ,  
E d K  2 5 - A P R - 7 5  1 1 1  0 1  3 2 3 8 5  

C J 3 2 3 8 5 )  2 5 - A P R - 7 5  l l s O l ? ? f ;  T i t l e :  A u t h o r ( s ) :  E d m u n d  J .  
K e n n « c l y / E J K >  D i s t r i b u t i o n !  / R 8 P C  C  A C T I O N  J  )  J L M C  I  I N F O - O N L Y  J  )  D L S C  
t  I N F O - O N L Y  J  )  ;  s u b - c o i l e c t i o r i s i  R  A D C  j  C l e r i c s  E j K j  



E F F  2 8 - A P R - 7 5  0 9 * 5 5  3 2 3 8 7  
s p a c e s  

B e t t y ,  1  

1  f i n a l l y  g o t  t h e  l i t t l e  e d i t i n g  p r o g r a m  t r a n s f e r r e d  t o  Q f f i c e - i ,  2  

T h e  p r o g r a m  S P F l X  r e m o v e s  a n y  n o n - p r i n t i n g  c h a r a c t e r s  f o l l o w i n g  
s t a t e m e n t  n a m e s .  I t  o p e r a t e s  o n  a  f i l e  c a l l e d  T e m p  i n  d i r e c t o r y  
L G Y P M ,  3  

T o  r u n  i t  d o  t h e  f o i l o w i n g s  4  

U p d a t e  t h e  f i l e  y o u  w i s h  t o  e d i t ,  5  

L o a d  t h e  f i l e  y o u  w a n t  t o  e d i t ,  5 a  

U s e  t h e  N L S  c o m m a n d  U p o a t e  F i l e  R e n a m e  5 P  

W h e n  N L S  p r o m p t s  t o r  t h e  f i l e n a m e  t y p e  t e m p ,  5 c  

L o a d  a n y  o t n e r  f i l e .  T h i s  i s  s o  N L S  w o n ' t  t h i n k  ' T e m p '  i s  l o c k e d  o r  
b u s y ,  f c  

L e a d  t h e  p r o g r a m s  E x e c u t e  P r o g r a m s  L o a d  P r o g r a m  S P F l X  < C A >  7  

R u n  t h e  p r o g r a m s  E x e c u t e  P r o g r a m s  R u n  P r o g r a m  SPFIX <CA> 8  

w h e n  y o u  g e t  t h e  n e x t  c o m m a n d  p r o m p t  i t  i s  f i n i s h e d ,  I  s u g g e s t  
l o o k i n g  a t  p a r t  o f  t h e  f i l e  t e m p  b e f o r e  r e n a m i n g  i t  t o  w h a t e v e r  y o u  
l i k e ,  9  

W h e n  y o u  h a v e  r e n a m e d  t e m p  d e l e t e  i t ,  1 0  



E F F  2 8 - A P R - 7 5  0 9 : 5 5  3 2 3 8 7  
s p a c e s  

( J 3 2 3 S 7 )  2 8 - A F H - 7 5  0 9 : 5 5  ?  f  p  5  T i t l e ;  A u t h o r C s ) :  E l i z a b e t h  F ,  
F i n n e y / E F F j  D i s t r i b u t i o n s  / E F F  (  C  A C T I O N  J  3  J  S u b - C o l l e c t i o n s ?  N I C ?  
C l e r i c s  E F F  f  O r i g i n s  <  L G Y P M ,  S P A C E S . N L S f 2 #  > ,  2 8 - A P R - 7 S  0 9 : 3 7  
E F F  j  s  j ; # # # »  j  
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SMI 28-APR-75 12.57 32388 
re~transmission ^sg about lineprocessor copy printer 

25-APR-75 0641-PDT DTAYLORi lineprocesor copy printer 
Distributions TAYLOR» dtaylor ̂ wrublewsKi 
Received at: 25-APR-75 06I41H8 1 

Stan 
vi« tried to use the TX terminal yesterday as a copy printer on 

the 
1ineprocessor, lust to make sure that the system worKed, it 
didn't, 
The program LPPRINT seemed to be wording correctly---at least it 
thought it was printing because the status lite 0 came on, This 
was 
followed by some activity on the LPR lite opposite £P and also on 
the LPS lite opposite DI, However, there was no visabie activity 
on 
the LPS lite opposite CP and nothing whatever was printed, we 
were trying to print a message.txt tile, Several tries produced 
the same 
results. When RUN was reinitiated, the question 'stop printing?' 
appeared and an QK did in fact cause the status lite 0 
to go out, Everythindseemed to wor* fine except it didn't print, 

?????? 
Did you notice tnat the llneprocessor is a different modeithan 

the original? There is only one lite opposite CP where there used 
to be two, Corresponding to this ,there is one less board 
internally, 

Don--- la 

1 



SMT 28-APR-75 1 2 S 57 32388 
re-transmission ot msg about iineprocessor copy printer 

C J 3 2 3 8 8 ) 28-AFK-75 X 2 s 5 7 ; ? ? s Titlei Author(S)! Stan M. Taylor/SMT; 
Distribution; /FEEDBACK( [ ACTION ] ) DFtC L INFU-QNLY 3 3 MEH( [ 
INFO-ONLY 3 3 ; Sub-Collections; NIC FEEDBACK; Clerk! SWT; 



Double-logins at R ADC 
EJK 28-APR-75 14:20 32389 

The following is some of the replies that I have been getting to my 
queries and complaints about double-logins by KADC people using 
TTY-type terminals, The most recent message, from niscox at B8N, 
requires some action py RADC, 1 

28-APR-75 0937-EDT HISCqX at BBN-TENEXI double logins 
Distribution J KENNEDY AT QFFICE-1, niscox Received at: 
28-APR-75 06 : 3 /: 28-pDT la 

ed, i asxed ncc to try your numbers over the weexend, they did 
try some but not enough for my purposes, I've asxed them to 
continue, on friday they did get one double login but didn't do 
a netsta, this morning i called 4177 and got a horrible answer 
tone, the tty didn't even recognize it, i then had an operator 
try all numbers to get an idea of how many might have bad 
answer tones, he listed 4175,76, and 77 as sicx, 4293 was very 
faint anc 2844 was good for 2 seconds ang then quit, the others 
were ox or busy, 1 doubt that bad modems, in the sense of poor 
answer signals, will cause a double login, but bell telepnone 
or whoever supplied your modems should be approached to get 
them repaired, after i get some data with our modem tty, i will 
get a ti attached to the modem ana try logins at 300 baud, 1 
have a couple ideas about what the problem is but no data, i'll 
Keep you informed, ernle lal 

25-AFR-75 141&-PDT FEEDBACK: FeedResponse Distribution' 
KENNEDY, NORTON, STONE, FEEDBACK Received at' 25-APR-75 14:16:26 lb 

In reply to your message of 25-APP-75 O939-PDT KENNEDY 
subject: double logons lbl 

Ed: Jim Norton discussed this problem this morning with 
Duane anc tne solution to d0uble l09in Pro&*ems appears to be 
under study oy the NCC ... Keep us informed of any new data you 
are able to collect with respect to this matter, Sandy Johnson 1P2 

25-APR-75 1128-EDT HISCQX at BBN-TENEX: double logins 
Distribution! KENNEDY AT QFFICE-1, niscox at bbn Received at: 
25-APR-75 08:28:43 lc 

right, we were ba9ged with several problems, one of which 
masxed this problem, now, i hope to give y0u a big enough slice 
of attention to solve it all, when this happens, can you do a 
netstat to find out which tip ports have the logins? forgive 
me, but i may be repeating questions you asKed before to get 
bacx into the picture, does this happen with dialup ports, 
hardwired ports, or both? does it happen with random ports or 
particular ports? while I'm waiting for your answers, i'll 

1 



L J K  2 8 - A P R - 7 5  1 4 { 2 0  i 2 3 8 9  
D o u b l e - l o g i n s  a t  R A D C  

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

2 



D o u b l e - l o g i n s  a t  F A D C  
E J K  2 8 - A P F - 7 5  1 4 J2 0  3 2 3 8 9  

C J 3 2 3 8 9 )  2 8 - A F R - 7 5  1 4 ;  2  o ;  f  ?  j  T i t l e :  A u t h o r s ) :  E d m u n d  J «  
K e n n e d y / E J K F  D i s t r i b u t i o n :  / T F L  (  t  A C T I O N  J  )  W F S C  l  A C T I O N  3  j  F E E D C  t  
I N F O - O N L Y  3  )  C L S C  I  I N F O - O N L Y  J  )  J L M (  [  I N F O - O N L Y  J  )  ?  
S u b - C o l l e c t i o n s :  R A D C J  C l e r k s  E J K J  



y  

S G R  2 8 - A P R - 7 5  1 7  S  3 6  3 2 3 9 2  
H O W D Y {  

X  g o t  y o u r  s e n d m a i l  m e s s a g e  a n d  t h o u g h t  I ' d  s e n d  a n  a n s w e r  l u s t  i n  
c a s e  y o u  h a v n ' t  a l r e a d y  g o t t e n  o n e  f r o m  s o m e o n e  e l s e ,  i  t h i n K  i t  
w o u l d  b e  f i n e  t o  d e l e t e  t h e  D P C S  a n d  D I R T  s t u f f  o n c e  y o u  n a v e  a  
p r i n t o u t  -  I  d o n ' t  K n o w  w h y  y o u  w o u l d  r e c e i v e  c i t a t i o n s  t w i c e  -  i t  
i t ' s  s t i l l  h a p p e n i n g  n e x t w e e k  w n e n  I  g e t  b a c k  I ' l l  t a K e a  l o o k  a t  i t ,  
H o p e  t h i n g s  i n  g e n e r a l  a r e  g o i n g  0 , K ,  t h e r e .  A m  r e a l l y  l o o k i n g  
f o r w a r d  t o  g e t t i n g  p a c k  -  S e e  y o u  i n  a  w e e x j  - - S u s a n  

1 



S G R  2 8 - A P K - 7 5  1 7 : 3 6  3 2 3 9 2  
H O W D Y  1  

C J 3 2 3 9 2 )  2 8 - A P R - 7 5  1 7  s  3 6 ; y  j  ?  T i t l e :  A u t h o r C s ) :  S u s a n  G a i l  
R o e t t e r / S G R j  D i s t r i c u t i o n :  / D M B (  [  I N P Q - Q N L Y  ]  )  ;  s u b - C o l l e c t i o n s :  
S R I - A F C  J  C i e r K  :  S G R j  



F O R T R A N  s u b s y s t e m s / p r o g r a m s ?  
D A P  2 9 - A P H - 7 5  0 6  ;  1  g  

J i m ,  
i s  i t  i n  a n y  w a y  p o s s i b l e  t o  r u n  F O R T R A N  t o r  P e r h a p s  o t n e r  

n o n - L i o )  p r o g r a m s  t h r o u g h  O F F I C E * ! ?  I  n o t e  t h e  a v a i l a b i l i t y  o f  R U N  
T E N E X  s u b s y s t e m  c o m m a n d s  i n  t h e  P R O G R A M  s u b s y s t e m ?  I  w o n d e r e d  i f  t h i s  
m i g h t  m e a n  t h e  a v a i l a b i l i t y  o f  c o m p i l e r s  o t h e r  t h a n  L I Q  a t  t h e  T E N E X  
l e v e l ,  i t  i t  w e r e  p o s s i b l e  t o  r u n  F O R T R A N  p r o g r a m s  i n  t h i s  o r  a n y  
o t h e r  w a y ,  I  t h i n k  E T S  r r i g h  b e  a b l e  t o  a d d  s o m e  v e r y  v a l u a b l e  t o o l s  
t o  o u r  t i m e - s h a r i n g  e n v i r o n m e n t ,  

I t  t h e  i m m e d i a t e  a n s w e r  i s  n o ,  i s  t h e r e  a n y  w a y  w e  c o u l d  d o  
t h i s  i n  t h e  f u t u r e ? *  y o u  K n o w  o f  m y  i n t e r e s t  i n  e x p a n d i n g  t h e  n u m b e r  
c r u n c h i n g  p o t e n t i a l  o f  N & S  b y  i m p r o v i n g  C A L C U L A T O R ,  T h i s  i s  o f  
c o u r s e  n o t  m y  r e a l  ? o a l ;  w h a t  I  w a n t  t o  b e  a b l e  t c  d o  i s  t o  p r o v i d e  
t h e  w o r k i n g  p r o f e s s i o n a l  w i t h  t h e  t o o l s  h e  h e e d s  • « »  e a s i l y ,  g u i c k l y ,  
w i t h o u t  r e q u i r i n g  m u c h  i n  t h e  w a y  o f  c o m p u t e r - t y p e  s o p h i s t i c a t i o n ,  

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

I 
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f i x i t  

( f i x u p )  

g o t o  p r o g r a m s  

l o a d  p r o a  a u x e f i r  

q u i t  t o  b a s e  

j u r o  l i n  C G ' K e e t e *  P r o p s l #  )  

i n  t e x t .  %  

i n s e r  t e x t  1 % % % % % % % % % %  

i n s e r t  s t a t e m e n t  f i x i t * l a . t f i x i t #  i t  

i n s e r t  s t a t e m e n t  f i x i t * l a . t f i x i t * l a  

i n s e r  t  s t a t e m e n t  f i x i t » l a , t f i x i t * l b  

i n s e r t  

i n s e r  t e x t  % $ % % % % % % % % %  

i n s e r t  s t a t e m e n t  f i x i t * l a , t f i x i t * l f  

i n s e r t  s t a t e m e n t  f i x i t * l a , t t i x i t * l g  

p w o  2 9 - A P R - 7 5  1 5 : 0 5  3 2 3 9 4  

1 

l a  

l b  

i c  

i  d  

l e  

I t  

l g  

l b  

l i  

1 3  

I K  

1 1  

l m  

1 
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P W Q  



D A P  2 9 - A P R - 7 5  2 0 : 1 7  3 2 3 9 5  
S u b s y s t e m  E T S M E M Q  

D e a n  * •  
Y o u r  f i r s t  t r y  a t  m y  m e m o  f o r m a t t e r  i s  a l m o s t  p e r f e c t * t . l f m  

e n t n u s e a *  i  F E A L T Y  A M  1  
I t  n e e d s  t w o  m i n o r  - < •  m a y b e  t h r e e  m i n o r  - -  c h a n g e s !  
1 ,  K i l l  t h e  s i g n a t u r e  c l o c k  i n  i t s  e n t i r e t y ?  a  m e m o  d o e s n ' t  

n e e d  o n e ,  a n d  w o u l d n ' t  n o  w h a t  t o  d o  w i t h  i t  i f  i t  n a d  i t ,  
2 ,  T n e  " V r e n i "  b l o c k  s h o u l d  o e  o n  t h  l e f t ,  a l i g n e d  w i t h  t h e  

d a t e  b l o c k ,  r i g h t  u n d e r  i t ,  
d ,  " T h i s  w i l l  r e q u i r e d  t h i n k )  m o v i n g  t h e  t w o  r i g n t - n a n d  c l o c k s  
( d a t e  a n d  f r o m )  a  t e w  s p a c e s  t o  t h e  l e f t  i n  o r d e r  t o  p r e v e n t  o v e r f l o w  
o n  t h e  " f r o m "  l i n e ,  

O n e  q u e s t i o n ;  i s  t h e r e  a n y t h i n g  t h a t  c o u l d  Q e  d o n e  t o  
a u t o m a t i c a l l y  a c c o m o d a t e  r e l a t i v e l y  l e n g t h y  ( v e r b o s e )  s u b j e c t  b l o c k s ?  
i  c a n  h a n d l e  t h i s  m a n u a l l y ,  b u t  i t  w o u l d  b e  n i c e  i f  I  d i d n ' t  h a v e  t o  
- -  t h a t "  i s *  i t  w o u l d  b e  i d e a l  i f  a  s u b j e c t  t i t l e  t h a t  p u s h e d  o v e r  t o o  
c l o s e  ( l e s s  t h a n  t w o  s p a c e s )  t o  t h e  d a t e  b l o c k  c o u l d  a u t o m a t i c a l l y  
o v e r f l o w  t o  t h e  n e x t  l i n e *  s o m e t h i n g  l i k e  t h i s ;  

S u b j e c t !  T h i s  m e m o  h a s  a  v e r y  
l o h g  s u b j e c t *  

S e e  w h a t  i  m e a n ?  I  t h i n k  t h a t  w o u l d  b e  a  l i t t l e  b i t  t r i c k y *  b u t  1  
f i g u r e  i f  I  d o n ' t  a s k  I ' l l  n e v e r  k n o w ,  

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

A  c o u p e  c o m m e n t s  o n  t h e  s u b s y s t e m ' s  d a d d y ,  l e t t e r ;  i t  w o u l d  b e  
m o r e  u s e f u l  t o  m e  i t  t h e  p r o g r a m  p r o d u c e d  a  f o r m a t  m o r e  l i k e  t h e  
u s u a l  l e t t e r  f o r m a t ,  e , g , ,  s t a t e m e n t  n u m b e r s  o f f ,  s i g n a t u r e ' b l o c k  
c o n t a i n i n g  n a m e  a n d  t i t l e  r a t h e r  t h a n  n a m e  a n a  o r g a n i z a t i o n a l  
a f f i l i a t i o n  ( a f t e r  a i l ,  I ' m  n o t  a n  E d u c a t i o n a l  T e s t i n g  s e r v i c e ,  I ' m  a  
R e s e a r c h  p s y c h o l o g i s t ) ,  A n d  t h e  d a t e  D I O C K  i s  f u n n y ,  a n d  l e t t e r s  
d o n ' t  g e n e r a l l y  h a v e  t i t l e s  - -  o r  j o u r n a l  n u m b e r s  • -  t h e  t h i n g  s e e m s  
t o  n a v e  b e e n  s e t  u p  w i t h  t h e  M L S  j o u r n a l  s y s t e m  i n  m i n d .  

i 
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F i x  
JMB 3U-APH-75  08  {41  32396  

UP t h e  r o a n  a d d r e s s e s  f o r  u s e r s  o f  DSDC - S C "  

H M H  i n  d i r e c t o r y  u s D C - s e  g o t  h i s  j o u r n a l  m a i l  i n  H a r d e l p y  m a i l e d  f r o m  
A R C  r a t h e r  t h a n  o n l i n e  d e l i v e r y ,  1  c a n n o t  f i g u r e  o u t  w h y  t h i s  l " s  
s o ,  W h e n  I  r e a d  t h e  i d e n t f i l e  r e c o r d  f o r  h m h ,  t h e  s t u f f  r e l a t e d  t o  
m a i l  a d d r e s s  i s  U K e  w h a t ' s  l i s t e d  f o r  m y  i d e n t  j m b ,  a n d  l  g e t  m y  
j o u r n a l  m a i l  o n l i n e ,  A H  t h e  u s e r s  i n  d i r  D S D C - S C  w o u l d  l i * e  t o  
r e c e i v e  t h e i r  j o u r n a  m a i l  o n l i n e ,  i n c i d e n t i y ,  i n  t n e  r e c e n t  c a s e  
w h e r e  n r o h  r e c i e v e a  h a r d c o p y  m a i l ,  i t  w a s  s e n t  f r o m  a n o t h e r  u s e r  o f  
n i s  d i r e c t o r y ,  I s  i t  c o r r e c t  t o  a s s u m e  t h a t  t t l s  h a d  n o t h i n g  t o  d o  
w i t h  i t ?  . J e a n n e  b ,  

1 



J M B  3 0 - A P R * 7 b  0 8 S 4 1  3 2 3 9 6  
F i x  u p  t h e  m a l l  a d d r e s s e s  f o r  u s e r s  o f  D S D C - S C "  

C J 3 2 3 9 6 )  3 0 - A P R - 7 6  0 8 ! 4 1 f m  T i t l e s  A u t h o r C s J !  J e a n n e  M ,  B e c K / J M B ;  
D i s t r i b u t i o n !  / F E E D B A C K t  [  A C T I O N  ]  )  j  S U b - C o i i e c t i 0 n s i  S R J - A R C  
F L E D B A C K J  C l e r k !  J M b ;  



D L S  i Q " A P R *  ? 5  0 8 1 5 3  3 2 3 9 7  
N S w  O p e r a t l o n s - - d r a t t  w r i t e a p  t o r  t r i e  p l a n  

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



D L S  J 0 - A P R - 7 5  0 8 J 5 3  3 2 3 9 7  
N S W  Q p e r a t i o n s - - d r a f t  w r i t e u p  f o r  t h e  p l a n  

N S W  O P E R A T I O N S  1  

T h e  g o a l  o f  e f f o r t s  i n  t h i s  f u n c t i o n a l  a r e a  i s  t o  d e v e l o p  a  
s t a b l e #  r e l i a b l e #  r e s p o n s i v e  a n d  c o s t - e f f e c t i v e  s e r v i c e  t o  N S W  
u s e r s ,  s i n c e  t h e  N S W  i s  t h e  f i r s t  o f  a  c l a s s  o f  d i s t r i b u t e d  
s y s t e m s #  a i m e d  s p e c i f i c a l l y  a t  a u g m e n t i n g  t h e  p r o g r a m m i n g  
e n v i r o n m e n t  o f  A t  o r g a n i z a t i o n s  a n d  t h e i r  c o n t r a c t o r s ,  s p e c i a l  
c o n s i d e r a t i o n  m u s t  b e  g i v e n  t o  i t s  o p e r a t i o n  w h i l e  i t  I s  s t i l l  i n  
d e v e l o p m e n t ,  d e v e l o p m e n t  f u n d s  a n d  e f f o r t  m u s t  b e  a p p l i e d  t o  
d e v i s i n g  o p e r a t i o n a l  p o l i c i e s  a n d  p r o c e d u r e s  i t  t h e  N S W  i s  t o  
s u c c e s s f u l l y  m a j c e  t h e  t r a n s i t i o n  f r o m  a  R & u  p r o j e c t  t o  a n  
o p e r a t i o n a l  s y s t e m ,  l a  

T h e  t h r e e  N J > w  c o m p o n e n t s  r e q u i r i n g  p r i m a r y  a t t e n t i o n  a r e :  l a i  

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

T h e  F r o n t  E n d ,  w h i c h  p r o v i d e s  a  c o h e r e n t  u s e r  i n t e r f a c e  t o  
t o o l s  a n a  t h e  W M  l a i b  

T h e  " c o r e  t o o l s " ,  c o n s i s t i n g  o f  N L S  a n d  a  P r o j e c t  M a n a g e m e n t  
t o o l  l a i c  

T h e  p r o t o c o l s  t h a t  d e f i n e  t h e  c o m p o n e n t  a n a  t o o l  i n t e r f a c e s  a r e  
a l s o  a  c r i t i c a l  p a r t  o f  t h e  N S W #  s i n c e  t h e y  a r e  t h e  " g l u e "  t h a t  
n o l d s  i t  a l l  t o g e t h e r ,  l a 2  

i n e s e  c o m p o n e n t s  a n d  p r o t o c o l s  h a v e  e l e m e n t s  o f  h a r d w a r e #  
s o f t w a r e #  p r o c e d u r e s #  t r a i n i n g  a n d  p e o p l e  t h a t  m u s t  a l l  " d o  t h e i r  
t h i n g "  i n  a  c o o r d i n a t e d  m a n n e r #  b e f o r e  o n e  c a n  s a y  t h a t  t h e  N S W  i s  
o p e r a t i n g  p r o p e r l y ,  l b  

P R O B L E M S  2  

m e r e  w i l l  c e  p a r a l l e l  o p e r a t i o n  a n d  d e v e l o p m e n t  w i t h i n  t h e  N S W  
w o r l d ,  p a r t s  o f  t h e  N S W  a n d  v e r s i o n s  o f  t h e  p a r t s  w i l l  f e e  
c o n s i d e r e d  o p e r a t i o n a l  a t  a n y  p o i n t  i n  t i m e ,  c r i t e r i a  f o r  
d e c i d i n g  w h e n  a  c o m p o n e n t  o r  v e r s i o n  m o v e s  f r o m  d e v e l o p m e n t a l  t o  
o p e r a t i o n a l  s t a t u s  m u s t  b e  c l e a r l y  d e f i n e d ,  2 a  

A l t h o u g h  t h e  u n d e r l y i n g  m e c h a n i s e s  o f  t h e  N S W  s n o u l d  b e  a l m o s t  
" i n v i s i b l e "  t o  t h e  u s e r ,  t n e y  m u s t  b e  h i g h l y  v i s i b l e  t o  t h e  
o p e r a t o r s  a n d  m a i n t a i n e r s ,  s e v e r a l  l e v e l s  o f  d o c u m e n t a t i o n  o n  t h e  
s y s t e m ,  i t s  c o m p o n e n t s  a n d  i t s  p r o t o c o l s  m u s t  b e  d e v e l o p e d  a n d  
m a i n t a i n e d  t o  s u p p o r t  s y s t e m  m a n a g e m e n t ,  m a i n t e n a n c e ,  t o o l  
i n s t a l l a t i o n #  t r a i n i n g  a n d  t r o u b l e  s n o o t i n g ,  2 b  

A n  e n v i r o n m e n t  m u s t  b e  c r e a t e d  w h e r e  t o o l s  c a n  b e  r e a d i l y  a d d e d #  
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N S W  O p e r a t i o n s - - d r a t t  w r i t e u p  t o r  t h e  p l a n  

d e l e t e d  a n d  m o d i f i e d  t o  m e e t  t n e  n e e d s  o t  a  g r o w i n g  n s w  u s e r  
c o m m u n i t y .  2 c  

G u i d e l i n e s #  s t a n d a r d s  a n d  u l t i m a t e l y  c e r t i f i c a t i o n  P r o c e d u r e s  
m u s t  b e  d e v e l o p e d  t o  a l l o w  t n e  o r d e r l y  m o d i f i c a t i o n  o t  t n e  c o r e  
s y s t e m  a n d  t n e  a d d i t i o n  o f  n e w  t o o l s  a n d  t o o l  © e a r i n g  h o s t s ,  2 c l  

i n e  f i n a n c i a l  m a n i p u l a t i o n s  n e c e s s a r y  t o  p u r c h a s e  t n e  a c c e s s  t o  
t o o l s  a n d  c o m p u t e r  r e s o u r c e s  s h o u l d  a i s o  o e  a s  p a i n l e s s  a s  
p o s s i b l e ,  c o n t r a c t u a l  m e c h a n i s i m s  m u s t  b e  e s t a o i i s h e d  t o  p r o v i d e  
f o r  a c q u i s i t i o n ,  ' a c c o u n t i n g  a n d  b i l l i n g  f o r  c o m p u t e r  r e s o u r c e s ,  2 d  

M e c h a n i s m s  h a v e  t o  b e  e s t a b l i s h e d  t o  h a n d l e  p r o b l e m s  o n  a  
r e a l - t i m e  b a s i s  a n d  t o  p r o v i d e  f e e d b a c k  t o  s y s t e m  d e v e l o p e r s  o n  
e f f i c i e n c y  a n d  e f f e c t i v e n e s s ,  2 e  

T h e  N S W  i s  d e p e n d e n t  o n  t h e  A R P A N E T  f o r  i t s  b a s i c  c o m m u n i c a t i o n  
t o r  t h e  f o r s e e a p i e  f u t u r e ,  i t s  c o m p o n e n t s  w i l l  r u n  u n d e r  
d i f f e r e n t  o p e r a t i n g  s y s t e m s  o n  s e v e r a l  b r a n d s  o f  h a r d w a r e ,  T h e s e  
u n d e r l y i n g  h a r d w a r e / s o f t w a r e / c o m m u n i c a t i o n  s y s t e m s  m u s t  t h e m s e l v e s  
b e  s t a b l e  a n d  r e l i a b l e #  i f  t n e  N S W  i s  t o  a t t a i n  a  s e r v i c e  s t a t u s ,  2 t  

A P P R O A C H  3  

T h e  a p p r o a c h  i n  d e a l i n g  w i t h  t h e  a b o v e  i s s u e s  a n a  b r i n g i n g  t n e  N s w  
i n t o  t h e  a p  I n v e n t o r y  w i l l  b e  t o  e s t a b l i s h  a  n s w  o p e r a t i o n s  c e n t e r  
( N O C ) ,  I t  w i l l  b e  e s t a b l i s h e d  i n - h o u s e  a t  r a d c  a n d  i n i t i a l l y  
m a n n e d  i n t e r n a l l y ,  A s  t h e  n s w  g r o w s  a n d  t h e  r e q u i r e d  l e v e l  o f  
r e a r m i n g  i n c r e a s e s ,  i t  w i l l  b e  s u p p o r t e d  b y  c o n t a c t u a l  a s s i s t a n c e ,  
A f t e r  r e s o l u t i o n  o t  t n e  K e y  i s s u e s ,  e s t a b l i s h m e n t  o f  o p e r a t i n g  
p o l i c y  a n d  s h a K e o o w n  o f  p r o c e d u r e s ,  t h e  m a n a g e m e n t  o f  t n e  n g c  w i l l  
b e  t u r n e d  o v e r  t o  a n  A F  ( o r  0 0 0 ,  i f  t h e  A r m y  a n d  N a v y  j o i n )  
o r g a n i z a t i o n  w i t h  a n  o p e r a t i o n a l  m i s s i o n ,  3 a  

T h e  n D C  w i l l  u s e  t h a t  p o r t i o n  o f  t h e  N S ' w  t h a t  i s  o p e r a t i o n a l  a t  
a n y  i n s t a n t '  i n  t i m e  t o  p e r f o r m  i t s  f u n c t i o n s ,  T h e  p o l i c y  a n d  
p r o c e d u r e s  D e v e l o p e d  s h o u l d  t h e r f o r e  b e  b a s e d  o n  p r a c t i c a l  
e x p e r i e n c e  r a t h e r  t h a n  o n  i n t u i t i v e  s p e c u l a t i o n ,  3 a i  

R A D C  w i l l  a c t  a s  a  b r o k e r #  i n  p l a n n i n g  f o r  a n d  p r o c u r i n g  
c o m p u t e r  r e s o u r c e s #  t r a i n i n g  a n d  d o c u m e n t a t i o n ,  T h e y  w i l l  
m o n i t o r  r e s o u r c e  u s e a g e  v i a  t n e  W M  a n d  i s s u e  t h e  n e c e s s a r y  
i n v o i c e s ,  a n d  p e r f o r m  t n e  c o n t r a c t u a l  p a p e r w o r k  n e c e s s a r y  t o  
m e e t  i n v o i c e s  f r o m  t b h  a n d  t o o l  s u p p l i e r s ,  

w n y  R A D C  3 b  

e x p e r i e n c e  w i t h  t h e  A R P A N E T  
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e x p e r i e n c e  g a i n e d  i n  s e t t i n g  u p  t h e  W U S  3 b 2  

c o n t r a c t u a l  f o c a l  p o i n t  f o r  N S W  d e v e l o p m e n t  3 D3  

c o n t a c t  w i t n  o t n e r  A F S C  S / W  d e v e l o p m e n t  p r o j e c t s  3 b 4  

w i t h i n  t h e  m i s s i o n  t o  d o  " a d v a n c e d  d e v e l o p m e n t . . .  f i n e  t u n i n g #  
e n g i n e e r i n g #  c o s t  e f f e c t i v e n e s s  3 b b  

s o u r c e  o f  f u n d s  w h i c h  c a n  b e  u s e d  t o  s u p p o r t  o p e r a t i o n a l  g o a l s  3 b b  

T A S K S  4  

T h e  f o l l o w i n g  t a s k s  n e e d  t o  b e  a c c o m p l i s h e d  d u r i n g  t n e  n e x t  f e - 9  
m o n t h s  t o  p l a c e  t h e  N S W  i n  a  p o s i t i o n  w h e r e  i t  c a n  b e g i n  
o p e r a t i o n ,  4 a  

O o c u m e n t a t i o n - - N L 5  w i l l  b e  u s e d  t o  d e v e l o p #  d e l i v e r  a n d  u p d a t e  
a n  N S W  d o c u m e n t a t i o n ,  4 a i  

e s t a b l i s h  a  N S W  d o c u m e n t a t i o n  f r a m e w o r k ,  4 a l a  

d e v e l o p  a  a e s c r i p t i v e  N S W  s y s t e m s  d o c u m e n t ,  4 a l o  

d e v e l o p  a  W «  f u n c t i o n a l  d e s c r i p t i o n  d o c u m e n t .  4 a i b i  

d e v e l o p  a  F t  f u n c t i o n a l  d e s c r i p t i o n  d o c u m e n t ,  4 a i b 2  

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

d e v e l o p  a  I B "  s p e c i f i c a t i o n  d o c u m e n t ,  4 a l c  

d e v e l o p  a  t o o l  i n s t a l l a t i o n  g u i d e ,  4 a l d  

d e v e l o p  a  C ^ L  g u i d e  t o r  t o o l  i n s t a l l e r s ,  4 a l d l  

d e v e l o p  a  P M T  f u n c t i o n a l  d e s c r i p t i o n  d o c u m e n t ,  4 a i e  

U s e r  g u i a e s  4 a i f  

d e v l o p  a  N S W  u s e r g u l d e ,  4 a l f l  

m o d i f y  t n e  N L S  u s e r g u l d e ,  4 a i f 2  

H e l p  d a t a  b a s e s  4 a i g  

u p d a t e  t h e  N L S  h e l p  d a t a  c a s e ,  4 a i g i  

d e v e l o p  a  w «  h e l p  d a t a  b a s e ,  4 a i g 2  
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DLS 30-APR-75 0ts: 5 J 32397 
NSW Qperations--dratt writeup for the plan 

Computer Resources--ifcNLX and MULTICS for tne first year, 4a2 

aevelcp an integrated plan for computer resources required 
to support DSDCt DSC and RADC, 4a2a 

establisn contractual procedures for acquiring tne necessary 
resources, 4a2b 

determine an equitable means of distributlng NSw 
overhead, 4a2Di 

estaPlisn contractual procedures for "automatic" billing and 
payment, 4a2c 

establisn wM resource useage reports (detail# format and 
frequency), 4a2d 

maintain historical resource useage record for future 
expenditure rate estimation, 4a2e 

Training 4a3 

establisn course material and conduct training sessions in 
use of NSW and NLS, 4a3a 

establisn syiabus for training trainers at DSDC# DSC and 
RADC, ' 4a3b 

define and implement basic lessons tor NSW and NLS in 
SCHOLAR, 4a3C 

Trouble shooting 4a4 

establish NOC feebacK capability for accumulating# 
classifying ano anaxyzing problems ana responses, 4a4a 

install WATS lines between NOC# the users and tne principle 
NSW developers, 4a4b 

establish fault isolation procedures. 4a4c 

Contractual 4ab 

interact with procurement to establish a smootn money 
transfer mechanism wnere tnere is! 4a5a 

an nsw overhead tnat must be equitably distributed across 
users# 4a5ai 
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N S W  Q p e r a t i o n s - - d r a £ t  w r i t e u p  f o r  t h e  p l a n  

m u l t i p l e  s u p p l i e r s  o f  X S H ' s  a n d  t o o l s ,  

w i t n  a  n i x  o t  G F E ,  n o t  f o r  p r o f i t  a n d  p r o f i t ,  

m u l t i p l e  u s e r s  O f  s u b s e t s  o f  t h e s e  t o o l s ,  

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

3 2 3 9 7  

4 a 5  a  2  

4 a s a 2 a  

4 a b a 3  

4 a 5 a 4  
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N 5 » v  Q p e r a t i o n s > » - d r a f c t  w r i t e u p  f o r  t h e  P l a n  

C J 3 2 3 9 7 )  3 0 » A P F i * 7 5  0 8 i 5 3 j u t  T i t l e s  A u t h o r ( s ) 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 s  / aEC c  I  A C T I O N  J . )  M A W (  [  A C T I O N  ]  )  J B L L  C  I  A C T I O N  J  )  
L A C K  I  A C T I O N  ]  ) "  A A B  (  I  A C T I O N  ]  )  J L M f  [  I N F O - O N L X  J  )  F J T (  C  
I N F U - Q N L Y  j  )  f  s u b - c o l l e c t i o n s :  B  A D C )  c i e r x s  D L S ;  



example  
HMJ 3Q-APR-75 09S12 3239B 

RKU 21 »APH"75 C7S19 32337 
MAJCQM COM survey"  CDPAfTj  
L o c a t i o n s  C G J C U F N A L / '  3 2 3 3 7  ,  l i w )  
*****Notes  Author  Copy#***# 
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e x a m p l e  

( J 3 2 3 9 8 )  J Q - A R R * 7 b  0 9 : 1 2 ; ; ; ;  
U h l i r / R K U ;  D 1 s t r l o y t i o n :  / R H (  £  
C l e r i c ;  R K U J  

T i t l e ;  A u t h o r ( s ) s  R a y m o n d  K .  
A C T I O N  J  )  ;  S u D - c o i i e c t i o n s ;  N I C ;  



V 

D e m o n s t r a t i n g  t h e  S e n o m a i l  S y s t e m  
K H  3 U - A P R - 7 5  1 1 J 1 0  3 2 3 9 9  

J u s t  t e s t i n g  
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D e m o n s t r a t i n g  t h e  S e n a m a i i  S y s t e m  

W e  a r e  t e s t i n g #  o r  r a t h e r  u s i n g  t n e  s e n d m a i i  s y s t e m  t o  p r o v e  t h a t  i t  
c a n ' g o  t o  m o r e  t n f n  o n e  p e r s o n  i n  a  d i r e c t o r y  i f  o a t h  i c i e n t s  o f  t h e  
i n d i v i d u a l s  a r e  s p e c i f i e d #  l  



D e m o n s t r a t i n g  t r i e  s e n t f m a i l  S y s t e m  
H H  3 0 - A P H - 7 b  1 1 * 1 0  3 2 3 9 y  

( J 3 2 3 9 9 )  3 0 - A P H - 7 O  1 1 * 1 0 ; ? ? ?  T i t l e ;  A U t n o r ( s ) ;  R i t a  H y s m i t n / K H j  
D i s t r i b u t i o n *  / F F L ( '  C " A C T I O N  3  )  R K U (  £  A C T I O N  3  3  W L G ( ' [  I N F O - O N D T  3  )  
>  S u b - C o l l e c t i e n s  ;  S R I ^ a h c *  C l e r i c ;  R H j  
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